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INTRODUCTION



ssmoBocpsoti

Soto \xx6a instantaneously suggest beauty because 
they are osooaiafced with things that afford pleasure and 
delight• She word rose is  one o£ then*

Flowers ora oasng the loneliest objects on this earth, 
and among thorn the rose is  the queen. Xn the beginning o f 
it s  history, uhoa the rose was a wild flower, rather single 
in Sona ssa utuh a limited colour range, i t  must have been 
the fragranoo that arideared it  to  nan and made i t  the sutojed; 
o f legend ancl stogy. Sra modem tires , however, the answer 
must iso c&Cresrcait. as a result of breeding work fo r  several 
centuries, the rose has attained a wealth of form, ranging 
from the sxnple, £Av®»jetalled flower to  the breathtakingly 
beautiful cadiibition type of the show»i>ench, with a spectrum 
o f  colours in sJiida only true blue and true black are missing. 
Although the delightful fragrance associated with the name 
io  sonctinoa absent, or  is  faint and elusive, utiere s t i l l  am 
many varieties which delight the senses (Pal, i960).

A good supply of balanced plant nutrients la essential 
fo r  a successful rose culture. Stoat Indian Soils are 
deficient in nitrogen and organic matter. ‘There are also
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s o i ls  which ass d efic ien t 1st phospte©xaa, potasstom ana 

seraa ofi the segondagy aioiiBKts ana femes oleiisajts to o . 

a  deCielaaejy f e  any one w ill r e s tr ic t  fcha normal growth 
e£ the plant, and ip  e x tr a s  eases the plant auy show signs 

o f  UBtautrition*

Sitzssgan i s  the a l l  round groutb oleaenfe. I t  increases 

the greea plant msfcfcer, stinnlsfces growth oX leaves and 
Gtems with coneagaent increase ta  p i sat slse*  Pfcoophosus 
works on the soosc. Potassium stltaila'ces flow er blooming, 

lnprevee £iouas aoictis and promotes disease and drought 

resistance*.

Eveshbougn pbw studies have been conductad regarding 

the effect of nutrients on the growth and yield of rose plants 

the exact solo oi inorganic fertilisation ©a the establishment 
and hud fceka of budded rose plants is  sot yet studied. Rose 

is Qonsaecoially propagated £y budding and the aoes  ̂ are gain

ing popularity boocuao o£ their lasltKoreao uacc and 

therefore, taere Is a heavy dessand Eos gialifey fcttdded rose 

plants. Oio present study was therefore undertatsesi with the 
folloii.no objectives.
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1* to  stucJjf the e ffect o£ major nutrients and 

th o ir  interaction on the establishment and hud 
trike o£ budded rose plants,

2, to  find out the optimum doze o f fe r t ilis e rs  
£or -cho better establishment and bud take o f 
budded rose plants,

3, to  stud*? the a ffect o f  mineral nutrition on the 
issuer had in itia tion  in  young roso plants.



REVIEW OF LITERATURE



ua/seoi OP fclTiSftfuSU:

E ose i s  o a e  a*. th e  in p crtaae  s a t  l l o a a r  crop  in  

th e  cou n try . craly vesy  l i t t l e  xjorSs has Soon (tone on t h is  

crop  w ith  scrjsra  t o  i t s  recpiwsvant. e£ n u tr ie n ts , o o p e c ia l ly  

tfe a ir  egioeL  on 13*3 u.-ise. 1Sse a v a ila b le  l i t e r a t u r e  on 

n u t r it io n  oC sooq  ana a l l i e d  esejss r e la t e s  t o  th is  stu dy  

a re  rov la n cfi hero*

E ffe c t  oC EUfcsegcn, Phosphorus and PotaPolum on  growth

Sifeicgcn Is  aa essen tia l nutrient to  promote vigorous 

growth and i t s  orgsle supply casure adequate a lso  oS p lant, 

length o f  ofcci" o»ic» e ls e  ox le a f  and t&con In dirysanthemm 

(K yle, 1950}. bunt and tofraa^s (195S) s n o r te d  fanat nitrogen 

was very csacau ia i ■Tor the f i r s t  so  Says o f growth from 

p lantin g. Dotasciuia nalnfcaias th e  health one helps t o o  plant 

t o  ward o£ l cUneaoea cad ass is t  the plant in  converting sap 
sugar t o  plana t is s u e . D eficiency o f  potdSslan resu lted  in  

poor gscjfch oae faroon fo lia g e  at the lasu edges ( % lo ,  1958).

Snitti o-fl tjo in er <1961} re p osted  usas s to a  l a y t h  

was ad verse ly  e l fe e te d  fay low  pot as dura (50  pon) and high 

n itro g e n  (-2C0 pp' 5 trea tm en ts . P a l (1965) reoonnenaed 

^ p i i c a t  ion a -  53, E> and X Cor t e t t e r  groxrth.
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The early growth o f  both ungrafted Rofusta 5 and 
Ms Xntosh/Ro3justa 5 was depressed then potassium was applied 
with nitrogen, 1jut, the growth o f  gulnt©/hM. 106 was un

a ffected  ty  i-cox lllaer treatmente (cxLtoc, 1966). Increase 

in the plant height due to  the higher dose o f  nitrogen was 
reported to  rose varie ties  Christian Dior and Happiness 

(Young j&t 1973). Soukup and Stankova •» Opoienaks (1974) 

reported thee onoyeasr-old ssealings o f  Rosa cantoa 
uollumeriana ev. Pavur Carveny Sipek, grew best with I B s  

2.36 &2°S 1 2.47 Kg© a 1.43 Can s 0.18 ttjo applied at Sg/1 
substrate, to  f i e ld  t r ia ls  very good results were obtained 
with 103 kg a + 180 kg Pg05 + 190 kg KgO^ha. Iccrease in 
potassium supply wee associated with better  growth o f  shoots 

(Kanjati aid MithUQwcsEff, 1974). Use otcm length o f  rose 
bushes cv . Rouge iHttland was found increased by spraying 
with 1 per cent urea (Hasson et a l, 1976).

Itso sten CUamaier and stem length o f rose babies 

v a riety 1 Superct os' wore found to  increase sign i f  Leant ly  with 

high dose o f  nitrogen (SO g) in combination with either 

level(25 g or  SO g) o f  phosphorus and potagsiun as cenparefi 

with the low dose o f  nitrogai (25 g) (H ijjar and Rchalia, 

1977). Gooete c* (1978) resorted that higher rates of 

nitrogen toorocoed growth to  cxss* s orange Pippin apple t r « c s .
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with low nitrogen coagared with a normal nitrogen lev e l 
there was a roc&chien to  the to ta l growth aid root uei$it 
as r^jortofl by Johansson (19 7 8 ). Sas^aio aad tferaea (1980) 
reported that nitrogen application at 20. 40, o r  60 g (per 
m oE sow) had bo sgjpseclable e ffe c t  on scion shoot height 
in  plants or citrus on Poneirus t r i fo l ia t e .

Williams and Ttionpsan (1979) snorted that nitrogen 

and phosphorus SostH isation  sfc planting increased plant 
height in the t ie s*  growing season o£ ©olden D elicious apple 

trees on ia.20 root stocks, phosphorus fe r ti lis e r  resulted 

in on increase to trunk diameter. lacresPo in  trunk, diameter 

o f peach tress variety  Golden Jubilee cSie t o  the application 
o f nitrogen, phosphorus and potassium in  various coistoinafcions 

has respected fay Oagayar (1979). fee© trunk girth tocresiraat 
was greatest t o  trees receiving the highest nitrogen, phos

phorus and potassium rates . During the f ir s t  two years of 

the rose variety Qsfcsol'sa best growth was observed with 

nitrogen and potassium fe r t i l i s e r s  given bath before plant
ing and as a top  crossing ( Mantrova, 1979).

JSsrpo Gouda (1982) reooHnssn&sS the uso o f  Sg 
nitrogen and 24 q potassium per plane fo r  getting rasssirausn 
s te n  g ir th  t o  ro s e .
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?<"eodsoa and Oooaiey C1982) rep orted  souuoed groufch 

te  green  house ro se s  due t o  low p otass Aua supply  (G.2S o r

8.5 r o e q /l) .

Three cosioeautive annual snltrogea appl ic a t io n s  t o  

a u rtla ti. poar tre e s  a t  120 3sg/6ia i*'Oj.\*ase<3 s t o o t  grow-h 

oo'Varecl t o  a© n itro g s a  (ioa b a rd  a l , 1982 ).

Tile application of ajtr-oges era potaaoiun aid nat 
show the slyaiSleaat difference os the per cent tacreeoo of 
the trvtfz girth anS height of tus plant while tho lower 
level o£ phosphorus was fourei superior to increase the tsutifc 
girth o f  th e  plants than the c o n tro l arfl higher l e v e l  of 
phosphorus CBAvart jr  jjl,, a9S4).

S ffocfc o f  rmtrlen&fa on E‘Ao\,verj®@

Growth o f  r o se s  v a r ie ty  Hunter Value* An hiejts 

p otass inn and low  n itrog en  corseariaracAcm re su lte d  la  lo e o  

redd ish  and "lore b lu is h  rcp v s , uM3«" c u lt iv a t io n  Sn a lew  

n itrogen  co n ce n tra tio n , ir r e s p e c t iv e  of. fchs t ■/*'■: ra ti® .



8

x-cceAtod &a soaos uoeq K®re highly eolcarad than those

gsetas An high canqanS rat loan o£ SiferogcB and Potassium 

(MnQsfeson cod JfesckakAs, 1933)• Pal (1966) seeospisndedl 
agsglieatiasi ofi ait,ssogea, ptesptaras ana gofcaeaSutn £or bettor  

glowering. tJatora (19&8) Sound a aAgaJXAeaafe increase to  
muster o£ fiieuos otoras ana flow er stsas length with the increased 
apjslAoattos ox n ltsoges and phosphorus. j® esigfeasis on 

aitrogcsj ag^sl-catlon £os Approved £lo.ior production has teas 

given Iay ifcsfefeaen and "Ufiaar (1971).

Utio s low er  b id  in it ia t io n  woo Sound t o  a cce le ra te  

in  app le , p o o s , p ton  and eoaeoheray s c io n s  gra fted  oa t o  

root s tock s  %  nAtasgea and phosphorus n u tr it io n  fait not 

fey potasston cpp liea tloa  (Koatesov e t a i. 19723. Bi3s (1972) 

Soand that siloing nitrogen eenaaafcrstAoa had a fav ou ra b le  

e f fe c t  on flo w e r  y i e l d  and seem length  r a t  a dotriraantal 

e f fe c t  oa th e  Anconalty ofi flasier e o ia s r .  in crea s in g  

p o t s e s io a  bad no s ig n ifica n t e f f e c t  ©a ilo u sr  y ie ld  o r  

Keeping Q uality , Safe i t  ispssvefi th e  atom length  aafl s l ig h t ly  

reduced ca lca r  Aoeeaoifey and a K»K ra tio  o f  111 i s  reeoxjiiended. 

B ik  (1972) a lo e  found a marked positive: S3 ii in ta sa st ie n  

on filou or  £sroab w eight. At low  potassium os nitrogen le v e ls , 

in crea s in g  cifchor Lpetasoiam o r  n itrog en  dspresoed flo w e r  

£reah sjolgbto.
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ycung gi, <>. (1973) recorded th e  h ighest y ie ld  o f  
£lowers in  soso v arieties  Christian Dior and Happiness with 
tho application ox 2300 and 2100 Ifes nitrogen per aero 
respective ly . ‘3i<gf however, fa i le d  t o  se t any response with 

phosphorus end potassium on th is ch aracter. Increase in 
Slower nuri>cr> flow er stem length  assS nurater o£ strong Slower* 
lo g  shoos c pas p lan t with the increase in  nitrogen le v e l was 

also reported cy Sa&ly (19 7 4 ). Flower y ie ld s and quality 
■were h ighest with an BPK mixture o5 90 s 180 s 30 g /p la n t.

Ban Jan and Mithuauany (19745 showed that the fo l ia r  
nutrient treatmenta increased the flowering shoot length. 
Hunter o£ shoots per plant and flow er y ie ld  of Eduard rooca. 

The treatment supplying 1.27 g S, 0.88 g &2°S 2a<̂  2*01 cj K20 
per plant registered the highest flowering shoot length, 

w hile toe  treatment supplying 3.03 g H, 1.85 g ®3%  sad
1.75 g KgO paomccd the largest number c£ shoots per 
p lant. The highest £ lo ser  y ie ld  came from the treatraosb 
supplying 2.93 g B, 2.34 g P2o5 and 1 .5  g K20 . & a l* ts r  as
and Qiemaria {1574) stated that ttiea phosphorus was increased 
from to to  ICO 2®  per hectare the y ie ld  oS flowers increased 

fcy 11 per cent. The interaction o f nitrogen and phosphorus 

showed significant; effect en th e,flow er y ie ld  on ly . Cfbhnscn 
(1375) showed that in  dar jsanthesua ecjual amounts o f  nitrogen



and gotasseS&sa An say fa c to r ia l  eoafcinofiians feotvssn 110 -  

330 kg per hectare had as e f fe c t  in  most eases on the m ix e s  

o f  blooms per eepare meter# bloom diaPBtes# length o f  stem 

o r  e a s lin c s c .

Jaycspraeod (1976) r o o s t e d  that sesdJraiiB nunber o f  

stoat and to t a l  atom length ue»a olstaiaesa t o  Bso£serssars roee 

under th e  in d iv idu a l in flu en ce  ®l 8  §  n itrogen  and 16 g 

o f  potassiwn ycsr p la n t, fb'iarasa awS PtaShan (1976) found 

that flow er naeSxrs and y ie ld s  p er  plant were h ighest with 
nitrogen alone in  r®s,o variety  'ce leb ra tion ! anfchoqyanin 

content was fclghort with a cewAiaatien o f  n itrogen  and 

potassium,

SSlJJasr and Kchalia (1977) ©Jstalnea taoro nurfoer o£ 

flowers wish the application of high dose ©£ nitrogen (SO g 
par plant) la eDcJbinafclcn with either o f the levels (25  g 

and 50 0  per plant) o f phosphorus. The best resu lts on 

flower gsecSassiosa of the roee esjit&vairl'as'ysl<aif Sa«erial“ 
ues® obtained with 200 kg of calcium olfcEefce, 400 Kg ealetara 
oupor phosphate and ISO kg potassium sulphate (si -  Oasiaeey 

1977) .

th e  Jaost ilcu or y ie ld s  were obtained from roseo 

variety Doceara on Rosa osnina with » K  at various rates at 

aisferenfc t in ea  (BJtalsJsa# 19775. Kifcacgcn at 40 mg + p o ta ss ta i

1 0
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at 85 mg p e r  1GG g  feo il was found t o  be fetse b e s t  combination. 

With lew n itrog en  compared with an normal n itrog en  le v e l  a 

reduction t o  th e  f lo w e r  number and sfcen weight uae reported 

by Jaiiansson C1973) .  tow phosphorus also redueeei Slower 

numbsT, f lo w e r  weight and p e ta l number.

Itooova i j ;  41978) sepogt&3 th e t o i l  bearing -  

Jtssamlult socq  Jxisheo receiving 70 Stg p er  hsefcare each o£ 

n itrogen, phosphorus and potassium pso&ieed higher Slower 

y ie ld s  than u n fe r t il is e d  con tro ls , S o il application  of 
nitrogen <S7 -  134 Jsg per hectare) delayed Blooming la  peach 

trees  variety  red Globe (Header and Douen, 1978).

*4jor®ooe {1979} obtained highest returns of cat 

f lo w e rs  fson  green house rose in the treatment (60 g
nitrogen as anusatora sulphate -*■ 39 g potosatom as potassium

p
sulphate pos ro annually), nitrogen end potaaotora were found 

t o  in fluence flow er y ie ld  o£ green house roses on Rosa 
sortanlana and ffesq oaorata root stodco (Gaccjosi and He Fadden, 

1979). Williams and ‘Thorgjson (1979) obtained greatest number 

o f flow er eaUi&texs la  apple trees  as a resu lt oS application  
o f  0.046 isg phoqphosus per tr e e  to  awfotoafcton with damtaosAde.

ffeliic (3.920) reported that the riusrtoer o£ flowers 
produced in variety, Que-en Elisebafb increased with the
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Increase In nitrogen level and largess gftu&mr o f blooms uer© 
ofctatoed fifth ZO q  eifcsogsa t,cs  b©store.

l ic m c s i onct Granslund <1980) roosted  that flower 
bud formation laesoaBOd $& apple trees grown without pofcasstasa 
congsarcd with tiroes receiving pofcaocte®.

Weeded® and Beoflley (1932) £ounel that lou potassium 
limited filouor production regardless o£ nitrogen form in
green house eoooo.

fe  oac^oar^sid Cstuard roses, bimsnthly i d i o r  
application of nitsogcn, phosphorus aid potassium at a.& s
1.5 * l.ft y per plant gave the highest Slower y ie ld  or 4443.2 as 
per f l m  < 'Id;or _nd Hao, 1902) •

''ho application o f phosphorus itipsoved the flowering, 
tout its  ei-c-ct on the production ©£ f ir s t  aid third grad© 
blooms was not significant. The total y ie ld  sad flower dia
meter SncreaPcd arcing the treatments Pl00, &so and PgQ0 

weso not signi-leaa'c C'faaav efc a l, 1985) .

Studies on tou6 ft-Jre

Said and Znayafcull<Si <1965) sound that application 
o £  sulphase o£ omcmla to  the root etaercs o£ sour orcnye 
before budding hod a eiy-.if iao.it ©flee*, on *.he t i e .  The
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u se  ©£ AFHooSsn su lphate resulted t e  th e  h igh est percentage 

o£ budding sasrrival t o  apple as reported fcy S abirev  and 

Hoaaotov (1907) .

Kidrefcev (1972) reposted that Explication o f  nitrogen. 

phoBpiiasuQ and potaBotoia at 60 * 45* 23 Jsg pee hectare 25 -2 0  

cm dec® tot© the s o i l  f i ft e e n  days Setose budding resulted 

In better take and pso&ic&ion o f  sg>s&e (82 .3  per cast) and 

plum (79 .3  per cent) transplants eoagasod with the nast best 

variant HK to  apples (74 .1  per cent) and HP In pluno ( 7 2 .8  per 

cent) and with i.h© u n fertilised  cents®!, (52 .4  per sent to  

apples and 49.Q por cent to ptoiaa).

Jto p o s it iv e  relationship  bet teas p e t io le  drop aid 

successful Said union was 2s«nd to  peach and pear u n til about 
10 days aStas fcaduiag when both proeaaocs uese alsnsst eoaplefee 

(Sssfel 1973). Lund at ad ( 1973) found Coat th e  bud tdse

«aa better on |S§J) r a lt lf lo r a  t tim  on Res-i cantea. Kith 

Sosa ountoa these uae a greater percentage or take on the 

la rgest (8-12 ran) soot stocks than an fclio other size s . Plant 

height Increased uith increasing collar dloiastes fo r  both 

root stoefco.
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toe feucl fcaite was louer to poa*to with toto seedling 
root stod ®  than with the other a lsoe , Sait as differenoes 
to response between root stocks slse were ©tooerved with plum 
or  apricot CE1 osjcHssg? and Srivastava, XS74) • toe survival and 

too final freight and diameter oZ a l l  trees  were considerdfely 
greater oa the to id eest root otodss.

saspaio aad ttosaao <1980) Sound that too  tod take 
waa highest <98 per cent) to PcnciruG-u l igoliafe^ root atoe&o 
tifeen tho r o o t  otoeSss were © it at S/3 oS th eir len gth .

too thinnest w oe stoefcs resulted to  the highest 
percentage ok Cioaosda to apple as reported fey Oostaa esad 
Osocne <1902). toey reooEaaendod a root etocfe dlsmster o f 
7 <=» 9 saa fo r  tedding.

Effect q2 fe rt ilisa tio n  ©a nutrient sanfcent o£ plants

d t o o  <1DS7) rep orted  th a t  le a f  nitrogen and le a f  

potassium reflected f e r t i l i s e r  treat sweats t o  app le  fcrsss. 

