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1. INTRODUCTION

Jasmine is one of the most important ornamental flowering plant
widely cultivated and esteemed for its attractive fragrant flowers. It is
also one of the leading traditional flowers of India, which occupies 6.383
ha of land. Jasmine is cultivated in the states of Tamil Nadu, Karnataka,
Gujarat, Maharashtra, Andhra Pradesh and Kashmir. Jasmine flowers are
being sold in large quantity in the important flower markets of cities
such as Mumbai, Calcutta, Chennai, Delhi and Bangalore. About 135.000
kg of loose flowers are sold every day (Dohare et al., 1978). The jasmine
concrete itself is a marketable product which is of high value in perfume

industry.

There are more than 300 species of jasmine belonging to the
family Oleaceae. Among them Jasminum sambac is valued very much
tor its fresh flowers. Bush jasmine belonging to Jasminum sambac can
be cultivated in limited areas owing to its compact nature. IL is being
grown in homesteads by housewives and as a small scale enterprise by

small and marginal farmers.

In Kerala the climatic conditions are conducive to cultivate

jasmine without the use ol expensive environment control devices. As
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a result the cultivation of bush jasmine in the state has increased.
However, lack of sufficient information regarding the agrotechnique of
the crops like training and pruning, use of growth regulators. manuring
etc. hampers the cultivation of bush jasmine and prevents the extension
of area under cultivation. Moreover, the flowers are highly perishable
and the post harvest loss is met by tfarmers. Facilities have not vet been

standardised for prolonging the shell life of jasmine tlowers.

[n this context the present study was undertaken with the objective
of assessing the growth and yield of bush jasmine (Jasminum sambac
Ait.) in response to nutrient treatments and identifying the best nutrient
dosage. The second objective was to find techniques to prolong shelf

life of jasmine flowers.



/\j/

1 REVIEW OF
LITERATURE

A




2. REVIEW OF LITERATURE

2.1. Effect of nutrients on morphological characters

2.1.1. Nitrogen (N)

Much work has been done on the effect of nitrogen, on

morphological aspects of ornamental plants, especially in jasminc.

According to Bhattacharjee (1985 a) the height and number of
branches in Jasminum sambac improved due to increased application of
nitrogen. Pal et al. (1985) were also of the same view that increased
application of nitrogen in Jasminum sambac brought a beneficial effect

on number of branches produced.

Srinivasan ef al. (1989) obtained good vegetative growth with 90
g N per bush in Jasminum sambac. As a result, it was found that maximum
fength of primary and secondary laterals was 75.35 ¢m and 67.04 ¢m

respectively.

Vegetative characters like the length of main shoot, number of
primary and secondary branches, length of primary and secondary branches,
North-South and East-West spread of the bush, were significantly higher

at the highest level of N at [50 kg ha"! (Asha Raj. 1999).



In Jasminum grandiflorum, Natarajan (1977), reported that the
number of secondary laterals was found higher when N was applied at 60

g per plant.

In Jasminum grandiflorum Natarajan and Rao (1980) found that
application of N at 900 g m*2 increased primary shoot length. Nitrogen

applied at 600 g m™ produced more number of secondary laterals.

According to Bhattacharjee (1983 b) treating Jasminum
grandiflorum plants with urea upto 100 g per plant improved all
vegetative characters. This was confirmed in a later study in Jasminum
grandiflorum by him in 1988. He also found that N at 33.3 g per
plant during December, April and August promoted shoot length by
8.51 per cent and also stimulated the production of more number

of shoots.

With respect to growth attributes in Jasminum auriculatum
Bhattacharjee (1980) found that increased N application upto 900
kg ha! improved length and diameter of primary shoot, increased
number of secondary laterals and productive shoots. Pal es af. (1984)
found that plants treated with 35 g N m~? produced 173 branches per

plant in Jasminum auriculatum..

In Polianthus tuberosa high dose of N (200 kg ha’!) improved

vegetative growth. (Mukhopadyay and Sadhu, 1987).
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In a work with Rose var. *Super Star’ Uma and Gowda (1987)
noticed maximum shoot length when 16 g of N was applied per bush. [n
Rose there is another report by Bhattacharjee (1995) that application of

25 N per 1.44 m? increased secondary shoots.
g p )

2.1.2. Effect of phosphorus on growth

Srinivasan et al. (1989) reported that phosphorus application in
Jasminum sambac Ait.Cv Gundumalli increased the length of primary
and secondary lateral shoots. He also found that application of P at 120
g increased the shoot length. The length of primary shoot was 68.72 ¢m

and that of secondary laterals, was 58.99 cm.

Phosphorus application upto 150 kg ha’l in Jasminum sambac
significantly increased vegetative characters like length of main shoot,
number of primary and secondary branches and spread of plant (Asha Raj.

1999).

According to Bhattacharjee (1983b) increased rate of P
application increased the number of branches per plant in Jasminum

grandiflorum.

[n an experiment with ‘Montezuma’ cultivar ol rose, Yadav,
et al. (1985) found that phosphorus application at the rate of 200

kg ha'l proved very effective for improving vegetative character,
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2.1.3. Effect of potassium on growth

In Jasminum sambac Ait, length of main shoot, length of primary
and secondary branches, North-South and East-West spread of the bush
were positively influenced when P was applied at the rate of upto 150 kg

ha'! (Asha Raj, 1999).

In gladiolus, significant increase in plant height was found with K

application (Deswal et al.. 1982).

Uma and Gowda (1987) noticed maximum shoot length in rosc

var. ‘Super star’ when 16 g K,O per plant was applied.

2.1.4. Role of nitrogen, phosphorus and potassium in the growth of plants

In Jasminum sambac Ait, vegetative characters like the length of
main shoot, number of primary and secondary branches, length of primary
and secondary branches, North-South and East-West spread of bush were
significantly higher at the fertilizer dose of 150 kg N, 150 kg P,04 and

150 kg K,O ha'! (Asha Raj, 1999).

From a field trial experiment on Dahlia variablis Cv. 'Black
out’, Bhattacharjee and Mukherjee (1981) concluded that 40 kg N, 50 kg
P,O5 and 40 kg K,O per acre were optimum for increased vegetative

growth.



In rose Bhattacharjee and Damke (1994) concluded that application
of 175 g N, 125 g P,04 and 100 g K,O 1.44m™ resulted in maximum

vegetative growth,

John et al. (1997) in an experiment with gladiolus Cv. "QOscar’
found NPK dose of 100. 100 and 50 kg ha’! produced tallest plants with

longest spikes.

2.2, Effect of nutrients on yield
2.2.1. Nitrogen

Natarajan et al. (1981) recorded highest flower wvield (2.19 t
ha'l) with 40 g N per plant in Jasminum sambac Ait Cv. Gundumalli.
Also 1n Jasminum sambac, Ramesh Kumar and Gill (1983) observed that
application ot 30 g N per plant gave the highest vield of tlower buds. The
highest yvield of tlower buds was 635.8 g per plant whereas the control

vielded only 353.7 g per plant.

In Jasminum sambac Pal et al. (1985) observed that application
of N at 350 kg ha’! produced higher yield of flowers. [n Jasminum
sambac Ait, highest yield of flowers 10959.57 kg ha™! was obtained when

150 kg N ha'! was applied (Asha Raj, 1999).

Foliar spray of N at 30 g per plant in Jasminum sambac was
more economical than the conventional method of applying N at 120 g

per plant through the soil {Anon, 1973).



Natarajan and Madhava Rao (1980 .) studied the effcct of nitrogen
on Jasminum grandiflorum. They found that maximum flower yield of 3.642

kg per plant was obtained when N was applied at the rate of 60 g per plant.

From a field trial experiment on Jasminum grandiflorum
(Bhattacharjee, 1985b) observed significant improvement in vield of

flowers with each increment of N dose upto 100 g per plant per year.

Bhattacharjee (1988) found that application of N at 100 g in
Jasminum grandiflorum intluenced yield. Application of N at 33.3 ¢
per plant each during December, April and August increased flower vield
by 28.67 per cent. He further found that the requirement of N can be
reduced to half the recommended dose by foliar spray of 50 g N

(Bhattacharjee, 1989).

According to Srinivasan et al. {1989) application of N had a
significant influence on bud diameter, weight of 100 buds and flower bud
length in Jasminum sambac. Nitrogen at 30 g provided maximum flower
bud length, whereas increase in dose of N from 30 to 90 g reduced the

weight of flower buds.

In Jasminum auriculatum Muthuswarﬁy and Pappiah (1976)
reported that plants receiving N at 120 g recorded more flower yield
compared to N at 240 g. Highest flower yield was obtained when N was
applied as foliar spray at 60 g N per plant in Jasminum auriculatum

(Muthuswamy and Pappiah, 1980). Another study was done in the same
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species by Pal et al. (1984). He found that maximum flower vield of

(1985.5 kg ha'') was obtained by applving N at 350 kg ha'!.

When four levels of nitrogen (ie., 0, 300, 600 and 900 kg ha™!)
was applied to Jasminum auriculatum, Bhattacharjee (1980) obtained

the maximum flower vield with N at 600 kg ha™l.

According to Venkatakrishna (1982) in Jasminum multiflorum

maximum flower yield was obtained when nitrogen was applied at 120 ¢

per plant.

Nambisen et al. (1979) conducted a trial on Edward rose. They
found that plants applied with 40 g N per bush in soil gave the highest

vield of flowers.

In Polianthus tuberosa Mukhopadyay and Sadhu (1987) reported
that high yield of flowers was obtained when N was applied at 200 kg
ha!. According to Bhattacharjee (1995) in rose variety "Super star’
application of 25 g N per 1.44 m? increased the number of flowers per
plant per year. Another work was done in Rose by Tajuddin er a/. (1995).
They obtained an increase in number of flowers per plant with increasing

rate of N application (0. 75 or 150 kg ha'l).

2.2.2. Effect of phosphorus on yield

Pal et al. (1985) studied the effect of phosphorus on flower

vield in Jasminum sambac sol var ‘Khoya’. He found that an appreciable
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increase in yield was recorded at 30 g P,Os per square meter. Asha Raj
(1999) got the highest yield of flower buds (10959.57 kg ha’l} in

Jasminum sambac when P,O; was applied at the rate of 150 kg ha!.

Bhattacharjee (1985b) reported that phosphorus application at the
rate of 150 g P,O5 per annum increased tlower yield in Jasminum

grandiflorum.

In Jasminum auriculatum Muthuswamy and Pappiah (1976)
reported that application of P at 0, 120 and 240 g per plant per year did
not increase yield. Similar effect was found by Pal er al (1984) in
Jasminum auriculatum. He said that there was no beneficial effect on

yield with increasing P rates.

In Rose, 200 kg ha™! P,O; proved effective for improving yield of
flowers (Yadav er af., 1985). Higher spike yield was obtained at 80 g

P,O; in Polianthus tuberosa (Banker and Mukhopadyay, 1985).

Mukhopadyay and Sadhu (1987) inferred that application of
phosphorus at the rate of 75 kg ha'! in tuberose Cv. ‘Double’ increased

flower yield and quality of flowers.

2.2.3. Effect of potassiumm on flower yield

Higher flower yield of 12.19 t ha'! was obtained in Jasminum

sambac at 40 g K,Q per plant along with equal dose of N and P (Natarajan



et al., 1981). In Jasminum sambac when potassium was applied at the
rate of 150 kg ha’!, highest yield of 10959.57 kg ha"! was obtained (Asha

Raj. 1999).

In Jasminum grandiflorum flower yicld of 3.6 kg per plant was
recorded when 120 g K,O per plant was applied (Natarajan and Madhava

Rao, 1980).

Bhattacharjee (1983b) observed that K application at 100 g per
plant improved tlower vield in Jasminum grandifforum. He {urther
confirmed that 100 g K,O per plant per year was best for maximising

flower vield (Bhattacharjee, 1985b).

In Jasminum auriculatum Vahl., no significant increase in vield
of flowers was observed when K was applied independently at 0, 120 and

240 g per plant per year (Muthuswamy and Pappiah, 1976).

Potassium application showed signiticant eftect in Polianthus
tuberosa. Application of K,O 125 kg ha™! resulted in higher spike vield

(Mukhopadhyay, 1978).

In Gladiolus grandifiora Cv. H.B. Pitt, more florets per spike

was obtained with K application (Deswal et al., 1982).

2.3. Effect of split application of nitrogen, phosphorus and

potassium on yield

Natarajan er al. (1981) found that bimonthly applications of 40 g

cach of N, P and K per plant in Jasminum sambac Ait. Cv. Gundumalli



gave the highest flower vield (12.19 t ha'!). Ramesh Kumar and Gill
(198'3) observed that application of 50 g N per plant in two split doses with
halt at pruning and half at the end of tirst flowering flush gave the highest
flower vield. During the same year they also found that Jasminum sambac
plants receiving N at 30g per plant in split doses gave the highest yield of

flower buds (635.8 g per plant). The control yiclded only 353.7 ¢ per plant.

Pal er al. (19835) observed that flower yield of Jasminum sambac
was highest in a plot with 40,000 plants per hectare receiving N at 330

kg ha !, P,O, 300 kg ha'l.

According to Srinivasan et al. (1989) application of N and P in
four bimonthly intervals in Jasminum sambac resulted in the earlicst
flowering but other floral characters were not affected by split fertilizer
application. They have obtained good floral characteristics with 90 g N.

120 g P,O4. 2406 g K50 and 25 kg FYM per bush.

In a nutrient trial on Jasminum sambac it was tound that bimonthly
application of N 150 kg, P,O5 150 kg and K,O 150 kg ha"! was more

effective (Asha Raj, 1999).

In Jasminum grandiflorum increased flower yield was obtained
with foliar application of P and K at 120 g per plant (Kumaraguruparan,
1974). Muthuswamy and Pappiah (1977) also reported that application of N
: P K oat 120:240:240 g and FYM 30 kg in six split doses per plant per year

in Jasminum grandiflorum increased flower yield by 17.4 to 20 per cent.



The effect of trequency of fertilizer application in Jasminum
grandiflorum was studied by Natarajan and Madhava Rao (1980 a). The
maximum flower yield (3.642 kg per plant) was recorded when 15 kg
FYM. 60 g N, 120 g P,O4 and 120 g K,O were applied per plant in 12
monthly applications. Natarajan and Madhava Rao (1980} again reported that
application of N at 60 g and P,0, 120 g enhanced flower yield in Jasminum
grandiflorum. The best result was obtained when N and P application at 60

g and 120 g per plant combined with 240 g K,O and 30 kg FYM per plant.

According to Nofal and Marwan (1982) highest flower vield was
reported in Jasminum grandiflorum at 578 kg N acre™! followed by 300

kg N acre’l,

In a nutritional trial in Jasminum grandiflorum four levels of N,
three levels of P,Og and two levels of K,O accompanied by FYM revealed
the best dose per plant to be N 100 g, P,O4 150 g, K,O 100 g and FYM
10 kg. This when applied in three splits, resulted in highest flower yield

(Bhattacharjee and Divakar, 1983).

Muthuswamy and Abdul Khader (1986) studied the effect of split
application of fertilizer in Jasminum grandiflorum. They found that a
fertilizer dose of N 60 g, P,O5 120 g and K,O 120 g per plant along with

10 kg FYM applied in two splits was found to be optimum.

A four year trial with Jasminum auriculatum was donc by

Muthuswamy and Pappiah (1976). They found that plants receiving N, P



and K each at 0, 120 and 240 g per plant annually in all possible
combinations showed that flower yield was highest with N at 120 or 240
g per plant. The effects of P and K alone were not very pronounced. but
with N at 120 ¢ per plant . there was response to K at 120 g per plant.
Moreover, the level of N could be reduced to half the recommended

dose of 120 g per plant if applied as foliar spray at monthly intervals.

In a nutrient trial with Jasminum auriculatum Vahl. it was found
that maximum number of flowers per plant and flower yield was obtained

when 60 g N, 120 g P and 120 g K was applied (Hugar and Nalawadi. 1994).

Mukhopadhyay ef a/. (1978) concluded that application ot 200 kg
N, 75 kg P,Os, 125 kg K,O ha'! resulted in higher yield and quality
flowers in tuberose cv. Double. Mukhopadyay and Sadhu (1987) further
found that high dose of N and P resulted in improvement in flowering
and bulb formation. In Polianthus tuberosa L. var. *Single’
Gopalakrishnan et al. (1995) found that average number of flowers per

spike was highest with 120 kg N + 60 kg P,O; + 30 kg K,O ha!.

Amarjeet et al. (1996) conducted a fertilizer trial with (N - 0, 100.
200, 300 and 400 kg ha'l) P and K each at (0, 100 and 200 kg ha'l) in
Polianthus ruberosa cv. ‘Single’ and found that high rate of N, P and K

delayed spike emergence and prolonged shelf life.

In rose variety ‘Super Star’ application of 25 g N per 1.44 m? each

in October, December and February resulted in higher number of flowers



per plant per year over single application of 75 g N in October
{Bhattacharjee, 1995). He also said that a fertilizer dose of 75 g N, 123

g P and 100 g K per plot produced more number of good quality flowers.

John et al. (1997) obtained longest spike and more florets per
spike in gladiolus cv. ‘Oscar’ with N at 100 kg ha’! P,0; and K,O0 each

at 50 kg hal.

2.4. Interaction effect of nutrients

In Jasminum sambac sol.var ‘Khoya’ Pal et al. (1985) observed
that interactions of higher level of nitrogen (350 kg ha!) and phosphorus

(300 kg ha'!) caused appreciable increase in flower production.

Srinivasan ef al. (1989) found in Jasminum sambac a significant
influence of N x P interaction on length of primary and secondary lateral
shoots. N x P interaction also influenced floral characters like number
of days taken for flower bud initiation, first flower bud picking and weight

of hundred buds.

In Jasminum sambac N x P interaction was significant with [50
kg N and 150 kg P,0; ha'! producing taller plants. Among the P x K
interactions, 150 kg P,05 with 150 kg K,O ha'! resulted in maximum
height of plants. Maximum number of primary and secondary branches
was obtained at N x P and N x K interaction each at 150 kg ha™! (Asha

Raj, 1999).
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Regarding the spread of the plant in Jasminum sambac P x K
interaction was found significant with 150 kg P,O5 + 150 kg K,O ha'!
showing maximum North-South spread of bush while 150 kg P,O; + 150
kg K,0 ha'! produced maximum East-West spread of bush. Similar effect

was found in N x P interaction (Asha Raj, 1999).

N x P, N x K and P x K interaction were significant with [50 kg
N + 150 kg P,Og hal, 150 kg N + 150 kg K,O ha"! and 150 kg P,O, +
100 kg K,O ha'! produced maximum content of essential oil (Asha Raj.

1999).

In Jasminum auriculatum vahl, significant effects of N x P
interaction on yield of flowers was seen. N x K interaction also recorded
significant effects. With no nitrogen supply there was little response to
K. With a moderate N supply (120 g), K at 240 g recorded a better yield
than K at 120 g. In the case of P x K interaction, higher levels of
application of both P and K (240 g) or a high level of one (240 g) and
a moderate supply of other (120 g) was inferior to moderate supply of

both (120 g each) (Muthuswamy and Pappiah, 1976).

In Polianthus tuberosa N x P interaction has much influenced
yield {Mukhopadhyay and Sadhu, 1987). Deswal ez a/. {1982) found that
the interactions of N x P was significant in Gladiolus grandifiora cv.
H.B. ‘Pitt’. There was significant interaction in plant height and yield of

florets. It was also found that the effect of N was enhanced in presence



of P and individual response of N, P and K were increased in prescnce

of all these nutrients.

In rose Yadav er al. (1985) reported that there was significant
influence of N and P interaction on yield. It was found that 600 kg N
and 200 kg P ha’' was found effective. In rose variety ‘Super Star’ Uma
and Gowda (1987) noticed maximum shoot length with application of 16

g each of N and K,O per plant per year.

2.5. Effect of nutrients on essential oil content

Ramesh Kumar and Gill (1988) studied the effect of concrete
production in Jasminum sambac. They found that application of nitrogen
does not affect concrete recovery. According to Asha Raj (1999) in
Jasminum sambac highest essential oil content of flowers was obtained

with 100 kg N and P,0O; ha'.

In Jasminum grandiflorum it was observed that essential oil
content of 9.69g per plant was obtained when 15 kg FYM + 60 "g N +
120 g P,O5 + 120 g K,O were applied per plant in twelve monthly
application (Natarajan and Madhava Rao, 1980 ). Natarajan and Rao
(1983) again reported that flower earliness was promoted by low N levels
and high P levels in Jasminum grandifiorum. High oil content was
obtained with high N and P levels. A fertilizer dose of 30 kg FYM per
plant, 120 g N + 240g P,04 + 240 g K,O per plant were found best for

high flower yield and oil recovery.
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In Jasminum grandiflorum Nofal and Marwan (1982) studied
different levels of N on concrete content. The different levels were
300, 600 and 900 kg per f{eddan (!l feddan = 1.038 acres). Tt was said
that the concrete content was unaffected by N levels. but a slight increase

in absolute content was noted in plants receiving highest N level,

In Jasminum grandiflorum Bhattacharjee and Divakar (1983a)
recorded that the treatment with increased doses of N (0 to 100 g) and
P,O;5 (0 to 150 g) significantly increased concrete percentage, while

addition of K5O did not improve the concrete content.

Pal et al. (1984) found that in Jasminum auriculatum, that the
essential oil content increased with rising N [evels, but P had no beneficial

effect.

In ‘Red Crimea’ roses K application reduced oil yield whereas
application of N each at 90 kg ha"' increased essential oil content in
flowers (Subina and Masanova, 1970). According to Singh ef a/. (1976)
a fertilizer dose of 80 kg N, 60 kg P,0O; and 40 kg K,O ha™! increased

essential oil content in Polianthus tuberosa.

Nitrogen application upto 150 kg ha"! was found to increase the

yield of essential oil content of Mentha piperita (Singh et al., 1977).

Dellacecca (1977) reported that in Mentha piperita

application of N at 200 kg ha! increased essential oil content. Regarding
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P,O;, application at the rate of 150 kg ha™! was found optimum to obtain

maximum essential oil.

In Majorona hortensis application of 320 kg ha'! nitrogen gave
an oil yield of 52.79 kg ha"'. Phosphorus application gave the highest

oil yield of 48.87 kg ha! (Farooq et al., 1991).

2.6. Effect of foliar spray of nutrients

2.6.1. Effect of zine

In an experiment with Jasminum grandifliorum Bhattacharjee
(1983 a) revealed that foliar spray of ZnSO, 0.25 per cent before bloom

increased the yield of flowers.

Bhattacharjee (1989 b) studied the effect of Zn on Jasminum
grandiflorum. 1t was found that maximum beneficial effect on growth

and flower production was obtained with 10 kg ZnSO, ha'.

Foliar spray of Zn in different phases was tried in Jasminum
grandiflorum. It was found that foliar spray of ZnSO, (0.25 %) during
February, April and June increased flower yield to 32.44 per cent, 35.35

per cent, 35.34 per cent (Bhattacharjee, 1990).

Foliar application of Zn in combination with NPK is essential for

vigorous growth and profuse flowering in ‘Belcanto’ rose variety (Sinha



and Motial, 1969). In a field trial was conducted by Bhattacharjee
(1993) in rose it was found that there was significant promotion of
plant height when one per cent ZnSO, was applied along with other

micronutrients.

Chaturvedi er al. (1986) reported that in gladiolus var. "Svlvia’.
Zn application, two per cent foliar spray produced largest spike with

largest duration of flowering.

2.6.2, Effect of magnesium

Apptication of MgS8O, (0.5 %) in Jasminum grandiflorum before

bloom increased the yield of flowers (Bhattacharjee, 1983 a).

According to the studies conducted by Bhattacharjee (1989 b) in
Jasminum grandiflorum it was found that better growth and high flower
vield was obtained with magnesium at the rate of 40 kg ha'l. He again
reported (1990) that foliar spray ot Mg as MgSO, (0.5 %) in Jasminum
grandiflorum was found to inclrease flower yield. It was found that
foliar spray of MgSO, 0.5 per cent during February, April and June
increased yield of flowers by 32.44 per cent, 35.35 per cent and 35.34

per cent.

In rose variety *Belcanto® foliar spray of Zn along with N, P, K
produced vigorous growth of plant and profuse flowering (Sinha and

Motial, 1969).



Chaturvedi ef al. (1986) found that in gladiolus var. Svivia application

of Mg two per cent enhanced duration of flowering with largest spike.

Bhattacharjee (1993) tound in the study with rose variety

"‘Belcanto’ that, MgSO, one per cent improved plant height.

