
STUDIES ON T H E  E F F E C T  OF PRUNING A N D  
N U T R IE N T S  ON G R O W TH , FLOW ERING AND 

V A S E LIFE OF ROSE cv. SUPER STAR

S. UMA, B.Sc., (Hort.)

DIVISION OF HORTICULTURE.

UNIVERSITY OF AGRICULTURAL SCIENCES 
BANGALORE 

1985



STUDIES ON THE E F F E C T  OF PRUNING A N D  
N U T R IE N T S  ON G R O W TH , FLOW ER ING AND 

V ASE LIFE OF ROSE c«r. SUPER STAR

S, U M A ,  B.Sc., (Hort.)

Thesis submitted to the 
University of Agricultural Sciences, Bangalore
in partial fulfilment o f  the requirements 

for  the award o f  the degree o f

f a s t e r  o f  (Horticulture)

in

FLORICULTURE

BANGALORE OCTOBER 1985



^^e(/ira/e(/

K §̂e/o(̂ ec/ t̂ aien/a.



BIYISION OF HQBTICTJLTlffiE 
UNrVERSITT OP AGSICTJIffURAI SCIENCES 

B/NGAIORE

CERTIPICAa?E

This Is to certify  thet the thesis entitled ’•STUDIES 
ON THE EPPECT OP PRUNING AND NUTRIENTS ON GKOWTH, PLOV/EREfG 
ANH TASELIPE OP ROSE dv, SUPER STAR** submitted iQr S, Uma for 
the degree of MASTER OP SCIENCE (HORTICULTURE) in PLORICUITURB 
of the Iftiiversity of A^icultural Sciences, Bangalore is a 
record of bona-fide research work done by her ditring the period 
of her study in this University, under ay guidaace and 
supervision and the thesis has not previouslj formed the basis 
for the awerd of any degree, diploma, associateship, fellowship 
or othCT similar t i t le s ,

October 1985 ( J , ^  Nefa^iA Gowda)
Horti^ttlturist 

( Floriculture and Landscape Gardening)

APPROVED BTi

Chairman i Xl- irw-

L̂ embers t JL,

(J .V . Nara ĵa^a Goyda)
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CMPTEH I 

INTJROOTCTIQN

No flower is  more steeped in history than the rose 

in a ll  its  many lovely forms and no flower is  held in greater 

esteem. Referred to as »Tiruni Pushpa* in Sanskrit, the 

rose reigns supreme as the 'Queen of floi/ers*. The t i t le  

bestowed on it  Ijy the Greek poetess Sappho, and none has 

since questioned its  right to the t i t le .  Rose is  the fir s t  

flower to become domesticated end has been planted wherever 

civilization  spread*

According to a survey, it  is  estimsfced that 100 

million rose plsnts ere sold every year in the world. The 

world flower consumption is  estimabed to be of value about 

8750 million pounds (i-3.16,000 crores) and about 4 lakh 

people are engaged in the trade C ^on., 1985)* ^

Eose cultivation is  a highly remunerative enterprise 

and also hais good export potentials. 3n European countries, 

since the roses have to be grown under glass especially during 

winter it  lim its the production and outs down the supply 

to the meiket. During winter season In India we gfet , 

good blooms and a few varieties even with 3 to 4 flushes. 

Commercial cut flower production in India is  comperatively 

a recent development. Bangalore is  agroclimatically suited
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for growing roses throughout the year, there is  a vast 

seope for building up a flourishing comaercial cut flom x  

industry to meet the demands of both internal and inter­

national market. Considering even the cost of production* 

is  much less in India, It comes to about 20 paise per 

blooa. In ladia where roses ere regarded as a luxuryg 

there is l i t t le  local etaisuaqption and henoe th§r« Is scope 

for exporting (Malik* 1968), Increased flower productiont 

quality of flow ^s and perfection in the form of plants 

ere the important objectives to be reckoned in commercial 

flower production.

Though the quslity of out flower is  primsrily a 

varietal tr a it , i t  is  greatly influenced by climsfcic, 

nutritioiml and cultural practices, Thou# climatic anfl 

geogpsphiosl factors affect the yield and the quality to 

some extent, nutrition and cultural practices play a major 

role (Hussein, 1955).

Rose cv. Super Star is  adjudged as the fin est jtybrid 

tea rose after Beace because of its  luminous, clear, 

vermilion-orange colouring of the blooms which is  unique to  

hybrid teas. It grows t a l l  and busily, with plenty of glossy 

medium -  green foliage anJ is most free flowering. Called 

♦Tropicana* in Merica where i t  received the All America 

Award for 1963. Blooms are with a sweet fragrance.



Chandrashekaraiah (1975) has reportdd that the cut flox^ers 

of this variety comprise of four different grades in equal 

proportions, a highly desirable attribute for meeting the 

flex ib le  demands of different grades of flov/ers in the maa&et*

The first step towards providing the roses, the 

care which they deserve, is  apply them adequate fertilizers  

and do proper pruning, Roses, to a great extent are meant 

for cut flowers. Jsa. ideal cut flower should remain afresh 

with respect to its  colour and fragrance without losing its  

grade for a reasonable length of time. It is  estimated 

that two thirds of the l i f e  of cut flower w ill depend oa 

the environment to which the flower is exposed after harvest 

with which the vase solution gains its  importance.

Considering the economic importance of this crop, the present 

study was taken up with the following objectives:

1 , To study the effect of N, K pruning levels 
and their interactions on grovrth and flower 
production.

2 , To study the effect of N, K pruning levels 
and their interactions on the keeping quality 
of cut flowers,

3 , To study the interaction effect of nutrients 
and pruning with kinetin (vase solution) on 
the keying quality of cut flowers.
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CHAPTER II  

REVIEW Of’ LITERia?TmE

Impor'ience of cultural practices like pruning and 

fe r tiliz in g  in plant growth regulation and production of 

flowers have been stressed lay several workers. The various 

effects of pruning and fertilization  of roses on growth, 

productiOTi, quality of bloom end on vase l i f e  are reviewed 

here underj

2 .1  Effects of J^itrofien and potassium

2 .1 .1  ECfect of,n.itrof;en

Of the many elements essential for commercial 

production of flov/ers, none of them had any pronounced 

effect nor required degree of attention in their fertilizer  

application as that of nitrogen which is the most mobile 

of a ll the mineral nutrients absorbed by plaits (White,i954 

ond 1958 and Raneja, 1966),

2 .1 .1 .1  Yield of flowers; Major nutrients had a marked 

effect on the yield as revealed by many studies. The work 

by Heeney £!•  (i960) has diown that yield of flowers 

was correlated to the H/K ratio end indicated that this  

ratio should be kept minimum for h i^ er y ie ld s. Yields 

were highest when N/P ratio in leaves was 2 s 3 and thet

of N ! K was 0,25 s 03 (Chan, 1961), The maximum production
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of floi’Tcrs was shown when so il nitrate concentration raided 

between 25 and 75 PP®* whereas 10 ppm resulted in lower 

production and injuiy occurred with 300 ppa ( Seeley and Post, 

1948).

Pield experiments with two cultivars of rose conducted 

by Toung jgjt. £2., (1967) re-vealed that increased flower yield  

with increased levels of nitrogen, Bik (1972) assessed the 

effects of N and K, applied either separately or together 

at rates between 1.12 and 7.7 e N/pot and 0,56 and 14,7 g KgO/ 

pot in a two year tr ia l with pot grown roses cv. Baccara, 

where he observed thafc an increased levels of N application 

increased the flower number and fresh weight per flower, 

v;ith a fsctoria l experiment Young ^t (1973) reported that 

2310 to 2530 kg N/ha produced the greatest number of flowers, 

Simil ® ly , a higher flower yield and better quality of cut 

flower was obtained with Happiness aid Christian Dior roses 

with increasing level of W, Aa increase in the number of 

flowers with increased N dose from 6 g to 16 g/plant was 

observed by Jayaprasad (1976).

2 ,1 ,1 .2  Stem lengtht Kamp and Pokorny (1958 and 1959) BXid 
Kemp aid Shannon (I960) observed beneficial effects on stem 

length by increasing N and K levels. Highest was recorded 

with 80 ppm N and 16 ppm K, Keeping ^2̂ 3 levels

constant, varying N to three levels Durkin (i960) has shown 

that N at 50 ppm was inadequate for plant as measured by
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stoa length. Penningsfeld (1968) reported the positive 

lineer effect on groirth with increased levels of N and 

sugfrested 168 kg lyha. In an experiment with rose cv, Suj?er 

Stŝ * V/aters (1968) found en increased number of stem due 

to nitrogen application. Similarly, Young jal (1973) 

obtained en increased number of stem due to nitrogen 

application. Jayaprs^ad (1976) obtained a maximum stem 

length with 8 g of II and 16 g of. K/plant,

ilaharana and Pradhan (1976) have found that the 

application of high nitrogen both for high® number end 

yield per plcnt, Armitage and Tsujita (1979) srtudied the 

effect of nitrogen resulted in better quelity whereas 

400 ppm resulted in high a: foliar content, yield and quality, 

Keports by the seme v/orka's revealed that low compared 

to normal N level resulted in a reduction in the flov;er 

number, flower weight, petal number end stem weight,

Borrelli (198aK) observed an increesed stem length with 

increasing W, but beneficial effects were much greater 

v;hen number of irrigation end nitrogen application levels 

increased.

2 ,1 .2  BCfect of potassium

2 ,1 ,2 ,1  Yield of flov/ers; In rose. Post and Fischer (1951) 

evaluated the need of potassium under green house roses and 

recommended 330 kg/ha for h i^er flower production, Waite 

(1958) pointed out that the flower production was effected by



many factors, especially the age of the plant then Ijy the 

potassium level of the so il. But Bik (1970) observed that 

K levels had no influence on flower production. Young ^  a l. 

(1976) also reported that flov/er producticm declines with 

the increased levels of K.

In an experiment v;ith glass house roses Bik (1972) 

observed differential effects of K levels on flower number, 

but flower weight markedly increased with increased levels.

An enhanced fresh weight was obtained by maintaining a 

ratio of 1 : 1 of M , Fr«iguelli and Romano (1977/78) 

observed that a maximum uptake at ihe time of pre flowering 

stage, an Intermediate requirement during flower production* 

Forever Yours roses supplied v/ith a low K of 0,25 m,eq/l had 

no antagonistic effect on Ca and %  accumulation in leaves 

(Woodson and Boodley, 1982), In another experiment ihegr "  ̂

observed thst low K reduced grovrth and flower production, 

regardless of W form higher K reduced toxicity symptoms,

2 ,1 ,2 ,2  Stem length and auelity: Insufficieni supp3y c£ k 

to greoahouse grown rose plants resulted in shorter flowering 

shoots and smaller flowers (Seelqy, 1950), Kamp and Pokorny 

(1958) reported that stem length was greatly affected K

when plants were grown in boron rich so il, i3ut flower 

having longer stem length were associated with K levels upto 

1870 kg per ha (Young et 1973), Maharana and Pradhan

(1976) in an experiment with pot grown roses observed an



8

Increase in the anthocyanin content due to an application 

of N and K, Jayeprasad (1976) obtained good quality 

blooms with 16 g of Implant under Bangalore conditions, 

Johansson (1978) in sand culture studies with green house 

grown rose cv, Parel Van Mlsemeer showed reduction in stem 

length and stem and root weight with lower levels of K,

2.2 nutritional disorders in roses

in general, -the development of flower bud is effected 

by nutritional factors and when nutrients are at deficient 

levels, the number of differentiated flower buds are 

drastically reduced, their development is retarded and 

sometime stopped. This is due to imbalance in plant chemical 

substance influencing flower formation.

Due to atrophy or death of terminal bud the vegetative 

shoots fa i l  to develop into terminal buds, such a failure 

is referred to as ’blindness’ . Post and Mscher (1951) 

summarised the role of pctassium and found that a negative 

relation between the blind shoot production with low levels 

of potassium in plants. But Post (1952) obtained an 

increased number of blind shoots in plm ts with lower nitrate 

levels compared to at higher nitrate levels, further he 

obtained a high percentage of non colloidal nitrogen and 

insoluble carbohydrates in blind shoots over a high percentage 

of reducing sugars in flowering shoots, thereby concluded 

that lack of carbohydrates, lack of nitrogen and a low supply
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of water are involved and also any nutritional factor limiting 

carbohydrate production or movement necessary for growth 

probably can cause an increase in blind shoots, contrary to 

th is Lindstrom and Kiplinger (1955) observed that in rose cv. 

Better Times, neither nitrate nitrogen nor potassium influence 

the production of blind shoots,

2 .3  Leaf semplin/? and analyses

The fact th the effects of one nutrient element 

can be Influenced by the presence of the other is  well 

understood.

