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ABSTRACT : Floriculture is the fast emerging sector in horticulture sector and people are changing very fast from the traditional field crops
to flowers because of high returns per unit of area and better price. The flowers are being used during the all the occasions. Though an art of
growing flowers is not new to India, large scale commercial scale cultivation, protected cultivation in poly houses is relatively new in India.
Enormous genetic diversity, varied agro-climatic conditions, versatile human resources offers. With the opening up of world market in the WTO
regime there is a free movement of floriculture products worldwide. India is having a better scope in future as there is a shift in trend towards
tropical flowers and this can be gainfully exploited by country like India with high amount of diversity in indigenous flora. At the same time the
arboriculture and plantation of seasonal flowers has been emerged another venture to improve the ambience of the locality every where. The
biotechnology tools must be exploited for the crop improvement to evolve novel varieties with desirable traits. The work on other crop like
chrysanthemum are in progress and two varieties viz. Pusa Anmol and Pusa Stabdi have been evolved in chrysanthemum using biotechnological
tools at IARI. The work on protected cultivation has been made on a large scale however another area like value addition in the form of
extraction of pigments, essential oils, pharmaceutical and nutraceutical compounds has emerged as one of the frontline avenues in floriculture.
We have many challenges ahead likeTrained HRD, quality planting material to compete in global market and limited choice of the varieties and
products in the market.
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The floriculture industry, at present, comprises of
the cultivation and trade of cut and loose flowers, potted
plants, foliage and bedding plants and dried flowers under
open field as well as under protected environment conditions.
Globally, more than 145 countries are involved in cultivation
of Floriculture crops. Though the art of growing flowers is not
new to India, large scale commercial scale cultivation,
protected cultivation in poly houses is relatively new in India.
Enormous genetic diversity, varied agroclimatic conditions,
versatile human resources offers India a unique scope for
diversification in to new avenues which were not explored to
a greater extent. India also has a strong dry flower industry,
which contributes a major share to the overall trade. Other
segments like fillers, potted plants, seeds and planting material,
turf grass industry and value added products also contribute
a share in the overall growth of the floriculture sector. However
the sector is highly disorganized and no systematic data is
available at present. The traditional flower cultivation,
comprising of growing loose flowers mostly for worship,
garland making and decorations, forms the backbone of India
floriculture, which is mostly in the hands of small and marginal
farmers. Globalization of India economy and subsequent
liberalization of Seed Act paved the way for the advent of
protected cultivation in India during early 1990s. 

Present status:

The domestic industry is growing at annual rate of 7-10%
per annum. This year the turnover was Rs.1, 000 crore with
Rs 400 crore contribution form Delhi alone rest Rs. 600 crore
comes from rest of the metropolitan cities. The area under
production of flowers is around 1.67 lakhs hectares
concentrated mostly in West Bengal, Karnataka, Tamilnadu,

Andhra Pradesh, and Maharashtra with a production of
9,87,000 MT of loose and 4794 millions of cut flowers. (NHB:
Indian horticulture Database, 2009).

Table 1. Area and Production of Flowers

Year Area Production
(in, 000Hac) Loose flower Cut flower

(in, 000, 000 (In million
million tones) numbers)

1993-94 53.3 232.5 555.6
1994-95 59.9 260.6 579.4
1995-96 81.9 333.8 536.8
1996-97 71.2 366.3 615.2
1997-98 73.5 365.7 622.2
1998-99 74.0 418.8 642.8
1999-00 88.6 509.2 680.6
2000-01 98.4 556.4 803.5
2001-02 106 535 2565
2002-03 70 735 2060
2003-04 101 580 1793
2004-05 116 655 1952
2005-06 129 654 2150
2006-07 143.9 880.2 37175
2007-08 166.2 868.4 43654
2008-09 166.5 987.4 47942

Source: Indian Horticulture Database, NHB

Indian exports mostly target the major floricultural
important events like Christmas (December) New Year eve
(January) Valentine day (February) and Mother’s day (May).
The major factor being the unfavorable weather conditions
during winter in the major production centers in the Northern
Hemisphere that limits the production. Therefore the markets
are open to produce that comes from more favorable climates
from the Southern Hemisphere. India therefore finds itself
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competing with other equally favorable countries like Kenya,
Ecuador, and Morocco etc. during such events.

Table 2. Area and production status of major flower growing
states (as on 2008-09)

State Area Loose flower Cut flower

Tamil Nadu 29.1 233.7 -
Karnataka 26.0 203.9 5867
Andhra Pradesh 19.5 125.0 3
Maharashtra 16.4 89.4 5728
Punjab 1.7 82.0 0
Haryana 5.5 53.9 929
West Bengal 21.1 52.01 21232
Uttar Pradesh 13.5 24.3 3467
Delhi 5.5 5.7 1038
Rajasthan 3.4 4.9 -
Himachal Pradesh 0.6 3.4 566
Uttrakhand 0.9 0.6 2056

Source: Indian Horticulture Database, NHB

Table 3. Cut flower export from India

Sl No. Country Share (%)

1 EU 36
2 Japan 40
3 Middle–east 10
4 Australia 6
5 S.E. Asia 5
6 Others 3

Table 4. Top 10 cut flower at Alsmeer market (as on 2005) 

Sl.  No. Flower Number (Million) % change

1. Rose 728.6 +3.2
2. Chrysanthemum (raceme) 293.1 +2.7
3. Tulip 191.5 +3.5
4. Lilium 164.1 +3.7
5. Gerbera 121.2 +4.5
6. Cymbidium 70.2 +7.6
7. Freesia 57.4 -3.7
8. Chrysanthemum 46.7 +20.2
9. Anthurium 41.0 +3.1
10. Alstromeria 39.0 +2.0

The market price of floricultural products are highly
volatile. The production strategy should be such that
growers are no at loss. The price determination in floriculture
products are based on following parameters.

 Season and demand,  Variety and quality,  Free from
pest, disease and mechanical damage,  Uniformity in
opening, Bright colour, Packaging, Regularity in export

Institutional inventions

During the last two decade the ICAR and SAU’s has made a
tremendous significant growth in Research and development.

The comprehensive research programmes on crop
improvement using conventional and biotech tools,
production in open and protected environments, technology
dissemination for the benefit of farming fraternity. The IARI
has made a distinction of evolving the largest number of
rose varieties in the country possessing desirable traits. 75
varieties comprising of Hybrid teas, Floribundas,
Grandifloras, Miniatures and Climbers were released. Induced
mutants viz., Abhisarika, Striped Christian Dior and
Madhosh: natural mutants Chitra, Pusa Abhishake, Climbing
Sadabahar, Climbing Dr. Homi Bhabha, Delhi Pink Pearl, Pusa
Gaurav and Nav Sadabahar exhibit a unique spectrum of
patterns and are well received by the garden enthusiasts. 

Many new cultivars have been developed in
chrysanthemum viz., Baggi , Birbal Sahni (at NBRI) ‘Arka
Ravi’ (at Hessaraghatta, Solan, Udaipur and UAS Bangalore),
‘Punjab Gold’ (at Hessaraghatta and Pune), Mother
Teresa’ (at Hessaraghatta), ‘CO.2’ and Indira (at Coimbatore),
‘Yellow Gold’ (at Solan), ‘Ratlam Selection’  and ‘Basanti
Local’ (at Hyderabad), ‘Sonali Tara’,  ‘Sunil’ ‘Baggi’ and
‘IIHR Hybrid-11 (at Pune). An improved variety of Amaryllis
Suryakiran with red and white bicolour flowers has been
released for cultivation from IARI, New Delhi.  

