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ABSTRACT

The present investigation entitled Nutrient management in chrysanthemum (Chrysanthemum
morifolium Ramat) cv. Bidhan Madhuri was carried out at BTCC, OUAT, Bhubaneswar
during winter 2017-18.

The experiment consists of eleven treatments having different combinations of N, P and K
fertilizers(Kg/ha) which was fitted to RBD replicated thrice Among all the treatments
, Treatment Ty having a fertilizer combinations of Ni20P125K140 Kg/ha i.e. the optimum dose
of fertilizer higher than that of the RDF found to be effective in producing luxuriant
vegetative growth such as plant height (66.253cm),East-West spread (34.333cm),North-South
spread(32.526¢cm) as well as other floral attributes i.e. minimum days taken for flower bud
appearance(48.267 days),minimum days taken for flower bud opening (61.4days),maximum
flower diameter(5.847cm), dry(1.173g)and fresh (3.256g)weights of flower , number of
flowers(67.733), flowering duration (74.333days)and vase life period.(20.000days).

So ,it can be recommended that for obtaining optimum growth, desired flowering and
yield attributes Treatment Ti, having fertilizer combinations of NixPi125Ki40 Kg /ha is

suggested for Chrysanthemum crop in Bhubaneswar condition.



INTRODUCTION

Chrysanthemum (Chrysanthemum morifolium Ramat) is one of the most
important flowering plant, commercially grown in different parts of the world. It is a
native of northern hemisphere mainly Europe and Asia. It belongs to family
Asteraceae and is commonly called as the “Queen of the East”. Flowers symbolize
purity, peace, love, beauty and passion. It was first cultivated in China and then
spread to Japan. Hence, Chrysanthemum became the floral emblem of the imperial
family of Japan and subsequently regarded as the National flower of Japan.
Chrysanthemum flowers have diverse and beautiful range of colour shades and shapes
making it suitable for every purpose conceivable for a flower crop. Apart from being
used as cut and loose flowers, the plant grows erect and tall making it suitable for

border plants as well.

Chrysanthemums are divided into two basic groups, garden hardy mums and
exhibition type. Garden hardy mums are new perennials capable of wintering in most
northern latitudes. Exhibition varieties are not usually as sturdy. Garden hardies are
defined by their ability to produce an abundance of small blooms with little if any
mechanical assistance, such as staking, and withstanding wind and rain. Exhibition
varieties, though, require staking; overwintering in a relatively dry, cool environment,
and sometimes the addition of night lights. The exhibition varieties can be used to
create many amazing plant forms, such as large disbudded blooms, spray forms, and
many artistically trained forms, such as thousand-bloom standard (trees), fans,

hanging baskets, topiary, bonsai and cascades.

Chrysanthemum blooms are divided into 10 different bloom forms by the US
National Chrysanthemum Society, which is in keeping with the international
classification system. Irregular incurves are bred to produce a giant head called
an ogiku. The disk florets are concealed in layers of curving ray florets that hang
down to create a 'skirt'. Regular incurve are similar, but usually with smaller blooms
and in a dense, globular form and disc is not visible in this type as all ray florets tend
to grow and bend inwards and covered the disc florets. In Intermediate incurve
blooms ray florets are narrow,broad and usually shorter and disc is visible . In the
reflex type, the disk florets are concealed and the ray florets reflex outwards to create

amop like appearance. The decorative form is similar to reflex blooms, but the ray
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florets usually do not radiate at more than a 90° angle to the stem. The pompon type is
fully double ball shaped Chrysanthemum and very globular in form. Single and semi
double blooms have exposed disk florets and one to seven rows of ray florets.In the
anemone type , the disk florets are prominent, often raised and the ray florets are flat
and twisted. The spoon-form disk florets are visible and the long, tubular ray florets
are spatulate and central disc is not visible.In the spider form, the disk florets are
concealed, and the ray florets are tube-like with hooked or barbed ends, hanging
loosely around the stem. In the brush and thistle variety, the disk florets may be

visible.

In India, chrysanthemum occupies a place of pride, both as commercial flower
crop and as a popular exhibition flower. It is very popular as loose flower, cut flower
as well as pot plant (Kher, 1988). Chrysanthemum is mostly used in our country for
making garlands, veni, bracelets and in flower decoration and religious offerings. Due
to wide range of colours, shapes and size of flowers it has earned tremendous
popularity. Moreover, the utility and popularity of chrysanthemum has increased
greatly with the technique of year-round blooming habit due to its ability to produce
flowers round the year using cultivars based on their sensitivity to photoperiods.
Apart from these, Chrysanthemum can be used in different purposes in different
regions. Yellow or white chrysanthemum flowers of the species C. morifolium are
boiled to make a tea in some parts of Asia. The resulting beverage is known simply as
chrysanthemum tea or Pinyin. In Korea, a rice wine flavoured with chrysanthemum
flowers is called gukhwaju . Chrysanthemum leaves are steamed or boiled and used as
greens, especially in Chinese cuisine. The flowers may be added to dishes such as
mixian in broth, or thick snake meat soup to enhance the aroma. Small

chrysanthemums are used in Japan as sashimi garnish.

Chrysanthemum is among the more popular flowers grown in our country for its
diversified beauty of colours, shapes, shades and keeping quality. It is highly
suitable for beds, pots and for floral arrangement. Its bloom last over a short
period of 1 to 2 months. Hence, they command remunerative price in the market.
On account of its good, keeping quality flowers can be transported to a distant

market easily.



Now a days large number of varieties are available such as Yellow gold,Red
gold, Chandrika ,Nilima, Baggi, Birbal Sahni ,Shanti ,Sadbhavana ,Bindiya, Appu
,Pusa Centenary and natural blooming period of November to December has been
extended from September to December by just selecting suitable varieties and
planting on different dates. Himanshu ,Jawala, Jyoti ,Phuhar, Maghi, Jaya and Sharda
like off season blooming cultivars of Chrysanthemum are available. Many factors
influence successful production of chrysanthemum just like soil fertility, irrigation,
plant density, plant protection measures, etc. but manurial schedule plays a major role
in crop production. The crops grown in such soil without fertilization usually suffer
from nutrient deficiency and the application of fertilizers becomes an essential tool to
boost up the yield. Improper nutrition leading towards nutrient imbalance in plant is a
major factor contributing to low vyield of flower. Under normal Agro-climatic
conditions, the deficiency of major nutrients viz., N, P and K is common and causes

serious problems in flower production.

Lunt and Kofranek (1958) claimed that maintaining higher levels of nitrogen
in the growing media during the first seven weeks was very important. They also
suggested that moderate deficiency developed during that period, subsequent N
fertilization would not recapture the flower quality lost and also would not
compensate for the growth retardation of the plants. Root activity of a plant depends
upon the P fertilization rate and it led to increased root respiration. Reduced root
respiration indicated changes in the source-sink relationship during the transition from
vegetative to reproductive growth, making the roots less competitive than the
developed flowers (Hansen and Lynch., 1998).

Potassium improves the general vigour of the plant and is essential for the
nitrate changes which occur in the plant .1t is absorbed in the form of ions- K™ and
essentially it plays a major role in plant physiological processes. Therefore, it is
required in higher amounts for proper growth and reproduction in plants. Out of all
mineral nutrients, Potassium plays a particularly critical role in plant growth and
metabolism and it contributes greatly to the survival of plants that are under various
biotic and abiotic stresses. It acts as a catalyst in the manufacture and translocation of
carbohydrates and also increases resistance to certain diseases. Really, role of

Potassium is highly important from bud initiation to seed formation. The deficiency is



characterized by scorching of leaf blade. In severe cases white spots on foliage appear
below the flower resulting in disfigured or malformed flowers, loss of petal colour

and yellowing of the calyx are observed.

So, Horticultural production in general and floriculture in particular has
increased with the proper nutrient management .But very little work has been done in
nutrient management in chrysanthemum. So, keeping in view the importance of
chrysanthemum in present scenario, an experiment entitled “Nutrient management in
chrysanthemum(Chrysanthemum morifolium Ramat) cv. Bidhan Madhuri” was
undertaken in Bhubaneswar condition with the following objective.

-To standardize the optimum combination of fertilizers for maximum flower

production



REVIEW OF LITERATURE

Although commercial cultivation of Chrysanthemum is getting popular now a
days but it is comparatively of recent origin. So no more research has not been done
on nutritional requirement of chrysanthemum in India or abroad. However, the work
done on this crop as well as seasonal flowering crops belongs to Asteraceae like
marigold, gaillardia, aster, gerbera etc. has been reviewed with the objectives of
standardizing the agro techniques for cultivation of chrysanthemum.. The brief
summary of the research works done by various scientists on manurial composition
for maximizing flower production in chrysanthemum and other flower crops are

presented as under:
2.1 EFFECT OF NITROGEN

Nitrogen is the most commonly used mineral nutrient. As most of the Indian
soils are low to medium in Nitrogen, it is regarded as most important element limiting
the production of flowers. It is an important building block of protein, nucleic acids
and other cellular constituents. This element encourages above ground vegetative
growth and gives a deep green colour to the leaves It plays a pivotal role in many
critical functions(such as photosynthesis)in the plant and is a major component of
amino acid, the critical element constituent components of proteins. Nitrogen
deficiency is found when the older leaves of plants turn yellow or pale green and tend
to drop off. It causes chlorosis of leaves due to decreased levels of chlorophyll.
Nitrogen deficient plants tend to be stunted, grow slowly. When too much nitrogen is
applied, excess vegetative growth occurs and the plants lodge, flower maturity is
delayed, besides reduction in yield. Its effect on growth, yield attributes, and quality

of flowers are discussed as below.
2.1.1 EFFECT OF NITROGEN ON GROWTH
a) Chrysanthemum

The importance of maintaining higher nitrogen levels in the growing media
during the first week of chrysanthemum growth was highly emphasized by Lunt and
Kofranek (1958). They also stated that if moderate deficiency developed during that
period, subsequent nitrogen fertilization would not recapture the flower quality loss

and also would not compensate for the growth retardation of chrysanthemum plants.
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At low levels of root N, there was a growth response to foliar application of
urea, but it decreased with increased root nitrogen in chrysanthemum (Meyer and
Boodely, 1964).

Chi (1974) reported that Ammonical nitrogen during summer promoted better
vegetative growth and quality flowers as compared to winter months by studying the
differential effect of nitrogen nutrition on chrysanthemum

Elliot and Nelson (1983) suggested that NH4 added to NOs might stimulate
growth by increasing transport of reduced nitrogen from roots to the shoots, thus
increasing the supply of reduced nitrogen available to support growth of shoot
meristem. Optimum fertilizer rates of 80 kg N/ ha ,shortened the time required for
plant growth and produced high quality flowers of chrysanthemum as reported by
Samoilenko (1985).