Nutritional studies carried out by Chan (1961.) showed 

that for better growth and flower yield combined with 

increased flower size could be obtained by maintaining the 

N at 2 ,8  to 3 ,0  per cent, P at 0,28 to 0,5 per cent and K at 

2,4- to 2,6 percent, Carlson and Bergman (1966) reported that 

the upper leaves of flov/ering shoot are the most suitable 

plant pejfcts for analysis. Bik (1970) reported the optimum 

leaf contents of N and K art; 3 .8  per cent and 2 ,1  per cent 

respectively for Baccara roses, Johansson (1979) recommended 

optimum concentrations of 3*04 per cent of N, 0,29 p^r cent 

of P aid 2,14 per cent of K in leaf tissues for maximum 

yield of cut flov;ers,

2A  fe r tiliz e r  reeomaendeti.ons for roses

General fe r tiliz e r  recommendations have been made 

based on experience and judgement for rose varieties grown
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under different geographical and climatic situations. 

Judicious and balanced fe r tiliz e r  applications are knovm 

to result in overall improvemait in quality of flowers 

and total flower y ie ld ,

Iiauricenko (1965) reported that 1he best nutrient 

combination for hybrid teas and perpetual flowering roses 

at 1 ,0  H : 0,21 P i 0,77 K, Pal (1966) recommended 

100 g/pl£sat of the following mixture to obtain good results. 

This mixture consists of:

parts by weight

Nitrate of potassium 6
Sulphate of ammonia 2
Superphosphate of calcium 16
Sulphate of potassium 8
Sulphate of magnesium 2
Sulphate of iron i

But Ra^ava (1969) reported that an application of

superphosphate, potaBsium sulphate end ammonium sulphate 

in the ratio 8 : 3 * 2 ,  fifteen  days after pruning at 60 g 

per 3 q, m. Is necessaiy to obtain the best results, Sinha 

and Motial (1967) recommended a combination of NPK for rose 

C T ,  Belcento in the ratio of 12 : 12 : 6 combined with 

trece elements like Mg, f/ki, Pe and B,

’ Swsrup (1971) sugrested an application of a 

mixture of ammonium sulphate 2 parts, superphosphate 8 parts
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and potassium sulphsfce 5 parts at the rate of 30 g per 

bush a fortnight after pruning,

Bose and Laikherjee (1972) recommended a fo lia r  spray 

of 10 g of ammonium sulphate, 30 g of superphosphate, 5 g 

of sulphate of potash and 2 g of ferrous sulphate in 5 litre s  

of water, Jayaprasad (1976) concludefi that in rose ov. Super 

Star If at 8 g P at 4 g and K at 16 g per plant, a combination 

of increased the flower yield and quelity of blooms.

Baccara roses on Rosa canina root stocks grown in a cley -  

peat s o il recorded the best results with 40 mg of N and 85 

of K per 100 g s o il ( Skalska, 1977).

2.3
/

2 ,5 .1  Time of flowering

Though quality of cut flower is  a varietal character 

it  is also influenced hy time and le'vel of priming.

Kohl and Post (1952), Moe (1970a, 1971 a and 1973) 

and H oll^  (1973a and 1973b) revealed thd: l i f t e r  pruning 

resulted in shorter time required for that shoot to flower, 

Holley (1973b) showed a varietal differences in flowering 

time among Forever Yours, Town Crier and Bridal Pink roses, 

when pruned and pinched at different dates, Eccher and 

Mignani (1977) reported an advanced flowering in a ll  treatments 

like heavy, medium and light pruning, Gowda <gt fii, (1984)
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reported thet the varietal differences in flowering and 

suggested that continuous production of the cut flower 

can be manipuleted lay simultaneous pruning of early 

flowering cv, American Home and late floxi/ering cv. Pontain 

Bleau,

2 .5 .2  Stem. len.^h

In general, pruning resulted in an increased steai 

lenfth as compared to no pruning (lindermann, 1972), 

El-Gamassey jii (i960) observed an increased flower stem 

length with an increase in the severity of pruning in 

Hoover roses and similar results were obtained by Moe 

(1970a and 1970b) in Baccara roses. But in another experiment 

with Baccara, Zorina and Carol roses, Mloe (1971a and 1973) 

found thrt severe pruning to one dormant bud or light 

pruning to six to seven buda resulted in shorter stems as 

compared to less severe pruning to three dormant buds. A 

nazimum tota l stem length was recorded with medium or heavy 

pruning in cvs, like Queen Elizabeth, Maria Callas, White 

Christmas, Fragrant Cloud, Peace and Confidence (Appanna,

1976), Eccher and Mignani (1977) reported that a regular 

removal of flower buds produced on small branches in the • 

second year resulted in a considerable Increase in the mean 

stem length of marketable flowers, Borrelli (1978) observed 

a reduction in stem l«agth due to pruning above the fourth 

leaf over second leaf in Super Star, But Degeyter (1978) 

with his experiments in green house roses reported that



13

severity of pruning made no difference with respect to 

length at flower stem.

2.5*3 Flower ottrlity

As a whole» pruning results in good quelity flowers 

over control (June, 1950, Marston, 1968, Linderaann, 1972). 

June (1950) and El-CTaaiassy jsl M .0 (I960) reported that 

severe pruning resulted in top quality blooms as compared 

to no pruning and light pruning. Light pruning is recommended 

for light so ils  for good quality rose production ty 

National Rose Society of Great Britain (Anonymous, 1962),

Hea-vy and medium pruning resulted in maximum bud length, bud 

diameter and petal length and breadth (Appanna, 1976),

Nuzhdina (1977) reported that Queen Elizabeth and Rosa 

Gaujard pruned to 6 to 8 buds resulted in good crop of h i ^  

quality flowers, Ltalik (1980) obtained a large number of 

f ir s t  grade flowers with low levels of pruning in cultivars 

v iz ..  Super Star, Happiness and Queaa Elizabeth, Gowda 

^  (1984) observed that flower quality is  very much

influenced T?y level and time of pruning in roses,

2 ,5 ,4  J;LeM. oLf3-oy.g£^

June ( 1 9 5 0 ) ,  Smeal (1958), Holley (1959) and Tan 

Marsbergen £t (1950) reported that light pruning resulted 

in more number of flowers as compared to severe pruning. 

Similar results ere also obtained by El-Gemassy sk  JBl* (I960) 

in Hoover roses, in Baccara roses Moe (1970b), in Zorina
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and Carol by Holley (19731))• Seasonal differences In 

flov/er yield with different pinching treatments in rosea 

was observed by Durkin (1959)* The cultivars like Forever 

Tours, Town Crier and Bridpl Pink showed seasonal 

differences regarding flower yield when subjected to 

different levels of pruning.

An improved yield , fru it size end weight as well as 

shoot growth occurred when Rosa pomifera plants were severely 

cutback to 2 to 3 buds (Nitransky 1972), Rose varieties 

like Texas Centennial and Plorex produced maximal flower 

yield with medium pruning above 4th to 5th bud . (^ irn o v ,

1977). But iSkhmedova (1978) has reported an increase of 

flower yield by 1,5 to 2 times with the heavier bud loads 

of 50 to 75 per plant over the light load of 25 per cent 

plant without any deterioration in quality,

2 .6  Effect of pruning on rose disorders

Moe (1970b and 1970c) obtained maximum number of 

blind shoots and bull heads upto 45 per cent in severely 

pruned (cut back to two dormant buds) plants as compared to 

moderate pruning (cut back to four dormant buds) which 

resulted in 16 per cent of blind shoots and bull heads.

More blind shoots were obtained at low light intensity, low 

temperature and hee-vy pruning. Zieslin and Mor (1981) 

observed marked defoliation of plants before pruning and 

partial removal of leaves from the sprouting shoots promoted
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blind ^ o o t formation.

15

2 .7  m t9Gt of pruning on pgsts ang dlseetaefl

ilc-Clellen et al, (1958) studied the effect of 

pruning on growth, disease eJid pest incidence in five 

varieties of roses and observed that the reduction in the 

incidence of black spot ( Tlplocarpon rosae) by severe 

pruning (1 to 2 inches bud bud union) and jo tte d  spider 

mites ( Tetranychus telerius) , Non pei-esitic lec f f a l l  was 

also attributed to severe pruning (Tramier, 1958)•

2.8  Yase l i f e  studies as affected by oytolciiiins

The termination of vase l i f e  of many cut flowers 

is charpc+erized bjr wilting, even thou^ they are constantly 

held in water (Kende end Baumgartner, 1974)# i:©ny studies 

have been carried out to evaluate the events leading to 

this phenomenon. The use of preservative solution to 

promote the quelity and prolong the vase l i f e  of cut flowers 

has been known for many y ^ r s .

The delay in senescence of carnation and chrysanthemum 

as a result of BA treatment was found to be accompanied ty 

an inhibition of respirRtion rate and optimum concentration 

recommended is  0 to 10 ppm (Mclean and I^dolph, 1962), 

Treatment of anthurium flowers with -BA was found to impart 

tolerance to chilling and extend the salable period (Takumi^^. 

1964). Halevy £t (1966) and Mayak and Halevy (1970)
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observed that the inhibition of senescence of BA and growth 

retardants was not eilways associated with a reduction in 

respiration, BA stimulated respiration end hastened senescence 

in Grand Rapids leaf lettuce. But the keeping quality and 

storage ability  of cut carnation were significantly improved 

by post-harvest treatment with cytokinin^ 6-benzylamlno-purine. 

Iminersion of flower stems increased the display l i fe  of the 

flowers by 3 to 5 deys (Halevy jgt 1966 and Ola and 

Oydvin 1969). According to  Mayak and Halevy (1970), the 

exogenous Sjpplication of BA directly to the flower bud delayed 

the senescence of both BgeA and fresh flowers of the short 

lived variety Golden Wave. ChandrashekaraiaJi (1973) reported 

that a vase solution of BA (0 ,2  ppm) + sucrose (3 .0  per cent) 

resulted in better effect on vase l i fe  o f rose cultivar 

Super Star followed by only BA (0 ,2  ppm) where the vase 

l i fe  was 7,69 and 7,25 days respectively. Mayak and Halevy 

(1974) showed that kinetin d^lsys the fading of cut rose 

(cv . Golden Wave) flower shoots exposed to stress condition, 

Willium Eisinger (1977) observed a deleyed senescence of 

flowers with stem and leaf tissues of kinetin 5 to 10 /^g/nl,

BA together with auxin helped in opening of carnations and 

when applied to buds with sucrose prevented calyx splitting  

(Cywinska^ 1978), Nakamura et (1980) observed a rapid 

accumulation of anthocyanin when a combination of kinetin* 

visib le  light and u ltre-violet light were provided for rose 

cv, Ehigasa,
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K u q  (1964) obsctrved an enhanced vase l i fe  of 

Better Times roses vdth potash £^plloation but a reduced 

trase l i f e  with N content. Maharsna and Pradhan (1976) 

also obtained the highest irase l i fe  either with K alon« 

or along with phosphorus*



MATERIAL AND METHODS



The present investigetion was carried out to study 

the effects of different levels of nitrogent potassium^ 

different levels of pruning and their interacrtione on the 

growth, yield ana vase l i f e  of rose cv. Super Star,

The experiment was conducrted under irrigated conditions 

at Horticultural Research Station, Crandhi Krishi ^ignana 

Kendra, Tfeiversity of Agricultural Sciences, Bangalore during 

the period from l.'say 1984 to L5arch 1985.

3*1 Geographical location and climste

The experiment was out in reddish sandy loam

with clay sub so il of Horticultural Research Station situsted 

on latitude of 12*58* North and 77*35' East, The data 

relating to meteorological observations for the experiment 

period are presented in Appendix I .

3 .2  Experimental details

3 .2 .1  Experimental desi^i : Factorial Randomized Complete
Block 3?esign (RCBD).