Cocunut husk was found as the best suitable
medium for Dendrobium cv. ‘Sonia’ at Kalyani. In Dendrobium
orchid Sonia – 17, NPK 20:30:30, 10:30:30 or 10:20:20 at 0.2 %
spraying twice weekly were recommended for commercial
cultivation.The foliar application of N:P:K (10:5:10) @ 0.2%
and VAM applied near root zone at the time of planting
resulted in best growth and flowering in Epidendrum
radicans and Coelogyne species under Yercaud conditions.

Two improved open-pollinated varieties viz. Pusa
Narangi Gainda (deep orange) and Pusa Basanti Gainda
(sulphur yellow) have been developed and released for
commercial cultivation. Four F1 hybrids in Hollyhock namely,
Pusa Apricot Supreme, Pusa Pastel Pink, Pusa Pink Beauty
and Pusa Yellow Beauty were developed for the first time in

Table 5. Top 10 cut flower exporting country (as on 2004)

Sl.No. Country Export Value Share (%)
($million)

1. Netherlands 2911253 58
2. Columbia 699427 14
3. Ecuador 340810 7
4. Kenya 231370 5
5. Israel 83624 2
6. Italy 81826 2
7. Spain 76672 2
8. Belgium 64232 1
9. Thiland 63611 1
10. Germany 43380 1
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the country from IARI, New Delhi.

One spontaneous mutant in coreopsis was named
and released as Pusa Tara for garden display purpose. The
Division of Floriculture and Landscaping, IARI is an
International Registration Authority of Bougainvillea. Three
hundred and twenty three (323) cultivars of bougainvillea
were described and a checklist was published. Among many
varieties developed at IARI, a unique cultivar Vishakha (Pink)
with variegated leaves became very popular for garden
display purpose among the garden lovers.

AICRP on Floriculture

The systematic efforts to initiate planned research
in floriculture were materialized with the start of All Indian
Coordinated Research Project on Floriculture during IV Five
Year Plan in 1970-71 at 5 centres located at Indian Agricultural
Research Institute (IARI), New Delhi; Indian Institute of
Horticultural Research (IIHR), Hessaraghatta, Bangalore;
Indian Agricultural Research Institute, Regional Station,
Katrain; Botanical Survey of India (B.S.I.), Howrah (Calcutta)
and B.S.I., Shillong.

            Presently the Coordinated Centres of AICRP on
Floriculture are covering 17 states of India viz. Andhra
Pradesh (ANGRAU, Hyderabad), Assam (AAU, Kahikuchi),
Delhi (IARI, New Delhi), Himachal Pradesh (Dr. Y.S.P.U.H.F.,
Solan and IARI R.S., Katrain), Jammu & Kashmir
(S.K.U.A.S.T., Srinagar), Jharkhand (B.A.U., Ranchi),
Karnataka (I.I.H.R., Bangalore and U.A.S., Bangalore), Kerala
(K.A.U., Vellanikkara), Maharashtra (M.P.K.V., Pune),
Meghalaya (ICAR Research Complex for NEH Region,
Umiam-Shillong), Orissa (R.P.R.C., Bhubaneswar), Rajasthan
(M.P.U.A.T., Udaipur) Tamil Nadu (T.N.A.U., Coimbatore and
H.R.S., Yercaud), Punjab (P.A.U., Ludhiana), Uttar Pradesh
(N.B.R.I., Lucknow), Uttaranchal (G.B.P.U.A.T., Pantnagar)
and West Bengal (B.C.K.V., Kalyani & U.B.K.V., Kalimpong)
including 6 hill stations. This project covers 14 State
Agricultural Universities of our country. These centres are
presently working on 12 ornamental crops viz. rose, gladiolus,
carnation, chrysanthemum, orchid, anthurium, tuberose,
gerbera, lilium, alstroemeria, tulip and daffodils consisting
of   different research projects.

Some of the important varieties/ technologies/
recommendations developed by various centres on different
crops are as under. 

1. Crop improvement
1.1. Rose

IARI, New Delhi developed 41 varieties of roses
under HT group (Abhisarika, Anurag, Arjun, Bhim,

Charugandha, Chitra, Chitralekha, Chitwan, Dr. B. P. Pal, Dr.
Benjamin Pal, Dr. Bharat Ram, Ganga, Gulzar, Hans, Jawahar,
Madhosh, Mother Teresa, Mridula, Mohini, Mrinalini, Nehru
Centenary, Noorjehan, Preyasi, Priyadarshini, Pusa Bahadur,
Pusa Christina, Pusa Garima, Pusa Gaurav, Pusa Manhar,
Pusa Mansij, Pusa Priya, Pusa Sonora, Rajkumari,
Raktagandha, Raktima, Shreyas, Soma, Sujata, Surabhi,
Surekha and Vasant), 22 varieties under Floribunda group
(Arunima, Banjaran, Chandrama, Deepika, Deepshikha, Delhi
Princess, Kavita, Lahar, Manasi, Navneet, Nav Sadabahar,
Neelambari, Prema, Pusa Veerangana, Pusa Barahmasi, Pusa
Pitamber, Rupali, Shabnam, Shringar, Sindoor, Suchitra and
Usha), and one climbing cv. Clg. Sadabahar.

IIHR, Bangalore developed Dr. G. S. Randhawa and
Kiran under HT. Yercaud developed YCD-1, YCD-2 and YCD-
3 Floribunda roses. NBRI Lucknow developed 10 HT roses,
viz., Kronenberg, Light Pink Prize, Mrinalini Light Pink
Mutant, Mrinalini Stripe, Pink Montezuma, Salmon Beauty,
Summer Holiday Mutant, Winter Holiday Mutant, Sylvia
White and Girija; 11 Floribunda rosés, viz., Angara, Curio,
Pink Contempo, Pink Imperator, Salmon Beauty Mutant,
Sharada, Sukumari, Tangerine Contempo, Twinkle, Yellow
Contempo and Zorina Pink Mutant, one Miniature cv. Windy
City Mutant; and one climbing rose cv. Clg. CriCri.

1.2. Gladiolus
Centres of AICRP on Floriculture, released some 81

gladiolus varieties viz., Aarti, Agnirekha, Anjali, Apsara,
Archana, Arka Suvarna, Arka Kesar, KKL-1, Arun, Basant
Bahar, Bindiya, Chandni, Chaubattia Ankur, Chaubattia
Arunima, Chaubattia Shobhit, Chaubattia Tripti, Subhangini,
Chirag, Darshan, Dhanvantari, Dhiraj, Gazal, Hans, Indrani,
Jwala, Kalima, Kohra, Kum Kum, Manhar, Manisha,
Manmohan, Mayur, Meera, Mohini, Mridula, Mukta,
Nazrana, Neelam, Phule Ganesh, Phule Neelrekha, Phule
Prerna, Phule Tejas, Pitambar, Poonam, Priyadarshini, Punjab
Dawn, Pusa Archana, Pusa Suhagin, Pusa Gulaal, Pusa
Gunjan, Pusa Jyotsana, Pusa Kamini, Pusa Lohit, Pusa
Mohini, Pusa Rangmahal, Pusa Sukanya, Pusa Swapnil, Pusa
Urmi, Pusa Urmil, Pusa Urvashi, Pusa Swarnima, Rashmi,
Sadabahar, Sagar, Sanyukta, Sapna, Sarang, Shabnam,
Shagun, Shakti, Shobha, Shringarika, Shweta, Sindhur, Smita,
Suchitra, Sunayna, Suryakiran, Tambri, Triloki and Vandana.

