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lans'k

Hkkjrh; lH;rk Ñf"k fodkl dh ,d vkèkkj jgh gS vkSj vkt 
Hkh gekjs ns'k esa ,d lqn`<+ Ñf"k O;oLFkk ekStwn gS ftldk 
jk"Vªh; ldy ?kjsyw mRikn vkSj jkstxkj esa izeq[k ;ksxnku 
gSA xzkeh.k ;qokvksa dk cM+s iSekus ij] fo'ks"k :i ls 'kgjh 
{ks=kksa esa izokl gksus ds ckotwn] ns'k dh yxHkx nks&frgkbZ vkcknh ds fy, vkthfodk 
ds lk/u ds :i esa] izR;{k ;k vizR;{k] Ñf"k dh Hkwfedk esa dksbZ cnyko gksus dh 
mEehn ugha dh tkrh gSA vr% [kk|] iks"k.k] i;kZoj.k] vkthfodk lqj{kk ds fy, rFkk 
lekos'kh fodkl gkfly djus ds fy, Ñf"k {ks=k esa LFkk;h fodkl cgqr t:jh gSA

fiNys 50 o"kks± ds nkSjku gekjs Ñf"k vuqla/ku }kjk l`ftr dh xbZ izkS|ksfxfd;ksa ls 
Hkkjrh; Ñf"k esa cnyko vk;k gSA rFkkfi] HkkSfrd :i ls (e`nk] ty] tyok;q)] 
ck;ksyksftdy :i ls (tSo fofo/rk] gkWLV&ijthoh laca/)] vuqla/ku ,oa f'k{kk 
esa cnyko ds pyrs rFkk lwpuk] Kku vkSj uhfr ,oa fuos'k (tks Ñf"k mRiknu dks 
izHkkfor djus okys dkjd gSa) vkt Hkh ,d pqukSrh cus gq, gSaA mRiknu ds ifjos'k 
esa cnyko ges'kk gh gksrs vk, gSa] ijUrq ftl xfr ls ;g gks jgs gSa] og ,d fpark 
dk fo"k; gS tks mi;qDr izkS|ksfxdh fodYiksa ds vk/kj ij Ñf"k iz.kkyh dks vkSj 
vf/d etcwr djus dh ekax djrs gSaA

fiNyh izo`fÙk;ksa ls lcd ysrs gq, ge fuf'pr :i ls Hkkoh csgrj Ñf"k ifjn`'; 
dh dYiuk dj ldrs gSa] ftlds fy, gesa fofHkUu rduhdksa vkSj vkdyuksa ds 
ekWMyksa dk mi;ksx djuk gksxk rFkk Hkfo"; ds fy, ,d CywfizaV rS;kj djuk gksxkA 
blesa dksbZ lansg ugha gS fd foKku] izkS|ksfxdh] lwpuk] Kku&tkudkjh] l{ke ekuo 
lalk/u vkSj fuos'kksa dk c<+rk iz;ksx Hkkoh o`f¼ vkSj fodkl ds izeq[k fu/kZjd gksaxsA

bl lanHkZ esa] Hkkjrh; Ñf"k vuqla/ku ifj"kn ds laLFkkuksa ds fy, fotu&2050 dh 
:ijs[kk rS;kj dh xbZ gSA ;g vk'kk dh tkrh gS fd orZeku vkSj mHkjrs ifjn`'; 
dk csgrj :i ls fd;k x;k ewY;kadu] ekStwnk u, volj vkSj Ñf"k {ks=k dh LFkk;h 
o`f¼ vkSj fodkl ds fy, vkxkeh n'kdksa gsrq izklafxd vuqla/ku laca/h eqn~ns rFkk 
dk;Zuhfrd izQseodZ dkiQh mi;ksxh lkfcr gksaxsA

(jk/k eksgu flag)
dsUæh; Ñf"k ea=kh] Hkkjr ljdkj





Foreword

Indian Council of Agricultural Research, since inception in the year 
1929, is spearheading national programmes on agricultural research, 
higher education and frontline extension through a network of Research 
Institutes, Agricultural Universities, All India Coordinated Research 
Projects and Krishi Vigyan Kendras to develop and demonstrate 
new technologies, as also to develop competent human resource for 
strengthening agriculture in all its dimensions, in the country. The 
science and technology-led development in agriculture has resulted in 
manifold enhancement in productivity and production of different crops 
and commodities to match the pace of growth in food demand.

Agricultural production environment, being a dynamic entity, 
has kept evolving continuously. The present phase of changes being 
encountered by the agricultural sector, such as reducing availability of 
quality water, nutrient deficiency in soils, climate change, farm energy 
availability, loss of biodiversity, emergence of new pest and diseases, 
fragmentation of farms, rural-urban migration, coupled with new IPRs 
and trade regulations, are some of the new challenges. 

These changes impacting agriculture call for a paradigm shift in our 
research approach. We have to harness the potential of modern science, 
encourage innovations in technology generation, and provide for an 
enabling policy and investment support. Some of the critical areas as 
genomics, molecular breeding, diagnostics and vaccines, nanotechnology, 
secondary agriculture, farm mechanization, energy, and technology 
dissemination need to be given priority. Multi-disciplinary and multi-
institutional research will be of paramount importance, given the fact 
that technology generation is increasingly getting knowledge and capital 
intensive. Our institutions of agricultural research and education must 
attain highest levels of excellence in development of technologies and 
competent human resource to effectively deal with the changing scenario.

Vision-2050 document of ICAR-Directorate of Floricultural 
Research (DFR), Pune has been prepared, based on a comprehensive 
assessment of past and present trends in factors that impact agriculture, 
to visualise scenario 35 years hence, towards science-led sustainable 
development of agriculture.
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We are hopeful that in the years ahead, Vision-2050 would prove to 
be valuable in guiding our efforts in agricultural R&D and also for the 
young scientists who would shoulder the responsibility to generate farm 
technologies in future for food, nutrition, livelihood and environmental 
security of the billion plus population of the country, for all times to 
come. 

