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I1taODU07IOJ

VI 1\b oone iderable break-tbro\lSh in the evolution

and developll1aa.t, of h1gh T1e1411lg aaro1'101I10 teolm1quee

wnloh has result.ed 111 t.Ae ..~.. jllJlb" in prod\IC\lvlt.1

ot oareal Grope, there Nlla1a8 8ft urgen.t Med to develop

auoh agrOftOra1c t.8obftiquea to ralae ~ pro duO\lv1\1 ot

vegetable orOp$. The, laporta.noe 0 t such a 8,",,"Sf \0

de"lop an approprlaw aptOJIOlD1o p:r80\108 resu,]:t.tng 111

higher prodUot1...1t, 1e all '\be ere relevMt 1a eo

OOWlV1 l1kG ours where 't.be -301'1\, of people are

v8get.ar1ane. Bb1n4i (Al!1M... l!f91:!n1U (I..) Moe_h.)

18 a varm ..aeon pod ..get.aD1e. Or1g1naw4 1n tbe

A.beMaian oentre ot oJ"OP orista and lntroduoe4 to OlD'

oountry by the western ..vlpton at'ld explorers tb.e orop

is !\ow being ou1tivated \bJ'oQlho\lt. the oountry 1ft

different a8l"O-o11JlBt,io reglona. Ad.ve.noes 1a food

'eohnology haft givell fQrthor ltooa' \0 the oultlft\lon

of bhlndi wlt.h tb.e export of d.ehy4rated pods to to"11"

countrlaa. The bh1ndl ...4 bas be8n identified as a

nutrltlous oattle t ..4.

j.'be 11814 of bb111dl per Wll'\ 0 r land and per

unit, of 1;1.- baa reaa.t.r1ed -1'1 1.cv in. our oountr,. A

ga].aX¥ ot reasons - poor ....'10 potential ot \b8
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existing t~llOt.ypeS t.o lIaftUtao\ure and store the

photoayntha\e, !noldenoa ot ma.DI' par&sltlo and DGn­

paraslUo diseases Wid abow all laok of an appropriate

agronomio paokage ot praotl0fi18 - ha.... been attributed

to the poor performance of Indlaa. bb1n.di. Reoent.l3 a

good nwnber of variet.les (Pwta sa\GU\i 00.1, 5eleotloa-2

ew.) haft been 8Y01..4.

There reaa1ns all ursent need io ohalk out a

tertilizer sohedule tor \be high y-leld1ng vari.tie.

like 00.1 vh10b 18 vel" popular in lOIrBla.

No work seems to haft 'been done to f1nd out.

opt.1IWI and ecoDOm1o do ... ot nlU'ogaft. phoa f,bOrus

and pot,aoslUJ11\o ra1ee .t.b8 produotlvl\7 ot bh1ll4i orop

a.bove 100 q/ha. The preaent study WS8 4esJ.g.ned -to

find out optlJIWD and eoo8Oll1o 1..,.10 ot the three .~jor

nut.r1enta (nl'rcg~)n. pboepboJ'WI and potaeslwa) whloh

wou.ld gift a yield 1...1 abow 100 q/ha.

The .tteat ot duterent aVilla 0 t nl trogen,

phoaphortla and pot.aaal_ on pod ,1814 and It. OOIlpOMllta

were also studiea.
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ForJDl1lat.lon of economio lewla of tertl1aer

re'iu1red tor axill1sfit.lo11 of orop protltn is a vlW

sup in ~ orop managemult progzoBSAeB. ahrlstlone4

as manurial tt'i~lH. the expert_nte Oil deoiding t.he

economic lavale are rather UmJ:ted and tew in nllllber

in veget,Ules in general and bh1Ildi in particular.

The a.vailable 11terature on \he eftecta of nltrogell,

pnoaphorua and potasalum on srovU1. yle14. quality

and f.che1r oomponents in bb1rlcU are " ...iewed below.

1. ;,:.;tteots of n1 trogen. phoapboru.a and potassium on
growth, ,y1eld and qual!t)? ot bh1ndl.

1.1 Eftects of ni troaell.

iandb.~wa (1962) oondaot.8d a trl~;ll on. bb.1n41 wtth

three levels at nitrogen (,., 68 and 102 kg!h.&) Md

found 68 kg Yf/ha t.o be 'the 1108' etteoti.e dos. tor

lnorea.s!ng \be number of br'anab8:), leavEU1, flowers and

fruits per plfUlt. (Jbon.kar sad JinSb (1963) 1rl a sand

ot1lture experiment obttene4 toha\ tor \he beat growth

bh1ftdl requires 210 ppm of aivogan, 2'7 ppm ot

phoaphoI"U.3 Mel 18 ppm of potassium. The height ot
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pl:.lnt. au.mber ot lea.,.8 and pods oould be inoreased

oonsiderably due \0 the applioation of nl trogen (Aron,

194', t~adlelgh. 19")7, .Burris, 1959. :>ut.ton, 1963.

Jiltgh and ;]1ngb 1966; Kr;\.m:-l,lana~CVl!!!l. 1910 and

Elld !.1!l. 1971). Aocording to Choudhury (1967) for

rainlrlf a good orop of bh1ndl a dON of 61 kg of

nitrot;;st'l, 21 kg of phoapborus and 30 kg of pot.9.Ss1um

per ha. had to be app11ed. In Kerala, \mder VellayanJ.

oondl t.iona, nl'trog'eft level above 84 kg/na watt found to

he dot.rlInent.al (On.andrasekbarart and George, 1971). Ti1.8

opt1mu.m doae or nl trogen for bhindl wa. reported to be

54 kg/ha (Aait and Georee, 1972 and~}ha:rm:l Cilld Shukla,

1973), whereaei)1!18h (1979) reported that bhindl g'lve

better rSJponse evan upto 75 kg/ba.8u.t oontradiotory

~ the "::1.bove reflults a llrlear respon.8e \0 applied

nl troijsn awn upto 100 kg/ha liriG reported from

;{easerenr:tt.ta, da,bour, 1a.nur1, Bbubanesvar :JJtd Jabil.lpur

(Anon •• 1972-74, 1974-76 and 1977-78.

1.2 Effeots or phospbOr'l.l8.

dharma ,!l1d Shukla (197') 1a a. two year t.r11J.

notloed that 34.6 kg P205/ha pya better grol.-l1h and

y1eld when compared to 17.4 and 52.32 kg p205/ha. In a
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pot oul tture experlmall\ on bb1ndl tlpio 60 ppm ot

phoaphor..ts gave hl&ber plant. hel@.1t and yield

(ft;;mdbawa, 11 !l.1977). The same etfeot. vas notioe4

by Jaimbhi !! ~.1977) abo. 31ngtl and ..:1ngb, 1966

and J1ngh !! .!l.1967 in a fart.l11zer t.rlal aonduot.ed

on bb.1ndl for three seasons observed a. oonsiderable

deorease in plant helt~t. anti yield at.'O kg ?.,{>c:/ha
.:; ,

level as oompared to 25 kg p205/ha level. Bu.t it was

reponed tb.at bhindl ga.,. bett.er response upto 60 kg

? 205!na 1n respect 0 t yield and 3ield oomponenta

(Chonx:Bl" and SL"lgn, 196., and S1rtgb 1979. Anon.,

1972-74. 1974-76 :It'ld 1977-78.

1 '.., 1'~f'fect5 of potassium•

;Jut.ton (1963) observed that ;;lpplloat.1on of

pol,.-assium find no significant ettea' on vegetative

e,rowth (~'1d yield or bhindl Wilen the available potassium

oont~ni; in 3011 was high. Dev1ment. I;l.]. effact on grow1ib.

and yield of bblndl dl18 1;0 bisher doses ot M(led

po'tas31um vaa ~J.90 repor1;ed by Sing and ..iin@i (1966).

:Jing .!!!Y.. (1967) nM Bid !! ~.(1911). The result

obt.ained in a .and oultuN experiment on bh1ndl

aonduoted by~hDnkar and i31ngb (196') vaa also found

to agree wlth 11,.
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K.:'lmalanath3ll !1 !l.(1970) report.ed that, potaaatwn

at 30 i(g ;l{/Vha was taYourable t.o the yIeld ot bh1n.dl

and \!ben inorea.sed to 60 kg ~O/ha vas detrimnt.nl.

This reHUlt also oame 1ft line \Vi t.b. that ot

Obandrasekharan and ('reorge (1971) ~at bbindi orop

responded ol'lly upto 56 kg i.20/ha. 31ng;h (1979) alao

noted 't.hat even though \here vas inorease 14 gr'Oi,tLh

and yiOld ohnraoters due to the application of' po t.ao81um

at 60 4:tg I'20/na. l()vel, turtbar increase in potasslum

level was 1101. algnlfioa.n'U7 cl1fterent from thie level ot

potassium. Linear response t.o added potassium upto

60 k.ti is?0/ha vas alao repor'tod :trom Haaaerghatt.a.

Bhubaneswar and"d~~bour (Anon•• 1977-78).

1.4 Intern.otlon effect of nitrogen, phosphOrus and

potassium on groW\b., 11eld !lnd l1uality of bh1."ldl.

Jid !!.!l. (1 J71) reporwd that the best growt.b

1n Okra was 0 bta.lned vben all t,be \brae major nu.vlent.a

were applied. They notioed that among the first order

1nteraot.ions. 60 kg l'f x }() kg ~O/ha was the most

effeotive combination and It was tollowed by the

combination ot 60 kg "{ x 30 kg P20~ and -30 kg

112°5 x '30 kg f{20/ha. &t1'80t ot 'If x P interaoUoll had

also been. report.ed by maD3' wrkars (Salmbhl and h.lda.

1967-68, Sharma and Shukla 197'). Aooordlng to Saimbbl
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and Pa.d4a (1970) and ~la1Mb1 !!!l. (1975) applioatlon ot

n1tort>pn aboft 60 kg/ba oould no t g1ft art¥ signif10ant

result on growth 8ftd l'1elcl W1leas tbe phoapborua 18 applied.

Singh (1979) 1Jl a ter1111118r trial Oft bb1ndl var. Pu.aa

Jawen1. found tnat.. all tho first order interactions

inoreased tue plant height., number ot lea.ves, pod length

and pods/plant. !3u.t the number ot 'tW, .:1Ohaa W68 81{9l1floantly

effooted by nltrogen. x pot.ass1um and pboaphortl8 x potasslwa

interactlons only_ Among the nltrogen~ad phodphorwa

oom.b1aatlona, 150 kg N,Ihs. with 'the oont.rol of pbosphor-;J,8

(0 kg P205!ba) alae gave the maxi•• nu.mber ot pods and

maximum yield/plant.

2. Effect ot levels ot n11i.rose1.'l. phoa~)hor-1.lS 'md tlOtasslu.m

on the oontent or nut.rlenu 1D bh1ndl.

Asit a.n4 Grieg (1972) reported \bat. in bh1ndl,

apiJ1lol.it,lon ot pb.osphOrtlG and potassium oouJ.d 1."10NasG the

oont.ent. of 'beaG nut.rlenta 111 \he plant. Applioatlon ot

III trof1'en lnoreaS$d nitrogen and <JOppar content but deoreaae4

phosphorus, calcium and z1no oontant. 3aimbbJ. .sU!l. (1975)

also 8.&l'eed vltb the above tin4ing. He furt.her oll.ned

\hat, t.b8 applioa.tlon of ptloepbol"11S did not affect the

I'll tro~n. poi.asfslu.m, oalolua. -ga18ium, .1fto 3tld coppor

oOl'ltent ot plant. 3u.t 1t. lnOreaae4 8£Ul,}:llleae and 1roa

oont,ont and deoreased t.be OOI'lWl'lt ot so411111. 1ft the oaee

of n1t.l"Ogen applioation also the, could observe tb.e !nore...

in -lPwu,lum Gontent of t.he plant..



MATERIALS AND METHODS



8

'1'be exper1Mn\ was oolldlloted 1n the main

OWBpws. Kerala Agrloultural Unl'98ralt,Y. Vollanlk1tara.

wli.h t,he objeotive ot s\u4yillg tbe etreot, ot graded

doses ot nitrogen, phoapnorua and pot,asnlum on gr-ovt.h.

yleld and quali1-, ot D!l1n.dl (!!!!.1mo10hW! eloQl!ntg (L.)

Moenoh) Var. 00.1.

1• Matarj.a:J.I

1.1 311;8 I o11mate and, -&1

The area is situat.ed at 10.32·jf la.t,t,lt.ude p..nd

7t;,.10·;;. lon.gltu.de at. an. altl\u4e ot 22.25 oot.rea. ><lith

a typloal humid tropioal ollmate.

rhe soil ot the experlmenvu aNn 13 a deep,

well drained sandy loam. The ahemloaJ, onaraoteriatlos

of \be so11 are preacn\ed In Table I.

'file area was W'lder ftget&bleo in the preYlo\l8

ae~laon be!"ore whioh it, vas under Nbber.

1.3 aeW!Ol'l !Ad weatber 00!ld1tloPl

The experl~nt was ooftduot..4 during the period



l'able - 1

Obnlloal obarao\ar131'.108 of 8011
:& --

Jonat.lt.uen'\o :1ont.ent. in 0011
(per aent.)-----------------_....._.__._-------

1'0 t.a.1 nlt.rogen

Total phosphorus

Tot.al pot.aasiUlll

A'Iatlable lJboapborua

t;xtract.ab~ po taos lW!l

pH

0.201

0.0026

5.1
(1 : 2 so11-water rat.io)
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from tI.ay to A\18WIi 1918. '!he details ot the

meteorologioal observations tor this period r;.re

preilent.ed in Appendis I and ·"ig. I.

1.4 Seed.

'3eeds ot variety 00. I, released from

l'flmil Tfa.:Ju Agrlo111tural University (Arlwugnn and

HuthukrlahnM, 1977) based on ita bett.er parfornttmoe

compared to"wla ,1tlwa.ni in .t.h& exparitrcnta oondl.lOwd

in InmU ~ladu was sa lao tad tor this study.

l"arm yard manure ,,:io'to \he raw of 10 t.onl'1~s/.b.a.

was applIed Wlitoru().y prior .t.o the prep~~at,lon ot

ridgeu ~V\d furrow]. 'l'he ter\111aere viz. f.1iiir'.-:tnlu.m

sul;.Ib.ate t 3uper-phoapnat.e and IlUI"lat.e 0 r po t.w3h. were

used t.o sl.lpply relu,1red qwm.t.lt.ies of nl trogan,

pboaphoru.s and potassium.

2. t1eteods

2.1 LaX 9",\

'i'he experlmnt. was laid oui in :;3 oonfounded

taotorial design wlt,h two replloat.lons. The h16f;ler
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order tnteraotlou IPi: and 1fPK2 vere partia.lly

oonfounded in replioat,lou I and II respeot.ively.

The detaIls ot \be lal O\lt, are furnished below:-

1• To \a.l J1UJl1ber 0 t t.rea.UientB - 27

2. ~ro. of -'dplioatlons 2

3. ~. or plots

4. :\{o. 0 f 13loob

5. ,lpao1!1.g

6.:.:'otal No. ot plants/plot,

7. 7'to. of exper1mln\al plants

8. Gross plot l'flze

9. Nat plot slae

10. lo~ exper1lDental area

54

- 6
~

... 60 x 45 om.

- 42

- 18
2- 11.34 M

5.4 ~

- 612.36 ~

l'rautUlents Gonsl.ted of comblnat.lons ot \bree

levels eaah of nltrogen pboaphorws and potasslum.

2.2.1 Levels 01: J1it.roel

1. I\, 0.0 :<.g If/ba.

2. ft1 ;0.0 K& R/ha.
;":. ft,) 60.0 Kg "/ha..'. c.



12

1. Po 0.0

2. '1 25.0

3. P2 50.0

Kg P2°s/h&
Kg p2o,/ha

Kg P20,/ha

1. .Ito 0.0

2. .It, 25.0

3. ~ SO.o

!tg 12°/ba

Kg ~O/ha

Ka ~O/b.a

The oult1vatloll P"O\toes "oommended tor

bb.1n.dl by Karale. A#lf)l1].wra1 tJa1veralty were followed.

The ana was plougbed \brio. and weda vere

removed. 1'h(jl blooka mark84 &114 eaoh block was 41.1484

into 9 plots. fhen orb>1l.ll10 manure was l.Ullformly spread.

,;mall ridges wre t,aun keeping a apaoL"1g ot 60 om.

from ridge 100 ridge.
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and mu.rlat.e of potash were applied on ·ibe ridge as

per U1e 90hedule g!ftIl 111 t.he paokage of praot.loes

reoQlW'OOndBtlon. Kerala. Agricult.ural Unlverslt.y,Anon.( 1977).

2.3.3 Sow1qg

Seed. wero ao<1,,jgJd 1n water tor tour hours

ba!"re sowing. Tllfl~le se~d8 wre taiten out, drained

and ao\M at. a rate ot: t.wo seeds per hOle wi th a. spacing

of 45 om from plant to pliJ.n:t wlT.h1n the ro',,i. ~i.'h1nning

was dO&3 10 days atter sowing, ret.a1n1n.g only one

heal~ plfl.Jl t. •

2.3.4 '.vaediy

rne plot.s were hand weeded trequalltly to keep

tJ1em tre~ 0r we d.s •

The t.op-dreasing using remaining hal! or
t.be nlt.rogen dose vas dM.e att.er ;0 days ot aoving

.along w1 tJ.1 earthing up.

2.'.6 Pb!'t. aro\eotJgn

J:he orop vas almost tree from pests and

deseases. However, a proJ)b3lat.1o spray of tmlatb.lon

"as glftn att~r 20 d8.18 ot sowing.
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A~ OM IIOl1ih _\age, almost all plants oame ~

nowerlng. HarNat,1Dg vas done 7 da18 after flower

opening. The firat, har\'e3't. V~ made an 38th day atter

so wing. 'l'hereafter harv~3t.1ng vas do1'18 on every

alwrnaw day. ';[he period of reproduot1w phase was

2 lIO!'1.t.ha and \be f1n~cil harftat was made on -,oth Atlgust.

1978.

2.4 Obaerva1ilona. --

This obeerYat,lon ve.s t.aken 04 12 plnnts select.ed

randomly in oaob plot aft.er leuvlng Wl8 border linea on

four gideCl. l'his obsorvation vas t.B.k.Gft at forfrnigbt.ly

interva.ls, till the and 0 t 'tthe orop 861'lo8011.

(11)

pJ,ant. height, were WJed for tAle. 'the nu.mber of

funotional le:lven, including t.he tu11y opened t.opmost

leaf. waa reoorded every fort.rllgnt.'i]:18 to t.aJ. nu.mber of

leaves ?roda.ced per pl~'1t was a.lao DOted.
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Plower produotlon ot t.be plan'. were nowd dally

5;lftar Clowarlng and total number of flowers/plant. vas

neight and number or leaviJl3 were roool"dad 'Were used

for t.hls oharact,ar (;lloo.

(tv) DatA qf tlowerw

i'he nUDoor 0 f days taken from i3ow1ng to l'lowr­

Lng of t)O;~ pl..'U1t.3, 1n eaoh plot, was reoorded.

Number otbrnnohea per plant waa obsened at

(Vi) 1..a&1' area index
~-~_.-....""'...- ...........

Leaf area index was t,a.k.en at 'two s :..n.·heS, ';0 days

after sowing a.~d 60 days at\8r sow1ng. :Leaf Silmples ot

6 loaved : 2 from top, :2 tram Il1ddle and 2 from. bof,\Om)

were oolleotcd from tne plan~s uprooted for ~~alysing

nutrie~lt. upt.a,ite at t.hese two stages.
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'papf:r-weight' method. Six pa.per sheets of uniform

.lize were talten and a tao\Or vas worked Ollt ill order

1.0 get. a ratio between \be area and weight of the

paper sheets. 'fne leaf' area. ot ihoae 6 let~..e3 were

m'-,riCsd on r.ha paper sneet.s and t..hat portions were

ou.t I::m weighed. l.'nen the area ot \he papor OU.t-8

were worAad out whiCh wu.ld be the leaf area of the

alx sample le'lves. I'hia leat are'.! was then related

,,' i ~ t.lle dry ".Ie 19bt 0 f t.hese a ix leaveu• The to tal
of

dr.y we1i';C.t 1\the '..11.01e latl'f'(ts vas mu.lt,lpll\ld by the rat.io

obtalned betore 1n order to set t.f~e le:d' a.reLi. ot the

Vii)

'I:Ot.al dry wlf:;hti ot \\10 plants at, 30'toh day

and t,ot,al dry weight, inOlu41ng dry \'101ght c f trlllt8.

t.1U1'J tw pltJ.i't '8 'Jel'U 't,wten from ench p.1ot - t.he :.Ja.Ul8

pl:yntsused for l.J.,\.I .. oalou.latlon). Jr...' •.• was
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;b.ere, >,,2 • Tot.al dt"1 weIght ot plfUlta after ~~ montJ1S.

111 • 1~o1.al dry ve1gbt. of plf.M1te a.ft-or one IIOnt"h.

In A2 and In A1 are _\ural logarI\hl1m ot A.2 and

A1 NSpeot.lwly. l"het,2 ~d 1.1 arctl10 time or s'1mp11ne

in dr'1.yS.

Pfumber or nO\lere was observed, in 12 randomly

8eleoted pl2ft't..8 from eaoh plot, 1n every alternate day.

At eaoll harves\ "total nuabar of fruita ~11J

reoorded, separat.ely from eeob plot .and thEh1e ftWJbers

were added t.o get. a totll.1 m»nber ot .fT'l ~ l.r> per plat •

Then j this nu...noor wag dIvl4e4 b1 total 11.umbaro! plante

in order t.o t)1tt t.h.v number ot fru.lta per pl'll!t.

From the ,:tbove two daM peroent.age ot f'ru.1t set,

was oaloulated.
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To get, t.he .81'1 fN1\ 1engtb. ten fruita from

et'!.Cb plot. and from randolll,J aeleot.ed plf.ltlt.G. were

barveswd exactly on t.be 7th 4al of flower oVening

and t.ne mea.n length was worked out.

l'o't.al weignt ot tru.il,s \lI3e dav1ded by total

nwaber 0 l' !ru,1t.s 't.o ~ t, t;he aYerage frl.l1 t we19b".

-,0 fr\l1t.a from etlOb plot. were dried to oonat,ant.

wel~t, a.t, 70·0 and dry matter peroel'ltolli;:;;u was oalC'J.lat,ea.

Fruits from the net plot (twlve pla..~:t.8) were

hf:lrftsiedt.ogether and the t.ot,al welgb.t, \>r':~ ~~O

reoorded eaob tlmd....neae wl_'8 ot (,;';":10.0 .nu.rveat. wre

added to get. t.otal yield/plo to.

2.4." AAl.i\.t (Orude protein oontent (')f fruita)

Io rind OUo\. .~"lC orude prot.em oontent. the

nitrogen percentage of trait.3 (JaokaOl1. 19ft) was

multiplied by 6.25.
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1 • 30 d.ays alter rJOwlng.

'2. 60 days a.tter soving.

3. ')0 days e.tt,~r sowing (at. tJle cild ot the orop).

At, 301b. day 2 plante from each pJ.ot. \18" pulled

out. ran401lly '.11th root sy8tem, wasl;.od ~?Jlld dried at 70.0

to oonstant, wight.. Samples of leaf and stem. _re

anaJ..yaed 8~parti.t.el'y tor t.hell' n, P ~d. K ''Ont.ent..''t. C>Ot,b.

day alao 2 randomly aeleoted plants, from each plot.

were pu.lled ou.t. 'W8.fJ.t.~ed and dried to constant weight.

In ttlin OE:t.Se lea!. stem 344 fru.lt.a were annlysed

separat.ely • A1'. lohe and 0 f \he orop alao th.a same

prooedure V'd.S followed.l.t, .BOb stage f-'cllen lea.....

'Jere ('..lao ooll!,;.lo\ec1 a"ld. fladed t.o tne raHlJeotlve lea!

aaJnplc3.

For e1;1oh st.ai:"'e upt,;,ke of nltJro.,tilR. pU.o6p..'1orl:us

~..nd potassium pc!' plant was oaloula'Lad i'or tJl.;1.Oh treatrli8nt..

Per haot!":!' ~13'f'\01)''''~1 of n1trobt'Qn, pb.osphorll3 Mla potassium

,,-;10$ l)alQ1,1.~<'~t0d from thaae TalusS.
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;.1 •1 rtl\1"S!g8! oon\tU

~Utrogen oontent. of plant, ma:t,~rl..u. was estl1iBt,ed
.~

byl:.be miorokj~da.bl prooedl.1re as G1v~H'l by JE>.okson, (197}).

Phoaphort19 oont~n\ ot plant material was 8st.lmted

oalorlmetrioally (Jackson, 1973).

3.1.' Pot.assl\@ oont.8n!

POtas.JiUUi oo.at",nit WO'i\S estlmated using flame

ph.O\oJleter (Jackson, 1973).

part~i of tile ~"'en '~'1d "AT'J.;) rU'lalys~d to!' it.s total nlt.rogen,

plloapnOr1tS and ,:')nt~?~;J ilL"'"] ",nd a....~il1.lble 9hosMorua and

iIi:.; 0' tv rel Cf. t £:':4., lrJ e'toh oij,araa tor 1.rel"'a anaJ.ysod

09 a. ;)lyL~r': :..r.ll::: ';j.n'J.l;Y3!:.1 or ve..rlanoe teaM! cue ~ ivan



21

5.1 ReupoM!

.Ltne response to bo'Lb pboapborl18 and po~as81u.m

waa tOWld t.o be linear. Bat, \he response "'0 nl1,.roe:,uft

\;/QS qaadrat.io. The Nsponse ourw fit.ted to nii1"'Ogen

ill Y • a. • bx • (llC2• where X • N - 22-
30

i'he opt1ml:ua dose of nitrogen was est1ma\ed

by using the equation (op\iJalIm dose ot !1 • ;0b ) and

the eoonomlJ ()pt-imum oi' nlt.ro&'en level waa wrked out

taL'll! ~h.e djua;;.ion, X • t- - b (~ne4eoor and CoOhran,1967)

2 0

".i:1·:'~ -re , '1 • prlotj for 1 kg of 1'11t.ro gen and

p • prioe for 1 \Ofl!'l8 of produ.oo ..



RESULTS
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The preaen't 1nftat1gat1011 was undurtalten to

stu.dy the erteo'. ot grnded doses ot nitrogen.

phosphorus and po taaa1ws on growth, y1eld and

qual!'lot bh1ndi.var1ety 00. I • The exper1men1tal

rindin.gs are presented belove

a) !!!om !tt80\l,- Obeervatlons on plant. helL-ont

were tWc\)n at. 15 days 1n.ten9.ls and the dat.a on main

effeots are presented in table 2 and F1g. , and ·the

analysis or variance in App4Jld1x II •

.B1'teot ot 1l1'U'ogan on plant heiBbt. was iJl~:;;nlrlQant

at aU. stages. After 15 49.18 ot sowing, plant height.

1n.oreaae4 w1th every lMreaae in nl\rog.Jn levels. N1

and N2 leYels being at par with eaoh othm-. At later

a'tab'68, plan\ he1iJlt 1l'lareued slgt'11t1oalltly wltb.

1neraD.1l1ng levels ot nitrogen.

At, all st.ages, P1 and P2 levels ot phoapbt)ru8

reoorded higher pl911t. height than OOftvol. The 1':'2 leftl



~tteQt. at Q.1VOaon, phOgnMrwt and JOt.uai,um AD the b@liD' at glaa\ (011) At, lli daD
,1q\!ry!l and \De IlUIDber of tg:8I'lOM8

Treatments
15

1)&1'0 after oov1ftg
'30 45 60 75 90

i-eYela 0& tf XJtl.lla.
0 11.36 2,.66 5'.38 118.6; 1}2.90 1~.89 0.777

:50 13.0' 27.01 70.97 15'.37 100.1; 191.77 1.244
60 1'.40 29.89 78.35 171.81 199.14 201.81 1.612

, if' teat.. Jig. S1g. ~)lg. Sig. Jig. 31g. 51&.
~ + 0.170 0.700 2.060 2.790 2.S':s<) 2.140 0.100-
au(O.OS) 0.410 2.059 6.0'50 8.119 7.406 6.268 0.'24

H!!'!I 9U~5 IUJ!!.
0 11.90 25.21 61.4' 143.11 160.62 169.62 1.178

25 12.69 27.37 68.07 146.47 165.72 118.6, 1."2
50 13.21 2:'1.9' 73.19 154.22 115.84 185.21 1.18'

'F' teat 51g. ~.)lg. :Jig. Slg. 31g. Sig. W.
Sr.;M + 0.170 0.700 2.060 2.790 2.530 2.140 0.100-
CD (0.05) 0.470 2.059 6.030 8.179 7.406 6.266
Levels ot ~ £<isIA~.

0 12.22 26.29 G6.3' 150.2' 167.40 117.22 1.202
25 ".00 28.48 67.21 146.68 165.4' 176.04 1.2" N

50 12.57 25.79 67.18 146.89 169.34 100.21 1.258 v.=:
IF' 't$£tt J1g. S1g. tt~; :13 N>..l If,.) E
;.;i~"'1 • 0.170 0.100 2.060 2.790 2.5'0 2.140 0.100-
JD (0.05) 0.410 2.059 - -.--.-."'---...,....."-, .•..,-,,,--- . ''''''~~----'-~---- .._-- ..__.
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vas 81gn.ltloant17 saperiol' to P, oD17 at. 15th, 75th

and 90\11 days after 80wing.

Pota:Js1u:II 1eYels ebowed s18D1tlo8l1t ditterenoea

only at. the 15t.h and 30til days atter sowing. At. b:>t.h

then a~8, ~ highestplaa1. hel,p.t was observed

W'uier tt, 18ftl. It vas slg1l1tlo8l1U1' t.Nperlor to

control Fmd at par w1th ·12 at. the tust stage. there

was no sliJllf10ant d1ft.renoe between, and~. &11;

a.t the .eoond st.age, rr, was 81aaifloantly superior to

~ and 1t was at par w1thl2.

tne seneral trend of \he ma1n atlee's Oil plan"

na1ant indicates tbat \here vaa moraae in thi.

oharaot.Jr w1t.b inoreas1n& lGY8la of nltro gun snd

phoapnoruo. In tJle (lase ot nitrogen applica:t.lon this

increase was stat.ist.ioall,. aip1flcaat.. except 1ft the

firet st.age. Only at 15th, 75tb and 90th day stages,

p 2 level of 50 kg P205/h!& ••d al&Uf1oanoe over P1

and Po. In the oase ot pot.aeow-. s1ift1flo::Ul't lnoreaae

wae notloe4 oJl1l at ~ tust 1.1110 atApa an.4 1!l these

oase_ also. on1¥ u.pto t.he 1Dt.eJtm41ate level of 25 q

~O/ha.
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plant. height uptG the 60th 4&7 atWr sov1Dg and

\hereatter the rate of 1r1oJteaae wae slow. Tbla trent

was notioed 10 all tbe t.rea.~_nts.

b) 19WY\1oD ~t!!!l1l- Nitrogen and p.b.oax.moru.s

1nwraot,lona were slBJ11f1oant at. all stages of orop

g!'O'wtl'l (Table ,). After 15 days ot sowing, lf2P2

OOllbinatlon reoor4ed \he bli1lest. pla.n:' .b.eI~t ':utd it

vas at par vI t.h 1f1p2. The oomb1ftatlon of !foPo gJ.:ve the

m1nlnum plant hel~t. Atter 30 days also N'2P2reoorde4

a1t;nJ.£lo~tl'y hIgher value thaD othor oombinations and

NoPo reoorded the lowea\ va1u.e (Table 4).Xha

oomb1r1at.lon of N'2P2 reoorded the hi_est plant helgbt

on t.b.e 45th day alao Crable 5). As tb8 data given 111

Table 6 1nd .!oatee at 60t.h day 8t.age \be hlgneat plant

he!8h' was reoorded by lf~2 oombination and 11. was at

par with "72P1. At, t.he 75th. day also N'2P2reoorded the

highe3t plant naight and was at par "wlth N1P2 {md

"2P, (Table 7). As 1ft earlier .tags.,at 90th day also

N'2P2 combination recorded tbe h1ij1est plant height

and I-t. 'JaS at par w1th '"1P2 aacl "21', Crable 8).

The generr~ trend ot n1u-ogen and phosphorus

lnterr).()tlono on plant. height Bla¥ be gu.mma.rlaed as

to110\18 • \-lhen 111tro bJ'f31l wae not. applied, there was IlO



Ta.ble - .,

::.::rteot, ofn1trogen and pllOspboru.a 1nt.~raot.lon
01'1 the plant. helpt, atwr 15 days ot aowing.

'i'able - 4
Efteot, ot ni tarogea and phoaphortls interaot,loa
on the plant. height. at\er 30 da.'ys ot so..,lIlg.------_.--_._.__.._._..-- -------

Leyels ot
I If.&<hae

o
30
60

CD <0.05)

10.:r3 12.oe
11.98 13.12

13.02 12.87

11.90 12.69
0.22

0.81

11.07

13.98
14.51
13.21

11.36

13.03
13.48

LeYels of
W What

o
30
60

Mean
JoEM •-
OJ) (0.05)

2:;.20 24.48
24.4; 29.52
2H.11 28.10
25.27 27•.,7

0.99
3.57

23.30
27.08

'''.40
27.93

23.66
27.01
29.89

Tabla - 5
Effect. of nitrogen SDd phosphorua 1nwraotlon
on 1.be plant. height. af't.er 45 days of :lOwing

Taole - 6
~f'taQt o£ nl\rosen and phosphorus interaction
on the plant. Might. af't.erGO daya ot 8OW!ng.

lteY8ls of Levels of P20, Kg/ha. Mean Level. or Levela of P205 Kg/ha. Mean
N Kg/ha. o 25 50 Tf Kg/ba. 0 25 SO

0 54.82 51.75 5'.57 53.38 0 124.48 113.33 118.08 118.63

30 6'.6, 75.42 T~.67 70.97 '50 141.65 154.97 163,48 15'.'7
60 65.64 17.05 92.35 78.3S 60 163.20 171.12 161.10 171.81

Mean 61.43 68.07 73.19 Mean 143.11 146.47 154.22
.:;It..M !. 2.91 ;;)~H • 3.94 N-
OD (o.o~» 10.44 JD (0.U5) 14.11 en



Table - 7
i'lleat of nit.rogen aM pbo3phOrus int.eraction
on \he pli.m\ b,t=1gb.t, att.er 75 days ot sowing.

r p ••

Table - 8
~rrtlot. ofnltro t ."an r~d pb:oaphorlJS InteraotloD
Oft lobe plant. height aft.er 90 days of Gowing.

132.8'
180.13

189.14

ltevelo ot
~ What

o
30
60

Mean
0;)i.M .!.

OJ) (a.O!»

Lewla 0 t p205 Kg/ha. Mean.g . 2S. 50 4 _

134.90 l}o.95 132.90
166.3' 177.47 196.58
180.62 1&3.73 198.08
160.62 1&5.72 115.84

}.57

Levels ot
1f Kg/ba.

o
30
60

Mean.

Levels of P 0 i,T..q,/ha.
._<~ q .. 25 2 5 50 Me_&Il_

142.02 136.10 141.55 139.89
175.40 190.76 209.12 191.77
191.45 209.02 204.97 201.81
1&9.62 178.6, 185.21

'.02
10.86

Table - 9
.stteet, ot nlt.rotJIft and potaaslU1l 1nteraotloa
on t.b.e plant help' attar 15 days ot sowing.

Table - 10

Effeot ot nlt1'oti'On/Po1.asslwa 1ntarsot,1on
on the plant helpt attar 75 days ot sowing.

r •

Lewla at Levels of K20 Kg!ha. Mean Lavels ot Le"e18 at K20 Kg/ba HeanN Ag/ha. 0 25 50 N' Kg/ba. 0 25 50

0 11.0' 12.00 11.05 11.'36 0 129.10 125.67 14'.9' '32.90
;0 12.40 1;.95 12.73 13.0' 30 112.90 182.22 185.27 100.1'
60 13.23 13.05 14.17 13.48 60 200.20 100.42 178.82 189.14

MtiJaD 12.22 13.00 12.57 Mean 167.40 165.43 169.34
ioi.:.M .. 0.22 o)~i .. 3.57- - ~
.I't ,. <0.0,) 0.61 ""', (O.Os) 12.8" -..]\.I.u 'iJ.u
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Table - 11

Etteot of nItrogen _4 potasaIQ1l 1n.teraot,ion Oft \he
plant .height atUI" 90 daya of aovillg.

IAftla of ~O Kg!ba.
o 25 50

o
30

60

Mean

OD (0.05)

"5.42 1:s4.16 150.01 "9.89

181.87 194.5' 198.90 191.77

214.'8 199.40 '91.65 201.81

177.22 176.04 100.21

3.02

10.86

:table - 12

Effeot of phoapAorue and pot.a881wn 11'1t.er801',lon on the
plant he1ec;ht a1'ter 15 da,. of sowing.

'1

Lew18 of ~O Kglha.
o 25 50

o
25

50

12.68 11.52 11.50

12.20 ".47 12.40

11.76 14.02 ".82
12.22 ".00 12.57

0.22

0.81

11.90

12.69

".21
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signifioant d1.ttereaoe between phoapb.oru.s levels at

any ot the stage.. When n1trogen va8 applied both

at 30 kg N/ha and 60 q N/ba levelll, plant height,

lnoreased 111th 1nol"easlng levels ofphosphort1a, ••apt

on tlle 30th and 45th da.ys. At all the levels of

phosphorus, inoreasing levele of nitrogen anowed

tendency to 1narease plant hei~t.. ItoW8'\fer) on the

15th ond 30th days, at 2; .kg P205/ha li:vel/lnorease

was notloed only u.pto ;0 kg 1I/ba. :;')lm1larly on l.che

90th day, at. ,0 kg p205/ha lswl also the 1noreaae

waa no tioed only up1;o the 1ntermedlaw level 0 t

30 kg ?f/ha.

Nit-rogen and potasalua iDteraotlons were

signitioant only on the 15tJ1. 75th aDd 90th days

af'tdr sowing. After 15 days. l'f2~ oomb1natloll reoorcled

the hipst plant height aad l' was at par wlth T{1K1.

1'ha "010 combination reoorded 'the lowest 'Value ('rable 9).

On the 75th day, N2~ reoor4ed t.he hii#1est plant,

helE;bt, and 1t. wa.a at, par w1th 1f2K1. The NoK1
ooablnatlon reoorded the low8' value (Table 10).

Atter 90 daYJ o:r sowing, \be oollb1fta.t.lon N2lCo reoorde4

the h1gbest plant he.tgbt. aad lt was at par w1t,h l'f21ts.
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fj)j.

·me oomb1rlat.loa. "0X, reoorded /I 10\188\ value. as Oft

the 75th da7 (Tabla 11).

!~it.rogen alJ1 potua1wD 1ftwraot.lollS on tbe

plant height OM be 8WMlarleed as tollows. Nlirogen

and potasslwr. interaotlona were 3lanifioant on1.y on

'the 151,h. 15th and 90tJ1 days alter 30',ling.:fM

t,"eft-Jral t.rend on t.he 15th day was ditferent trom those

ot 75th snd90th du.ys. However. in general, t.here .wa.s

inoNaae in plmi height with 1n.oren.sing lEWel:3 of

nitroh'en, the extent. of lnoreaH being Dk)re or 18:39

similar at. all levela of potassium. Tha interactlon

etteoYJ betwen l'l1t.roi,:,....'l aacl potassium were not. atead,

and oonslst.ent anougb to dray out genera.l oonolu.sloas.

Phoephoru.e and potaeslua 1J'lteraot,lons on pL').n:\

height were ~3J.gn1!loant onlJ' Oil the 15th day af't.<lr

no \ling (l'able 12). Among th.e phosphorus and po\asolwn

aombinationa. P21<., and l'ott, recorded nnximwn and

Hl1niaua plant belgbt,a respeotlvely.

The general tZ'en4 ot 1rlt.er&otlon effeots were

as tollows. ',"hen pboapbortla vas not applied, plt'..nt

heit)bt deoreaaed w1 t,h 1n.oftB81ng rat-es ~f potafwIw:{l.

