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Foreword
Today, floriculture has emerged as a viable diversification 

option in the agri-business. Rapid urbanization, increased income 
levels and changes in life styles and social values resulted in 
increase in domestic market both for modern (cut flowers) as well as 
traditional (loose flowers) flowers significantly. Floriculture in India 
now occupies an area of 165500 ha with a production of 981100 
MT of loose flowers and 4909 millions of cut flowers (2008-09). 
Floriculture industry is growing and is providing better income to the 

farmers as flower consumption is increasing. Besides, the traditional flowers, cut flowers 
have become important and there is appreciable growth in export. During 2008-09, 
India exported floricultural products worth Rs.368 crores out of this about 2/3rd is dry 
flowers. Recognizing the increasing interest and need for enhanced research output, 
Indian Council of Agricultural Research has established the Directorate of Floricultural 
Research. At present, the R&D in floriculture is being taken up by AlCRP on Floriculture; 
Floriculture Divisions of ICAR Institutes (IARI and IIHR); NRC on Orchids; and some of 
the SAU's. In the last decades, there has been pioneering work to develop new cultivars 
and technologies under AlCRP on Floriculture. The major thrust areas for research 
includes value added products such as flower drying, essential oil extraction, besides 
flower seed production, nursery raising for production of planting material like trees, 
climbers, shrubs, turf grass, pot plants, etc. and these were not addressed before. In 
this background, establishment of Directorate of Floriculture Research is an important 
milestone to harness the huge potential of floriculture in India.

I am happy to know that Directorate is bringing out a publication highlighting the 
achievements of AICRP on Floriculture. I compliment the authors for their efforts in 
compiling the valuable information in the form of Genesis of Directorate of Floricultural 
Research. I am sure this publication will be of use to all, who are concerned with 
floriculture.

Date: 08th November, 2010  (H.P. Singh)
New Delhi
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Preface

All India Coordinated Research Project on Floriculture since its inception 
has contributed significantly for the development of floriculture in India. 
The technologies developed under AICRP on Floriculture include new and 
improved varieties of commercial flower crops, production technology 
including pest & disease control and post harvest management. The need for 
having a separate Institute, however, was felt long back as many emerging 
areas have not been addressed. The recommendation to establish a full- 
fledged Institute on Floriculture was made by Quinquennial Review Teams of 
AICRP on Floriculture and also by several eminent floriculturists.  The vision 
and dynamic leadership of Dr. H. P. Singh, DDG (Hort), ICAR, ultimately 
gave the required momentum. All these efforts were materialized with the up-
gradation of AICRP on Floriculture into Directorate of Floriculture Research 
in the XI Five Year Plan. An attempt has been made to present the salient 
research achievements of AICRP on Floriculture and the efforts which lead to 
formation of Directorate of Floricultural Research.

(Ramesh  Kumar)
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1. Introduction

All India Coordinated Research Project (AICRP) on Floriculture, the only R & 
D establishment in the country for floriculture has been up-graded to Directorate 
of Floricultural Research, an Institute under Indian Council of Agricultural 
Research during XI Plan (F. No. 16-16/2007-I.A.IV dated 23rd July 2009).  
Dr. Mangala Rai, the then Secretary, DARE & DG, ICAR, formally launched the 
Institute on 10th December, 2009 during the XIX Group Meeting of All India 
Coordinated Research Project on Floriculture held at Dr. B. P. Pal Auditorium, 
IARI, New Delhi

All India Coordinated Research Project on Floriculture was established during 
IV Five-Year Plan in the year 1970-71 to carryout nation-wide interdisciplinary 
research by linking ICAR Institutes with State Agricultural Universities (SAU’s). The 
necessity of the project has been examined from time to time in view of growing 
importance and potential for floriculture in different regions of the country and 
the number of Coordinated Centers as well as the research programme was 
modified accordingly. At present the Coordinated Project has 23 Centers which 
includes 16 budgetary, 4 institutional and 3 voluntary Centres. 

The Indian Council of Agricultural Research (ICAR)’s decision to start an 
independent Institute ‘Directorate of Floricultural Research’ was the first of its 
kind in the country in the direction of strengthening floricultural research and 
augmenting the technological base in floriculture. The dynamic leadership and 
vision of Dr. H. P. Singh, Deputy Director General (Horticulture) contributed 
immensely in materializing the efforts made in the direction of having a full 
fledged Institute for floriculture. Considering the research needs and widening 
scope of floriculture in India, the mandate has been revised to provide the 
crucial technological support to the growers and entrepreneurs besides providing 
employment generation to rural youth. 

It has been a long journey in the establishment of Directorate of Floricultural 
Research, starting from preparation of proposal mentioning full justification to 
have a Directorate, organogram, road map, etc which was discussed and revised 
several times in the XI Five Year Plan meetings before final approval by the EFC. 
An attempt here is made to narrate the history of AICRP on Floriculture and its 
growth to the level of Directorate of Floricultural Research.
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2. Genesis of Directorate of Floricultural Research

India is endowed with enormous amount of bio-diversity in field crops in 
general and ornamental crops in particular. Coupled with varied agro-climatic 
conditions, ample sunshine during main flower production, India has great 
potential in floriculture. The need for a separate Institute on Floriculture was 
long felt. The first Quiquennial Review Team (1972-73 to 1985) headed by Prof. 
P. Das recommended the establishment of an Institute on Floricultural Research. 
Similar recommendations also emerged from the QRT (1995-99) report chaired 
by Dr. K. L. Chadha and the latest QRT (2000-2006) report. In a scenario where 
there are Institutes established exclusively for specific crops like NRC for Orchids, 
establishment of a dedicated research institute on broader field like floriculture 
assumes importance.

The vision of Dr. H. P. Singh, DDG (Hort), ICAR, and the support and 
momentum offered by him accelerated the process of drafting the proposal for the 
establishment of a separate institute for floriculture. In fact, Dr. H. P. Singh took 
the initiative to propose the establishment of Directorate of Floricultural Research 
during the XI Five Year Plan by upgrading the AICRP. As per his instructions and 
overall guidance, the initial draft was prepared with the necessary help from 
Dr. R. L. Misra, the then Project Coordinator (Floriculture), Dr. M. T. Patil, the 
then Head, Division of Floriculture and Landscaping by a three member team 
consisting of Dr. T. Janakiram, Principal Scientist, IIHR, Bangalore, Dr. K. V. 
Prasad, Senior Scientist and Dr. P. Naveen Kumar, Scientist, IARI, New Delhi. 
The draft proposal, so prepared, was subjected to several revisions by Dr. H. 
P. Singh. He further argued favourably and forcibly for the establishment of 
the Directorate in a series of meetings at ICAR Chaired by the then Director 
General, Dr.Mangala Rai. Dr.Singh was instrumental in presenting the need for 
the new institute in right perspective in the Planning Commission during EFC 
discussions initiated by Dr. A.S. Sidhu, the then in-charge PC. 

During such revisions, the proposal of Directorate of Floricultural Research 
was finalized with an overall budget outlay of 17.23 crores. All these efforts 
were materialized with the approval of competent authority for the up-gradation 
of AICRP on Floriculture in to Directorate of Floricultural Research (vide Lr. No. 
F. No. 16- 16/2007 – I. A. IV dated 23rd July 2009). Dr. Mangala Rai, the then 
Director General, Indian Council of Agricultural Research in the august presence 
of Dr. H. P. Singh, DDG (Hort) and Dr. H. S. Gupta, Director, IARI formally 
launched the Directorate of Floricultural Research on 10th December 2009 at 
Dr. B. P. Pal Auditorium, IARI, New Delhi. 
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Since then the Directorate was run on ad-hoc basis. With the blessings of Dr. 
S. Ayyappan, Hon’ble DG, ICAR and Secretary, DARE and Dr. H. P. Singh, DDG 
(Hort), ICAR, Dr. Ramesh Kumar, who was Professor and Head, Department of 
Floriculture and Landscaping, PAU, Ludhiana, has taken over as founder Director 
of the Diretcorate of Floricultural Research on 11th August 2010. It is expected 
that with the conitued support from ICAR, the Directorate will reach its new 
heights. The salient points of the proposal are mentioned as under:

Preamble 

India is the second largest grower of flowers after China. About 165500 ha of 
area is under floriculture producing 981100MT of loose flowers and 49088 lakh 
numbers of cut flowers annually (2008-09). The loose flower sector grew over 
the period with the production of flowers almost doubled (1.84 times) during 
the last 15 years (between 1992 to 2007). 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 and hardly 1.5% flowers are grown under greenhouse 
cultivation. Hi-Tech floriculture industry is still in its infancy. The corporate 
sector started its entry into the floriculture sector in the early 1990’s. Most of 
the floriculture projects have adopted technology from either the Netherlands 
or Israel. The production of cut flowers increased over the period to attain a 
production of 4909 million flowers during 2008-09 from 615 million cut flowers 
during the end of 1996-97. The overall exports of floricultural produce from India 
soared to Rs.340 crores by the end of 2007-08 from a meagre export of Rs. 18.83 
crores during 1993-94. Due to the proactive role played by the Government 
of India through various developmental programmes, the floricultural industry 
engaged charted flights to Amsterdam and Alsmeer to transport precious flowers 
for the first time in the history of India during 2000. 

In the recent past, floriculture has been considered as a viable option for 
diversification in agriculture. But now within floriculture itself there are number 
of options like Hi-tech/protected cultivation, flower seed production, nursery 
industry, dry flowers essential oils, natural dyes and pigments, nutraceuticals 
and turf grass culture etc.,a flower grower or a floriculturist can take up. 

Background Information

Floriculture is becoming important for domestic and export markets and 
the demand is ever increasing. Opportunities for floriculture and landscape 
gardening are increasing due to urbanization and enhanced expendable 
income. In the fast changing global context, managing the change on a time 
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scale, by converting weakness into opportunities to become internationally 
competitive is considered important. The increasing demand for both cut 
flowers and potted plants in Western countries will result in the production 
gain from our country. The scope expands further by increasing the 
production of exiting product as well as expanding the product range. There 
has been an appreciable increase in floriculture, but potentialities, which 
exit in the sector, have not been harnessed. The sector has lot of potential 
to address social and economic issues including employment generation, 
private sector investment, entrepreneurship, job for unemployed educated 
youths and women empowerment. To achieve science and technologically 
led development in floriculture it is essentially required to have a full-fledge 
institution. 

Floricultural research in the country is scattered and the approach is not 
focused at present for the overall development of floriculture industry in India. 
At present, the R&D in floriculture is being taken up by All India Coordinated 
Research Project on Floriculture; Floriculture Division of ICAR Institutes like 
IARI and IIHR; NRC on Orchids; CSIR institutes like NBRI, Lucknow and IHBT, 
Palampur and some of the SAU’s like YSPUHF, PAU, MPKV, TNAU, etc. These 
institutions have contributed a great deal for the development of Indian floriculture 
in terms of improved varieties, improved crop production and protection 
technology, post harvest management and the present trade in India. But the 
technologies so developed are aimed at improving the flower production under 
open-field conditions. There is little or no work for boosting flower production 
under protected conditions, as their requirements are entirely different from that 
of open cultivation. Due to various constraints, the avenues like flower drying, 
essential oil extraction, flower seed production, nursery raising for production 
of plant material of trees, climbers, shrubs, turf grass, pot plants, etc. were so far 
never covered under the research programmes. Propagation technology under 
the programme has been limited to few commercial flower crops only.

In India, there is no separate institute, which is dealing with all these issues 
exclusively in a comprehensive and collaborative way. All these issues can be 
well addressed only by a full-fledged institute on floriculture. Keeping in view 
of the importance of the sector the Department of Agricultural Research and 
Education (DARE) with the approval of the Planning Commission, Government of 
India has decided to establish a full-fledged Directorate of Floricultural Research 
at New Delhi during XI Plan.

The new Directorate shall coordinate research on floriculture on genetic 
resource utilization, development of cultivars, production technology, 
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productive use of water, plant architecture engineering and management, 
protected technology, value addition, repository of data bank and to a act 
as an advanced centre for training on floriculture. It will provide the crucial 
technological support to the growers and entrepreneurs, besides providing 
employment to educated unemployed youth. Therefore the Directorate of 
Floricultural Research will focus on development of technologies which will 
be cost effective and suitable for different agroclimatic conditions and more 
importantly will aim at reducing the dependence on costly and often variable 
foreign technologies. 

Vision

To harness the research and development activities in flower crops and 
landscape gardening for promotion of domestic and export markets.

Mission

To carry out research, impart education, conduct out-reach programmes 
in floriculture and landscaping with national and international partners for 
enhancing the production, productivity, profitability besides alleviating the 
rural poverty.

Mandate

•	 Effective	management,	enhancement,	evaluation	of	genetic	resources	and	
development of improved cultivars, with high quality characteristics for 
export, productivity and resistance to pests and diseases.

•	 To	undertake	basic,	applied	and	strategic	research	for	addressing	national	
problems, enhance productivity, shelf life, product diversification and 
value addition.