1.3. Chrysanthemum

More than 150 chrysanthemum varieties have been
developed by various AICRP centres (Lucknow, Ludhiana,
Coimbatore, Hessaraghatta and Kalyani) and these are
Agnishikha, Ajay, Alankar, Anamika, Appu, Apsara, Apurva
singer, Aruna, Arka Ganga, Arka Ravi, Arka Suvarna, Arun
Kumar, Arun Singar, Asha, Ashankit, Basant, Basanti,
Basantika, Baggi, Bindiya, Birbal Sahni, Co.1, Co.2,
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Chandrakant, Chandrika, Colchi Bahar, Cosmonaut, Dhawal,
Diana, Flirt, Gairik, Gauri, Gulal, Guldasta, Gul-e-Sahir,
Haldighati, Hemant Singar, Hemanti, Himani, Himanshu,
Indira, Jaya, Jayanti, Jhalar, Jubilee, Jugnu, Jwala, Jyoti,
Jyotsana, Kalima, Kapish, Kanak, Kaumudi, Kansya,
Khumani, Kirti, Kiran, Kum Kum, Kunchita, Kundan, KSL-
16, Lal Kila, Lalima, Lalpari, Lilith, NBRI Little Darling, NBRI
Mini Jessie, NBRI Mini Indiana, NBRI Kusum, Lohita, Maghi
Brown, Maghi Pink, Maghi Yellow, Manbhavan, May Day,
Mayur, Meghdoot, Mini Queen, Mohini, Mother Teresa,
Navneet, Navneet Yellow, Neelima Nirbhaya, Nirbhik, Nirmal,
Pancho, Pankaj,Peet Singar, PCO.1, PCO.2, Phuhar Pingal,
Pitaka, Pitamber, Priya, Prof. Harris, Puja, Purnima, Ragini,
Rakhee, Rangoli, Ravi Kiran, Red Gold, Rimjhim, Rohit, Santi,
Shabnum, Sharad Har, Sharad Kranti, Sharad Kumar, Sharad
Mala, Sharad Mukta, Sharad Sandhya, Sharad Shobha,
Sharad Singar, Sharad Sheela, Shefali, Shveta, Shizuka,
Shukla, Shyamal Red, Shymal White, Sonali, Subarna, Suhag
Singar, Sujata, Swarna Singar, Swarnim, Sweta Singar, Tamra,
Taruni, Tulika, Tushar, Usha, Vandana, Varsha, Vasantika,
White Charm, White Prolific, Yellow Charam, Yellow Gold,
Yellow Prolific, Yellow Star, etc.  

1.4. Other ornamentals

IIHR Bangalore developed 2 promising hybrids, viz.,
IIHR-164 (purple) in Vanda and IIHR-38 (purple violet) in
Dendrobium orchids. Coimbatore developed 3 varieties viz.,
Co.1, Co.2 and Parimullai under Jasminum auriculatum, and
2 varieties, viz., Co.1 Pitchi, and Co.2 Pitchi inJ. Grandiflorum.
IIHR Bangalore developed one jasmine var. Arka Surabhi. In
tuberose, IIHR Bangalore developed 4 varieties, viz., Prajwal,
Shringar, Suvasini and Vaibhav; NBRI Lucknow 2 varieties,
viz., Rajat Rekha and Swarna Rekha; and Pune centre one
variety, Phule Rajni. In China aster, Pune centre developed
Phule Ganesh White, Phule Ganesh Pink, Phule Ganesh Purple
and Phule Ganesh Violet; and IIHR centre Kamini, Poornima,
Shashank and Violet Cushion. In marigold, IARI centre
released Pusa Narangi Gainda and Pusa Basanti Gainda. Apart
from these, many hibiscus and bougainvillea varieties were
developed by IIHR centre. NBRI centre also developed many
bougainvilleas. 
2. Production Technology
2.1 Rose

Rosa indica var. odorata rootstock was found best
for Coimbatore, Delhi, Lucknow, Ludhana and Pune
conditions; R. multiflora and IIHR - Thornless for Bangalore,
Hyderabad and Kalyani conditions; and R. chinensis (Titri)
for Udaipur conditions.

Depending upon the varieties used, 30×20 cm
spacing was found best for Super Star and Gladiator under

Pune and Udaipur conditions; 30×30 cm spacing for
Montezuma at Kalyani conditions; and 30×40 cm for Super
Star under Delhi, and for Sonia Meilland under Udaipur
conditions, as quality flower production was maximum there.

For commercial cultivation of rose, NPK 400:200:200
ppm/plant/week at ‘run off’  stage is recommended.
Coimbatore   centre commended NPK [(NH4)2 NO3, H3PO4

and KNO3] 150:40:150 for cv. First Red under protected
conditions. At Ludhiana, 60:40:40 g/m2 NPK with cv. Super
Star, is recommended. Delhi centre found 10 cm pruning from
Dept. 23 to Oct. 1, in rose cvs. Queen Elizabeth and
Happiness, and 45 cm leaving 4 shoots, from Oct. 13 to Nov.
17 in cv. Super Star as the optimum. Against weeds,
Oxyflurofen at 0.5 kg a.i./ha drenching at Kalyani, and 1 kg
a.i./ha at Ludhiana; Oxyflurofen (1 kg a.i./ha) or Diuron (2 kg
a.i./ha) at Delhi in cvs. Super Star and Raktagandha, and
Diuron (2.5 kg a.i/ha) or Simazine (3 kg a.i./ha) or Round Up’
(1 kg a.i./ha) at Yercaud and Bangalore conditions, had been
found quite effective.
2.2. Gladiolus

Pune centre with cv. Sancerre at 25 × 10 cm spacing
and Hessaraghatta, Kalyani and Ludhiana centres found 4.5
- 5.0 cm gladiolus corms at 20×20 cm spacing and 8 cm depth
quite effective.

For weed control in glaldiolus field, application of
Basalin or Stomp @ 1.87 l/ha, followed by hoeing 75 days
after planting, proved quite effective. NPK application of 45-
50: 10-30: 10-20 g/m2 along with 10 kg FYM or 300:150:200
kg/ha has been recommended for different regions of the
country.
2.3. Carnation

Under polyhouse conditions in Solan, when cvs
Impala, Super Star, Veleta and Fantasia were supplied with 4
h extended lighting, induced early flowering with maximum
floral stalk. Also they recommended April planting resulting
in earlier flowering (160 days) while October planting delayed
it (213 days) but gave better stalk length and floral diameter.
Also they recommended ‘pinch and a half method’ for earlier
and regulated flowering. Planting at 15 × 15 cm spacing
(444444 plants/ha), twice pinching (40 and 60 days after
transplanting) and application of NPK @ 30-40:20:10 g/m2

gave highest yield with nitrogen in 3 splits (basal, one month
after and two months after transplanting).