 

(S. AYYAPPAN)
Secretary, Department of Agricultural Research & Education (DARE)

and Director-General, Indian Council of Agricultural Research (ICAR)
Krishi Bhavan, Dr Rajendra Prasad Road,

New Delhi 110 001
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Floriculture has emerged as an economically viable diversification option 
in the Indian agri-business and has captured the interests of many 
new entrepreneurs into agricultural sector. Flower cultivation has been 
practiced in India since times immemorial but it is only in the recent 
years that floriculture has blossomed into a viable business sector. The 
improvement in the general level of well-being in the country and 
increased affluence, particularly among the middle class, has led to 
transformation of the activity of flower growing into a burgeoning 
industry. India is bestowed with ideal temperature conditions from North 
to South and East to West for commercial floriculture throughout the 
year in some or other part. 

According to the estimates of National Horticultural Board (NHB), 
total area under flower crops in the country during 2013-14 was 255.0 
thousand ha with production of 1754.0 and 543.0 thousand metric 
tonnes of loose and cut flowers, respectively. In loose flower production, 
Tamil Nadu (343.65 thousand metric tonnes) leads the chart, followed 
by Karnataka (211.5 thousand metric tonnes) and Madhya Pradesh 
(200.4 thousand metric tonnes). Whereas, in cut flower, the lead 
position is occupied by West Bengal (145.2 thousand metric tonnes), 
followed by Karnataka (71.5 thousand metric tonnes) and Odisha (57.4 
thousand metric tonnes). The loose flower production almost doubled 
during the last two decades. The area expansion during the same period 
was to the tune of 1.64 times. In India, nearly 98.5% of flowers are 
grown under open cultivation while hardly 1.5% are grown under 
greenhouse cultivation. The export basket of the Indian floricultural 
products comprises of dry flowers (77.1%), cut flowers (6.1%), bulbs 
and rhizomes (0.8%), cut foliage (0.02%) and others (15.9%).

Keeping in view the growing importance of the floriculture sector, 
the Department of Agricultural Research and Education (DARE) 
has established a full-fledged Directorate of Floricultural Research 
(DFR) during the XI Plan. The DFR has a mandate to coordinate 
floricultural research on genetic resource utilization, development of 
cultivars, standardization of production technology including climate 
resilience, repository of data bank, generating need based technology 
for crop protection and value addition. It will also serve as an advanced 
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centre for HRD in floriculture and landscaping. Beside this, it will 
provide the technological support to the growers and entrepreneurs 
resulting employment generation to rural youth. The Directorate aims 
at development of climate-resilient, environment friendly, cost-effective 
technologies suitable for different agro-climatic conditions, thereby 
reducing the dependence on cost-intensive extraneous technologies. 

The Vision 2050 document of the Directorate emphasizes on the 
need based strategies to realize accomplishments as per the identified 
roadmap by tapping the available opportunities through multi- 
disciplinary mode. 

I would like to express my gratitude to Dr. S. Ayyappan, Hon’ble 
Secretary, Department of Agricultural Research & Education (DARE) 
and Director-General, ICAR for his visionary approach; Dr. N. K. 
Krishna Kumar, Deputy Director General (Horticultural Science) and Dr. 
T. Janakiram, Assistant Director General (Horticultural Science), ICAR 
for their valuable guidance and interest in preparation of this document.

I appreciate and thank the efforts made by my colleagues  
Dr(s). Tarak Nath Saha, Prasanna Holajjer, Prabha K. and Girish K.S. 
in bringing out this document.

Dr K P Singh
Director

ICAR-DFR, Pune
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Context

Flowers, by nature attract every human being. The importance of 
flowers in socio-cultural and religious life of the Indian people can 

hardly be exaggerated. Though flower cultivation has been practised in 
India since time immemorial, floriculture has blossomed into a viable 
and profitable business only in recent years. The present day floriculture 
industry is dynamic, global, competitive, fast-growing and witnessed 
significant growth rates during the past few decades. Scope of floriculture 
has increased tremendously in India which is evident by exponential 
increase in area from 4,000 ha during 1970’s to 2, 55,000 ha during 
2013-14 and production of loose flower 2, 33,000 MT (1993-94) to 
17,54,000 MT (2013-14) and also increase in cut flower production 
from 555 million number (1993-94) to 76,731 million number (2012-
13). Considering the present growth rate, the area under flower crops is 
expected to further increase to 9 lakh hectares by 2050. The estimated 
production of loose flowers will be 5.7 million tones and cut flowers 
27,273 million numbers by the end of 2050 from 1.46 million tones 
of loose flowers and 8750 million numbers of cut flowers at present 
(NHB, 2012-13). The total monetary worth of both loose flowers 
and cut flowers is estimated to rise from ` 40840 million to ` 263784 
million. Considering the present growth rate, the area under flower crops 
is expected to further increase to 9 lakh hectares by 2050. 

The global floriculture trade is estimated to be at US$ 70 billion 
at present. The floriculture industry is growing at the rate of 8-10 per 
cent per annum. Globally more than 145 countries are involved in 
the cultivation of ornamental crops and only 50 countries are active in 
floriculture production on a large scale. India ranks second in flower 
cultivation next to China. Though, India’s present share in the global 
floricultural export market is negligible (~0.61%) as compared to the 
Netherlands (58%), Columbia (14%), Equador (7%), Kenya (5%), 
Israel (2%), Italy (2%), Spain (2%) and others (10%). 

According to the latest estimates from Associated Chamber of 
Commerce and Industry of India (ASSOCHAM), the floriculture 
industry in India is poised at about ` 3,700 crore with a share of a 
meagre 0.61 per cent in the global trade which is likely to reach 0.89 
per cent by 2015. It is growing at a compounded annual growth rate 
of about 30 per cent and is likely to cross ` 8,000 crore mark in terms 
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of value by 2015. Europe continues to be the prominent destination for 
Indian floriculture exports. However, in the recent years India has been 
exporting floriculture products to the Japanese and Australian markets. 
Export of floriculture products has been growing at 12 per cent over 
the past decade. The present export of floricultural produce from India 
stands at ` 455.90 crore (2013-14) which rose from a meager level of 
` 14.6 crore (1990-91).

