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T. INTRODUCTION

The flower most admiréd, most loved, and most widely
cultivated throughout the world today is surely the rose.
Ho flower iz more steeped 1n'histsry than the rase in all
its many lovely farmsslénd ns flower ig held in greczter
ssteem. Today, the rose relgns supreme as the "Gueen of
Plovwera®, the title bestowed on it by the Creek poetess

Sappho, and none has since questioned 1tz right to the title,

Every yéar millians of oges are'grswn in open and
under glass to provide cut blooms o decavate'ﬁur homes and
t3 bring happiness on special sceasions. The rase 1s not o
plant native t9 thoze countries lying on or south of the
equator and has become 4nown in the southern hemisphere only
when introduced by man. The rose prefers cool conditions,
and for this reason is to be seen in its fulllglory growing
in the British Isles, where the flowering season ia Compara~
tively long. Fron the modern varieties at least some bilooms
may be exvected Ffrom the first days of June until almost the
year end, whilst some of the specles come into biaem in Hav,
No other plant enjoya so long a filovwering season, nor glves

20 great a number of flowers during the perisd 1t is in bloom,

India has recently token up large scale production



of cutblooms for export purpoises. Indian roses have elicited
good demand in European countries; especlally in winter wmonths
for eut flowers. In ierala roses are 7ow being cultivated
only in home gardens. Fileld cultivation of roses will be.
difficult in Xerala due to unpredictable environmental con-
ditions. Wherever the-climafic cénﬂitions permlt the culti-
vation of roses, it becomes an essential part of the garden,
Especially the pot grown roses ave more fascinating in places
whare the garden space is much limited, As rose is a peve=
nnial plant and exhausts more nutrients under pot econditions,
application of a bslaenced fertilizer at regular intervals
becomes essential t0 get better vegetative growth and conti-

nuous supply of more number of quality £lowers.

For all itS'papﬁlarity, howéver, the rose remalns a
subject on which most people know very little. The ferti-
lizer practices followed hitherts for rosea are arbitrary
schedules based on individual's experience. Jptimum use of
- manures and fertilizers to rose plants will increase the
vield and will help to reduce the expenditure. Regular and
systematic feeding is necessary to get uniform flovwering
throughout the year and to obtain the desired petal calaur,
blsom shape, keeping quality, and stalk length. It 1s also

necessary to make it strong ensugh for facing adverse weather



condition and attack of pest and disease.

The present investigation was undertaken with the
object of studying the effect of N, P and XK at different
levels and at different splits on the growth and flower

yield of rose, cv. Happiness,
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IT. REVIEW OF LITERATURE

Rose is one of the important cut flower crop in the
country. Only very little work has been done on this crop
with regard to its nutfiént requirements, especially split
application of fertilizers on pot grown roses. The available
literature on nutrition of rose and related crops are reviewed

here. The review has been grouped into three classes,

1. Effect of N, P and K on growth
2. Effect of N, P and K on flowering

3, Effect of split application of N, P and K on growth and
flovwering

Effect of N, P and K on srowth

Nitrogen is mainly concerned with the vegetative growth\
9f the plants, with the formation of leaf and-stem that are
the necessary preliminaries to complete development. Smith
(1941) reported that the hardy and vigorous growth of hybrid
tea rose is due to the use of ferfilizers 15w'im nitrogen and
high'invphcsphcrus and potassium.‘ Fhosphorus plays an impors
tant role as a structural component of the cell constituents
and metabalicallyfactive compounds. Narayanaswamy and Biawas
(1957) found that a§plicatibn of soluble phosphatic fertilizers

vag found beneficial to the luiuriant growth of the rose
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plénts, but the growth was at the expense of flowers.

Agecording to Kamp and Pokorny (1958) increase in
~nitrogen level had no effect on the production of long, medium
and short stremmed flovers .A The longest average stem length
was obfained at 80 ppmn nitrate. DBordeianu gt al. (1966)

found that in apple, pears, plums and apricot, appllcation

of nitrogen prolonged the growing perlod of young shoots and
promoted increase in girth, lengthening of shoots and increase
'in canopy. Pal (1966) recommended application of N, P and X

for better growth of rose plants.

Hulle (1966) reported thet increase im nltrogen appli-
cation upts 300 kg per ha incrgésed coller dizmeter in rose.
The early growth of both ungraffeﬁ Robusta §4and MQ Intosh/
Robusta 5 was depressed when potassium was applied with nitro-
gen, but the growth of Quinte/Mi1.106 was unaffected by ferti- .
lizer itreatments (Cline, 1966). '

Waters (1968) showed the linear rise in the total weight
and number of stems with the increased rates of aitrogen fer-
tilization from 16 to 48 lbs per acre for a 3 week period.
Increasing the rate of potassium fertilizers from 16 to 32 lbs
per acre for three weekélhad no effect 2n growth but increased

the K content of leaves.,



)

Muniswamy (1969) reported that the rose plant that
suffer from K deficlency develops brown colour around the
margin of the leaf and shoot system have poosr develapment.
Overdosage of XK causes hard and stocky growih. Sinha and.
Motial (1969) obtained highest shoot length in the rose
variety *Belcanto! by the N:P:X (0:6:3) applied as foliszr
spray. Increase in the levels »f NPK eaused substantial

decrease in shoot length.

Increase in plant height due ts‘higher dose of nitrogen
ﬁas reported in rose varieties Christian Dior and Happiness
(Young et al., 1973). .Ssukup and Sﬁankava-ﬂpoienska {(1974)
reported that one year old seedlings of Hosa canina
pollumeriana cv. Favur Cerveny Sipek, grew hest with N
2.36 P205 : 2.47 KzO : 1.43 Ca0 + 0.18 MgD applied at 5 g
per 1 substrafe. In field trials very good results were
obtained with 108 kg N + 180 kg P205 + 190 kg KEO'ha”1.
Increase in potassium shpply wag aésociatedeiﬁh better growth
of shoots fﬁanjan and Muthuswamy, 1974). The sten length of

rose bushescv. Rouge Milland wag found to increase by spray=-

ing with 1 per cent urea (Hassan gt al., 1376).

Lekhova (1976) reported best growth of shoot, foliage

and trunk diameter ih apple cv. Golden Delicious by 112 g N

per ma. A further increase in the fertilizer rate gave poaor



results and application at 48 g per m2 did not improve growth

compared with control.

The stem diaﬁeter and stem length of rose bushes
varieiy 'ZJuperstar’ were found to increase sigrilficantly
with high dose of nitrogen (50 g) in combination with elther
1evel (25 g or 50 g) of phosphorus and potassium as compared
with low dose (25 g) of nitrogen (Nijjar end Rehalia, 1977).
Goode et élv (1978) reported that higher rates of nitrogen
increaged growth in Cox's Orange Pippin apple trees. A low
dose of nitrogen showed a reduction in the total growth and
root weight compared with a mediun level as reported by

Johansson (1978).

Saini et al. (1978) cbserved an increase in stem
lenigth of rose cv. 'Super Star' under high doses of nltrogen.

But high‘dases of P and K reduced the flower stem length.

Villiams and Thompsgn {1979} reported that nitrogen
and phosphorus fertilization at planting increased plant
height in the first growing seassn of Golden Delicious apple
trees on M.26 rootstocks. Phosphorus fertilizer resulted
in an increase in trunk dlameter. Increase in trunk diaﬁeter
of peach tree varlety Gdlden Jubilee due to the application

of nitrogen, phosphorus and potassium in various combinations



has been reported by Degtyar (1979). Tree trunk girth
increment was greatest in trees receiving the highest nitrogen,

phosphorus and pstasgssium rates. .

Akbar (1979) found that increasing levels of N had
no significant influence on the number of vegetative shoots
and the total vegetative growth production., Length of inter-
nodes was highest in the treatment which received N alone
{as urea) through foliar spray.- Nanjan (1973) reported that
in Bdward Rose application of nitrogenous fertilizers pro-
foundly influenced the productibn of leaves, N in combina-
tion with P and K élso markedly increased leaf production.
Both the levels of N and P and higher level of K promoted
the production of bottom breaks and it was much influenced

by the niltrogensus fertilizers in general,

During the first tﬁs years in rose variety Extsel'za,
best growth was observed with nitrogen and potassium ferti-
lizers given both before planting and as a top dressing
(Mantrova, 1980).

Borrell (1981) observed that increasing nitrogen
levels increazed stem lengﬁh in rose, cv. Baccara. Gowda
(1982) recommended the use of 8 g nitrogen and 24 g pota-

ssium per plant for getting maximum stem glrth in rose,



Woodson and Boodley (1982) reported reduced growth
in green house roses due to low potassium supply (0.25 or

2.5 meq per 1).

Three consecutive annual nitrogen applications to
Bartlett pear trees at 120 kg per ha 1ﬁcreased ghoot growth
compared to no nitrogen (Lombard et al., 1982). The appli-
cation of nitrogen and potassium did not show significant
difference on the per cent increase of the trunk girth and
height of the plant while the ldwer level of phosphorus was
'fouhd superior in increasing the trunk girth of the plants

compared to higher level of phosphorus (Divakar et al., 1983).

Raese et al. (1984) found that a moderate rate of
monoammonium phosphate (6 g per tree) resulted in trees with
greater shoot extension and leaf nnmﬁer on Deliciosus apple
treeg in the green house. Yadav (1985) reported that in
rose, plant helght incr@ased’markedly with the increase in
N levels and highest dose of nutrient produced the tallest
plants. Shedeed gt al. (1986) obtained begt growth in cvs.,
Baccara and Biffel Tower by applying 10.4 kg calcium nitrate +
{4.3 kg supervhosphate + 2.69 kg potassium sulphate per feddan
(0.42 ha) + 4000 ppm urea as foliar spray. |

2. Effect of N, P and X on flowering

Adequate amounts of readily available potassium in
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soils for roses are necessary to produce blooms of goéd size
- and weight with lsng; heavy stems. Inadequate amounts of
1p9tassium result in relatively shorter and lighter stems.
Potaasium apparentiy performs sﬁme impartént functions related
to the elongation of flowering stems of roses. Thé roles of
nitrogen and phosphorus in the nutrition of rose seem to be
relatively more important in the initiation of flowering
shoots than in the later elongation of those shoosts (Culbert,
1548). Sealey (1950) sbtained shorter flowering shoots and
smaller flowers in rose plants grown with an insufficlent
supply of potassium. The plants showed chlorosis resembling

that of a deficiency of iron,

In Italy, Puceini (1958) noticed that in beds con-
taining 5 to 7 ppm of boron, production of 'Better Times'
roses ihcreased with each increase in N and P levels, the
effect being greater with N than with P fertilization. The
effect of K fertllization was not consistent but at the hlghest
K levels, flower production was reduced. Kamp and Fokorny
(1958}'observed that in 'Better Times' roses, increase in
soil N levels upto 80 ppm were accompanied by increases in
the total production of saleable floweré. The greatest bene-

£it was obtained by raising soll nitrate from 20 to 40 ppm.

Fahmy and El-Bakly (1959) studied the response of
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rose varieties, viz., Signora, Chryslar Imperial and Rough
Mullard against response to applications of 30 tannés of

FYM4 per acre or FYM plus 3 applications each of 100 kg of

NPK and Ca mixture. The order of yield in bloom per acre

per annum was Signora, Chryslar Imperial and Rough Mullard

in both treatments, but the actual yvield showed two fold
increase by the addition of chemical fertilizers., Il-Gamassy
et al. (1963) noted that flowering and rate of opening of
flowers were delayed by higher fertilizer rates,

Pail (1966) recommended application of nitrogen, phos-

phorus and potassium for better flowering of rose plants.

Kolarova et al. (1967) conducted trials in rose, in
éoils containing low level of nutrient and found that appli-
cation of phosphorus produced the highest response in terms
of flower yield. Waters (1968) found a significent increase
in number of flower stems and flower stem length with the
increased application of nitrogen and phosphorus. Raghava
(1569) recommended applicatisn of 10 kg FYM plus 10 g of
mixture containing 8:8:3 of N, P205 and KZO 15 days after
pruning and during the fourth week of January for spring

f£lush under Delhi conditisn.