2.4. Chrysanthemum

Solan centre developed the technology for year
round flower production through staggered planting,
pinching, growth retardants, photoperiod regulation and
cultural practices, as following: 

ALD treatments at later stages of growth (1 and 2
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months after planting) extend vegetative growth than LD
treatments immediately after planting. GA 50ppm advances
the flowering while NAA at 50 ppm delays it. At Ludhiana,

by providing natural short day conditions from Dec. to Feb.
and artificial short days from March, flowering was induced
in May in the cv. Punjab Anuradha. Black polythene covering

of the plants of cvs Birbal Sahni, Jubilee, Flirt, Sunil, Jayanti
and Vijay for 14 h daily at night till 60-70% buds show their
colour, induced earlier flowering. 

Rooting was more in suckers than the terminal
cuttings though reverse was true with respect to flowering
and yield. Spacing of 30×30 cm with single pinching at 4th

week or 2 pinchings at 4th and 7th week of planting provide
higher yield. Azospirillum, VAM and phosphobacterium
along with 200 ppm N, 40 ppm P and 200 ppm K provide
better growth, yield and post harvest life in cvs Bronze Spray
and Red Spray.

2.5. Orchids

A potting medium consisting of charcoal, brick
pieces and coconut fibre in equal parts for epiphytic orchids
like Aerides multiflorum and Dendrobium moschatum; loam
soil, river sand, leaf mould, charcoal dust and old mortar
(1 : 1 : 1 : 0.5 : 0.5) for terrestrial orchids like Cymbidium
aloifolium and Phaius tankervillae; and brick pieces, coir
dust and charcoal for Vanda spp. have been found quite
suitable. In epiphytic orchids, viz., Aerides multiflorum and
Phalaenopsis amabilis, hardwood charcoal chunks were
found best as compared to tree fern fibres, over burnt brick
pieces and coconut husk while in Cattleya bowringiana
and Dendrobium moschatum, tree fern fibre was found best. 

Isabgul as gelling agent and polyprophylene bags
as culture vessels gave outstanding response for orchid
micropropagation. 

In Cattleya bowringiana and C. trianni, long day
treatment suppressed complete flowering while
supplementary illumination (16 h day length) induced earlier
flowering by 47-59 days in Dendrobium, Phalaenopsis
amabilis and P. Schilleriana. 

A fertilizer solution containing potassium nitrate
(2.63 g), ammonium sulphate (0.44 g), magnesium sulphate
(2.04 g), mono-calcium phosphate (1.09g), calcium sulphate
(4.86g), ferrous sulphate (0.50g) and manganese sulphate
(2ml, of 1% solution) in 4.5 l water at 7 days interval improved
growth and flowering in Dendrobium moschatum, Aerides
multiflorum, Vanda spp. and Dendrobium cv. Sonia. For
commercial cultivation of Dendrobium cv. Sonia-17, 0.2%
spraying twice weekly of NPK (20 : 30 : 30) is recommended.
In Rhyncostylis gigantea, 500 ppm each of N. P, K, and in
Aerides multiflorum and Dendrobium moschatum, 1000 ppm
N and 500 ppm each of P and K at fortnightly interval
spraying resulted in better growth and flowering. At Yercaud
conditions, in Epidendrum radicans and Coelogyne spp.,
VAM applied near root zone at the time of planting and foliar
application of NPK (10:5:10) @ 0.2% gave best results.

2.6. Anthurium

Top cuttings, nodal cuttings and suckers can
successfully be propagated on 100% cocopeat. Spadix
explant could successfully be established after HgCl

2
 0.1%

for 10 min surface sterilization and culturing on MS medium
supplemented with 2, 4-D (2 mg/l) and kinetin (0.3 mg/l) for
organogenesis at Vellanikkara. Shading at 75% level
responded best. NPK at 30:10:10 or 30:20:20 at 0.2% + GA

3200ppm + Azospirillum + VAM is recommended for
commercial cultivation of anthurium. 
2.7. Tuberose

The varieties Prajwal and Vaibhav have been
recorded best at most of the centres, however, the
performance of Single type tuberose is recommended for
cultivation at different locations. Planting of medium (2.6-3.0
cm) and large bulbs (3.0-3.5 cm) at 20 x 20 cm has been
recorded best. However, for early flowering and more flower

PRC Pinching Retardant Lighting Blackout (days) Blooming period

June 2 June 24 July 28 NLD upto Aug. 4 48-70 Oct.2-Nov.4

Aug. 5 Aug. 27 Sept. 30 NLD upto Aug. 26+ ALD 48-73 Dec. 11-Jan. 1
from Aug. 27 - Oct.6

Oct. 11 Nov. 2 Dec. 5 ALD upto Dec. 12 50-74 Feb.11-Mar.4

Dec. 1 Dec. 20 Jan. 23 ALD upto Jan. 30 94-115 May 24-June 6

Feb.2 Feb.24 April 1 ALD upto April 8 48-73 June 8-29

April 3 April 22 May 28 ALD upto April 22 + NLD 52-72 Aug.7-29
from April 23-June 4

 Blackout means natural/artificial short days after termination of light to the stage till 60-70% flower buds showed colour.
 NLD = natural long days, and ALD = artificial long days.
 The range under blackout column denotes variation with the treatment.
 PRC = planting of rooted cuttings.
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yield, 45 days rest period is suggested. NPK (200:200:200
kg/ha) is recommended for commercial cultivation.
2.8. Gerbera

Pune centre recorded 2-row planting of gerbera cv.
Sangria at 30×20 cm spacing under naturally ventilated or
tunnel type polyhouses as best though under open
conditions, 30×30 cm spacing with 10g/m2 NPK is
recommended. Srinagar centre recorded 15 g N, 15 g P and 10
g K/m2 as best at 30×20 cm spacing. Pune centre also
recommended 100 ppm N, 40 ppm P2O5 and 150 ppm K2O per
day along with 10 kg FYM/m2/year in gerbera cv. Golden
Gate under a naturally ventilated polyhouse. They also
recorded highest number of flowers in var. Ornella under
polyhouse with 15 g N, 20 g P and 20 g K/m2.
2.9. Jasmine

Terminal nodal cuttings in Jasminum grandiflorum,
and terminal and semi-hardwood in J. sambac and J.
auriculatum are best suited for mist propagation in the sand
medium. Most species rooted well when cuttings contained
4 leaves, treated with 4000 ppm IBA and planted in vermiculite.
April-September was the best period for taking the cuttings. 

Pinching of new shoots produced after pruning
delayed flower bud formation by 14 days in J. Auriculatum
and 17 days in J. grandiflorum. Pruning of J. grandiflorum
in 3rd week of December at 90 cm height retaining 10 shoots
was found best at Hessaraghatta. However, instead of
pruning, chemical defoliants, viz., PCP (pentachlorophenol)
3000 ppm or potassium iodide 4000 ppm were found best. In
J. grandiflorum, cycocel at 1000 ppm twice (one in the first
week of February and 2nd in 1st week of March) increased
flower production vis-a-vis essential oil content. Spacing of
1.5 × 1.5 m for J. grandiflorum var. White, 50 × 50 cm for J.
sambac and 75 × 75 cm for J. auriculatum were found
optimum. However, 1.8 × 1.8 m spacing (3086 plants/ha) was
found most economical in case of J. grandiflorum.