In the recent past, floriculture has been considered as a viable option 
for much needed diversification in cereal-based agriculture in the country. 
Within the floriculture sector there are a number of diversification 
avenues such as hi-tech/protected cultivation, flower seed production, 
nursery industry, dry flowers, essential oils, natural dyes and pigments, 
nutraceuticals, and turf culture, etc., which need to be expanded further. 
Emerging market trends as a result of changing lifestyles in general and 
outlook towards life in particular, economic boom in the country and 
increasing affluence, particularly among the middle class population has 
transformed the flower industry from infancy into a flourishing industry. 
A paradigm shift in our efforts to strengthen research and development 
would be required. The Directorate of Floricultural Research (DFR), 
Pune will play a proactive role in this direction. In the context of 
changing floriculture scenario in the country added emphasis on 
handling, production, value addition and protection technologies would 
be required. The growing domestic market of flowers, floral products, 
potted plants and florist greens in big cities provide visibility to the 
impact of Research and Development (R&D) of flowers related subjects. 
The R&D has been provided strength by different funding agency of 
Government of India such as Agricultural and Processed food Products 
Export Development Authority (APEDA), National Horticultural Board 
(NHB), National Horticulture Mission (NHM) etc. These efforts have 
provided ample avenues of employment and entrepreneurship among 
the rural unemployed youth and small farmers. Above all, the risks of 
climatic changes are lurching large for which a strategic planning for 
sustainable floriculture industry in the country would be required. 





Challenges

India is bestowed with rich bio-diversity of ornamental crops. Its 
varied agro-climate, ample sunshine and proximity to the markets 

of Middle-East and South Asian countries offer great opportunities to 
harness potential in floriculture. As a result, floriculture is progressing 
rapidly in the country. Production and productivity of several flower 
crops have increased manifold, several new ornamental crops have been 
introduced and many of them have shown success in non-traditional 
areas. In spite of the export potential, the performance of the Indian 
floriculture sector has not been encouraging. Though, the exports of 
modern floricultural products are on the rise in the last 7 to 8 years. 
But the industry is not performing well and most of the units have lost 
their fragrances and have been closed down.

The Indian floriculture industry is facing a number of challenges 
related to trade environment, inadequate infrastructure and marketing 
concerns such as high import tariff, inadequate cold chain management 
facility, non- availability of dedicated carriers, higher freight rates. 
The production (non-availability of basic inputs, seeds and planting 
materials, quality irrigation, skilled manpower and aging plantation) and 
marketing level challenges (product diversification and differentiation, 
vertical integration and innovation, and quality and environmental 
issues) has created a negative impact on the present produce and on 
its marketability. Challenges being faced by floriculture industry are 
enumerated here under. 

1. Climate Change

The impact of climate change on flowering plants and crops is 
becoming apparent. Commercial production of flowers, particularly 
grown under open field conditions, will be severely affected leading to 
poor flowering, improper floral growth and colour development besides 
reduction in the blooming span. Melting of ice cap in the Himalayan 
regions will alter temperatures, normally required for flowering of many 
ornamental plants like Rhododendron, Orchid, Tulip, Alstroemeria, 
Magnolia, Narcissus, etc. Some of them will fail to bloom or flower with 
less abundance while the others will be affected differently. Indigenous 
species in the natural habitat may not proliferate and will be under 
threat of unfavorable agro-climatic conditions. Unseasonal monsoon 
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may deprive the Western Ghats and surrounding regions of normal 
precipitation, affecting those species requiring higher humidity and 
water. Similarly, the plains may also be affected either by drought or 
floods and abrupt seasonal variations. The onset of new diseases, pests 
or even altered resistance to the existing pathogen/pests is also expected. 
The performance of some of the well-established commercial flowering 
cultivars may turn poor or may be erratic. The agronomic practices 
will also require modification as a result of the global warming and 
other weather events. Under conditions of changing water availability, 
growers need to consider both short-term and long-term cropping 
strategies. Drought could become a challenge in areas supposed to have 
high temperature and low rain fall. Further, the yield losses may occur 
due to changes in temperature and humidity resulting into change in 
population dynamics of pathogens and insects.

2. Plant Breeder Rights

Since India is a signatory to General Agreement on Tariff and Trade 
(GATT), plant breeder rights will have to be recognized and abided by 
the Indian government. Pirating of foreign plant patents and violation 
of breeder rights has become increasingly punitive at the international 
level. In the light of new Intellectual Property Right (IPR) regime 
and plant variety protection, non-registration/protection of indigenous 
cultivars and genetic resources may result in potential loss to floriculture.

3. Production Related Challenges

At the production level, the floral industry is faced with challenges 
mostly related to availability of basic inputs, including quality seeds and 
planting materials, quality irrigation and skilled manpower. The common 
production related challenges are:
• The land holdings are getting smaller over a period of time. The 

non-availability of irrigation source/scarcity of water complicates the 
situation.

• Low productivity of crops due to inferior genetic stock and poor 
management.

• Inadequate supply of quality planting material of improved cultivars.
• Availability of reliable and precision instruments and equipment.
• Information management.
• Linkages between R&D labs and industry.

4. Plant Protection Related Challenges

• Diseases, pests, nematodes and crops do co-exist in the cropping 
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environment and always challenge the successful cultivation and 
post-harvest handling of crops. Increased incidence of soil borne 
pathogens, viral and phytoplasmal infections, nematodes and 
foliage and flower pests affecting the quantity as well as quality of 
production.

• Hi-tech floriculture methodologies involving indiscriminate  
pesticide inputs result in development of pesticide resistance, 
contamination of soils and environment and damage to beneficial 
organisms.

• Changing climate scenario - emergence of new pests and pathogens 
and re-emergence once controlled pests and pathogens.

• Domestic spread and movement of pests and pathogens to pest/
disease free areas.

• International trade - Risk of incursion of pests and pathogens 
through import and export of pest and pathogen free floriculture 
products meeting international standards.

5. Post-harvest related challenges

Post-harvest management is the toughest challenge in India. Due to 
absence of established standards or grades for produce, growers usually 
follow their own set of guidelines to meet the prevailing demands in 
the market. Packing of floriculture produce is either unprofessional or 
primitive, as the age old packaging material (paper cartons, bamboo 
baskets or jute bags) are still used by many growers. Improper transport 
and packing techniques involving poor temperature and air management, 
episodes of cooling and warming in the absence of proper pre-cooling 
techniques, results in accelerated growth of pathogens on delicate petals 
and other floral parts.