3 .2 .2  No, of treatments : 24

3 .2 .3  No, of replications : 3

3 .2 .4  No. of plants per : 2
treatment

3 .2 .5  Total No, of plants i 144

CHAPTER I I I

MATERIAL AND METHODS



PLAIE 1 : L X l ig h t  pruning : Leaving
6 -7  buds

PLATE 2 t Ml Medium pruning i Leaving
4-6 buds



r -• , . '^ . ^ - , - . y ^  . f  ^  -  > • •



PLATE 3 * H t Heavy pruning i Lea-ving
2 buds

PLATE 4 : 0 i Control s No pruning





DIPPEBENT TREATMBWD) C0MBINA3?I0NS

SI.
Wo, Treetment comblnetion N

g/plant

Details

K
g/plant

Pruning’
level

1 0 0 Light
2 V o  M 0 0 Medium
3 V o  K 0 0 Heavy
4 V o   ̂ ' 0 0 Control

5 ^oh  ^ 0 1 light
6 NqK^M 0 1 Medium
7 NqK̂  11 0 1 Heflvy
8 NqKi  c 0 1 Control

9 V o  ^ 1 0 Light
10 V o  ^ 1 0 Medium
11 V o  « 1 0 Heavy
12 V o  ^ 1 0 Control

13 L 1 1 Light
U 1 1 I.fedium
15 1 1 lieavy
16 C 1 1 Control

17 NgKo L 2 0 Li^ht
IS N2 K0 U 2 0 Indium
19 NgKo H 2 0 Heavy
20 NgKo C 2 0 Control

21 I 2 1 Light
22 NgK̂  H 2 1 fifed ium
23 NgK̂  H 2 1 Heavy
24 C 2 1 Control



(a) Two nutrient elements nitrogen and potassium 

in Tarloua combinations were tried. Phosphorus level was 

kept constant. The different levels of nutrients tried  

are as followsx

3 . 2 . 6

Nutrients
Level of nutrient (g/plant)

0 1 2

Nitrogen 0 8 ,0 16,0
Phosphorus ( 1*2 ^5 ^ 16,0 16,0 16,0
Potassium (KgO) 0 16,0 -

(b) Pruning tr ia ls i Different pruning levels were 

tried in combination with fe r tiliz e r  treatments,

L j Light -  Leaving 6-7 buds
M * Medium « Leaving 4-6 buds
H * Heavy -  Leaving 2 buds
C t Control -  No pruning excq?t for diseased

and spent branches

(c) Vase l i fe  studies: Kinetin -  0.5 ppm and 1,0  ppm
Control -  with d istilled  water

No, of rep li- : 3
cetions

3 .3  Experimental procedure

riethod of pruningt A sharp cut slanting Invmrds was 

given on the cane with the help of a secateur just above the 

bud facing outside. The cut was made 5 to 6 mm above the
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bud. All the leaves on the ceues were removed. The out 

ends were smeared with Blitox (copper oxychloride) paste 

to prevent fun&el infection,

3 ,3 .x

Priming for the monsoon crop was done on 24th May,

1984 and for the winter season crop on 15th November, 1984,

3 .3 .2  Fertilizer treatments

The fe r tiliz e r  treatments were allocated in accordance 

with the experimental design. The required quantities of 

nitrogen, phosphorus and potassium were applied according to 

treatments in the form of urea N), Blngle superphosphate 

(16^ muriate of potash ( 6Qj  K̂ O) respectively.

The calculated quantities of fe r tiliz e rs  for different 

trertments are given below:

fertllli^era ;Le->e3.8 of fe r tlllj?^ 3

tJre«f
Superphosphate 
Sliriate of potash

3 .3 .3  Fertilizer application

The entire dose of fe r tiliz e r  was applied exactly 

ten days after pruning for both monsoon and winter crops,

3.3  ,4 Weeding and plant protection measurg.a

The entire plot was kept weed-free by hand weeding 

at regular intervals.

0 1 2
0 17.5 35,0

100.0 100,0 100,0
0 13,5
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Powdery mildew and black apot diseases were noticed 

in both the crops which were controlled by spraying wettable 

sulphur aid blitox (0,2!^) respectively, Rogor (0,2^) was 

spreyed to control the aphid attack.

3 .3 .5  laSvestiTi^ .Pj ,̂.l l o ,we.?g

First few flowers from each plant were selected for  

recording the observations. Flowers were cut viien the 

calyx reflexed and the f ir s t  petal started opening out, 

leaving four nodes from the base of the shoot,

3*4 .Biometric data

Days taken for 1st flowering* The number of days 

taken for 1st flowering of the plant from the time of pruning,

Shoot lengtht The length (cm) of the shoot from the 

fourth node from base of the shoot to the f ir s t  terminal 

node was taken as shoot length.

Blind shootsi The failure of vegetative shoots to 

develop into flowers due to flower bud atrophy is known as 

*Blind shoots♦, The number of such blind shoots per plant 

was ? recorded.

B?eah. weij?ht (g) of the flowering shoot: The fresh

weight of the shoot xd.th the flox/er immediately after cut 

from the plent was recorded.

Bud diameter: The macimum diameter of the buds was

jtteasur ed means of vernier calipers.
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Bud length* The length (cm) from the base of the 

bud to the tip  was taken as bud length aid was measured by- 

means of vernier calipers,

Neck length: The length (cm) from the end of fir st

terminal node to the base of the flower bud was taken as 

neck length,

. Ifiimber of petals* The total number of well deTeloped 

petals in a flower was recorded.

No, of marketable flowers: The tota l numb® of flowers

with a l l  good characteristics of a cut flower was recorded,

No, of unmarketable flowers: The total number of

flowers v/hich do not possess a ll  the characteristj^s of good 

cut flower like those affected by ^pests, diseases^ disorders 

e tc ,, was recorded,

3*5 Vase l i f e  studies

The buds with the completely reflexed caljrx and the 

outer petal beginning to unfold, were cut and the cut ends 

were immediately kept in water. Later these flowers were 

cut under water to have uniform stem length<0f 5 0  cm with 

top two leaves. After that such prepared flowers were held 

individually in flasks containing 35 ml of test solution.

Test solution was added whenever necessary to maintain the 

same lev el. Flowers were observed daily t i l l  they were 

found unfit for continuing in the vase.
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The obaer-vationa were recorded es under:

3 .5 .1  Fresh weight (g) t Chenges In flower weight were 

recorded lagr welding each flower on alternate days.

3 *5*2 Vase l i f e :  The 'vsse l i fe  wes expressed in terms of

aaye from the date of harvest to the fin al observations,

3 .6

3*6.1  Leaf analysis* The mfityre leaves of the flowering 

shoot were randomly colledted from each experimental unit 

in butter paper bags. These were dried in hot air oven at 

60*C, The dried leaf material was ground to a fine powder 

and stored for further analysis of N, P and K contents.

Nitrogen* The nitrogai content of the plant was determined 

by Microkjeldahl's method (Piper, 1950), d istillin g  ammonia 

Into boric acid and titratin g  i t  against standard sulphuric 

acid.

Phosphorus* The samples were digested separately using 

triacid method and phosphorus content of these was determined 

by Tanadomolybdate method (Jackson, 1967).

Potassium: The potassium content of Ifee leaves which were

digested using triacid method were determined using a flame 

photometer,

2 .7  Statistical analmis

The date on various biometric observations collected 

during the period of this study was subjected to s ta tistica l
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analysis as per the procedure outlined Ijy Sundaiaraj et a l. 

(1972), The results have been presented and disouaaed et 

probeljility le-vel of 5 per cent.



EXPERIMENTAL RESULTS
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CHAPTER IV 

EXPERIMEOTAL RESULTS

The results of experiments carried out to study the 

influence of different levels of nitrogen, potassium and 

pruning on the plant growth, flowering and vase l i fe  of rose 

cv# Super Star are presented hereunder,

4 ,1  Garowth attributes

4 .1*1  Nuiaber of days taken for f ir s t  flowering
*

Data on the effect of H, K pruning levels and NK 

interaction on the number of dsys taken for flowering are 

presented In Table 1 and f i g . l .

The main effects of N, K and pruning levels had a 

varying influence on the number of days taken for flowering* 

Nitrogen at f ir s t  level (Nq) was the quickest to in itirte  

floweringC34*53 and'33i26 days) in both the seasons respectively 

Ng delayed flowering with 38,24 days in monsoon and 36.73 

days in winter season. Kq showed delayed flowering with 

38.62 and 36.42 days and recording the lowest number of 

days 36,26 and 34.37 in monsoon and winter seasons respectively. 

Among different pruning levels, heavy pruning delayed 

flowering which took 39.63 and 36.73 days in monsoon and 

winter season respectively which was closely followed by 

medium and light pruning* TSipruned plants took least number



Tabla 1. Effect of N, K, pruning end I® interaction© on the 
number of days t^en  for firot flowering end number 
of blind ahoota per plant of rose Qv, Super Star

27

Monsoon crop V/inter crop

Treatjuents Day 3 talcen 
for 1st 

flowering

Wo, of 
blind 
a ho ots/ 
plant

Days taken 
for 1st 

flowering

No. of 
blind 
a ho ots/ 
plfnt

levels
34,53^ 
53.76^ 
38,24-“

4.35
4.48
4.55

33.26^
34,72^
36.73°

4,45
4.25
5.91

at 5h 0,897* NS 0.634* NS

K le^vels
38.62a 4,66 a 3 6 , 4 2 a 4.28,^
3 6 .2 ^ 4.03^ 34,37^ 4,15^

C,]), at 5f« 0.642* 0,012* 0,426* 0,016*

Pruning levels
L 3 5 , 2 9 a 3 , 0 4 a 5 2 . 2 3  a 5 . 2 1 a
H 37,23^ 3 . 0 5 a 33.47^ 3 . 6 5 a
H 39.63^ 4.41^ 56,75° 4 . 2 7 ^
C 25.63^ 6,24"= 23.78^ 5 .35 "

C,D, at jjo 0.422* 0 , 2 7 * 0,276* 0,34*

M  levels

V o 3 6 , 9 3  a 5.65^ 36.72^ 5,55 d
36,89^ 4 . 0 5 ^ 36,05® 4.31''

V o 35.63^ 4.69^ 35,89° 4.28^
3 4 . 4 2 " 4 . 2 7 3 5 . 7 3 " 4.18^

34.89<1 4.64^> 34,23^' 4 . 0 4 ^

^2h 33.62'' 4,03^ 35.87'' 3 .91 ''
C.D, at 0.378<» 0.32* 0,562* 0.27*

*Signifioent at P»0,05

Numbers followed by the same le t te r  are not s ta t ia t icn l ly  
significant
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of days to flower (25.63 end 25.78 days) in both the 
seasons.

iimong interactions only IJK combination recorded the 

significant Influence on this paxaineter. 2̂^  recorded early 

flowering with 53.62 and 35.87 dÊ ra in the monsoon and winter 

respectively. In NqKq levels flowering was advanced with 

36.93 days in the monsoon and 36,72 days In winter crop. 

However NPr,, KPr. and Î KPr, had no significant influence on 

days taken for flowering in both the seasons.

4 .1 .2  nowej.in^ shoot length

Data on the flowering shoot length as influenced by 

F, K, pruning and their signiflcent treatment interactions 

are presented in Table 2 and 3 .

The main effects of N, K end pruning significantly 

influenced the flowering shoot length in both the seasons.

Among different levels of nitrogen, Ng recorded the 

highest shoot length of 22.43 cm and 24.59 cm in monsoon and 

winter season respectively. A minimum shoot length was 

recorded with Nq in both monsoon and winter crops (20.47 om 

and 22,89 cni). The difference observed in shoot length 

produced was found to be h i^ ly  significant due to K levels.

Maximum shoot length was recorded in level in 

both monsoon and winter crops respectively (24.67 cm snd
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Table 2, IJffect of N, K and priujii^  ̂ on floworir^"- ahoot len<ath 
(cm), fresh weight (g) of flowering ahoot of roao dv. 
Super Star

Monsoon VJinter
Tre&tmenta Flowering 

shoot 
length (cm)

Eresh weight 
of flowering 
shoot (g)

J?lowering 
shoot 

length (cm)

iYesh weight 
of flowering 
shoot (g)

N levels

>'o
%

20.47^ 1 4 .9 1 ^ 22.89^ 14.85^
21.29^ 16.50^ ■ 24.07^ 16.62^

"2 22.43° 16.82° 24.59^ 16.94^

O.B. at 5ii 0.45* 0.60* 0.57* 0 . 9 0 «

K levels
21,10^ 15.61^ 22.59^ 16.38^w

''i 24.67^ 16,54^ 24.29^ 16.49^

0 ,1 . at 555 0.49* 0.57* 0.52* 0.70*

Pruning le'vela 

J, 23,67^ 15.92^ 25.15^ 15,66^

U 25.23^ 17.63^ 27.77^ 17.48^

H 27,22° 16.93^ 31.72° 18.03°

C 10.44^ , 13.84° 13.14^^ 14.59'^

C.D. at 9̂ 0.71* 0.82* 0.56* 0.410*

♦31e?iifleant at P»0,05
Numbers fo l low e d  by the same l e t t e r  are not a t a t I s t l c u l ly
s ig n i f i c a n t
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Table 3 . Effeot IJK aad K Pr, interactiona on flowering ahoot
length (cm), fresh weight of flowering ahoot (g) of rose 
6v. Super Star

Treatments
Monsoon V/inter

Plov/ering 
shoot 

length (cm)

Freah weight 
of flowering 

shoot (g)

•Ploworing 
shoot 

length (cm)

Preah weight 
of flowering 

shoot (g)

NK levole
20.0^ 13,67^ 23.63^ 15,68

•̂V

“o'̂ o 20.91® 14,92^ 23.89^ 16,04

20.93®
a

16.62^
b

25,28°
b 16,63''c

h h 21.66^ 16,38 24,77 16,62

HjKq 23 , 09b 16.55b 24.87^ 16,80^
23.4-3^ 1 7 . 09° 25.22° 16.84'^

O.B. at 1,94* 1.01* 0,80* 0.13*

K Pr, levels
KqI*
KqM

22,69^
24,53^

15.63^
17.44^

24,64^
28,07^

15.65
17.33^

KqH 26,69° 16,?1^ 32,69° 18,02°
KqC 10.12*^ 13.06° 12,97^ 14,56^

K^L 24.65
T̂ _

16.20
Î -

25.66^ 15,68^
K̂ M 24.93

c
1 7 . 52b̂ 27,47 ĉ

17.63^̂c
KnU 26.74 17.84 32.74 18.06

V 10.36 14.61° 13.30“’ 14,63''

O.B, at 1.02* 1,43* l .U * 1,82*

•Significant at Pb0,05
Nximbers fo l low ed  by the same l e t t e r  are not s t a t i s t i c a l l y
s ig n i f i c a n t
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24.29 cm) over Kq recording 21,10 cm end 22,59 cm. Higher 

shoot length ws3 recorded with heavy pruning iia monsoon and 

winter (27*22 cm and 51,72 cm respectively) followed by 

medium and light pruning. Control resulted in lô î est shoot 

length in l)oth the seasons (10,44 cm and 13,14 cm).