~/hen app~led at. 25 ltg and 50 kg T'205/ha, plant bel@.l't
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1Mreaeed up\<> t.b8 late.nldlat8 16'Nl ot 25 kg K20/ha

of potassium. A tu.rtber lnar.ase 10 't,he level of

pot.Q8s1U1l reaulted in deorease 1n helgb.\ ot the plant..

',';hii:lft potassium was not. applied, plant height deoreaee4

wlt.h inoreasing levels of pboaphoNs and ""en applied

at 25 kg ana{) kg ~O/ha., plant height 1noreased wl\h

inorenslng levels of phOapnorwt.

Tbera \rI9..<J no algnJJ:loan.t. 41fterenee between.

t.reat.ments 111 respeot of nwaber of branches except. 1ft

the oase of nitro8Vft 1....18 crable 2). ,:',l'_~ ~1,y'a!s of

varlanoe ls presented in Appendix III.

Branoh1Jlg was 1Mreaaed wlth 1l1oreaolng 1$wls

of IIItrogen. The maxilUlll IlWIber of bl'W'1Oha3 per

pl\~nt (1.67) was reoorded at. 60 kg N'/ha. rha lnto!"aGtlon

effeot-a were not slan1floaat,.

a} MaID ,.,;[£00\11- 'rhe data on the m,,<l!n effeQt8

are pre88nted in Table " and the all81y81s of var1Moe

for the same in AppendiX III.



fable - l'

~f'feot ot levels ot nlt.roaen. pbosphOru.8 and pot.atl$lua
on tn~ nu.mber ot tuno\loJlAl 1eafta at 15 da18 int.orval
and t.be to tal leal produa'llon.

32

__bIlt.t:...2I~U~"'''~DI __
Dala afwr sowing

15 30 45 60 75

To\al
leaf
L'ro4uo­
\!on

I I

Levels of N Kg/ha.

a 4.12 6.20 10.'2 14.32 9.22
;0 4.22 6.57 13.17 10.03 10.45
60 4.17 6.85 14.71 15.'7 10.18

'F' tAat. N;j 31g. :Jig. ~)lg. Sig.
S-SM • 0.10 0.10 0.20 0.17 0.22-aD (0.05) - 0.27 0.61 0.52 O.6~3

Levels of P205 Ks/ha.
0 4.21 6.29 1.2.04 16.02 9.flS

2; 4.06 6.61 12.72 15.02 9.95
50 4.24 6.66 '''.4' 14.68 10.02

'F' teat. N..> ate. Big. Sig. tiS

Jut + 0.10 0.10 0.20 0.1'7 0.22-
OD (0.05) 0.27 0.61 0.52 -
LewliJ ot ,. 0 Kg/ha

~
0 4.04 6.48 12.59 14.68 9.94

25 4.38 6.71 12.09 15.42 9.36
70 4.08 6.42 13.51 15.62 10.54

, i" wat NIa ~'lg Big. ;;Jig. :ilg.
J~ + 0.10 0.10 0.20 0.17 0.22-
OJ) (0.05) - - 0.61 0.52 0.&8

19.6'
24.72
26.'4
Sig.
0.22
0.64

23.40
25.45
23.91

-
2'3.06

~r~.'7

24.21
;; ig.

0.22
0.64



33

18..,.18 of nitropn, at. 15th day att.ar BOWing, with

regard to 1.be llWIber of tuDot.lonal leaves. At 3Ot.b

:"md 45th day., 1ftoreaa1ng levels otnitrogen

pro&l.ced aignitleanUy h1gher number of leaves. au.t
al. 60th. and 75th da,e, lf1 level recorded the hltjhest

number of ft.motloJ18l leav~3. Attar 60 daya of sO\'dl'lg,

N, was s1gnltlOaaUy su.perior to N2 and rro ' w1lar'iiaB

al. 75th sad 90tJl daya, If, was at par \>lit.h :t2 - At

all t.b.ese three stageo, No WB8 aigtl1tloanl.ly tnferior

to ""1 and !f2.

At 15th and 75th dye atWr oo\<d.ng, nu.raber of

leaves vas not t 0W'ld to be lntluenoed 'b1' phosphorus

levels. After 30 da,s, pbospborwl applioatlon

inoreased the number ot leaws but. P, and P2 were at

par wltb eaoh other. At. 45t.h day, P.., was H1gnifloantly
;.~

ol..lperlor to Po and P1 ' wbaNaa at. 60t.b. day, Po wea

found t.o have lION lea-ws \ball P1 and P2 t these t.wo

being a.t par.

Applloi~t,lonot pltaas1wa had no aigaifloant

ll'lnuenne at 15th and 30th days of aow!ng.Daaf

nu.m.ber or K2 on t.he 45th d&J' vas slgnlfloantlJ highill"

t..barl .~ and ;.r, luvela. 1he levels,Ko and Xl were at.

par. AttAr 60 days of sowing, leaf aWllbar of 1'S? was
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e1ga1tloant.l1 bl€)bar than Ko and '1a8 at. par wIt.h It,­

1,1. 75th daft ~ was 31grllfloantly d1fferent trom ~

';!1d was at par wl\b Ib-

Tne j~r1Q!"al trend of t.he ma1rl etteots on tl16

number of funC~lonal leans 1ndloatea tba\ there vaa

31f~ltloant 1norens~ in t.his anaraoter wI\h inoreasing

le¥ola or all the three ft\1:t.rleJlts. There was

9t.atlatltnlly alml:t:1GaIlt. 1norease oft1, upto the

ir\termedlnte levels ot 30 q 1ft 25 kg P20S and 25 JqJ

t~(} per heo\Sre.

OVer tile stage'l, 'Mr. vas a stead1 1norease in.

the numoer of tunot.lon~ 1eaws u.pto 60tJl day after

'"."hlOb. there vas a {)Onap1o'Uoua deerease during the next

ats.ee ot observation (15tb 4&1). The trend retm:~1ns

thra a:t.D3 in all tlle t.l'eo.tmeJl'\s •

b) Ylt..!tat?l'..1og ettHY'· 'I'M 1ntere.ctioM

bel.WOft nitro gan. and pboapnOrtls were 1~1gnlrlo'7\Tlt at

ru.l a~":".u;J of observatIon exoept. 15th ft'1d.'\()th days

nftdl" BOwing. ,a, t 4)t.h dny, the oomblnrJ.tlons. 'T2P2'

?'2P1 and "11P2 recorded higher llWIbe!' 0 f f'.mo tional

leaV8s.ibese three <3OuJ.1\aUolla wre a.t, J)-:U- wit.b

eaoh other and s1gn1floo.n,lI' superlor to all ot.ber
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oomblnutlolUl. .oP1 recorded 'the loW8' value

(Table 14). Attar 60 4&18, ff1P2' ... N2P1 and ~2PO

reoorded higher l'lUJDber ot functional leaves Had t..b.a7

were at pr:u- wlt.h 8aoh otJ1er. Th'::.t eombJ.n..qtion N'2;)2

reoorded tbe lo~st value (Table 15). At 75th day

~11.s0t ~1 P2 was toWl4 to 'be slgn.l:f'10~lnU'y superior to

all ot,.har OOQin.l);t.lona and N'oP2 reoorded tile lowest.

13;; an value (riable 16).

1:£10 interaction erfeota betv3en nitrogen and

pbospllOr"oJa f!.El3 be 3wiiMr'laed atJ follows. ifhera \laa

slgnl.ticn.rl't interaction a' aU the st.&pa except on,

t.h.e 15 t.h nnd 30th. 48.78. ~a 'tbOatn!tl"Ogen npplloa.tl0ft,

!nONasing leveld of phoaphorue did not tJnov an.y

1norease in t.be maabar ot tunotJDnal lea,"$.1\ t 'the

1ntermedlr;~te l~"Vel ot nitrogen (;0 kg/ha), L'\cre\slng

levels or phoa}.'bOrwa tended to rGsul t 1n a steady

1norease in the number ot t"Uno tiona! le<;-.,V\'JS a !,t tt,e

hlBjlest, level ot 60 kg n/ha. '\here ~'l 1rlorea$t.~ 1Jl

leaf nu.mber ',4th inorei:"olne levala of pho 3phol"tu; only

apto 25 ~~ ~)205~"t. ~er 1norea..~ 1.n ph"Spl:10~.1.'·

application. si:.;,.1'J.1f'ic'''llt1¥ deoreased t}:'l..e leaf numbr:~r.

·1om~'lring the effect Ol~ l.rtoreag!ng levels of' nltrol1Ul



Tabla - 14

~tteQt ot nlt.rogell and phosphOrus lntlllraotlon
on \he number ot fW1QtioW:J..l le2.vea att.er 45
daY8 ot sowing. _......._.,--
Le't'els of Levels of P205 Kg/ha. HeanN' Kg,'ha. 0 25 50

0 1J.36 10.28 10.}O 10.32
)0 12.10 12.1' 14.61 13.17
00 1,.65 15.15 1 I' '.52 14.71).

Mean 12.04 72.72 13.43
~.c.M • 0.30-aD (0.05) 1.06

I'abJ..e - 15

,..Ifact of nlt.l"gen and pb.osphorl.1S 1I'l\eraotlon
ont.l1.e number of tu."lOt.lOtl'11 leO-Tas atter 60
dc:.y:,) ot BOwing.

p --,-_..,.',.,.-""""",-------------

Levels ot Levels of 1>2°, Kg/ha. Mean!f '/g/b 0 50..:... a. 25

0 15.85 13.18 13.9:5 14.32
~O 1~.a} 14.98 17.27 16.03
60 16.38 16.88 12.85 15.'57

Mean 16.02 15.02 14.68
~~M • ,).06-
OD (0.05) 0.89

JZa:b1e - 16
ltftfeo\ of I'l1td'Og8Il and phosphorus lIlieraot,loD
on \he nuaber ot twaotlonal lenft8 att.er 15
da18 of sowing.

'rable - 17
i';tteot. ot nlt.rogen andpot.asslum 1nteraotlon
on the IIUIlOer ot tWlotlonal leaves at1er 60
days ot sowing.

•
Leyels of
if KgI'ha.

Levels of
N ltg!ha.

Levelu of K:zO 19/ba.
o 25 50

--- ~---------._-------

9.00 9.95
0.3'
1.18

14.32
16.0'
15.'"

14.82

16.1'
13.32
15.62

1,.2} 14.92

12.57 16.78
18.25 14.55
14.68 15.42

0.06
0.90

o
30
60

Mean
S.:J1 ~

aD (0.05)-------"_." _--,-_.----- --

9.22
10.45
10.18

8.23
12.;8

9.42
10.02

·8.92

10.12

10.62

10.50

0.85
10..28

oi.;,M .:.

Ill> (0.05)

o
30
60

MeaD



..........'----_._-_.._~._-----_..._-
12.04
12.72

13.43

Lcv-.::l,:" ot L~!eL3 ot ~O Kg(ha Mean
P20S l ..{~~_._.<::....__. ~~ ..._-20__<~, _

o 11.03 11.12 13.98
25 12.65 12.68 12.93
50 14.08 12.46 13.72

N-.;ta..'1 12.59 12.09 13.51
.)~d !. 0.'0

JD (0.05) 1.06

TallIe - 19
.;,ffuot. of pho,;pnorus and potJ..1S31u.m interact.lon
on tJ18 nW:1o.er ~)f funotional leaves att.e.r 45
days 0 t sowinf::;.
~_ ----...--_ __• _,~""",'-."''''_ .. r.,,__• _._

-

10.45
10.16

12.77
'3.55

10.54

d.43 Hi.l,

12.00 8.18

9.j4 9.36

0.3'
1.18

Table - 18

E.f.teot. of nit-regan and pot.ausLto interaction
on t,be nwuber or fUllOi.lonti.l leaves aft.er 7';;
days of .:iQwing.

o
30
60

Mean
;;)W1!.

,lO <0.05)
-"""'.".'_.,,----------,----_.-.--------

1evela ot
~~ :'::-/n' .
~.. )~~ .

Ta.blo - 20

;;tt80 to of' phOsphorus and pot.assium 1n.t.eraotlon
on the number ot funotional leaTas att.er 60
da,a 0 r oow1ng... ..

TablA - 21

3ffeot. or 1\1t.ro~ten and phoaph.orua 1nt.era.otloa
on leaf' preduo1ilon.

_._.._....._--------------------
Levels o£ lA1W13 ot ',.. 0 Kg/ha
t'20, Kt-/na. 0 25

1&2
,0 Mean

--
0 1.,.53 17.53 17.00 16.02

25 1}.95 16.18 14.92 1:;.02

50 16.57 12.53 14.95 14.68
Ml.':lan 14.08 1?42 15.62
..)~ • 0.06-
C..; <O.Os) 0.90 _. ,-,.",-

wvela ot P 0 Kg/l..ut..
o 25 2 5 50

0 20.91 18.86 19.12

30 .". 70 2'.18 2£3.27..- .":.:..41-.

60 2G.21 28.30 24.51
Mean 2}.40 23.45 23.97
,J~Rr,~ • 0.320-au (0.05) 1.110

19.63
24.72
26.34
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Table - 22 ,~ i .
tnTuf>.C'l1"'O'"

3fteot ot nit.rogen aad pot.aes1U1l"on \be leat product1on

----------------~-_.__...._.._-
19.6.,
24.72
26.34

!Awls ot ~O Kg/ha.
a 25 50

17.90 20.4' 20.56
22.12 24.94 27.09
29.29 24.13 2~.VO

23.06 2'.'7 24.21
0.'20
1.110

o
}O

00

Oil <0.05)

1~ve18 ot
" tg/ha.-------'-----------------

---------~"-,-----------__. I._.•---

Zablta - 2'
Bf'feot. of phospnorua and po\B8a1um 1n1i.r~tlon. on. leaf
produ'ltion.

---_.__....-....-..'--,- ..'-~---_._-----_• .-"._,_.__,.,,*"_~

wvel:3 ot
P20S K[,/ha.

llcvels of X20 iglha.

o 25 50-----,-_.----~---------_.--------
0 22.00 22.10 25.7'

25 23.44 24.42 "',", '5':::'.
'50 ")''S 7r; 23.58 24.57,~. :>

Me~ln :::3.06 23.37 24.21
JrJr·\ .. 0.320-
OD (0.05) 1.110

23.40
23.45
23.97

--_.-._._,-'"................_---~-_._..--------------
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that at all levels ot pbonphoru.s, there was a teftden07

for 1ncrease 1n t.be llUIIber of leaves with aoreas1ng

levels ot nitrogen. However, at. the hlt;b.eat phosphorus

level (50 k.g P2()S!ha) Yd. inoreas1ng t.endenoy was there

onll u.pto 30 kg n/ha. Further imreaae in nitrogen

applioation to 60 kg/hQ reaultad in So signlf1oar1t

dNreaae 111 le~lt nwnbftr.

l'h& oomb1fted etfeota of nivogen and potassium

l0V81a on the num.ber of functional leaves were not

algnitloant upto 45th day att.ar SOto11ng. At 60th day,

the oomb1llatlona "'1~ and 1121:
0

recorded maxlnu1l\ number

or :tunotlonal leave:1 a..'\d they were at pBr '11 tb 6'1Ch

o 1iber. The 1)ombinatlon., '"1 K'o 'lJ?4 found to produ.ne

lowr numbat" of leawA (Table 17). Atter 75 days of

sowing, Yf2\ and 'f1~ reoorde4 maxi'f:!UII '!alW~;3 ~.,d '..r3r8

at par with eaoh other. 'l'f2IC1 reoorded minimum valu.e

(Table 18).

IO sumITh'lr'lse the 1nwri\Ot.ion etfacta, it \f;],t3

found that there were olgn1f'loant 1nterao t.ioni] at tne

last tw et8r;e3 (60~ 75th days). Without nltrogea

app11oa tion, ther.e una !nor.ase 1n the ~otlo~~l

leaf number w1th lno1"8:1Slng levels of pot.aasium u.pto
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the int.ermediate leftl ot 25 kg ~O/h&. W.b8n nlt.rogen

WB" applied at '0 kg/ha 1ftere was _Wady lnoreaae .in

the nwnber ot fmot.lonaJ. leaves with inoreas1ng levels

ot pot.aasiWa upto the h1gheat level. When nitroh"8ft

was supplied at 60 ltg/ha, applioation of potaBsi_

tended to deorease the leaf nwaber. IJomparing tbe

etteat or imreasing levels ot nitrogen at eaoh leftl

ot CA!lplie,l potassium, it may be conoluded that when

po taealum ""d.B not applied, t.here was increase 10 the

number of funotional leaves wi tb 1noret19L'l~; levels

of n1 trogen. tihen potaseiwra waa app11ed at 2') and

~iO .ltg ~O/ht;'. inoreaaing levels ot nitrogen ra&;w.w4

in !noreaaed leaf n'Wllber upto ~ kg N/ha. t.bere being

a doorease \d\h. furtber 1norease in the level of

applied nltd"ogen.

At 45th day ot sowing."..,
c_

,
Po42lnd P2lS? rtioorded lunx1awD ~~u.aa and thene were

at par with .soh other. The oombinat,lon. Po~ raoorded

the lowest v::i~ue (l't::.ble 19). A.f'+dr 60 d-:tyo of oou1n.g.

1'0«1 and Po~ reoorded mxlJua values and were e.t par
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vl't.h eoo11 otz-r. At. 'trbIa __ tIme, Po~ was al90

at par with P2~an.4 P1.K,. 1'be 'f>2K.s oombinot.loa

reoorded the m.1JlJ.JI&a value crable 20).

Tho 1nterao tlO1l ettea t.s fN11 be aummar18ed as

follo\/s. The lnterao'tJ.on bet.ween phoepb.Orus and

pot.asslum was aign1floant. onl7 on tn. 45'\h and 60'\h

days atter mwlng. But. .....n at. t.beae 1,'WO S~3. \be

trend waa not at.eady an.d ooasi",'h.nt.. making It dlrt1Oult.

to draw e,'1tnerZll conolu.~3S.on.. Th01JIb not ccasIate.nt..

'tJ'lura WfW a tendency tor negative int.era.otions of

pho spb.oru.3 and. po t.w18iWl.

a) Ha!n ~r!~ot,f:il- 'IoiuJ. namo:3:t:' c t 13n:vOlJ ''if'S

81gn1fioJntliJ...."1CreIlJsd with 1.~oran~t1ng leV'.)l;J of

various leve13 "r phosphorus on le3.! pt"'Odu\,t.ion lile1"e

not significantly 11t:t~r'f)nt. In tha Og,S5 of ~)ta.gulu.m,

to tal leaf numoor increB8ed wi'ttl inoren.alng ll'!!"v~lc btlt

b) In\!]!l'"UO teJroA o.tt!9Hs- In the oa,;" of

nitrogen and phoaphorus int.eractiona. N2?1 and ~1P2

reoorded max1lJu.m valu.ea an.4 were at par w1th each otber.
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The combinations l'foP1 and. NoP2 recorded mJJUmwn

value13 nnd were also at par witb. each other ('rable 21).

The 1nteraot,lon .ftecta are flO follo'wiS. :4hen

nitrogan vas not. applied t.o\al number ot la'lYee ~0.8

.found (j() deorease witb increasing lewels of pn.oapllOru.s.

'<cJhan nitrogen was aplled at 30 Kg/ha, in01"eB.slng

level:l of ph.osPlOru.3 a1gn1flcan'tl3 1n.oreased the

l..aaf prodl1otlon. At the bJ.gtlest level of nitrogen

(&0 kg/ba). the response to phoalhOru.s applioat,ion ",as

observed upt.o the 1nt.ermadi~te level (2':~ ~g "'">2oS/hn)

and further appllo:'l.t.lon, retiuoed the le<~t number

oonsiderably. Comparing the efleota of nit.roge.n

levels at varying rates of pboaphorus &Wl1QQtlol'1.

a steady inorea.se in leaf production Wl:~ noted with

1noreaJing levals of nitrogen, wsn phosphorus '~18

not applied and also when pbospnoru.s \V8-S t:.ppl1ed at

the intermediate leTel ot 25 kg p",O~/hn. At the
t::.")

hljj'lfolat le~.rel 0 f phosphorus (50 kg P2n5/ha). nitro,,;:en

increased tile le'lf production uptu the in~er!l1edi;lt.~

lavel of 30 kg ~T/hD. ~'md ~men lnorealWd to 00 kg 'Vila

a deorecse Vfm notioed.

Arong nlt.rogen and pot.a:J~1wI oomoJ.na,t,1ona. N2Ko
Ws signifioantly superior to all o\her ~omb1na.tlone

and it was followed by ",1(2. The NoIb oomb1n..'1.tlon.
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raoorded "be 1l1n1lua JlU.tIlber ot leaves ('table 22).

t\ summary 0 t 1Itt.erao\lon etfeots may be done

as follows. Wltboui applloa.tion. ot nitrogen, there

wa.a iMreaae 11\ leaf prod';J.()tlon when pot.aB31u.m vaa

applied lilt 25 kg K20/ha. beyond liDlah there wa.a 1'lO

3t1bat.i.ntlal. 1aorease. But at t.bs In.t8rmedla:te lfWel

ot nItrogen (30 kgN/ha), 1Aoraaa1ng levels ot

po tass lum increased tJle leaf nwnber upto t...lle hlgb.oa i

level 0 flO kg "'20/ha. The vend 'WaS justo reWrM 1ft

the oaae ot nl\rO c48n appltoatlon at 60 q Yf!ha.'l'he

effeot of a1 troe,"en levela/vhan potassium was 1'10\

applied; was tbr:4t of e. algn.lt1oant laOreaee w1th

inoreasli1lg levels of n.l\rogen upto 60 kglha. ':ben

potassium vas addeel at both 25 leg tll1d 50 1tg ~O/bA.

1noraase vas not,l~ed upto the intermedinte level of

nltrroe,-en (30 kg N'/ha) &"14 fUrther addlt.lon deoreased

the leaf produotion 8spa81a1ly at. t.bS higheet level ot

In the case of pboepborus and potssslwrt

interactions. Po~ was alD\U'loantl1 GUperlor to

otbar oOibbiMtlona. T.hAI oollblnation otPox., recorded

t.ne a1rl1mu8t and was at par vittl ? 011 and P1K2 (Iable 2)).
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An oftrall eyaJ.lIA"'lon ot the 1nter~lOt1ol1 etteo'

'would 1ndlcat.e that. \he results were not oOllalstent.

a) Mf;lJ.D ttteott_ - At. both. stages at o1.'JeerYatlon.

tb.e leal area index was found to be elgnlt1oanU;

increased w1tb 1noreasing lewls ot nitrogen (Table 24.

FIg. 4. Appendix IV). In \be oase ot pboa;ilorus. at.

both stages ,P2 rel)orded the hlgbeat valllSS ot L.A.I.

At 3Ot.h day, P1 and Po were at. par \11t.b e80h 0 \bel" and

slgn.ltloant..1¥ int"erlor to 'P2 whereas at. 60th day, Pz
vas at par w1th Po a."ld tiles. were slsn1tl0nnt.ly superior

to P,. The dat.a on the ettects ot potaaalwn rewale4

l..b.at at. 30t.b. day, Kb reoor4e4 s161l1f'loantl1' hiBber

.lI.A.I. and Xl and ~ were at. par vlt.b each ot.h.er. Jut.

oonv8ry to t.nat, at. the 60\h day, ~ level reoorded

slgftlfloant.ly higner L.A.I. and Ko and X, were at par

"11t.h 8SOh 0 t.ber.

The resuJ. t. oan be swnmariaed 88 fo11od. J...A .1.

increased w1th inoreasing levels of nivogen. In ttle

case of phosphorus also t,bo same etfeot vas not.ioed.

'there was increase 1n L.A.I. a.t. higher lave!::J of

potassIum also during the .eoon4 stage at obaenatloll,
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Table - 24

.t.-;ttect. of levels of 111t.rogen. phosphOrus and potaaslU1l on 103.f
area index, nett Sds1m11at.lon rate un4 dt'y matter prodaof,loll.

Lea.f at'8& 1D.4ex I.A.H.
------------ (g/ra2/4tq)