However, le v e ls  o f  isofeh nitrogen and potasoton  y o re  adequate 

even without f e r t i l i s e r  epplioatioao. Sfcgnosiuta eptcSse was 

depressed t o  deficient levels fey potassium  f e r t i l i s a t i o n .  

Both scion voriu»y and s c o t  s to ck  had as important influence 
on leaf eOTtsOSltioa,
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Kaoblecoi ?1?71) found that Use opt teal le w is  of 
nutrients in roao leaves were 3.9 to  4.0 ja r  cent nitrogen, 
O.B5 to  O.faS per cent phosphorus and 1.SE feo 2.6 per cent 

potaeo&ura. Tao IscjS nitrate -  S3 varied directly with 
applied SJ aal varied inversely with applied P in dtfcru3 

trees Csor^/'&iva, 1972) .  St was also affected lay a p p l i e d  K.

stoilov and Sc&hova (1914,) observed that fcho increasing 
S3 ratso raised the leaf H concentration -te apple trees an  

both root stodto CIS. 7 and M. 4) .  & negative relationship
was found tx & u o & i lea*. M content and & or K. 2*sa£ phosphorus 
levels o f both afcsesto peaeh seedlings and SJ2.104 apple 
root otodss taddcd with Rod Haven peach and iSbnafchars :$>pie 
rose la fcho third year fey orchard ajsoilesfeleaQ o2 super 
pSiesphafte.

Pisaole ( Z 976)  found that the loss H content continued
to  rise  In citrus trees, evsothougb at hl^ier rates yields 
were sharply depressed. Ihe soluble n irasaion increased 
in young crjwLo tress Iicsj they uer© supplied with onranium 
nitrate fo .4  g in ISO ml water) Into the so il at selected 
times uuriag oho arsr«ial growth cycle (Cat! An and Priestley, 
1976).
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. 'Ec^alia I l f ? ? )  Sauls# a # s^ d s ''sefcgtlon^sip
tmwmen ttievfteag ©£ '$3* F and &"$&& tHeir :£©liair qtintMtafeft Is*
soses*; P Us# a. fsv^rafel,© ^§<g&& .©si F and &
content Us. ssoo loaves* , ^pllc^Ion  ©i j? al©s Isa# 9 î wtairatel® 
©£f©efc .<3® Si ©SBtOili M tteo leaves* itaswiSaf! iiutr&tio^ led . 
to loaf -W; #1# P emtsg&B tb m  ©Ifcsrat© fsutrltios Is . -
apple leaves lliasal^is an«3 .liiMers#.,' i f ??)* i-fefcssi jgg, j|.# 
1.19??) SoaaS.tfiat &ell©imis apple tjrfes wese'fiv® a© P ,
grew  pooglgF w lM i a I©asS. fr .levafe t&  Q#l-. p e r opst* ‘Fhos^ iom s

le v e l was Pegsf?l»v^^.V^rirel;atQ# witli, IS. ■•©aljr' tfie  heaviest; •
P treatsasifc tsesfe.J,go5 p_ at @a aSs^ist©.l©^- throughout the
8fe©e|f*

S«eaf■ W ©©ht^t-'isa ^ ir^ sau tile ia i^  decline#  fir©® §*,3 to  

:a t: 'tlje  'lo w e r ajgE&Leg&4to$ ra te s  fis© ia » is i j|g, al*  

ip??).* Sftsgp reported that. le a f & ©©atoat■ sis©: stewefi a 

sliBil.ar &wm@*., - @am&m a l* 119??) found th a t root sfceeii
ha# a pj^soBftcacl e ffe c t  m  le a i silneral ®pp©siti©a p J®, eStrms 
tress*  Timm -:ea gohclm s t r lfe l la t a  end f r e t a  .©Strang© - 

liad'tslg&er’loaS t? 'm& & fthatt &mst ©range* ©adaiieisi ©t. a l* 
Ci§?S) t iig t 1 o p tiia a l d o lla r  61 le v e l In  ag g ie  trees-

was observed @1. p lo ts  receiving the lowest II rate* F olia r 1? 
le v e l decrease# unier the- highest 1 rate* :
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BUfSo from peaA  trees that received high S5 was found 

to  contain higher levels a t S and to te r  levels ©$ carbohydrates 

than tuds fcsoa trees receiving no S (seeder and sw e s , 1978). 
Ttee data ck le a l annera! eleKBnt octsijjsoaiticn in Eed Delicious 

apple plorsfca tod icatea that there was a response t o S  at 

th e  highest le v e l in the second year, to  P2©g a ; 20 <3 per tree  

in  tun years, end to  Kg© at 23 g per tr e e  in  a ll  three years.

Arra&cage a u  Tseyliha (1979) rs^jorseS that increasing 
th e  8 ifsvval t o  400 gjpa in  roses, resulted in  higher fo l ia r  H 

content in  roses. The le a l m tzlenc  oaatent reported

in  gsceea tease oseoo a lte r  B, ?  and K treetweat averaged 
3.04 p er cant U, 0.2@ per cant P cad 2.14 per cent K over 
tho f iv e  Kate harvests (Johansson, 1970).

Kri-jor.idfiu; (198Q) reposted that to cwle treec, 
generally, 85>R nutrition increased IcaS H feat decreased P

and 1; ,  e s p e c ia lly  i s  Reset SiaiiresSa. ‘file  le a f  eoBscnfc o f  

n u trien t e l e a a s s  tjtrc found t o  &© 2.S7 to  3.65 per c e r t  N, 

0 ,162  t o  ©»l& p e r  Q~.ic P and 1.05 t c  1»,23 p er  cast K.

She loafi K concentration was fieanfi to  reduce at the 

lowest K eaocats&zasiens in green hence roses (uoodson and 

Boodley, 19S2).  lillta  j j i .  < 1983) found that MPK had a 

store beneficial effect on loaf K thac K applied alone in
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apple t r e e s . LcaZ K peaked in  ftey, Jialy and Septontoor.

Raese and Joixg (1983) reported that the highest K r^:e was 
associated with higher leaf 8J In tree::. Sigh urea rate la 
contoinatiQB uith ooil — applied paclofeutraaol was associated 
with increased loo£ B.

F a lltiii gk̂  j j l .  <1984) found that le a f  mineral oonj>osi“  

t io a  ox &ol6csi B d io lo u s  apple trees  on c.te root stocks tias 

lntluenood by IS and K f e r t i l i s e r s .  Nitrogen application  

s ig n if ic a n t ly  increased le a f  K and Mg but decreased P and K. 

Dxvafcar <gt a l .  <19S4) oos&cved that the K concentration in 

■cho leaves o -  -toyal B eiie loas apple trees  was s ig n ifica n tly  

increased uiU. iucExasing N roues. Mo s ig n ifica n t e f fe c t  o f  

K was found oa P a~d K concentration o f  the lea ves . K status 

increased in  tee  leaves with increasing le v e l o f  K ap p lica tion . 

The oonocatration o f  N incrcasea in i t i a l l y ,  but la te r  

decreased w-ta th e  increasing le v e l o f  K.

The higncat E? le v e l  decreased tho absorption o f  M and 

£< in agnlc troo3 font had l i t t l e  e f fe c t  on th e  uptake ox P 

(liebsuev, 1984). *5110 opt inrun ra tio  o f  M, P and K in  the b io 

mass uas 3.1 t i t  3.S . The corre la tion  c o e ffic ie n ts  

oetwesn d ie  Jeoe o f  B and the rate  o f  SJ, P and K absorption 

ivy Lae rooto voel 0.u333. 0.755 and O.pfS respectively.



Jfchta St* (1984) reported that, tho In it ia l P
leve l generally decreased in leaves a "  Royal Delicious apple 

trees and chcn gxasaially rose when IP£? fe r t i l is e r s  were 
applied in the soil* Increased leas K 'was measured at the 
highest K rate in  Golden Delicious apple trees fo r  one year 

(Ui«J.aea g t £Lt 1084)•
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MATERIALS AND METHODS



mvratMS assa mbesces

She present investigation was carried eat to  study 
the effect o f nn^or nutrients such as nitrogen, phosphorus 
and potassium on tho establishment and fesd take o- rose 
plants, ©no o f the popular escort variety •Happiness*, 
was used as scion material and briar I Rosa nulclflora) 
was used ao the root stodi. The experiment was conducted 
in the Department o f Horticulture, College of Agriculture, 
V e l l a y a l .

Pot mixture

A standard pot mixture consisting of Is 1*1 parts by 
volume river a and, red loam and dried powdered oowdung was 
used for  growing the root stociw

The nutrient status of the pot mixture <1©K) at the 
time o f treatment was analysed, estimated aid presented In 
Appendiss 1.

Planting

Cuttings of Rooa railtlflora with uniform age and 
thic&ness wore planted in easthesn pete o f 8 inch sisc.
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containing approximately 2 Kg o£ pot mixture during 
Septeir&or, 1984. Plants were Irrigated daily.

Experimental design

The oxporincnt was la id  out In Completely Randomised 
Design ulth a factoria l combination o f one hundred and 
twenty f iv e  treatments and three replications. Bach replica
tion consisted o f a group o f 4 plants. The treatment consisted 
o£ the various combinations o f 5 levels each or the £3PK 
nutrients. Nitrogen was given in the for® of urea, phosphorus 
ao super phosphate and potassium as muriate of potash. The 
dosages of the nutrients tested In the experiment are as 
given below.

Treatments
Dosages g/plant grown in 
8 inch diameter pots

Nitrogen M 
<N)

O o
0.25
0.5
0.75

'4 1
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Eosages g/plant grown in 
8 inch diameter pots

0
0 .2 5  

0 .5  

0 .7 6

1

0

0.25
0.5
0.75
1

Application of nutrients

The nutrients in different coKtoinations were app lied  

fifteen  c3cyo prior to  budding.

Budding

Tae budding was carried out during the last wesis 
of <3Une, 1985. The buds were collected from the variety 
"Happiness* and budding was consisted within a period of 
four days. The siasslsium and minimum temperature, relative 
humidity and rainfall during the days of budding is  given

Treatments

Phosphorus p* 
(P) 0

p3

P2
P3

P4

Potossiura It, 
CO U

*1
i<2
It,

K4
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in  fepen&hs 2. Hie method adopted tias T -  budding whldh is  

th e  most popular method f o r  propagation os: sooos ,

ir r ig a t io n

Hio g oto  tier® irrigated once daily in th e  morning 

and the ou an tlty  o f  water limited(% l i t  p er plant) so  as t o  

prevent lo o s  o f  n u trien ts  by  leaching.

Plant p ro tect ion

Ho seriou s  in cid en ce  o f  peats o r  d isease was n o ticed  

in  th e p le a ts  during th e  p er iod  o f  observation . However as 

a p r o h y ia t ic  measure tStalux EC-25 was sprayed p e r io d ic a lly .

Observations

M orphological characters

Disc ervat tone on m orphological characters were 

recorded at p e r io d ic  intervals t i l l  f ir s t  flower opening.

1 .  Thidaaeos or th e  ro o t  stock

told ® csg  of the root stodc ot collar region was

recorded  at th e tim e o f  budding.
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2. Fall os, Petiole

Kurij&r >.1—* days taken for the CaLi o f  p e t io le  start
ing Cron the day oC budding tias recorded.

3 . In it ia t io n  o f  buds

Bunfc>er of days taken for tho initiation of buds 
after budding »ja3 also recorded.

4. ftgpearaaeo of first leaf

NmSior of daye taken for the appearance of rirst leaf 
in each baOSod plant was recorded.

5 . Spgoaranoe o f  subsequent leaves

after tho first leaf emergence the emergence of 
subsequent, leaves ware noted at p e r io d ic  intervals. Humber 
of leaves si tho ciras of flowering ua& also regarded.

t .  H eight o f  th e  s c io n

•sftsr in it io t io n  of isads the height o£ the scion  

was noted at 1 b days in terva l t i l l  tho conpletion of the 
eKperi-Tiani.

7. F irst Slower bud

Burfear o f  days taken for the appearance of first 
flower bud in each budded plant was recorded.



8. ricot Slower opening

Thu m tth u c  o£ days taken for the opening of the 
first flotjsr bud was noted.

Qiemical studies

To scady th e  ehangea in  the nutrient contents o f  

leaves, leaf oaraleo wore analysed before th e  application 
o f  f e r t i l i s e r s  end at th e  t in e  of budding.

1. nitrogen content { Hlcroicjeidahl method)

P lan t sample dried, powdarecl and accurately weighed 
to 0.5 g uns placed in a 100 ail conical flask and 10 mi 
concentrated Ĥ sô  added to 3 angle and dig sated. Heating 
was continued t i l l  the whole sanple is digested sad tho 
content fe »he flask turned clear. After cooling the digest 
vsa  made upto 100 s i . 10 ml e£ raado up solution was than 

distilled collecting the discillat-a in a conical flask con

taining 10 ral of 4 per cent boric acid. It use then oads 
titrated aguinot acid.

2. Phosphorus content ( vandonelytocb pho spheric yellow  
co lou r method)

a standard carve was prepareu using 0, i , 2, 4 , 6, 3 
and 10 n& ok SO ppm solution oj. potaosiun h i  phospaace.

25
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The 0*5 g o£ the plant material was taken, digested and made 
upto 100 nl* 5 nl o f  th is  plant extract was then taken in a 

So ml volumetric fla sk  and developed the ©alour* This colour 

was then read to  a fclafcfc sunaierson ph otoe lectric  colorim eter 

and concentration e £  phosphorus in  ppm was & m 4  out from 
the at dnuaW curve* V r o m  th is  value concentration o f  phos

phorus to  percentage was calculated*

3 . Potassium  co n ten t (Flame photom eter ri&thod)

t  s t a n d a r d  rwrve w as prepared using 2, 4, 6, 8 and 

10 ppm o f  pa-GSGiun* Then S n& ©£ the ossbraet was taken in  

a volumetric flask  and diluted with d is t i l le d  water* This 

was then t e a d  in f la m  photometer (Jackson* 1967).

Character o f  the pot mixture

To know th e  con ten t o f  n u tr ie n ts  Sm  th e  p ot-m lx cu re  

samples tjero  taken b e fo r e  app ly in g  th e  f e r t i l i z e r s  a id  

analysed fo r  a v a ila b le  n it r o g e n , phosphorus and potassium .

2 . A v a ila b le  m.'crogcn (M o d ifie d  m lcro k je ld a h l method)

20 g o f  c l 's  sangsie was placed to  a d is t i l la t io n  flask  
Aidded 20 ml water and 100 rail o f 0*32 per asst t©noA. added 

loo  ml o f 2.5 per cent HodH and immediately connected the
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f la s k  with th o  tUsfclllatlesa apparatus • Carefully started  h eat- 

lng th e  fla sk *  Eio f r e e  ammonia thus released «ao aibsorcafi 

In 20 na oe S3/5Q HgSO and 2 o r  3 dregs o s  methyl red in d i

ca to r  at th e  o u tle t  o t  th e  condenser* She esccas sraa

t i t r a te d  against S /50 NaoR*

3 . A va il stole Bteqphezus (Bray’ s  method)

tieJ#ioQ osfc S g oall into a SO© s& shoeing bottle* 
Added SO go  oC tray solution and ttso mixture uas shaken for 
S minutes fe a saciianieal shakes. Filtered the contents 
through a tJiatnon Ho* 42 filte r  paper* coll acting the f i l 
trate in a hooker* S ml p£ the ooH extract was chan trans
ferred to a SO nl volumetries SlsS2«* Added S k& e£ fielytodate 
reagent followed Say 1 cc of snclg. Alter the development 
ox the colour* it  uao fed to photoelectric colorimeter. She 
ppm concentration ©£ 9  was found out from the standard curve*

4. avaHsSslo potassium (Ammonium acetate method)

Added SO el o* 1 H Ammonium asset abe(£H 7.0) to 100 ltd 
conical -laefe oesfifcaining lo g of so il. It was then shaken 
vigorously and filtered* After that it  was led to the Flame 
photometer and readings ware noted*



ifi#  etefea aa c iif  few est cfta ra ciM C  suto Jested  to

statistical egie&yoie' toy using the a a lys is  ol Carinas© 

p iq jie  £-©r -Pao to rica l e^ ^ iw sn fc in  oosrp ie te ilf Randoroisea 

Design* *Ese o rM ie a i:  d tffe re n o e  €©r ^ tip a is in g  fcreatsasit
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RESULTS

The b iG .n o t r ie  data and the results o f the cheraical 
analysis obtained from the present investigation on the 
nutritional atiadicc on roses were saalyseo sta tistica lly*
The iseasa vaitieo o£ various a^eriraeafcaL data and the c r it ica l 
differences pertaining to  each of than are presented in 
Tables 1 to 3D end Appendices 3 to  7,

Effect o£ UiS-'ttEogcn

Girth o f the GtQtif: at the time of budding

The observations on fch© girth o f the stock, at the 
tin e  o f teddii2& < Table 1) shotted that the e ffect os nitrogen 
was not ai:jn~£ieant* However* the girth was found to  increase 
at higher leve ls  o f nitrogen. She mastifasn girth was observed 
with the treat rent (0.75 g S) and the minimm with the 
treatment (0*25 g l i ) .

Says tateon lo r  the fa l l  o f petiole

Sicjnilioant differences wore observed among the 
different croa trcn ta  with regard to  tire mnfcar o f days fcdten 
fo r  the f a l l  oC p etio le  (Table 1 ). Mitrngen application at 
the highoefc lovo l resulted in a significant rea ction  In the 
nunfoor o f a^n  tahon fo r  the fa l l  o f  petio le  when oospared t©
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ail other fcraatEPaRte* She nuussar o.S c"sys for the retention 
s£ petiole uaa Sound to ba snore at Ffediufii levels {0,5 and 
0.75 g per plait) of nitrogen.

dyjjs ta k e n  f o r  t h e  i n i t i a t i o n  o f  bucta

There uao sign ifican t oifferenoa betwem  treat raaits 

with regard to  the nyntoor o f  days fcafcoa f o r  the in it ia t io n  
©£ buc3 {Tobl© t ) ,  Tho ea r lies t  sprouting was Sound when 
nitrogen was given qt the rate o£ 0.75 g per plant (11 .39), 

but th is  was not s ig n ifica n tly  difforcxst from the explica
tion  o f  nitrogen at 1 g pec plant. However, a l l  the nitrogen 

applicationc were Sound to be superior when compared to  

control*

b a y s  taken tor too emergence o f  leaves after bud initiation

The trea tr ants d iffered  signiSlaontly Ssi th e ir  

e ffe c t  on lea f emergence. The ea r lie s t  lea f emergsnea was 
observed wish nitrogen was given at tne rate of 0.75 g per 

p lan t. (Table 2 ). Eat application o f  nitrogen at the ra ts 

o f  1 tj per or ant was not s ig n ifica n tly  superior from Its  

preceding lower rate with regard to  too  days token fo r  lea f 
esasrgenco. A ll the four lev e ls  o f  nitrogen slgnxfrcantly 

influenced the early emergence o f  the f i r s t  le a f  then the 
con tro l. but with regard to  the emergence ofi subsequent
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leaves the two lower closes o f nitrogen Sid not pretties any 
significant Eeapoaca. The overage mnoer o£ days fcsken by 
plants treated with nitrogen at the rate of 0.25 g  was found
to  be s lg a H lc m e ly  higher than the control plants.

%n general# oppllcdtisn of nitrogen at the higher 
levels C0.7S anti 1 g per plant) resulted In a significant 
reduction An the nuroer of days tafcen for  leaf arorgcncc^Fig.i).

Height of tl.e plonks at periodic in^exVale aleer isaddiny

Hfc o i l  stages of gro;*h the plants which received 
0.75 g  nitrogen showed maximum height (^ahlo 3). This was 
cn par wive the cruaUaotiv of 1 g nitrogen per plant. The 
application ox nitrogen at 0.75 g per plant showed the mssd-anam 
plant heigh*, at 30ih, 45th and SOtfe Jayo after budding.
However, a il ..ho treatments were found to  be eignAslc-sntly 
s u p e r io r  t o  c o n t r o l .