Strojny (1985) suggested that with the application of nitrogen at 5 g per meter
square monthly good plant growth and flower production were obtained in
chrysanthemum. Likewise, maximum plant height was recorded with the application
of 250 kg N+150 kg P20s/ ha in chrysanthemum (Rachyanavar, 1985).

Chezhiyan et al.(1986) reported highest increase in plant height under N:P:K
at 20:20:20 g /m? during two years in chrysanthemum. But the lowest plant height
was obtained at 0 level of nitrogen during both the years.

Jayanthi and Gowda (1988) suggested that 30 g N and 40 g P205 /m?
increased plant height.

Singhlodhi and Tiwari (1993) observed there was an significant increase in
plant height with the application of 45g nitrogen per meter square in chrysanthemum
plant as compared to rest of the nitrogen levels (0,15 and 30g/m?) but it was found
that significant increase in plant spread found in 30 g N/m?. Belgaonkar et al. (1996)
observed that with the application of 200 kg N / ha in chrysanthemum the maximum

plant height was obtained.

Baboo and Sharma (1997) reported augmentation in plant height and number
of primary branches of Chrysanthemum coronarium cv. Nivea with increasing

nitrogen application rates from 0 to 300 kg/ ha. Similarly, in Chrysanthemum



morifloium, plant height and leaves per plant were significantly increased with 15-20

g N per meter square as reported by De and Barman in 1997.

A basal dose of 5kg FYM ,40kg N,20kg P.Os and KO /m? each was
recommended by Tripathi (1997) for enhancing the various growth and harvesting
parameters in chrysanthemum. Patel (1998)also observed that maximum plant height
was obtained with an application of 200Kg N / ha in Chrysanthemum .Dahiya et
al.(1998)recorded maximum plant height and number of branches per plant with
application of N at 240 ppm. Barman and Pal (1999) suggested that a considerable
and significant improvement in vegetative and flowering attributes of chrysanthemum

cv. Chandrama with application of 30 g N /m?,

Sawwan et al. (1999) reported that Chrysanthemum morifolium Ram.

fertilized with 50 ppm N as Ca (NO3). gave maximum plant height and stem diameter.

Growth characters such as plant height, number of branches per plant and stem
girth of chrysanthemum cv. IIHR-6 were significantly influenced by higher dose of

nitrogen (150 kg /ha) under north Gujarat conditions as reported by Joshi in 2002.

Karavadia and Dhaduk (2002) reported that with the application of higher
dose of N (150 kg/ ha) there was significant growth of plant height (97.89 cm),
number of branches (34.00) per plant, plant spread (0.1680 meter square), and main
stem diameter (1.32 cm) when conducting an experiment on annual chrysanthemum
cv. Local White at Navsari. Patel (2004) carried out an experiment at College of
Agriculture, Junagadh during 2002-03 on chrysanthemum cv. IIHR-6 and revealed
that growth characters such as plant height, number of branches per plant and leaf
area were significantly improved by highest dose of nitrogen (200 kg/ ha) from urea

sources as compared to lower nitrogen doses.

Sharma et al.(2006) reported that in Chrysanthemum cultivar Snowball with
application of N,P and K at 30g /m? each was found to be best with regard to
vegetative growth(plant height, stem length, number of leaves per stem, leaf area and

plant spread)parameters.

Different concentrations of Nitrogen and Potassium at vegetative stage were evaluated
by S.K. Azeezahmed, R.K. Dubey,S.S. Kukal and V.P.Sethi in 2014 to optimizing
their levels for high quality performance of Chrysanthemum morifolium Ramat. cv.



Mother Teresa grown in soilless media mixture. The performance of chrysanthemum
improved with increasing levels of N-K concentration. The nutrient concentration of
N2so +K200 during vegetative plant height (31.5cm), plant canopy (35cm) per plant
proved to be the best treatment.

The application of all nitrogen levels(@0,100,200,300,400 and 500 mg Urea
per pot) had significant effect on the vegetative and floral parameters like plant
height, number of primary branches, leaves, root suckers as reported by H.S. Grewal
and Tanya Thakur in 2016.

b) Marigold:-Ravindra et al.(1986)observed that plant height was maximum i.e.
101.72 cm and maximum number of primary branches i.e. 14.91 were obtained in

marigold while it receiving highest dose of Nitrogen.(90Kg / ha).

Halepyati et al.(2001)reported that nitrogen levels had significant influence on

growth, dry matter production, flower yield and floral parameters in marigold.

Jamod (2001) recorded maximum plant height (69.07 cm) at full bloom stage,
plant spread (42.22 cm), and number of branches (7.07) at the highest level of
nitrogen (200 kg/ ha) while conducting a field experiment on medium black soils at
Department of Horticulture, College of Agriculture, Junagarh during the rabi season
of 1999-2000 with different levels of spacing and nitrogen (50 to 200 kg/ha) in
marigold cv. Local Orange.

Another field trial was conducted by Joshi and Barad (2002) to study the
influence of N and P>Os and pinching on African marigold cv. Crackerjack during the
winter season of 1999-2000 in medium black clayey soil at College of Agriculture,
JAU, Junagadh and they reported that application of N at 200 kg/ ha significantly
increased the plant height (85.79 cm), plant spread (69.53 cm) and number of
branches per plant (16.86).However, the plant height remained at par with 150 kg N
/ha.

Rathi et al. (2003) reported that nitrogen at 30 g /m? gave maximum plant
height (73.08 cm) and branches per plant (71.30) but there was no significant
difference between 30 g and 20 g N/ m? by conducting a field trial with four different

levels of N and methods of irrigation on yield and quality of African marigold .



Sharma et al.(2006) reported that in African marigold ,the optimum levels of
nitrogen, phosphorus and pinching were assessed to be 200kg N /ha ,100 kg P.Os /ha
and pinching at 40 days after transplanting for maximum growth and flower
production. Singh et al.(2009) revealed that an application of Nitrogen i.e. 100 Kg
urea /ha increased plant height(67.76cm),plant spread(49.88cm) but maximum
number of primary branches per plant i.e. 18.15 was observed at higher level of

Nitrogen i.e. 150 Kg urea /hectare in African Marigold.
c¢) China aster

The effect of five levels of N (100,150,200,250 and 300 kg/ ha) and four
levels of P (0,100,150 and 200 kg /ha) were studied in China aster cv. Kamin by
Singh and Sangama, (2000) and they observed that maximum plant height (51.91 cm)
and plant spread (21.27 cm) were obtained with highest levels of N, though N at 200,
250 and 300 kg/ ha were at par with each other. Kumar et al.(2002) conducted a trial
with N (0,100,150,200,250 and 300 kg/ ha) and P (0,100,150 and 200kg/ ha)
requirement of China aster at Meerut and reported that 300 kg /ha gave positive
effect on plant height (34.80 cm) and number of branches (4.43) as compared to lower

levels of Nitrogen.
d) Gaillardia

Maximum plant height, and number of primary and secondary branches per
plant with application of nitrogen at 200 kg ha-1lin gaillardia, but, it was at par with
160 and 120 kg N/ ha as obtained by Tosar (1989) .Similar results were also obtained
by Singatkar et al.(1995) at Department of Horticulture, Agriculture college, Pune in
gaillardia cv. Yellow Double with application of nitrogen at 200 kg/ ha. Mishra
(1998) reported that maximum plant height and number of branches per plant were

obtained at 30g N followed by 20 g N /m? in gaillardia.
e) Other flower crops

Bose and Das (1966) while working in Calcutta reported that among the
nutrient elements nitrogen deficiency showed maximum adverse effects greatly
affecting growth of aster, and zinnia. The effect however, was most marked in salvia,

as there was great reduction in number of branches under the lowest N treatment.



212 EFFECT OF NITROGEN ON FLOWERING AND OTHER
FLOWERING ATTRIBUTES

a) Chrysanthemum

Carter and Dermott (1966) obtained earlier flowering in chrysanthemum
grown in unheated glass house with the application of N 224 kg to 896 kg/ ha and
Similarly application of nitrogen at 224 and 560 kg/ ha enhanced earliness of
flowering and size of flower in August flowering varieties of chrysanthemum (Jubb
and Johnson, 1966).

Rahane (1975) reported that the number of days required for emergence of
flower bud was significantly reduced in 75 kg N/ha and 100 kg N /ha over no nitrogen

in chrysanthemum.

Gilley (1977) observed that deficiency of N in chrysanthemum induced small
flowers and short pedicel. Early flowering, high weight of 100 flowers and yield of
flower were also recorded by Vijay kumar and Shanmugavelu (1978) with increased
level of nitrogen. On the other hand, Kumar et al.(1982) reported that maximum
flower yield was obtained with 20:120:20 kg NPK / ha.

The flower size was higher with the fertilizer application of 250 kg N/ha + 150
kg P2Os /ha as reported by Rachayanavar (1985) in chrysanthemum. Strojny (1985)
reported that good flower production was obtained with N at 5 g/ m2 applied monthly
with K20 at 24 g /m2 as a single dose in chrysanthemum. Samoilenko (1985)
suggested best quality flowers in chrysanthemum was obtained with the application

of optimum fertilizer rate 80 kg/ ha .

Jayanthi and Gowda (1988) stated that the .chrysanthemum cv. Local White
was fertilized with N and P, each at 0-40 g /m? while K was applied at 20 g /m?as
basal dose and the highest flower yield (8.23 t/ha) was obtained with N at 30 g per
meter square and P at 40 g/m?.. Yang et al. (1989) observed that there was an
increase in flower yield of chrysanthemum with nitrogen treatment up to 100 kg N/
ha.

Khader et al.(1990)reported that an application of FYM @ 50 t/ha and
200:200:200 NPK/ha had resulted into maximum flower yield in Chrysanthemum cv.
Co-1,Co-2 andMDU-1. Singh et al. (1990) observed that in Chrysanthemum
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morifolium cv. Flirt, the days to complete bud formation and days to complete
flowering were delayed by increasing N rates from 0 to 60 g/m? In contrast to this,

the P205 improved the earliness with increasing level from 0 to 45 g P,Os/m?.