2.7. Post harvest studies
2.7.1. Effect of chemicals for prolonging shelf life

An experiment was conducted on fully developed flower buds of
Jasminum sambac var ‘Khova’. Flower buds were soaked in different
concentrations of sugar, sodium chloride, boric acid. citric acid. copper
sulphate, aluminium sulphate, maleic hydrazide, sodium benzoate,
potassium metabisulphite, cycoceland silver nitrate. Distilled water served
as control. The flower buds treated with sucrose, bori¢c acid. copper
sulphate, aluminium sulphate and silver nitrate remained fresh upto 73

hours without affecting the {ragrance (Mukhopadyay et af., 1988).

In another trial, fully matured Jasminum sambac flower buds were
treated with solutions of 0.5 per cent sucrose, 10 ppm benzyl adenine
purine, 15 per cent KMnO, and five per cent kaoline. It was found that
0.5 per cent sucrose solution extended shelf life to the maximum of 29.33
hours, 10 ppm benzyl adenine purine 27 hours, 15 per cent KMnO, 67
hours and five per cent kaoline 38 hours. The combination of 0.5 per cent
sucrose + 10 ppm benzyl adenine purine + 15 per cent KMnO, + five per

cent kaolin extended shelf lite to 42 hours (Sudha, [998).



19

prapnd

In another study on Jasminum sambac by Salvi et al. (1990).
post harvest treatment was given to loose tlowers and unopened buds
with silver nitrate, benzyl adenine, cycocel and triadimefon each at five
to 25 ppm. Water served as control. Keeping quality was same for open
tlowers (2 days) including control. In case of unopened buds chemicals

at higher concentration gave a keeping quality of four days.

In another study Nichols and Kofranek (1982) reported that
ethylene prevented opening of carnation buds. Goszczynska and Reid
(1985) found that opening of tight rose buds was found to be inhibited

by low concentration of ethylene.

Chrysanthenum flowers treated with a detergent as post harvest
trcatment increased water uptake, delayed wilting and yellowing of
leaves, improved flower opening during the first days of vase life

{Leopard and Nooden, 1988).

2.7.2. Effect of temperature on shelf life

Mukhopadhyay er a/. (1988) found that cold treatment of

Jasminum sambac buds, enhanced longevity of flowers.

Skene (1924) stated that opening of crocus, flax and many other

flowers was inhibited by a decrease in temperature.

Carnation buds were preconditioned in a solution containing

silverthiosulphate 550 milligram per litre and sucrose 100 gram per litre.



The buds were stored at 0 to [°C. After 20 and 24 weeks storage,
flowers had a vase life of about twelve and six days (Kofranack ef al..
1972). Also according to Kofranek and Reid (1983), chrysanthenum and
carnation buds held at 10°C took longer time to open than those held at

20°C.

2.7.3. Prolonging shelf life by modified atmospheric package

According to Sudha (1998) Jasminum sambac buds were placed
in polythene bag of size 22 x 18 cm and 200 gauge thickness. Under
active modified atmospheric packaging the flower buds could be stored
upto 84 hours at 25°C. Under passive modified atmospheric package

flower buds could be stored upto 42 hours at 25°C.
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MATERIALS AND METHODS

The field trial for the experiment was laid out in the garden
attached to the Department of Horticulture, College of Agriculture.
Vellayani. The trial was to standardisc the requirement of major nutrients
(N. P, K) for optimum growth and flowering of bush jasmine and post

harvest studies with different treatment combinations.

Location

The experimental site was selected in the college garden under
the Department of Horticulture. The site was located 29 meters above

Mean Sea Level with latitude 8.5°N and longitude 76.9°E.

Climate

Parameters like minimum and maximum temperature, relative

humidity and rainfall were recorded during the period of studyv.

Materials for study

One year old plants of Jasminum sambac already existing in the

field served as the material for study.



Field preparation

The field was prepared and made free of weeds. Spacing adopted
was I x 1.25 m. There were seven plants in a row. 10 kg FYM was

applied in each pit, as basal dose.

Experimental design and layout

Experiment 1

The experiment was 3° + 2 factorial and design adopted was

Randomised Block Design. The details are :

Total number of treatments -. 27
Number of controls - 2
Number of replications - 3
Number of plants per plot - 7
Spacing - 1 x 1.25 m

Number of observational plants - 3

Treatments

All combinations of three levels of nitrogen, phosphorus and
potassium in addition to zinc and magnesium as foliar spray uniformly in

all treatments + two controls.



i) Levels of nitrogen

l. ny - 300 kg ha!
2. n, - 450 kg ha"!
. n; - 600 kg ha"!

(W)

ti) Levels of phosphorus

l. p; - 300 kg ha’!

[

. Py - 450 kg ha’l

- 600 kg ha’!

(S]

- P

(IS

iii) Levels of potassium

l. k; - 300 kg ha™!

g%

. ky - 450 kg ha’!
. k; - 600 kg ha'!

(WD)

iv) Zn (0.25 %) + Mg (0.5 %) as foliar spray uniformly in all treatments

v) Controls

I. C, - Control with  nitrogen - 150 kg ha"!
potassium - 150 kg ha!
phosphorus - 150 kg ha"!

C, - Control with Farm yard manure - 10 kg plant’!



Experiment II - Post harvest studies

Design - Completely Randomised Design
Total number of treatments - §

Number of replications - 3

Buds (5 g each) were packed in polythene covers {15 x 10 c¢ms.

150 gauge) with six punch holes.

Treatment 1

i) V, Without newspaper lining

ii) V, With newspaper lining

Treatment 2

i) E, - Without ethylene absorbant

ii) E; - With ethylene absorbant (potassium permanganate)

Treatment 3

i) S, - Placing buds at room temperature

i) 8, - refrigerated storage of buds at 0°C

Soil nutrient status

The soil was red laterite, acidic and high in available nitrogen,

potassium and phosphorus,



Fertilizer application

The fertilizers like urea, rock phosphate, muriate of potash and
foliar spray of zinc sulphate and magnesium sulphate were given in six
equal split doses at bimonthly intervals.

Observations

Observations were recorded after fertilizer application.

3.1. Vegetative characters
3.1.1 Length of main shoot

The longest central shoot from the base of the shoot upto the
terminal pair of leaves was measured and expressed in centimeters.
3.1.2 Number of primary branches

The total number of lateral branches arising from the base and
also from the main shoot was counted and also the lateral shoots that

developed from main shoot was numbered as primary branches.

3.1.3. Number of secondary branches

The number of lateral shoots that were seen to develop from

primary branches were numbered as secondary branches.



3.1.4. Length of primary branches

This was measured from the base of the shoot upto the base of

terminal pair of leaves and expressed in centimeters.

3.1.5. Length of secondary branches

Length of secondary shoot was measured from the base of the
secondary shoot upto the base of terminal pair of leaves and expressed

in centimeters.

3.1.6. North-South spread of the plant

North-South spread of plant was measured by taking dimensions.

in centimeters, across the bush in North-South direction.

3.1.7. East-West spread of the plant
This was measured by taking dimensions in centimeters, across
the bush in East-West direction.
3.2. Flowering and floral characters
3.2.1. Flower yield in kg ha'! (daily)

Flower buds were harvested daily, treatment Wwise and flower buds

were weighed accordingly and yield expressed in kg ha™! yearl.



3.2.2. Monthly yield pattern

The yield was recorded treatment-wise daily and from this daily

yield, monthly yield was calculated and expressed in kg ha'! per month.

3.2.3. Weight of 100 buds in grams

Flower buds which were about to bloom next day were harvested
between one and two p.m. Weight of hundred flower buds were recorded
for a period of twelve months. The average weight of buds in each

treatment was taken and expressed in percentage.

3.2.4. Time taken for opening of flowers after harvest

Flowers were harvested between [-2 pm and the time taken for

opening after harvest was recorded.

3.3. Content of nutrients in leaves
Leaf samples were analysed after application of fertilizers.

The technique of sampling suggested for shrubs by Davidson
(1966), Cannon e¢ al. (1960) and Smith (1972) was followed. The leaves

were dried in an oven and used for analysis.



Leaf analysis

Nutrient Method Reference

Nitrogen Microkjeldal Jackson (1976)

Phosphorus Vanodomolybdate yellow Jackson (1970)
colour method

Potassium Flame photometer Jackson (1970)

Zinc 3110 Perkin Elemer Atomic Jackson (1973)

Absorption spectrophotometer

Magnesium 3110 Perkin Elemer Atomic Jackson (1973)

Absorption spectrophotometer

3.4, Content of nutrients in soil

The soil samples were anlysed before and after the application of

fertilizers.

Soil analysis

Available Method Reference

nutrients

Nitrogen Alkaline permanganate Subbiah and Asija (1956)
Phosphorus Ascorbic acid method Watnable and Olsen (1963)
Potassium Flame photometer method Jackson (1970)
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3.5. Uptake of N, P, K, Zn and Mg by plants

The nitrogen content in the plants was determined by microkjeldal
method (Jackson, 1970), phosphorus content vanodomolybdate yellow
colour method (Jackson, 1970) and potassium content was recorded in
flame photometer (Jackson, 1970). Zinc and magnesium content was
recorded in 3110 Perkin Elmer atomic absorption spectrophotometer
(Jackson, 1973). The uptake of nutrients was calculated and the average

was worked out.

3.6. Essential oil content of flowers

Essential oil content of flowers was analysed (petroleum ether

in soxhlet apparatus) and expressed as percentage weight basis,

Experiment Il

3.7. Shelf life studies

3.7.1. Time taken for opening of buds

The flower buds were harvested treatment-wise and time taken

for opening of buds was noted for different treatment combinations.

3.7.2. Time taken for colour fading

Time taken for the change ot colour from pure white to dull brown

colour was noted.
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3.7.3. Time taken for loss of turgidity

Time was noted when the flowers became loose and placid and

compared with different treatment combinations.

3.8. Other observations

3.8.1. Incidence of pest and diseases

The attack of pests like bud worm, aphids and diseases like leaf

spot and socty mould were studied and periodic spray was given.

3.8.2. Statistical analysis

The data collected on different treatments were analysed by
applying the technique of analysis of variance for randomised block

design and Completely Randomised Design (Panse and Sukhatme (1967).
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RESULTS

The observations recorded from the experiment on nutrient
requirement and post harvest studies on bush jasmine (Jasminum sambac)
were statistically analysed and the important findings are presented below.
Experiment [

4.1. Vegetative characters

These were measured in terms of main shoot length, number of
primary and lateral branches and spread of plant in North-South and East-

West direction of the bush.

4.1.1. Effect of nutrients on length of main shoot

The effect of nutrients on length of main shoot is presented in

Tables ! and 2.

Main effect of major nutrients on length of main shoot.

The application of major nutrients viz., N, P, K were found to be
highly significant in influencing the length of main shoot throughout the

growth period. It was found that the level ny recorded the highest length



Table 1. Main effect of N, P, K on length of main shoot (cm)

Months

Treatments

2 4 6 8 10 12
n, 37.27 42.82 48.34 53.16 57.94 62.85
n, 41.19 48.41 54.39 60.32 66.27 73.10
n 58.72 65.35 71.84 79.43 87.57 95.42
F 64.91""  71.61™  86.97™ 12441 202317 25390
CD 4.00 3,98 3.76 3.50 3.08 3.09
o 42.37 47.77 53.79 58.58 64.33 71.07
P, 46.55 52.68 58.38 65.00 70.96 77.47
Ps 4925 56.12 62.39 69.34 76.27 83.83
F 6.18™" 9.18""  10.83"" 1985 20.88* 35.23*
CD 4.00 3.98 3.76 3.50 3.08 3.09
k, 4329 49.59 5561 62.17 68.44 74.75
k, 45.24 51.25 57.60 63.60 70.01 77.28
k, 49.64 55.74 61.36 67.14 73.33 80.34
F 5.44** 527" 4.99*" 4.40" 5.42*" 6.76""
CD 4.00 3.98 3.76 3.50 3.08 3.09

* Significant at 5 per cent level

** Significant at 1 per cent level




Tabie 2. Interaction effect of NP, NK and PK on length of main shoot (cm)

Months

Treatments

2 4 6 8 10 12
np, 33.85 39.77 45.61 49.47 54.83 60.32
npy 37.08 41.77 46.86 52.40 56.84 61.30
npy 40.88 46.92 52.56 57.61 62.15 66.92
P, 41.61 47.32 53.45 58.98 63.65 70.48
0P, 43.90 49.15 5499 60.44 68.15 72.32
N,Ps 41.06 48.75 54.71 61.54 69.01 76.51
n3p, 51.65 56.22 62.31 67.24 75.16 82.39
N3P, 58.68 67.12 69.00 71.17 89.89 98.79
I oN 65.82 72.7G 79.91 88.88 97.66 108.08
F NS 277 368" 597 7.03"" 995
CD — 6.89 6.56 3.50 5.34 5.35
nk, 36.46 42.20 47.08 52.37 57.89 62.16
nk, 36.63 41.08 47.35 51.65 56.82 64.46
nk, 38.71 45.18 50.60 55.45 59.11 63.92
N,k 40.22 46.22 52.70 58.98 65.42 71.62
Nk, 40.91 48.03 54.06 59.35 65.98 73.05
noks 45.44 50.97 56.40 62.63 67.42 74.65
n;k, 53.21 60.34 67.04 75.18 82.00 90.48
nsk, 58.17 64.63 71.38 79.80 87.24 96.35
N5k, 64,77 71.06 77.08 83.32 93.46 102.45
F NS NS NS NS NS NS
CD — — — — — —
Pk, 41.83 47.80 53.33 59.02 64.95 70.48
Pk, 40.61 46.12 53.48 51.55 62.90 69.73
piks 44.67 49.40 54.57 59.11 65.79 73.00
Pk, 42.09 48.54 54.37 61.51 68.10 73.80
Ky 47.62 53.19 59.24 64.79 71.26 78.88
PoK1 49.94 56.31 61.53 68.72 73.52 79.73
5K 45.96 52.42 59.12 65.99 72.25 76.98
P1K, 47.48 54 .44 60.08 68.46 75.88 83.23
P3k; 54.31 61.51 67.88 73.58 80.69 88.30
F NS NS NS NS NS NS
CD — -— — — — —_

* Significant at 5 per cent level

** Significantat | percent level



of main shoot (Table 1). Similarly the levels py and k; influenced the
fength of main shoot, than other levels and were superior throughout the

period of study.

Interaction effect of NP, NK and PK on length of main shoot

N x P interaction was found significant in increasing length of
main shoot. NP interaction influenced the length of main shoot
significantly from the fourth month onwards and continued upto the end
of study. During the fourth month, the combination n,yp; recorded the
highest main-shoot length (72.70 ¢m) tollowed by nyp, (67.12 cm). In
the sixth, eighth, tenth and twelveth month also the interaction nyp, was
found superior. The interactions N x K and P x K were found non

significant

4.1.2. Effect of nutrients on number of primary branches

The effect of nutrients on the number of primary branches

recorded are presented in Table 3 and 4.

Main effect of major nutrients on number of primary branches

The effect of N was more pronounced and this was seen throughout
the period of study. The level ny was found highly significant than levels
n; and n,. The number of primary branches at n; level during the second

month was 9.45 and during the twelveth month (22.83) respectively.
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Table 3. Main effect of N, P, K on number of primary branches

Months
Treatments
2 4 6 8 10 12

n, 7.35 9.39 11.07 13.46 15.66 17.56
n, 8.56 10.08 12.03 14.48 17.25 19.23
ny 9.45 12.26 14.95 17.62 20.32 22.83
F 43,97 114.02" 145.65™ 292.15"% 146.78*" 138.77™*
CD 0.14 0.13 0.23 0.36 0.18 0.21
Py 8.24 9.70 11.54 14.10 16.37 18.43
Py 8.75 10.80 12.87 15.66 17.94 19.95
P 8.36 11.24 13.64 15.81 18.91 21.24
F 28077 281.58"" 177.95"  35.67"" 4243  179.49*
CD 0.14 0.13 0.23 0.36 0.18 0.21
k, 8.41 10.26 12.57 15.11 17.70 19.52
k, 8.40 10.91 13.04 15.46 17.71 20.14
ks 8.54 10.57 12.44 15.00 17.81 19.96
F NS 47.42™  15.93* 3.51° NS 19.33™
CD — 0.13 0.23 0.36 NS 0.21

* Significant at 5 percentlevel ~ ** Significantat | per cent level NS - Non significant



Table 4. Interaction effect of NP, NK and PK on number of primary branches

Months
Treatments
2 4 6 8 10 12

np, 6.92 8.50 10.06 12.73 14.74 16.78
P, 7.77 9.76 11.97 14.39 16.71 18.40
1P 7.35 9.9] 11.18 13.27 15.52 17.50
nyp, 8.64 9.64 12.13 14.62 16.89 18.59
n,Py 8.91 10.86 12.13 15.16 17.50 19.64
5Py 8.13 9.75 11.83 13.66 17.36 19.46
0P, 9.17 10.97 12.43 14.95 17.49 19.91
N3P, 9.57 11.77 14.52 17.43 19.60 21.81
N3Py 9.59 14.05 17.90 20.49 23.86 26.77
F 12.10%  129.97*" 136.46™" 6541 289.37"" 240.22"
CD 0.25 0.13 0.39 0.62 0.30 0.30
nk, 7.18 9.16 10.93 13.26 15.34 17.25
nk, 7.19 9.38 10.63 12.87 15.13 17.13
n,k, 7.68 9.63 11.64 14.26 16.50 18.31
nk, 8.64 10.14 12.23 15.06 18.25 19.80
nk, 8.56 10.63 12.92 15.60 17.57 19.91
1k, 8.46 9.48 10.94 12.78 15.92 17.98
nyk, 9.40 11.48 14.56 17.02 19.50 21.51
nyk, 9.45 12.71 15.57 17.90 20.44 23.38
nks 9.49 12.60 14.72 17.96 21.02 23.60
F 4.73%  40.02%% 33517 29717 110.90"  82.767"
CD 0.25 0.23 0.39 0.62 0.30 0.36
P, 8.18 9.76 11.57 14.42 16.22 17.98
Pk, 8.31 10.05 12.19 14.81 16.95 19.29
Pk, 8.24 9.29 10.86 13.06 15.95 18.00
Pk, 8.89 10.36 13.37 16.17 18.19 20.26
Pk, 8.59 11.26 12,77 15.48 17.56 19.57
Poks 8.77 10.77 12.47 15.34 18.06 20.02
Pk 8.15 10.65 12,78 14.75 18.68 20.32
pyk, 8.29 11.41 14.16 16.08 18.63 21.35
P3Ks 8.63 11.65 13.97 16.60 19.44 21.85
F 454" 22.86"  2399™  18.44™ 2495 3297
CD 0.25 0.23 0.39 0.62 0.30 0.36

** Significant at | per cent level
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Similarly the effect of P was highly significant from the second month
onwards. The level p, produced more number of primary branches proving
its superiority. The level k; was found highly significant upto twelveth

month (19.96) except tenth month.

Interaction effect of NP, PK and NK on number of primary branches

Interactions between N x P, N x K and P x K had significant
effect in influencing the number of primary branches. N x P interaction

was highly significant all throughout the period of study.

The highest number of primary branches was obtained in the
combination n;p; (9.59). During the rest of the observational period
also the combination n,p, ranked first. In N x K interaction the treatment
nyk, was found as the best treatment. Similar effect was also found in
P x K interaction. P x K inferaction was more effective from the second
month onwards, thereafter significantly influencing the number of primary
branches. During the second, fourth, sixth, tenth and twelveth month the
number of primary branches recorded were 8.63, 11.65, 13.97, 16.60,

19.44, 21.85 respectively.

4.1.3. Effect of nutrients on number of secondary branches

The effect of nutrients on number of secondary branches is

presented in Tables 5 and 6.



Table 5. Main effect of N, P, K on number of secondary branches

Months
Treatments
2 4 6 8 10 12

n, 8.89 9.80 10.86 11.85 12.72 13.67
o 14.49 15.86 17.01 18.33 19.97 2138
ny 16.84 18.46 19.15 20.73 21.77 23.14
F 36.20""  32.04™ 2465 20.82""  28.72*  34.16"
CD 1.95 221 2.49 242 2.57 2.47
Py 11.19 12.52 13.09 14.50 15.57 16.49
Py 15.00 16.26 17.54 18.64 19.74 21.12
P 14.04 15.29 16.46 17.76 19.15 20.59
F 8.52** 6.38"" 7.12*" 6.74™" 6.38"" 8.63""
CD 1.95 2.21 2.49 242 2.57 247
k, 11.70 12.97 13.77 14.95 15.98 17.20
k, 14.82 16.13 17.16 18.88 20.11 21.58
ks 1370 1496 1609 1707 1837 1943
F 5.40™ 432" 3.99"" 5.48"" 5.36™ 6.46""
CD 1.95 221 2.49 2.42 2.57 2.47

* Significant at 5 per cent level

** Significant at | per cent level




Tabie 6. Interaction effect of NP, NK and PK on number of secondary branches

Months

Treatments

2 4 6 8 10 12
Py 8.08 8.66 9.58 10.36 11.04 11.63
0P, 9.36 10.28 11.30 12.33 13.43 14.53
NP 9.24 1047 1170 1286 1368 1486
M) 1130 1280 1400 1525 1662 17.71
3P, 17.71 1905 2024 2159 2269 24.00
D5 14.43 15.73 16.79 18.13 20,59 28.43
5Py 1419 1669 1690 1788 1903 20.14
3P 17.92 1945 2107 2200  23.09 24381
n3ps 1843 1966 2070 2230  23.19 2449
F NS NS NS NS NS NS
CD — — — — — —
nk 7.51 8.36 9.29 10.15 1098 1176
n.k, 9.96 10.89 1202 1295 1390 15.05
nyky 9.21 10.15 1127 1244 1328 1422
nok; 1396 1516 1662 1799 1954 2094
ok, 1445 1592 1687 1869 2002 2167
nok; 1505  16.51 1755 1830 2034 2153
nsk, 13.64 1539 1541 16.70 17.43 18.89
nsk, 20.04 2157 2260 2501 2640  28.02
n3k, 16.85 18.23 19.44 2047 2148 22,53
F NS NS NS NS NS NS
CD — — — — — —
Pk, 9.61 11.24 1139 1221 13.23 14.31
Pks 1236 1346 1408 1641 17.25 18.25
Pk 11.60 1285 13.80 1487 1621 16.93
Pk, 13.66  14.85 16.01 17.15 18.15 19.31
Pk, 17.34 1869 2002 2133 2263 2435
P,K; 1400 1523 1658 1744 1843 19.69
Psk, 11.84 1282 1392 1549 1656  17.98
P3K, 1476 1624 1738 1851 2043 2214
Pk, 15.51 16.81 1789 1896 2046  21.66
F NS NS NS NS NS NS
CD — — — — — —

NS Not significant




Main effect of major nutrients on number of secondary branches

Application of nitrogen profoundly influenced the number of
secondary branches throughout the period of study and the maximum
number was recorded at nj level. In case of P application p, level
recorded the maximum number of secondary branches as compared to p,
and p;. An increasing trend in the number of seccondary branches was

noticed with application of potassium at k, level.

Interaction effect of NP, NK and PK on number of secondary branches

The interactive effects of N x P. N x K and P x K were non

significant on number of secondary branches,

4.1.4. Effect of nutrients on length of primary branches

The effect of nutrients on length of primary branches are presented

in Tables 7 and 8.