Among different treatment interactions HK and HPr 

were found to influence the shoot length slgnificantly, 2n 

both the seasons combination recorded the highest shoot 

length of 23.43 cm in monsoc® end 25,22 cm in winter, while 

NqKq recorded the least in both the seasons, with heavy 

priajing gave the highest shoot length of 26,74 can and 32,74 cm 

in monsoon and winter respectively, VJhereas KqC recorded 

the least in both the seasons (10,12 cm and 12,97 cm),

4 .1 .3  Nujnbar of blind shoots per plant

Pata on the number of blind shoots per plenfc as 

influenced by H, K pruning and I3Z interaction are presented 

in Table 1 and f i g ,2 ,

Potassium and pruning levels significantly influenced 

the number of blind shoots per plsnts more markedly in the 

winter crop, recorded the least number of blind shoots

4.03 and 4,13 in monsoon and winter crop respectively, Kq 

recorded the h ip e st number of blind shoots (4,66 and 4 ,28) 

in monsocai and winter season respectively. Among differm t  

pruning levels, heavy pruning produced the highest number of



blind shoots per plant (4*41 and 4 ,27) next to control which 

recorded 6.24 and 5.35 in monaoon and winter season respectively, 

But nitrogen levels had no s i^ if ic a n t  influence on blind 

shoots in both seasons.

Among different interaction effects, only interaction 

was found to influence the number of blind shoots significantly  

in both the crops, combinstion produced the least number

of blind aiioots per plant (4.03 and 3.91 in monsoon and winter 

season respectively). Maximum number of blind shoots was 

recorded with NqKq 5.65 durii^ monsoon and 5.55 in winter. Other 

interactions NPr., KPr, and iKPr, did not influence the number 

of blind shoots significantly in both the seasons,

4 ,1 .4  Fresh weight of flowering ahoot

Data on the fresh weight of flowering shoot as 

Influenced by N, K, Pr, and their significant treatment 

interactions are presented in Tables 2 and 3 .

Nitrogen, potassium and priming levels significantly  

influenced the fresh weight of flowering shoot in both 

oeaaons. Fresh weight w?s increased with increasing levels 

of 1? and K, Ng recorded a maximum fresh weight of 16,82 g 

and 16,94 g in monsoon and winter respectively, Nq level 

recorded a minimum fresh w ei^t of 14,91 g and 14,85 g in 

monsoon and winter respectively, resulted in higher fresh 

weight over Kq in both seasons (16,54 g and 16,49 g ) . Among 

different pruning levels heavy pruning recorded a maximum
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fresh weight of 16,93 g in monsoon and 18.03 g In winter 

closely followed by medium and light pruning. Nq pruning 

resulted in minimum fresh weight in both seasons (15*92 g 
and 15,66 g ) .

UK and KPr significantly influenced the fresh weight, 

recorded the highest fresh weight of 17.09 g and 16.84 g 

in monsoon and winter respectively. The lowest fresh weight 

of 15.67 g and 15.68 g was recorded with NqKq in both seasons 

respectively. Among potassium and pruning interactions, 

recorded the maximum fresh weight of 17.84 g and 18,06 g in 

monsoon and winter respectively and KqC recorded significantly  

less fresh weight of 13.06 g and 14<56̂  g in the monsoon and 

v/inter respectively,

4 .1 .5  Number of marketable flowers per plant

Data on the influence of N, K pruning, M  and KPr 

interactions on the numbfa:' of marketable flowers per planrt 

are presented in Table 4 and 4a and f ig . 3 and 4 .

Pruning significantly influenced the number of 

marketable flowers per p lait in both the seasons. Light 

priming recorded the maximum number of marketable flowers 

in monsoon (12.17) and winter (12 .13). Humber of marketable 

flowers Increased with increasing levels of N and K. 

recorded the h ip est number of 10,05 flov/ers in monsoon and 

9.21 in winter followed by and Nq recorded a minimum
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TeliLe 4* Ht'fect of N, K ojid i r̂unine: on the number of morketaljle 
end unmarketable flowers/plent of roae 6v, Super Ster

Treatments
Monsoon Winter

Marketable
flower

Unmarketable
flower

Marketable
flower

Unmarketable
flower

W levels

"o 9.08^ 4.81^ 9,12^ 4.63^

h 9,35^ 4.98^ 9.12^ 4,73^

h 10,05° 4.08° 9.21^ 4,01^

O.D. at 5)5 0,152* 0.15* 0 , 1 2 9 * 0,161*

E levels

9 . 4 4 a 4.71^ 9 . 0 5 a 4.63^

9.55^ 4.54^ 9 . 2 5 ^ 3,82^

O .I. at 5^ 0,162* 0,141* 0,142* 0,0132*

Pruning levels .

12.17^ 5.78^ 12.13^ 3.98^

11.66^ 3,45^ 10,33^ 3.62^

H 11,78^ 5 . 09° 9.24° 3.12°

0 5,27 7 . 27'^ 4 . 8 9 ‘^ 7 . 03̂

C.D. at 5% 0 . 2 7 * 0 . 2 5 * 0,24* 0 , 2 1 3 *

*3ignificent at P*s0,05
Numbers followed by the same le t te r  are not s ta t is t i c a l ly  
s ign ificant
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Table 4e, Effect of NK and K Pr, on the number of marketable
and unmta^ketable flowera/plant of rose gv. Super Star

Treatments
£ionaoon VJinter

luarketable
flowers

Unmarketable
flowers

R'larket able Unmarket abl e 
flowers flo\;ors

NK levels

V o 8.85^ 5.38^ 9,05^ 5,02®

9.08^ 4.56'* 9.18^
c

4.29
b e a d

V o 9,60 4,88 9,13 4,63
a a a d

9.03 3.04 9,12 4,86

9.79^ 4.19° 8,76^ 4,02^

10.31^ 3.96^ 10.44° 3,02^

C .I . at 3-i 0.743* 0.243* 0.24* 0.223*

K Pr. levels

KqI 11.82*^ 3.80^ 11.68^ 3,60^

Kq M 11,61'^ 3.52^ 10.5l"^® 3.48^

Kq H 11,18° 4.63^ 10.26^ 3,78^^

KqC 3.16^ 6 ,86° 3 ,7 5 " 6.93''

K,L 12,52® 3.76^ 13.59® 3,83^^X d a 8 ^ab
11,70 3.38 10,74 3,76

V 10,58^ 3.36^ 8 .24° 3.02^
K̂ O 3,39^ 6 .68° 6,03^ 3,89""^

C,D, at 5>5 0,46* 0,55* 0,313* 0,481*

♦Significant at P»0.05
Niimbers followed by the same le tte r  are not s ta t is t ic a l ly
s ign if  leant
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number of marketable flowers, recorded the highesft of 

9,55 and 9,25 flowers in monsocm and winter respectively.

The Interaction effects of NK and NPr were fouad to 

be highly significant over othcsr interactions. The maximum 

number of marketable flowers per plant wes obtained with 

NgK̂  in both the seasons (10,31 and 10,44) and a minimum was 

recorded with 8,85 flowers in the monsoon and 9.05 flowers 

in winter crop, Asiong different potassium and pruning 

interactions, recorded the h ip e st of number of marketabljr 

flowers with 12,52 in monsoon and 13.59 In winter crop. The 

minimum number of flowers wes recorded with KqC which was 

s ig n ific ^ t ly  lower yielding 3,16 and 3.75 marketable 

flowers per plsnt in the monsoon end winter seasons respectively,

4 ,1 .6  Kumber of unmarketable flowers per plant

Data on the number of unmarketable flowers per p lm t  

B9 influenced by N, K, Pr. and their interactions are presented 

in Table 4 and 4a and f ig .  3 and 4#

K significantly influenced the number of unmarketable 

flowers per plant in both seasons, level produced less  

number of unmarketable flov/ers in both the seasons recording

4,54 in monsoon end 3.82 in winter, t'liarked differences were 

recorded in the number of unmarketable flowers per pi ent due 

to different levels of pruning. Heavy pruning produced least 

number of unmarketable flowers per plant recording 3 . 0 9  and
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3,12 in the monsoon and winter respectively. Control 

recorded the maximum of 7.27 in monsoon and 7.05 in winter.

Interaction effects of ilK aiid NPr, -varied significantly  

the unmaifcetable flowers p-̂ r plant, NgK̂  treatment produced 

the ler St number of unmarketable flowers per plant recording 

3.96 in monsoon and 3.02 in winter season. Maximum nimber of 

unmarketable flowers per plant was recorded with NqKq treatment 

in both the seasons (5.38 and 5 .0 2 ), Mong different levels 

of potassium and pruning interaction recorded the least 

number of unmarketable flowers (3.36 in monsoon and 3.02 in 

winter). Whereas highest number of unmarketable flowers was 

recorded with KqC with 6,36 in monsoon and 6,93 in winter.

Other treatment interactions NPr, end NKPr, were not significant 

in both seasons,

4 .2  Flower quslitv attributes 

4.2'^1 Bud length

The data on the bud length as influen oed by N, K, Pr, 

and their interactions are presented in Table 5 and 6,

The main effects N, K and Pr, had a varying influence 

on bud length, K and Pr. sign ifica itly  influenced and bud 

length increased with increasing quantities of K, with level 

recording the highest bud length of 3.18 cm in monsoon and

3 , 2 9  cm in winter, /onong different pruning levels, heavy 

pruning recorded flowers v;ith the maximum bud length of 3 .2? cm
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Table 5* Effect of W, K and Pruning levela on the bud length 
(cm) and bud diemeter (cm) of rose cv. Super Star

Treatmenta
iioiisoon Winter

Bud length Bud 
(cm)

diameter
(cm)

Bud length Bud 
(cm)

diameter
(cm)

N levels

«0 3,07 2.71 3.23 2.71

5.20 2,85 3.25 2.95

“2 3.19 2.94 3.32 2,91

O.D. at 5f. N3 . WS . NS NS

K levela

Ko 3.12^ 2.79^ 3.24® 2.84^

3.19^ 2.88^ 3 . 2 9 '’ 2.86^

e.B. at 5^ 0,004» 0,005« 0.003* NS

Pruning levels

1 3.20^ 2,86^ 3.28'" 2,93^

M 3.23^ 3 .02^ 3.36'= 3.12^

H .3.27° 3,26° 3 . 3 9 “ 3 . 1 7 ''

C 2 . 0 9 *̂ 2.20^ 3.22'^ 2.17^

C,B, at 0,005* 0 , 0 0 7 * 0,005* 0.006*

♦Significant at P « 0,05  
NS ■ Hon significant
Numburu I ' o l l o w o d  l,hu iuimu lQ t l . o r  f iro n o t  a t a t  i u  t i c  a l l y
s ig n if  1 cant



Tablo 6* Effect of I'lK end W Pr intoraotiona on the bud length 
(cm) and bud diameter (cm) of roae cv* Su4)er Star
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Monsoon V/inter
Treatment Bud length 

(cm)
Bud diemeter 

(cm)
Bud length 

(cm)
Bud diameter 

(cm)

its levels

Vo 3.01^
3.13"

2.63^
2.79^

3.20^
3.25^

2.67^
2 . 7 5 "

h h

3.21°
3,19*^

2,84°
2,88^

3 .24° 
3.25^

2.96°
2 . 9 0 *̂

■hh
3.15®
3.23^

2.91®
2,98^

3.29®
3.34^

2 . 9 0 ®
2.99^

C« at 3^ 0,006» 0 .0 0 0 9 0.0053 0,006*

H Pr, levels
NqL
WoiL
HqH

3.07
3.11
3.21

2.60
2.91
3.18

3.16^
3.23°
3 , 4 /

2.48^
3,06^

IIqC 2,87 2.14 2.12 2 . 1 2

If̂ L 3.23 2.94 3.34® 3 . 2 1 ®

N̂ C
NgL

3.32
3.23
2.97
3.30

3.08  
3.26  

. 2.16  
3.03

3.41^
3 . 0 7 ^
3.18^
3.34®

3.14^-
3.18®
2.19^
3.39^

NgM 3.25
3.33

3.07
3.34

3.35^
3.37^

3.15^
3.69^

NgC 2.89 2.29 3.11^ 2.19^
C, D* at 3'/o NS MS 0,0076^ 0.006*

♦Significant at P » 0,05 
NS u Non significant
Numbers followed by the same le tte r  are not s ta t is t i c a l ly  
sign ificant
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end 3.39 cm in monsoon and winter respectively, followed 

by medium priming. Unpruned plants recorded the least bud 

length of 2 . 0 9  cm and 3 . 2 2  cm in monsoon and winter 

respectively. There was no significant influence on bud 

length due to nitrogen levels in both the seasons.

