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INTRODUCTION



ITRODUCTION

Sore wrds dnstantancouoly cuggest beamty becaisc
they erc goooclated with things that afford pleasure and
delights The ord RUSE 18 one of tholle

Flovcgs ore ameng the loveliest objecks on thic carthe.
and awong thom the rose is the quecns In the beglnning of
ito histoxy, vhan the rose was a wild {lcuer, rather simple
in Lorm ond uilh a limlced colour raonge, it mast have bacn
the £ragronce that cndesred it to nan and made it the subjock
of legend and SLorys. In modern timeso, houever, the answer
mst bo ALzerant. A9 2 result of bresding voxk for several
centurics, the zoze has attained a wealth of fozm, ranging
£xrom the suple, Llveerstalled f£louer o the breathtakingly
beautitul chibition type of the shoussench, with a Spectrum
of eclours in which only trae blue and tzue black are mloging.
although the dolightful fragrance atfocloted with the name
s somotdreo choakt, o is Laint and slusive, chere stlil arc

many varictles thich delight the senses (Pal, 1966).

A good cupnly of balanced plont mutrients la esgential
for s ouccosoful rose culture. Most Inddan Solls arve

deficiant in nitrogen and organic mastere There ore also



soids vhich are dcfledent in phosphorus, potassium and
come ©f the scoondary clomonts and tyate clemaats Lo

A deficicncy in sny ome will restyich the normal growth

of the plont, ond in extreme cafes the plant muy show signo
of mainutritions

Witrogoan 49 the all round grouth clenente It Ancreases
the greoen plant mekter, Stimalates grouth ol leaves and
ctems uwith conscment inecrease in plaw sizes Fhosphozus
ks on Lhe zogcse Potassium stimlates £loucr blooming,
improves floucy colr aad promstes désease and dgought

reolstonccs,

ovanthougn Mapy studies have besn condictod regarding
the ¢ffect of mutriconts on the growth ond yield of zose plants
the exach zole of Jnorganic fertilization on the cstabllshment
and bud toke of dded roge plants fs nob pob studicde Rose
is commerclolly propagated by budding and the wosce® sre galnw
ing popularity bocause of thelr multiforous uacc and
therefore, these 18 o heavy demond for quality uddsd zose
plantse Tho predent study was thoncfore undertaken with the
folioudng objectivas.

N\
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Ze

o study the effect of majer mutrionts and
thelz drtoraction on the ecteblishment and bud

toke of udded rose plantce

Lo £4nd cut the optimm doga of fertilizers
Lor che botter establishmont ond bud tgke of

udded rooe plantse

o ctudy the effect of mineral nuirition op the

Lipuct bad dndclstion in young rosc plants.
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RE¥ELY OF LIT.RAKJILG

rRosa 48 ooe o the dmportane aat flouver agop in
she counteye ORIy very liztle work hos bown done on this
crno with pooord to by requiremant of nutzlento, olpecially
thelr eflcal on ud tdie. The avalloble literslure on
nutricdon ol rosge smda allied orops selaten Lo chis sStudy

are zovlowed herte
zEfege ol Nitzogm, Phoophorus and Pobadsium on growth

Bivoogon 1o on eOseatlal mutplant o promote vigorous
grouth ond oo alple supply oasure adequate 8ige of plang,
length of Gbor adc Slze on leaf and bBleoon dn chrysantherum
{Kyio, 1050}, Iun.e ond Hofranel (1058} peported tnet nitrogen
gl very <standol for the Sipset 50 days of growth £rom
plancings Povadclum rointains the hoolth ane helps tno plant
to vard ofi ditedsad ond assist the glanc in convexting Sap
Sajar 4o plane Sisaice Declerency ©f potassiun resulted in

powe geoath and browa Jollage ot the Leas o0ges {(Myle, 1953).

Bnlth o.d dodper (1061) zepomcud whav BLam laggeh
was advenscdy ciliected by low pocassium (30 ooy and high
natrogen {400 po ) ureatsientie Pal {19056) reocowmnonded

pplicat on oL W, P and K for betbtcr groutlie



Fhe carly grouth of koth ungrafted Rokusta 5 and
He Intosh/fictusta 5 was dspressed vhen potassinm was applled
with nitroaca, Wi the growth of (ulnte/iM.100 was wn-
atfected by ocrzlilzer treatrents (olinc, 1966). Incresse
in the plant holght due to the highey &se of nitrogon was
reported in roSe varieties Christlan Diow and Hoppiness
{Young g gi. 1973). Soukup and Stamkova = Opplenska (1374)
geporked thoe ono=year-old scedlings of Rosg gondna
pollumeriang ov. Pavar Cerveny Sipek, grevw best with 1 N 3
236 1;'20‘j t Led7 Kzo 2 1led3 Can 3 Cel8 Myn applicd st 5g/i
substrates In £ield trials very good resulis wire cbtained

with 108 kg 1 + 160 kg PO, + 190 kg Kaﬁ'lha. Imresse in

a
potasgiun supply vad agdsoelaved ulth butter grouwth of shoots
(Nanjan ond Mathuouary, 1974). The obom length of zoSe
bushes cve Rouge (Blland was found dncrcascd by Spraylng

with 1 per cent urca (HMasson gt ok, 1976).

he sten dlamster and Stem langth of rese kuches
variety ‘supszoioy’ wore found to incronge signif lcantly with
nigh dosc of nltrcgen (50 y) in combinstion with either
level{25 g or 50 g) of phosphorus and potassiun as compared
with the lou dge of nitrogen (25 g) (Nijjar and Rcholla,
1977 . Soode gb pde (1978) reporzted that hildgher rates of

nitzogen Increosed growth in Cox's orange Plppin apple trecbs



with lov nilsogen coparcd with a nowmal nitrogen level
there oS a rodsctlon dn the total growth and root welght
a8 repoptod by Johaneson (1978). SYampalo ond Moraes (1920)
reportod that ndtzogen spplication at 25, 40, oF% 60 g (pex
m of youw) had no gpreciable effect on cclon shoot helght
in plants on clozus on Poneixus trifolistas

Wididioms and Thempson (1978} reporbed that nitrogen
and phosphozus fortilizstion st plaating dncreased piant
height in the sleet growling Scason of Golden Dellolous gpple
groes on (HI0 oot otocks. Phosphosus fextilizer zesulted
in on increasce ln Grunk dlapeter. Incresgc in crunk dlameter
of peach Lycees varlety Ceolddin dubllice dre to the sppliexkion
of mitzogen, phosphorus and potossium dn various combinasticons
has roportod by Degeyar $1979%e Tree trunk girch incroment
wa? gresest &n broes receilwving the highost nltrogen, phog=
phoruc and pougdsiam ratess During the £irst two years of
the gose vooloty Ixteci'za bost growh a8 cbacrved with
nltrogen ond potacssium fertilizers glven both before plaate
ing and 03 a top occosing (Mencrova, 1975}

Kerpe Gouda (1982) recommanded the usc of 8g
lerogon and 24 ¢ potsssium ger planc for getting maxdmom

sten girth in I0SCe



tiocodsen and Duodicy (1982) roported roduced grouth
dn green house roses due wo low polassiun supply (0425 o

25 mag/ide

Three colwecutive anbual nitrogen applications o
ekl 2il poar trsas ab 120 ko/ha Iroccased shoot gogae.h

coppared ¢o No naisogen (wombard gt g1, 1982).

Tne opplicacdon of nitsogen ord gotassiue did aot
ahovu the signifloant Alfforonae on tho yor cong iucresoo of
vhe truvife girth on? height of tae rlant whilte tho loJdor
level of phoophoris was fowa superlor o dncroesc the lpwl
girth of the plants than ¢the conteol ord hagher loavel of

ghosphorus (Divek sz gy ake +984).

nutrienns on Flowerdng

¥
%)
%
Q
2]
7
o
[

Spowth of reces varaety Hunter Valuos in hich
rotassim and low nlirogon concemurdcing resulted s lass

reddish amd more Lludsh voees, uhiic cultivatlon in @ low

plitrogeh conceltzetion, iiicopocbive of the M/& racie,
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reculted In roses whdch vore moze highly cooloured than those
grovm o high ooneonbzotions of Nitrogon ond Potasslum
{Lindstron ond Morkokls, 1963). Pal {18900} recommended
appliestion of nitrogen, phosphorus ond potassium for bobter
fioveringe Uasans (1968} found a algnllicant increaxde in
minher of Sloucs octoms and £lover stom langthkh with the inerensed
application ox nltrogon and phosphozuS. An eiphasise on
nisrogon appl.cotion for irproved LloJny produckion has boen

odven by Ihetoon aad ldmer (197i}.

The Llover bud inlelation wos found to accelerate
in applo, poor, pAuR and sourcherry S9cions grafted on to
root stodks by nitrogen and phodphozuc nuteition kut not
by potazsiun applleation (Westexov g gl 1972 Bik (1972)
Egand that vicing nitrogen concentrotion had o favoursble
cffect on flouce yield and scem longth but a desedmental
effect on the incenodey of Elouer coidnge Incyeadsing
potassivn hod no slgnificent effect en Llouer yicold or
kesping qualisy, ut it improved the stam icngth and slichtly
reduced coloar fnccnolty ond a MK zatio of 13l is recosmended.
Bik (1972) okoo found o marked pesitive I .« K interaction
on flouer Lzesh wcight, At low potassivm or nitrogen lovels,
incressing cithor gpotoscium or nitrogen deprosped fiouwcr

Lresh uclphtts



Young gk ade (1973) recorded the highest yield of
£iouors in pose vordetics Chpletian Dlor and Hopplness with
the spplleatlon on 2300 end 2180 3kS nicrogen per acre
respectivaly. Thoy hovever, Lfaelled to get 20y rasponse with
phosphorus omd pcedadum on this diavasoers. Increase in
Flower purfxcs, Zlower stem length end pumbor of strong Elover=
ing shoguo por plont with the incresse in nitrzogen level wag
alse reporeed oy Baddy (1974). Flower yicids and cuality

were highoot wich oo HPE mixeupe of 90 g 180 3 10 g/platite

Nenjon md Mashusuarmy (1974) showd that the foliar
matrient troatmonto incrcased the Slouecing shoot lengthe
mamker of shoots por plant ond £louwer wlold of Dduard pofod.
The treoatrent stppdydng 1.27 g N, 0.88 g 8,0 and 201 g RS
per plant reglotesed the highest flouworing shoot lengih,
while toe treotivat Supplying 3.03 g N, 1.85 g POy end
17 ¢ I‘:QG pmiecd Lthe largest number of chooks per
plant. The highest flowsr yleld came from the trestment
aupplying 1.93 g i, .34 g PO ond 1.5 9 R.Be Fal'tofas
and Chemarda (1074) asated that vhen phosghoxus was increased
from 60 $o 300 kg per hectare the yicld of £lowess dngrecsed
by i1 per conbe Tho fnteractlon of nitwesen and phosphorus
chowed signillicons clfeet on the.fiowey yield enlye Jolhnscn
{1975} shoucl thot 3n che ysanthemum oouol amounts of nitzogen
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and poteseium dn any Lackorlal eombinoilons botueen 120 -
370 kg per hochago had no cifect in most €aced on vhe HuReT
of blooms pey Couore moter, bloom alamckex, length of stem

oF earlincsi,

Foyopraesd (1976) reported that maxirum numer of
ghoot ond total oStom langth uvere chtalned in “Superscar® rooe
ander the dndfvicaal influance of 8 g nitroger ond 16 g
of potasadu on slant. horons ond Pradaan (1976} found
that £lovce mmiocys ond yielde per plamt vere highest wuith
nitregen skono in roeo varisty Colchrstione Anthocyonin
content was DAuhort wish o conbinatfon of nitzogen and

polassing.

Midjer d Rchalla (1977) oktained moro murber of
Zlowess ulch the cpplication of bloh dose of nitzogen {50 g
por plant) in conbinctlon vith either of the lovels {25 g
and 30 ¢ sor ploat) of ghosphiotuse The best rosulis on
£lover prodacsion of the roce aultivop'Chrysies Imperdal®
vere obtalncd with 000 kg of czlolum nicraste, 400 ko calelum
osuper phosghale and 150 kg potossium gulphate (Bl = Gamagey
St al, 19770,

The boest Lloucr yields were obbalned fxom yoses
voriety Doccarn on Roga genias wikth NPK ot vardous raves =t

dlzfercnt tines {Skalska, 1977). Witzcycn at 40 ng + potassium
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at 85 my por 160 g soll was found to ko the best combinatlove
with low nitrouen opipared with an nogasl nitrogen level a
reduction Ja the flover sumber and sten walght vas reported
by Johmnsson {1973%. Lou phosphorus slge reduesd £louwcy

numer, Zloucs wiicht and petal NUMOEYe

Koscva @ ole -(3978) zeported chet oil bearing =
kazanluk poce ushes recelving 70 kg por hegtare eadh of
nitzogen, phoophorus and potagssiun prodiced hisher Llover
yields then unfestilized controls, 501l applicstion of
nitrogen (87 = 134 kg per hectare) duleyed blooming in peach

trees vordoby Yed tlobe (Recder andg Uouen, 1978).

Fhonscon (1979) ortained highest yeturzns of it
flovers £ron grocn house rose in the ﬂzpoitl treatment (60 g
nitregen as armonlum sulghste + 39 ¢ potosaium @9 potassiam
sulphate pon mz antmialiyle Litrogen ond potafcdum were found
to influence flover yield of grech house roscs on Rggg
fortunisna ond Bogn pdozata root Stocko (Samon and Me Fodden,
1978). uillloms ond Thompscen (1979) obtalned grestest aumber
of £lovwer cluslexs in applo trees @z o reoult of applloation
of 0,045 izg phogphorus per trec dn conbipotion with dominozide.

=33k (1970) gegurted that the number of flowers

produced in e varloty, Sueen Blizcboth dncoreased with the
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ine go An nisrogen level and lezgeht numbor of blooms vere

obtadned vith 20 g ndizogen por hedLorCes

Honsen and Granslund (1980) ropoxbod thaot £lousr
bud fopmoilon fnexcascd in opple trees grown without potassium

compared wldh tr.es receliving potasoliaie

lcodicon wd Beeddey (1832) found that lou potossium
limited £lownr production regordiess of pitrogen Sorm in

Qreen houle VUGS

In eno=yCan-odd Rduord potus, Dimonihidly Zolior
applicaticn ol nltoogon, pghosphorte ond potassium ab Jdeb 8
1.5 2 1.5 ¢ por plant gave the highest Llouer yield o 444642 g

por glaw {°koior _nd Nac, 1932)e

He ayplicobion of ghoschozac diproved the £iovering,
ue oo eflcct on whie production of fizst and ¢hird grade
blooms uad not sirmiZicant. The fotal yield apd Zloucy diags
meeer dncrentod arong the troatments Pioar Frp and Pooo

weze not elgnl.deant {Wadav g al, 1933},
Studies on bud BT

Satd and Inaystulleh (1965) fouad thot appllosticn
of sulphzee of aronia to the root slodis of Sour oronye

before udding had o cigndficant alicst on e vakee IThe



13

use of Armondun sulphate resalted dn the highest percentage
of maddlng muzvival in opple as reportced by Scbirev and
Ropzakey (2907).

Kadpetov {1972) reporbed thot applicstion of nitregen,
phesphomis ond potoscdum at 60 ¢ 453 20 kg por hestare 35 -0
em deop dnto vhe @0il (iftcen days Bofoze budding resulted
in bhetbor oo md prodaction of aople {(82.3 per oant) and
plum {79:3 per aont) tronsplante compared with the next best
vapiant MR in oopleg (7461 per cont) ond WP in plurd (72.8 per
cent) and with the unfeztilized contzol {524 por cont in
applon and 40.0 por ecnt im plums)e

Mo pondtive relationship betvem pobiole doap mnd
suceessful bud unlon was found in peach and pear untll sboak
10 days aftor Dndiing when keth proccdges vexe slifoch complehe
{Izski g gds 2970). lundased (1973) found cnot the md tdke
wad bebter on Rets rmitiflora thon on Boss condnae With
Bosp gupdns there uas a greater perecntage of toke on the

laxgest (812 mm) oot Stoghs than on tho othor sizes. Plant
height increascd with inoressing coilor diamster Zor both

goot stodile
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The tud vate vas louer in peadh with thin Scedlling
root ctodks than with the cther sizcs, kue no differanoss
in pesponte hobuoon goot stock slie were cboecrved with plum
or zpricot (Pondioy ond Srivastova, 1974). 7The survival and
the €insl holidi oud dlanctor of all tress wove considerdbly

greater or tho tuickest root obodkTe

Sarpodo and thnass {1880) found thoat the ud tdke
was highose (90 por cent) 4p Poneimustiiifollinta root Utodks

waen who oot Stodks were aut ob 273 of thelyr lengthe

Tha thimest goot stodss rosulted in the highest
percantage of Ciooords in epple as reported by Vostea opd
Grocne {1902). Thoy recommendod a £oot Gtogk dlemster of

7 = 9 wm for wdding,
mEfeck of Zortiilgation on nutzient contem of plonts

Cidnc {1967) roported thot lecf nlercgen and lesf
posassium rofloctod Sertilizer treatrones in apple tress.
However, lovcls of both nitrogen ond potadciun vcre adequate
even Jithout foctllizes oplicationss Mognosium vptoke was
depressed to Jeficlaat levels by potasgium fortilissticn.
Both sefon wosluay and goot stodk had an impozbant influence

on leaf compogliiois



v

15

aoblengn (1971) €ound thot Lhe optiml levels of
nuerients An rose leaves were JoO Lt 460 yer conc nitgogen,
055 Co 005 por cont phosphorug and 1.85 60 26 per oot
potasciume Tho deck niltmten = ¥ voried dizogtly with
applied ¥ aad vanlod dpversely ulth applied P dn dbvrus
trees {Bop=ilkiva, 1072). It wac 2lso affccted by applled K.