•	 To	develop	technologies	for	protected	cultivation	of	flowers.

•	 To	act	as	a	repository	of	scientific	technology	and	information	relevant	to	
floriculture and develop region specific technologies.

•	 To	frame	policy	research	and	intensify	out-reach	programme.	To	act	as	a	
advanced centre for training for up-gradation of scientific manpower in 
modern technologies of flower production.

•	 To	collaborate	with	 relevant	national	and	 international	 agencies	 to	bring	
synergy between the technologies. 
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The thrust areas identified for the Directorate

•	 Standardization	 of	 production	 technology	 of	 important	 cut	 flower	 crops	
under protective cover. 

•	 Development	 of	 new	 and	 improved	 varieties	 of	 flower	 crops	 through	
conventional as well as non-conventional methods of breeding.

•	 Large	 scale	 multiplication	 of	 commercial	 flower	 crops	 through	 in	 vitro	
methods.

•	 Manipulation	 of	 flowering	 through	 photoperiodic	 control	 and	 other	
means.

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

•	 Control	of	insect	pests	and	diseases	of	flower	crops.

•	 Standardization	of	extraction	of	essential	oils	from	flowers	crops.

•	 Identification	of	ornamental	crops	for	drying,	and	standardization	of	drying	
and packaging technology.

•	 Studies	 on	 pre-harvest,	 harvest	 and	 post-harvest	 factors	 affecting	 cut	
flowers.

•	 Investigations	on	storage,	packaging	and	transportation	of	flowers.

In order to develop a strong technological base, the Directorate would take up 
research work on the emerging areas like:

 Hi-tech/protected cultivation 

 Flower seed production (including F1 hybrids) 

 Nursery and plug plant industry 

 Landscaping and turf grass management and developing of suitable models 
for ecotourism 

 Dry flowers and pot pourries 

 Essential oils from plants and flowers 

 Natural dyes from flowers 

 Pharmaceutical and nutraceutical compounds from ornamental crops 

 Specialty flowers 
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 Designer flowers 

 New crop and product development 

 Conservation of flower crop germplasm 

Research Network

The Directorate of Floricultural Research would undertake basic and 
strategic research and will play a flagship role in creating and maintaining 
strong school of basic sciences blended with applied research with trained and 
motivated scientists, while as an outreach programmes of the Directorate, AICRP 
on Floriculture will work with 4 ICAR based institutes, 16 budgetary centers 
and 13 voluntary centers located across the country for developing and testing 
varieties and technologies suited to different agro-climatic regions. 

AICRP on Floriculture comprising of 23 Centres spread all over India, since 
its inception (in the year 1970-71) has made substantial progress in development 
of new and improved varieties of flower crops, standardization of production 
technology including improved plant protection measures and post harvest 
management.

Road Map

The Directorate of Floricultural Research aims to undertake inter/intra-
disciplinary research projects to evolve new technologies that are tailor made 
for the benefit of farmers/growers/industries. To undertake research in cutting 
edge technologies the Directorate would strive its best to obtain external funding 
from national and international agencies. The research priorities would be put 
in place based on the need of the farmers/growers/industry after obtaining the 
guidance from the IRC,RAC,IMC and QRT of the Directorate. 

The Directorate would focus on extensive breeding programme to develop 
novel varieties that can be exported, evolve technologies to develop cost-effective, 
energy efficient greenhouse structures for higher productivity. The Directorate 
would develop high yielding F1 hybrids in important annual flower crops in 
a mission mode approach to cater to domestic and international markets. To 
strengthen the nursery industry, the Directorate would strive to develop hi-tech 
nursery technologies that are tailor made for Indian conditions. The Directorate 
would take up research on corporate landscaping by evolving varieties suitable 
for landscapes and promoting the concept of Eco-tourism. The Directorate 
would also venture into research on value added products, pharmaceutical and 
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neutraceutical compounds in a public private partnership mode to bring the 
interface with the industry. 

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, 
the Directorate would foray in to need based training, development of vocational 
skills to rural unemployed youth. It will embark on research of new priority areas 

Road Map

Directorate of Floricultural Research 

New Varieties 
New Technologies 

New Products 
New Proceses Patents
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like plant protection, Post-harvest value chain management and establishing 
quality norms for the plants/products/processes etc. 

The Directorate would become a major technology powerhouse for elite 
technology that can cater to the needs of our country, besides South East Asia 
and would position itself as a regional leader in the area of Floriculture. 

XI Five Year Plan Approval

An overall outlay of Rs. 1722.13 lakh as ICAR Share has been approved 
for the XI Plan period (2007-12) as a whole for the upgraded Directorate of 
Floricultural Research including AICRP on Floriculture.

EFC has approved one new centre at RAU, Pusa, Bihar. In addition to the 
existing staff strength of 73 posts, consisting of 39 scientific; 11 technical; 1 
administrative and 22 supporting staff, EFC approved to provide additional 15 
posts (14 Scientists and 1 Admn. Officer) through redeployment from IARI for 
the newly upgraded Directorate of Floricultural Research including 1 scientist 
at newly approved budgetary centre (RAU, Pusa) excluding the staff strength of 
institutes based centres and Project Coordinator’s Cell of the project which are 
being funded under Non-Plan Budget of the respective institutes where they are 
presently located.
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3. AICRP on Floriculture at a Glance

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.

 During V Five Year Plan, four more Centres viz. Punjab Agricultural 
University (PAU), Ludhiana; Dr. Y.S. Parmar University of Horticulture & 
Forestry (Dr.YSPUHF), Solan, Kerala Agricultural University (KAU), Vellanikkara, 
and Mahatma Phule Krishi Vidyapeeth (M.P.K.V.), Pune were added. The 
two Centres of the project located at B.S.I. Shillong and B.S.I. Calcutta were 
transferred to ICAR Research Complex for N.E.H. Region, Shillong and Bidhan 
Chandra Krishi Viswavidyalaya (B.C.K.V.), Kalyani during April, and October 
1977, respectively. 

There were 35 voluntary Centres, besides these 9 regular centres during 
1973-1977 and the voluntary centres were Agricultural Institute, Allahabad; 
University of Agricultural Sciences, Bangalore; Lal Bagh Botanical Garden, 
Bangalore; Orissa University of Agriculture & Technology, Bhubaneswar; The 
Agri-Horticultural Society, Calcutta; Hill Fruit Research Station, Chaubattia; 
Tamil Nadu Agricultural University, Coimbatore; Sim’s Park, Coonoor; 
Llyod Botanic Garden, Darjeeling; Directorate of Parks & Gardens, Gandhi 
Nagar; Haryana Agricultural University, Hissar; Andhra Pradesh Agricultural 
University, Hyderabad; Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur; 
Parks & Gardens, Jamshedpur; Assam Agricultural University, Jorhat; 
IARI Regional Station, Kalimpong; C.S. Azad University of Agriculture & 
Technology, Kanpur; National Botanic Gardens, Lucknow; Govt. Botanical 
Garden, Ootacamund; G. B. Pant University of Agriculture & Technology, 
Pantnagar; College of Agriculture, Sabour; Fertilizer Corporation of India, 
Sindri; Bhabha Atomic Research Centre, Trombay; University of Udaipur, 
Udaipur; Banaras Hindu University, Varanasi and Botanical Survey of India, 
Yercaud. During VI Five Year Plan, four new centres were started to strengthen 
the coordinated project at Rajasthan Agricultural University (R.A.U.), 
Udaipur; Horticultural Experiment and Training Centre (HETC), Chaubattia 
(Ranikhet); Tamil Nadu Agricultural University (TNAU), Coimbatore and 
Orchid Sanctuary, Kalimpong (under BCKV, Kalyani). Under Tamil Nadu 
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Agricultural University, Coimbatore, two sub centres were operating at 
Horticultural Research Stations located at Kodaikanal and Yercaud. 

During VII Five Year Plan, the Coordinated Project was further strengthened 
with the addition of two more centres at Andhra Pradesh Agricultural University 
(APAU), Hyderabad and Sher-E-Kashmir University of Agricultural Sciences & 
Technology (S.K.U.A.S.T.), Srinagar to give better representation of the agro-
climatic regions not covered by the project earlier. In order to cover the coastal 
region of eastern India, Regional Plant Resource Centre (R.P.R.C.), Bhubaneswar 
was also included in the Coordinated Project during the VIII Plan period, which 
started functioning from 1.4.96. 

During the VIII Plan, one existing centre viz. Horticultural Experiment and 
Training Centre (H.E.T.C.), Chaubattia was dropped from the Coordinated Project. 
In the year 1997, one institute-based centre has been established at National 
Research Centre for Orchids, Pakyong, Sikkim. One sub centre at Kodaikanal 
(under T.N.A.U.) was dropped in 1997. 

During IX Plan, 3 new centres were approved to represent three more states 
viz. G. B. Pant University of Agriculture & Technology, Pantnagar (U.P.); Assam 
Agricultural University, Jorhat, (Assam) and Birsa Agricultural University, Ranchi 
(Jharkhand). The AICRP on Floriculture, has got 21 Centres at present which includes 
15 budgetary, 4 Institutional and 2 Voluntary, the details of which are given in 
Table 1. In XI Five Year Plan, two coordinated centres One budgetary at Rajendra 
Agricultural University, Pusa, Bihar and a voluntary centre at Horticulural College 
and Research Institute, Periakulum (under TNAU) were approved.

Table 1: AICRP on Floriculture - List of Coordinated Centres

Sl. 
No.

Budgetary Centres Year 
of 

start

Crops dealing

1. Acharya N. G. Ranga Agricultural 
University, Hyderabad

1987 Gladiolus, chrysanthemum, tuberose

2. Horticultural Research Station, 
Kahikuchi (under AAU, Jorhat)

2000 Gladiolus, chrysanthemum, orchids, 
anthurium, tuberose, gerbera

3. Bidhan Chandra Krishi 
Viswavidyalaya, Mohanpur

1972 Carnation, orchid, tuberose, gerbera 
and anthurium

4. Birsa Agricultural University, Kanke, 
Ranchi

2000 Gladiolus, chrysanthemum, and 
gerbera

5. Dr. Y.S.Parmar University of 
Horticulture & Forestry, Solan

1975 Gladiolus, carnation, 
chrysanthemum
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Sl. 
No.

Budgetary Centres Year 
of 

start

Crops dealing

6. G.B. Pant University of Agricultural 
& Technology, Pantnagar

2000 Rose, gladiolus, chrysanthemum, 
tuberose

7. Horticultural Research Station, 
Yercaud (TNAU)

1982 Gladiolus, orchid, anthurium, 
gerbera

8. Kerala Agricultural University, 
Vellanikkara

1975 Orchid, anthurium, gerbera

9. Mahatma Phule Krishi Vidyapeeth, 
Pune

1975 Rose, gladiolus, carnation, 
chrysanthemum, tuberose, gerbera

10. Regional Research Station for NEH 
(UBKV)

1985 Gladiolus, carnation, orchids, 
anthurium, alstroemeria

11. Punjab Agricultural University, 
Ludhiana

1975 Rose, gladiolus, chrysanthemum, 
tuberose, gerbera, lilium

12. Rajasthan College of Agriculture, 
Udaipur (MPUAT)

1980 Rose, gladiolus, chrysanthemum, 
tuberose

13. Regional Plant Resource Centre, 
Bhubaneswar

1994 Rose, chrysanthemum, orchid

14. Sher-e-Kashmir University of 
Agricultural Sciences & Technology, 
Srinagar

1987 Gladiolus, chrysanthemum, tulip, 
daffodils, lilium, alstroemeria

15. Tamilnadu Agricultural University, 
Coimbatore

1982 Chrysanthemum, orchid, anthurium

16. Rajendra Agricultural University, 
Pusa, Bihar

2010 Yet to be allotted

Institute based Centres:

Sl. 
No.

Budgetary Centres Year 
of 

start

Crops dealing

1. Indian Agricultural Research 
Institute, New Delhi

1971 Rose. Gladiolus, carnation, tuberose

2. Indian Agricultural Research 
Institute, Regional Station, Katrain

1971 Gladiolus, carnation, gerbera, tulip, 
daffodils, lilium, alstromeria

3. Indian Institute of Horticulture 
Research, Hessaraghatta, Bangalore

1971 Rose, gladiolus, carnation, 
chrysanthemum, orchids, anthurium, 
tuberose, gerbera

4. ICAR Research Complex for NEH 
Region, Umiam (Meghalaya)

1972 Orchid, anthurium, gerbera
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Voluntary Centres

Sl. 
No.