Days taken fo r  the in itiation  o i f ir s t  flener bud and flower 
© paling

The Ogta presented in Table 4 revealed significant 
variation acong the treat waits with respect to  the nunfcer 
o£ days tdsen for the in itiation  o f f ir s t  ilower bud.
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Hitnogea qppiicsfcion at the level o f 9.75 g ges plat* required 
law  days £os flowae feud initiation <54.90) oonpared to control 
<56.67). All the ©Oier levels oS nitrogen wore also f e « a  
effeacivo to shortening the  reaiiiser of days tsScen lor flouar 
feud initiation.

H o t t e r ,  th ere  was no s ig n if ic a n t  d if fe r e n c e  between 

troataents. with regard t o  th e  mmteer oS days taken from  flow er  

bad in i t ia t io n  t o  flo w e r  open in g. a te  range o£ v a r lo e i i i t y  was 

from  X i.09  fleyo f e e  co n tro l t©  13.41 <3syo £qs  1 g n itrogen  per 

p la n t . A ll th e  tre a te d  p la n ts  ehoued s ig n if ic a n t  delay to  

f lo u e r  opealag Uica «s£pas?e<3 t o  c o n t r o l .  as th e  le v e ls  ©S 

n itrogen  Saeraaoetl a p ro g re ss iv e  delay t o  Slower opening was 

observed .

She nutrient consent o f leaves

Bgta on E®K content of leaves <'Table 5) showed that 

tho e ffe c ts  a^a t o  d iffe ren t le v e ls  of nitrogen wee© 

cant. She nutrient esnfceats esh ib ltea  an increasing tread  

with higher lov o lo  aZ n itrogen . She nutrient content was 

naxlsura t lim  0.75 g of nitrogen was €®slied <2.29 per cent 5>1# 

0.47 per cant t> and l.S i par csnfc K).
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®abla 1. Effect os nitrogen on girth o f the steels, fa ll  of 

petiole and; in itiation  o f budo

Levels ©s Sixth o f  the Days taken Days taken
nitrogen otocSs at fete for  the fa ll  for bu3
(g/plant) time o f o£ petiole in itiation

budding

0 1.36 9.80 15.27

G.25 1.27 11.39 14165

0.5 1.30 9.66 12.41

0.75 1.38 9.67 11.39

1.0 1.37 9.21 11.65

e.D. Csm -  o .2 i oci6



34

“iSblQ 2. a ffect o f  nitrogen on the manta: ot fisya fctAfift 
for the gcnce o£ loaves after bud in itiation

Position o£ leavcckevels of
F o^ a n t) ‘Ticks' FifSy Eleventh Kineth

© 1S.2B 20.70 24.31 28.84 34.38

0.2S 18.47 21.24 25.38 30.80 36.84

0 .5 17.88 20.00 24.07 29.05 35.22

0.75 15.87 18.29 22.67 27.73 33.74

1.0 16.56 18.70 22.63 27.61 33.48

C.&* <550 0,3 0.47 0.28 0.33 0.37



Table 3 . fiCseefc o f  Silfroger on plant h eigh t a t t-orAoGic 
Ass&ervsls

Levels of Cays after tedding
Kifcrcgon
C g/plant) 30 45 60 75 90

0  2 .83 8 .45  24.29 33.03 38.02

0.23  3247 9.41 23.32 38.26 43.34

0 .5  4 .OS 9.SS 24.94 38.50 45.49

0.75 4 .48  10.75 26.89 41.87 49.03

1 .0  3.D6 10.68 27.10 42.07 49.55

C.t~. CSSSJ 0.52  0 .22  0 .39  1.2S 0.39

3
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TaJjglo 4. n££ect ©£ nitrogen on Slotjsring

l&VBlS o£
M tr o g e s
Cg/plaat)

Sayo taken Toe the Days talsen fo r  fcne 
irsi^ latioB  o£ £i*sfc S io t^ r  opening 
flofeer boa aster irutAQ&^on

5 6 .6 ? 1 1 .8 0

0 .2 5 39.57 1 2 .7 5

C .D . ( 5?5) 0.72

0.5 s&rse 12.C3

0.75 5 4 .3 9 12.62

1.0 30 .32 13.41
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Sable S. E ffe c t  ©£ rutrcgcr. ©b NrSC conu*nt o f  leaves

bevels o f
nitrogen ® p K
( y / p l a a f 5

0 1.22 0.37 1.47

0.25 1.23 0 .39 1.58

0 .5  1.75 0.44 1.48

0.75 2 .20  0.47 1.61

1 .0  2.11 0.47 1,22

C.2>. (5%) 0.009 0.006 0.012
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Effect Of Phosphorus

G i r t h  o£ tho stock at t h e  time o i isidding

significant differenco was observed between the 
different treatments with regard to  the girth o f the atoek 
at tho t fe s  o f  budding. 5he highest girth o f  2.45 ©a was 
recorded \xiaa phosphorus was given at the rase o f 2 g per 
plant, V ie  control plants showed a girth o f 1.34 am

Days taken fo r  the fa l l  o f petio le

a slgn.ifJ.oant variation was observed between t r e a t 

m ents in r  aspect o f the nu m b e r of days ta k e n  fo r  tho fa l l  
o f petio le  (Tablo 65. A p p l ic a t io n  o f p h o s p h o ru s  at medium 

leve l o f O.b g par plant was found to  retain lea f p e t i o l e  

fo r  a  longer period aorjpared to  other t r e a t m e n t s . B u t  th is 
was o n  par with the highest level o f  p h o s p h o ru s  (1 g per 
p l a n t ) .

Day® taken fo r  the in itia tion  o f buds

a l l  treatments were found t o  vary significantly 
(Table 6) with regard to  the e ffect on the nusisar o f  days 
taken fo r  the In itiation  o f vegetative buds, application o f 
phosphorus rocul^ccl in  early had amesgmao ©se^pt tijen i t
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ua8  a p p l i e d  a t  t h e  r a t e  ox  0 . 5  @ p e r  p l a n t ,  ‘i j i e  t r e a tm e n t  

&3 < 0 .7 5  q  p e r  p i a a t )  r e c o r d e d  t h e  nateiram  m n & e r  o f  dasys 

t o r  t h o  i n i t i a t i o n  o S feuds ( 1 1 .9 3 )  eoE p areci t o  a o rs tso l 

(14.60).

D ays fcaj.GQ l o r  t h e  eE B rgen ee  o& l e a v e s  a f t o r  t a d  i n i t i a t i o n

The. o o E l l o a t  l e a f  em erg en ce  w as o b s e r v e d  \ tim  

pho& phora-j w as y i v c n  a t  t h e  r a t e  o f  0 .7 5  g  p e r  p la n t  ('( 'a fe le  7 ) .  

T he t r e a t r e n s  P i  < 0 .2 3  g  p e r  p l a n t )  was £ « m d  o n  p a r  w ith  

c o n t r o l .  A l l  o t -h er  l e v e l s  o r  p h o sp h o r u s  was fo u n d  s i g n i f i c a n t l y  

s u p e r i o r  t o  c o n t r o l .

H e ig h t  o r  t h o  p la n y S  sit p e r i o d i c  i n t e r v a l s

D ace o s  t h e  n sa n  h e ig h t  o f  p l a n t s  ( T a b le  0 )  sh ow ed  

t h a t  p l o n t o  t s o a u o d  w ith  p h o sp h o r u s  a t  t h e  r a t e  o f  0 .7 5  g  

p e r  p la n t  hQSQ o n  on a v e r a g e  t o l l e r  them  o t n a r  p la n t s  a t  

3 0 th , 45ah  esac. 0 0 th  d a y s  o t  o b s e r v a t i o n .  B a t  o n  t h o  7 5 th  

d a y  ©£ cto n e r v a t io n  t n e  p la n t  tonich x e o s iv e d  0 .7 5  g  and 1 ej 

p h o s p h o r u s  g a v o  o t a t l s t i c a l l y  i d e n t i c a l  r e s u l t s ,  v h i l e  ©n 

t h e  9 0 th  O&j p la n t  s  t r e a t e d  w it h  1 g  o f  p h o sp h o r u s  w ere  

fo u n d  t o  g i v e  n u r c  h c ig n t  ch a n  a l l  o t h e r  p l a i t s ^ P i g  2 ) .
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Days taken fo r  the In itiation  o f f ir s t  flower bud and 
flower opening

Sate on the moon nantoer o f days ta&aa fxsra budding 
t o  in itia tion  o f f i r s t  flower bud and the days Spam bud 
appearance to  flower opening are presented in Table 9.

The tr-aurcsita were found to havo no beneficial
e ffe c ts  on the days taken for  flower bud in itia tion . Control 
plants dscrjed minima nurtoer o f days fo r  flower bad in itiation  
(53.66) ih m  crsTOarod to  the highest leve l o f phosphorus 
(53.79) and also fee the level o f phosphorus at 0.35 g per 
plant (61.29). HOwCWor# plants treated with phosphorus sfc 
the rate a£ 0.5 g plant produced sta tistica lly  identical 
results tJiUi control.

m  <ctj irds to  flower opening the application o f 
phosphorus did not produce any positive response. Higher 
levels o f  phosphorus produced olgniflagsit delay in flower 
opening When con^ored to  the lower levels of phosphorus and 
control.

Hie nutrlcrst content of leaves

Use data showed that the various levels of phosphorus 
affected tno nutrient contents. The nutrient content o£ the 
loaves were mccriru,n then phosphorus was applied at the rate
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of 0*75 0  per plane. aid the values ot nitrogen# phosphorus 
rr.d pofcaPcton were found to toe 2*07, 0*47 and 1*77 per c a t  
respectively. Tr.e carres-ponding values in tho control plants 
were 1.45, 0.37 and 1.45 per eaib reaped; isrely fo r  nitrogen# 
phosphorus onci potassium.

Effect of potaoaSsjra

Girth of the etocw at the tlma e£ Saj&ctag

Data on girth o f the etodt at tae time of fcudcling 
enable 113 f snowed east the v a c S m e  t*oafcaa*oa %s*o sign ifi
cant. PowGoalun application at the la v d  o f 0.5 g per plant 
resulted to a clyn to leant increase to the girth of root atodte 
#ien eonpared to  a il other treat seats end control.

Bays taken for  the fa l l  of petiole

Tnc. plants treated with pofcasakuB at the rat® of 
0.25 g per plant flowed rotolmm nuntoer o f day's for the fa l l  
of psfciole. All other leveis of pas&ssiusi njroctaeed statis
t ic a lly  identical results with control. Wio lower levels 
o f potas&tor) pEontted the early fa l l  o f petiole®
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S a b le  § .  Efifeefc ©£ pfoosptaras on g i r t h  o £  th e  s to c k , S a i l  

@ f  p e t i o le  and i n i t i a t i o n  ofi b a S s .

s i r t h  a£  th e  O ayc ta ke n  Says ta k e n
® L . s to o k  « «  she fio r She f a l l  f o r  fea3

tifae o£ o£ p e t i o l e  i n i t i a t i o n<g/pluEfc) M c j t e g  F

1 .3 5 10. IS 1 4 .6 0

0 .2 5 1 .2 7

0 .5 1 .3 7

9 .£ 1 3 .4 0

1 0 .4 9 1 5 .5 3

0 .7 5  1 .3 9  8 .9 0  1 1 .9 3

1 .0  1 .4 S  1 0 .3 0  I2 i9 1

C .» .  (5S5J 0 .1 0  0 .3 1  0 .1 6
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Table 7. E ffect o f  phosphorus on the number o f days tafcen 
fo r  the emergence o f  leaves after foufl in itiation

bevels o f Position o f  leaves
< g ^ lS t )US F^ st  ‘J’hird Fifth Seventh Nineth

18.45 21.12 25.47 30.65 36.71

0.25 18.34 20.93 25.81 30.69 36.81

0.5 17.07 19.34 23.37 28.31 34.25

0.75 10.20 18.40 21.97 26.74 32.4

1.0 17.00 19.09 22.95 27.65 33.45

C.O. <5%) 0.16 6.47 0.28 0133 0.37



Table 8 . £££ocfc o f  phosphorus on plant height at periodic 
intervals

44

Iievels o f  rays after bufihing
ohosphotrus -------- — ■ ~........... ...
(g /p lant) 30 45 60 75 90

0 3.20 8.16 23,OS 33.12 37.16

0.25 3.14 8.81 23.03 38.18 44.95

0.5 3.01 9.72 25.08 39,53 46.90

0.75 S .27 11.64 28131 41.81 48.92

1.0  4.15 10.6S 27.06 41.89 30.27

C.D. (5°S) 0.52 0.22 0.39 1.26 0.39
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Tabi© 9 .  B£fee6 o£ ptosphorias ©a flowering

says toJcen fo r  Bays fcakesa fo r
S tosrtoS o In itia tion  the flower

o f  f i r s t  flower opening  a fter(g /plant) in it la t ioa

£3.-66 12.13

0.25 61.29 12.23

0.S 59.36 12.19

Q.75 54.35 12.59

1 .0  58.79 13.37

C .». ($%) 0.73
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Table 10. E ffe ct  o f  phosphorus on W£K content o f  leaves

bevels o f
phosphorus
(g /p ian t)

H P K

0 1.45 0.37 1.46

0.25 1.67 0.41 1.37

0.5 1.82 0.45 1.37

0.75 2.07 0.47 1.77

1 .0 1.52 0.44 1.40

C.r>.(5%) 0.009 0.006 0.012



Bays taken Cos th o  in it ia t io n  o f  buds
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Potassium s a i l e d  at the ra te  o f  ©»25 g and 0 .5  g 

p er plant was found t o  in i t ia t e  touda e a r lie r  than the 

con tro l glance (Table 1 1 ). However, treatnent with potassium 

at tho ra te  ©£ 0.15 g per  plant was £oan<3 superior t o  i t s  

app lica tion  at the ra te  o f  0 .5  g per p la i t .  The treatment 

Kg {0 .5  g per plcaffc) was on par with th e  co n tro l, the highest 

le v e l <s£ potassium (1 .0  g) was found t o  b e  rather in e ffe c t iv e  

in  reducing tho aisctocr o f  days f o r  th e  in it ia t io n  o f  buds.

Bays taken f o r  tsho emergence o f  loaves a fte r  hud in it ia t io n

Biller ait levels o f potassium signlfiasrrtly influenced 
the onerccnoo of leaves, aic highest level o f potassium 
induced tho erergenco of leaves with the tntoiszum numoer of 
d^ro in .Hi cases. Hie treatment of potassium at the rate 
o f o,25 g per plant -proved to be not effective in the early 
emergence of 7eh sr.<3 9th leaf ilien compared to control. Hie 
treatment (0.75 g  per plant) was on pas with Kj (1 g pear
plant) in Uio cmorgmos of 3rd loaf and 9th lea f. The mean 
values ranged f&sm 18.32 (Ŝ J to 16.01 <SC3> in the case o f  

f ir s t  le a -  cr regen cse (Table 12).



H eight o f  th e  p la n ts  at p e r io d ic  in te rv a ls

The h e igh t Os p la n ts  shouod s ig n if ic a n t  v a r ia t io n  

among t r a s -r e n t '!  (T a b ic  13) excep t on 30th and 60th day. 

During i n i t i a l  ot ages o f  growth. low-^at done ©£ potassium  

(0 .2 5  g  p o r  p la n t )  uao fou n d  t o  be  norc e f f e c t i v e  than th e  

o th e r  tra a tce n fo  and c o n t r o l .

a f t  o r  45th day o f  budding th e  e ffe c t , o f  potascium  

in  in crea s in g  th e  p la n t height was found t o  b e  almost 

id e n t ic a l  eft d if fe r e n t  le v e ls  and -chcy were fou nd  t o  be on 

p a r .  Tiao cant? t r e n d  continu ed  f i l l  d ie  ena o t  study.

Days f^ison _ o r  th o  in i t i a t i o n  o f  f i r s t  i lo w e r  hud and 
flo w e r  opening

^ ign lT lean t v a r ia t io n  was obcervad  araong treatm ents 

Siith regard t o  t o o  daye fahen f o r  th e  in i t i a t io n  o£ i i r s t  

f lo w e r  bad (T ah ls  1 4 ) .

lill  th e  treatm ents ware e f f e c t iv e  in  the early  

in d u ction  o f  f i r s t  r lo v e r  bud except th o  trca tifcn t 

(0 .2 5  o  p e r  p i  t i t ) .  The low est value was ob ta in ed  with 

h igh est le v a !  o -  potassium  (5 2 .6 5 ) as against in  co n tro l 

(6 0 .8 6 ) .  She h lgn est seaa valu e was ob ta in ed  when potahsium  

was a p p lied  at the; low est ra te  o f  0 .2 5  g  ..„er p la n t (6 1 .6 3 ) .

4 8
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ncoaiadtoy l io ^ e r  cpaaing a ls o  th e  h ig h er le v e l  o f  

potassium  r c -a ls o d  l o s s  naifber o f  d a y s , Store nuntoer uc ds^s 

were r e t i r e ' 1’ by th e  p la n ts  tr e a te d  uifch potassium  at th e  

r a t e  o f  0^25 g p er p la n t .  The treatm ent ( 0 .3  g  p e r  p la n t)

was an p ar with X, (0 .2 5  g per p l a n t ) .

JSutrisat content ©s le a v e s

/> arc n iflt-ont d iffe ren ce  between treatments ; 

with regard to  HPK content o l  leaves was observed 

(Table IS ) . Bio amount o f  potassium to  the leaves showed 

an incrtsCioSi'i wrtsc3 with increasing le v e ls  o f  potassium 

app lication . The phosphorus oonfcsasfc showed a decreasing 

trend. Ts'c rcsilsium nitrogen content was cfotalned iifceia 

pctasaiun *.n<' ^Tolled at tens rate o f  0.2b g  per plant (2 .43  

p er  cent)«  Ibe rrwn values o f  potosoiuzs content ranged fr o a  

1.02 por cent. <t (̂> t o  2.08  per cent (K^).

E ffect o f  HP I n t e r a c t io n  on d i f f e r e n t  ch a r a c te r s

G irth  o f th e  etcc*i gc th e  eiiiio o f suddlncj

Tie>»a on Uig rasan g ir th  o£ x.Ue otods £ho wed to at. th e  

e f f e c t  Osg t o  i'3P in te r a c tio n  was s ig n if ic a n t  (T ab le  I t ) .