Coimbatore recommended NP 120 : 240 : 240 g/plant
in J. auriculatum and 100 : 10 : 120 alongwith 10 kg FYM in
two split doses (Jan. and July) for 50 : 15 : 20 g/m2 NPK for J.
auriculatum and J. sambac. Coimbatore centre recommended
a basal dose of 10 kg FYM followed by Fe2SO4 25g + ZnSO4

4g + 60 : 120 : 120 g NPK in two split doses (Dec. and June)
in J. sambac cv. Gundumalli. They further recommended
Azospirillum and phosphobacteria along with 75%
recommended N and P doses in J. sambac cv. Gundumalli
and J. grandiflorum cv. Co.2. Hessaraghatta recommended
split application of N @ 33.5 g/plant/year each in December,
April and August, than single application of 100 g/plant/
year. Foliar spray can reduce the consumption to its 50%.
Application of magnesium @ 40 kg/ha, Zn 5 kg/ha and
molybdenum 2 kg/ha has been recommended by IIHR for J.

grandiflorum.
2.10. Other crops

In China aster, 30 × 30 cm spacing and NPK 30 : 30
: 30 g/m2 or 300 : 200 : 200 kg/ha has been reported best. In
marigold, 40×30 cm (83333 plants/ha) for African and 15 × 15
cm for French marigold with a NPK dose of 30 : 20 : 20 g/m2 is
recommended. Pinching at 40 and 60 days after transplanting
is also recommended.
3. Post harvest management
3.1. Rose

Storage of rose cut flower at 4-8ºC for 24h followed
by simulated transit has been recommended by Ludhiana
centre. Delhi centre recommended pre-cooling at 4ºC for 24 h
for reduction of respiration rate and increasing of vase life of
cut roses. Wet stored cut roses, irrespective of the cultivar
and temperature, showed increased fresh and dry weight. 

Ludhiana centre with Raktagandha cut roses,
recommended 3% sucrose + 200 ppm 8-HQC + 200 ppm citric
acid. Pune found increased vase life of 6.85 days in Gladiator
rose when pulsed with 3% sucrose + 300 ppm aluminium
sulphate. Further, Pune centre found increased vase life with
pre-transit treatment of 3% sucrose + 300 ppm citric acid +
1mM silver thiosulphate. Pulsing of Raktagandha roses with
3% sucrose for 18 h at 20ºC, extended the vase life. Ludhiana,
Lucknow and Pune found enhanced vase life in cut roses
when pulsed with 300 ppm aluminium sulphate + 3% sucrose,
followed by holding solution treatment of 300 ppm aluminium
sulphate and 1.5% sucrose. 

D-fructose at 3% for cv. Happiness, Al2(SO4)3 300
ppm and MgSO4150 ppm over 450 ppm of FeSO4 and MnSO4

for Queen Elizabeth roses, among chlorides, NiCl2 at 300
ppm for Sonia Meilland roses, and AgNO3 100 ppm, L-
ascorbic acid 500 ppm and kinetin 2.5 ppm for Christian Dior
roses enhanced the vase life. In Super Star, tight buds
developed to commercial maturity in vase solution of 250
ppm 8-HQC, 100 ppm acetyl salicylic acid and 1% D-fructose.
Super Star pulsed with 0.2 mM STS for 15 min, followed by
300 ppm 8-HQC + 2% sucrose holding solution improved
bud opening and longevity. D-fructose 1%, boric acid 500
ppm and COCl2 250 ppm for Raktagandha; 4% sucrose, 250
ppm COCl2 and 200 ppm 8+HQC for Eiffel Tower, and 100
ppm aspirin and 4% sucrose for rose var. Dr. B. P. Pal, were
helpful as bud opening holding solutions. 

3.2. Gladiolus

Sucrose 15-20% + 8 HQC 200 ppm as a pulsing
treatment for 24 h, and sucrose 4% + Al2(SO4)3 300 ppm or
NaOCl 50 ppm or 8-HQC 200 ppm as holding solution has
been found quite effective for floret opening and vase life
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improvement in gladiolus. Gladiolus cut spikes treated with
4% sucrose, 300 ppm Al2(SO4)3 and 25 ppm sodium
hypochloride, stored at 4ºC for 0-3 days and subjected to
simulated transit for 48 h either wrapped with polythene or
polypropelene or cellophane sleeves recorded the highest
post harvest life.

3.3 Carnation
Treatment with 4mM STS for 15 min at room

temperature before pre-cooling is quite effective for
improving vase life of cut carnations. 

3.4 Chrysanthemum
Cut flowers treated with 1.5% sucrose + 200 ppm 8-

HQC and packed in corrugated paper showed significant
improvement in vase life. Wrapping the flowers in craft paper
for 24 h or in polythene for 24-48 h has been recommended.
Citric acid 75 ppm + AgNO325 ppm was recorded as the best
holding solution. 

3.5. Anthurium

For pulsing, HQ 500 ppm + sucrose 5% for 6 h or
BA 25 ppm + carbendazim 0.2% or Al2(SO4)3300 ppm for 24 h,
and for holding solution, AgNO3 25 ppm + sucrose 5% or
Al2(SO4)3 300 ppm + kinetin or BA 25 ppm + sucrose 5% are
quite effective for improving the vase life of cut anthurium. 

3.6. Tuberose

Citric acid 300 ppm + sucrose 2% at 3.6 pH as
pulsing treatment, and NaOCl 100 ppm as holding treatment
and packaging in polythene for upto 24 h are recommended
for tuberose cut spikes.

3.7. Gerbera

Al2(SO4)3 300 ppm + sucrose 2% as pulsing and
AgNO3 (SO4)3 25 ppm as holding solution increased the vase
life in gerbera vars Thalassa and Lyonella.

4. Crop Protection
4.1 Rose

Pune centre through epidemiological studies
recorded severe powdery mildew in rose during November
to March. This centre recorded good control of disease by
spraying with 0.02%. Sulfex or 0.5% Karathane or 0.1%
Bavistin immediately after pruning and thereafter 2 more
sprayings at 10 days interval in cv. Gladiator. However, 0.05%
Dinocap/Tridemorphs at 10 days intervals, or 0.05%
Difencanozole, Hexaconozole, and Pencanozole were also
effective.

Leaf spot at Pune condition was found severe during
June to October which was effectively controlled to a tune
of 65% with 0.2% Captan or Mancozeb or copper oxychloride
or 0.1% Benlate sprayings 6 times at 10-days interval with
cv. Mabella. Die-back in rose cv. Mabella at Pune centre was

controlled to a tune of 60% with 3 sprayings of 0.2% Captan
50 WP, starting immediately after pruning and then after 10
days. Against Botrytis grey mould, 0.2% Kavach was found
quite promising. 