Budgetary Centres Year 
of 

start

Crops dealing

1. National Botanical Research 
Institute, Lucknow

1971 Rose, gladiolus, chrysanthemum, 
tuberose

2. University of Agriculural Sciences, 
Bangalore

1977 Carnation, anthurium

3. Horticultural College and Research 
Station, Periakulum (under TNAU)

2010 Yet to be allotted

 The Coordinated Centres of AICRP on Floriculture are covering 18 states of 
India viz. Andhra Pradesh (ANGRAU, Hyderabad), Assam (AAU, Kahikuchi), Bihar 
(R.A.U., Pusa), 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), Orissa (R.P.R.C.,Bhubaneswar), Rajasthan 
(M.P.U.A.T.,Udaipur) Tamil Nadu (T.N.A.U.,Coimbatore, H.R.S.,Yercaud and 
HCRI, Periakulum), 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 15 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 and few 
foliage and unexplored/specialty flower crops.

Mandate

 Collection of germplasm of floricultural plants including the wild species 
from different parts of the country and abroad and its maintenance and 
assessment under different agro-climatic conditions.

 Development of new and improved varieties including F1 hybrids.
 Standardisation of agro-techniques for the production of cut flowers, bulbs 

and plants for domestic and export markets.
 Standardisation of propagation techniques including embryo/tissue/ 

meristem culture for quicker multiplication.
 Development of suitable pre and post-harvest technology for cut flowers.
 Identification and control of major diseases and pests of the commercial 

flower crops. 
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Manpower

The strength of personnel working in the project has been increased from 
time to time depending on the work load assigned to Coordinated Centres. At 
present (XI Five Year Plan) the sanctioned strength is 73, which includes 39 
scientific, 11 technical, 1 administrative and 22 supporting staff (Table 2). The 
distribution of scientific personnel discipline wise is presented in the Table 3.

Table 2: Staff Position of AICRP on Floriculture

Plan Scientific Technical Others Total
IV * * * *
V 16 2 10 28

VI 29 8 21 58

VII 32 8 21 61

VIII 34 8 26 68

IX 39 11 23 73

X 39 11 23 73

XI 40 11 23 74

* Staff was appointed only at ICAR based centres and BSI-Calcutta

Table 3: Distribution of Scientific Personnel of AICRP on Floriculture

Plan Breeding Pathology Physiology Total
IV * * * *

V 13 1 2 16

VI 26 1 2 29

VII 28 2 2 32

VIII 30 2 2 34

IX 34 3 2 39

X 34 3 2 39

XI 35 3 2 40

* Staff was appointed only at ICAR based centres and BSI-Calcutta

Budget

The coordinated project was started with a very modest budget of Rs. 7.83 
lakhs during IV Five Year Plan. This in the course of time was increased to 808.44 
lakhs during X Five Year Plan, which includes a state share of Rs. 180.79 lacs. 
An overall outlay of Rs. 1722.13 lakh as ICAR Share has been approved for the 
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XI Plan period (2007-12) as a whole for the upgraded Directorate of Floricultural 
Research including AICRP (Floriculture). The total outlay for Directorate of 
Floricultural Research will be Rs. 734.63 lakh (100% ICAR Share) and for AICRP 
– Floriculture – 987.50 lakh (ICAR Share) and Rs. 287.14 lakh (State Shate). The 
sanctioned budget during different Five-Year Plans is presented in Table 4.

Table 4: Budget details of AICRP on Floriculture

Plan No. of Centres including 
P.C. Cell

Amount  
(Rs. in lakhs) ICAR Share

IV 6 7.83

V 10 21.61

VI 14 68.04

VII 16 73.84

VIII 16 181.39

IX 23 420.00

X  22* 627.25

XI 24 987.50  
(734.63 for Directorate)

* NRC for orchids, an Institutional Centre was dropped during X Five Year Plan

Workshops / Group Meetings

The All India Coordinated Research Project on Floriculture conducted 
number of group meetings from time to time for the finalization of research 
programme for the next two years, keeping in view of the changing priorities 
and thrust areas of rapidly expanding floriculture industry. The first workshop 
was organized at Indian Agricultural Research Institute, New Delhi in February, 
1971 and the second at Agri-Horticultural Society of India, Calcutta in June, 
1973. From 1973 to 1977, there was no workshop / group meeting as there was 
no Project Coordinator in position. The list of workshops / group meetings held 
so far under the project is given in Table 5.

Table 5: The list of Workshop/Group Meetings of the AICRP on Floriculture.

Workshop /Group 
Meeting

Year Date Place

I 1971 18-19 February IARI, New Delhi

II 1973 29-31 January AHSI, Calcutta

III 1978 16-18 February NBRI, Lucknow
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Workshop /Group 
Meeting

Year Date Place

IV 1980 17-19 March PAU, Ludhiana

V 1982 22-24 March IARI, New Delhi

VI 1983 21-24 September IIHR, Bangalore

VII 1985 19-22 March RCA, Udaipur

VIII 1986 29 Sept. - 1st Oct. MPKV, Pune

IX 1988 18-20 March Dr. YSPUHF, Solan

X 1990 23-25, April KAU, Vellanikkara

XI 1992 16-18, November TNAU, Coimbatore

XII 1994 14-16, December APAU, Hyderabad

XIII 1996 26-29 December RPRC, Bhubaneswar

*BSS 1997 16 October IARI, New Delhi

XIV 1999 6-9 December MPKV, Pune

XV 2001 22-24 January RPRC, Bhubaneswar

XVIGM-TP** 2003, 2004 17-18 July29-30 April UAS, Bangalore, IARI, 
New Delhi

XVII 2005 12-14 July Dr. YSPUHF, Solan

XVIII 2007 13-15 November MPUAT, Udaipur

XIX 2009 10-12 December IARI, New Delhi

XX 2010 13-15 November BCKV, Kalyani

* Brain Stroming Session 
** Group Meting for finalization of Technical Progrmme for 2003-05

Group Meeting on Crops

Workshop /Group 
Meeting

Year Date Place

Orchid 1977 10-11, Oct ICAR Research Complex 
for NEH Region, Umiam, 
Barapani (Meghalaya)

Carnation 1983 10-11 March PAU, Ludhiana

Publications

Time to time the technologies developed from AICRP are brought out into 
useful publications. So far 28 Research/Technical/Extension/Bulletins were 
published from AICRP on Floriculture. The List of Publications are mentioned 
in Table 6. 
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Table 6: List of Publications from AICRP on Floriculture

Sl. No. Year Title

1 1984 Germplasm Collection of Gladiolus

2 1986 Germplasm Collection of Rose at Different Centres

3 1986 Germplasm Collection of Orchids at Different Centres

4 1988 Indian Rose

5 1989 Check List of Rose

6 1991 Technology for Damask Rose Growing in India

7 1991 Diseases of Roses in India

8. 1999 Research Highlights (1971-85)

9. 1999 New Varieties of Flower Crops 

10. 2001 Post-harvest Management of Cut Flowers

11. 2001 Chrysanthemum 

12. 2001 Vistas in All India Coordinated Research Project on Floriculture

13. 2001 Chine Aster

14. 2002 Gladiolus

15. 2002 Carnation

16. 2002 Agro-techniques for Flower Crop Production

17. 2002 Jasmine

18. 2002 Anthurium

19. 2002 Plant Protection in Ornamental Crops

20. 2002 Collection, Maintenance and Evaluation of Flower Crop Germplasm.

21. 2002 Tuberose

22. 2002 Orchids

23. 2002 Passport Data of Flower Crop Germplasm

24. 2002 Floriculture Directory

25. 2007 Rose

26. 2007 Indian Varieties of Flower Crops

27. 2007 Gerbera

28. 2009 Temperate Orchids

Research Programme

The All India Coordinated Research Project on Floriculture was started 
operating with 60 projects on 25 crops during the IV Plan. The utility and 
efficiency of these programmes were reviewed critically during the end of each 
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Five Year Plan and the number of crops was subsequently reduced to 15 and 
5 during the VI and VII Plan periods, respectively. The number of research 
projects was reduced to 43 and 26, respectively, during the above plans for 
increasing the functional efficiency of the project. Since 1982, intensified 
research projects were taken up on 5 crops which were identified for their 
export potential viz., rose, gladiolus, orchid, carnation and chrysanthemum. In 
view of the changed priorities, research work was also initiated during VII Five 
Year Plan on few seasonal flowers and bulbous plants. During the VIII Plan, two 
important commercial crops viz., gerbera and anthurium were included in the 
Coordinated Project. During IX Plan, seasonal and bulbous plants were dropped 
and there were 8 crops namely rose, gladiolus, chrysanthemum, carnation, 
orchid, anthurium, tuberose and gerbera. In the present Xth Five Year Plan, work 
is planned on 4 more crops, viz., lilium, alstroemeria, tulip and daffodils which 
have great potential in northern hills and work on foliage plants and specialty 
(unexplored) flowers is also being taken up.
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4. Salient Research Achievements of  
AICRP on Floriculture

1. Development of varieties

i) Rose

IARI, New Delhi developed 45 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 Mohit, Pusa Ajay, Pusa Shatabdi, Pusa Arun, 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 Komal, Pusa Pitamber, Rupali, Shabnam, Shringar, Sindoor, 
Suchitra and Usha), and one climbing cv. Clg. Sadabahar.

IIHR, Bangalore developed Dr. G. S. Randhawa, Arka Parimala and Kiran 
under HT. Yercaud developed YCD-1, YCD-2 and YCD-3 Floribunda roses. NBRI 
Lucknow developed 14 HT roses, viz., Kronenberg, Light Pink Prize, Mrinalini 
Light Pink Mutant, Mrinalini Stripe, Pink Montezuma, Salmon Beauty, First Prize 
Lighter, Sylvia Lighter 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.

ii) 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, Neelima, Phule Prerna, Phule Tejas, 
Pitambar, Poonam, Priyadarshini, Punjab Dawn, Pusa Archana, Pusa Suhagin, 
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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, Vandana, Pusa Kiran and Pusa Shubham 
was released from IARI Centre during last year.

iii) Chrysanthemum

More than 160 chrysanthemum varieties have been developed by various 
AICRP centres (Lucknow, Ludhiana, Coimbatore, Hessaraghatta and Kalyani) 
and these are Agnishikha, Ajay, Alankar, Anamika, Appu, Apsara, Anmol, 
Apurva Singer, Aruna, Arka Ganga, Arka Ravi, Arka Suvarna, Arun Kumar, Arun 
Singar, Autumn Joy Asha, Ashankit, Basant, Basanti, Basantika, Baggi, Bindiya, 
Birbal Sahni, Co.1, Co.2, Chandrakant, Chandrika, Colchi Bahar, Cosmonaut, 
Dhawal, Diana, Flirt, Gairik, Garden Beauty, 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, Pusa Anmol, Pusa Centenary, Punjab Bahar, Royal Purple, 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, Usha 
Kiran, Vandana, Varsha, Vasantika, White Charm, White Prolific, Winter Queen, 
Yellow Charam, Yellow Gold, Yellow Prolific, Yellow Star, etc. During last year 
one new variety of chrysanthemum “ Himanshu” was released from Lucknow 
centre.

iv) 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 in J. grandiflorum. IIHR Bangalore 
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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. During last year, one new variety of tuberose Arka Nirantar was 
released from IIHR Bangalore. One variety of gerbera Arka Krishika was released 
from IIHR, Bangalore.

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, Pusa Basanti Gainda and Pusa Arpita. Apart from these, many 
hibiscus and bougainvillea varieties were developed by IIHR centre. NBRI centre 
also developed many bougainvilleas.

Crop Improvement

i) Rose

Under the climatic conditions of Orissa, seven hybrid tea rose cultivars 
for cut flower,10 cultivars for loose flower production were found promising. 
Among the floribundas five were found to be ideal for loose flower production 
under Bhubaneswar conditions. Three floribunda cultivars and four miniature 
cultivars were found suitable for borders and garden display. 

At IARI, 45 new cultivars were collected. Rootstocks of R. manetti and Natal 
Briar, Nishkant were procured. Four promising hybrids were identified.

At Ludhiana a total of one hundred and eighty varieties of rose are being 
maintained. Twenty-two varieties were added to existing collection. The varieties 
Impeartice Farah, Gold Medallion, Taj Mahal, Papa Meilland and Paradise 
in hybrid tea group; Summer Snow, Valentine, Saratoga, Candian Centenary 
in Floribunda group, and Wild Plum and Bhargava in miniatures were found 
promising under Punjab conditions.

At Udaipur 10 newly accession were collected from Gujarat State. Among 
26 cultivars the maximum flower diameter was recorded in cv. Marianne Povell. 
The maximum thorn density was found in cv. Black Lady while minimum in cv. 
Jacaranda. 

Rose varieties recommended for Bengaluru region are Sarvesh, Shanthipal, 
Easy Going, Hot Cocoa, Pusa Baramasi, Kularkarni, Viamala for garden display; 
Diane De Poitiers, Only You, Kanchani, Eterna, Norma for long stalk; The Master, 
Cherisma, Arka Parimala for loose flowers. 
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Rose cvs. Happiness, Avon, Mrinalini, Raktagandha, Arjun and Eiffel Tower 
in Hybrid Tea group and Gruss-an-Teplitz among floribunda were found to be 
promising for Tarai (Pantnagar) region. 

ii) Gladiolus

IARI centre is maintaining 130 varieties and 250 hybrids of gladiolus.