Dats after
eow1ng

30 60

Dr, mat,\er produotloa
~~~~_~t~l~~~~~

D&3'8 att.er so wing

60
, .

iL',,'"-a
~.-.

0.420
0.42;
0.529

Leftls of "~ Jta!ba.
o

30
00

'F' wat,
al:.lM.-
0..0 (0.05)

Level. of P205
o

25
50

•P' \ea"
S.c.M •-
Le.,ela 0 f ~O Ke/ha.

o
25
50

'.F' '\eat,
S~ •-

0.221
0.482
0.664
;jig.

0.007
0.021

.1ig.

0.001
0.021

0.506
0.434
0.432

:.31g.

0.007
0.021

1.031
1.496
1.840
S1g.

0.019
0.026

1.512
1•.,14
1.541
~)lg •

0.019
0.026

1.38'
1.399
1.585
Gig.

0.019
O~026

10.007 290.450 2487.078 '494.189
11.91' &38.812 4265.106 5279.8'9
11.327 70.,.872 4496.506 516'.406
Slg. Slg. "'1g .Jig...1 •

0.200 6.568 124.708 104.995
0.551 19.266 '365."179 307.959

12.549 461.922 "55.456 4t,93.617
11.5'. "5.311 3140.372 4676.122
9.204 &}5.961 3173.461 4667.694
31g. Sta. tfS ~r't:)

0.200 6.568 124.108 104.995
0.551 19.266 -

11.'116 5".656 '5'2.422 4760.28;
11.'51 510.&06 '796.510 4"4.144
10.820 568.93' 3940.361 4863.006

I~ S1g. 1f.3 31th

0.200 6.568 124.708 104.995- 19.266 307.959
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st.aga.

Over the stagea, \here was a swady 1n.o"aH 1ft

tna L.A.I.) the Gxt.ent. ot lnorease being IIOre or le.s

the same in all the treat1la'lt,s.

b) lnw,raatlol1 ,tt.1.II- Among t.lle oollb1nationa

ot nitrogen andpLi08phorws. at, both the stagtHl, !"2P2

"Jao 3il~ltloan'Uy superior to aU other oombinations.

The oombinat.iotl3 !'oPo and lIf
O

"?1 reoor<led lowest vcUaos

attor '" days and NoP, aad Wo 'P2 at\er 60 days of oowmg

<-..ablee 25. 26).

To swamarlae tbe trend ot 1I'lwraot.lon, there

vas 1n.oreaae in L.A .1. wi t,h 1ac.reaaing leve111 0 f

nitrogen at all the 1.".1. ot pbospboNs, 'the Eutwn:t.

of 1norenae being _re 0...,101&0\18 a.t higher levels ot

phospnorI..W. A a1ll1lar t.r8Dd ot maroase wi th 1noreaaing

leYels of phosphorus W88 aleo nowd at all t.he 18'f81u

ot nitrogen, _t t.he t.reat._at efteGte were not

Atter )() days ot 8(')wlnB. "2(0 oombination wa."

slgn1tioant.l,y su.perlor to all oiber OOllbinat.loae 8114
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1t was J,mmdla.te17 followed b1 N'2~ Crable 27~,

Atter 60 days ot sowing, W2~ ooabinatlon was

81gn1f1oan't11 super10r to all other oomb1nat.1on~j'Tl1ble ). 8 )
O'l
\both stages oombinat1on. of pot.aeslu.m levelu ,,1t..b. No

recorded minimum leaf nrea ind1oes.

The 1n.wraot1on etfects WH as tollow8. There

was maNase 1Jl L.A.1. w1th 1nBreaains levels ot

nit.roe,"6n at all the levels of potasa1wn. On the

contrary, there W'as inCrease in th1s oharaot.er wit.b

inoreus1ng levels ot potassium only upto the 1n.ter­

mediaJ~a levol of 25 kg 1C2O/ha when nJ.'trOgtm W88

supplied upto ;0 kg/ha. When nit.rogen application vas

enha.noed t,o 60 kg/ha. there vas s 19n.1floant 1nOreaae

in L.A.I. upto 1ih.a h1gbeat level of 50 kg ~O/ha.

A perusal ot t.ile data lndjoats13 that the

1nteraotlon effeots between phosphorus and potasstwa

ware not steady and ooll81a-.nt. durins the two stases

of 0 baervatlon (Tables 29. :50) •

a) !!2Ja 8£1"80YI- Dat,a of ~ ma1ft erreet.s on

1ih.e net ass1mJ.latlon rate are given 1D Table 24 aft4

Fig. 5 and analysis of var18JlOe 18 presented in

AppendiX IV.



1.0'1
1.496
1.840

1."0 0.915 0.868
1.557 1.313 1.&17
1.670 1.71' 2.138
1.512 1.314 1.5.'

0.021
0.098

o
30
60

t,.an

CD (0.05)

Table - 26
~tteot, ot nit.rogen and pbosphorue lntera.o\lon
on t.he leat a.rG(1 index att.er 60 days of sov1ng

Levels ot .Leftls ot Pt>5 Kg,'ha. Me&Jl
~ Y~a. 0 25 50

0.227
0.482
0.664

0.267
0.4';.10

0.830
0.529

0.212 0.202
0.458 0.496
0.590 0.572
0.420 0.423

0.010
0.0'7

o
30
60

Table - 25
Effeot, of 111 t.l'ogen and pbospborua 1rlt.eract,lon
on the lea! area 1ndex aft.er '.50 da3~ ot BOwing

Leftla of
J( l8/ha.

• '1

Cu (0.05)

MuM

Table - 27
Elteot, ot Il1lropn end pot,aaalua lnt.eraot,loa
on 'be 1e~ aNa tndax arter JO d~t.7. ot sowing

Table - 28
Etfeot ot n1 troge,n t:Uld potaaslW1l int.eraot.loa
on 1Jle leaf area indez &r\er 60 day. of sow1n.g

Lewls of Levels of '1''20 Kg/ha
Me8ll

Levels ot Levels of ~O Ig/ba MeanN ls/ha. 0 25 50 N Kg,'ba. 0 25 50

0 0.223 0.212 0.245 0.227 0 0.955 1.218 0.920 1.031

30 0.463 O.5}8 0.443 0.482 30 1.422 1.&22 1.443 1.496
60 0.830 0.55' 0.608 0.664 60 1.71' 1.357 ~? 392 1.840

Mean o.~)06 0.434 0.4'2 Kaan 1.'<9' 1.399 1.585
o,ci.M • 0.010 ..)~M • 0.027 ~- -
OJ) (0.05) 0.0'7 0.0 (0.05) 0.098 ce



table - 29
.&tfeo\ ot phoapboraa and pot.a98iwa 1n:t-eraot.loft
011 \be leaf area index &.ft.,. }O dar_ of sowing-

'r'abla - 30
Effeot. ot phosphorus ;,mpot.aaaium inter·q\loll
on the lent area index aftJar 60 dQYS of 8Ov1q

__.._ '._',J' '_'~""""'._.. •

---------------"._.._- --_.---- ._--
Leyela ot LeYels ot ~O &'g/ha. MeanP20, Kg/ha 0 25 50

0 0.425 0.415 0.420 0.420
25 0.492 0.395 0.38' 0.,.12'
50 0.000 0.493 0.49' 0.529

Mean 0.506 0.434 O.<i.};!
;)~,t + 0.010-
0"; (0.05) 0.0'1

o
25
50

t1aan
Jt,;jM +-
OD (0.05)

1.215 1.532 1.1)0
1.122 1.277 1.54'
1.75' 1.;as 1.482
1.303 1.399 1.585

0.021
0.098

1.512
1.314
1.541

Table - 31
Bt!"' or n1t.ro &en and pn08 pborus !nt.erao\lon
on 'the net assimIlation rate.

'liable - '2
Effeot. of nitrogen and po\asslwa 1rlter~iOtloll

on the net. assIlDlla'Uon rate.

10.0:::,1

11.91'
11.,47

10.292 10.638 9.330
12.472 10.787 12.480
10.76, 12.620 10.650
11.176 11.351 10.820

0.260
0.954

o
30
60

Mean

Levels of
11 Kg!ha.

-----_.----,; '" .--_.,.

10.087

11.913
11.}47

9.593 10.692 9.975
13.762 12.0&8 9.908
14.292 11.842 7.908
12.549 11.534 9.264

0.260

0.954

o
;0

60
Mean
Si.:Ji +-

Leyels ot
H Kg/ha•..
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Table - "
6fteot ot pbo8pborwa a4 pot.as.1wa interaot.loll 011 'be
net. a11a1a1la\1on rate •.

o 14.625 10.021 12.995
25 9.642 14.228 10.7:52
50 9.260 9.800 8.7'"

Mean 11.176 11.351 10.820
J~M ~ 0.260
O~ (0.05) 0.954

12.549
11.534
9.264

Table - 34
Etfeot. ot nl\rogell and phosphorus interaet.lon 011 the
dry ma\'\.8r prodllOtlon (K8!na) alter 30 days ot sowing

Levels ot
n Kg/na-

3 ...H.-
aD (0.05)
• *

265.433 260.2" 345.68'
521.58' 675.917 719.117
598.750 669.78' 843.08'
461.922 535.'11 635.961

9.289
'3.369

290.450
638.872
703.872

Table - "
btteott of Il1t.roi811 and pboepborua 1n~aot.ioll on the
dry matt.er product.ion (Kg/ba) atter 90 4a18 ot 8Ow1a&•

.Levels ot
!f Kg/ha

I.

o
30
60

Mean
a.lS)! ..-
OD (0.05)

387'.450 3214.050 "95.067
50ab.4', 5212.961 5540.117
4820.961 5601.'" 5067.900
4593.611 4676.122 4661.694

148.486
5".401

3494.189
5279.839
516'.406
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Table - "
1£tt80t ot nl~rogen 844 potraaalua 1Il\er,~1,lon 011 the dr1
mat-t.ar prodwU.lon Kg/ba) aner 30 day. ot SIOw1Jlg.
~" .................
Le'Yela ot L~;"ls ot ~O Kg/ha.
~!. ~ 0 2~ 50

o }27.a67 226.28; "7.900
)0 580.217 86,.,67 672.8"
bO 753.50' 641.967 716.061

Mean 55'.922 510.606 568.9"
J~ ~ 9.289

'3.369

290.450
6:sa.872
70'.872

_________________-C'.__ '"' ...... "'__._

Table - "
Efteot of ni1oro6"On ~ ~btSSiuM, 1n.t.eraot,lon on the drl
_'ter produo101on (Xg/h&) att.a.r 60 days of sowing_
Lavala of . lAvale ot LO~ .
N !'i4a 0 2' 4! 22 Me8l1

o 2420.'8' 2508.011 2532.8" 2487.018
)0 41'9.811 4107.4" 4009.867 4285.706
60 4037.061 4174.050 5278.400 4496.506

Mesa '5'2.422 ~96.510 '940.367
J~ !. 176.'364
CD (0.05) 6".541

Table • ~
Itteo\ of nltropn and potaa.lll1l lnt.8reotlon on t.be dry
.'tar prodl.1ot,lon (Kg/ha) afwr 90 days of sowing.
Lnoels of
!! l&'.Aa

o
30
60

Hean

OD (0.05)
I

Leftls of ~O 19/ba
Q • i2 50

"45.050 3671.000 3660.517
5086.4" 4882.1" 5870.350
6049.361 4382.700 5058.150

4160.283 4"4.144 486'.006
148.486
5:;'.401

• r p=rt

3494.189
5279.0'9
51&3.406
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Table -.39
ri:ffeot of phosphorus aa4 potas81WS'l lnwraot,lon on 't.bG
dr:l matt.er produot,lon (iCg/ha) aft.er '0 d.ays of sov1ng.

Le""l.a" of '.Levels of ~O Kg/ha ~~
P20S Kg/ha 0 25 50

o
25
50

Mean
,) i:.J>1 •-
01> (O.O~))..

459.86 388.863
595.667 504.067
605.43} 638.867
553.6;6 510.606

9.289
33.~9

5'7.017
506.200
663.58'
568.93'

461.922
535.'11
6'55.961

Table - 40
~1"feot of phoaphor'J.S and potasai_ inter30t.lon on the dr1
ma1;ter pr.oduct1on atwr 60 daIS ot sowing.
Levels ot
P205 Kg/ba

o
25
50

lAftla of ~O Kg/ha
o 25 50

'535;.400 3296.'00 4616.667
3095.700 4"1.461 '79'.950
4148.167 3761.7" 3410.48;
3532.422 3796.510 3940.367

176.364
6.,'.547

'755.456
3740.372
3773.461

Table - 41
Efteot. of ph.o8P10rWJ anA pot.asslwn 1rl1.eraot.lon on t.he dr1
matLer produot.loll after 90 078 of sowing.
Level. ot Lavale ot 1:2 0 ~
p 205 Kg/ha 0 25 50 Mean

I

o
25
50

Mean

OD (0.05)

4858.033 3972.217 4950.600
4114.18; 4513.433 5400.150
5308.6'3 ~~56.78' 42'7.667
4760.28' 4314.144 486'.006

14~J.4e6

53'.401

459'.617
4676.122
4667.694
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I'he 11'1 level ot niu-ogan recorded signl£loan:t.l1

higher net. assimIlat10n rat.e tJlaJ'l '2 and "0. 1'be

oontrol level vas interior to "1 and N2 • In the oase

o t pnoSphoru.s levels, oon.trol was foun.d to be

3ignltloantl1 au.per1or to o\b.er levels. Phosphor'as

at, 132 level recorded the 10-..t value. The dlfterenoee

beiveen the pot.aaslu.m levels were not, slgn.lfloant..

b) Interaot.l0A .ttUlIa- Among the nl'ttrogon

and phOsphorus oombinaf.lona. "2'0 reoorded highest

value ot N. ;"'''. and 1t was on par with 1t1Po..chese

oomblnaiIotl8 were slpltloanUl su.perlor to tlll other

oomb1nailons. 'l'he rtzP2 oollblJla\lon reoorded lowest.

value Cfable 31).

To aummarlse tbe 1Jlteraotion effects. when

nitrogen vas not applied, net, aaa1ml1atiDn ratA

inoreased upto t.he int8.rat41a:t4 la'\'8l ot phosphorus •

.md when nItrogen vas app1Ied both ai 30 kg and 60 kg

?t/ba. net, &sfJIJD1lat,1on rate deoreased wi t.h 1nCrsa.a1n.g

u.pto tb.e highest level ot nI\rOgeft. a.t Po level of

pbosphOrWi. vlhen phosphortlG was applied at, 25 kg

p205/ha. !noNaGe in tf .A.H.. '.... notI0.A upto the

intermediate level ot nitrogell, "1'Oas whoa phosphorwa
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was applied a\ 50 kg p2o,/na If.A .H. was t'oW1d to

decrease with 1noreaa1ng levels ot a1'trogen.

AlIOag \be ni\rogen and potassium oomb1rlat.l0.

ri2~ reGorded higbe.\ 'fIT.A.R. andj1t. waa at par '.;1th

~1~ and 'f1~. :~ oomb1natlon ~o~reoorded the lowst

value. There 1if:\8 no slgnlfioant dlfterenoe between

other oombinat,iona (Table 32).

The nitrogen and potaas1u.m lnteraotlon can be

.:Jwumarlsad as followa. When nlt.rogan waG not applied

and also when applied at, 60 q N/bat inorease 1ll .'%.1'1. .a.

was not.ioed upto t.be lntenle41at.e lavel ot po\Bsslu.m.

When nitrrogen was applied at JO kg N/ha,/applloatloa

of pot.assiu.m \1Pt.o t..b8 1Jlt.ermad1a.te lavel deoreaasd

the N.f\ ."'•• bu.t, 1noreaae4 '*'-1l potassIum. applitHltloa

vaa raised to 50 kg ~O/bA. When PO~SlWl1 was at f<b

and ~ levels • there vas lncrease 11\ ?If. A. ~i. olll1 upto

the intermedlfJ.te level ot I11trogan. A steady 1Mreae8

1n ".1\ .;;{. wan noticed at Ita level otpotasalwa.

Among t.ha pnoapnorwJ and potaS131u.m oollb1natlona

PoKo and P1ltw reoorded higher values. 'they wre a:' par

wlth each 0 tbe:r and s ~ltloant,1y superior to 0 tber

ooab1nat,lons. rhO ?2.K2 ooablnatlon reoorded tbe lows'

value ('fable .,,).
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1'he trend ot 1rl-terao\lon 'Jas as follow••

vi1thO\1t added phosphOrull and po'taoslwr" the no.A • .;.

-..as Jrm,xlrawn and t.h1a was followed by P1 r; .·{nen

phosphorus was applied both at 25 Ltg 1'205 3."ld 50 kG

p205/ha itloreaa8 1n N. A.H. was not.iced llptc t.1S

interwdlilte leval of po~'1.aalwn (2~) k.§~'l/h.a).90tb

in the Qontrol and at 50 kg K20/ha. no reoorded the

max.tDaun 'f. ;,.H - and turthel' addl1ilon ot p.b.o:Jptwrua

raduoed the value. At 25 kg ~O/ha.. luQreas3 11\

If.A.iL. was notioed upto 25 kg P205!ha only_

a) .!1!&D etfeot,1 - Regarding the etteot ot

nitrogen levels on 'the 4r7 aat.t,er produotloft, 1\ vas

found t.hat "11 and 32 levels Ng1~)t,ered hlgber values

thP.a !lo. i1he 1f2 lewl .ove4 algr11tloant dl:f'tuQftOe

as oompared t.o 1f1 onl7 at. the first, stage. On <we

2nd and '1'4 mntb stages. N1 and Tf2 were at par wl t.b

eooh other (Table 24, Appendix VIII). In the oase of

pboaphorus levels. slgnltloant difference was notload

only at the 30th day artar QOwlng. Inoreaa1ng levels

ot l)ho;~phorUiJ Noordod 81gnlt1oant lrlorea.se in 1i.he

dry matter production at t.h18 .~. Potaaslwa levels

showed sl6111tioant. dltfereJloe onl;y at Ule '}01b and
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90t,h 49.Ys ot oow1..ng. At both. stagerJ, ~ artd K
O

reoorde4

higher values thaD K., and these two were at par w1tb

each 0 th.er •

OVdr tho st,ages. t,nere wa3 a steady lnoreaae 11'1

dry matter produ.atlon with advancing age upt.o the last,

stage of observation.

b) !9terao~.loA .tfIGHa-Nivogen and phoapboNa

interaotlon was slgnlfloant, at, JOt.h alld 90\11 daSS attar

s>w1ng. After '30 days, It'2P2 recorded maxl.... dry mat.t.er

produotlon wbereas at. 90th day, max1alm dry mat-wI'

productioll was reoorded \>1 "2P1. At bot,h 8~3, N'oP1

reoarded the lowest value (Tables 34, 35).

Atter 30 dg.Y9. AIIOng the nitrogen. aI1d potasslU1l

combinations, "2K.a reo~d8d the h1gbest value. The

data are presented in the Table '36. At 60'U:1 day.

the r12~ oolUblnatlon g8ft the highest dry mat.ter

prodllotlon (Table 37). &1t, at. 90th dB, ~12~reoorded

the hl€P9at value and 1t. vaa at. pw:."\i;fl th 111~('.rable }8#:

~I.\d illt.el',~t.lon bet-wen phosphorus and pate-aal_

was alao 81gn.l!loa..~t at au tbe sta.pe. 'rna maximum

vall.lea ot dry ma.ttar produot-lon were reoorded 01 P2K2'
Po~ and P1~ oomb1n.atloae at. 3O'Ul, &0\11 and 90th days
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efwr 8OW11'lg (Tablea 39, 40, 41). At90t.b da1 there

was DO e1gnlt1Oant dltter.noe between other oomb1nattlou.

lb. etfeots of n1wogen, phosphorus andpotasalU1l

levels on the dry matl,ar prodact,lon oan be oWllPBl'iaea

as 1'0110 1;10. 'fhera waJ, 1n general t 1n.orease in dry

mat,ter produ.ot.lon wltJl inoreasing 10Yel:) ot nitrrogen.

at,ati8tloally !3ignifloen\ il\Ore888 only upto the

int.enedla1Je level of ;0 q rf/ha. A similar increase

with 1Mrea91ng levels of phoap.Qorws was also noUeed.

Sat tbls effeot was 81(p11tloant, only at the firat st1$lg8

of observation. In the oa.ee or potassium, the response

The interaotion bet,wean nitrogen and phosphorus

ws algnltioa.nt at first anajJ.ae\ su.ps ot obaer9'iU.1on

and t.be general t-rulld waa \hat ot a posit1'" 1n.ter".lO\lon

between t.he two nutrients. It18 interaction between

nitrogen c4'1d potaBsIWtlt t.bougb. was signifioant, at all

t.he three stages of o'bsenatloD.. the remtlts were not

oonaistent. HO~levar, the trend was tovards po81tift

Interaotlon. tllOuz~'h 1t. WQS generalla- 81gn1f'lea:lt onl,

upt,o the inU:r=,;;;,u1aw level of bot.h nitrogen and

potas81u.m.. A. sll'l11a.r trend WWJ no Uaed 1n the oas. of
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pbOlJpUOrl18 and pot.aealwa iftt.eraot.lon also. .~vel'\=tJ1OUib

r..niiS int,fllr::i4t.1on vas ot a poelt.!.,. ~ftd. alit:,nltlon..~

W:,l.;) not-load onl1 uptao lbe 1nteMDed1a.~ levule.

a) MaiD. ,t'taoH'- AaotlB \be nitrogen levels, ~1

leftl wok minimum days to flower (28. '3) and thera waa

no sign1fioant dlft'erenoe lJetween N1 and ~12 levela

('fable 42 andl\ppendlx V). At the '!\fo leval, t.hare i:.'!\S

slgaltloant del').::, in flowering. I t may be not.ed tlA.a't

though the differenoes vere et.at,1atloally al~ii£:1.n\,

'W1O aot.l.lnl differenoe in the mean number {) r d';'Si:'; V~)~!l

tor' nOW8I'!ng 1(; only lese than '3 dEl"'. Intbe "ooa of

pbospnOr'.1B, tbere was slsnl.tloantly- eerl1er n.o'derlnr:

at P2 level (/29.4). There vas no significant, d.11'flilr.;;noe

between Po a.nd P1 • 'Po taaslum appllcst.lon w:'-\f5 found to

delsly t.he flo\IF4rlnc algnlflo~Vltly rmd there was 110

signifioant d1tterent)e betwen ~ and K1 •

b) Interaot.J/.?n ett!9tIU- ,\WJ1\g the nitrogen

a.."ld phosphorus oom.b1nat.1one K?2' N, J1 and ~i1 P2 "oord.4

earlier !'lD';,rel'ing and t.be3' were at par with eMb. other.
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In,ble - 42
~troot of levels of III troaen. ~spllOru.a and potasalum
on ·t.he date 0 t tloverillg ot :>O',$~ of the plant.s, total
m1mber 0 f nowere per plant.. to tal llW!llber ()f tru.i\8 per
pl'),rrt ,peroentap 0 t !rutt set, ond length 0 t £rut\5.

_.....""."._--~---------------------------

Da.ys taken Nwaber 'fwabor;f, of
tor 50'f of ot fruit
fiowering flowersl tru1\8/ S8\

plWl\ plaDt,

Lengtb of
frult.a

<OIl>

Le.ela of N Kg/ha

o 32.'"
30 28.3"
60 29.500

'}" \es\ S ig.

C.u (0.05)

13."11 11.222 67.101 14.00'
18.'21 15.173 67.25' 15.728
20.167 lb.5}2 64.465 16.411

S1g. ~)lg. ~}ig. sig.
0.253 0.130 0.761 0.087
0.742 O.3H2 2.232 0.254

l"ewla of P205 ldha.
o '51.111

25 '0.'"
50 29.444

'p' "3\
.Jb~1 ..-
CD (0.05)

.Ltevela of ~O

o
25
50

'1'" \est
..ic"H •-
aD (0.05)

")1g.

0.294
0.862

'i.g/ha

29.000
}O.722
31.167
,~1g•

0.294
0.862

16.848 '3.778 64.461 15.500
17.22' 1,.144 66.217 15.800
17.727 14.003 60.142 15.122
lf~ Jig. ,;lg. 'N. -: -"

0.25' 0.130 0.761 0.087
:- 0.'82 2.2'2 -

17.047 14.036 b6.796 15.122
16.824 1'.74' 64.981 15.6&1
17.927 15.148 67.0'36 16.2"
S1c. Sl.~. N'J ,.jig.

0.25' 0.1;0 0.761 0.087
0.142 0.302 - 0.254
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Tb\'3 oomlJtlna.tlons NoP, _4 1
0

1'0 _re at par with eaoh

other and showed .-x.1RI8 4ela, 1J'l flowering ('rable 4').

In the oase of nitrogen and potaaalW1ll oOIDD1na1.1oas

"2K'o showed signtfioantly ea.rllar flovarin.g (28.3 day.>

and 11. \!Pl. at pIll' '~11rb 1108' ot the ooablllatlons. The

No~ oomb1l\atlon reoordad t.he maxla. ftWIber 0'1 days

for flowring ('54.7 days) (Table 44). The phoaphor:te

and potas::l1u.m oombinat,lon,(P2~) reoorde4 m1.rlJ.mwI day.

(;2c.1.2) and PoK1 reoorded maxJ.aa dayato flowering

(34.2) (Table 45).

phosphoru.,,, led to earl~" flowering r~nd appllcntlon of

effeats were ait:nlfioant only upto the Interntedicte

level of t.ht~ rfwpeatlve nutrient;;;). Ih~ In:.erf;ot1on of

01trogen nnd phoap!v>rlls ~:.s flign!tleMt and the trend

in e,"8neral. was positive \bOtlgb It vas a 1€11lfiean,

llP~ t.he 1rlterltedlat,e levels ot 1111,ro.n and phospheNe

only. 'rhere 'WaB a slgnlt10ant L",ternotlon between

nltrogan and potas ':llua t:U.80 _ When n1tro gdn W,JJ not

applied, there was algn.1tlo911t 4818.1 1ft. nowr1nealld

thIs etfect va. notioed u.pt.o Ule highest level of

pot.asalwa. This etteot of poU881_ ool1ld bearresMtl



TaiJle - 43

.stleo'" ot n1t.ro~-an end phoapborua interaction
on tba t.lme tU:en tor ~)ot':, n.o~Jar1116 (days).
Wftla ot L..:ftis of ?2<05-'i':.gjbi1-- ------
I if.tVb.!. 0 2~. :20 Mean

o 32.167 }3.0c0 }l.a" 32.333

30 30.'"'' 2U.000 2(,~.)"" 23."'"
60 }O.a'3 30.000 27.667 29.500

Mean "'.111 ~.," 29.77Y
S~M ~ 0.416
OD (0.05) 1.49'

c.table - 44

,:;ffect ot ni1t.rogen OJ'ld ptJ.t.aaalua inter80t1Dn
on the t.ime tfueen for ~)O· flowering "(da,ya ) ..
I;~velB 'of" Levels-~oi ~O'- Kg/ha- Mean ..
H w,.'4.'tL-_, Q _. 22. ..22.. _ '. *_

o JO.";; 32.000 '4.667 "2.'"
.,0 d8."" 29.500 29."" 29.055
60 dB.3" }O.667 29.500 29.500

Hean 2u.999 :~.722 31.167
~)~~1 .!. 0.416

.;D (0.J5) 1 .49'--_.--_._.----

1nteract.lon
Table - 45

Efteot, ot phoapb.orWl and pot.aealwa 1nt.Uao\lo11
on. \be ,. tu.. tor 50~ flowering {4ap}.

Levels 0 t Lewls ot ~O Kg;ha Meaa
P20S Kg/ha 0 25 50

Ta.ble - 46
Etteot. ot n1trog'eft and phospborwl
on \bO .QWIber of tlowra/plan'.
~ve1a of Lewla o£'~05 "Kg/ha
~ Kg/ha 0 25 ~ 50 Mean

0 28.667 34.167 30.500 31.111 0 14.18 12.69 13.06
25 ~O.167 26.8', 32.000 ·,0.333 30 16.28 1(;).68 22.00
50 26.167 29.1&7 "'.000 29.445 60 20.08 22.30 18.1'

Mean 29.000 30.122 31.167 Mean 16.85 17.2 :; 1'1.13
;;,~M + 0.416 .,. ·tf + 0.'58i:l.t:.! •- -
aD (0.05) 1.49' OJ) (0.05) 1.284

1'3. '.51
18.32

20.17



Table - 47
i.:tteot. of 111t.rogen &Il4 ,0....1\&11 1ftteraotlon on \he
number 0 f novareJplaa\.

Le"~ls··ot .. Ui"iela of.~O KtiibA ......~- Mean
N' Kila!_._..__Jt _ 2~ 50, _
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o
'0
60

Mean
J~t1 •-

12.09 ".9'
15.91 16.06
2,.16 16.48

17.05 16.62
0.350
1.284

... . ...

".92
21.00
18.86

17.9'

1;."
1d.32
20.17

Table - 48
Err_ott of ph').pl~rus and pot.&&slu.m
nWllber 0 r tloveraJplant..
i.ne"i. ot _·-:x.-vc-....1-8-0-t~~-.~O-&:g/h....~·-a--~--~I.-·l&-an-.---

P20, Kg/ha 0 2; 50

0 15.9' 15.75 18.87

25 17.52 17.72 16.4'
50 17.70 17.00 18.49

Mean 17 0'; 16.82 17.9.,• .,T

,JJ:.iH • 0.'58-
\~j) (0.05) 1.284

16.8S

17.2'
17.7'

11.22

15.11
16.5.,

...

'1'ablo - 49
1:itteo\ ot n1\rogen and pbo$pb.O:ru.a lftterMt.lon Oft \be
number ot frult.eJplwtt.
Levela ot Lewls ot P205 K~.
q K;Yha. 0 25 ')0
.. ~-,-~-<-,----

o 11.54 10.60 11.48
)0 13.61 16.99 14.92
60 16.14 16.85 15.61

Mean 1",.78 15.14 14.00
86M ~ 0.184

aD (0.05) 0.662
,
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table - 50
Eft.ot. of n1t.rop" .. pot.ae81w1 la:teraot.ion oath.
number ot tru.lto. per pl.'.

o
30
00

Mean

;)jj (0.05)

10.32 10.54

12.9' 15.1'
18.86 14.96
14.04 13.14

0.184
0.&62

12.81

16.86
15.78
15.14

11.22
15.17
16.53

-----------------_....._----
Iable - 51

SliGO t. of !'l1t.J'"Ofj."en altd pboapbol"Wl !Aterg.c,ion Oft t.118
peroentage ot &\lit set.
:e~.~ ot'" . LOGV,;jlS o~~c.TI~"2-0~5~1'g/h~50~8--. ---·--Me-.-411---
11 1:,-t"" u.& c.. J___1_..... _...__"-..__. . ._._.. _._.. ._. _

o
;0

60
HeM
..h.,H .!.

\}o.i (0.05)

61.1' 68.61
60.06 69.00
64.19 60.99
64.46 66.22

1.016
3.f!7 -

71.51
64.10
68.21
68.14

61.10
67.25
64.47

'Table - 52

~treot 0 r phosp.horus and potaaahAJi 1atere.ot1oll on \he
peroeru.age or tru1, aet..

o 69.66 63.19 61."
25 66.32 6'.81 6s.52
SO 65.40 &1.96 11.06

l1ea'l 06.80 \)4.99 &7.04
3~M.!. 1.016

- .. -

64.46
66.22
Ga.14
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vhea nitrogen. va. appl184 both at 30 kg and 60 kg

N/ha. the t.rend ot phosphorus and potasalUll

int.er!:&O t.lon also indioated a oonsplouoWl delay in

flowering Wb<3ll potasalua vaa applied l.lpto t.be

1nt.era.;dlate level ot 25 kg ~O/ha. A8 in t,be oa.

ot nitrogen. \his wend could be arrested by the

appllOat,loD of phosphorus. However, when potae8l_

was added at the highest. 18vel, there was turf-her

delay in flowering ('51 day.) ••en When phosphorus was

applied.

a) Ma1n 8t.f'~C!.!!.- NiU'Ot,.81l and potaaaiwn

applioatlon showed alenltioant, effeot on fiover

produotion, ~areaa phosphorus applioation had no

sli9'11tloont, etteot (Table 42 and Appendix V).

Flower produotloa was e1pltlcumt.ly 1noreaaea

w1t.h 1noreaa1ng lnela ot nlU-Ogea. In t4e oue of

l)()'f,asslum K1 produ.oed m.s.al_. IlUJIDer ot nO\iera (29)

and was at par with~. The ~ 18Yal showed 81p1floan'

difterenoe 9.Q oomparad to XO aIld ~.
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ot nlt.ro{;,'8D ancl phoap.borue. N2P, and .,'2 were at par

wi t.h .soh ot.ber :;;U1d 81ga1tloant11 eu.perlor to the other

oombina<tlons. The ooablnat.1olUl of P1 and P2 wl1lJ.\ No

reoorded m1l'llmum nwaber of flowers (14.2 and 12.7

respeotivel,) (Table 46). AlOng 'the oom.binations or
nitrogun and pof,aaaiua N'2Ko was s1gnifioantly superior

to all other oombina\lona (2'.2) ana. NoKo reo·orded tb.e

lowest 'Yalae (12. 1) (Table 47). 0 t the pho sphoru.$ and

potassium oom.b1nat.1ona. Po~ reoorded maximwn value

(18.9) and It was stQtlstloally at par wl\b P2~

and?1K1 • Lowr values were recorded by··)0 ~. Po ({o '

P1K~ andP2Ko (Table 48).

To summarise t...'l8 JAte!"aotlon etteot.s, w.ben

nl trob"Un was not applied, 1nteJtmdlc"t.e level ot

p.h.ospllorl:"} reduoed the nover ;Jrodu.o\lon. bu.t. lnoresae4

wit.h .t,ne hlgb.est le'Yiil. B.•garding the po tasslWD

applioation !lover j,ll'oduot.lon vas 1ncreased upt.o tJw

intermediate level. Wilen al trog;.;n W9.e added at :so kg

if/ha tnoreas1ng a'Yels of bot.b phosphorus and potas8J.um

inoreased tbe flower prod..t.lon. ~lth the h1gbeat. level

of llitro•..;ent !noreass 1n !lowr prod ..1Otlon was aot1084

upw t.he int8rmedla..... level of pboephorua, whereas

potaaalwa applloation redu.oe4 \be flower produ.ot.lon.
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All levele of phosphorus and po~slum showed

dlgnltloant 1Mrease ill thla Oharaof,er wi th inoreas!ng

leyels ot nl t.rob"UIl, except. 1n the case ot phOGphOrWl

at, 50 kg P205!ha, vhere 1J'loreaae was notioed ollly upto

th.e J,ntermedlate level ot aitrogen. In t.h8 O8.8e of

phoaphorwl and potlilealWi lnteraotloft, wl'Lb both t.be

oont.rol and the highest levels ot phoaphoru3,

1ntartnediat.e leval of po"aium Moreased the value

and then inoreased wi ttl 't.be bighest lev-al. '~ltb the

intermediate level or phosphorus, inorease was notioed

apto t.he intermediate level ot potaeslum..Jhen

potassium V'.l.8 not added, tlowr produotlon increased

wi tJl Inors''.s!ng levels ot pboaphorua and 1IIbf.Ul add"

fl,,. 25 kg ~O/baf morena. vae notlaed upt.o the

intermediate level ot pho8}MrwJ, whereas the "alue

W11.8retluoed with the 1nte~dlat,e leval of phosphOrwJ

and then !noNa_a wl\h hlper level When pot.asslwa

1"V81 was a.t. 50 kg ~o/ha.

a) t:!r~!R etfe<!H.l- I'ruits per plant, inoreased

signi!'loantly with inoraaslllg levels 0 t nlt.ro gan

(lable 42 and /\pPfmdlx V). But. 1ft the Oflse ()f

phoSphONf3. P2 and P, reoorde4 h1gher number ot tru1t.s
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'than Po but 1ibeae two lewl. ware at, par wi\h 8Mb.

otbe1". In tb.e 0_ ot pota.asl\11lf ~ reoorded lover

val.u.e artd vasa.t par with Ko • The level, ~ waa

sign1tloant.11 superior to " an.4 K,.

0) In'i!r,aGt.\99 e,[eolla· AlIOftg the oomltlnatloft8

of nitrogen and phoepboJtl..l8. "2P, reoarded max1BDl tru.1t.8

per plant and 'oP1 reo0r4ed tJ1e lovee' _an ...a.lue (Table 49).

The treat.ment oomb1natloa, "2Kb was signifioantl,. superior

to all o'tber \'1Omblnat,ions ot nitrogen and pot.a.ssiu.m 'aDd

!lo~ reoorded the m1J11mwa valu.e (Table 50).

An overall evaluation ot the t.rend of irlteraotloft

will indioate that, vhen altrogen was not. added, truJ..,

produ.otloll decreaaed v1th the intermediate left1 ot

phosphorus, then inorease4 w1t.b. the btpest level.

\.Jltb the intermediate 1..,.1 ot 1l1Vot,,.n, fruit. prod.'lo11

inorea3sd upio 1rhe intermediate ln81 ot phoepb.orwl, ana

upto the higheat. level ot potass1wa. When n1\rogea

applioation wa9 raised to 60 kg If/ha. tne interue41ate

level ot pbosphorwt "001'4.4 \be hlghes't value but the'

ot potassium red\lOe4 the 'Yalue. Il'lOJ'easing level'J ot

nitrogen 1Iloreaeed 'U1e ~lt pro&latlon a.t 1tbe oontrol

level of both pbo8phorws and pot.a8s1wa. but the1r

lntermedlat,e levels !noN.sed t.b.e value apt,o tbe
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In:iermed1at,e 1....1 of Ai\1'08811. Wl1i1 the higbee",

left1 of phoephON.8. tN1t produot.loa lnoraaae4 vl\h

the inol"8u1rlg lewl;] of Ilitrogen. IN.t in t,he Que ot

potassium, 1t was only llPto \h.e intermediate level.

a) ~n efi'!!\•• - Inorea.s1ftg levelo ot

app11oatloll of nltroBllJ'1 waa4 w redu.oe tne pero81l-"

ot tru.it set ~md n" gave 81ga1tJoantly lower values as
<.

oompared to ~o f:i.l\4 "1 wb.1Ob were at. par with each other

(TElble 42 and Appendix V). se,ting peroentage 1ner8aae4

wi t.h inoreas1ng le~..ls ot phoapnorua bu.t Po and 1'1 were

at par wl t.h eacb other. There vasa no 31;6t1itloant

ditterenoe between potassium levels.

b) l!)tfJrytion 1((.qU. - Among the treatEn\

oombinatlofte ot nlt.rogen an.4 pbosp.lotoras "01'2 reoorded

the hlghestperoent.ap ot trul\ 8et (71.5) and N'2P1

reoorded the lowest -.alu.e (61) (Table 51). Be\wee.

piloaptloru.a and potUG1_ t.he oollblnat.lon, P2~ gan

the highest peroentage of fruit. set (71.1) and it waa

.,atlstlonJ.ly at par wltb Po1\,. P1~ W14 P211.The

loweet value was reoorded b, Po~ (81.5) (Table 52).

The trea;t.mGDt. efteo'" _, be au.mmarlaed a8 toJ.lova.
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The peroentage ot f'l'ul\ Ht. va. found to decreaeo

wi t.h h.lgtlar levels ot l'l1t.ropn, Wbsreae Inoraaaln.g

leve13 or ph09pl10rwJ 1noruaaed the tr'U1t. s~t,. In

both tb.e oasaa, 1ib8 oontrol and the lnt.erl.nedla\e

lovele were sf,at.iat.loal17 at. par with ;JQQh ot,b.es".

notaaa1um l~vels abowed no slgnltloant. dlfterenoe.

\mong the two-tr:LOtor oomb1nat,lona, only

nitrogen x phoephorus 8ft4 phosphorus x potassium

interactions wore Sl'0:JllflOant. When nl t.rogea was not

applied, peroentage ot tru1t 8et 11'lOreaeed \rll'tb

inoreasing levels ot phosphorus. At 30 kg ~/hat the

inorease was noticed upio the 1n.t,ermedlate level of

phosphoNa. But wh0nUte dose ot nltroi;an \'L~U r' lsed

t.o 60 kg ~/ha. the 1nt,erlledlat,e l~v~l ot ph()sf,twrus

deoreased the v(\euu.e and t.b.en 1n.oreaead w1th. the hiE.41est

lave1. ,~ith no added pbos pboru.a, intermediate level

of nitration reduced the value, but, 1t inoreafJed ~Jlth

t.ne blgUest level. Rega,rdlng the potassium levela,

the value deoreased with 1lloreaslng levels. ~a.n

phosp.Ooru.8 lwel was J.noreaeed to 25 It,g P2o,/na. the

tN.1t. set. was lnoreaaed upto t,be bltArmedi:.1te lewl

o t ni trogent but t,hrl t of pot,aa81_ reduoed the va.lu.e

and turtner addition tended to lnoreaaa ~e frait set.
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\41t.b the highest, 18ft1 of phosphorus 1he lnt.erme41a\e

level ot nitrogen 4eoreaeed t.b8 value, but 1Doreaaa4

wi th \be hi~st. 18"1. ReFd1ftg the po'tP...salwn 18.1s,

a steady 1nOreaae was not-ioed u.pto tbe highest leftl.

then pot.aseiwo waD not. applied. t.be fruit. set va.s

reduoed \~1t.h 1ftorea.sl!'lg phosphOru.a levels wnerens with

ot.har levali:$ of pota.aalwn. t.btl V"11:.l8 \las inoreased wl1,b

Inoreas blg levelt~ 0 r phosphoru.s.

a) Ha!n afise\,,- Kltrogen appllo;:ltlon abo\JQd

slgn1rlo~~nt Inoref~aa in t.be f'ru.ii lOflgl.h wIth inaNasirlg

19"f'el~ ('2c1.ble 42 ':nd A.ppendix V). App11o~;t,1on ot

phoephoru.u hali no sit :nl:C1c&nt tii'feot. !n "he 03." ot

pota3sium ~l~. there wsa algnlfioant L~oreas~ 1n fruit

length at. hii91ar levela. ~ugh t.h.are was st,a\!stloal

;;,igniflo111ee betwen a.U tohe sets of t.:reatwunt8, the

trom 0.0 - 1.5 em only.

b) ~t.8r~.Uon ,tteo',n- Among the combinations

of nitrogen 8lld phospllorus "2P1 Noorded t.h.e hl3'1ea\

tru.l' length (16.5) and .0P2 reoorded the lowat _ all

value (14.4) (Table 53). Between combinations of
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Table - "
Et~.ot ot nltrropn aad pboapborue lateraotrion on \he
length of tru.lts • -

o
'0
60

Hean
SiSM.-

15.07
15.71
15.72
15.50

0.12

0.44

15.15
15.21
16.98
15.80

•

14.4'
16.17
16.53
15.12

14.80

15.7'
16.41

lable - ,4
~£feot, 0 t n1t.rogl1n ~;Vld po t.aa.1uII interl;.\(; t.ion on t.he lelll!tb
o t the tnt!ts •

,

14.88

15.14
16.~

16.77
16.35
16.2'3

16.4"

14."
15.78

16.78
15.6'

14.55
15.05
15.77
15.12

0.12

0.44

Mean
ti.t-M, +-

LeViJls otLavels 01 leo l6/11a
N KWha 0 25 -z 50- o

;0

60

\. TaQLe - 55
£tteot. or phospb,oru8 and po\...lum 1llier80t,loft Oft tAe
leng't.h 0 f tru.l-ta.
Lewl. ot --....Le-ve~1-9-o~t~-~~~O~1CIJ/ba~-----_A
p2°5 'K.g/ha 0 25 50

0 15.20 15.';" 15.91 15.50
25 15.23 15.6; 16.52 1!>.eo
50 14.93 16.02 16.22 15.7'5

Mean 15.12 .,.61 16.2'
..h:..N .. 0.12-
CD (0.05) 0.44
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nit.rogen andpotaaLilwa \be higbeet fruit, ltmgth wae

recorded by tbe o01llblnat,1oll N2K, (16.8) and It, WQ8 at

par w1th ~2K2. nw lowest value vas reoorde4 by \be

oombin'.1.t,lon N'oK1 (14.}) (Table 54). Regarding lftteraot,lon

between phosphorus and potAaaiwn the hl~er length of

tr'l1ts was given by th.e ooH1natloll8 ?1~ andP2~ aIl4

\be lowest value was reoorded '»7 P2~ (Table 55).

To su.mmar1se, in tJ:18 oases of bo t.b n1trogen and

potaseiuo level~, there was 3ignifloant inorease 1ft

trait len{;;,rth w1th higher lnela. tJlough. t,be aotu.aJ.

d1fteret13 e \J'..lS in the range .from 0.6 - 1.5 OIl. Po t.aaslwa

l~v",;ls ha.c"!. no s1gnit1ou.n't. efreot...ni.an nil.rogo.a. w.a not,

applied. tbQ fru.1t lengt1l 1tlCreuood apto ....au int.ermadiate

lavel of phoo~r~t bat. ,-.nat of pot..:.as1wa raduoed t.he

valu.e. 'tIblah 1noreaaed w1th fUrt.1'lIJr ~ddi1.1011 of potaa81a

at 50 ;(,f; "~f1/ha. \1OOn nltroe~n lev~l Vd.S rl~i.ilGd·t.o ;0 kg

l'IT/ha tbe 1nl.ermtld,1at.e lQftl ot pI.60spnorwa redu.ood 1.ii.8

lnUt length, t.bougb 11'. wae 1Jloreaaud w1tJl 50 kg P2051'ha

level. At"t:.h.e same lewel of 1l1VOgellt Inoreaa!ng leftla

ot potn.eslu.m inoreased tbe frv.l" length. IJ1 t.b the

highest level or nltrog9J'1. lIloree.ae was noi,lood llPt.o t.he

int.8rmedlate levels of bot.b pbospboru=- anti po1.a881U11.

WI tb all levels of phosphorus, lnOreaslng lev\ile of bo'h
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nl t.rogen and pota8slull JAoreased t.he !rut't lene"'th.

When po \,t1oalwa was not. applied, tho fruJ. t length

1norea.aed w1th inoreasing leveL":} of nltroF;;~n. but It

was only up'\o t.he llltermedlate level 0 f phosphorus. A

aWady 1noreaEJe was not,loe4 111\11 inoreaa1ng 1'3"18 of

bo t.h nl trogen .f~d pDospnoru.a when potassium was at tb..

tn\ermdir:ite level. 'jhen pot.asslum level W"iS rt:daed t.o

50 Y,.g K,.,~/ha. the inorease in fruit ].en,·th va..e Mtloea
"

upto tt:e intermediate loftl ot both nitroe-en rutd

a) l:l1'.!D. efre~ti!:- There was tll:."'1jf~,,~nt

di..ffet"e"'lce tY.:t'lrre·;Jn 'the leveln of nlt,rogen,phosphorus

( ... able 56 and Appemlix 11). Among the leveln of

n1U'cgc.111, !l2 !"",,;,oordeJ the highest .fruit 'Jei~t ~19.5>

and. \It\;) ;fOllowed by "fl. rhe dlftere'1Oea betweon the

l-:Jvola wrQ .)li~lf'loa,''1t. In tbe case ot phoephorws

also, P2 and P1 recorded hl~er 'VB1u.as t.h.aa Po bu.tl-',

and l'2 we"t"8 '.it pU' 1111tab esob 0 ther. In tba oas@ 0 t

pot&s31u.m, ~ reoorded the h1gbest Vt!:llue (19.4), "1
recorded the lowest (18.2) and it vas (tt, Pif\l" w-tth K

o
•
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~tf.o' of levela of n1'torogea, phoaphorua and po\8881wn on mean
weigh'. 11814 (Xg/ha>' VI "".1' peroen\aae and oon:t.ent of
oJ"Q4e prot.81Jl of fruita and the l1aI"n8\ JAdex.

Dr1 'Jrwle

tn.t.a1n'\8 Mean weJ.&b.\ Ile14 ma.t.t.er pro\e1D. Harvest.
of tN1t. (g) (Ka:/b.a) of oontent. 1n4ex

tru.J.t.. of fruita
(per- (per-
AlA') QwQ\) -

Levels of If~
0 18.028 1604.398 11.7" 1.798 0.226

'}O 18.'22 10588.478 11.616 1.7m 0.242
&0 19.540 11639.918 11.562 1.a" 0.2'9

'j" wet Slg. 31g. WJ Jig. 'f:.J

S~M + 0.094- 16'.21 0.064 0.010 0.022-
01> (0.05) 0.274 475•.,1 - 0.027 -
Leftle of '2°5 Xa/ha

0 18.128 924'.827 11.&77 1.828 0.240
25 18.790 10039.095 11.956 1.838 0.251
50 18.972 10551.441 11.278 1.148 0.210

'i' test. J1g. Sig. Sig. S1g. 1f~

;.ihM + 0.094 16'.21 0.064 O.Ole> 0.022-aD (o.Os) 0.274 475." 0.100 0.027 -
Leftls of 12° 19/ha

0 18.,06 9619.984 11.467 1.844 0.224
25 18.161 9281.89' 11.894 1.778 0.25'
50 '9.424 10874.486 11.549 1.00'5 0.229

'}<" , \eat. alg. :Jig. Sig•. Sig. ?fj

~)~M • 0.094 16'.27 0.064 0.010 0.02.2--ou (0.05) 0.274 475 •." 0.100 0.02'" -
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b) lnt.81'&OlYI ,taoH'· Of the aoab1n.at,IOJ18 ot

nlt.rogen and phosphorus, N'2P2 reoor4e4 maxl-.- we1gb\

of fruita (20) and it V&8 at. Pf1ll' \11th 1'21',. The

oombination, ",Po reoordecl the m1n.ll1l111 v:cuwt (11.6)

and i1. was at par wlt.h Wa'o and N'oP2 (Tabla 57). AIDt')Ilg

t.be nitrogen and potwtslwa ooab1nat1onH. j12K, reoorded

t.he hlgneat value (19.9) and N'o K1 rooorded the loweot

valt.l8 (17.') (Tuble 58). Among the L'1t.eraot,lona of

phosphorus and potasal_P,~ reoorded a4;nitloantly

h1.6Mr vru.t19 (20.':0 a'ld P1K., reoorded "Llas lO~;HJt. vaJ.u.e

(17.1) (Tablt;:l 59).

f'.a8 overall tre~n.mo!lt ett.ets may be st1lDJll!':lr1secl

au follow.>. In t.he case ot nitrogen and poliasalttm,

there was 1noreaeu in tru1 t "eight llPto the highest

lavel and 1n the 09088 ot pboaphol'Wt only upto the

intermediate l~vel. The 1n'teraot1onewere in {~fter'P.l

positive, thI)L16?~ the le't'ela upto whiCh th18 t'l'Snd '4!lS

not10ed vas different in \be t,1'1re4t !'lUtrient~. In the