Bud length was influenced by and Î Pr. combinations 

significently , recorded the highest bud length of

3 . 2 3  eta and 3.34 cm in monsoon and winter respectively whereas 

NqKq recorded the flowers with minimum bud length in both 

the seasons (3.01 cm and 3.20 cm). Among different llPr. 

combinations, Ng level of nitrogen with heavy pruning (NgH) 

recorded the maximum bud length of 3.33 cm and 3.37 cm in 

monsoon and winter seasons respectively. IVhereas minimum 

bud length was obtained with NqC in both the seasons (2.87 cm 

and 2.12 cm respectively). But bud length was not influenced 

by combinations of KPr, and NKPr. in both the seasons,

4 .2 .2  Bud diameter

The data on the bud diameter as influenced by U, K, Pr. 

and their interactions are presented in Table 5 and 6 ,

N, K and Pr. had varying influence on the bud diameter.

Bud diameter was not influenced nitrogen in both the 

seasons. Potassium significantly influenced the bud diameter, 

i t  increased with increasing levels of potassium. The highest 

bud diameter was with in both the seasons (2,88 cm and 2,86 cm
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respectively) over Kq level recording the least bud length 

of 2,79 cm in monsoon and 2.84 in the winter. The maximum 

diameter of 3,26 cm and 5.17 cm in monsoon and winter 

respectively was recorded with heavy pruning followed 

medium and low pruning, Unpruned plants recorded the least 

bud length of 2.20 cm and 2,17 cm in monsoon and winter 

respectively.

Bud diameter was significantly influenced by M  and 

NPr, combinations, Î 2̂ 1 maximum bud diameter

of 2,98 cm in monsoon and 2,99 cm in winter. Minimum diameter 

was produced with HqKq in both the crops (2,63 cm and 2,6? cm 

respectively), IT2 H recorded the maximum bud diameter of

3 ,54  cm and 3,69 an In monsoon end winter respectively. Other 

treatment combinations NPr, and MPr, were Insignificantly  

influenasd the bud diameter in both the seasons,

4 .2 ,3

Data with respect to neck length as influenced by N,

K, Pr, NK and KPr, interactions are presented in Table 7 and 8 ,

Neck length was significantly in flu aiad  by potassium 

and pruning levels in both the seasons. The msxlmum neck 

length was 4,62 cm and 5,01 cm recorded with level in 

monsoon and winter respectively, whereas Kq recorded the 

minimum neck length of 4.46 cm in monsocn and 4,97 cm in winter, 

Among different pruning levels, heavy pruning produced flowers



Table 7. Effect of N, K and pruninc on neck len^h (cm) and 
number of petals per flower of rosq ov. Super Star
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Monsoon Winter
J.X U0

Week length 
(cm)

Wo,of petals 
per flower

Neck length 
(cm).

No,of petals 
per flower

I  levels

»0 4,35 25.15 4,87 26,79

» i 4.56 26.19 5.03 27 .2 i

% 4.71 27.09 5.06 28.08

0 ,1 . B-t 5^ H3 NS NS NS

K levels

% 4.46® 25.88^ 4.97^ 27.06^

4.62*’ 26.40^ 5.01^ 27.67^

C.E. at 5f- 

Priming levels

0.PO5* 0,02» 0,003<» 0.41*

L 4.68^ 26,15'' 4,93^ 26,88^

M 4.72*“ 26.82^ 5.11^ 28,76^

K 4 .86° 2 7 . 6 8 ° 5.33^" 30.71'^

0 5.91^ 23.93'^ 4,53*^ 24.02^

C.D. at 5;̂ 0.007* 0.24* 0.056* 0.59*

♦Significant at P « 0,05 
N3 s Non aisnificent
Numbers followed by the same le t te r  are not s ta t is t i c a l ly  
s ign if  icent



T ables, ECfoct of IJK end K Pr, interactions on neck length 
(cm) and number of petals per flower of roae cv. 
Super Star
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nin tn ti v% 4* Q Honsoon V/int er
J.XQ a vIuGn wo

Heck length 
(cm)

No,of petals 
per flov/er

Neck length 
(cm)

No,of petals 
per flower

liK levels

HqKo 4,11 24.98^ 4.14 26.34^

>«o>̂ 4 .31 25,29^ 4.29 27.24^

V o 4.55 25.71^ 4,46 27.23^

h h 4,65 26.68° 4.67 27.36^

4,80 26.96̂ *̂̂ 4 ,81 2 7 , 5 9 b

4.83 27.23"^ 4.73 2 8 . 5 6 °

o .r ,  at NS 0.58^» NS 0.73*

K Pr, levels

KqL 4.25 25.79^ 4.34 26.93°
KqM 4.19 26.35° 4.21 26.42^
KqH 4.25 26,78° 4.27 28.72®
KqC 3.90 24,63^ 3.92 25.51V̂i

4.53 26.56''(3 4.47 26.19
Kj_M
K̂ H

4.69
4.62

27.42°
27.93^

4.72
4.74

27.85
23.91^

3,92 25.04^ 3.99 26.83°

C.D. at 9̂ NS 0.43* HS 0.5*

•Significant at P » 0,05 
NS m Non s l^ i f ic e n t
tluwbori }̂ foTlownil hy tlin nniiin Inti.nr nrn not ntntlnt,icnlly 
aigaii'icaiit
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with hifrhest neck length of 4*86 cm and 5.55 cm In monsoon 

end winter reapectl^cly followed medium end low pruning.

In oontrol- plants recorded the oinimua neck length of 3*91 on 

in noneocm and 4*58 cn in winter. Nitrogen levels did not 

hPTe any significant influence on the neck len^Hih in both 

the se&sons.

The interactions of KPr,, !7Pr, md HKPr, did not 

hpve eny aignificent influence on the neck length in both the 

seasona,

4 ,2 ,4  Ifimtjer oi petals per flov/ar

Beta on the number of petals per flowfjr as influenced 

by N, K, Pr, find NK interaotior® ere presented in Tables 7 

and 8 ,

The main effects of If, K and pruning levels produced 

a varying influence on the shoot length# JPotassium anci 

pxrunin  ̂ were found to influance the ntoiber of petals per 

flover in both the scascans. Higher number of petals per 

flov/er WES recorded due to level in monsoon (26,40) end 

winter (27.67) and a least number of petals per flower wae 

recorded with K q  in both the seasons ( 2 5 , 8 8  and 27 .06),

/®ong different pnming levels , heavy pruning produced 

flov/ers with more numb® of petals of 27.68 end 30,71 in 

monsoon and winter crop respectively followed by medium and 

low pruning. Leant number of petals per flower was recorded 

in control with 23*93 in monsoon end 24,02 in winter.
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Significant differences were obtained in the number 

of petals per flower with the Interaction of NK and NPr* in 

both the aeasons. Maximum number of petals of 27.23 end 

28,56 was recorded owing to 1^2^ level in monsoon and winter 

respectively, minimum number of petals

of 24.98 and 26,34 in both the seasons, in pruning and 

potassium interaction levels recorded a maxiirum in both

seasons (2?.9'5 en<? 28.93/ respectively). Similarly the minimum 

number of petals per flower was 24,63 in monsoon and 25,61 in 

winter with KqC, However, other treatment combinations 

NPr, and NKPr, did not influence the petal number significantly 

in both the seasons,

4 ,2 .5  Foliar IT. P and K contents

Data on Ihe effect of N, K, pruning levels NK and 

W ^, interacticns on the foliar N, P and K contents are 

presented in Tables 9 and 10 and f ig , 5 and 6,

a) N content: Nitrogen content was significantly influenced

by M, K and pruning levels, Nitrogen content increased with 

increasing levdLs of K, highest nitrogen content was recorded 

with (2,57 and 2 , 4 4  per cent) in both the seasons over K q  

recording the lowest nitrogen of 2,28 per cent and 2,37 per 

cent in the two seasons, Mong different pruning levels, 

heavy pruning resulted in maximum content of N recording 2,57 

end 2,69 P® cent in both the seasons followed by medium and 

thaa low pruning levels. Controlled plants recorded the minimum



4G

T a l ) l e  9 *  I n f e c t  o f  N .  K end  p r i m i n g  o n  f o l i a i -  n it r O ;[? € n  ( ‘J ) ,  
p h o s p h o r u s  (  j )  and i :)0 ta s 3 iu D i c o n t e n t  ( 0  o f  r o s e  
c v .  S u p e r  S t a r

HreatEient

Ljonaoaa Wint er

N
Con|ent

P
con-ji^t

K
content

( % )

N
content

CO

P
content

( / j )

X
cont^t

N levels
2,173 0.223 1.92 2,23 0,222 1.94

^1 2.53 0.238 2,15 2,30 0,234 2.07
% 2.71 0.247 2,17 2.59 0,246 2.17

C,D. at 5;'̂ NS NS NS ITS NS NS

K levels

^0 2,28^ 0,233^ . 2,06^ 2,37^ 0,229^ 2.01^
2.57^ 0.239^ 2,11^ £.44^ 0.238^ 2,12^

C.B. ot 5/.^ 0.0032<» 0,0005* 0,002* 0,003* 0,0002* 0,007*

iruning levels
I 2,48^ 0,235^ 2.09^ 2.1>t 0,233^ 2,09^
u 2.53^ 0,256^ 2,09^ 2,52^ 0,235^
H 2,57° 0,244"" 2,11° 2,69° 0 ,2 4 f 2,12°
G 2.32'^ 0,228^^ 2,05^ 2,02^ 0,227^^ 2,06^

C,D, at 5̂ 0,005*^ 0,0004*» 0,0003* 0.004* 0,0001* 0 ,U *

♦Significant at P b 0,05 
NS K Non 3%nific8nt
Numbers fo l lo w e d  Iry the same l e t t e r  are not s t a t i s t i c a l l y
s ig n i f  i  cant
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Tabla 10, of NK end n i r ,  interBctiona on fo lier  nitrogen
( ) ,  phospborua ( ) and p jtaaaium ( ) content of rooe 
ov, yuper ->tf3i'

Lonaoon V/Into
Treetwent N

cont ewt 
( )

k
oontcmt 

( )

K
content 

( >

N
cont ent 

i )

p
content 

( )

K
content 

(: )

liK levels

V o 1.S7®
2.5S?’

0.210^
0.220^

1*072^ 
2,00 ^

2,22^
2,25^

0,216^
0,226^

1,877^
2,003^

h h
h h

8.50“
2.61'* 0,258'^

2,042^
2,153"^

2,39°
2,36^

0,231°
0,237^

l,9o9°
2,158^

HjKo

h h
2.60®
2.73^

0,244®
0 .2 5 f

2,16?^
2,1Q3^

2,49®
2 ,6 ^

0,241®
0,252?

2,165®
2 ,1 8 /

c.B .at 5,j 0.005» 0,0005^ 0,003» 0,011* 0,p0u2* 0 , 004*

M Pr. levels  
WqL
NqM
NqH

2 .U ’= 
2.21° 
2.67® 
2.07®

0.225^
0.222^
0. 229"̂
0,218^

1 .94^
1,938^
l ,9 5 f
1,937^

2,20®
2,31^
2,5cf
2.03^

0,221^
0,220^
0, 229°
0,216^

1 . 923^
1.938^
1.96^
1,943'^

V

V
V

2.57^
2.63®
2.64®
2.57'^

0,253°
0,258'^
0,249®
0.230°

2,160^
2,170^
2,163^
2 . 0 9 7 '̂

2,33°
2,44^
2,69^
2,02^

0,234^
0,235"^
0.248?^
0,227°

2.172^
1,830®
1 .9 7 ^
2,110^

NgM
2.74^
2 . 75“
2.80^
2.55^

0,247®
0,248®
0 , 2 5 4 "̂
0,239^

2,173®
2,187^
2. 192̂
2,146®

2 , 5 4 '-
2,01^
2,89^
2,12^

0 , 2 4 4 ''
0 . 2 4 /
0,254^
0,239^

2,175^^
2,178^
2,195^
2,150^

C,Ii, et 3^ 0.015* 0,004* 0.005* 0 , 0 0 7 * 0,003* 0,004*

*Sl/^lfloont et P»0*05
Numbers followed by the 
s ign ifican t

same le tter  are not s ta t is t ic a l ly
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nitrogen content with 2,32 per oent in monsoon and 2,02 per 

cent in winter crop,

Nitrog'sn content was significantly influenced l?y IJK 

end NPr. interactions, NgH recorded the maximum N content of 

2,73 per cent in monsoon and 2,69 per cent in winter, la 

both the seasons HqKq recorded the minimum nitrogen content 

of 1,97 and 2,22 per cent in monsoon and winter respectively# 

Mong different N^r, levels, l^H recorded the maximum H content 

in the seasons (2,80 and 2,89 per cent respectively) while 

NqC recorded the lowest nitrogen content of 2,07  and 2,03 

per cent in monsoon and winter respectively. However, other 

treatment combinations KPr, and IlKPr, had no significant 

influence on the foliar IT content in both the seasons,

b) P content: The main effects N, K and pruning levels

influenced significantly the foliar content of P in both 

the seasons, P contents increased with increasing levels of 

K, it  was maximum with level recording 0,239 and 0,238 

per cent in monsoon and v/inter respectively. Among different 

pruning levels, heavy pruning recorded the highest P content 

of 0,244 per cent in monsoon end 0,241 per cent in winter.