Lodhi et al. (1991)reported that vase life of chrysanthemum cut flowers was
decreased with increasing N application rate from control. The flowers of the plant
which received 15 g KO /m? obtained longest vase life, whereas the shortest vase life
was obtained with 60 g N per meter square and 15 g P.Os per meter square. Rao et
al. (1992)noticed that maximum number of flowers per plant and maximum flower
yield obtained at 200 kg N /ha in chrysanthemum. Belorkar et al. (1992) revealed
that the greatest flower diameter i.e. 6.52 cm and flower yield i.e. 83.92 g/ha were
obtained with 90 Kg N /ha in marigold. Hwang et al. (1992) stated that in
Chrysanthemum morifolium Ram., the maximum cut flower weight was obtained with
N, P and K at 20.9, 17.6 and 14.3 kg/acre, respectively.

Lodhi and Tiwari (1993) claimed that the chrysanthemum cv. Flirt gave
maximum number of flowers per plant (49.83), highest flower yield per plant (134.85
g) and dry weight of flowers per plant (18.21 g) at 30 g N /m?and 45 g P20s /m?
treatment. Belgaonkar et al.(1996) obtained maximum flower yield with 200 kg N /ha

in chrysanthemum.

De and Burman (1997) suggested that in chrysanthemum cv. Yellow
Anemone, Yellow Pompon, Maharaja and Bajoria Red, the early flowering, number
of flowers per plant and flower yield were improved significantly under 15-20 g N/
m2. Vaghasia (1997) observed that maximum flower vyield in chrysanthemum
obtained with the application of 200 kg N/ ha over rest of the levels viz., 50, 100, 150
kg/ ha . Damke et al. (1997) reported that increase in levels of nitrogen decreased the
vase life and the control gave maximum vase life of chrysanthemum cv. Yellow
Bijali. Patel (1998) reported that an application of 200Kg N/ha and 100Kg P /ha
through chemical fertilizers were found to be optimum for maximum flower flower

production in Chrysanthemum cv. 1IHR-6.

Barman and Pal (1999) reported appreciable improvement in the vegetative
and flowering attributes of chrysanthemum cv. Chandrama with application of 30 g
N/m?.. However, vase life of cut flower decreased with increasing levels of nitrogen
from 50 to 150 kg/ha.
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Pilanali and Keplan in 1999 reported that the highest stem dry mass was
produced in chrysanthemum with 160 mg N/liter. Chrysanthemum morifolium Ram.
well responded for number of flowers per plant, flower size, and 100 flower weight
with 10 g N and 10 g P /m?( Jhon and Paul (1999)treatment.

Sawwan et al.(1999) reported that Chrysanthemum morifolium Ram. well
responded to N at 50 ppm as Ca(NOz).,which gave the greatest fresh weight and dry
weight, but inflorescence diameter and the peduncle length were not significantly
affected by N form and concentration. Full bloom was significantly delayed as N rate

was increased.

Joshi (2002) reported that, flowering and quality characters such as size of
flowers, fresh weight of flowers, and appearance of first flower bud were significantly
affected at 150 kg N/ ha in chrysanthemum cv. IIHR-6 under North Gujarat

conditions.

Karavadia and Dhaduk (2002) observed maximum fresh weight (585.56 g),
dry weight (143.89 g), flower yield per plant (316.67 g)and flower yield per hectare
(357.86 q), in annual chrysanthemum cv. Local White under Navsari condition of
Guijarat at 150 kg N/ ha.

Sharma et al. (2006) reported that in Chrysanthemum cultivar Snowball that
application of N,P and K at 30g/m? each was found to be best with regard to
flowering parameters such as-number of days to flowering, size of flowers and vase
life. S.L.Chawala and S.Mohammed in 2007 found that application of nitrogen and
phosphorus @300 and 150 kg /ha respectively in chrysanthemum cv.Nilima bring the
higher flower yield per hectare.

Parekh et al. (2010) reported that significantly maximum flower yield that is
12.9 and 11.0 t/ha was recorded with 200 kg N/ha during first and second year
respectively in chrysanthemum.

Patel and Chaudhari(2011)observed that Flirt variety of chrysanthemum
performed better with 200 kg N/ha by recording maximum number of flowers per
plant,flower yield per hacter, fresh weight of flower and stalk length .While size of
flower was maximum in IIHR-6 with 200kg N/ha and maximum vase life with 100kg
N/ha.
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Dorajeerao et al. (2012) reported in chrysanthemum that number of flowers
per plant was found highest at 150 kg N /ha, 100kg P/ha and 100kg K /ha during both
kharif and rabi season. With every increase in nitrogen level at a constant of

phosphorus there was increase in plant height.

V. P. Satar and D. M. Panchbhai in 2012 reported that an application of 200
kg N and 150 kg P205 per hectare significantly produce maximum flower

yield,weight of flower,flower yield per plant and flower yield per hectare.

Different concentrations of Nitrogen (N) and Potassium (K) at flowering
stages were evaluated by S .K .Azeezahmed ,R .K .Dubey ,S.S. Kukal and V.P.Sethi
in 2014 to optimizing their levels for high quality performance of Chrysanthemum
morifolium Ramat. cv. ‘Mother Teresa’ grown in soilless media mixture. The
performance of chrysanthemum improved with increasing levels of N-K
concentration. The nutrient concentration of Noo + Koo during reproductive stage
produced highest (153) number of flowers, and flower sprays (21) per plant proved to

be the best treatment.

The application of all nitrogen levels (@0,100,200,300,400 and 500 mg Urea
per pot) had significant effect on the vegetative and floral parameters like plant
height,number of primary branches,leaves,root suckers,flower per plant,size of flower
and delays date taken to full bloom,however doses beyond 300 mg urea per pot with
respect to duration of flowering as reported by H.S. Grewal and Tanya Thakur in
2016.

b) Marigold: Belorkar et al. (1992) revealed that the greatest flower diameter i.e.
6.52 cm and flower yield i.e. 83.92 g/ha were obtained with 90 Kg N /ha in marigold
.Hameed and Sekar (1999)reported that maximum flower diameter i.e. 6.35 cm,single
flower weight i.e. 6.26g and flower yield per plant (211.30g) in African marigold cv.
Dindigul with the application of 150 Kg N/ha + 120 Kg P.Os/ha and the same

treatment produced 50 percentage earliest flowering i.e. 42.66 days in marigold.

Mohanty et al.(2002), in African marigold cv. African yellow recommended 20 g

N /m? for maximum yield of flowers at Bhubaneswar condition.

Desai et al.(2002) conducted a field trial to optimize time pinching (20,30 and
40 days after transplanting) and nitrogen (20, 30 and 40 g per meter
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square)requirement in marigold cv. Pusa Narangi during 1998-99 and revealed that
nitrogen @ 30 g /m? significantly increased the number of flowers per plant, flower
size, flower yield and earliness in flowering when pinching was done at 30 DAT.
Jadhav et al.(2002) revealed that earliest buttoning (40.40 days)and flower opening
(8.75 days) in control (without nitrogen), while late buttoning (43.66 days) and late
flower opening (10.56 days) was noted at higher level of N (100 kg ha-1). The days
from flower opening to harvest (10.33 days) and duration of flowering (46.64 days)
were maximum in higher level of N and minimum in the control (8.30 and 40.86 days,

respectively).

Rathi et al. (2003) carried out a field trial with four different levels of N and
methods of irrigation on yield and quality of African marigold and observed that
nitrogen at 20 g/ m? increased weight of flower (7.60 g), flower duration and vase life

Whereas, nitrogen at 30 g /m? produced only early flower initiation.

Sehrawat et al.(2003) reported that the flowering was significantly delayed by
application of nitrogen in African marigold cv. African Giant Double Orange and
maximum number of flowers per plant i.e. 31.86 was obtained with application of
fertilizer combination of N300P200K200 Kg per hectare in marigold as compared to
control.(200 Kg P20s and K20O/ha).

M.Raja Naik(2015) while studying the interaction effect of nitrogen and
phosphorus the combination of highest level of nitrogen (200kg N/ha) without
phosphorus recorded early flowering.(50days)Number of flower heads per plant
(75.13g) and yield (11.65 t/ha)were higher in treatment combination of 200 Kg N/ha
and 200 Kg P/ha.

A field experiment was carried by G. R. Kishore in 2016 at
Muzaffarnagar,U.P.on African marigold and reported that most of the flowering
characters were found increased at higher level of N,P and K. He suggested that 150
Kg /ha Nitrogen ,100 Kg /ha P.Os and 30 kg /ha KO were found suitable dose for

commercial cultivation of African marigold.
c) Gaillardia
Highest yield and number of flowers per plant obtained in gaillardia with the

application of 200 kg N/ ha but there was no significant difference among 200,160
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and 120 kg N/ha( Tosar (1989)) Similarly, an application of nitrogen at 200 kg/ ha
gave maximum number of flowers per plant, yield per hectare as well as weight of
flowers per plant in gaillardia cv. Yellow Double (Singatkar et al., 1995).Karetha et
al.(2008)concluded that an application of 200 Kg N,75 Kg P.Os and 75 Kg K20 /ha

increased flower yield in variety Local Double of gaillardia.
d) China Aster

Singh and Sangama (2000) reported that at 300 kg N/ ha, maximum length of
flower stalk (27.27 cm) and number of flowers per plant (35.22) were observed in
China aster cv. Kamini on sandy loam soil which was at par with 200 and 250 kg N/
ha and other characters such as number of days taken for 100 per cent flowering,
diameter of flower and weight of 5 flowers and post-harvest quality of cut flowers
were not significantly influenced by graded level of nitrogen. Kumar et. al. (2002)
conducted a trial with N (0,100,150,200,250 and 300 kg/ ha) and P (0,100,150 and
200 kg/ ha) requirement of China aster and revealed that 300 kg/ha gave positive
response towards flower diameter (5.13 cm) and duration of flowering (37.45 days).
However, minimum number of days (52.36 days) to first flower bud appearance was
recorded where no nitrogen was applied. Chavan et. al.(2010) reported that an
application of 200 Kg N /ha recorded maximum number of days to open first flower

(68.48 days)and maximum number of flowers per plant.(24.02)
2.2 EFFECT OF PHOSPHORUS

This is one of the major elements limiting the growth, quality and yield of
flowers and plays an important role in photosynthesis, respiration, energy storage and
transfer, cell division, cell enlargement and several other processes in plants. When P
is limiting, the most striking effects are a reduction in leaf expansion and leaf surface
area, as well as number of leaves and shoot growth is highly affected than the root
growth. A reduction in size of new leaves is one of the first symptoms of P deficiency
although leaf colour remained green. As the deficiency progressed, growth of main

stem slowed down and finally stopped.