6. Market Related Challenges

The economic crisis has significantly affected the floriculture industry 
worldwide with demand for floricultural products considerably declining 
in all the major consuming countries such as Europe, USA and Japan. 
This consequently affects export levels and employment in the flower 
sector, particularly in the developing countries. Pricing has been affected 
across the product segments. Decline in turnover is a major concern 
for most of the floriculture companies in the major markets, which is 
estimated at 30-50 per cent drop in the margin. Further, the competition 
in the international arena has been increasing with the entry of new 
African Countries in the global trade. Besides, a number of Asian 
neighbours’ are also emerging as competitors in the export market 
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such as China, Nepal, Srilanka and Pakistan. Other major marketing, 
challenges faced by the Indian flower exporters are related to low level 
of product diversification and differentiation, vertical integration and 
innovation, and challenges associated with quality and the emerging 
environmental concerns. With increasing involvement of supermarkets 
in flower trade, organizing logistics are also becoming a critical factor 
for the Indian flower exporters. Although there is a vast scope for 
the floriculture industry, steps are necessary to develop the industry to 
meet the quality requirement of the international flower auction houses. 
Meeting international quality standards, requires adoption of modern 
technology and protected environment, which are very expensive. Both 
land and labour are cheaper and competitive in the African countries 
Some African countries like Ethiopia and Kenya have gone strongly in 
pushing through hi-tech floriculture at all costs. So it is necessary that 
India too watches out these imminent threats and takes timely measures 
to ward off the ensuing consequences. The probable challenges are as 
under:
• Shortage of air freight capacity, especially during the peak period 

leads to a backlog at the airports. This is a serious disadvantage for 
perishable products like fresh flowers.

• Air freight rates for transporting flowers from India are very 
exorbitant compared to other countries.

• Air cargo handling capacity and cold storage facilities for perishables 
are almost non-existent at the international airports.

• Currently, export of flowers from India to the European Economic 
Community (EEC) are subject to custom duty at 15 per cent during 
summer and 10.5 per cent in winter. Countries such as Israel, 
Columbia, Kenya and Zimbabwe need not to pay this levy. Thus, 
this poses a great challenge to floriculture industry in India.





Operating Environment

The Directorate of Floricultural Research (DFR) will oversee and 
co-ordinate research on floriculture on genetic resource utilization; 

development of cultivars; evolution of user-friendly production 
technology, plant health management related issues, productive use of 
water and other resources; value addition; plant architecture engineering 
and management; maintain repository of data and act as an advanced 
centre for training on floriculture. It will provide essential technological 
support to the growers and entrepreneurs, thereby generating 
employment to the educated unemployed youth. Thus, cost-effective 
technologies suitable for different agro-climatic situations, developed 
by the Directorate will reduce dependence on costly and often variable 
extraneous technologies. The basic and applied research undertaken by 
it will play a key role in creating and maintaining strong school of 
basic sciences to blend with applied research with trained and motivated 
scientists. As an outreach programme of the Directorate, AICRP on 
Floriculture will continue to work with five ICAR based Institutes, 15 
Budgetary and 5 Voluntary centers located across the length and breadth 
of the country in developing and evaluating cultivars and technologies 
suited for different agro-climatic regions.

With the advent of new emerging areas like protected cultivation, 
synergy of crop improvement with biotechnology, India has to develop 
floriculture programmes to keep pace with the emerging needs. All 
these improvements are largely dependent on imported technology 
with huge outflow of precious foreign exchange. The front-ranking 
areas of floriculture such as dry flower technology, essential oil 
extraction techniques, pharmaceutical and nutraceutical compounds, 
natural dyes and plant pigments extraction, potted and plug plants,etc 
could be appropriately addressed by the Directorate. More and more 
area especially under hills and nearby metro cities would be increased, 
thereby, benefiting many rural unemployed youths including women. 
The Directorate is also working on conducting interdisciplinary research 
in flower crops through AICRP on Floriculture. In recent past around 
90 varieties of roses, 80 of gladiolus, 150 of chrysanthemum and 15 
of other floriculture crops have been developed. A large number of 
technologies particularly on crop production, protection, post-harvest 
management and value addition aspects have been standardized. It 
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helps in the effective co-ordination and in strengthening the outreach 
programmes. Research activities of the Directorate are planned as under:

Traditional Flower Cultivation

The domestic consumption of loose flowers of crops such as 
marigold, China aster, chrysanthemum, jasmine, tuberose, rose, 
crossandra and nerium etc. has increased tremendously. More than 90 per 
sent of the area under flower crops, is occupied by these flower crops to 
meet out the demand. This sector, despite having huge potential, is still 
unorganized. The DFR would focus on the following research themes:

Field view - China Aster

• Develop high yielding varieties for the year-round production, 
particularly of chrysanthemum, China aster and marigold.

• Develop agro-technology with new inputs that would emerge in 
the coming years.

• Develop quality standards and flower label protocols for their 
acceptance in supermarket chains.

• The threat of climate change looms large over agriculture and 
floriculture is no exception. A number of flowers like chrysanthemum, 
poinsettia and carnation are either photo-sensitive or thermo-sensitive 
or both. Changing pattern in photo-periodism and thermo-periodism 
would greatly alter the blooming patter in such flower crops. Climate 
Change is expected to enhance the global temperatures by 2-3°C 
by 2050. This would alter the chilling requirement of some of the 
temperate flower crops. Temperature rise is also likely to alter the 
insect pest and disease incidence patterns in a number of flower 
crops. The insect pest and pathogen dynamics would bring about 
a change in use of pesticides in open and protected environments. 
Increase in temperature would alter the relative humidity levels that 
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would have profound impact on disease incidence and spread. Such a 
scenario opens up research avenues on photo and theromoperiodism, 
insect pest and disease behavior and their mitigation.

• With villages transforming to towns and towns to metros and metro 
to metropolis and megopolos, the area under peri-urban areas would 
shrink tremendously. The flower cultivation therefore would shift to 
farther places and the flowers therefore need to be transported to 
longer distances. Innovative packing technology and packing material 
for enhancing the post-harvest life of loose flowers thus need to be 
developed to withstand the transportation stress.