The highest g ~ rta  was recorded when both n itr o g e n  and phos™ 
phosus x<erc g lv o i  at 0 .5  g  p a r  p la n t  (4 0  era). Tho c o n t r o l  

p la n ts  £fio jgcI a g ir t h  o£ 1 .3 5  era.
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Table 11. E ffe c t  o f  potassium on g ir th  o f  the stock , 
f a l l  o f  p e t io le  and in it ia t io n  o f  b«3e

Levels o f  G irth o f  the ZHsyc taken fa r  Days, taken
f otassium stock  the tlK. fa l l  o f  fo r  bud

g /p la n t) time o f  p e t io le  in it ia t io n
budding

1.34 10.13 13.37

0.25 1.27 9.10 12.20

0.5 1.38 10.04 12.99

0.75 1.34 10. IS 13.21

1.0 1.37 10.19 13.61

C.D. (5/6) 0.10 0.21 0.16
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Table 12 .  E ffe c t  o f  potassium on tho number o f  days 
taken fo r  tbe emergence o f  leaves a fter  
bu<3 in it ia t io n

Levels o f  
potasalura

FosJL«4p  o f  le a v e s
Ig /p la n t) r is 's t  Thira F ifth  Sevenco Nlneth

18.32 20.52 24.20 28.88 34.52

0.25 17.55 20.01 24.09 29.41 35 3 7

0.5 17.31 19.75 23.99 29.08 3S.27

0.75 17.07 19.35 23.60 20.53 34.44

1 .0  16.81 19.29 23.17 28.16 33.96

C .D . <5%) 0.16 0.47 0.28 C.33 0.37
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Table 13. E ffe c t  o f  potassium on plant height a t 
p er iod ic  intervale

hovels o f  
potass lisa 
(g /p la n t)

Days afetsr hudaing 

30 4 5 60 75 90

3.73 9.47 25.03 33.85 37.70

0.25 4.12 10.5C 25.06 39.19 46.63

O.S 3.62 9.03 25.55 40.35 47,99

0.75 3.94 9.67 25.76 40.85 46.35

1 . 0 3.15 9 .40 25.12 40.30 47.54

C.D. (5%) 0.52 0.22 0.39 1.26 0.30

0
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Safel© 14. sS£act o£ potassium on fiowsring

Levelc of 
potassium 
(g/plant)

Bays taken for the Days taken for
initiation of.„ the flouer
first £lo«&r bufl opening after

Initiation

60. ( 12.61

0.25 61.63 12.89

0.5 58.01 1 2 .8 8

0.75 5 4 .3 0 12.02

1 .0 52.65 12.32

C.S. (5?$) 0.73 0.37
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Table 15» E ffe c t  o f  gotassiwn on KFK content o£ le a ve r

Levels o f
potassium S3 P K
( q/pUmt)________

0 1.74 0.46 1.02

0.25 2.13 0.49 1.18

0.5 1.91 0.44 1.33

0.7S 1 .4 a 0.3D 1.71

1 .0  1.04 0.35 2.03

C.D. {5,0 0.009 0.006 0.012
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D a y o  fcMieo £ e r  ttio f a l l  o£ p e t i o l e

&  s i g n i f i c a n t  fliffGrsnee u a c  o b s e r v e s  i m k a o & s  t he  

d i f f e r e n t  qoB&iaatitoos u p o n  t h e  d a y s  fcctei f o e  t t e  f a l l  o f  

p e t i o l e .

a fes'Gafemaas esEtoiaafeaon c£ Ey?^ showed tn&nisaaa 
aisrfeeE o f  ee$?s C o r tb o  f a l l  of  p e t i o l e  C7 .7 ? ) .  Tfco teGsft- 

Bcsit H j P 2  ceaor-daa ctBslBasa H u n t e r  o f  d a y s  f o r  t h e  f a l l  o f  

s o t i o i o  (is.ai).

S &  t h o  l o u o r  l e v e l s  of n i t rogen, t h e  Estaii&as o f  flays 

tsStsaa f o r  t b o  f a l l  q £  p e t i o l e  fieoressoa tjifeb i n c r e a s i n g  l e v e l s  

o S  g t i o s s & o m s  v s & o  Q . 7 S  g  p e r  pl a a t .  B u t  a t  h i g h e r  l e vels  

s £  ai t s o g a s ,  Q . ,2 5  g  o Z  p h o s p h o r u s  p e r  plaafc u a s  E o u a a  t o  

ealsaaeo t b o  e a r l y  doll o f  p e t i o l e .

Boys fcsSsca f o r  tno in it ia t io n  e£ tesfls.

&  cignif l o a J t  filffera»ae o §o ofesejrvea b s t o s e a  fete 

■vartaio fcsoatseot Qot&iiiafeioiaa « p s »  t h e  m u s t e r  of 6 a & 3  tateen 

f o r  t h e  Sjiitiaticii o f  fcads a f t e r  b u d d i n g  ( T a b l e  1 6 ). B a o  

l e a s t  v s s s m  V s 3. n o  u a s  s t e w  b y  a  t r e a t m e n t  crartotastien of 

nitrogen. J, g  p e r  p l a n t  anfl p h o s p h o r u s : ® , 2 5  g  p a r  p l a n t  (9 .7 0 ) 

a n d  K a x i m n  vaSsie b y  a  treafcraast oosfeinafciea o £  n i t rogen# B  

anfl p h o t j b o r u a *  0 . 2 5  g  p e e  p l a n t  ( 1 8 .5 9 )•
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Days tcftesi Sox tho emergence os leaves after tm& in itiation

There waa s ig n ifica n t  d iffe re n ce  between the various 

treatment eoiabiaatiosis on tho number oS flea's festei Sox le a f  

eusrgeneo (T ablo  17)®

Th e  n ia lto im  imnfcer o f  days f o r  the ersergcne© o f  

f i r s t  le a f  m fl th ird  le a f  was re c o rd e d  f o r  a treatment combine- 

t i© a  o f  n lttreg©  at 0®75 g p er  p lant and phosphorus a t O.S g 

p e r  plant ( N ^ ? g ) .  S i c  same was on par w it h  th e  tre a tm e n t 

eopfoinefcian ® »o  tre a tm e n t c o m b in a tio n  resosfled

sntoinum kukSsqi: o f  c l^ s  f o r  t h e  t h i r d  le a f  e n e rg sn e e  (20 .71) 

and I t  vap on par u i t h  the t re a tm e n t cosahina&lon

Sa general the treatment essffltolnsfciesi N^Pj showed maximm 
number of eteyo fo r  the leaf emergence.

Height o f  tho plant at periodic i n t e r v a l e

The observations recorded on the height o£ plants 
indicated that esseGpt, on 30th flsfy a sign i f  leant difference 
was observed befcuoea the various treat rasot sonMa^lsas with 
regard to  'she hoiejjfc o f plants at periodic intervals (Table IS)®

The rmisaim plant heights were recorded fo r  a treat
ment eMfcinofcioa o£ nltasgcsa at O.S g per plant end phosphorus 
at Q.7S g per plant (H^P3) upt© 60th day®, On 60th flay the
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KQjjJfiJira iaoignt uaP found to be 31*22 cm* ‘ZhsreaCter toe 
msxisiun tioigat waP shown by a creatnent combination of E?2p2.
Tine height on 80th Qsg fo r  toe uas 55.34 an
as$ fo r  control 32*71 an. However# too cows coinein gfclon was 
©a par with M l other treatments were found to  be
auperiss whoa oospored to  control.

Bays t&zm. fe r  the in itiation  o f f ir s t  ftacrer bad snd 
flower opening*

i%@ data on eh® nuittoer of days tsSeaa fo r  the in itia 
tion  of f ir s t  flower bad and days taken fo r  flower bud opening 
showed that the boat ©osfctastion fo r  early induction o f  flousr 
tod and Slower bud ©paling was B-fo* ihe combination 
waa also fouac on par with Ĥ Pq with regard to early flower 
bud in&ictiao. M l the treatsraats dlE-ored significantly 
upon cheir of_ect oa flower bud induction and flower tod 
opsnise (SaoiG 13).

Hutriaat content of leaves.

“She observations on too nutrient(ffi?K)cantm t  o f 
leaves showed significant variation ©ctweai treatments.
?fae treatment combination U^?3 recorded mastlimra nitrogen
and phosphorus content in the leaves. "Fne values for 
nitrogen and phosphorus wore 2.86 and O.S2 per cent respectively
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H ie  leoPfe p o ta s o in m  c o n te n t was o b s e rv e d  in  p la n t s  u h id b  

received the tre a tm e n t  e o n & in a tta i (1.08 p e r  osnt).

Effect oS P K  in t e r a c t io n  o n  g ro w th  c h a ra c te rs

Girth o£ the stock at the tine ©C fcsjaaimg

‘She observations on the girth of the stock at the 
til®  os teflcliag .showed that the PR Interaction was not 
Significant. However, the girth was found to  increase due 
to  certain treat-ieat asnihinauion^ chan control. The asximm  

girth wat oh-crved with the treatment eonfcioatlon » 2K3 

(1.&® cra5 said the minima with the treatment ooc&dnation 
*2*1 i l  .23 csa), the corresponding value Isa control being
1.35 cm.

Says tskcn lo r  the l o l l  of petiole

a  o&galfiecsifc d i f f e r e n c e  was o b s e rv e d  sehwasei cfie 

various eorfcJnatioaa upon th o  m n fe e r o£ days ta k e n  fo r  the 
fa l l  of petiole ( ‘J'dfcue 215.

itic Sail o£ petiole  was earliest when a treatment 
con&lnatlon o f  phosphorus at 0.75 g per plat* and potassium 
at 0.25 g p e r  plant was given (7.545. The control plants 
showed macalnan fajFfeer of days fo r  the retention o f petiole  
which was on par tilth tna treatmait *3*3*
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Table 16. in tera ction  e f f e c t  o£ n itrogen  and phosphorus 
on g ir th  o f  the stock , f a l l  o f  p e t io le  and 
in it ia t io n  or buds.

hovelo o f  
n itrcgon  and 
phosphorus

4

V o
V i
V 2
V s
V *
V o
V l
V 2
V i  
h  p 
V 0 
" A
^2r 2
HJP. 2 s>
U  P

A 4
V o
V i

W £4
K3P3
V a
V v
K4P1
H« P3
V o
M4p4

Girth o f  the 
stock  as die
ei'iG o f  
ir.g (an)

1 35
1 27
1 43
1 4a
Mra. 38
1 21
1 39
1 44
1 39
1 53
1 29
1 37
i 80
i 25
1 40
1 35
1 38
1 40
1 38
1 41
3 41
1 35
1 26

25
1 36

Days taken 
fo r  tt'c f a l l  
o f  p e t io le

10.93
9.33 

i !  .  02
8.41 
9 .27

10.45
12.63
12.81
10.47
10.59 
10.54
9.41 
9167 
8 .37

10.29
9.41
9.31
9.32
9.45 

10.39
9.45
8.73
9.61 
7.77

10.47

Days taken 
fo r  Ssu3 
in it ia t io n

17.18
10.59
14.28
13.95 
12.34 
16.80 
I S .42
14.96  
12.81 
a3.22
13.32
11.93 
U .9 S  
10.79
17.03
11.51 
i i .3 0
10.47
10.81
12.04 
12.23
9 .70

10.96
11.29 
14.11

CUB. (5°I) 0.045 Q.< 0.35



Table 17. 3nte?aation e ffe ct  o f nitrogen and ptecgterca 
on die number o Z days taten for the lea f 
emergence after bud in itia tion

Levels o£ 
nitrogen and 
phosphorus First

Positron or leaves
Fit tli cevonth tfinoth

60

V o
V i
V ? .
V 3
V a
V o
pjp,
V a
V 3
V i
V o
V x
t* d

®2P3
V *
V o
V l
V 3
®3P2

v «
V c .
V i
V a
K.P.

4 4

C.tJ. {»* )

13.30 21.71 25.49 30.13 36.57
20.S7 23.10 27.15 01.78 36.37
17.41 10.52 22.91 27,41 32.93
17.37 20.28 22.99 28.32 33 .25
17.16 13.90 22. GO 26.37 32,09
19.69 23.68 27.47 33.01 38.27
13.87 21.46 26,87 32.95 39.31
18.33 21.79 26.16 31.78 37.73
16.91 19.19 22.33 26.95 33.44
17.20 20.08 2*1. 05 29.32 36.43
19.47 22.23 26.95 32.42 38.35
18.66 20.68 24.35 28.89 36.33
3 7.64 .15.55 20.79 29. 6<i 36.20
16.22 18.55 22. C8 26.71 33 .47
17.43 19,00 20.16 27.65 33,75
17.67 19.01 24.6b 29.80 36.26
16.42 20.16 24.75 30.67 37.4 /
14.94 xa. 7 1 21.05 2S.29 31.65
14.99 17.00 20.71 26.11 32129
15.33 17.75 22.19 26.77 SI. 33
16.35 13.15 22.77 27.-05 34111
16.67 19.25 23.41 29.19 05.09
*6.e9 19.11 22.95 27.46 32.73
15.03 17.27 20.71 23.63 31.05
17.£ 1 19.71 &<•. **?4 27.93 33.66

0.36 1.05 0.62 0.73 1 .84
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T able 18. In teraction  e f fe c t  o f  nitrogen and phosphorus 

on p lant height at p er iod ic  Intervale

Lcvelo o f  
nitrogen and 
phosphorus

Day a fte r
20th 45th 60th 7Sth 90th

V o
V i
V a
V s
80P4
V o
M,Pl
v i

" a
V o
V l
V 2
V s
H2P4
V g
V l
V a
H3P3
v «
V o
V l

»4P3
V 4

1 63 6 71 22 67 29 76 32 71
1 88 7 05 23 03 30 76 34 33
3 17 8 41 22 8? 30 13 33 04
3 46 9 as 26 IS 38 57 41 93
4 0 10 8S 26 72 39 91 48 11
3 03 8 26 21 64 31 19 34 78
2 01 7 65 19 87 40 34 48 81
2 as 9 83 23 60 40 71 50 29
5 83 10 83 25 28 36 29 40 64
4 22 10 36 26 18 42 07 52 17
4 OS 7 63 22 43 32 74 36 75
3 08 8 33 20 99 33 49 40 03
2 80 10 19 24 31 38 a 44 59
6 26 13 13 31 22 4S 15 54 76
3 83 9 13 25 73 42 53 51 25
4 04 8 93 22 63 35 52 40 57
4 67 10 IS 25 24 45 18 54 49
3 81 10 86 27 69 4S 35 SS 34
4 95 12 29 29 23 43 93 52 82
4 93 11 S3 29 59 39 38 54 91
3 2S 9 28 25 85 36 3D 41 00
4 05 10 85 26 00 41 11 47 10
3 02 9 29 26 91 42 95 51 26
S 83 12 60 29 65 45 11 S4 44
3 75 11 39 27 09 44 78 S3 93

C.D . 1.16 0.51 O.S 2.82 0*88

n



Sablo 19. interaction  e f fe c t  o f  nitrogen and ptooptaeus
on flowering

Sjstrels o f  nitrogen Days taken fo r  Days taken fo r
ana phosphorus the in it ia t ion  the flower open-.

6 2

of first flower lag after
fou<3 Initiation

V o SS.99 12.94
V i 35. Si 11.43
V a 57;si 12.14
V s 57.33 11.17
V 4 55.S9 11.74
V o 55.27 14. SS
V l 64.42 3 2.09
V 2 62.'77 13.03
V 3 51 .©7 11.75
V 4 63.41 12.31
V o S2.3S 10.77
" A 62.74 12.67
£<!2P2 57.15 11.03
V s 49.31 12.01
® A 62.66 13.73
V o 50.63 10.26
V i 63.3S 11.82
¥ 3 58.72 11.33
V s SI .'29 13f57
V 4 50.99 16.17
V o 53.07 12.10
V l 60.43 13.16
4̂P2 SO. S3 13.41

V s 61.62 14.47
V 4 60.97 13.92

C .D . {%&) i;6 3 0.61
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Table 20. in teraction  e f fe c t  o f  nitrogen ana phospterns 
on KBK content o f  leaves

SjCVClS o f
nitrogen an<3 K P  K
pteophorns

V o 0.84 0.27 1.29

V i 1.31 0.35 1.72

V a 1.14 0.3® 1.53
V a 1.48 0.41 1.51

V 4 1.32 0.46 1.29
V o 0.80 0.30 1*37

V i 1.15 0.37 1.41
V S 1.68 0.43 1.49

& *3 &> 
i

1 .2? 0.43 1.05

V 4 1.25 0.43 1.30

V o 1.57 0.38 1.40

V i 1.63 0.42 1.18

V s 1.71 0.46 1.22

V a 2.27 0.52 2.42
13 JP2 4 ' 1 .60 0.41 1.20

V o 2.27 0.47 1.35

V l 1.64 0.42 1.45
2.45 0.49 1.41

V 3 2.86 0.52 1.88

®3P4 1.81 0.43 1.97

®4 ^0 1.77 0.42 1.40

V l 2.61 0.52 1.08

V a ‘ 2.10 0.4® 1.20

V s 2.47 0.49 1.21

*4*4 1.62 0.45 1.21

C*D. (S%) 0.02 0.001 0.026
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Osya taken Cos the initiation of tads

Sic aefca «o the number ©t days tafeo* for the initia
tion o£ tado arc- furnished Jjb Table 21.

Big various treatment oQK&indklens wore Sounu fco be 
significant; tlftfc regard to the days tskoi £ o s  the initiation 
of tads. 5 h o  earliest bad initiation was roune vsben a 
cojsfcination of phosphorus at 0.75 g per plant and potassium 
at 0.5 g per rAact was qeplied <11.05) and the saassiiajm ms an 
value was for. ooutrol (15.39).

Says fĉ sen for tho emergence of leaves after tad initiation

Bjo owa.rvotions on the leaf emergence (Table 225 
shewed th dc cnore oas significant variation between fcne 
differ ait treatment oou&in̂ lona with regard to tho days 
taken fo r  too loo t emergence.

Bio oroatraat eosrtoinafclosa c £  phosphorus ofc 0.75 g 

per plant and .sataSciur sfc 0.25 g per plant recorded the 
rain Arana nujaoer or days S o r  the eniergtncs ex o il  the leaves, 
■except Is “ha caco o£ f i r s t  lea f emergence# maxireum number 
o f days ror the emergence o f  a l l  ether leaves '.rare taken 

fo r  a treatment oer&inqfcian or PQ̂ .  Control plants showed 

roaxiras.n vJU o fo r  firsu  lea f emergence.
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Height q£ the Plante at periodic intervals

The Cots on the height e£ Sudcted plants at periodic 
intervals showed that the PK interaction was significant 
(Table 23),

2a® mex&mm height o£ 6,43 on uas recorded on the 
30th as®1 fcy an interaction effect hstuegn 0,7$ g each of 
Phosphome aaS potassium (P^Kg). But after 30th day the 
best coafcinatiaa for getting nosiauct height was found to be 
* * •  ancnj the various treatments tho PqR̂  eoxsbinatien 
was found to  give saintona plant height at all stages, The 
interaction was again found not significant on the 75th day.

Days tali® io r  the initiation of first flower Said ana 
flower ogeaisg

Tho raean values for the auntser o f days talc® fo r  the 
initiation of first flower bud (Table 84) showed PQK4 a® 
the best conbiaation for earliest flower tad initiation 
(47,St.). The coated pleats required sore rtuntoer of days 
(62.31). rx.r early flower dcvdcprrcat and opening the 
best cos bina'-Jrw was ^0*4* "" was a'tso £oaua on par
with a cot Saltation o f w



SutrAesfc content e£ leaves

GG

3io Q&aeirvatlons on espk content ©£ leaves are 
jsresOTted In ‘Fable 25. She data showed significant varia
tion  aEong S&ZCaxmt treatsasafc eesfibtoatlsn as regards to  
the  nutrient cant eat o f  the leaves, Masslroim nitrogen 
content was recorded with a treatment essnfoiaatien o f  P3K̂
(3.07 per cent) and rainisma tilth a cochin atien o£ PqK̂
CO.07 pcs- a w ) *  she interaction was also found to  be 
significant with regard t© pho^iosuo and psssnssMm canter*. 
Massimiia Eboaobosua sontent use reeszaad with S*^  cositoina- 
tiosi (Q.56 per cent) and potassium content with PqK̂  
combination (2.73 par cant), the corresponding values fo r  
control boing 0.42 and 0.74 per cent respectively.