At IIHR a total of 61 varieties were maintained in the germplasm. For 
Bengaluru region, Arka Kesar, IIHR 87-22-1 (Arka Amar), Jyotsna, Shabnam and 
Punjab Dawn were recommended for commercial cultivation. Gladiolus cvs. 
Jackson ville Gold, IIHR-87-1 and Candyman were found superior in respect of 
spike length, number, size and weight of floret, vase life and disease infestation 
at Ranchi Cv. Candyman was recommended for this region by the Jharkhand 
state variety release committee. 

Under Kalimpong conditions (for Uttar Bhanga hills), gladiolus varieties, 
Chipper White, Jester, Big time Supreme, Candyman, Thrombolina, Summer 
Pearl, American Beauty, Red Beauty, Charmglow, Darshan, White Prosperity, 
IIHR-Hybrid, Her Majesty, Priscilla, Tilak, Enchantress for cut flower purpose 
and the varieties, Tilak, Red Beauty, Big Time Supreme, Charm glow, Chipper 
White, Summer Sunshine, Red Ginger, Novalux, Wedding Bouquet for corm 
production were found to be better

At Ludhiana, gladiolus varieties Jester, Sunny Boy, Hunting Song, Rose 
Supreme, Jacksonville Gold, Nova Lux, and Sancerre performed better under 
Punjab conditions. At Ludhiana among the gladiolus varieties assessed, Arka 
Kesar (Light Ornage) and Vevut (Deep Pink) varieties performed better under 
Punjab conditions. 

At Pune, amongst 26 exotic and 20 Indian bred gladiolus cultivars evaluated 
Indian bred cultivar viz. Neelrekha, Arka Kesar and Phule Ganesh were found 
promising. Breeding programme was undertaken in 20 Indian breed cultivar 
with 26 exotic cultivar. Out of 32 hybrids six hybrids were found promising. At 
Pune, gladiolus cvs. Oscar, Nazarana, Tiger Flame, Summer Sunshine, IIHR-77-
59-32, Phule Neelrekha, Yellow Stone, Sancerre, Rose Supreme, Phule Ganesh 
and White Prosperity were found promising in respect of number of florets per 
spike and spike length. 

Gladiolus cvs. Pusa Swarnima, Thrombolina, White Prosperity, Legend and 
Priscilla at Yercaud cvs. American Beauty, No.22, A-1, Jyotsna, Shasnam and 
Shagun were better at Katrain. 
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The cultivars Phule Ganesh , GK – GL – 94 -97 , Subhagini , Suhagan , 
Darshan , IIHR 87-22-1 and Surya Kiran significantly produced more spike 
length and they were at par with each others. It is also observed these varieties 
significantly recorded more number of florets per spike. While the hybrid GK 
– GL – 94 -66, GK – GL – 94 - 97, Phule Ganesh produced more number of 
corms and cormels per plant. 

At Udaipur, performance of 36 cultivars were studied. It was concluded that 
cv. Green Spire and Candimen Red in gladiolus performed better as compared 
to other cultivars under Udaipur condition. 

The following gladiolus varieties may be recommended for commercial 
cultivation in Assam, Very early - P-16-1, Suryakiran and Gold Beauty; Early - 
American Beauty, Novalux and Friendship; Early mid season - Tiger Flame, Her 
Majesty and Dhanvantary; and mid season - Red Candyman, Red Sea and White 
Prosperity. 

Gladiolus cvs, Amsterdam, Apple Blossom, Big Time Supreme, Eurovision, 
Jasckson Ville Gold, Jester, Jester Gold, Mascagami, Moralla, Oscar, Peter 
Pears, Priscilla, Ratna’s Buttterfly, Rose and Wine, Rose Delight, Rose 
Supreme, Sancerre, SKG-10, Sunset Jubilee, Traderhorn, Vink’s Glory, 
Water Melon Pink, White Friendship, White Giant, White Goddess, White 
Prosperity, Wind Song, Yellow Stone, for cut flower purpose and cvs. Buff 
Beauty, King Lear, Mayur, Moralla, Priscilla, Purple King, Pusa Suhagin, 
Regency, Traderhorn, Wind Song, Wig’s Sensation for corm production were 
found to be promising at Srinagar. 

Gladiolus cvs. White Friendship, Applause, Jyotsna, Shabnam, Teach-In, PH 
Red, Nova Lux, Tilak, American Beauty, White Prosperity, Shagun, Candyman, 
Novelty and Super Star were found to be promising in Himachal hills. 

iii) Carnation

At IIHR Thirty two new genotypes were collected. Fifty genotypes belong 
to 4 Dianthus species have been maintained. Six genotypes produced grade 
A quality flowers with mean length of the flower stem above 55 cm.For 
flower size Arka Flame was at par with four of the 5 varieties tested. Vase life 
recorded was highest in Arka Flame and stastically at par with commercial 
varieties Gravello and Turbo. Arka Flame has potential for commercial 
cultivation.

At Hyderabad, out of 25 varieties tried Gaudina, Corsa, Tempo and Nabilla 
were found to be superior under Hyderabad conditions. 
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At Pune in respect of flowers per plant the cultivars Gaudina, Firato, Viking, 
Wimbaldon, Ramses were found promising. All above varieties are grown under 
protected conditions in Maharashtra state.

In case of spray carnation ACC/KSC-11, Atletic Schubert and Sangria performed 
best while Standard carnation cultivars i.e. Charment, Rubesco, Cherry Solar and 
Dover found superior in this region. 

Standard carnation cvs. East Light, Charment, Rubesco, Cherry Solar, 
Saleya and Dover performed best in Kalimpong/ Darjeeling hills for cut flower 
production. At Pune, the cv. Gaudina was found promising in respect of plant 
height, flowers per plant and flower diameter. Carnation cvs. Laurella, Kazhuka, 
Frevole, Farida, Niva, Liberty, Norman, Dark Rendevous, Tasman and White 
Wedding were found to be promising at Solan. 

iv) Chrysanthemum

At Bhubaneswar 9 standard cultivars were suitable for exhibition and can be 
grown as cut flower. Among the spray types, Flirt, Yellow Gold, Acc. 8, Acc. 
19 were found suitable for loose flower production and hence recommended 
to farmers for commercial cultivation. No pinch no stake cultivars like ‘Little 
Darling’, ‘Sadbhabana’, ‘Diana’, ‘Hemant Singar’, ‘Arun Singar’ and Acc. 20 
were found suitable for pot culture. 

At Coimbatore, sixty accessions of chrysanthemum were tested in open field 
conditions. Accessions number 103 has performed consistently better under 
Coimbatore conditions. Nineteen popular varieties of chrysanthemum were 
evaluated under open field conditions. Among them two varieties viz, Indira 
and Red Gold proved superior to others. 

At IIHR, sixteen varieties were collected from NBRI, Lucknow. A total of 
thirty five varieties of chrysanthemum were evaluated. The maximum flower 
yield was recorded in cv. Nilima. Eight hybrids were evaluated for quantitative 
characters. Hybrids Hy-1, Hy-2, Hy-4, Hy-6 and Hy-8 are suitable for cut flower 
purpose. The Hy-3, Hy-10 were suitable for garden use.Two open pollinated 
seedlings IIHR-1 (Pink seedling) and IIHR-2 (Brown seedling) from Punjab Gold 
which is early were found to be promising. These selections are early flowering. 
Both the selections are suitable for potting and garden purpose.A total of six 
cultivars were evaluated. Highest number of flowers per plant, highest average 
flower weight and the yield was recorded in cv. Yellow Gold. 

Three chrysanthemum varieties were evaluated under polyhouse. The flower 
yield was highest in cv. Ravi Kiran followed by Jayanthi and Arka Ravi.
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At IARI, two chrysanthemum cultivars subjected to irradiation. Four promising 
mutants are isolated from cv. Thai Chen queen which are ideal for cut flower 
purpose. Promising natural hybrids isolated from two cultivars namely Shared 
Mala and Pink Cloud.

At Ludhiana, collection of 200 varieties of chrysanthemum is being 
maintained. Under Punjab conditions, varieties Reagan White, Reagan Emperor, 
Majoor Bosshardt Wit, Kelvin Mandarin, Kelvin Tattoo, Nanako, White Bouquet, 
Ajay, White Staphour, Obsession, Statesman, Kermits for cut flower purpose; 
and the varieties, Baggi, Birbal Sahni, Ratlam Selection, Basanti for pot culture; 
Mother Teresa, Gum Drop, Tomiko, Dolly Pink, Kotai No Kori, Yellow Charm, 
Little Dipper for loose flower purpose were found to be promising. 

On the basis of number of flowers per plant, flower diameter and flowering 
duration the cv. Maghi, Lemon Red suitable for pot mums, while Suneel, Red 
Gold for cut flower, John Webber and Miss India for exhibition purpose under 
Udaipur condition.

Chrysanthemum cvs. Indira and Red Gold were found to be promising in 
respect of flower yield as compared to CO.1 (Local check) at Coimbatore. Cvs. 
Nanako, Aparajita, Sonali Tara, Ajay and Flirt were found promising at Solan. 

Chrysanthemum cvs. Arun Kumar, Arun Singar, Hemant Singar, Local White, 
Panchoo, Peet Singar, Sharad Singar, Sweta Singar, for pot culture; cvs. Alison, 
Apsara, Baggi, Basanti, Davidson, Donald, Flirt, Pink Cloud, Raja and Vinaya, 
for cut flower; cvs. Apsara, Aparajita, Kundan, Khusroo, Lilliput, Nanako, 
Phyllies,Vasantika, for Garland making were found suitable at Srinagar. 

v) Orchids

At Bhubaneswar, the performance of Dendrobium hybrids like ‘Flamme’, 
‘Saphire’ and ‘Mdm. Pompadour’ is better under the climatic conditions of 
Bhubaneswar.

At Kalyani, total of 25 varieties are maintained. Phalaenopsis var PSY, P. var. 
PCY, Rhynchostylis retusa and Aerides multiflorum are good performers under 
West Bengal condition.

At Yercaud eleven species were added and 24 is the existing collection.

At Kalimpong eighty five species under 25 genera of orchids are being 
maintained. About 37 Cymbidium hybrids were also procured and are being 
maintained. Amongst Arundina Graminifolia, Cymbidium gigantium, C. 
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aburnium, Dendrobium nobile, Dendrobium densiflorum, Paphiopedium insigne, 
and Vanda coerulia have been found suitable for cut flower production while 
Ascocentrum ampullaceum, C. devonianum, Coelogyne sp., Paphiopedilum sp. 
and Vanda parishii have shown their suitability for pot cultivation. Cymbidium 
hybrid Red Star, Golden Girl, Kenny Wine, December Gold, Culvetra Sydney 
have been found best for cut flower production. 

Tall climbing orchids, Aranthera Anne Black, Aranthera Lily Brook Red, 
Aranthera Deborah, Aeridachnis Apple Blossom and Arachnis Maggie Oei Red 
Ribbon, together with intermediate climbing types, Mokara Chark Kuan Pink, 
Mokara Walter Oumae White and Mokara Calypso Pink showed immense 
potential for use as cut flower whereas short stemmed Phalaenopsis hybrids 
and intermediate climbing epiphytes like Ascocenda varieties were found to be 
excellent pot plant varieties (Vellanikkara).

vi) Anthurium

At Coimbatore Twenty varieties were evaluated and most promising cultivar 
was Temptation.

At IIHR, the varieties Marshal, Tropical, Eternity, Sunglow and Psitache, Regina 
and Esmarald performed better under Bangalore conditions. Hybridization was 
carried out with the main objective of improving the varieties for adaptability 
and quality of spike and resistance to biotic and abiotic stress. Hybrid seedlings 
have been selected.

At Kalimpong, the varieties namely Kalimpong White, Red Dragon, 
Sunset Orange, Lima, Lip Stick Agnihotri, Salmon, Honduras, Meringue 
performed better and have been recommended for this region for commercial 
cultivation. 

At Yercaud, seven varieties were added and 28 is the existing collection. 
Among the 114 accessions evaluated, Acc.No.80 was the best with 19 flowers 
/ plant /year. Crosses were made in different cross combination and hybrid 
seedlings were raised for evaluation. Cv. Temptation was found superior in 
respect of vegetative and floral characters at Coimbatore and Yercuad. Cvs. 
Tropical Red, Hawaiian Red, Honduras were also found to be superior. 

vii) Tuberose

At Pune, Local Single, Shringar and Phule Rajani from Single type, while 
cultivars Suvasini from Double type were found promising. Among the varieties 
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in Single types Phule Rajani, Shringar and Local Single, whereas in Double 
Suhasini and Local Double are commercially grown in Maharashtra state for 
loose flower as well as for cut flower purpose. Crosses between available 
germplasm were undertaken Among the six tuberose genotypes GK–T-C–4 and 
GK–T-C–1 were found promising. Amongst the 9 varieties, Local Single was 
found significantly superior in flower stalk per plant followed by Shringar and 
Phule Rajani. Tuberose hybrids, GKT-C-4 and GKT-C-1 were found promising in 
respect of growth and flowering characters at Pune

At Kalyani, total eleven varieties are maintained. Prajwal, Shringar and Phule 
Rajani were the most promising varieties in respect of spike yield, loose flower 
production and pest tolerance. They have field resistance against the foliar 
nematode. Considering loose flower yield through out the year Calcutta Single 
was the best but susceptible variety to the foliar nematode. 