Stoltov and Lokhova (1974) obscrved that tho increzsing
M rotes ralsed the losf N coneaptrotlon in apolu tress en
koth goot stodso {M. 7 ond ¥ 4} A negablve relationshin
was found hotucen oo W content and P or Ke Zwaf phosphorus
ievels of Doth [iberta peach seediings and 9L,104 apple
root stodks udded with Red Havean peach and Jonsthan wrle
rose fa tho third yoor by orcherd zpplicasiens of supcx

phosphatices,

plogols {1076) found that the lca: N content continued
to rlse in cltpud trece, cventhough ot higher rates yields
vere shempdy Genreitcds The seluble U Lzaction dnceoased
in yeuny arle troes “Ren they wees supplicd with ommondun
nitrote (0.4 g ln 100 ml water) lnto vho coll ot selccted
times wuring Who amnadd growkh oyele (Cetiln and Priestlsy,
1976)
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- Wijjew ond Rehella (1977) found a divect rel ot lctiship
between 1,%34:9 ouog of W, P and B end m - foliar conténts in
FOBOge, E%»ga;%&fahi@ﬁ of ¥ had s fowouradble ﬁ‘éf@m on P and ¥
content 3@ mﬁ& ;é-wes._, %@gﬁﬁeﬁﬁﬁ@ﬂ ©f P 2leo hed 2 i%@w@@m@

effect on ?.@ ésﬁmam ﬁn the leavese | Ammonium putsition vieegﬁ,
£o hi &mg?i@'g leaf N @md P contants than g\iu:au., macricion dn
ample leaven iimglﬁﬁis ane:é mﬁc}@xw 1977 e Mabeuld = gﬁgs.‘.
(19‘?‘7% Eound ehat E@ii@i@%&' aﬁ“:a&% tzf:su..s wWhich wepe g&v@? o P
grew poordy with a ,3@&«. P lovel of Ol per cumts azgfmagﬁmmé
| level wog nogatively coryelated wﬁ%x K. ouly the heaviest

I? treatmont Bk leod B @k en aé&@at@ lovel %hé@aghmt the

3ﬁ1§ﬁ? -

Leag 1 contapt dn chrysanthemums dodlined from 5e3 to
4o4 pez cante ok the 'Emam*" @pﬁ@aﬁ,&@% rates (Sclorond g al,
1977)e They voported that. Lesk K . content sleo showed a |
similar trends Casodn o gl (1977) found thot. root ﬁmg
had a proncunced ef.:;:raara en leat mimeral uﬁ*@@oiv:iﬁ%n in eltrus
treots e ':@:ﬁ_%@m@ims ﬁrgﬁ@i&gg@ and Troyer @;@@g@g@
had higher lesf N mnd P shan seur ozanges Sadouwskl gi al.
(1978) reported  thét optimal follar N level in aﬁaﬁi@ tress:
was observed @ﬂ plots recelving the lowest ¥ rotee Foliar P

level “%?%mmauw dooveased under the highest N rates
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Buds fxem peach tyees that roceived high ¥ wos found
to contatn bighor lovels of W and lousy levels of caglahydrates
then Lide Syon troes geceiving no ¥ {Reedor snd Bowen, 1978).
The daca on loa. minezal clement ocofpusiticn in Red Pelicious
apple plonts dndicated that there was 2 response to ® &t
the highest lovel dn the second yoar, &o P0; a 20 g per tres
in tue yoazs, ond to r:zo ot 25 g po txee In all throe yoarse

aralkoage sl Toaplcha (1979} wepozued that incseasing
the § Jewl 9o 400 gpm In roSes, tesuitcd in higher foldar B
content fn L4thitod sosese The leal mutrienc omgbant negorted
in gresn kousc poln afvar ¥, P and K teacmant averaged
3,04 por oot 1B, 029 por cont P oad Ze14 por cent K over
the £ive modn hopvosks (Johansson, 1972).

Srdworuchko {1990} weporbtad that %5 opple tress,
generally, HPR mutziclon incrcased load B bub Georeased P
and K, efpeoiolly ln Renct Simivenitos o leaf connent of
nutrdant CAEIGRLS WCIC Found o o D57 to 2,08 gor ek N,

Oel62 40 D8 por G.as F and 1405 v lo22 per cam K

Fhe loat X concentrabion was found to zeducs & the
lovest K concanerssion? in gresn houce yooses (uoodson and
Boodley, 1982). Ithca gt ak. (1923} found chae NPK had s
more bancficlal sffcct on loaf K thor ¥ applizd alone in
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apple traes. Looal K pezked dn May, July end Septoniocg.
Raese and Jai.g (1983) zeported that the hlghest N rate was
assoclated with hichor leai ¥ in tzeos. High urea vate in
comblnation wish Soil = gpplied paclobutrazol was afcoclated

with inczeasod loal Ne

Fallaal gk oke {1984) found thot leaf mipersl composie
tion o« Goldon Doliclous apple trees on Oim rooht Stodks wuas
intluenccd Dy M ond K fertdliszence Nitrogen asplicacilon
significonely Jncscased leof W and My but decrested P and Ke
bivakar g ade (3054) ossecved that Lhc N comentratlon dn
che leaves o. wyal teliclous apple tLocs was eigniilecantly
incrensed wdll lycoasing ¥ ravess No sigoaficone offect of
8 was found o P a.€ K concentratdon of the lcaves, K status
increased dn i lawves with dncrensing lovel of K aoplicatlone
The conocotzatdon of N inercased initiaelly, but later

dscreased waba Lho increasing level of X

Thae nigacse ¥ level usereascd the sbsSorption ol ¥ and
¥ in appdc txees buw had little eficck on the uptake ox P
{Lebeusv, 1984)e Tho optimm wable of N, P and K in the blo=
MasSs wasS J.t § 1 3 3.8. The cosvelation coef icients
cetyean the JXoe ol ¥ and che zate of M, P and K sbsorption

Ly tne ook 1oz 0383, Q755 and 04935 respoctively.
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Yichto o e (1984) seported thot the lnltds) P
laevol genovally decrossed dn leaves ol Boyal Deliclous gpple
trees and ¢hon QEaduolly rose vhen (PE fertilizcers were
aopiied in the Colde Increaded leas B was measured at the
highest § e io Golden Leliclons opple troes for one yeer

{iicleen gb al, 1034)e



MATERIALS AND METHODS



MACLRIALS AND MERODS

The proscnt dnvestigabtlen wag carvied out to study
the offect of mjor nutrients such a8 nltzogon, phosphorue
and potatsium on che establlchment and ud take oI rose
plants. Onc of the popular export varicty ‘Happiness®,

uag used oo sclon materlal and brlar (Rose malcifloza)

was used as the voot stock. The egperiment uas conducted
in the Dopartmene of Hoxbagulture, Colloge of Mgriculture,
Vellayanie

Pobt migtuze

A guendard pot mixture concisting of l3lsl pares by
wiume rivor dmd, red leam and doled powvdored cowdng uwas

used for groudng the root stodie

The mutrlent stabus of the pot mixture (WK ap the
tive of trcabmont wad analysed, costilmated and prosented in
Appendis I.

Planting

Costings of Rogn radtilflora with vnlfosm age snd

thickness yore plonted in corthorn pote of 8 indy sizc,
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containing arproxinately 2 kg of pot mixturs during

Septenbor, 1084, Plants were lrrigsted dallye
Dxperimontcl dosdgn

The egnopliont wag laid cut in Completely Randomised
Design vith a foctorlel conbination of one hundred and
twenty £ive trestments and three replicstions. Roch repllica=
tion congisted of a group of 4 plantss The tregtment conslsted
of the vorious covbinstions of 5 levels cach ox the NPK
nutricnuse Haitrogen was given in vhe form of urea, phosphorus
as super phoSphate and potavsium as mizlate of potashe. The
dosages of cho nucricnts tested in che cuperiment are as

given boloie

Dogoges g/plant grown in

Treobivwnts & inch diamster potsg
Nitrogen N, o]
133]
My Qa5
Nz 05
7N Ve
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Iesages ¢/plant grown in
8

TECALCHES igch diameter pobts
Phogphorus Po o
()
E:, Ce25
P, 065
Pa Ce TS
P 4 K
Potoseium 0
(x) ©
¥y De25
Ka Qo5
KS (3757
¥ i

Applleation of nutrlonts

The nueplonts in differont conbinatlons were applied
Lifgeon Gmyo priog to udding,.

Budding

Tae badding was carried ocut dizing the last week
of Jung, 1985. The buds uvere collected f£rom the variety
"Happinos<' and budding was completed within a poried of
four deyfe Thoe maximam and minimunm tomporgture, rclatlve

hunidity ond redniall durdng the Gays of kudding is giwven
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in ampendin 2« The rethod adopted vas T « kudding waich 4

the most poptiar mechod Zfor propagotion of »05¢S.
Irrigation

The potd ucre irrigaced ones delly in the morning
snd the quantley of water iimited(s 14t per plant) 56 a5 to
prevent logs of nutrlents by leaching.

Plant proteccion

o scrdons incldence of pests or lveaSe wes noticed
in the plones ugdng the period of ohscrvatione Houever s

a prohylatle masure ckalux BEC=25 was sprayed periodlcaliye

Oboervat. lons

porpholeglical dharactors

Sooervasione en mogphologleal characters were

recorded at porlodic dntervals till £irot flower openinge
i. Thicmelsg or the yoob stodk

Tnldmoess of the yoot Svodk =& collar zeglon wuas

reosrdod gt che tlime of mdding.
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2¢ Fall on Poticle

Burbes of doys caken for the £23l1 of potlole starke

ing Yrom tho Joy of budding was rogordeds
3.  Indtlation of buds

Borber of daye taken for the initisxtion of mds

afoer aaddng vas also reoprdeds
4o ppearanas ok £ipst leaf

Nugior of daye taken for the appeavence of ziyst leaf

in each baddod plons weS recordede
5. Appuarance of subsequent leaves

Aftor the Jilrst leof emergence the emevgence Of
subseguen. leaves uere noted ot porlodic Intervals. Number

of leaves & tho cime of flovering wot alse rooowvdede
Gs Helght of the scilon

dhor dndtictlion of uds the holght of the scion
was noted ov b doyo dntogval till tho completion of the
eperiacise
Fa Firct £lowver bud

Maries of Gaye taken for the appeavance of fizst

£lower ud o coch Iudded plant woe reoorded.
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8o Tigsys floucr opening

The mumbor oh day® Laken for the opandng of the

first f£lowmy kud was notede
Chemical studdos

To seady the changeS in Lhe autrient contents of
leaves, lcat Sorpled vers snalysed beforo the gpplicstion

ol fertdlizcrs gnd ot the time of kudding.
1, Witsogen contone (Mlogok jeldshl method)

Plant sample dricd, powdersd and acousstely ucighed
to 0.5 g wos placed In a 100 ml condcal flask and 10 mi
concentbrat ol H2504 added o sample and digesteds Heatling
was contituod vill the whole sanple is digested and tho
content in .bho £la%k twurned clears AMter cooling the digest
ves made upto 3100 ml. 10 ml of mpde up solution was then
distilled coilucting the discdliace du a conicol flask com=
tadaing 10 @l ol 4 par cent korle aclde It was then pack

titraced againot godd.

2. Photphorve catent (vandowolybds phogshozic yellow
colouyr mebhod)

a ataadard earve was propareu usSing 0, L, 2, 4, 6, 8

and 10 g of 50 ppm solutlon ox potassiun bi phospoates
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The 0.5 ¢ of the plant materlsl was taken, digested and made
upte 100 rd, 5 Ml of this plant extrack was then token In a
50 ml wolumeordc Llask and developed she coloure This colour
was then read 43 ¢ klett summerson photoclectric oolorimoter
and conccnesotion of phosphorus dn pom ves found met £yom
the gtanustd ©.2v2s Trom this value congonerdhion of phoge-

phoius Jlao peroeoitoge was calarlaceds
3¢ potasciun content (Flame photom-tor ngthod)

% quandord gurve vas prepared using 3, 4, 6, 8 and
10 ppm of pouasclure Then 5 ml of the ettract Las taken in

a wolumseric flask wmd diluted with Austbllled woter. This

s

was then Tead dn flamo photometer {Jaskooa, 1867).
Charaster of b pot mlxture

Do noy Lhe content of nulrlents An the potemlxcure
sarples wvers cakon bofore applying the fertilizers and

snalysed for avalloble nitrogen, phosphorus and potassium.
2  Avazllablo nuicrogon (Modifled microkjeldahl motbod)

20 g of ebo Somple was placed In a distiliction kissk
added 20 5l usbor ond 100 ml of 0432 per gont Kéno,e  Added

100 ml of 2.5 por cont NooH and immcgdizcoly comnooued tha
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£lask with the Jletillatien opparstus.Gorciully started heat=
ing the {iacke %ha f£ree ammoniz thus veloofed uad ebsozced
in 20 wl of M50 2&2&’@4 and 2 or & dugps of mothyl red Andie
gater at tha outlet of the condenSers The ezeoSs 32504 was
ticreted agednost 1/50 Mook,

3, awvallsdic Phogphozus (Bray's method)

tcdghod out § g Oofl dnto o 500 ml shaking bottlo.
Added 50 oo ol bray oolution and the mixture uss sheken for
5 minutes In o mechonicol shakere Filtered the contanss
shyeugh o Gicanom Noe 42 Zilter paper, colleccing the £il~
trate In o bookcrs 5 ml of the soll extrscos wes chen trands
£errsd to o 50 rmi volumsbyic £l=29k. Added S @l of mulybdaste
raagent £olloved By i CC of smclz. Mter the dovelapmont
of the colmm, 4t vas £ed to photoclectric colorinsier. e

ppl concenbratdon of P was found out from the stondard curva.
4. Avalldbic potasgiun (vwonium acetate mcthod)

Added 52 mR of 1 N Amwoniun accbabe(pl 7.0) to 100 nd
condesd Jlack contadning 10 g of goile It was then shoken
vigorously and L£iltorede After that it wad £ed to the Flames

photometer and zoadings were noteds
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Stakdstical analyeis

The dato on dlfferent charachezs vere subjected to
statisticsl anolysls by using the anclysis of varlance teche
nique for Factoricel experiment in corpletely Randonised

Designe The criticed diffevence for compairving treatment

megns wad Lound out by uweidng the Tukey's 0 ncthod (Panse

and Sukhatme, 3957}



RESULTS



RESULTS

The biorcktric data and the resules of the chemical
anolysis oktalned fzom che present dnvoscigatien on the
matrdsional scvudleos on zoses vere analysec statistlcallye
The mean vaiued of varlous aperimental dato and the critiesl
differencas ~orsalning to cach of tham age presented in

Tables 1 ¢o 30 nd Agpendices 3 o 7.
Effect of Nnpogon
Giyeh of the stodk at tho time of kudding

The obscrvaudons on the girth of thoe stodk at the
time of kudading {Toble 1) cheuved that the effock of nivrogen
wad not odgn-fiomte Heoucver, the girxrth vas found to increase
az highor lcwvds of nitrogens The maximan gizth vas observed
ulth the treatraut N, (0.75 g W) and the mindram with the

creatment ¥, (0.25 g W),
Days tagken Zox the £all of petiole

Siyniligant Alffcrences werc oboeyved ameng the
didfercnt croplruii.d vith regard to the munker of daye tdien
for the £a1} o pctiole (Table 1), Ritmgen spplication ab
the highodst lovel resulted in a significmt rcdiction in the

nurkoer ©f days boken for the £all of peticle vhen ooRpared €o
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all othor troctiontce The numoer of Cays for the rebention
of pctioldo uas Lound to be more ot redium levsls (Cl5 and

075 g por plant) of NITIOGCRe

s Laken for the initiation of budgs

There vag significane wdffcroncs betusen treshnents
vith regard o the punber of days teoken for the iniltiastion
of uds (Tole 1}e The carliest sprouting wa? found when
nitrogon vas glvmn of the rate of 0,75 ¢ per plant {(11,39),
It this wao noc oignificantly diffcront fronm che spplice
tion of nltrogen asc 1 ¢ per plant. Houcvoer, all the nitvegen
applicacionc wore foungd to be superior vhen compared to

eocntrole
ays tziken for tnc ancsgence of leaven after bud initiation

The orcas ants diffcrod signiflemntly in tholp
effect on ical omargones. The earilcst leof comergance was
olkserved aul ndlroJan was glven 2 tne rate of G«75 g per
plante {Tabic 2). Dut application of nitrogen at the rate
©f 1 g per pesmt vas not signifloantly superior £rom Ats
preceding lowor rzhe uwith regard fo wne days token for leaf
cmergenccs ALl the fLour levels of adtzogen sdgnificantly
Infiluenced the carly cmergence of the £irct lcafl them the

controle DUt with rogard to the chgrgencs ofy subSgcuent
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leaves the ¢ lover doses of nitrogen did nok prodice any
significont zeSponcae The averagse murver of days tdken by
plants tzooted with nilrogen st the roto of 0425 g vas found

& be signillcomcly hicher than the control plantce

in ganerad, appiicchicn of nitrogen at theo higher
levels (0675 ond 1 g per plant) rewmldted in a signiflecant

reductdon in Jhe muver of doys talien Loy lesf enorxguheed{Fig.l),
Height of tle planus st periodle Incewvale afcer uddiny

s 2l stages of groukh the plants vhileh vegeived
0.7 g nlbrocon ool maximn height {3 dble 3Ye This uas
on par vivn L0 couatmene of 1 g patrogun poz plance The
application oF aleogen gt 075 g por »lane shoued Lhe maximim
plam. hedghe 2L 0Lk, 45th and 90th tays afver uddings
Hovever, all .ho tzcakbments usve foond to Le signdiflomely