\

Sinha and Matial (1969) observed that in the rose

variety 'Belcanto'! foliar spray -of NPK in 12:12:6 ratio

Bt
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produced the largest size of buds and any incfease in the
levels.of N and'K,caﬁéed,reduciion of size of buds. This
treatment also produced the highest number of flowers while
12:616 treatment was the best with regard to the weight of
flowers. NPK ratios of 12:12:6 and 9:6:3 were best suited
'far longevity of the fiawers. Subina (1969) reported that
_aﬁblicatisn of N and P each at 99 kg pef he increased the
Ilower'yield by 23 per cent over unfertilized cﬁnﬁrol and
17 per cent oﬁer.ng or a amixture oflﬂaé * Bpo + Kpo

In a two year study with Baccara plants under glass,
the number of flawera produced increased with increasing N,
more s9 in the first than in the second year, but raising
the N above theIBrﬂ‘level (equivalent to 33,1 and 43.48 kg
per 100 8Gem in the first and second year, respectively) had
no advantage with regard to flower number or weight (Bik,
1970). An emphasis on nitrogen application for improved

- f£lower production has been given by Mattson and Widmer (1971).

| Gault and Synge (1971) recommended Tonks‘ formula for
‘manuring of roses to get increased yield of flowers which
consisted of superphosphate 12'pért3, potassium nitrate 10
parts, magnesium sulphate 2 parts, iron sulphate and calcium
sulphate 8 parts by weight, applied at 3 to 4 ounces per
sq;yard. '
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Bik (1972) found that in rase cv, Carol raising
nitrogeﬂ_cancentaa%ian nad a favourable effect on Llower
vield and stem length but a detrimental effect én the inten-
éity‘of'flower colour, Increasing potassium had no signie.
ficant effect on Plower ?ialﬁ or keeping quality, but it
jmproved the stem length and slightly reduced colour inten=
sity and a N:X ratio of 1:1 is recommended. Bik {1972) also.
found & marked positive N x X 1nferacti¢n on fresh welght
| of flowere At low potasgsium or nitrogen levels, increasing
eithef pétassium or nitrogen depressed fresh wéighﬁ of
flowers., Minkov (1972) conducted a 6vyearltria1 and found
that application of N, P and K at 50:50:50 kg per ha'ﬁo
15&19 year old r5se ove 'Krysnskaya Krasnaya' gave 21 per

gent yield increaze 1o ¢ntrol,

Young et al. (1973) recorded the highest yleld of
flovers in rose varieties Christian Dior and Happiness with
the epplication of 2300 and 2100 lbs nitirogen per acre rege
pectivelys They hﬁwevepg failed 4o get any response with
thSph03us‘and‘p§tassium on this character. 'ﬁanjan (1973)
recorded high yvield of flowers, both in number and welght
in Edward Rosefby £ﬁliar spray of 2.5 g of a aixbure of
urea and pitassium hydrogen phosphate in equal proportion
by weight. | ' |



Bakly (1974) reported increase in flover number,
£louer stem length and mumbey of s%roﬁg flawefing,shabts
per4piant'with.increase.in‘nitrsgen level 1n'8hryslar-
Tmperial rose plents, [Flover yield and quality were highest
with an NPK mixture af 90'480~56 g per plaﬁtr Hanjen and
Muthuseny (1974) shoved that treatment of foliar nutrients
increased the flovering shoot length, number of shoots per
plant end flower yleld of Edwerd roses. The treétment
supplving 1.27 g Ny 0,88 g ¢t 2}~ and 2.01 g Azo per plant
regwstered the highest flcwering shoot ‘lengith,, wh_le the
treatment;supplying 2.08 g”ﬁ, 1.85 g"2~5 and 1473 g B0
nroduced the largest number of shoots per plant, The highest
£lover yield came £rom the'treatmenixsupplying'1,93 g Ny

1.34 g P05 end 145 8 Kgo. 7alitsfas and Chemarin (1974)
stated that when phosphorus was increased from 60 to 180 kg
per hectare the yield of £lowers increased by 11 per cent.
The interaction of nitrogen and phosphorus showed asignifi-

:caﬁt effect on the flower yield.

 Jayapresad (1976} veported that mestimun nunber of
_shoot-and total stem length were obtained in "Suwer Start
rose under the individual Inflvence 9% 8 g nitrogen and
16 g of potassium per plant. Meharana and Pradhan (1976)
found that flower number and ylelds per plant vere highest

with nitrogen alone in rose variety 'Celebration'. Anthocyanin



content was highest with a.CSmbination‘of ﬁitrsgen and

potassium,

' Eiﬁjar and fehalia (1977} obtained more number of
flowers with the application of high dose of nitrogen (%0 o
per plant) in combination with either of the levels (25 g and
50 g per plant) of phosphorus. The best flover yields were
abtained from rose variety Baccara on foge caning root gtocks
with NPK at various retes at different times (Skalska, 1977).
Hitrogen at 40 mg + Potagsium at 85 ng per 400 g soil vas
found to be the best combination. Wiﬁﬁ'law~niﬁ?ogen COme
pared with a normal nitrogen level, a reduction in the flover
- number was reporﬁed by Johansson (1978). Low phosphorus

also reduced filower number, flower weight and petal number.

Koseva et al. (1978) reported that oil bearing Fezenluk

oSO ﬁlants Eeceiﬁing 70 kg per hectare each of nitrogen,

. phosphorug and pﬁtassium produced higher flower yiclds than
'unfer%ilized controls, Saini gt al. (1978) observed that

in rose, ev. 'Super Star’ hitber dose of P (?5 g) exhibited

a beneficial effect on the number of flcwers per bush, but
higher doses of N end K had an adverse effect. The bigzest
gize of flowers were produced under high dose of N and 15w
doseg of P and K. The low doses of ¥ and K improved the

longevity of the flowers than the respective high doses.



The longevity of f£lovers was also improved with high dose

of .

-

Johansson {1979) obtained highest returns of cut
flowers from green house rose in the N,P.K, treatment (60 g
nitrogen as ammonium sulphate + 39 ngOtassium-as potassium
sulvhate per m2 armually). Nitrogen and potassium were found
to influence flower yield of green house roses on (9sa
fortunisns and [gsa odorata root stocks (Gammon end Mc.Fadden,

1979)« -

Armitage and Tsujita (1979) in @ study with glass’
house rose ov, Caliente found that plents receiving the lowest
iovel of N {200 ppm) produced the highest yield of cut roses
under aﬁbient light, while those receiving 3000 ppm N produced
the highest yield under supplemental irradiation. In Zdward
Rose, N, P\and K infivenced the length of flovering shoot
.whereas N and K praféundly influenced the initiation of flower
buds. In respéct of yield, both W and K augmented.the number
‘and weight of flovwers. P was found essential for increasing
the size of flowers (Nenjan, 1979). Akbar (1979) reported
that foliar application of N, P and X 6,9 g, 2 g and 7.9 &
regpectively per élant regisﬁared‘the hizhest yield of flowers
in number and welght in Edward Rose. NPK 636:1.9 g respec-

tively per plant registered the high@gt flogwer diameter.
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Treatment which received the highest . amount. of nitrogen

recorded a delay in flowering by 6 days.

 Malik (1980) rsporfed-that the number of.flowers
produced in the variety, Gueen Elizebeth ipcreased with the
increase in nitrogen level and 1arges£ number of blooms were
obtained with 20 g nitrogen pervhectsre. In Edward rose
optimal rates for.flewer oroduction were 10 kg FYM per plant +
NPK at 6:12:12 g per plant (Irulappan gi_gl., 1980). Nambisan
et al. (1981) obtained highest flower &ield viz. 53.2 per cent
over control (n® N) in Edward roses receiving the 40 g N per

plant. . b

In one year old Edward rose, bimomthly foliar appli-
cation of,nitrogen,ﬂphosphorus and potassium at 2.5:1.5:1.5 g
per plant gave the highest flower‘yisld,of L4h6,2 g per plant
(Akbar and Rao,. 1982), |

The applicéﬁion'of ohosohofus improvodkths flowering, |
but its effect on the production of flrst end third grade |
blooms was not s;gnllwcant. The total yield and flower dia-
meter 1ncreased among the treatments PHOO, 50 and P200 were
not signﬂsicant (Yadgv et al., 1985) .. Ushakumarl (1 986)
jfound that 4n rose CVa. Happlness nitrogen and potassium
alone and in comblnation vers found effective wn the early

induction of first flower bud. But phosphorus was effectlve_
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only when combined with nitrogen and potassium. The best
combination wes found t0 be 0.75 g N t 0475 g P05 : 0.75 g

K 0.

Effect of &

1it applicetion of N, P and K on arowth and
£lovering |

Henslow (1034) stafed that roses are gross feeders
and hence maburing should be repeated twice yearly with NPK
mixture of 5:10:5, Hellyer (1957) recommended the use before
pianting of 1Q-ounces of sulphate of potash and 4 to 6 ounces
of superphogphate per square yard, to be followed by top

dressing at 4 osunces per quafe yard in April. He had also

recommended the appllcation of 1iguid manure once in 5 or
6 days mede up of superphasphaue, ammonium sulphate and

sulphate of potash.

According 6 Hollis (1969) for feeding roses, 16
parts of superphosphate, 10 parts of pataséium sulphate,

' 5 parts of smmonium sulphate, 2 parts of magnesium sulphate

have to be mixed together and applied at one teaspoon full

per-piant at an interval of 3 to 4 weeks.

Fiedler and Schuricht (1974) applied N at 120 or
240 kg per ha at different times of the year on low stemmed

apple trees. Total trunk growth over a 10 year period showed

~that a single ar@ésing‘af 120 kg N per ha in May June promoted
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better growth than the ather treatments. "hé ﬁigher rates
or split dressing of 120 kg H per ha in Maquune pramoted

better grawnh than the other treatment,

In trialf with apple brees B5plit amplications of Ny
the first half in early spring and the second hgilf after
_ ilawering or after fruitlet drop, produced higher yields on
young trees than a single applicatiqn in early sprlng. unlit
applicatisn did not increase markedly the yield of older

trees compared with single application {(Buciunas, 1977).



MATERIALS AND METHODS



IIT. MATERIALS AND METHODS

~The present investigation was carried ocut to study
the effect of split application of major autrients such as
nitrogen, phogphorus and f;otassium on the growth and flover-
ing of rose plants. OUne of the popular export variety
"Happiness', was used as scion material and briar (Rosa
mulitiflora) was used as the root-stock. The experiment was
conducted in the gavden attached to the Department of Horti-
culture, College of Agriculture, Vellayani, from January 1987

to January,1928.
Pot_mixture

4 gtendard pst mirxture consisting of equal proportion
by volume of river sand, red loam and cowdung was used for

growing the plants,

The nutrient status of the pot mixture (WPK) at the

time of treatment was estimated and presented in Appendix I.
Flanting

Uniform size budded rose plants of one year old were
planted in earthen pots of 30 cm diameter containing 6 kg
standard pot mixture during December, 1985, FPlants were

irrigated dally.



Variety

The variety ‘'Happiness' is free flowering and vigorous,
producing export quality cut blooms. It has large, full,
well formed bright crimson red flowers with reflexing petals,

but lacking fragrance.

Experimental desien

The experiment was laid out in Completely Randomised
Design with 2 Factorlial Combination of eighty two treatments
including one absolute eontrol and two replicatisns. Each
replication consisted of one plant. The treatments consisted
of different combinations of 3 levels each of NPK applied at
three different time intervals. Nitrogen was given in the
form of ammonium sulphate, phosphorus as superphosphate
(single) and potassium as muriate of potash. The dosages of
the matrients tested in the experiment and the t;me intervals

at which they were applied ag splits are given below.

Treatments Dosages
Nitrogen g per plant per year
(N) grown in 30 cm diameter pots
n, 10
n, 20

Ry 30



0
[ Sy o)

Phogsphorus

(?) |
Py | 15
pg _ _ 30
P3 45
Potassium
(K)
k1 5
k2 | o | . 10‘
kB ‘ 15
Tim? %nterval
T
ty _ | 15 days
t2 A ‘30 "
.tE [}5 1]

Application of gutrientg

The nutrients were applied corresponding to all the
possible treatment combinations at different time intervals

for a period of one year commencing froa January, 1987.

Irrigation

The pots were irrigated once daily in the morning and
the quentity of water was limlted 1o half litre per plant 8o

as to prevent loss of nutrlents by leaching.
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Plant nrotection

No serious incidence of pests was noticed in the plants .
during the period of observation. But the frequent attack of
dieback disease was kept under check by spréying Dithene-M45,
As a prophylactic measure Ekalux EC-25 was also sprayed perio--

dically.

Observations

Morphological characters

Observetions on morphologlical characters were precorded

at periodical intervals 11l the completion of the experiment.
Height of the plant

Helght of the plant was recorded before and efter the
application of fertilizer at fortnightly intervals, t1ll the

- ' N
experiment was over.,

Numnber of sprouts

Appearance of new sprouts was noticed and their number

wag recorded.
Length of flower shoot

Mean length of the flowering shoot was recorded at
the time of flowering. :



4o Thickness of flower ghoot

Thickness of the flower shoot at the basal region was

alsd recorded,
5. Number of leaﬁea

Number of leaves on each flowering shoot was recorded

during the flowering phase,
6. Number of flowers

Number of flowers in each plant was recarde& daily,

t11l the completion of the experiment,
7+ Opening of flower buds

Number of days taken for the opening of the flower buds

in each plant wag recorded,
8. Flower ¢ize
Diameter of the flower was noted, at full bloom;
9. Number af petals

Number of petals in éach flower was recorded, when

anthesls was completed,
10, Life span of a fiower

Number days for which, each flower remained sn the
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. plant without withering or fading wag recorded,

Chemical studies
Character of the pot mixture
The content of nutrients in the pot mixture was esti=

mated by taking samples before applying the fertilizers and

analysed for available nitragen,'phospharus and potassium.

, Available nitrogen (Modified microkjeldahl method)} (Jeckson,

1973)
20 g of the sample was placed in a distillation flask.
Added 20 ml water and 100 al of 0.32 per cent KMnGa. Added
100 ml of 2.5 per cent Sa@ﬂ and immediately connected the
flask with the distillation apparatus. The flask was heated
gradually and carefully. The free ammonia thus released was
ahgorbed in 20 ml of 4% boric acid containing 2 or 3 drops
nf mived indicator in a conicael flask, at the outlet of the
condenser. The bhoric acid was titrated with 0.02 N HCL.