O&se of nltro&.-aR and phosphor\lS. It \ISS upto the himest.

level.(N2P2~,1n tJ1e oaae of nl1rogen and pot~"8e!u.~.

upt.o the int.ermedlate level ot potassium and hl~"eet

lewl of n! trogen ("2 K1) and 111 tbe oase of pMl] !tloM.18



Table - 57
Efteof. of nlf.rog81l W'1d pboap.tlonuJ int.araotlOIl
on 1iha Wight, of tnu\ (g).

lable - 58
.;.;tfaot of nitrogen and pot.asalum lnteraot.loD
on tb.<J weight. of rru,lt (g).

o 17.750 18.'" 18.000
30 17.550 18.500 18.917
60 10.0S' 19.540 20.000

Hesa 10.128 18.790 18.972
~~ ~ 0.1'2
OD (0.05) 0.474

18.030

18.'320
19.530

o 17.917 17.250
30 17.8" 11.}oo
60 19.167 19.893

Mean 18.'302 1<3.128
3~M ~ 0.1'2
aD (0.05) 0.474

113.917 18.028
19.8.." 18.'22
19.52' 19.528
19.444

Tabla - 59
.&f£80\ of pboapb.orwl _4 potaaa1la In:t.eraot.loll
011 tIM w1sbt. of tnJJ.t. (g).

Table - 60
Btfect of Ill\rogen Mel ~8phol"WJ 1ft1iU'8O\loa
Oil \be .11e14 of tru1, (Kglba).

o
25
50

Milan

J~M •-

Lewla of ~O fCg/ha

o 25 50

17.';; 18.467 18.58'
lB.};, 11.12' 20.917
19.250 18.8" 18.0,3
Hl.302 lH.128 18.717

;).132
0.474

13.120

13.790
18.912

o 7478.'95 7641.975 7697.5" 7604.938
30 9145.062 10246.914 123'7'.451 10588.478
60 11108.025 12228.395 11583.334 11639.918

Mean 9243.827 100;9.095 10551.441
J6M ~ 229.012
aD (0.05) 824.074
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'XatUe - 61
gtL.at of nJ.troPJl and pDU881wa lnt.eraot,ioll on .t.he
.y18ld 0 f trw:t.e (Kg/ba)-------------------_•... --"-,---
LewLJ ot
rf Kg/hB.

o
:50
60

Haan
.-)J:J4 +-
0.1 (0.05)

Lcrte18 of ~o
o 25

725'.067 674'.827
8675.926 10151.408

13104.9'9 10944.445
9677.984 9281.89'

229.012
824.074

.......

8817.901
129".185
10870.371
10874.486

7604.9)8
10588.478
1163'}.91B

table - 62
Derived 11814 at, vuloua 18..18 of a1trogen

Level. Ooet. of }If Ot..ber Yield Inoome/h.9.
ot 11 Pa.4/-/ltg _.11- Kg/ba ·:ti.O.SO/Xc Protl~

19/ha d~'QN fO. ~...
;i,j.

0 000.00 4100.00 1605 6084.00 136'.00
'50 120.00 4700• .>0 10590 8472.00 '772.00
60 240.00 4700.00 116'9 9'311.00 4611.00
75 :;O().OO 4700.00 11419- 9136.00 44'56.00
90 360.00 4700.00 10150 .- aGOO.oo "900.00

..
~s• arc estimated trom t.b8 :Naponee ftlnC t,10n.
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and pot,aaslwa 1Ilt.er.'ion, upt,o the 1tlt.ermedlate lavel

of phOsphorus.

a) ttaJa .ft80\11- In toIle oaso ot nit.rogun. "2

level (60 q "/ha) reoor4e4 \be highest yield ot

11.639 tonnee/b.8 followed 'I Yf, wlth10.590 tonnes!ba

and No wit,h '1.605 t:,)M~$/ba (Tabl,a :56, Fig. 6 arA

A.ppendix VI). Among t.be pboepboru.s levels, P2 reGarded

the highest yield of 10.77 1ionnes/ba and this ws

followed by P1 ~md Po vitb 10.040 and 9.2~r4 tom1e'!llla

rt13p8otlvel,. In tlle O&M 0 r po t&eal\LlU. K~! reoarded

tne hl.1he,'st vall1.e of 10.87' tonne8/na f:l.nd this "':i.6
\,."

followed by Ko and r." tJ1eee t.wo being a.t par' \tilth

8aoh otbar.

b) In!erao:Ylon eff!lHI- Among the nitrogen an4

phosphorus oOlDbinatlons "'11'2 reoorded the highest yleld

bu.t 11. was at. 'p~r ·..,lth t"2P1 Blld "21'2- The lowest. values

were reoor4ed by Ule o.l»1ftat.lons ot '0 w1th pho8}:'tlON.8

levels (Table (0). A1Icmg ,he 1ftteraot1ona betweft

nitrogen and potasalW1 the ooablnatlon ?J2Ko re00r4ed

tb8 highest fruit 1i81d (13.105 tonnea/ba) and it ,~s

atJ par '.JltJ1 N1~. The ooabina'lo1'1 Bott, reoorded the

lowe8t. value U3.818 tonnes!ba) (Table 61).
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To 81111U'tlarlse, tbere was 81gtlltl08l'l\ increase

in the 11814 due to appl,1eat,lon ot all IlUV1811'tS.

Among tl:1e 1nt8r80\10Illl, IIItropn x phosphorus and

nitrogen x potaatllUJl -were slgn1tlcant,. Both these

lnteraotlofts vere, in g8fter81, positive anJ 1D 't,be

oase ot nitrogen x pot8881WB. a ooaslet.ent 8£1.'80t was

noiloed upto the 1l1wrmedlat,e level ot nit.rogen.

iV) aeaROn~_o~l qrap \Q. V~loM .HUM
Qf nltroS!ft, *,pbQrus !Ad pot,Y'lum

Anal'ysi~5 01' iT~i-ano. tor IDa reaponse of b..'11ndi

t,o different. ~vela f:) r nlt,rQ gan, phoaphor;J.S &,"ll1

potass1um are prtH.,ented 11'1 Apl*ndlx fil. ibe l"baponse,

to bot.h pbo$jlhoru.a '~nd potas:liwn waa toand 10 be 11ft.sr.

But \be respona~ t.o nlt.rogen was toW'ld to be qu,C';iodrattl0

(Fig.7). The optlQU11 dose of nit.r0t:}iifl waa oe~ow.ut~Hl

~18 61.23 kg N/hu. 'I'be economic close waa.vrkecl ou... to

be 61 kg f\}'!ha. PrtH'lt 1'8.018 62 alao it, 19 C l(H.'.l~ t.\. ~;,1:..

I! the nl tro gen l~v~l :i.noreWieu ''-0 75 kg ~Vtw. -t..hti :Jleld

wOllld deorease oonaiderably. ~'O 'We o~.,;\.U.a~t;;d v w.u.e
ot 61 kg Nif'u:'~ is prove.... ToO De t'IOut. pl"u!'lt'.i.ulu JOiJE;,l ot
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a) \'a!;q ert,oH' - The .i'teo\s of level. of

nltrogan were no;' s1gnlfloant.. llIbereas tilO" of

phosphom3 and potaaslwa wre a1gnltloaDt. (T~J.ble56

and Appendix VI).

( Ii "I,.

of pho;,Jphorua. "'=i thoc::l8, P, reoorded the highGot,G.nd P2

the lo\.J8c:t paroe:nta.geCJ (11.28). In tol10 on.n<; of

potassium :::, rco'Honed n.teniiic:"'1tl~· h l~,h(:n~ V:luv~l:l."'1

~ and Ko and th.e ae \t'"ariJ r~ t par '.>.Ii. loU. ef\.Ol.l (I ·".id:r. A'hon~~

60 kg N'/ha.

b) ,lnter:l.OI.J.0!l e.ft'eots:- Tlit.; d;lt,oa on we nitropen

and poo3pkufru.B l.ntl.;;ra.otl.:~n:: i.ndioated Ur..:.t r1 '1 re~crded

1.110 highest dry n.tter peroent.ngtiJ of frl.llt (1~:.4fj) D.nd

it was on par \,;1 t.h 1'1oI"o .rha of8blnttt.lon. l\!1 Po l"Bo'"lrded

tohe lowest value (11.11) (Table 63'. Bct,,-"Sen nlt.,....[~

and potaasium, the oOllblnat.1on No A:1 recorded thf~ ~;1.f'hae't

dr~ J'l1al:.wr J.~r Ilent, ;mil it wee at. pal' ,.... 1 ...11 '}T/·1 - tf'!'

lf2~ combinat.ion recorded the lowest 't':llu,e and. it wns 'l.t

par with jfo'"~o (Tatlo 64). Aaoug"the pho·3ph.")ru,s "lnd
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pot.aaalwa oombinat,1ona. P,K1 reoorded t.he hl~$t dr7

.tter peroentage of :rrw.t and 1t was sl~ltloantl'y

s\lperlor to all ot.ber ooablftat.lons. Ihe ooablnatloD.

P2K.2 noorde4 the lowest. yalua (Table 65).

It may De oonolu.4e4 fro. tn. result thr'>t

applloa tlon of boih pboapborus and potaulW1 inoreaae4

tbe peroentage ot dry _,~r of frults,though It vas

Hlgnl£lonnt only upto t.bJ 1ntermedlat-e level. l'he etfeot

ot nitrogen vus not aIp.ll1oMt, but the trend was towards

deorease in tbe peroentage of dl'lmatter '",l'"h 1ftoreaa1ng

levels ot 1bJ a ntltrlent. The lnt,err;)Otlon~. nl'tl"Ogen.

x phosphorus, nltd"Oi.rGll x po\asQlwa an4 pbOsphol"U x

potasslum were s1gait1oant. However, in none of t.b.eae

1n teroot,lons the reault Vl18 oOll$18tel\t eno~ to draw

out any general oono1wJ1ona.

a) My.,n aU90.... - There vasal~lt1OflZl'dlttannoe

betwean the 10yelo ot all the tJlNe nutrients Crable 56

and Appendix VIII). At the 1'2 level. orude protela

oontent. of t.he fruita vas 8iSftlfloantly ilI~;h.er than. "0
and N, f:md these lnela, "0 and 1'1 were at. par with eaoh

other. In t.he case ot phosphorus, P1 reoorded blghar

\'Blue than P2. Ilowever \ben vae ftC slgnlflooat differenoe



Table - 6'
Etteot. ot nitrogen and pbospl1OrwI 1n.ten"lOt.ion
Oil t.be dry aat,t,er percentage ot fru.lt..

Table - 64
6tl"eo to 0 f nlt.ro gen. und potaa~llum inliareo"10ft
on the dry matterperoentage or trlll'_

ail (0.05)

o 12.'50 11.067 11.193
)0 11.1" 12.450 11.28'
60 11.567 11.750 11.367

11.616 11.956 11.278

0.091

0.325

11.7,'3
11.615

11.561

o 11.017 12.267 11.917

30 11.650 11.461 11.130
60 11.73' 11.950 11.000

Mean 11.467 11.895 11.549
;3;;..H .!. 0.091

OJ (0.05) 0.325

11.7"
1'.tJ16
11.561

~able - 65
.iffeot. ot pAospborua and potassium interact-ioll
on tb.8 drl ..t.ter ptlroentage of tru.lt..

-----_.~_.._,------------

TaJ)le - 66
l';tfect of nlu-ogen and pbospbql'Wl 1ftwrao'loll
on 'the oru.de l)roietn content. (per Gent) of
.,. talt.-

Le.als of Levels of ~O 1Cg!ba
P20S 19/na 0 25 50 Mean

0 11.650 11.583 11.797 11.673
25 11.067 13.017 11.703 11 9;'~6. "

50 l'.&S3 11.003 11.067 11.278

Mean 11.467 11.694 11.549
~~ • 0.091-
OD (0.05,) 0.325-

Levels ot
N Kg/ha

o
~

60
Mean

(tv (0.05)

Leftla of P205
o 25

1.968 1.76"
1.675 1.865
1.842 1.867
1.828 1.8}0

0.014
0.047

Kg/ba

50

1.66"
1.f320

1.762
1.748

Mean.

1.798
1.787
1.830
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Table - 67
Effeot ot nltropn and potaaaiUII interaO-tlon on t.he
orude prot.eln oont.ent (per eent) of the truit..

o 1.840 1.66' 1.872
30 1.925 1.718 1.717
60 1.768 1.922 1.600

Mean 1.844 1.768 1.196
d~~ ~ 0.014
J~ (0.05) 0.047

']'so18 - 68
;;;£f80\ ot phosphorus and potaas1W1 lnwraotlon on
protein OOllwnt (ptr cent) ot tbe frW.\.

the orude

1.828

1.838
1.738

1.e67
1.745
1.791

1.89' 1.725
1 .:.t02 1.968
1.8}8 1.610
1.844 1.7'4

0.014
0.047OD (0.05)

I

Le'Nla of wvela ot ~O Ks/ha
n 2')5 Kg/ha 0 25 5_0 H

_eQll
__

o
25
50

Mean

Table - 69
Effect. ot nitrogen and pot.a881w1 1Ilteraot1on. Oll the han'eet.
index.
Levels ot
1 r<g/ha o

Levels ot~O tg,Iba
25 50

o
:50
60

~tean

CD (0.05)

0.2'7 0.160
0.247 0.24'
0.190 0.351
0.224 0.25'

0.0"
0.117

0.280
0.2"
0.112

0.229

0.226

0.242
0.239
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_f,weeft P1 an4 Po. !he x.o level of pof,a.salwa waa

s181l1tloan.'1,. 8\lperlor 10 IC:l and rc, and t.he latter two

were at prll' ,.,1t.h eaah other.

b) Int.erao'J.2A 8tf!O~!I- The ooablnatloft "0Po

reoorded m.arlted1, bigher peroent&g8 of orwle protela

(1.97) tJl.an otber aoab1na\lons at 1llt.rogen and pMspboru.

I t vas lmr:ae41atAlI to110wed b,y N2'1 and N1P,. 'l'he love.'

valua Vii-a rooorde4 by "oP2 Crable 66). In the oase of

nlt.rogen and po'tasslwa In:t.eraotlon. 11Ko reoorded 1ibe

highest va.lue (1.9') and 1t was at. par wIth "2"'1. rbs

N'o~ aombinatlon reoorded \be lowst value (1.66)

('fable 67). A_ng tbe phosphorus _4 pot.aeg1wa ooab1n.atlou.

?,it1 reoorded aI8111t1oantl1 hlgher value (1.91) 8lld P2~

reoordecl ttle lowest, yaJ.ue (1.61) (table 68).

The treat.utt eft.at Oil ib8 orwte protem content

ot tru.1t 18 aUJ8l.r1eed belove Applioatlon of 1l1tarogua

1ncNssed t.be protem oont..'" ot tru1t and ph081lnorue

applloation deereased 1t.. The 8tteot of K was not

OOIUtlstent.. In. the ... Gt iateraotlol18. there vae. 1a

gener31. a deorease 1n t.he GOat.a:\ of pJ'Ot.eln w1th

inoretuJed lovel/!', ot phoaphorua appl1oatlon. ?.owever

v1 \b the 11'\ t.erme41ata lewl ot nlt.rogun, a Nftree trend

was not,loed upt,o t.h8 1n.te,..d1aW level ot nltro~"6n. a
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reverse 'tread vaa no'\loed u.p'tro t.ha intermediate level

or p.boaphortL'l. Nl\roBGft e.pplloailon, 1ft general.

roault.ed 1ft an. iAorease 1n prot,ain oont.ent exoept at,

\ha .hl~:htH3t ~md tbe lowest level..q of phosphorus. Tho.

81~"ftitloant. the results on. I'll trapn x potasslu.m and

phosphorus x pot.a.sslwn 1Jlteraotlona were DOt coulateft't..

a) Maw ..tt80\la- The -1ft .fteots wve .t

sllft1!lo:lll\ 1l'l any of the three nu\rlent9 (Table 56

and Appendix VIII).

b) lRMr!St.1ga !~f'9~1- A_ftB the tire' ora.

1IlteraotlollS. only n.1t1'"ogen and potasa1Wl interae\loll

sbowed algnltloMoe (Table 69). A._ng t.b8 oouJ.M.tloaa,

"211 Noor4e4 the blsMat n.lue (0.25') ...4 !folts ,..

t.be lowest. 'Yalu.e (O.160).

'io aut;!JarlliJ8. t.be ett..\. of alVOgeD., pboapboJ'lUl

and pota,s81wn levels were aot algrl1tlo8llt. vl\h rea,..'
\0 \he barfest, 1D4ex. Tbe 1nwre.et..Ioa, I' x IC va.

algrtltloant. The trend is bowver.erra\io aad 1\ 111

dUtlGU1t to arrlw at 8ft1 general oom1wJloll.
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a) »18,a ott,o".- On \be '5O\b day of 80V!q.

there waa slgnlfloant. irlorea.ae 1ft the per oent, of

nit.rogen in t.be leaf 4ue to lnoreaslng do..a of

n1trogen (Table 70 and AppendIx IX). Bu.t at. &o\h day,

even \bough. there vas 1r1o".... 1ft sean -nlues _1f1 th

1acreaa1ng leve18 ot n1trogen, '1 and 1'10 weN

at,at.1a'1oaUy at par vlt.b eaoh ot.her. At gaUl day'.

!fa reoorded 81gn.1t1oa.n\ly h1gberftlu.e and 1\ 'W88

followed by N'2 and ,,. At all \he t.bree etases,

thare were 131t;111110&l1' 41fferellO.. be'tV-den the

phosphorus level~. The pboepb.orua leval, Po reoor4e4

the hll#lset nltrof;en oon'el1' and 1\ was followed by

P2 and \Mil by P, at all .tages. In the oaae ot

potassium, ~ level reoorded a1gnlfloant.ly hlf#¥tr

pEr Odut of ni'rogen after 30 days of sowing BZl4 Ko
aad Ie1 were at par w1th eaoh other. After 6O'tb and

90th da18, K, recorded MrJt8417 higher value aDd Kb
and ~ were at par \11th each other. OYer \he au.gea,

nItrogen ool'1tOI'1' decrease4 wltJl adYanolng age.



f I'able - 70
,1l;fteot. of 18ft10 ot nit.ropn. phoSphOrua and potaazilwa on t.he peroentage ot these
nu'tr1snts in t.h.e leaf at. monthly int.ervaJ.••-----------:-.-------------_.-----_._--------

;'l1t,ro&!n(l~r oent) PhospborWl(p8~cent) ?ot.~slW1l(P'!r cent,)

30th 60th 90tb 30tJl 60th 90th -,oth GOth 90th- - ~ ~ - ~ ~ ~ ~
Levea ot If Ke/h&

0 3.008 2.849 2.765 0.474 0.407 0.452 3.7~ 2.634 2.110

~ 3.648 2.857 2.465 0.441 0.4'.54 0.414 3.9'" I.'" 1.962

60 '.1:54 2.945 2.594 0.39' 0.455 0.4'1 '~55' 2.7:59 2.111
", wst SlC_ S1g. 31g. Sig. Slg. Sig. NS ;jig. Sig.

~j$N • 0.012 0.010 0.007 0.004 0.005 0.009 0.076 0.012 0.015-
OD (0.05) 0.035 0.029 0.022 0.012 0.014 0.025 - 0.034 0.043
Lefila of P20, Kg/na

0 ;.622 2.992 2.684 0.426 0.449 0.418 '.TOf) 2.592 2.065
25 3.m 2.785 2.552 0.429 0.4'7 0.420 4.019 2.518 2.010

50 3.462 2.£114 2.588 0.454 0.469 0.460 3.498 2.596 2.114

'F~ \est Big. :Jig. ~aih dig. Sig. Hig. H"i .:;jig. S1g•
,..)~"1 • 0.012 0.010 0.007 0.004 0.005 0.009 D.076 0.012 0.015-C·f) (c. C'S-.;)

0.0'5 0.02'1 0.022 0.012 0.014 0.025 - 0.034- 0.043
lJfte_~ ~O Kg,'ha

3.459 2.06J 2.598 0.397 0.42' 0.395 -".548 2.578 1.)91
25 ,.4.,5 2.949 2.104 0.450 0.466 0.439 '.S88 2.476 2.242
50 '.497 2.842 2.522 0.463 0.486 0.46' 4.0H8 2.65' 1.950',. teat. Jig. 31g. S1g. 31g. 31g. S1g. :e SlS_ Slg.

;;liaM + i).012 0.010 0.007 0.004 0.005 0.009 0.076 0.012 0.015-)J) (0.05) 0.035 0.029 0.022 0.012 0.014 0.025 - 0.0'4 0.04'
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1» lIi1r8lu.y ,tftOb'- A_ftC tbe ln1.ereetlou

ot nitrogen Md pboapborua. after '30 daTe of sow1!lg.

'2Po reoorded the hips' value (3.867) and. "oP,

reoorded the love8t (2.820) (Table 71). Afwr 60 4a18

ot sowing, !foP0 reoorde4 elp1tlonnUy higher va~

&"ld the 10""$11 value was reoorded ltl WoP1 Crable 72).

A.t 90tJ1 dIAl' also NoPo reoorde4 t.b.8 hlgbee' value (2.910)

and the lovest value (2.198) vas glftll b.r Jf,P2 (Table 7.,).

Among 1iblJ oomb1natlou ot nltr'ogen and po'\a.slI1wD,

alter 30 days of sowing, the blgbest per Oeftt of

nitro gen 11l leat was ruoorded by Ute oOllb1na'1011

"2K, (',.8.,7) and No~ reoorded t.M loves' value (2.925)

(tabla 74). After 60 days. the oombinatioll l'f1~

reoQrded the hlgl1est vtllUG and the lowest ftlue b1

N, 42 Crable 75). AttQr 90 days of sowing, "or<,

"001'484 1the highest per oent of n1troa'"en 1ft leaf

(2.882) and the low_' value waa reoorded b.r "11'"'2(2.2'1)

(:table 76).

The result.s ot 1ibe pboapboru and potaeslu

interact.ions were 8.8 follows. A't 30th day. Po~

recorded the hiliPeet. nitrogell per Gen.'t 1I'l lear (3.707)

and tAe lowst valae was a't P1' (.,.100) (Tabla 77).



Effect. of nlt.roi>"eQ ~d phoSpb0rt1;3 in.;.eract.lon
on th~ peroentab'"e of n.lt.rogen oont-ent 1n \1\0
leaf f),fter 30 d,a.ys ot sowing........ ..

0 ;.075 2.545 2.927 r, 849,-.
:30 2.9;4 2.J27 2.710 2.857
60 ?9&7 .883 2.985 2.945

~'ea.n 2.992 2.785 2.814
3~M • 0.014--
CD <0.05) 0.051
...-..--......~...... _.......- , .• u

ia;>le - 72
Effeot of nltro~Jll'l ~d phosphOrus interact-10ft
on the peroenta[,~ of nltro~'8n In 'the leaf
afwr 60 day:a of dO'Wing.

Hean

".008
3.648
3.734

~----

1ew18 of Levels ot P2 Os- lCe/ha
N Kg/ba 0 25 50

o 3. '.500 2.·320 2.905
}O 3.700 ,.602 3.643
60';.a673.498 3.0'8

Mean 3.622 3.307 '.462
.,)~(jl !. J.017

o~ (0.05) 0.060

'.008
3.648
;.734

table - 73
Stteet ot nit.ropn and ph.osf.borua 1ntAraot.lon
on the peroen"-p of n1 t.ro gem in. the leaf alter
90 da.Ya of sowing.
Level. ot :Levala ot p.2 O~ .K8/ha
~ kJAa: .. 0 22 -' 20 Mean

o 2.970 2.400 2.922 2.765
}O 2.539 2.658 2.198 2.465
60 2.542 2.595 2.645 2.594

M~an 2.684 2.552 2.588
~~H ~ 0.011

OJ; (0.05) 0.0'36

l'ac)la - 74
Effect ot nl t.rogen anA potassium 1nteraotlon
Oft \be peroentnge of I'l1vosen 1n "tM leaf
after '30 da.va of aow!ns.

--~---------lrevala of ~i 'LaVale 0 t ~O Kg/ha Heart
u, K&fha * .-..•• 9 __ 22 .. 20 I

o 2.973 2.925 }.127
30 3.717 3.543 3.085
60 3.638 3.8'7 3.678

Mean 3.459 3.4'5 3.497
~~ ~ 0.017
CD (0.05) 0.060------ ",-._.------------"-

ce
CO



fable - 75
sttae", ot nitrogen nnd pot.aaGlum int.eraoUoft
on "tJ.la paroent.age ot I'lltrogen in the le].t
atter 60 da.ys of sowing.

Table - 76
Stfeot of nitrogen and potaaalWll 1n~raot,lon

on tbe· percentage of nitrogen in the leaf
att.a1" 90 da7s of: :lowing.

Levels of .Leftla of ~O Kg,'na Mean r.e.,.ela of Lewls of K2"j Kg/ha Mean.tt Kg/ba. 0 25 50 ~ fCg/ba 0 25 50.
0 2.765 2.910 2.tn2 2.849 0 2.657 2.002 2.755 2.765

:;0 2.002 3.045 2.725 2.857 ;0 2. :591 2.768 2.237 2.465
00 3.01' 2.892 2.9:50 2.945 GO 2.748 2.462 2.512 2.594

..i8an 2.860 2.949 2.842 Mean 2 (-98 2.704 2.522.:J .

~.i:tM + 0.014 J~M • 0.011- -
CD (0.05) 0.051 0.0 (0.05) 0.0'58

'XabJ.e - 77
ifteot of pAoapbo.r\UI and potas81wn interaot­
lon OD tile peroontap 0 t nitroam 1ft the
leal after 30 days of so",~g.

2.992
2.785
2.874

o }.707 3.695 3.465
25 '.100 ;.377 3.44'
50 3.572 3.233 '.582

Mean }.459 3.4'5 '.497
~~M ~ 0.017
CD <0.05) 0.060

'.622
'.301
'.462

':fable - 78
.&ffeot of pbOapborus and pota8alwa 1nteraot­
on the percent age 0 t n1t,rob'8n 1ft. tJ1e leat
af"ter 60 d:fif.y8 of sow1!lg.

Leve~ of Levels ot K20 K.i!;/'bAJ.
p2°5 Kg/ha 0 I 25 -""'SQ:..

Me
_

atl
__

o 2.967 3.000 3.010
25 2.66' 2.952 2.740
50 2.950 2.895 2.777

t4ean 2.860 2.949 2.842
~~M • 0.014-
CD (0.05) 0.051

c.o
o

-------------------
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Atter 60 days Po~ reoordea t.be masJ.mu.a Il1t.rogen per

oel1t. aad P1Ko raoorde4 'U'1e lowest value (Table 78).

Atter go days also, Po~ reoorded ibe b1gbeat. value
( '23('))

(2 .e(4). but the lowest 'ftl.!'waa reoorded b)' P2~'

(Table 79).

l'lle etfGot 0 t the t.bree nu'trlents mal be

eu.mmarl88d WI to1101l8'-

1) Applloat-lOIl of d\rogen resulted 1D an

lmrease in nltrogel1 Gontont, ot leaf at all stagee.

The only exoeptlon vae in tb8 case of the last stage.

gO claya atter sowing. whfJll oolltrol (0 kg Nlha) reoorc1e4

higher nitrogen oontent. tb8n tJle ot.her tw t.reatmanta

reoeiving }O and 60 kg N/ha.

11) Phosphorus applloatloa 1tellded 1',0 deerease

nltrog~n per cent 1ft leaf ibou.gb the extent ot dearease

was 81'1&11. Agaln, there are a taw exoeptlons ot a

tv\ber 1norGase in the oonwnt of t.h1e llUtr1aftt at t.he

higbeet level at phoapborua (50 kg P20,!ha) as ooapan4

t,o the lntermdlat.e left1 ot 25 qP205/ha.

111) The variation 1ft nitrogen oont,~nt with

laoreaa1ng level:3 of pota8a1WD was .all and h1shlT
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1Jloou18tent \bough \be t.rea\Ulent, etreots ware s1gQltloant

at all the staps.

Iv) There waa a otead1 deorease 1ft nitrogen

per oen 1; () f leaf 'w1th a4vano1ng age in all the tre:ltment.a •

v) .A. large number of 1nt,craotlone wre slgnlfloaat

but \be t.r8nd was so much difterent at 'Yarying levels and

at dltteren'\ stages, that arr1ving a general pattern of

response to 1rlteraot,lon between different nuualents 1.

diffioult.

a) ~ !tteotll- :\t 3Ot.n day of oowing,

phoaphoruo oont.ent of let;"£' 91gnl.f'loa.ntl.Y' deoreased viV1

!norea.ulng levels at nitrogen (Table 70 and Appendix IX).

At'ter 60 days, "2 level reoorded 81g!llfloantly higher

percentage of phosphorus 1ib8ll fl1 bu\ N2 was interior to No.

At 90'tb day alao, tlo reoord" blgb.eat yalue IN.t 1t W&8

at par with "'2 whlo.h was 8leo at per wlUl 1{1*

,,\ t. all St.age3. phosphorus oon'Wnt. 10 tbe leal

at P2 level was signifioantly higher \ban at P1 and Pot

tne" tw being at par.

Atter 30 and 60 da18 I lnoreaa1Dg levela of



Table - 1~

Btteot. of phogphor>.W and pof.assium lnt.vraot.10ft
011 the percentage of IIit.ro @!ill in t.he leaf
atter 90 da..Ys ot sow1ng.

Xabl, - BQ

Bf'teot ot n,lt.rogen and phosphor".1B int.eraot.loa
on tJle peroentage of phoapboru.s in the leaf
after 30 days ot 80winc.

OJ,) (o.Os)

0.474
0.441
o. '93

0.480
0.451
0.428
0.454

0.50,
0.440
0.343
0.429

O.4}O
0.430
0.409
0.426

0.006
0.021

o
30
bO

He_
d.;;;H .:.

0.0 (O.05)

-------_._.--------------
2.684
2.552
2.588

o 2.595 2.654 2.804
25 2.514 2.748 2.392
50 2.086 2.710 2.369

2.598 2.704 2.522
0.011

0.038

Etteot. otra1 \ro @'n arw1 pbo8pborue interaotion
on \be peroent.age 0 t phosphorus .111 t.he leaf
anar &0 d.a.ys 0 t sowing.

Table - en

o
30
60

Mean
,,~H +-
Ci> (0.05)

0.5'2 0.4'5
0.409 0.4'5
0.406 0.440
0.449 0.4'7

0.007
0.025

0.490

0.459
0.518

0.489

0.487
0.434­
0.455

%3tala B2

Effeot of nJ:t.roSCIl aDd pbosphorus interaot.loll
on the. percentage of pboapboNa in ih. leaf
atter 90 days ot aov1ng.

~e~~~ot I ·OLeV';lg"ot2~O,-~)~ MeaD

o 0.468 O.4~ 0.450 0.452
30 0.381 0.389 0.47' 0.414
60 0.404 0.4'4 0.456 0.431

Hean 0.418 0.420 0.460
,)~t • 0.012-
OD (0.05) 0.04'



Table - a,
:;1'£801'. or nl t.ro gan and pot.asalum lnt.erao'tIOD
on tn. peroent.age ot phosphorus in the leaf
attar 30 days 0 f soving.

Tabl':J - H4

~ffeot. ot 1'11t.rogon and pot.t.l.OSiUID lnt.araot.loll
on t.he peroenta.ge of phosphorus in the leal
alter 60 days ot sovinB.

Levels of .Levels of ~O Kg/ha Mean
~ Kg/ba 0 25 50--------

o 0.)75 0.548 0.500
;0 0.44' 0.425 0.455
60 0.372 0.315 0.43'

Mean 0.397 0.450 0.463
SAM .!. 0.006

CD (0.05) 0.021

Mean

0.474
0.441
0.393

o 0.500 O.4}O
}O 0.'25 0.475
60 0.442 0.497

Mean 0.423 0.466
J..:.M ~ 0.007
Ol> (0.05) 0.025

0.525
0.500
0.428
0.486

0.487
0.434
0.455

Table - 65
Etteot. of nitrogen and. potass1um lnt,ersot.Ion
on tJle peroentat:.;8 ot phosphorus in. tbe leat
att.er 90 days ot sowing.

Table - a6
Effeot. of phosphorus a.n4 po~slu. 1nteraotlon
on the peroentae,"e of phosphorus in tbe leaf
aftar 30 days ot sowing.

Levals ot Levels of K..,O ltg/ha
'If KgAJ,a 0 25 eo 50 ~lean

o
30
60

Mean

~.i:lM •-
OJ (0.05)

0.446 0.425
0.311 0.449
0.425 0.444
O.}95 0.4'9

0.012
0.043

0.484
0.481

0.426
0.46'

0.452
0.414
0.431

8'

o 0.;5' 0.492 0.432 0.426
25 0.370 0.42' 0.495 0.429
50 0.467 0.43; 0.462 0.454

~ean 0.397 0.450 0.46'
.3.:.14 .!. 0.006
O~ (0.05) 0.021
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potaashlJa lnon...d ihe pboapborua content. ot leaf,

whereas at ':lOth dayt ...wn tbOQ.&h ~i8N wae inorease

in \be poroenTtap oontent ot phosphorus w1th llloreaaag

levels, ~ M4 Je.., were at par.

()v<Jr the 81."'8, tJwN was a general 1r1Orea.ae

in phosphorus oon.t.ent ot leaf \lPto the seoonc1 eta.se

£ollowed b7 a deorease thereafter. The only exoeptlon

was when nitrogen was applied at ;0 Jq/ha in ik'11oh oaae

'trhere was a atefidy deorease in pAospborua oonwnfr wl t.h

adv.:moln.g age.

b) 19w,80!:1gg IU!.UII- Atter 30 dQY8 ot

sowing, among the oo.blnatlou ot n.1 tI'Ogel'l and pbospborua

NoP1 oombinat.ion reoorcled the blgbeet phosphorus

peroentage ot leat (0.505) and "2P1 recorded \be lovee'

value (0.'43) Crable 00). lItter 60 da,ia , NoPa

oom'blnr1,1.1011 reoorded the hle;beat pboaphortUI peroent.a.ge

(0.532) and 1t vas at par vlt.h 12P2- Ihe aomb1natloll

?fzPo reoorded the lowest value (0.406) (Table (1).

Aft.;)%" 90 days, U'le oomb1natlon. 1'l1/)2 reGarded the higbee'

valu.e (0.473) and "f1Po recorded tba 10....at v&.1ue (0.381)

Crable 82).
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pot.assium. after 30 dare ot sowing. No4.w reoarded the

higheat peroentuce ot phoepaoru.s in 113at (0.548). '"(he

lO~.3't. v;;.lue vraZl recorded by tJ'H~ tlOmbinat.lon ~r2ro

(0.372) C;able 8'). Atter 60 days. 1to~ reoorded the

max1mua pbospbor1.l8 oonwnt ot the 18,11t and ?f2f~o

recorded t.he lowest. vr;'11ue (Table 84). Att.er 90 days

alao. 1':r.l~ recorded the b.iSlest va.lue but. the lowest

va.lua waa rt:oorded by ~To~ (~9.ble 85).

I'he phosphorus au4 potaas1u.m 1nwruotloD.s wore

slt;;n1fioant. only crt. 30th and 60th days. On t.J:1e }O'tn

day, t.he oomb1nat.lon. Pl~ reoordsd'W1e hie:.ilest

phosphorus oontunt, of letSi.f (0.495) w\d Po~:o reoordecl

lhc lQliieiJt ~l,~lu.e (0.35') tr;~~ble 36). Af\.;;:!" 60 J~;).ys.

P2i~ reaordod the hl&ileat v'J.ue and Po~ reoord.ed the

lowest. value (Table En).

~: m.mmnry or t.he results on the e.rfect of

d1ttarent treatment9 Oil the phoaph.orua oontent of 1e;..!

itl given below.

1) ApplIed nl t.roPJl hacl • depressing etfeot on

t..he phosphorus cont-ent.. This .tteot. was eapeclall1

marked upto tne lnierme41a1.. le.,.l of nitrogen (30 k.w'ha).

Itowever. t.bls ps.'t. tern ',rI9.S !'lOt "fiery rek,'1llar nn.doonsis1..en\.



97

i1) T,iwre vas a ooaalsten\. s1gnlflouat. and

marked inoreUd J.a phoepborwa oont.en, ot leaf wltJ1

lnortlaalne:; lioJvela of applied pbotlpl1orWJ at, i:4llr-tJ.8

.et.age~.

111) AppllOat.loft of potu.lUll al30 tended. \0

1n.areaae the phosphorus OOJlWllt ot leat tlseue. '~bi.

vend 1s also aonaisten' at aU the st.ngas of' observation.

1v) As 1ft the 0888 of n1 tr"ogen oontent nr
leaves. a nu.iaber of Int.el'800tloft8 were s\at,latloally

signifioant. Howev....r. the trend 1. not, regt11'~ ;3oM

1 t 1. dltf'loul' to draw _an1ngtul oonolu.s lofts Ollt of

t.heaepro U-a.ota4 reaul\8.

a) Ham of'!:4tUlI- Afwr 30 days. none of \he

-in e~:teoto Gbowed slt"Jll11oaetr d.1ttereno., (iable 70

and AppendiX Xj. Atwr 60 da;:f8, tJwre was aic"l£JAant.

dltferen;'}d 111 pot.iJ.S~J1W1 OOIl~n, .'wen nlt.ropn levels.

At, this at.agc. fi2 ldvel reoorded 81t1JlifloanUy h.1gbar

v~lue 'Ulu.n N'0 and H'1. r.be loweat value was reaorne4

by tV,. 1be t.r8nd attar 90 days waa also dJIlJ.la.r bG'

N'2 and No levels lJere at. par. In t.he case ot phosphOl'WJ.



'J:a.ble - 87
Etfeot ot pb.oapbOr.w and po\assium In ..8raot,lon
on tba peroentah'Et of pho~phoru.s in the leat
att.er 60 days ot Bowing.

1'.l101e - 00

gtteo t ot nlLrogen'llld phoaphoToo Interao'\lo11
on t.he peroen t.age of pot.aa;31wn L" the leaf
attar 60 days 0 r sowIng.

2.773

2.'"
2.682

2.63'

2.'"
2.7'9

Levels of Levels of P2oSKg!ha
N ~a 0 25 50
-------~._--,_.,

o 2.180 2.350
30 2.220 2.4'7
60 2.168 2.768

~~an 2.592 2.518 2.596
JZM ~ 0.016
aD (O.05) 0.058

G.4;7
O.4H9

0.449o 0.400 0.489 O.45B
25 O.40~ 0.408 0.499
50 0.465 0.502 0.500

Mean 0.423 0.466 O.4d6
~JJM .!. 0.007
Oli (0.05) 0.025

Table - 89
~tt.o~ ot n1t.ro WJn aad pboap,borue int.8raot,lon
on tbe peroent.a88 ot potaaalum 111 't.b.e leal
after 90 days ot Bowing.

Table - 90
atteot ot nItrogen adpo\&aalW1 1Dwraot.lon
on the peroentage of potta.a.twa in t.be ]sat
atter GO day. of 80V1n.g.

LeYe180t ..LeVels ot P205 Kg/ha
Tf Kg/ha. (I 25 50 Mean.

Levels ot . Levels ··ot .[20 Kg/ha M
N Kg/na 0 25 50 .san_.

0 2.067 1.940 2.323 2.110 0 2.518 2.79' 2.592 2.6"
}O 1.895 2.032 1.958 1.962 30 2.275 2.410 2.253 2.""
60 2.23' ,c; 058 2.060 2.117 60 2.960 2.095 2.5,93 2.739Co.

Mean. 2.065 2.010 2.114 Mean 2.598 2.476 2.65'
~hJ4 + 0.021 J..:,H • 0.016 '0- -
JJ) (0.05) 0.074 Jl) (0.05) 0.058

0:

0-



table - 91
&rtaot of nitrogen and po-"slum interfJ.O\ioD on the
peraent.age of po\asa1wB in ·Ule lear after 90 days of
sow1ng•.

99

L1Jftla of
N' YI.6/ha.

L,;,ftls of ~o Kg/ha
o 25 50

o 2.~j7 2.)40
30 1.757 2.127
60 2.177 2.260

Md&n 1.997 2.942
S~ ~ 0.021
J1/ (0.05) 0.074

1.9"
2.002
1.915
1.950

2.110

1.962
2.117

Table - 92
ztfeot. of pbOaJ:D)J"WI and pot._slu 1n1lerao1i1on. Oil the
pe,roentaga of potassium 1n the 18';;,1 atter 00 days ot
sowing.

o
25
50

Mean
:);;J·1 !.

o~ (0.05)

l,eveis ot (.20

o 25

2.51' 2.137
2.857 2.425
2.363 2.791
2.578 2.476

0.016
0.056

50

2.521
2.27'
2.626

2.65'

2.592
2.518
? \">c~6.... );1

Table - 9'
Effect. o~ pbosphOrwJ 8Ild po\aaalum int4raotlon on \he
peroen1.Bge of potassium oontent, of leaf after 90 days
of sowing.

Levels of . Levels of ~O I{g/ba
P20~ Kg/ba 0 25 50. ~ ;)

o 2.012 2.255
25 2.075 2.025
50 1.90' 2.441

Mean 1.997 2.242
S~~ 0.021
OD (0.05) 0.014

1.9'50
1.928
1.992
1.950

Mean

2.065
2.010
2.114



100

after 60 and 90 days. P2 reoordea h1gber va.lue and

11, was fol1o_4 by Po and Pl and at the former s~:l.B8

P2 and "0 were at par. In the 0888 ot pOtasalwa, thore

\JElS s1gnltlofUlt d1fferonoe bet'.een 1lbe levels at 6Ot.h

day stage, the hl••st "alue being reoorded by ~ and

\.t1,e lovest value by~. The $&118 \rend was not1J3ed

at 90th day alao. Over the su.ges, at, all levels of

tha three nutrients there WB.8 deorease in potass1wa

cont.ent in leaf' w1th ad'ftUlO1rlg growth upto tbe 90th dal.

b) IB1orao;WA '':''0\1'- After 30 days, tne

1nteraotlon betvaen llit.rot\JlUl and pbospborue w!;l.S not

aign1floMt.. After 60 days, NoP0 raoorded the h~st

value (2.780)und N'1Po reoorded the laWOi. (2.;;.:28)

(fable ~). After 90 dBp ot 40\<11"'8. rtop2 recorded Wt

i118188\ value (2.592) and N1Po re'30l'dedtiha lowest v31ue

(2.215) (Table 89).

2"h.e interaction betva.. n1trog im and pota381Wll

was not signifioant on the '3Otb dal_ ",tt'.:r ,ClJttl ;l.}./ •

n2lt
O

reoorded t.ha nlgheet peroenta~ or pot~1.,Ja1wn in

tJ1e leaf and the lowest, value was rarJOrdcd by rr12

(Talle 90) .lft.er 90 days. "0 ita itaVfl the highest. vnJ:ua

and 1I1',Ko gave the lowest, value (Table 91).
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The etteo\ 01 pboepborua and po't.ass1ull

in tsraotlo11 Wf). _t, e1ga1tl...t aft,er~,O da.y••
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60t.b. day. P1Ko reoor4ed tJle h~••t value and P1~

reoorded t.be love8\ (Table 92). After 90 days, P2K.e

reoorded tb8 hip.,at. Yalue and P2Ko p" Uw lowest

pota9s1um oontent (Ta.le 9').

i) The elf.ot,. ot applied nitrogen and

phosphOrus on the pot.aasiwa oon\eftt of lea.f weI'S not.

oona1awnt thOU8il t1le treat.nt effeots wero 9,at,lstio.3.11y

slgnit1cant at, the Beoond and 'bird stages.

11) l'iiOUgb not vary regular md oon~ll;l\Gn.t,

t.bere was a trend to\tarda inorea&ti in IX} t.aS;Jlutl oontont,

ot leaf wlt.b 1nareasing 4.as ot pot9.uIJium fortilizer.

111) 'Xho\lgh quito It. rev 1'Ilwraotlon etfae\s were

al{9l1tloant. tbe reaul\o showed DO reioSular trend L'l

the v·;.r1at.lon of pot.aaalwa oontent.
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in the nitrogen cantea' of stem due to tb.e higher 40sea

of ni trog8n at '3Oib. 481 af'\er GOwing, wherea.s at 60\b

day, hl8J1er doses deoreBMd the value and the dlffereP'108

b: tween !if0 and N'1 was not !Jign1t108ftt. (Taole 94 and

Appendix X). But. the vend attar 90 days was quite

ditteren:t.. At, tb.1a atap, .0 recorded t.he higbee' value

a.nd N1 tb.e 10 WIltst..

sign1fioant. at, all the ~)tage:J. On:30tb day, 1n.-ealJ11'lg

levels ot pho~n)hOrUS deoreaaed \he nltrogun oontellt of

atem but. P1 artd;)2 were at. par. After 60 days, eYeR­

tJ10ugb \be value 1noreased wlib 1iI1e higher doses, Po and

P1 were not. st.at.istically differs,,'_ At 90t.h daa. there

was a1gnitiol11I't dlffereme b'dt~m.a1'l the 18"1e1.8,"o

reoording the h.1zh.est. vl1.1ue. 1be loweat "al.ae \4at1l

ThiJ potassium levels shoved algnltioant

dltterene::.aa only at tb.e first. and t.h1rd at.ages. At.

tba first ~tag~t nltrosea oontent signltlofuttl, decreased

wi th the 1ncraasln6 levels wherer:. ;:U:'t.er 90 daya '{1

recorded sigt'llt10an1.1y hlgber .Blue. Thore \JJl81'JQ

811:;Jftltloant. dif:teranoe b_w'@Il l{2 and Kc even thou.gn

~ reoorded \be lowest value.



:Cable - 94
.e;tteot ot levels ot nitrogen. phosphOrus and potassium on the peroant:l.g8 of these
lILl'trianu in ~e stem at monthly interva.ls.
---~_.,_.

I:rea~nt.8 Hlt.rod@D ~2V oent..l Pbor~tkeer cent) ~pwr §bel)'oih &t.b. §bib 50'" 905
da.l day day da.v_ d:ax day day AAr day

Leftls ot ~T ( Kg/.na)
0 1.316 0.142 0.882 0.452 0.338 0."5 5.161 2.513 2.1'2

30 1.686 O.7}} 0.039 0.395 0.281 0.268 4.,74 2.255 1.759
bO 1.826 0.66'; 0.821 0.390 0.2:39 0.348 4.476 1.924 1.672

'p" test, S1g. Jig. Slg. ~j1g. S1g. ~jig. Slg. Sia- Slg.
;.)wN • 0.022 0.005 0.005 0.007 0.003 0.005 0.008 0.005 0.031-
OD (0.05) 0.064 0.014 0.01' 0.022 0.010 0.014 0.024 0.016 0.109
LeTa1-. of P2'l.> K&/ha

0 1.761 0.089 0.901 0.41' 0.;"1 0•.,'2 4.809 2.299 1.82"

25 1.561 0.694 0.678 0.441 0.259 0.311 4.591 2.0"1' 1.909

50 1.506 0.756 0.762 0.317 0•.,,8 0.'50' 4.604 2.,'6 1.824
'F' test .j1e• Sig. Slg. S1C. 9ig. la ;jIg. 5ig. ;fS

~ • 0.022 0.005 0.005 0.007 0.003 0.005 0.006 0.005 0.037-
CD (O.O:» 0.064 0.014 0.013 0.022 0.010 - 0.024 0.016 -
wvela ot

.1.2°Kg/ha
0 1.7'" 0.705 0.732 0.381 O.}'9 0.'28 4.621 2.'549 1.868

25 1.581 0.719 0.872 0.450 0.289 0.292 4.660 2.197 1.182
;0 1.81" 0.710 0.74' 0.401 0.279 0.311 4.5" 2.145 1.91'..,. ..~t. :,jig• tL; .Jig. ,.:ag. Slg. 31g. :.ilg. 31g. Slg• ......

~M + 0.022 0.005 0.005 0.007 0.00' 0.005 0.000 0.005 0.0'1 0- ~

(:1) (0.05) 0.064 - O.J1} 0.022 0.010 0.014 0.024- 0.016 0.109
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Oyer tJ1e 8-"8, 'Ul8re was a .-u-ked drop 1ft

t.he oontent or nlt.ropa tro- 30tb day to 60th dt,¥, in

moat oaGas to leas t.han halt. ?roa 60th to 90th da,.

tone n1trogen oontent rema1ned praotloally uno~;ed.

The above pattern ot at.a&e-wlse variation did not

appe.ar to be appreolabl.r atieoted b, the d1fferent.

b) IgwraoUoA '«-'''a· Alter 30 days, Q.1II)ng

the oomb1n1ltitu1.a of nl Lrogen alld phosphorus 'N2P0 3.'ftd

!i,Po reoorded tJ\e highar values and t.h81 were at par.

l'1\8 ()omblnatlonAJ of rf with. cUtterft!'lt nh..,gn~.()rus lcvi~1so . ~

reoorded t.he loweat vallles and the~! '1'er"- ";100 ~.t, :"),t'"

(J.'able 95). Attar f.O !:la,y8, N'oP2 recorded tho h 3t

v~~u.e and "'2':)1 reoo:r-ded \be lowest ('table 96). ~tter

90 days ·:.180 t l'i,?0 reoorded the highest v9.1u.e ns in

the first 08.00. TIle loweet value was reoorded by trl.C

'ttl P1 oomblna:t,lon Crable 97).

and potAHllum atter 30 days, l'2l{o reCOl'ded the h1ghe3t

value and 11
0

f~2 rt!oorde4 the lovtutt value {Table 98}.

lfter 60 days, llf1~~ reoorded the highest valua ana

1'4'2Kor80orded the lo\<l89~ vaJJ1e (Table 99). After 90 day.



'l'able - '95
~ttGot of nltro6an and phosphorus interaotion
on theperoen~ of n1trogen 1ft the stem
att.ar 30 days of~$o'W1ng.
=----...o::----::--~-_=__-~~-~~---..... ~-~-_ ..--
Lne.18 0 t Levels of 1'205 Kg/.ba
it Kg/ha 0 25 50

Table - 96
.i';ff'eo't ., r nl t.rogen ~ADll pho sphorus int.eraot1oa
on t.ba peroent.ap ot nitrogen in the stell
!lttor 60 days 0 t oowlng.

----_..__.'~-_._.------------
o

;0

&0
Mean
i:ijiM •-

1.:568 1.297

1.945 1.59'
1.970 1.792
1.761 1.561

0.0'2
0.112

1.282

1.518

1.717
1.506

1.316

1.606
1.826

o
"30
60

Mean
.oJ~M .:.

OD (0.05)
•

0.605 G.m
0.76' 0.107
0.698 0.600
0.689 0.694

0.007
0.02'

0.647
0.730
0.692
0.156

0.142
0.73'
0.663

l.'able - 97

£.tteo' of .nItrogen a.n4 pboapbOrua 1n1ieraot.J.on
on the peroent.age ot nlVo€fUl in the stell
aft.er 90 days of sO'rllng.

'rable - 98

t-;tteot of ni t.rogen andt>0t.a&slu.m int,eraotloa
on the peroenta.ea ot nitrogeJl 1ft tb8 stea
attar '30 da.~"8 0 t aovLl"lg.

LeY.ala ot L....ela ot ?205 K;g/ha M.·....a ...
1f Ag/ha 0 25 50 . vg,u_. -- -

0 1.022 0.607 0.81a 0.602 0 1.'48 1 'J'>O'Z 1.295 1. '~16
.~. '"

;0 0.60' 0.547 0.7&6 0.639 :;0 1.70' 1.',)52 1.522 1.686
60 1.098 0.661 0.702 0.827 6-0 2.068 ~ ·..·' ..~7 1.72' 1.(126•• bb

Mean. 0.:107 0.678 0.762 ~'~ean 1.733 1.581 1.1:31.., ~

a
a~ • 0.007 J~H • 0.032 en- -
OiJ (O.O5) 0.023 t" (0.05) 0.112"".....



Table - 99
E£r'eot, ot n1toroge" an4 pot,asslum Intertsoi.lo11
on \he peroent.age ot alt-ro(,~en in t.b.a atem
att.ar 60 4a.Ja of JJOv1n&.

~~Of ~w~i~~o~a ~M
• --._. ..~_ ..-.,~-<-",-- ......~._-

o 0.733 0.751 0.738 ).742
30 O.d40 0.675 0.695 0.733
60 0.547 0.123 0.720 0.663

Mean 0.705 0.719 0.718
ti.t:Jt !. 0.007
O~ (0.05) 0.02'

-
Table - 101

,It;fteot ot pboapnor\18 and potadalum interact.ion
on tJle peroentage ot n1~Ben in t.he S\;,8m
att.er 30 day. 0 t sow1rlg.

i'able - 100
;,streot ot nitrogen '-'1m potQl;H~lum 1n1ieraot.lon
on the peroentAt::.o of n.! troCen in 'U1e stem
after 90 {la.ys 0 t 00 \linf,;.