¢ a
sugexler Gu CONEIDle

Daya taken for thoe indtiation oi £ivge £lotor bud ond £icier
opening

TR doka predaoeed dn Tahle 4 vevosted clonificant
varistion coong the scroationts wlth respoot o the minber

of daye takon Jor thoe dnitlioclen of fipdt Llouer Muds
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Nisrzegen coplication at the level of B.75 g per plant roguired
less days for fiower kud initiation {54.99) compared to conbral
(506067}« &1L the cuher levels of nitmogen wore also found
cffemive in chogtening the mirder of doys tdten Sor £iouar
ad dndtioticone

Howower, thore wvgs ne sigpifiesnt differencs bebueen
troatnants wieh rogard to the nomier of days taken £rom £louver
pud dndtiotion o Liouser oponing. The ronge of vardapdlity wes
Exom 13,89 doyn for conbeod o 13441 dmyo fox L g nierogen per
plante 2Ll the trected plants choued significant delay dn
filover opening vhon cofpared to contzol. A7 the levels of
nitrogen dnorcoced a progressive delay in flover opaning waes
CRSQLVeds

The pubriont contont of leaves

Pata on UPK content of leaves {Table 5) shouved thac
tho eficohs (ue to differant levels of nltrogen were signifle
cante e smtziant contents exhibited an increasing trend
with higher lovols of nltzogon. The mubriant content was
maximyn Waen Q73 ¢ of nitrogen wos sgpplied (2,20 per cent ¥,
047 por cont P and 1.61 por cent Ko



33

Pable 1. DEfect of nitrogen on girgh of the sweck, £all of
petiole and ilnltiation of budo

Levels of Sireh of the Dayo taken Days uwalen
nitrogen stook at the for the f81i  Sor bud
{o/plant) tine of of potiole iniziation
budding
o 1.36 9480 15,27
CedD 1,27 11,39 14365
0.5 1,30 DebH 12,41
Qe75 1,38 8467 11,39
1.0 1.37 D421 13.6%

Colva {573 - 0e23 w16




Takle 2. LEfect of nitvogen on chx: number of days talen
for the emorgunes of Llouves afvor bud initzacion

Levels of Posicion of leaves
?é?;gigz) Pirst Thard  Fifar oeventh Hineen
G 18,28 20.70 Z4e3l  28.84 36438
(e 25 1B.47 23224 25,38 3080 35,84
B (o185} 17489 20600 24407 20,08 35,22
- Ge 75 15,87 18429 22.67 27,73 33474
1.0 15,56 ig.7¢ 22,63 27,61 3348

Cole {832} D416 0ot 04 28 Qe 323 0o 37




Tuble 3o &0

cot of pitroger ok plant height at .oriedic
dntervals

Levels of aye oftor buddang

niprogon

{g/plone) 30 45 60 7 o6
Y] 2483 Bed5 24429 33.03 .02
0e 25 3:47 D443 23632 38.28 45,34
O 4,00 D488 24494 38450 45048
G 75 4048 10,75 26452 32487 49,83
Le03 3,08 10.65 2740 42407 49455

TaTa {558) Da52 0e22 0e39 1,26 Co 39
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Tenlo 4, DEfect of nitromen on Flowering

Levals of

s e

Days toaken Ior the Days taken for the

nitrogen iniviation of ficst £fiotwer opening
{g/plant) Slower bud after insuasion
g BG.67 311,89
0425 59657 1275
(a5 56258 42,03
(e75 54453 12,83
1.0 2830 1351
Colia {575) Q.73 =




Table S, Difect of niirogel ob NIK conwnt ol leaves

Lovelg of

nitrogon wu P R
(y/plaont)
Q 1,22 0e 37 147
Ce25 1,23 (32 1,58
0.5 1475 Cedd 1,48
Ge75 2420 0e 47 1,61
1.0 2411 0ed7 1,22

LER e e

Colrs (5%) 0.009 Qe 000 0.042
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uifect of Phocphorus
Glzth of the stodk at the time of udding

Similicant alfference was oboerved botuesn the
different trooumeamts with rogard to the glzth of the stock
at tho tim of budding., The highest givth Of 1.45 om wao
reoorded wmon phogphorus was glven ot the race of 1 g pex

plant. e contzol plants shoved s glech of 1434 om
Days talten £for the £all of petiole

A glgnificent varlation uas obSorved betucen treats
mente in rospuck OF the nurber of days tcokon for the £all
of petiolc {Toblio 6). applilcacicn of phooshorus ab medium
level ©f 05 g por plant was £ound to rotaln lesf potiols
£or o lengcy porlod corpared o other GrescmentS. Buk this
wal on par uwith the highest level of phesphorus (i g per

plant)e
Daya taken for tho dnitiastion of buds

A1} troobments were found to vory ignitieantly
{Table 6] vith worgord to the ecffegct on the mumber of days
taeom for the dniclocdon of vegctatlva budge Applicetion of

phosphorus reauleod du carly bud chergence exocpt wnen it
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wvas applicd sl the zate of G5 ¢ por pimnt. The trestment
By {0.75 ¢ por picvt) recorded the ménirum number of days
for the indclation of tuds (11.93) compaored to contzol

{14.60) .
Dayo topon 20 cho chopgehee of leavog attor bud Inislation

The caslicse loaf emsngones wao obscerved uhen
phosghosl 3 Las Yivan ot the race of 0.7 g per plant {able 7},
The treatrons Py {0.25 g por plant) wed found en por vikh
contuole Ml ouher ievels of phogphorus vas found signiflcontly

superior o Conegole
Holoht o the plan.s at perdodic intozvals

Pace oR the moan helght of plants {(Toble 0) shoucd
thok ploys troaued with phosphorus ot the rate of 0,75 g
por plant LOXC On on averago taller than ounex plangs at
oeh, 45ch oG O0th dayo ek obocxvotiones Bub on the 7uth
day of chocnvohdon tae plant wnidh receaved 0.7 g and 1 g
photphomuo gave Stoblistienlly identical resulis, whilc on
the 90th Goy plonl g truosed with 1 g of phosphorus uere

found £o ysve muoc hedgnt chan all other plas«dFig 2)s
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Days takah for vhe jnitlation of flsct #louver bud and
£lower opoing

Dobe on the meon nunker of doyo token £ m oudding
to inltiation of Ziest £lower bud and the days £yom Mad

asppearanee to Llowver opening are proecounted in Toble Y.

The tr.ouhionts werce found to have ne bencficial
effonts on ohe dws taken for Sloucy bud Initlisticne. Control
planes dhoved minlrum marber of days ior flouvor bud initiation
(53.60) vhen comoarod o the highest lovel of phosphorus
(58,79} and also Lo the level of phogchomus ab 025 g per
plart {51.29)e IHo.ovor, plants truated with phosphorus at
the rate o£ 0.8 g plant produced staeisticolly identical

roecuits vidl onurole

a5 woyands bo £lover opening the application of
phogphomo 4ld noc produce any pogltlve regponses Higher
levels of phosphomng produced cionifleant delaoy in flover
cponing e cofoazed to uhe Lower lovels of phogphosue and

coatzrole

The nutricnd coneont of leaves

-,

The dota choued that the various lovels of phosphomus
atfoected 0o plusiuant contontSe The nutrlene content of che

loaves were maxdrus vhen phogohorus uae applaed at the rate
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of .75 ¢ per plant md the valuos of niuzogen, phoshorus
amd potasola yere Sound o ke 2007, 0647 and 1677 pec cant
regpectivciye The oorresponding valuls In tho contbrol plants
vere Le4S5, 0«37 2nd 1446 por cont cespect Ively for nitrogen,

phosphoruo n2c potadsium.

Gizth of the cton. o the tim: of hudding

Boba on oJloth of the stodk s tae cime of budding
{Table 11}, onowed cpac the vardcie tieohbichos werc signifle
canke. Poualodun applicotion at the levwol of 0.5 ¢ per plant
resulted n o cdynleleane inersase &n Lo glzth of zoot otocks

when cofwered oo il other trcasments ond conbzole
Days bakeo four Lhe Lall of peticie

The plance toasted wlth potasolum gt cvhe raks of
0.5 ¢ por plone shoved mindrum manker ol days for the f£all
of predoldee Al olher loveis of posassiug readiced stotlioe
tloelly dentionl peoylta with control. Tho lovar Jevels

of potafciun crormesd the carly fall of potioles
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Table . Effect of phoophorus on girth of the svock, £all
of poticie apd initiscion of buds,

Levels of Girtn of the DRays takon Days taken
RoSPRORES stock A€ che for the fall  for bwd
s /“‘g_’ e) tlme of of petiole iniziation
E msdadng
3] 1,35 10,16 14,60
0,285 1,27 9.89 13.40
Ge5 1,37 10,49 15,53
D75 1,39 8450 11,93
1.0 1,45 10438 12,91
C.De (B%) .10 0.21 0,16




Table 7 Y
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Bffect of phosphorus on the nuaber of days talten
for the wuacrgence of leaves after bud Intiiocion

Levels of Pooition of leaves
@%ﬁﬁgﬁ“s Firot Tnica  Fifth  Seventh  Winoth
0 18485 21,12 25,47 30,65 36,71
0,25 18,36 20,93  25.8% 30,69 36,81
0.5 17,07 19,36  23.37  28.3l 34.25
0.75 16420  (8.46  21.97 26,74  32.44
1.0 17.00 19,09 22495  27.65 33445
Cob. (5%) 0,36  B.47  0.28 0533 04327
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Toble 8. Effoct of phosphorus on plont helght at poriodic

intcrvals

Levels of Daye afrver budding

phogphorus

ta/plane) 30 45 60 75 90
] 3420 8416 23,08 33,1z 37.16
0,25 Beid 6.81 23403 38,18 44,95
045 J.01 972 25,08 30,55 46,90
0. 75 5427 i1.64 28431 41,81 48,92
1,0 del5 106695 27400 41489  50.27

Coo. (5%) 0e52 Qe22 0e32 1426 0e39
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Table 9o Bffoct of phosphorus en £loucring

ot . Days tolken for Payg Gaken for
L;gglgmgés the idnitiation the flowse
' y; ¥ ant) of EirclL flower  opehing aftor
B bt indtlation
Q 53466 12,13
3a25 6le29 12,23
DeB 50430 12629
0,73 84,35 12459
1.0 58,79 13487
Cols €5% 0.73 -




Table 10,
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Effect of plosphorus on RPR contont of leavoes

Levels of

thoophorus # P X
{a/pLant)
1] 1,45 (37 1,46
0.25 1.67 0.41 1,37
0B i.82 (45 1.37
075 2.07 Ge&7 1,77
1.0 1,52 044 1.40
Cae(59%) 0009 0,006 03042
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Rays taken for the initilation of kuds

Potoosdum applied at the ratc Of 0625 g ond DS ¢
par plant uos Lownd to Andtiste budo cariier than the
contyol planco {Tablo 1l). Hovevor, trectment with potassium
at tho Tobe of 025 ¢ per plent was found Cuperdor to its
application ac the rate of Q5 ¢ per plante The trestment
K, {CeS o mey ploxs) wes on par uith the contzol. The highest
lovel of potascdum {Lo0 ¢) wa? found o be rather ineffectlve

in reducin, o pumboe of days for the initlsticon of kudse
Days taen fop Che omergones of leawvoe3 ofter Lud Indciatien

PAilceunt Luwvols of potossium cionliilcantly dnfluenced
the onesgonoe of leavesS. Whe highest level of potassium
inauced the oeigoncs of leavea wich the minlmim numwer of
days in old caSse The troatment of pocassiur ac che rate
of 0.25 g Dz pisnt proved o ba nuk cffective in the eaxiy
emergencs of Fh end 9th leaf uvhen ocomporgd to ontrel. The
treatment K, {0,753 g per plant) vas on par with Ky {1 g por
plant) in 406 ioxgenee of 3vd lcal md Pbh leefe The mean
values ronpud £20m 18432 (K} to 16401 (XK.} in the case of

£irst lea. oioogone:  (Tohle 121
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Hedghbt of tho plants ot perviodic intervals

The holght of plants showd signifzcane wvarlation
amang troa.rento (Fable 13} excopt on 0th and 608h daye
During Indtlal ccages of growth, lou Gt doge of potassium
(0625 ¢ por nilouc) wad Seund to be more ¢Efcvtive than the

other troatments and controle

afuor 45th doy of btuding the cifect of pozagsiuvm
in inerveasing tho plant helght vas found oo Do almogt
identical ot Alllgprenc levelc nd choy were Lfound to he on

mate The same tvend contimued i1l e eno of studye

Days takon -or the dnltlatlion of fired {louer bud s
flower opoaing

Siemilicant variabion was obrerved among creatientg
with regard €0 o0 daye taken for the ipnitieclon of first

£lower bad {Table 14},

Al thoe troalmences ware effcocive o the early
dnduckion ol Zigch slover bud except tho tzeetgont Rl
(0e25 7 pus mi~utls The lovest value vas ebtained with
highest devoel o- sotazsium (52.65) az ancing in contyol
(60.85)« ‘Tho hignost mean value vas obtalned when potassium

was applicl ab tho lowest rate of 02 § ..o plont (61,63},
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nogerning Llower opening oiso the hicher level of
potassdun oo loed loss mumber of daySe Jtore nurber oz days
were resulred oy the plant tresved dbh potegsium st the
rate of Qo256 g piy plant. The troatmuk K, {Ce3 ¢ per plant)

weo op par uith X {0.25 ¢ per plontle

Batrient oontant of lcaves

boascnificoant difference LELWesn LTQLLRRTWS

with sogard to NPK content ol leaves vad cbserved
{Table 18] Tho amunt of potoassinm in che lesves showed
an inereocdo) woend with dncrcesing lovels of gotasciam
arplival. lone Tae chotSphorus content Shosed o deorensiag
trond. o comlium nitrogen ountent vas obtalned when
potassiden use 3pllod at the 2ot of Qeldb g por plant (2.43
per eatle e roon values of potosolum coubant Dangod Srom

102 por oemt {5} to 2,08 per cont (K,

Efcot of ¥R Jlncopackion on ditforert cnaracters
Gickh of the w4ock o2 the o¢ime of tudding

Prea o Wha mean garkh of whie gbtock danwed kban the
effcot ue Lo WP Anteraction was signilicone (T:ale lede
The highceilw g ta wad recosded wch both nitzogen ond ghoge

ShOIUS 1.erh giv.n ab Ueb g por plant (42 cm)e The contzol

51

plents dio ol a glrth of L.35 cite



Tapie 1. Effect of potassium on girth of the stock,
fall of petiolc ard dnitiation of buls

Levels of Girth of the DRys faken for Days iakea
potassium atock at the the fall ef for bud

{a/plant) time of putdolie in.tiation
buldding
0 1,34 10,132 13,27
Ge 25 1,27 018 12,20
0.5 1.38 10'% 12.99
0e 75 1.34 10.1i8 13,21
1.0 1487 1g.19 13,061

C.D. (3% C.10 Ge21 Cel8
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Toble 12. Effoct of potassium on the number of days
taken for the uRergence of leaves afecr
bud dniciacien

Levols of Posduim of leaves

fg};iﬁf;‘ Tirst Thire  Fiil  Scvehen Nifeth
0 18432 20,52 24.20 28488 34452
Q.25 17.%5 20.01 24.09 20,41 35747
Ge5 17,31 19,75 .’.«25.99L~ 29,08 35.2:
075 17,07 19,35 23.60 28453  34.44
1.0 is.81 19,29 23,17 28,16 33.96

C.0. (5%) Q.10 047 0. 28 Te33 Ce 3%




Tabie 13. Effect of peotazsiun on plant helcht ag

poriodic intecvals

£ el
LoVels of baya atter buduing

@??3%?? 0 45 60 75 90
o 3473 0,47 25,03 33.85 37,70
e 25 4412 10,30 25.06 39,19 mc;e’.ess
0.5 3.82 9,03  25.55 40,35 47,99
.75 3e8d 0,67 25.7& 40e85 4435
140 J.18 D440 25412 40,30 47,54
Q.. (5%) Do 52 0.22 0e39 1420 .3

Pacmn.
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Table 14, Effcct of potassiun on flowering

Levele of tays taken for the Days taken for
tasodun initiation of. the £louer
g/ lant) First flower bud opehing aftcr
Ve initiation
o 80,86 12,63
0.2% 61,63 12.89
0.5 58,01 12,88
0,75 54,30 12.02
1.0 52465 12,3

C.0e {5%) Ce73 0.27
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Table 15. Bffcot of powassium on WM content of leawes

Laevele of

cotassim ] » %
6] 1.74 $.46 i.02
0.25 213 Ted® i,ig
0.8 1,91 Gedé 1,33
2,75 Loy Qe 33 1,74
i.0 .04 635 2063

Col {5.5) 0.000 0. 0% et 2




Dayo tdicn foF the £all of peticle

A ofgnificent diffcrence vac oboerved betuown the
Jigfcrent corbinatione uwpoR the days taken fox the £all of
peticles

A tpootaent combination of K, shoved minimm
musber Of doys Lo the £2ll of pokiole (7.77)e Tho trosk=
mnt 9P, rowrded rexioum nunker of days for che £ell of

gotiolo {(12.81).