Main effect of major nutrients on length of primary branches

From the data presented in Table 7, it 15 clear that length of
primary branches was significantly influenced by nitrogen application
throughout the period of study. The impact of nitrogen was more
pronounced at n4 level recording a length of 85.35 ¢m during the twelveth

month. The influence of phosphorus on length of primary branches was
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Table 7. Main effect of N, P, K on length of primary branches (cm)

Months

Treatments

2 4 6 8 10 12
n, 34.09 38.28 43.35 47.79 32.36 51.93
n, 39.38 45.93 51.46 56.76 63.04 68.84
n 52.15 58.77 65.56 72.11 78.70 85.35
F 82.62™*  104.53"" 121.97** 169.52" 194.97™ 20921
CD 2.93 2.91 2.92 2.71 2.73 2.29
P, 37.51 43.09 49.10 54.92 60.33 66.52
Ps 43.65 43.76 54.88 59.45 63.70 71.36
D3 44.47 50.11 56.39 63.30 67.98 74.24
F 13.86™™  15.26™" 1428 1553"  17.01™  23.93"
CD 2.73 2.91 2.92 2.71 2.73 2.29
k, 40.35 46.57 52.01 37.52 62.76 68.80
k, 42.38 47.90 53.78 59.20 64.97 70.79
ks 42.88 48.49 54.57 59.95 66.28 72.53
F NS NS NS NS 3.48" 5.48"
CD — — —_— — 2.73 2.29

* Significant at 5 per cent level ** Significant at 1 per cent level NS -Non significant



Table 8. Interaction effect of NP, NK and PK on length of primary branches (cm)

Months

Treatments

2 4 6 8 10 12
np, 30.68 34.57 3643 44,12 48.86 54.51
n,p, 36.07 39.83 44.33 43.31 52.38 38.71
Py 35.52 40.43 46,29 50.95 55.04 60.58
n,p, 35.90 41.43 47.39 52.49 57.74 63.78
N,Py 39.73 48.00 52.39 55.97 63.46 68.49
n,p3 42.52 48.35 54.60 61.81 67.93 74.24
n;p, 45.95 53.28 60.49 68.14 74.38 81.27
N3Py 55.14 61.46 67.92 74.07 80.77 86.88
N3P 5533 61.56 68.27 74.13 80.97 87.91
F NS NS NS NS NS NS
CD — — — — — —
nlkI 34.37 38.84 43.52 48.19 51.77 57.13
nlk2 33.58 38.01 43.30 47.19 52.24 58.18
nk, 3432 37.98 4322 48.00 52.77 58.49
nzk] 37.63 44.11 49.04 54.26 66.65 68.47
n,kK, 40.69 46.80 52.64 58.31 63.94 69.40
n2k3 40.44 46.87 52.70 57.69 64.54 70.63
nqK, 49.66 56.77 63.47 70.10 75.86 82.80
5k, 52.88 58.89 65.41 72.09 78.73 84.77
nyks 53.89 60.64 67.81 74.14 81.52 88.48
F NS NS NS NS NS NS
CD — — — -— — —
Pk, 34.37 3643 45.97 51.78 56.73 63.83
pik, 39.09 45.53 50.46 56.39 61.66 66.90
Pik; 39.07 44,32 50.87 58.58 62.59 68.32
poky 43.79 50.68 54.17 38.29 64.87 69.63
Pok, 42.30 47.06 53.29 58.06 64.06 70.68
PoK; 44.85 51.56 57.18 62.01 68.19 73.77
P;k, 42.90 49.62 55.90 62.48 66.68 72.94
p3l(2 45.76 51.11 57.60 63.15 69.19 74.78
p3k3 44,73 49.60 55.67 61.25 68.06 75.01
F NS NS NS NS NS NS
CD — — — — — —

NS - Not significant
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significant and p; level was found to be superior. The main effect of K
did not exert much variation in the length of primary branches. The level

k; was found significant only during tenth and twelveth month.

Interaction effect of NP, NK and PK on length of primary branches

Interaction ettect of N x P, N x K and P x K was found non

significant in influencing the length of primary branches.

4.1,5. Effect of nutrients on length of secondary branches

The effect of nutrients on length of secondary branches is scen

m Table 9 and 10.

Main effect of major nutrients on length of secondary branches

The length of secondary branches, proved to be more effective
during the second month of study and thereafter influencing the length
towards the end of twelveth month of observation. The [evel ny was

dominant throughout the period of study, compared to n, and n,.

In phosphorus application, p; was dominant and in K the level k,

was superior during the study period.

Interaction effect of NP, NK and PK on length of secondary branches

There was no significant interactive effects in length of secondary

branches between the treatments.



Table 9. Main effect of N, P, K on length of secondary laterals (cm)

47

Months

Treatment:

2 4 6 8 10 12
n, 21.91 26.79 32.64 37.68 43.32 18.44
n, 29.91 35.34 40.80 46.93 52.89 58.47
ny 39.05 46.10 52.49 58.41 64.73 70.74
F 76.64™"  98.40™  97.18""  12627'" 149.94™ 189.74""
CD 2.81 2.80 2.91 2.65 2.51 2.33
P 27.81 33.32 39.78 44.50 49.89 53.83
D, 30.74 36.23 41.71 47.46 53.75 59.10
P; 32.32 38.68 44 .44 51.06 57.29 62.71
F 5.46™" 7.55™" $.37" 1266 17.857%  18.02™"
CD 2.81 2.80 2.91 2.65 2.51 2.33
K, 27.36 33.17 39.11 45.23 51.45 57.03
k, 30.71 36.72 42.66 47.71 53.63 59.25
ks 32.81 38.34 44.17 50.08 55.85 61.37
F 7.85** 7.35%" 6.59" 3.88"" 6.29** 7.17%"
CD 2.81 2.80 2.91 2.65 2.51 2.33

** Significant at 1 per cent level
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Table 10. Interaction effect of NP, NK and PK on length of secondary branches

(cm)
Months
Treatments
2 4 6 8 10 12
np; 2142 26.05 31.66 34.87 40.27 46.29
n;p, 21.75 26.50 32.01 37.42 43.30 47.80
np; 22.57 27.83 3424 40,75 46.37 51.23
n,p, 27.53 32.55 38.52 44,35 4928 54.70
o 29.4% 34.47 39.79 45.13 51.09 36.71
nyp; 32.10 38.99 44.09 51.32 58.31 64.01
3P, 3448 41.36 49,14 5427 60.13 66.51
n;p, 40.98 47.73 53.32 59.83 66.86 72.80
nsp; 41.70 49.22 55.01 61.12 67.19 72.90
F NS NS NS NS NS NS
CD — —_ — — — —
nk, 20.45 24 .85 29.87 35.48 41.84 46.92
n;k, 22.77 27.86 34.32 38.18 43.26 48.74
nk, 22.52 27.66 33.72 39.39 44 85 49.66
nok, 27.84 33.71 39.20 45.96 51.84 56.81
nok, 29.89 35.84 41.08 46.49 52.61 57.90
ok, 31.99 36.46 42.13 48.35 54.22 60.70
n4k, 33.79 40.95 48.25 54.25 60.68 67.35
sk, 39.46 46.47 52.57 58.48 63.63 7111
sk, 43.91 50.89 56.66 62.49 68.47 73.75
F NS NS NS NS NS NS
CD — — - — — —
Pk, 23.85 29.24 3597 41.49 46.69 53.40
Pk, 30.91 37.19 43,78 45.83 51.33 56.93
DKy 28.67 33.53 39.60 46.18 51.66 57.16
DK, 28.86 33.75 39.24 45.32 52.08 56.92
PoK, 29.23 35.02 40.69 46.79 53.01 58.97
Dok, 34.13 39.93 45.20 50.28 56.16 61.43
Pk, 29.38 36.52 42.11 48.88 55.59 60.76
P3K, 31.98 37.96 43.52 50.53 56.57 61.85
D;k; 35.61 41.56 47.70 53.77 59.72 65.52
F NS NS NS NS NS NS
CDh — — — — — —

NS - Not significant
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4.1.6. Effect of nutrients on spread of plants in North-South

direction

The etfect of nutrients on spread of plants in North-South dircction

is presented in Tables [1 and 12.

Main effect of major nutrients on spread of plant in North-South

direction

The effect of N in spread of plant in North-South direction was
significant throughout the period of observation. It was felt that n; tared
over other levels viz., n, and n, proving its high significance in an
increasing trend recording a final plant spread of North-South direction
of 82.32 cm. Similar increasing effect of significance was also followed
by P application at p; level recording finally a maximum plant spread of

74.23cm. The effect of K was found non significant.

[nteraction effect of NP, NK and PK on spread of plant in North-

South direction

The interactive effects were found non significant in spread of

plant in North-South direction.

4.1.7. Effect of nutrients on spread of plant in East-West direction

The effect of nutrients on the spread of plant in East-West

direction is presented in Tables 13 and 14.



Table 11. Main effect of N, P, K on spread of plant in North-South direction (cm)

]
Months i
Treatments |
2 4 6 8 10 12
n, 35.17 39.65 43.67 47.33 51.71 55.63
1, 48.46 53.38 58.80 64.41 69.48 74.85
n 52.73 57.97 63.67 68.49 75.89 82.32
F 61.97""  68.27"  66.64™ 46317 77.56"°  835.04*"
CD 3.30 3.39 3.62 4.68 4.03 4.23
Py 42.40 46.47 51.66 56.44 64.47 £6.12
Py 46.19 51.67 56.64 61.75 67.13 72.47
Py 47.77 52.82 57.84 62.05 68.48 74.23
F 5.64" 7.63"" 6.60"" 3.66™" 6.84"" 8.17
CD 3.30 3.39 3.62 4.68 4.03 123
k, 4420 48.354 53.55 58.31 63.43 68.17
k, 45.52 50.44 55.73 61.45 66.17 71.28
ks 46.64 51.43 56.76 60.48 67.47 73.36
F NS NS NS NS NS NS
CD — — — — — —

* Significant at S per cent level

** Significant at 1 per cent level NS Not significant



Table 12. Interaction effect of NP, PK and NK on spread of plant in North-South
direction (cm)

Months

Treatments

2 4 6 8 10 12
np, 30.53 33.70 38.63 41.33 46.59 50.96
n,p, 36.74 40.93 45.67 49.62 5348 57.16
n;p; 38.25 42.52 46.72 50.84 33.05 58.78
P, 44.34 49.08 53.65 39.52 64.92 69.58
T5P, 48.11 52.99 59.73 635.35 70.34 76.24
n,p; 52.92 58.07 63.03 68.36 73.17 78.74
nsp, 52.31 56.63 62.69 68.27 72.89 77.30
N3Py 53.73 59.31 64.53 70.27 77.58 84.01
n5p3 52.15 57.99 63.78 66.94 77.21 83.16
F NS NS NS NS NS NS
CD — — — — — —
nk, 34.01 37.63 43,13 45.27 49.72 53.62
nk, 35.13 390.31 43.32 47.69 52.18 55.44
nky 36.35 40.20 44.57 49.03 53.22 57.84
N,k 46.71 50.84 55.16 60.93 66.46 71.40
n,k, 47.84 53.32 59.03 64.67 69.47 75.48
1Ky 50.83 55.98 62.22 67.63 72.50 77.69
n:k, 51.88 57.14 62.36 68.74 74.12 79.49
nsk, 33.57 58.68 64.86 71.98 76.87 82.93
3K, 52.74 5811 63.79 64.76 76.69 84.55
F NS NS NS NS NS NS
CD — — — — —_— —
ik, 40.34 44,34 49.82 53.67 58.82 63.35
Pk, 42.19 46.11 51.10 56.87 62.18 66.21
p1k3 44.66 48.95 54.05 58.77 63.40 68.78
pok; 45.24 50.11 55.25 59.98 64.83 69.46
Pk, 46.39 51.77 57.64 62.90 67.89 73.15
PoK; 46.95 51.34 57.04 62.36 68.68 74.78
Pk, 47.03 51.15 55.58 61.29 66.64 71.69
p3K, 47.98 53.43 58.46 64.57 68.45 74.46
P1K3 48.31 54.00 59.49 60.29 70.34 76.53
F NS NS NS NS NS NS
CD — — — — — — N

NS Not significant




Main effect of major nutrients on spread of plant in East-West

direction

As levels of N increased the spread of plant in East-West direction
also showced an increasing trend. The highest level of N recordt;d the
highest East-West spread of plant throughout the period of study (Table
[3). In case of phosphorus increased level of P increcased positively the

East-West spread of the bush. The effect of K was non-significant.

Interaction effects of NP, NK and PK on East-West spread of plant

The interaction effect on East-West spread of plant was found

non significant.

4.2. Effects of nutrients on flower yield

The effect of nutrients on flower yield is presented in Tables 15

and 16.

Main effect of major nutrients on flower yield

Yield of flowers was significantly influenced by the application
of Nitrogen. The level n| (300 kg ha"') was found superior (5595.92 kg

ha'ly over other treatments viz., n, and nj.

There was significant difference between all three levels of P,
level p, was superior followed by p, and p;. The level p, (300 kg ha-!

recorded a maximum yield (4828.19 kg hal).



wn
LI

Table 13. Main effect of N, P, K on spread of plant in East-West direction (cm)

Months

Treatment

2 4 6 8 10 12
n, 33.49 37.51 41.37 45.69 50.52 54.54
m, 45.29 50.26 55.47 61.09 66.92 72.87
n 49 81 56.07 61.38 69.37 76.50 84.24
F 73.66""  113.11""  75.66"  141.717" 141.36" 160.82""
CD 2.78 2.53 3.534 2.86 3.13 3.35
Py 38.78 43.44 48.57 53.52 58.88 64.50
P, 46.06 48.02 53.37 39.01 65.07 71.09
p; 46.75 52.38 56.68 63.62 69.99 76.05
F 16.56™* 5.12%" 1.98"* 2507 2537 24.05*"
CD 2.78 2.53 3.34 2.86 3.13 3.35
k, 42.07 46.77 51.74 56.77 62.07 68.31
K, 43.26 48.72 54.35 60.17 68.06 71.02
k, 43.26 48.34 52.33 59.21 65.81 72.32
F NS NS NS NS NS NS
CD — — — — — —

* Significant at 5 per cent level

** Significant at 1 per cent level

NS Not significant
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Table 14. Interaction effect of NP, NK and PK on spread of plant in East-West
direction (cm)

Months

Treatments

2 4 6 8 10 12
n,p, 2006 3194 3540 3887 4260 4541
n,p, 3442 3883 4333 4756 5279 56.84
n;ps 37.00 4176 4600 5064 5616  61.36
n,p, 47.82  49.00 5202 5705 6272 69.08
0P, 4540 5054 5325 6068 6669 7261
n3Ps 4765 5324 5912 6543 7136 7691
nsp, 4447 5137 5829 6434 7132 79.00
n3p, 4937 5469 6153 6879 7573 83.83
nyp; 5559 6215 6491 7478 8244  89.89
F NS NS NS NS NS NS
CD — — — — — —
njk, 3192 3560 4027 4399 4813 5137
0.k 3280 3708 41.80 4566 5065 5436
niky 3576 39.84 4337 4742 5277 57.88
n,k, 45.14 4936 5382 5878  63.84  Ti.44
nok, 4562 5152 5721 6243 6881 7379
noky 4511 4990 5536 6105 6812 7337
nsk, 49.16 5536 6L11  67.54 7423 821l
n3k, 5135 5757 6475 7141 7873 84.90
nsks 4892 5528 5887 6907 7653 8571
F NS NS NS NS NS NS
CD — — — _ “ _
pk, 3930 4363 4804 5248 S7.03 6265
Pk, 39.96 4567 5143 5720 6265 6587
piky 37.08 4102 4623 5089 5696  64.98
poK, 4078 4577 5125 5642 6160  67.73
Pk, 4330 4848 5380 5965 6600 7201
pak; 4511 4981 5505 6097 6760  73.53
psk, 46.14 5093 5591 6142 6756 7454
psk, 46.51 5202 S7.81  63.65 6954 7517
pk; 4760 5420  S631 6578 7287 7845
F NS NS NS NS NS NS
CD - — = — — -

NS Not significant




Table 15. Main effect of N, P, K on yield of flowers (kg ha'!)

Treatment. Yield
n, 5595.92
) 4597.57
n, 3135.17
F 52.539*"
CD 483.67
o 4828.19
Py 4757.34
P; 3743.14
F 12.639*"
CD 183.67
3 4644.76
k, 4825.17
ky 3858.74
F 9.057"*
CD 483.67

** Significant at 1 per cent {evel

(W]

h






Table 16. Interaction effect of NP, NK and PK on yield of flowers (kg ha™')

Treatments Yield
Py 5849.86
np, 5955.62
np; 4982.29
n,p, 5688.91
n,p, 497711
D+ 3726.70
3Py 3545.79
n;p, 3339.27
13ps 2520.44
F NS
CD .
nk, 5792.21
ik, 6597.40
nks 4398.17
ok, 5066.46
noks 4713.36
nok, 4612.90
nsk, 3075.60
N3k, 3164.76
I'l31(3 3165.15
F 4.208""
CD 837.74
1 5047.44
Pk, 5249.65
piks 4187.47
Pk, 5302.41
Pak; 5013.10
PoKy 3956.49
Pk, 3584.42
P3Ks 4212.76
Pyks 3432.26
F NS
CD _

** Significant at | per cent level

NS Not significant
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Potassium application also significantly influenced the yield of
flowers. The highest yield (4825.17 kg ha™') was recorded at k, (450 kg
ha™!) and was superior over other treatments. following a decreasing trend

from k,, k, and k;.

Interaction effects of NP, NK and PK on flower yield

In comparing the yield of tlowers, interaction effect of N x P
and P x K was not significant. But N x K interaction highly influenced
the vield of flowers. The treatment nk, was superior to all other

interactions recording a maximum flower yield of 6397.40 kg ha!.

4.2.1. Effect of nutrients on monthly yield pattern

The effect of nutrients on monthly yield pattern is presented In

Tables 17 and 18.

Main effect of major nutrients on monthly yield pattern

Application of nitrogen significantly influenced the monthly yield
pattern. The yield decreased with increasing levels of N. The highest
vield obtained was at lowest level of N application throughout the period

of study.

The yield showed an increasing trend from second to fourth month,
a decreasing trend during sixth and eighth and again increased during

tenth and twelveth month.

“



Table 17. Main effect of N, P, K on monthly yield pattern (kg ha'!)

Months

Treatment.

2 4 6 8 10 12.
n, 474.15  483.96 385.11 442 .60 53132 658.85
m, 34199 359728 323.25 356.31 47240  514.80
ny 249.59 22049  221.11 23620  316.17  375.16
F 29.83"  29.73""  21.84™ 3441 31.70™  31.55%
CD 58.60 68.54 50.25 50.10 55.98 73.79
Py 370.63  397.64 33968  387.50 47329  517.69
Py 368.19  388.65 32897  369.53  475.18 572.01
P 317.91 277.44  260.81 27829 37134  439.11
F NS 7.67"" 5.83"" 1096 9.06™ 6.60%"
CD — 68.54 50.25 50.10 55.98 73.79
k, 377.21 405.91 32620  364.25 45253 546.61
k, 368.15  376.71 336.61 36934 461.90  589.17
ks 32037  281.11 266.66  301.52 40538  473.03
F NS 7.29™" 4.54" 457" NS 5.10™
CD — 68.54 50.25 50.10 — 73.79

* Significant at S per cent level

** Significant at 1 per cent level

NS Not significant



Table 18. Interaction effect of NP, NK and PK on monthly yield pattern of flowers

(kg ha'!)
Months

Treatments

2 4 6 8 10 12
0P 470.61 55130  413.01 500.51 568.15  661.36
nps 507.60  501.72  407.70 45786  568.40  689.14
mp; 44425  398.87 33460  369.50  437.15  626.65
) 39721 396.31 358.97 40437 49427  635.78
Ny 33571  425.54 33585  397.15  3509.21 667.18
nPs 203.05 25599 27493 26740  413.71 481.43
n;p, 271.08 24533  247.06  257.61 331.44  435.93
13, 26125 23868 24337 25364 34792 41971
nsp; 216.44  177.46 172.90 197.96  243.16  269.85
F NS NS NS NS NS NS
CD — — — — — —
nk, 496.78  363.75 39821 45954 53469  675.15
0k, 516.57  S81.44  455.77 51877  619.65  764.98
n,k, 409.10  306.69  301.33  349.50 43936  536.42
nk, 387.07  435.88  360.41 39837  515.06  607.49
noky 34038 333.75 33188  363.65  466.15 61923
ks 20852 30820 27746  306.89 43598  497.68
3k, 24778  218.09 21996 23483  307.83  357.18
nsks 247.50 214.95  222.18 22561 20989  383.31
nks 253.48 22843  221.18  248.16  340.80  383.00
F NS 4,41 NS 2.86"" 3.18" NS
CD — 118.71 — 86.78 96.96 —
Pk 42046  467.01 36249  408.78  483.37  387.92
Pk, 39220 419.80  370.96 42259  504.03 62631
Piks 32624  306.13 28539 33051 43246  518.85
Pk, 389.03  455.64  366.96 41461 518.76  629.49
P-ky 37733 39850 35696  377.07 48723  610.63
DKy 33820 31179 263.03 31690 41954  475.89
Pk, 322.15 29508  249.14 26935 35545 42242
psk, 33492  311.84 28195 30837 39444 53055
psk; 296.07 22540 325135  257.13 364.14  424.36
F NS NS NS NS NS NS
CD — — — — — —

* Significant at 5 per cent level

** Significant at | per cent level

NS Not significant
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Phosphorus also significantly influenced the monthly yield pattern
right from fourth month onwards, continuing thereafter. The level p, was
more effective than other ireatments however during tenth and twelveth

months p, was on par with p,.

K application also influenced significantly the monthly vield pattern.
The yield was significantly influenced from fourth month and continued thereafter
except during tenth month. The level k| was found superior during fourth

month. But during sixth, eighth, tenth and twelveth months k, was superior.
Interaction effect of NP, NK and PK on monthly yield pattern

N x K interaction showed maximum effect during fourth, eighth
and tenth month. The combination n,k, proved to be the best, and during
the twelveth month, recorded a maximum monthly vield (764.98 kg ha’!).

N x P and P x K interactions were non significant.
4.2.2. Effect of nutrients on weight of 100 buds

The effect of nutrients on weight of 100 buds is presented in

Table 19 and 20.
Main effect of major nutrients on 100 bud weight

The 100 bud weight varied significantly by application of nitrogen
and phosphorus. Nitrogen at the level n| recorded a bud weight of 24.58¢
and phosphorus nutrient at p, was best recording a maximum bud weight of

23.19g. There was no significant influence of potassium on 100 bud weight.



Table 19. Main effect of N, P, K on 100 bud weight {g)

Treatment 100 bud weight
m 24.58
thy 22.39
ny 21.54
F 58.75™"
CD 0.38
by 22.86
Py 23.19
P 22.46
F 3.208™
CD 0.58
k, 22.83
k, 22.88
ks 22.81
F NS
CD —

** Significant at 1 per cent level NS Not significant




Tabie 20. Interaction effect of NP, NK, PK on 100 bud weight

Treatments 100 bud weight
n,p, 24.82
np, 2547
n;P; 23.46
D, 22.29
n,p, 22.60
n,P; 22.28
P, 21.47
n;p, 21.51
nap; 21.65
F 2.772%
CD 1.005
nk, 25.13
nk, 24.52
n/k; 24.10
n,K, 22.21
K, 22.45
Nk, 22.52
n:k, 21.17
nsk, 21.66
sk, 21.80
F NS
CD —
Pk, 22.63
Pk, 23.23
K3 22.73
Pk, 23.41
Pk, 22.90
poksy 23.27
P13k, 2247
p3k, 22.50
psk, 22.42
F NS
CD —

** Significant at | per cent level NS Not significant



Interaction effect of NP, NK and PK on 100 bud weight

The effect was tound to be intluenced by N x P interaction. n,p,
produced the highest 100 bud weight (25.47 g), followed by n;p, (24.82
g). Regarding P x K and N x K interaction there was no significant -

variation among the treatments.

4.2.3. Effect of nutrients on time taken for opening of flowers after

harvest

The etfect of nutrients on time taken for flower opening after

harvest was analysed (Table 21 and 22)

Main effect of major nutrients on time taken for flower opening

Among the major nutrients applied phosphorus application was
found to influence significantly the time taken for tlower opening. The
level p; was found superior (4.52 hrs.) followed by p, and p, whereas
nitrogen and potassium application did not influence significantly the time

taken for tlower opening.

Interaction effect of NP, NK and PK on time taken for flower opening

The interaction effects on time taken for flower opening was
found to be influenced significantly. The treatment n;p, was best
compared to other treatments (4.56 hours). In N x K interaction nk; and

n;k, were found statistically on par with each other and were best among



Table 21. Main effect of N, P, K on time taken for opening of flowers (hours)

Treatment Time taken for opening of flowers
n1 4.69
, 4.35
n 4.40
F NS
CD —

P 4.20
Ps 4.41
Ps 4.52

F 83.334™
CD 0.05

k, 4.36
K, 438
k; 4.40

F NS
CD —

** Significant at | per cent level NS - Not significant



Table 22. Interaction effect of NP, NK and PK on time taken for flower opening

(hours)

Treatments Time taken for flower opening
np, 4.18
n,p, 4.48
n;p; 4.52
0D, 4.23
NP, 4.33
0,5 4.48
3P, 4.20
03P, 4.43
n3P; 4.56
F 4.15"
CD 0.087
n,k; 4.44
Nk, 433
nky 4.46
e 4.33
K, 4.33
.k, 4.38
K, 4.31
n3k, 4.46
3K, 4.43
F 4.95"
CD 0.087
piK, 4.16
Pk, 4.19
pik, 4.25
Pk, 438
Pk, 4.41
Pok; 4.46
P3K, 4.54
Pk, 4.53
P1K; 4.49
F 4.71*
CD 0.087

** Significant at | per cent level * Significant at 5 per cent level
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other treatments (4.46 hrs.). In P x K interaction p;k, was superior

recording a time of 4.54 hours followed by psk,.