The need of P during the period of initiation and development of
chrysanthemum flower evaluated by Joiner (1967). An increase in P levels from lower
to medium resulted in increased stem length and flower diameter. He also observed

increased potassium absorption with more levels of phosphorus.
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2.2.1 EFFECT OF PHOSPHORUS ON GROWTH
a) Chrysanthemum

Kumar et al. (1982) reported that plant height and plant spread were maximum
at fertilizer combination of 20: 120: 20 kg NPK/ ha. Chezhiyan et al. (1986) observed
highest plant height and maximum number of branches per plant during both seasons
under N2oP20K2o g per meter square in chrysanthemum. Jayanthi and Gowda (1988)
reported that in chrysanthemum, 30 g N and 40 g P /m? increased plant height
significantly.

Lodhi and Tiwari (1993) reported that, height of plant (47.43 cm) and spread
of plant (24.98 cm) were significantly increased with the application of 45 g N along
with 45 g P /m? over control, while maximum branches were recorded with 30 g N
along with 15 g P /m? while conducting a trial at Faizabad

Joshi (2002) showed that at higher level of phosphorus (100 kg/ ha)
application there is significant growth in height, number of branches per plant and
stem girth in chrysanthemum cv. 1IHR-6 .

Dorajeerao et al. (2012) observed that with the application of 150 kg
nitrogen+100kg phosphorus/ha, number of branches, number of leaves, leaf area per

plant were maximum in chrysanthemum.
b) Marigold

Arulmozhiyan and Pappaiah (1989) observed significantly more plant height
(59.8 and 106.3 cm) and number of laterals (10.34 and 20.78) at vegetative and
flowering stage obtained respectively with application of phosphorus 90 Kg/ ha in
African marigold cv. MDU-1.

Joshi and Barad (2002) reported that phosphorus showed no significant
influence on plant growth characters except plant spread, which was maximum (62.21
cm) with higher level of phosphorus (100 kg/ha) while conducting an experiment on
African marigold cv. Crackerjack in medium black clayey soil during the winter

season of 1999-2000 at College of Agriculture, Junagarh .
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c¢) China aster

Singh and Sangama (2000) suggested that vegetative growth of China aster cv.
Kamini in terms of plant spread was not influenced by graded levels of P on sandy

loam soil.

Kumar et al.(2002) found among all the different doses of phosphorus,
application of P at 200 kg/ ha recorded maximum plant height (35.29 cm) and
number of branches (4.43) while conducting a field trial on requirement of
N(0,100,150,200,250 and 300 kg/ ha) and P (0,100,150 and 200 kg/ha) for China aster
. Gaikwad et al.(2004) recorded maximum plant height (99.25 cm) and spread of
plant in East-West and North-South direction (28.54 cm and 30.06 cm, respectively)
with the application of phosphorus @ 150 kg/ ha while studying on effect of
different levels of nitrogen (150,200 and 250 kg/ ha) and phosphorus (100,125 and
150 kg /ha) on growth and flower production of China aster cv. Phule Ganesh White.

d) Other flower crops

Sigedar et al. (1991) found that plant height and number of branches were
significantly greater at higher levels of phosphorus (50 kg/ ha) as compared to control
in Calendula officinalis Linn. during kharif( 1986-87 )in medium black soil.

2.2. EFFECT OF PHOSPHORUS ON FLOWERINGAND OTHER FLORAL
CHARACTERS

a) Chrysanthemum

Jayanthi and Gowda (1988) obtained highest flower diameter and flower yield
(8.23 t/ha) with the application of Nitrogen and Phosphorus at 30+40 g/m?.

Lodhi et al.(1991) reported that longest vase life was obtained in control
(14.47 days) and shortest vase life (8.3 days) was obtained with highest N level (60 g)
+ 15 g P treatment. . Lodhi et al.(1993) carried out a trial in chrysanthemum cv. Flirt
with N (0,15,30,45 or 60 g per square meter ) and P (0,15,30 or 45 g per square
meter) in all possible combinations + K20 at 15g /m? as a basal dressing and FYM at
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5 kg per meter square. They suggested that increased nitrogen rates, delayed for days
taken to visible bud, days to complete bud formation, and days to complete flowering

but increasing levels of P improved earliness.

Lodhi and Tiwari (1993) obtained highest plant height (47.43 cm) and spread
(24.98 cm) with 45 g N + 45 g P /m2 whereas, highest number of branches (6.73) per
plant and maximum size (8.32 cm) and number of flowers (49.83) per plant were
obtained with 30 g N + 15 g P per square meter. Highest yield of flowers (134.85 g)
and dry weight (18.21 g) per plant were obtained with 30 g N and 45g P /m?

respectively.

Belgaonkar et al. (1996) observed the tallest plant (118.89 cm), maximum
primary and secondary branches (34.47 and 182.95, respectively) and minimum days
to open the flower (25.55 days) at 200 kg N and 200 kg P/ ha treatment. Belgaonkar
et al. (1997) observed that 100 kg N and 200 kg P/ ha produced flowers with the
longest vase life (7.33 days). The highest weight of flowers/plant and diameter of
flower were recorded with 45 X 45 cm spacing and 200 kg/ ha each of N and P.

Damke et al. (1997) reported that treatment with nitrogen (0 g/ m?) or
phosphorus (40 g/ m?) resulted in the longest vase life (6.37 and 5.76 days,
respectively) while conducting a trial at Akola during 1994-95, to determine the

effect of various fertilizers rates on the vase life of chrysanthemum cv. Yellow Bijali.

Khankhane et al. (1997) reported that by applying 30 g N and 20 g P/ m? he
found the maximum growth and highest yield (8.65 t/ ha and 7.32 t/ ha, respectively)
and best quality flowers in Yellow Bijali under the irrigated condition in a medium
deep black soil. Patel (1998) found increased size of flower in chrysanthemum with
the application of P205 at 100 kg/ha, while, non-significant results were noted in case

of vase-life at all levels of phosphorus.

Jhon and Paul (1999) claimed that Chrysanthemum morifolium Ram. well
responded for number of flowers per plant, flower size and 100 flower weight with
10 g N and 10 g P/ m? treatment.

Joshi (2002) reported that flowering and quality of flowers (appearance of first

flower bud, size of flower, fresh weight of flower and vase life of cut flower) were
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improved significantly with higher dose of phosphorus (100 kg/ha) than lower dose
(50 kg/ ha) in chrysanthemum cv. IIHR-6 under North Gujarat condition.

Beniwal et.al,(2005) reported that he found significant improvement in
flowering [days to bud initiation ,days to first flowering ,duration of flowering ,size of
flower]and yield parameters [number of flowers and flower yield]in chrysanthemum
c.v. Flirt with the application of N and P at 20 g/m?.

b) Marigold

Anuradha et al.,1990 reported that size of flower as well as number of ray
florets were significantly influenced by P.Os application from 0 to 90 kg/ ha.
However, the number of days required for 50 per cent flowering was reduced with
increasing level of P,Os, whereas, increasing level of P2Os had no significant effect on
vase life of flowers.

Joshi and Barad (2002)found out that application of 100 kg P20s /ha produced
significantly higher flower diameter (6.68 cm) and maximum number of ray florets
per flower (124.92) than 50 kg P2Os /ha in African marigold cv. Crackerjack. They
also reported that different levels of phosphorus failed to influence the earliness of

flowering and vase life of cut flowers.
c) China Aster

Singh and Sangama (2000) reported that Floral parameters i.e. number of
days taken to 100 % flowering, flower diameter, stalk length of flower, number of
flowers per plant and post-harvest life of cut flower were not affected due to different
levels of phosphorus in China aster cv. Kamini. Kumar et al.(2002) observed that
among the different doses of phosphorus, 200 kg P2Os /ha proved effective towards
number of days to first flower bud appearance (54.05 days)and flower diameter but
maximum duration of flowering (36.99 days) was observed where no P>Os was
applied in China aster. Gaikwad et al.(2004) observed that flower diameter and
duration of flowering were significantly increased with application of 125 kg
phosphorus /ha in China aster cv. Phule Ganesh White. at Modibaugh Garden,
College of Agriculture, Pune during 1999-2000 .
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d) Other flower crops

Sigedar et al.(1991) observed that the phosphorus application had significantly
increased number and weight of flowers per plant in Calendula officinalis Linn.. All
these characters were found maximum at highest level of phosphorus (50 kg/ ha).
Singatka et al. (1995) carried out an experiment to study the effect of different levels
of N, P and K on growth and flower production of gaillardia cv. Yellow Double. Their
results indicated that phosphorus (125 kg/ ha) had significant and beneficial effects on
the yield in terms of number and weight of flowers per plant and per hectare over

control.
2.3 EFFECT OF POTASH

Kazimirova (1975) determined K requirement in chrysanthemum and
observed that with vigorous growth, requirement of this nutrient is increased and
remains high till flowering. Potassium is necessary for many plant functions
including carbohydrate metabolism, enzyme activation, osmotic regulation and
efficient use of water, N uptake and protein synthesis and translocation of assimilates
.Marginal browning and reduction of leaf size are the characteristic deficiency

symptoms of K nutrient. Flowering is delayed and keeping quality gets impaired.
2.3.1 EFFECT OF POTASH ON GROWTH
a) Chrysanthemum

Johnson (1975) observed there was a significant increase in overall growth of
various chrysanthemum cultivars of summer and autumn planted crop with the

application of potassium in combination with nitrogen.

Kumar et al. (1982) conducted a trial for two years on soil with medium to
high available N and low P and K. NPK were applied at 20: 40-120: 20 kg/ ha , and it
was found that plant height and plant spread were greatest at 20: 120: 20 kg/ ha.

Samoilenko (1983) recommended optimum fertilizer rate of 80 kg N, 160 kg
P205, and 80 kg K20/ ha for good plant growth .Strojny (1983) found that,
maximum plant growth and flower production were obtained with application of N at
5 g/ m?and K20 at 24 g/ m?.
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Chezhiyan et al.(1986)observed that at Nao P 20K20 g/ m? fertilizer combination

highest plant height was obtained in chrysanthemum.

Baboo and Sharma (1997) stated that with increasing the rate of K, the increase
in plant height and number of primary branches were observed while they carried out
an experiment, to determine the effects of N (0,100,200 or 300 kg/ ha) or K fertilizer
(0, 80 or 160 kg/ha) on the growth of Chrysanthemum coronarium cv.Nivea . De and
Dhiman (1998) at Tripura, studied the effect of potash on growth of chrysanthemum
cv. Chandrama and recommended that application of 200 kg K>O /ha was the

optimum dose for growth.
b) Other crops

Saud and Sarmah (1995) at Karimganj, Assam conducted a trial on French
marigold and reported that plant height was increased with increasing the levels of
NPK. Plant height was found maximum at 150 kg each of N, P and K. Singatkar et
al.(1995) observed in gaillardia var. Orenziana, at Kolhapur that the application of
125 kg potassium /ha was comparatively superior for growth as compared to other
treatments of K at early stage.