M tha loucy levels of nitregen, the minber of doys
tehhen for the Zall of peticle deovennod with Incressimg levela
ef phosphiorus Upho 067% ¢ por plonte But at higher ievels
of nitrogcn, Qe ¢ of phobphomus por plant uae found to
cnhanes the cerly Joll of petiolee

Daye tdeon for thoe dniviztion of kudse

A okmilicmnt Qléference wgd cbServed behusen the
vopdons trostoent obibinstione upon the mmbor ot days tdken
Sor the Initinition of buds after budddng {Fable 18)e The
least meoan velte was thown by o treotment corbinstion of
nitrogen. I g poy plont ond phosphomus:0.25 g per plant (9,70)
and moxiramn volne Ly a trestment combinatien of mitregolw ©
and phoophortiss Ce25 ¢ per plant {18.59).
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Days token Lor the crergence of leaves after bud dnitiasion

There vas 9ignisticant differance betwean the various
treatment corbinations em tho mumber of doys takten for lgaf

ersrgence {Tabla 17)e

The Nialmn nunber of days for the amrgones of
£irst leaf d thizd leaf wae recordsd for o tzoatmmt conbina-
tion of nicroge ob 075 g per plant and phosphorus ot 0.8 ¢
ey plont €N3I?g). THC Same was on par with the treatment
eorbingeion wgzsa., The tresimeat conbiagtion NP, recorded
mindoun purber of days for the thind lcal omrgence (20,71)

and It weo on par uith the breatmert cowbination WP

In gaeral the treatment conbinstion NP, showed menisum

musover of days Lor the leasf cnergentc.
Heloht of tho plont ot perdodic intervals

The chscrvations recorded on the helght of planto
indlested thot oot on 30th doy a olgnificant diffcorance
was obgsywed betunen the various treztment corbinations with
Tegard to the holcht of plamts = posiodie intervels (Table i8)e

The mopimn plant helghts uwere reoorded £or a trect=
mert corbination of nitregen at 0.5 ¢ por plane ond phesphosus
g 078 g pox plant mzpaﬁ upto 60th daye, On 65th day the
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mazimp holgat Uas sound to be 31.22 omle Thereasiter the
maximim Boiget was shoun by a creatngnt combinoticon of Wfa‘
The heloht on L0th day for the 4.“!3‘92 corinotion vas 55434 om
md for conezol 32,74 ome Housver, tho same conbinstion was
on por with B.Pge 2Ll other trestments wexe found to ba

supegior which compased to contrdle

Days caken for the indedation of first flever kud gnd
£lower couninge

The daota on ivhe nurber of daya tdkeen for the inlclias
tion of £Lixst Lloucr bud ond days taken for £lowes bud opcnlng
shouved thot Lhe bagt conbinstion for carly Inducklon of flouse
md and Sloner Wid opening was NBPO. The combination NBP 8
was also founc on pav with 8P, with rogard to casly flover
bud induction. ALl the trostments dllered significont iy
upon chelr cdoegs on flower ud incuction and £lower bud

openidrg (Tavle 19)e
Hutrient contuit of loavage

The hiervabicons on the nusrlent(WPK)content of
leaves shoued slgnificant varzlotion octucen trastmontss
The Srescoenit corbingtlon NSP 3 Feeorded waxdmum nitrogen
and phosphorus coptant in the leoveds  The walues fox

nicrogon and phoophoruo wore 286 and 0652 per gent respecs wely
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The lestt nobaonium content was cbeerved dn plarke wvhich
regeived the WPy trontment combination (108 peyr czmtle

rffect of PK inierachion on grouth chavacters
Tirkh of the otock at the time of Imading

e opvservationg on the glzth of the stodk st the
time of udding shouwed thas the PR Interaction was not
ssgnificante Houcvor, the gitth waes found o incresse due
0 certeolp treshieat oonbdnacion. chan concrole The mpddnum
girth wab ob.Crved uwich the treatiami conbinastlon szg
{1e68 o) and the mindm wvith the trestment corbinetion
PaKy (1,28 am, thoe corzesponding volue dn control belng
1e35 e

Days ek Loz the S0ll of potdolce

a oigniiloont difforence was Olssrved bebwasn He
various corbipoclons upon thoe nunber of deye taken for the

fall of potdele {(Pdose 21).

e £331 of petiole was earliest whan 2 tGroatient
corbinatlon of shosphozus ak 0475 g per plant and petassium
ot 0,35 g por plant vae glven (7.54), Lo control plats
ghoved manbmin purber of days foxr bhe rctencloa of petlole

wihich a8 on par wih toe cregtment ?ZKQ'



Table 16,

Interoction effect of nitrogen and phosphorus

on gleth of the ntock, £all of getlole and

initiation o. buds,

Lovels of

Girth ef tho

Days taken

Days taken

Diecrcgon amd sweek ét the  for ww £al)l  for bud
phosghorus cd e of bwlice oFf paticle inaiciation
ang {em}
wﬂPO 1.38 10,93 17,18
Waﬁi 1,27 9633 184,59
mgvg L1443 43,02 14,28
WPy 1,41 Bedd 13,95
mgp4 14538 9627 12634
ngg 1,21 10.43 16.80
Ny By 1.39 42463 i5.42
Nlpg 4 o3t 42481 14,98
L 1.39 10.47 12,61
&y Pz 1453 10,59 1322
WP 1,20 1554 15,32
NP 137 9.42 1i.90
ﬁgrz 1.80 .67 1L.9%
N2P3 $e28 Sed7 10,79
NZPQ 1,40 10,29 12,03
ﬁ3§b 1435 D43 11,51
NSPL L1438 De31 12,30
Mo P, 140 9,32 10,47
ng; L.38 D45 i0.82
33@@ 2edd 10.89 12.84
ﬁépu 1443 D45 12.21
Néﬁi 1435 873 2,70
Népg .36 D61 10,96
N%PS 1425 Te77 ii,28
By P, 1.36 10,487 44,34
cLB, (5°0) 0,045 Qe 47 035

09



Table 17. Interaction effcot of nitrogen and phoophorus
on dhe nuaber of days taken for the leaf

cacrgence after bud iniciation

Levels of Pogltson of loawes
gégggggﬁa;mﬁ Firog Thpd Fiteh Cevonth  Mincth
WQPO 138,20 2i.72 25449 30623 36457
WGFI 2057 25430 2748 314,78 36437
ﬂoﬁg 17.4% 18,52 22491 27 bl 32,93
NQPB 1787 20,28 27499 20432 5585
NOPé 17,16 12490 22.00 25457 3200
NlPQ 19,89 23468 27647 33403 38427
WLPA 19,87 21448 26,87 32495 39,31
ﬁlp2 iBe 30 21,99 26416 31.78 37,73
! Pg 16,01 19,19 2o 35 26495 33.44
Nip@ 17428 2008 i o 0% 20438 SBeml
NEPO 19.47 22423 26495 32.42 38435
Ngfi 1806 20,68 24435 28,89 36433
szz 17,64 16,55 20499 2802 38,20
Wzﬁa 16,22 18,55 22.08 206.7% 33 .47
NQP% 17643 19,00 3316 27.65 33,75
ﬁsﬁa 17467 19,01 2460 29,85 38428
mJPL ia.62 201G SheTH 35407 STedd
m3¥2 14494 13,70 2540% 25420 3465
Nspé 14499 17,60 20,72 26,13 32429
%3?% 25635 17,75 22658 26677 Sle3l
Hépb 16,58 18415 22,77 27.8% 34411
Néﬁi 15.67 18.2% 23441 29,18 35,09
Né?z G460 19,13 22495 27648 32475
N%Fb 15,03 17,37 20671 25,63 31,08
ﬁépé 17483 19,71 2500 27493 35,66
Conte {558} (e 36 1.05 {e62 Q73 o84

60



Table 18. Interaction effect of nitregen and phosrhorus
o plunt height at porigdic inlervals

Day aftor budiing

Levels of

nitrogen ond  30th 45th 60th 78%h 20th

phosghorus
NOPO 1,65 6,71 22467 20,76 22,71
NPy 1.88 705 23,09 30,76 34,33
Nopz 3,17 8.41 22,87 30,13 33,04
HoPs 3.46 9,25 26,15 38,57 41,93
ngg 4.0 10,85 26.72 39.91 48,11
leb 3.03 8,20 2164 31,19 34,78
N, Py 2401 7.65 19,87 40,34 48,81
Nlpz 2425 2,83 23,60 40,71 50,29
leé 5,83 10,83 25,28 36,29 40,64
Nlpé 4422 10,36 26,18 42,87 82,17
NgPO 4,05 7463 22443 3274 36,75
Nzgl 3.08 8433 20,99 33,49 40,03
Nagz 2480 1Q,1¢ 24431 38,60 44.50
ﬁaps G426 13,13 3i.22 A5,15 54,76
NEPQ 3.83 D413 25,73 42,53 Bl,25
NSPO 4,04 8493 22,68 35,52 40,57
N 4,67 10,18 25,24 45,18 54449
N3P2 3.81  10.86 27.69 45,35 55,34
N3§é 4,95 12,29 20,23 43,93 52,82
6B, 4,93 11,53 29,59 39,58 54,91
H,P, 3,28 9,28 25485 36430 44,060
H,P 4,05 10,8% 26,00 41,13 47.10
N4P2 3.02 9429 26,91 424895 51,26
W, Py 5.83 12,60 2965 45511 54,44
NPy 3,75 11,39 27.02 24,78 53,93

CaD, (39%) 1,16 Q.51 0.88 282 G.88
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Fable 19. Ipnteraction effcct of nitrogen amd phoophorus
on flowerdng

Ievels of nitrogen Days taken for Days taken for
and phosphorus the inielacion the flousr opelie
of firsv filower ing atfter
bud initiation
5.‘303?0 55,99 12,84
N 0}?1 55451 11,43
3@092 57,64 12412
230123 5733 13,17
330% 55489 11.74
leib 55427 14,55
N By 64,42 12.09
Nlp? G277 13,03
Nlp:s 51,87 11,73
up, 63441 12,32
2\3213@ 52435 10,77
NZPJ. 62,74 12,07
mng 87.1% 11.03
53293 49451 i2.01
szé 652466 13.73
Nspg 50,63 10426
W.E\Pl 63638 1l.82
I§3P2 58,72 11.33
Nspa 51,29 13587
Eﬁs.% 50,89 16,17
Népﬁ 53407 12.10
Néz;l 60,43 13,16
%92 60653 13.43%
N%PB 51,42 14447
2@%94 60,07 13.02

CuDs (5% 1,63 D61




Fable 20. Interaction cffect of nitvogen and phosphorus
ol NP conient of leaves

Lovels of

nitrogen and 1 by R

vhosphorus
'ﬂozrb 0,84 De27 1,29
E\EQP:}. 1,31 035 1,72
Naaz 1,14 $e 30 1,53
'5*3@133 1.48 G4l 1,51
R0P4 1432 0s46 i.29
Nl Py 0480 De 30 1587
3315?1 1,18 $e37 1.41
ﬁlpa 1.68 G423 1,49
ﬁl’?s 1,27 Ged3 i.n8
Nl? 4 1,25 0ed3 1,30
1\22?@ 1.57 0.38 Le40
2«2’21-31 1463 U2 1,18
N;?,Pz 1,71 Ce46 1,22
1\32?3 ; 227 052 202
szi 4 1,60 Qesl 1,20
Iﬁ:}po 2.27 (.47 1,35
Napl 1.64 Del2 1.45
‘i%f?a 245 Ce 48 1,42
N393 2486 0a52 1.88
NBPQ 181 Ded3 1,97

1\3& PO 1,77 0.42 1.40

N@Pl . 2461 0.52 1.08
NK}?Q 2¢O DedB 1,20
Né@s 2047 049 l.21
Wézﬂ& 1.62 De45 1,23

CaD. (5%) 0.02 0.001 0. 026
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Pays tokon fop the initlstion of iuds

The deto on the number of daye token fox the fnlcla-

tion of udn arc furnished in Tghile 2.

e vorlous trezbment condinctions were founu to be
signifeornt Lish soyard to the Jays taken for the iniviation
of kudse The cazllest bad ipitisticn was zounc when a
conbinabidon ¢l Zhosphorug at Oe¢72 ¢ ooy plonit ané pocassium
at 08 g por vilach ues cpplicd (11.05) ond the maximn meon

volue was Son oonbyod {(15e99)e
Rays bokan Zog Lhe cmorgence of leswes afeer Lud Indtiotien

T Owooovoilong on the lef emergongs {Table 223
shoged thie chode wag significant verlation botusen tne
different Lreatasnt combingions with regard to thoe days

takent LOS LG 100l CaCIgentee

Tho vroatient combination of phosphozas ot Q47 g

wer plant ond pobagcdur ot 0.2 ¢ pos pLant pecvzded the
minimim numoer 2 days for the emeogencs os all the leaves.
Exoept In whe cace of £irst lead gwengence, mastinum murber
of fGays “or tho cnopgenez of all other leaves ucre token
for a troaburne oovbination oo Poye Conlzos plonts chowed

maximim v 3o o Zop £ivSt leal smeigencte
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Helght of the Plants st parledic intorwals

The deta on the helght of budded planks st periodis
intervals shoued thas the PK dnteraction was signifieamt
{Table 22).

The mptinun holght Of 6442 om vas xecorded on the
30th doy by an interaction cffeot botuwesn 0.7 ¢ cach cf
Phosphomic end potagslum (R 3*3" Dut after 20vh doy the
best conizlizsion for getting meximia holght was found ko he
Psiél. among <ho varlows treatments the By corbinstion
was found Lo glvs Minlsea piant hadgh®t ot 211 stagess The
inceraction vas agodn found not sigalficant on che 75th daye.

baye talen Lor the Initiastion of fipst flouer ué and

£ilover opaning

ihe moon values for the nusber of doye taken £for the
initistdon Of ilgst f£icucr Mué (Toble 24) showed PK, as
the best qonbinctlon fox sarliest floucy ud initiscion
{(47e30)s he contral plants reqiired fore funber of days
162481), Tus eovly flouer dovelcprent and cpendng the
best oo ina’.loa vas Pu¥se I% wos aleo found on par

with a wibdaawdion of PoRge
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fHutrient conbont of leaves

Mo obcopvablons on WPK contant of leoves are
presanted & Tdble 25. The data shoucd signiflomt voria-
tion among Alilorent trestment cembination as regards to
the nutxdent content of the leaves. Hogdmam nitzogen
content was fecordsd with a vrestmnt oonblnatieon of PR
(3.07 por cont) and miadmin with a combination of PeK,
(0.87 px cywle The interaction was oiso found o be
signi€icant uith regard to phosphomis and povasaium conterte
Mossdmmm phiogphozus content wes rocorded with 93&1 conbing=
tion (0,56 por cent) and potaseium conterd with BgK,
combination {273 poxr cent), the corresponding values £or
control Dolng Ced2 and 0074 per eent reopechivelys

Effect of NE lntopaction en growth and developmont
€

Girth of the stodt at the time of kudding

Daza on girch of the gtodk os vhe timc of hudding
{Table 26} shousd that the varicus treatment conbinaions
vere not olgnificont. Houwever, glxith vas found to he
affected by sore treatmont conbinsions comporcd to contwl.
Moxdmam oten glath was shown by MRy and NK, conbinaticns.
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Table 21, Interaction effoct of rhosghorus and povdsciun

on girth of the stook, fall of petiole and

initiation of bud

e

Girth of the UTays taken for CLayo takeon

Levels of

rhesphorus and ciock at the @ £11 ol Zor bud indie

poLassivm ’c:im@igﬁ)budd dng proiole tlakion
FoRg 1435 11,97 15,99
PGKI 1.31 D449 £3,34
pgzca 1,27 9,79 14,32%
@Qﬁa 1,33 D42 14,04
P()Keﬂ. 1,32 I0¢41 15,36
PIKO Le27 10,69 14425
PRy i.38 9413 13.34
Plﬁz 1,43 T3 31343L
By Ky 1740 10.47 13,06
Pllié 1.27 10.11 13.03
92!{0 1439 10.32 13.02
E’Z’z{l 1.43 i0.1% 12,158
PQKQ 1.50 11,70 12,65
921*:3 1,68 1007 12423
Pzﬁé 1.33 10,19 12.59
P3K(; 1,37 875 12,30
PRy i.23 Te54 0490
ngg 1.31 8.58 11.08
PyRy le4l 9,77 iz, 7@
PR, 1,37 9.84 13,77
B, KO 1.45% Be93 13,48
RS .43 S460 12,21
B, L.40 A0 77 13,57
PyKqy i.42 1il.49 13,91
PéKQ 1.4 1070 13,98

Co. {5%) Cel7 (335




Takie 22, Interaction effcet of phosphorus and potossiur

on the nmber of days taken for the ileaf enorgonce
aftor bWl lnitistion
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Position of lcaves

Lfavels of
ﬁ;ﬁr’gi’zgz‘z un  FiEst Third  Tifeh  Seventh  Ninoth
POKQ 20,08 23,11 25437 20.85 529
Z?Oﬁi 18,32 22,31 27.14 33,56 3595
Poggz 18425 21,15 26403 31,21 3788
PQKB 17.69 20,40 244,07 30,07 35,98
PORQ LBB87 18,60 23,83 28.56 34,46
pIKD 18,81 20,97 24,95 29,77 35,56
Pk, 18.93 21,83 26,05 31,67  37.02
lez 1B.78 22,17 25449 31,66 38514
Piﬁﬁs 17.84 18,67 25443 30,42 36,77
Plﬁé 17.36 20.01 2392 29,76 35,67
EZKO 18,34 20,51 24.6% 29,49 35,32
Paml 17,38 19,79 23654 28456 34,81
PBKZ 16462 18434 22679 27.82 33.86
92K3 16,52 18,77 2870 27,43 SedB
Fgl’é’é 16.68 10,37 23.18 2Be29 33,77
P3§§Q 17.60 19,99 23,76 28449 34,34
P3K1 14,97 17,06 20692 24,62 29,64
935{2 15460 17.83 20699 25:65 3150
932(3 16,15 18,46 21,92 27.0% 32446
P3K4 16,60 18,85 22.87 27.93 34625
pt?:RO 16.00 19,03 22428 26.58 32409
PGK:L 17,10 19,09 23,40 28.6% 35,03
P‘,%Kz 17.34 19,26 23467 29,06 34,97
Péiia 17,17 13,47 23,30 2767 33.53
P41{4 16.51 18,60 22.07 26620 31,65
Cabo (5953 0,36 1405 Def2 Q.73 Q.84
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Taklc 23. Interaction effact of phoophorus and potasoium
on plant height at perlodic intervals