At Hyderabad, among the Singles, Rajatha Rekha and Prajwal were the early 
flowering. Large sized bud and floret were observed in Suvasini and Hyderabad 
Double. In the varietal evaluation Hyderabad Double and Calcutta Double were 
early flowering.

At IIHR, number of florets/spike and flower weight was highest in Prajwal. 
Vaibhav recorded highest spike yield. Shringar’ yielded more bulbs. Promising 
hybrids are being evaluated.

At Coimbatore, eight single types were evaluated. Among them Phule Rajani 
and Suvasini (double) was earliest to flower and had longer spikes. It also 
produced higher number of spikes and floral yield per plant. Six double types 
were evaluated. Among them Suvasini was earliest to flower and had longer 
spike. It also produced highest number of florets per spike and yield per plant. 

At Ludhiana, Calcutta Single flowers throughout the year and results in higher 
flower yield but highly susceptible to foliar nematodes. Cv. Prajwal was found to 
be most promising under Punjab conditions.

viii) Gerbera

At IIHR, eleven exotic hybrids were evaluated inside the polyhouse for the 
economical characters for three years. Variety Savanna found to be best with 
respect to number of flowers. Crosses were done between, IIHR advanced lines 
99-1, 99-2, 99-3, 99-4, 99-5 and exotic varieties. The seed set was normal with 
the cryo preserved pollen. The seedlings were raised for further evaluation. 
The line 2000-13 (for stalk length) while 2008-8 (number of flowers) performed 
well. 
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At Kalimpong, among the six varieties of Double flower Vital and Foske 
performed best in this region while among the three varieties of single flower 
variety Kalimpong Yellow performed best with respect to almost all the recorded 
parameters.

At Pune, cultivars Sangria, Amulet, Dalma and Ruby Red were recorded 
more number of flowers per plant. Reciprocal crosses were made among the 
18 available germplasm. The seeds from 4 crosses were collected and sown in 
pots for further evaluation.Further 40 crosses were made between 25 parents. 
The open pollinated seeds of cvs. Sawana, Zingaro and Gingar were harvested. 
Amongst cvs. tested, the cultivar Excellence, Mistique, Zingaro, Amulat, Dalma, 
Hope, Born, Ecco, Doni and Purple Pink was found significantly superior in 
flowers per plants. 

At Yercaud, sixteen new varieties were added. Among the varieties ‘Rosalin’ 
was the best performer and produced 34 flowers/ plant / year. Among the 
bedding types Acc. No. GJ 23 and GJ 68 were best performers.

Gerbera varieties Red Gem and Red Monarch were found suitable for Assam 
State. Under Kalimpong conditions, double varieties like Red Explosion, Sangria 
and Foske and single variety Kalimpong Pink performed best and recommended 
for commercial cultivation.

Gerbera varieties, Calcutta Red, Kalimpong Yellow and Quote were found to 
be suitable for cultivation in and around Ranchi. 

Cultivars Golden Gate Oilila, Junkfru, Oranila, Ringo, Ruby Red, Essandre, 
Rosabella and Bondana were found to be better performing at Yercaud. 

ix) Tulip

At Katrain, four new collections were made from Srinagar viz., Tulip 
HB, Valley tulip, American Dream and Mixture. Cultivars Abba, Apledoorn, 
Ballerian, Cassini, Golden Melody, Inzell Lucky stricke, Parade and Purrisima 
may be recommended for cut flower production in Srinagar hills. At Katrain, 
cv. Blushing Apeldoom performed better. The cultivars, Inzell and Apeldoorn 
were superior in vegetative and floral characters, where as bulb production was 
maximum in cv. Casssini(Srinagar).

x) Daffodils

At Katrain, 15 varieties are being maintained. 10 cultivars from Srinagar 
were collected. Cultivar Narcissus No.6 had maximum flower longevity. At 
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Katrain, cvs. Golden Harvest, Convent Garden and Trumpet Mutant were 
promising.

Cultivars Vansion, Wrestler,N-23, White Well, Golden Pedestal and Tunis, 
for cut flower, and Scilly White, N-25, N-30 and Texas for pot culture were 
found suitable at Srinagar. 

Daffodil cvs. Sir Winston Churchill, Barret Browing, Tahiti, Ice Follies, Texas 
Semi Double and Gigantic Star at Solan; and cvs., Vansion, Wrestler, N-23, White 
Well and Golden Pedestal at Srinagar were found superior in performance.

xi) Lilium

Lilium cv. Apeldoorn at Solan; Cvs. Elite, Navona, Pollyanna and Prato at 
Katrain; Cvs, London , Merced and Pollyanna at Srinagar were found to be better 
performing.

At Katrain, 20 varieties of Asiatic and Oriental Lilies are maintained. Seven 
new LA hybrids were collected and evaluated. Flowering was early in Selection 
1. Cultivars LA Sel.-1, LA Sel.-2, Ercolano and Samur were better performing at 
Katrain. 

xii) Alstromeria

At Kalimpong, four varieties namely, Aladin, Sarena, Pink Panther and Pluto 
have been collected from Dr. Y.S.P. University of Horticulture and Forestry are 
being maintained. Among the four varieties Pluto and Pink Panther performed 
better in this region. 

At Katrain, six varieties are being maintained. Varieties Pluto and Pink Panther 
at Kalimpong and cvs. Pluto, Tiara, Serena, and Aladdin at Katrain were found 
promising Cultivar Pluto performed well under polyhouse for various characters 
studied.

At Yercaud seven accessions were evaluated. Rachis length varied from 16.8 
to 43.3 cm.

At Srinagar, cvs. Allaha Din and No.14 for cut flower purpose, and cvs. 
Pluto, Serina and Rina for pot culture at Srinagar were found suitable. 

xiii) Speciality flowers

At Yercaud, in heliconia 22 varieties, in Ginger 2 and in Alpinia 2 were 
collected and maintained.
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At Coimbatore, nine heliconia varieties were collected and are being 
maintained for evaluation.Few types of Red ginger were collected and are being 
maintained.

xiv) Foliage Plants

At Hyderabad, five varieties of Philodendron sp, two species of Diffenbachia 
and two varieties in Asparagus were collected and planted in pots. 

At Pune, the asparagus recorded more plant height (94.0cm), number 
of leaves (15), leaf longevity (12 days) and vase life (10 days). Philodendron 
recorded more leaf longevity and vase life were recorded more as compared to 
all other foliage crops.

Production Technology

i) 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 x 20 cm spacing was found best 
for Super Star and Gladiator under Pune and Udaipur conditions; 30 x 30 cm 
spacing for Montezuma at Kalyani conditions; and 30 x 40 cm for Super Star 
under Delhi, and for Sonia Meilland under Udaipur conditions, as quality flower 
production was maximum there. Per hectare use of 650 kg N, 800 kg P2O5, 
700 kg K2O, 10 kg elemental sulphur, 50 kg each of MgSO4 and CaSO4, and 
November and January spraying of 1% FeSO4, 0.5% ZnSO4 and 0.2% boron 
at Delhi condition for Super Star roses at 30 x 30 cm spacing, gave maximum 
yield. At Kalyani with cv. Montezuma, NPK 100:100:75 g/m2; at Pune with cv. 
Gladiator, NPK 60:10:20 g/m2; at Bangalore with cv. Happiness, NPK 50:100:75 
g/m2; and with the same variety at Yercaud, NPK 75:150:50 8/m2 gave maximum 
flower yield.

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.

In the integrated management, the treatments common basal dose (FYM 2 kg/
m2/y, decomposed coir compost or any oilcake 200 g/m2/y, biofertilizers- VAM + 
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Azospirillium + phosphate solubilizing bacteria @ 2 g each /plant at an interval 
of 2 months, Trichoderma @ 20 g /m2/y by mixing in the aforementioned FYM) 
+ vermicompost @ 500 g/m2 twice a year + Panchagavya (3%) + Manchurian 
Mushroom Tea (3%), the latter two as foliar sprays at 15 days interval starting 
one month after planting OR 50% RDF + vermicompost @ 500 g/m2 twice 
a year + Panchagavya (3%) + Manchurian Mushroom Tea (3%) were at par 
with the recommended dose of fertilizers in respect of flower yield at Pune. At 
Bhubaneswar, the treatment, common basal dose + vermicompost (500 g/m2) 
+ Manchurian tea (3%) produced maximum flowers, tallest plants and longest 
flowering shoots in HT cv. Mainu Parle.

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.

Micronutrient application, borax (0.1%) and Zinc Sulphate (0.3 or 0.5%), 
was found beneficial for obtaining higher flower yield of rose in and around 
Pune. At IIHR foliar spray of Ferrous sulphate (0.5%) in rose cv. Grandgala, 
resulted in maximum plant height (80.5 cm) and bud length (2.13 cm).

At Bhubaneswar, INM in hybrid tea rose cv. Mainu Parle best treatment was 
75% RDF + FYM 1 kg / m2 / year + Vermicompost 300g/m2 + Azospirillum 
PSB (2g each/p).

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.

ii) Gladiolus 

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

In the integrated nutrient management, the treatment, common basal 
dose (FYM 2 kg/m2/y, decomposed coir compost or any oilcake 200 g/m2/y, 
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biofertilizers- VAM + Azospirillium + phosphate solubilizing bacteria @ 2 g 
each /plant at an interval of 2 months, Trichoderma @ 20 g /m2/y by mixing 
in the aforementioned FYM) + vermicompost @ 500 g/m2 twice a year + 
Panchagavya (3%) + Manchurian Mushroom Tea (3%), the latter two as foliar 
sprays at 15 days interval starting one month after palnting recorded significantly 
maximum spike length, more spike weight and more number of spikes per plot 
(Pune), whereas in cv. Red Beauty the treatment consisting of common basal 
dose + spray of Panchgavya (6%) at an interval of 15 days was effective in 
increasing the duration of flowering (Solan).

At Ludhiana, plant height, spike length, number of florets/plant, floret size 
and duration of flowering were maximum in common basal dose + Panchagavya 
(3%). Number of cormels/corm were maximum in common basal dose + 
vermicomost 500 g/m2 + Panchagavya 3% + Manchurian Tea 3%. Whereas at 
Srinagar, significant improvement was recorded in vegetative, floral and corm 
production with the foliar sprays of common basal dose + Panchagavya (4%) + 
Manchurian Mushroom Tea (2%) 

In organic culture, significantly more vase life was recorded by foliar sprays 
of Panchgavya (2 or 4%) along with Manchurian Tea (2 or 4%) at an interval 
of 15 days starting from one month after planting (Pune). At Ludhiana, besides 
vase life, spike length, duration of flowering, number of florets/ spike, number of 
corms / plant were also improved with the above foliar sprays

At IIHR, integrated nutrient management in gladiolus was taken up in IIHR 
Gladiolus hybrid 87-22-1. Number of spikes per square meter area were recorded 
maximum with 50% RDF + FYM (1 Kg /m2).

At Hyderabad, in the INM studies on gladiolus combination of 75% RDF, 
FYM, Vermicompost and Azospirillum showed superiority in floral characters 
over other treatments.

At Pune, in gladiolus the recommended treatment (5.0 kg FYM, 30:20:20 g 
NPK/m2) gives maximum yield and higher monetary returns with maximum B: C 
ratio (1:1.93) as compared to other treatments.

At Udaipur, The plants of gladiolus cv. White Prosperity sprayed with 
4%Panchagavya + 4% Manchurian Mushroom Tea performed better

In gladiolus, it may be recommended that a basal dose of bio fertilizer 
comprising of FYM @ 2kg/m2 /year + Mustard oil cake @ 200g/m2/year + Bio-
fertilizers (VAM + Azospirillum + PSB) @ 2g/plant at an interval of 2 months 
with Trichoderma viride @ 20g/m2/year along with a common dose of inorganic 
fertilizer may be applied to increase flower and corm yield (Kahikuchi). Whereas 
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in Hybrid 87-22-1, maximum number of spikes per square meter (60) was 
recorded with RDF (50%) + FYM (1 kg /m2) (IIHR). 

iii) 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 x 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).