232 EFFECT OF K IN FLOWERING AND OTHER FLORAL
CHARACTERS

a) Chrysanthemum

Komosa (1978) studied a pot experiment on peat substance in which K was
applied at 0-5.32 g/ kg and N at 0-3 g/ kg and recommended optimum rates of K20
(0.17-1.33 g/ kg).He further observed that deficiency or excess KO reduced the
flowering period.

Strojny (1982) through a three years trial on N at 1.25 - 7.5 g/ m? and K0 at 2
- 24 g /m? various combinations applied every two or four weeks. The recommended
treatment for flower production and economy of labour was N at 5 g /m? applied
monthly plus K20 at 24 g /m? as a single dose.

Kumar et al. (1982) tested NPK in two years trials, and found that flower yield
was greatest at 20: 120: 20 NPK/ha.
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Chezhiyan et al.(1986) applied N : P2Os : K20 at 0-40 : 0-40 : 20 g m-2 + 5 kg
FYM /m? while conducting a field trial for two years, and recorded that flower yield
in both years was highest (16.85 and 16.77 t/ ha , respectively) on plots which
receiving N : P205: K,O at 20 : 20 : 20 g/ m? + 5 kg FYM/ m?.

Four rates of N (0, 10, 20 and 30 g/ m?), and three rates of KO (0, 10 and 20 g/
m?) were tried for optimum rates of N and K in cut chrysanthemum cv. Chandrama
by Barman and Pal (1992. ) and he found that the dose N 30 g /m? and K 20 g/
m2appreciably improved the flowering attributes. Moustafa (1996) observed that
application of K>O 19.2 g/plant increased stem dry weight and vase life of the
flowers, but addition of N in combination with K reduced vase life in chrysanthemum
cv. Wilson“s white. . Baboo and Sharma (1997) stated that when the level of K was
increased from 0 to 160 kg, the number of flowers and flower size were markedly
increased and significantly increased flower yield and net return compared to the
control. De and Dhiman (1998) carried out an experiment to study the effect of
different levels of N, P and K on the growth and flowering of chrysanthemum cv.
Chandrama under Tripura conditions during 1997-98 and concluded that the
application of 200 kg K20 /ha was the optimum dose for the production of good
quality cut flowers. Joshi (2002) conducted an experiment and found that all the
flowering parameters, yield and quality of flower remained non-significant with K

application.
b) Other crops

In a trial on gaillardia, potassium had significant effects on the yield in terms
of number and weight of flowers/plant and per hectare (Singatkar et al., 1995). They
also observed that the application of 75 kg K/ ha resulted in increased number and
weight of flowers. However, at higher level (125 kg/ ha), maximum diameter of
flower was recorded. Saud and Sarmah (1995) observed that fertilizer dose of NPK at
100 kg/ ha each was superior to other three levels in terms of yield per hectare
(165.50 g/ ha) in French marigold .A field experiment was conducted with different
levels of Potassium (40,80,120,160,200 and 240 kg /ha) with control in African
marigold cv. Maxima Yellow during kharif 2014-15 by M. Sanghamitra, V.Vijaya
Bhaskar and P. Subbaramamma at Venkataramannagudem and claimed that a
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gradual increase in the level of Potassium application from 0 to 240 kg /ha

significantly increased the flower yield.
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MATERIALS AND METHODS

The field experiment entitled ‘“Nutrient Management in Chrysanthemum
(Chrysanthemum morifolium Ramat) cv. Bidhan Madhuri” was conducted at
Biotechnology cum tissue culture center(BTCC) of O.U.A.T, Bhubaneswar. The
details of the materials used and techniques applied during the course of the present

study are narrated in this chapter.
3.1 EXPERIMENTAL SITE

The experimental site is located at Biotechnology cum tissue culture centre
(BTCC) of, Bhubaneswar, Odisha where adequate facility for irrigation and drainage

existed.
3.2 GEOGRAPHICAL LOCATION

Bhubaneswar is in Khorda district of Odisha and a part and partial of eastern
coastal plains along the axis of the Eastern Ghats .The city has an average altitude of
45 meters above sea level, is located at the latitude of 20.27 degree north and

longitude of 85.84 degree east. It lies southwest of the Mahanadi river.
3.3 CLIMATE

Bhubaneswar has a tropical savanna climate, designated AW under the
Koppen climate classification .The city enjoys rainy season from June to October
having mild winter for 4 months after which summer season starts .The source of rain
fall is South-West summer monsoon. It received an average annual rainfall of 1,542

mm most of which received between June to September.
3.4 WEATHER DURING CROP GROWTH PERIOD

To know the weather condition, during the crop growth period meteorological
data pertaining to monthly mean rain fall, sun shine hours, average minimum and

maximum temperatures and relative humidity were represented in Appendix-1.
3.5 SOIL CHARACTERISTICS OF THE EXPERIMENTAL FIELD

The soil sample was collected from eight different places of the experimental
field before layout of experiment. The sample was mixed thoroughly and a uniform
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sample was analysed for assessing the initial status of the soil as presented in

following table.

Texture EC oC pH Available | Available | Available
class of | (dSm™) (o/kg N(Kg/ha) | P(Kg/ha) | K(Kg/ha)
soil soil)

sample

Sandy 0.27 4.8 8.09 353.0 101.0 1474.0
loam

3.6 OUTLINE OF PROGRAMME

Location BTCC, OUAT, Bhubaneswar
Crop Chrysanthemum

Design Randomized Block Design
Number of replications 3

Number of variety 1

Number of treatments 11

Statistical design used

Randomized Block Design (RBD)

3.7 OBSERVATIONS TO BE RECORDED

Vi.
Vii.

viii.

Xi.

Xil.

Plant height
Plant spread

Number of sprays per plant

Number of days taken for flower bud appearance

Number of days taken for flower bud opening

Flower type

Flower diameter

Number of flowers per plant
Weight of flowers per plant
Length of pedicel of flower
Duration of flowering

Vase life
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RsT7 R3To R3T4 RaT11
Blank RsT1 R3Ts RsTs
RsT3 R3T7 RsT1o RsTse
R.Ts R2Ts Blank R2Ts
R2T1o R2T7 RaTo R2T1
RaT1 R2Tse RoT4 RaT2
Blank RiTu RiT1o RiTy
RiTs RiT7 RiTs RiTs
RiTs RiT3 RiT2 RiT1

Fig 3.1: Layout plan of the experimental field
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3.8 TREATMENT DETAILS (NPK Ka/ha)
Name of the variety - Bidhan Madhuri

N P K
T1 —100-125-125(RDF)
T, —80-125-100
T3 -80-125-120
T4—80-125-140
Ts-100-125-100
Te— 100-125-120
T7—100-125-140
Tg- 120-125-100
To- 120-125-120
T10-120-125-140
RDF-Recommended Dose of Fertilizer
N-Nitrogen
P-Phosphorus
K-Potash
3.9 FIELD PREPARATION:

The experimental field was ploughed well with the help of mould board
plough followed by two harrowing and a planking to gain final tilth. The experiment
was laid out in field as per lay out plan with the help of rope, measuring tape and

bamboo pegs.
3.10 PREPARATION OF CUTTING:
The actively growing herbaceous top portion of stem was selected for cutting.

The cuttings were taken from the healthy and disease free mother plants. The cuttings
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were obtained from the chrysanthemum var. Bidhan Madhuri. The terminal
herbaceous cuttings of 4-5 cm length were taken from the mother plants by giving a
cut just below a node with a sharp knife .All the leaves were removed by keeping only
terminal bud on the cutting and the end of cuttings were dipped in rooting hormones,
i.e., rootex. After preparing the cutting ,they were inserted up to two third of its
length in to fine sand medium .The healthy one month old rooted cuttings were
transplanted in polythene bags consisting of soil. During the rooting , sufficient
humidity was maintained in media by watering. The frequency of watering was

reduced after root emergence.
3.11 PINCHING:

Pinching; one of the most important operations in chrysanthemum was also
done .Pinching was done for the removal of the growing tips of the plant to induce
the growth of vegetative laterals which reduced the plant height, promoted axillary
branching, delayed flowering. It was done with thumb and forefinger. Pinching was

done when the plants reach a height of 15-20 cm with 3-4 pairs of leaves.
3.12 TRANSPLANTING:

The well sprouted, rooted and healthy cuttings were uplifted from nursery beds and
carefully transplanted in each plot at the spacing of 30x 30 cm after 45 days on
November 5,2017.

3.13 IRRIGATION:

First light irrigation was given immediately after transplanting and then the crop was
irrigated twice a week at initial stage. The irrigation was extended up to seven to eight
days in later stage depending upon soil moisture condition and stage of crop growth as
it requires frequent and thorough irrigation.

3.14 WEEDING:

Weeding is one of the most important inter cultural operation of chrysanthemum as
weeds are heavy competitors of plant in up taking of nutrients .Weeds just like
Cyperus rotundus ,Cirsium arvense ,Amaranthus albus, Buckhorn plantain etc. found
in chrysanthemum field. So, hand weeding was carried out regularly in order to keep
the entire plots weed free throughout the crop period.
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3.15 FERTILIZER APPLICATION:

Fertilization was done according to treatment. Nitrogen was applied in two splits i.e.
Y at planting and rest %2 at 30 DAP. All Potassium and Phosphorus in all treatments
were applied as basal.