Lovels of Bay after budding

PROSEROKUS  50u 45¢h  60th  7Sth 90th

potass um
Py 3.61 8417 21,58 32,03 38.82
9031 2477 779 21,03 30,33 33,96
POKZ 3.03 8416 23,01 32,67 35,89
POKS 3l Bel7 25625 35,31 39736
By 3451 8,51 24441 35,25 38,78
!-‘1;(0 2453 Be.28 22649 25,99 32,87
P&y 3.44 9437 22.75 38.87 45,67
PR, 3417 B.64 a2l 40,65 48580
Bk, 3.76 ©.06 23.82 46490 43429
Plxﬁ’.d} 2678 8,68 22,88 40,47 48413
PRy 3.20 9e21 24453 32,77 35.86
PRy 3.73 10.84 24.81 40,33 48483
bk, 2,80 9465 25,63 41,89 50. %5
pZKS 2.91 9,85 25.41 42,12 50,54
K, 241 .02 25.01 40,51 48455
Pk, 2e31 10.99 28425 36,72 40,23
PRy Golld 13,35% 30.02 43,80 52430
PBKZ 5474 12.27 28,44 43,47 51.92
B Ry Ged2 1i.09 28435 42684 50435
Pai(@, 3679 10,51 26447 42422 49,79
Ky 499 10,71 28431 37,75 42477
BK 4.57 11,15 26468 42463 52437
E’4K2 4438 10.91 27.47 42497 52,57
ByRy 3.49 10,20 25497 43.08 52420
P4K4 3.29 10.28 26,82 £3.05 51445

Cobre {555} 1,16 0.51 .88 2.82 0.8




70

Table 24. Intorzetlon effeqt of phosghorus and rotasoiun

on £lowering

Levels of phosphorus
andl posassiun

Days takon fox
the dniedacion
of £irst Llowr

Days taken for
the flover opsning
after initiation

Toad

pggﬁg 52,51 13,58
Peky 55067 1370l
Pk, 52461 11,92
Pyiy 49486 13,23
Py 567436 L3890
Py %y 604 25 12,79
BE, 67464 11,66
Bk, 52683 12430
Py Ky 59,63 11,43
PR, 56409 12,99
zszi{@ G047 12,21
PR, G4 e 23 12,56
PR, 81,15 12.44
PR, 56559 13,99
PK, 34,83 1395
4 60,78 12.4%
jvgxg 57,41 12,88
PR, 33,75 13,329
PRy 50,12 13498
PoK, 49467 12,27
ByRg 59,99 12.02
PyK, 63.19 14,34
Bk, 59,67 14338
Péiﬁs 55,29 13,67
BK, 85,78 13448
G.D, {5%) 1.63 0061




Teble 25, Interaction cffect of phosphorus and potassiun
on NPK content of leaves
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Levels of

phosphotus and i B b d

potassium
POKO 1,87 Qed2 Q.74
Pﬁkl 2404 0s42 GeB2
PGRQ i,52 036 1,23
P {3 1,25 Qe 32 1.63
POKQ 0487 0e30 2,73
PIKO 1,73 Ve 45 1.28
1”13(1 2432 0e47 1,21
IJIKZ .82 042 1.29
5’15"3 1e40 0e38 .46
5’1[{4 .01 B35 1,60
92K0 le74 Qed4d 1.i¢
Pzi(l 2465 0452 i.32
PZKZ 2405 Q49 1,32
EJZKB 1.43 Oeé2 1,58
PZKG 1,20 0,39 1,55
931&0 1,92 0,49 1,06
PaKl 3.07 0656 1,50
93K2 2446 0650 1,89
1331{3 1.67 Cod4 2449
5’3?:4 1,22 Ge 37 243
%KO 1,73 Ge50 0.85
Bk 2405 051 1,03
B 47.{2 1,89 Cedd L.32
P4K3 , 1,288 0438 1.66
B Ky 089 tie34 207

C.l. (395 D02 0e00L 04026
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Days tagen for the fall of petislo

Thorc vas alignificant interaction bhotween nityogen
and potosolum trocotmaitce The interactlon cEiect between
trectmants with 0635 g N por plant and 0425 g K per plat
was sionliicantly superxior to the rest of treatmnt. vhich

were on par with contyrole
Days tokon Lox tho initdzion of buds

among the varlous treatment corbinstions Naxl was
found o Do the beogt conbinaticn for the early initilauion
of kudne ‘The roxirum pumber of days wasg tdicn by conbred
plants {17.07). Hovever, the interaction between all the

treatments wvexc fgund to be signiflcont.
Days taken f£or the omergence of leaves after bud dnitiation

The choervardions on the numbcer of doyc taken for tho

leaf emergonRos asc presanced in Takle 7.

MA the treocment conbinations were found o intceract
glonificantly. The first lestl cmepgones wos eaxlicr vhen o
combination of nitsogen and potasciun cadh at D75 g por
plant vas given (NgKj ). Houover, the camo wos on par with

W K, and N K, corbinstions. The aibaccuent leaf emergense

J
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was faand ¢o be infivencsd more by N 431 corinac lon.
This was okzo on por uith N3K3 and NSKZ Auring third leaf
crorgences  Yaxliam punber of days for lezf emergence was

show by uhe trcatment comblnation 3\30
Hedght of the plont ot perlodlc intcrvsls

A clgniflcant. Alfference wag oboerved bstwesn thoe
varicus treatment conbinations for the plant height. I
was found that che moximm plant helght cbsezved on the
45¢h day was cue to the effeect of a oovbination o- nitrogen
and potagedun ot 0475 and 025 g por plant regpeccively
(MoK ) Lovor NgK, conbination wae £cund to be the best
for getcing monliur helght, But it vas on paor with oK,
conbinaslon. Igaln on 90th day N3£<1 exestment condination
showed maximum hodoht (5333 am)e Mindmum holght was recorded

with conurol czcept on 30th daye

pays tdion Zor the dnitlation of £irst flowver bud and
Llouer apciiny

The data on the nurber of days taken for the initis-
tion of Jlret £louer bud showed that the (Table 29} earliect
£lowcr ud dnitlation was for a Sregtmant combinstion Of

BX, (4060) uhlch vas on par with N K, {40e5)s
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It wen odeo found that the geme tregtment
combination of NQKQ showed an ecarly opening of Zlowers.
Both £lo.co oad Iniliatlon and £ioucr opening sheued more

or lese a sdidlar trond.
NMutrient contant of leaves

A gignl.loont varilation was cokscrved betueen differe—
ent treatiant corbinstlon with rogard $0 the nitrogen contant
of leaves {Twic 30). Maximm pitrogon conccnt vag obsezved
in.a oofbinauioa of nltrogen at 0475 g pox plant and
potaSedua ot De2b g pex plane {2466 por centde The lesst
nicrogen contont uas okeerved Lor WK, combination (085 per
cent}e The hichost phosgphoris contcht was reeorded in a
treatrent cowbiaatlon N Ky (058 pey cont) vhlich vas en
par with N K« 2song the vazlous treatment corblnatlong
9K, shoued raximm poff.a;&as.tum content (2429 per cent) in the

leaves comnred Lo control (0.98 por cent),
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Table 26. Interaction effcct ¢of nitrogen and potassivm on
gizth of the stock, fall of petiole and dnitiation

of bwdo.
Lovels of Givth of the DYays token for Days wakon fox
nitrogen ard saw@k at ghe tho £ll of bud dniclacion
: tine of budde petiole

potags i ing {em)
AN 1,36 12,23 17007
mgi'll 1,33 8 9L 14,89
NQKQ 1,38 9453 14,22
Nc;&@ 1.34 9.06 i3.68
Sﬁﬁki[}, 1.43 9430 16,47
5:31210 1443 16,78 14,38
le':l 1,37 12,18 14,92
Wlicz 1.44 11.54 15549
lea 1,41 31,43 14.60
ﬁlﬁa 1,31 11,07 13,84
NZKO 1.36 10469 13,93
MzKl 240 8480 11,65
Nzi<2 1.54 9,08 11,62
232I:3 1,83 9.62 12,37
Eﬁzzcé 1.31 10,00 12,52
EU3Z<G 1,37 94421 33569
Ngxﬁi 1,38 710 8469
Ng&a 1.3 10443 11768
N:.bx{s 1,54 131500 12760
3631% 1.32 10435 32527
E\E&KQ 1.32 7.52 DeT7
3\'547.2{;1 1,29 B.84 in.B2
N%KZ 1423 9.65 - 11793
B8, 1.43 2,72 12,79
N%E% 1.35 10423 12496

C.D. (5%) Ge4? 0035

o=
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Table 27. Interaction effect of nitrogen and potdgssiun
on the mumeer of dayc taken Lor the lesl
energenee afior bud inltiation

?ﬁ?ﬁé&gﬁa . Pocition of loaves

potagsium Fizat Third Fi€th T seventh  Ninoth
%KG 16,55 20,77 23,82 2849 3406
S%Qiil 19,12 21,36 25022 28,71 35423
N@‘?‘{z 18,59 214,00 24477 20460 34493
MKy 17,95 20,80 34447 28,76 33,96
NQKG 1720 19,59 23,27 2057 33,93
Ny Rp 12,95 22,76 258499 32.3% 33427
R, 19,65 23,02 27:3% 33431 35,03
3\312‘;2 48441 21,65 25404 31,59 37452
iﬁliis 17,56 19,13 23,95 206 LB 3548
311K4 16,75 49461 2296 27,58 33401
ﬁZKO 18,06 24.43 25435 20447 38426
Rgicl 17,97 20423 24584 30403 EYSS S
iazﬁéz 17,7 19,76 24,08 2De 34 36,22
iﬁzﬁs 17,54 i9.52 23.38 28647 34347
EBEKQ 17,13 19,07 22,71 27219 3305
iﬁgﬁi’a 17,79 19.72 2313 2766 33012
3\’;3&1 15,41 18,00 21.99 2735 34,18
2632412 15,85 L7.66 32.9% 28419 34,436
Eﬁzica 15,35 1785 22,53 27.4% 334303
LN 15444 10,20 22479 27679 33,77
%ﬁzo 16,24 17.2% 23,73 26441 31.89
%K.t 15,62 17543 21,006 25431 30,89
%K?: 16,29 B2 Mo 2859 27.56% 33442
EC;QKB 17,36 18,47 23465 28477 34.96
NL,&KQ, 17,52 19,28 24,13 29447 36625

Calro {355} 0e36 1,08 Q.62 073 D84
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Table 28, Interaction effect of MNitrogen and povassium
on plane height at peripdic intervals

Levels of
nltrogen and

nay after budding

potassiian 30th 45¢h €0th 75th o0th
NOKG 3,28 74659 21,30 20,09 31.48
NeKs 2.81 7493 23,13 31734 35467
330!(2 2.87 BeH3 24,68 34408 38.63
zaoxa 2470 867 25454 36427 40673
N0K4 2450 B34 26479 38,35 43459
Nlls’.o 391 .60 23.84 32413 55477
iR, 2481 S 75 23445 39.47 L7437
lez 305 9.62 23499 40,51 48485
Ny Ky 4473 5485 23444 L0e43 48457
1\71114 2683 9,15 21,85 38487 4GeLd
'NZKO 3434 £.32 22.85 33,55 38405
NZKL‘. 4407 10,10 24,35 38,51 46405
Nzi 2 2453 10,36 25.48 40440 48643
N2K3 4,15 897 26408 40623 4762
Nzl% 3.93 359 25,73 30483 47,23
'.&33!';0 3,70 13,42 26513 34,67 3379
*332{1 G410 13,07 27.42 43,92 53.32
Naftz £e75 10,53 2746 44,05 53432
R§3K3 4e43 10,57 2744 43,98 53,01
MK, 3e41 .47 25,98 42,74 53,90
Nl}KO 4e4l 11,51 31,05 39484 Adedf
NAK_} 40833 11,67 20,74 4273 50673
}34?:.2 3,80 10,48 26615 42.71 53493
N, %y 3,67 10,31 26429 43436 53481
N4K4 JelD Sedd 2826 43,71 49,83
C.L L (3% 1,18 0.51 C.E88 2482 0.58




Takle 29.

Intcraction effceer of nitrogen ahd potacs jun
on Llcwecing

Lavels of Nitvogen Days taken for

Lays taken for

and the indtiation the 1ot OpChw
FOLASTLUR ©f za¥st Jlowsr ihg after inltice

bud tion

NOE{O 61485 12.81
mgitl 60047 12,63
NaKz 55,91 12455
K, 54,01 11,47
Nex 4 51410 D498
N Ky 61,99 13,13
Nli{l 62,53 13,06
leezz 60430 13,07
N1.§€3 57490 12,07
LN £5¢12 12,41
NEXO 59,81 13,63
2Ry 61463 11,87
Nzxa 56487 124,34
1\52&23 553,54 10450
mai% 52487 13,77
1632<O 62416 ii91
LY 59,07 13,23
ﬁ31<2 55424 13,02
133243 43450 124,17
NBKLS 45400 13,83
Ky 98,79 11,59
N%ztl o35 12,56
by 4}‘2 ©l.72 13441
Eiéics 56453 13,93
2\341{4% ah 14 14,60
C.0.{57) 1.63 De51
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Tobls 30, Interzotien cffost of nitrogen and potassium
en NPY contant oL leaves

Levelo af

nilopgon and b ? K

potassiam .
&3{31% 1,03 Cedd Ce28
H@m& 1,73 Qo3 . 1,10
n@xa 131 [s X 1,33
B8, 1.18 Ce 3% 174
Tl CeBE Geldl 2421
?Sz_i% 1,97 Dok 1,57
:‘éslxl 1.54 Dol 1.22
aﬁlz‘:ﬁ .28 Dot 2 1,35
%&Ei:a l.22 Qe 37 1450
ﬁlﬁ‘% 3005 De3% 2028
2322;9 1,64 D38 1.9
i 23:1 233 Ca51 i.32
323{2 2009 CedT 1081
1‘52&3 1,53 Ded2 1,09
13'32‘5{4 lele DedD 1420
X‘E‘SKO 2B D52 078
}}53@1 e85 DeSB PR3
2»33;%2 2093 Ded7 1.54
B 2Ry .56 Vedl )
&331?.4 led3 Oe 35 2428
ﬂ‘:bs% 2093 CeB8 Qo661
w‘%z*:i 285 Celd 1403
M PEN 2423 Qedd 1,34
by 4% 157 Qedia 1.44
8,5 1.0 De37 i.71

[P 0 s | CeB20 CeGiDL Ce026
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Interacedon of.oct of nitrogen, phosphorus and potassium
Girth of the stook ot the time of kuadding

e dota pertaining O the glzth of the stodk at
che ¢ime of dding is viven in Appandisn 3. Glzth of roct
stocks werc dnflucneed by the vorious bresticnbtce The book
treatmann. oS found te be NP Ry wiich gave a gizth of 2.37

cme The conerol plnto chowsd a glrch o .43 cre
pays tawen Jor the fall of petiode

Thoze was  gigni.icent differencs bolwoon varicas
treatmzass O Who nunber of days taken for tho Lall of
petlole. The cagllest fall of petliole was iound with tho
treatmont NP K (52 dzys). It was on par with the treat=
msaks &82?3&}. and Nazﬂgkl. Maxdmam days Lor recontlon of

the petdole vag choun by the control plantse
pays tdken Loz vhe lasviation ox muds

Aoy Lae varioud treslments N393Tx;1 was found o
e the Dot hrcoacrei. giving the cardiest bud take, buc
+he offccl oL iﬂgzbaxl vag ssatlscicolly on par vith that of
NBPQKI. On o0 overege che plants undex N;}PB% craatinnt
showed G.63 daye nd control plate chowod Beld days Zox
dnitiation Or Lydo.
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Days taken for the encrgence of leaves after bud indcilation

The obscrvations on the average nunber of days taken

for lecaf chergense are preschted in Appendix 4.

The treatments cxertod oignificant cffeet on the
mrber of doys token for leaf cmergehcc. %he bost traatment
for the £irst leaf chcrgence was found to be Wépatcl wiich
reoorded only 11,17 days for lcaf emcrgence, Houcver, 4t uas
o8 pae with Ng'%f{l' A similer twend uas cberved for tho
cncrgence of oubsequont leaves. The control plants reguired

more miwber of days £for leaf cmefgencG.
Helght of the plant at poriedic incervels

A significont differconce was observaed ketueen the

various treaunchts for plant heicht {Appendiz S).

The bost troatmeht was found to be Né?aKl. In the
£inal stage maximun hiolght was shoun by the Treatment NBPQK:.
The haidht recorded uas 62,37 ca. Ik was also 8t par uith
tho treatment NP R

bt
tres thent nggﬁl vere mindnum at all stages.

The plant heights recorded by the
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Days taken for the imiciation of £irst flouver bud and £lowcy
opening

The data on the mean numbzr of days tohen for the indulae
tion of first floucy bud showed that Lho earliest £lover bhud
inlelation was ulth the treatment 2«3393 ig ubich uas en par with
che treatments NP Ko, I@zfﬁaxg and N,P.K . The contral plonbs
shoued moximum mmbor of days for flouer bud initiacion.

It wos also cbserved that the tweatnonis NOPBK& and
N3?0§<3 showed an carly cpendixy of the flower taking 8.97 ways
after bud inltlalion. Houever, itvhs oh par with the troabmont

8‘3293%3, The £lower opehing was very late with the tecothent
(AT
Wutriont contont of leaves

A significant difference was obscrved betusen vurlous
srcatments with regerd tw e WBR contont of icoves. Moximuwm
nitrogen content wae olserved for the troamment NP R, {4366
per cent) and mindwum for NyPK, (042 per cent). The tredte
ment ﬁsple shoued maximun phosphoces content of 0.04 per conb
in the lesves and the trestment FyP K, the mininmm vaiuo
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(0.21 per cent)e Potasciun contens was highost im plango
vhich recelved the treatment W PK, (3.84 per cent) and lowcst
with the troatment iﬁéi?g% {0.44 per cent)., The comcrol plants
shoved 0,77, (.28 and 0.78 per cent of nitrogen, phosphorus

and povassium respectively.