4.3. Effect of nutrients on content of N, P, K, Zn and Mg in leaves

The effect of major nutrients on N, P, K. Zn and Mg content in

leaves is presented in Table 23 and 24.

4.3.1. Effect of nutrients on leaf nitrogen content

Main effect of major nutrients on leaf nitrogen content.

The level n; was found to increase the leaf nitrogen content (3.21
per cent) followed by n, and n, while in phosphorus the levels p; and p,
was found superior over other treatments recording a value (2.82 per
cent). K application was found to influence the leaf nitrogen content.
The level k; was found more competent than other levels in increasing

the leaf nitrogen content (2.93 per cent).

Interaction effect of NP, NK and PK on leaf nitrogen content

Interaction between N and P was found more etfective with
combinations n;p; and nyp,. The treatments were statistically on par and
superior over other treatments, giving a maximum leaf N content (3.25
per cent). N x K interaction was found to be superior at n;k; recording

a maximum nitrogen content (3.34 per cent). The combination p;k; was



Table 23. Main effect of N, P, K on leaf nutrient content (per cent)

67

Treatment: N P K Mg Zn
n, 2.31 0.72 5.43 0.050 0.026
ny 2.83 0.74 3.58 0.057 0.030
n, 3.21 0.74 5.32 0.06 0.029
F 82.38"" 31.37™" 23.97"" 30.14™* 9.81""
CD 0.033 0.005 0.075 0.025 0.019
Py 2.82 0.70 5.46 0.060 0.027
Py 2.70 0.74 5.48 0.057 0.029
Ps 2.82 0.77 5.39 0.050 0.029
F 35.64"" 209.18"" 3.93" 31.90%" 3.76"
CD 0.033 0.005 0.073 0.025 0.019
k, 2.72 0.74"° 4.67 0.057 0.026
k, 2.70 0.72 5.56 0.056 0.031
ky 2.93 0.75 6.16 0.056 0.028
F 116.46*" 34.24™" 20.86"" NS 14,19
CD 0.033 0.005 0.073 — 0.019

** Significant at 1 per cent level

NS - Not significant
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Table 24. Interaction effect of NP, NK and PK on leaf nutrient content (per cent of

nutrients)

Treatments N P K Mg /n
0P, 2.29 0.67 5.24 0.057 0.020
n,p, 2.41 0.73 5.60 0.054 0.029
n,ps 223 0.77 5.45 0.04 0.029
P, 2.94 0.71 5.77 0.063 0.032
15D, 2.58 0.74 552 0.056 0.029
3P 2.97 0.77 5.44 0.052 0.029
nsp, 3.25 0.72 5.38 0.06 0.028
N3P, 3.11 0.75 5.33 0.061 0.029
03P, 3.25 0.76 5.26 0.058 0.029
F 59.19%" 20.49™" 14.60*" 7.04"" 10.19™
CD 0.057 0.009 0.128 0.043 0.033
n,K, 220 0.74 4.66 0.052 0.018
nk, 2.23 0.71 5.61 0.051 0.033
nks 2.50 0.72 6.02 0.047 0.025
nk, 2.84 0.74 4.75 0.057 0.029
nok, 2.70 0.73 5.55 0.064 0.033
nks 2.94 0.75 6.43 0.054 0.027
ngK, 3.12 0.74 4.60 0.062 0.030
ngk, 3.16 0.73 5.33 0.055 0.026
nsk, 3.34 0.76 6.04 0.062 0.030
F 10.08"" 9.49™" 8.04"* 6.05"" 19.55""
CD 0.05 0.009 0.12 0.043 0.033
Pk 2.82 0.71 4.60 0.057 0.020
Pk, 2.76 0.68 5.54 0.060 0.03
piks 2.29 0.71 6.25 0.062 0.03
pok, 2.59 0.73 4.80 0.061 0.029
Dok, 2.63 0.72 5.63 0.059 0.031
poKs 2.89 0.76 6.63 0.051 0.026
Pk, 2.75 0.77 4.62 0.052 0.028
pik, 2.71 0.77 5.33 0.049 0.031
Pk, 3.00 0.77 6.21 0.050 0.027
F 10.64™" 9.85" 10.19™" 7.45%* 8.59""
CD 0.057 0.009 0.128 0.043 0.033

** Significant at | per cent level
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higher than other treatments recording a maximum (3.00 per cent) of

nitrogen.
4.3.2. Effect of nutrients on leaf phosphorus content

Main effect of major nutrients on leaf phosphorus content

Applied N highly influenced the leat P content. The levels n, and
n, were statistically on par and proved to be significant producing a
maximum P content (0.74 per cent). The highest content of P (0.77 per
cent) was recorded at p, level. Potassium also influenced significantly the
leaf P content. The level k; was found best resulting in 0.75 per cent content

of P followed by k; and k,.

Interaction effects of NP, NK and PK on leaf phosphorus content

N x P interaction was significant with leaf phosphorus content.
The treatments n,p; and np; were on par and produced the maximum P
content {0.77 per cent). In N x K interaction n;ky was found best (0.76
per cent) compared to other treatments. In interaction between P and K
the combinations p;k,, p;k,, p3k; was found statistically on par with each

other and confirmed their superiority of leaf P content (0.77 per cent).
4.3.3. Effect of nutrients on leaf potassium content

Main effect of major nutrients on leaf potassium content

Nitrogen application highly influenced the leal potassium content.

The highest value (5.58 per cent) was recorded at n, followed by n, and
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n; successively. Phosphorus application influenced the leaf potassium
content. the level p, confirmed its superiority recording a maximum P
content (5.48 per cent) followed by p, and p,. Among K levels tried the

level k; was the best (6.16 per cent) followed by k, and k.

Interaction effects of NP, NK and PK on leaf K content

N x P interaction signiticantly influenced potassium content in
leaves. It was found that the combination n,p, proved to be the best
recording the highest leaf K content (5.77 per cent). The treatment n,k;
was found to be the best one than other treatments in N x K interaction.

P x K interaction influenced significantly the leaf potassium content

with p,k; recording a maximum K content (6.63 per cent).

4.3.4. Effect of nutrients on leaf magnesium content
Main effect of major nutrients on leaf magnesium content

Nitrogen application influenced significantly the leaf Mg content.
Here the level ny was superior (0.06 per cent) followed by other levels such
as n, and n; (Table 23). In case of phosphorus application the level p, proved

was superior over other levels. Effect of K was found non significant

Interaction effect of NP, NK and PK on leaf Mg content

Interaction between N and P highly influenced the leaf Mg

content. It was found that the level n,p, was the best treatment and



71

superior over others and recorded a maximum Mg content (0.063 per cent).
N x K interaction was highly significant, the effect was more pronounced at
n,k, and in P x K interaction p k; recorded the maximum Mg content (4,062

per cent).

4.3.5. Effect of nutrients on leaf zin¢ content

Main effect of major nutrients on leaf zinc content

Nitrogen application influenced the leaf Zn content and the level
n, proved best (0.030 per cent). Regarding phosphorus application the
levels p, and p, were statistically on par and were found to be the superior
treatments in influencing the leaf zinc content, recording (0.029 per
cent) of zinc. Application of K too influenced the leat Zn content and
it was found that the level k, was superior (0.031 per cent) compared to

kl and k3.

Interaction effects of NP, NK, PK on leaf zinc¢ content

N x P interaction influenced the leat Zn content and n,p, was
found to be the best treatment recording (0.03 per cent). The treatment
n,k, and n,k, were found to be superior in N x K interaction and in P x
K interaction p,k, and p;k, were statistically on par with each other and
found to be the best treatments and superior over other interactions

recording a maximum Zn content (0.03 per cent)



4.4. Effect of nutrients on carbohydrate content of flowering shoot

The effect of nutrients on carbohydrate content of flowering shoot

are presented in Tables 25 and 26.

Main effect of major nutrients on carbohydrate content of flowering

shoot

Increased levels of nitrogen decreased the level of carbohydrate
content. The level n; recorded the highest carbohydrate content (19.84
per cent). P and K application had no effect on the carbohydrate content

of flowering shoot.

Interaction effect of NP, NK and PK on carbohydrate content of

flowering shoot

The carbohydrate content was significantly influenced by N x P
interaction with n p; recording a maximum carbohydrate content (21.89
per cent). N x K interaction also highly influenced the carbohydrate
content, where the combination n k, was found superior (21.45 per cent),
p,k, treatment proved to be superior (19.82 per cent) than other

treatments in P x K interaction.

4.5. Effect of nutrients on uptake of N, P, K, Zn and Mg by plants

The effect of nutrients on uptake of N, P, K, Mg and Zn is presented

in Tables 27 and 28.



Table 25. Main effect of N, P, K on carbohydrate content of flowering shoot (per cent)

Treatmentg Carbohydrate content
of flowering shoot

n 19.84

Ny 17.98

ny 17.66

F 13.37"

CD 0.912

ol 18.96

P> 18.65

P; [7.90

F NS

CD —

k; 18.69

ks 18.70

ks 18.10

F NS

CD ~—

*¥ Significant at | per cent level NS Not significant
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Table 26. Interaction effect of NP, NK, PK on carbohydrate content of flowering
shoot {per cent)

Treatments Carbohydrate content of
flowering shoot

np 21.89
n;p, 19.02
np; 18.62
nyD 17.74
n,p, 18.62
0,P; 17.59
nsp) 17.26
N3P, 18.25
NP, 17.48
F 4.667""
CD 1.58
nk, 21.45
nk, 19.66
n k- 18.41
nk| 17.50
n,k, 18.37
nyk; 18.08
3k, 17.12
n;k, 18.07
n,K; 17.80
F 3.864""
CD 1.58
Pk, 19.21
pik> 19.19
P k3 18.48
Pk, 17.96
Pk, 19.82
L 18.10
Pk 18.90
P3K, 17.08
Pk, 17.71
F 2.805™"
CD .58

** Significant at 1 per cent level
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4.5.1. Effect of nutrients on uptake of mitrogen
Main effect of major nutrients on uptake of nitrogen

Application of nitrogen was found to have a significant intluence
on uptake of nitrogen the highest uptake being at ny level tollowed by n,
and n,. Influence of applied P was also tound significant in the uptake
of N with the level p; recording the maximum uptake of nutrient nitrogen
(6.90 kg ha'!) followed by p,. The uptake of nitrogen was found effective

with level k5 (6.45 kg ha'!) recording the highest uptake.

Interaction effect of NP, NK and PK on uptake of nitrogen

Uptake of nitrogen was found to be significantly influenced by
N x P interaction at nyp; (10.36 Kg ha'"). N x K interaction was found to
be effective at nyk, (9.19 kg ha'!). P x K interaction was also significant

with p;k, recording 7.04 kg ha'! of uptake of nitrogen.

4.5.2. Effect of nutrients on uptake of phosphorus
Main effect of major nutrients on uptake of phosphorus

Applied N was found significant in increasing the uptake of
phosphorus. The level n; recorded the highest uptake (5.10 kg ha'!) followed
by n; and n,. Applied P proved to have significant effect on uptake of
phosphorus. The level p; proved to be superior over other levels viz., p,

and p, respectively. Influcnce of K at k4 level was best (4.57 kg ha™!).



Table 27. Main effect of N, P, K on uptake of plant nutrients (kg ha!)

Treatment N P K Mg Zn
n, 3.96 4.07 6.94 0.067 0.039
n, 5.95 4.00 7.27 0.07 0.043
Ny 8.67 5.10 8.02 0.074 0.043
F 33.99*" 49.22™ 271.81™" 60.75"" 16.67""
CD 0.266 0.111 0.095 0.013 0.018
P 5.36 3.67 7.36 0.072 0.039
Dy 6.38 4.36 744 0.071 0.041
P3 6.90 5.14 7.43 0.068 0.045
F 76.13*" 53.72 NS 23.711** 26.86"
CD 0.265 0.110 ~ 0.013 0.0183
k, 5.93 4.17 6.95 0.072 0.042
k, 6.20 443 7.88 0.068 0.042
ky 6.45 4.57 7.40 0.072 0.041
F 7.93%" 27.74™ 194.720*" 34.91™* NS
CD 0.266 0.111 0.095 0.013 —

** Significant at | percentlevel  * Significant at 5 per cent level NS - Not significant
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Table 28. Interaction effect of NP, NK and PK on uptake of plant nutrients (kg ha')

Treatments N P K Mg Zn
np 3.50 2.84 6.78 0.063 0.034
n,p, 4.14 4.02 6.88 0.068 0.040
n,p; 3.84 5.34 7.15 0.069 0.043
nyp, 4.83 3.75 8.53 0.077 0.043
NP 6.52 3.96 6.07 0.069 0.039
myPs 6.51 4.30 7.20 0.065 0.047
nyp, 7.16 4.42 6.77 0.076 0.040
N3P 8.48 5.1 9.35 0.075 0.043
135 10.36 5.77 7.94 0.070 0.046
F 29.14™* 52.46™" 72.95™* 39.42%* 5.98"°
CD 0.460 0.191 0.165 0.022 0.031
nK, 3.93 3.69 6.01 0.061 0.033
n;k, 4.07 4.14 8.15 0.67 0.041
1 ks 3.88 4.38 6.65 0.069 0.040
Nk, 5.72 3.99 7.42 0.073 0.044
noky 5.83 412 7.76 0.068 0.042
nks 6.30 3.89 6.64 0.07 0.043
nqk, 8.13 4.83 7.42 0.082 0.046
nak, 8.69 5.03 7.75 0.064 0.043
N3k, 9.19 5.45 8.90 0.076 0.039
F 3.35" 1.97"* 17.74** 71.81** 8.77""
CD 0.460 0.191 0.165 0.022 0.031
pik, 4.69 3.70 7.11 0.072 0.040
Pk, 5.38 3.68 7.84 0.069 0.038
pik; 5.81 3.63. 7.13 0.075 0.038
Pk, 6.34 3.79 7.09 0.074 0.042
Pk, 6.17 4.47 7.78 0.065 0.041
poks 6.63 4.83 7.44 0.073 0.039
3k 6.74 5.02 6.64 0.069 0.044
Pyk, 7.04 5.14 8.03 0.067 0.047
P3K; 6.92 5.26 7.63 0.067 0.045
F 351" 18.00"" 21.28"" 10.91"" NS
CD 0.460 0.191 0.165 0.022 —

** Significant at 1 per cent level

* Significant at 5 per cent level

NS Not significant
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Interaction effect of NP, NK and PK on uptake of P

Regarding interaction effect of N x P the combination njyp;,
recorded the highest value (5.77 kg ha'!). N x K interaction was found
significant with n;k; recording the highest uptake of P (5.45 kg ha !} and
interaction of P x K was found significant with p;k, recording the highest

uptake of P (5.26 kg ha'!).

4.5.3. Effect of nutrients on uptake of potassium

Main effect on uptake of K

Uptake of potassium was found to be significantly influenced by
application of nitrogen. Maximum uptake was seen at ny level. Applied
P was found non significant in influencing uptake of K. Application of
K was also found to influence its uptake significantly. Level k, was

found superior (7.88 kg ha'!) compared to k; and k.
Interaction effect of NP, NK and PK on uptake of K

N x P interaction was significant with maximum uptake of K (9.35
kg ha-!) at n;p,. Among N x K interaction n;k, proved best in effecting
highest uptake (8.9 kg ha''). P x K interaction was also seen highly

significant with p;k, recording 8.03 kg ha™!.
4.5.4. Effect of nutrients on uptake of magnesium
Main effect of major nutrients on uptake of Magnesium

Application of nitrogen influenced significantly the uptake of Mg

by plants. The level ny was best (0.074 kg ha'!) among other treatments
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and in phosphorus application the level p; proved superior. Influence of
applied K on uptake of Mg also significant with levels k; and kj

rercording (0.072 kg ha™') which were on par with each other.

Interaction effect of NP, NK and PK on uptake of Mg

NP interaction was found significant and n,p, was superior over
all other treatments. NK intcraction was highly significant and treatment
nyk; (0.082 kg ha'!) gave the highest value. Interaction of P and K was

also found significant at P (K, recording the highest value.

4.5.5. Effect of nutrients on uptake of zinc

Main effect of major nutrients on uptake of zinc

Uptake of zinc was influenced significantly by application of
nitrogen. The levels ny and n, were on par and superior to level n,
recording a maximum uptake of 0.043 kg ha'!. The applied P significanily
influenced the uptake of zinc. However a reducing trend was noted from p;
to p,. Potassium application was found non significant in the uptake of

zinc.

Interaction effect of NP, NK and PK on uptake of zinc

Interaction of N x P, N x K and P x K significantly influenced the

uptake of zinc by bush jasmine. In N x P interaction, n,p; was found highest
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(0.047 kg ha'!) and N x K interaction was influenced with n;k, recording
the maximum Zn uptake. Interaction of P and K was tound non significant

in the uptake of zinc.

5.0 Effect of nutrients on essential oil content of flowers

The effect of nutrients on essential oil content of flowers are

presented in Table 29 and 30.

Main effect of major nutrients on essential oil content of flowers

Nitrogen application has increased the essential oil content of
flowers. The level n; and ny were found superior (0.29 per cent) than n,.
There was no significant influence of P and K levels in essential oil

content of flowers,

Interaction effect of NP, NK and PK on essential oil content of flowers

There was no significant difference with N x P and P x K
interaction. But N x K interaction has significantly influenced the
essential oil content of flowers. The combinations n, Ko, n ks, nyky, nsk,
n;k,, n;k; were found to be on par (0.29 per cent) and best treatments

comparing others in influencing the essential oil content of flowers.

6.0 Effect of nutrients on available soil nitrogen

The effect of nutrients on available soil N, P, K is presented in

Table 31 and 32.



Table 29. Main effect of N, P, K on essential oil content (pecr cent)

Treatmertt. Essential oil content
n, 0.29
n, 0.28
ny 0.29
F 8.833""
CD 0.003
P, 0.29
D) 0.29
Py 0.28
F NS
CD —
k, | 0.29
k, 0.28
k, 0.29
F NS
CcD —

** Significant at I per cent level



Table 30. Interaction effect of NP, NK and PK on essential oil content (per cent)

Treatments Essential o1l content
n,p; 0.29
n,p, 0.29
np; 0.28
D, 0.28
NPy 0.28
nyp; 0.29
nsp, 0.29
n;p, 0.28
NP4 0.29
F NS
CD —
nk, 0.28
nk, 0.29
nk, 0.29
Nk, 0.29
n,K, 0.28
ngk, 0.28
nsk, 0.29
nsk, 0.29
nqk, 0.29
F 3.240™
CD 0.005
pk, 0.29
Pk, 0.29
piks 0.29
Pk, 0.29
Pk, 0.29
L 0.28
Pk 0.29
Pk, 0.28
Pk, 0.28
F NS
CD —

** Significant at 1 per cent level NS Not significant



Table 31. Main effect of N, P, K on available soil (kg ha™!) nutrients

Treatment N P K

n, 192.51 560.62 568.66
m 263.96 531.23 569.83

ny 332.56 620.44 630.28
F 679.93** 104.36™" 987"
CD 3.83 12.60 31.76

D, 241.95 443.84 381.46
Ds 257.43 598.74 553.90
Py 589.64 669.71 633.42
F 323.48™ 673.59™" 12.96"*
CD 3.83 12.60 31.76

k, 246.41 551.57 503.52
k, 264.69 579.38 631.16
ks 277.92 581.34 632.10
F 136.79** 14.00"" 42,15
CD 3.83 12.60 31.76

** Significant at 1 per cent level
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Table 32. Interaction effect of NP, NK and PK on available soil nutrients (kg ha™!)

Treatments N p K
mp, 151.34 428.21 56041
1, 205.38 577.53 502.92
0,05 220.81 676.11 642.66
P 258.12 427.13 523.84°
n,Ds 239.71 572.56 632.80
4Dy 294.04 593.99 552.85
n3p, 316.40 476.17 660.12
3P 327.20 646.11 525.97
NPy 354.08 739.04 704.76
F 63.29"* 13.15" 55.02™"
CD 6.63 4.84 5.75
nk, 171.36 569.21 432.26
n,k, 191.96 366.34 615.37
n,k; 214.21 546.30 638.36
nk, 245.70 518.00 464.84
nok, 284.08 549.04 593.10
nKs 262.09 526.63 651.35
N3k, 322.17 567.50 619.44
n3ks 318.04 622.75 685.02
n3ks 357.45 671.08 586.39
F 49.93*" 19.07"* 59.34"
CD 6.63 4.83 5.75
Pk 237.08 391.51 489.09
P ks 239.18 466.93 636.46
P ks 249.58 473.07 618.02
Pk, 214.99 582.48 475.38
Pk, 276.45 557.04 605.19
Pk, 280.84 656.69 581.12
p3k| 287.16 680.71 552.07
Pk, 278.45 714.17 651.84
Pk, 303.32 614.26 696.36
F 73.65™ 54.67"" NS
CD 6.63 4.83 —

** Significant at 1 per cent level

~ NS Non significant



Available nitrogen was significantly influenced by nitrogen
application. [t was found that the level ny recorded the maximum available
soil N of 332.56 kg ha'! in soil. followed by n, and n;. Applied P was
also found significant.  The level Py recorded the highest (589.64 ha™1)
available soil nitrogen. Similarly application of K was lound significant

with k. recording a maximum of 277.92 kg ha'! of seoil nitrogen.
S o b= o

Interaction effect of NP, NK and PK on available soii N

Interaction etfect of N x P, N x K and P x K highly influenced
available soil N. N x P interaction was found supcrior with n;p, recording
(354.08 kg ha'l) and in N x K interaction with n;ky recording a value
(357.45 kg ha'!) and P x K interaction with p;k, recording a maximum of

303.32 kg hal.

6.1. Effect of nutrients on available soil phosphorus
Main effect of major nutrients on available soil P

Application of nutrients significantly influenced the available P
content in soil. In case of nitrogen application the level n; contained
highest soil P (620.44 kg ha'!). Highest available P being recorded with
P, and in K, the level k; recorded the highest soil phosphorus content

(581.34 kg ha!).
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Interaction effect of NP, NK and PK on available soil P

N x P interaction was significant with nyp, recording the highest
value (739.04 kg ha!y. Among N x K interaction the treatment n,k.proved
to be highly significant and in PK interaction the treatment psk, was highly

significant providing the maximum available soil P of 714.17 kg ha!.

6.1.2. Effect of nutrients on available soil potassium
Main effect of major nutrients on available soil K

Application of potassium highly influenced the available soil
potassium. [t was found that the level n; was found superior (630.28
kg ha'') over other levels. Applied P was found to influence the
available K content in soil. The level p; proved superior (633.42 kg
ha'l) over other treatments. Application of K was found to influence the
available soil potassium. Level k, recorded the highest value (632.10 kg

ha').
Interaction effect of NP, NK and PK on available soil K

Available soil potassium was influecnced much by N x P and
N x K interaction. N x P interaction was superior with nyp;. N x K
interaction the maximum available soil K of 685.02 kg ha"! was recorded
at n;k,. There was no significant variation with P x K interaction on

available soil K.
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Experiment Il - Post harvest studies in bush jasmine

7.0. Effect of nutrients on shelf life of flowers under different

post harvef treatments

7.1.  Treatment VyE S, (without newspaper lining, no ethylene

absorbants and at room temperature)

Main effect of major nutrients on shelf life

The etfect of nutrients on shelf life are presented in Table 33.

In this treatment nitrogen application was found to have good
influence on time taken for tlower opening. Flowers collected trom
plants receiving 300 kg N and 200 kg K,O ha'! took maximum time {or
opening (5.48 and 5.43 hours). Phosphorus also influenced the time
taken for {lower opening. Flowers from plants receiving 600 kg P,O;

ha'! took a maximum time of 5.42 hours for flower opening.

The intluence of N was highly significant for time taken for colour
fading. The level n, was superior which took a maximum of 9.51 hours
for colour to fade. In phosphorus application the colour retention was
maximum at p; level (10.46 hours). When potassium was applied. k, was
found to be the best recording a maximum time of 9.46 hours as far as

colour retention is concerned.

Time takenfor loss of turgidity was found significant. Loss of
turgidity was retained maximum (28.17 hours) at n; and k levels when
nitrogen and potassium was applied. Phosphorus at p; level took a

maximum of 28.17 hours to retain turgidity.