The lowest percentage of P content was recorded in control 

plants (0,226 and 0,227 per cent in monsoon and winter 

respectively). But IT levels had no significant influence in 

the foliar P content in both the seasons tried.

Among different interactions M and IfPr, were found 

to have Influenced the phosphorus content significantly. Among
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different M  combinations, NgK̂  recorded the maximum P 

content of 0,251 per cent in both the seasons followed by 

NgKQ, The lowest percentage of phosphorus was recorded 

with NqKq with 0,218 and 0,216 per cent in monsoon and 

winter respectively. Among different IJPr, combinations,

NgH recorded the maximiun P content of 0,254 per cent in both 

the seasons, closely follov/ed by recording 0,249 and 

0,248 per cent in monsoon and winter respectively# However 

other interactions KPr, and NKPr, had no significant 

influence on the phosphorus content in both the seasons,

c) K content: IT, K and Pr, showed varying influence on 13ie 

fo lis r  K content in both the seasons. Even though the 

nitrogen levels had no significent influence on this parameter 

in both the seasons, K content increased with increasing 

levels of II, Ng level recorded the maximum of 2,17 in both 

the seasons, Similerly recorded the highest K content of 

2,11 end 2,12 per cent in monsoon and winter respectively 

over Kq which recorded 2,06 and 2,01 per cent in the two 

seasons, Among different pruning levels heavy levels of 

pruning recorded the maximum of 2 ,11 and 2,12 per cent in 

monsoon and winter respectively followed by medium and low 

pruning. Untreated plants recorded the lowest potassium content 

of 2,05 in monsoon and 2,06 per cent in winter.

There was significent differences among treatment 

combinetions, M  and HPr, with respect to fo liar  K content.
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^2 * 2  recorded the highest K content of 2,183 and 2,1B4 per 

cent in the monsoon end winter respectivel;7 , closely followed 

by recording 2,167 end 2,165 per cent in both the 

seasons respectively. Plants receiving NqKq levels of . 

fe r tiliz e r s  recorded the lowest potassium content of 1,872 

per cent during monsoon and 1,877 per cent during winter.

Aaong different NPr, treatment interactions NgH recorded thfi 

meximum K content of 2,192 and 2,195 per cent in both the 

seasons followed by NgM with 2,187 end 2,178 per cent 

respectively, The loxii-est percentage of potassium was recorded 

with NqC in both the seasons (1,937 and 1,943 per cent 

respectively), 0 th tre a tm e n t interactions KPr* and HKPr, 

did not have any significant influence the potassium content 

in both the seasons*

4*3 Tase l i fe  studies 

4*3.1 Vase l i fe  of cut flowers

The data on the effect of potassium, pruning levels 

and M. interactions on the vase l i fe  of cut flowers (in days) 

of rose cv. Super Star are presented in Table 11 and 1‘ig . 7 .

There were significant differences in vase li fe  (days) 

among the treatments with 0,5 ppm kinetin. Vase l i fe  was 

Influenced by potassium and pruning levels. Longest vase 

l i fe  of 6,68 and 7,24 days was recorded due to explication 

of level. Different pruning levels influenced the vase 

l i f e  of cut roses, the longest vase li fe  of 5,99 find 6,29 

days was recorded with the treftment 0,5 ppm of kinetin.



Tebl® 11, Effect of K, Pruning and M Interaotlona on the vaaa 
l i fe  of cut flower a (days) of rose, cv. Super Star 
with 0,5 ppni| 1,0 ppia kinetln and d ia t i l l^  water

51

Monsoon Winter
Treatmenta

0,5  ppm
Klnetin 

1*0 ppm D.W, 0,5 ppm
Klnetin 

1^0 ppm D.U,

K levels

% 5,25^ 7.51® 4.54^ 6,69^ 7.61^ 4.18^u
h 6,63^ ■7 . 5 5 ’' 4.86^ 7.24^ 7.79^ 4.33^

O.r, at gS 0,24« 0.012* 0,01* 0 , 2 7 * 0 , 0 4 * 0,047*

Pruning levels  
L 5.53 V̂i 5 .7+ ’’ 4.95^ 6.66^ 5.86 r̂% 4.28^
li 5.98 •1 5.76 4 ,9 3 °•y 6 , 0 9 6.03 4.41
H 5.99^ 5.98° 5 . 2 9 ^ 6 . 2 9 ^ 6,12^ 4,58
0 4,57*" 4.68^ 3,59^ 4.81^ 4.80® 3.76®

C.D. at 5$̂ 0,62* ■. o', 0 4 9 * 0,015* 0,73* 0 , 0 5 7 * 0,066*

me levels •

4.77^ 5.32^ 3.87® 5.52^ 5.02^ 3.98®
5 .M ^ 5.48® 4,23*’ 6 ,7 0 ° 5.18^ 4.08^

V o 5,15^ 5.43^ 4 .6 3 ° 5.73^ 5 .7 8 ° 4.53^
5 ,72° 5,60^ 5.13^ 5.93^ 5.92^^ 4.75

»2Kq 3.87^
iS.01°

5,69

6 . 9 0 °
4.93®
5 . 4 0 ^

9.81^
6.08^

6 , 0 5 ®
6,35"^

4.84^
4.85^

O .I. at 5iS 0,39* 0,21» 0,017« 0,47* 0,069* 1.08*

♦Significent at P .  0,05
Numbers fo l lo w e d  by the same l e t t e r  are not s t a t i s t i c a l l y
s ig n i f i c a n t
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However there was no significant differences with respect 

to different nitrog«i levdLs in both the seasons.

Among different interaction effects , UK influenced  ̂

the vase l i f e  of cut rose significantly, combination

gave a macimum vase l i fe  of 6,01 and 6,08 days was recorded 

with while the minimum vase l i f e  (4,77 end 5.52 days) 

was recorded with NqKq in monsoon and winter respectively. 

Interactions v iz .,  KPr,, KPr, and IKPr, did not influence 

significantly the vase l i fe  in both the seasons.

There was significant diffearenoe in vase l i fe  (days) 

with 1 ,0  ppm kinetin. Potassium and pruning levels  

significantly influenced the vase l i f e  where there was no 

significant influence due to N levels. Vase l i f e  was 

longest at aa increased level of K, withK^  ̂ recording 7,53 

and 7,79 days in monsoon and winter respectively, Hea-^ 

pruning recording the maximum vase l i f e  in both the seasons. 

(5 ,98 and 6,12 days) v^ereas minimum vase l i f e  of 4,68 and

4,80 dsys was recorded with no pruning,

itoong different interactions, level recorded the

maximiutt vase l i f e  of 6 , 9 0  and 6,35 days in monsoon end winter 

respectively, while the minimum i/as recorded with NqKq (5,52  

end 5,02 days respectively) in both the seasons. Howeva? 

HPr«, KPr. and ?nCPr, did not influence the vase l i f e  in both 

the seasons.
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The vase l i fe  of cut flowers in d istilled  water 

was influenced by K and pruning levels. Compered to other 

two concentrations of kinetin, vase l i f e  in distilled  

water recorded minimum in both the seasons* The highest ' 

vase l i f e  of 4*86 and 4.33 days was observed with level 

in monsoon and winter respectively. Different pruning 

levels influenced the vase l i f e  of cut roses under water, 

heavy pruning recorded the maximum vase li fe  in both the 

seasons (5.29 and 4.58 deors) with control recording the 

minimum of 3 . 2 9  and 3.76 days of vase l i f e  respectively. 

Nitrogen levels did not influence the vaselife during both 

the seasons.

Similarly, there was sign ificait difference in vase 

l i f e  among the treatment combinations, NK level significfintly  

influenced the vase l i f e ,  ^2^1 highest vase

l i f e  of 5.40 and 4.86 days in monsoon and winter respectively 

followed by in both the seasons, while N̂ Kq recorded 

the minimum with 3.87 in monsoon and 3.98 in winter, NPr,, 

KPr, and NKPr, did not influence the vase l i f e  in both the 

seasons,

4 .3 .2  Changes in fresh weight of flowers.daring, the..vas^

lata on the effect of N, K and pruning levels on the 

fresh weight of flowers (g) during the vase l i fe  held with

0,5 ppm kinetin are presented in Table 12,
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Tabl« 12, Effect of K and pruning on the fresh weight (^) of 
flower a held in 0,5 ppm kinetln on Is t , 3i'd and 3th 
day of rose c-v. Super Star

^eatmenta
Lions 0 on Winter

1st day 3rd day 5th doy 1st day 3rd day 5th day

N levels  

“  »0 10,14 9.66^ 8,09^ 13,02 11.89^ 8,94^

h 12,39 10,61^ 8,68^ 13.99 12,32^ 10,06^
»2 11.27 1 0 , 2 9 ° 8 ,43° 13,68 12,24° 9.69°

O.H.at 5# ITS 0,052» 0,063* m 0,069* 0,074*

£  levela
Ko 11,55 9.89^ . 8,16^ 13,49 12,09^ 9.45^

% 10,98 9.97^ 8,33^ 14.02 12,18^ 9.69^

C.J). at 5l> NS 0,02* 0,22*
1

K9 0,056* 0,061*

Pruning levels  

I 10,85 lO.OOa 8,53^ 13,83 12,37^ 1 0 , 0 2 a
M 11,17 10,44^ 8,91^ 13,64 12,42 <̂1 9,74^
H 13,24 10,74° 8 ,95° 14.10 13,03 10,54°
C 9.79 8,92'^ 6,24 11.63 10,09° 10,08'^

C.P. at H3 0,27* 0.076« NS 0.079* 0,085

♦Significant at P a 0,05  
ITS .  Non significant
Numbers followed by the/letter are not statistically  
significant
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Only the mein effects, N, K and pruning levels had 

significant Influence on the fresh weight during the vase 

l i f e ,  -Among N levels, mEintained higher fresh weight 

on 3rd end 5th day in both the seasons (10,61 g and 8.68 g 

in monsoon and 12,32 g and 10,64 g in winter season), 

levels maintsined higher fresh weight at cQ.1 stages, its  

stay in vase with 9.97 g on 3rd and 8,33 g on 5th day in 

monsoon and 12,18 g on 3rd and 9,69 g on 5th day In winter 

was recorded. Among different pruning levels, heavy pruning 

maintained hi^-her fresh weight in "both the seasons and 

recorded 10,74 g on 3rd and 8,95 g on 5th day in monsoon 

and 13.03 g on 3rd and 10,54 g on 5th day in the winter 

season crop followed by medium and low pruning.

The treatment interactions did not have any significant 

influence on the maintenance of fresh weight throughout its  

vase l i fe  in both the seasons,

4 .3 .3  Ch§B£Sg wpi.g?\t_o;g...n oMS£g ifO l̂ h.9
l i f e  held with 1.0 ppm k ln e tS

The data with respect to fresh weight of flowers during 

the vase l i f e  held with 1 ,0  ppm kinetin as affected by N, K 

and prunin^r levels is presented in Table 13,

Jlain effects of N, K and pruning levels s ignifi cantly 

influenced the fresh weight in both the seasons. Among N 

levels, Ng effect was found insign’ ficant in both the seasons 

on 1st day and wa s significant on 3rd and 5th day only in
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Table 13* Effect of N, K and pruning the fresh weight (g) of 
, flowers held In 1 .0  ppm kinetln on lst» 3rd end 5th 

day of rose «v. Super Star

Monaoon Winter
lu wdtmenta

1st day 3rd day 5th dey 1st day 3rd dey 5th day 

N levela

9*89 12.68 16,26 10,94
11.05 13.19 1 0 , 0 3 11.55
11.06 13.67 10.83 11,72

C .I.at 3i NS NS NS HS

K levels  

^0 10,78 13.09^ 10.19^ 10.78^
V

11.23 13.31^ 10,71^ 11.23

O.B. at 5il N3 0.052* 0.012* 0,034*

Pruning levela

It 11.29 13.4 2 a 10,51^ 1 1 . 2 9 ^
U 11.39 13.51^ 1 1 . 0 7^ 11.38^
H 11.57 13.88^ 11.89° 11,57°

. 0 9,76 7.91° 6.36*^ 9.76^

C.D.at NS 0.22* 0,17* 0,049*

9.55® 6,93®
10,08'^ 8,14
10,56° 8.55®

0.058* 0,055*

9.51^ 7.65^
9.94^ 8,Ct

0.045*

10.02^ 8,08^
10,13^ 8.29^
10,29° 8 .45°
8.48*^ 6,6

0,068* 0,051*

♦Significant at P « 0,05 
K3 .  Non significant
Numbers fo l lo w e d .b y  the same l e t t e r  are n ot  s t a t i s t i c a l l y
s i g n i f i c a n t
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winter with 10,56 g on 3rd end 8.55 g on 5th day. Over

Kq, level was superior in meintalning the fresh weight

on 3rd and 5th d ^  in both the seasons with 13.31 g and 

3rd dey and 10,71 g on 5th dsy in the winter orop. Among 

different pruning levels, heavy pruning significantly- 

influenced the maintenance of fresh weight on 3rd and 5th 

day in both the crops. It recorded 13.88 g on 3rd and 

11.89 g on 5th dey in monsoon and 10,29 3rd and 8,45 g 

on 5th day in winter crop followed ly medium pruning. 