DISCUSSION



DISCUS3ION

The prosent {nvestigatden wos corrided out to £ind gut
the offect of nitroegen, phesghorus ard potassiun irdividualiy
oné in combinatieon on the octablishment and bud take in rece
plantce The reculto okitained £rom the stuly are digcussed in

this chaptere
Glrth of the sveck at the tine of bueding

The results indlcakeo that o conbination of mediuwn
levels of the putriehts (ﬁz%) hott 2 cignificant influence on
e girth of root stocks at the tine of budding. Further
Luczoase 4n the lovels of nitvogen and phosphorus had very
Litkle effcet In ephencing the stam glrth. Kiljjar apd
nchaiia (L977) alse found that the stem diameter of rooe
bushes, variety Suporstar increased significontly widh hich
dose of nitrogen in combinatdon vith elther lokel of phosghorus
ard potassitie

The TR iateraction was fourd not cignificamt ir this
srudy. However, the meditm levels of niwvrogen and potassiw

(i@zﬁiz) had an offect dn increasing the stev girth. 7This lo
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in corformity vith the results cbitalned by Kompe Couda {(2902)
who recommendued the use of 8 ¢ nitrogen «rd 24 ¢ potassiuwm por

adul & plant for getilng meximum stom glrth in rosc,

The PR intceroction uas also found not sighiflcant,
Howover, medlun levels of phosphorus ard potdssium (@21{3§

uore found o Increase thoe siom gicth,

Hedium levels ¢f nitrogen, plwophorus and potasciun Lao

alco found to have an cffect Jn dacroasdyrg the stem glroiie

Lundesad {1873) found that the bud teke was groater on
root swocks having 8=12 ma chicknos-. A sindler result wos

obtained dn this stuldy also.

Days taken for the fall of petiole

g

e reslis given in Table 1 wovoaled that the highoss
lcvel of nitregen hod induced carlimess in che €211 of petlolc.
The «Efect of fitregon in epbancdng the wogstative groudn ond
other growch actcibures might have Induced this carliness ALoDS
Maxdmum number of days for the rotention of cotiole an wne celom
material vas founrd wo be influvenced by nediun levele of nitroson

{Ce3 and 0e75 @ per }}'laﬂt)o
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The addition of phosphatic fertiliser at medium leval
also increosed thoe nwaber of days for the fLall of petiole.

The effect of potessiun on carliness in the fall of
petiole was also {ound significant. Higher lovels of potash
delayed the fall of poticles. It moy be due to the facw thob
higher jovelo of potash linited che wptehko of nitrogen and
hence £all of potiole was delayede

The interaction effects verc aslso found sioniflcant,

Bul no positive relationship betusen petiole drop ard
successiul bud union was found in peach and pear untll 2bous

ton vayo alftor budding {Izaki gt al, 19733,
Days taken for the initiztion of hyos

3¢ ds found that nitrogen at the level of G.75 g por
plant had signiticent cffcet in the carlydniiiation of buds.
This may be due to the fact ihat nitrogen had a beaeficial
cEfect in Incceasiig ihe gesneral growth and vigow of the
plang. This was in conforaity with Jhe cosulis obtained by
Ssall and Ineyasullah {19635), who fouwrd chatl application of
sulphate of amnonic to che root swocks of cour orange before

budding had a signlficamnt effect on the bud takod
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The effcct of different lovels of phosphorus and
potassiun was also significant in influenelng the carly inl-
tlation of buds. However, the goneral trend revealed that
highor level of phosphorus (Py) end lowsy level of potdscium
{®;) induced earliness &n bud inmitiation as cempaved w
other levols ond control (Pige3).

Rudratov (1972) rerorted thot application of nitrogen,
rhosphorus and potassiur at 60 ¢ 45 2 30 kg per hectare 25«30
degp dnto the soidl 15 dayo before budding fesulted in bottar
bud <3ke In apple ad plus. The results of the prosent otudy
aleo indicate 3 similax trend to the response of potaselum in
bugd take.

The response obtained 4n the early initiation of buds
Sor the higher levels of niwrogen and phosphorus and still a
lower level of rotassium in chils scudy may be due to the fock
thas this crop may be recuiring all che three major nairients
€or a better bud take. Bowever, the response of plants o
applied potesh is found to bo less effective compared to the

pther tup major clsments.
The NP, IR and MK interactions ucre alsp found signlflm

cani, The best treoatment conbinstion Sor the cavliest dnitiae
sion of buds was found to ke N:B»?BRJ.'



FIG& 3 DAYS FOR INITIATION OF VEGETATIVE RBUDS
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Days taken for the cnergonce of leaves ofter bud imitlation

It is scen that Rltreogon at the level of Q.75 g per
plant had signifiecant effect in the carly omorgence ef leaveds
This may e duz to the £act that nitrogen had a beneficdisd
effect in fncrensingthe goneral grouth and vigows of the
plant dncluding the numbor and sine of leaves. The honelicial
effoot of nitrogon in pramoting the growih of plants may be
oxplained from the £fact that nitrogen ds the major eonstitucnt
of plant proteins, amine cclds and chiovrephyll. Uith the
application of higher dose of nitrogon, protoin and chiorophyll
synthesis merkedly occelerated (liadeich, 1957).

Kyle (1958} elco reported the bensficial effoct of
nitrogen in ohhancing the size of leaves in anmeal flouering
planto. 21l these recults are in full agresment with the

rasults of the present Amvestigatloins

Higher level ef phosphorus (pa) was alse found GO
induco eariiness In leoaf ancrgence. 7This may be due to the
zole of phosphorus in erhancing the vegetative grouth of

planuss . -
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Potassiwn vas also found to cubance the early cmergence
of leaves at hicher levelss A deficlency of potassium resulied
in poor growth and brown fol iag@ (Xyle, 1958), -

The @@nbmati@m of the mutrients 43‘%493%:1 and WBPSK1§ :
‘also showed effect idn early emergence of leavess This 4s an
in@iéaﬁmﬁ that nitrogen, phosphorus and alge potassiuwm are -
equally Important in regulating the vegetative growth of the

scion part,
Hedght of plants at perlodic dntervale

It i= cvident from the resuwlts that hidher lavels of
ndtrogen had significant 1ﬁ£1uence ':m -incréa@m the height of
plants. This was die to the role of nitrogen in erhancing the
vegétative growth of plant.é. The significant increase in
height attained b;} a11 lovels of mitrogen in this Inwestigetion
is in conformity with the results obtained by Youmg at aks
{2973) in rose varieties Christiah Dior and Happinessy

The results also indicated that the effect of Phose
- phorus véasf also macked as that 0f nitecgens This may be due
to the fact t_zhat p&ms@mms directly itwvolve in erhancing

che vagetatilve gz::ewth';
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The oboervatione ocn the helght of plants with hicgher
dosgs of phoophorus in the prescat study is in conformity
ulth the resulits cbtained by Young gt al. (1973} wiw obtaincd
a plgndficant imrzovarent in plant holght by higrer doses of
phogphorus eventhough it wac legs pronounced as congared to

niigogaits

The hoight of plants wes significently influcnesd by
the appllicotion of potacsiumn., During 2ll otages of grouth
tha louvey levels of potassimm wes cufficlent ¢o erthanse e
hoidht. The effoct was found to be more pronounced at the
early stages of growth., Investigaticons conducted oR legwmilinous
crops W otudy the effoct of potassiun on vegetative grouth
have alse shown only very slight incrensc in the helght of
piants (Sasidhac, 1969).

a1l che thvee Interactions uere also fouwnd signisicantly
influcneing the helght of plants. But Divaker gt gi. (1984)
found that the appllcation of nitrogen «nd potageium did mwt
show ehy oignificont Aifference ou the per cent incresde of
the height of the plant. However, Willians ewd Thompson (1079)
seporked thac nitrogen and phocpherus fertilization at plont-
ing incgecsed plant holght of Colden Delicious apploc trecs on
Me26 root stooks. The results of the rresent lwostigatlon

also agree with the results obtaincd IB apple.
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Al the treatmonts vere found enherncling the holdht
of plancs. The beot treatment uas fourd to bs Eaépsi%l.

Fleowce ing

The rosults given in Tokle 4 rovealod has the oddod

nitrogen hod irduced carliness in cloworing by 1.68 dayo

Dige 4)s The lncrcased vegesabtive growth and other growth
aztributes c@ﬂtrﬂautec% by the addizion of nitzocen nighe
have irduccd carxliness dn flovering slso. An enphasis on
nitroyen <pplication for improved flousy production hoo been
given by vacious workers {(Bik, 1970 Mattson apd Widacr, 197i;
Nijjer <nd Rohelis, 1977 and Johnscm, i078). Halik (1900)
reported that the nunber of {louers profiuccd in the variety
cuecn Elicebath incrcased with the dncrcase in nilregsn
level., The reoults cbiained in the rresont study 2is6 reveal
the dmgortence of nitvegen in flovering. The lncroase IR
Slower mumber, flower stcm length and manber of cigong fioUCEwe
ing shoots per planc with the $nevcace in mitregen lovel wan
also reported by Bally (1974). Mohsrora apd prodhan {(2976)
found that floucy mumbers ond yield por plant were highest

with nitrogen dlone in rose variety Colokratiohs
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FIG 4 DAYS FOR INITIATION OF FIRST FLOWERING BUD
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The aduition of rhosphatic fertilisers also reduccd
the mmber of deys taken for £louerlng cventhough it was not
olgniflicent. Fhosphates (Fhosphorue) help the reuts o grou
uedll and gpecd wp flower production (Gloson, 1980). Now
encugh of them MUy meah a relugtahcs of the flouver budo w
cpane HMeluk (1980) roported wnet the applicocion of phog
phiovus Improved the Llouvoring significantiy but the diifcr-

enEes @mong the treoatments uere dnsilgnificant,

The effect of potasaium on ecariimess in floucring (o
algnificant, Potash (Porassiwa) gives roslestarcs to droudght
and dlsease, good growth apd £ino qualiey 'blocms {(Glboon, 1080).
This ctudy also Is in conformity with vhe rosulto obsasncd by
woodson onl Boodley (1982) uho fowd dhet low potassium 1imited

Liowcr production in green hous. roscd.

211 the threl dnterecvions vore found signliicaacly
infruencing the early iniijacion of floucy bud. Wators (1968)
found o pigmificant dncrcase dn nwaoer of flouer stems apd
£lower staa length vath the incrceased applacatien of nitrogen
and phocghosus. Bijjer «nd Reholda (1977) «lep obtained
moce numner of slaners with the gpplicotion of high dose of
nitregen (50 g per plant) in combinstion with olchor of the

iavelo (2% g nd SO ¢ per plunt) of phosphorus.
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Mantrova (1930) showed chat during the £irst tue
years in roces tho best floral quality wos cbtoined with
nitrogen and potasoium fertilizers. Young gt gi. (E03)
recorded the highest yicld of £lowers in rose varieties
Christian Dior and Happiness with the agplicotion of nitrogeh.
They, however, failed Lo get any response with phosphorus angd

potassium on this character,

The treatments uere aiso found wo  induce carly
Flovering in this study, This 18 in agrecment with the resulto
obtained by Pal (1966). Similar recults wcre algo obtzined
by Irulappan gt 21. (1980) in Edward rosce

The effect of npitrogen on delaying the flover opohing
was also positive. This indicates the favourable cffect of
nitrogen n infiuencing the srefuctive chazacter irn addition

o lts influence on growth characterlistics.

tyventhough the effect of rhosphorus was insignificant
beneficial effect on dolaylng flower opondng with hicher
levels of phosphorus was found in this study. Thas iucicates
thet plants head phospherus also In aduition to nitvogen for

better flowcring.
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2n ecaxly flower opening was cbserved due to the
highé&? levels of _potassium, This is contradicting the results
@%@t@&ﬁ@@ by Hanson and CGransiund {1986) | w%gna.; reported that
ﬁi@ﬁ@g bud formation inereased im apmé trees grown uithout
potassiwn compored with trees m@@w&ﬁg- ’{’bt@ﬁ%&%ﬁ&g

 The application of nutricnts in vavicus cembinations
hed significant influsmee in the Slover opening of foses
Higher levels of mutrients in various combimetions had marked

ﬂ.ﬁﬁ&u@m@ in flower opohinge
Mutrient content of feaves

The results revesled that with incressed level of

. pitrogen wp o 0,75 g per pﬁ;aﬁaéﬁ supplled to t’ﬂé crop, the
nitrogen c@aﬁéﬁ% of leaves was slseo @@rm@mmmgw increased
aigﬁiﬁméﬁ‘xﬁi?- Thus the h&g@a@z‘ ameunt of nitrogen abserbed
by the plant had its mﬁm@mé in growth e%é@ ﬂ@zﬁmm@?
Stollov and Lelwva (1974) aisé: observed that the inereasing
miﬁm@@n ra&ézs-'»xaw@@ the &eé:f:' nitrogen cohconitration in

apple trecs on both root stocks (4.7 and Moa)y

Fhosphorus applicatien at the rate of 0575 ¢ per Pl and-

reoulted in the maximun content of nitrogeh. It €3 be
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inferverd that the effcct of phogphorvs in inoveasing the
root growth ond development might heve resulted in higher
uptake of nutrichts by the plant from a wide spectrum of o
seil., Thiz study ves in conformity with the resulto cobtalned
by Hijjer and Rohalia (19777 uhio found that application of
phogphorus had a fovourable effect on nitrogen content in tho

leavese

The higher levels of potassiun was found to detwoaso
tho nitrogen concent in the leavos. Stollov and Lekhova (1074}
also found o ncgative relationship betucen leaf niltrogen conbtont

and potassiun content,

The NP interaction vas also significapnt and a combinaw
tion of W P, remulied in the maximun conten: of nitvogeny
The hicher root growth at higher levels of phosphorus couploed
with ¢he bencficisl influence of potassiwm 2 a cerzioy
putciont might Rove resul wd in corly leaf production, prodics

tion of assimilates and £inally che uptaks of RLEToOON.

The PE ineeraction was aleo Zownd significani.
Maximun Ditzoceh contont was obtained under a combination
of P, ond mininua uider o combination of Ppye N lenst

378 2
value of nicrogen was also hoticed under 3 canbination of

NOK% -
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The effect of treatment combinations was also signifle
cant. Maximum nitrogeh content was coboerved for tho treats
mant N::\P3K1 and minimun for NlPGK@. This may be the reason
for the better veogetative growth of plants uhen the Srcate

meht N3P3!’;1 was given.
Phosphorus

From the tabie it s clear than spgplication of nitvogen
at higher levels had resulted in a significont incresec in
the phosphorus content. The direct effcet of nitrogen in
crhanedng the vegetative growih of plants might have reaulted
in a correspording higher uptale of phosphorus. WNijjar and
Rehalda (1977) also Sound a direct relationshlip kotween Qe
doses of mitrogen, phosphorus and potoscivn and their follar
contenus in roses. The sawe results were obtained In this
study alsc with higher levels of phosphorus. Thoe significont
cffect of rhosghorus in the uptake of phocphorus might be
duo o the significant influence of this nutrient in the

growth attributes of the Crop.

The significant influcnce of potassivm in Ancrcesing
the phoophorus eontent chovs that potascium had negative

influcnee on the uptake of rhosphorus,
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The interactions vare found significant, The best
combinations for maximum phosphorus content of leaves (&S
Zouwnd ¢ be NSP:-;‘ P3K1 and NQKO"

The treatments vere also found ¢ influchce clgnifie
cantly the phosphorus content of lcaves. The trceatmont
13392K1 shoved mastimum phocphorus content in the leavec,

Mohta gk al. (1984) reported that the initiel phosphorus lovel
generally decreased in leaves of Royal Delicious apple trecs
amd then gradually rose when NPK fertilimers uere applied In
he soll.

Potassdum

Fram the table it s ovldent that nitregen had gignlfide
cantly lncressed the upteke of pocassium in ross upbc & lowol
of 0,75 ¢ per plant. 2sif and Grelg (1972) elso Zpund thag
hicher levels of nitrogen had resulted in hivher uwpiake of

potassium in onap beanc.

Raheje (1066} roportcd that potassium wptake of
plants 3= normally indepordent of che concentration of avallable
or total phosphorus in thoe soll. The significant effecs of
yhosphorys on rotassiva uptake observed in this sty ids
contradictory te the above €imding,
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The potessiun content of leaves inoreased significantly
with the higher levels of potassivm. The leaf potassciva cobs
ccofitration was found to reduce at the lowest rotassiunm concois
tratlons- in gresh hpuse voges (Woodson and Boodley, 19523
- Divakar gt 2l. {(1684) also found thai potassium shatus
m@m in the lesves with increasing level of péﬁass&m,

- application,

- The luxury. consumption of pobagsinm!is & well Khowd
rhenomenon noticed dn coep plarits under hicher levels of
mmssam. Fm‘@th@y,'thce higher content of potassign in fi@av@a
%«e&"’aﬁ;’éﬁ ;&ﬁiﬁh@é doses of potassivn imi@h@?ﬁ@@ centributed o
Eaigh@f uptake of the @:é.e%mt.i These factors together micht
hm‘&’@ r@s&w& in the higher content of this nuteient i‘:’im

leavess

The various combinations of nutrients were alsc found
@ég;ﬁif&@amly’ irfivencing the potascium content of leawess
The @mﬁmm&i@n Pk s% andl %@lﬁz& showed masinum potassium content
Aamﬂ 3y Eél the mmﬁmﬁa @@E‘m@iﬁtﬁ

The vari@ms im,ammm m*zh&mt.l@m were also prowedd

to be aﬁﬁ&e&mg t‘z’xe @@mgs i%:m mnt@n‘c of leavess



SUMMARY
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An fnvestagatdon vas unGeruakeon in the Repartment
of Hortloulture, Collcge or agricultur:, Yelleyend, Traivendoum
duging the peried £rom June to Degember 1585 &0 £ind oac che
efrect of miteitiun on the eowald lzhwont and sunx teke of

nxdded rese plante, A 53

fontorial cxpordment was ladd out
wiuh e Zoepiications. Tha reoulic of thic suucy are

sEaariced elioves

N The variows tr-athenes uede ploved effotive in inlluong-
Ing tho girth of the stack at tha tine of bwdding cvonthough
chs MR and IR interacticons wece Zound inslignificunt. Thoe

bost towalmert vac found oo Bo 232 132 i€3 Eow gotting axainim

aten girthe

24 e optdetm girth of the otock for an casy buld tabke

wag fourdd o be 1.13 an vhich was obtalned wndor the Sroathent
§93§°3K3_.