In an experiment on integrated nutrient management of carnation cvs. Sunrise 
and Raggio-de Sole, treatment consisting of common basal dose (FYM 2 kg/m2 + 
decomposed coir compost @ 200 g/m2 + bio-fertilizers, VAM + Azospirillum + 
PSB each @ 2g/plant at an interval of 2 months + Trichoderma viride @ 20 g/m2 ) 
+ spray of 3% Manchurian Mushroom tea at an interval of 15 days was effective in 
producing quality flowers (Solan). At Kalimpong, the treatment replacing Manchurian 
Tea with Panchgavya (3%) in the aforementioned treatment, was best in respect of 
production of maximum number of flowers per plant, flower size, plant height and 
maximum stem length. At UAS Bangalore, however, 50% of RDF + vermicompost 
(500 g/m2) + Panchgavya (3%) + Manchurian Tea (3%), the latter two as foliar 
sprays improved growth and flowering in carnation cv. Desio.

At Solan, cultivar Sunrise 2 kg FYM/m2/year + decomposed coir compost 200g/
m2/plant + Tricoderma viridi 20 g/m2/year a mixture of Azospirillum, PSB and 
VAM at an interval of 2 months along with 2% Panchagavya + 6% Manchurian 
Mushroom Tea as foliar spray improved most of the economical traits. 

At UAS Bangalore, growth of carnation cv. ‘Desio’ was better when 
inorganic fertilizer were supplemented with the vermicompost, Panchagavya 
and Manchurian tea (50% RDF 300g vermicompost + 3% Manchurian tea + 
3% Panchagaya).

iv) Chrysanthemum

Solan centre developed the technology for year round flower production 
through staggered planting, pinching, growth retardants, photoperiod regulation 
and cultural practices, as following:
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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 
from Aug. 27 - Oct.6

48-73 Dec. 11-Jan. 1

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 
from April 23-June 4

52-72 Aug.7-29

– 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.

ALD treatments at later stages of growth (1 and 2 months after planting) 
extends 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 30x30 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.

Studies conducted on photoperiodic control of flowering showed that flowers 
of chrysanthemum cultivars Purnima can be produced during different times of 
the year at Solan.

Among different planting dates maximum plant height (62.43 cm) and 
maximum number of flowers per plant (45.78) was observed in 1st June planting 
with 14h short day treatment (Bhubaneswar). 
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Micronutrient spray of MnSO4 (0.4%) was found to be significantly superior 
in improving the floral characters i.e., no. of flowers/spray, total no. of flowers/
plant, average flower weight and also the vase life at Hyderabad. 

At IIHR, the experiment was laid out with cv. Chandni . The average yield 
per plant and yield per plot of 2.4 m2 was significantly higher in 75% RDF + 
Fym (1 kg /m2) + vermicompost (300 g/m2) + Azospirillum + PSB).

At Bhubaneswar, INM in chrysanthemum cv. Yellow Gold, the best treatment 
was 75% RDF + FYM 1kg/m2/year + vermicompost 300g/m2 + Azospirillum 
PSB (2g each/plant).Micronutrient deficiency studies in chrysanthemum cv. Flirt 
increase in yield was obtained by spraying three times ZnSo4 at 0.8% at 20 days 
interval

Application of VAM + Azotobacter along with 75% recommended dose of 
N and P + 100% K resulted in maximum plant height (67.0 cm), side shoots per 
plant (5.29) and length of side shoots (53.0 cm). It also resulted in earlier flower 
bud appearance (105.8 days), maximum flower diameter (12.54 cm), duration 
of flowering (32.98 days) and vase life (24.47 days) in chrysanthemum cv. Sunil 
(Pantnagar). 

Integrated nutrient management with the application of RDF (50%) + 
vermicompost (500 g/m2 twice a year) + Panchagavya (3%) found to be superior 
in respect of all the economic parameters of CO.1 Chrysanthemum (Coimbatore). 
Also micronutrient application of FeSO4 (0.8%) recorded the earliest flowering 
(100.40 days) and increased flower yield (133.27 g/plant and 2.03 kg / plot) 
(Coimbatore).

Potting media consisting of cocopeat + sand + FYM + vermicompost 
(2:1:0.5:0.5) resulted in maximum plant height, flower diameter, flowering 
duration and number of flowers per plant in chrysanthemum cvs. Mother Teresa 
(Pantnagar), Ajay (Solan) and Punjab Anuradha (Hyderabad).

v) 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 
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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% along with soil application of Azospirillum + VAM can 
be recommended for increasing plant height, number of leaves, flowers per 
spike and field longevity of spike.

Application of NPK @ 20: .10: 10 at 0.2% spray along with VAM is the best 
treatment combination for most of the flowering characters.

Supplementing the RDF with organic manures, resulted in better response in 
vegetative characters compared to that with half dose of RDF, in two varieties 
of Dendrobium, Shavin White and Earsakul. 50% of RDF + 3% Panchagavya 
+ 3% Manchurian tea, however, was best in respect of number of spike per 
plant and maximum length of spike production for Dendrobium hybrid Sonia 
(Bhubaneswar) and epiphytic orchids (Kalimpong). 

Micronutrient studies revealed that foliar spray of molybdenum (100 or 200 
ppm as molybdic acid) in addition to the RDF was best with respect to the 
production of maximum number of pseudo bulbs per plant and maximum plant 
spread in both(E-W & N-S) direction. 
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At Bhubaneswar, INM in Dendlobium hyrich cv. Sonia, number of spikes 
per plant was more in the treatment 50% RDF + 3% Vermiwash + 3% 
Panchagavya. 

At Coimbatore, in integrated nutrient management studies among the 
treatments, applications of 50% of RDF + 3% Vermicompost +3% Panchagavya 
was found superior in Dendrobium cv. Sonia 17.In micro nutrients studies, 
among the treatments RDF + 1000 ppm Fe was found superior for vegetative as 
well as flowering. 

At Kalimpong, in INM the treatment 50% recommended dose of fertilizer 
+ 3% Panchagavya + 3% Manchurian tea was best. The treatment of 50% 
recommended dose of fertilizers + Vermiwash + 3% Panchagavya produced 
early flowers as well as large size flowers and longevity of flowers in tap water 
in case of epiphytic orchids.

For the terrestrial orchids, the treatment 50 % recommended dose of fertilizers 
+3% Panchagavya + 3% Vermiwash + 3% Manchurian tea and treatment 
common basal dose + 3% Vermiwash + 3% Panchagavya were found best. In 
micronutrient trial it was found that the treatment recommended dose of NPK + 
Zn 1000 ppm was the best with respect to the growth of plants of Cymbidium 
orchids. 

At Yercaud, in integrated nutrient management in Cymbidium orchids the 
best treatment was 50% RDF + 3% Panchagavya + 3% Manchurian Tea. Among 
the diffreent biofertilizer doses NPK 10:5:10 @ 0.2% spray + Azospirillum + 
VAM was found to be better.

In orchids, application of NPK ratio of 20:10:10 @ 0.2% along with 
Azospirillum + Phosphobacterium each of 2 g per plant at two months interval 
or VAM (at Kalyani for Dendrobium Sonia) may be recommended for suitable 
growth and flower production in Dendrobium spp (Kahikuchi). 

For epiphytic orchids, application of 50% recommended dose of fertilizers + 
3% Panchagavya and for terrestrial orchids, common basal dose + Panchagavya 
(3%) + vermi wash (3%) + Manchurian tea (3%) was the best in improving 
the number of stems per plant, number of spikes per plant and spike length at 
Kalimpong.

Integrated nutrient management with the application of 50% RDF 
(NPK 30:10:10 @ 0.2% twice a week) combined with vermiwash (3%) + 
Munchurian Tea (3%) + panchgavya (3%) resulted in maximum plant height, 
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inter nodal length, maximum number of roots per plant and highest root 
length in orchids (Kalyani). At Coimbatore, with application of 50% of RDF 
+ FYM spray @ 1:10 ratio once a week) + vermiwash (3%) + panchagavya 
(3%) found to be superior in respect of all the vegetative parameters and 
flower yield of orchids.

Biofertilizers, Azospirillum and Phosphobacteria (2 g /plant at 2 month 
intervals) (VAM instead of Phospobacteria at Yercaud) along with NPK 20:10:10 
@ 0.2% recorded increased number of spikes (8.31) with good quality flowers 
in orchids (Coimbatore). Micronutrient application (Fe @ 1000 ppm) along with 
NPK 20 : 10 : 10 @ 0.2% in Dendrobium produced higher number of spikes 
(6.73) (Coimbatore and Yercaud). 

vi) Anthurium

Top cuttings, nodal cuttings and suckers can successfully be propagated 
on 100% cocopeat. Spadix explant could successfully be established after 
HgCl2 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. In anthurium, top cuttings, basal 
portion of top cut plants as well as stem splits gave better results as means of 
propagation. At Kalimpong and Umiam, stem splits (average number of plantlets 
4.214 to 5.621) or suckers (with a spray of kinetin 500 ppm) can be employed 
for its propagation. 

Application of bio-fertilizers (Azospirillum, PSB, VAM each at 2 g/plant), GA3 
(200 ppm) along with NPK (30:10:10 at 0.2% spray) resulted in better flowering 
including more number of flowers per plant in anthurium cv. Tropical Red (UAS, 
Bangalore)

Micronutrient treatment, Common dose + 2 or 4 g Mg once in 30 days /
plants was found to be best for production of anthurium (IIHR). 

At Coimbatore in organic cultivation of anthurium cv. Red Dragon, treatment 
of common basal dose + 3% Vermiwash + 3%Panchagavya + 3% Manchurian 
tea was found superior in respect of vegetative and flowering parameters. In 
micronutrient studies common basal dose i.e. 17:17:17 NPK at 2g/plant and 4g 
Ca + 4g Mg once in 30 days / plant was superior with respect to flowering in 
cv. Temptation.

 At Kalimpong in INM it was found that the treatment of common basal dose 
+ 3% Vermiwash + 3% Panchagavya was the best regarding quantitative as 
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well as qualitative traits of Anthurium. The treatment 17:17:17g NPK/Plant + 2 
mg B once in 30 days / plant was the best for quality production and increased 
size as well as the post harvest life of flowers. At Kalimpong, application of 
micronutrient, Boron @ 2mg/plant along with a common dose of 17:17:17g of 
NPK/plant once in 30 days was found to be best for anthurium.

At Yercaud INM studies in Verdun Red variety, the best treatment was CBD 
+ 3% Vermiwash.In micronutrient studies NPK @ 17:17:17 g/plant + 4g Ca 
+ 4g Mg+ 2mg B once in 30 days was best. In variety peach NPK 30:10:10 
at 0.2% spray + GA3 200 ppm +Azospirillum + Phosphobacteria increased 
growth and flowering

Application of micronutrients, CaNo3 (2 or 4 g) + MgSO4 (4g) + Borax 
(2 mg) along with a Common Dose @ 17:17:17 NPK 2g / plant was found to 
be the best for increased flower yield (6.24 / plant) of anthurium cv. Peach at 
Coimbatore and Yercaud. 

Organic cultivation with the application of common basal dose (FYM @ 200g 
+ Decomposed coir compost @ 100 g + Biofertilizers (VAM + Azospirillum+ 
phosphate solubilising bacteria) @ 2g each/pot at an interval of two months + 
Trichoderma viride @ 20 g/pot + vermin wash (3%) + Panchagavya (3%) + 
Manchurian tea (3%) found to be superior in increasing flower spike yield of 
anthurium (8.65 / plant) (Coimbatore) whereas at Yercaud application of FYM 
(200 g/pot) + decomposed coir compost (100g/pot) + Biofertilizers (VAM + 
Azospirillum + phosphate solubilising bacteria) @ 2g each/pot at an interval of 
two months and vermicompost (100g/pot) + Trichoderma viride (20 g/pot) as 
basal at the time of planting and Vermiwash (3%) spray at fifteen days interval is 
recommended for the variety Verdun Red for increased yield.

vii) 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 yield, 45 
days rest period is suggested.

Planting of tuberose bulbs in the month of March is proved profitable for 
production of flower spikes with more number of florets per spike under the 
plains of West Bengal. At Pune, however, planting of bulbs in the month of April 
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is recommended for production of more flower-stalks with maximum florets of 
tuberose.

Application of NPK @ l00: 150: 150 kg/ha is recommended for the farmers of 
West Bengal to improve the number of florets per spike of tuberose cv. Calcutta 
Single, which is generally marketed as loose flowers. At Pune, for higher flower 
production and monetary returns of tuberose, application of 30 t FYM per 
hectare and 200 kg nitrogen, 150 kg phosphorus and 200 kg potash per hectare 
is recommended. Full dose of FYM, phosphorus and potash with half dose of 
nitrogen be applied at the time of planting and remaining half dose of nitrogen 
be applied 45 days after planting. 

At IIHR, integrated nutrient management in tuberose cv Prajwal (75%RDF+1 
Kg/m2 FYM+300 g/m2 Vermicompost+2g/pl Azospirillum+2g/pl PSB) recorded 
the maximum yield of flowers per sq. m. In cv. Vaibhav significant differences 
among treatments were recorded. 

At Pune, the treatment recommended dose of manures and fertilizers (3.0 kg 
FYM, 20:15:20 g NPK/m2) recorded maximum flower yield (67.88 spike / m2) 
and higher monetary return (B: C ratio 1:4.07). 