3.16 PEST MANAGEMENT:

The incidence of termite attack was observed in initial stage for which drenching with
chloropyriphos is done at interval of ten days, which gave successful control of this
pest. White fly also observed in chrysanthemum field for which metasystox was

sprayed.
OBSERVATIONS RECORDED:
a) PLANT HEIGHT (cm)

The plant height of five randomly selected plants from each plot was measured
from the ground level to the tip of the plant with the help of meter scale and the
average height was calculated by dividing the summation with five.

b) PLANT SPREAD (cm)

The plant spread was measured in five tagged plants with the help of meter
scale in North-South and East-West direction and the average value was

worked out.
c) NUMBER OF SPRAYS PER PLANT

The total number of sprays of five randomly selected plants from each plot was

counted and average was then calculated by dividing the summation with five.
d) NUMBER OF DAYS TAKEN FOR FLOWER BUD APPEARANCE

Numbers of days were counted from the date of transplanting to first flower bud
initiation in randomly selected five plants and average was computed for each

treatment.
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e) NUMBER OF DAYS TAKEN FOR FLOWER BUD OPENING

Numbers of days were counted from the date of transplanting to first flower
opening in randomly selected five plants and average was computed for each

treatment.
f) FLOWER TYPE

Flower type is determined according to bloom characters and arrangement of

ray florets and disk florets.
g) FLOWER DIAMETER (cm)

Diameter of five randomly selected flowers from each net plot was measured at

full bloom stage. The data obtained were averaged and computed.
h) WEIGHT OF THE FLOWERS PER PLANT (Q)

From the five randomly selected plants the fresh weight of the flowers was
taken with the help of electrical balance. The recorded data were summed up
and averaged and expressed in gram. The flowers selected for fresh weight was
taken and air dried and the average dry weight of flowers per plant was worked

out.
i) LENGTH OF THE PEDICEL OF CUT FLOWER (cm)

The length of the flower stalk from flower (flower of selected plant) base to
maximum length was measured in centimetre with the help of scale, when
plants were at full bloom stage .The obtained data were averaged and

computed.
j) TOTAL NUMBER OF FLOWERS PER PLANT

Total number of flowers of each selected plant of each plot was calculated in

flowering stage and the obtained data were averaged and computed.
k) DURATION OF FLOWERING (days)

Number of days taken from the first flowering to the last flowering per plant

was recorded as total duration of flowering in each treatment.
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) VASE LIFE (days)

Flowers of tagged plant from each plot were plucked at fully open stage and
kept in water. Vase life was recorded in room temperature and the number of
days was counted till the colour of petals faded for shelf life.

3.17 STATISTICAL ANALYSIS:

The data was subjected to statistical analysis as per RBD designs suggested by
Panse and Sukhatme(1978).The variance was tested at 5% level of significance.
Standard error of mean and critical difference (0.05) was calculated for comparing the
mean value. The significance of difference between any two means tested through

computation of Critical difference (CD).
a. S.E.(m)x = Standard error of mean= VEMS/r
Where, EMS= Error Mean of square
r=Number of replications
b .C.D.=Critical Difference =SEdx t value at 5% at error degree of freedom

SEd=V 2EMS/r

Where SEd=standard error of difference between two treatments
EMS=Error Mean of square
r=no. of replications
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Fig. 3.2: During planting of Chrysanthemum in field
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Fig.3.5: Bud appearance stage Fig.3.6: Full bloom stage of Chrysanthemum
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Fig.3.6: During taking observation of flower diameter of Chrysanthemum

flower

Fig.3.7: During taking observation of vase life period of flowers
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Fig.3.9: Over all view of field in full blooming stage
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RESULTS

The data recorded on various characters during the course of investigation
entitled ‘“Nutrient Management in Chrysanthemum (Chrysanthemum morifolium
Ramat) cv. Bidhan Madhuri” has been presented in this chapter along with

appropriate tables, figures and illustrations under following heads.

PLANT HEIGHT: Data recorded on the effect of nutrient management on plant
height of chrysanthemum are presented in Table no -4.1._It is evident from the table
no-4.1 that maximum plant height of chrysanthemum(66.253cm)was obtained in
treatment number Tio having fertilizer combination of Ni20 P12s Kiaokg/ha and this
was closely followed by treatment numbers Tg and Tg where plant heights of 64.807
cm and 63.547 cm were obtained  having fertilizer combinations of N12o P12s K120
Kg / ha and Ni2o P125 K100 Kg/ ha respectively which were significantly superior to
all other treatments. However, minimum plant height (46.093cm) was noted in

control treatment (T11) having fertilizer combination NoPoKo.

PLANT SPREAD: It is evident from the table no -4.2 that maximum East-west
plant spread (34.333cm)was obtained in treatment T1o having fertilizer combinations
of Ni2o P125s K140 kg/ ha and which was followed by treatment numbers To (33.686
cm) , Tg(32.633 cm) and T7 (31.633cm)respectively having fertilizer combinations of
N120 P12s Ki2o kg /ha, Nizo Pi2s Kioo kg /ha and Nioo P12s Kiso kg /ha respectively
which were significantly higher than all other treatments. However, minimum East-
west plant spread (21.301cm)was noted in control treatment(T11) having fertilizer
combination NoPoKo.Similarly, It is observed from the table no -4.3 that maximum
North-south plant spread (32.526¢cm)was obtained in treatment number Tio having
fertilizer combinations of Ni20 P125 K140 kg /ha and followed by treatment numbers of
To,Ts, T1 and Tz which produced north-south plant spreading of
31.480cm,30.473cm,30.100cm and 29.886 cm respectively  having fertilizer
combinations of Ni20P125K120 kg / ha, Ni120P125K100 kg /ha , N1ooP125sK125 kg /ha,
N10oP12sK140 Kg /ha respectively which were significantly superior over all other
treatments. However, minimum North-south plant spread (18.553cm) was noted in

control treatment (T11) having fertilizer combination of NoPoKo.
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Effect of different levels of nutrients on plant height ( cm)(Table no-4.1)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS(NPK IN
Kg/ha)

T1 100-125-125(RDF) 61.393
T2 80-125-100 55.647
T3 80-125-120 56.767
T4 80-125-140 58.500
T5 100-125-100 59.793
T6 100-125-120 59.827
T7 100-125-140 62.053
T8 120-125-100 63.547
T9 120-125-120 64.807
T10 120-125-140 66.253
T11 Control 46.093
S.E.(m)t 0.912

CD at 5% 2.710
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Effect of different levels of nutrient on E-W spread ( cm) (Table no-4.2)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS(NPK
Kg/ha)

T1 100-125-125(RDF) 29.920
T2 80-125-100 26.040
T3 80-125-120 27.340
T4 80-125-140 28.186
T5 100-125-100 28.593
T6 100-125-120 29.600
T7 100-125-140 31.633
T8 120-125-100 32.633
T9 120-125-120 33.686
T10 120-125-140 34.333
T11 CONTROL 21.301
S.E.(m)x 1.423

C.D.at 5% level 4.228
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Effect OF different levels of nutrients on N- S spread ( cm) (Table no-4.3)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS (NPK
Kg/ha)

T1 100-125-125(RDF) 30.100
T2 80-125-100 25.393
T3 80-125-120 26.846
T4 80-125-140 26.246
TS5 100-125-100 27.973
T6 100-125-120 28.033
T7 100-125-140 29.886
T8 120-125-100 30.473
T9 120-125-120 31.480
T10 120-125-140 32.526
T11 Control 18.553
S.E.(m)x 1.403

C.D. at 5% level 4.169
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NUMBER OF SPRAY PER PLANT:

Data recorded on the effect of nutrient management on number of spray of
chrysanthemum are presented in Table no-4.4.

It was found out from the table no-4.4 that maximum number of spray
(3.467cm) was obtained in treatment T9 having fertilizer combinations of
N120P125K120 kg / ha which was significantly superior over all other treatments.
Minimum number of spray (0. 667cm) was noted in control plot (T11) having fertilizer

combination NoPoKao.

NUMBER OF DAYS TAKEN FOR FLOWER BUD APPEARANCE:
The data taken on number of days for flower bud appearance as influenced by
different levels of nutrients has been shown in table no -4.5.

It was observed from the table no -4.5 that earliest days taken for flower
bud appearance was 48.267 days obtained in treatment  Tio having fertilizer
combination of Ni20P125K140 Kg / ha and the effect of this treatment was
significantly superior over the rest treatment. Maximum days taken for flower bud
appearance was 58.933 days found in control treatment that is T11 having fertilizer

combination of NoPoKo.

NUMBER OF DAYS TAKEN FOR FLOWER BUD OPENING:

It was observed during experimentation that flower bud opening was
influenced by different levels of Nitrogen, Phosphorus and Potash applied which has

been shown in table no -4.6

It was evident that earliest days taken for flower bud opening was 61.4 days
obtained in treatment T1o having fertilizer combination of N120P125sK140 Kg/ha which
was significantly superior over the rest treatments. However, maximum days taken
for flower bud appearance was 77.666 days found in control treatment T11 having
fertilizer combination of NoPoKo.

FLOWER TYPE:

Flower type is double Korean type. It is similar to single Korean type, except that, the
number of whorls of ray florets is more than four. Disc is large and conscipious and

bloom is flat.
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Effect of different levels of nutrient on number of spray (Table no-4.4)

TREATMENT NO FERTILIZER MEAN
COMBINATIOS(NPK
Kg/ha)
T1 100-125-125(RDF) 2.133
T2 80-125-100 1.400
T3 80-125-120 1.733
T4 80-125-140 1.000
T5 100-125-100 1.933
T6 100-125-120 2.667
T7 100-125-140 2.400
T8 120-125-100 3.000
T9 120-125-120 3.467
T10 120-125-140 2.933
T11 Control 0.667
S.E.(m) £ 0.075
C.D.at 5% level 0.223

41




Effect of different levels of nutrient on number of days taken for flower bud
appearance (Table no-4.5)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS (NPK
In Kg/ha)

Tl 100-125-125(RDF) 53.267
T2 80-125-100 56.933
T3 80-125-120 56.600
T4 80-125-140 56.267
T5 100-125-100 52.467
T6 100-125-120 52.200
T7 100-125-140 51.733
T8 120-125-100 51.133
T9 120-125-120 50.333
T10 120-125-140 48.267
T11 Control 58.933
SE(m)x 0.358

C.D.at5% 1.064
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Effect of different levels of nutrient on number of days taken for flower bud

opening (Table no-4.6)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS(NPK Kg/ha)

T1 100-125-125(RDF) 67.866
T2 80-125-100 72.6
T3 80-125-120 72.266
T4 80-125-140 70.866
T5 100-125-100 67.533
T6 100-125-120 66.866
T7 100-125-140 66

T8 120-125-100 65.733
T9 120-125-120 64.6
T10 120-125-140 61.4
T11 Control 77.666
SE.(m)+ 0.711

C.D. at 5% level 2.113
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FLOWER DIAMETER

The data recorded on flower diameter influenced by nutrient management was
given in table no -4.7 revealed that maximum flower diameter(5.847cm) was
obtained in treatment number Tio having fertilizer combination of N120P125 K140 Kg
/ha followed by treatment number of Tg(5.667cm) having fertilizer combinations of
N120P12sK120 Kg /ha which were significantly superior over the rest treatments.
However, minimum flower diameter i.e. 4.313 cm was found in control (T11)

treatment having fertilizer combinations of NoPoKo.

NUMBER OF FLOWERS PER PLANT:

Data taken on number of flowers per plant as influenced by different nutrient
levels has been shown in table no-4.8.