. The wdflopont treoatmcenls vard d significently du tholy

"

ofdect on ths days boken For che L3l of ,oticles Hitrogen
0 phoe, Borus al mediun Jevels and polasedun 2t & hag el

cveld wore found mool cifective in retalnlng the peticlce Sor

ol

jonges perieds.
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be » slgpiflcant differencs vas chserved betucen thoe
varlous treaimenic with regs d o thosr eflect on che numbor
of Gaye tokon for the fnitlotion of vegellcive buds, an

ear)y bud walke o3 cbgorved whon mierooon ard phocglvrnus wero
given at the raes of (.75 ¢ per plant ond potastiwmt av o %
rate of 0.2 g rer plant. The “41’3,0 ?BKZ ard W."}KE intoreclLions
were also fourm sYrericr in the carly Iniviawdon of v.og e~
tive buus. The baost trcaumenc eoodrivicn £co ar cerly bud

ke wao found we o i\’saps‘\{l.

Se T cmengoenos of loaves was found wo be lnfluchced by
varfows trcawmentc significoantlys, Cvonthough all the lcwels
©f putricnes wer 2 Lound bettor than conirol, a sugcerices effect
wag shouh by the treatments ¥, (0.75 g pexy plant), Py {075 g
per plent) and B, { Ly por plant) liduwaducily. %he intope
actions NaP,, 2.8 ond N.K, wooe also Zound suporiLs,  The
best treatment cosbinetion uls found w ko 334133% which was

also found en per vith tho wuoc agrent comblration M Pl .

Do Tna troatnents oifftored significently in ithe.r effect
on helgnus of suudod plabbe. All tecauwmants well proved

Fe!
effcceivo AR dncreasing il holdhts hen comgered Lo control.
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ndividually, nitrogen and phosphozus at tho rate of 0,75 g

per pianc shouwcd mandmun heicht. During inicial ctages &

icvier dose of potesscium was sufficlent (o erhance haight oL
plants, But £rem 60th day omards & higher dose of G.75 ¢

per plant of potascium vas neoded 0 produce oignificant
vordations in the teights of plants. The Wg"%' B end WoTy
interactione vore alse found olonificangly contributing $o

Lho ciftéerenee in the hoighta of plontc., Tho troauacnt coabinte
zioh for ¢etting maxinum helght of tho plapt uwas observa!

Lo e i\‘(’éﬁ’ iﬁlo

s The mepber of days token for the initiation of tirsy
Elover bud wac fourd to b in€lusncsd by varicus treatments
ssgnificentiy. An carly inidciation of firse flowsr bud <us
chpecves wker the troatuenus ¥y (0.7% g per Plontl, By (i g
per plant), NPy, BK,, B, and 00X, Vo ponitive eflect

was Ffound due o the application of phosphorus aldna.

28 Regezding flouer opening, the nutrients wcre nobt Zowmd
1o play o great role. In genscal 2 high dose ox pltwogen 83

Lound W delay flover openifide

Se A signiflcone difioronce ues observed betuscn various
troaipents with rogard to Wheir eficot on nutriens ooatert 4o
the leaf camplos. Gemerally, & hion dose of nutrienio omplled
w3 tho sold ues found o incrcase vhe nutrient content in o
1Eavese
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CAPPENDIXR ¥

Chemical anelysis of sedl and icaf before the experiment

Constitucnte A Content (per cent)
Available nitrogen 0080
available phosphorus 0005
Available potassium 0038

. Leaf nitrogeh . 1:74
Leaf phosphotus 0e¢36
Leaf potassiim 1444

AFPENDIX - 2

Weather data during the p(:ri@d ©of June and July, 1985

Parameters . SJwe  Juy.
Rolative Humidity (per comt) 83345 80:38
Rajnfall (mm) 794 907

average temperature(°c) 24499 26539
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APPENDIY 3

Bffoct of NFK Intoraction on grouth and €louzring

Girth of Days zaken Days tak-Days take Dayg

the stock £or the en for on for taken
Trealmerts at the time £11 of the ind- the inje for the
of budding o ticie tlation tigtion flouer
{em) of bude of £irst oponling
flovwer alter
bud indelde
tdon
i 2 3 4 8 &
NGPDKD 1,43 164,30 23443 75,27 12,50
Nopoki i.27 11,43 15,17 57.43 15,53
NDPOK2 1,30 10,10 12,07 51,63 13:80
NOPUKS 1,37 D43 13,20 53,97 12,67
mQPDKQ 1,37 740 12.33 46,67 11.00
ﬁaaplzco 1.27 13.10 21,00 56473 15,80
NGFJ.KJ_ 1,33 7433 19,70 59.83 11.03
NQPIKE 1.23 84,03 18,73 56,60 11,53
NOP1E§3 1,23 B.33 17,12 52,33 10.10
NGPIKQ 1,27 10,10 15,37 51,87 9.80
NOPZKG 1,47 12,47 15,10 56.93 11,08
N{zple 1430 10,07 14,47 63.43 13,08
NQPQRE 1,53 14,37 14,00 59,77 14,07
N0P23€3 1.37 9,00 13.83 54.93 12447
HgPoky 1430 8440 i4.00 52,03 10413
NQPEKO 1430 9400 3.7 58,17 13,60
NGPBKL 1,27 7433 12,27 060,43 12.20
N093K2 1,83 8,03 11,47 55,93 31,67
NOPSKB 1,43 Be37 12,77 57.13 40,03
NGPE:Ras 1453 933 19.83 55,00 B97

Contdose



iis

i 2 3 4 8 4]
&3094% 1.33 10.20 12.43 62447 52455
Nepéiii 1.47 B.37 12.83 58,60 12,47
Na%xz i.30 733 12,83 614,17 11,33
"op@“a 1430 10,17 11.47 80,70 12.07
Wg%,% 1.50 164,27 12,13 49.83 1430
E.LPGKO 1.27 13.47 16,07 61,93 16,00
ml{'@*ﬁ i,i0 10,17 15,67 55.60 15,03
mlpoxz 1450 9.70 18.83 55.20 15,70
Nlpﬁiis 1,10 Del2 ig.00 52,13 14,00
Nlpgﬁ.ﬂg 1.10 10,33 15,43 51.50 12,03,
“1"1‘{0 1,37 11,37 15,00 61,33 11,07
xﬁlﬁlitl 1,40 13420 16,60 69,63 12,57
N."LE’."LKZ 1,33 11.80 15,73 66,60 11.67
Nlpii{:-} Lo43 14,67 15.03 GGe1 3 10,33
Ny Py, 1.40 12.03 14,72 £8440 14,83
Eai pazco 1,30 10,33 13.93 52490 1E.07
WP R 1,37 15,07 16,67 67,83 12.03
N, PR, 1447 14,20 16,10 63,03 14,00
N1P2K3 1,77 Li.d0 14420 80643 13,37
N1P2X{4 1,30 12,27 14,00 59,63 12,67
Nlps% L.063 0430 13,67 ©2.53 12.83
NIPBKl 1,40 12,33 12,77 54,03 12,23
Nlrpsi{z 1.20 10,07 12457 50,97 11773
NlPaKB 1,33 10,00 12.00 47,63 10,80
w1§3§<4 1,40 10,87 12,07 44,70 13,17

Comtdee



iv

2 3 4 S 6
1,60 Se33 13.23 61427 12,67
1.60 10.13 11.90 65457 13.43
1,70 12,27 14.23 63,70 12,27
1.40 11.07 13,77 634,17 11.83
1,37 10.13 12,97 61437 11,32
.40 14,50 15.87 59483 14,40
1.47 9.23 15,47 5283 10.97
1.20 9.30 15,20 5223 557
1.23 9.27 15,03 50.10 De73
1.13 10,40 15,08 46493 De 20
1.40 12,33 14,33 0247 14,03
1.27 8487 11.50 71,33 10,03
1,57 8.87 11,60 05,40 13,40
1,23 Be3 14,50 86.20 12.17
1.30 Be40 13,00 56,30 13,67
1,40 10.03 14,13 58,27 13420
1.70 10,30 11.73 61.70 12,37
2407 10,10 11,00 58450 5490
2637 2.07 10.90 54,80 2.03
1.47 3483 11.97 52,37 10.63
i.20 797 12.97 58,63 13.37
1,17 520 Bel7 55407 12,10
1.37 Be 8L Ded3 45,17 15,07
.20 0,10 11,57 44.47 9417
1.33 il.io 12.00 44423 i0.33
1.30 8463 12.233 58,33 13.07
1.40 i0.10 11.40 67440 14,40
1.50 1G.23 11,00 634,07 13,77

cﬂﬂt&. »e
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4

5

6

11,20
13,27
Bed7
S.20
10.07
10,40
12.53
B3
8,10
8.9%
L0.07
iQ.07
13.10
6403
1003
16,20
10.23
i0,.83
De 22
10,03
12,30
.07
D430
9,237
13,03
13400
0.83

12.83
132,06
12.83
T.37
12,10
12.8C
13677
12.03
L oG7
10.20
1i.60
12,00
il1.83
T4 50
13,17
10.87
1i.00
41417
663
11.40
13.205
11,87
10.e0
10,80
14,53
15,23
i3.03

&0, 00
G450
59447
53447
51457
43437
85417
81420
C3 460
65,50
65 .07
55,27
Ghed7
6183
58,60
5333
54,67
D347
55403
49,77
42,77
45,40
62640
55443
49,97
4287
44450

12.40
15,00
42,00
11447
De 77
beD7
De20
Ll.43
11,835
17247
11,27
12440
12,00
11,70
1130
283
1i.80
13,53
13603
13,97
{3,920
14,37
11,60
iBe33
17,60
16482
16,47

c@f&wado
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1 2 3 4 B G
M, PR 1.37 713 12.07 5753 13,00
M, PK, 1.30 10,73 12.53 59,23 12.07
N B K, 1.37 10,33 12,53 52443 11,53
B P, 1457 9.17 11,97 49,60 10.80
NP, 1,57 9.50 11,93 46453 i3.10
NP Ko 1,23 8433 8487 89 043 12,43
B %Plitl 144C 7.07 8.23 87,70 13,15
B EE, Lo 20 9,02 20.30  60es7 12443
W 4‘?‘3 150 P27 10,03 50e37 15427
NP Y, ie20 9,82 11,07 58450 14,53
H,RK 1430 D67 10,10 G020 11,77
seézﬁziﬂl Ged3 D433 10,37 66440 13,57
264923%2 el 9.0 11,00 64487 12,93
BB by 1e33 2.97 11,37 568433 14427
B,PR, +el3 10.20 11,97 52,97 14,53
B ER, e 20 6467 9400 61410 1050
N{éz'ﬂaxl 1420 6.3 883 62430 i4ed3
W [Pk 1e23 7.87 10,60 66,90 14430
N, FaKy 1,33 Bel17 14,33 58460 18,97
¥,P.K, 1.37 9,413 13,67 50400 1He53
K, P Ky 1453 Tel? 8.20 55,80 10,23
N PR, 1,10 10,13 14433 56440 14420
B, FK, 1e17 11,00 15.23 64443 15,63
1, B, R, 1450 12403 16,23 59,73 1423
B, FyK, 1450 12,00 16,17 58450 14430
o Tre {555) Ce22 1,06 0,78 3463 1,08
2,7 (2.8 0 E8 Ge28 i3 049

2aliy
m
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APPENDIX &

BEfect of WPK dnt-raction on the days taken for the emergence
of leaves after bud imiciation

Positioh of leaves

Eroatm
ments First Thizd riEth Seventh Wineth
i 2 3 4 3 6

9,PeKg 20,90 24,00 27,70 34,07 43,27
VP 18497 21,00 24,23 98420 34,57
NP, 18.07 21,23 24,73 27.93 35,13
B PR 19.03 21,97 26,00 30.63 35.60
N P¥, 17,53 20.37 24.80 29480 36427
NPy K 18.83 20,20 23,53 27,72 31753
B.PR, 21,87 24,70 28.93 33,50 38.67
NGPlK2 24420 25,23 29,30 32.67 37437
NP K, 19.683 24,50 28,83 33,20 38423
NP K, 18.60 20.87 25,17 31,80 36463
BPyKg 17.90 19.67 23,20 26,93 32,17
By P,Ky 18,10 20423 23,57 28,10 32,83
NP K, 17,70 19,867 22.13 26,70 33,73
NP K, 16.83 18.90 22,40 27.10 32,90
N PK, 16,53 19,13 23,23 28.20 33.03
KPR, 17.97 20,13 22,47 27013 32,43
W PoRy 19,07 23,77 25,63 29,87 35,73
W PK, i8.20 19,83 23,77 27.23 33,80
B PRy 17.13 20410 24420 28410 33,47
BP K, 16497 19,57 23,90 29,27 34,63
No:zgxg 17,13 19.83 22,20 26,57 32,90
NP, Ry 17.60 19,10 23.73 28.87 34.93
WglaK, 17.60 19.03 23,90 28.87 34,63

Contde .



wviil

1 2 3 4 5 &

NP Ky 16,90 18.53 20.93 24477 39,90
NoPuK, 16,37 18.00 19.32 23,80 28,10
B, PoKo 21.47 22,90 25,00 31,43 37.63
¥ PR, 21,00 24473 20423 34,90 40,23
N P K, 19,50 24,13 28.80 34,73 38.93
M PR, 19,10 23.53 27,33 33,20 38.37
N PK, 18,37 23,10 26,97 30.80 36.20
W R R 20,47 23.43 27.87% 33.80 35,13
M, Py K 20.80 28,57 20.43 35,90 42.83
mPK, 19,73 23.13 27.80 33,80 39,12
P K, 19,53 15,40 25,33 33.43 36,80
N B K, 18.83 20,77 23,93 26,83 33467
N PR 19,53 22.50 28.1 33440 38,90
NP Ky 19,03 23,37 28467 34,10 40,77
W, PR, 18,13 22413 26,10 32,17 38493
Nlpzxs 17.63 20437 24433 20,43 36,13
Ny PK, 17,20 2017 23.60 28.80 33493
W PRy 19.80 23.13 27.83 32.80 39,03
W, P K, 18,57 20,87 23.83 28,93 35,43
N1P3K2 16,87 18,77 21.13 26443 39,27
Nlpsxs 15,17 17,17 19.80 23,73 30,37
B PK, 14,13 16,03 19,13 22,83 29,10
LR 18,23 21.43 26617 30.33 36,67
¥, Ky 18.83 21,73 25.60 32.73 40,40
NlPégz 17.80 26,07 24.37 30.80 37,33
N B Ky 16,37 19,20 22.97 27,10 35457
By K, 15.23 17.97 21,17 25.63 32,17

ContGesse



Ix

1 2 3 4 5 6
NyBeK, 20,63 23.23 26,67  20.67 34,27
N, B, 20.23 23.77 28,77 35,83 42,83
NyPKo, 19.27 22,37  28.13  34.13 40,67
N,PKg 19.03 21433 26,27 32,33 38.87
N,PR, 1e.17 20.43 24,90 30,13 35,13
N, K, 19,47 22,07 26403 30,43 36,97
w,B K 19.53 21.50 25,37 31,67 38,90
W,PK, 19.20 20,80  24.83  29.37 37,83
NP Ky 17.92 19,77 23.43 27.23 34,90
WP Ky 17,27 19.27 22,10 25.73  23.07
WKy 19413 21.97 26,30 31,73 37.43
1 A 18,77 20,67  25.40 32,73 39.13
NP.K, 17,93 19.53 24,13 30,13 37.87
N, P,Ky 16,73 18,23 21.97 27.63 35,47
H,P.K, 15493 17,32 21,17 25.87  31.43
BBy 18.13 20,63 24,90  20.17  35.83
NP, 14,13 16,10 19.80 23,77 27,57
Pk, 15,13 17.43 20,10 24.00 29,00
NP 16,07 18.97 22,30 27,63 30,17
W PR, 17,23 19,83  23.50 28,97 34,17
NP R 17.93 19.43 22,83 26,37  31.83
NP, K 17.70 ig.13 24,73 30,17 37,10
NP K, 17.03 18.67 23,20 28,93 35,73
o 17.83 19,30 23.13 27.53  33.23
NP K, 17.13 18,47 21,90  25.27 30,83
N3P0, 19.53 21.20 24,77 28.40 34,17
NyPR, 13.97 22,47 27,73 36,08 42,20
933PGK2 17437 19.83 25440 30.13 38.23

mntﬂnttco



2 3 4 5 6
N B, 16,13 18,07 23.37  27.47 33,93
N B K, 15,87  17.80 22,03  27.43 32,77
NP, K, 18,20  19.90 23.43 28,83 34,57
M P, K, 17,93 22,13 27.20 33,10  20.17
WP K 16,47  21.43 26,30  32.30 38,90
1P, K 15,43 19,20 24,07  30.37  537.13
35153
B P, K, 14487 18,13 22,73 28.77  35.10
NP R 17,50 2 .13 23,50 27,87  34.07
WK, 14,17 16410 18,85 22,47 31,47
W P, 13,97  13.00 20,77  24.83  30.17
N, DK, 13.87 16,23 i9.90 23,23 28,77
N R, 15,20 18.10 22427 27,93 33,77
e 17,43 19,10 22,77  27.20  32.63
N,PK, 11.93 15,68 16,10  20.23 25,27
NyPK, 13,73 15.80 19,17 25,10  30.67
N,P.K., 15,07 17,30 21,73 28,80  35.83
NPk, 16.80 19,13 23,77 29,23 37.7
¥R 16,40 18,27 20,17 25.90 30417
WP K 18,07 15,90 20,10 25,10 31,83
yPK, 15,73 18,23 22.90 28,60 33,33
N.PX, 15.57  18.47 23.60 27,37  01.23
NP, K, 14,87  17.82 23,17 26,87  30.17
R 17,87 19,23 22,73 25,70 79,13
N, B K, L7.77 19,90 25,73 32,83 39,90
N,;pgxaz 16.58  18.20 2340+ 20,10 36443
P K, 15,13 17,10 21,87 26,75 23.13
N, P 14,43 16,30 20,83 24.87 31,93