Protected Cultivation

The cut flowers, which are 
presently being exported from India, 
come from hi-tech floricultural units. 
Protected cultivation, although in 
limited area (5% of total flower crop 
area), contributes significantly to total 
floricultural exports. India has several 
advantages and a huge potential to 
increase the acreage under intensive 
flower production to further increase 
the floricultural exports, provided 
more number of low costs units 
are opened in feasible locations 
with sound technological back-up. 
Varied agro-climatic conditions in 
different regions of the country suits 
region specific cultivation of different 
flowers and ornamentals crops. The DFR would focus on the following 
research themes: 
• Develop indigenous varieties suitable for export and resistance against 

biotic and abiotic stress.
• In view of the rapidly shrinking of land for agriculture use owing to 

industrialization and urbanization, the concepts like soilless culture, 
aeroponics, multi-stationery greenhouse and use of eco-friendly 
botanicals to maximize production. The DFR could intervene into 
such path breaking research areas.

• Energy shortages would force us to look for alternate energy sources. 
Therefore, the DFR would focus on harnessing solar energy, use of 
light emitting diode (LED) illumination in polyhouses, development 

Loose Flower-Tuberose
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of sensors for regulating microclimate regimes to make protected 
cultivation more profitable.

• Incident light depletion due to particulate air and other pollutants 
would reduce the overall productivity under protected structures. 
Search for new cladding material for the polyhouse, therefore, would 
be intensified.

Cut Flower Export 

In spite of the measures taken by the government to improve the 
export competitiveness of Indian cut flowers, our exporters continue to 
face one or the other problems. Sometimes Indian rose consignment 
exported to Europe are being rejected due to quality concerns. In order 
to address these issues DFR would strive on:

Protected Cultivation of Chrysanthemum

Cut Flower-Lilium
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• Product diversification by introducing new flower crops to increase 
the competitiveness of the Indian industry. 

• With retail boom and entry of super markets, there would be a 
phenomenal increase in the sale of Indian flowers provided, the 
flowers meet the standards. The DFR would develop such standards 
that are at par with the global standards.

• The DFR would strive to develop indigenous flower labels that 
are at par with the global labels (Like MPS, EurepGAP) for wider 
acceptability of Indian produce.

Dry and Dye Flowers

Dahlias, poppy seed heads, roses, African marigold, strawflower, 
cornflower, statice, globe amaranth, and lotus pods, etc. are used for 
making dry flowers. At present, the industry is not well organized and 
depends largely on the plant material growing wild in forests. The 
demand for dry flowers is increasing at an impressive rate of 8-10 per 
cent and, therefore, there is a great scope for the Indian entrepreneurs. 
Also, at present the natural dyes from flower are also used in food 
and textile industry to limited extent. More crops need to be identified 
along with procedures for their full extraction. The DFR shall focus 
on the following:
• To identify and introduce new flower crops that are suitable for 

making dry flowers and other related value added products.
• To develop and promote natural dyes for making pot-pourries and 

other dry flower arrangements.
• To develop technologies for more efficient drying and dying to make 

the products much more realistic and durable.

Flower Seed Production

Seed production of seasonal flower crops is a lucrative business and 
is practiced in sizable area in Punjab, Karnataka, Andhra Pradesh and 
Maharashtra for domestic and export markets. This offers higher returns 
per unit area. The DFR aims to target on the following:
• Research on the development of high yielding varieties including 

F1 hybrids, agro-techniques for producing uniform seed that meet 
the international certification standards.

• Cheap labour would no longer be so in years to come due to acute 
shortage of labour owing to migration and availability of more 
lucrative avenues for skilled labour. Research on mechanized tools 
for pollination and emasculation, processing, packaging etc. will be 
prioritized.
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• Due to climate change the abundance and behavior of the pollinizers 
would be affected drastically. This calls for alternative methods for 
enhancing the pollination and seed set.

Pot Plants and Plug Plants 

Majority of the foliage and flowering pot plants are of tropical and 
sub tropical origin. Therefore, India has a natural advantage in this 
sector. Creating public parks and landscaping of avenues and highways 
have opened up the scope for mass production of plug plants. To 
maintain the momentum, the DFR would work on the following issues:
• Shrinking land resources would fuel the demand for pot plants 

and container growing in the years to come. Depletion of media 
constituents like coco peat, vermiculite and perlite would necessitate 
search for new media constitutes that are equally cheap and eco-
friendly.

• The concept of green buildings has already ushered in. There would 
be a spurt in usage of light emitting diodes (LED) and other related 
lights in the interiors. The pot plant segment of floriculture need 
to fine tune itself for this changing light sources. The DFR shall 
work on the impact of the different light sources on pot plant and 
plug plant production.

• To develop a profile of pot plants that can withstand an obnoxious gas 
environment in indoor conditions and also reduce indoor air pollution.

Nursery Industry 

Quality planting material is one of the major bottlenecks for 
harnessing the potential of floriculture enterprises in India. Good quality 
planting material of various kind like seedlings, budded plants, tissue 
cultured plants, rooted cuttings, bulbs, tubers, corms, annual seeds, 
etc., is required for boosting the commercial flower production, pot 
plant production, for home gardens and for landscaping (corporate 
landscaping, bio-aesthetic planning, etc.). The DFR shall focus on:
• Identifying new potential plant species for landscaping and nursery 

industry.
• Developing diagnostic tools for rapid detection of infected planting 

materials.
• Identifying new molecules for faster rooting of cutting and other 

propagules.
• Establish quality standards for the identified crops
• Depleting water resources would call for more xeriscaping and low 

maintenance plants for landscapes.
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Essential Oils, Natural Dyes and Nutraceuticals 

Essential oils, natural dyes and nutraceuticals from natural sources 
have large market in the country. The flower crops grown for essential 
oil production are limited in India which include mainly rose, jasmine, 
and tuberose. Also, both flowering and foliage ornamentals are rich 
in nutraceutical pigments like anthocyanine, carotenoids, betalains and 
chlorophylls, which have a wide range of applications in healthcare. 
Some are also rich sources of antioxidants like ascorbic acid (from rose 

Essential Oil extraction Unit

hips), tannins (rose leaves) which need to be exploited commercially. 
DFR would like to focus on the following issues: 
• The DFR shall strive to identify new crops/varieties with such 

compound, assess their food safety requirements and popularize 
them commercially.