Table 33. Maineffectof N, P, K on shelflife of flowers (VES,) hours
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—
Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity
n 5.48 9.51 28.17
n, 5.34 9.38 28.00
23 532 9.38 28.00
F 62.39"" 25.90™" 28.00™"
CD 0.01 0.01 0.03
P 5.33 9.43 28.00
Py 5.38 9.38 28.00
o 542 10.46 28.17
F 41.26™ 87.24™ 38.20™"
CD 0.01 0.01 0.03
K, 5.43 9.46 28.17
K, 5.38 0.43 28.00
[(3 5.33 9.38 28.00
F 95.75** 87.24™ 38.20"°
CD 0.01 0.01 0.05

** Significant at | per cent level
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Interaction effect of NP, PK and NK on shelf life

The interaction ctfects were found significant for delaving the
time taken for flower opening (Table 34). In NxP interaction the
treatment combination n,p; was best (5.64 hours). In NxK interaction
n,k, was superior (5.59 hours) and in PxK interaction p;k, was best

(5.49 hours)

Time taken for colour fading was found significant by NxP
interaction. The combination n,;p, was best (9.53 hours) favouring
maximum colour retention. A maximum of 9.62 hours was taken by nk,
in NxK interaction followed by n,k; which recorded 9.58 hours. In PxK
interaction p,k, was superior (9.54 hours), compared to other treatments

in retaining the colour.

Combination of n,;p;, n;k; and p-k, were tound to be on par with
each other and significantly superior to other treatments in retaining the

turgidity (28.51 hours)

7.2. Treatment V ES; (without newspaper lining, no ethylene

absorbants and at 0°C)

Main effect of major nutrients on shelf life

The cffect of major nutrients on the time taken for flower opening,
colour fading and loss of turgidity was found non-significant in this

treatment (Table 35).



Table 34. Interaction effect of NP, NK and PK. on shelf life of flowers (V,E,S,) hours
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Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity
P, 5.33 9.53 28.00 .
n;p, 5.46 9.38 28.00
n,p; 5.64 9.38 28.51
MPy 5.34 9.38 28.00
P, 5.37 9.38 28.00
NPy 5.32 9.38 28.00
mp, 5.32 9.38 28.00
03P, 5.32 9.38 28.00
NP5 5.31 9.38 28.00
F 67.18" 65.14"" 91.24""
CD (.01 0.01 0.05
nk; 5.59 9.62 28.51
nk, 5.51 9.54 28.00
nk, 5.34 0.38 28.00
N 5.37 3 28.00
n,kK, 5.34 9.38 28.00
n,k, 5.32 9.58 28.00
nsk, 3.32 9.38 28.00
nsk, 5.31 9.38 28.00
nqk, 5.32 9.38 28.00
F 84.38"" 54.10™ 91.24*
CD 0.01 0.01 0.05
Pk, 5.33 9.37 28.00
Pk, 5.34 9.54 28.00
piK; 532 9.38 28.00
Dok 548 9.38 28.00
Ko 5.33 9.38 28.00
pyk,y 5.34 9.38 28.00
p;K, 5.46 9.63 28.51
pik, 5.49 9.38 28.00
P3k;3 5.32 9.38 28.00
F 61.63" 40,76 91.24™
CD 0.01 0.01 0.05

** Signiftcant at 1 per cent level



Table 35. Main effect of N. P, K on shelf life of flowers (V,E;S,) hours
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Treatments "~ Time taken for Time taken for
colour fading loss of turgidity

n 516.00 586.80

n, 516.00 586.80

Ny 516.00 586.80

F NS NS

CD — —

P 516.00 586.80

Dy 516.00 586.80

D3 516.00 586.80

F NS NS

CD e —

K, 516.00 586.80

K, 516.00 586.80

ks 5316.00 586.80

F NS NS

CD — —

NS - Not significant




Interaction effect of NP, NK and PK on shelf life

The interaction effects on shelf life was found non significant

(Table 36).

7.3. Treatment V E,S, (without newspaper lining, with ethylene

absorbants and at room temperature)

Main effect of major nutrients on shelf life

Nitrogen and phosphorus application significantly influenced the
time taken for flower opening. The level n, took a longer time (6.96
hours). Phosphours at p; level recorded (6.87 hours) for flower opening.
K application was found to have no significant effect on time taken for

tflower opening (Table 37).

Application of nitrogen and phosphorus influenced the time taken
for colour fading. The {evel n, was considered as the best recording a
time of 78.63 hours for retention ot colour. Increased level of P applied
(p4) delayed the time taken for colour fading (78.67 hours). K application

was found to have no effect on time taken for colour fading.

Time taken for loss of turgidity was much influenced by major
nutrient application. Nitrogen applied was more effective at n, level and
phosphorus applied prolonged the time at py level both recording a time
of 126.88 hours. K application was highly significant at levels k| and k,

which were statistically on par with each other (126.87 hours).
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Table 36. Interaction effect of NP, NK and PK on shelf life of flowers (VE,S ) hours

Treatments Time taken for Time taken for
colour fading loss of turgidity

P, 516.00 586.80
n,p, 516.00 586.80
np, 516.00 586.80
n,p, 516.00 586.80
n,p, 516.00 586.80
NP3 516.00 586.80
nyp; 516.00 586.80
P, 516.00 586.80
N3Py 516.00 586.80
F NS NS
CD — —
K, 516.60 = 586.80
nk, 516.00 586.80
nk, 516.00 586.80
n,k, 516.00 586.80
Nk, 516.00 586.80
nok; 516.00 586.80
nk, 516.00 586.80
n;k, 516.00 586.80
N4k, 516.00 586.80
F NS NS
CD — —
Pk, 516.00 586.80
Pk, 516.00 586.80
Pik; 516.00 586.80
p-k, 516.00 586.80
P2k, 516.00 586.80
Pk, 516.00 586.80
p3k, 516.00 586.80
Piky 516.00 586.80
p3ky 516.00 586.80
F NS NS
CD — —

NS - Not significant



Table 37. Main effect of N, P, K on shelflife of flowers (V,E;S,) hours

Treatment Time taken for Time taken for Time taken for
flower opening colour fading  loss of turgidity

0y 6.38 7858 126.85

n, 6.96 78.63 126.88

o 6.62 78.48 126.85

F 23.12* , 31.84" 59.87"

CD 0.12 0.05 0.04

P 6.65 78.48 126.85

P, 6.63 78.53 126.85

P 6.87 78.67 126.88

F 8.95* 45.49" 89.81°

CD 0.12 0.05 0.04

X, 6.72 78.56 126.85

k, 6.72 78.56 126.87

ks 6.72 78.56 126.87

F NS - NS 44.90"

CD — — 0.04

NS -Notsignificant  * Significantat 5 % per cent level



Interaction effects of NP, NK and PK on shelf life

The interaction effects of NxP, NxK and PxK were highly
significant for delaying flower opening (Table 38). The treatment
combinations n,p;, n,K; and p;k, were found superior which took longer

time (7.05, 7.65, 7.02 hours) tor flower opening.

Interaction between N and P was found beneficial for retention
of colour. The treatment combinations n;p; and n,p; were on par with
each other and superior to other treatments recording a time period of
78.77 hours. NxK interaction prolonged the time to the maximum (78.77
hours) with n k5. There was no significant variation with PxK interaction

on time taken for colour fading.

The effect of NxP, NxK and PxK interactions on time taken for

loss of turgidity was found to be non significant.

7.4. Treatment V,E S, (without newspaper lining, with ethylenc
absorbants and at 0°C)

Main effect of major nutrients on shelf life

In this treatment application of major nutrients did not influence the
time taken for flower opening, time taken for loss of turgidity and time taken
for colour fading (Table 39). However, in case of time taken for retention
of colour all treatments except control II were on par with cach other and
significantly differed from control II which recorded 500.01 hours (Appendix

22).
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Table 38. Interaction effect of NP, NK and PK on shelflife of flowers (VyE S} hours

Treatment Time taken for Time taken for Time taken for
tlower opening colour fading loss of turgidity

n;p, 6.38 78.48 126.85
n,p, 6.38 78.48 126.85
npy 6.98 78.77 126.83
n,Py 7.05 78.48 126.85
nLPy 6.95 78.63 126.85
NP3 6.87 78.77 126.85
n3p, 6.53 78.48 126.85
n;p, 6.57 78.48 126.85
n3p; 6.75 78.48 126.85
F 7.99™" 9.10™" NS
CD 0.21 0.08 —
nK, 6.38 78.58 126.85
n;K, 6.68 78.58 126.85
nks 6.68 78.77 126.85
K| 7.65 78.63 126.85
nk, 6.91 78.63 126.85
n,K, 6.92 78.48 126.85
nsk, 6.72 78.48 126.85
N3k, 6.57 78.48 126.85
n3k; 6.57 78.48 126.85
F 3.85" 18.20™ NS
CD 0.21 Q.05 —
Pk 6.52 78.48 126.85
Pk 6.57 78.48 126.85
p ks 6.57 78.48 126.85
poK; 6.57 78.53 126.85
poKs 6.57 78.53 126.85
pyK; 6.76 78.53 126.85
p;K; 6.75 78.67 126.85
poks 7.02 78.67 126.85
p;Ks 6.83 78.67 126.85
F 4.44"" NS NS
CD 0.21 — —

** Significant at | per cent level



Table 39. Main effect of N, P, K on shelf life of flowers (VoES)) hours

Treatment Time taken for Time taken for
colour fading loss of turgidity

n, 516.00 586.80

n, 516.00 586.80

I 316.00 586.80

F NS NS

CD — —

ol 516.00 586.80

Py 516.00 586.80

D3 516.00 586.80

F NS NS

CD — —_

k1 316.00 586.80

Ky 516.00 586.80

Ky 516.00 386.80

F NS NS

CD — —

NS - Not signiticant
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Interaction effect of NP, NK and PK on shelf life

The interaction effects of nutrients on time taken for flower
opening, colour fading, loss of turgidity was found non significant (Table

40).

7.5. Treatment V E,S, (with newspaper lining, no ethylene

absorbants and at room temperature)

Main effect of major nutrients on shelf life

There was no significant influence between the treatments (Table
41).

Interaction effect of NP, NK and PK on shelf life
The interaction effect of nutrients on shelf life was found non

significant (Table 42).

7.6. Treatment V E;S, (with newspaper lining, with ethylene
absorbants and at 0°C)

Main effect of major nutrients on shelf life

No significant difference was found between the treatments (Table
43).

Interaction effect of NP, NK and PK on shelf life

Interaction effects were found non significant (Table 44).
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Table 40. Interaction effect of NP, NK and PK on shelf life of flowers (V(E|S ) hours

Treatment Time taken for Time taken for loss
colour fading of turgidity

np, 516.00 586.80
n;p, 516.00 586.80
n,p; 516.00 586.80
5P, 516.00 586.80
5P, 516.00 586.80
NN 516.00 586.80
n;p; 516.00 586.80
m;p, 516.00 586.80
s 516.00 586.80
F NS NS
CD — —
nk, 516.00 586.80
nik, 516.00 586.80
nk, 316.00 586.80
Nk 516.00 586.80
ok, 316.00 586.80
5k, 516.00 586.80
nqk, 516.00 586.80
n;k, 516.00 586.80
N3k, 516.00 586.80
F NS NS
CD — —
Pk, 516.60 586.80
piky 516.00 586.80
Pik; 516.00 586.80
Pk, 516.00 586.80
Py 516.00 586.80
PoK; 516.00 586.80
Pk, 516.00 586.80
pik, 516.00 586.80
p3k; 516.00 586.80
F NS NS
CD — —

NS - Not significant
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Table 41. Main effect of N, P, K on shelf life of flowers (V| E;S,) hours

Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

n 5.86 31.48 67.13

I, 5.86 31.48 67.13

My 5.86 31.48 67.13

F NS NS NS

CD — — -—

P 5.86 31.48 67.13

Py 5.86 31.48 67.13

Ps 5.86 31.48 67.13

F NS NS NS

CD — — —

K, 5.86 31.48 67.13

Ky 5.86 31.48 67.13

Ky 5.86 31.48 67.13

F NS NS NS

CD — — —

NS -Not significant
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Table 42. Interaction effect of NP, NK and PK on shelflife of flowers (V 1ESg) hours

Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

n,p, 5.86 31.48 67.13
N p, 5.86 31.48 67.15
n;ps 5.86 31.48 67.13
0,y 5.86 31.48 67.13
n,p, 5.86 31.48 67.13
n,P; 5.86 31.48 67.13
nsp, 5.86 31.48 67.13
n3p, 5.86 31.48 67.13
n3p; 5.86 31.48 67.13
F NS NS NS
CD — — —
n,k, 5.86 31.48 67.13
nk, 5.86 31.48 67.13
nk; 5.86 31.48 67.13
nk, 5.86 31.48 67.13
n,K, 5.86 31.48 67.13
n,K, 5.86 31.48 65.50
nk, 5.86 31.48 67.13
gk, 5.86 31.48 67.13
N3k 5.86 31.48 67.13
F NS NS NS
CD — — —
Pk, 5.86 31.48 67.13
Pk, 5.86 31.48 67.13
D&y 5.86 3148 67.13
pok, 5.86 31.48 67.13
p-k, 5.86 31.48 67.13
Poks 5.86 31.48 67.13
psK, 5.86 31.48 67.13
P3k, 5.86 31.48 67.13
ks 5.86 31.48 67.13
F NS NS NS
CD — — —

NS - Not significant



Table 43. Main effect of N, P, K on shelf life of flowers (V| E S ) hours

Treatment Time taken for Time taken for
colour fading loss of turgidity
n, 516.00 586.80
h 316.00 586.80
ny 516.00 586.80
F NS NS
CD — —
P 516.00 586.80
P> 516.00 586.80
3 516.00 586.80
F NS NS
CDh — —
k, 516.00 586.80
K, 516.00 586.80
ks 516.00 586.80
F NS NS
CD - —_

NS - Not significant




Table 44. Interaction effect of NP, NK and PK on shelf life of flowers (VE,S ) hours

Treatment Time taken for Time taken for
colour fading loss of turgidity

np, 516.00 586.80
NPy 516.00 586.80
np; 516.00 586.80
n,p, 516.00 586.80
0,p 516.00 586.80
NPy 516.00 586.80
nyp, 516.00 586.80
nsp, 516.00 586.80
n;p; 516.00 586.00
F NS NS
CD — —
n.k, 516.00 586.80
nk, 516.00 586.80
nk; 516.00 586.80
i 516.00 586.80
nyk, 516.00 586.80
nyk, 516.00 586.80
sk, 516.00 586.80
nsk, 516.00 586.80
N3k, 516.00 586.80
F NS NS
CD — -
pik, 516.00 586.80
Pk, 516.00 586.80
DKy 516.00 586.80
5k 516.00 586.80
Pk, 516.00 586.80
PoKsy 516.00 586.80
Pk, 516.00 586.80
Pk, 516.00 586.80
PiKsy 516.00 586.80
F NS NS
CD — —

NS - Not signficant
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7.7. Treatment V E S, (with newspaper lining, without ethylene
absorbants and at 0°C)

Main effect of major nutrients on shelf life
The main effect of major nutrients on time taken for tlower opening,

colour fading and loss of turgidity was found non significant (Table 43).
Interaction effect of NP, NK and PK on shelf life

This was found non significant (Table 46).

7.8. Treatment V,E;S; (with newspaper lining, with ethylene

absorbants and at rocom temperature)
Main effect of major nutrients on shelf life

The time taken for flower opening was found to be influenced
significantly by nitrogen application (Table 47). [t was found that level
n, was found superior and delayed the time taken for flower opening
(7.27 hours). Phosphours application was found effective in time taken
tor flower opening. The level p; fared over other levels viz., p; and p,,
recording a maximum time of 7.26 hours. When K was applied, the

level ky took a longer time (7.25 hours) for the flower buds to open.

Major nutrients applied proved significant in time taken for colour
fading. The levels n, and p, took 78.63, 78.67 hours, to colour fade
which was found to be effective levels compared to other treatments.

But the effect of k was found non significant.



Table 45. Main effect of N,P,K on shelf lite of flowers (V 1E¢S|) hours

Treatment Time taken for Time taken for
colour fading loss of turgiditv

n, 516.00 586.80

N, 516.00 586.80

ny 516.00 586.80

F NS NS

CD - —

P 516.00 586.80

Ps 516.00 586.80

P; 516.00 586.80

F NS NS

CD — —

k, 516.00 586.80

k, 516.00 586.80

ks 516.00 586.80

F NS NS

CD — —

NS - Not significant



Table 46. Interaction effect of NP, NK and PK ou shelf life of flowers (V,E;S ) hours

Treatment Time taken tor Time taken for loss of
colour fading turgidity
n,p, 516.00 586.80
n,p, 516.00 586.80
n;Ps 516.00 586.80
DHp, 516.00 586.80
n,p, 516.00 586.80
n,py 516.00 586.80
nsp, 516.00 586.80
N3Py 516.00 586.80
n3p; 516.00 586.80
F NS NS
CD - —
nk, 516.00 586.80
n;k, 516.00 586.80
nk, 516.00 586.80
nok, 516.00 586.80
ks, S16.060 586.80
noK, 516.00 586.80
nsk, 516.00 586.80
n,k, 516.00 586.80
n;k; 516.00 586.80
F NS NS
CD — —
pik; 516.00 586.80
piky 516.00 586.80
ks 516.00 586.80
Pk, 516.00 586.80
Pk, 516.00 586.80
P,K; 516.00 586.80
P3K, 516.00 586.80
psk, 516.00 586.80
p;k; 516.00 586.80
F NS NS
CD — —

NS - Not significant
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Table 47. Main eftect of NPK on shelflife of flowers (V E, S,) hours

I

Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss ot rurgidity
n, 7.20 78.58 125.27°
n, 7.27 78.63 12527
1o 7.25 78.48 12527
F 23.56™" 31.84" NS
CD 0.01 0.05 —
ol 7.23 78.48 [25.27
o 7.22 78.53 12527
o 7.26 78.67 125.27
F 67.22 45.49" NS
CD 0.01 0.05 —-
k, 7.24 78.56 123.27
k, 7.24 78.36 125.27
k3 7.25 78.56 125.27
F 64.44™" NS NS
L CD 0.01 — —

* Significant at 5 per cent level
** Significant at | per cent level
NS - Not significant



108

Time taken for loss of turgidity was found non significant with

the application of major nutrients.
Interaction effect of NP, NK and PK on shelf life

The interaction effects were found highly significant in influencing
the time taken tor flower opening (Table 48). In NxP interaction the
treatments n,p; was more etfective in increasing the time taken for [lower

opening by 7.27 hours.

NxK interaction was more pronounced at n,k, recording the
maximum time (7.28 hours). In PxK interaction, treatment p;k, recorded

a longer time (7.28 hours) tor flower opening.

Time taken for colour fading was influenced by NxP and NxK
interaction. Interaction between N and P, was more effective at n,p; and
n,p; which were on par with each other. The time recorded was 78.77
hours. In NxK interaction n k, was best (78.77 hours) in influencing the
time taken for colour fading. PxK interaction was found non significant

for colour fading.

The interactive effects on time taken for loss of turgidity was

found non significant.
8.0. Effect of post harvest treatments on shelf life of flowers

The shelf life of flowers as influenced by different post harvest

treatments were analysed and the data are presented in Table 49.
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Table 48. Interaction effect of NP, NK and PK on shelf life of flowers (V| E,S;,) hours

Treatrnent Time taken for Time taken for Time taken for
flower opening colour fading toss of turgidity

mp, 7.18 78.48 125.27
np, 7.17 78.48 125.27
n,p; 7.24 78.77 125.27
n,p, 7.27 78.48 125.27
NP, 7.25 78.67 125.27
NyDs 7.30 78.77 125.27
nsp, 7.25 78.48 125.27
N3P, 7.25 78.48 125.27
n3p; 7.25 78.48 125.27
F 18.89™" 9.10™ NS
CD 0.01 0.08 —
nk, 7.18 78.58 125.27
nk, 7.19 78.58 125.27
nk; 7.23 78.77 125.27
n,k, 7.28 78.63 125.27
ok, 7.27 78.63 125.27
ok, 7.27 78.48 125.27
nsK, 7.25 78.48 125.27
n;k, 7.25 78.48 125.27
sk, 7.25 78.48 125.27
F 18.22*" 18.20"* NS
CD 0.01 0.05 —
Pk 7.23 78.48 125.27
Pk, 7.22 78.48 125.27
piks 7.25 78.48 125.27
Pk, 7.25 78.53 125.27
Pk, 7.25 78.53 125.27
poks 7.21 78.53 125.27
P;K, 7.21 78.67 125.27
P3k, 7.23 78.67 125.27
PsKs 7.28 78.67 125.27
F 12.44™ NS NS
CD 0.01 — —

** Significant at | per cent level



Table 49. Shelf life studies on bush Jasmine (hours)

Treatment Time taken for Time taken for Time taken lor
flower opening colour fading loss of turgidity
VoEoSs 5.4 8.46 28.9]
VoEgS, Buds didn't open 508.03 586.86
VoE,S, 6.71 77.86 123.27
VoE S, Buds didn't open 508.03 586.86
V,E S, 5.86 31.48 67.13
V EpS, Buds didn't open 508.03 586.86
VES, 7.20 77.86 125.27
ViES, Buds didn't open 508.03 586.86
F 533" 83.68™" 163.22""
CD 1.70 1.70 1.70

*¥ Significant at one per cent level.



Plate 5. Buds kept at 0°C

"'ate 6. Buds treated with ethylene absorbants



Plate 7. Buds treated without ethylene absorbants
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The results obtained in post harvest studies clearly showed that
there is significant variation between the treatments in case of time taken
for flowering opening, time taken for colour fading and time taken for

loss of turgidity.

[t was noted that the buds kept at low temperature (0°C) failed to
open. This was in the case of treatments VoEoS . VoE S, V,ES, and
V,E|S,. Among other treatments the treatment combination V E;S,
delayed in flower opening (7.2 hours) followed by V,E,S, (6.71 hours).

The treatments V4E, S, took less time for flower opening (5.4 hours).

It 1s evident (Table 49) that the treatments varied significantly
for time taken for colour fading. Among which the treatments V E;S,.
VoEoS|, V,EgS;. V|E,S, retained the colour to the maximum (508.03 hours).
This was followed by other treatments which also showed significant
difference, V(E;S,, V|E,S; which were statistically on par with each other
and delayed the time taken for colour fading. The treatment V|E,S, took
31.48 hours for the flower buds to colour fade. Finally the least time was

taken up by the treatment V,E,S; (8.46 hours) to retain colour.

There was high significance between the treatments in case of
time taken for loss of turgidity. The flower buds which were kept at 0°C
recorded a longer time for loss of turgidity (586.86 hours). The
treatments VyE, S, and V| E S, tollowed next (125.24 hours). The least

time was recorded by V,EqS, (28.91 hours).
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5. DISCUSSION

Bush jasmine is presently being cultivated in Kerala by large
number of small and marginal farmers and housewives in small scale.
Not many studies have been taken up to standardise the agrotechniques
for this crop under Kerala conditions. With this in view two experiments
were undertaken in bush jasmine at the department of Horticulture,
College of Agriculture, Vellayani. The first experiment aimed at
standardising the nutrient requirement of bush jasmine and second
experiment was conducted to study the post harvest life of bush jasmine

flowers.

The first experiment consisted of three levels of nitrogen (300,
450, 600, N Kgha'!) and three levels of phosphorus (300, 450, 600 P,0;
kg ha'l) and three levels of potassium (300, 450, 600 K,0 kg ha'ly in
Randomized Block Design. Along with the major nutrients, uniform foliar
spray of Zn (0.25% ZnSO,) and Mg (0.5% MgSO,) was also included in
the study. The total number of treatments were 27 and two controls.
Control [ consisted of N, P, K dose (150:150:150 kg ha’!), Control II
with farm yard manure 10 kg per plant. The fertilizer was applied in six

equal splits at bimonthly intervals.



The experiment Il consisted of three treatments cach with two
levels. Treatment one V, (without newspaper lining), V| (with newspaper
lining), treatment two included E; (without ethylene absorbants). E | (with
ethylene absorbants). trecatment three consisted of S, (placing buds at
room temperature). S, (refrigerated storage of buds at 0°C). The

experiment was carried out at Completely Randomized Design.

Experiment 1

The effect of nitrogen on length of the main shoot was significant.
An Increasing trend in plant main shoot length was obtained with
increasing dose of N (600 Kg N ha'!). Nitrogen being the major element
to enhance vegetative growth the fact of increased dose of N enhancing
the growth of main shoot is observed in this study also. Several workers
have reported the positive intluence of N nutrition on length of main
shoot like Bhattacharjee (1985 a) and Asha Raj (1999) in Jasminum
sambac, Natarajan (1977) in Jasminum grandiflorum and Hugur &

Nalawadi (1994) in Jasminum auriculatum.

There was significant difference between the main shoot length
with respect to phosphorus application . Here the highest dose of 600
kg P,O; ha"! was found highly significant throughout the period of
study. [n a plant like bush jasmine high supply of P is essential to sustain
high photosynthetic activity. This result supports the reports of Srinivasan
et al.,, (1989) and Asha Raj (1999) in bush jasmine., Young et af.,

(1973) in rose, Bose and Jana (1978) in bougainvilleas.
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Application of potassium produced a lengthy main shoot. The
highest main shoot length was noted with 600 Kg K,O ha"!. The effect
was significant throughout the period of study. Similar etfects were
reported by Asha Raj (1999) in Jasminum sambac and by Deswal et

al.. (1982) in gladiolus.