~~~l~ -0 f . l:eWls !! ~o ""i.i:lna Mean •
:1 ~/ha 0 2~ 50
_____ .•'__..,...._' <N

0 0.817 O.ssn 0.33[3 0.982
30 o• .;57 0.746 0.614 0.&:59

60 0.823 0.3,00 0.778 0.821
Hearl 0.7';2 0.812 0.74'
S~ • 0.009'-aD (0.05) 0.02'

Table - 102

Effeot of phosphort13 t~!l1 potaesl111l lnt.eraot,lon
on \he peroentap of nitrogea 1n t.be stem
after &0 days of ao'id..ng.

0 1.995 1.777 1.512 1.761 0 0.777 0.602 O.6B8 0.689
25 1.457 1.715 1.510 1.561 25 0.600 0.810 0.672 0.694
50 1.748 1.250 1.518 1.506 50 0.738 0.7'57 0.79-' 0.756

Mdan 1.73; 1.581 1.813 Mean 0.705 0.719 0.118 ~

.JuM 0.032 J£M • 0.007 0• '"- -
0.0 (0.05) 0.112 (ILl <0.05) 0.02'
...., ..... r ... ,_,_--..-..
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NO K1 reoor484 \b8 h1gbeat. value and .1 iCo reGoNe4 \he

lowest. Y~~lu8 crable 100).

At\er :0 days, _q the OOIlb1natIol'Ul of

phosphorus and pot.asslua Po Ko reoord84 the bigbee'

nltroh'On peroenta.g8 of a\8a an4 tile love~1t value waa

g1ven by P2~ (J:able 101). At. 60th day att.er 30wing,

the Pl'tw eOllb1natlon re00r4aa tbe blfj1ee't yalua an4

p 1Ko recorded the loveat. nJ.ue (Table 1)2). Afwr 90

daye Po K., reoorded t.be hlghest ve1ue and P2l'2 reoorded

the love8\ value (Xable 103).

Ihe SWllfAl\ry ot the a.bo.. remll \a on tne efteot.

or graded doses ot t8r~1l1nr ftlltr1ent.. on tne nJ:t.ropn

oon.'tent. 0 f st.em 1s givan below.

1) The main etfeot.. vere hl~ varIable and

no per~1io\ant vend of t.Natllm\ yarlat.ion 1n nltrogen

oont.ent was o~erve4. Efta applloa\lon of nitrogen

dld no t flppear \0 brlng about. a eteady 1n.orease 1ft

tile oontent. ot nit.rogen 111 this pl_' part. nove"",!'

appllo,...tlon ot pho.phoNe \ended to deorease t.be

nltro6~n oontent. Stleot. of applied po~~slum was

lnconslstent.

11) Over \he 8\&gee, there was a ool18plouo_
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drop 1n 1'111,rolraft cont.eof, tro. 30th to 60th day. The

onange 1n ilia t}Oltt.ent. ot \hi. nutrient wit.h ftlrther

adVIJ.l'loe 1ft growth was no t appreo iable. 'Tllt: above atap­

'.Jiae t.rand d14 not appear to be afteoted very mu.oh by

tba differant troatments.

ill) 'rhoue;b a large number ot interaot.ions were

stat1s\loall,y s1gn1tloaat, \he tren.tment etfects vere

found to be h1f11ly V&l'"l~lble mr:udng 1t dlft10ult to arrlw

at a general tren.d ot 1nteraotloll.

a) J1a1n 8:(80\11- At. tb.e lust t'WO 8\&888.

the pAoa {.tlortl8 oont.ent ot 8\8. progressift17 daoreasecl

with inonF1.sing nit.rogeD lewle 8114 N'1 and "2 were at,

par (Table 94 and Appendix XI). But at. the third stage

N2 recorded the highest ""alae L"ld "1 reoorded t.he lowest.

Hegarding the efteet 0 t pho8p11Ol"tlfiJ, the .tteou

vaN signifioant only at. 30th and 60'Ul days. The P1

and Po leveln reoorded hlsneat values and P2 and 1'1

reoordec1 lowest vr::\lues at )OWl and 60t.h days, respeot-iYely.

In t.he case of pota88iWll, K.a and K2 recorded

higher V;~w)8 t.nan Ko ' but K2 and ~ were at par, Oil
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the ;0tn day. At 601b dat. there was a deorease 1r.t

phosphorus aontent ot eta. w1th 1noreaa1ng levels of

po taiJslu.m and K, and ~ ware a~ par. ,\t 90th da.y. Ko

reoorded the 111ghest. value and K1, the lowest.

;~1 t,h advano1.rlg age. 1Jlere vas a general trend

of deorease in phosphorus oOlltent though tM exwnt.

ot deorease vaa, 1ft general, emall.l\lso, the different.

t.reQ~nts diftered in tile pattern, t.here be inS even an

increase 1n phOsphorus Qontent Vl1th t!me in ootue OaMs.

b) lBterao\I.qA ,tteo\ll - At 30th day, among the

oombinat.ions ot nit,rogen and phoSpllOrwl !rop0 recorda4

t.he highest peroentage ot phosphorus 1n stem and 1'(11'2

reoorded tb8 lowest value (Table 104). After 60 daYiJ.

"01>2 reolJrded tbe hip.' .&11.18 aDd N'2P1 reoorded tbe

lowat value (Table 105). At 90th ('8.7, "2P, resistere4

aigtlfloantly higher ...alue than a.ll other oomb1natlons

and 19'1p 2 reoorded the lowest 'f'U1.u8 Crable 106).

The nItro€1'811 and potassiu 1nteraotlon va.a

signifioant only at JO\h and GOUl days. At 30th day,

TfoK, reoordedthe l1iibest ~/alue and 1f,Ko recorded tbe

lowest value (Table 107). A.twr 60 days, t{()~reoorded



Table - '0'
stteot. of phospbor.uJ tllld pot.aualWD interao't.lan
OIl t.n.e peroent.age of 1111.rog'8ll in t.be st.em
att.er to d~lYS at ltowing.

Tao1.e - 104
..::tteot ot nlt.rog;an ':lftd phosphorus Interaot.lon.
on t.tl8 perOCl'lUlge or pbospl'LOrllU in. the etem
aft.er }O days of sowing.

o
25
50

~an

.,AlJi •-
0;.) (0.05)

O.d13 1.053
0.056 0.640
0.728 0.924
J.732 :).812

0.007
0.023

0.857
0.7'9
O.6:s4

0.74'

0.907
0.678
0.762

o
30
60

Mean
~lI:Ii"4 •.-

0.500 0.490
0.38' 0.4"
0.357 0.400
0.41' 0.441

0.011

0.038

0.'365
0.353
0.413
0.317

0.452

O.~5

o.m

Ea.ble - 105
&t'.feot. of nit.ro88n and pbosp11orua inte.raot.loft
08 Vle peroent.aae of phosphorus in 'the ete.a.Hn....
60 a.a,a of soving.

'fa.ble - 106
Efteot. of alt.rogen aad pboapborwa In'teraot.loa
on t.be percent.age of phosphorus in t.he ate.
att.er 90 days of soving.

0 0.'5' 0.302 0.351 0 •.,38
30 0.300 0.258 0.262 0.281
60 0."5 0.217 0."1 0.289

Nean 0.'" 0.259 0.318
.J~1 • 0.005-
Oll (0.05) 0.018

Levels 0 t Levels of P20s Ka/ha
1V Kg,'ha 0 25 50

o 0.320 0.296 0.')0
3D 0.271 0.287 0.242
60 0.3'7 0.'10 0."'7

Mean 0.312 0.317 0.30'
030;.:4 .!. 0.007

OJ) (0.05) 0.025

Mesa

0.315
0.268
0.348



Table - 107

&tteol. ot n1iroB,-en '!2d. pot.as;Jl\l11 int.eraot,lon
on ibe peroen.~e of phoapt1OrwI 1a tbe stell
~lliitr 30 days ot sowing.

Tallle - 108

.:t:tfeot. ot 111t,ro~:;en and potailalW11 int.eraot,loll
on t.b.e percentage of pbOapbo1"U8 1rl tue st••
a.fter 60 da7S of aowln.g.

Mean.
Level. of I •• 1I'avels 'ot &....0 K~:)h& ~
N i{g/ba 0 25 ~ 50

o
~

60
Mean
~.-

0.440 0.52'
0.'20 0.415
0.'63 0.412
0.3:>1 0.450

0.011

O.O~

0.392
O.4}5
0.,.,5
0.401

0.452
0.395
0.390

o
'0
60

Mean
Sb!4 •-au (0.05)

o. ,,8 0.3&0
0.'22 0.210
0."7 0.300
0."9 0.289

O.ott
0.018

0.21'
0."2
0.255
0.279

0.3".58
0.281

0.289

.••• ill

Table - 109
.r;tt••t, of phOspMrws and potaaslwa 1aterao~loft

ont.he 1»I"OfU1tag8 ot pbospbol"Wl in \he st.ea
aft."r ;0 days of sow1ng.
Leftls 0 t .= Levels 0 t ;{ 0 'i.ijlia ~ )'~~-

P205 Kg/ha. 0 25 2 50

0.'"
0.259

0."'8

0.280
0.291
O.~~5

0.279

0.392 0.'322
0.273 0.212

0.3S5 o. ,'5
0.";'9 £).2H9

0.005
0.018

o
2:'
50

Mean

Ta.ble - 110
~tteot, of pho8phorus end pot,aaa1tam 1n....rfiOt,loD
on the pereol1tAge of pbospborus 1n the a\em.
atter 60 days of sov~;.

Leve~ of --''':te"aia oi-i.;o·'~a ...-~ ..~~
F20S Kg/ha 0 25 50____. • "._,1IlI'_......tli_. _

0.413
0.441

0.'77

o 0.4'; 0.468 0.'58
25 0.39' 0.458 0.472
50 0."7 0.42' 0.)72

Mean 0.381 0.450 0.401
~~1 ~ 0.011

0~ (0.05) 0.038
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t.be nlgbest vaJ.ae arl4 " ~ reoor4ed trbe lowest phOs ;tlOrWl

oonwnt or at-em (Table 108).

The interno'tJion between pho sphorua and potass1:wl

vag al€;n1rloM't at all stages. Att.ar30 days, P,l'7
recorded the hlf~est value and P240 reoorded the lowe.t

phosphorus content ot st.8 (Taole 109). After GO days,

Po t'(, reoorded the hignest, pbo aphoNS Oolltent and P11"1
reoorded t.be lowest value (Table 110). At. 90th day,

P1~ reoordad the highest. valua and P2~ r$OOrdea the

lo_at. (Table 111).

:rhe data on i.b8 pboapbor1J8 oontont, of stem are

swamarl884 below.

1) \~lth inorea.sing 1...18 of 1l1·t.rog~n, pho8Pho~

and potas,91W1t the phoapboru oontant in awm varle4

only sllgbt-ly ~"'ou.gb 't.be dlfterenoea wero sip~lflenftt

at all the gtaP8. li'u.rther, there was no dlettMt.

trend ot .'l.rl<c'lt,1on in the per-oell'tage content of

phosphorus beotw.ae of t.l1e difterent, t,reatnanta. .Svcn

applio·3.tion "r graded le".18 of plloapborua fa-Ued to

register a corresponding Jnereaae 1ft the pbospborue

content of atea.
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11) ;,[1t.h a4'f81lo1ag ~ t ~r. was a trend of

deorease in phosphorus oont,ent, though the ext.ent of

deona-ae W'..lS no t, appreclable. !be different 't4-ea\mant..

t.ended to differ in the nature of varl(~t.lon 1l'l pbo;Jpborua

130ft lient wi t.b t,1me.

111) .\s in \be oase ot nltrogan oont"Jnt. a

ntUlber of interaotlona we.re 81gJl1fioant in the case o!

phosphorWJ Oorl1ient ,.:1,180. HoWEtYer. 1ibe results showed

no regular pat.t.ern and It -7 DOt. be pos81ble to draw

meaningful conoluslona.

a) t1!JA "'.011'- At. all .'agea, convol level

ot nitrogen gave maxI.. potase1wa oontent. ot •••

(Table 94 and Appendix XI). The loweet value was

reoorded by N'1 at 3O'th and b.Y 1'2 at. other stagea. There

waa signltioant difterenoe between the level~J eltOopt.

between N1 and. "2 at, 90tb. da1_ ureat of phoaphorua

was aliJ1itlo8ftt only at :50\11 and GOtrb. days. Itt 30th

4ay, Po recorded t.be bigbest, yalua and 2, and P2 were

at. par. At 60th day, P2 reoorded \he bighest value and

It was at. par wlt.h Po. The pboapboru.e lavel P1 reoorde4



l'ahle - 111

~£tGct, of phoJ}X1.oru.e and po t,aa jlWi.t interact.ion
ontJle peroentat:),8 of' pho"J?hOrus in t.l'l8 stem
after 90 da,p of eov1n.g.

l'able - 112

blrreot or nitrogen :.l.Dd pho;;)phoru.a 1n'teraotloft
on the peroentaee or potuslUJ11 in ma stem
att.er 30 da.y.s 0 t aowlng

5.161

4.314
4.416

5.225
}.945
4.643
4.604

J.:.oM •-

o
ao
60

Mean

Leve:Ls 'ot Ll.f'f'ulD .of "; 0 Kg/ha.
II Kg/ha 0 25 2 5 50

... ---
5.535 4.723
4.630 4.548
4.26' 4.520
4.809 4.597

0.011

0.041

0 O.32a 0.292 0."'3 0.312
25 0.323 O.26S O.}52 0.;17
50 0.'28 0.212 0.268 0.303

Mean 0.328 0.2" 0.'11
.j~'1 • 0.007-
,)4) (0.05) 0.025

" .
* - .

------------_....-----~~.__.,~---

2.132
1.759
1.612

2.165
1.6'5
1.472
1.824

fab1.e - 114
&treot of n1trogen and pbosphorus 1nt.eraotloft
on the peroent.age of pota8alum in the sw.
atter 90 day. 0 t ;Jovlng.
Levels of . lAvelS-of P;05 Kdha"--;;.
N Kt'/ha 0 25 50-,--,,-'"'--.....-_'..__-..,--~_...,----_.

o 2.023 2.206
}O 1.695 1.746
60 1.772 1.772

!'!ean 1 .82'3 1 .909
",)..:.i?~ .:. 0.05'
O~ (0.05) 0.189---------_._------_._._"""'-

.- t::1'\l;c ._' J

2.255
1.924

2.528 2.12' 2.687
2.2'5 2.207 2.'2'
2.135 1.882 1.748
2.299 2.07; 2.316

0.008

0.021

o
30
60

JJ (0.05)

Mean

r,:.ble - 11'
";;££80\ ot nlt.rogan. and phosphorus 1ntermotlon
Oll tJ1e peroem.ap of potassium 1n the stem
after 60 days or sowing.
Le!~18 ot .. -Le.~13 of .'p;6

5
-Kg/ha " ~ea.n

• b.~!;/ba 0 25 50
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5.161
4.374
4.476

3.175
4.495
4.5.,1

4.775 5.'81
4.793 4.555
4.89' 4.0)8
4.821 4.660

:>.011

0.041OD (0.05)
J ...M.-

Ta.ble - 115
~:;fteot ot nlvopn aa4 po~3.1ua 1n\eraotlon on the
percent-age 0 t po\8ae1ua in \he stem attdr 30 days or
sowing.
La-veli-o'--r:----;u,-',-.-e~1-8-o-t~A..2....0~K€/~:-ha-, - '--_.~,--

11' KUlla. 0 25 50 ~,ean.---------_.'._------------,-
o

30
60

19.'018 - 116
Brt~ot. of n1tro~<an :)ftd pottaaaium 1nt.eraot.!on on the
pero~nta.()3 of pottli,lsium 1n the at.em aft...r 60 of
sowing.

~ .. . - .."~"" -
0 2.555 2.655 2.'28 2.513

30 2.36' 1.895 2.507 2.2!)5
60 2.130 2.042 1 ;'00 1.924

Mean 2.'49 2.197 2.145
;j~N • 0.008-a,.i (0.05) 0.027

'Cclble - 117
;,;.,i'teot, ot n1t.rogen a"ld pot-help int..,raotlon on:~

peroen~\l or potassium 1ft \he owm attdr 90 days
of flowing.
Le'Yela ot
1'4' Kelna

Lewla ot ~O KtVna
o 25 50

o
'30
60

Mean

OD <0.05>

1.964 2.030
1 .867 1.76,
1.775 1.553
1.868 1.782

0.053
0.189

2.402
1.648

1.688

1.91'

2.1'2
1.159
1.612
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Table - 118
Etfeot ot phospborus aDd potass1ua 1Dt.eraot.ion on the
peroent.age 0 t po '&8.1_ in t.be a \ell att.er 30 da18 0 t
BOwing.

LeYeis of ~O Kt;Ala

o 25 50

o
25
,0

Mean

4.6o, 4 .94':~

4.465 4.637
5.}-J3 4.400
11..821 4.660

0.011

0.041

.,

4.002
4.690
4.020
4.5'1

4.009
4.597
4.604

--- ---------------_._--
Table - 119

gf'l'act. ot phosphorus and potaaslwn interaction on tn.
percentage ot potaa31u.m in the stell a.fter 60 days of
flOwing.

Levels of'
P20; k~ftta

Levels ot K
2

0 Kg/he.

o 2~ 5J
------~.,_._._-_._-----~----~

o
25

50
Mean
sm,; t-
aD (0.05)

2.405 2.348
2.;?52. 1.78'
2.392 2.460
2.349 2.197

0.008

0.027

2.145
2.183
2.107
2.145

2.299

2.07'
2• .,16

Table - 120

Effeot. ot pbo3phoND and potassium 1n.teraoftlol1 on ine
peroent.age ot potassium 1ft the .wm alt.er 90 days of
sov1.'1g.

Levels of ~0s- Levels ot LO ltf/'ba
Kg/ha '0 25 ~ 50
•

o
25
50

M$8l1

..,':;M •-
OJ) (0.05)-

1.753 1.919
2.004 1.5:50

1.848 2.020
1.868 1.7:32

'J.OS'
0.189

1.920
2.19'
1.62'
1.91'

1.823
1.909
1.824
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the lowest YS1ue. III tbe case ot po't88a1WD levels,

the conwnt of pot.aas1wl 81ga1tioMtl,y deoreaf:1ed wi'tb

1noreaalng levels at '\be f1rat two stages. At 90th

day. ~ reoorded hlgnoa'" ~alwJ and 1t was at par w1th

Ko which was also at par 'Wltb.K.,.

8et.wen .t.be stages, there waa aeorense in the

oOI1't.~nt. of potassium 1ft .\ell witJ1 t,iM, t.b~ extent of

decrease being mo at conap1o\lOWI between 30 a.l"1d 60 da18.

1 t further deoreaeed 011 \he 90- <la1 \bough tAG

map1~e of deorease vae DOt that euMtantlal. TAla

deoreasing trend was common tor all the treatments.

b) l!U~rao;&OJ1 ett!!\I' - tb8 effect of

nl\rogen and pho sphorua 1nteraotloll was ~11grliflc:mt

at aU at-ages Crable 112). The highest value 111&3

reoorded "1 N'oP0 and tbt1 lo-west "1 tlf1P2 oombi!'U1tlona.

Att.ar 60 day ~l. tbe highest. value was reoorded b1 floP2

llnd the 10_01. Y1Uu.e was reGarded by NzP2 oomb1rlatlona

(.l.able 113). Atter 90th day, tile lloP1 oomblnntlon

gave the highest val':J8 and N'2P2 r8001"4e4 tne lowest

value (Table 114).

'&.f1trob~ and potasslwa 1Dt,eraotlons were also

slgn1fl0aM at. all at,agea. At'Wr 30 dnys, "oK1 reoordecl
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the hl310at potasalua 001'l1.en. t ot ate. and 'l,K2 recorded

the love8t value (Table 115). At. 60th day aleo. noK,
reoorded the h1J~heat ~ue. btlt "'2K2 oomblAto\tlon

reoorded the lowest. value (fable 116). At 90th aa,.
no~ and !'f2K, recorded the hlgb8~}t artd~Jle loweot V"i.lluea

re~]'pactlvely (Table 117).

The phosphorus and pottas::Jlwa 1l'lt.eractlo118 ·were

aignifioant at all stages. Atter 30 days, P2Ko recorded

the higbie' po\aaslum OQllt.ellt ot SWIl and P21~ reoorde4

t.be lowest, vaJ.ue (Table 118). At 60th dtly, P2~ reoor4e4

tilEt higheat, value and P1~ l"8Gorded 1ihe lowest (Table 119).

After 90 days, P1~ an4 P11'., reOOrded the highest and

the lowe8t values respeotivel, (Table 120).

The results on t.be potaulu oontent ot a~1Il are

summarised as tollow.

1) ApplicatIon ot altroo"Gft '\ended to lover the

potass1um oontent or s"tem.

11) Pbospbor-t18 f.l>pl1oatlon tbougb had st.ati,st13al17

aIgnlf'loant etteot, t.he data 8bowe4 no GOnsistent pattern

of variation in potass1_ oODteat. w1\h V8rl'ing leve18 ot

applloatloa ot phoaphorue.
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111) Applloat.loll of PO~8l\a1l a180 did not. show

9t1'I pe.r.18~1l\ ettao' _ polaeel_ 0011\$11\. At tbe

tlre' t.VO stape, po~al_ oonten'ts of Ve8'\menta

reoe1vlng potassium applloat.lon were e....l'l lover thaD

the oontrol.

1v) Bet-wen the stages, tbere W88 c1eoreaee 1ft

'tbe oont.ent of potasslwD 1ft .'\em w1t.h \1me, the exwnt

of deorease being moat. conspiouous bet.ween ')0 an4 60

days. It further 4eoreaeed Oil ibe 90th day tbougb

\he magD.l tude of deoreaae was !lOt. 1bat subat.aa:tlal.

Tha d1fterent iroat.menta did ROt affect the :3.\)Ove

dEtorese1ng trend.

v) As 111 the OaM of n1'U'Ogenri.a4 pboepboJ"U8

oon1.ent,s. mo.' of t.b8 'wo-wa,- 1nteraot,lo!ls were

81plfloan't. Tof., the, followed no regular ,"ad aa4

it i8 diftlou.lt t,o draw uaeftll oonolu..aiona out of tbem.

a) !!!:lI effeot.1 - 1fluegen levels ware DOt.

signifioant at 60th dal of aow1J'aS wb,t;$re&S at 90th da)".

If. r000r4ed 81gnl1'loanU, h1gller -yalue and "1 reoorde4
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\b.e lowe8" va.1.ue and vas laterlor to 112 and .0 (Table

121 and Appendix XII). itteot. of pbOspbol'U8 was al80

not 8l.6D1tlo8ll\ after 60 4a,.. but, at, 90\11 d&7. P, aa4

Po were a.t par ..d _pertor 14 P2 1.,,81. In 1.he oue

of pota.ss1wa at 60th dB7. Ko reoor4.4 'lib. h1gbest

nitrogen peroentage p.nd 1t, vas at paP with 12- the

lowst value was 1'$001'4.4 bl K1 lemal. At 90th day alao.

Ito vas sllporlor toK, and ~ .4 tbtlse two were at par.

OVa!' the .'tape, \here waa DO appreoiable Ohanae

in tJw nitrogen conten.t ot tru.1ta.

II) ltW!raolt!1I IU6111- The lntaraotloa

between nitrogen an4 phosphorus vas aJ.snitlo...1 at boib

etape Crable 122). The \Nat.ment NZ?1 recorded 1:be

hi~.t, v~ue and the "oP2 NOorded tbe lowest. At

90th dal. "oF, oomb1natloll gave the higbeet value an4

the N1'1 reoorded trhe lowest wlue Crable 123).

The 1nt,eraotloll bet_an nitrogen an,d potasalua

vas a.190 elgftltloartt at .'lh the 8tages. The oombination

"0\ pve the hl~e.t 1'11\ropa oont.ent ot tr\11t. at

60th. day at sowing. tb8 low.t 'ftlWi vas reoor4&4 ba­

rtoK, crable 124). Arter 90 daya a.1eo, t.he hlgbeat val\M)

vaa reoorde4 bl No,. b\lt 1ibe lowet. value wa.s in '1, K2
combination. (:table 125).



Table - 121

t;ttaot. of levels ot nitrogen. phosphorus and potaaslwn on the perC'srltage of t.hese
nutrients in t.he trait a£ mont.hl.T tntenab.

. ---~----------

!flt.rogen. (per o;ant) Phosphorus (per l)~n\) Potassium (per oent)
--b6ib-~---90ii---- --g5ih-----goth----- bOiii-----95ih------

d'.:..:t dal dar ,1&1 day dill

LeveliJ of !If -'unat."

0 2.444 2.560 0.540 0.55; 3.072

30 2.462 2.441 0.542 0.569 ",.1)6

&0 2.533 2.491 0.5':J2 0.554- ;.0'55
'F' t,eat !f,;, Slg. N'S S1g. 3ig.
J..:.H • 0.027 0.006 0.004 0.002 0.011-aD (0.05) 0.019 - 0.008 0.0.,1
Levels of '2°5 Kg/ba

0 2.522 2.51' 0.531 0.528 2.992
25 2.489 2.513 0.565 0.564 ".042
50 2.428 2.466 0.576 0.584 '.209

'.ii,1 test. It.., cil,;. 31g. S!g. Sig.
,juH • 0.027 0.006 0.004 0.002 0.011-
0";; (0.05) - 0.019 0.011 O.OOd 0.0"
r..evela of ~o Kdha

0 2.543 2.545 0.540 0.544 3.039
25 2.396 2.479 0.565 0.57' '.099
50 2.500 2.469 0.560 0.559 ;.104

I tit 'test. Jig. 31g. 316 • ~)ig. S1g.
';>~M • 0.027 0.006 0.004- 0.002 0.011-
;;J.i (0.05) 0.079 0.019 0.011 O.oou 0.0'1

-""'--""-.--._.,,.,,,..,,.._,-,......--,_...

2.977
}.015
2.970
~IS

0.01'.5

2.936
2.971
'.051
Gig.

0.01'
0.040

2.961
2.984
}.018
3ig.

0.0'"
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The 1Dt;eraoUoa .'weea phosphorus 31d pe\aas1ull

wae 81p1tloan\. The ooablna'tJoa "(0 reoor4ed tile

highest. va1ue aIld P1~ reoorded 'the loves\ v::l.1u.e at boUt

stages (Tables 126 and 121).

'rne rasul ta on \b8 aitrogen oOlltent of .tru.its

may be sumrarlsed as follo",••

1) The dlreot ette.t,s 0 f graded levels of the

tbl"ee l'luVlents were hlgb].y 1ftoonalstAnt thryu~

8tatlstlo~111 slgn1t1oaat in ~.t on8ea. Even applioation

o t 01trog~n. tailed to g1ve a per.lawnt 1ftOrsaae 1ft 't.h.e

l11t.rof:,"en content of tru.lts.

11) Oftr the stnges. tJlere was no ap(}reol~.1.ble

Ohange in n11.rO gen oOllwnt. 0r fr'uJ.ts.

lli) Interaction etteot.s were aJ.s;niflcant 1n soat

oases but tb.e reau.l1'.8 wre iJ'IOou1at.ant.

a) Ma1D etreoMI- :rile effect ot nltrob'en was

not aIgrl1tioant at 60th tla.r. but at 90th day, it 'JIEl.U

slgrlltloatlt and n1 and "'0 reoorded the hl$eat a.'1d lowest

_lues respeotively ('table 121 end Appendix XII). The

"2 1"01 ~ at par wltb. tfo 1...1 1ft. the oase pboophorua,



Taole - 122

Etteo\ ot nitrogen and pboopborus ut.eraotion
011 \be perofiJntage of nlt.rogan 1n t'nllts atter
00 da33 ot oow1ng.

Level.a ot .Levels ot -p",05 J4£1h9.
If K.g/ha 0 25 c. 50 Mean

Table - 12'
bf'teotot nltro~1l end pho9phOl'US 1D.t.eraot.loa
ontbe peroen 1iage ot n1trogen. 1ft f'ruJ. t,a attAr
90 days of sowIng.

0 2.585 2.442 2.:505 2.444 0 2.574 2.606 2.502 2.560
30 2.453 2.422 2.512 2.462 '50 ?485 2.371 2.469 2.441
60 2.528 2.602 2.465 2.5'3 60 2.433 2.562 2.426 2.491

Mean 2.522 2.489 ~; .428 Mcan 2.51' 2.5" 2.466
~M • 0.038 a~ + 0.009- -aD (o.o~)) 0.1'7 O.J (0.05) 0.032.. --- ~ . '" .. --",."..-

table - 124
Etr.of, ot nl "torOgan and potaa31ura 1nwraotlon
on t-ne paroant&bre ot nit.roclen in truit.& af'ter
GO days of 30W1ng.

7abla - 125
BffEU'J1. 0 t ni t.ro gun ana. pot.aaa ilJ.m 1n'ter~:\O t.1<'t1'l
on the pe!"CQt.8.f-:8ofnltaro gan in tru.lts af'Wr
90 days 0 t aowing.
Lewls ot teve'].s ot Kz.O Kg/ha
!f l{g/ha 0 25 50

~",...........~-- ..,_..- .....~ .,._-------_._._.---------

2,,560
2.441
2.491

2.556
2.'18
2.5'2
2.469

2.626 2.500
2.5'r, 2.412
2.417 2.525
2.545 2.479

0.009
0.032Jl) (0.05)

o
30
&0

Mean

0 2.&65 ,;;:.09' 2.513 2.444
30 2.54' 2.522 2.'22 2.462
60 2.422 2.572 '\ 605 2.53'.~:.

Moen 2.54' 2.}96 2.500
;;j;.;Jo1 • 0.0'8-
('I' (0.05) 0.1'1vlJ



'fable - 126
Kfteoi ot phoapnorua and potassium !4teraot,lon
on \he percentage of nitrogen 1ft fru,! toe after
60 days of sowing.
... III r .. _, ,. .....-..,' ... ............ _

Levels of Levels ot K. 0 '4.g/iHj,
P205 Kg/ha 0 25 2 50

Ta.b1e - 127
Gfteot of phosphorus C'..n(l -potassium Int.8raotlon
011 the peroentage of ttl trogen in fru.lt.a att.er
90 jays 0 fsolll1ng•... ._a_'IlI_.c_,_-_",· ·..... "..___, _ ,._.. _
Levcl.ls.':' of Lovel:,; c! Z r...... Ktrh.aZ i:.J U HaM
P205t~ha 0 25 SO

~ •..,--."",,, ".,I><".'...._ ..~_ .... ~,-.. -,.~.•.•..._..._-...-,.....,_._-. • _

"~---'-'---""""-------

-----_.__ .""--~ ..~--------
o

2S
50

Mean

JJ:orM +-
OD (0.05)-

2.562 .2.442
2.642 2.455
2.4('.8 2.370
2.54', 2.596

0.0'.58
0.137

2.5€)}
2.290
2.565
2.500

2.522
2.489
2.428

o
25

50
H;;::an

.)~M +-
OJ) (0.05)

2.594 2.43B
2.60a 2.601

2.4'2 2.400
2.545 .? .419

O.OO~

0.032

2.509
2.·3'~2

2.565
2.469

2.51'
2.51 }

2.566

Table - 128

t;tfeot. of nl't.rogen P41d phosphorus 1nteraotlon
on t.ha peroent&ei."e of phoepnoru.e in fruits
aft.er 60 days of aowlng.

0.55'
0.569
0.554

Kg/ha
50

0.57'
0.602

0.571
0.584

~'a.b~e - 129
&t!eot. of nitrogen and phosphorus lrUieraotloa
on tbe peroantt~j;e of ph03snOl"'Wl 1ft t.M1it.s
att.u' 90 da,.. of' IiJO~Ilng.-.;.....-<---------ltev~lo of ' Levels of P2G5
W iCg/ha 0 25

o
30
60

M·..:an
"'.J-t •-

0.540
0.542
0.552

u.575
Q.577
0.577
.).'576

0.518 0.582
0.528 0.578
0.545 0.535
u.5;! 0.565

0.006
0.020

o
30
60

M~an

5,;Jrt +-
OJ (0.05)----------_.__..__ ._.-------



crable - 130
Eff'eot ot nitrogen- ;ut r1 pot.a.a~1um in1.ero.ctlot1.
on ttl.": peroentabte of phoa phortlS in .tr'll 't.~

attar 60 days of stHling.

Leyela 0 t Levels ot ~t} Kg{n.a Mea.'1
N' Kg/iUS 0 25 50

~\lble - 1;1
... ffact ot nlt.l"Ol,.ttn ;;>nd pot.n.saium interaction
on. tale peroentae.~ of pnoaphorllS in frt1ita
atter 90 days ot sowing.

_....._._-".. ._-,-
0 0.515 0.587 0.573 0.540 0 0.508 (1.590 0.563 0.55'

30 0.540 0.570 0.573 0.542 30 O.5-,a 0.590 0.517 0.569
60 0.585 O.S.,f3 0.5-;3 0.552 60 0.585 0.540 0.537 0.554

Me8ll ~J.540 0.565 0.560 Mean 0.544 0.573 0.559
.i;)6M • 0.006 Jd'i • 0.00'- -
OJ) (0.05) 0.020 OD (0.05) 0.014

F .."",," IN.