• The DFR shall develop protocols for establishing bio-factories to 
produce plant pigments in vitro for food fortification and functional 
foods.

Landscaping and Lawn/Turf 

The concept of growing plants in the multiple containers held 
vertically on the wall is becoming popular for indoor landscaping of 
multistory complexes due to limited space. Also, the demand for lawn 
grasses is increasing in recent times. All these consume considerable 
amount of water for sustenance. Depleting water resources would 
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threaten the expanding turf industry. Therefore, research efforts will be 
directed towards:
• Use of recycled water and its influence on turf quality.
• Identifying suitable species that can perform well under the climate 

change.

Post-harvest Management 

Post-harvest management would continue to be a major challenge 
for floriculture. The DFR therefore shall strive to minimize losses by 
focusing on developing:
• Post-harvest modules in different flower crops in view of the climate 

change.
• User-friendly innovative products (tablets and liquid formulations) 

for enhancing the post-harvest life of cut flowers and loose flowers.

Post-Harvest Study-Chrysanthemum 

• Suitable packaging material for loose flowers, cut flowers, pot plants, 
cut foliage and dry flowers.

International Trade

Globally, the number of plant breeder rights offered by UPOV, 
CPVO and USPTO are the highest to ornamental crops when compared 
to other agricultural and horticultural crops. The trend is likely to 
continue. Our native ornamentals need proper protection from being 
misused. Also, the export cargo is subject to sanitary and phyto-sanitary 
norms requiring custom clearance, quarantine inspection and certification 
about the residues of plant protection chemicals. For achieving these, 
DFR should focus on meeting international standards and market 
intelligence.
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Sanitary and Phyto-sanitary Norms

The export cargo is subject to sanitary and phyto-sanitary norms 
requiring custom clearance, quarantine inspection and certification about 
the residues of plant protection chemicals. Flowers are sent in cargo as 
perishables, where the required temperature and relative humidity need 
to be maintained. There have been several instances in the recent past 
in which the export consignments of Indian flowers have come in for 
severe scrutiny thus adversely affecting India’s cut flower exports.

Research on Plant Breeders Rights

Globally, the number of plant breeder rights offered by UPOV, 
CPVO and USPTO are the highest to ornamental crops when compared 
to other agricultural and horticultural crops. The trend is likely to 
continue. A similar trend is anticipated in India with the introduction 
of Protection of Plant Varieties and Farmers’ Rights Act 2001. The 
gazette notification for rose and chrysanthemum registration has been 
issued and many more flower crops are under consideration.
• The DFR would take the leadership role in identifying the new 

flower crop species for developing the DUS test guidelines.
• Research would be focused on identifying the special characters in 

those selected crops and develop protocols for their validation.
• Develop molecular tools to finger print the varieties to establish the 

DUS status of those varieties developed in the country.

Biotechnology and Molecular Breeding

With resistance brewing against the introduction of genetically 
modified organism (GMO) in vegetables and cereal crops, lesser 
resistance is expected in crops which are not consumed. Global trends 
indicate that flower crops are major beneficiaries of biotech applications. 
The DFR would aim at:
• Structural and functional genomics. 
• Transcriptomics and Metabolomics. 
• Marker assisted selection (MAS) for important commercial traits in 

major flower crops. 
• Trait specific improvement through molecular breeding. 





Opportunities

Despite the global recession affecting the Indian floriculture export, 
the competition in the international arena has been increasing 

with the entry of new African countries like Ethiopia and Tanzania 
and Asian neighbours’ like China, Nepal, Sri Lanka and Pakistan, in 
floriculture sector.

The potential for expansion of commercial floriculture in India, 
including production for domestic and export of cut flowers and plants is 
unlimited provided the country diversifies the existing products and the 
product range. Further, it has been observed that except for Saudi Arabia 
and UAE, India has not been able to make its presence felt in the Asian 
floriculture markets such as Japan, Singapore, Korea and Russia, where 
China, Thailand and Malaysia are the consistent suppliers. Therefore, 
vigorous efforts are required for the Indian floriculture industry to make 
a significant mark in the established and emerging markets, such as those 
in the Asian region, and in the East European region. 

16

International Flower Auction Centre, Bengaluru

Some of the areas in which market opportunities exist for the Indian 
floriculture industry are: hi-tech cultivation and product diversification 
(orchids, anthurium, gladiolus, tuberose), and foliage cultivars, tapping 
the landscaping opportunities with growing real estate market worldwide; 
nursery industry is also opening up for supplying trees, greens and 
ornamental plants; floral arts-floral designing (which is increasingly 
getting popular in the events such as weddings and festivities); and 
catering to the growing demand for custom made products; dry flowers 
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and foliage; flower seed production; essential oils and natural dye. There 
is vast potential in floriculture because of the following factors:
1. Global demand for flowers is rising at a pace of 15-25 per cent 

which cannot be completely met by the present major players. In 
years to come, India can and must grab on such an opportunity. 
With production in traditional areas (the Netherlands and USA) 
reaching the threshold level, the countries like Columbia, Israel, 
South Africa and Kenya have emerged as the new production 
centers. India needs to dart the emerging opportunities. Most flowers 
are grown under protected conditions in covered structures like 
greenhouses in European and other countries. Due to intense cold, 
high energy cost, production in these countries is limited during 
the winter months. Thus, they have to depend largely on imports 
to meet their peak domestic demands as most of the festivals fall 
during this period. Against this background, India has a strong 
chance of entering the market and carving a position for itself.

2. High cost of production in the developed countries has provided an 
opportunity for labour abundant countries like India. For instance, 
the cost of skilled, qualified supervisory manpower in India is only 
10 per cent of that in the Netherlands.

3. Most of the major flowers producing countries are industrialized 
countries and small in area. The land, available for cultivation is 
shrinking. The acquisition cost of land is, therefore, very high 
and this makes it unattractive to set up floriculture units in those 
countries. With ample agricultural land at its disposal and driven 
by the need to diversify its agriculture into more remunerative 
commercial crops, India has a great opportunity to bank upon 
floriculture.