Hessaraghatta recorded 1.0 kg a.i./ha of carbofuran
at 5-10 cm depth of soil quite effective against red scale.
Three applications of Monocrotophos and Phosphomidon
controlled aphids at Pantnagar. Bangalore found Vertimec or
Polo or Mitec at 0.5 ml/l or 1% Jatropha oil promising against
mites. For thrips, Dimethoate or Methyl-o-demeton or
Chlorpyriphos were effective. Against caterpillars,
Hessaraghatta recorded 0.05% methyl parathion or
chlorpyriphos very promising. Neem kernel extract (4%),
0.05% methyl parathion, oxydemetonmethyl and 2% neem
oil sprayed fortnightly, effectively controlled thrips,
caterpillars and beetles of rose at IIHR. 
4.2 Gladiolus

Captaf 0.03% controlled gladiolus corm rot
effectively in the vars Melody and Sancerre. Before planting
and after lifting of corms, 10-15 minutes dipping in 0.3%
Captan or Thiram or 0.2% Emisan-6, mancozeb or Benomyl,
followed by drenching/month in the standing crop, controls
Fuarium wilt effectively, as well as storage rot. HWT at 50-
55ºC is also effective. Kavach or Dithane M-45, each at 0.2%
controls Botrytis grey mould in gladiolus. Bio-agent,
Trichoderma harzianum is also useful against cort rot
disease in gladiolus.
4.3. Carnation

Ludiana centre found spray of 0.3% Blitox or Captan
or 0.2% spray of Foltaf or Dithane M-45 quite effective
against alternaria leaf spot/blight of carnation, and Kalyani
centre obtained promising results with Bordeaux mixture,
followed by 0.02% Benomyl or 0.03% Captaf, and Bavistin +
Captaf against Fuarium wilt in carnation.
4.4. Chrysanthemum

Six sprays of 0.02% Chlorothanonil or Mancozeb
fortnightly after disease incidence, control the leaf spot
diseases of chrysanthemum (Alternaria, Colletotrichum
and Septoria). Sprayings seven times of 0.2% copper
oxychloride or mancozeb + 0.1% sticker, at 10 days interval
from June to October has been recommended for the control
of leaf spot diseases. Bavistin 0.1% or Difoltan 0.3% or
Daconil 0.2% spraying monthly controls Septoria leaf spot
which is a serious disease under Bangalore and Kalyani
conditions. 
4.5. Tuberose

Brassicol powder (30%) at 30 kg/ha against stem
rot (Sclerotium rolfsi); Iprodene (0.025%), followed by
Difencanozole (0.05%) sprayings at Pune conditions against
leaf blight; and against all the diseases at Kahikuchi
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conditions, 0.01% Carbendazim + 0.02% captan and 40g/m2

Basamid G reduced the disease incidence significantly.
Trichoderma viride 20g/m2, followed by carbendazim 0.01%
+ Captan 0.02% had been found reducing Sclerotium wilt of
tuberose significantly at Pune conditions.
4.6. Gerbera

Pune centre controlled gerbera leaf spot/blight with
0.01% Benomyl, followed by 0.02% Kavach and 0.05%
Difencanozole while Kahikuchi centre recorded a good
success by spraying the gerbera plants with 0.03% copper
oxychloride, followed by 0.02% Mancozeb against gerbera
leaf spot/blight. Benomyl 0.01% + Captan 0.02%, followed
by Benomyl 0.01% and Trichoderma viride 20 g/m2 has been
found effective against gerbera foot/root rot.

PROSPECTS IN FLORICULTURE INDUSTRY

Traditional flower production

The domestic floriculture industry is growing at an
annual rate of 7-10 % per annum with the total annual
turnover of Rs 300 crores. Traditional flowers such as
marigold, jasmine, chrysanthemum, china aster, crossandra
and tuberose, rose petals etc occupy nearly two thirds of
the total area.The domestic consumption of loose flowers
especially marigold, China aster, jasmine, crossandra, barlaria,
etc. has been increased tremendously. From the area and
production statistics also it is clear that the area under
traditional flowers has been increased significantly (>90%
of total flower crops area). Cut flower production under open
field conditions can also be mentioned in the traditional
floriculture.   This sector is still an unorganized one with lots
of scope for making it a systematized one with the involvement
of all the agencies. Research is required on developing high
yielding varieties, year round production (chrysanthemum,
china aster, marigold) and in promotion of crops like annual
chrysanthemum, desi rose, etc.

Protected cultivation of cut flowers

Worldwide consumption of floriculture products is
estimated to be 60 billion US dollars. Cut flowers contribute
about 60 percent of the world trade and the remaining are

live plants, cut foliage, dry flowers, dried plants etc. Since
India is situated comparatively closer to major flower
consuming countries that its Asian counterparts. It has good
scope and potential in flower trade. The severe winter in
major flower producing European Countries is also an
advantageous factor to India, especially areas like Bangalore,
Pune, Hyderabad,   Nasik, North East (for Orchids and
Anthurium) which enjoys moderate climate   all throughout
the year. The prospect of an auction market for floricultural
products coming up shortly at Singapore give an added
advantage to India.

In India nearly 98.5% of flowers are grown under
open cultivation and hardly 1.5% flowers are grown under
greenhouse. Beside the export growth the domestic demand
for cut flowers is expanding at an impressive rate of 7-8%,
which opens up new avenues for greater investments in this
sector. Until this time, the floriculture industry in India is
over dependent on cultivation of roses and its time for us to
diversify into other crops like orchids, anthurium, gladiolus,
lilium, alstroemeria, carnation, and tuberose etc. 

The global floriculture market is around 70 billion
US dollars of which 3940 million dollars value is traded in cut
flowers only. The Aalsmeer in Holland is the largest market
for cut flowers. To ensure quality flower production of cut
flower, greenhouse technology is required for uniform
production. Before taking cut flowers under greenhouse
certain consideration should be kept in mind for flourishing
business.

 Greenhouse is to be constructed according to the
location, climate and crop to be grown

 Availability of labour, quality water and planting material

 Development of Post harvest handling techniques and
efficient marketing channel

Cut Green – An evergreen tool for diversification
Flowers and foliage fit perfectly in the changing

social sector of the world over. The billion-dollar floriculture
industry worldwide has projected itself as worldwide
phenomena in the recent decade. In the sphere of agro-
export, cut foliage trade is now identified as an extreme focus

Table 6. Existing and future production centre in India 

Flower Existing Location Future Location

Rose Bangalore, Pune Kodaikanal, North -East
Carnation Sangali, Satara, Bangalore, Otty, Kullu, Simla Uttaranchal, North -East, H.P
Gerbera Sangali,Satara, pune, Bangalore New Delhi, Kolkata, North -East
Orchids Tamilnadu. Kerla, Maharashtra, Mangalore, Guwhati Goa, North -East
Anthurium Croog, Kerla, Bangalore, Ali bagh North East, Bangalore
Lilium Ooty,Bhimtal,Kullu North-East, Utarakhand
Bird-of Paradise Bangalore North-East, Pune, Utarakhand
Gladiolus J& K ,Bangalore, Pune, H.P. Delhi, Kalimpong Delhi, Kolkata, North -East
Tuberose & marigold Bangalore, Kolaghat, Rajasthan  Delhi, UP, Haryana, Kolkata, North –East, Uttarakhand
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Many nurserymen in our country are exporting foliage plants
to West Asian countries. Flower/foliage leaves have to take
advantages of the changed socio-economically situation in
various parts of the country. The per capita consumption is
on rise worldwide including India, but proportion of
spreading is not so high in India. The trends indicate that
production is steadily increasing which is essential for the
growth of pot plant industry in India. The pot plants are
grouped into four broad categories

 Flowering pot plant,  Green or foliage pot plant,
 Hanging basket plants,  Bulbous pot plants

Nursery industry

A nursery can be a part of a diversification strategy
to make a farm more profitable, or it may be only enterprise.
Nursery production usually involves reduced levels of
synthetic fertilizers and pesticides, use of IPM systems and
focus on building the soil to promote plant health. The plant
material available in most of our nurseries today
unfortunately is out dated or substandard. Lack of quality
planting material is the major hindrance for not realizing the
full potential of floriculture in India. Plant material of various
kinds (seedlings, budded plants, rooted cuttings, bulbs,
tubers, corms, annual seed, etc.) is required for commercial
flower production, pot plant production (and their rentals),
for adding to home garden and for landscaping (corporate
landscaping, bio-aesthetic planting, etc.).