It revealed that maximum flower per plant (67.733) was obtained in
treatment Tio having fertilizer combination of Ni2P12sKi40 Kg / ha  which was
followed by treatment T7(64.867) having fertilizer combination of Nigo P12sK140 Kg
/ ha and the effect of these treatments were significantly higher than all other
treatments.. However, minimum number of flowers per plant was 42 found in control

(T11) treatment having fertilizer combinations NoPoKo.

WEIGHT OF FLOWERS PER PLANT:

Data recorded on the effect of different levels of nutrient on fresh and dry
weight of chrysanthemum flowers are presented in Table no -4.9 and 4.10
respectively. It was evident from table number 4.9 that maximum fresh weight
(3.256g)was obtained in treatment number Tio having fertilizer combinations of
N120P125K140 kg/ ha , which significantly superior to all other treatments. However,
Minimum fresh weight (1.766g) was noted in control treatment (T11) having fertilizer
combination NoPoKo.similarly, It was evident from the table no 4.10 that maximum
dry weight (1.173g)was recorded in treatment combination of T10 having fertilizer
combinations Ni20P125K140 Kg/ ha which was followed by the treatment number
T7(1.163g) having fertilizer combination of  NiooP125K10 Kg / ha and these
treatments are significantly superior over other treatments .However, Minimum dry
weight (0.627g)was obtained in control treatment(T11) where no fertilizer was

applied.
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Effect of different levels of nutrient on flower diameter ( cm) (Table no-4.7)

TREATMENT NO. FERTILIZER MEAN
COMBINATIONS(NPK
Kg/ha)
T1 100-125-125(RDF) 4.987
T2 80-125-100 4.580
T3 80-125-120 4.633
T4 80-125-140 4.740
TS5 100-125-100 4,913
T6 100-125-120 5.180
T7 100-125-140 5.233
T8 120-125-100 5.500
T9 120-125-120 5.667
T10 120-125-140 5.847
T11 Control 4.313
S.E.(m)x 0.104
C.D. at 5% level 0.308
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Effect of different levels of nutrients on number of flowers per plant (Table no-
4.8)

TREATMENT NO. FERTILIZER MEAN
COMBINATIONS (In Kg
/ha)
T1 100-125-125(RDF) 58.367
T2 80-125-100 48.267
T3 80-125-120 56.067
T4 80-125-140 62.400
TS5 100-125-100 45.600
T6 100-125-120 55.133
T7 100-125-140 64.867
T8 120-125-100 50.400
T9 120-125-120 57.367
T10 120-125-140 67.733
T11 CONTROL 42.000
S.E.(m) % 1.534
C.D. at 5% level 4.556
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Effect of different levels of nutrients on fresh weight of flower ( g)(Table no-4.9)

TREATMENT NUMBERS FERTILIZER MEAN
COMBINATIONS (In NPK
Kg/ha)
T1 100-125-125 2.875
T2 80-125-100 2.578
T3 80-125-120 2.735
T4 80-125-140 3.016
T5 100-125-100 2.548
T6 100-125-120 2.695
T7 100-125-140 3.052
T8 120-125-100 2.568
T9 120-125-120 2.733
T10 120-125-140 3.256
T11 Control 1.766
S.E.(m)x 0.053
C.D. at 5% level 0.159
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Effect of different levels of nutrient on flower dry weight in gram (Table no-4.10)

TREATMENT NO FERTILIZER MEAN
COMBINATIONS In NPK
Kg/ha
T1 100-125-125 0.960
T2 80-125-100 0.700
T3 80-125-120 0.853
T4 80-125-140 1.033
T5 100-125-100 0.683
T6 100-125-120 0.733
T7 100-125-140 1.163
T8 120-125-100 0.727
T9 120-125-120 0.780
T10 120-125-140 1.173
T11 Control 0.627
S.E.(m)x 0.038
C.D.at 5% 0.113
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DURATION OF FLOWERING:

The data recorded on the effect of nutrient management on flowering duration
of chrysanthemum presented in Table no-4.11 revealed that maximum flowering
duration (74.333days)was obtained in treatment Tio having fertilizer combination of
N120P125K140 Kg /ha followed by treatment T4(72.200) having fertilizer combinations
of NgoP125K1s0 kg / ha which were significantly higher than all other treatments.
.However, minimum flowering duration (59.400) was obtained in control treatment

(T11) where no fertilizer was applied.
VASE LIFE:

The data presented in Table no -4.12 showed significant results. It is evident
from the table no -4.12 that maximum vase life period (20days) was observed in
treatment combination Tio having fertilizer combinations of Ni20P125K140 kg / ha
and followed by the treatment combinations T4 (19.667days) and T7 (19.333 days)
having fertilizer combinations of NgoP12sK140 kg /ha and NiooP12sK140 kg /ha
respectively and significantly superior over other treatments. Minimum vase life
period (14.333days) was obtained in control treatment (T11) having fertilizer

combination NoPoKo Kg / ha.
LENGTH OF PEDICEL.:

The data recorded on the effect of different nutrient levels on length of pedicel

of chrysanthemum flower showed in Table no -4.13

The data revealed that maximum pedicel length (14.737 cm)was obtained in
treatment number Tg having fertilizer combinations of N120P125K120 kg / ha and this
is significantly superior over all other treatments. Minimum pedicel length (11.250
cm) was produced in control treatment (T11) having fertilizer combination of NoPoKo
Kg/ ha.
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Effect of different levels of nutrient on duration of flowering (Table 4.11):

TREATMENT NO FERTILIZER MEAN
COMBINATIONS (NPK
In Kg/ha)
T1 100-125-125(RDF) 66.733
T2 80-125-100 63.933
T3 80-125-120 68.267
T4 80-125-140 72.200
T5 100-125-100 62.467
T6 100-125-120 65.933
T7 100-125-140 71.000
T8 120-125-100 64.867
T9 120-125-120 68.800
T10 120-125-140 74.333
T11 Control 59.400
S.E.(m)x 0.827
C.D.at 5% 2.136
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Effect of different levels of nutrient on vase life period (Table no-4.12)

TREATMENT FERTILIZER MEAN
NUMBERS COMBINATIONS(NPK
Kg/ha)

T1 100-125-100 16.667
T2 80-125-100 17.335
T3 80-125-120 17.667
T4 80-125-140 19.667
T5 100-125-100 16.000
T6 100-125-120 17.667
T7 100-125-140 19.333
T8 120-125-100 16.667
T9 120-125-120 18.000
T10 120-125-140 20.000
T11 Control 14.333
S.E.(m)x 0.052

C.D. at 5% level 0.154
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Effect of different levels of nutrients on length of pedicle ( cm) (Table no-4.13)

TREATMENT NO FERTILIZER MEAN
COMBINATIONS (NPK
Kg/ha)
T1 100-125-125(RDF) 13.197
T2 80-125-100 12.690
T3 80-125-120 12.973
T4 80-125-140 12.583
T5 100-125-100 13.647
T6 100-125-120 14.067
T7 100-125-140 14.213
T8 120-125-100 13.833
T9 120-125-120 14.737
T10 120-125-140 14.443
T11 Control 11.250
S.E. (m) 0.052
C.D. at 5% level 0.154
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DISCUSSION

Growth and development of chrysanthemum plant is attributed to the co-ordinated
interplay of the nutrients in plant body. It appreciably governs the growth and yield
when applied in optimum amount, proper proportion and in a balanced manner as it is

evident from the following results and discussion.
a) Plant height:

Treatment Tio having fertilizer combination of N120P125K140 Kg/ha produced

maximum plant height (66.253cm) due to application of highest level of N.

The increase in plant height is due to the higher dose of nitrogen which might be due
to nitrogen increases the transport of metabolites and rate of photosynthates in plant
furthering as the rate of photosynthesis. Hence, it enables the plant to have quick and
better upward vegetative growth. These results are in agreement with the findings of
Lodhi and Tiwari(1993),Belgaonkar et. al(1996), Joshi(2002) and Patel(2004). A
minimum plant height (46.093cm)was obtained in control treatment (T11) having
fertilizer combination NoPoKo due to zero level application of Nitrogen and this result

is in conformity with the finding of Chezhiyan et al. (1986).
b) Plant spread:

Maximum East-west plant spread (34.333cm) and North-south plant spread
(32.527cm)was obtained in treatment Tio having fertilizer combinations of Ni2g P12s
Kuo kg / ha and this is due to the effect of Nitrogen on growth or spreading of plant
as Nitrogen is an elementary constituent of amino acid, nucleic acid, proteins, proteids
and nucleotides ,chlorophyll and numerous secondary substances such as alkaloids
which is an important constituent of the protoplasm and it involves in all enzymatic
reactions taking place in cells and photosynthates transported to site of growth are
used predominately in synthesis of nucleic acid and protein which enhances the cell
expansion and that results in maximum spreading . Due to zero level application of
nitrogenous fertilizer, minimum East-west plant spread (21.301cm) and North-south
plant spread (18.553cm) was obtained in control treatment (T11).These results are in
agreement with the finding of Singlodhi and Tiwari(1993),Sharma et al.(2006).

53



¢) Number of Sprays per Plant:

Maximum number of spray (3.467cm) was obtained in treatment T9 having
fertilizer combinations N120P125K120 kg/ ha which was significantly superior over all
other treatments due to the higher level of Nitrogen. Here, with the increase in level of
Nitrogen, there is increase in number of sprays per plant as Nitrogen being a
constituent of protoplasm, it involves in basic reaction of photosynthesis providing its
role in total biomass production that bring significant growth in branching and
secondly, the nitrogen supply to the roots is responsible to stimulate the production
and export of cytokinin to the shoots (Wagner and Michael,1971).The increased level
of cytokinin in plants due to higher nitrogen application rate might have caused the
lateral buds to sprout producing more number of sprays per plant. Minimum number
of spray (0. 223cm) was noted in control plot (T11) having fertilizer combination
NoPoKo due to zero level application of Nitrogen. These results are in agreement with
the findings of Rachayanwar (1985),Baboo and Sharma(1997), Joshi(2002) and
Patel(2004).

d) Number of days taken for flower bud appearance and number of taken for
flower bud opening:

Earliest days taken for flower bud appearance was 48.267 days and earliest days
taken for flower bud opening was 61.4 days obtained in treatment Tio having
fertilizer combination of Ni20P125K140 Kg/ ha. As higher level of nitrogen, early
flowering occur and terminal vegetative bud converted to flower breaking down the
apical dominance of plant, thus resulting in number axillary shoots. These resuls are
in conformity with findings of Rahane(1975),Vijay kumar and Shanmugavelu(1978).
It is also suggested that Potassium plays an important role in formation and
translocation of carbohydrates at the site of formation of axillary shoots resulting in

more number.