Effect ©£ I3K interaction ©» growth and develepsicnt
r

Olsth of tho otosSc at the tine of budding

Pata on garth of the efcods at the tiias o f budding 
( ‘Fable 35) showed that the various treatment ooiftoisiacions 
were net oigniileant. However, girth  was found to  to© 
affected I f  eons treatment aoisfeiosfciQBS ceiqparcd to  oontaA. 
JteitBsm stem girth was shorn by and oorifoinafcissis •

mailto:int@raoti.osi
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Tab le  21. Interaction e f fe c t  ©£ rhosphorua and goeasa im  
on g irth  e£ the stock, fa l l  o f  p etio le  and 
in itia tion  o f  bud

Levels o f  Girth o f  the cays taken fo r  Eayc taken
phosphorus and stock at the t ‘js £ d l  o f  fo r  bui in i -  
goiAsaluni tiroe o f  budding p e tio le  tia tion

(era)

P0K0 1.35 11.97 15.99

m 1.31 9,49 13.34
e0K2 1.27 9.79 14.35

% 1.33 9.42 14.04

V * 1,33 10,-11 15.30
V o 1.27 10.69 14.25
V l 1.38 9.13 13.34

1.43 9.36 13.31

*1*5 i;'40 10.17 13.06
1.27 10.11 13.03

P2K0 1.39 10.32 13.02
*2*1 1.43 10.16 12.15
% 1.50 11.70 12.05
% 1.68 10.07 12.23

P2K4 1.33 10.19 12.50

P3KC 1.37 8.75 12.10
*3®S. 1.23 7.54 9.90
% 1.31 8.58 11.05
% 1.41 9.77 12.79

% 1.37 9.84 13.77

% 1.45 8.93 11.48
1.41 9.60 12.21

\ KZ 1.40 10.77 13.57

P4K3 1.42 11.49 13.91

*4*4 1.41 10.70 13.38

C.a. (5%) 0.47 0.35
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Tal&e 22. ®ifeeraet4cs> egfecfc oC gtoosplisrus and petassSm
o s th e  naatoe? oS <Sayo feaSsen a ®  She leag emorgcaae 
after feud initiation

tevels c£ _ 
gtesptorsis 
and potosslsas

V o  
V l  
V 2 
V s  
V 4
V b
%%
%
V s  
V *
V o
* A
V a
%
V a  
V o  
V i  
V s
P3K3
V 4  
V o  
%
V a

"■3
P4K4

C.D. (5%)

Posifeion o£ 1 cares
First Third r&£th Seventh Hlneth

20.03 22 .il 25.37 29.85 35 .'29
19.39 22.31 27.14 33.56 39 .'95
i8 . 25 21. IS 2S.03 31.21 3?."88
17.69 20.40 24.07 30.07 35.98
16.07 19.60 23.03 28.55 34.46
18.81 20.9? 24.95 29.77 35.56
18.93 21.83 26.05 31.67 37.92
iS . 79 22.17 26.49 31.66 38114
17.84 19.67 25.13 30.42 36.77
17.36 20.01 23.92 29.76 35.67
18.14 20. SI 24.65 29.49 35.32
17.38 19 .'79 23.54 28.56 34.81
16.62 18.34 22.79 27.81 33.86
16.52 18.77 22J70 27,43 33.48
16.68 19.27 23.18 28.29 33.77
17.6® 19.99 23.76 28.49 34.34
14.97 17.06 20.31 24.62 29.04
15.60 17.83 20.69 25165 31. SO
IS.15 i8 . 46 21.91 a?, os 32.46
16.60 18.95 22.87 27.91 34.25
16.90 19.03 22.29 26.50 32,-fO©
17.10 19.09 23.40 28.65 33.03
17.34 19.26 23.6? 29.06 34.9?
17.17 19.47 23.30 27.6? 33.53
16. Si 18.60 22.07 26.29 31.65

0.36 1.06 0.62 0.73 0.04



TatJLo 23. Interaction  e f fo o t  o f  phosphorus and potaooim  
on plant height a t period ic  intervals

69

Levels o f  
phosphorus

and 
potass itrn

V o  
V l  
V a  
V s  
V 4  
V o

V s  
V 4  
V o  
%  
V a  
%  
V 4
V o  
V i  
V a
V s
®3*4
V o  
V l
V 2 
%  
V 4

C.D.(SSi)

Day a fter  budding

30'd'i 45th SQth 75th 90th

3.61 8.17 21.58 32.03 36.82
2.77 7.79 21.03 30.33 33.96
3.03 8.16 23.01 32.67 35.89
3.11 8.17 25.25 35.31 39136
3.51 8.51 24.41 35.25 39.78
2.53 S. 28 22.49 29.99 32.07
3.44 9.37 22. 7S 38.87 45.67
3.17 3.64 23121 40.65 481 SB
3.76 9.06 23182 40.90 49.29
2.78 8.68 22.85 40.47 48.13
3.20 9.21 24.53 32.77 35.86
3.73 10.84 24.81 40.33 48.83
2.80 9.65 25.63 41.9© 50.75
2.91 s.as 25.41 42.14 50.54
2.41 9.02 25.01 40.51 48.55
4.31 10.99 28.25 36.72 40.23
6.11 13.35 30.02 43.80 52.30
5.71 12.27 28.44 43.47 51.92
6.42 11.09 28.35 42.84 50.35
3.79 10.51 26.47 42.22 49179
4.99 10.71 28.31 37.75 42.77
4.57 11.15 26.68 42.63 52.37
4.38 10.91 27.47 42.97 52.57
3.49 10.20 25.97 43.08 S2120
3.29 10.28 26.89 43.05 SI. 43

1.16 0.51 0.88 2.82 0188
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Sable 24. fntoraefcl©» e ffe c t  oS phosphorus as»8 pofeasotei 
ora flowering

N o v e ls  o f  ph o sp h o ru s
anci pawas&lm

Bays taken fer  
the in itia tion  
o f f i r s t  Clotor 
bufl

®ays taken £©r 
the flower opening 
a fter in itiation

G .D . (5%)

m 62.81 13.58
v s 55i6V 13?01
P0K2 02.61 11.91

V S 49.86 11.23
V S 47.36 10.09

60.25 12.79
V l 67.64 11.66
v s 62.85 12.30
V S 59.62 11.43

PA 56.09 12.‘9 9

*2*6 60.47 12.21
V l 64.23 12.54

v s 61.15 12.44

v s 56.59 11.79

V S 54.33 11.95

V o 60.78 12.45

v s 57.41 12.SS

V a 53.75 13.39

V s 50.12 11.98

v s 49.67 12.27

V o 59.99 12*02

v s 63.19 14.34
V 2' 59.67 14;3S

v s 55.29 13.67
55.78 13.48

m 1.63 0161
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Tafclo 25, Interaction  e f fe c t  o f  phosptiorus and jpotassitn 
on Kpk content o f  leaves

le v e ls  o f  
phosphotns ana JS E> K
potassiua

w b 1.5? 0.42 0.74

poKi 2.04 0f42 0.92

P0K2 1.52 0.36 1.23
1.25 0.34 1,63

% 0.87 0.30 2.73

*1*0 1.73 0.45 1.28
PA 2.32 0.47 1.21

P1K2 1.32 0.42 1.29

% 1.46 0.38 1.4S

P1K4 1.01 0.35 1.60

P2K0 1.74 0.44 1.19

% 2.66 0.52 1.22
p K 

2 2 2.05 0.49 1.-33

F2K3 1.43 0.42 1.55

P2K« 1.20 0.39 1.55

P3K0 1.92 0.49 1.08

% 3.07 0.56 1.50

P3K2 2.46 0.50 1.69

% 1.67 0.44 2.19

p3K4 1.22 0.37 2.43

P4^0 1.73 o .so 0.85

p4K1 2.05 0.51 1.03

P4K2 1.69 0.44 1.39

% » 1,25 0.38 1.64

P4K4 0.89 0.34 2.07

. <5%> 0.02 0.001 0.026



Days fccisQJ fo r  the f a l l  ©£ p e tio le

Thoro was slgn if leant interaction between nitrogen 
and potassium treatment s. the interaction e ffe ct  feetweaa 

treatments with 0.25 g M per plant and 0,25 g K per plant 
was sign ifican tly  superior t© the rest o£ treatment- which 
were on par with con trol.

Days tdtan fo r  the in it i& io n  o f buds

mong the various treatment ©ontoiaatiens was 
found to  bo the b o a t  e o E ite in a tie n  fo r  the early in itia tion  
o f  buds. The msd-ram nuntoer o f days was tcSsen fey coa'crci 
plants {17 .07). However, the interaction b e tw e e n  a ll  the 

t r e a t m e n t s  were found to  be sign lf i s m t .

Days tslten fo r  tho emergence of leaves a fter  feud in itia tion

The observations on the nuntoor o f days taiten fo r  the 

le a f emergence arc presented in Table 27.

A ll the treatment combinations were found to  interact 
s ign ifican tly . The f i r s t  lea f esisssgoaee was earl lo r  then a 
combination o f  nitrogen and potass inn each at 0.75 g per 
plant was given (SSgKg). However, the same was on par with 
MgKg and £J3KA combinations. The subsequent lea f emergence

72
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was found to  be influenced more by K4Ki  corabinatAon*
This was at so on par with NgiCg and WgKg during third leaf 
oroDigenee. Jfesloam nuntbsr o f  days fo r  leaf emergence was 
Aot® by who treatment osrrbination

Height o f the plant at periodic intervals

a olQnlf leant difference was observed between tho 
varioua treatment. combinations fo r  the plant height. I t  
was found that cho maximum plant height observed on the 
45fch day was ciue to  the e ffe ct  o f a eoi-fcdnation o* nitrogen 
and potaoeiun at 0.75 and 0.25 g per p la it respectively 
< W  Laocr K̂ ICj combination was found to  be the best 
tor getting raaxisrup height. But i t  waa on par with 
eoirbineclon. rgain on 90th day HgKj, treat cent oontolnatlan 
showed maximim holoht <53.33 cm). Minimum height was recorded 
with control arcept on 30th day.

Bays tskcn fo r  the In itiation  of f ir s t  flower bud sad 
flower opening

The data on the nuirtoer o f days taken fo r  the in it ia 
tion  of f ir s t  flower bud showed that the (Table 29) earliest 
flower tod in itia tion  was fo r  a treatment oontoination o f 

(49.0) which was on par with BgStj (4D.5).
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It  was also found that the sac® treatment 
ooirisinotion oZ showed ah early opening o£ flowers.
Both Zlo, cc  sDad in itia tion  and slower opening shewed nore 
or less a s&silar trend.

Kutrlcnt content ot leaves

A sign1_leant variation was observed between d iffer 
ent treatnant oorcibination with regard ho the nitrogen content 
o£ leaves (Suolo 30). itesimim nitrogen contest was observed 
in .a  aonblncM.ia.i o f nitrogen at 0.73 g per plant and 
potaSbi!i.a at Q.2u g per p la it (3.S6 por cent). The least 
nitrogen content was observed lo r  HQK4 eonfoinatlon (0 .®  per 
cent). The highest phosphorus content, was recorded in a 
treatment cothination (0.53 per sent) which was on
par with N3Kj_. Jurasng the various treatment combinations 
MjKg showed naxicjam potassium content (2.29 per cent) in the 
leaves occijarod to  control (0.93 per osnt).
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5?able 2 6 . Kiteeaetlon e££ec& o£  aiteogea and p o tm a S x m  ©a
gteto o£ the stock, fa ll of petiole and initiation 
o£ 'ix&a.

Iiowelo ©s 
nitrogen a®a 
potass itsa

OSrtii ofi the 
stock at the 
fetoo ®£ buoka- 
tog 5aa5

I'ays tatea for 
tho a i l  o2
petiole

Days fcaSson £or 
b«3 Initiation

V o  
V i  
V a  
V s
V 4
V o  
" A  
V a
V 3
H1K4 
%  
%  
V a
V s
V »  
V o
V i  
V a  
V s  
® A
%  
V t  
V a  
V s

5£*
C .» .  (S5S)

1.36 12.21 17V07
1.33 8 .9 1 14.89
1.3S ©.S3 14.22
2.34 9. OS 13i6S
1.43 9,30 16.47
1.43 10.76 14.38
1.37 12.18 14.92
1.44 U-;S4 15140
1.41 11.41 14 .60
1 .31 11.07 13,84
1.34 10.69 13.93
2. .'40 8.90 11.'65
1.S4 9.06 11.61
1.33 9.62 12.-37
1.31 10.00 12.52
1.37 9.41 11169
1.33 7 .1 0 S . 69
1.31 10.43 11168
1.S4 11.09 12.-60
1.32 10.35 12127
1.32 7.S9 9.77
1.29 0.84 10.02
1.23 ©.65 _ u is s
1.43 9172 12.79
1.35 10.23 12.96

K47 0.35



76

Table 27. interaction e ffe c t  o f  nitrogen ana potass lira
on the nrnBsr o f dayc tafeen for  the leaf 
ertergence after bufi isilfciafctea

Jewels o£ 
niteogen ana 
potass tea

V S
v s
v s
V S  
V S  
% V
V i
*S*2
V S  
nA  
%  
v s
V S  
V S  
V S
Sd3K0
VS
V S
v s
VS
v s  
v s  
v s  
v s
% v

Eoolfeion o f loaves
First

18S5S
19.12 
18.59 
17.95 
17.20 
19.98 
19.65
48.41 
17.56 
16.75 
19.06 
17.9? 
17.71 
17.54
17.13 
17.79
15.41 
IS. 55
15.3 5 
15.44 
16.24 
15.62 
16.29
17.3 6 
17.51

Third

20.77
21.36
21.00
20.80
19.59
22.76 
23.05
2 i. as
19.13
19.61
21.43
20.23
19.76 
19.52 
i<5.0? 
19.72 
18.00 
17.66 
47.35 
10.20 
17.93 
1?;43 
18.69 
19.4? 
49 .98

Fifth

23.82
25.22
34.77
34.47
23.2?
36.99 
2T.35 
35.64 
23 .95 
22.96 
2S.3S 
24181 
24.03 
23.38 
22.71
23.13
21.99 
22.91 
22. S3 
22.79 
21.73 
21.00 
22159 
23.66
24.13

seventh Mineth

28.49 
29.71 
26.60
28.76
28. 5? 
32.35
33.31 
34.59
29. te 
27.58
29.47 
30.03 
29.34 
28.4?
27.49 
27.66 
27. 3S 
28.19 
21.45 
27.79 
26.41
25.31 
27.61
28.77
29.47

34.~06
35.23
34.93
33.96 
33.'73
38. 2?
39.-93 
37.52 
35.45 
33,'01
35.26
37.11 
36.; 22 
3414? 
33.05
83.12 
34.19
34.26 
33.38 
33.77 
31.09 
30.89 
33.42
34.96 
36.25

0.36 1.05 0.62 0.73 0.84
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Table 28. In tera ction  e f f e c t  o f  n itrogen  and potassium 
on p la n t h e igh t a t  p e r io d ic  in terva ls

L evels o f  
n itrogen  and 
p otass lsa

Day a ft e r  budding

30th 4S6h 60th 75 fh 90«J

V o 3.28 7.69 21.30 29,09 31.48

V i 2.81 7.93 23.13 31.-34 35.67
h0k2 2.S7 8.63 24.68 34,08 38.63

V 3 2.71 a.'6? 25. S4 36.27 40.74

W0K4 2.50 9.34 26.79 38.35 43.59

V o 3.91 9.66 23.84 32.11 35.77

V i 2.61 9.75 23.45 39.47 47.37

V 2 3 .OS 9.62 23.9 9 40.51 46.85

V s 4.73 S .85 23.44 40.43 48.57

V 4 2.83 9.15 21.85 38.87 46.14

V o 3.34 8.39 22.85 33.55 38.05

*2*1 4.07 10.10 24.55 38.51 46.05

*2*2 4 . S3 10.36 25.48 40.40 46.43

V s 4.15 S .97 26.08 40.23 47.62

V 4 3.93 3.59 25.73 39 .'8 3 47.23

V o 3.70 10.12 26*13 34.67 33.79

V i 6.10 13.07 27.42 43.92 53.33

V a 4.75 10.53 27.46 44 .05 53.11

V s 4.43 10.57 27.44 43.98 53.01

V 4 3.41 9 .47 25.98 42.74 50.90

V o 4.41 11.51 31.05 39,84 44.46

V i 4.83 11.67 26.74 42.73 50.73

V -2 3.90 10.43 26.15 42.71 50.91

V s 3.67 10.31 26.29 43.36 52.81
K.K.4 4 3.10 S .44 25.26 41.71 49.83

C . l . ( B%) 1.16 0.51 0 .88 2.82 0.G8
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Table 29. interaction e ffe c t  o£ nitrogen and potass4m 
at'. Hcw^ring

lev e ls  o f  nitrogen Days taken fo r  cays taken fo r
and the In itia tion  tlta flower Oi.cn-

potasoxun o f  carat flower irsg a fter talfclo-
bud tlon

V o 61,35 12.81
V l 60,47 12.63
v 2 55.91 12.55
V a 54.01 11.47
M0K4 51.10 9.98
V 0 61.90 13.13
V i 62.53 13.06
V * 60.30 13.07
*1*3 57.90 12.07
*1*4 55112 12.41
V o 59.51 13.61

61.63 11.97
V s 56.87 12.34
*3*3 23,54 10.50
*2*4 52187 11.77
K.K., 3 0 62.16 11191

*3*1 S3 .07 13.23

*3*2 55.24 13.02
V a 49.50 12.17

*3*4 49100 12.83

V o 68.79 11.59

V i 64.45 13.56

V s 61.72 13.-41

V s 56.53 13.93

V 4 55.14 14.60

C.-M57) 1.63 0.63



Table 3©* Inseraetion c$&£est ©£ altsoeas and poaassiora 
on ® K  qontcnt ©£ leasrea
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Xierclc OS
nitrogen ana ti P K
potaasiasn

kq% 1.03 0.44 0.38

»0 % 1.73 0.43 1.10

*v % 1.31 0.40 ‘ 1.33
1.18 0.32 2.74

*y*5a 0.83 0.2b 2.21
1.07 0.3& 1.S7

#1*3. 1.54 0.43 1.02
% KS 1.23 0.42 1.2S
« i K3 1.22 0.37 i.a o

*1*4 1.0S 0.35 2.23
% 1.31 0.38 2.03
112*4 2.33 0.51 1.33
% 2.03 0.47 1.11
c 3k3 1.53 0.42 1.09
SI2K4 1.15 0.40 1.90
si3̂ 2.05 0.52 0.7a

3.S5 o.se 1.40

* A 2.03 0.47 1.S4
S 3 E3 1.5b 0.41 2.05

*¥% 1.13 0.35 3.38
K4% 2.33 0.58 0.51
K4% 2.05 0.52 1.03
K4K2 2.23 0.45 1.31
% 2.57 0.44 1.44

1.00 Q.37 1.71

v»st,ib%> 0.020 0 . 0 0 1 0.025
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Interaction e£*.Goh e£ nitrogen. phosphorus aafi potassium 

Girth o - the ofeodfs at the tim* o£ budding

Tile data pertaining fc© the girth a£ the stock at 
che time o f fcu deling given in appendfe 3. Girth q£ roct 
stocks were influenced toy the various treatments. The tooofe 
treatment. uas found to  toe NgPgKg gave a girth o f 2.27
cm. The control pi.ante showed a girth os 1.43 cm.

Day 3 taken fo r  the l o l l  o f petio le

There wag algniU leant dl£f erenoa between various 
treatments on tho nunfoer o£ days taken fo r  tho fa l l  of 
petio le . The earliest fa l l  o£ petio le  uaa found with tho 
treatment {3^gKj(S*2 days). 2fc was on par tilth the treat”  
snants Ĥ P̂ Kj and Jiaxiratsm days fo r  retention o£

the petio le  was tfcoun by the contra! plants.

Days token fo r  the In itiation  a z  a a d s

Among too various treatments was found to
toe the tocofe tsxacnesfU giving the earliest isuo take. tat 
J3 © effect, o f was sta tis tica lly  on par with that, of

On on avers®© the plants under treat uwut
showed 6.63 dag's and control p la its  chowcdSS.13 days for 
in itia tion  or tado.
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Days takes fo r  the encsrgense o f leaves after bi*3 initiation

“Xiacj observations on the average number of days taken 
for lea f emergence are presented in Appendix 4.

She treatments OBertcd significant e ffe ct  on the 
number o f days token for leaf satergsnee. ?h© best treatment 
fo r  the f i r s t  lea f emergence was found to ba which
recorded only 11.1? days for  loaf sncrgenoo. However, i t  was 
©a pur with B^PgK̂ . a similar trend veto observed for tho 
emergence o f subsequent leaves, Hie control plants required 
more; number o f days for lea f emergence.

Beloit of the plant at periodic intervals

A significant difference was observed between the 
various treatments for plant height (Appendix S).