Available phogphorus (Bray's method) (Tackson, . 1973)

Weighed out 5 g soil into a 500 ml shaking bottle.
Added 50 co of bray solution and the mixture was shaken for
5 minutes in a mechanical shaker. Filtered the contents

through a Yhatman No, 42 filterpaper and the filtrate was
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aollected in a beaker. 35 ml of the soll extract was then
trensferred t2 a 50 al volumetric flaask, Added % ml of
mwolybdate reagent £ollowed by 1 co of Snclz. After the
development of the colour, it was read in a photselectric
golorimeter. The conceniration of 7 (ppa) was found sut

from the atandsrd curve.
hvailaeble potassium (Aamonium scetate wmethod) (Jackson, 1973)

added 50 @l of N Aomonium acetate (o T.0) to 183 al
conical flagk containing 10 g of soil. It waz thenm shaken
vigorously for five minutes and filtered. After that the

filtroate was fed to Flame photometer anﬁ'reading was rnoted,
Stetistical analysis

The data on different charscterg were subjected ta
statistical analysis by using the analysis of varlonee tech-
nique for Factorial experiment in Completely Randomlsed
Design. The critical difference for comparing treatment

neans was found out by uzing the Tuckey's & method (Fanse

and Sukhatme, 19567), The plants which received the f511ow-

ing treatments were dried up and hence the stotistical ana-

1ly=is was done by excluding thene treatments,
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n2p§k1t3
naPslkols
noPsksts
P3Pk
a5Dokyts
3Pzt
§p5h1t,
nzPzkats
n3P3ists
So the main and interaction effects were coupared wiﬁh

unequsl precision.

Correlation was worked out for nitrogen, phosphorus,
potassium and the intervals of fertilizer application with
the different biometric characters. Correlation coefficlents
were also computed among the different biometric characters

and tested for their significance.



RESULTS



IV. RESULTS

The biomeﬁric data recorded from the present study on
roses vere ahalysed statistically, The avefage effect of
nitrogen, phosphorus, potassium and intervals of fertllizer
application along with their interaction effects are presented
in Tables 1 t2 10. The mean values with respect to each |
character under each treatment are given in Appendix IT and
the analysis of variance is presented in Appendices I1II to
¥II. The correlation among characters are presented in Tables

11 and 12,

Main effects of N, P, K and T (vide Tables 1-4)

(1) Mean increase in plant height during a period of 15 days

No significant difference was observed in the incre-
ments of plant height due to the'application of different
levels of nitrogen, phasyhorus or potagsium. A negafive trend
was observed with increased levels of nitrogen and phosphorus,
The intervals of fertilizer application affected the height
of the plant. &n increase in the interval of fertilizer
application helped €9 increase the plant height. When the
fertilizers were applied at 15 days interval the increase in

mean plant height was 2,84 c¢m. The increase was 4.86 cm when



Table 1 Effect of nitrogen on growth, yleld and flower qharacter;étics

levels of Mean Meén Mean Meanb Mean Mean Mean Mean7 Mean Mean
nitrogen incre=- number number length thick- number diameter wnumber numbér  1ife
(g per plant ase in of . of of . ness of of . of . of . of days of .
per year ) height  sprouts f£io- flower flower leaves ILlower petals  taken flower
of plant produ- wers shoot  shoot®  in the (cm) in @ - for in :
during a ced pradu~ (em) . (cm) flovwer flower  open- days
period ced" shoot ' ing of
of 15 : : flower
days bud
(cm)
ny 10 4,25 25452 12,70 17.60 1.38°  6.61 5T 16.84 3,65 330
n, 20 448 22,81 10,90 17.85 139 6.82 © 5.91 16,92 3.68 3.2
ns 30 4,03 20.86 7.4 19.53 144 6.95 . 6.07 17 .48 3.65 2495
C.De (P = 0.05)
ny vs n, - - 2.323  0.8828 = - 0.1468 - - 0.101
ny vs ng -, - 2.409  0.9155 = - 0.1520 - - 0.105

0.108

-
(s



Teble 2 Effect of phosphorus on growth, yleld and flower characteristics

Mean

Mean

levels of Mean Mean Mean Mean = Mean "Mean. - Mean. Mean
phosphorus = incre- number number length thick~ number  dia-- number - nuaber  life
(g per plant ase in of of of ness af  of . meter of of days of i
per year " height agprouts flowers flower Iflower leaves of petals taken flovers
of the produ- produ~ shoot. shoot in the flower in a- for in
plant ced . ced (em) (cm) flover. f{ecm) . flower open- days -
during shoot ' ing )
a pe~- : of -
riod fiover
of 15 bud .
days e
(em)
py 15 4,39 24,65 10.80 18,29 1,40  6.79 | 5.87° - 16,02 5.57 2.68
Py 30 4,09 2i.44 10‘.455 18,08 1.36 - .75 ©  5.86 16.88 3467 3.19
p; 45 3.95 23,55  10.09 1838 Tk 6.9 5.96 1740 378 3.69
C.D. (P = 0.05) ‘
Pq VS Dy 0.1032 0.101
Pq VS Py 0.1070  0.105 -
P, VS Dy 0.1095 0.108

oc



Table 3

Effect of potassium on growth,yleld and flower characteristics

Levels of

Mean

" Mean

Mean Mean Mean Mean Mean Mean Mean Mean
potassiunm incre- number number length thick- number ‘dia- numbar number 1life of
g per plent ase in of of of ness of . meter of of days flower
per year) height aprouts flowers flower = of . ~ leaveg of petals taken in days

' of the produ~ produ- shoot flower in thé flower in a for
- plant ced ced (cm) shoot fiower - (cm) fiover open-
during - {em) - shoot - ing of
a pe- ‘ flower
riod bud
of 15
days
(em)
ky 5 4,14 19.40 7 .04 18.81 1.40 6.61 5¢85 16.79 3.63 3,20
ks 15 440 23,79 12,5 18.49 1.41 6.98  5.97 17.13 3.62 3,09
C.D' (P = 0.05) 40235 2.323 00908 - - - o - -
(%)



Table 4 Effect of time interval of fertilizer application on growth, yield and

flower characteristics

Intervals

Mean Mean Mean Mean Mean Mean Mean Mean - ‘Mean Mean
of fer- increase number number length  thick- number dia- nunber numnber life of
tilizer in of of of ness of of meter of of flower
applica- height sprouts flo- flower flower leaves of petals days in days
tion in of the pradu- wers shoot shoot in the flower in a - taken
days plant ced produ- (cm) (em) flower (cm) flover for -
during ced ' shoot : open-
a pe- S ings
riod of
of 15 flower -
days bud
(cm)
ty 15 2.84 2335 10.61 18.97 138 6.97 5.9 16.71  3.57  2.94
t, 30 4,86 25,07 11.06  17.52  1.42  6.74 5.93 17.05 3.63 3.16
ty 45 5.2 20,39 9.42  18.26  1.40 6.5 5,96  17.55  3.84 3,42
CoDo (P = 0.05)
tq vs ts 0.7252 - - 0.9575 - - - 0.603 0.112 0.1099
ty, vs t3 0.7252 - - 0.9575 - - - 0.603 0.112 0.1099

~y
@) 8



Mean number-of flowers

FIG. 1

EFFECT OF NITROGEN, PHOSPHORUS, POTASSIUM AND INTERVAL OF

FERTILIZER APPLICATION ON MEAN NUMBER OF FLOWERS PRODUCED
14 _
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ny - 10 g per plant per year  ky - 5 g per plant per year
n, - 20 " k2 - 10 | "
ny = 30 ) ky = 15 "
pq - 15 " ty - 15 days
py = 30 " t, - 30 "
Py - 45 " ty <45




the fértilizer"was_applied at 30 days interval, and 5.12 cn

with a fertilizer applicétion at 45 days interval,
(1) Production of new sprouts

No signifigant differonce was observed in the number
of sproufs at variaﬁs levels of nitrogen and phosphorus.
Application of potaas;um at 10 g per plant was found to
increase the number of sgprouts. The number of sprouts
increased from 19 to 27 when potassium level wag raised from
5 g to 10 g and further increase in potassium to 15 g, reduced
the number of sprouts talﬁa. The time of application of fer-

tilizers did not influence this character,
(1ii) Flower production

~ There wag significant difference in flower production
at different levels of nitrogen and potassium whilerﬁhe main
effects sf'pﬁospherus and interval of fertilizer application
were not significant (Fig. 1). Higher doses of N was not
found to be benefiecial: an increase in K helped to increasé

the flower productioﬁ.

When M was applied at 10 g per plant, 12 flowers were
produced. The flower number decreased to 11 with an appli-
cation of 20 g N, This drop in flovwer number was noet statisti-

cally significant. A further increase in N (30 g per plant).



(%)
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reduced the productlion of flowers to 7.

An increase in K from 5 to 15 g per plant increased
the flower production from 8 to 13, Application of K at 10 g
per plant gave 11 flowers which was not significantly diffe-

rent with the flower number (13) obtained at 15 g per plant.
(iv) Length of flower shoot

The length of flower shoot was significantly different
at various ievels of N and XK and also at different intervals
of fertilizer applipatione Application of nitrogen at 30 g
per plant increased the length of flower shoot by'1.93 cm and
1.68 cm respectively at 10 and 20 g ?er plant 2f nitrogen
application. #An inecrease 1n P did not help to make and change

in the length of flower shoot.

'iffe:ential response to K was observed f£or the length
. of flower shoot. Application of K at $ g per plant gave maxi-
mim length of flower shoot (18.81 cm). Application of K at

10 g per plent =ignificantly reduced the length (17.44 cm).

A further increase in X (15 g per plant) showed a propor-

tionate increase in length of flower shoot (18.49 em).

A similer trend was noticed in the case of interval
of fertilizer application. The length of shoots vere more
When the fertilizers were applied at 15 days interval (18.97 cm)



which reduced when the interval was doubled (17.52 cm). The
shoot length decreased at 45 days interval of application
(18.26 cﬁ). The difference in length was not significant at

30 and 45 days interval of application.
(v) Thickness of flower shoot

The treated plants had more thickness for flower shoot
than the untreated (control) plants. The maln effects of .
N, P, K or T were not significant with respect to this charac-

ter.
(vi) Leaf production in flower shoots

There wag an increase in the number of leaves with
N-P=K application. But no significant difference in the
number 35f leaves was noticed with respect to various levels

of W, P, X or T.

{vii) Flower size {diameter)

)

A significant difference in the size (diemeter) of
flower was observed at various levels of N, The main effects
of P, K and T were not significant. &n increasse in the nitro-
gen level was found to increase the diameter of the flower,
The size of the flower increased from 5.74 om to 5.91 cm and

6.07 cm respectively with an application of 20 and 30 g of X



per plant. The differences in the slze wias not significany
at 20 and 30 g of N application. The treated plants shwwed

an increase in flower size coupared to c¢ontrol plants.
(viii) Number of petals in a flower

This cheraster was highly influenced by the intorval
of fertilizer application. The Qain effects of N, P end K
" were ﬂot,Significantg Fertilizer application at 45.days
interval was found to.be beneficial for petal number, There
was a significant increese in the number of petals ner flower
at 45 days interval ag compared +o 15 dayvs interval of ferti-

1izer epplication,
{ix) Number of days taken for opening of Llower bud

| The main effects of interval of fertilizer application
and phosphorus vere found to be significant. MNumber of days
taken for opening of f£lower bud was sighlficantly less in
tregted plants comﬁared £o control plants. Opening of the
flover bud was delayed withvanvincreése in the level 2f phose
phorus. Appliaétien‘sf phogphorus at 4% g per plant was found
to delay the opening of flower bud., Application of fertilizer
at long intervels wag also found to delay thé opening of

flower bud,.
(x) Life of flower
Significant differende in the mean life of flower was

\\ ' . /



Mean life of flower (days)

FIG., 2 EFFECT OF NITROGEN, PHOSPHORUS, POTASSIUM AND INTERVAL OF
FERTILIZER APPLICATION ON MEAN LIFE OF FLOWER

kg ky kg ty t, ty
k4 - 5 g per plant per year
ky - 10
kg - 15
t1 - 15 days
t, - 30 !

4, - 45
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noticed at different levels of N, P and T (Fig. 2). Higher
doses of nitrogen was found to reduce the 1life of the flower

. while higher doses of phosphorus increased the éean 1ife of
flower. Application of nitrogen at 10 g per plant gave a

mean flower life of 3.3 days. This was reduced to 2.98 days

at 30 g of nitrogen application. While the mean life of flower
was 2.68 days at 15 g per plant of phosphorus application,

it increased to 3.69 days at 45 g per plant of phdsphorus
application. Application of fertillzer at 1onger.iﬁtervalé

was found to increase the mean life of flowers.