Interactions between Nitrogen and phosphorous influenced the
main shoot length with 600 kg N and 600 kg P,Oq ha"!. The interaction
effect was more pronounced from fourth month onwards. Similar
interactive effects were reported by Asha Raj (1999) in bush jasmine.

Uma Maheswari (1999) in Dendrobium sonia-17.

From the data presented in the table 25 and 26 it is revealed that
nitrogen has persistently increased the number of primary and
secondary branches. Application of N at the highest level of 600 kg N
ha'! produced the maximum number of primary and lateral branches. This
(s due to the induction of lateral buds because of nitrogen application.
Similar effect of nitrogen application was reported by Asha Raj (1999)
in Jasminum sambac by Natarajan and Madhava Rao (1980) in Jasminum

grandiflorum.

The effect of phosphorous application was also found to influence
the production of primary and the secondary branches. The highest level
of P (600 kg P,O; ha-l)y significantly increased the number of primary
and the secondary branches. According to Ledlie (1923) phosphorus is

an active ingredient of the cell nucleus and encourages root growth, the



vigour ol plant and also produce healthy foliage and sturdy plants. Ferman
(1965) quoted that phosphorus is the constituent of the cell nucleus and
1s closely associated with meristematic activity. So the application ot
P,Oy at higher levels increased the number of branches. The findings of

Asha Raj (1999) in Jasminum sambac agreed with the above results.

In the case of potassium nutrition an increasing trend was observed
in the production of primary and secondary branches. Here the maximum
number of primary branches was obtained when 600 kg K,O ha ! was
applied. Maximum number of secondary branches was obtained with 4350
kg K,0 ha-l. Potassium plays an important rofe in conversion of amino
acids to proteins and soluble sugars to starch. This may have resulted in

the increased production of primary and secondary branches.

N x P, N x K and P x K interactions were significant and recorded
the highest values at the maximum levels producing maximum number of

primary and secondary branches.

From the results obtained it can be seen that a positive response
to applied N was observed and progressively increased the length of
primary and secondary branches during the period of study. The treatments
which received 600 kg N ha! produced maximum length of primary and
secondary branches {Tables 7-10). This agrees with the observations in
Jasminum sambac by Pal et al. (1985), Srinivasan er a/. (1989) and Asha

Raj (1999).
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Applied phosphorus also contributed to increase in the length of
primary and secondary branches. Phosphorus when applied at the
increased dose of 600 kg ha™! was found beneficial. Phosphorus a nutrient
to increase meristematic activity (Ferman, 1965) which in turn increased
the length of primary and secondary branches. This was in conformity
with the reports of Srinivasan (1989), Asha Raj (1999) in Jasminum

sambac. Bose and Jana (1978) in bougainvilleas.

In the case of potassium application, a mixed trend was observed
in the length of primary branches. The effect of K,O was more pronounced
only during thé tenth and twelvth month of study. The length of secondary
branches was significant throughout the period of study. The highest
level of potassium (600 kg K,O ha') was effective in influencing the
length of primary and sccondary branches. Similar effect of K was
reported by Asha Raj in (1999} in Jasminum sambac and also by Deswal
et al., (1982) in Gladiolus. The interaction effect of N x P, N x K were

found non significant.

The controls recorded a lesser value than the treatments., This

indicated that the supply of nutrients was inadequate (Appendix 6 and 7).

In the present investigation it was found that the application of
nitrogen had significantly increased the spread of plant in North-South
and East-West direction during the siudy period . The increased dose of

N applied (600 Kg N ha"!} increased the spread of the plant. The increased
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number of primary and the secondary branches due to the nitrogen

application increased the spread of the plant.

Application of phosphorus at the highest dose (600 Kg P:E(J5
ha!) was found to produce maximum spread of plant in the North-
South and East-West direction. This result was in conformity with
the studies of Asha Raj (1999) in Jasminum sambac. Potassium applied

was found non significant.

The interactive effects on the spread of the plant was not
significant. But the controls registered lower spread comparing to
treatments indicating the low quantity of the nutrients applied which is

not sufficient for the normal growth of the plant.

Application of all the three nutrients Icad to a positive increase
in the vegetative characters like the .length of the primary and secondary
branches, number of primary and secondary branches but there was no
such proportionate increase in the yield of flowers. In this study it was
observed that application of N, P, K above a certain level promoted only

vegetative growth and not flowering.

It was found that application of N at lowest level of 300 kg N
ha'! produced maximum yield. This agrecd with the findings of Natarajan
et al., (1981) that a highest {lower yield (2.19 t ha!) was recorded with
40g N per plant in Jasminum sambac. Ramesh Kumar and Gill (1983) reported

in the same crop that application of 30g N per plant gave the highest



yield of flower buds. Pal ef al., (1985) also observed that the application
of N @ 350 Kg ha'! in Jasminum sambac produced the highest vield of
flowers. Results agree with the findings of Asha Raj (1999) in Jasminum

sambac.

The tlower yield increased with 300 kg P,O; ha'! application.
This result agrees with Pal et af., (1985) in Jasminum sambac. He found
that an appreciable increase in the yield was recorded at 30g P,O; per
square meter Asha Raj {1999) got the highest yield of flowers buds in

Jasminum sambac at 150 kg P,0O; ha'l,

Potassium application also significantly influenced the yield of
flowers. The highest yield was recorded when potassium was applied at
the rate of 450 kg K,O ha"!. This was in conformity with the findings of
the Natarajan et al. (1981) in Jasminum sambac. He reported that higher
flower yield was obtained at 40 kg K,O per plant. According to Asha Raj
(1999) highest yield of tlowers was obtained when 150 kg K,O ha'! was
applied. Bhattacharjee (1983b) observed that K application at [00g per

plant improved flower yield in Jasminum grandiflorum (Fig. 1).

[nteraction effect of nutrients was found to influence the yield
of flowers. N x K interaction was significant at 300 N ha'! with 450 kg
K,O ha-!. Significant effects of N and K interaction was reported by
Asha Raj (1999) in Jasminum sambac and also by Muthuswamy and
Pappiah (1976) in Jasminum auriculatum. N x P and P x K interactions

were found non significant.
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The treatments were superior over the control plots (Appendix 10).

Regarding monthiy vield pattern, yield decreased with increased
level of nitrogen. So a nitrogen dose of 300 kg N ha'! influenced the
vield. The vield increased from second to fourth month (March to June)
and declined there after and again the yield increased towards the months

of November to February.

The etfect of phosphorus application was etfective from the fourth
month onwards and continued there after. Phosphorus at the dose of 300
kg P,O; ha'! was more beneticial. During the tenth and twelvth month
the effect of phosphorus at p, and p; level (430 kg P,O; ha"! and 600

kg P,O; ha ) were similar.

The application of potassium was also found significant. The vield
increased from the fourth month and continued there after. The vield
declined during sixth and eighth month and continued from the tenth
mounth. The potassium application at the rate of 300 kg K,O ha! was
superior during the fourth month. During later months potassium

application at 450 kg K,0 ha'! was found effective.

N x K interaction was found significant during fourth, eighth and
tenth month. During the fourth month N x K interaction was significant
at 300 kg N ha! + 450 kg K,O ha'!. During the eighth and tenth month
the treatment with fertilizer combination of 300 kg N ha'! with 450 kg

K,O ha'!, yielded best.



The treatments yielded higher than the controls (Appendix 9).

Heavy rains in between during the period might be one reason for
the fluctuating trend in yield. The foliar application of Zn and Mg could

not be utilized by the plant during the rainy season.

The hundred bud weight was influenced by nitrogen application.
Application of nitrogen at the lowest dose of 300 Kg N ha! resulted in
the highest weight of 100 buds. This was supported by Srinivasan et a/.,

(198%9) in Jasminum sambac.

The application of phosphorus significantly increased the 100
bud weight, the dose at 450 Kg P,0; ha"! being the best level to produce
maximum weight of buds. Potassium had no significant effect in the 100

bud weight of flowers (Fig. 2).

N x P interaction has influenced the bud weight of the flowers
at 300 Kg N ha"!  with 430 kg P,O; ha! recording the maximum weight
of 25.47 g. This shows that N and P has got major role in influencing
the bud weight whereas there was no significant effect of N x K,

P x K interaction for weight of 100 buds.

The time taken for the flower opening is significant with
phosphorus application. As the level of phosphorus application increased,
there was an increasc in the period of time for the flower buds to open

indicating the role of P in the tlower opening.



- -1p1’4)1".1.“@“@"ﬁ"0“0“‘0

. e o avAY4A Y4
|.4»Qo4ICDCO‘QWOMONOHQNOMQMOMOQ
_ - A VAVt

$.9.9,9%

B o 0.0 00 6 0070707050022 0 020025
P9 0.%%" WOMQHONOMWNOMOMOQO

R II KA N
SRR IURIHHKY

e lelesetetelelete

s 240 %0%%%%

KIS

30 —

25 —

20

16 -

k3

k2

K1

p3

p2

p1

n3

ne

nt

A 100 bud weight

Fig. 2. Effect of N, P, K on 100 weight of buds



The above result was in agreement with Usha kumari (1986) and
Nirmala George (1989) that the higher levels of P delayed tflower opening
in rose. Similarly Asha Raj (1999) also reported that only P has the role
in opening of flowers buds. The role of nitrogen and potassium was tound

non significant.

N x P interaction was significant at 600 kg N ha! with 600 kg
P,0O; ha'!, N x K interaction was significant with 300 kg N ha'! with 600
kg K,O ha'l and 600 kg N ha'! with 450 kg K50 ha'!. P x K interaction

was found superior with 600 kg P,Oq ha-! and 300 kg K,0 ha!.

The highest level of N, P. K was tound to influence the maximum
leaf nitrogen content (600 kg ha"' of N, P,O, and K,O). The findings
reported by Kamala devi er a/., (1979) that leaf nitrogen content rose
with the higher application rates of nitrogen and potassium is in agreement
with the present findings. The tindings of Ziilar and Ferman (1961) that
N levels were strongly influenced by the application of K is also in

conformity with the present findings.

A positive response to toliar P for applied N and P was noted
indicating that with increased rates of N and P, the leaf P also increases.
Manciot er al.,, (1980) reported that the application of phosphatic
fertilizer is very often accompanied by a significant increase in the leaf
P levels. Maximum leaf P was obtained with Nitrogen applied at 450 and
600 kg N ha'! and phosphorus at 600 kg P,0, ha'! and Potassium at 600

kg K,0 ha'l,



Maximum content of leat K was observed with nitrogen at 450
kg N ha'l, P at 450 kg P,O; ha'! recorded the highest content of leaf K.

A regular increase in plant K with increase in levels of K was observed.

The magnesium content in the leaf was found to increase with N
and P. Magnesium content was highest with nitrogen 600 kg N ha'l and
P with 300 kg P,O;4 ha'!. Similar results were reported by Sabina George
in orchids (1996). K application was found non significant. The reduced
Mg level due to applied K can be attributed to K-Mg antagonism (Manciot
et al., 1980). Such depressed effect of K was reported by Poole and

Scelay (1978) in orchids.

Maximum content of zinc in leaves was obtained at 450 kg N
ha'!. Phosphorus applied at the rate of 450 and 600 kg P,O; ha*! recorded
the maximum content of zinc in leaves. Application of potassium at 450
kg K5O ha! was best. This agreed with the findings of Sabina George

(1996) in orchids.

The interaction effect of N x P, N x K and P x K on leaf nitrogen
content was found significant. N x P interaction was superior at 600 kg
N ha"! with 600 kg P,O ha'! and also at 600 kg N ha™! with 300 kg P,O;
ha'!. N x K interaction was significant at 600 kg N ha-! with 600 kg
K,O ha'!, PK at 600 kg P,O5 ha”! with 600 kg K,O ha'l recorded the

maximum leaf nitrogen content.



N x P interaction effect on leat phosphorus content was
significant at 450 kg N ha -! with 600 kg P,O; ha'! and also at 300
kg N ha'! and 600 kg P,O; ha'! and recorded the maximum P content in
leaf. N x K interaction was significant at 600 kg N ha™! with 600 kg K,O
ha! and P x K interaction was significant at 600 kg P,O, ha"! with 300
kg K,0 ha'! and also at 600 kg P,O; ha"! with 450 kg K,O ha"! and also
at 600 kg of K,O and P,0q ha"! which were the treatment combinations

to produce maximum leaf P content.

N x P, N x K and P x K was found significant at 450 Kg N ha"!
with 300 kg P,O5 ha'!, 450 kg N ha™! with 600 kg K,O ha"! and 450 kg

P,0O; ha'! with 600 kg K,O ha"! recording maximum K content.

In case of Mg content in ieaves N x P, N x K and P x K interaction
was found significant at 450 kg N ha'! + 300 kg P,0O4 ha'l, 450 kg N
ha ! + 450 kg K50 ha'l, 300 kg P,0; ha'! + 600 kg K,O ha™! was found

to produce the highest Mg content.

Zn content in leaves was highly influenced by interaction effects
of N xP, N xK and P x K at 450 kg N ha"! + 300 kg P,O, ha!, N xK
at 450 kg N ha'! + 450 kg K,0 ha’!, 300 kg N ha'! + 450 kg K,0 ha"!
and P xK at, 450 kg P,O5 ha™ + 450 kg K,O ha'! and also 600 kg P,O;

ha'! + 450 kg K,O ha! was found beneficial.

From the data presented in Table 25 and 26 it is revealed that the
carbohydrate content was highest at the lowest dose of Nitrogen

applied (300 kg N ha'l). Nitrogen promoted the growth of additional
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tissues and led to the high vegetative vigour, such plants recorded lower
CN ratio value, whereas treatments with lower levels of N, had greater
CN values and highest flower yields. P and K did not influence the

Carbohydrate content of flowering shoot.

The interaction effects ot carbohydrate content of flowering shoot
was significant. N x P interaction was significant with 300 kg N ha! =
300 kg onsha‘1 and NK interaction was found significant at 300 kg N
ha ! with 300 kg K,0 ha'! and PK interaction was significant at 450 kg

P,05 ha”! with 450 kg K,O ha'l.

The resuits presented in Tables 27 and 28 revealed that increasing
nitrogen simultaneously increased the uptake of N. The application upto
600 kg N ha! increased the uptake of N. This improved the vegetative
growth of plant. Similarly the uptake of N was also influenced by
potassium and phosphorus application at 600 kg P,Og ha'! and 600 kg

K20 ha'l.

It was evident from the results (Tables 27 and 28) that the uptake
of phosphorus was significantly influenced by Nitrogen, Phosphorus and
Potassium at their highest levels i.e., 600 kg ha"! of N, P, O and K,0.
The higher content of P in plants, resulted in good root growth thereby

increasing meristematic activity and improving the growth of plants.

Application of Nitrogen (600 kg N ha'!) showed a consistent

rise in uptake of potassium. The uptake of potassium was high when K
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was applied at 450 kg ha"!. The uptake of N, P, K was in conformity with
the studies of Asha Raj (1999) in bush Jasmine. EUptake of Magnesium
increased with high dose of Nitrogen (600 kg N ha'!). The uptake of
Magnesium increased with decreased dose of phosphorus ( 300 kg P,0Oq
ha'1y. Uptake of Mg was highly influenced at 600 kg K,0 ha'! and 300 kg
K,0 ha"!.  This suggests a synergestic relation between nitrogen and

magnesium.

Application of Nitrogen and Phosphorus influenced the uptake of
Zinc. The maximum uptake was seen at 600 kg N ha'! and 450 kg N ha

'and 600 kg P,O; ha'l.

The interaction etfect of uptake of nitrogen was influenced at
highest levels of N x P, N x K interactions whereas P x K interaction was

effective at 600 kg P,Ojq ha'! - 450 kg K,0 ha'l.

The interaction effect of N x P, N x K and P x K was highly
significant at 600 kg N ha'l + 600 kg P,0; ha-!, 600 kg N ha"! +600 kg
K,0 ha!, 600 kg P,O ha"! + 600 kg K,0 ha'! which increased the uptake

of phosphorus.

In case of uptake of Potassium N x P, N x K and P x K interaction
was highly significant at 600 kg N ha'! + 450 kg P,O; ha'!, 600 kg N

ha'! +600 kg K,0 ha'!, 600 kg P,0 ha'!+450 kg K,0 ha’! respectively.

The uptake of Magnesium was highly influenced by N x P, N x K

and P x K interactions at 450 kg N ha'! + 300 kg P,O, ha'!, 600 kg N



ha'! + 300 kg K,O ha'!, 300 kg P,O; ha'! + 600 kg K,O ha'!. The
interaction effect of N x P and N x K was significant on uptake of Zinc
at 450 kg N ha'l + 600 kg P,O5 ha!, 600 kg N ha"! + 300 kg K,0 ha™".

The P x K interaction was non significant.

Application of Nitrogen increased the essential oil content of
tlowers. A maximum oil content was obtained with the N at the rate of
300 kg N ha'! and 600 kg N ha"!. This agrees with the findings of Asha
Raj (1999) in Jasminum Sambac, and also by Natarajan and Madhava
Rao, (1980 a) in Jasminum grandifiorum, and in Mentha piperita by
Dellacecca (1977). In Majorona hortensis application of 320 kg ha’!
nitrogen gave the highest oil yield (Farooq ef al., 1991). Phosphorus
and potassium had no significant influence. Pal ef al., (1984} agreed
with the above result that the essential oil content increased with rising

N levels, but P had no beneficial effect in Jasminum auriculatum.

N x K interaction was significant at 300 kg N ha'! + 450 kg K,0
ha'!, 300 kg N ha! + 600 kg K,O ha'!, 450 kg N ha"! + 300 kg K,O
hal, 600 kg N ha! + 300 kg K,0 ha'!, 600 kg N ha"! + 450 kg K,O
ha"! and 600 kg N ha™! + 600 kg K,0 ha'!. P x K and N x P interactions

were found non significant.

The soil analysis revealed higher levels of nutrient status. Control

plots registered lower nutrient status after the experiment.
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Available soil N increased with higher dose of N application
(600 kg N ha™!). The available N status in soil was found to increase with
phosphorus, the highest level was more effective at 600 Kg P,0O; ha™!.
The potassium application at 600 Kg K,0 ha™! produced highest residual
soil nitrogen. This confirmed with the findings of Asha Raj (1999) in

bush jasmine.

An increased phosphorus content in soil was noted with increased
level of nitrogen (600 kg N ha'!). Phosphorus nutrition enhanced P
status of soil with phosphorus application at 600 kg P,O; ha'!. Maximum
content of available phosphorus was noted in soil with treatment receiving
potassium at 600 kg K,0 ha'!. Similar results were obtained by Asha Raj

(1999) in Jasminum sambac.

Similarly in available soil potassium also the treatments receiving
highest amount of N, P, K, contained more residual K. This agreed with

the results of Asha Raj (1999) in Jasminum sambac.

N x P, N x K and P x K interaction was highly significant with
available soil N at 600 kg N ha! + 600 kg P,O4 ha’!, 600 kg P,O; ha!

+ 600 kg K,0 ha'!, 600 kg N ha'! + 600 kg K,0 ha!.

The interaction effect of N x P, N x K and P x K was highly
influenced for available soil phosphorus at the maximum level of N &

P, N & K and P & K interactions.



128

The interaction etfect of NP, NK and PK was highly significant
at the maximum level of NxP, PxK and NxK combinations. The interaction
effects was in conformity with the findings of Asharaj (1999) in

Jasminum sambac.

Experiment II

The post harvest life of tlowers depends on both pre harvest and
post harvest management practices. Continuing the supply of water and
carbohydrates to flowers and retardation of the on set of senescence
heip to prolong their shelf lite (Halevey and Mayak, 1979). To preserve
the quality of flowers and to make them resistant to fluctuations in post
harvest environment, conditioning or hardening, by use of chemicals,
equipment and altering the temperature have been widely recommended.
In this study effect of major nutrients on shelf life of flowers, in combination
with various post harvest practices viz., newspaper lining, ethylene absorbant

and storage temperature along with major nutrients were tried.

The treatments produccd significant effects on shelf life of
flowers. In treatment (control VoEgSy), the shelf life was very much
influenced by major nutrient application. The increasing dose of
phosphorus application (600 kg ha’!) increased the shelf life of tlower
buds in the experiment (Table 1). It was clear from the above experiment
that high dose of phosphorus in soil increased the water uptake, enhanced
flower diameter and lengthened the life of flowers. The above result

was in agreement with the findings of Ushakumari (1986) and Nirmala



George (1989) in rose. The time taken for delaying flower opening,
preventing loss of turgidity and retention of colour was found maximum
at 300 kg N, 600 kg P,O; and 300 kg K,O ha!. Similar results were

reported in Polianthus tuberosa (Amarjeet e¢f al., 1996).

The interaction effects (V E,S,) were found significant for shelf
life of flowers. The shelf life was prolonged by N x K interaction by the
treatment combination 300 kg N + 300 kg K,O ha'!. In N x P interaction
the time taken for tlower opening and retaining turgidity was influenced
at 300 kg N + 600 kg P,Og ha'! and colour was retained at 300 kg N +
300 kg P,O; ha’l, the colour was retained by 300 kg of P,O; and 300 kg K,O

ha™! and the turgidity was retained at 600 kg P,05 + 300 kg K,O ha !,

As observed in the present experiment that the treatment V4E,S,,
an increase in phosphorus application increased the shelf life of flowers
viz., delayed flower opening, retained colour and prevented loss of
turgidity. This was in line with the findings of Asha Raj (1999) in
Jasminum sambac, Usha Kumari (1986) and Nirmala George (1989) in
rose that the shelf life was enhanced by phosphorus application. The
time taken for flower opening, the duration of time taken tor retention
of colour and turgidity were highest at 450 kg N ha’! and 600 kg P,O0;
ha'!. Potassium when applied as 450 kg K,O ha-! retained turgidity to
the maximum. This was in conformity with the findings of Amarjeet er
al. (1996) that high rate of N, P and K prolonged shelf life. Contrary
to it the role of potassium for time taken for flower opening and timc

taken for colour fading was found non significant.



The interactive effect of N x P, N x K and P x K on shelf life was
significant (VyE|Sy) in case of time taken for flower opening. loss of
turgidity and colour tading. The interactive effects of N x P. N x K and
P x K were highly significant in intluencing the time taken for flower
opening, where the combination 450 kg N + 300 kg P,O; ha!, 430 kg N
+ 600 kg K50 ha”! and 600 kg P,O5 + 450 kg K,O ha'! were found
superior. Regarding retention of colour in N x P interaction the
combinations 300 kg N + 600 kg P,O4 and 450 kg N + 600 kg P,O; were
on par with each other and proved superior over other treatments. In N
x K interaction the colour was retained to the maximum at 300 kg N -
600 kg K5O ha'!. There was no significant variation with P x K interaction
in colour retention. The interaction effect on time taken for loss of

turgidity was found non significant.

The trend of increasing the shelf life was observed with increase
in fertilizer application in treatment V E;S,. This is also in agrcement
with the findings of Asha Raj (1999) in Jasminum sambac and Nirmala
George (1989) in rose and Amarjeet et al. (1996) in Tuberose. Time
taken for tlower opening increased at n,, p; and k, levels. Similar results
were obtained in orchids (Bhattacharjee, 1982). Nitrogen and phosphorus
applied at 450 kg ha'! and 600 kg ha’! retained the colour of flowers,
whereas there was no significant difference between the treatments in

case of time taken for loss of turgidity.

The interactive effects were found highly significant (V|ES;) in

time taken for tlower opening. In N x P interaction the treatment
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combination 450 kg N ha'! + 600 kg P,0; ha ! detayed the time taken for
flower opening. In N x K interaction tlower buds delayed to open at 450
kg N + 300 kg K,0 ha'!. In P x K interaction the flower buds took a
longer time to open at highest levels of P and K combinations (6‘-00 kg

P,O5 + 600 kg K,0 ha'l).

The colour was retained maximum by N x P interaction at 300 kg
N + 600 kg P,O;4 ha"! and 450 kg N + 600 kg P,O; ha'l. In N x K
interaction the treatment combination 300 kg N + 600 kg K,O ha'l was
best to retain the colour. P x K interaction was found non signiticant.
The interaction effects on time taken for loss of turgidity was found non

significant.

The treatments subjected to 0°C viz., V4E,S,, V,E|S, and V,E S,
tailed to open. There was no significant variation between treatments.
Skene (1924) reported that opening of crocus, flax and many other tlower

were inhibited by a decrease in temperature.