Untreated recorded the minimum fresh wei^̂ ht of 7.91 g on 

3rd and 6.36 g on 5th day in monsoon crop and 8.48 g on

3rd and 6,68 g on 5th day in winter crop.

Interactions did not influence significantly the 

fresh weight of cut flov/ers in both the seasons,

4 .3 .5  .Changes in fresh weight of flowers Cg) during tJie
’yaae l i f e  held with d iatllle^  w at^

The data with regard to the fresh weight of flowers

during the vase l i f e  held with d istilled  water as affected by

N, K and pruning levels are presented in Table 14,

There was significant differences in fresh w ei^t of 

flov/ers due to N, K and pruning levels in both the seasons. 

Among N levdLs, Ng was found to influence significantly with 

maximum fresh weight in both the seasons (11,05 g on 1st and

8,36 g on 3rd day in monsoon and 10,87 g end 8.04 g on 1st
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Tabl9 14, l-iffect of N, K eiid prvwtng on the fresh weight of 
flowers (g) on lat end 3rd day in vaae with rose 
cv. Super Star held in d istilled  water

Monsoon Winter
Treatmenta l^eeh wt.(g) 

on 1st day
Freah wt.Cg) 

on 3rd day
Fresh wt.Cg) 

on 1st dey
i'resh wt,(g) 

on 3rd dey

N levels

^0 ig .o ^ 7.096^ :^9.62® . 7.49®
V

h 10.45^ 7.58 9.73*’ 7.71
11.05° 8.36 ° 10.87° 8 .04°

C .I . at 5JS 0.071* 0.06* 0.063* 0.0178*

K levels

^0 10.44^ 7 M  ® 10.32® 7 .55“

% 10.59^ 7.72 ^ 10.62'> 7.94*’

0,2), at 5^ 0,058» 0.049* 0.061* 0,0141*

Pruninfl levels  

L 10.46^
’’ ' K 10.47^ 7 .9 l“

M 10.69 7.97 9.92 7.93
H 11.09^ 8.19® 10.53“ 8 .1 b' ’
C 9,85^ 7.02'^ 8.79^ 6,980°

C,:D, at 5^ 0.082* 0,069* 0.079* 0.244*

*Slgaifleant at f  p 0,05

Numbers fo l lo w e d  by the same l e t t e r  are not s t a t i s t i c  a l ly
s ig n i f i c a n t
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and 3rd dsy respectively in winter). The minimum fresh  

weight W8S recorded with Nq treatment. Over Kq, 

recorded the maximum fresh weight on both the days in both 

the seasons. Highest fresh weight of 10,59 g cm 1st and 

7,72 g on 3rd day was recorded in the monsoon crop and in 

winter 10,62 g on 1st and 7,94 g on 3rd day was recorded. 

Among different pruning levels tried, heavy priming recorded 

the maximum fresh weight of 1 1 , 0 9  g and 8,19 g in the 

monsoon crop and 10,53 g end 8,18 g in the winter crop 

on f ir s t  and third day respectively which was followed by 

medium and low pnusing, Unpruned recorded a minimum in 

both the seasons.

There was no significant differences due to treatment 

interejctions on fresh weight of flowers held in d istilled  

water in both the seasons.



DISCUSSION



CHAPTER T

Discirssioisr

Judicious and balanced use of nutrients axe lmo\m 

to result in OTerall injprovement in growth parameters, 

llower yield and flower quality in many floi>?ering plants.

An interruption in plent nutrition even for a short period 

has a negative effect on yield and quslity. Therefore, 

in roaes balanced supply of major nutrients combined with 

appropriate cultural practices is  ia®>ortant for obtaining 

higher yield and quslity flowers. The results of present 

in’vestigation on the effect of different le'vels of nitrogen, 

potassium, pruning and their interaction on growth, 

flowering end vase l i f e  of rose cv. 'Super Star’ during 

1984-85 are discussed belowi

laportance of proper and balanced mineral nutrition 

for food growth, development, flower production, quality 

and vase l i f e  have been recognised ty several workers. 

F ertiliser recommendations have also been made for rose 

varieties grown under different geographical and climatic 

conditions (Pal, 1966; Raghsva, 1969j Vinahm Swarup, 1971). 

I^ortance of pruning has been demonstrated by several 

other workers (June, 1950; Pal, 1966; Appanna, 1976;

Zieslin and Mor, 1981 and Borrelli, 1982), iiloral preser­

vatives are under the use to increase the vase l i f e  of
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cut flowers from so many decades. Among many preservatives 

the use of cytokinins has been recognised by Molean and 

Dedolph (1962), Halevy jgt (I 9 6 6 ) ,  Mayak and Hale”«y (1974), 

Cywinska ^  a i, (1978) end Ilakamura §t (1980),

Studies conducted on the nutrition of roses have 

indicated notable influence of nitrogen and potassium on 

vegetative growth, flov/er production end on their vase l i f e ,  

(Seeley, 1950; Young ^  1967 and 1975; Bik, 1972;

Jayaprasad, 1976; Maharana and Pradhan, 1976; Johansson,

1978 and Woodson and Boodley, 1982),

5 .1  Days taken for f ir s t  flowering

The number of dsys taken for f ir s t  flowering is an 

important parameter to be studied for commercial flov;er 

production, This remains the same with a small range for 

a particular variety for a given agro-climetic situation.

In the present s tu ^ , days taken for f ir s t  flovrering was 

much Influenced by nutrients and pruning levels. The number 

of days taken for f ir s t  flowering increased with the 

increasing levels of nitrogen. It was highest (38,24 days) 

with 16 g N/plant, Earlier flowering due to combination 

of nitrogen end pruning is  in agreement with the results 

of Post ( 1 9 5 2 ) , Hussein (1955), Durkin (I960) and Bik (1972), 

Potassium also had a significant Influence on number of 

days taken for f ir s t  flowering. Potassium at 8 g/plant 

took 33,62 days over the plants not supplied with potaasluo
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siffliler results were obtained tyy Kamp end Shanncm (i960), 

Raghava (1969) and Young et fil. (1973).

In the present study, there was a remarkable 

influence of pruning on flowering. Flowering was delayed 

due to heavy pruning (39.63 and 36,73 dsgrs) by 4 to 5 

days compared to lower levels of pruning. This inay be due 

to the lower auxin content of flowering shoot which were 

severely pruned which in turn resulted in delayed flox/ering 

(Zieslin  and Halevy, 1976; and Appanna, 1976), Light 

pruning resulted in earOy flowering. Similar results were 

reported by Kohl and Post (1952), Moe (1970a, 1971a and 

1973)# Holley (1973b) and /ppanna (1976), The number of 

days required for flowering was influenced by M  levels 

among different combinations tried . Combinations such as 

(16 g of N and 8 g of K/plenfe) delayed flowering 

flowering and flowering was hastened by (8 g of N and 

8 g of i^plent) which may be due to the h i^ er dose of 

nitrogen effect on the uptake of potassium which resulted 

in delayed flowering.

Shoot length plays an important role in determining 

its  su itability  of a cut flower for export (Post, 1952,

Buck, 1964 and Malik, 1968), In the present study, shoot 

leng^^h was very much influenced by N, K and their interactions. 

Maximum shoot length was recorded with the highest dose of
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nitrogen (16 g/plent) end K at 8 g /p lsnt. Interaction of 

these two (16 g/plent N end 8 g/plant K) recorded best 

results which are in accordance with the findings of Kamp 

and Shannon (I960); Young £t (1973); Jayeprasad
a x \d . B o o d L t tu

(1976); Pegeyter (1978) and Woodson»(1982)*

Heayy pruning significantly influenced the shoot 

length in both the season with a maximum of 26,22 cm and 

31*72 cm followed by medium pruning, whereas light and no 

pruning produced shorter flowering shoots. Similar 

observations were recorded by EL-Gamassy ^  (I960),

Moe (1970a, 1970b, 1971a ejid 1973). The severity of pruning 

increased the shoot length was also observed by June 

(1950), Appanna (1976), Smirnov (1977) and Borrelli (1978 

and 198SL) that when a few buds were le ft  they threw out 

stronger growth and longer shoot length, when too many buds 

wer e le ft  in the plsnt due to lack of judicious supply of 

nutrients and hormones, shorter shoots were produced.

Heavy pruning in combination with higher K levels 

gave higher shoot length was clearly evident to any other 

combinstions. It is  quite apparent that a few buds on the%
cane provided with nutrients resulted in vigorous and long 

shoots because of reduced competition for Ihe nutrients.

5 .3  Fresh vei/rht of flowering shoot

The role of potassium in enhancing 'Wie translocation 

of metabolites and that of nitrogen in increasing the fresh 

weight of flowering shoot is  well established.
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Presh weight of the flowering shoot wes influenced 

nutrients to a greet extent. The results of this study 

ere in accordance with the findings of Toung £t (1967» 

1973 and 1978). Bik (1970 and 1972), Jayaprased (1976), 

Johansson (1978)# y\rmitage and Tsujlta (1979) end Woodson 

and Boodley (1982), Presh v/eight of flowering shoot was 

signiflcanfcly influenced T?jr higher levels of nitrogen and 

maximujii fresh weight of flowering shoot was with N at 16 g/ 

plant and K et 8 gf'plant in both the seasons, itoong 

different pruning levels heavy pruning followed 1:̂  medium 

pruning recorded highest fresh weight. The earlier results 

roses, ilppanna (1976)| Degejrter (1978), Johansson (1979) 

and Borrelli (1981) agree with the present findings, . 

Interactions between If and K and K and pruning levels was 

favourable in increasing the fresh weight. Maximum fresh  

weight was obtained with higher doses of N and K (NgK )̂ and 

with Kj, H,

With a ll  th is , i t  is  apparent that with hea-vy 

pruning very fevr shoots were le ft  on the oane, those 

plants provided with better nutrient amounts to results in 

the channelling up of the nutrients and carbol^ydrates to 

those fewer shoots to produce shoots with higher ftesh  

weights,

3 .4  Number j?f blind shoots per glajit

The importance of blind shoots is  realised when 

the potential flower production is  reduced because of too
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msry blind shoo-ta. The reasons for blind ahoot production 

Is s t i l l  not fu lly understood. liibbel (1934a) was of the 

opinion that blind ahoot is not an inherited character.

In the present study, number of blind shoots 

production was not influenced ty nitrogen levels in both 

the seasons which is in accordance with the findings of 

Ilndstrom end Kiplinger (1955) with Better Times roses, 

whereas potassium levels had a better influence with higher 

levels of potassium resulting in lower number of blind 

shoots production. Similar results were obtained by Post 

and Fischer (1951) who summarised that number of blind 

shoot and potassium levels are negatively correlated,

V.Tiereas interaction effect between N and K significantly 

influenced the blind shoot production. In the present 

study, higher levels of nitrogen and potassium recorded 

(NgK )̂ ■the least number of blind shoots.

The number of blind shoots increased with the 

severity of pruning. Heavy pruning followed by medium 

resulted in reduced number of blind shoots per plant, these 

results are in accordance with the findings of Moe (1970a, 

1970b and 1970c); Zeislin and Halevy (1976) end iSppanna 

(1976) who observed lower content of aixin in highly pruned 

which eventually resulted in higher number of blind shoots,

5,5 I^ketable and unmarketable flowers per plent

Flower yield is one of the most important criterion 

for commercial flov;er production, As compared to control a ll



fJ6

the nutrients brought about a marked Increase in the 

marketable flowers per plsnt and hence in y ie ld . In 

the present study, increase in the levels of N and K, 

increased the number of marketable flowers and reduced 

the unmarketable flowers, similar desirable influence 

of nitrogen and potassium were obtained by Kamp and Pokorny 

(1958), IJhite (1954 end 1958), Kamp and Shannon (i960), 

H een eyjgt^ , (I960), Bik (1972), Jayaprasad (1976),

Johansson (1978), Borrelli (1981) and Woodson (1982),

The number of marketable flowers was signlficantly influenced 

by pruning levels. Unpruned and light pruned plants recorded 

more numb ar of flowers per plant but were of poor quality 

compared with that of medium and heavy pruned p lm ts .

These results are in accordance with the findings of June 

(1950); Appanna (1976); Begeyter (1977), Smirnov (1978) 

and Borrelli (1978 and 1981), Evidently plants which were 

not pruned or lightly pruned had a greater capacity fo r  

flower production than medium or heavily pruned plants owing 

to larger reserved carbohydrates and nutrients. Plants with 

no or light pruning ocperienced the depressive effect of 

flowering alone to a larger extent, whereas heavy and medium 

pruned plants experienced combined depressive effects of 

flowering and pruning.