Tnteraction effect of NP, NK, PE, NT, PT and KT (vide Tables
5 to 10)

{1) Increase in plant height during a period of 15Adays

None of the interactions were significant. So all
the nutrients and intervals of fertilizer application behaved

independently with reapect to this character.
(11) Mumber of sprouts produced

. Though the NP and NT interaction effect were found
to be significant, their main effects being not significant
they are not important in producing variation in the mean

number of sprouts produced.
{111i) Kumber of flowers produced

The interactions NP, NT and KT were significant with



Table 5 Interaction effect of nitrogen and phosphorus on growth, yield and flower

characteristics
levels of Mean Mean Mean mw Mean Mean Mean tiean Mean Mean
nitrogen incre~- number number  length thick- namber dia- number number 1life of
and phos- ase In of of of ness of neter of of days flower
phorus | height sprouts flowers flower of leaves of petals taken in days
: of the produ=-  produ- shoot flower in the fiower in a for
plant ced ced - {(em) shoot flower (cm) flower open=-
during {em) shoot _ ing of
a pe= ‘ flover
riod , bud
of 15 :
days
{cm)
n4P4 1,50 27.80 456 17.62 1.3k 6,55 5.66 1654 347 2.72
ny Py 4,15 24 .89 12.61 16.81 1.36 637 5463 16.49 3..66 3+39
nyp3 4,11 23.78 10.94 18.59 143 6.92 5.87 1?,46 3.85 3.79
NP4 | 394 21.83 .17 17.58 1.39 6.79 5.92 16,56 3.59 2.6%
- nyps 4,27 18.56 .94 18.51 1.40. .85 5.96. 17.14 - 3.77 333
2121)3 N 4.40 30.67 14.92 17025 1 038 6080 5083 16096 3069 3055
N3Py 875 24.22 8.67 19.88 149 7 Okt 6.03 17.57 3.64 2.70
nzpPy 3.73 20.58 8.0 19.35 1.30 7.7 5.98 17.66 3.52 270
N3Pz 3.26 16.08 4,0 13.18 1.52 6.5% 6,21 17.76 3.79 5.68

NS NS NS NS - '3

0
w

NS



Table 6 Interaction effect of phosphorus and potassium on growth, yield and flower

characteristics
Levels of Mean Mean Mean Mean Mean Mean Mean . Mean Mean Mean
phosphorus  incre-~ number number length  thick- number dia- number  number life of
and pota- ase in of : of. , of nesg of of , nmeter - of of days flower
ssium height gprouts flowers <flower flower  leaves of petals taken -in days
af the produ=-  produ- shoot shoot  in the £flower in @ for
plant ced ced (cm) {em) flower {cm) flower open~
during shoot - ing of
a pe=- flower
riod of bud -
15 days
(em)
L 4.38 20.72 8.44 18.59 1.37 6660 577 16.57 %453 2.70
p1 kz 4.‘08 26 «78 . 10.56 17068 1 .§8 6-90 5.85 (‘?006 3 61 2.74
Dy k5 L2 26.44 13,39 18.60 147 6.89 .99 17,15 3457 2,61
Pk, 4,17 28,50 13.38  17.32 1,36 6.72 5e8h 1733 377 3.11
Dok 3.98 18.56 10.63  17.98 1.36 703 5497 16,96 3.59 315
ﬁ p3k1 3;‘87 20.1 L} 7 .593 1809‘1 1.49 6 074 6‘0& 1 ? 057 3074 3 070
pak, 3.50 24,94 8,86 17.26 T.43 6.60 5.90  17.34°  3.85 2.70
Dzksz L4488 26,36 13.50 18,93 1,39 7 .05 549l 17 .31 3,74 362
NS NS NS NS NS NS NS S NS

NS - Not significant

NS



Table 7

Interaction effect of nitrogen and potassium on growth, yield and flower

characteristics
Levels of  Mean Mean Mean Mean Mean Mean Mean Meon Mean Mean
nitrogen incre- number number length  thick- mumber dila-~ nuaber number 1life of
and pota- ase in of : of of negss of of meter of of days flower
ssium height sprouts <flowers flower flower  leaves of petals  taken in days
of produ- produ-  shoot shoot in the flower in a for
plant ced ced {em) {cm) - fiower (cm) £iower  open-
during shoot ' o ing of
a pe=- flower
riod bud
of 15
days
(cm)
n1k1 4.06 20400 Solils 17 .68 1.36 65.18 - 560 16.05 3.E3 2.325
nyk, 4,01 29.72 13,78 16,35  1.36 6,52 5.55  17.08  3.68 3.3
nik3 4.68 26.83 14,29 18.79 1.41 T4 6.07 16.98 3.66 3.24
nok, L 46 19.13 7«63 18,01 140 6.70 5.83 C 6.2 3.70 323
n2k2 5.82 23.06 10,06 18!42 1.40 704 611 ﬂ?.DB 3.78 3.07
n2k3 L,27 26.25 15.00 17.12 1.38 6.71 5.30 16.20 357 3.07
nk, 3.89 18,93 6.36 21.18 147 7.05 6.20 1719 3456 2.97
n3k2 4,00 26.57 8.50 17.72 1.42 6.71 5.97 17.06% 3475 3.06
nsks 4,19 17.07 6.57 19,68 1.45 7.09 6.04 17.58 5.64 2.91
NS NS NS 3 NS NS S, JuiAs] NS NS

5 = Significant

NS = Not significant

o b



Table 8 Interaction of mitrogen end interval of fertilizer application on growth, yield
' ‘ and flower characterictics '

levels of MWj Mean Mean Mean Mean . Mean Mean 'Mm Mean Mean
nitrogen - = increase number number length  thick= number dia- . number  number life of
and inters in of of of - ness of of meter of of days flower
val ferti=- height sprouts flo-. flower flower lezsves of vetals  taken in days
lizer of produ=- wers  shoot shoot in the Zflower in a for .
applica- plant ced produ= (cm) (cm) flower (cm) flower  open-
tion during ced - . shost ' ing a -
a pe- fiower
rioed - bud
of 15
dsys
{cm)
n, &, 2.96  27.22 k.22 16,92 1.33 6.4 5.71 16458 3.58 2.94
nyt, 5.95  29.22 13.46  18.02 1.42 7.01 5.85 16,69  3.5%5 327
gt 4.83 20,11 10,44 17.838  1.38 6.4 565 17.23  3.85 3.69
noty 2.89 22.72 11,06 19.17 137 7.8 6.05  16.36  3.65 3.00
nyt, 4,79 26,28 12,95  16.32  1.42 6.68 584 16.73  3.60 3.12
n,ts 5.21 17,75 7.58 18,16 1,38 6.48  5.85  18.03 3,86 3.31
nsty 2.67 20,11 6.56  20.82 1.43 733 6.07 1720 347 2.89
nst, 4,32 19,72 6.78  18.21  1.43 6.546 6,10 17.73  3.76 3.1
nzts 5.74 26,50 10.00  19.62 1.53 704 5.98 17.56  3.84 2.86
NS S bt S NS 3 . NS - N8 S 3
5 = Significant

NS = Not significant

T



Table 9

vield and flower chavacterigtics

Interaction of phosphorus and interval of fertilizer apélication on grcwth,

levels of Mean Mean Mean Mean Mean -~  ‘tlean liean Hean Mean Mean
phosphorus incre-  number  number length thick- numnber dia= number  number 1life of
and intere agse in of of - of ness of of meter of of days flower
val of fer- height sprouts flo- Tlower ILflower  leaves of petals  taken in days
tilizer of plant produ- wers - shoot shoot in the flower in a for
applica- during ced produ~  {cm) (cm) £iower (cm) flower  open-
tion a period ced shoot ' ing of
of 15 ' flower
days bud
(em)
Pty 2.90 2k.22 10,39 19.55  1.37  6.98 5.98 16.87 3.62 2.45
Pyt 441 26.94 10,28 17.08  1.38  6.49 5.8 16.85  3.45 2,60
pyts 5.87 24,78 11,72 18.26 1.47 6.9 5.82 17.06  3.64 3.01
Pst4 2,62  20.89 10,41 18,35 1,36 | 6.93  5.92 = 16,09  3.53 2.83
Doty 5.46 26,56 13,11 17.84 1,37 6.88  5.94 16,96 3.62  3.25
Pots 4,25 14,58 7.00 18,04 1.36  6.29  5.67  17.95  3.93  3.68
p5tq 3.00 24,94 11,33 19.01 149 7.02  5.92 17.19 3456 3454
Dyt 470 23.72 9.78  17.63  1.43  6.86 6,05 1734 3.83 3.67
3tz 4.59 18.83 7.55 18,72 139 5,93 5.79 18,25 4,30 4,16
NS NS NS HS N3 NS NS S S S

S « Significant
NS « Not significant

oV



Table 10

vield and flower characteristics

Interaction of potassium and interval of fertilizer applicatlon on growih,

levels of Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
potassium incre- number number length +thick- number dia- number number  1life of
and inter~ ase in of of of ness of of meter of of days flower
val of height sprouts f£10- flower <flower leaves of petals  taken in days
fertilizer of plant orodu=-  wers shoot shoot in the flower in a for
applica- during a ced produ~ (cm) (cm) flower (cm) flower open-
tion period »of ced shoot ing of
15 days fiower
(em) bud
&yt 2.93 20.61 8.50  19.26 136 674 5,95 - 16,15 356  2.96
Kt 4.95 18.94 6.5  17.64  1.43  6.38 5.84  16.86 3454 3.18
k1t5 4.7# 18.25 8.58 19.93 1.42 675 5.72 17 .63 3.88 3.57
k2t3 5.07 26.67 12,08 17.19 1.36 6.39 5.73 1728 3.82 .25
k3t1 3.02 25.56 13.56 13.18 1.41 6.96 595 16.81 3..48 2.84
katz 5604 27.06 16.72 18.36 1.40 734 6.08 17.03 3.62 3.09
k3t3 554 16.25 Te58 17.66 1.43 6.43 5.84 1776 3.83 344
NS NS s NS NS s NS NS NS S
5 = Significant
HS = Not significant
%9
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Mean number of floWers

FIG, 3 INTERACTION EFFECT OF NITROGEN AND PHOSPHORUS ON MEAN
NUMBER OF FLOWERS PRODUCED
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Mean number of flowers

FIG., 5 INTERACTION EFFECT OF POTASSIUM AND INTERVAL OF
FERTILIZER APPLICATION ON MEAN NUMBER OF FLOWERS PRODUCED
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respect to this character.

When nitrogen was applied in combination with 15 g
of P, there was a significant reduction in the number of
flowers at higher doses of N (Fig. 3).' A combination of N
with 30 g of P showed no significant difference in the mean
number of flowers at the first two levels of N, but the number
of flowers was significantly less at nzD, combination compared
to nyp,. A combination of N with 45 g of P pér plant gave a
marked decrease in the mean number of flowérs at N3P (4 £lo=-

wers) compared to n,p- (15 flowers) and n1p3'(11 flowers).

Application of N at longer interval of time (45 days)
did not produce any significant variation in the mean number
of flowers (Fig. 4). There were 8 to 10 flowers on an average
at all the levels of N applied at 45 days interval of time.
But when N was applied at 15 and 30 days interval of time,
there was a significant reduction in the mean number of

flowers at higher doses of N.

K appnlication at 45 days interval also did not produce
any variation in the mean number of flowefs at different
levels of K'(Fig. 5)y while K applied at 15 and 30 days
interval produced more flowers at the highest dose of K,

compared to the lowest dose of K.



(iv) Length of flower shoot

Only the NK and NT interactions were fqund to be signi-
ficant on the mean lenzth of flower shoot. When N was com-
bined with 5 g per plant of K there was no significant diffe-
rence in the mean length 9f flower shoot at first two levels
of N (10 and 20 g per plant). But there was a significant
effect on the elongation of flower shoot at nyk, (21.18 cm)
compared to nyky {(17.68 cm) end nky (18,01 cm). VYhen nitro-
gen was applied with 10 g per plant of K, the length of flower
‘sheot was slgnificantly less at the lowest level of nitrogen
(16.35 cm) compared to n2k2 combination (18.42 cm). But no
significant difference was observed in the mean length of
flower shoot at ngk, (18.42 cm) and at gk, {17.72 cm), 4
combination of N with 15 g per plant of K showed no signifl-
cant difference in the length of flower shsot at the lowest
and highest levels of nitrogen, while along with medium level
of nitrogen (20 g per plant) significant reduction in the
length of flower shoot was noticed (17.12 cm) compared to

n1k5 (18.79 cm) and n3k3 (19,68 cm) combinations.

A combination of K at different levels with 10 g per
plant of N showed no significant difference in the mean length .
of flower shoof. But combinations involving n1k3 produced
significantly longer floder shoost compared to those combina-

tions Involving n1k2. Appliéation of K along with 20 g Der
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plant of N showed no significant variation in the length of
flower shoot at different levels of K., A comblnation of K
with 30 g per plant of N caused a significant.reduction in
the length of flower shoot at n3k2 compared to n5k1 and n3k3;
while no significant variation was nsticed in the length of

flower shoot at n3k1 and n3k3 combinations. -

Application of different levels of nitrogen at an
interval of 15 days éhswed a significant.increaée in the
length of flower shoot; while at 45 days interval of appli-
cat;on showed no significant difference in the length of
flower shoot. When N was applied at 30 days interval a
significant reduction in the leﬁgth of flower shoot was
noticed at n,t, combination (16.32 em) compared to ngt,
(18.02 cm) and gt (18.21 cm) combination, Wo significant
difference in the length of flower shoot was observed at n1t2

and n3t2 combinations,

¥When N at 10 g per plant was applled at different
intervals of time like 15, 30 and 45 days and when 20 g of N
was abplied at 15 and 45 days interval of time, no signifi-
cant difference was seen in the mean length of flower shsst;
While N at 20 g per plant applied at 30 days interval sipgni-
ficantly reducéd the length of flower shoot compared to 15

and 45 days interval of application. Application of nitrogen
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at 30 g per plant at 30 days interval of time.sigpificantly
raduced the length of flower shoot compared t9 15 days inter-
val of application. Nitrogen application at 45 days intervail
showed no significant difference in this character compared

+o 15 and 30 days interval of application,
(v) Thickness of flower shoot’

None of the interactions were significant on the mean
thickness of flower shoot. S0 all the nutrients with their
interval of application behaved independently with respect

to this character.
(vi) Number of leaves in the flower shoot

NT and KT interactions were found to be significant
for this character. But their main effécts-being insignificant
they are not important in producing variation in'the mean

number of leaves in the flower shoot.
(vii) Flower size

Only the NK interaction significantly affected this

character.