In general the post harvest studies on Jasminum sambac revealed
that the different techniques viz., use of newspaper, lining, ethylene
absorbants, and low temperature were found significant. In case of time
taken for flower opening the buds treated with ethylene absorbants took
a longer time (mean 3.48 hrs.) compared to buds which were not treated
with cthylene absorbants (mean 2.81 hrs.). The above findings was in
confirmity with the reports of Sudha (1998). The buds kept with and

without newspaper lining also showed significant difference in time taken



for flower opening. It was found that the mean value recorded was 3.27
hours for V, and 3.03 hours for V. Skene (1924) stated that opening of
Crocus, Flax and many other flowers was inhibited by a decrease in
temperature. This was in coincidence with the present findings that the
buds stored at 0°C failed to open. It was evident (Table 49) that the time
taken to retain colour and turgidity of flowers was maximum in case of
buds exposed to [ow temperature treatment. This was in agreement with
the findings of Mukhopadhyay et «a/. (1988), that cold treatment of
Jasminum sambac buds, enhanced longevity of flowers. This was followed
by the buds treated with ethylene absorbants (KMNO,) which prolonged
the shelf life which was in accordance with the findings ot Sudha (1998).
The least shelt life was obtained in buds treated without news paper

lining (Fig. 3).

Future line of work

Further studies may be conducted with organic manures. The
effect ol split application on flower yield needs attention and detailed
studies are essential to standardize the optimum number of split
applications. As the spread of plant is low, more plants can be
accommodated. Post harvest studies should be conducted on colourful
packing techniques, and temperature studies to promote flower opening

and enhance shelf life.
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SUMMARY

A study was made to investigate the nutrient requirement and post
harvest studies in bush jasmine. The experiment was conducted at the
Department of Horticulture, College of Agriculture, Vellavani.
Thiruvananthapuram during 1998-1999. The main objective was to
standardize the nutrient requirement of bush jasmine and tts shelf lite
studies. The important findings drawn from the field experiment are

summarised below.

The experiment [ consisted of 27 treatments and two controls.
The experiment was laid out as 3° + 2 treatment Randomised Block Design
with three replications. The treatments consisted of three levels of
nitrogen (300, 450 and 600kg N ha'!), three levels of phosphorus (300.
450, 600 P,0O; ha'') and three levels of potassium (300, 450, 600 kg
K,O ha'!).  Control I consisted of N, P, K dose (150 : 150 : 150 kg

ha''), control II consisted of farm yard manure 10 kg per plant.

The second experiment consisted of eight treatment cach with
two levels. Treatment one included V and V (without and with newspaper
lining). Ej and E, (without and with ethyiene absorbants}, S, and S, (room

temperature and at 09C).



The length of main shoot increased signiticantly with increased

N. P, K levels thus showing a positive effect throughout the growth period.

Similarly the number of primary branches and length of primary
and secondary branches was found significant at n;, p, and ky levels. The

maximum number of secondary branches were obtained at ny, p, and k, levels,

Application of nitrogen and phosphorus at higher rates resulted

in maximum spread of plant in north-south and east-west direction.

The yield of flower buds was found highly signiticant by
application of major nutrients. It was seen that the yield increased with

lower doses of N. P. K (n,. p,, ky).

In case of monthly yield pattern the yield decreased with
increasing levels of N.  The yield showed a positive response during
second to fourth month decreasing in between and again increasing towards
tenth and twelvth month. Phosphorus application influenced the monthly
vield pattern from fourth month and continued throughout the crop period
at p; level. With respect to potassium the level k; was found superior
during fourth month of the crop period, k, was more effective during

other months.

The 100 bud weight was highly influenced by N and P where the
levels n, and k; was found superior. The time taken for {flower opening

delayed at level ps.



Application of major nutrients was tound to intlucnce the nitrogen
content in leaves. The application of nitrogen. phosphorus and potassium
at the highest level resulted in maximum content of N in leaves. The
phosphorus content in leaves increased due to N application at 600 and
450 kg ha'! and phosphorus and potassium together applied at 600 kg
ha ! increased the leaf P content. The leaf K content was highest at n,.
p, and k, levels. The magnesium content in leaves was found highest
when N and P was applied at ny and p, levels. Zinc content in leaves was

recorded maximum at n,, p,. py and k, levels.

The lowest level of nitrogen applied increased the carbohvdrate

content of flowering shoot, while P and K did not exert any influence.

Application of major nutrients viz., N, P, K at their highest dosc
(600 kg N : 600 kg P,O; : 600 kg K,O ha'!) resulted in maximum uptake
of nitrogen and phosphorus. The uptake of potassium was influenced by
major nutrients at ns, p, and k, levels. Major nutrients applied intluenced
the uptake of magnesium, the highest being recorded at ny, p,, k, and k,
levels. Zinc uptake was maximum at n, and n, levels which were on par
with each other, phosphorus application at 600 kg ha! and potassium at

300 and 450 kg ha’! increased the uptake of zinc.

The essential oil content of flowers was significantly enhanced

by nutrienl nitrogen at n; and nq levels.
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Major nutrients applied highly influenced the available nitrogen.
phosphorus and potassium in soil. It was confirmed that the highest dose
of N, P, K applied left a higher residual soil N, P and K. However, a
build up of major nutrients as compared to the Initial status was seen in

all plots except controls.

In experiment [I The effect of major nutrients on shelf life of
flowers was found significant. In case of treatment (V E,S,) time taken
lor flower opening, loss of turgidity and colour fading delayed at the maximum

at the nutrient dose of 300 kg N, 600 kg P,O5 and 300 kg K,O ha-l,

In ethylene absorbant treated buds (V,E,S;) the major nutrients
applicd delayed the time taken for flower opening and retained colour at
n, and p; levels. Major nutrients delayed the time taken for loss of

turgidity at p;, kK, and ky levels.

The effect of nutrients on flower buds trcated with ethylene
absorbants and newspaper lining (V E,S,) dclayed the time taken for
flower opening at n,, p;, k; levels. -The colour was retained to the

maximum at 450 kg N and 600 kg P,O; ha!.

In general the shelf life of flowers was found highly significant.
The buds treated with ethylene absorbants, was the superior treatment in
delaving flower opening. Regarding time taken for retaining colour and
turgidity. the buds stored at 0°C was tfound highly significant. This was

followed by ethylene absorbant treated buds to retain colour and turgidity.
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Appendix 1. Weather data during the experimental period

Month Maximum Minimumn Relative Ranfall ~ Numberof
temperatwe  temperatwre  bumidity rainy days
°C) (°C) (%) (mm)
February 32.13 23.70 78.50 18.8 2
March 333 24.21 75.00 Nil
April 34.14 25.38 78.00 49.3 7
May 32.8 25.90 83.50 213 14
June ’ 30.67 24.60 85.50 370.1 25
July 29.60 24,10 82.51 108.7 17
August 29.90 24.30 84.04 139.3 13
September 29.50 27.70 87.55 312.8 21
October 29.70 23.60 85.00 424.6 18
November 30.10 23.20 82.60 156.0 15
December 30.60 22.80 86.00 142.4 20
January 31.20 21.98 89.74 52 3
February 31.40 22.80 78.63 78.6 4




Appendix 2. Initial soil nutrient status

Avalilable soil nutrient Grade
N High
P High
K High

ta



o

Appendix 3. Interaction effect of NPK §n length of main shoot (¢m)
Months
Treatments
2 4 6 8 10 12
npk, 3320 4001 4437 4926 5509  39.04
nlplk2 30.25 34.63 42.83 48.82 51.81 59.04
npk;  38.09 4466 4963 5333 5758 62.90
n Pk, 35.57 40.40 44.58 49.84 56.33 60.50
0Pk, 40.08 43.51 48.45 52.12 57.23 62.17
npk, 3558 414l 4756 5524 5697  61.22
0,05k, 40.59 446.19 52.28 58.01 62.24 66.93
npk, 3957 4510 5079 5702 6141 66.16
n, Pk, 42 .47 49.48 34.62 37.79 62.79 67.63
npk, 4208 4761 5296 6522 6876 7097
nyPiK, 41.50 48.49 35.98 60.10 64.05 70.23
npk, 4124 4536 5152 5806 6170 70.26
npok, 3807 4256 4970 5853 6273 68.84
NP5k, 43.00 48.94 55.16 60.23 66.91 73.31
npky 5063 3594 6012 6456 6881  74.82
mpsk, 40.50 48.49 35.42 61.64 68.31 75.04
P4k, 38.23 46.66 51.14 57.72 66.97 75.62
mpiky 4445 5110 5757 6527 7116 7886
npk, 5021 5577 6265 69.03 7436  81.43
n3P Ky 50.07 55.23 61.73 66.74  72.83 79.92
n3p;ky 54.67 57.67 62.56 65.95 78.10 85.83
n3pyk, 52.63 62.66 68.82 78.17 85.24 92.07
n3pak, 59.78 67.13 74.13 82.00 89.65 101.16
npk; 6263 7156 7692 8636 9478 103.14
m,psk, 56.79 62.59 69.66 78.33 86.21 97.94
n3p3k2 64.65 71.55 78.30 90.65 99.26 107.92
n;p;K; 76.01 83.96 91.76 97.67 107.51 118.38
CI 30.33 31.66 3448 37.73 38.81 42.61
ClI 29.34 30.36 32.61 34,33 35.61 39.93
F NS NS NS NS NS NS
CD — — — — — —

NS - Not significant




Appendix 4. Interaction effect of NPK on number of primary branches

Months
Treatments
2 4 6 b 10 12

npK, 7.64 8.21 10.14 12.78 14.80 16.47
np;k, 6.86 8.75 10.41 12,94 14.77 17.25
npk; 6.86 8.53 9.65 12.46 14.66 16.62
n p-k; 7.78 9.33 12.12 14.31 16.64 18.71
1 pyks, 7.35 9.44 10.32 12.25 14.77 16.69
n,pyK; 8.18 10.51 13.45 16.62 18.72 19.82
n;p;k, 6.71 9.93 10.55 12.68 14.60 16.57
NP3k, 7.36 9.94 11.17 13.42 15.85 17.45
nypyksy 7.99 9.86 11.83 13.70 16.13 18.48
n,p kK, 8.67 10.44 12.15 15.64 17.52 18.63
np ks, 8.76 9.84 12.62 14.86 16.68 18.58
nyp;K; 8.48 8.63 11.61 13.37 16.46 18.56
Pk 8.97 10.60 13.40 17.45 19.66 21.48
n,p,K, 9.08 12.61 13.50 17.55 19.33 21.67
Pk, 8.67 9.36 9.49 10.47 13.50 13.75
n,ps3k; 8.29 9.36 11.14 12.10 17.58 19.28
n,p;K, 7.85 9.44 12.63 14.3 16.70 19.48
n,D5K; 8.23 10.46 11.72 14.50 17.80 19.63
nspk, 9.67 14.64 18.37 21.59 24.38 27.43
0.k, 9.32 11.50 13.53 14.89 19.41 20.81
ns;p; ks 9.36 10.72 11.33 13.36 16.71 20.57
MoK, 9.93 11.16 14.59 16.75 18.27 20.36
P,k 9.33 11.71 14.50 16.69 18.57 24 .50
nyp,ks 9.44 12.43 14.46 18.92 21.96 24.56
n3psk, 9.44 12.65 16.64 19.47 23.87 27.40
n3p;ky 9.67 14.84 18.68 20.41 23.32 27.73
n3psk; 9.66 14.63 18.37 21.59 24.38 2745
Ci ’('\7'\24 9.66 11.65 133532 14.97 15.39
Cl '~\\J . 6.141* 7.35** 8.88” 10.69* 11.66” 12.13*
F 4.86 38.73 17.79 27.32 108.89 74.48
CD 0.43 0.40 0.68 1.08 0.53 0.62

* Significant at 5 per cent level ~ ** Significant at [ per cent level



Appendix 5. Interaction effect of NPK on number of secondary branches

A

Months
Treatments
2 4 6 8 10 12

n pk, 7.40 7.82 8.48 9.63 9.61 132
n;pk, 8.88 9.49 10.41 11.23 11.85 12,48
n p;k; 7.95 8.66 9.84 10.81 11.67 12,10
n,p,k, 8.30 9.33 10.42 11.40 12.66 15.19
08Ky 11.06 11.96 12.73 13.91 15,63 16.89
n;p-K; 8.73 9.54 10.75 11.67 12.58 13.55
n psk; 6.82 7.94 8.96 10.03 10.66 11.77
npsk, 9.94 11.23 12.89 13.71 14.79 15.79
npsk; 10.95 12.24 13.24 14.83 15.58 17.61
n,pk; 10.54 11.87 13.21 14.57 16.00 17.09
n,pK, 11.06 12.47 13.85 15.57 16.22 17.27
mp ks 12.30 14.66 14.96 15.62 17.65 18.78
,P,K, 16.42 17.77 19.34 20.94 22.66 23.67
n,p,K, 18.94 20.33 21.30 22.84 23.86 25.02
NyPoky 17.79 19.04 20.09 21.00 22.16 2352
n,p3K) 14.94 15.82 17.30 18.45 20.58 22.07
n,p5ksy 13.33 14.96 15.46 17.66 19.97 22.73
NP,k 15.07 16.42 17.61 18.29 21.21 22.50
n3p; Ky 10.89 14.02 12.47 13.03 14.09 22.50
Pk, 17.13 18.42 19.97 22.43 23.69 2551
03P Ky 14.55 15.82 16.59 18.19 19.31 25.00
n;p5k; 16.25 17.45 18.29 19.11 19.74 19.90
n3p,K, 22.00 23.78 26.02 27.25 28.98 31.07
pok, 15.50 17.11 18.91 19.66 20.55 31.16
NP3k, 13.76 14.70 15.48 17.98 18.45 22.20
n,p;k, 21.00 22.52 23.79 25.35 26.54 29.08
n3p5Ky 20.51 21.77 22.82 23.57 24.59 27.90
Cl 7.36 9.66 12.64 12.88 14.86 16.63
Cil 8.34 9.39 11.66 11.94 12.00 12.95
F NS NS NS NS NS NS
CD — — — — — —

NS Not significant




Appendix 6. Interaction effect of NPK on length of primary branches (cm)

Months

Treatments

2 4 6 8 10 12
npk, 2857 3205 3760 4249 4653 5301
npk, 3141 3591 4012 4400 4929  54.86
npky 3205 3565 4056 4588 5077 55.67
npk, 3856 4266 4595 4972 5404 3873
npk, 3377 3746 4276 4651 5117 5837
npky 35890 3938 4428 4869 5344 3883
npk, 3598 4170 47.02 5234 5476  59.64
npsk, 3555 4066 4700 5106 5627  6L.13
npk;  35.03 3892 4483 4944 5409  60.96
npk, 3186 3669 4326 4752 5285  59.68
npk, 3828 4492 5033 5600 6087 6505
npk,  37.57 4268 4857 5394 5951 6659
npok, 3775 4807 5020  53.07 6235 6682
npk, 4098 4685 5214 5656 6236 6819
mpk; 4046 49.09 5482 5828 6568  70.47
npk, 4147 47.58 6366 6421 6674 7292
npsk, 4281 4864 5546 6237  68.60  74.96
mpsk, 4328 4883 5470 6086 6845 7483
npk, 4266 4944  51.05 6533 7082  78.80
npk, 4758 5576 60.93  69.16 7485  80.79
mpky 4759 5464 6349 69.92 7749 8421
npk, 5506 6129 6636 7267 7822 8335
npk, 5215 5687 6496 7110 7864  85.27
mpk; 5820 6620 7244 79.04 8544  92.00
mpsk, 5126 59.58 6701 7291 7855 8625
apsk, 5892 6403 7033 7602 8271 8825
n;psk;  55.89 6107 6748 7345 8164 894
Cl 3564 3889 4039 4323 4408 4559
cll 2557 2668 2883 2909 2998 3133
F NS NS NS NS NS NS
CD — — — — — —

NS - Not significant




Appendix 7. Interaction effect of NPK on length of secondary branches (cm)
Months

Treatments

2 4 6 8 10 12
npik, 17.81 22.08 27.12 32.33 37.92 44.30
npk, 2550 3090 3549 3725 4048 4644
npk; 2096 2516 3038 37.03 4242 48.12
npk, 2126 2614 3040 3566 4344 4678
n; Pk, 21.35 25.41 31.97 37.58 42.26 47.77
npoKs 22.62 27.86 33.67 39.03 4421 48.86
n,p;k; 22.27 26.33 32.11 38.44 44.15 49.68
n;pPsk, 21.47 27.28 33.51 41.71 47.04 52.63
npsks 2397 2988 37.09 4212 4792 5199
nyp K, 23.91 29.41 34.82 41.15 45.54 52.03
n,pk, 31.09 36.63 43.28 47.16 51.93 56.46
npky 2759 3162 3747 4473 5037 33.60
MHPoK| 29.56 3473 40.47 46.02 S1.77 56.26
n,poK, 25.31 31.17 35.82 41.83 48.20 54.08
n,poKs 33.58 37.52 43.10 47.54 53.29 59.78
n,psk, 30.06 37.00 42.30 50.72 58.22 62.14
NP2k, 33.26 39.71 44,14 50.47 57.70 63.15
nyp;K; 34.79 40.25 45.82 52.77 59.01 66.75
n;pK, 29.82 36.24 45,97 50.40 56.60 63.88
;P ks 36.15 4403 50.50 55.06 61.58 67.50
nypk; 3747 4382 5096 5677 6220  67.76
nypok, 35.74 40.38 46.85 54.27 61.03 67.71
3P4k, 41.02 48.49 54.28 60.95 68.56 75.05
nypok, 4619 5432 5882 6427 7098 7565
mpik, 3581 4622 5192 5750 6440 7047
n3p3K, 41.22 46.89 52.92 59.42 64.95 70.39
n;p;Ks 48.06 54.54 63.15 66.43 72.23 77.84
Ci 2442 26.33 2941 30.33 32.34. 33.61
CII 15.48 16.60 17.33 18.14 19.66 22.33
F NS NS NS NS NS NS
CD — — — — — —

NS - Not significant




Appendix 8. Interaction effect of NPK on North-South spread of plant (cm)

Months

Treatments

2 4 6 8 10 12
mp K, 28.71 31.49 38.09 38.16 43.71 48.46
nypiK, 31.69 34.54 38.49 43.13 48.04 50.57
1, pyky 31.20 35.07 39.31 43.30 48.01 53.86
npoK, 3522 39.54 45.08 47.58 311 354.63
0y poKy 35.93 40.39 44.60 48.49 52.95 56.38
n;p,ks, 39.06 42.85 47.33 32.77 56.39 60.47
np;k, 38.12 41.87 46.21 50.06 54.33 57.76
n,p;k, 37.83 43.01 46.87 5146 55.56 59.38
N psk; 38.79 42.68 47.07 51.02 55.27 39.19
n,pk; 41.02 43.39 45.48 54.84 60.94 64.98
n,pk, 43.08 47.59 52.21 58.96 64.27 69.48
n,pk;y 48.93 54.25 59.26 64.75 69.57 74.29
npok, 47.91 52.34 58.20 63.94 68.55 73.60
55K+ 47.61 53.54 5985 65.43 70.12 76.52
n,PyKy 48.81 53.08 61.14 66.67 72.34 78.60
n,PsK, 51.19 54.78 57.80 63.99 69.91 75.61
n,p;k, 52.83 58.84 65.02 69.61 74.02 80.43
n,p3Ks 54.74 60.59 66.27 74.48 75.59 80.18
nypk, 51.40 58.72 65.14 70.38 80.15 90.21
nypk, 51.80 56.14 62.61 68.75 72.61 78.59
n;p ks 53.84 56.21 63.57 68.27 72.61 78.19
n3p,k, 52.58 57.53 62.45 68.41 74.83 g0.13
n;p,k, 55.62 61.39 68.46 74,77 80.61 86.63
nsp,Ksy 52.90 58.07 62.65 67.63 77.30 85.20
nypsk, 51.78 56.81 62.72 69.81 75.70 81.70
n3p5k, 53.26 58.43 63.48 72.63 75.77 83.56
N3Pk, 51.40 58.71 65.14 75.04 80.15 90.21
CI 30.81 34.61 37.59 37.04 41.12 43.03
Cll 29.02 24.86 26.53 27.03 29.28 31.03
F NS NS NS NS NS NS
CD — — —_ — —_ —

NS Not significant




Appendix 9. Interaction effect of NPK on spread of plant in East-West direction
(cm)
Months

Treatments

2 4 6 8 [0 12
npk, 29.03 31.93 35.54 38.41 41,52 43.37
n,p;k, 28.25 31.75 3319 59.96 45.44 46.23
nyp,k; 29.90 32.16 35.45 38.25 42 85 46.64
npk, 3089 3460  40.00  44.02 4826 5117
apk, 3438 3971 4430 4881 S477 5898
n;poks 37.99 42.18 45,68 49.86 55.33 60.36
n,psk, 35.84 40.29 45.27 49.54 54.61 39.56
n pk, 35.77 39.79 43.75 48.21 55.73 57.87
0, pzk; 39.40 45.20 48.98 54.16 60.15 66.63
npk, ~ 4283 4689 5157 5638 6082  66.79
mpk, 4431 4977 5555 6168 6692 7031
npky 4131 4432 4838 5337 6042 7015
nLpok, 44,70 4932 53.30 57.77 3.23 70.89
npok, 4584 5109 5618 6117 6732 7347
DK 45.67 51.20 56.29 62.49 69.32 73.46
n,p;k, 47.88 51.86 56.61 62.19 67.47 76.64
nyp;K, 46.72 53.69 59.91 66.83 72.00 77.58
5Pk, 48.35 54.19 60.85 67.27 74 .60 76.50
nsp;K, 35.06 59.22 63.10 7591 83.85 92.20
n;p ks 47.32 48.34 63.54 69.90 74.60 76.63
n3p;k; 40.02 53.38 60.46 61.03 68.75 69.95
15K, 46.64 54.64 60.46 67.45 77.60 78.84
nypyk, 49.68 56.04 60.93 68.36 76.11 78.91
n3pok, S51.67 56.04 63.20 70.55 75.70 76.38
nspsk, 54.72 60.64 65.85 72.53 80.59 84.69
n;psK, 57.03 62.58 69.77 75.84 82.87 88.33
nypsky 5506 6322 69.10 7591 8385  86.68
Cl 25.74 2728 27.44 31.90 33.82 36.33
Cil 21.10 23.39 25.58 26.82 28.68 29.14
F NS NS NS NS NS NS
CD — — — — - -

NS Not significant




Appendix 10. Interaction effect of NPK on yield of flowers (kg ha')

Treatments Yield
mpik; 6176.16
Pk, 6996.73
n;p ks 4376.69
npoK, 6543.11
n,p.K, | 6930.56
n,p,ky 4393.19
n;psky 4657.34
mpsK, 5864.89
nP;ks 4424.63
n,p X 5655.45
n,pk, 4835.88
n,p ks 4775.41
n,p-k, 5889.14
napky 5174.97
5P,k 3867.22
NP3k, 3654.81
n,p;ks, _ 412%.23
nypsksy 3396.07
nyp kg 3310.71
n;p K, 3916.35
3P, 3410.31
n;p,k, 3474.99
nsp,k, 2933.77
n;pok; 3609.07
n3paK; 2441.10
P4k, 2644.10
n,pqks 2476.07
Cl 2492.45
Cll 2392.603
F NS
CD —

NS Not significant



Appendix 11. Interaction effect of NPK on monthly yield pattern (kg ha'")

11

Months

Treatments

2 4 6 8 10 12
npk, 503.64 684.92 438.51 52198 570.04 688.00
n,p,%, 516.24 691.37 311.45 623.30 693.04 743.40
n,p;K; 391.94 277.60 289.08 356.26 441.36 552.67
n;p,k; 547.88 3535.03 457.49 509.55 617.51 759.65
ny .k, 558.80 579.76 485.48 503.31 656.83 807.56
n;p,yks 416.10 370.37 280.13 360.53 430.87 500.88
n]p3k1 438.83 451.29 298.64 347.10 416.53 578.41
n1p3k2 474.66 473.20 370.59 429.70 509.08 744.04
r11p3k3 419.27 27211 334.77 331.70 445.86 553.70
1‘12plkl 496.06 475.18 401.19 455.71 558.54 658.49
n,p Ky 371.39 312.45 345.78 376.38 481.73 674.10
nyp ks 324.18 401.30 329.93 381.03 442.55 574.77
n,p,K, 355.82 567.55 3%4.76 476.55 595.62 691.44
n,p,K; 328.35 418.43 360.02 416.92 491.52 652.32
N,P5K;3 322.98 290.63 252.77 297.92 440.50 477.78
nyp;K; 309.33 264.92 285.29 262.85 391.03 472.54
n,psKs 321.41 270.38 289.84 297.66 391.05 472.54
n,psK; 248.41 232.67 249.66 241.68 424.89 440.48
nyp K, 222.33 171.43 169.61 198.02 221.68 276.90
n;p,ky 288.99 255.58 261.61 267.73 363.97 41727
1n3pKs3 262.59 239.48 237.76 253.59 413.45 461.43
nyp,K; 263.38 244.33 248.64 253.59 413.46 437.97
n3p,k, 244.83 197.52 225.29 257.73 313.35 372.15
;p,K3 275.533 274.37 256.17 292.20 387.25 449.01
nsp;Ky 218.28 169.02 163.48 250.14 258.78 260.27
N3Pk, 208.69 191.94 185.61 197.78 249.01 299.94
M35k, 222.33 171.43 169.62 198.02 221.61 202.05
ClI 225.03 213.80 184.05 230.67 273.58 389.46
Cll 156.77 138.82 139.23 138.74 156.01 175.66
F NS NS NS NS NS NS
CD — — — — — —