.u•

Table - 1."
Effect, of pbospborue and po'\B.8alU11 1n'teraot.1oD.
011 tb,e peroent,aga ot pD.oapMrwr 111 trW.ts after
90 dayP 0 t -winS.

II •

To. b1.e - 132
Efteet. of pboaibOrua and pot.aaaium lftterr::IO\101l
on tbo peroentage of phoaphoru8 1n truit,s attAr
60 clays 0 t sow1ng.

------------_._-_.----_......._.--
o

25
50

Mean
~£.M ~

CD <0.05)

O.4dO 0.563

0.543 0.571
0.617 0.557
0.540 0.565

0.006
0.020

0.548
0.517
0.555
0.560

0.5"
0.565
0.516

o
25
50

t"!..:a.n

S.wM •-
OD (0.05)

0.473 0.570
0.547 0.573
0.612 o.r;n
0.544 0.573

0.00'
0.014

0.542
0.572
a.56}

0.559

0.528
0.564
0.584
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~. peroent,ase of pbo.~rWl 1Doreased ,,,,1tJ1 higbiJr

lSYtlliJ but P2 81\4 P1 Wire a1, par a\ tbe first, stage.

Potassium applioation 1Iloreaeea tNt phoapborua COfrt.ent..

The potaa ;lum leval, K1 reoor4ed the higheat value an.d

Ko the 10we8t. But, the 189818, X1 and K2 \lIB" at par

at. the first. stage.

Over the stages.tbere W".18 very little Oh<."lllt,"8

in tone phr.mpbortt8 oontent. of fruits. Oomparing between

t.re::\tma'lt.a, tbare vaH 1noreaee 1ft some and daorew"];C 1n

some others. 3ut. the d1rterenoea were marg1n..~ in t:'~ll

b) 19W*St.J.gl'l ,I;t-o\l& - the highest pboaphoJl\UI

oont.ent, or fruit was obtaine4 at the ?foP1~nd 1~1P2

oollb1natlons at 601.h and 90th day respeot1v-311. M. botb

stages nopo r800rded the l0W88t Vf~~Y.e Crable. 126 gnd

129).

In the oase of in\eraot.lon between nltropll aDd

potassium at. both the stages, 1'fo K.w and N'oKo reoarded

the hl~eat and tha lovee" "alU8S 0 r pbosphorwt oontollt

of truitt, N8p80tlv~1J' (Tabl•• 130 aad 131 >.

Amongl.he ph')spbortUJ and I'OtLcmtxuI no.bln..~tl")ns.

P2Ko reoorded tne higbest "181... and PoKo reoorded the
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lowest; o<:)niant o.t phoapborua 111 truJ.t, at. botJl 8,a88.

(Tablt3 B 132 &lid 1,.,).

1) The ette", of IIItrogell 011 phosphor'..\, con\ent

thotlgb w~)lgnltloant, followed no r.~ul!'U" conoeivable

11) !,ppllo:z,.t1on of: pbDaphot"U8 led t.o an lncreflM

1n phoophorlls oont.ent. of fru.1t up\O tblt hl01eat lev~ll

of 50 kit P..,0S/na.
~ "

111) Appllot\\lotl..,! po~81wD also tended 1',0

inorease pht) s pb.or.i,s oontent bu.t th1a efteot iJ:.l,;a noted

only upto t.llf.) !nt.ermed1ate level of 2':; kg !'2{)/'b,.'l..

1v) over the stages, there vas very little ohange

in toha pho8oooru8 oontent of fruita. i1omptl:!"lng ;::Hl\wean

aome otn~r3. rIle d1fterenoes. howver, wars mt"rglnal

in all 0(1.3&::3 40

v) The interaction effecte ',lOre ilig:~l.:t "l{lrlable.

a) t'Q.1D ett~o\ll- Efle.' ot nitrogen applioation

was fJi~ltloant, onJ.y at til. tlret eta. (l'ablG 'i~;1 and
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Appendix XII). Tbe If, 1...1 ot !lit-rogen reoorded tbe

hle,heet, p8J"Oan-.p ot,01.&.818 1Il tru.1\t~ at. th18

ata.ae and the N'2 level re00r4ed \he lowet Talue.

Potasslwn oontent. 1J'loreaae4 wlt.h 1ftoreas1ng levels

ot pboaP1OrufJ andt.b18 lnOreaae was non-alEn1tio,~t

only be'tween Po and P1 a't 90th etay. In the case ot

pot.assium levels t\lL~. t.be value 1rlONaaed \11th 11~er

levels, but K1 snd IS? were at. par. These were superior

to K:o at. the t.1rs'tt etage IN.i ICo vas at p9..t" withy., at

the 2nd stage.

OYer the staiJ' 3 • t!:'1t!tre V&8 a deorsaee in the

potaarg!ut11 oontent of f'ru.lttil in all the trtl3tmentafroUl

60th to 90th day.

b) 19.t!rM'ttJqn etfll.t - la)ng the oomblnat1oDII

of '11 trogen and phosphorus, .,P2 "oorded tM h1~aat

potQ8alua oontent ot fruit. 8I'ld lf1Po reoorded tne lowest.

"alu.e at. the bo t.h stageD (Tables 1'4 and 135).

imong toile oom~ina1;i~na of nitrogen and potaSllua

N1~ recorded the h1gntuJt peroentar;e ot po t;\e.~!ltltfj 11'1

1'rtlit.s and '2~ reoorded the loweet value (Table 136).

At\er go daye, H, r~ reoorde4 t.he highest pereen~~t~ i~d

N'1Ko recorded the lowest Y9.1_ (fable 1'7).
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Table - ,,..

~rf.ot 01' nl\rogetl aDd ,.aphorus 1llUrao\lon oft the
penentage of pot.a8alW1 1D tru.!ts after 60 :lays of
BOving.

o '.050 '.078 '.067
;0 2.888 '.07' '.445
60 '.0'7 2.97' '.095

Mean 2.992 '.042 '.209
ti~M ~ 0.015
o~ (o.os) 0.054
•

4 n

'.072
'.1-,6
3.035

.,

Table - 13'
Effect. ot n1 t.ro ~.Il and pboapb.oNJI 1rl"eraot.loa on. t.b8
p..oent~ ot potaaslua 111 tru1ts atter 90 4a.p of
Bowing.

o
30
60

HeM
oi~M •-

".0153.007
2.79' 2.990
2.998 2.9"
2.936 2.971

0.018
0.068

2.911
:S.262
2.979
".051

..

2.977
'.015
2.970

T1lble - '"
!t~ffeot ot nlt.rogall 8l'ld po\a8a1U irlt.eraotlon on t,m
percent.age (')1' pot.aao1wl 1a fruit.s after 60 d&18 01'
sowing.

o
:50
60

Mesa
SJ:ltM •-
Jj) <0.05)

3.0," '.1'3
2.9" ".212
'.127 2.952
'.0'9 ;.099

0.015
0.054

'.04'
'.242
.,.02'7

'.104

'.012
'.1'56
3.0.,5



Table - 1",
Stteo't of nit.rogen and po\8a.lua .1n.t8raot.loll on the
peroefttage ot potaaal_ 1a t'rult,s after 90 daIS of
sowing.

130

Levol$ ot
N Kg/he.

Levels ot ~6 .Kg/ba
o 25 50

o
30
60

Mean
stJot ..-

3.000 2.942
2.880 3.09'
2.998 2.918
2.961 ," .984

0.01A
0.068

2.987
'.071
2.995
'.018

2.977
3.015
2.910

•

_.,--------------,~.,>~----

Ta t:a.UI - 138
stteot, of phospborua and po\8ealua 1n.teraot.1on on
the peroentage of potaeslW1 1ft. fruits atter 60 da.ya
of flOwing.

Levels of '.Leveis of ~O Kg/b.
P20S Kg/na 0 25 50

0 2.978 2.822 '.115 2.992
!fi 2.977 }.O20 J.128 3.042
50 3.16' '.455 '.008 3.209

Mean '.0'9 3.099 '.104
S.c;M • 0.015-aD (0.05) 0.054 .-

Ta.o].8 - 1'59
,~tteo' ot phosphoNa and po'taa31um 1nteraotlon on
\.he p81"Osftt.age of po t.aB81wa 1n fru1ts aft;,;!' 90 days
or sowing.

Mean

o 2.948 2.84'
25 2.950 2.910
50 2.961 3.200

.'.8ll 2.961 2.984
S~ ~ 0.018

OD (0.05) 0.068

'.016
'.055
2.965
'.018

2.936
2.971
3.051
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Among tl'8 1ntel'sotlona Or phoep!lorua 8c"ld

potassium P2K1 and Po K1 "oo.r4.4 \be hlgnellt ~lftd lowe...

potaa"lwn oont.ents ot tru1to Nepeotl"ely at 60th r't'lfl

90th day_ (Tables 1~ !?ltd 139).

1) The d.i.rect ai'feot ot n1trogen tbough \Il'J.S

sl.;niliaant, did not, tollow a regular p,g,tturn.

11) it.h .1.nQranB1~ lavale or both ~'"lrJ:mO!"t16

and pot9.f.Jsiu.m, tbe potassium oonten' 'teft4ed to inorease.

111) "vel' t.bc:~ a te.•'~:!J' 9, there was 3 dQI1l"8SoSe in t..be

pot.Moiu.m ...,onten.t of f!"U.1t;"! from 60 to 90l\T:: of '''fo'ring

1ft ~l the tr3atr~nt3.

1"'} Ii ltWilOOr of t\l)-iaotor 1ft.r8Ot10ftS wre

atat1etlc'uly sl ignltlcl1,tlt bu.t theM have to be nC!JleQtec:1

as no dlattnot pattel'l'l of tNa.-.nt varl!~t1cn \19.$

notloeable.

Btfeot of nl trot.;,,\:I1.• phoephorua and pota'J;l1l11'l1 on

\be u.pta.ke of' n1 tt'"O Ir3ft <te:lha> 8\ IlOnthlyit'\t.ervrds.
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a) !!!Nl .ttUY'· There vas slp1tlo~t. latIN_

11'1 \he to'tal up\SJte of uveg81l due to trb.ct 1n.oreaaJ.ns

levels ot nitrogen a~ 30th 4&7 ot plant gr'ovt.b. bu:t a:'

60tb Md 9O'tb da.ys. !if, eel "2 levels were at par and.

Bl~liloantly 9'lper1or to 'fa level (Table 140. P1g. a
and Appendix XIII).

!\t 30ttl dt:l1. Inareaa1ng 1...1a of pboSpll01"W1

S1i:~1tloantl1 1n.oreaeed tlUl n1trogen u.ptake. The

differences between the levels ot pbosphol'Ua vera not

slgnlt10ant at 60th day_ At the las' 8"£.1ge, e.en tbot\gb.

there was slgnlt1('umt dlrteHue '."well pho sphoru.s

levels, Po reoorded the h1s,b.es' value and 1t vas tollo_4

bl' P2 an4 Pl·

At all stages, K2 level reoor4ect the hi6he.'

a1 trogen uptak.e and. 1 t was _t par vlth l o and ~ at

first Iftd aeoon4 staps, reapeotlve17. but, superior to

1.
0

and te, at \he third atage. The l@'gels 1:1, I o and i1
gave the lowest values at 3Otb. 60th and 90tb daIS.

There was sub8tantla1 lnoreaee 1n uptake of

atU"o san vlt.h aa",anoing ap \lPto t.b.a last stage.

However. t.he rat.e 0 t 1M"... was hiBbee' be\.ell ;,Qt.b.

and 60lob day. after 90 v1ng.



Table - 140

Ettaot. of levels of n1troC'9ft. phosphorus and potas31um on the ap1.like of theme
BUt.!"1ents (Kg/ha) ato mol'lt.hly int.erYn.ls._•• -.-:. ...__.._ ........__. _. ......tt_,......,.·, _

IDl~!._qt_r!lK9.a!Jj_____ _J.m~Lqr_~~tR__ _!lalt'!"--qt-fq:i!'-Ile _
3Ot.n 60th 90th 'Oth 60tb 90th 30th 6O'Lh. 90th
day d;ly day day day day day day day------ _.- ----------------------------

Levels ot N' ig/ha
0 5.9a, 37.949 58.292 1.292 10.708 '''.444 12.547 61.872

30 16.706 :;9.914 B6.5'5 2.687 15.102 19.860 26.5;1 102.61'
bO 1e.250 58.010 >.:rr .811 2.673 15.926 20.572 27 .171 100.029

, Je' ' teat, ,age 31g. 3ig. ;.)1&• :';lg. SiS_ ,;1l ). 311_
.JA::iM + 0.161 1.241 0.555 0.0;8 0.557 0.400 0.104 2.610-
OJ) (0.05) 0.475 J.639 1.629 0.112 1.6'" 1.11' LOSS"" 1.8:50
Levels of P205 K.s/ha

0 12.0-,0 52.609 81.194 1.846 14.051 17.774 18.667 89.767
25 12.811 50.965 19.669 2.177 13.111 17.815 22.506 83.570

50 15.826 5'.099 71.115 2.629 14.628 18.200 25.082 91.171
·F' "'8", "lg IS S1g. 81g. ~fJ NJ Slg. lfJ

,) ".
S~H • 0.161 1.241 0.555 0.038 0.551 0.400 0.7)4- 2.670-
OJ; (0.05) 0.475 - 1.629 0.112 - 2.065
LeY8U of ~O Kg/ba

0 13.906 4<1.817 77.298 2.056 14.12" 18.117 22.211 86.'305
25 13.011 53.628 76.206 2.201 13.724 16.910 20.452 89.097
50 14.022 54.228 79.1'4 2.395 13.948 18.i350 23.531 89.1"

'.1 ' t.aat ,>lg. ,':;.lg. 51g. ~>ig. ltd ~1g. Jig. !fd

.,).liWl. + 0.161 1.241 0.555 ;).038 0.557 0.400 0.704 2.670-aD (O.O5) 0.475 3.639 1.629 0.112 1.173 2.065

71.312
110.529
103.905
Slg.

1.'42
'.936

97.619
95.965
98.222

!fS

1.342

-
99.3'9
93.879
90.609

oilg. p....

1.,.2 ~
3.936 v,:,
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b) lDill'!,It.HR .mtHI" III 1.be oase ot nitrogen

and pboephorus 1rlMraet1oaa at 30th da" \be combination,

"2P2 reoarded the h1p••' upt.ake of n,1 tl'ogen nad noP1

reoorded t.he lovest .alue (:rab1e 141). Arter 60 dB.,.

alao, N2P2 and "oP1 ooMtnat.lolls reoorded higbest an4

10wet nitrogen t.1pt.ake reep..'1"11 (Table 142). At tbe

gOtha daYt unlike tbe toraer '1«) staps, N1P2 reoorde4

\he hipst uptake, bu.t '\be lovest value was 1"'8oor484 DJ

NoP1(1'able 14.,).

Among the nl \rogen and potaaa1wl 1nt.eraot.loM

N2~ 1'8oor-ded the higheat ftlue ot IIIWOgan uptBll:8 an4

No~ Noorcled the lowst uptake at .,Otb dal (Table 144).

At, 60t.h day. "2K2 ooab1na\loll reoOJ'ded t.be h1gheet. .alue

and N'2~ recoract the lowest (Table 145). At, gOth da.y.

tbe higheet vruue was reoorded 1»1 N2Ko and the loves\

bl I'fo~ (table 146).

Of the aomb1natioJUI ot pboapb.orwJ and potassi_ "

Po~ and p11b reoorde4 '-be hJ.abeet anA the lowst V3.luee

ot n.1 'VOgan uptake a..t the 1..\ t.w stages, whereas at

the first stage P2Ko 8Ild Po !1 NOOJ"ded reapeetlve17 tne

bigbeet andtbe lowet. value. (Table. 147. 148 and 149).
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:rable - 141

Ef'f'ect, of' nitrogen n.m pOOSphOrtl3 tn1ieraotlon
on t.i.lU tlp~ake ot nitrogpft (~Yha) at 301.h day.

Leftls ot wn13 of P20S !dlia u
N tCg/ha. 0 25 50 '~Jean

----_._---_._--_._-----------

37.949
59.914
58.810

38.4'8
55.790
65.0613

53.099

41.278 34.975
60.611 63.340
55.937 55.426
52.609 50.965

1.241

6.30'

o
3·)
60

Mean

1'a,)le - 142

f~rreot ot nl tr''''I~n !1l'ld ph08phorus 1n'ter~U)\loD

on tone llpt.Si.;:.e ot nit-rogen (~b.a) at 00\11 dal.
La';~ls"-ot ~··-Lavel:;) Gt··p;OS---kg/ha.--·-- ~~ean

Kg/ba 0 25 50

5.ga.,
16.706
1,,,.250

-- .....- ...._-
6.903

17.950
22.550
15.828

6.367 4.600
14.683 17.48}

15.850 16.350
12.0;0 12.811

0.Z'29

0.823JD (0.05)

o
3V
00

HaM
.,h:~H +-

0.229
0.82;

. ..... ...
6.750 5.0<,' 6.117 5.985

15.6VO 16.417 18.100 16.706
19 ~67 17.5" 17.050 10.250..,

13.906 '3.011 14.022

o
'}O

60
Mean

CD (0.05)

t~bl. - 144
~tf'80t of nl1trogen 9l\d potasalu.m 1nt.eraotlorl
on the up\ake of nl'\rogen (Kg/ha) a\ 30th dri.Y.

Levels ot Levels ot K,zO [g/ha Mean
R (g/ba 0 25 50..

58.292
86.535
87.811

Table - 14'
.llf.ott of' D,11,rosea _4 pboaphol"Wl 1nteraot.loll
on t.b8 up1iak.e of nlVo8lD (Kg/ha) at 90\b. dal.

L8'Y8la ot Levels ot P205 Kg/ba Mean
N Kg/.ba 0 25 50--------

o 71.88' 47.087 55.907
30 84.401 80.969 94.2,S
60 ~).099 85.469 ~~1.864

Mesa 81.794 79.669 71.175
S~ ~ 0.706
O~ (0.05) 2.822



o
30
60

.(3:,1", - 146

S.rfuot. ot nl tro,:;;"eft:.nd potasalum interact.ion
on W:1.el1pt(.~.lt'e of rl1trof:;en (&g/hB) at. 90th da.y.

&e~~ld of' LevelG-ot:~o kg/~a-' Mean
~ uglh.a Q ~, 50

5tJ.292

86.535
fn .811

56.704
'90.031

90.667
"19.1'.

54.3\19 &3.H64

'3;:.•104 86.870

94.003 77.883
1'1.298 76.200

0.786
2.822

\)

30
60

Hean
J~.H ..-

table - 145
~fteot. or nlt.ro~en and pot.n.S31'1.1..C1 int.er,,.otion
on t..ba ·'.lpl.,ke of nitrogen (;'~g/1W.) at 60t.h day.
LevelS ot ~f .uev~la ot:{20 l .... Jl,.a -'

4g/Aa 0 2.J 50·~ !4ean
.....--... .
37.031 40.599 36.126 37.949
58.525 67.309 53.907 59.914
50.89:; 'j2.975 72.561 5t3.fl10

48.817 5'.026 54.228
1.241
6.·~,-------,_...._-_..,_...._-_._.._,._ ......--------- ____._0_._. .,

.................-....._--_....._.__.--_._---------

Xa.Dle - 141
~fteot. of pb.oapborlls and poftaaal_ lntoaraot.lon
on t.ne l.lpt.uke ot nlt.ro6&D (Kg/ba) at. 'lith day.

LeveLJ of Leftls ot ~O Kg/na 1"1aan -
p2°5 LJha 0 25 50

------------------_.-.- ~
CN
0)

Table - 148
.;:;tfect ot pbospb.ori.13:m.i potas31um int.eraotlon
on tnt) uptakB of nlt.rot~tln (Kg/ha) at 601b d:l.y.

:taevelsoi LaYeli··0 i ~O Kg/ha Me~'\ft
'2°5 Kg/ha 0 25 50.. ....

52.609
50.965
53.099

o 47.444 43.000 67.'62
2? 40.235 6,.852 46.809
50 ?8.772 52.031 43.494

f4ean 4H.817 5:3.628 54.228
,j ••M .:. 1.241

';u <a.os) 6.30;

12.0:50

12.811
15.a2B

o 11.900 11.433 13.511
25 13.217 12.907 12.250
50 16.600 14.56" 16.300

Mean 13.906 13.011 14.022
.>..;,H ~ .229

a~ (0.05) ).823
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1) W1th applloa\1On ot Jllt.rogen, ~bere V88 a

ma-ked and .\a~ls\loa117 81gtUtloant .1norease 111

nitrogen upt.ake at all t.be st.ages upt,o tJ18 lllter_dlate

lewl of 30 kg N/ha. When·tbe nltrobrell applloat.lon was

lnoreased to the :ne:'tt. higher level ot 60 kg/ha, there

vas praotloally 11ttle oh<-mge 1n nlt.ro{S-e1'1 llPtake by tJl8

pla.~ts.

i1} Applloation ot inoNaa1rlg doaes ot pboapborue

and po1a:Jelua a13O, in geural, resu.lte4 1n 11\Oreaa1n.g

uptake of nltrogen bat tb.e 'WeatlDent d1fterences vere

less oonaplcuoua and l ••e OOnel.Wat.

111) OVer the sf.at,....a. there was fA 8\.lbst~"U'l"1a1

1norea.se 1D u.pt.ake ot III irog8ll wl\h advanoing age, 1t

being a>st oonaplououa o.'twea 30 an4 60 days.

1\,) A.U the tW-w&1 lIlwraotloJ\s (1l1Vogeft X

phO..~horu.s, nlt.roh"9n s pot-aeal. and phosphorus x

potassIum) were oJo11tloaalt at all \he three 8~ge.

of obseM't'lt,lon. Howver, the results were variL\b18 nn4

1t 18 not po.l01e to arrlft at OOftClreW oOl'lolu.alona.

The only trend not1oed 18 that. wbel\ the ftUvlents are
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applied in. oomb1na1.1on., \be uptake va.a generallT high.

Yet., the higbeet \lptaJaI t1gQrea are 1101. alva.vs at tbe

h1EJ18S\ leYaln ot nutrients.

a) .!i!JA e~J:.oH' - the dau. on tne phosphorus

lip take 1l1"e prosen'ted 1ft tAG Table 140, Ii'1g. 6 n.nd

anal,ysls ot -.arlanoe 1l'lt.he Appendix XIII. Atter 30

days, If1 leYel reoorded the hisbeet. value and 1t wae

at par with 1'2- Ai 60\h and 90th da18. t.bare wae In.oreaae

in \be uptake witb 1noreaslag lewla ot nl~rogen. bu.t

"2 and ~1 were at p,~ wi t.b .aoh other. The efteots ot

pbospboru.& levels wre alg1l1tloaat. oD.13' a.t, t.hu first,

9 'tap and at, tn1a st.age. 1nonaslng levels ailowe4

sl~1tloantl1 higher uptr~.. In t.h~ oase ot potassium,

t.bare vas 91(,,1t1oa.nt dille...uo. at 30th and 9O\h ds,..

only_ At, tbe.. two etape. ~ reoor4ed the highest.

vru.u.e and Kb and ~ reoorcl84 lowe.t. value. at the first

and the laat et.agas, Napeotlve1J.

Over the stages. tbere was inorease in the upiWte

ot phospnorus wlt..'l t.1me upto 90th day. The 1tUI.Xlmua rate

ot uptake WS ob8erved betwea the tirst two stages.
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o t n.1'Uosell a.n4 paoapborua. 1f2'P2 recorded the hlps",

uptake of pbOQ}i1OI'\18 at. 3O"h and 6ot.h days, wI:'18reaa at.

gOth day. tbe h1gbe.' nlue waa reoor4ed bl r'2'P1• At.

~\h and 90'\b. <117:1.18. \be loveD' val.... was re00r4ed 1»7

NoP, and at tn. 60\11 al. "oP2 reoorded tJ1e lo_et V1?J.ue

(Tables 150. 151 and 152).

The lntAraot,lon between n1U'Ogeft am po1la8allJt1l

vas olt,ufloant only at 30th 8.l'ld 90th dVl78. At, t..lW

first at,.~ge. the h1gbeet phosphorus upt.ake was [~lvea bl

~1K2 1l4l.ereaa a.t 90th. day. 1t was not1oed at N2Ko

ooab1na.tlon. 'I'be 10\1891. Y81u8 waa r~oord.d by "0 K2 an4

NoKo at JOt.h and 90th 4BJ'9 re8peo\lvely (Tables 15' and

154).

In \be case of 1DUrao\lon b8twell phoaphot"US

and po\saslwn at 30th day, hlps' uptake of pboepboruJI

was obae"ad 1n the ooabJ.natlol1. P2~ wbereas at. t.be

60tJi nnd the 9Ot.h d3.Ys. P2~ %"8001'484 tbIJ hltJ>.eat valu.es.

The lovest up\BlrlI figures wve ..oorded \)1 PoKo ' P1X.
aa.4 P2~ 8\ lU8t••00114 and \lUrd 8t.a•• respeotl"81J

(Ttlbles 155, 156 and 157).



Table - 149
.:...tfeot. of phosphorus and pot&s3ium int.erac tolon
on t.be u.pt..~ of nitrogen (Kg/ha) at. 90th day.

.iJevel~.of Levola of ;~20 Kg!ba i-tean
P20S Kg/ha 0 25 50 ----------_._._----------

:f:li.lle - 150
Bfteo1. or nit.rogen l\n(l phosphoru.a interact.ioll
on the u.pt.ai~e ot pi.lO,;;jphorud (Z8Iha) at 30th da,f.

£e~~ls of I:;;V;ls of ;)205 I{g/ba !'1ean
N k~f~ 0 25 50

o 75.802 74.501 95.049
25 63.988 74.636 74.901
50 92.105 79.451 67.451

Maaa 71.298 76.206 79.134
J~M ~ O.7A6
J~ (0.05) 2.622

81.794
79.669
11.175

o 1.358 1.148
30 2.099 2.944
60 2.080 2.439

H~an 1.846 2.177
Jtm:. 0.054
CD <0.05) 0.194

1.'70
3.019
'.500
2.629

1.292
2.&87
2.67'.5

Table - 151
Btteot. of nitrogen and pDospborna 1nt.eraotion
on the uptalot of phosphorus (lg,'.ha) at. 60t.b day..

Table - 152

Efreot. or nlt.rogen:md phos~rus InteraotloD
on the upt.ake of phOapnortlS (Kg/ha) at 90th day.

Levela of L;vairi ';i"P205 Kg/ha Mean
N' ~/ba 0 25 50

o
30
(;)0

Maan

10.778 11.278
15.1;0 15.0/;)9

16.265 12.957
14.057 13.111

O.7fJ1
2.828

10.068
15.25)
1d.5:.>7
14.628

10.700

11).102

15.926

o 15.685 10.667 ".982
}O 18.846 19.6~8 21.0'1
60 18.'(130 2'5.000 19.846

M~an 17.774 17.815 18.288
J~~ ~ 0.,06

1;.444
19.860
20.512

--~---------'"'-"-"._----~
~

o



Table - 154
~!l"eot or n1 troc;an and pot.aaslWD lnt-eraoi.1on
on th13 u.1' t.a.ke 0 t pbo apboru.a (Kg/ha) at. 90th
dal.

fable - 1,3
.~rt.ot. of nit.l"ogen and pot&tl81u.m 1nt.eraction
on. the U.ptM\3 of pnosphorwa (4J;/ha) at 30th
dSf'.
L.W"':·l-s--o~t---'-Le-·",-e"':'1-8-ot~iL~.'"':'o-l{~'r.g~/b-a----

N Kg/ba 0 25'c 50 Honn
'Le~18ls of
n Kg/ha -_.. .-.............

0 1.370 1.265 1.241 1.092 0 13.1';0 13.827 13.376 13.444
}O 2.1'0 2.858 3.074 2.687 30 13.161 19.185 22.234 19.860
00 2.667 2.401 2.870 2.673 60 2;.062 11.716 20.938 20.572

Mean 2.056 2.201 ," 395 Mean 14.12' '''.124- '3.948,(.~. , '

..)~H • 0.054 ~.6M • 0.566- -
OJ) (0.55) 0.194 OJ) (0.55) 2.0'2

Table - 155
it1'eo\ of pbospbDrw» and pou.sslW1. int.eraot.lon
on 'tb8 Q.p1t8Jce of phosphorus (~ba) at.30t.h day. ...

table - 156
Ett..\ ofpboapbOr~a and. po1.aaslwa 1nt.er~l,l()n

on toM u.p1.t<ilm of phosphorus (Kg/ha) at 60t.h day.

.bevel!. of 1ewl~:i ot ~O Kg/na !/e~n
p2°5 :!'..gAla 0 25 50--------_.. _._--

14.057
1}.111

14.628

o 13.420 12.556 16.197
25 12.235 13.747 13.'52
50 16.716 14.tnO 12.296

M~an 14.123 13.724 13.948
:3..:.ii:. O.1ftl
Ju (0.55) 2.'328 I­

~----_._--_.."",-------------_.- .....

1.846
2.177
~2.629

1.982

2.259
2.944­

2.395

1.6:.35 1.870

2.039 2.2'"
2.444 2.5\,\()

2.056 2.201
0.054
0.1'34Ou (0.55)

o
25
50

Mean
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reeulte4 1ft an 1no.r'ea8e 111 u.ptake of phoephoru..3. It

vae IW)st oouplouDwt 111 \be OU8 of n1voge.n•••peo1a1l1

between 0 8l\c1 JO kg l/ha. :rne d1fferences 1n up'taQ of

phosphorus oon_fluent. 10 appllOa\loft of graded lne1s ot

phosphorus and pot.aaalua _1'8 !lOt 80 marked.

11) Ae1n. tJw ... of n1t.ro gen \lpt.aKe. t.here vas

inoreaaG in up\ak.e ot pboapborua ~J.1so 'J1th 1'.1_. now.,..!'.

tbe extent of 1n.oreaae vaa ..,11 b.1Pr between 30 and 60

days atwr flOwing th8n betwean \be 60th and 90ih days_

The ra-te ot 1noreaae 1n upt.~. \flt.h advano1rlg t\g$ appeare4

to ba una.rreote4 by tibe AUtenftt. \reat.nenta.

111) Again, a.s in tJ\e oase of n.itrogen tlPt.<:~te.

the 1nt.81"aot,lon efteots 8110_4 no oonslstent pat,t.em.

and tbe only lnd1oatlon noted 18 1ib.a' otten, the upt.alc8

of phosphorus vaa higher _. tbe nu:trlents were applle4

in combination. Howwr "be oombination g1,,1ng the

high••t phosphorus u.ptaJc8 was not alval'S 'V14 0 •• vlt.h

highest levels ot nutrients.

4. , Po tag,!!!! Otg/ba; ~

a) .!!Ya I "-9!1' - 1118 data on the ma.tn ef'teots

arepreaented 1n Table 140, Fig. 8 n.nd tJ'le M:l.lyo1s ot

varlsno8 in ~e Append1x XIV.
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Anar 30 4&78 of .ovlng, "2 reoorded the highest

uptalrs ot potsau.1_I _re.. at. 60th and 90~ daY8, tf1
reoorded the hJ.sb,ee' ftlu.e. At. all st.ag88. til and 'rf2
were at par and s1gll1flo.t.11 8\1perlor to No _ 8tteota

of pbonphorus lewla vera s18111floatlt. on17 at t.he 3O'th

day and at \bat. etage, theN VU 81galtlt'Haztt 1n.oreaee 1ft

the uptalfa of potaaalWD due 'to tbe moren,sing levels of

phoephoruih stteot$ ot potraaalll1l 18ve18 were alsrdfloSllt.

at. 30th aJ'J4 60th days. At. 30th day. ~ reeoraea. the

hlejles\ value but. tohe h1lPGst. uptake waa noted at ~

a.t 60th day_ At botJl tbII et&ge;3, K1 raoorued U1e lO'IIGst

Vtuue ~lnd 1t vas at par with '0 at 30th day_ At bot.b.

t.be siagan, 71) rmd i{2 were at. par.

()Yer t.ba s\age., a ~_d 1aoreaae in 1he uptake

of' potassium was noticed oalT upt.o the 60th .lay at all

levels ot all the three DUt.r1ents. Aftar that. st.age,

inorease 1ft pot.asalwa upt,aJe vaa marglnal.

b) In.tKrl.O!loA .~tu:kll-!he interaotlon elf"t..

bet-ween nl'\rrogen aDd pbospboras vere slgnlfioant onlT

at 30ib and 90t.h days. 1be blgheat pot.aiJa1wll tlpt!),~

we noor4ad by tJ18 ooilb1na\1on N'2P2 at 3<:>t.h dt~. whw-eaa

at 90th daJ. N1P2 rfiloorded t.Qe blgbe8t value. At both
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\be stapa, NoP, reeor4e4 t.b8 low.\ llptake ot potasslW1

(table. 158 and 159).

';'he lnieraot,loJl lM'weell nit,rogen and potua1Wl

',las also signltloan\ at, -,o~ an.d 90tb daIS. The higbee'

uptake of potaas1ull Vb "<lOrded bT Tf2K2 and n,~ 8114

the lowest values were reoordect ttl' ,.o~ and !1
0

(0

rGepeot,1vely at. 30th aa4 90. days ot pla'1ting (Tables

160 and 161).

The interaot.ion bet-wen phosphorus an:i potassium

was a1gn1.t.1oant only at 60th ~l1d 90th dtly,:;. ';'he higl::.est

values were raoorded by Po~ and P2Ko conbinatlc:na at

60th and 90th d::1ya, respeotlvely and 't.he loweat vu.ues

were recorded by P1i{o and 'P2B2 GO.binat,lon" at t;.lEh1e

8UpS respeotively (Tabla. 162 and 16').

jibe tJ\1DUW:lry of tne result. on petasaid up'taka 1a

given below.

1) 'with 1ncra9.s11'1g do... of the nutrients, there

was inorease in U.pt:lKa of po\8ulum eapeolnJ..lt upto the

intermediate 13vels. TIll. iftCrea:J8 \iC1.t1 101081, aonspiououa

1n the oase of nl tro gen. The effect on tha U.pti~ of

potaaelwa wan not very high even b1 appllontlon of

lnoreaa1ng doses ot po \a.al_.
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11) f')yer 'be ....0. tMre vas an 1JBpre.1ve

1ncreaae 1ft uptake ••peolally between 30 and 60 da~l8

.fifter sowing. Between 60 a'1d 90 days also, the upt.aJte

of potasalwa turt.ber lao"...d bat. t.b.e magrU'tu4e of

lnareaae vas less.

111) As in the 0&118 ot pnoephol"U8 up'taJee. quite

e. tev two·"JaY lnteraotlona were ata\ltJtloally alg1l1tloant.

Hoveftl". from the hlgh1, vaz-lable r ..u.lta. the only

i,)"Oneral trend. Indloate4 18 \hat t.he uptake was J.:,'lnerl:-llly

hi~ar when the nutrJente were applied in oomb11'1Qtlon.

Agaln. the oombinat1on glYs.ng \be hl8'lest apta. was

no t \he same in q,ll oases.

"



Ta.ble - 157
~.rteot or pnoap.nor~lS ~md potas.jlum int.err.l.O t.lon
on t.be uptalte of p.tlOsphOrus C:.g;ha) at 90!Jl day.
Le.el~ of Levels or ~O·, k";iIha l.o!ean
p 2°5 ~;/ha 0 2~~ 50

,.. ::lole - 158

;;f':f'eot. ot nitrogenrmd pho,Jphor~1S L-tt.eraotlon.
on ·t..ne \lIJl.'tke of" pot~-.aalWl (Kgina) at 30th {lay.

LeYals ot -'-L.Qwlso'f P 0 KE1./ha M.. ~ ...,.a..
"'I''I't..._ 2 5 - ."".--.i. ...~ loJoOo 0 25 ,0. --

0 17.}89 16.000 19.932 17.714- 0 13.302 9.475 14.364 12.547
25 15.B89 16.587 20.9&9 17.815 30 21.136 30.,14 27.54} 26.5'31

50 21.074- 18.142 15.648 19.2Bn GO 21.;)62 27.130 33."9 21.177
~Lan 18.117 1&.910 18.850 MG_ 18.00"'1 22.506 25.082
iitJll.M ,. 0.506 S~M • 0.995- -Ou (0.05) 2.0"2 CD (0.05) '.576.....~- .

Table - 159
Effeot. ot a1\rogen an4 phosphOrus lnterac t,ion
on tb.e u.pt.ake 01' po\aaalum (Kg/h.a) at 90th day ..
_~_~~ ~ ,,_- • I

I,.vela of Lttvels 0 t Pi)5 1{g,/ha LLan
~ 4gfaa 0 25 50

Xable - '160

Effeot of nitro~n und potassium 1nter':1.otlon
on the upt.ake of pot"l:HJlum (Ag/ha) at. ;oth day.
LeVt~L'1 ot' 17evela ot"K

2
0 r"Jiii'- ';.~~~'...-

N~~ 0 25 50______---.._ u..,. .~ __.. __ . •. .-,;_. _

o 13.9·~; 10.599 13.105 12.547
30 24.216 27.716 27.661 20.531
GO 2fJ.j6U 2;'.043 29.827 2'7.177

M~an 22.271 20.452 23.531

--,,", .._....__._- ~...
en

0.995
.~ '576:> ••

.3~M •-

77.372
110.529

103.905

87.790 64.364 79.96'
'0'.210 109.469 118.908
101.358 114.(62)5.796
97.619 95.965 98.222

1.898
6.818

o
}O

&0
Mean
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Table - 161
Bffeot of nitrogen aDd pot.a3s1wn 1ft\&r80tlon on \he
upt,~lke ot po\asslu.11 (lg/ha) at 90th daTe
vm' • " .... b

77.372
110.529
103.905

76.179
120.9'6
98.710
98.609

71.117 84.821
106.'89 104.260
120.451 92.550
99.319 93.879

1.898
6.818

Levels of l,awls of 120 Kg/ha
~ ~ba 0 25 50____,"'_~, .. __lIt._.'·.. _

o
30
60

_""-__• -·_w _

.. able - 162
~freot of phoaphorw and potaealum 1rl\erao\lon on. t.he
tlpt.n..tr.o of rJOf"aaalwn (Ig/ha) at ts'Jtb day.
L-ev~i; 0:--'· - i.-vels oj ~o l~ --_.--'1-e-a-n.--

~/)~ ~h~__ 0 25. .__"_~_O_. _
('"
v

2S

50
HeM

8'.599 79.247
75.5;1 91.54'
99.784 96.450
a6.305 69 .097

".775
1;1.562

106.457
65.6'36
77.247
89.11'

89.767
63.570
91.177

............. ..- .cc. " --,__

'l'able - 16.,
Etfeot of phosphorus and po'\asslu.m In:terrJOtlon Oft the
upt.filite ot pot.aaslu.m (lg,'ha) at 90th 'lay.
Levels of Levels of LO ~~Jha -----

I? " t~ean
P20S KElha 0 25 50____, . _.a •__- ·, _

o 95.426 89.2'5
25 91.592 88.59'
50 110.938 10'.609

Mean 99.319 93.679
~.L,M .:. 1.898
aD (0.05) &.818

108.197

107.710
19.920
98.609

97.619
95.965
98.222

-----------------,,---'.',------
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App11oat;1on ot ni trogell aboved aJ.snltica.n'tt

inoreaae in. plant height ll{JW 'be h1Bbast level v1ed

except, on the 15th day ot _w1Dg Where it V~l8 onl1 u.pto

t.ne 1nwraedlate level. Irloreaee in plant height in

bh1ndi due t.o nitrogen applloatloll was also report.ed Dl

(Arnon 1943; Wadlelgn, 1'357, Burris. 1959; Sutton,

196'. itlldbaan. 1966; Singh!l .16- 1966, Kamalanatball

~.!l. 1970 and Bid !.l!l. 1911).