A combination of nitrogen with 5 g per plant of K,
significantly increased the diameter of flower at n3k1 combi-

nation (6.2 cm) compared to diameter at myky (5.6 cm) and



kg (5.83% cm). But no significant difference was seen ab
n2k1 end n1k1 with regard to this character. When 10 g per

. plant of K was applied along with nitrogen, no significant
difference was obtained at medium and highest levels of nitro-
gen, while the n1k2 combination showed the least value com-
pared to nyk, and ngk, combination. A combination of nitrogen
with 15 g per plant of K, showed no significant difference

at the highest level of nitrogen compared to low end medium
level of N, But the n1k3 combination significantly increased
the diameter of flower (6.07 cm) compared o nak3 (5.3 cm).

(viii) Number of petals in a flower

None of the interactions were found to influence
significently the mean number of petals in a flower., Hence
all the factors (N, P, K and T) behaved independently with

respeet to this character.
(1x) Number of days taken for opening of flover bud

A siznificant NP, NT and PT interactions were observed
with regard to this cheracter. Vhen phosphsmé was combined
with 10 g nitrogen per plant, opening of>the flower bud was
earlier (3.47 days) at the lowest level of phosphorus compared
to medium and highest level of phosphorus. But no signifi-

cant variatlion was noticed hetween 4P, and Py combinations



with respect tp this character. A combination of phosphorus
with 2o‘g per plant of N showed no significént difference

in the mesan number of days taken for apening of flower bud
at 45 g per plant of P compared to 15 and 30 g per plant of P,
While 15 g per plant of P combined with .20 g of N signifi-
canﬁly reduced the time taken for opening of flower bud com-
pared to 30 g of P combined with 20 g of N. When 30 g per
plant of N was applled alonsg with phosphorus, no significant
differénce was seen at the lowest level of P compared to
medium and highest levels of P. The number of days for
opening of the flower was significantly less in nzp3 combl-

nation compared to N3P, combination.

Application of 10 g per planﬁ of N at 15 and 30 days
interval of time showed no significant difference 1n’the,
number of days taken for opening of the flower bud. But 45
days interval of applicatibn'significantly delayed the open-
ing of the flower bud compared to 1 5Aand 50 days interval
of application. A similar trendlwas seen with 20 g of N
also. Application of N at 20 g per plant showed no signifi-
cant difference 1n;the number of days taken for opening of
flower bud, when applied at 30 and 45 days interval of time,
while 15 days interval of application significantly delayed

the opening of flower bud compared to the other two intervals,
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Vhen P at 15 g per plant was applied at 15 days inter-
val, no significant difference was naticed in the number of
days taken for opening of flower bud compared to 30 and 45
déys interval of application,while 45 days interval of appli-
cation was found to delay the opening of flower bud compared
to 33 days interval of application. When the guantity of P
wag doubled (30 g per plant), no significant difference was
noticed among 15 and 30 days interval of application. A4ppli-
cation at 45 days interval delayed the flawer'Opening COme
pared to the other two intervals of time. When 45 g.per plant
of ¥ was applied at differenﬁ ihtervals.of tiae, there was
a signifiéant delay in the opening of flower bud, with increas-

ing intervals of fertilizer application.

Application of phogphorus at 15 days interval of time
showed no significant difference in the number of days taken
for opening of flower bud at different levels of ¥, IApplica—
tion of P at 30 days interval significantly delayed flower
opening at 45 g of P compared to 15 and 30 g per plant of P.
But no significant difference was noticed between 15 and 350 g
per plént of P, P applied at 45 days interval of time signi-
ficantly increased the time taken for opening of flower bud

with increasing levels of P,
(%) Life of flower

The NP, NT, PT and KT interactions significantly affected



Mean life of flower (days)

FIG., 6 INTERACTION EFFECT OF NITROGEN AND
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the mean life of flover.

A combination of N with 15 g per plant of P showed no
significant difference in the mean life 0: flower at different
levels of N (Fig. 6). But when P was doubled (30 g per plant),
life of the flower was significantly reduced (2,7 days) at the
highest level of N compared to lowest and medium levels of N.
No significant difference in the 1life of the flower was seen
at nyp, (5.39 days) and nyp, {3.33 days). Application of
nitrogen along with 45 g per plant of P showed no significant
difference at NP3 and NgDx combinations, inhile‘n2p3 combi-
nation significantly reduced the life of flower compared to

n1p3 and n3p3 combinations.

When 10 g per plant of nitrogen was applied along with
phosphorus, there was a significant increase in the life of ‘
flowers, with increasing levels of phosphorus. The same trend
was noticed when 20 g N per plant was appliéd with phosphorus.
When the level of nitrogen was increased to 30 g per plant,
no significant difference was seen in the mean 1life of flower,
at firét two levels of P, while at the hilghest level of P life
of the flower was significantly increased compared to lowest

and‘medium levels of P,

When N was applied at 15 days 1ntervai, no significant



Mean 1life of flower .(days)

FIG, 7 INTERACTION EFFECT OF NITROGEN AND INTERVAL OF
FERTILIZER APPLICATION ON MEAN LIFE OF FLOWER
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Mean life of flower (days)

FIG. 8 INTERACTION EFFECT OF PHOSPHORUS AND INTERVAL OF
FERTILIZER APPLICATION ON MEAN LIFE OF FLOWER
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difference was seen in’'the mean life of flower at different
levels of W (?ig. 7). N application at 30 days interval also
showed no significant variation at different levels of N,
But 45'days interval of N application, significantly réduced

the mean 1life of flower, with increasing levels of nitrogen.

As the Interval of N application increased there was
a significant increase in fhe life of the flowers at 10 g
per plant of N. When 20 g per plant of N was applied, maximun
1ife of flower was noted. at 45 days interval of application
comparad to 15 end 30 days intervals; while no significant
difference was seen when N was applied at 15 and 30 days
intervals. When the level of nitrogen was increased to 30 g
per plant, 30 days interval of application significantly
increased the life of flower compared to 15 and'45 déys inter-
vals. No significant difference was seen among 15 and 45 days

interval of N application.

Applicatisn of P at 15 days interval of time showed a
significant increase in the life of flower with increasing
levels of P (Fig. 8). The same trend was notlced when P was

applied at 30 and 45 days intervals, at different levels of P,

When 10 g per plant of P was applied at 15 and 30 days

interval of time no significant difference was seen in. the



‘Mean 1ife of flower (days)

FIG. 9 INTERACTION EFFECT OF POTASSIUM AND INTERVAL OF

FERTILIZER APPLICATION ON MEAN LIFE OF FLOWER
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liferf flower, while P application at 45 days interval
sighificanﬁly increased the 1life of flowers compared to 15
and 30 days interval of epplication. Thig trend vias again
observed, when P at 45 g per plant was applied at different
time intervals. Application of P at 30 g per plant signl-
ficantly increased the life of flowers with increasing

intervels of application.

| Application of potassium at 5 end 15 g per plant at
different intervals of time, significantly inereased the
1ife of flower, with increasing inteérvals of appllication.
But application of K at 10 g per plant, significently
reduced the 1life of f£lower at 15 days interval, compared
+0 30 and 45 days interval of application. There was no
significant difference in the mean life of flower when

10 g K was applied at 30 end 45 days intervals,

When potassium was applied at 15 days interval no
signifiéant difference was observed in the mean life of
flover at first two levels {5 and 10 g) of K (Fig. 9).

But 15 g of K applied at 15 days significantly reduced the
life of the floweér compared ¢o 10 g of K. K application

at 30 days interval showed no significant variation at
different levels of K. But 45 days interval of application
showed a significant reductlion in the mean 1ife of the

flower at k2 level compared to k4 and RB'



" Table ¥ Correlation of nitrogen, phosphorus, potassium and
interval of fertilizer application with blometric
characters e : ‘

. Chayacters

Nitrogen Fhogsphory

1w Potassium Timo

- interval
of forti-
- lizer
‘ application

Vean increase in

height of the
plant during a -
period of 15
days

Total numbey of -
sprouts produced

Total number of
flovers produced

Mean length of
fiover shoot

Yean thickness
of £lower shoot.

Mean number of
lepves in the
flover ghoot

N

Mean dimmetey
of f£lower

Mean number of
petals in a
£lower

Mean number of
days taken for

opening of fiower

bud

. Mean 1life of
flowcy

0.0806
Q40144
0¢ﬁ8?5ﬁ‘
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00909

040597
0.1821"
0.2016"

0.1696"

O g;? QBQ‘H .

| 0'1 121 "

‘ ¥
042330

T . I x
0.0 0.3236

4o dr

0.3567 0¢396é#%

0'3506?ﬁ- O N 2736.. e

0.3726  0.2427

0.3615"°  0.h5LET
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037 0.4390
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03903 0,619
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0.3571" 0, L6553

" % Sigificont at 5 per cent level -

#% Significant at 1 per cent level
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3. Correlation of N, P, K and T with biometric characters

Table 11 pro#ides the results on the correlation of

N, Py ¥ and T with ten biometric characters. Nitrogen showed
positive non significant éorrelation'with mean increase in -
height of the plant and total nuamber of sprouts produced;h

. It's assoclation with total number of flowers proaduced was
negative and negligible (-0.0144)., Significant pozitive
correlation was existing between nitrogen and mean length
of flower shoot; mean thickness of flower shoot, mean number
of leaves in the flower shoot, mean diameter of flower, mean
nunver of petals in a flower, mean number of days taken for

spening of the flower bud and mean life of f{lower,

Phosphorus showed positive non significant correlation
with mean increase in plant helght, number of sprouts produced
and number of flowers opened. DPositive significant correla-
tion was seen between phosphorus and other characters like
mean length of flower shoot, mean thickness of flower shoot,
mean diameter of flower, mean number of petals in a flower,
nurber of days taken for cpening of the flower and mean Llife
of flower. From the different characters studied, the asso=

ciation of P with mean 1life of flower was the highest (0.3236).

Potassium exkiblted highly signlficant positive corre~

lation with all the characters studied.
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Time interval of fertillzer application also showved
high positive significant correlation with all the character
under the study. Among these, highest correlation was seen

with mean number of days taken for opening of flower bud

(0.4717).

&4, Inter correlation of bigmetric characters

Inter correlation ¢of blometric characters from the

study are presented in Table 12,

Mean increase,iﬁ height of the plant'shswed highly
significant and positive correlation with total number of
sprouts produced, total number of flowers produced, mean
length of flower shoot, ﬁean thiékness of flower shoot, mean
number of leaves in the flower shoot, mean diameter of flower,
mean number- of petals in a flower, mean number of days taken

- for opening of flower bud, and mean life of flower. It's
agsociation with mean length of the flower shoot was the

highest (0.8442),

Total number of sprouts produced also showed highly
significant positive correlation with total number of flowers
produced, mean length of flower shoot, mean thickness of
flower shoot, mean number of leaves in the flower shoot, mean

diameter of flower, mean number of petals in a flower, mean



Table 12

Inter correlation of biometric characters

A\
Mean Total Total Mean Mean Mean Mean Mean Mean
Characters increase in number of  number of length of  thickness number of number of  number of life of
height of sprouts flowers the flower of the leaves in petals in days taken flower
the plant produced produced shoot flower the flower a flower for open-
during a shoot shoot ing of
period of flower bud
15 days
Total number of *x
sprouts produced 0.7103
Total number of ' ) **
flowers produced 0.6485 0.8408
Mean length of Ll * % e ¥
flower shoot 0.8442 0.6962 0.5755
Mean thickness of *x *% ** o,
flower shoot . 0.8075 0.6947 0.5808 0.9574
Mean numbef of % % % % %
leaves in the 0.8395 0.7238 0.6181 0.9722 0.9523
flower shoot
3 ** % ek * ¥ . *% *3
Mean diameter of 0.8%89 0.724% 0.6078 0.9777 0.9771 0.9721
flower .
Mean number of petals ** *% * % *% Gl *%
in a flower 0.8214 0.7069 0.5936 0.9590 0.9708 0.9514
Mean number of days *% *u % o ¥ . %
taken for opening of 0.8093 0.6828 0.5731 0.9570 0.9706 0.9443 0.9856
flower bud ' ]
it % *H ¥ *# ¥*% *%
Mean life of flower 0.7692 0.6397 0.5332 0.9304 0.9430 0.9203 0.9584 0.9699**
level

¥% Significant at 1 per cent

LS



number of days taken for opening of‘flower bud and mean life
oﬁ flowers. Among these aspects highest correlation was seen

with total number of flowers produced (0.8508).