4. Stringent environmental laws and restrictions in the developed 
countries will lead to further rise of production cost. The floriculture 
units in these countries have to pay heavily for pollution abatement. 
For example, the Dutch government has prescribed certain strict 
norms for reducing environmental hazards in the production of cut 
flowers and ornamental plants.

5. Obviously, once all the above steps are introduced, the production of 
cut flowers in the Netherlands and European Economic Community 
(EEC) will no longer be profitable or viable. Therefore, these 
countries will have to procure more flowers from the developing 
countries to run the auction houses and distribution networks all 
over the world. This presents an excellent opportunity for India to 
focus on floriculture as a thrust area.
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6. In India, eco-norms are yet to be extensively and strictly followed, 
thus permitting the hi-tech floriculture units is an easy way to escape 
from environment mandate. This enables Indian floriculture units 
to continue to produce at a comparative cost advantage. Moreover, 
magnitude of environmental pollution created by the Indian hi-
tech floriculture producers is much less than that by the European 
producers.

7. Contract farming can be a step to overcome the economics of 
small scale production and also to ensure quality in floriculture. 
Developing vertical integration and joint ventures could be adopted 
by Indian growers, to increase the volume of their sales to reap the 
benefits. Although Indian rose production is globally comparable 
and competitive in terms of costs and returns, increasing export 
volume will help to achieve higher profitability.

8. Many cut flower producers who have tried direct marketing/
exporting opine that the production units, especially the small ones, 
should concentrate exclusively on production while either a large 
scale unit on an exclusive marketing/exporting agency can take up 
export task. The exports are not channeled through reputed agencies, 
which often been either rejected or offered prices much lower than 
the ruling international prices. The quality aspect of Indian cut-
flower exports needs to be examined of top priority.

9. The increasing demand for both cut flowers and potted plants in 
the Western countries may be exploited with improved productivity 
and area expansion under flower crops. 

10. There is great scope for diversification thereby expanding the product 
ranges both for domestic and export markets.

11. Opportunities for floriculture and landscape gardening are increasing 
due to urbanization, aesthetics and enhanced purchasing power.

12. Rich bio-diversity offers raw material for flower processing and 
better scope for crop improvement, especially, to develop genotypes 
resistant to biotic and abiotic stresses and also responsive to 
low input management thorugh conventional biotechnological 
approaches.

13. Employment for skilled/unskilled manpower including rural youth 
and women in floriculture.

14. Rural e-extension, a product of Information Technology (IT) 
revolution in the country may be capitalized for easy and rapid 
dissemination of improved technologies. The Information and 
Communication Technologies (ICT) will have an enhanced role in 
production and marketing.



19

Vision 2050

15. Integration of developments in contemporary technologies such as 
electronics, material science, computer, bio-technology, etc. offer vast 
scope for rapid improvement and progress.

16. Higher CO2 concentration will increase to potential yield of many 
flowers. The increased plant growth in bulbous crops, for example, 
results in an increase in the bulb yield. It is also likely that crops 
would be of shorter duration, thus reducing water requirements and 
inputs cost.

17. For the production of flowers, climatic conditions are very important. 
The temperature profile, humidity and abundant sunlight play a 
vital role in deciding the quality and bulk of the flowers. India with 
rich bio-diversity in ornamentals coupled with varied agro climatic 
conditions, ample sunshine facilitates year round production of 
flower crops.

18. Potential to address social and economic issues such as employment 
generation, private sector investment, entrepreneurship and women 
empowerment.

19. Flowers are perishable commodity and about 40 per cent of the 
cost is incurred on the post-harvest handling operations. Therefore, 
the location of production centers near international ports for quick 
delivery of perishable lot is desirable.

20. Further, India has advantage of the least flying time (6 h) with 
respect to Japanese market. Other for eastern markets in the Gulf are 
also within 3 to 5 hours flying time, this is again a major advantage 
as it means significant savings in terms of time and freight cost.

Opportunities for Accelerating Research and Development

Technologies have been developed for production of ornamental 
crops and ameliorating avoidable losses due to biotic and abiotic stresses. 
But still there is a long way to accomplish the realized potential. There 
is need to identify the technological gaps and relevant research based 
strategies have to be devised to harness the optimum level of production 
through cost effective and eco-friendly approaches.

The following strategies would be adopted to accomplish the vision 
and goals of the ICAR-Directorate of Floricultural Research, Pune.

Development of Improved Cultivars

• Genetic resources evaluation, utilization and conservation for effective 
use for development of improved cultivars to meet the challenge of 
climate-change, biotic and abiotic stresses, besides yield and quality.

• Crop improvement through conventional methods like hybridization/
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selection/mutation and also employing the time tested and socially 
accepted first and second generation frontier science technologies 
like biotechnology, molecular biology and bio-informatics.

Quality Planting Material 

• Improved technologies including micro-propagation for mass 
production of quality planting material.

• Development of protocols for quality testing of planting material 
including virus indexing and certification.

Production Technology 

• Developing region-specific, energy-efficient, low-cost and eco-friendly 
production systems for maximizing quality production.

• Standardization of growing environment, energy optimization and 
low-cost protected structures for the commercial flower crops.

• Standardization of production technology for loose flowers and cut 
flowers under open field and protected condition.

Post Harvest Management and Value Addition

• Development of suitable low-cost per and post-harvest technologies 
for longer shelf-life and quality for domestic export markets.

• Development of protocols for post-harvest processing and value 
addition to realize the huge potential of flower drying, essential 
oils, natural plant pigments, etc.

Plant Health Management

• Preparation of an inventory of pests, pathogens and nematodes 
through improved diagnostics using latest molecular techniques, 
microscopy and nanotechnology, genomics, DNA barcoding. 

• Formulation of digitalized pest and disease forecasting expert system. 
• Prevention/management/eradication of the emerging pests, pathogens 

and nematodes under changing climatic conditions through holistic 
study of hosts, pests and pathogens and biocontrol agents involved.

• Exploration of crop protection strategies with reduced pesticide 
inputs through advanced technologies like nanopesticides and 
biointensive techniques like managing endosymbionts, aggressive 
strains of biocontrol agents, ecological engineering and other 
environment friendly options.