NS Not significant




Appendix 12. Interaction effect of NPK on 100 bud weight (g)

Treatments 100 bud weight
npk, 2491
n;pk, 25.52
0Pk, 24.04
n;pak, 26.86
0Pk, 25.35
1y paky 2427
n,psK; 23.68
n,psk, 22.70
n,P3K; 23.99
n,pk, 21.86
Pk, 22.37
n,p ks 22.65
n,yp;k, 22.13
5Pk, 22.21
n,PoK;y 23.46
P4k, 22.63
n,p3k, 22.76
n,p;k; 21.44
n;pk; 21.11
n;pk, 21.7%
n;piks 21.50
n;pok; 21.28
n,psk, 2115
3P,k 22.09
nyp3k; 2110
nyp;K, 22.63
NPk, 21.82
CI 22.24
Cll 19.70
F NS
CD —

NS Not significant



Appendix 13. Interaction effect of NPK on time taken for flower opening (hours)

Treatments Time taken for flower opening
npk, 4.21
Pk, 4.08
n,pk, 4.24
n,pyk, 4.55
n, Pk, +4.52
n,p,K; 4.38
n;psk; 4.57
n,p;k, 4.39
n;psKs 4.59
Pk 4.16
nyp ks, 4.25
n,p ks 4.27
P,k 4.32
nypoKy 4.11
n5p5Ks 4.47
Pk 4.52
nypaky 4.55
n,ypsK, 4.39
m,p kK, 4.11
nypk, 4.24
nyp;k; 4.25
nyp,k, 4.26
n3p,k, 4.51
n3p,ky 4.53
n,p;k;y 4.54
nypsk, 4.65
n;psK- 4.51
CI 4.30
ClIl 4.12
F 4.19™
CD 0.152

** Significant at | per cent level
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Appendix 14. Interaction effect of N, P, K, Mg, Zn on leaf nutrient content

(per cent)

Treatments N P K Mg /n

npK, 2.19 0.71 4.51 0.052 0.03
np ks 2.12 0.63 5.34 0.056 1.031
npk; 2.85 0.67 5.86 0.065 0.025
n,p-k, 2.17 0.74 4.84 0.056 0.024
nyp-Ky 2.44 0.71 5.83 0.063 0.035
n,pyksy 2.64 0.73 6.13 0.042 0.028
npsk, 224 0.77 4.63 0.048 0.029
N, Pk, 2.14 0.79 5.66 0.036 0.035
n,p;K; 2.32 0.76 6.08 0.037 0.023
n,pk; 2.92 0.70 4.84 0.057 0.029
Pk, 2.84 0.71 5.85 0.071 0.057
1,0 K, 3.05 0.73 6.63 0.061 0.031
m,pok, 2.75 0.74 4.71 0.062 0.028
NP,k 2.35 0.72 5.44 0.058 0.033
n,p,ky 2.63 0.76 6.41 0.048 0.024
n,psKy 2.87 0.78 4.71 0.052 0.028
MK, 2.92 0.77 5.35 0.053 0.030
n,p;K; 3.13 0.77 6.26 0.052 0.027
nyp ik, 3.36 0.72 4.44 0.063 0.028
mp ik, 3.32 0.71 542 0.054 0.023
n,p ks 3.07 0.73 6.26 0.064 0.032
n3p.K| 2.84 0.73 4.83 0.066 0.036
N3Pk, 3.09 0.73 5.61 0.055 0.026
;K5 3.41 0.78 5.55 0.061 0.026
n,;p;k 3.15 0.77 4.52 0.055 0.027
304K, 3.08 Q.74 497 0.057 0.028
n3psksy 3.54 0.74 6.30 0.062 0.032
CI 2.00 0.55 3.05 0.014 0.012
Cl 1.33 0.34 2.10 0.004 0.002
F 1.035 0.242 2,16 0.006 0.002
CD 0.057 0.016 0.221 0.075 0.057

** Significant at | per cent level * Significant at 5 per cent level
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Appendix 15. Interaction effect of NPK on carbohydrate content of flowering shoot

(per cent)
Treatments Carbohydrate content
npK, 23.03
n,pk, 21.21
n,p;ks 21.42
np,kK, 20.03
Pk, 20.74
n;p,k; 16.29
npsk 21.29
nypsk, 17.04
n;p;k; 17.53
n,p Kk, 17.25
n,p;K, 18.44
n,p Ky 17.553
ok, 17.50
n,p5Ky 19.05
n,p,K; 19.31
n,p;K; 17.77
n,p3k, 17.61
n,yp5K;5 ] 17.40
n;pK, 17.34
n;p; Ky 17.93
n;pk; 16.50
NP,k 16.37
nyp,Ky 19.68
M3PoKy 18.69
n,psk; 17.65
N3psKy 16.60
3p3ks 18.20
Ci 16.40
Cll 11.30°
F 17.38"
CD 0.912

** Significant at 1 per cent level



Appendix 16. Interaction effect of NPK on uptake of nutrients (kg ha'')

16

Treatments N P K Mg n

npk, 3.37 2.85 5.83 0.062 0.033
np ks 4.20 2.79 7.87 0.063 0.033
0Pk, 4.14 2.89 6.64 0.063 0.034
nypak, 427 3.01 6.65 0.059 0.034
1Pk, 4.10 4.28 197 0.071 0.045
nypaky 4.03 4.77 6.21 0.075 0.042
npsk, 4.16 5.26 5.54 0.063 0.039
NP3k, 3.91 5.35 8.81 0.075 0.046
n,psk; 3.46 5.48 7.11 0.069 0.044
n,pik, 4.07 4.04 8.83 0.073 0.042
n,pk, 427 3.95 8.82 0.079 0.043
Pk 6.15 3.25 7.95 0.080 0.044
n,pok; 6.88 3.51 5.58 0.081 0.042
fyPaks 6.64 4.27 6.63 0.063 0.035
n,Poks 6.04 4.09 6.02 0.063 0.039
n,psk, 6.21 4.41 7.84 0.064 0.047
nyP3ks 6.59 4.14 7.80 0.063 0.047
n,psKs 6.71 435 5.96 0.067 0,046
n3p K, 6.65 4.20 6.67 0.082 0,044
n;p ky 7.68 4.30 6.83 0.066 0.039
nyprks 7.15 4.76 6.81 0.082 0.036
nypoK, 7.88 4.86 9.04 0.082 0.048
nypoks 7.76 4.85 8.92 0.061 0.044
n3poK; 9.81 5.62 10.08 0.082 0.037
n3psK, 9.85 543 6.54 0.064 0.046
nypsks 10.62 5.93 7.48 0.064 0.046
nypaks 10.60 5.96 9.80 0.064 0.044
CI 4.92 2616 3.143 0.027 0.024
ClI 2.0 2.2 2.5 0.004 0.002
F 6.30"" 7.03"* 60.74*" 24.27™" NS

CD 0.797 0.332 0.285 0.039 -

** Significant at | per cent level

NS Not significant



Appendix 17. Interaction effect of NPK on essential oil content (per cent)

Treatments Essential oil content
npik, 0.29
npk, 0.29
Nk, 0.29
n;p,k, 0.29
n,p,k, 0.29
1, oKy 0.29
np-k, 0.28
np3K,y 0.28
n psk, 0.28
n,pk; 0.28
n,p, Ky 0.28
n,p K5 0.28
n,p,k, 0.28
nyp,ky 0.29
nyp,ky 0.29
Pk, 0.28
53K, 0.27
nypsk, 0.29
n,pk, 0.28
n;p,k; 0.28
nsp ks 0.29
n3p,K, 0.29
n3p-K, 0.29
n3p,ks 0.29
npsky 0.29
- N3pak, 0.28
n3p;ky 0.251
ClI 0.287
Cll 0.251
F 2.136™
CD 0.008

** Significant at 1 per cent level



Appendix 18. Interaction effect of NPK on available soil nutrients (kg ha'')

18

Treatments N P K
0,k 144.50 435.53 318.63
0,1k, 134.25 407.32 660.03
n,pik; 175.27 441.78 702.57
nypoK, 191.99 573.04 437.15
nyPyk, 210.74 554.09 51991
1, paks 213.41 605.47 551.70
npsk, 177.58 699.06 541.01
n,psk, 230.90 737.61 666.18
n,P3Ky 253.94 591.65 720.80
n,p K, 246.19 362.62 388.80
n,p 1Ky 269.29 441.57 499.62
NP, ks 258.89 477.22 683.11
nypoK, 193.10 572.91 546.95
n,p ks 268.68 537.06 710.74
nyPok, 257.34 607.70 640.72
0,psK, 297.82 618.49 458.78
n,p;k; 314.26 688.49 568.95
n,psk;s 270.05 494 98 630.83
nyp (K, 320.55 376.40 759.85
nyp;k, 314.01 551.89 749.72
nsp ks 314.62 500.22 470.79
nyp,k, 259.88 601.50 442.05
N3P,k 349.93 579.96 584.92
n3p,K; 371.78 756.89 550.94
nypsk, 386.08 724.59 656.43
nyp3k, 290.20 736.40 720.41
N3Psksy 385.96 756.14 737.44
Cl 150.07 314.68 397.68
CII 105.733 65.94 115.00
F 71.174™" 11.66™ 10.26™"
CD 11.49 37.82 95.30

** Significant at | percent level




Appendix 19. Interaction effectof NPK on shelflife of flowers (V E_S ) hours

Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

n,pk, 5.33 9.35 28.00
npiky 5.34 9.87 28.00
npk, 5.32 937 28.00
n;poK| 5.67 9.38 28.00
Pk, 5.35 9.58 28.00
n,poK, 5.36 9.38 28.00
npsK, 5.75 30.13 29.32
n,psk, 5.84 9.38 28.00
n,psks 5.33 9.38 28.00
P K, 5.34 9.38 28.00
m,pk, 5.36 9.38 28.00
n,p ks 5.32 9.38 28.00
n,p,K 5.46 9.38 28.00
NP5k, 5.33 9.38 28.00
n,p,k, 5.33 9.38 28.00
n,psk, 5.32 9.38 28.00
nHp3kK, 5.32 9.38 28.00
n,P3k; 5.32 9.38 28.00
nsp K, 5.33 0.38 28.00
mp; K, 5.31 9.38 28.00
Pk, 5.33 9.38 28.00
n3p,k, 5.32 9.38 28.00
n3p,Ky 5.31 9.38 28.00
n3p-k; 5.33 9.38 28.00
sk, 532 9.38 28.00
mpsk; 5.30 9.38 28.00
n;p;k; 5.30 9.38 28.00
CI 5.34 19.58 58.00
Cil 4.14 14.46 49.86
F 125.14™ 135.24"" 83.42"
CD 0.02 0.02 0.02

** Significant at | per cent [evel



Appendix 20. Interaction effect of NPK on shelf life of flowers (V E S ) hours

Treatments Time taken for Time taken for
colour fading loss of turgidity

np K, 516.00 586.80
n,p .k, 516.00 _ 586.80
npik; 516.00 586.80
n;p,K; 516.00 586.80
n;p,K, 516.00 586.80
N, PoK; 516.00 586.80
np;k, 516.00 586.80
n;p;k, 516.00 586.80
n;p;K; 516.00 586.80
n,pk; 516.00 586.80
n,p k, 516.00 586.80
n,p ks 516.00 586.80
n,p-K, 516.00 586.80
55k, 516.00 586.80
n,p,k, 516.00 586.80
m,psk 516.00 586.80
n,psK, 516.00 586.80
n,p3Ky 516.00 586.80
nspk, 516.00 586.80
n3p K, 516.00 586.80
nypk; 516.00 586.80
n,p-k, 516.00 586.80
nsp ks, 516.00 586.80
n3p,ks 516.00 586.80
mpsK, 516.00 586.80
n;p+k, 516.00 586.80
n3psky 516.00 586.80
CI 516.00 586.80
CH 500.02 586.80
F NS NS
CD - —

NS - Not significant



Appendix 21. Interaction effect of NPK on shelf life flowers (V E S, ) hours

Treatment Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

npk, 6.38 78.48 126.85
n;p;k, 6.38 78.48 126.83
n,p Ky 6.38 78.48 126.85
n; Pk, 6.38 78.48 126.83
nypyK, 6.38 78.48 126.85
n,poks 6.38 78.48 126.85
n,p:k; 6.38 78.77 126.85
n p;k, 7.28 78.77 126.853
n,p;K; 7.28 78.77 126.853
n,p; K, 7.24 78.48 126.85
nyp Ky 6.95 78.48 126.83
nypK; 6.95 78.63 126.83
n,pok, 6.95 78.63 126.83
5Pk, 6.95 78.63 126.83
n,pyky 6.95 78.77 126.85
n,psk, 6.95 78.77 126.853
4K, 6.83 78.77 127.00
P3Ks 6.84 78.48 127.00
m3p (K, 6.84 78.48 126.83
03P, K, 6.38 78.48 126.853
n3p;K; 6.38 78.48 126.85
npok; 6.38 78.48 126.85
n3p,K, 6.38 78.48 126.85
n;p-Ks 6.94 78.48 126.85
nspsk, 6.93 78.48 126.85
n,psks, 6.94 78.48 126.85
n;p;k; 6.38 78.48 126.85
CI 6.25 78.48 125.00
CII 6.05 75.56 120.38
F 439" 2.84™" 0.11
CD 0.37 0.14 0.11

** Significant at 1 per cent level




Appendix 22. Interaction effect of NPK on shelf life of flowers (V E S ) hours

CD

Treatment Time taken for Time take for
colour fading loss of turgidity

n pk, 516.00 586.80
np;k, 516.00 586.80
n,p;k; 516.00 586.80
npoK; 516.00 586.80
n Pk, 516.00 586.80
npoK; 516.00 586.80
n, psk; 516.00 586.80
n psk, 516.00 586.80
n p;k, 516.00 586.80
n,yp K, 516.00 586.80
nyp ik, 516.00 586.80
np Ky 516.00 586.80
n,pokK, 516.00 586.80
n,pykKsy 516.00 586.80
n,pyKy 516.00 586.80
mpsk, 516.00 586.80
n,p5K, 516.00 586.80
NP5k, 516.00 586.80
n,pk; 516.00 586.80
nyp,k, 516.00 586.80
n;pky 516.00 586.80
nypok; 516.00 586.80
n3p5K, 516.00 586.80
03P,k 516.00 586.80
m,psk; 516.00 586.80
NPk, 516.00 586.80
n3psks 516.00 586.80
CI 516.00 586.80
ClI 500.01 586.80
F NS NS
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Appendix 23. Interaction effect of NPK on shelf lite of flowers (V. E S ) hours

Treatments Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

npk, 5.86 31.48 67.13
n;pk, 5.86 31.48 67.13
n,pks 5.86 31.48 67.13
n,pok; 5.86 31.48 67.13
N, p.K, 5.86 31.48 67.13
n,pks 5.86 31.48 67.13
npsK, 5.86 33.42 67.13
n;psk, 5.86 31.48 67.13
n,psk; 5.80 31.48 67.13
n,pk, 5.86 31,48 67.13
n,p,k, 5.86 31.48 67.13
nyp ks 5.86 31.48 67.13
n,pak; 5.86 31.48 67.13
n,pk, 5.86 31.48 67.13
NPoKs 5.86 31.48 67.13
n,psk, 5.86 31.48 67.13
NP3k 5.86 31.48 67.13
1,3k 5.86 31.48 67.13
nsp K, 5.86 31.48 67.13
nyp ks 5.86 31.48 67.13
nyp ks 5.86 31.48 67.13
nyp,k; 5.86 3148 67.13
n;p,k, 3.86 31.48 67.13
Mp,K, 5.86 31.48 67.13
nypsK, 5.86 3148 67.13
n;psk, 5.86 31.48 67.13
n,psk; 5.86 31.48 67.13
CI 5.86 31.48 67.13
Cl 5.86 31.48 67.13
¥ NS NS NS
CD — — —_

NS - Not significant




Appendix 24. Interaction effect of NPK on shelf life of flower (V,E S} hours

Treatments Time taken for Time taken for
colour fading loss of turgidity

npk, 516.00 586.80
n,p Ky 516.00 | 586.80
npks 516.00 586.80
Dok, 516.00 586.80
NPk, 516.00 586.80
n;pyk; 516.00 586.80
npsk; 516.00 586.80
n,pyk, 516.00 586.80
0Pk, 516.00 586.80
n,p k| 516.00 586.80
n,p, Ky 516.00 586.80
P ks 516.00 586.80
NP,k 516.00 586.80
NyPyK, 516.00 586.80
n,p,ky 516.00 586.80
nypsk, 516.00 586.80
NP3k, 516.00 586.80
n,p5K; 516.00 586.80
n;p K, 516.00 586.80
;P K, 516.00 586.80
myp, ks 516.00 586.80
n;p,k, 516.00 586.80
3Pk, 516.00 586.80
f3poky 516.00 586.80
n;p;k, 516.60 586.80
Mp3K, 516.00 586.80
n;p;k; 516.00 586.80
CI 516.00 586.80
Cll 500.62 586.80
F NS NS
CD — —

NS - Not significant
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Appendix 25. Interaction effect of NPK on shelf'life of flowers (V E ) hours

Treatments Time taken for Time taken for Time taken for
flower opening colour fading loss of turgidity

nyp .k 7.15 78.48 125.27
n,pK, 7.15 78.48 125.27
n,pks 7.25 78.48 12527
n, p-K; 7.25 78.48 125.27
n,paksy 7.13 78.48 125.27
0, p,Ky 7.13 78.48 125.27
npsK 7.30 78.77 125.27
NP3k, 7.30 78.77 125.27
n,p;k; 7.30 78.77 125.27
n,p K, 7.25 78.48 125.27
n,pk, 1.25 78.48 12527
nyp K3 7.25 78.63 12527
n,poky 7.25 78.63 125.27
0Pk, 7.25 78.63 125.27
n,P,Ky 7.25 78.77 125.27
nyp;3K, 7.30 78.77 125.27
n,p;Ks 7.30 78.77 125.27
nypsk; 730 78.48 125.27
n3p;k, 7.25 78.48 125.27
np, Ky 7.25 78.48 125.27
n;pK; 7.25 78.48 125.27
N3P,k 7.25 78.48 125.27
N3 p,kKy 7.25 78.48 125.27
n;p,Ky 7.25 78.48 125.27
nyp;k, 7.25 78.48 125.27
mpsky 7.25 78.48 125.27
nyp;Ks 7.25 78.48 125.27
CI 7.25 78.48 21.00
CH 7.25 78.56 18.75
F 435.00™ 2847 NS
CD 0.01 0.14 -

** Significant at 1 percent level

NS - Not significant




Appendix 26. Interaction effect of NPK on shelflife of flowers (V E,S ) hours

26

Treatments Time taken for Time for taken for
colour fading loss of turgidity

npiK; 516.00 586.80
npk, 516.00 586.80
nyp;K; 516.00 586.80
n,pok; 516.00 586.80
NPk, 516.00 586.80
n,pok, 516.00 586.80
n,psk, 516.00 586.80
n,p3K, 516.00 586.80
NP3k, 516.00 586.80
n,p, kg 516.00 586.80
5P K, 516.00 586.80
n,p ky 516.00 586.80
n,p,k; 516.00 586.80
n5p-K, 516.00 586.80
n,pok; 516.00 586.80
n,p;k; 516.00 586.80
n,p;k, 516.00 586.80
n,p;ks 516.00 586.80
n;pik; 516.00 586.80
mp ik, 516.00 586.80
3P K, 516.00 586.80
n;p,K; 516.00 586.80
N3p,K, 516.00 586.80
n;3poks 516.00 586.80
nspqky 516.00 586.80
nypsk, 516.00 586.80
n3pqky 516.00 586.80
CI 516.00 586.80
ClII 500.02 586.80
F NS NS
CD — _

NS - Not significant
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ABSTRACT

The experiment was conducted at the Department of Horticulture, Coilege
of Agriculture, Vellayani during 1998-1999 with the objective to standardise the

nutrient requirement in bush jasmine and its post harvest studies.

The results of experiment [ revealed that the growth characters
like length of main shoot, number of primary branches, length of primary
and secondary branches, spread of plant in East-West and North-South
direction performed well at the highest dose of major nutrients applied
viz., 600 kg N, 600 kg P,O and 600 kg K,O ha'!. The maximum number

of secondary branches was obtained at 450 kg ha'! of K,O0 and P,O;.

The yield of flowers was highest at lower doses of major nutrients

applied viz., 300 kg N, 300 kg P,O; and 450 kg K,O ha"l.

Regarding monthly yield pattern lower levels of nutrients (N
and P) gave better yield in general, potassium was effective at 450 kg
K,O ha"!. During the growth period the effect of nutrients applied was
significant initially then declined in between and finally the yield increased

in tune with the season.

The 100 bud weight of flower buds was maximum at 300 kg
ha'! and 300 kg P,O; ha'l. The time taken for flower opening delayed at

600 kg P,O5 ha'l.
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Foliar nitrogen was maximum at highest levels of major nutrients
applied. The leaf phosphorus content was maximum at 430 and 600 kg
N ha'l, 600 kg ha'l of P,O; and K,O. Content of leat potassium was
highest at 450 kg ha’! of N and P,0;5 and 600 kg K,O ha!. :Foliar
magnesium was high when nitrogen was applied at 600 kg N ha'l,
phosphorus at 300 kg ha"!. Foliar zinc content was recorded the highest
when 450 kg hal of nitrogen and potassium was applied. Phosphorus

applied at 450 and 600 kg P,O; ha'! increased the foliar zinc content.

Lowest dose of nitrogen (300 kg ha’!) increased the carbohydrate

content of flowering shoot.

Uptake of nitrogen and phosphorus was found ettective at 600 kg
N : 600 kg P,Os : 600 kg K5O ha"'. But uptake of potassium was
maximum at 600 kg N : 450 kg P,O5 : 450 kg K,O ha'!. The uptake of
magnesium recorded highest value at 600 kg N : 300 kg P,O, : 300 kg
K,O ha'! and 450 kg K,0 ha"!. Zinc uptake was maximum with highest

dose of nitrogen and phosphorus applied and 300 and 450 kg K,O ha"' applied.

The essential oil content was maximum at n, and ng’ levels. The
available soil N, P, K content was maximum at the highest dose of nutrient

applied (600 kg N : 600 kg P,O5 : 600 kg K,O ha!).

The experiment Il on post harvest studies on bush jasmine proved
significant effects between the treatments. For the treatment V4E S,

time taken for flower opening was delayed and the time taken for retention
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of colour and turgidity was maximum at lowest dose of N and K (300 kg

ha'!) and highest dose of P applied (600 kg P,0; ha'l).

The buds given ethylene absorbant treatment (V4E S,) along with
major nutrients applied delayed the time taken for flower opening, retained
colour at 450 kg ha! N and 600 kg P,O; ha!. Time taken to retain
turgidity was influenced by nitrogen at n,. phosphorus at p; and potassium

at k2 and k3 levels.

Post harvest treatment of buds with ethylene absorbants and
newspaper lining (V| E,S,) along with major nutrients applicd increased
shelf life. The time taken for flower opening (n,. p;, k;) and the colour

of flowers was retained longer at n, and p; levels.

In general the shelf life of flowers was extended by the various
post harvest treatments compared to control. The time taken for flower
opening was delayed maximum by ethylene absorbant treated buds. Low
temperature treatment was best to increase the longevity of buds by

retaining colour and turgidity..

The present study revealed that lowest dose of fertilizer
application (300 kg N : 300 kg P,O5 : 450 kg K,O ha'!) favoured the
floral characters, whereas highest dosage increased vegetative growth.
The shelf life of flowers can be enhanced by post harvest treatmens
(ethylene absorbants and low temperature)} along with fertilizer

application.