Total number of flowers produced exhibited highly
sigﬁificanf positive correlation with mean length of flower
shoot, mean thickness of4tlower shoot, mean number of leaves
in the flower shoot, mean diameter of flower, mean number of
petals in a flower, mean number of days taken for openinglsf

flower bud and the life of flowers.

Mean length of flower shoot showed positive and highly
significant csrrélation with mean thickness of flower shoot,
mean number of leaves in the flovwer shoot, mean dlameter of
flower, mean number of petals in a flower, mean number of
days taken for opening of flower bud and the life of flower.

It's association with size of the flower was the highest
(0.9777).

Mean thickness of the flower shoot also showed high
positive significant correlation with mean number of leaves
in the flower shoot, mean diameter of flower, mean number of
petals in a flower, mean number of days taken for opening of
the flower bud and the lfe of flowers, Highest correlation

was seen with size (diameter) of flower (0.9771).
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Highly significant and positive correiatian was
obaerved between mean number of leaves in the flower shoot
and other characters like mean diamet@raof‘flower, mean
number of petals in a flower, mean number 9f days taken for
opening of flower bud and mean life of flowers. Of these
also, highest correlation was seen with mean diameter of

fiower (0.9721).

Mean diameter of flower exhiblted highest positive
significant correlation with mean number of petals in a
flower (0.9846). It's association with mean number of days
taken for opening of flower bud snd mean life of flower were

also positive and highly significant.

Yean number of petale in a flower showed highly signi-
ficant positive correlation with mean number of days taken

for opening of flower bud and mean life of flower.

Highly significant and positive correlation also
existed between mean number of days taken for opening of

flower bud and mean life of flowers.



DISCUSSION



v, DESCUSSION

Roge plants react differently to the applipatiOn of

 major nubrients at‘different levels and at differeﬁ% splits.

The present iﬁVesﬁigaﬁion'was carricd ouﬁ;to.find'sut'the
effect of splzf appiicatiﬁh of nitrogen, phosphorus and

| potassium on the‘g?swﬁhfand floviering of»rsse cv. Happiness,

The resulis abtainéd from the study are discussed under the

- £ollowing titles. : .

(i) Incresgse in height of the plant

e results given in Tebles 1 to 4 ihdicated that no
significéﬁt difference could be nbticed in plant héight
increase, due to the applicafidﬂ éf different levels of
mi%rogeﬁ,‘phosphorus or potassium. So it is evident that
minimal quantity of nutrients will be sufficient to meet
the requirement qf the orop in terms of plant height, Smith
(1ol ) obtaineé haréy and vigorous rose*ﬁlant at lover levels
of N, Pal gt al. (1985) reported that in Jasminun saubac
phosphorus had no effect on plant holght. The present results
f£ind support from this observation. But Young et al. (1973)
obtalned significant,impvcvemenﬁ in plent height of rose
plants by higher doge of N. They further observed that the

effect of P in inereasing the plant helght was less pronounced



a5 compared to N. Yadav gt al. (1985) also obtained en
in¢rease'in height of rose plants with the increase in N
level., Woodson end Boosdley (19282) reported reduced grovth

in green house roge due to low K supply.

As the interval of fertilizer application increased
the helght of the plants also increased. This indlcate
the necesgity of.applying the correct quantity of nutrients
at the correct time_to.rasé plants. VWhen the interval of
fertilizer application wag increased, the quantity of
nutrients applieé at a time &lso in&reased and the plant
will get sufficienf time fLor vegetative growth and flower

production,

lione of the imteractions were found to affect
significantly the height of the plants (Table 5 to 10),
Yadav gt al. (?985):qbserve6 that in rose,'var. lMontezeuna,
NP interaction was not found significent on plant height,
The result also agress with the findings of Divakar (1983)
in apple. He found that application of W and P did not
show any significant difference on increase in plant height,
But Yilliams and Thompson (1979) reported that ¥ and P
fertilization at planting time increased plant height in
the first growing season of Golden Delicious apple trees

on M=26 root stocks,

The data glven in Appendix II reveals that in general

the mean increase in height of plants were not influenced
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by various treatments compared to émntrol. The treatment
npqkst; showed the highest mean vaiue (8.21 cm) for
increase in plant height.

(11) Production 9f new sprouts

N and P were ncﬁff@und to affect significantly the
number of sprouts. The result agrees wiﬁh the findings of
Axbar (1979) in Edward rose, who reported that increasing
levels of N had no significant influence on the number of
vegetative Shoots; So the lover doses of N will be suffi-

cient for the production of shoots in rose plants.

The present study revealed that medium dose of pota=-
ssium (10 g per piant} significantly increased the number
_ of sprouts produced. Bhattecharjee (1985) observed that
in Jasminﬁm grondifiorum K,0 epplication increased the

mumber of branches per plant.

Interval of fertilizer appllication did not influence
_the nugbey of sprouts produced. This indicate that ferti-

lizer application at longer intervalg or reduced number of

applications is sufficient for the crop with regard to

production of new sprouts.

The interactions NP and NT were found to affect

significantly the number of sprouts produced. But their
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main effects being inslgnificant, they are not important
in praducing variation in the number of éprouts.’ Chezhiyan
et al. (1986) also observed significant interaction of nitro-

sen ¥ phosphorus in respect of nuaber of branches per plant

in Chrysanthemun indicum.

The treatment combination nypykst, recorded the maxi-
mum number of sprouts. The study revealed that by manipu-
lating the nutrient levels it may be possible o increase
the production of Sprouts.' Increaged production of shoots
might help to produce more flowers and thus increasing the

yield,

(£11) Number of flowers produced

The results given in Tables 1 to 4 revealed that
there is significant difference in the number of flovers

produced at different levels of W and K used.

Tn this study lower dose of N was sufficient for
producing meximum number of flowers. Saini gt al. (1978)
observed that higher dose of N had an adverse effect on the
munber of flowers per bush in rose. The present study £ind
support fronm this observation. Higher dose of N causes
excess vegetetive growth, The increased vegetative grovth

is at the expenge of flovers. DBut according to many other
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workers incréasiﬁg levels of N was found ﬁs increase flower
pﬁoducti@n‘in rose (Nijjar and Rehalia, 1977; Young et al.,
1973; Moharana end Pradhen, 1976; Yedav eb al., 1985 and

~ Nenjan, 1979).

Adaition of phosphatic fertilizers did not affect
signifidaﬁtly\the7prcductian of £lovers in the present stud?.l
Simller effect was observed in rose by'Young et al, (1973)-'
and Maharana and Pradhean (1976) end also in Jasminun
aurieulatun by Pal st al. (1984) end Muthuswamy and Papplah
(1963) . Tha,resuit of the present study showed that the

1owest dose of P is sufficient for producing weximum number
of {lgwers, But ¥illiems and Thompson (1979) found that in
apple with greater amount of P fertillzer, the number of

flower clusters increased,

The effect‘of K»onvflawer,prsduction vas significaﬁt.
The results showed that medium level of X is suffieieﬁﬁ\for
meximum flower production. Saini et gl. (1978) end Kamp
and Pokorny (1958) abserved that medium levels of K was
beneficial for fl@wer production in rose. However Bik (1970)
in rose, cv, Baccara showed that X individually did not
record any significént reséénse cn‘flower ﬁroduction. Inter-
val of fertlliizer applicatisn did not affect significantly

the yield of flovwers, But at shorter intervaels of fertillzer



applicatisn, a slight beneficial effect was noticed in the
flower vield, Muthuswany and'Pa@piah {1977) obtained similar

results in Jaswinum grandiflorum,

',In'this study NP, NT and'KT interactions were found
to'affectvsignifiéantly‘the productlion of flowers. Zal'tsfds
‘and Cheperin (1974) and Yedav gt al. (1985) also observed
that NP inﬁeractian'had a significant effegt on rose flower.‘
yield, |

The treatment combination which r@cafdeé'the maximum
number. of flowers was ngpykst,. Bakly (1974) in Chryslar
Imperial variety 6£ resé'planis obgerved that higher 1evel'
of N .and ﬁ,eombingd with medivm level of P produced highest
veturn of cut flowers. In Rosa bourbonisma Trulappan gt al.
(1980) found that a éobbination of medium levels of N, P

and K wag better for flower production.

(iv) Length of flower shoot

Increase in N levels significantly increased the
length of flOweriﬁg Sheétq This may be due to the fact
thét‘N had a beneficial effeot'in increasing the genéral
grauth and‘ﬁigsurief the plant and N ig a major constituent
2f plant protein,,amiﬁoacid and chlorapﬁyli. The present

fesult wag in confirmity with the findings of several workers
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in rose (Bik, 1972; Young et ale, 1973; Nanjen, 1973; Nijjar
and Rehalia, 1977; Akbar, 9979 end Seini gt al., 1978).

Enasbhorﬁs application sﬁowed no‘signifieanffeffect
on length. 0; flguer shoot. So the ldwer level of P mey be
sufficient for producing ensugh 1ength for the flower shoot.
Saini et als (1978) reported that hiph dQSS«O& P reduced
the flowér shost length. The results of the Dresent tudy

find support from this observation.

Yith regard to K application, the lower level of K
(5 g per plant) produced the longest flower shodot. Increas=
ing K above this lavel significantly reduced the length of
flower shoob, aealey (1950) and Culbert {1948) observed
that potassium apparently perform some “important function
in the elongatlion of flswer'Shopt of roses, In‘the nresent
study also X seems to be asgociated with the length of flower
shoot, but above the optimum level it 1s detrimental to
growth. However Bik {1972) reported that increasing X levels

improved stem length in rose,

As thé interval @fifertilizer»applicatian decreasedy
or when the fertilizers were applied in more splits, the
length of flover éhost incfeased@ This may be due to the
faet that erQvent dressing with fertilizer will help in

hetter uptake of nutvients end thus increase the ﬁeneral



&7

growkh and vigour of the plont., Dut Kim et al, (1969) in
apple found that there was-nq significant difference in

 shoot growth by the application of N in diffevent splits.

. The NK and NT interactions were found significant
sn the lepgth of flswer gshoot. Longest flover shoot was.
produced by the itreatment combination n2p2k1ﬁ3. But Akbar
(1979) reported tﬁaﬁ in Rosa bourbonisna, the treatment
which had a high pobash content relative to ¥ and P regi~
gtered the highest value for the length of flower shoot.
A1l the treatment combinations increased the length of flovwer

shaot compared to control;

(v) Thickness of flower shoot

N, P or K did not affect significantly the mean
thicimegs of flower shoot, Hence 1t seeuws that the lawef
levels of these nutrienté were sufficlent with regard to
the *thickness of the shoot, But Hulle (1966) reported that
in rose an increase in the rate of ﬁ application resulted .
in & larger esilar’diameter'but K had 1ittle effect, Nijjar'
Iand Rehalia dbserved that the higher level of N was effec-
tive in mc_re’asing the sitem diame‘ter* of rose, V. Superstar.
Interval of fertilizer application also did not influence
~the thickness of the shoot. |

None of the inkeractions were found significant on
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the mesn thlcikness of flower Shoot., Ushokumeri (1986) also
found that the NK and FX interactions did not affect signl-
| ficantly the girth of the voot stock at the ﬁime of budding.:

In generél-thiekne ss of the flower shoot was affected
by all the trea%ments comparea.ts control. The treetment |
which pwaduced'thé méxiﬁum stem girth was nmbqkﬁtr. Bose
ané Jana (1978) observed that in Bougeinvillea increased
amount of N, P ‘end K promoted meximum dicmeter of shoot.
‘In the present study the treatment which had a high N (30 g)
content than P {15 g) and X {15 g) registered the highest
value for the thickness of the shoots Thls shows the role
of N in the vegetative grovth and vigour of the plant. |

(v) Nugber of Jeaves in flover shoot

An incregse in the number of leaves was observed
by N, P and K Bpplication. But significent difference vas
not observed among different levels. Nanjan (1979) observed
that applicaticn,§f~ni%rsgen@us.fertilizers profoundly
influenced the praduction of leaves in Edward rose. ,Inc?eased
pwsﬁuctﬂon of leaveg might help to synthésize more ﬁhﬁuﬂ* .
synthates and to sugment the stimulus for f£lowering, thus
inéréasing_the_yielé'af flowerss In this study, in@ervqll
of fertilizer applié&ti&n also did not influence the produc~

tion of leaves., Henee 45 days intervael of application is
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sufficient for maximum leaf production.

NT and KT inbteractions were found to affect signifi-
cantly the production.of leaves. Dut thelr main effects
being insignificant, they are not important in producing
variation in éh@ number of leaves. The treatment n292k2t1
shoved the maximum number of leaves in the flower shoot.
raese et al, (1984) found that in apple a moderate rate of
monoammonium phosphate (6 g per tree) resulted in trees with
grester leaf number. In the present study all the treatment

combinations were found to be beneficial compared to control.

(vii) Tlower size

Application of N showed a significant increase in
flower size. Increasing levels of N might increase the
length of flower shoot which might have produced a flower
with larger dianmeter, The result agree with ﬁhé Tindings
of Nijjar and Rehalia (1977); Saini et gl. (1978) and Yadav
et gl; (19385) who observed that higher level of W was highly

effective in increasing the diameter of flower.