Most of the nurseries still follow the same old
practices of production, management and marketing of
nursery material. An attempt was made to focus some of the
strategies for Hi-tech nurseries for future growth of nursery
industry in our country which includes –
  Production of quality planting material i.e. through

segment for rejuvenating the stagnant economy. Cut foliage
is used as a filler, lining and background material in various
flower arrangements. They also used for bringing life to the
bouquets, wreaths and garlands. Cut foliage has the
following advantages: -
  User cost of production because most of them can be
grown in open conditions,   Year round production of a
particular crop,   No strict time limit for storage,   Lesser
risk of damage to quality while transport,  Longer shelf life

Flower seed production:
Seed production of seasonal flower crops is a

lucrative business and is practiced in considerable area in
Punjab and Haryana. This offers higher returns from unit
area. Of late, demand is increasing in the domestic market
also. Research work is required on the development of high
yielding varieties including F

1
 hybrids, agro-techniques for

producing uniform seed with higher certification standards.

Table 8. Important cut Foliage Crops of Global Trade

Trees Araucaria, Pinnus, Thuja, Eucalyptus
Shrubs Acalypha, Cordiline, Aralia
Creepers Asparagus, Monstera, Scindaspus
Annuals/perennials Coleus, Cosmos, Gyphsophilla, Aster,

Larkspur, Antirrhinum, Golden rod
Grasses Fountain grass, Bear grass
Palms Christmas Palm, Chinese fan palm, Areca

palm
Ferns Leather leaf fern, Asparagus fern etc.

Pot plant production
As the growing demands of potted plants for use

of various purposes in India and for the export to other
countries is increasing. At present India exports potted
plants nearly 50% and it is 10% higher than the cut flowers.

Table 7. Crops suitable for cut flower production under greenhouse

CROP pH EC Temperature Photoperiod Co
2
(ppm) Yield/ Varieties

(mMhos/ (D/N) (Hr) m
2
/year

cm)

Rose 6.2-6.8 0.7 28/18 14 1000-1500 150-300 First Red, Grand Grand Gala,
Konfetti, Raval Vivaldi,
Golden Gate

Carnation (Standard) 6.0-7.0 1.2 18/13 16 500-1500 200-300 Scania, Garbo, Tanga,Raggio-de-
Sole,Calypso

Chrysanthemum 6.2-6.7 1.0 16/10 10 700-900 250-450 Snowball, Snowdon,Bright
Goden,Anne

Lilium(Asiatic & Oriental) 6.5-7.0 1.0 18/12 50% shade 1000-2000 100-200 Connecticut King, London,
Pollayana, Stargazer, Tiber,
Acapulco

Gerbera 6-7 1.4 16/12 14 800-1200 200-300 Diana, Nettle, Sangria, Rosula,
Gloria, Sun Way

Alstroemeriaa 6-7 1.0 18/15 16 1000-1500 - Pluto, No.-14 Alladdin,Tiara,

Cardinal
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satellite nurseries,   Development of infrastructure,
 Container plant production and rentals,  Plug plant
production,   Corporate landscaping,   Plant tissue culture,
  Seed production

This segment may not require much research but
requires adequate extension for transferring the already
developed technologies. On the research side, the use of
PGR’s can further be exploited in propagation and seed
production of ornamentals. 

Value addition

The floriculture trade value addition takes place at
every step to create a novel product to cater the demands of
the heterogeneous consumers. The trends in floriculture keep
pace with the trends in the fashion industry and hence the
evolution of the floriculture is much more rapid than the
other industries. The flower trade across the continents is
valued at US$ 6 billion but in reality the trade is much mire in
magnitude as the value added products and their sale starts
after the sale of the fresh flowers at the auction houses.
Value addition in floriculture includes 

1.  Extraction of essential oils: The major flower crops
important for essential oil extraction are rose, jasmine,
tuberose, vanilla etc. The major producers of essential oils
are Brazil, China, USA, Egypt, India, Mexico, Guatemala and
Indonesia. The demands for the essential oils progresses at
a rate of 7-9% per annum and offer unique scope for large
scale cultivation of essential oil bearing crops and their
processing using both conventional and ultra modern
vacuum distillation/ solvent extraction/ liquid co2 methods.
Essential oils and perfumery from natural sources are in great
demand. In India flower crops grown for essential oil
production are limited and include mainly rose, jasmine,
tuberose, etc. Rosa damascene is exclusively cultivated for
extraction of essential oils, rose water, attar, gulkhand, etc. in
certain pockets of Rajasthan and Uttara Pradesh.

Research should be focussed on development of
varieties with higher oil content and standardizing distillation
methods for higher oil recovery. Further, identification of
more crops and standardization of production technology
needs to be included in the research agenda. Promotion of
this sector encourages ancillary industries like steam
distillation and use of indigenous technical knowledge (ITK)
for making value added products. 

2.   Value added commercial fragrant products from rose
 Rose water,  Rose oil, ottoo or atter of roses,   Concrete,
Absolute of rose,   Itra of roses
Aromatherapy

Since the beginning of civilization, humankind has
been aware of the effects of scent on the body, mind and

emotion. Flowers were used to attract love, food and
protection. Fragrant plants were worn to heal the body.
Essential oils of flowers provide us with avarity of therapeutic
benefits. The scent of essential oils is conveyed by the
olfactory nerve to areas of the brain that can influence
emotions and hormonal response. When used in a bath or
massage, the oils are absorbed through the skin and carried
by body fluids to the main body systems; such as the nervous
and muscular systems for a healing effect. Pure essential
oils are blended for harmonious, combined effects and
fragrance. Ancient healing art creates balanced blends to
promote:

  Rose water,   Calmness,  Emotional and hormonal
balance,   Stress relief,  Rejuvenation and more

With the increasing emphasis on the naturio-
therapy for common ailments the concept of aromatherapy
is widely practiced in the west. This increasing demand for
the natural fragrances from flowers offers unique scope for
India to produce these oils and export. The concept of
aromatherapy is also gaining importance in India as well and
scope exists for diversifying onto cultivation, extraction of
aromatic principles with known therapeutic values.
Aromatherapy is also have a marvelous adjunct to most
other forms of treatments like

  Psychotherapy,   Nutritional counseling,   Medical
herbalism,   Orthodox medicine
Dry flowers

Dry flowers constitute nearly 15% of the global
floriculture busuness and form the major share in Indian
floricultural exports as well. Dry flowers constitute more than
2/3rd of total floricultural exports from India. At present the
industry is not well organized and depends on the plant
material available in forests and no systematic growing of
specialized flowers exist anywhere in the country. The demand
for the dry flowers is increasing at an impressive rate of 8-
10% and therefore there is a great scope for the Indian
entrepreneurs. For making dry flowers, flowers and plant
parts can be collected from wild sources or some flower
crops that are air-dried and used include Dahlias (Dahlia
hortensis), Poppy seed heads (Papaver somniferum), Roses
(Rosa), Delphinium, Larkspur (Consolida ambigua),
Lavender (Lavandula augustifolia), African Marigold
(Tagetes erecta), Strawflower (Helichrysum bracteatum),
Cornflower (Centaurea cyanus), Statice (Limonium
sinuatum), Globe amaranth (Gomphrena globosa), and Lotus
pods etc., can be exclusively grown for this purpose.