‘Sits best treatment was found t© be 381
final stage maximum height was shewn by the ’SPreatraeafc PgPgJC. 
The hai#ifc recorded was 62,2? on. St was also at par tilth 
tho treatment 'The plant h e is t s  recorded fey the
treatment HqP̂ Ŝ  were minimum at a ll stages.
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Dayo taken fo r  tee in itiation  ©f f i r s t  flower bad and flra-ier 
opening

The data on the moan waster o f days taken fo r  the in itia 
tion o f  f i r s t  flower tend shot-sed that the- earl lea t  flower bud 
in itia tion  was with tee treatment St̂ P̂ Kg which was on par with 
the treatments KgP^Kg, and NgPgKj. The eonteol. plants
showed raaasinreB nwaber o f days for  flower bud initiation*

It  was also observed that the treatments » qP3Ka and 

^3^0*3 stowed an early opening o f  tee flc*er  taking 0.97 asye 
a fter bud initiation* However, itv&s on par with tee treatment 
®32t?3&3» The flower opening was very la te  with tho treatment

® 3*4V

Nutrient content o f  leaves

A sign ificant difference was observed between various 
treatments with regard fc© tee NEE content o£ loaves. sfoK&miti 
nitrogen content was observed, fo r  tee treatment C4i'6S
per cant) and minimum fo r  t3^p^A (0*42 per cent). “Hie treat
ment sltotjed maximum phosphorus content o f  0*64 per cent
la  tee leaves and the treatment the minimum value
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(G;21 per Gent). Fotasciun content was highest in plantc 

t«hic£i received the treatment HjPqSCj, <3.84 per eent) and lotvest 

with the treatment K4PQK0 (0.44 per een t). She control plants 
stoned 0.77, 0.28 and 0.78 per cent o£ nitrogen, Jihosphoruo 

onfl po^assltsa respectively .



DISCUSSION



S2SCUSS20H

The present Investigation woe earr&oa o u t to £tod out 
fcto a ffect o£ nitrogen, ptsasjfe>rtis and potassium individually 
end In combination on  the cctablisiinent ana baa take to saoo 
plants. “3110 results obtained frem the study are discussed to 
this efeapfisr.

G irth  a£ the steak  at the time e£ bustdtog

The r e s u lts  in d ica te  that a com bination o f  medium 

le v e ls  o f  the wa'crlents <H2Pg > hoc! a s ig n  to  lean t in flu e n ce  o s  

the g ir t h  o f  r o o t  stack s a t  th s  time o£ fewadtog. Further 

in crease to  tba le v e ls  o£  n itrogen  and phosphorus had v e ry  

l i t t l e  e£ £ect in  enhancing tha stem g ir t h .  K i j ja r  and 

nehallu  11977) a ls o  found that the stem diam eter o f  r o se  

bushes, v a r ie ty  Superstar toereased s ig n i f i c a n t ly  w iS i h igh 

dose o£  n itrogen  to  com bination tilth  e it h e r  leteel o f  phosphorus 

a»3 p o ta ssto a .

The KK interaction was found not significant to this 
study. However, the medium levels o f nitrogen and potassiua 
(HgKg) had an o ife c t  to increasing the stffl* girth. This io
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to  con form ity  u&tb the r e s a lt s  obtained by Kesaps Gowda <a902) 

vha recosraenaed tile use o f  3 g n itrogen  oral 24 g potass ton per 

ad u lt p la n t f o r  g e ttin g  max town stem g ir th  to  ro se ,

'She PK in te ra c t io n  was a ls o  found n ot s ig n i f ic a n t . 

Bot^ver, medium le v e ls  o f  phosphorus and pofasetan  

wore found to  in crease tho stem g ir t h .

Medium le v e ls  o f  n itrogen , phosphorus and potassium was 

a lo o  found to  have an e f f e c t  t o  in creasing  the stem g ir t h .

Ziundstad (1373) found that the bud take uaa greater on 

r o o t  stock s having 3~12 fan ch iek n ca '. a s im ila r  r e s u lt  was 

obtained  in  th is  study a ls o .

Bays taken f o r  the f a l l  o f  p e t io le

She re s u lts  g iven  in  Table 1 revealed  that the h igh est 

l e v e l  o f  n itrogen  had Induced ca r lin e s s  t o  the f a l l  o f  p e t io le .  

The e f f e c t  o f  n itrogen  in  enhancing the v eg e ta tiv e  grou J i ana 

oth er grouch a ttr ib u te s  might have toaused th is  c a r lto e s s  a io o l 

MaxtoUK number o f  days f o r  the re ten tion  o f  c e t l o le  to  tne co lon  

m ateria l yac found to  ba in fluenced  by nediun le v e ls  o£ n itrogen  

(0 .5  and 0 .75 g per p la n t ) .
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The addition &£ phoaphatie fe r t i l is e r  at raediua level
a lso increased the number o f  days fo r  the f a i l  ©a petio le .

The e ffe c t  o f  potassium on easiteass la  the Call o£ 
p etio le  was also found sign ifican t. Higher levels o f  potash  

delayed the f a l l  o f  p e tio le . 2fc may be due to the £acu that 
higher levels o f  potash limited ste uptake o f  nitrogen and 
hence fa l l  o f  petio le  was delayed;

The interaction e ffe c ts  uero also found sign ificant.

But ho p os itive  relationship between pefcjole drop ard 
successful bud union was found in peach and pear until about; 

ton aayo after budding CSsaki a^, 19733.

bays taken fo r  the in itia tion  o f  ksms

St is  found that nitrogen at the level o f  0.75 g par 

plant tod sign ifican t e ffe c t  in the early in itia tion  o f  buds. 
This may be due to the fa c t  that nitrogen tod a beneficial 

e ffe c t  in tacreasiisg the general growth and vigour o£ the 

plant. This was in conformity with *he results obtained by 

Said and Xnsyatullali 51385), who found that application o f

sulphate o f ammonia to che root stocks o f aour orange before 
budding had a sign iilcan t e f fe c t  on tho bad taka;
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The e ffe c t  of d ifferen t levels of phosphorus and 
potassium was also sign ifica n t in influencing the early i n i -  

tlution of buds. However, tin  general trend revealed that 
higher level of phosphorus (Ps ) and lessor level o f potassium 

(Kj_) induced earlineae in bud in itiation  as compared to 

o these levels and control (F ig .3).

Kudratov (1972) reported that application o f nitrogen,

phosphorus and potassium at 60 s 45 s 30 kg per hectare 25-30 csa 
deep into the soil 15 days before budding resulted in bettor  

bud take in apple and plum. The results of the present study 

also indicate a similar trend to the response of pefcaseiun to  

bud take.

The response obtained to the early  in itia tio n  o f buds 

for too higher levels  o f nitrogen and phosphorus and s t i l l  a 
lower leve l o f potassium in this study may be due to the fact  

that th is  crop may be requiring all the three major nutrient® 

fo r  a better bud take. However, the response of plants to 

applied potash is  found to bo le s s  e ffe c tiv e  compared to the 

other two major elements.

The HP, FK and ISC interactions! were also found signifi
cant, The beet treatment combination for the e a r lie st  in itia 

tion  of buds was found to be BgPgKj.
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Days taken fo r  the emergence o f  leaves a fter  bud in itia tion

It  is  seen that nitrogen at the level o f  0.75 g per 
plant had sign ifican t e ffe c t  in the early emergence o f  leaves. 
TSais may £e <Sua to tta fa ct that nitrogen had a beneficial 
e f fe c t  in iacreaslngthe general growth and vigour o f  the 
giant including the number and siae o f  loaves. Th® beneficial 

e f fe c t  o f  nitrogen in promoting the growth o f  plants may be 
explained from the fa c t  that nitrogen is  the major constituent 
©£ plant proteins, amino acids and chlorophyll, tilth the 
application o f  higher dose o f  nitrogen, protein and chlorophyll 

synthesis markedly accelerated (Wadeicji, 1957).

Kyle <1958) a lso  reported ths ten efie ia i e f fe c t  o f  
nitrogen in enhancing the s ise  o f leaves in annual fleuering 
plants. All these results are in fu l l  agreement with the 

resu lts o f  the present investigation;

Higher level o f  phosphorus <*3> was also found to 
induce earltoaos in le a f emergence. Shis may be due to the 
so le  of phosphorus in enhancing the vegetative growth o f  

]5&ant,s» * »
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fotasstom  was a lso  found t© enhance the e a r ly  em erged©  

ok le a se s  a t h igh er le v e ls . & <3efieieney o£ potassium  resta ted  

to  poor growth and terem  £©X lage CKyl©# 1958) * '

The com binations o f  the n u trien ts  ^ 4^3%  aiisl ^

'a ls o  showed e f f e c t  to  e a r ly  emergence o f  leases* ‘Shis is  ah 

in d ica tio n  th at n itrogen* phosphorus and a ls o  p ota sston  a re  ' 

eq u a lly  Important to  regu la tin g  the v eg eta tiv e  growth o f  toe- 

sa lon  p art.'

H eight o f  p la n ts at- p e r io d ic  in te rv a ls  ■

2t  is  ev id en t from  the re s u lts  th at h igh er le v e ls  ©£ 

n itrog en  had s ig n ific a n t  in flu en ce  to  in crea sin g  the h e ig h t o f  

p i  t o t s . This was dus to  th e  r o le  o f  n itrog en  in  en htoctog  the 

v e g e ta tiv e  growth o f  p la n ts . The s ig n ific a n t  Increase to  

h e igh t a tta in ed  by a l l  le v e ls  o f  n itrog en  to  th is  to v e stig a tto h  

is  to  conforraity- w ith th e r e s u lts  obtained  by Young j|t aft.  

(1973) t o  rose  v a r ie t ie s  C h ristia n  © tor and Happiness’."

The r e s u lts  a lso  in d ica ted  -that the e f f e c t  o f  Flics*** 

phorus was a lso  marked as that o f  n itrog en . T his may fee due 

to  the fa c t  th a t phosphorus d ir e c t ly  In volve  in  enhancing 

the v eg eta tiv e  grow th.
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T h e  © b o e rvatiaias © n  the height o £  p l a n t o  with h i g h e r  

d o s e s  o f  p h o s p h o r u s  in tho present s t u d y  is in c o n f o r m i t y  

w i t h  t h e  r e s u l t s  o b t a i n e d  by '2'oung g|: aj,. {1973) who o b t a i n e d  

a  e Z g n i S l e a s t  iapnovacsenfc in p l a n t  height b y  higher d o c e s  o £  

phosphorus aventhough i t  s a c  l e s s  pronounced a s  conparod t»  

n i t r o g e n •

She height of plants was significantly influenced by 
the application of potassium. Oaring all otagea ©£ growth 
the lower levels of potasslua was sufficient to enhance Sho 
height. She effect was found to be mere pronounced at the 
early stages of growth. Iwesfcigafefc®s conducted oh leguminous 
crops to  study the effect of potassium on vegetative growth 
have also shows only very slight increase in the height of 
plants (Sasidbac, 1969).

Ml the three interactions wore also Sound significantly 
influencing the height of plants. Bat Divafcar gj. al. (1984) 
Sound that, the application of nitrogen ar&  potassium did not 
show any significant difference on the per cent increase o f  

the height of the plant. However. Williamo aafl Thompson (1979) 
reported that nitrogen and phosphorus fertilisation at plant
ing increased plant height of Golden Delicious applo treco oh 
M.26 root afcoclss. The results of the present isrvestlgatlsn 
also agree with the results obtained in a p p le .
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a l l  the treatraonfee were found esfiaaneteg feba h e igh t 

©2 plants. Tile fceot treatment was fouect to  be

F low erin g

She resu lts given to  Table 4 zw ea loa  that the afic2c<3 

nitrogen had induced earlia sss  to  flowering fay 1.68 days 

(Tig. 4 ) .  The increased vegetative growth and other grosstft 

attributes eontrtouted fay the addition o£ nitrogen nightti
have Induced corltoess t o  £ lo u e r to g  a l s o ,  an  emphasis on 

nitrogen a p p l ic a t io n  f o r  improved ilowar production has been  

g iv e n  b y  v a r io u s  workers (B ik , 197Of M attson  and Kidaor, 1971? 

Kljjar and Rohalia, 1977 ana Johnson, 1 9 7 8 ). M alik  (1900) 

reported that the nunber of f lo w e r s  produced to the variety 
Quean Sltoebath in crea sed  with th e  toereoso to nitrogen 
l e v e l .  The r e s u l t s  obtained t o  the present study a ls o  r e v e a l 

th e  toporfcasaeo o f  n itro g e n  to  S low er te g .  The  in c re a s e  t o  

S low er number, f lo w e r  s ts a  length and rwftfcer o f  e ir o n s  flower- 
tog  stoofes p e r  p la n s  with th e  to e s o a c o  t o  n it r o g e n  l o v e !  vac 

a l s o  r e p o r te d  fay Balsly < 1974). Moiwrona and Pradhsn (1976 ) 

found th a t  f lo w e r  numbers and y i e l d  p e r  p la n t  w ere h ig h e s t  

w ith  n it r o g e n  a lo n s  t o  r o s e  v a r ie t y  Celebration.

mailto:r@sia.feB
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The adaption o f phosphatic fertilisers also reduced 
the nurabor of days taken for floa tin g  eventhough i t  uao net 
significant. Phosphates ( Phosphorus) help tba roots to grou 
uall and speca up flower produatioti (Gibsons* I960), feu 
enough of them may meats a reluctance of the floees bade to 
open. Malik (I9S0) reported mat the application of. phos
phorus improved the flotering significantly tout the d iffer
ences among the treatments were insignificant.

The effect o f  potassium on earldnsss in flowering tjao 
s ig n ifica n t. Potash (Potassium) gives rosietarco  to drought 

and disease* good growth and fino quality 'blooms (Giboon* 19805. 

t h i s  study a lso  Id in conformity with the results obtained toy 

luoocison Boohley (1982) oho fonsU that low potasoiisn lim ited 

flow er production in green house rosos.

a ll the three interactions rose found significantly 
Influencing the early initiation o f  flower bud. nators (19683 

found a s ig n ifica n t increase in nuraoor o f  flower stems and 

flower ofeaa length with the increased application  o f  nitrogen 
and phosphorus. Hijjar <r..ni Rehalia (197?) aleo obtained 

more ntraoer o£ Haters tjith the application o f  high dose o f  

nitrogen (SO g per plant) to combination with aithor o f  the 
latrelo (2S g  jid  SO @ per plant) o f  phosphorus.
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Mantrova (1980) showed chat during tho f i r s t  two 

years in  roses tho b est f lo r a l  qu ality  woe obtained with 

nitrogen and potaooiw i f e r t i l i s e r s ,  Young e t  a^. (H?3) 

recorded the h ighest y ie ld  o f  flow ers in rose v a r ie t ie s  

Christian Dior and Happiness with the ap p lication  o f  n itrogen ; 

They, however, fa i le d  to get any response with phosphorus and 

potassiun on th is  character.

The treatments were a lso  found so induce early  

flo '. erlrsg In th is  study. This is  in  agreement with the resu lto  

obtained by Pal (1966). Sim ilar resu lts  were a lso  obtained 

b j H'ulappan o t  a^. (1980) in Edward rose .

The e f fe c t  o f  n itrogen on delaying the flow er opening 

was a lso  p o s it iv e . This indicates the favourable e f f e c t  o f  

n itrogen  in in fluencing the productive character i r  addition 

to  i t s  in fluence on growth C h aracteristics .

Eventhough the e f f e c t  o f  phosphorus was in s ig n ifica n t 

b e n e fic ia l e f f e c t  on delaying flow er opening with higher 

le v e ls  o f  phosphorus was found in th is study. This indicates 

that plants need phosphorus a lso  in addition  to n itrogen  Cor 

b e tter  flow ering .
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■m, easfcy ©.ewer 'opening ms ©feser̂ efi tim  to the

telglier levels . a i  .potasstopv Hito Is- -eosatrsdlofctog tbe resift to 
e^tato©<3 tof tfdneon ana ©ransIiiPS tV B © 0 )  taife-reported that- 

§I©wer feM f© m a tte r increased ip  a p p le  tp& se § m m  wlfetemte 

pptaesin&i ee®pap©a with trees receiving potm®&imZ

. Hi© a p p lic a t io n  ©£ xmtr&snts .In var&ene cp ffia tea fe to tis 

- tap®' s i g n i f i c a n t  £ n £ |u e n e a  t o  fete© f lo w e r  -o p e n in g  M  P©s@t' ' 

iU&nexi le v e ls  o£ n u tr ie ftie  Hi v a rto iis o a M fia tto iie  ihad iaarlf#«3 

gn&usnes to flower opeftingi

t s p t r l e p t  m n t e m t  ©£ - l e a v e s

'fflm resiH  i s  reveal©® th a t w ith- Increased  le v e l  &£'

, nitrogen vp fe© 0.7$ g per js&ahi '©npplto® to the gsop* Mie
nitrogen © © n ie lli o f  le a s e s  w as a ls o  © © rr< l© l^ P ® to g lf,• 

s l g n i f  l e a f i t i f  « T t iw  th© higher aiioitoi ©£ U i r ^ e l i .  atesc-risse®

Isf tli©  plant tie® it s  JMltteae© to  growth an® glow ering; 

st©ll©v a si l e l ^ w  C 3.074) a lso  ofcservea that ilia |aep©a©|«g 

nitrogen rates ■-raised fetes le a f nitrogen .'©sis©eStrat!©Ss Id 
apple trees op lo th  ro o t stocks CM* 7 ©pa M.:4-$;«

Etasptsortis a p p lica tio n  a t  the rat© ©£ 0.7S  g per f la i ii -  

re s iii te® to  the ata&fcmnt Qsntenfc of n itrogen* I t  cap  h©
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inferred that the e ffect ofi phosphorus in increasing fete 
£•006 geosrtiJ ana development might have resulted to M #ier 

uptate ®£ nutrients by fete© plant £rca a tsida spectrum o£ too 
s o i l .  S h i s  s t u d y  uses t o  c o n f o r m i t y  w i t h  too r e s u l t s  o b t a i n e d  

by H&jjar and Kehalia ( 19?7 ) wteo £ots>3 that application o f  
p!»c;.:'rcs:’>Js had a favourable e ffect ©sa nitrogen content to too 
leaves.

The higher levels o£ potassium was £©and to dlecroaso 
too nitrogen content to toe leaves. Stailov and teKhova <3.9743 
also found a negative relationship befcwson leaf nitrogen content 
and pofeaosiisa content.

she HP Interaction  uas a lso  significant and a oaoMna* 
felon of WgP3 resu lted  to  the maximum content o£ nlferogenv
The teisfsor root growth at higher levels eS pteesjterus eosplocl 
with toe beneficial influence o f potassium ac a carrier 
nutrient might have resui tod to early leaf production, produce 
felon o f assimilates and finally  toe intake o f  nitrogen.

“The X  interaction was also Sound significant.
Maximum nitrogen content, uao obtained under a eombtoafeSoh 
o f ssS minimum under a ecsnbtoafeten o f h least

value of nlcrogan was also noticed u**3or a eoabinafeion o f

mailto:r@aiH.t03
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The effect of treatment combinations was also sign ifi
cant. Maximum nitrogen content was observed for the treat
ment HgP^ ana minimum for H jP ^ . This may be the reason 
for the batter vegetative growth of plants when the treat
ment W i  was given.

Phosphorus

Ercm the table it  is cloer that application of nitrogen 
at higher levels had resulted in a significant increase; in 
the phosphorus content. The direct effect o f nitrogen in 
enhancing the vegetative growth of plants might have resulted 
in a corresponding higher uptake of phosphorus. HIjjar and 
Rehalla (1977) also found a direct relationship between Jis 
doses of nitrogen, phosphorus and potassium and their foliar 
contents in roses. The sane results were obtained in this 
study also with higher levels of phosphorus. The significant 
effect of phosphorus to the uptake of phosphorus might be 
duo to the significant influence of this nutrient in the 
growth attributes of the crop.

The significant influence of potassium in Increasing 
the phosphorus content ohovs that potassium had negative 
influence on the uptake of phosphorus!
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The interactions ware found significant. The best 
cssabinattens fo r  maximum phosphorus content o f leaves uao 

sound to be E3P3< *3*1 * «  K4V

The treatments were also found to influence o ig n ifi-  
cantly th© phosphorus content of leaves. The treatment 

^3*2^1 si5o®e(3 maximum phosphorus content in the leaves.
Mehta (1984) reported that the in itia l phosphorus level
generally decreased in leaves o f Royal Delicious apple trees 
ana then gradually rose when NPK fe r t ilise rs  were applied in 
the s o i l .

Potassiwa

Stoom the ta b le  i t  i s  evident that n itrogen  had s ig n ifi
ca n tly  increased the uptake o f pocase is® in rose upfco a Xcvol 
o f  0 .7 5  g per plant. As i f  and Crelg  (1972) also found that 
higher levels of nitrogen had resulted in higher uptake o f 
potassium  in  anap beans.