Application of P end K did not show any sipgnificent
effect on flower size., This is supported by the £indings
of Maharena and Pradhan (1976) in rose. Hence the present
gtudy revéa1s that lover levels of P and X is enough for

producing flowers with good size,
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Interval of fertilizer application élss did not
affect significantly the flower size; So it seems that 45
@ays‘af applicafion is sufficient f£or the crdp compared to
15 or-go days interval of application. Natarajan and Rao
(1983) stated that in Jasminum pgrandiflorum, split applie
catlon of fertilizers did not affect the floral characters

as compared with a single ammual application,

The NK interaction significantly influenced the
flower size, The treatment combination which showed the
" maximum value for the flower size is ﬁgp1k2t1.A Alllthe
treatment combinations were found to be effective compared
fo control. Acoording to Meharana and Pradhan (1976) com=
plete application of NPK considerably increased the size
of flower. This sfatément also lends support to the present
 study, ' |

(viii) Numberlaf etals in a flover

Application of N, P or K did not affect significantly
the number of petals in‘a flower, This shows that nutrients
have no definite role in détermining the numbef sf‘peéals
in a flower, Akbar (1979) reported fhat‘in §g§g,bouerniana
nunber of petals in a flower were netasignificantiy influenced--
by the nutrients, This statement provide support to the

résult obtained in the present gstudy. None of the interactions
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‘wére fﬁmnd to aﬁfeot sigﬁificant1y the number of petals in
a flower, In general no significent difference was observed

between the treatment éombinations and controls

Apnlica%mﬁ of N and ¥ were not st griif-i cant with
regaré to the number cf days taken for opening of flauer R
bud« Bub as the 1eve1 cf increased thére was a. signifi«
cant delay in the agening of flower bud, This shows that
aﬁsng theimajor ﬂufriehts oly P has a roie in the opening
of the flower bud. Ushakumari (1986) also reported that
higher lovels of P delayed the flower opening of rose, Fer-
tilizer'aﬁpiicétiou at longer intervals also delayed the
opening of £lower bud. So fertilizer application in nore
number of splits will help in the early opening of the flower
bud, |

NP, NT and PI interactions significently affected
this chayaé%nés The ﬁréatmeﬁt ¢ombiha$icﬂ‘Whieh recorded
the least. nnmbev of dayg far f£lower opening wag nﬁpz 3t1,
Bakly (1979) also reported that higher fertilization levels
delayed flcwer opening of rose, A1l the treaxments‘were ,

found effective campafed;ts_asntral,

(x) Life of flower

fitrogen application at higher lévels significantly
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reduced the iifé of flaﬁéf. fﬁis way be.due to tpevfacﬁ 
that N application at higher levels will make the plant
succulentfdnd weakens the plant which will readce the 1ife
of flower, Higher 1evels of P increaseﬁ the mean life of
flower. This can be supported by the xugb that P strenge
thens the plant and keeps in a vigorous healthy condition,
Saini (1977) also reported that longevity of rose f£lowers
was.igpraved by high dose of phosphorus and low dose of
netTogen, ‘Applicatién of K showed no significant effect |
on the lfe of flgver. Bik (?972}-£éuné that increasing
levels of potassiuvm had no siénificant effect on the keeping

quality of rose flauer.

The interactions NP, NT, PT and KT significently
affected the life of flower. The treatment nypskstz recorded
the éaximum'life of the flower. ALY the treatment combinas-

tiong were found e¢ffective compared to control.
(x1) Correlation studies

Correlation of nitrogen, phosphorus, potassium and
interval of fertillizer application with the biometric charace
ters were studied, N and P showed positive 51gnificant
correlation with characters like length of flower shoot,
thickness of flower ého@t, nnmber'oﬁ 1éaves in the flouer

shoot, dlameter of flower, number of petals in a flower,
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" number of ‘daye taken for opening of £16wer bud snd 1ife of -
fiéwer. Of théée; diaﬁefer of the flower was‘seen té»bevhighly
correlated with N application. But P wag séén to be highly
correlated with the life of flower. »P—applination will
gtrengthens the plant and will retain the flswers-fsr"more
days. Application éf K showed positive significant corre-
lation with all the characters studied, S5 K is reguired

fop thé overall gfbwth and £lowering of rose plants. Intér-
val,of féftiliéer:applioatian also showed positive. gignifi-

cant correlation with all the characters.

A1l the biocmetric characters under the study shoved
highly significent positive correlations among themselvess

Their correlations ranged from 53,3 per cent to 98,6 per cent.
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VI . SUMMARY

"An investigation was undertaken in the Depertment of

Horticulture, College of Agriculture, Vellayani, for a period

- of one year starting from January,1987 £9 find out the effect

2.

0f graded and gplit application of N, ® and X on the growth
and f£lovwering of one export variety of_rose, Happiness. The

experiment was designed in factorial CRD with two replica=-

tiond. The treatments consisted of the varioug combinationsg

of three levels each of N, P and K applied in three different
time intervals and one absolute control. The resulie of the

study are summarised beldw,

In general the mean increase in,height of the plants were

not influenced by different ievels of N; P and Ra S0 1t 1s
evident that ninimal cuantit; of nutrients will be suffioient
to meet the requirement of the crop in teras af plant hedight.
The treatment nypylzty shoved the highest mean value (8.21 cm)
with reference toiiné?ease in plant height, An increase in

ﬁhe.interval of fertilizer ap@licaﬁidn wag found €2 increase

the plant height,

Medium level of K (10 g) was f£ound to produce maximim number
of sprouts. Application oﬁ“m; P or altering the interval of

fertilizer'applicgﬁioﬁ did not influence this character.
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Ly

6o

-J
an

Only the NP and NT interactions were found to be significant,

The various treatment combinations were not found to play a

significant role compared to control,

Higher levelas of K was found to increase the number of
fiovers produced. Dut lower levels of N and P were suffi-
cient for maximum f£lover yield. The interactlons NP, NT
anpd KT weﬁe aipnificant with respect to this character,

The tréaiment-n1p2k2ﬁé recorded the maximum number of flowers.

N application (30 g per plant) significantly increased the
length of flower shoot, With regerd to P and K the lover
levels were found %0 be effective. Yhen the fertilizers
were applied in more splits, the length of flower shoot
increased,  The longest flower shoot was. produced by the

treatment ngpaaqtsland the Iinteractions §3k1 and ngtq.

. None 2f the ﬁain effocts or their interactions were Found

to affect significéntly the thickness of the flower shoot.
5o the laver leveld of N, P and K werg sufficlent with vegard
t5 the thiclneas §£ the shoot, But 2ll the tréatments proved
to be effective in increasing the thickness as compared

control. The best treatment vas nﬁqugfaﬁ'

The NP and KT interactions had significantly affected the

number of leaves in the f£lover shoot. In general all the
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8.

Qe

- 10.

+reatments were found 5 be beneficial compared to control.

The treatment n292k2t1'recorﬁed the maximum value,

An increase in the level of N was found to increase the
diameter of the flower significantly. Lower levels of P
and. & weré sufficient for producing flowers with good Size.
The best treatment waé néqu2t1 vwhich recorded the maximum
value (7.05 cm). Oniy the NX interaction was found signi-

ficantly conbtribubing to the difference in diemeter of the

flower.

Fertilizer spplicatisn at 45 days interval was found to be
beneficial for petal number. The main effects of N, P, K

and none of their interactions were found %0 influence signi-

‘ficantly the number of petals in a flower. The treatment

ﬁ2p2k3t3 recorded the maximum number of petals.

Opening of the flover bﬁd'was delayeé.with'an iner@&ée in
the level of phosphoruSs Fertilizer-applicatipn,aﬁ longer
intervals vas alss found to delay %ﬁe opening of floswer bud.
An early opening of the f£lower bud vas found to be associgted
with‘thé treatment_n3p2k3t1 and interactions n,py, nzky and

P1t2!”

Higher doge of N (30 g) was found to reduce the life of the

flower significantly, while higher doses of P (45 g) increased
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the flower life, Fertilizer application et longer intervals

{45 days) was also found to prolong the 1life of the flower.
The treatment nyP3ksts and~the~interactians D5y Dtz Pyts
and kqty recorded the meslmum value with respect to the lon-

gevity of the flower,

Nitrogen and phosphorus showed posibtive significant corree
lation with length of flower shoot, thickness of flover
shoot, number of leaves in the flovwer shoot, diameter of

flower, number of petals in a flower, number of days taken

. for opening of flower bud and 1ife of flower. Among these,

the diameter of the flover was found to be highly correlated
%ith nitrogen application, But phosphorus showed‘highesﬁ
ecorrelation with meanllife of flover. Potassium and inter-
wal of ferfilizer&gpplication-shawed highly significant
positive correiation with all ﬁhe'charackevs studieds AL
the blometric characters umder the study shswedAhighly signi-

ficant positive correlation among themselves.,
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APPENDIX - I
CHEMIGAL ANALYSIS OF SOIL

Constituents Content {(per cent)

Available N . - 0,085
" . 0.013

" . K 0,042




APPENDIX - II

Effect of treatments on growth, yield and

flower characteristics

Mean Mean HMean | Mean Mean Mean Mean Mean Mean Mean

increase number number  length thick~ number dlameter number number life
Treatments in of of of negsg of of of flow- of of days of

height sprouts flowers flower <flower leaves wer petals taken flower

of the produced pradue shoot shoot in the (cm) in a for in

plant " ced (cm) {cm) flover - .flower opening days

during shoot : of flo- .

a period : wer bud

of 15

days

(cm)

1 2 3 4 5 6 7 8 9 10 11
n1p1k1t1 3.82 20,0 2.0 16.08 1.14 5.92 5625 _15.13 5.43 2¢35
n1p1k1t2 5.85 20,0 9.5 18.86 1.28 5492 5.90 iﬁqﬁﬂ 3.42 2.56
n1p1k1t3 6.13 22.0 12.0 19.03 1.30 6.56 5.71 17.72 3,53 3.61
n1p1k2t1 1.97 24,0 3¢5 14,49 1.28 647 525 6.9 3.65 2¢32
n1p1k2t2 3.90 28.5 12.5 15.68 1.37 ©.20 5.18 15,28 3.49 2,69
n1p1k2'i:5 3.84- 17 .5 G5 17035 1.38 6.883 5454 _ 17.20 3-46 30“'7
n1p1k3t1 2.08 45,0 25,0 18.97 1.42 702 £.05 18.17 3.75 2,31
nypikzt, 3.69 45,0 23.5 17.06 1.47 6.67 5499 15.98 3.18 2.49
nypykzts 8.21 2840 20.5 19.28  1.45 731 6.06 16.18 3,55 2.7
n1p2k1t1 3,20 33.0 18.5 18410 1.38 672 6,00 14.2 3.36 3432
ny Pk t, 4a75 13.5 4e5 16.29  1.37 5.09 5.25 16,17 3.54 3.84
n1p2k1t3 1.92 3.0 5.5 1.37 5,56 4,55 | 1715 3698 3.7%

12.27




Appendix - II contd.

1 2 3 4 5 6 7 8 E 10 11
nqpokaty 2.8 25,5 8.0 15.45 1,37 5.65 5.46  17.50  3.60°  3.05
mpkyts,  7.02 5840 32,0 17.00 1.46  6.53 5 65 17.67  3.63 3.07
Ny Pokyts 5.03 33.5 18.5 16.27 1.23 6.65 5457 1637  3.73 3.46
nyPoksty 2.54 19.0 14.0 15.47 1.33 5.81 5.95  16.93 3.52 . 2.86
nyPokst, 5.30 18.0 6.5 15.91 1.30 8,35 6.62 16.67 4,03 3.96
nPoksts 4,80 14,5 6.0 20.54  1.45 797 6.12 15.79  3.59 3.73
ny Pl ty 3235 20,0 7.0 15.88  1.33 6.28 5460 16,00 3.55 3.31
mPakqty 459 32,0 11.5 20.53 1.44 8.01 6.07 17.39  3.54 3.51
nypskets  3.09  10.5 7.5 22.09  1.63 6.55 ~ 6.08  17.88  4.50 5.96
nyPak,ty 3.51 25.0 16.0 18,74  1.40 7.29 5.86 17.42  3.64 3.48
nyPgkst,  4.21 19.5 6.0 15.83 143 7.89 570 17.72 3.62 4,11
1Pkt 3.80 36.0 12.0 1635 1.35 5.47 5475 17.62  4.30 4.12
ny Pakyty 245 32.5 21.0 19.12 1.36 6.39  © 5.95 17.01 5475 3¢50
mPzkzt, 5.27 28.5 15.0 21.01 1.64 3.46 §.33 16.91 3.49 %.68
nyPokzts 6.88 10.0 2.5 17.75 1.26 6.09 5456 19.25 5.09 442
n,pe kg ty 2.40 13.0 7.0 19.93  1.378 6450 6.03 16.25 3.99 2.36
n,pkyts .24 17.0 2.5 13.75 1.64 5470 5462 15.75 3.42 2.42
n,py Kty 5.40 28.0 13.0 16.97 1.26 6,79 ?.62 16,15 3.60 3.53
N, Koty 1.98 22.0 10.5 20.91 1.47 7457 7.03 16.64 3.49  2.42
nypykot,  3.12 22.0 8.0 14,51 1.23 6.52 5. 74 17.57 3.78

2.72




Appen@lx -

IT contd.