At Hyderabad, in the INM studies (combination of 75% RDF, FYM, 
Vermicompost and Azospirillum) showed superiority in floral characters over 
other treatments

In tuberose, it may be recommended that a basal dose of bio fertilizer 
comprising of FYM 2kg/m2 /year+ Mustard oil cake 200g/m2/year+Bio-
fertilizers (VAM + Azospirillum + PSB) @ 2g/plant at an interval of 2 months 
with Trichoderma viride 20g/m2/year along with a common dose of inorganic 
fertilizer may be applied to increase flower and bulb yield (Kahikuchi). 

viii) Gerbera

Srinagar centre recorded 15 g N, 15 g P and 10 g K/m2 as best at 30x20 
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.

At Pune, spacing 30 X 30 cm is recommended for production of more 
number of flowers/plant/year (28.0) in gerbera cv. Tonneke. For cultivation of 
gerbera under polyhouse conditions, application of 10 kg FYM/m2/year as basal 
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dose and 20:20:15 g NPK/m2/month is recommended for production of more 
number of flowers cv. Sunway (Pune).

Provision of shade (25%) is found to improve most of the floral and vegetative 
characters like plant height, stalk length and flower diameter (Kalyani). But 
shade level of 50% and 75% was found to be better for vegetative growth and 
flowering at Umiam and Vellanikkara, respectively. 

Use of lower level of phosphate (10 or 15 g/m2) with corresponding increase 
in nitrogen (15 or 20 g/m2) level for more production of flowers is recommended 
for gerbera production under Kalyani conditions.

In the integrated nutrient management under cover, the treatment T15, T17 
and T7 were at par with each other and significantly superior in respect of number 
of flowers per plant (35.4, 33.8 and 33.4, respectively), flower stalk length (50.8, 
49.6 and 50.5 cm, respectively), flower stalk diameter (0.78, 0.80 and 0.79 cm, 
respectively) and vase life (5.5, 5.6 and 5.5 days, respectively) (Pune).

At IIHR, The trial on integrated nutrient management in gerbera has been 
laid out with cv. Debora. 

ix) Lilium

Sand as media along with IBA (200 ppm) treatment was found best for scale 
propagation of lilium, while soil + sand were the best media for getting more 
number of flower buds and to increase the bulblet size(Katrain). At Srinagar, the 
media for cv. Novecento was soil + coarse sand + FYM + saw dust + oil cake 
and for cv. Pollyanna bio-fertilizers (VAM, Azotobacter and PSB) used in soil 
media @ 30g/m2 along with sand performed best in recording vegetative, floral, 
bulb yield and vase life of lilium.

x) 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, 
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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.

Spacings of 1.5 x 1.5 m for J. grandiflorum var. White, 50 x 50 cm for J. 
sambac and 75 x 75 cm for J. auriculatum were found optimum. However, 
1.8 x 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 
100:120:120 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.

xi) Other crops

In China aster, 30 x 30 cm spacing and NPK 30:30:30 g/m2 or 300:200:200 
kg/ha has been reported best. In marigold, 40x30 cm (83333 plants/ha) for 
African and 15 x 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

i) Rose

Storage of rose cut flower at 4-80C for 24h followed by simulated transit has 
been recommended by Ludhiana centre. Delhi centre recommended pre-cooling 
at 40C 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 
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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 200C, 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 MgSO4 150 
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.

In organic production trials, maximum plant height, maximum number of 
flowering shoots, longest flowering shoot and maximum yield was observed 
in rose cv Mainu Parle in the plants sprayed with 4% manchurian tea. The 
vase life was maximum when the plants were sprayed with manchurian tea 
and panchagavya @ 4% each whereas at Pune the treatment consisting of foliar 
spray of Panchagavya (4%) + Manchurian Tea (2%) at 15 days interval starting 
from one month after planting recorded maximum vase life. 

Pre-transit pulsing treatment of cut rose stems with aluminium sulphate (300 
ppm) improved bud opening and vase life (Ludhiana and Bhubaneswar). The 
pulsing treatment for 16 hours was found significantly superior over 24 and 0 
hours (Pune and Bhubaneswar). 

The holding solution of sucrose 1.5 % + aluminum sulphate 300 ppm was 
found significantly superior over rest of the treatments in respect of vase life of 
rose flowers (Pune, Ludhiana and Bhubaneswar)

The cut stem of rose remained in good condition for 12 days in wet storage 
at 3-5 oC refrigerated temperature. The total shelf life of rose flowers were 
recorded maximum (12.0 + 2.8 days in aluminum sulphate 300 ppm) in 12 
days refrigerated storage(Pune).The stems of rose cv. First Red held in solution 
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of aluminium sulphate (300 ppm) during wet storage showed better post storage 
opening and higher vase life (Ludhiana).

Wrapping in polythene sleeves recorded highest vase life followed by 
cellophane sleeves (Pune and Bhubaneswar). 

At Bhubaneswar, in Hybrid Tea rose cv. Mainu Parle, the plants sprayed 
with Panchagavya and Manchurian tea @ 4% each showed maximum vase life. 
Plusing cut flower with Aluminium Sulphate 300 ppm is the best pre-transit 
treatment. The holding solution containing 300 ppm aluminium sulphate and 
1.5% sucrose is the best and increased the vase life by 3 days over control. 

In cv. Grand Gala cut flowers, wet storage up to six days in Al2(SO4)3 300 
ppm at 2o C was found optimum for cut flowers with 9.4 days of vase life. In cv. 
Grand Gala, maximum vase life of 12.7 days was obtained with cut flowers held 
in holding solution of sucrose 1.5%+ Al2(SO4)3 300 ppm followed by sucrose 
1.5 %+CaOCl 50 ppm Chlorine

At Pune, the pulsing solution of Aluminium Sulphate 300 ppm was found 
significantly superior over rest of the treatments. The vase life was more in control, 
however the total vase life of rose flowers was recorded maximum (12 +2.27 
days in Al2SO4 300 ppm) in 12 days refrigerated storage.The holding solution, 
Sucrose 1.5 % + Aluminium Sulphate 300 ppm was found significantly superior 
over rest of the treatments in respect of vase life of rose flowers. 

In rose cv. Grand Gala, wet storage up to six days in Al2(SO4)3 300 ppm at 
2oC was found optimum for improving of vase life cut flowers (IIHR). 

Pulsing of cut rose stems with Al2(SO4)3.16 H2O (300 to 900 ppm concentration) 
before simulated transit showed significant improvement in vase life. Whereas 
holding solution containing aluminium sulphate [Al2(SO4)3.16H2O] @ 300 ppm 
or calcium hypochlorite (CaOCl2) @ 50 ppm chlorine significantly increased 
vase life of cut rose stems at Ludhiana. 

For cut roses, pre-storage pulsing with Aluminium Sulphate (300 ppm) 
followed by storage upto 9 days and holding in Sucrose 1.5 % + Aluminum 
Sulphate 300 ppm was found significantly superior in improving vase life and 
water uptake in cv. Passion (Pune and Ranchi). 

ii) 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 
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holding solution has been found quite effective for floret opening and vase life 
improvement in gladiolus. Gladiolus cut spikes treated with 4% sucrose, 300 
ppm Al2(SO4)3 and 25 ppm sodium hypochloride, stored at 40C 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.

The gladiolus cut spikes can be wet stored upto 12 days (Pune), 6 days 
(Solan and Srinagar), 4 days (Kahikuchi and Udaipur) or 2 days (at Hyderabad) 
in aluminum sulphate (300 ppm) at low temperature (3-40C). The vase life was 
1.5 days only after 12 days of storage. 

The storage life of cut spikes of gladiolus could be extended by pulsing 
in sucrose (20%) + aluminum sulphate (300 ppm) upto 18 days (Pune), 9 
days (Kahikuchi), 6 days (Solan, Udaipur, Srinagar and Ludhiana) or 3 days 
(Hyderabad) in dry refrigerated storage. The vase life was 1.0 day only after 12 
days of storage 

Holding solution of sucrose (4%) in combination with aluminum sulphate 
(300 ppm) (Pune, Solan, Ludhiana and Srinagar) or NaOCl (50ppm) (Kahikuchi, 
Pantnagar, Pune and Ludhiana) or dichlorophene (50 ppm) (Hyderabad) or 
calcium hypochlorite (bleaching powder) @ 50 ppm chlorine (Udaipur) could 
improve the vase life of cut spikes of gladiolus. 

At Ludhiana, spikes of gladiolus harvested when 5-6 florets showed colour 
were most suitable for wet refrigerated storage. Pre-storage pulsing of gladiolus 
spike with sucrose (20%) plus Al2 (SO4)3.16H2O (300 ppm) plus GA3 (50 ppm) 
significantly improved their post storage keeping quality. The spikes thus treated 
could be stored for 14 days. Vase solution containing [Al2(SO4)3.16H2O], 300 
ppm or calcium hypochlorite CaOCl2 containing 50 ppm chlorine significantly 
enhanced vase life of cut rose stems. Vase solutions containing sucrose (4%) + 
Al2 (SO4)3.16H2O, 300 ppm or NaOCl or CaOCl2 (containing 50 ppm chlorine) 
were found very effective and at par in improving vase life and opening of florets 
in gladiolus. The treated spikes could be dry-stored for 14 days without much 
decline in vase life (Ludhiana). The spikes of gladiolus var. Sancerre, Nova Lux, 
Jacksonville Gold were found to be more suitable for wet refrigerated storage 
than those of White Prosperity and Praha (Ludhiana).

At IIHR, in gladiolus cv. White Prosperity cut flowers, observations recorded 
revealed that vase life enhancement of 9.2 days was obtained with spikes of 
stage 3 wet stored for three days at 4o C. Longevity of open floret decreased with 
increased storage period. Cut flowers recorded maximum vase life of 13.5 days, 
78% florets opened, 3.2 days of floret longevity and two days was taken for 
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basal floret to open was achieved with spikes pre treated with pulsing solution 
of sucrose 20%+ Al2 (SO4)3 300ppm+GA 350 ppm. 

At Pune, the maximum vase life of gladiolus spike (12 + 2.13 days in Al2SO4 
300 ppm) was observed in treatment 12 days refrigerated storage. The vase life 
was found maximum (18+0.4 days) in interaction between tight bud stage and 
18 days storage duration. The maximum shelf life of gladiolus spike (18.0+0.80 
days in Sucrose 20%+Al2SO4300 ppm) was observed in treatment 18 days 
refrigerated storage. Holding solution of Sucrose 4% + Aluminium Sulphate 300 
ppm was found significantly superior. Gladiolus cultivar Phule Neelrekha have 
recorded significantly more shelf life for 12 days (12+4.40 days). The treatment 
Sucrose 10% + STS + Aluminium Sulphate 300 ppm + Alar 500 ppm was 
found significantly superior. 

At Solan, dry storage of gladiolus spikes after 24h. pulsing with sucrose 20% + 
Aluminium Sulphate 300 ppm and keeping the spikes in holding solution containing 
sucrose 4% + Aluminium Sulphate 300ppm had more vase life than wet storage.

At Udaipur, in gladiolus cv. White Prosperity Aluminium Sulphate @ 300 
ppm at low temperature (3-4ºC) in wet storage for 4 days recorded the maximum 
vase life (4.80 days).Among two stages of harvest vase life was maximum in 
stage 2 when 5-6 florets show colour (2.70 days) as compared to stage 3 (when 
basal floret half opened). 

A solution of NaOCl (50 ppm) or KMnO4 (25 ppm) + sucrose (4%) may 
successfully be used for prolonging the vase life of cut spikes of gladiolus at 
consumer’s level (Kahikuchi).

iii) Carnation

Treatment with 4mM STS for 15 min at room temperature before pre-cooling 
is quite effective for improving vase life of cut carnations.

Pre-harvest foliar sprays of Panchagavya (2 or 4%) + Manchurian Tea (2 or 
4%) at 15 days interval starting from one month after planting gave maximum 
vase life of the carnation cut flowers (Pune and Coimbatore).

Holding solution containing sucrose (2%) + 8-HQC (150 ppm) + BA (5 
ppm) in cv. Raggio-de-Sole (at Solan) or Sucrose 2% + Al2(SO4)300ppm (at 
Coimbatore) recorded maximum vase life. 

Pulsing with sucrose (10%) + 8-HQC (300 ppm) + BA (15 ppm) in cv. 
Raggio-de-Sole (at Solan) or sucrose 10% + STS (1mM) + Al2(SO4)300 ppm + 
BAP (25 ppm) (at Coimbatore), for 8 hours gave a maximum vase life. 
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Wet storage of carnation flowers at 40C in a solution containing sucrose (2%) 
+ 8-HQC (150 ppm) + BA (5 ppm) for 24 hours resulted in maximum vase life 
(19.13 days) (Solan). 

Wrapping the cut carnations in polyethylene sleeves (100 gauge) was found 
beneficial for improving the post harvest life (Coimbatore).