Nitrogen and potassium interacted favourably in 

influencing the number of marketable end unmarketable 

flowers along with potassium and pruning levels, N at
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16 g/plant and K at 8 g/plant recorded 13ie highest number 

of marketable flowers (10,4) whereas K at 8 g/plant with 

light pruning recorded the highest number of flowers in 

both seasons, Eventually NqKq and IIqC recorded the meximum 

number of unmarketable flowers.

5,6 Quality attrlbutejg

Bud length, bud diameter^ neck length, number of 

petals per flower and keegping quality e tc ,, constitute 

important attributes of quality of a cut flower.

Neck length: Neck length is  an important quality attribute

of a cut flowST for holding them errect on their stems which 

otherwise results in bent neck ( Balasubramanian, 1963 and 

Malik, 1968), In 1416 present study, there was no response 

to any combination of levels of nutrients on neck length, 

however in i both crops the potassium and pruning significantly  

Influenced the neck length of the flower. Contrary to this, 

Appanna (1976) observed that neck length was a varietal 

character and was not influenced by any pruning levels, 

Jayaprasad (1976) also obtained similar results with different 

fe r t iliz e r  levels. The results obtained in this study may 

be because of the agroclimatic conditions of the area.

Whereas NK interaction seemed to be significantly influencing 

the necklength in both Ihe seasons. So this parameter may 

not be a varietal trait completely but may be manipulrted 

to some extent with judicious fertili25er application. Similar
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results were also obtained ilaharana and Pradhan (1976) 

end Malik (1980),

5 .6 ,1  Bud length end bud diameter

Bud length and diameter ere the important cut flower 

quality attributes of rose. In the present study, quality 

flowers obtained with good bud length and diameter with 

increasing levels of N and K, This is in accordance with 

almost a ll nutrient tria ls (Prenguelli and Romano, 1977} 

Young £t 1978; Johansson, 1978; Armitage and Tsujita, 

1979; B orrelli, 1981 and Woodson end Boodley, 1982a end 

1982). Maximum bud length and bud diameter was obteined 

with N and 6 g/plant and K at 8 g/'plant. Bud length and bud 

diameter was influenced by heavy pruning followed medium 

pruning, Similrr results were recorded by Tixne (1950), 

-Appanna (1976), Degeyter (1977)# Smirnov (1977), Bocher and 

Migriani (1977) and Borrelli (1981), With medium and heavy 

pruning fewer buds were le ft  on the cane. The amount of 

photosynthates hormones and others distributed to each bud 

was fa irly  high eventually resulting in quality blooms with 

greater bud length and diameter.

Even though JT alone did not have any significant 

Influence, It interacted favourably with K and pruning 

levels . Higher doses of N and K (I^Kj^) anong different NK 

combinations and higher dose of N with heavy pruning (NgH) 

resulted in greater bud length and bud diameter. Because 

the bud length and bud diameter were influenced by N2  end
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both at their hi^^heat levels. Indicating that further 

increases either in N or K levri would enhance these 

parameters further. This be due to fewer shoots 

ooiqpeting for the nutrients and also adequate supply 

favouring better development of buds,

5 .6 .2  ITumber of petals per flower

Number of petals per flower is  also a quality 

attribute of a flower, Too meny petals per flov'er is  

reported to be an undesirpble cheraoter (Melik, 1968).

In the present study, number of petals per flower was not 

influenced by nitrogen levels, but were influenced hy 
potassium and pruning levels in both the seasons. Petal 

number Increased with an increase in potassium levels, which 

is in accordance with the findings of Johansson (1978) with 

Parel Yan Aalsameer roses. Among pruning levels, heavy 

pruning produced Ihe maximum number of flower petals in 

both the seasons, similar results were rscorded by Appanna 

(1976),

Kumber of petals per flower was significently  

Influenced M  interactions. The maximum number of 

petals v/as recorded with higher levels of N and K (16 g 

and 8 g of N and K/plant), Similar results were obtained 

by Johansson (1978), But number of petals per flower 

also seems to be variety specific with a small range.

All these treatment combinations increased the petal 

number within that specific range.
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The plant analysis is  one of the methods by which 

nutritional requirement of crops may be determined. It is  

sensitive and con-venient method for understanding the 

nutritional requirements. Significant increase in N, P and 

E were observed during both the seasons. In the present 

study composition of W, P and K increased vdth increasing 

levels of N and K, Similar results were reported by 

Jayapraaad (1976), Young et j i .  (1978), Armitage and 

Tsujite. (1979), Woodson and Boodley (1982a and 1982). Heavy 

pruning recorded the maximum N and K contents followed by 
medium pruning which Is in accordance with the findings of 

Appanna (1976), Among different Interactions NK and N Pr, 

Interacted favourably in influencing the fo lia r  N and P 

content, mtrogen alone did not have any significant 

Influence on fo lia r  nutrient contents. Addition of K or 

pruning levels might have triggered the N uptake and its  

fo lia r  IT accumulation. Among the various combinations, N 

and K at 16 and 8 g/plant promoted N P aid K content. The 

a^lmum N and K contents recorded were 2,80 and 2.192 per 

o«nt respectively-. But Bik (1970 and 1972) and Jayaprasad 

(1976) have sug??ested that a fo liar N and K contents of 3,12  

to 5 ,5  per cent and 2,05 to 2,30 per cent is  optimum for  

better shoot length and other flower quality attributes. 

Perhaps, further increase in IT might result in Increased 

fo lia r  N content and thus in better shoot length and fresh  

weight.

5t7 F oliar N. P and K contents
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5 .8  Yase l i f e  studies

5*8.1  Vase l i f e  of cut floweyg (in deya)

The use of preservative solution to promote the 

quality and prolong the l i fe  of cut flower has been known.

The use of substances such as bactericide, sugars, mineral 

sa lts , respiratory Inhibitors and antibiotics was met with 

varying degrees of success. The importence of kinetin in 

•nhencing the vase l i fe  of cut flowers has been reported 

by so many workers (Me Lean and Dedolph, 1962; Cywinska,

1978; Wang and Baker, 1979; and Nakamura  ̂ 198Qi

Flowers from different levels of nutriffiits and 

different pruning levels of plants maintained in d istilled  

water wer  ̂ used aa control. Potassium significantly influenced 

the vase l i f e  of cut flowers especially wh«n maintained in

1 ,0  p̂ m kinetin. This is in accordance with the findings 

of Kuo (1964) who observed an enhanced vase l i fe  after the 

hartest with potash application and with that of Maharana 

and Pradhan (1976) who also observed that vase l i f e  was 

longest with K alone or K in addition with P, Flowers from 

heavily pruned plants lasted long with both 0,5 ppm end 1,0  

ppm kinetin over control flowers. In general, different 

pruning and nutrient levels and their combinations with 

^:inetin gave very good vase l i f e  in both the seasons. Better 

water balance, higher fresh w ei^t of cut flowers were
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more effective in increasing the vase l i fe  of cut roses 

without any detrimental e ffects. The -vase l i fe  was 

Increased from 3.62 to 7.53 days due to kinetin.

Kinetln seems to extend the l i f e  span of rose 

flov/ers because i t  is  replacing the natural cytoklnins 

which are normally supplied to the flower from the parent 

plant and shows that kinetln, a synthetic compound increases 

the l i f e  span of cut flowers. The d e l^  in senescence as

a result of BA treatment was found to be accojnpanied by

an Inhibition of respiration rate (Ifcclean and Dedolph,

1962). oaie Increased longevity of cytoklnin treated 

flowers might be the result of many different physiological 

effects of kinetin on the flower tissues and possible 

change in ABA contents and its  inyplicetions in cut rose 

senescence cannot be over-ruled. They operate by maintaining 

membrane permeabilities, water balance, protein and nucleic 

acid metabolism. The presence of optimum concentratl«n» 

of cjrbokinin may also enhance longevity of flowers l]y 

reducing laielr ethylene production and r espoiwiveness.

Research with rose flowers suggest that cytoklnin pley a role

in natural senescence (Rl^ak and Halevy, 1970 end Kende and 

Baumgartner, 1974). Excision of flowers may also be reduced 

by * antisenescence’ factors such as kinetin (Kende, 1965). 

Kinetin also prevented fading of petals, thereby further 

extending the vase l i f e  and asthetic value of cut roses*
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These investigations show that lagr manipul rtlng the 

levels of N, K and priming levels flov/ering shoot length 

end weight can be increased. The number of days required 

for flowering and the number of blind shoots by manipulating 

K and pruning levels. The to ta l number of flowers and 

of marketable quality can also be altered nutrients and 

pruning. Flowers thus obtained with longer shoot length, 

higher fresh weight and of good quality had a longer vase 

l i f e  when held in kinetin.



SUMMARY



SUmilAKI

Ejcperimenta were oarried out to study the Influence of 

different levels of nitrogen, potassium, pruning and their 

interactions on growth, flowering and vase l i f e  of rose cv.

Super Star during 1984-85 at the a>rticultiiral Research Station, 

Gandhi Krishi Vignana Kendra, TSsiversity of Agricultural 

Sciences, Bangalore. The salient findings of the investigations 

are summarised belows
V . t

All the growth attributes studied were influenced Iqr 

nitrogen potassium and pruning levels . Higher dose of 

nitrogen 16 g/plant delayed flowering and potassium at highw? 

dose (a g/plant) advanced flowering, I«ight pruning resulted 

in advanced flowering whereas heavy pruning delayed the tim« 

taken for f ir s t  flowering* Nitrogen (16 g/plant) in 

comhination with potassium (8 g/plent) recorded minimum 

number of deys taken for flowering compared to other Inter­

actions,

Flowering shoot length and fresh weight of flowering 

shoots were enhanced due to nutrients end pruning levels . 

Flowering shoot length and fresh weight of flowering shoots 

increased with nitrogen, potassium levels as well as due to 

combinetion involving 16 g of N, 8 g of K and with heavy 

pruning.

CHAPTBa TI



7 5 '

Number of blind shoots per plsnl: was poaitively  

influenced ly potesaium and pruning levels, least number 

of blind shoots was recorded with the individual effects  

of K at 8 g/plant and with light pruning, Jijteraotion 

effect of N at 16 g/plsnt and K at 8 g/plant recorded the 

maximum number of blind shoots per plant in both the 

seasons.

Number of marketable and unmarketable flov/ers per 

plant were influenced by nitrogen, potassium and pruning 

levels. Flower yield per plant was highest with the 

individual effects of 16 g N/plent, K at 8 g/plant and 

with light pruning. Controls that did not receive any 

nitrogen and potassium and le ft  uiy>runed recorded the maximum 

number of unmarketable flowers per plant,

Poller N, P and K contents Increased with the
o f

increasing levels of s o il application nitrogen aid potassium. 

LJaximum shoot length, fresh weight of flowering shoot and 

flower yield were obtained with leaf N and K contents of

2,80 and 2,192 per cent respectively.

Flower quslity attributes such as bud diameter, bud 

length, neck length and number of petals per plant were 

increased with increasing levels of nitrogen and potassium. 

Maximum flo\,?er quality was recorded with N at 16 g, K at 

8 g/plent with heavy pruning. Interaction effects of higher 

nitrogen and potassium recorded the maximum flower quality 

attributes durli^ both the seasons.
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Tase l i f e  of cut rose flowers was improved due to 

a ll  levels of potassium and pruning. In the studies to 

improve the vase l i fe  with nutrition and pruning levels, 

the vase l i f e  of cut rose increaaed with potassium at 8 g/ 

plant and heavy pruning when held with 1,0 ppm kinetin, 

filter act ion of higher dose N at 16 g and K at 8 g/plent 

recorded the maximum vase l i f e  (days) with 1 ,0  ppm kinetin 

in both 1iie seasons.

Based on the results obtained from the present stu ^*  

application of 16 g of nitrogen and 16 g of phosphorus and 

8 g of potassium per plant with l i ^ t  pruning for higher 

yield and good qu&lity flower in rose may be recommended,

iipplication of 16 g of N and 8 g of K per plant with 

heavy pruning improves the quality parameters such as bud 

length, bud dlemeter, neck length and number of petals per 

flower.

Vase l i fe  of cut roses was improved with the appli­

cation of nutrients and 1:̂  pruning but can be further increased 

by 4 to 5 days by keepirg the out flowers in kinetla 0,5 and

1,0  ppm.
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APPENDIX-I

METEOROLOGICAL DATA

Monthly means of temperature, sunshine hours anfl relative 
huaidity from 5/84 to 5/85 to in g  the crop period

Montvrear

5/84 27.80 9.4 55.00
6/84 24.00 5.9 68.00
7/84 23.00 4.4 72.00
8/84 22.95 6.9 71.00
9/84 22,95 6.5, 71.00

10/84 22.45 6.5 71.00
1V84 21.05 7.3 61.00
12/84 19.75 8.9 57.00
1/85 20.95 8.5 63.00
2/85 21.35 9.7 47.00
3/85 25.40 10.0 47.50
4/85 27.40 9.5 55.50
5/85 27.20 9.5 54.00
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