Raheja (19S6) reported that potassium s ŝtake of 
plants is  normally independent o f the concentration o f available 
or total phosphorus in tho s o i l .  The significant e ffect o f 
phosphorus on rotassissn uptake observed in this study is 
contradictory to the above finding!
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The mnt&mt: of Increases signigSeafttlf-
witfe the higher %mel& flje l®&£ potass&tia- eoft*

. eebtratlob was. £otaaft to reSude •. at t!»a- lowest totasaIra eonbefc* 
tpattons~3s green bouse -rose© 'ttfohrijsQn ana- Boodley# 1952)»■

■ gî alsar-.et, al. (19841 also feMr̂  .tlsat". .potass 
ifiereaae  ̂ $m’bhe: 1-®®ves with 'I&ereas&ng level -of. po&asslua

; Tto® ivstmy, GQp&wspptotk p£. potass Hinr' is'- a %©3.|. fcmwi' • 

pSs€msse®©n;.«ofcIê . la ..crop plants -Under tii#ier levels of 
-potass tea;*, Further, .the higher. content ©£• petassipis in-'leases 
witt* .higher. sSoses ©£ ptasslw  might/hare .coatrlbatea • to '•' * ■ 
higher taptake :©£ the elesieot* ft*©©© factors. :t©g©tster- might' 
Iwe.;r@stti1te€; In. the M g te :content of this- mtrle&fc' Sb-.fcbe 
.feezes* ■ •

The various' ocriblnatlofis ©£ mtatrlents %iere also £©U6el 
©Igni'£ieaiifcl3?:. Influeaeing the p©feaeal« content of lesa/ea*;' 
the -c§®Msiatl©a ®«S % %  (Showed idaxlnupi potassIiM cpnteht 
asici sÂ  t£*@ lainfcim content*

The various treatment oombiita tiros were also piwccia 
to be affecting the potassium .content of leases'#
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& t? is M A a £

Ad inveata. gabion was undertaken te the Department
o f  SortAeultusG, College ©Z Agriculfcort,  Veiloyani, ‘k.tivupoma

during the per loti grow <3tese to Deoeabea 1985 to find oat ■cfce

e££eefc o f  nutrition ok too eo-aabl &&&ao®& ana cua take o£
3budded rose plant®. A 5 factoria l Gxportaent uas la id  oufe 

e U  three, rcpsHeationo, T h s  reeuito o f  the s u i C y  are 

sw.niarleGd belo-i.

1. Hu? varloiac tr-'atenones u«ee proved e ffe ctiv e  In Influenc
ing tho girth  o£  tho stasis at th© fcAuo oC budding cvcnthoo^s 

the SK ansi KK interactions wore found in&ign i f  leant. Hu*

host fereatoarfc nao found to fco s>0 Kg fo r  getting aJBtoua 

oten girth ;

2. She opcii.tra g irth  o f the csteek fo r  an easy S>uO take
woa £©ma to be 1.13 so t* ich  uas obtained ursacr tho trecitcjenfe

® W i *

3. T i r  e i lA  rant treaimciitc vari t! s ign ificantly  In tftoSr
o ffse t  on the days taken for  the fe l l  o£ ^ o tir le . Kltrogen
aiso plsotthorns at jnpdiuTt levels aisl potassiua at a hag’ ,er 

io i'e l fecre found Moot e ffe c t iv e  in retaining the petio le  Sex 

longer perlode.
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4 . h s ig n ifican t d ifference was observed between the 

various trec&nentc with reg&rd vo thaxr e f fe c t  on chc number 

o f  days token fo r  the in itia tion  o f  vegetative buds. ftn 

early bud ta’io saa observed when rsitxocpn and pfoacpboru3 i„ero 

given a t the rate o f  0.75 g per plant end potass San at _

rate o f  0.2b g per plant. The h^P^* *3K2 <ar''5 tercet joos
were a lso fours superior in the early in it ia t io n  o f  v_y „a«- 

tive buas. Tht best treatment ccuoirat.Sdn Scr or early bud 

take was found tc bt ^3^3^  •

5. The emergence o f  leaves 'uas found to be Influenced by

various trcatmentc s ig n if icantly l Evonthcugh a l l  fcljo lev e ls  

o f  nutrients oar 2 fours better than con trol, a su^oric-r e f fe c t  

was shown oy tne treatments Sg (0.75 g par plant)* £>3 (0.75 g 

per plant) and ( 1 g par plant) InJrvrciuclly. The inter

actions NgP2» anti NgKg were a lso found sta rr ier . Hi©
best treatment corahsnation uc& found to bo which vac

also found on par with the vs? atmont combination r y y s -i .

0 . Tii© treatments ciffcoreci s ig n ifica n tly  in thc*.r e f fe c t

on heignss o f  ouuded plants, A ll trcataaants were proved 

e ffe cc iv o  in increasing tfo* heights % hen comps.red to con trol.
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Sndivicisaally, nitrogen and phosphorus at the rate of: 0i'?5 g 
per plane should Easttowa During in itia l stages a

layer doso o f potass iusa usa suffieieot to ©stance height qZ 

plants. But fran 60th day onwards a higher dose o f 0.7b g 
per plant of: potassium «ae EeodeS to produce significant 
variations to  the heights o f plants. The ®gS>3# P^and 
toteraetioae waro ajs© found significantly eeBtrltoufelng so 
tno oifi-erenee in too heights ©£ piactG. 5Sb tffeawscafc ca.ibtot- 
tien for getting jpaximwi height o f the plant is? observes! 
to be

7. Tho ansnber of days taken for the initiation of first 
flousr bud '.jao found to bs to&usneecl by various treatments 
significantly, an early initiation of first flower bud >.as 
observed under the fcreatuents Kg (0.7b g per plant), ( I g  

per plant), W0 V  PCK4' n3S4 *** H3-3S3* Ko positive effect 
sjas found due to the application ©£ phosphorus altos.

8. Regarding flower opening, the nutrients were not sound 
to play a cpeafc role. 2n general a high dose ox nitrogen tos 
Sound to delay flox-er opening.

9. A significant difference was observed between various
treatments s<itt regard t© th eir  e f f e c t  on nutrient contort; to  
the le a f  samples. Generally, a M gn dose o f  nutriento awtlied 
to  the s o i l  was found to  increase too  nutrient content in  too  
lea ves .
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C h e a ic a i a n a ly s is  of soU  as$ le a f  b e fo re  th e  e&pertmesat

C b a te a t (p e r  c e n t)'

A v a ila b le  Bitm gen 0 .0 9 0

A v a ila b le  phosphorus Q40QS

A va ila b le  potassim a 04038

L eaf ssltro g e e 1474

Leaf phosphorus 0430

bea f p o ta sa im -'' 1444

A p & $ m m  ■• a

w eath er d a ta  d tsrin g  th e  p e rio d  o f  Ja n e  and J u ly ,  1985

Parameters J im e . Ju ly

R e la t iv e  H tsaidifcy (p e r  c e n t ) 83445 8 0* 38 '

E a in f a ll  iio ii) 7*94 9*97

A verage te m p e ra ta re (°C 5 2 4 .9 9  2*3*39



11

appendix 3

E ffect o f  Nek Interaction on grov/th and flowering

Treatments

Girth o f  Days takers Days tak-Days tak- Days
the stock  fo r  the 
at the time £611 o f  
o f  budding p  t io le  

(cm)

en fo r  en lo r  taken 
the in i -  the in i -  for  the 
tia tion  tia tion  flower 
o f  bufis o f  f i r s t  opening 

flower a fter 
bud in it io -

1 3 3 4 § 6

W o 1 43 16.30 23.13 75.27 12.50

W i 1 27 11.43 15.17 57.43 15.53

W a 1 30 10.10 14.07 51.63 13i00

W s 1 37 9.43 13.20 53.97 12.67

W a 1 37 7.40 12.33 46.67 11.00

W o I 27 13.10 21.00 56.73 15.00

V i Ki 1 33 7.33 19.70 59.93 11.03

K0P1K2 1 23 8.03 18.73 56.60 11.53

V l K3 1 23 3.33 17.13 52.33 10.10

*0 *1 *4
1 27 10.10 16.37 51.97 9 .B0

W o a 47 12.47 IS .10 56.93 11.00

T O i 30 10.07 14.47 63.43 13.03

SGP2K2 a S3 14.17 14.00 59.77 14.07

nOP2K3 i 37 9.00 13.83 54.93 12.47

V 2 K4 i 50 9.40 14.00 52.03 10.13

T O i 30 9.00 13.70 58.17 13 .CO

T O i 27 7.33 12,27 60.43 12.20
V 3K2 a S3 8.03 11.47 55.93 11.67

W o a 43 8.37 12.77 57.13 10.03

W * X S3 9V33 19.53 55.00 8.97
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T O
W i
T O
% P4K3
V A
W o

H1P0K2
W s
Kl POl44
*W < 0

K1P1K3
% ^V'4
W o

N1P2K2
* W S
W 4
, W o
N1P3K1

W b

W *

1.33 10.20 12.43 62.17 12.52
1.47 8.37 12.83 35.60 12.47
1.30 7.33 12.83 61.17 11.33
1.30 10.17 11.47 50.70 12.07
1.S0 10.27 12.13 49.83 1.30
1.27 13.47 16.07 61*93 16.00
1.10 10.17 15.67 55.60 15.03
1.50 9.70 16.83 55.20 15.70
1.10 9.13 18.00 52.13 14.00
1.10 10.33 15.43 51.50 12.03,
1.37 11.37 15.00 61.33 11.07
1.40 13.20 16.60 69.63 12.57
1.33 11.90 15.73 66.60 11.67
1.43 14.67 13.03 66.13 10.33
1.40 12.03 14.73 S8.40 14.83
1.30 10.33 13.93 62.90 13.07
1.37 15.07 16.67 67.83 12.03
1.47 14.20 16.10 63.03 14.00
1.77 12.10 14.20 80.43 13.37
1.30 12.27 14.00 59.63 12.67
1.53 9.30 13.67 62.53 12.83
1,40 12.33 13.77 54.03 12.23
1.20 10.07 12.57 50.97 n ;7 3
1.33 10.00 12.00 47.63 10.80
1.40 10.57 12.07 44.70 11.17

3 4 5 6

Coned*. .



W o 1 .60 &

W S 1.60 10

W s 1.70 12

W s 1.40 11

W S 1.37 10

W o 1 .40 14

W S 1.47 9

V o Ka 1 .20 9

W S 1.23 9

W S 1.13 10

W o 1 .40 12

W S 1.27 8

w 2 1.57 @
U_ P . K 1.33 82 1 3

1 .30 82 14
W S ■ 1.40 10

W l 1 .70 10

W S 2.07 10

W S 2.37 ©
W i 1.47 8

W q 1.20 7

W l 1.17 S
SLP_K„ 1.37 6

£* v» &
W s 1.20 10

V A 1.33 11

W2P4K0 1 .30 8

W i 1.40 10

W2P4K2 1.50 10

13 23 61 27 12 67
11 90 65 57 13 43
14 23 65 70 12 27
13 77 63 17 11 83
12 97 61 37 11 33
15 87 59 83 14 40
15 47 52 63 10 97
15 20 52 23 9 57
15 03 SO 10 9 73
15 03 46 93 9 20
14 33 62 47 14 03
11 50 71 33 10 03
11 60 65 40 13 40
11 50 50 20 12 17
13 00 56 30 13 67
14 13 58 27 13 20
11 73 61 70 12 37
1.1 00 58 SO 9 90
10 90 54 90 9 03
11 97 52 37 10 63
12 97 58 63 13 37

8 17 55 07 12 10
© 23 43 17 15 07

11 57 44 47 9 17
12 00 44 23 10 33
12 33 58 33 13 07
11 40 67 40 14 40
11 00 63 07 13 77

33
13
27
07
13
SO

23
30
27
40
33
97
87
5
40
03
30
10
07
83
97
90
80
10

10
63
10
23
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K2P4K3
W e
W o

3 O i
W i
w s
w *

3 X 0

W ;2
I3_P .£, 3 x 3

d X 4
W o
•̂a*5O'*'’"? w <£} X

**3*2*2
w 3
W *
K3P3K0
®3P3 ^
W a
W s
W *
W o
V A
W *
W 3
V A

2 3 4 5 &

1.50 11*20 12.83 m.w 12.40
X.30 11.27 12.00 64.50 15.00
1 .30 - 8.47 12,83 50.47 12,00
1*43 5 .90 7 .8? 53.4? 11.47
1 .10 10.07 11.10 51.5? 9 .7 ?
1.40 10.10 12.00 43.4? b.97
1.60 13.53 13.7? 45.1? 9 .10
X ,  a0 S .33 12.03 61.30 11*48
1.50 9 .10 i t .  87 69.66 11.53
l.oO 8.97 10.2© 85.30 17.47
A.bO 10.07 IX.Gu 65.07 13.27
1.20 10.07 12.00 55,27 12.40
1. 47 10.10 11.83 §4 .1? 12.00
1.47 8.03 7*50 61.83 11.70
1.33 10.03 11.17 50.60 11.30
1.57 10,20 10.8? 53.33 9.83
1.2  7 10.23 11.00 54,6? 11.8©
A- * 10. 83 11.17 83,4? 12.53
1.13 5.2Q 8*82 55 .03 13.03
1 .20 10.03 11.40 49 .?? 13.97
1.83 12.1© X3.50 42.7? 13.92
1.23 9 ,0? 11. S? 45 .40 14.37
1.47 9.30 10.60 62.40 11.60
1.47 9 .27 10,80 55.43 18.33
1.33 13.03 14.53 49.77 17,60
A.40 13. 00 IS . 23 42.87 16.83
1 ,40 0.83 13.03 44.50 16,47

Ossiau?.**
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W o
W h
w 2
W s
JS t> K 4*0 4

V A
V i * a
V A
W -4
W o
J3 t* K.

4 a i
w S> &
" 4*2 2
»  P K4 2 3
K4P2K4 
R P. K4 3 0 
B, P-K, 4 3 1 
B P„K4 3 2
V V S
W *
W o
V < 4 K1
K4P4K2
**4*4*3

C.J>.<S5S)
s . i ^

2 3 4 5 6
1.37 7.13 12.0? 57.53 13.00
1.30 10.73 12.53 59.23 12.07
1.27 10.33 12.53 52.43 11.53
1.S7 9.17 11.97 49.60 10.30
1.57 9.90 11.93 46.53 13.10
1.23 8.33 8.87 59.43 12.43
1.4C 7.07 S. 23 67.70 13.13
a. *0 9.03 i.0.30 60. a7 12.43
1.50 9.27 10.03 50.37 13.2?
1.20 9.92 11.07 58. SO 14.53
1.30 0.67 10.1C 60. xO 11.77
1.43 9.33 10.37 66.40 13.57
1.10 9.30 11.CO 64187 12.93
>!• 9.97 11.37 58.33 14.27
*.13 10.20 11,97 52.97 14.53
-.20 6.67 ©.CO 61.10 10.50
*.20 S. 93 8.83 62.50 14.63
x .23 7.97 10.60 66,90 14.50
1.23 B.17 14.33 58.60 13.97
1.37 9.13 13.67 59.00 16.53
1.53 7.1? 8.00 55.80 10.23
1.10 10.13 14.3 3 66.40 ' 14.20
1.17 11.CO 15.23 64.23 15.63
1.50 12.03 16.23 59.73 la .  23
1.50 12. CO 16. 17 58. SO 14.30

C.22 1.04 0.78 3.63 1.35
0.08 0.38 0.28 1.31 0.49

1



v i i

Efgecfc o f  ®PK interaction on the dayo taken fo r  the emergence 
o f  leaves a fter bud in itia tion

Position o f  leaves

APPENDIX 4

Treat
ments First Third

1 2 3

W o 20.90 24.00
W t 18.97 21.00

W 2 18.07 21.23
W a 19.03 21.97

T O 17.53 20.37

W o 13.83 20.20

V A 21.87 24.70

T O 21.20 25.23

w s 19.83 24.50

V A 18.60 20.87

N0P2K0 17.90 19.67
% pz h 18.10 20.23

V A 17.70 19.67
T O 16.83 18.90

hOP2K4 16.53 19.13

W o 17.97 20.13

T O 19.07 21.77

^0P3^2 18.20 19.83
W s 17.13 20.10

T O
* W o

16.97
17.13

19.57
19.83

V A 17.60 19.10

¥ A 17.80 19.03

Fifth  Seventh Ninefch

4 S 6

27.70 34.07 41.27
24.23 28.20 34.57
24.73 27.93 35.13
26.00 30.63 35.60
24.80 29.80 36.27
23.53 27.73 311S3
28.93 33.50 33.07
29.30 32.67 37.37
28.83 33.20 38.23
25.17 31.80 36.63
23.20 26.93 32.17
23.57 28.10 32.83
22.13 26.70 33.73
22.40 27.10 32.90
23.23 28.20 33.03
22.47 27.13 32.43
25.63 29.67 35.73
23.77 27.23 33.60
24.20 28.10 33.17
23.90 29.27 34.63
22.20 26.57 32,90
23.73 28.87 34.93
23.90 28.87 34.63

C o n t d . .



V i i l

W s
¥ A
¥ *
W i
W 2
W 3
W 4
W 0

W 2
B1P1K3
V l K4
W o

W a
W 3
KXP2K4
% P3K0
W l
K1P3K2
K1P3K3
K1P3K4
W o
V A
*1*4*2
*1*4*3
M1P4K4

16
16
21

21
19
19 
18
20 
20 
19 
19 
18 
19 
19 
18 
17
17 
19
18 
16

15
14 
18 
18 
17
16

15

90
37
47
00
50
10

37
47
SO
73
S3
83
93
03
13
63
20
80
87
87
17
13
23
83
80
37
23

18.53
18.00
22.90
24.73
24.13 
23.33 
23.10
23.43 
24.57
23.13 
15.40
20.77
22.90
23.37
22.13
20.37
20.17
23.13 
20.87
18.77
17.17 
16.03
21.43
21.73 
20.07 
19.20 
17.97

20
19
25 
29 
28 
27
26 
27 
29
27
25
23
28 
28
26
24 
23 
27
23 
21 
19 
19 
26
25
24 
22 
21

93
32 
00 
23 
80
33 
9? 
87 
43 
80 
33 
93 
1
67
10
33
60
83
83
13
80
13
17
60
37
97
17

24 
23 
31 
34
34 
33
30 
33
35 
33
31
29
33
34
32
30 
28 
32 
28 
26 
23 
22 
30 
32 
30 
27
25

77
80
43
90
73
20
80
80
90
80
43
83
40
10
17
43
80
80
S3
43
73
83
33
73
80
10
63

29.90 
28.10 
37.63 
40.23
38.93
38.37 
36.20
39.13
42.8.3 
39,1" 
36.80
33.67
38.90 
40.77
38.93
36.13
33.93
39.03 
35.43 
33.27
30.37 
29,10
36.67 
40.40 
37.33 
35*57 
32.17

Canfcd.. , .



1 2 3

W o 20 63 23.23

*2*0*1 20 23 23.77

*2*0*2 19 27 22.37

N2P0K2 19 03 21.33

*2*0*4 18 17 20.43

W o 19 47 22.07

W l 19 53 21.50

W a 19 20 20.80

V l * 3 1? 92 19.77
*2Pi K4 17 17 19.27

W o 19 13 21.97
% % % 18 77 20.67

w 17 93 19.53

W s
16 >’ 3 18.23

H2*2K4 15 93 17.33

W g 18 33 20.43

*2*3*1 14 13 16.10

*2*3*2 IS 33 17.43
k2p3k3 16 <97 18.97

W i IS. 23 19.83

*2*4*0 17 93 19.43

W l 17 ?Q i 9 .13

*2*4*2 17 03 18.6?