1 2 4 5 6 7 8 9 10 11
nopikyts | 6.00 10.0 19.03  1.29  7.28 5479 16.05 561 2.62
nopaksty 3433 740 22,50 1,54 7.6 587 16.58 347 2.38
nypqkat,  %.00 14.0 16,86  1.43 7435 5.85 17.35 3.36 2,72
nypplkisty  6.08 10.5 13,78 1.27 6.27 5475 17.62 3.65 2,55
NPty  2.65 9.5 15.94  1.38 6.98 5.65 16.84 3.64 12,55
nobok t,  6.64 4.0 15.07 120 - 6.38 5.19 14,13 3.50 3,50
nypokyts 7.00 , 2.0 27 +88 160 8.00 6.63 19.00 4.25 4.00
NPk Ly 2,94 17.5 9.0 21:38  1.35 8.63 6.42 16.36 4,05 3.36
Ry kb,  3.98 15.5 20.62  1.56 769 6ohs2 17.38 3479 3458
nabokots  4.50 7.0 1717 1049 5467 586 19.62 5.93 3407

C MoPoKgty 3.3 16.5 17.73 1429 6.71 6.03 13.89 3432 2.69
RyDokst, 5.2 23.0 16.69 1441 6477 6.17 17.32 3.31 3.09
NyPoksts 2425 3.0 1413 1,37 4.88 5432 19.75 413 4.13
ngpskyty 342 11.0 17.92 1.32 6.9 6.08 17415 3456 4.0
Mgy, 49T 12.0 16.61 1.4 6436 5434 19.24 3465 3445
nypzksty 265 1.0 19,42  1.26 7.8 591 16455 3.78 3462
nypzk,ty  5.40 9.5 14,32 1.60 5.31 5.76 16.09 3.80 3.18
NoPzkst,  3.35 18,0 16,79 137 6.99 5.2 16.96  3.56 3.60
nypzkst, 6465 28.0 18.46 1.35 754 5.99 15.77 3.76 - 3.42
ngpqlyty 2,75 4.0 21.59  1.44 7425 5,17 16.09 375 2.59
nxD Ky, 4,92 TeD 19.80 1.49 5,70 5.85 17.75 3.25 2,30




3 4 5 6 7

8 3 10 11
Nsp Ky by 3045 115 21,35 1.3 8.04  5.76  17.89 3.6 2.64
nxpq kot 4140 1340 22,51  1.64 8.46 6.09 18.78 346 2.60
nappk,t, 24:.:0 645 17.68  1.38 6.02 6.1k 18,31 3460 3400
nsppkyts 36.0 155 17.02 144 670 5.92 16,81 3.92 2.83
ngDqksty 19,0 8:5  18:99  1.50  6.47 6.0 17,27 3,57 2.75
NzD4 1€3‘t2 18.5 8:5 15.51 1.36 T 3l 6.03 17422 5459 2-‘_*7
n5p1k5ts 13.0 3.0 20.50  1.77 6.38 6.25 18,00 4,00 313
n3p2k1 4 20.5 55 26,62 1.20 7.02 5.70 16.44 5439 2.55
ngPokqt, 18.0 9.5  19:37 .40 7.30 6.3 16,83 3,49 3.05
n,p Kyt 13.0 545 13,22 1.1 617 5¢32 16,45 3475 2.72
ngp Koty 3540 1125 17.50 ~ 1.38 6.49 6400 17430 3.66 2.61
B3P Kty 1120 &5 21.25  1.43 8440 5475 15,17 5.17 2.42
nsp kst, 26,0 11.5 18,16 1.32 7438 5480 12,19 3.66 2.88
n5P5ky by 2045 540 21,43 1,72 7403 6.11 17.29 5.34 5.63
n3p3k1 Ty 7.0 1e5 18.45 1.65 6,00 6451 18.05 L.08 4 03
naD5k by 19.5 545 20,27  1.38 736 5494 17.96 3.59 5.65
nspsksty 1745 2.0 15.88  1.60 5450 6.38 18.00 5,25 4,00
NgPskty 20,0 745 21.79 147 7.50 R 18433 3.25 3.09
NzPxKzts 12.0 2.5 17.59 131 6.7 5.92 16,92 4a25 3.67
31.5 13.5

12,78 1.2 453 5.20 16,18 3.28 2,42




APPENDIX - III

Table of Analysis of Variance on the mean increase in
height of plant during a pericd of 15 days

Source DF ;_‘ - MSS R F

Treatment 71 4.296 1.497
N 2 . 0.595 0,207
P 2 2509 0.875
K 2 2.546 0.887

T 2 76724 . . 26,743
NxP 4 3.918 1,366
PxK 4 1.416  0.494
NxK 4 1,020 0.356
NxT 4 0.894 0.312
PxT b 7.045 . 2,456
KxT 4 0.754 0.263
?gggigigfons 9 ?'Oéh, oo 71'Q62
Trt vs Ctr 1 11.032 3845

SE = 1,1976
** Sipgnificant at 1. per cent level.



APPENDIX - IV

Table of Analysis of Variance on amean number of sprouts

- produced
Source P . NMSS. ¥
Treatments 71 175.625 1.615
N 2 263,777  2.426
P 2 153.481 1.228
K 2 630.215 5:796
T 2 - 237.461 2.184
NxP 4 364,439 3.351
Px K 4 - 161.337 1;48@
N x K 4 158.606 1,754
NxT 4 274,66k 2.526"
PxT 4 184,979 1.701
ExT 4 189,369 1.741
Trt vs Ctr 1 134,039 1.233
Error 73 108,739

SE = 703736
*® Significant at 5 per cent level

*¥% Significant at 1 per cent level



APPENDIX - V

Table of Analysis of Variance on mean number of flowers

produced
Source 3 MSS ¥
Treatuents 71 72,093 2,083
N 2 371.528 10,752
P 2 5,821 0.168
K 2 259,563 7.498
T 2 29.760 0.859
N x P b 134,802 3.804
Px K 4 60.152 1.737
N x K 4 67.398 1,947
Nx T A 87.249 2.520"
¢ x T 4 103.358 2,985
Remaining g :
interactions 39 59’?56 1.712
Trt vs Ctr 1 18,001 0.520
Frror 73 34.616

# Siegnificant at 5 per cent level

** Significant at 1 per cent level



APPENDIX - V1

Table of Apalysis of Variance on mean length of flower

shoot
source o MSS P
Treatment 7 14,572 2,908
N 2 19,586 9.897
p 2 1,064 ' 0.212
K 2 24,705 Lo
7 2 28,429 5.675
N x P A 11,181 2.?32
PxK 4 2,008 0.400
N x K 4 25691 5,128
Nx T 4 22.848 4,560
PxT 4 4,596 0.917
KxT 4 9.45G 1.888
s tes 3w
Trt vs Cir 1 59.063 11789
Error 7 75 5,009

*%* Significant at 1 per cent level



APPENDIX - VII

Table of Analysis of Variance on mean thickness of
flower shoot

Source oF MSS F
Treatment 71 0.031 0.928
N 2 0,058 1,747
P 2 0.069 2,081
K 2 0,003 0.113
T 2 0.028 Q.643
NxP b 0,069 2.060
Px K 4 0,043 1.295
NxK 4 0.011 0,331
NxT 4 0,021 0.645
PxT & 0.028 0.855
KxT 4L 0.013 0.543
?ﬁggﬁgtgﬁons 39 0.035 1.071
Trt vs Ctr 1 0,153 4,641

Error 73 0.033

* Bignificant at 5 per cent level



APPENDIX - VIII

Table of Analysis of Variance on mean number of leaves
v in the flower shoot

Sourece : o MSS F
Treatment 71 14350 - 1.648
N 2 1,301 1.697
P 2 0,028 . - 0.033
K 5 1,712 2.039
T 2 2,090 2.55%
Nx P 4 1,200 1.576
Px K b 0.333 0,407
N x K b 1,878 2,292
N x 7 4 2,44 2.081"
Px T 4 40796 2,191
RKxT 5 2,297 2,804
fﬁ?zigé§§sns 39 | 1.472 '?.797
Trt vs Ctr 1 | 9,977 12.177*§,
Error , 73 | 0.819
SE = 0,640

* Significant ét 5 per cent level

wit giemificant at 1 per cent level



APPENDIX - IX

Table of Analysis of Variance on mean diameter of flower

Source IF MSS F
Treatment 71 0.291 2.109
N 2 1,313 9,511 "
P 2 0.125 0,505
R 2 0.205 1,485
7 2 0,393 2,851
N x P 4 0.183 1,332
Px K 4 0.122 0.839 .
N x K A 0.9 7,400
NxT 4 0.044 0.324
PxT 0.125 0904
K x T 0.068 04496
iz 3 oz
Trt vs Ctr 1 0.946 6.851"
Error 73 0.138
SE = 0.2628

* Significant at 5 per cent level
#% Significant at 1 per cent level



APPENDIX - X

Table of Analysis of Variance on mean number of petals
in a flower

source 9.3 M33 B
Treatment 71 2,464 1.242
N 2 5.512 2779
P 2 5.7596 1.8%
K 2 2.617 1.320
T 2 7643 3,853
Nx P 4 2,130 1.074%
Px K 4 1,704 0.859
NxK 4 0.265 0,433
NxT b 3.214 1.620
Px T 4 3.830 1.961
Kx 7T L 1.837 0.926
intoractions 39 2.713 1369
Trt va Ctr 1 1.488 0,750
Error 73 1.983
SE = 0,9958

*® Significaﬁt at 5 per cent level



APPENDIX - XI

Table of Analysis of Variance on mean number 9f days
taken for opening of flower bud

source _DF MSS I
Treatment 71 0142 2.080
N 2 0.016 0.234
P 2 0.515 7,534
4 2 0174 2,552
T 2 0:863 12,617
NxP 4 0.210 3,078
Px K 4 0.021 0.312
N x K 4 0.072 1.05%
Nx T 4 0,176 2,581
PxT A 0.593 8,573
K x0T 4 0.078 1,153
fopeintng o 3 oom 1w
Trt vs Ctr 1 0.287 44200
Error 73 0.068

* Significanﬁ at 5 per cent level

**% Significant at 1 per cent level



APPENDIY - XII

Table of Analysis of Variance on mean life of flower

in days
source o M33 B
Treatment 71 0.580 8.795
N 2 1,225 18,560
P 2 11,925 180.679
X 2 0,150 2.278
T 2 2,530 38,346
N x P 4 0.486 7.376
P x K A 0.077 1.180
N x K 4 0.056 0.859
Nax T 4 0.300 5,551
PxT A 1,224 18,560
KxT A 0.186 é,Bes%
iﬁ%gigiggans ‘ 39 “O°139 2f115
Trt vs Ctr 1 1.054 15,977
Eeror 73 0,066 |

S8 = 0,1816
* Significant at 5 per cent level

*¥* Significant at 1 per cent level



-EFFECT OF SPLIT APPLICATION OF N, P & K
ON THE GROWTH AND FLOWERING OF
ROSE cv. HAPPINESS

By
NIRMALA GEORGE

ABSTRACT OF THE THESIS
submitted in partial fulfiiment of the requirement
for the degree
MASTER OF SCIENCE IN HORTICULTURE
Faculty of Agriculture
Kerala Agricultural University

Department of Horticulture
COLLEGE OF AGRICULTURE
Vellayani, Trivandrum

1989



- ABSTRACT

| An experiment was ¢onducted to study the effect of
split application of N, P and K on the growth end flowering
of rose plants, The experiment was laid out in factorial
CRD with two replications. Three levels each of N, P and K
applied at three diffe;ent intervals wereicampared with one

absolute control.,

Tﬁe effect of split application of nutrients has been
proved by the results of the present .study. In general, the
mean increase in plant height was not affected by various
treatments. The treétmént combinations did not influence
the production of sprouts also., Higher levels of K appli-
cation increased the rmumber of flowers produced, whereas
higher levels of N reduced the fla&er yield., Maximun number
of £lowers were reéorded by %featmenm with 10 g.Nﬁ 30 g P
10Xk applied at 30 days interval (n1p2k2t2). The longest
flower shoot vwas produced by the treatment combination of
20 g N: 30 g P: 5 g K applied at 45 days interval {ngpglegts).
All the treatments resulted in an increase in thickness of
the flower shoot, and also ‘the number of leaves in the flower

shoot.,

Diameter of the flawer was found 4o increase signi-

ficantly with increase in N level, The treatment with 20 g N



15 g P: 10 g K epplied at 15 days intervals (ngpyltgty)
recorded the maximum diemeter for the flower. The treat-
_ménts.were not found +o be effective for inereaéing.the
petal number-comparéd<tp'éantrol. Opening of the flower
“bud was delayed by an increase in the level of phosphorus
and also by the application of fertilizer at longer inter-
vals. All the treatments were founé'effecﬁiVe in ineréasing
the flower 1life, The treatment combination of 10 g N:

45 ¢ Pt 15 g X applied at 45 days interval <n1p3k3t3)

recorded the maximum value for the flower 1life.

‘ Digmeter of the f£lower was seen to be highly‘carre-
lated with nitrogen appllication. Phosphorus a?plicafion
shoved highest correlétionxwith.the mean Life of flower,
A1l the blometric characters under the study shoved highly
_-signifécant poaitive correlation among themselves and also

with the application of potassium.
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