In the case ot phosphorus a1ao there vas

s1gnif1oant 1ftOreaee 1ft plaDt height upto the highest

level of 50 ke; p205/ba, emep' durlns \be peak stagea 0 i

bearing, from }Ot.b. to 60t,h dSl. whare 1t. vas ol'lly \lPW

t.be ltlt.armedi;l't,e level of 2; q P2oS/na. 31ngb J! !1.
(1966 and 1961) also obeern4 s1a.Uar responee upto a

level ot 50 kg P205/ha. aut Sbarma and ShUlla (197')

reporWd 81gn1tloaat etteot OIl helg.b'tt oaly upto 34.8 kg

P205/ha·

148

aegard1n.g the response t.o potassium, it ht'id been

no.d t.hat. t.b.e potaastua applloatlon r~oorded

31e'l\lfloant effeot on plant be1gb" ollly upto the bearing

a"ap le. at 15th and 30th dA,r. At, thesa s\agee \he

elgnJ.tloanoe vae notioea onl7 upto the intermediate 18ftl
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ot 25 kg ~O/ha and further inoree.a9 llPto 50 kg ~o/ha

oonaiderabl, redu.oed the plant he1gbt. Sutt,oll (1963)

~;U.80 obsen-ad that &pplioat1oQ of potatal!lU1l had no

slgnU1cant etfeot, on \he vegetati" iJ"Ovth ot bhlndl.

Jont.ra4io1.0rl reault had also be~ll reported b7 Singh

(1979) who found that the he1gbt, of bb.1ndl 1nore...a

upto a level ot 60 !:g ~O/ba..

All tJ1e t,wo-taot.or 1n\eraotloM vara slg1'l1tleant..

The general tren.d ot nitrogen and phosphorus 1nteraotloJl

was positive. A positive response 1n the case ot plant,

height, to nitrogen and phospborus oombinatlons was aleo

reported by ~1s,lmbhl !!.f:l. (1970, 1975) and 3111gh (1979).

EWfttbOllgh the interactions buttweell nlt.rogen x

potaasiu.m and phosphorus x potassium wre 81g1utloant.

the result was not consistent enough. to draw any general

oonolualon. Plant height 111 bb1l'ld1 18 a Oharaotdr 'that

18 altend appreolabl7 1»7 a"t&1labUll.,y 0 t the three

fertUlzer nut.rlel'l'ts. In tb8 e&88 of nitrogen and

phoapb.ol"..ls, the general 1n41oatloft 18 t,hat ot an 1noreaae

in height. with 1noreasing 18,"18 of theae nutrients. On

the oontrary t po tu81w1 applloatlon produ.oe4 81gnitlo8llt

inarease in a rew oases Bad llOa-slplfloant. inor__ 1n
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a few ot-bar O&8fUJ. 1beae 41tterenoes JIOat probab11

ari. trom tbe dUterenGee in t.he orlpnal raw of

&ftUabl111.1 of potasalW4 in the ~il 1ft whioh \be..

experiments were conducted. In the present. st.ud,. there

was L"lOren.ae In height \Ii·th 1noreaa1ng 18ve18 0 f the

three nutrlentn indica.t.ing tbe presenoe of 8ub-opt1mal

level otnutriant,$ in soil before oropplng. In the oaae

ot pot.a,$slwn, the rS3i.1lt.a were not.. ;~ ()OJlsi~tent as 111

tJ:le 0 t...i'ler two m.tt.rlenloil, tAere being slgnltloartt 1ncrease

in height only a.t, t.he first two stagea. At, theae stages

:tUo. there \I8.S inorease in helgbt upt.o 25 kg ~O/ba. a

further 1110re886 in applloat,iOI1 remlltlng 1n a deoreWJ8.

At lat.er stages, differenoes dla!;1ppeared. The only

jutlfloation. appears to be thet tbe highest dose 0 t

potassium applied basally had some initial lnhablt.or1

etfect on plant growth and that, tJlia was well oompetWat.ed

at later stages. Howver., .yldel\Oee for~Hloh 1nhibit,or,

efteot ot potassium on bel8tlt of bh1ndl are not avaUable

in literat.ure. :Pe.rhaps a oert.?..1n devee of sal' 1njur1

u01t hays oaoure4 1n the earl1 ."a.a. Su.oh algaltloaa\

1nhl~tory ette.to wort) he."..l', ant. observed 1n other

gro\ll\b oharno't.ers.
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non-branching t7~18 ,0084'U"yations Oft. t.h18 oharaot,er \ll8r.

ulso reoorded. l'here was stnt,latloally significant,

inorease 1n this ohare,etar "'11th lnoreaa!ng levels ot

nitrogen and ~ max1mu.m number of branohes proclu.oe4

wars 1.67 per pl'lnt. The interaction etfeot \8re not

31~liflotlnt•

'I'ne number of fwto t,iona.1 leaft8 was affected by

a.pplioation of >.'111 the t.bree mlv1en'tt8 tJlough tb.d att"t,

vas oonslet.ent upto ,he intermediate levels onl,. l'hare

are two taotora that inn.-.. tbe nUllber ot t\LtlOt,lonal

leaWf5 viz. the rAte of loaf produotlon amI the

retentivity of th.e le<1.Y8a. A$ the reeJu.lts on l~('rl'

produotlon \lOu1tl indioate, nit.rogen appllQ~lt,lon reaulted

in iliglwr laat produ.Cl'C.lon j Ylherens tne etfeota of

pbosphor,18 a.~.:l I)Qt,ri,Sslt.W 'Were not a18ftlfloarH.. It, 'Hou.ld

thus t'taM tbat. L'1 the oasa of nitrogen, higner .t.\mo1tlonal

leaf nwaber might have refJUl1ied from b,lgner lea£produotlon

al1her alone ()!' in oombination wlib hIgher a(,t Nt.8ntIvIt".

In t.he oase of phoaphorua and pota881um irlOreased leaf

retentlv11.y QPpe~U"s to be \be onl7 factor rospons1ble

tor tJw hIgher n.wabBr ot :tuaot.lonal leaves.

Tot!).l nu.m.l>et" ot lea:ws produced per plant va.

affeoted 91gnlfloao:tly b7 fti tl'OgeJ'l applioation apto the
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higbeet. 1e".1 tried. TbI:.tame trend waa also obaeJ"Y8d

'01 Randhawa (1962) upto a level of 66 kg !f/ha. A

oollpar1aon ot t.he raaw.t.s with pl9rl\ haigh' and rmmber

of fuMt.lonal le!l.wa would 1ndloate that. there 18 811gb"

4••1at.101\ of 1.b.e trend 1n \b1s oase. The jWJtlf1oat1011

for t.his appJ1l!'s to be e1\hor \ha.t leaf Pl"Odl101.101l~. a

oharaot8r no to as muoh "apou1ft to phosphorus and

potassium or t.hat the leftl of 4et101etl0l of the:JG

nut.rle"ta for e.ppreo1ab1e 1Dhlltl\lon in leaf prodW't.loft

18 lowr than tbn.t of the other two oharao\era.

lnoreanlng lewla ot ft1t.rOb'Sft 81gnlfll38Dt,ly

1noreaead t.he leaf area 1l'ldex bot.b at. '3Oth and 60th dal••

The aame effec' 'las notioud 1ft 'the oaee ofphospllorl18

applioation al30. Applloatloft of potasalWD deoreased

t.be leaf area index at. 't.he 30th dny I whereas oO!'ls14era.ble

lnorease in this oha.raowr Wtl8 not.ioed at t.ne 6O\b. day

due 1;0 it.a ~lpplloatlon upto 'h.. highest; level. lber.

was a s't.eady inorease in L.A.I. OWl' t.he stages (,ut4 'the

ext.ent. of inOrease '..laS more or 18e8 Cl8.Ille in all t.be

treatments. Lel-J.f area 1D4e. 18 a tunotlon of both the

l'1UIlHr of tWlot.loY'la.l lea"a at. !to time and the aftrage

".Ci. of the leaf. The s1Jtl1larlty 1n tibe vend ot re9ult.8

may be takeft to In41oat.e \ba.t SI'l 1ft4Naae in leaf number
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vas one ot the tao\ors reeponaible tor the !noreaaed

u.':".I. at hiejler levels of the nutrients. Ye1., the

point remains tbtlt even JAJ.en there waa 1'10 signifioant

lnorease in 16af' nu.frll:)er beyond the intermediate levels

of the nutrient.s, leaf ~i.l"8a index oont1nusd ~ increase.

In all pro001»111t.y, inorease 111 mep.n area per leaf wa.
an 8'1uu1y important. factor Nspoaalble tor the inorease

in IuA.I. at tne hig-lest. lew1 of nutrient-e.

Applioat1on ot n1trogen monas.d ne, asa1a1latlon

rata u.pto the intormediate lewl and this vas tollove4

by deorease at a atill hlgber level. 'Pb.osphortl&

applloatlon tended \0 deorea88 \he tt.A •..1. value. Added

potassium hn.d no etteet. ..A.H_, 'be1nfi~ a measure ot

oarbohydrate acoarnulat1on per unit leat are"~. 18 expected

to follow rm 1nverse rela.tion. with ,l,.A..I., beoause of

mutWll shad1ng ot lEn.ves (i~Qt90!1. 1958). As applioat1oft

of nitroe~n and phosphorUiJ resulted 1n slgnltiooot,

increase in 1 ••1., 1t, was to 00 expeo\ed that N.A .ft.

'fIO~ld deonaae with 1rloreasiq leftls of these Dllt.rlellts.

elba reaul'i.3 obtained, bowftr. do not, tollow this patt,urn.

A oollparlson of L.A.l. ftlu.e. wUl 811bst.an.t,iate t.h1s laok

ot deorease 1n !f.' .£1. Tho h1gbes' meen L.A.I. obtained

was only 1.84 ",hlah is genera.1l1 oons1dered inadequ.atA

tor inducing any m.~ked mu\ual shading.



154

Another factor that afteot.a N. A.d. oould be the

8tt10181101 of 1n41vldual leaf to photo91nthe81s8 wb.loh

18 ottel\ relaWd to the ohlorophfU oontent.. It thi.

was the domin.ant effeot, appl1oatloa ot nltrogen and

pbosphON=~ wuld have resulted 1ft increasing "T. A•.~. In.

tll1a study. no woo oonsistent efteots were no\loed.

It may be oonolu.ded. therefore, that \be sigJ11t1oant.

etfeo1.s of n1troga1'l and phosphorus not1oed in tn.le

st.u.dy _y be either due to raadoa errors or beoau.se ot

ot-her faotors etrecting tJle ettlol.MY ot t.he leaf to

phOtO~lynthe81... Though. all \he two-tactor 1n.taraotiona

were 818'\1t109l1t \he rewlt.a 41d not tollow any consistent.

pattern.

A.ppllt'3d nitrogen 1noreaeed the dry mattar l1eld.

Statistioal algnlfic fuwe va. noticed only u.pto tne

intermediate level reoel"1ft& 30 kg 1f/ha. Applioat1on

of phosp.horu..s al,eJO tended to In.orea.ae "he dry matt.er

yield, but 1t W:!lS ol@l1flo~mt 01111 a.t 30th day after

;Jowint;;. In the oasa of potassium. the res\1l t. was not

oonsistent, thoU.gh \he _X1IIWa ys,1ue was reoorded at

tn. nighest level ot 50 q Y"20/ba.

The inoreaae in dry _tt.er prodnotlon wlt.h

1nora~i.81ng le'\'ele ot nu\rlente follows Ilft expeoted



155

pat'tern beO&llS6 alJ11lar 11Dreaee was aot.loea 1ft o'ther

veg8\atl" Ghar-nowr. Ute helgb't. mambar ot leaves

l.!1d 1I.,~ .1. It, may be reoalled that the t.rend in pod

7ield was also similar. Aa had D-,Jon mentioned elae\,/nare)

tn1;] 18 at.trlbu.t.able to the sub-op\J.mal levels ot the..

t.hree nu,trlen\3 originally 1n the ;gotl. It, may. bOVGftr.

he noted that thoughtJl8re vas a b"eneral ~n4 of

inorea,sing dry matter aootJa&la:tlon w1th 1nona.alng le,,"18

of nu,t.rient:3, \be 'trea\JI_t etteota were not cOll.letent.

Jt.eady inorease u.pto t,.be higbeet lew1 was not notloed.

Aa would be 8'9'ldent froltl the ooapa.rleoft of yleld ds\a.

t.here was lnoreaae 1ft the t.1rI.a1 y1814 ot tru'it u.p\o tb4a

hi~r level of all 'the I'lllv1ents vied. The oalculaie4

o ptimwa level baaed on 11814 vas higher than that tried

in the case ot nlt.rog8ll and response was linear 1ft the

oase of pbosphorua and pot.••i_. Prom tile yleld data

1t, ia, theretore, oonoluded tbat the reql.llremant of the

fertilizer nu.1.rlentg waa OWll bltjler than tbe levels

tried. Thougb a. simllar 1110"&98 in dry matt.er

aeoumuJ.at,1otl was also io De expeowd. t:iooh a oOll.slstent

trend was not noticed. The oD1¥ Justifioat.ion appears

to be that, the sarap1e 81. vas .-all (2 plan'\s/plot.)

and the.t tha randoll var la'\10Jl ..t hav. resal tad in fA

higber error oomponent,.
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The 1nteraot,1one were ge18ra1l.v eignltloM,\ and

tba OftI' all trend vae 1iba\ ot an advantage due to tJle

oomb1ned appllofltlon of ftllt.rlenta. 311lUar was tbe

trend in th.a case ot f1aal .Yleld al80.

There was signifioan\ lnoreaee in yield. due to

the inorea.s1ng levels ot all the three aut.riell'Ls. In.

\he case ot nitrogen, the 118ld was foa.nd to lnoJlOa&e

\lPt.o the left1 0 t GO kg W/ba. and t.ha optJ.a.ua and tohe

eoonoml0 dn.8 were worked out 1.0 be 61.2., kg snd 61 kg

!f/ha rospectiwl,. The results thus indioate t,hat

n1 tro 88n supplying power of tho ~U vas 1nadequat,. to

meet t.he requ.1rmoont ot the crop. A study of the

nitrogen oont3n1. ot the 8011 ",Ul91ao indioatoe t.ha.t the

oont.ent of t.b1a nutrient 1e coaparat,lvsl,y low. Thdre

are two taotors ~t att'e,,' the Nsponse of crops to

fert,ilizers. X'heS3 are "tbe qu.ant.lty of the OQno~rn84

nutr1ent 1n tbe 90U in the avaUab1e form a."ld the

rerFllrement, of the orop. The significant mONage in

11elo. notioed apto 60 kg N"/ha 1ftdioawa thrilt the inherent

rate of supply of n1 trogea from the soU was not enougb

to maet the requirmnent, of bhJAdl. A 81J111ar IMrease

in tob.e yield of 't.h1s arop up\o 61 kg N/ba was a.1ED

reported by C'howdhu.r, (1961).

A OOmpVi8011 or \he daU. oa 11814 ooapoMnt8 wl11
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1ndloat,e that, tJl.ere .... a 81J11lar 1.'10re_ upto 60 kg

~{/ha in tho case of .at of the onaraot.era. The

oomponents lIhicb. abOved sl~ltloa.n.t 1norease are, nower

produotion, fruits per plao.t and welBht of fruita. In

1#be case of tru.it set, on the oontrary. tb0re was a

signifioant decreaoe w1~ lncroas1ng leYels ot nitrogen.

l'he taot that evan wlth a decrease iAt.be peroentae,e of

fruit set there was 1norease in tJ1e tinal yiela, indloatbc

tbat the deprees1ng eftMt of ihla yield component was

mret.hHll oompenaated by 1ncreaae in yield component.

wt110h showed positlft response. Xhereason tor Ute

dli'ferenCJe in the reaponae of 11e1d oomponents wi\b

inoreasing levels of n1t,ro~ would be dleouased later.

In the case of IIOs\ of grovth <UJU"aotera, t.b8re

vas signifioant poet""•• re~ponse to ftltrogen upt.o

00 Jtg N!ha.l'be:::,e char:Jot.8re are height ot plants.

tw1otlonal le£'4,"s at, varlo\l8 s~c.ges, 1.0 tal lei!! pro(lootlon

and t.l1e .L••1. at t,he 30th 48.7_ Xtl.1s wIll turtber

aub8\antlaw"ne oono1u.sion that, t.ne orlg1.l'lal nl trogan

8\1pply from t,he aoU was 1DB4equate for ma~tlnB tbe

orop requlrenb nt..

The only growth oomponent whioh did not show

sl&ftltloant inoreaae u.pto the bisbee" l-.el ot nl trogea



dlsoWJaed alreadl'. A 8'tw:!1 ot the oontent. ~lnd l1ptake

o t n11#ro gen also ShOwed all 1nore8a!.ng \rand w1 tJ:l

increas1ng 1ava1a of nitrogen.

As 1n t.he case of nltrogo3n. there was 31gn1tloant

posit-1"" reapofl89 to t.he phosphorus appllO f lt.lon u.pt,o the

higbest level ot-;o kg P20S/ha. Unlike 1n t.he oase of

nlt.rog.Jn 1Ib.loh shoved a qt.la4ratl0 respon.ae. the reaponae

to phosphorus ..,...4 l1.'18a1' and the opt,lmwn level oould not.

tileretore be worked oat.. The general 001\01\1810n would

again be that, the qw.ult,1ty of phospborua aval1Hole in

tha 8011 originally was lo",er 1bW'l -the Qlumt,1 try roquired

bJ the arop. Ttte ext.raoiab18 phosphorus oontent () t 1the

3011 was 4 ppm wbioh 18 rat.e4 as low.

Similar resl1lts or inoren3in.p; reanonS8 to ;'pplied

phosphOrus even u.pto 60 ltg P2'JS/ba were n.l.;:;o report.ed by

'1honkar and ~:11nEh (196, ) and ;; ingb (197 'J ) • ill'll w? in

the oaae 0 r nl t.ro i:pft wnloh showed 1.ncreaainf rtH3'po"!:se

vas positive md sl~llirl()ant 1n. O·n11 a few of tJl.e ~rield

oomponents. 'I'he Cbl'tructora that. allOwed auoh poslt.ive

t.renda were f'ru.lta ~r plant and ee'tt.1ng p(;roan~.

158
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The number 0 t flo 'Weft aid !:rult length were utlatteo t.ed

and flaul t weight and ar., aa\t.er peroen ta.ge increased upto

t.he L"1\.ermed1ate level (25 k.g P205/ha). 'Ine two 11eld

oompoMn'ts tinat tisve d1reot llaearlng on lield are the

numbeZ- ot traits and the wl~t of tru1t.s. Among these,

the torner a1gnltloant.11 1noreaaed w1tb 1ncreasIn.g

phosphor-u.s lavale, upt.o 1J1e hi£::;tles\ leval and the lat.or •. /

upt.o 'the tntarm.ediate 18ft1. The two ooaponenta that

affeot the nwaoer of frulta barftated Are the number ot

flowrs :lIld setting pero~ntR.ge. AlIOrtg these, pbo~phorue

applioation did not affeot tJw !.lUmber of f1:n18rs lJut

enhanced the sett.1ng per081'1ta.ge. It -1 then. be Qonolad84

t.hat the inoreass in yIeld dU8 to pbospborl1.9 '1.pplloatloD

was mfdnly beCause of the 1Iaproftment in the number of

fruits per plant, the oOiltrlb11tlng r90~r for 'thi{~ being

the inoreased lSel,t.1ng perOtln;tLgo. The fruit weight aJ.80

was affected by pile ~phoru.st bat t.he '(len t:r ib~J.tio~ hJ this

oomponent. 'W8S of les) importanae.

Phosphorus app11oation also enhaDCed tile growth

of planta, as indioated bl 1rlorease 1ft plant. height.

leiit" produot.ion and .L ••\ .1. As 1ft the case of nitrogen,

pboaphorl18 application uoo resultAd 1D. a decrease 1ft
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Response to pot.a8s1ua applioation was slgni!loan'\

up1to t.be hi~'U'~:lt level ot 50 kg ~O/ha. I'he nat.ure ot

response W88 11ne::u- 1.t:ld1oatll"lg therebyw.at t.he yield

"Jould inorease st111 further at. higner rates of pot.a.8SJ.um.

10mpal"loon ot the axtraoted a:9allable pot.assium oontent.

of tthe soil will a»JO 1ndloate that. tbe oontent of t.rlia

nutrient 1n soil \'faa or1g1naUy low. Similar reault.s of

In~a.sL>'}g rauponae to applle4 potassium wre al80 reported

by}i;vUleh"asekh.('ira,n and George (1971) upt.o a hle,il. level

of 56 kg Y"'20/ha and by 310gb (1979) who oa~rved algniflo8.flt

re9ponae upt.o GOitg R20/ha.

Ii. at1.ldy of the d~\ta on yield oompon~nt3 wUl ,ina"

tb,at 'the ob.ar·~otor9 th~t were lmp!'Q'Ved by t:1b applion:tion

ot this nutrient. V'3re t.he numbtr of no~rat traita and

t.he length arid wele13t of 1':nUt. 1.n~0n1'y Ot.ilr?";.O t"er t.h~t

was not affaoted by applied potaanlu.m.wau (.{•..: tJ;.;~..re~!l ttiJ.g6

of frai t set.

by the applio·~tlon of {J!J ta3alulIl. The I')~ly f'lot.or ",hioh

vp.snot. af£ao-ta:1 a;; it.s applioation \iRa '(.'. '.

l'he two-factor interactions, n1 \Togon x. pho.Ji~l.Orl18

and nl\rOgen x potassium vaN ;,}lgft.ltloant in "be oase of

yield. .'bere was a general trend of lnareaae in yield
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1Id1en the ab:>ve taewrs are 1ft oomltlnat1on. HOw-Yer.

;luoh a positi" tread VU ItOt consla\antly noticed upto

the highest le~l. Saob. a In.ok of 1no1'eaae in ;yield

in combinat.ion of rw.trlen't,. at. hlgber levela. even Whtm

the main effects are slg111tloan't, l.1pto \base levels is

not. UJlual in the case ot fertIlizer nut.rIenta. In the

case of mtJ at of tho l1eld and growtb,;:)omponants a.lso.

tJle interact.ions ,.1lre s4,J111tlo1!.nt but the ra,mlts were

not oon.a1st.ent. "fot. II110h dpbaau 18 therefore given

on t1le oomblnation U1at ga._ th3 hignost yield. the

only aonalatent affect. 18 an a4va.ntaea du~ t,o the

'30mbined appllafltlon of the ~e nutrients.

To conclude. t.be J.n.oreaee in yield or bh1ndl

with. In()re::~L''lg l~wls ot rUirogen. phosphol"l1a :'1.nd

pot.asalU,.l;1; llwy oe ~nsidared 14 be b,;aoauae 0 r t..l.ia 10\1

OO!1 tent;3 :)! liile AU.t.rien t..~ 1n sou. Tl:.W j'le.l.i oOlAponenta

t...~·:"t \J~ra erfeat~d by ,,1:~iJ dl1£eren t nu..rianta ware

dirf.ren i.. lit.rn f-j,,;!141'1,,1 po1,;ilihJiWJ ap911Q ,;:.ttrion inered.aed

yield th1"oa~ !lotI lruprovl3man1. in nUl1lbei't md weight, of

trui~a. ?tl'Jl:lphor;.w had ita 8t£801.3 ~,l1nl'y on t.ne nUlloe!"

or f'ru.i t~j. l"1'uit llWl1bar was inOf'tjd.3ed ",hrol.1gQ D<)\,h

h4~1\er lJo\J..;r 1.11'"0 Ju;:!~1on c.l.nd aet...l:ng intone case of

nit.rogen and potasaiWD wndreae 1t, vas only l.hroUoP higher
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aett.1n6 in the GQM of pboaphOrufh There vas a general

lIlprovament 11l grovt.b ., app11o::1\1011 of l'~llt.he three

nutrlent3. the only •••ptloa being N'.A .R. lJomblne-d

applioation ot flUt.rlents _ e'1:'ul3r'1l11 benefioial •

.'pplloatlon ot nltrogflll aa4 phosphoNe resulted

in e~lrly floverlng, \lherea.a potassium applio:J,t.lon

delayed 1t • Howe..,er, there w,~e aarl1ness in flower ing

only due 1.0 the 1n~ermedlatA level of n1trogen and fw-ther

addition sligbtl1 ilela1ed the .t'1overlng. Induoi~lon ot

st;\.rly f'lo!Nerlng due to the applioation of pno~pborua

~"nd delay due to exoem'j applloatlon of nitrogen 1s a

aornlIOn 0 bse'!""'lfltion in most. () f t.he orope (Tisdale and

"1tJl90n, 1971). 'lhoujJ1 toe a.bow difterence in t,he time

t,9.lten for no",ering was st.atbtloal1.Y 8ignlf1~;.mt. too

muoh emphasis on the !;lbove obeerYf:itlon 1s not to be ~i1"'1l

beoa.uae the abeolllte d1ft.ren.ee in the numb.;!' of d~Y8

tn.Jten for 50;~ flowe....lng wae o.nly u.pt.o A. maximwn of. ., d'1ya.

Aa In tbe case of nt,her 0 bsftl"Y':';t!nn~1 t the '\t.fO - faator

interriOtions ,~re ~11f;'\1f'laMt.. 'thol1;{J"hthG re:i'J.lt.;:; were

lnoollslstant to A4t\ e~tentt there wt\3 M lrullon:tion

towards 8arlinegf:1 1.l'l flowl'"1ng ,,.men nl trot3en artd

phoap..~orua ~p'!;)11o~~,t1ons were ~omb1ned.

AppliOa\lon. ot nlt.rogDft and pot,aaslum resl1lted 1n
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level tried. In the case ot phosphorus, on \he oontrary.

there Wf13 no n.dYanta&e 1ft term ot this ollar '10 t.er.

lnoreaned nower Pl"Odl1Otlon due to nitrogen applioation

upto 68 kg N/bA \!lao rdporwd by r~a1l4hawa (1962). As had

been discussed earlier, du.e to 1be appliop.tlon of nitropn.

and po1.tl.Ssiwa t.nere ..,aa 81~lt1oant lmprowment 1s lDOat.

of the yield oomponents, \be rtWllber of' nowrs being oae

ot t.hem. However, in the case of pnOl!ph.orus thiJre was

sl/O',l'llfioant 1norea3e in. the nwnber end weight ot fruits,

1Jharess the number 0 t flowers WQ8 not 31gnltl0'?J'1tly

increased. It 1s f1 gena.r~il obserYution that depd!1ding

upon the inherent. fertility or tbe soil, the ef'teet. of

different. nutrients on various yield oomponants vary.

This i8 oonsidered 1.0 be bJeoau.se ~ critical levels of

tone nutrient.o in t~rma of different, yield a1it.rlbu:tee are

different,. InW1.~ case or bb.1ndl. waa. 1.tl8 level of

phosphorus a.vaUabilit.y tor opt1mwll number and weight.

ot fruita shOuld be oonai4eNd IIOre than that. of D.WI1ber

ot novara. All the three tw-taotor 1nt.ero1.lons are

sid1l1tlcallt..9"1't. t.he result.s ..:roe not oonstat.ent '::.;.nd

no I'Ii,HU'l1ngf'ul ()fHl01u.aio'l~ oould be drawn .r1""~lll '\.r13se

re:lults.

The percentage 0 f trult. ast. wa,9 algnltloantly
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affected b,n.lvogea an4 pbosphorWh Applloatlon of

fl1t.ro~n lowered 1Jle eet,\1a.g percentage. wbereae

pho8pllor\13 eniv.UlOed 11,. 1'he atteot. or pot.aaslwa VB.

not ;;llgn1floaat. It -, be reealled tbat, the trend

was 1"8..,1"" 11'1 't.be nwaber ot flowers where applloat.loa.

of nl1.rogen vas round t4 pro4uoe larger l'lWDber ot fiow,.••

It may also be Mw4 that tile 41each'8r1t,age dus to deoreaee

in tJD",.r prodao\lon 4\18 io U. ..ppll.t:~;tlon of pboapaorus

was 8)1"8 than. oopenoated bl lMreaee 1ft .'1.J.ng peroentap.

As had been disoussed elsewhere. tb8 o"r;~ll t.rerut vas

that of an 1noreue 10. 11814 __&use of t.he applloat.loa

ot pho8phorus. lbe illtera.o\J.olU were 81gni t!oan:t. me
oomblnat,lon or hlt1heat. pboaphoru.8. wi t.bo\lt.nit.rogen

appllo:1tlon remlted in nll#ler peroent.age of fruit. eat..

Applioation of nltrolfPl 8Ild potualWi brou.gbt

9.Ooll1'. 8181'11tloant increase 1ft t.b.e ~r ot traits upl.o

the hl~u8t level. In ill. 0_ ot phOspMrt.18. eftllthou.

there vas Increfde in. lieU \J.P- tbe hisbee' leftl \1"184,

ditterenoes were 816111ti.M\ oDlJ' up'to \he lnt.er.dlat.e

leftl of 25 kg P2051ba. Ae had beea lndloat,ed earlier,

t.l\ere aN t.wo tnot.ora 1ib.at &told. \he mamber of trul....

The. are ..be IlWIber of neue" and '\be set t.lnc per.en tA88.

A8 bad also been. mentloned ear11er. 1ft \be OaM 0 t n1 t.ropll



flower produo\loft 1Ao.._4 vitA 1nore~~s1n.g levels ot

applloa.tion and the settt.1ftg peroerltap deoreased \11th

1noren.alng rateo. As ln410aMd bl the bigher number ot

frt11 tat 1ibe effect of 1n.ore&::1ea. flo..".r prod'l1ot.lon

dominated. In the oase of pbosp:wrlJ.8, 1'rh.e reverse ~.­

tbet.re114 le, \ha sett.1ng percentage dorait\t'1ted. The

final erfeot in both nlt.ropn r.vtd pbOaphorwJ WS t.hlit

ot an 1nore'1.Sed trult prodUotlon. In.orea.se in llumbar

of pods/plant. QOMequent t.o !l1trogen appllco.t.lon of

68 kg N/ha vas alao reported by ~~aJl4htlwa (1962). The

overall etfeot of t3.pplio4 po\a8s1u:m va.s aloo toward.

an inorease upio the h1gb.ea't level. However,·t.ne

oomponent.s vL,. nowr produotion and sett,ing peroanta.::G

were affeowd 1n different patt.erna 1n t.l118 o~~e. ?lower

produotion vas ~lgnifl0-U, eDb8nOe4 bl applloatlon ot

this nutrient, 'lJbereas tnere wae DO .tfeot Oft Batt-lng

peroent.a~;e•

~o sllmma.rlse. there V88 1Mrease in t.he mDIlber

ot fruits due to the appllc&.tlon of all the three

nutrient-g, but there was dltteftMe in the N;"ponae OD

the oomponent.B ()ont,rlbtli~~ t.o tbe I'lQ,lftMr ot tru1\a.

Nltrogdn applioation inoraaaed flovering, but deoreased

t.l1e setting percentage t the etteo" of tM former being

dominant. Phoaphortl.J applloa'tloll deoreased flower
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produ.o1.1on.-md lMre_4 aet t..1ng peroen\ap.tbe effeot

of the lat.'.r being ao1l1n811t. Applloe..tion 0 f potassium

1noreased fiowring but. coved no apparent. erteot on

t.he setting peroentage. A_ag the tvo-faotor Int.araot,loll8

the efteot of nltroguft x pbosphorua and nitrogen x

potaasiUlll were ~:J1gnitioant.. lb. results were inooftslstent

and heMe are negleoted as du.v to ahW\06 errors.

Applioation ot nltrogell and potus1U1l upt.o tb.e

highest levels resulted 11\ longer tnllta. °hosphorue

had no signifioant effeot. ;,(he obsenatlon on leng1b

of truit. was 11'10111484 88 a measure ot frult slze.

Assum1ng that t.he length 18 a valid JAdex 0 t truit sl. t

1t DiY be Qonolude4 that nltro&.11 and potasalam applioation

produoed bi&;"!!' tru.its. As v1U be dl80Wlsed a.fteNard.

almol~t the 8tU'lle trflnd was Mtlaed in the fruit wel~t

u.. Alt.bo\lf:n ~lll the two-taotor interaotions were

;Jlgnifloant. the results wu14 flO 1. be disoussed in

c1et,'111 as the r;.;:aults were not oons1s'i.eni.

'lbere wea 1rtcreaee 1ft tbe velgb.\ of !ruit due

to inoreas!ng levels ot aU \be uaree nut.r1enta. However,

1n the oase of phOspuorus slga1tl0atl\ 1nOrease we

no t,loed onll up1tO 25 q P20,/ba. It. vaa point.ed ou.'

earlIer 1Jl~t. applioat.ion ot nl\ropa Nsu.lt.ed 1rl t..b8

produo trion 0 t bigger tru1\s. A.s vUl be disouaee4
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afterwards th1a mlv1e.\ had DO signifioMt effeot Oft

t.be drl matter "roan'. of t.ru.l\. Taking tor granwd

toll':\t t.he lent~l.b. 1s a Vue _aaure of alze of fruit It

may be oOftolude4 tbat 1rloreaee 111 frl11t wlf~t was

m1nly t.hro\l&b \he lIIor8_ ill 81ze ot tru.lt. 1ft tJ1e

case ot phOsphol"lU3, truJ. t length vas not a.ffeoted 'but dr1

weight was inOreased. upto 'the 1nte~dl,'lt,e level.

Probably as a reiJUl\ ot tbia inoreaoe 11'1 dr1 matter

peroefttage, t.M trait. welgbt also 1aoreaae4 upto the

intermediate level. In tb.e case of potaaalu.a the increase

in fruit weli9tt upto lobe hlpst leftl mu~1t be attributed

to both inorease In sl. and ar, wlgtlt.. How"er, in the

onN of dry matter {)Groen tage there vas algrt1.flo:::mt

lnoreaee upt.o the intermediate lewl onl1. The Interaotlon

erteotn are negleoted as the 1l,1gb. n.rlabi11ty makes 11,

dltf10ult to explain the results.

App11or,\t,lon ot pboaphorus and pot.ass1wn produced

fra1ts w1tb high peroent.age of dr1 matter. Hovever,

st.at1et1ocl,Uy s1snlflount lnorease was noticed upto the

1nt.ermedlate le"l~l on17.tl1\1'ogell applioatioft had ftO

signifioant ef.feot on this oharao'\er. As bad 'beel1

rl18O''l1S8ed already, dry matierperoent.age was one ot the

major contribut.1ng t'~tr.')r. towar4a the inorease 1ft fruit

veltj1t in t.he case of phospn01'U$ and vas oofttrlbllt1ng to



,!l leaser ext.ent 111 \be case ot po't.a881wa. Uw

IntQ'80tlon .tteot. are aegleowd beOB.US8 ot tba

reaaona men~loned alrea4T.

'fone of t.be 1Jutee aatl'len\s had any slgnlf'lcumt

efteot on \he h&rY8st. lIldez. Han'est. index 1s a .aou.re

of the proportion ot ~ total aooumulated dry m.9.t.t.er

that. sete oonoen\rat.ed 1ft the eoonoll1o part t 1n th1a

oae•• \be f:ru1ta. It. 1s Jatovn t.bH\ applloatlon. of

nitrogen in emesalve a,Jk)W\\S lea40 \0 ...sslve

Yeg8t.at,lve growth at the expense of re:~rodu.otlve growth

(t1edale and ~el$on. 1971). \bue lauding to • deorease

in harvest index. rho abo. m ....tfeo\ of exoeeslV8

111t,rogol1 supply 18 al30 knoVll to be Gounter acted t.o

an ext.ent. by balanoed upp11oatloll ot the rem£i.1nlng t.wo

tertl1izar nuwlentiJ. phoaJborwt and potassium. The

lack ot 81(911t10&O\ ettect ot applied n11,rogen \hus

Indioat.a. 1ha\ t.be level of app11ed nitrogen t.rled in

1.hl. experiment. vas not e.8aslYe. The malll e,ttects

of t..tle nutr1ent,. give onl7 the overall ettect as t.he

values are averaged O"NJll dltte""t levels of applied

phosphorus and po~aaaium (r~ born 0 to 50 kg/ha).

Tho nalu!i.t.lon ot th.e 1nter.."loa .ttect wl11 further

1n.41oate t.he levels of M\l'ogeJl \batt tended to be

excesal" at varying levelg of applied phos ibOraa and
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pot.asslum. Laok of e1fpl1floant. effeata of phosphOrus

'll1d potassium 18 t,o be _rmall.r expeotacl as these

J'lUt.rients generally are no" reported to effect, tJ\e

relative vegetat,l.... anA reprotluot1ve growth dlfferentiall,

\It1en nitrogen aupp11 18 not exoessl.....

Among \he t.wo-taotor 1nteraot,lons, that bet.ween

nlt.rOg&1l aad pot-ass1U1l on.l7 vao 31ga1tloant. 1.41thou\

potassium, applloation of n1trog~n at the hlgb.ast level

resalted 1n a marked deorease in harvest index. J\ t the

lntermdlat.e level of potaea1u.m. ~r. was no suoh

deorease tmd in. faot thare we 1n.orease in haneat index

values wi ton inorea.:Jing levels ot niwogen. Ihe :':18 re3ul t8

., be t·1.ken to indicatoe that JU\rogen at 60 kg/ha was

e.esaive \ll1thOut ~l·ppli.d potass1um and that th1a etteet

vae nullified when potas )1.. was a.pplied at, the

1nteraedlfite level of 25 q ~O/h(i. Ato the highest. 1e...l

of potassium (50 kg K20/ha). on the oontrary. there waa

deGrease 1n the harvest 11U18X vltJl 1noretls11li. levels

of n1trogen. Il11a ,iacrQase ..en 'When. potass1wl vaa

a.pplied in adequate lJIDOW'lta ls d1tfloult 1'.0 expla1n.

It may however be pointed out. that tbe reilu.lts were

not consistent.

Applloat.ion of nit.ro.. tnoreaaed the nltrogea
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oont_nt or leaf and 8wa aad app11ed pbospboru.s had a

depressing etfect. Po\8aslUil applloat1on had no

appreciable etfect. on the 111t1'ogen oontent. Inonase

in oontent 0 r n1trogaD v1'th increasing It:vels 0 f thea.

nutr1ents 1s to be normally expected. The decrease in

nitrogen content t",lth inOl"88.!Jinf; levels ot phoa~rue

lDay be Bttr1ol1tedto the l.t'lCreane 1n dry mattt.r aooumul~"t10ft

'41 th applied phosphorus and ·che oonsequent d.ilu.tlon of

nitrogen in the plant in a lorgar dry wight. It may l)e

nol.adth~t t.he:-~ vas no S14.:.J4 a desreaao in nltr0if,en

uptake with 1ncren.oed phosphorus appllofi.t,lon indioating

t.hereby t.hutthla dilution effeot was probably responsIble

tor the daoreu.:::1n.g, content of t.h1a nutr1ent.. A .31mllar

dUutlon effeot, was not observed with Increa.:31Ag levels

ofpotas~l1um.preswaa'blJ'beoau~Je the extent ot 1r1oreaee

in dry matter aacn.anulatloJ'1 was not Be oOlUlplououa aa in

the aaaa of potasslwn appl1catlon. OVer t.he stApa,

there ·Ir..a.a a deOrefl.liJe in nlWotftll oonwnt. or leaf and

stem shoving thereby tthat the rates otaoow.uat.loa of

nit.rogen 1n theso ports were lover than the rate of

inorease 1n dry matter with Bd'YaM1nc age. This 18 1l'l

agreef,18nt. with tho usual trend of nitrogen o'1nt.ert't in

a,1JIoat all plante 8mepting probabl.,y legwD88. In tbe

aaBe ot frl11:\o. on the oont.raI"J'. applied nuwlentB bact



171

no signifioant. eft.., Oft tb.e Il1tro~n oonwnt.. o.er the

st.ages n.lso. theN vas • appreoiable ahan.ge in t.h8

nit.rogen oont.ent. the '90\ tbat the nitrogen oontent

of fru.1t did Mt. deoreaee with advarvtlrag 9.89 even when

l.he oont,ent of th1a llUt.rlel'l' 1ft leaf r;\ftd stem decreasea

indioate:) ,.hat there was a preter:entlal t.r;.nalocatlon

of nitrogen to tb.e deftleplftg fruits.. It 18 ~l80 to be

oonclwled mat. the rat.e ot alleorpt.lon of nitrogen did no'

oomml:U'lsu.ra~ with \he oftl'8J.l 1Mrease in dry matter

aGawnW.riotlon. All the tvo-t~to~ interactions were

generally nltJll£1oant, bu.;' not. o0D81awnt.