Under public sector, only one institute, NBRI,
Lucknow has done significant work on flower drying. In this
sector, a status report on the technologies developed and
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Table 9. Flowers for aromatherapy and medicinal uses

Flower Source Aromatherapy Class Medicinal use Traditional

Geranium Leaves, stems, flowers Blancing, soothing Shin refresher, asteringent
Jasmine Flowers Uplifting, soothing, balancing Antiseptic, aphrodisiac, emollient
Lavender Flowering tops Calming balancing soothing Antiseptic, anti-inflammatory, Muscle relaxant, skin

conditioners, asteringent
Rose flowers Cooling, balancing, Emollient, aphrodasiac asteringent

Calming, toning
Salvia (clary sage) Leaves, flowers Energizing, stimulating Soothing agent
Violet leaves Calming, balancing Soothing agent, Skin conditioner

Table 10. Floral derivatives for aromatic Industry 

Flower Species Aroma type ProductionMethod Uses

Rose Rosa damascena Floral Steam distillation Food flavour, Lotions, Eye washes, tobacco flavouring
Jasmine Jasmine sambac Floral Solvent extraction Perfumes, lotions, tea   tea flavouring, aggarbatis
Tuberose Polianthus tuberosa floral Solvent extraction High grade perfumes,lotions
Marigold Tagetes minuta Floral herbaceous Solvent extraction Perfumery, aggarbatis, Tobacco flavouring
Geranium Pelargonium graveolus floral Steam distillation Cosmetics, soaps
lavender Lavendulaaugustifolia herbaceous Stem distillation Flavouring agents, jams,Ice cream,and cosmatics
Violet Viola odorata herbaceous Solvent extraction High grade perfumes and cosmatics
saffron Crocus sativus floral Hydro-distillation Flavouring agent in food Stuffs, and beverages, Perfume

making

their feasibility for immediate application needs to be
prepared. Research should be focused on simple and
inexpensive methods of drying different flowers. Transfer of
technologies developed is also of prime importance as many
people are not much aware of this.

Pot Pourri

Flowers, herbs and spices have been used for
thousands of years to add fragrance to our lives. Pot pourri
is a mixture of dried, sweet –scented plant parts including
flowers, petals, seeds, stems and roots. The basis of a pot
pourri is the aromatic oils found within plant. These oils are
confined to the flowers, not are at their peak at flowering
time. Two kinds of potpourri can be made – dry and moist.
The most common the dry method, is quicker and easier, but
the potpourri does not last long. Both methods require a
“fixative” which is responsible for absorbing the aromatic
oils and slowly releasing them. The common fixative includes
finely ground non-iodized (pickling) salt, iris root (dried
rhizomes of the iris plant), sweet flag (calamus root), gum
benzoin, storax and ambergris. Fixatives are those ingredients
that fix the aroma.   This is the substance which is used to
make the scent last longer. They came in many forms, liquid,
dried and powdered.

Pharmaceutical and nutraceutical compounds

Natural products (often referred as secondary
metabolites) are important in many aspects of life, imparting
taste, aroma and colour to most of our foods and providing
a vast number of pharmacoactive chemicals used in medicine

and agriculture. Although many safe synthetic compounds
are currently in use by industry and in modern agriculture,
there is a strong international tendency to augment some of
the synthetic chemicals with natural compounds that often
are safer and environmentally friendly. Plants do produce
such pharmacologically valuable compounds, which are used
not only in medicine but also as dietary supplements. Such
compounds include pigments, oils and alkaloids. Plant
colours belongs to three main types of classes, namely,
flavonoids, carotenoids and betalains which are of highly
industrial value to make synthetic / natural coloring agents.

Industrial application of pigments

Lutein and zeaxanthin are xanthophylls, which
belongs to carotenoid pigments consisting of more than 600
members. Lutein is a yellowish pigment found in kale, spinach,
broccoli, and marigold and gives yellow colors to corn and
egg yolk and various fruits, vegetables and flowers.
Zeaxanthin shares health benefits with lutein and can be
either taken from food or produced in our body from lutein
by biochemical conversion. Dried marigold petals and
concentrates are used as feed additives to improve the
pigmentation of the poultry skin and eggs of laying hens.
Pigment prepared from dried and ground flower petals of
tagetes is mixed in the feed at levels of 0.125-0.250 %. In
addition to anti-oxidant actions, beta-carotene coverts in
our body to Vitamin A, which is essential for our body
functions including vision. Like beta -carotene, lutein is a
carotenoid found commonly in diets. Studies indicate lutein
and zeaxanthin are essential nutrition for eyes and vision.
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The break up of floricultural exports indicates that
the export of dry flowers, flower seed and propagules and
products from essential oils contributes significant share in
the exports besides cut flowers. There is also shortage of
quality planting material in the domestic sector. In view of
this, the immediate needs are as follows:
1. Standardization of production technology of important

cut flower under protective cover.
2. Development of new and improved varieties of flower

crops through conventional as well as non-conventional
methods of breeding.

3. Large scale disease free quality multiplication of
commercial flower crops through in vitro methods.

4. Manipulation of flowering through photoperiodic
control and other means.

5. Organic farming using bio-fertilizers, bio-stimulants and
organic manures.

6. Control of insect pests and diseases of flower crops.
7. Standardization of extraction of essential oils from

flowers crops.
8. Identification of ornamental crops for drying, and

standardization of drying and packaging technology.
9. Studies on pre-harvest, harvest and post-harvest factors

affecting cut flowers. 
10. Investigations on storage, packaging and transportation

of flowers.
11. Promotion of indigenous ornamental plants and flowers

in the trade.
12. Development of transportation hub at different

locations.
13. Government should facilitate floriculture as other

countries dose.
14. Ensuring quality of the produce and certification.
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Table 11. Insecticidal compounds from flower crops

Crop Species Principal Effect
Constituent

Marigold Tagetes minuta Limonene Repellent for flies and
Tagetes patula mosquitoes

Chrysanthemum Dendrothema Pyrethrum Knock down effect on
Cinerarifolium Lepidopetera insects
D. coccineum

Periwinkle Catharenthus Rotenone type Caterpillar and beetles
roseus

Sabadilla lily Schoenocaulon Sabadilla Contact and stomach
Officinale poison for Caterpillars,

leaf hoppers, thrips And
bugs, but toxic to
honeybee

Nicotiana Nicotiana sp. Nicotine Effective against soft
bodies Insects like
aphids and caterpillars
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