Contlease



b4 §

i 2 3 4 5 )

NPy Ko 17.17 19,23 23.87 29.07 35460
méPlKl 17483 16,23 19,33 24417 295,863
WP Ky 17443 25427 24423 30.17 37.47
N%Plﬁa L5477 19,50 23.97 28457 36,77
N4E134 17.72 21,03 25,67 32.67 38,90
34?2K0 1G.23 17.87 22413 27.40 34.07
Népaﬁl 16.83 18457 21,23 35.40 20,83
ﬂquﬁz 15,37 17.37 20.83 25420 28460
N&Péxs 17,83 20,13 24490 28,73 34443
ﬁépgﬁé 18.53 21.63 25.83 30487 46470
NéPghQ 1%.13 17.17 2083 264343 5o 77
N&Pakl 11,17 12,90 16417 20,30 24,20
NQP3K2 14,07 17.33 20.80 254,50 30677
N493K3 16490 18,77 21.70 26497 32,77
Népaxa 17.87 20.20 24,03 29,23 35.73
NéPQKQ 15.80 16417 19,30 23,73 28490
ﬁ4?éK1 17.80 18453 22.83 26.37 3087
ﬂéPQKZ 18,33 2030 24,00 28430 33.83
ﬂ4P%K3 19,17 21483 25.87 31,57 37.70
ﬁéﬂéxg 18.97 20,73 24,90 29,90 37400
C.B.{5Y) Q.80 2432 1,27 1.62 1.86

0.29 Q.64 .42 Q.59 0uG7

S.L.m
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APFENDI 9

DEfect of WPK dntoraction on hoaght of the plant at pericdic
intexvals

Days after budding

Tragte
monts 30 45 60 75 06
) 2 3 4 5 6
NP K, 1,20 6453 20,63 28,33 01,37
HoPoK; 1,30 5430 18,90 25433 28,30
H P K, 1,77 5,93 23.03  27.70 20,07
B P K, 1,53 7413 24.57 32,30 35,57
BoPeis 2443 8.63 26420 35,13 39,27
WP, K 2,13 6443 15,23  24.80 26463
H PR, 1.90 6497 20.80  27.80 30,70
BPyK, 1,87 7.43 22,93 22,00 36413
5P %, 1,80 7447 25,53 33,57  37.50
5P K, 1,70 6e93 26,63 35,68 40367
DR 3.43 7.87 20,13 26,70 28,50
8Py 3.87 8457 22,40 28,23 31,30
P K, 3,40 8.87 23,13 30,07 32,27
NP,K, 2,93 Bo47 24,70 51,47  33.73
B P, K, 2,23 8427 28,00 3 4,47 39,40
N PR 3.93 8.20 22,33 31,23 33,27
19,P K, 2.43 £.83 26,70 36,40  41.53
MPK 2,52 9453 27,13 39,37  45.53
NgPoks 4463 9,87 26,60 42,60 44,53
NP.K, 3,77 9,80 28500 83,27 44,77

Condtasse



%344

2 3 4 ) &
¥ Pl 5470 0,40 24,17 34437 37.63
NP,y 4,53 10.00 26483 .93 46,50
B.P, 5, 4477 11,37 27.17 41,27 50417
NP, R, 2463 10,40 26430 41,73 52437
WP, Ky 2037 13.07 25,13 43,27 5387
Ny PR, 2470 7e40 19,40 20427 23,43
B PR, 3,20 BeBO  20.10 28.87 34,80
Ny B R, 3413 590 22,67 32427 35,20
B, PR, 2493 TeGT 232430 3ie50 34,17
B, PR, 3417 Be83 23,53 34.03 39,30
W PR, 3430 Bed7 2087 28457 3400
B K 1.30 Fe27 19,83 44,87 50,53
Ny PR, 2503 Ted47 28,00 35,20 BGedd
0B K, 1,83 7427  20.50 46,430 57447
Ny K, 1457 777 16,77 32677 47573
zalpgxg 3.53 10,27 23,63 31,53 34,50
Wy PR, 1433 10,47 24,00 43,73 5% ¢ 70
W, P K, 1,70 5457 23.03 43.83 50413
By PR, 1493 o33 23451 &3.43 54450
RN 2477 D53 22,83 44 400 5080
1y Pk 4,87 10,77 28,17 30,50 39,67
8P K, 3443 10,80 26,20 36,80 40780
P, 2,07 12,00  25.47 37453 42437
i _3_933% 3013 1047 25433 36437 4% .30
By Palky 3,67 1060 23,33 34423 39,07
0, P K, 5,17 11,40 27,13 34,67 39,37
W, B, 4480 1140 27,13 46,07 88:00
N, B, R, 4430 10,13 26.80 43,70 5d440

Gaﬁi;@....



i 2 3 4 ] 6
¥y P K,y 2.83 D453 25.03 44,57 55,40
RN 3.00 D433 24.80 45433 54,00
RN .70 740 20,63 30,47 34,20
T Ky 2423 7417 20443 30.07 30447
RN 3460 7.83 21477 31,50 34,30
WPy 4697 B.33 25.43 34380 38403
N, Pk, 4577 7443 23,90 37417 42563
W5 K 2,00 o550 21,20 3027 34,33
NPy H, 2,80 Te&7 19,63 34477 41,67
WPy Ky 3.20 8410 21460 36,03 44430
W28, 3,97 8417 22057 33,07 40,20
NPy, 3043 G423 20,973 33433 35,07
P Ky 237 8413 23407 33427 37,50
NP0 340 10,63 23.53 38420 43,90
NPk, 3.07 13,03 25467 40437 47437
nPK, 2490 11410 24,20 41,40 48,53
K Pk, 2427 Be43 22,10 39,80 45,67
nggxcﬁ .87 10,56 25443 36457 43447
BB 8497 16437 34440 4727 38490
W P.H, $a40 14,17 32433 49,53 61437
Py 5el7 12,40 32,07 48363 58443
W PR, 4490 12.23 31487 48,73 53,63
W PR 4497 Ted3 23,90  37.20 @ 42,63
NP K; 1,93 Be&7 24,73 42,27 91,30
WP, R, 4440 10.67 26403 44,57 S4483
NP,y 3,77 987 27.13 43,53 52,30
WPy, 4427 D63 26407 45,10  95.17

Contdass



i 2 3 4 5 6

NP K, 4,60 8470 22,80 34,77 4020
NPk, 4.20 9,80 22,47 33,47 37,50
NPk, 4,02 8477 23400 36,40 41.03
1\33?0&3 3,77 Be53 24423 38463 44499
M oK, 3.60 8,83 26,90 38.33 32.23
NP K 1.67 8,20 2460 34,20  84.27
N P Ry 6030 12,33 25,87 42,40 60,77
1,0, 5.90 10,03 34,25 47.80 57460
N P, X, 5440 10,57 26,73 48.23 50,87
NP K, 4410 .83 24,77 49.27 6037
B, K, 2483 90de3 26,07 33.87 35,87
e 5,13 12,40  27.7C 46,93 58.50
NP K, 3.33 10,37 28.20 49,23 BLoGO
5K, 4,73 12,43 29,10 50.00 62427
NaPoRs 3.00 9,67 27,37 46,70 58.47
RN 4,60 12,17 27,20 36,37 40,03
N PR, 7.60 16,60 33,03 49,37 59,47
N,PLE, 5,47 12,07 30,20 44,70 54,80
FyPoKy 4427 11,40 29,37 43,41 53,93
N,P.K, 2,60 9483 26,53 45,77  55.87
N.8,K, 4.80 12,10 20.97 37,13 43.6

L 7,27 14,80 28,03 40,43 50440
N,PH, 5,03 11,43 315,67 42,13 50035
WP, 4,00 10,10 27,97 30,57 44,67
NP, ¥, 3453 0.20 30,33 37.63 40,57
H,P K, 5,83 10,83 20,33 37.33 44480
N, PRy 1.90 7.00 23,23 33,90  37.73
5,2 K, 262 3,37 24,60 35,60 28,567
W Pk £33 Den? 29430 39,63 44413
NgPoRy 3.57 9.13 27,50 35,60 38,47
NPy K 3,57 9480 26457 35,10 37,23
NPy 4.90 12.63 27,60 40,53 24,70

Conde



#wi

1 2 3 4 5 G

NP K, 2.87 10.17 26430 42423 49433
HP K, 5480 12,03 %4437 63,33 Bl .&3
NP K, 3.10 9463 25417 44,37  32.80
NP K, 3483 40,57 29,73 3047 47493
NP K, 4.93 12,13 26443 46447 56,37
N, PR, 2450 7483 27,10 46447 56,37
NPy 2.07 2,25 25653 44490 53,67
My 2, 1.77 8 20 25473 40,57 45,60
N,2.8 27 15,30 38413 42,93 46,70
M, PR, 8410 14,77 29,77 49.17  GU.BO
0,25, 8.0 13453 27,07 46,20 55,53
Wy 2 K, 4490 11,30 26,67 43413 52457
MR, 2.80 10,07 24,60 44,10  55.60
N, PR, 4453 13,23 36440 45,37 50460
,P, K, 4433 10490 26467 45,47 55,67
1, P,R, 3440 11,57 25467 43417 53.43
W, PK 2.23 1,10 23.40 46400 027
N, P K, 2.27 10,17 23,30 43,90 93,67
C..(5% 2,57 1412 1.95 Be27 1496

0.03 0.40 0,70 2426 G,7%

Snbon
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fffect of NRK Interachion on WEX

svdd

APPENDIX @

comtent of leaves

Treatmenss i » ®
i 2 3 4
%IQPOK:Q 0o 77 G 26 0?8
1\705’05'-21 284 Do 30 ENGXA
¥ C:P Kﬁ 1.08 0,28 1.2%
NOPQKB i.00 Q.24 1.67
?:%PGKQ 056 0. 21 Zed5
EIOFIKO 1,23 Cod7 1,21
3‘:!05‘1&1 1,56 038 i.78
mgplﬁtz 1.52 0.33 1,92
Napé KE; L.29 Ge25 LN 53
N{)P:i}{é 0u87 Q.31 Lo58
&OPZKO 1,30 Ded® LelB
Ngyzﬁz, 1,46 D37 L.42
Naz»zng 1.23 D47 1,36
NCIPZKB 108 Q.28 1.82
Ngﬁaﬁé D64 Q.34 1,92
N0P3$<0 Ge Do D48 0.98
NOPEKI 2441 8.53 1.07
NQQBKQ 1458 0.45 i.12
muﬁsi% 1,41 Ged7 2.146
NOE;BKZA 1,02 De22 2422
Napesgo 0.8% 0,50 )
Nﬁ)’?éﬂl 263 556 D62
NP ééKg 1.19 Qo7 Ge78

Contde s



xviid

i 2 3 4
NP, l.32 0e42 1.24
BoPaiy 1.G7 De34 2.88
wlpuko .60 0,38 1.34
N:LPQK& 003 038 1,14
M PR, 0.28 o 38 1440
Ny Py .78 e 27 1.84
mlxgmé .42 0.23 3.84
My B Ry 0.86 033 2407
w, P, K, 1,50 a4l .98
Ny PR, 1.23 G333 1,313
By 2K i1.i2 0.33 1,24
miﬁlgé D84 {30 1,64
B PR 0.98 Do 53 193
1\1152&:1 1.83 Qo4 1,15
przxg 1.7 Ga2? 1,29
0 PR, 1,86 043 Ladd
Nl 92:»{4 . 1,85 040 1.08
NIPBKD 1,25 Ded0 1.8
b PR,y 1.85 (a4l 1420
PR, 1,05 052 1.46
I, BoR i.13 o b 1,98
NlPBK% 1,07 038 2,91
K, PyK 143 0a 2 1.40
ialzsz:l 1.48 056 057
Ny K 1.3 0.45 1.45
¥, B Ko 1.1z 0.36 1,80
2K, 037 e 36 1,57

Contdeves



sdx

2 3 4
N PR 1.79 0e44 0.88
BB, 1.69 0,42 0.96
up R, 1.62 0,38 L.02
NPy 1448 0,35 1467
BB K, 128 .31 2045
WP K, 1 .57 032 1.30
NP ¥y 2.8 0448 1,13
N PK, 1.78 Ced5 089
N 2P1K3 1.67 a3 1,25
NP K, 0485 040 1432
W PR, EY-T- B 0,35 1,25
Nzxsle .68 0.52 Q.00
N P K, 3,84 04 1425
N ¥R, 1532 047 1733
N, B8, 1.4 Q.48 1.35
NP, 1.6 040 1,15
¥, PRy 3.36 ] 2.52
N P.K, 3326 0.59 2,61
N P.r. 1,75 .50 201
AN 1.38 0ed? 2393
NP, R, 1549 Oudd spectsl
N B R, 2.04 0e30 1eiR
N, PR, 1596 0e4% 1.24
N, P Ky 1445 0,34 1.3%
NPK, 1.06 035 1.4%
WP Ky 108 G52 D46
P Ky 4417 0363 0,92

ContBeses



2 3 4
iﬁngKE 2413 e ta7 1,13
0Py 1,08 0e38 1.64
Napgx A 1,25 Qo34 2¢59
NPy K 1,87 Dedth 1.18
BBy %y 2643 GedQ ijee
333321::{.2 1,74 Ced6 136
1P, Ky 1e31 o4l 1,71
NP Ky 034 0.30 174
1P, 1679 Ced7 0.88
M, PR, 4.45 Ce&4 1,56
N PR, .41 Ce52 1,50
NP Ry 1.46 Qodd 1,73
:@3923«’.@ l.,i2 0.38 Le36
ByP 8 2462 Ue 39 076
EINCH ) 4466 Deb6 1,57
233932'{2 Jed2 Oed7 1480
NEPBKB 1,93 Ded7 24t
»zargx " 14532 Oed3 2475
N. B, K, 1s82 036 o654
NP R, 258 Uad6 1e7C
KPRy 2644 0413 1,89
M,P K 1,40 (.38 2469
N PR, a8 Co33 2494
;x’:épg&tg 2424 0ed7 QL4
PRy 2433 Ded? 0.3
¥, R 401 €od7 1434
<

Cﬁf"t@ 2oy

-



xug

i 2 3 4
Y] épﬁx‘.‘% 1332 0,25 1,60
NZLPOKQ 079 G. 38 2662
i éP_lKG 3.13 Q.70 0.54
1\349134:1 384 058 Q.89
N@ P1K2 2:84 0.49 1,15
N4P11€3 1.20 Gad5 1,29
m{iplk 4 1,34 De41 .82
N 4}922{0 2,03 0,52 076
Nézazxcl 2,95 0.56 1.67
3] 4132222 1,97 0.48 1,28
NQPEE‘% 1.32 D27 1ot
N 43?2?&4 1.23% Qo 1,45
N 4@314‘:0 3507 (.58 (e 00
N-'&PBKL 3,08 0.57 3,07
1\74293?-2 2.98 04D .42
H, P, ¥, 2414 1 391 1.42
NQ%KQ .08 D635 151
W, % 4Ko 3,17 Q.62 0.59
Iy AXJ 431 ) 1,78 Oeth 142
By R, 1.46 0,43 1,37
B 419 433 1,47 0.40 1,46
© 49414 4 Ce 57 034 1,52
C‘AJ.(S%) 0.06 6003 Q.Bﬁ

Sellen 1,590 0.011 .02




ABSTRACT

AR experimene vas condueted to study the effoct
of nuerition on the establishmont and bl take of bwdded
rose planto. The experiment vas laid out in 5° factorial

design uith threc replications,

The effect of three major nutricnts (nitrogen,
phoorhorus and potassion) on the bud take and fuvthor
vegrtative growth and flowering has bech proved by the
resulto of the present study. ALl treatments caused on
increase in the girth of the root stock at the time of budd-
ing. Application of nutrients greatly prolonged the reteh-
cion of petiole. A teatmert combination of 0.75 g N 3
0.75 g P,0; 2 0,25 g K0 (N393K1) was found to bo effective
in prenoting corly bud take. The energence of leavos was
found to be dnfluenced by various treatmentc significantly.
A treatment combination of 1.0 g N 31 075 ¢ 5’205 ¢t 025 g
K20 (NQPEKI) was proved effective in the carly emergence of
leaves. The treaument with NP K; wis also on par wieh
N%%Z(.L . The maxiows height of the plants were obocrved undey
a trostnent vith 1,.0g N : 0,75 g 9205 3 Ge25 g Kao.



Duping initial stages a lower dose of potassium was found
sufficiont wo ehhance the helght of plents, But aftezuards

a2 hicgher dose vae neoded to increase the helght signifieantlsy

The £lover bud dnitlation was observed to be affected
by verious treauments. Nitrogen and potasslum, alohe and in
conbinetion were found effective in the early Anductlon of
first flower bud., But phosphorus was found offective ofly
when combined with nittogen and potasaiums The best combibhom
ticn was Sound 0 be 0.75 g W 2 .75 ¢ chs t 0,75 g Rgcb
(W PK.)e  The various mutrients were Bot found to play 2
major rele in flouer opsning. Howover, & bighsr dose of
nitrogen delayed flower QpeNing.

Phe scudy a@lso proved the effieet of various treate

ments on cthe nutrient contehi of leavesSs