However, maximum days taken for flower bud appearance and also maximum
days taken for flower bud initiation found in control treatment T11 having fertilizer

combination of NoPoKo due to nil nitrogen application.
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e) Diameter of flowers:

It is revealed from table no-4.7 that maximum flower diameter(5.847cm)
was obtained in treatment number Ty having fertilizer combination of N120P125 K140
Kg / hectare due to adequate application of nutrients particularly Nitrogen which
might have stimulated cell elongation, which would have been resulted to an increase
in diameter of flower. However, minimum flower diameter i.e. 0.104 cm was found in
control (T11) treatment having fertilizer combinations of NoPoKo due to no application
of Nitrogen and Potash. This can be illustrated by sink-source relationship, where the
growth of sink tissues (here flowers) can be limited by supply of photosynthates from
source leaves. The higher nitrogen level might have accelerated the photosynthetic
activities by increasing the source size (number of branches and leaf area) thereby
developing flowers with more photosynthates, which might have resulted in increased
cell division and cell expansion of flower tissues that enhanced the flower size in term
of flower diameter. The results are in agreement with findings of Singh and
Sangama(2000)and Kumar et. al.(2002) in China aster.

f) Number of flowers per plant:

Experimental results showed that maximum number of flowers per plant were
obtained in treatment T10 having fertilizer combinations of Ni20P125K140 Kg /ha
which is influenced by the nutrients Nitrogen and Potassium. Interaction had showed
a significant influence on number of flowers per plant as in one hand, Nitrogen played
a vital role in diverting food reserves to the site of flower bud differentiation which
resulted in more number of flowers per plant. On other hand, Potassium also involved
in acceleration of many enzymatic reactions which led to the more number of flowers
per plant. Minimum number of flowers per plant was obtained in control treatment
(T11) due to the zero level application of Nitrogen and Potassium. The results are in
agreement with findings of Barman and Pal(1992), Baboo and Sharma(1997)and De
and Dhiman(1998) and Dorajeerao et.al.(2012).

g) Weight of flowers:

The data recorded on fresh and dry weight of flowers per plant as influenced
by nitrogen, potassium .The data showed that maximum fresh weight was obtained
in treatment T1o due to the effect of Nitrogen and Potassium as role of Potassium in

plants includes cation transport across the membrane, energy metabolism and enzyme
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activity as stated by Mengel and Kirby(1980).Potassium increases carbon exchange
and enhances carbohydrate movement and consequently stimulating weight of
flower(Collins and Duke,1981).This result may be also due to the role of nitrogen as
abundant supply of Nitrogen at higher level might have accelerated the photosynthetic
activities of plants and thus, more assimilates might have been available for flowers to
develop ,resulting in increased the weight of flowers .The results are in agreement
with findings of Hwang et. al.(1992), Barman and Pal (1992) and Sharma et.
al.(2006).Minimum dry and fresh weight are obtained in control treatment i.e. T11 due

to zero application of Nitrogen and Potassium.
h) Duration of flowering:

Maximum duration of flowering (74.333days) was obtained in treatment
combination of Tio having fertilizer combination of Ni20P125 K140 Kg/ha due to
application of adequate nutrients particularly Nitrogen and Potassium that enhances
all vegetative parameters including flower size and weight and results luxuriant
growth of plant, so definitely duration of flowering is more in treatment combination
of Tio.However, duration of flowering is least found in treatment Ti1 due to zero
application of Nitrogen and Potash. The results are in agreement with findings of
Sharma et. al.(2006) in Chrysanthemum, Jadhav et. al. (2002),Rathi et.al.(2003)and
Sehrawat et.al.(2003) in marigold.

1) Vase life:

It is evident from experimental findings that maximum vase life period i.e. 20 days
was obtained in treatment Tio having fertilizer combination of Ni120P125K140 Kg /
hectare .This improvement in vase life period due to the Nitrogen which produces
carbohydrates that extend the vase life period .Subsequently with increase in Nitrogen
depletion of carbohydrates causing digestion of proteins resulting in reduction of

sugar content ,thus extending the vase life .
j) Length of pedicel:

It is observed from the experiment that maximum length of pedicel i.e. 14.443 cm
was obtained in treatment Tio having fertilizer combination of N120P125K140 Kg / ha
.The enhanced pedicel length is due to higher level application of Nitrogen that causes

improvement in plant metabolism i.e. higher amino acid production, chlorophyll
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formation at faster rate, transformation of carbohydrates, translocation of
phytohormones  more quickly and efficiently .Minimum length of pedicel

(11.250cm)was obtained in Tiz due to zero application.
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SUMMARY AND CONCLUSION

The  present investigation  entitle  ‘Nutrient  management in
Chrysanthemum(Chrysanthemum morifolium Ramat)cv. Bidhan Madhuri® was
conducted at B.T.C.C.,0.U.A.T. ,Bhubaneswar during the year 2017-18.There were
eleven treatment combinations which were replicated three times.Total number of

plots were 33 and the experiment was laid out in Randomized Block Design(RBD).

The observations on vegetative growth parameters like plant height in cm,
plant spread(Both east-west and north-south spread)in cm, number of sprays per plant
and flowering attributes such as number of days taken for flower bud appearance ,
number of days taken for flower bud opening, flower diameter in cm ,number of
flowers per plant ,average flower weight per plant in gram, length of pedicel in cm,

duration of flowering(in days),vase life(in days) were recorded.
The results of investigations are summarized as follows:-

1. Maximum plant height of chrysanthemum (66.253cm) was obtained in
treatment T10 having fertilizer combination N12o P125s Kis0kg/ha and followed
by treatment numbers T9 (64.807cmy and Ts (63.547cm) having fertilizer
combinations N1 P1os Kioo Kg/ ha and Ni2o P12s Kioo Kg / ha respectively
which were significantly superior to all other treatments. However, minimum
plant height (46.093cm) was noted in control treatment (Ti1) where no
fertilizer was obtained.

2. Maximum East-west plant spread (34.333cm) was obtained in treatment T10
having fertilizer combinations of Ni2o P12s Ki40 kg /ha and minimum East-
west plant spread (21.301cm)was noted in control treatment(T11) where no
fertilizer was applied. Similarly, It is observed that maximum North-south
plant spread (32.526cm) was obtained in treatment number Tio having
fertilizer combinations of Ni2o0 P12s K140 kg / ha and minimum North-south
plant spread (18.553cm)was noted in control treatment(Ti1) where no
fertilizer was applied.

3. Maximum number of spray (3.467cm) was obtained in treatment T9 having

fertilizer combinations N120P125K120 kg / ha which was significantly superior

58



10.

over all other treatments. Minimum number of spray (0. 667cm)was found in
control plot(T11) having no fertilizer application.

Earliest days taken for flower bud appearance was 48.267 days obtained in
treatment T1o having fertilizer combinations of Ni20P125K140 Kg /ha and the
effect of this treatment was significantly superior over the rest treatments.
Maximum days taken for flower bud appearance was 58.933 days found in
control treatment that is T11 having no fertilizer application.

Earliest days taken for flower bud opening was 61.400 days obtained in
treatment  Tio having fertilizer combination of N120P125K140 Kg / ha and
found to be significantly higher than that of rest treatments. However,
maximum days taken for flower bud opening were 77.666 days found in
control treatment T11 where no fertilizer is applied.

Maximum flower diameter (5.847cm) was obtained in treatment T1o having
fertilizer combination of N120P125 K140 Kg / ha and minimum flower diameter
was 4.313 cm found in treatment number T11 where no fertilizer was applied.
Maximum flower per plant (67.733) was obtained in treatment Tio having
fertilizer combination of Ni20P125K140 Kg /ha. However, minimum number of
flowers per plant was 42 found in control ( T11) treatment having no fertilizer
application.

Maximum fresh weight (3.2569) was obtained in treatment number T1o having
fertilizer combinations of Ni20P125K140 kg /ha, which significantly superior
over all other treatments. However, Minimum fresh weight (1.766g) was
noted in control treatment (T11) where no fertilizer was applied. Similarly,
maximum dry weight (1.173g) was obtained in treatment number T10 having
fertilizer combinations N120P125K140 kg /ha. However, Minimum dry weight
(0.627g) was obtained in control treatment (Ti1) where no fertilizer was
applied.

Maximum flowering duration of 74.333days was obtained in treatment
number Tio having fertilizer combination of N120P125K140 kg /ha. However,
minimum flowering duration (59.400) was obtained in control treatment (T11)
where no fertilizer was applied.

Maximum vase life (20days) was also obtained in treatment number Tio

having fertilizer combinations of Ni20P125K140 kg /ha .However, Minimum
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vase life (14.333days) was obtained in control treatment (T11) where no
fertilizer was applied.

11. Maximum pedicel length (14.737 cm) was obtained in treatment number T9
having fertilizer combinations of N120P125K120 kg /ha and this is significantly
superior over all other treatments. Minimum pedicel length (11.250 days) was

obtained in control treatment (T11) where no fertilizer was applied.
CONCLUSION:

Treatment T1o having a fertilizer combination N120P125K140 Kg/ha was found
to be more effective in increasing both the  vegetative growth parameters (plant
height ,plant spread)as well as flowering attributes such as number of days taken for
flower bud appearance ,number of days taken for flower bud opening, flower
diameter, number of flowers per plant, flower weight per plant, length of pedicel,
duration of flowering and vase life period of flowers .So ,it can be concluded that the
optimum dose of fertilizer higher than the RDF where Phosphorus remains constant
has resulted in incorporating a sound and luxuriant vegetative growth subsequently

increasing the flower yield in Chrysanthemum in Bhubaneswar.
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APPENDIX-1

Year | Mont | Tmax | Tmin | Actu | RH1 | RH2 | Wind BSH | Evaporat
h al Velocity ion
°C °C (mm) | % % km/hr hrs | (mm)
2017 |Sep |33.6 |257 |2452 |92 70 2.4 4.7 34
2017 | Oct |322 |243 |2045 |93 69 2.5 6.0 3.3
2017 |Nov |[29.6 |18.7 |55.2 |89 56 3.0 7.1 33
2017 |Dec |28.2 |144 |36.3 |92 48 1.9 7.0 34
2018 | Jan 280 |120 |0.0 92 35 1.8 7.3 3.7
2018 | Feb |33.7 |[159 |0.0 91 29 2.5 8.4 4.2
2018 |Mar [36.9 |222 |00 92 33 3.8 6.6 5.4
2018 | Apr |37.3 | 247 |439 |87 47 7.1 8.4 7.2