• Development of pest, nematode and disease resistant flowering plants 
and ornamentals through molecular breeding, gene pyramiding, 
RNAi and transgenics. 
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• Prevention of introduction and spread of invasive pests , pathogens 
and nematodes of quarantine significance through generation of 
databases and containment techniques and information sharing 
between the quarantine authority. 

• Production and export of quality floriculture products meeting 
international sanitary and phytosanitary standards – by developing 
protocols complying with international standards and certification.

Farm Mechanization 

Mechanization in planting, harvesting, packaging, transportation, 
storing and processing operations to minimize the dependence on limited 
resources such as labour, time and reducing the cost of production for 
enhanced farm income. It brings efficiency, precision and timeliness in 
operations besides saving energy.

Transfer of Technology

• To bridge the gap between the potential and realized output, use 
of print and electronic media, bringing out various publications, 
conducting trainings, participation in exhibitions, 24 x 7 Web 
database, adaptation of villages, institute-village linkage programmes, 
etc. are to be given emphasis.

• Strengthening of co-ordinated centers and extension agencies which 
are spread all over the countries for the dissemination of technologies 
through various out-reach programmes.

Human Resource Development
• Creation of state-of-the art infrastructure to impart education, 

training and hands-on-experience in cutting edge technology areas 
in floriculture.

• Strengthening scientific competence in the emerging areas of 
floriculture for improving the research and education vis-à-vis human 
resource development.

• Need-based trainings and demonstrations to all the stake holders 
for capacity building and to keep them up-to-date with regard to 
current and upcoming developments in floriculture.

Since, floriculture industry is going to acquire an important place in 
Indian agriculture in the coming years; a due thrust is required to be 
laid on the aforesaid concerns and issues. For this, a logical planning, 
execution, monitoring and evaluation by the concerned policy planner, 
researchers, entrepreneur and growers would be vital.





Goals and Targets

To address the future challenges in the areas of flower productivity, 
water use efficiency, quality, sustainability and post-harvest 

management, the DFR will have to focus/reorient its research as under:

1. Crop improvement
a. Genetic resource enhancement, evaluation and conservation 
b. Breeding of novel colour, short duration, temperature and 

drought tolerant ornamental cultivars 
c. Breeding of dwarf cultivars of high value flowers/foliage plants
d. Strengthening/standardization/popularization of F1 hybrid seed 

production in important annual flowers.
e. Exportable ‘made in India’ varieties using molecular breeding 

and advanced techniques

2. Production technology 
a. Development of agro-technologies for open field and protective 

cultivation – region specific , energy efficient, low cost and eco-
friendly production systems.

b. Commercialization of ‘Specialty Flowers’ as new flowers to 
attract buyers and market demand.

c. Digitalized spray and fertigation schedules.
d. Production of quality planting materials through tissue culture.
e. Improved media, new cladding materials and alternate energy 

and light sources.
f. New generation molecules for enhancing blooming span, shelf-

life, etc.
g. Mechanization of planting to packaging and storage.

3. Post-harvest technology 
a. Standardization of operation procedures for isolation of 

pigments, essential oils and natural colours/dyes. 
b. New flower crops suitable for making dry flowers and 

technologies for efficient drying.
c. Natural dyes for pot-pourries and other flower arrangements.
d. Post-harvest engineering for improved packaging and low cost 

storage to reduce perishability.
e. Research on anti-senescence technology to delay senescence.
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4. Landscaping
a. Improved grass species for turfs 
b. Urban greening technologies and vertical gardening
c. New plants suitable for landscaping

5. Plant health management
a. Healthy landscape and beautiful flowers
b. An inventory of pests and pathogens of flower crops
c. Digitalized pest and disease forecasting expert system
d. Prevention/management/eradication of the emerging pests and 

pathogens under changing climatic scenario 
e. Crop protection strategies with reduced pesticide inputs
f. Multiple pest and disease resistant flowering plants 
g. Assured plant biosecurity by generating database on potential 

pest and diseases of flower crops, diagnostics and containment 
techniques and information sharing

h. Quality floriculture products meeting international sanitary and 
phytosanitary standards

6. Transfer of technology
a. Well linked with other stakeholders like farmers, exporters, state 

departments, KVKs, agricultural universities and other ICAR 
institutes and public private partnership

b. Demonstrations, trainings, exhibitions and village adoption
c. Efficient utilization of media.





Way Forward

As mentioned in the foregoing pages the DFR aims to undertake 
inter/intra disciplinary research to develop new tailor-made 

technologies for the benefit of all the stakeholders. By undertaking 
research in cutting-edge technologies the Directorate would strive to 
address the need of the growers/industry.

It would focus on extensive breeding programme to develop novel 
export worthy cultivars, evolve technologies to develop cost-effective, 
energy-efficient greenhouse protective structures for higher productivity. 
It would work on the development of high yielding F1 hybrids in 
important annual flower crops to the carter to the domestic and 
international markets. To strengthen the floricultural and ornamental 
nursery industry, the Directorate would strive to develop hi-tech nursery 
technologies suited to Indian condition.

The DFR would take up research on corporate landscaping by 
identifying planting material suitable for landscapes and promoting the 
concept of eco-planting material suitable for landscaping and promoting 
the concept of eco-tourism. The Directorate would also venture into 
research on value added products, pharmaceutical and nutraceutical 
compounds in a public private partnership mode to bring the interface 
with the industry. The natural dyes from flower crops need to be 
identified along with procedures for their full extraction. With increasing 
involvement of supermarkets in the flower trade, organizing logistics are 
also becoming a critical factor for the Indian flower exporters. Although 
there is a vast scope for the floriculture industry, steps are necessary to 
develop the industry to meet the quality requirement of the international 
flower auction house.

The Directorate would develop strong linkages with the extension 
agencies to disseminate the technology generated by conducting 
trainings, seminars, workshops and demonstrations. Responding to the 
requirements of the industry, it would reorient its programme for need 
based training, development of vocational skills to rural unemployed 
youth. It will embark research on prioritized areas like plant protection, 
post-harvest, value chain management and establishing quality norms for 
the plants/products/processes, etc. It would become a major technology 
hub for elite floricultural technology that can cater to the needs of 
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Indian flower and landscaping related industry, besides carving for itself 
a creditable niche amongst other countries of the South East Asia that 
would position India as a regional leader in the area of floriculture.
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