W s 17 83 19.30

V A 17 13 18.47

S3P0K0 19 S3 21.20

W l 13 97 22.17

W 2 17 87 19.83

4 S 6

26 67 29 67 34 27
28 77 33 33 42 83
2a 13 34 13 40 67
26 27 32 33 38 87
24 90 30 13 35 13
26 03 30 43 36 97
25 37 31 6? 38 90
24 @3 29 3? 37 03
23 43 27 23 34 90
22 10 25 73 33 07
26 30 31 73 37 43
25 40 32 73 39 13
24 13 30 13 37 87
21 9? 27 63 35 17
21 17 25 87 31 43
24 90 29 17 35 83
19 80 23 77 27 57
20 10 24 00 29 00
22 10 2? 63 30 17
23 so 26 97 34 17
22 83 26 37 31 83
24 73 30 17 37 10
23 20 20 93 3S 73
23 13 27 53 33 23
21 90 25 27 30 83
24 77 28 40 34 17
2? 73 36 03 42 20
25 40 30 13 38 23

Contd



X

K3P0K3
K3SbK4
N3P1K0
H3Pi Ki

W S
W *
W o
*3*2*1

W - 2
V A
¥ f t
K3P3K0
*3*3*1
R3P3K2
n3p3k2

N3P3K4
W3V4K0
W l
N3P4K2
*3*4*3

W *
W o
W i
w 2
K4P0Ks
N4 P# 4

2 3 4 5 6

16 13 18 07 23 37 27 47 33.93
15 87 17 80 22 03 27 13 32.77
IS 10 19 90 23 43 28 83 34.57
17 93 22 13 27 20 33 10 40.17
16 47 21 43 26 30 32 30 38.90
15 J.3 19 20 24 07 30 37 37.13
14 47 18 13 22 73 20 77 35.10
17 50 2 13 23 50 27 97 34.07
14 17 16 10 18 83 22 47 31.47
13 97 13 00 20 77 24 S3 30.17
13 87 16 23 19 90 23 23 28.77
15 20 18 10 22 27 27 @3 33.77
17 43 19 10 22 77 27 20 32.63
11 93 13 68 16 10 20 23 25.27
13 73 IS 80 19 17 25 10 30.67
15 07 17 30 21 73 28 80 35.03
16 SO 19 13 23 77 29 23 37.03
16 40 13 27 21 17 25 ©0 30.17
14 07 IS ©D 20 10 25 10 31.83
15 73 18 23 22 90 28 60 33.33
15 57 18 47 23 60 27 37 31.23
14 87 17 83 23 17 26 87 30.17
17 87 19 23 22 73 25 70 29.13
17 77 19 90 25 73 32 S3 39.90
16 53 18 20 23 0/ 29 10 36.43
15 13 17 10 21 87 26 73 33.18
14 43 16 30 20 43 24 a? 31.93

Oanfcfl..



1 2 3 4 5 6

* W o
W i  »As>, K2
w ! !
K4P1K4
W o
W l
W a
h4p2k3

«.iP2K4
H4P3U0
V s * !
W 2
N4P3^3
W *
W o
V A
W *
W 3
V A
C .D .(S f)
S *EV>IQ

17.17 19 23 23 87 29 07 35 60
17.53 16 23 3.9 33 24 17 29 63
17.13 20 27 24 23 30 17 37 47
16.77 19 50 23 97 29 h i 36 77
17.73 21 03 23 67 32 67 39 90
16.23 17 87 22 13 27 40 34 07
16.83 18 57 21 23 25 40 29 83
15.37 17 37 20 83 25 20 28 60
17.83 20 13 24 90 28 73 34 C3
18.53 21 63 25 63 30 67 46 70
15.13 17 17 20 83 26 13 77
11.17 12 90 3 6 17 20 30 24 20
14.07 17 33 20 60 as 50 30 77
16.90 18 77 21 70 26 97 32 77
17.87 20 20 24 03 29 23 35 73
14.80 16 17 19 10 23 73 28 90
17.80 19 53 22 83 26 37 3C 87
18.33 20 30 24 00 28 10 33 83
19.17 21 83 25 S7 31 57 37 70
18.97 20 73 24 90 29 90 37 00

0.8G 2 32 1 37 1 62 1,,86
0.29 0 84 0 49 0 59 0 ►67



K i i

APSEBDJX S

E ffe c t  o f  KEK in te ra c tio n  on h e ig h t o f  the p lant a t  p e rio d ic
Intervals

Treat- Days a fte r  budding
£3GSStS 30 45 60 75 90

1 2 3 4 S S

W o 1.20 6.S3 20.63 28.33 31.37

W i 1.30 5.30 18.90 25.33 28.30

W a 1.7? 5.93 23.03 27.70 29.07
W a 1.S3 7.13 24.57 32.30 35.57

T O 2.43 8.63 26.20 35.13 39.27

W o 2.13 6.43 19,23 24.80 26.63

W i 1.90 6.97 20.80 27.80 30.70

V l K2 1.87 7.43 22.93 32.00 36.13

W s 1.80 7.47 25.53 33.57 37.50

V A 1.70 6.93 26.63 35.63 40167

H0P2K0 3.43 7.87 20.13 26.70 28.50

W i 3.07 8.57 22.40 28.23 31.30

T O 3.40 8.87 23.13 30.07 32.27

W s 2.93 8.47 24.70 31.17 33.73

T O « 2.23 8.27 24.00 3 4.47 39.40

K0P3K0 3.93 8.20 22.33 31.23 33.27

% »& 2.43 8.83 26.70 36.40 41.53

W 2 2.53 ©.S3 27.13 39.37 45.53

w % 4.03 9.87 26.60 42.60 44.53

V A 3.77 9.80 28.-00 43.27 44.‘77

C f c o a t . . . .



K i l l

W o
W i
V A
V A
¥ A
W o
W i
V *
h pc h

W 4
W o

W 2
W 3
W 4
W ©
* W
Sl P2Kg
¥ A
V A
s W o
W i
W 2
W s
W t
W o
W l
W 2

S.70 9.40 24.17 34137 37.63
4.53 10.00 26.83 38.93 46.50
4.77 11.37 27.17 41.2? 50.-17
2.63 10.40 26.30 41.73 52.37
2.37 13.07 29.13 43127 53187
2.70 7;-40 19.40 29.27 23,43
3.20 8.00 20.10 28.87 31.80
3.13 8.90 22.67 32.2? 33.20
2.93 7.6? 22.50 31.50 34.17
3.1? 8.S3 23.53 34.03 39.30
3.30 0.47 20.87 20.57 31390
1.30 7.27 10.83 41.87 50.53
a;o3 7.47 21 .GO 43.20 56.43
1.83 7.2? 20.90 46.30 57.47
1.57 7.77 16.77 39,7? 47.-73
3.53 10.27 23,63 31.53 34,50
1.33 10.47 24.00 43.73 55.70
1.70 9.57 24.03 43.83 56.13
1.93 S.33 23.51 £3.43 34.50
2.77 9.53 22.83 4i.OO SO.60
4.87 10.77 20.17 36. SO 39.67
3.43 10.80 26.20 36.80 40180
4.07 12.03 35.47 37,53 42.37
3.13 10.47 25.23 36.37 41.30
3.67 10.60 21.33 3 <4. 23 39.0?
S.17 11.40 27.13 34.6? 39.37
4.80 11.40 27.13 46.07 ss;oo
4.30 10.13 26.80 43.70 54.10

CoRtel. . . .

a3 4 62



»S ,V

W a
W
W o
W l
W 2
W a

W o
W l
W a
W a

H2P2K0
W l
U2P2K2

V A
V A
HgP3K0
* W i
V A
W a
V A
W o
W i
®2P4K2
W s
* W f t

2 3 4 5 6

3.83 9,53 25.03 44.57 55.40
3.00 9 .33 24.80 45.33 S4.0G
3.70 ?;-40 20.63 30.47 34.30
2.23 7.17 20.43 30.07 34.47
3.60 7.83 21.77 31.50 34.30
4.©7 8 .33 25.43 34750 38.03
4J77 7.43 23.90 37.17 42; 68
2,00 8.S0 21.20 30.27 34.33
2,80 7.67 19.63 34.77 41.67
3.20 8 .10 21.60 36.03 44.30
3,97 8.17 21,57 33.07 40. CO
3.43 9.23 20.93 33.33 39.0?
2.37 8.13 23.07 33.27 37.50
3.40 10.63 23.53 38.20 43.90
3.0? 11.03 25.67 40.3? 47.37
2.90 11.10 24.20 41.40 48.53
2.27 9.43 22.10 39.80 45.67
3.8? 40. SO 25.43 36.57 43.47
8.97 16.37 34.40 47.27 50.90
8.40 14.17 32.33 49.53 61.3?
5*17 12.40 32.07 48i 63 58.43
4.90 12.23 31.87 43.73 33.63
4.77 7.43 23.90 37.20 42.63
i.93 8.67 24.73 42.27 91.30
4.40 10.67 26.03 44.37 S4.83
3.77 9 .87 27.13 43. S3 52,30
4.37 9.63 26.-07 45.10 95.17

©sutsoi* • o



1 2 3 4 5 6

N3P0K0 4*30 8 .70 22,80 34.77 40.20

v a 4.20 9 ,60 22.47 33.47 37.50

N3P0K2 4.03 8.77 23.00 36.40 41.03
t» J» K3 0 3 3.75? 8.53 24.23 38.63 44.90

W * 3.60 8.83 20.90 34.33 39.23
W3P1KQ 1.67 8*20 24.60 31.20 34.27

W l 6.30 12.33 25.87 43.40 60.77
H3P1K2 S .90 10.03 24.23 47.80 57. GO
t33Pl K3 S .40 10.37 26.73 48.23 59.27

K3P1K4 4.10 9.83 24.77 49.27 60.37
W q 2.83 9.43 26.07 33.87 35.87

V A 5.13 12.40 27.70 46.93 58.50

W 2 3.33 10.37 28.20 49.23 61.60

W s 4.73 12.43 29.10 50.00 62.27

V A 3.00 9.67 27.37 46.70 58.47

K3P3K0 4.60 12.17 27.20 36.37 40.03

N3P3K1 7.60 16.00 33.03 49.37 59.47

W 2 5.47 12.07 S0.20 44.70 54.80

^3P3^3 4.27 11.40 29.17 43.41 53.93

K3P3K4 2.80 9*83 26.53 45.77 55.87
W o 4.80 12.10 29.97 37.13 43.6

W l 7.27 14.80 2S.03 40. 43 50.40

K3P4K2 S .03 11.43 31167 42.13 50.33
4.00 10.10 27.97 39.57 44*67

» 3**4K4 3.53 9 .2 0 30.33 37.63 40. S7

N4P0^Q S.83 10*83 20.43 37.33 44,80

^4PC^1 1.90 7.90 23.23 33.90 37.73

* P oK2 2.03 9.37 24,60 35.50 29.G7

H4PQK3 2.33 9.17 29.50 39.63 44.13

w J 3.57 9 .13 27.50 35.60 38.47

H4P1KG 3.57 9 .80 26.57 35.10 37.23

N4PA 4.90 12.63 27.60 40.53 44.70
Oonae



SRTi

1 2 3 4 5 6

W 2 2.87 10.17 26.30 42.23 49.33

V A 5*80 12.03 24.37 43.33 53.43

V A 3.10 9.63 25.17 44.37 32.80

V A 3.33 10.37 29.73 30.47 42.93
4 .93 12.13 26.43 46.47 56 .3?

H4P2K2 2.50 7.83 27.10 46.47 56.37
2.07 V93 25.53 44 .90 53.67

S 1.77 8 .20 25.73 40. S7 45.60

H4&> 0 4.2? 13.33 38.13 42.93 46.70

“ 4*3*1 8 .1 0 14.77 29.77 49.17 60.80

* 4 % 8 .1 0 13.53 27.07 46.20 5b. S3

V 3*3 4.90 11.30 28.67 43.13 5.3.5?

H4? 3K4 2.30 10.07 24.60 44.10 5S.6G

W o 4.53 13.23 36.40 45.37 50.63

w s 4.33 10.90 26.67 4S.47 55 .6?
3 .40 11.57 25.67 43 .'17 53.43

S3 p K 4 4 3 3.23 11.10 23.40 46.00 50.27

®4P4K4 2.27 10.17 23.30 43.90 53.67

c .» .(5 % > 2.57 1.12 1.95 6.27 1.96
S .E ._ 0.93 0.40 0 .70 2.26 0*71

m
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appendix e

S£2ect o f MEK interact ten on SPR content q£ leaves

Treatments
1 2

M0F0K0 0.77

w 0.84
1.0&

“A S 1.00
V o S 0.56

1.23

¥ A 1.56
M0PxKa 1.51
W s 1.29

w 0.97

N0P2K0 1.30

% 8i 1.46

K0F2K2 1.23
1.08

V A 0.64

W o 0.9o

W i 2.41

V A 1.58

“A S 1.41

“oSS 1.02

W o 0.85

V A 2.39

W 2 1.19

JL
0.2ft
0.30
0,28
0.24
0.21
0.47
0.38
0.33
0.25
0.31
0.49
0.37
0.47
0.29
0.34
0.48
0.53
0*45
0 .3?
0.22
0.50
0.56
0.47

K

T~_
0*78
0.61
1.25
1.67
2.15 
1 .21  

1.78
1.92 
a .81 
a .88 
A .IS 
1.42 
1.3© 
1.82
1.92 
0.98 
1.07 
1.12
2.16 
2.22 
0.75 
0 .62 
0.78



1 2 3 4

W a 1 .1 2 0 .42 1 .24

W * 1 .07 0.34 2.08

hxpuKo 0.69 0 .38 1.14
” i * ( h 0.98 0.32 1 .14

W 2 0.63 0 . 23 1 .40

W i 0 .78 0 . 27 1 .84

V t f t 0 .4 2 0.23 3.84

^i V ' o 0*86 0 .3 3 2.07

®i pi * l 1 .50 0.42 0 .98

W 2 1.23 0 .30 1 .13

W 3 1 .12 0 .33 1 .24
33 frK ,

1 A 4 0 .9 4 C.35 1.64

W o 0 .9S 0 .30 1.93

V V \ 1.82 0 .40 1 .1 3

W 2 2.79 0 .47 1 .29

W 3 1 .9 6 0 .4 3 1 .44

W * , 1 .05 0 .4 0 1.G8

W o 1.23 0 .4 0 1 .8  J

V A 1.85 0 .41 1.20

Hl*3*2 1 .05 0 .52 1 .4 6

W a 1 .2 3 0 .44 1.98

W * 1 .07 0.3© 2.71

W b 1 .32 0 .42 1 .4 0

W i 1.48 0 .S 6 0 .5 7

V A 1.36 0.45 1 .46

*1*4*3 1.12 0 .3 6 1 .5 0

W l 0.97 0 .3 6 2 .57

C on u ci....



six

®2?QK0

K3P0K1
W a
W a

B2P1K0
W i
N2P1K2
V l %
V l K4
W d
V 2 ^
V A
W
W 4
W o
W i
W 2
V A
V A
W ©
V A
N2P4K2
V A
V A
W o
» 3 %

.79 0.44 0.38

.09 0.42 0.96

.02 0.36 1,04

.49 0.35 1.67

.20 0.31 2.48
•S7 0.32 1,30
.18 0*43 1.13
.78 0.45 0.89
.67 0.43 1.25
.95 0.40 1.32
.59 ’ 0.35 1.35
.64 0.52 0190
.84 0.49 1.25

.32 0.47 1133

.14 0.43 1.35

.61 0.40 1.-15

.36 0262 2.52
• 26 0.59 2.61
.75 0.50 2,91
.34 0.47 2JT03
T49 0.41 0488
.04 0.50 1.12
;96 0.44 1.24
.45 0,34 1.31
.06 ©435 1145
208 0.52 0.46
.17 0263 0791

1 2 3 4

1
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1 2 3 4

2.13 0 .47 1.13

V t / S 1 .68 0 .38 1.64

W 4 1.28 0 .34 2.59

W o 1.87 0 .4 4 1.18
S3. £>, *L * 1 1 2.43 0.49 i ;2 8

j 1 <i 1.74 0 . 46 1136
H-P.K.4 - 1 3 1.31 0.41 1.71

S3P1K4 0.84 0 .30 1.74
il392KQ 1.7© 0.47 0.8S

^2P^ 1 4,43 0*64 1*56

V A 3.41 0 .5 2 1.50

W o 1.46 0.44 1.75

1>J3P2K4 1.12 0.38 1.36
J*3P„K_3 * 0 2.69 U.39 0.76
SL^Kj 4.66 0 .66 1.57

*3*3*2 3 .42 0 .4 ? 1 .80

W a 1.93 0 .47 2.41

W 4 1.60 0.43 2.76
» . P.K,.* 4 0 1J32 0.36 0.64

*3*4^1 2.53 0 .46 1 .70

W ' 2 2 .46 0 .43 1.89

V A 1*40 0.38 2.69

W 4 0.78 G.33 2.94

^4P0^0 2.24 0.47 0 .44

^sPcFi 2.33 0.41 0 .98
^ r rK4 0 ^ 1.91 C.-37 1.34



JCK&

W s
W »
V l K0
K 4 P 1 K 1

W a
K 4 P 1 K 3  
U,P,K. 4 1 4
Va*b
W l
N 4 P 2 K 2

W o
K4P3K1
W 4 P 3 K 2

K 4 P 3 K 3

W 4
1m4 *£<.<£}

W l

S P K4 4 3
N.P, K,4 4 4

Cu;.<5?6)

2 3 4

1?32 0.4D 1.00
0.7© <3.38 2.02
3.13 0.70 0.04
3.'84 0.5S 0,89
2.84 0.49 1.15
1.90 0.45 1.29
1.34 0.41 l.* 2
3.03 0.52 0.76
2.95 0.56 1.07
1.97 0. 40 1.28
1.34 0.47 1.43
1.23 0,36 1.45
3107 0.b8 0.60
3.08 0.57 1.07
2.90 0.49 1.42
2.14 0.46 1.42
1.08 0.35 1,51
3.17 0.62 0,59
1.78 0.45 1.12
1.46 0.43 1.37
1.47 0.40 1.46
0.57 0.34 1.52

m

0.04
1.590

03
Oil

0.05
0.021

1



a b s t r a c t

An experiment was conducted to  study the e f f e c t  

o f  n u trition  on the establishm ent and bud take o f  buflded
3

rose p ion to . The experiment was la id  ou t in  S fa c to r ia l 

design with three re p lica t io n s .

Tho e f f e c t  o f  three major nutrients (n itrogen ,

ptaoi torus ana potasoiwa) on the bud take and further 

vegetative  growth and flow ering has teen proved by the 

resu lto  o f  the present study. A ll treatments caused an 

increase in  the g ir th  o f  the ro o t stock  a t the time o f  budd

in g . Application  o f  nutrients grea tly  prolonged the reten

tion  o f  p e t io le . A treatment combination o f  0.75 g B 3 

0.75 g PgOg 3 0.25 g Kg0 (H^PgKj) was found to  be e f fe c t iv e  

in  promoting early  bud take. The emergence o f leaves was 

found to be in fluenced by various treatments s ig n ific a n t ly . 

a treatment combination o f  1 .0  g N i 0.75 g P2°B 8 0,25 9 
k2o  a y ? sK ,) was proved e f fe c t iv e  in  the early  emergence o f  

leaves . The treatment with was also  on par with

BjPgK,. The maximum height o f  the plants were observed under 

a treatment with 1 .0  g N s 0.75 g PgĈ - 3 0.25 g K^O.



During in it ia l  stages a lower dose o f  potassium was found 

su fficien t co enhance the height o f plants. But afterwards 

a higher dose t.-as needed to increase the height sign ificantly ;

sta flower hud in itia tion  was observed to be affected 
by various treatments. Kitrogen and potassitnt. alone and in 
combination were found e ffective  in the early induction o f  
f i r s t  flower bud. But phosphorus was found e ffe ctiv e  orsiy 
when combined with nitrogen and potassium. The best combine- 
tion  was found to bs 0.75 g K s 0.75 g P̂ Og s 0.75 g  R̂ O 
(BgPgKg). The various nutrients were not found to play a 
major role  in flower opening. Hbwsver. a highsr dose o f  
nitrogen delayed flower opening.

“She study also proved the e ffe c t  o f  various treat
ments on the nutrient content o f  leaves;