A~Dlled n1 trog--en hM a d.yre~31n.g effeot on tne

pnosphoru.:l oont<3nt of leaf. It did not hj~W 0Ol1;3ietent.

etfect on the oontent of this nu'ttrient in fruit.

Appllc,:>.t.lon of phosphorus and potasSiWD led to increase

in phoaphoru.a oonttmt of leaf and. tru.lt. !'ne oont.ant

nt thls nu1,r.1ent 1n stell .. not affected by the

application of [my tertUi.. mlv1el'lt. Inorease in.

pbOB !ilONs oontan't tbro\18h 1nOreaae4 anl1'1bll1 \y of

this nutrient. ooneequen.1, 10 ter\111zer applioation 1a

:'Ml expeoted obaervat.lon. The 4eoreaae in phoephorua

content by the appllo~t.lon of nit.rogel'l ls attrlbu'table

to tbe dUut.loll etrect. Hawver, 1ft the oase at po t&SSlW11.
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t.here w~s no SaGA d11\1;\1011 e:tfeet not.ioed f't.11d 1n tact

tn. trend W~ tJla\ of aa !Dorea-sa 1n phosphorlJ.:; OMt.ent

'\lil1Jl applioation ot pot,&8s1W1. I'hs only ::uatlf'lcation

appEmrs 'toO be rut increased vigour ott.he plant t"'eHJul't,L"lg

trom t.b.e appl1c~'lt1oft ot po't&osl\l11 Which more t.11~

oompensat.ed the probable dUutton etfeot. The 1nteraotloll

etteo\8 '.re not ooftt9iawnt. t1nl1ite in the O':12t3 of

nitrogen. there wall DO aonaie's»t M.d oonspiouous deerease

in pboaplloru3 cont.ent. of 3111 ot the ooapooent. over the

stages. .ivldently t.he oolltJ.nue4 aDsorption or phospheNe

wag adequate emu.en to aommella1:U"ate vith the inorease

in the dr1 <delght of the plant parts. The two-tootor

int.eraotlons. thou.gh aboveA et.a\1atloal 31gn!r1or~,noe.

were not. oonsistent al\Ougb. to draw any gencrr~:l oonoluslon.

The effe.at of apV1lcill.t.loJl of fert1liser nut.rlenta

on po tafUl1wn ~ontent of plant. par... vas lU.ghl.Y 'YQl"iaole.

'l,be on.ly o:).l'l.$lat,ent atfeot. notload were the deore.... 1ft

pot.e.aslu.m oonwnt of stem oonsequen't to nitroi5sn

8:pp11oation nnd 1ncrel!iS~ in oont.ent of this nutr1&nt 1Il

trults.;ltb appllo~tion of p.:JOaphoru.s Mil pot.aaslwn.

Eyen in thaoe OS2MhJ, thou,gb the re;,;u.l10,. were ata:t18tloall7

slgJ11flcant, the d,li:rerenoe were 01117 t.o t.be ext.ent, of a

maxJ.mu.m ot O.2~·. 'Jegleot.1ng t.heae marginal Oi1.aqges in

the oont.6nt of potu.1um, it _" be oOlloludad that, in
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eaneral, po~a.al!lWB oOlltEn,~ of plant, parts were not

appreoiably affect-ell. Sven applltY\tlon ot pot.B.ss.1U1l

~t a rut.. as high as 50 kg ?..,')Iha did not alter the..
potassium oontent in t,l1Jsu.es. Thia 19 (lutts oontrrarJ

t.o t.he expeot,at.lon be08.\CJe pota/3;~1UJ1 is a nu.trlent that.

18 m(l\llf). to amw a high 4esree of lwmry oOl'18W1ptloll

(Tisdale and N'el90n, 1971). The only justifioation

tor iJl1a (ltJpaars to be tbat ev;z:n at the blt91est 1eftl

ot a.pplied pot~;U)31u.m tried in the experiment, t.be ra~

ot aV'.ilabillty from the !JOU vas not exoes9ive. It

may Ott noted that. the trend 1n y1eld with Inor~na1ng

l()v~ls of' pot.u;31wa wae lw8I'. It &galJ'l supports the

poll'J.t that potassium 1,,"18 tried wre auboptJ.mal. over
ihe a\.ab"83, there V1:\S a _rk84 deorease in pot,'isslwn

content of all the plant coaponenta. This agrees wi1.h

t.he general uptake pat.t.8rn ot the IlUviet 1rl plflflt.a.

Mc1l'l)" of tJl~ two-faotor 1l'lteraot,lona were sl~lfloant

but being inoonalat.ent the. are neglected.

1!1oreaae in nitr'-'1,Y31l l.lpt9J;:l} at -'lll sta.ges tlpt,o the

1nta!":T~di'lte l;:v~l o£ jOke; '1'/ha. 7ttrt.her Imreas8 in

nitro ,~i~n l~Y'Jl Upt~1 60 k8 ff/ha glao showed Int1rease

bu.t. t.r~e cxt~nt t'}f w\lrea, .. \It';YJ lesse Applloa\lon ot

phosphorl1.s and pot:~.sall1m r::t.lso increased the u.pt:l~e of
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nitrogen bu:t the trea\MJlt dl.tferemea vere les8

OOl1epl0llOU8 'tbaft tAo.. du.e 'to nitrogen levels. ~'he

inorease in aptalf'-6) of a1\1'Ogen at hltjler levels of

n1 trogen. 13 an .xpeo~4 obsenatlo11 beOf:lW3e dry matt-er

ao"wnulat.1on and n1tropll oontent ot plant. parte

inoreased due t.o .t.lw appl1oat.lon or this ftat.rient..l'he

inorease in aptake ot ft.l tro pn due to the a.ppllcat,lon

of phos~horu. and po\aaslu.m 18 at1.rlbu.table only to \be

increase 11'1 dry ve1gnt. Th1a effect, of lnorea.sed dry

matter aoou.mu.lat.lon oou.ld more t.han compensate the

deoreased nltroe~n oontent oonaequent to the appliontloJl

of UleSG mltrienta. rtver the stag.';;J, t.hdr~ Vd.3 a

substantial inorear~e in the uptake ot nit.ro,;:..en. with

advanoing tlglj, it he1.""b most COl18~)JO\lOU8 bet\/een -'0 ~md

60 dt:iYs atter aowir..g. It may be not,ed in Wll0 aont.ext

\hat. the nlU"ogen oontent of plant parts :3ho~d at-rend

ot deorea.se ,,,.,ith advanelng age. Ana ther poil'll. of

import-anoe 10 tt~;it the ex'-at ot 1norease in up'tf.1ke

vas low after the 60th day_ This indioates the na088s1\1

ot applloat,lo11 ot nitrogen before tb.la purina. thottgh

tne up'ttake was not au'batB.t\t.lal aftert.he o()t.h day.

aooumu.1;:ltlon by .t:r111ta ~s lnoreasl:lg a'lbat.antlally (as

.yld8ftOed by lnarked lnoreH.9S 1n dry we19b.t ftZlci LcMl1t of

deorease in nitrogan 0 ontant) • At 'the same tbla, nitrogen
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oon\en:t 1ft the wgeta\lve ..\. 4eo11ne4 aubet.&rIt.1ally

shOv1Jlg t.hereby that. t.bA a1p.1t18fl1'1t part ot nltroaen

in the trult.. was ori..." br vanslooation troll \he

vegetative part.s. The 1at.eraotloD.8 are .1gnilloant 'tIllt

inooft81st.ent.. The onlT 1rreI14 'that oou.ld be notloed 1.

tl higner upt.ak:e ot Il1treg. laban t.be ltUt.rlents are

applied 1n combination.

Il'lOreaa1ng dOH. of e.pplla4 .nutrlent,s generaUy

realll\ed in an inoJl8ue 1ft the upt.au ot phoslbOrus.

It. was moat I3Onep1GQoua 1D. tbe OaM ot nlt.rog81'l and

espeolally betwe8a oontrol and 30 kg n/ha. aut 1rt the

case ot phosphorw.s and potaaulwnt,he differonoes wre

not. so m,rtrked. ,\ oompa.r1ao11 of the da:(,a 0:1 ~b.(JaphoL·ao

oont.on\ wl11 l"evel1 t.h\lt t.be ap~l1o;.H.,lon ot nitrogun

result.ed in a decrease in pho81A~oru.:J (){):1Wrlt.. }n 1.:.
oontrary. phoaphvrt.ls upt.u1te showd. a COre conap10u.oUS

inorease d;].~ to rtl tro ben applloat.ion thn.n Jilt: w

applioat.ions 0 t phosphOr!l~ and potaealw.a. 'iJhl1lJ

d18oussinc; t.ne nit.rogen OOft~D:ti. it vnspolnt.lJu out thn.t

t.h8 decreaee in ()on\.;;:nt. ot phoepborwJ waa prlJ -/)o:,ly oooause

ot the dl1'.ltlon of aboorbed pboapnoru.s in ~\ 1ar61)r b\llk

ot dry r!l;;.tter.:rhia point \:f111 be fur"Ql.e'r substantiated

b7 tbe re:'Jul t:j I)t JlllO~3ptl0~lU~ u.ptake -.;h1ch 1nol"~':;';'3ed
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substantially due t.o 1iba applloatlon of nitrogen. The

lnOrease in phosphorus uptake duo to \he r-;.pp11oatlon

of phosphorus and pot.a8al_ at, sraded level:j 18

u.nderetandable becauae bo'h phosphorus oont.ent and dry

matter acoumulation 1Ilore_A due to theae treatments.

As 1n the O'i8e of nitrogeJl. uptak.e ot phosphorus also

increased wi th time. Thia 1aoreB88 woe IaOr. oonap.tOllDus

between "jO and 60 days aner 8owirtg. Data on the

pboapb,or\lS oontent. of t.1aa'UlUlt OYer \he stages shoved

that W\l1ltd nlirogellt there was no appreciable ohange

in \be oontent of th18 nut.rlent wltJ1 e.dv1'J.noing ~ge.

In \he osse ofphosphoru tbt.w thare "as 'm"aotloe,11y

11ttle tra.n::31ooatlon to the developlne" nev 1,1391109

1nolu.d1ng t.be tl"t.l1t.:J. In otbe~W'ords. ~lll th.a inorease

in IlPtake Ofir the ntages ~ ':UBO BCoompm11ed by

continued absorption of t.h1s nut.ro1ent. Tbe t:t'end of

lni-eraotion etfeots .'&8 81J11lar to that of nltt"t'u-"en

uptake.

There was 1ncreaau in tl~~ u.IH.....I.tte of potasa1um

w1t.h 1nore~.s1ng ';.08t:S ot 11tlt.r1en\03. eepecialll upt.o

the lnterrnedi ~·tu levelr;. As 1n th6 Ol'tSe of nl t.rogen

8l'ld pbosIborJ.:! l1;·v,ke, t.:1ia .000 also more aon.aplo"\loua

with nitrogen appllc;"tion. Even lthG added potass1W1
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oou.l4 1'&01. br1D8 a.bout, a .rreopondlng inorease ln It..

llPt.aIr.e •

~.Jhl1e dlsttus8J.ns potass1um oonten't. 1t was

concluded that there vas DO appreoiable ohange in the

oontant ot this nutrient, GOn_quent to the applio ·tlon

of the 'tc.ree fertilizer mavien's. The marJrsd increase

in up1.aks ot th1e QIlvieni 1s ihua attributable alan.t

eXOlu.sive11 to the Inoreaee4 dr1 weight. •

.~ 8 in tbe case 0 t IIIwepn and pMaphortlS • u.ptaJc8

of pot.assium also increase! vith advancing age. the

extent ofim reaae being Blat. onnep;;ow>us b~ tweUI1 )\)th

and 60th da.ys. J"or tJ:l.e same puriod oont.i#nt. of p()~a;.JuiWll

1n ~l t.he t1s;s\lies r·::;glst.",red a :leorea:.'Jet.hUd illdio"j;,~inG

t.b~t \he eont.1nued abaopt1on oJ: too nutriull"t- wu.;.; Y;ll::.tlniy
A

organa. Tt:.e lnl..era.ot,lon ef£ect.e eoowd t.(j.~ f,W'U11i;i ya:t,t~rl1

or reaponse ~"3 lnl.h.e case ot nit.I"Ob~n und phOlJpllOru.s

upt.a.ka.
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SUMMARY

The bhlndl ...ar1et., 00.1 waa grown. in a "

oonfounded tutorial &teall'll vit.b. f,wo NplloatloU

during r~ay - AugwJt. 1978 at. \he Inatruotlonal FarIa.

Oollege ot Bort.iou.lture. 'ellanJ.kk.ara.

2. 'rbe experiment. vas oonduot.e4 to tind Ollt.

tbe optinUD!eoonom1c doses of nItrogen, phosphorus

and pot.aB9ium tor higher yield. 1t,8 ooaponents and. po4

quallt.y and Its components with 8peolal eJlpb.aa1e 011

orwle pro.1ft oontent. Jfltrogaa. pboapboru.e anel

potassium at. "hree levels and t,heJr coab1nat,lona forme4

the 27 trea.t,men,\a 1n the exper1aent. At,t.amptdJ WN

alao made ~ tind out, \be ~tm\ ot nitrogen requJ:rre4

to produce an 8OOnomio level of pod produot,IvI\1'.

Response OttrYe was also tl twd 10 tind out tbe linearl

qWl4ratl0 relation tlDk>Dg 1eYels ot-.iu-ogen and po4

prodl1otlvlt1'•

3. There was wNaae 111 plant height with

iMreaolng lffftls ot \be t.br8a _torieata. The lnorease

was significant. 1n t.he oase of Il1tro gen and phoephol'Wl

applloatlon only. 'fhe number 0 t functlonal leaves was

attsot.ed by applloatlon 0 t all 'tt11e t.bree nutrients

tJ10ugb the titleot. was GOasI.WDt. upto 1ibe 111 tar_alate
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lnel 011l7. In the 0_ of pbospbON8 Md potaeslu.a

appl1oat.ion, the 1Mreaaed leal reten't,lvlt, appears

to be tJl.o t'lOwr Naponelblo tor the higb.er nldlber ot

tunotional leat.

4. Higher level of tJ1G tAree ft'l.lvient.s

result.ed 1n hlf"ft leaf area index. Increased mGall

area/lent was observed aa an lmport.ant factor responsible

tor tHe Lnorense 1n leat area. 1ncl.. a:~ the highest lawl

of nu:trlents.

5. Applloat,lon of ft1trogen. 1Doraaaed fAR up\o

th.e intermediate leftl (JO .tg/ha) and this was followe4

by deOreaae at a still hiPr 1....1. Phosphorus

application teftded to decrease tile HAH. Added po taaalua

had no etfect.

6. Applied nitrogen lftoreased the ~1 matter

.riel-d. Applioation ot phoepborua alao tended to 1Mreaae

the dry IDtltt.er y1eld. In t.he case of potaaa1wa t.be

:result was not oonsl~tent \b.Ougb \be bl~8t va.lue vaa

recorded at the hip.t lemal ot ~>O kg ~O/ha.

7. Thera was aignltlcant. inorease in yield

due too iooreasing 10"18 ot all tJ1e three nut.r1ents.

In tn. cas. of n1tro 30n the 7ie14 vas found to aenaee



upio 60 kg N'/ha. l'lnd t.he eoonomlo and optlD11l uvela

were wr.ited out to be 61 >'it'd 6t.23 kg respeotively.

Hesponae to pborrphorus and potassium applioation was

o bserved linear. '£he optill1J1l dose and 't,ilO -aoonomio

dose ot phOliJphoru9 and po\as81wa could not be hence

B. Applioat.ion ot nItrogen and potassium.

resw. ted 1ft slli111fioanily h1gtler 11WDber ot nowers

upto tone b181l8at level trled. The per oen't of fruit

set was 91gn.1tloantl3' atreote4 by rt1trogen and

pbo8phoru..~ 1nter:lotlon. 'J:be oombinatlon ot the highest

pboaphoru.s (50 kg p/'S/ha) V1\hout ft1trogen resulted in

b.1gbar per Gent of tru1t .et. AppJ.1oatlon ot n1tr'OBIft

and potassium brought ou.t algrlJ.floQftt l.'1oreaSG in the

mmbar of fruit, u.pt.o the higbee' 1.8...].. ~1t.ro~ and

potassium applloatlon uPto tbe hIgbest level reaulte4

in lon;i:)er trllits. '!'here was 1ncreaae 1n truJ:t. weil;b.t

with 1nore'~1ng lawls 01' all tb8 thre8 nutrients.

However in the 0388 of pb.oaphorua olga1tIoant lncreaae

vas IlOtloed only upto 25 tg P20,1ba. PboapbOraa and

potasslum produoed fruita witb bl~er per oent. ot dry

_twr. Ni trogon appllO').t.loa had DO algn1tlOant .tteo"

on t.h18 OharMWI' •

180
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9. Hart's.' bdex va8 not. 81snIfloant.ly

afteoted b7 dUf.r.at. lewl. of \bJ'tee nutrients.

"lwogen con\ent ill leaf and awa 1Mreaaed with

lnorea31ng laveln ot 111'lrogea applIed. Th.e var,1ng

ltn'els ot pb08~rus had a depreaa1n.g efteot on the

nit:rogen oontent. Pota8131wa appllO'atlon had !'lC

appreoiable etfeot on Jl1t.rogen oontent. Slm11arly

phoBphor~8 conwnt of lee.t deoreaaed 't/l th inoreasing

levels ot ai tro~!l applloat,ioft. rbe ettect of g,pplie4

{ertUizer nutrients on pot.aaslua 0011.\$11.\ ot plant

part.s vas 0 bserved highly ....Ia.bl••

10. Patterns 1n upt•• ot llut.rlent.a 'W!ilr\t st,ud1e4

under difterent level,) ot ml'rlents applied to an11.

Th113 bas revealed tbat a 'bh1ftdi orop yielding 116.39

i1u1nt.als of pods/he. l~ellO\f8S frl.S1 kg n1tro(sen,

20.572 kg P205 and 103.905 kg K2D/ha.
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APPENDICES



A.ppendiX - I. \~aa.Uler data (wekly a.verages) from June to Al1h1\lSt 1978

Weeks KelatiYe bumldl~y No. of
after Temp. ·0 per oent Total hours ot

Date sow- -----.....--......... ~--~-~--~~~--~~~ a.F. bright
1ng 't-mx. Ma. EN' ArT AV mm auuh1ne

June 4 - June 10 1 28.' 22.7 94 82 88 140.5 0.2

June 11 -June 17 2 26.0 21.9 9~ 85 90 256.6 0.9

June 16 - June 24 :5 29.7 23.0 93 79 86 87.5 1.0

June 25 - July 1 4 28.0 22.5 94 64 89 219.9 0.'
July 2 - July 8 5 29.0 22.9 95 81 88 141.8 1.2

July 9 -July 15 6 27.4 22.4 96 81 ea.5 296.8 0.6

July 16 -Jul.1 22 7 29.5 23.0 9' 14 0'.5 46.0 2.9

July 2' - July 29 8 27.9 2'.2 95 85 90 252.1 0.'
July 30 - August 5 9 29.3 23.3 94 79 86.5 12.5 1.4

AUbl'USt 6 - August 12 10 28.2 23.1 96 86 91 241.5 0.5

August 13 - August. 19 11 28.7 22.7 95 80 87.5 127.5 0.4-

AUSUSt 20 - Augwrt 26 12 28.1 23.1 95 79 87 93.9 0.6

A~"1lSt 27 - Sep"tam'ber 2 13 28.1 22.5 94 65 87.5 215.5 1.7



Appe1'ld1x - II. Analysis of var1arloe for grovth OOlllpOMllts

--~-~~-_~_~__~~__~~~~~~~_iY!£l_~ __~~______~___~~~_~~ ____~

Souroe D.P.
_____________l1!.~_9.t_2lYH._i2ml_!L12_ga...D_Wlf!~ ______

15 30 45 60 75 90

Blook. 5 7.'7** 45.59*· 192.97 423.7'* 324.32· 292.20*

H 2 22.41*· 174.87** 2962.07*· 1J 121.05··16425.60·· 19879.67**

p 2 6.84·· ".42· 626.'4*· 584.45· 1000.56*· 1102.44*·

IiP 4 3.44""· :;0.92- ~9.85** 406.35· 402.85* 589.87··

~ 2 2.1'*· 34.71· 7.40 71.51 68.64 82.99

IfJ( 4 2.6'** 1.85 ".02 184.52 111.07*· 828.2'*·

PI. 4 5.16*· 14.15 103.29 389.51 146.67 124.19

IPK 2 1.05 8.62 40.28 8.26 150.60 1".95

NPx.2 2 22.42*- 1.:57 30.80 241.15 56.52 134.07

rrp2K 2 10.34*· 2.'2 14.66 2'.30 43.05 56.47

Np2K2 2 10.98** '.59 65.32 :54.39 239.81 149.26

Error 22 0.462 8.fS1 16.07 "9.95 114.75 82.21

* Slplfloan:t a't. 5 per cent. level
*. Signifioant. at. 1 per oent. lewl



Appendix - III. Analysis of varia.noefo.r grow1ih. components (oonft1mlad)

Mean squares...........~.....--.--_.._---.._..._-...,-.-.~~..............-.............--_.-....-......-........~
;;,)ouroe l>.F. Nwaber of twlO t.loning J.sa.vea at 15 days intarvaJ.a

I ...........................·....~.......--..._.......- ......-..~-- ....------...~ ....--.......--------........~.....~
o. of 15 30 45 60 75

branches

Blook 5 0.517- 0.456 1.260·· 4.050** 2.254· ".891**

N 2 3.6071"* 0.045 1.910·· 89.020** 13."23*~ 7.56'*"-
p 2 0.138 0.116 0.850· 8.611** 6.741·· 0.093

'ffP 4 0.135 0.149 0.081 3.593* 19.803** 15.091*·

K 2 0.015 0.598 0.417 9.31'** 4.381·· 6.364**
Ifj( 4 0.367 0.150 0.310 1.411 50.064*· 28.962**

P4 4 0.1'1 0.107 0.260 5.952** 28.081·· 1.6"

NPA: 2 0.02' 0.101 0.280 2.091 1.60' 6.e:K)4··

rn'x2 2 0.186 0.10' 0.260 '.541* 1.611 1.eo.,

~I{ 2 0.075 0.089 0.211 3.452 5.260** 3.902*

~g:2 2 0.059 0.057 0.016 0.29' 1.294 5.652··

Error 22 0.220 0.100 0.160 0.784 0.56" 0.962

* Slg1l.1floaa" at 5 par oent l.evel
* .. S1gn1tloant at 1 p.. oent. 1avel



A.ppendix - IV. Analysis of varlanoetor growth. oomponants (oont1nued)

Meaasqu&re8
~~~--~~-~~-~~~-~~~~~~~~~---~~~~-~~~---------~-

a.)oune D.F. To'alle~ Leaf arM Jud.x NAB
producUon '3Ot.tl day 60th cla.Y (g!a2/4a7).

Blook. 5 11.264** 0.01'*· 0.039** 1.104

N 2 220.~1*· 0.811** 2.911** 15.1"··
p 2 2.}41 0.069*· 0.215*!t 50.92'*·

I'P 4 41.92'·· O.Q"·· 0."7*- 11.112*·

K 2 6.011·· 0.0"*· 0.221*· 1."8

IA. 4 41.912*· 0.057*· 0.816** 1.275*·

PiC 4 14.610·· 0.006*· 0.287*· 33.124"·

NPK 2 1.85' 0.017*· 0.081*· 2.0'2

NPK2 2 14.313·· 0.014"· 0.060·· 0.'7'
lfp2K 2 '.751· 0.012·· 0.540·· 16.055··

n2~ 2 8.71,·* 0.019** 0.042** 3.578*

Error 22 0.864 0.001 0.007 0.6'5

• i.i1gll1.tloan.t at 5 per oent. level
*. S19D1t10_' at 1 per oaf, leYel



Appondix - V. Analysis of variance~:t' .11e~d oomponent.s

Mea'1 squares---...----.......~--~------- ....---.......-...---...'.....~--- ..........--...--.........---...........-.........-...-.....-...-..............
Souroe ..lJ. l:'. Days taken tar 1fumber of lfumber of Percentage of Avora&e

50 ,. flowering .tlowara tru1t.a trw..' set. l.engt.h of
per pl8ftt. per plant. (Arter a.ngu.lar fruit

transf'oraat,lon) (Oil)

Block 5 56.907*· 8.562"· 4.'.545·· 105.4ao~* 1.058

If 2 56.909·· 226.504*· 131.m·" 44.241· 10.542··
<r, 2 12.519* 3.501 6.774*- 61.020** 0.4:;6...

NP 4 7.102*· 4,.699·* 13.067** 110.418*- 2.152*-

Ie 2 2'.574·* 6.125* 1'.958** 22.565 5.556··

IfK 4 7.624*· 40.197*" 29.059*· 24.474 1.289*·

po&( 4 25.514** 9.218*- 0.584 71.206** 0.441·

NPK 2 16.259*· 1.099 4.741·" 5.216 O.sao-
'tfPx.2 2 9.148** 27.090** 5.758*· 196.089*· 0.708*

Np2K 2 12.574** 2.3" 6.514** 49.644* 1.934*-

~x.2 2 8.685 5.290· 4.0f57*· 4.556 0.002

~r 22 1.556 1.1;1 0.305 10.424 0.135
.--..

;jltplUloan.t- at 5 per oent. level
•• S1gnifioant, at, 1 per oent level .~



Appeadlx - VI. i\nalysls ot varlanoefor y1eld oompoDanta (oon't,1.mIe4)

3100k 5

N 2

p 2

liP 4

I 2

NI. 4

P... 4

BPi. 2

tlP~ 2

ttp2I{ 2

rrp2x:2 2

li4Tor 22

Mean W81~t. Dry matter peroen- Yield ot
of tru.1\ tage 0 r f'ru.lt.a tru.1ta

(g) (kg/ba)

10.454u 105.480*· 1842.6**

11.370** 44.241· 25555.6**

'.526* 61.020** 25-,0.9*-

0.601"* 110.418** 1612.8**

9.187-· 22.565 4012.'''-

3.209*· 24.474 52'7.7*-

8.476** 71.206 40.1

12.048*· 5.218 141.9

12.065** 196.089 J074.1··

15.487*· 49.644 154'.2**

6.687** 4.556 3030.9*~

0.157 10.424 15'.1

.. ~lsnUloaat, at, 5 per oent level
*... a19n.1tlO81lt at. 1 per oeat level



Appendix - VII. Analysis or va.rianoe"{ot l.neur and quadrat.io ef'teog

of' t..bM di.rreren" l'lUt.1.'hrtlW (Y1eld ~)

._.-
3ouroe D.l~. Mean squares

Nitrogen

Len1S.r 1 47469.14**
,)U.adrat.l0 1 ,641.98**

PhoapboN8

Len1ar 1 4969.14··
~~a\lo 1 92.59

Poiaa81um
Lenlar 1 7316.54··
',)u.adra1:.10 1 648.15

Error 22 15'.70

* SignUloaa1i at. 5· per oant. leval
... 81grl1tloant. at 1 per oent leval



Appendix - VIII. AnaJ.ya18 of "'81"181108 of to'tal dry mat.\er produ.Oi,lon at monthly 1a1.enala.
harYes' 1n4ex and orwle prote1a

MeaD squares

Souroe D.P. Total dr7 matter produ,otloa (ltg/ba) Ba:r"Y8st Oru4e Prote1D..........--..........---_....-..............~--~-. ..........-...-..............--_....__....
30trhday 60th daT 90th day 1D4ex (s.v.b.)

B100k 5 22688.6*· 215809.' 308740.8 0.01" 0.0111*·

If 2 889622.9*· 21951895.5** 17965160.7*- 0.0014 0.0091*·

p 2 137417.6*· 49391.1 '7097.1 0.010' 0.04:58**

IF 4 17916.5· 150592.1 911:569.2*· 0.0063 0.0922*·

K 2 16466.5*· 710560.1 15'2520.8 .... 0.004' 0.0265··

.1. 4 18518.9** 1427658.6*· 24'2117.'*· 0.0401·11- 0.0925*·

PI{ 4 18988.6*· 2846195.8*· 2'70284.1*· 0.0081 0.0961··

1''- 2 49266.6*- 255581.0' 620400.001 0.0088 0.0109*·

RP6-.2 2 23864.2** 44601.1 2115932.8** 0.0010 0.00401

NP~K." 2 29010.4*- 1039022.5· 1083138.4· 0.0190 0.1985**

N'p2x2 2 246::>6.9** 220018.4 526460.9 0.0254 0.0258*·

Error 22 776.6 279937.8 196431.6 0.0096 0.00152

.. SisDifloaat. at 5 per oent. level
*ll· dlgn1f1oBftt at. 1 per oent. ltrYel



Appel'ld1x - IX. Al'lfAlysia of Yal"lMoe tbr t.be _wiant content of plant part.a

Mean squares

Souroe » Nitro~"8n oontant of leaf (per oent).l) • .I: • .- ._-.._-....,.., ~ --- ---...-.....-.---~

Phosphorus content ot leaf(per oent)

30th day 60th day 90th da7 30th day 60t.b. day 901ib. day

Bloolt 5 0.129!4-* 0.182** 0.229"'· 0.008*· 0.002·· 0.00;

N 2 2.8"'''''* 0.051·- 0.406** 0.02''''· 0.012** 0.007*

P 2 0.448*· 0.195*1$ 0.084** 0.004** 0.01'** 0.010*-

Nt» 4 0.106·· 0.185*· 0.4'56·... O.OOS*lI' 0.012·· 0.006*·

.K 2 0.017*· 0.059·· 0.151*· 0.022*· 0.019·· 0.022··

11K 4- 0.074·- O.OS"·· 0.249** 0.011·· 0.029-· 0.016··

PK. 4 0.264-* 0.06'''''' 0.167·· 0.010*· 0.007· ... 0.003

llPl 2 0.0045 0.118*· 0.268"· 0.001· • 0.006""· 0.001

IP~ 2 0.257*· 0.212*· 0.214*· 0.014·· 0.001 0.001

v2K 2 0.560-- 0.044*'" 0.016·· 0.011** 0.004*0; 0.011··

Np2Ji2 2 1.107"Ht. 0.051"'* 0.0;1*· 0.001* 0.010*· 0.0"'*"

Error 22 0.003 0.002 0.001 0.0003 0.0004 0.001"

• Jlgnlficant. at 5 per oent level
•• Sl~itloant. at. 1 par Gent. level



Appea4J.x - X. AnaJ..ysis of -.ar1anoe tor the llu'trle.t oonttent. of plant. part8(oont.1Due4)

-------------------------------_.._,-------
Mean square.

Potassium oont.ent. of laaf (per oent) Rlt.rogen 30ntent of a'tem(per oeD')

601ih day 60th da1' 90th day

Bloek

p

K:

WI{

PI{

NPK

NPK.2

Ni!K

~\~t?-

5

2

2

4

2

4

4

2

2

2

2

22

0.857

0.668

1.237

0.910

0.630

0."9

0.359

0.0122

1.123

1.45'

0.401

0.0890

0.169*·

0.0'5*1<

0.205**

O.142"~

0.1"*·

0.'94"*

0.379*'·

0.040*·

0.078*-

0.:588**

0.0024

0.024**

0.1'9*·

0.049*"

0.444*­

0.112*·

0.136*·

0.010

0.069**

0.266*"

0.004

0.015

1.252·"

0.'26**

0.050**

0.229**

0.162*·

0.'304··

0.055*lI'

0.050··

0.139**

0.008

0.009

O.022!t·

0.034"·

0.02S·"

0.045*·

0.001

0.059*­

0.060*"

0.040**

0.070**

0.024-"

0.0004

0.010**

0.292*·

0.242*·

0.127*·

0.1og··

0.009*·

o.069*lt

0.002*

0.022**

0.063

0.0'.
0.0004

'*... o;>1gn1tlO8l'lt at. 5 per oent level
a1t9lUloan' at 1 per Gent. la..l



Appendix - Xl. Analysis of varianoe for the nutrient. oootellt. ot plant. par'ta(ool1't1nuad)

Souroe 'u.,F. Pboapborue oont.ent. of a'tem(per oent)
...........-..-_........ ....-.rt ................_ .........._ ...__....-..-

30th d81' 601b day 9Ot.b day

PoU881wD OOftteat. of .te.(per oent.)

Blou 5 0.011*- 0.00'** 0.00'·-
1'1' 2 0.023·· 0.011** 0.029··
p 2 0.01S·- 0.021"'· 0.0008

lIP 4 0.015*- 0.00'''· 0.004*·

X 2 0.022*· 0.019·· 0.006**

11K 4 0.014** 0.015·- 0.001

PK 4 O.OOg·· 0.012** 0.006··

I'PK 2 0.0003 0.001·· 0.0015*

nx..2 2 0.038*· 0.002** 0.0016·

r~K 2 0.037*" 0.006*· o.ooal!''''

~a:2 2 0.006*· 0.001** 0.009**

Error 22 0.001 0.0002 0.0004

.. ;;1..1:108111. at, 5 per oant. 18"181.* Slgn1fi0811t. at. 1 per oent le'Nl

0.454*·

'.291**

0.26'··

0.380*·

1.549··

1.459·*

0.550**

0.6'5··

2.96a*·

0.767**

0.0011

0.2'36**

1.569-·

0.338··

0.'95"'·

0.20.,*·

0.5'1·­
0.252**

0.108**

0.064**

0.0005

0.142*­

1.043*·

0.044­

0.118*-

0.088­

0.202·­

0.438**

0.009

0.656**

0.050

0.061

0.025



Appendix - XII. Anal.Ya1s ot va:r1ame for \he nut.r1ent oOlltent of plant par'" (oont1llued)

MeBll square._..............--..-..-.~-- ..............-_....-_-.....-....~.._.--......---..-,.....-....-....-----_.-....----..-.-..........--~-..- ...-....-----......-

------------_._--~_ ...-

d011roe
N1trogen conwnt ot
fruit (per oent)
~_..............'~----....----. .....-...
60th day 90t.h day

'Pbospborus oontent ot
tru.11. (per oent)
.......................--..-.-------..............-....
60tb day 90th dBl

,

Potas81um oOlltant 0 t
tru..1t (per cent).............--......................-..---..~
60th day 90th day

".... .,.

310ok 5

1'1 2

p 2

NP 4

K 2

lfK 4

Pi: 4

lIPK 2

flPH!- 2

n-2JC 2

Np2A,2 2

Error 22

0.014

0.040

0.058**

O.104~"'~

0.018

0.050*

0.0'2

0.0131

0.065**

0.027*"

0.0'1 ....

0.068**

0.049**

0.025**

0.135*"

0.0007

0.0007*

0.0004

0.0102**

0.0024*·

0.0016··

0.0010**

0.0099·"

0.0010*

0.0075··

0.0035··

0.00027

0.0007*-

0.0143··

0.0024*"

0.0039*·

0.00T6"

0.0080**

0.0005

0.0020··

0.00'1··

0.0045**

0.00015

O.2"3*·~

0.137*·

0.002**

O.096lt.

0.255*"

0.114·...

0.104*"

0.0020

0.112**

0.010

0.061··

0.149··

0.015*

0.04'··
0.087**

0.048"~

0.225*·

0.176'1\4

.. S1p1t10-.t at 5 per cent level
** 31grdtloarn. at. 1 per oent level



Appendix-XlII. AnalTsis ot Y81"ianoe for tbe t-otal u.pt.ake o:C nitrogen and phosphorus
(kg!ha)

Mean squares
-.....-.-.....---..._..............-....~_-. ..._..................-----_...-......__....----...........--........._..................-...--..._-_..--.....

Souro. u.ii. Upt.&k.e of nitrogen (kg/'ha)
-----~........_........,...-.-......_----...........,........-.--...~

301ih day 60th day 90th day

TJpta. of pbosphorus (kg/ha)...- _ '--_ -..... _~ ~.-, .......
30th day 601'41 day 90th da.y

Blook

NP

K:

flK

PIC

N'PK

NP~

Np2I{

Np2r?-

~ror

5

2

2

4

2

4

4

2

2

2

2

22

7.766** 158.13S·· 113.24'**

80'.467*· 2156.669*· 5011.852**

56.420*· 22.967 568.291**

23.035~* 154.757~* 344.389**

5.508** 158.3534 39.407*­

7.125~* 504.831 4
'!f '~.069··

5.014*· 10'9.S22~* 949.091··

8.214*· 222.467** 54.191··

7.646*· 13.762 121.6}8··

4.139-* 96.021* 242.221**

17.204·· 72.248 418.728~·

0.472 27.711 5.55'

0.1a,*· 6.61' 14.9"**

11.560'** 142.910** 277.4,)7*·

2.781** 10.560 1.471

1.070** 19.619* 37.458··

0.522** 0.721 17.27~·

0.602** 13.110 26.941··

6.076* 27.132** 48.170**

0.298** 8.702 6.945

0.253** 21.281* 13.440·

0.650·* 45.041** 8.864

0.298·· 2;.195* 65.441··

0.026 5.580 2.380

• Slgn1floant at 5 per cent level
•• Slp1tloant. at. 1 per oent. level



Appendix - XIV. Anal3s1s of Yarlanoe tor \be total l.lptaltO of potasalWi

Mean squares

Souroe D.P. Uptake of potaaahua (q/ba)

30th 4al 60V1 da.J 9Mb day -
Blook 5 ".197* 218.942 218.781·*

'If 2 1229.925** 9361.188*- 5541.686"
p 2 187.606·· 294.m 24.585

lIP .. 114.1'.,*· 191.295 861.386--
.l 2 4'.114- 41.049 157.424-

n 4 39.0"·· 115.514 956.880*-
PI: 4 19.506 1254."'·- "'0.169-·

BPI. 2 21.140 802.161*· 111.444-
~ 2 9.811 161.966 5".11S··

wr2x: 2 52.915·- 1044.119·· 399.20'·*
-.p2il 2 97.467-· 418.282 1961."2*-

SrJtor 22 e.918 128.269 '2.422

• S1fPl1lloatltt at. 5 per oet leftl
•• 51pU1o_t. a\ 1 per oeat. level
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ADstBAC:r

The .11e14 of ..1M1 per uait, ot land and per un!t.

ot t.!me has be•• obeerwd t.o be ver7 low 1n our OOWlVy•

.\ galsXJ of re&80lt8 - poor genJt10 potential ot the

exist.ing l:;"8no\yp8s, Inolden.oe of parael'io and non­

pfll"Beltio diseases rmd a mve aU l,.~ ot an appropriate

agronomio praot,ioea - have been attrlbuted to the poor

parfo:rma.noe of Indlaa bblndl. There :rema1rla an urgent.

need to ohalk out a fer t111ser aahedule tor the high

yielding varieties like 00.1 ':1111Gb. 18 popular 1nKarua.

'l'be present 8twlJ "5t=18" 0:1 the 8£1'eo1, ot graded

do••• ot nlvogen. pJJ.ospbol'U a.ft4 po\aaalum Oft growth.

y1eld and quality ot bbind! (A.JIIlIgfOhWJ 8aoyJ.tnWI (1.)

Moel1Oh.)", \lias doalg1l8C1 to t1a4 out the opt~ an4

economic levela ot t.he t.bree _jor nutrients (l'li~rogen.

pMapborun and potasulwa) whlOh would give a y1eld level

above 100 q/ha.

A significant 1noreaae 1ft 11814 W8a 0 bMrftd due

to 1noreaalng levels ot all the three I'lUtrlente. In the

case ot nl trogen the 1181d was tound to inorease upto

60 kg/ba and the eoonoldo ara4 opt.... levels _re worked



out to be 61 and 'Qt." q/ha roapeoUft17. Respoll88

to phcUJ1X1orus and potaeelwu'applloatlon va.S obeen'e4

t.o be l1ftear .Pat.Mrns 1ft u.pt.ake of nutrIents

1n41oat.ed that. a bh1nd1 orop yielding 116.'9 qu1ntala

ot pods per heotare removes 87.81 1{8 nIt.rogen. 20.872

.kg P20S and 10".905 q ~t)/ha.

The etfects of tT&ded 40... of nitrogen,

phosphorus and potasalu.m on plant. he!.t., leaf

produot.lon, leaf area 1n4ex. ., 88.11l11a:t.lon rates,

per Gent of frU1t set and other ¥leld oomponenta were

also st.udled.
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