At Hyderabad, the holding solutions of (Al2 (SO4)3 .16H2O 300 ppm + BA) 
and (Al2 (SO4)3 .16H2O 300 ppm + GA3) enhanced vase life of cut carnation. 
Wrapping of cut flowers of carnation in polypropylene enhanced vase life. The 
pre-storage pulsing solutions containing Sucrose 10% + STS +Al2 (SO4)3 .16H2O 
+ Kinetin (25 ppm) increased in vase life. 

At Pune, maximum vase life (9.5 days) was recorded in stem wrapped in 
cellophane sleeves. Pulsing of carnation cv. Gaudina cut flowers with sucrose 
(10 %) + STS (25 ppm) + Aluminium Sulphate (300 ppm) + Alar (500 ppm), 
wrapping in cellophane sleeves and holding in Sucrose (2 %) + Aluminium 
Sulphate (300 ppm) + GA (25 ppm) was found significantly superior in 
improving the post harvest life and quality. The holding solution, Sucrose 2 % + 
Aluminium Sulphate (300 ppm) + GA(25ppm) was found significantly superior 
in respect of vase life.

At Solan, pulsing for 24hrs in a solution containing sucrose (10%) + 8 HQC 
(300 ppm) + BA (17.5ppm) was found best. Storage of carnation cut stems in 
a solution containing BA (7.5ppm) + 8 HQC (150ppm) + sucrose (2%) for 3 
days proved best. Among different wrapping material used, cellophane sleeves 
proved best for storage of carnation.

iv) 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 + AgNO3 25 ppm was recorded as the best 
holding solution.

Pre-harvest foliar sprays of Panchagavya (2 or 4%) + Manchurian Tea (2 or 
4%) at 15 days interval starting from one month after planting gave maximum 
vase life of the chrysanthemum cut flowers (Bhubaneswar).

Holding solutions containing sucrose, 2%+ Al2(SO4)3, 300 ppm (Bhubaneswar 
and IIHR) or were found effective for improving the keeping quality of cut 
chrysanthemum stems
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Bud opening solutions viz., sucrose (2%) + biocide (AgNO3, 25 ppm + 
citric acid, 75 ppm) + BAP, 50 ppm (Ludhiana, IIHR and Hyderabad) or sucrose 
(2%) + biocide alone (at Bhubaneswar) for the opening of immature buds of 
chrysanthemum (about 1.5 cm dia) and preventing yellowing of leaves in the 
vase. 

The packaging of cut spikes in polyethylene sleeves (Hyderabad) or cellophane 
sheets (Bhubaneswar and IIHR) was found to be effective in enhancing the 
keeping quality of cut chrysanthemum stems after simulated transit.

Wet storage of cut stems of chrysanthemum cv. Reagan White for 8 days 
(Ludhiana) or 6 days (IIHR) under refrigerated conditions (2-3OC) exhibited 
maximum post storage vase life. 

At Hyderabad, up to 3 days of wet storage in BAP (50ppm) enhanced vase 
life and flower diameter in chrysanthemum. The holding solution of Sucrose (2 
%) + Al2 (SO4)3 .16H2O (300 ppm) increased vase life.

At IIHR, in var. Reagan White, maximum vase life of 17.6 days was obtained 
with flowers stored at 4oC for 2 days. In cv. Reagan White, maximum vase life 
of 21 days was obtained with sprays held in solution of Sucrose (2%)+ Al2(SO4)3 
(300ppm). In var. Reagan White cut flowers, maximum vase life of 18.2 days, 
obtained with flowers stored at 2oC for 2 days. In cv. Reagan White, maximum 
vase life of 24 days, was obtained with sprays held in solution of Sucrose (2%)+ 
Al2(SO4)3 (300ppm). 

v) Orchids

Pre-transit pulsing of orchids (Dendrobium.Var.Sonia) with HQ (Hydroxy 
quinoline) 500 ppm + sucrose (5%) for 12 h Kahikuchi and Kalimpong) or for 6 
h (Bhubaneswar) may be recommended for enhancing vase life after transit.

Holding solution of HQ (Hydroxy quinolin) 400 ppm + sucrose (5%)
(Kahikuchi and Vellanikkara) or addition of AgNO3 (25 ppm) to this (Bhubaneswar 
(Dendrobium hybrid Sonia) and Kalimpong) may be recommended for improving 
vase life of orchids at consumer’s level 

At Bhubaneswar The keeping quality of Dendrobium hybrid ‘Sonia’ increased 
by plusing the spikes with Aluminium Sulphate (100 ppm) and placing in holding 
solution containing aluminium sulphate (300ppm) and Sucrose (5%). Keeping 
quality was maximum when the spikes were wrapped with polythene and kept 
in packing boxes with KMnO4 during transit. 
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At Kalimpong, the treatment Sucrose (5%) + Aluminium sulphate + BAP 
showed the best result with respect to almost all the parameters for long vase-life 
of hybrid orchid flowers. In packaging, lining material for hybrid orchid flowers, 
the treatment brown craft paper 50 gauges with KMnO4 was found the best.

Pulsing with Hydrox Quinoline @ 500 ppm + Sucrose (5%) for 6 
hours followed by then held the flower spikes in the holding solution 
containing Ag NO3 (25 ppm) along with 400 ppm HQ and 5% Sucrose 
significantly prolong the vase life of cut orchid spikes (Kahikuchi). The 
spikes wrapped with polypropylene sleeves along with KMnO 4 before 
transit may improve the flower longevity of cut spikes of Dendrobium Cv. 
Pompadour (Kahikuchi).

vi) Anthurium

For pulsing, HQ 500 ppm + sucrose 5% for 6 h or BA 25 ppm + carbendazim 
0.2% or Al2(SO4)3 300 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.

Pre-transit pulsing treatment with Al2(SO4)3 300 ppm for 3 h at 13 oC gave 
maximum vase life (21 days) in anthurium var. Tropical Red and delayed spadix 
blackenig by 19 days (IIHR). 

Holding solution consisting of sucrose 5% + kinetin 25 ppm + aluminium 
sulphate (300 ppm) (IIHR) or Sucrose 5% + NaOCl 50 ppm or aluminium 
sulphate (300 ppm) (Vellanikkara) recorded maximum vase life, days taken for 
anther bursting and total water uptake in anthurium cv. Tropical Red. 

At Coimbatore, pulsing treatment with Sodium Hypochlorite (500ppm) 
recorded maximum vase life (19.83 days).

At Yercaud, in anthurium cv. Peach the holding solution containing Sucrose 
(5%) + Aluminum Sulphate (300 ppm) + kinetin (25 ppm) resulted in maximum 
(23days) vase life.

Pulsing with Al2(So4)3 (300 ppm) or calcium hypochlorite (1000 ppm) (for 1 
minute) was found to be the best for improving post harvest life of cut anthuriums 
(Vellanikkara). Holding solution consisting Sucrose (5%) + Al2(SO4)3.16H2O(300 
ppm) + Kinetin (25 ppm) showed best results of post harvest quality and life of 
anthurium cv. Salmon (Kalimpong).

Pretransit pulsing treatment of cut anthuriums with Calcium hypochlorite 
(bleach solution) containing 1000 ppm chlorine (one minute dip of basal portion 
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of cut spadix harvested at commercial stage) was found effective in minimizing 
tip blackening and bluing (Kalyani). 

The flower stalks of anthurium pulsed with Sodium hypochlorite (500 ppm) 
and holding in sucrose (5%) + Kinetin (25 ppm) + Al2 (SO4)3 (300 ppm) recorded 
increased vase life (19.83 and 17.40 days) (Coimbatore). 

ii) 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.

The holding solution consisting of sucrose (5 %) + KMnO4, (25 ppm) or 
sucrose (5%) + cobalt chloride (100 ppm) or (Hyderabad, Kahikuchi and 
Pantnagar) or sucrose (5%) + Al2SO4 (300 ppm) (Ludhiana, Pantnagar and Pune) 
or sucrose (5%) + citric acid (200 ppm) (Ludhiana and Udaipur) were found 
effective for improving the vase life of cut tuberose flowers. 

Wrapping materials viz., polyethylene sleeves (Hyderabad, Ludhiana and 
Pune) or Cellophane (Pune and Ludhiana) or polypropylene (Ludhiana and 
Udaipur) were found effective in improving the keeping quality of cut tuberose 
stems after simulated transit than unwrapped.

At Hyderabad, the holding solution of Al2 (SO4)3 .16H2O 300 ppm increased 
vase life and flower diameter in cut stems of tuberose. Similarly the refrigerated 
storage of cut stems of tuberose up to 3 days resulted in prolonged vase life. 

At Ludhiana, vase solution containing Sucrose (5%) + Al2 (SO4)3.16H2O (300 
ppm) most effectively improved vase life of cut tuberose stems. The stem of 
tuberose could be stored for 3days. Prolonged storage led to inhibition of floret 
opening and loss of vase life. 

At Pune, the holding solution Sucrose (5 %) + Citric acid (200 ppm) was 
found significantly superior in respect of vase life (8.0 days). In tuberose the 
treatment cellophane sleeves recorded more vase life (7.6 days) which is at par 
with the treatment polythene sleeves (7.2 days). 

Vase solutions containing sucrose (5%) + Al2(SO4)3. 16H2O, (300 ppm) or 
BAP (25 ppm) (or citric acid 200 ppm at Pune in cv. Phule Rajani) was found to 
be most effective for improving vase life of cut tuberose stems (Hyderabad and 
Kalyani). At Kahikuchi, holding solution of Potassium permanganate (25 ppm) 
and Aluminum sulphate (300 ppm) alone and in combination with sucrose 5% 
can be commercially used to extend the vase life of cut spikes of tuberose. Cut 
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tuberoses can be stored for 3 days at 2.5-3 0C in cool chamber with minimum 
weight loss, maximum vase life, floral diameter, and water uptake (Kalyani).

iii) Gerbera

The vase solution containing sucrose(2%) + tartaric acid (300 ppm) 
(Kahikuchi) or sucrose (2%) + Al2SO4 (300 ppm) (IIHR and Barapani) may be 
recommended for improving the vase life of cut gerbera flowers at consumers 
level. Pulsing of cut flowers of cv. Red Explosion in Al2(SO4)3 1000 ppm 
showed maximum vase life (9.0 days), water uptake (24.6 ml) and reduced 
stem break % weight loss. 

At Pune, In gerbera cv. Red Explosion, maximum vase life (10.2 days) was 
obtained with flowers held in vase solution of sucrose (2%) + Al2(SO4)3 (300 
ppm) (IIHR). Pulsing with Sucrose (2 %) + Aluminium Sulphate (1000 ppm) for 
gerbera cv. Rosalin were found to be significantly superior (Pune). 

At IIHR, cultivar Red Explosion exhibited maximum vase life of 10.2 days 
with flowers held in vase solution of Sucrose (2%) + Al2(SO 4)3 (300 ppm) .In 
cv. Red Explosion maximum vase life of 9.2 days were obtained with cut flowers 
pulsed in Al2(SO4)3 (1000 ppm).

iv) Tulip

The best holding solution for maintaining the quality of cut tulip cv. Golden 
Melody was found to be sucrose (2%) + STS (50 ppm) (Katrain). The best 
pulsing solution was Sucrose (4%)+ Al2(SO4)3 (300 ppm) or Silver thiosulphate 
2mm and the best holding solution for keeping quality of cut tulips scapes was 
Sucrose (2%))+ STS 2mM or citric acid (300 ppm) (Srinagar). The best pulsing 
and holding solutions found are sucrose (4%) + aluminium sulphate (300 
ppm) and sucrose (2%) + STS (2mM) or citric acid (300ppm), respectively for 
improving the keeping quality of cut tulip scapes(Srinagar).. 

v) Daffodils

For daffodils cv. Tunis, the best pulsing and holding solutions were STS 2mM 
followed by Al2(SO4)3 (300 ppm) alone or with Sucrose (4%) in combination, 
and STS (50 ppm) or Al2(SO4)3 (300 ppm), respectively (Srinagar).

vi) Lilium

In Lilium, The best pulsing and holding solutions were STS (2mM) or 
aluminium sulphate (300 ppm) alone or with sucrose (4%) and STS (50 ppm) or 
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aluminium sulphate (300 ppm), respectively for improving the keeping quality 
of cut spathes of cv. Tunis (Srinagar).

4. Crop Protection

i) 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. 
For the control of powdery mildew in rose under cover, difencanozole (0.05%) 
followed by pencanozole (0.05%) (at Pune) Score (0.05%); Contaf (0.05%); 
Dipotassium hydrogen orthophosphate (K2HPO4 at 0.45%) and Tilt (0.05%) at 
10 day interval (at IIHR) were found 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. At Bangalore Vertimec 
or Polo or Mitec at 0.5 ml/l or 1% Jatropha oil was found promising against 
mites. For thrips, Dimethoate or Methyl-o-demeton or Chlorpyriphos were 
effective. Against caterpillars, IIHR centre 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.

The chemicals, Abamectin, Imidacloprid or Spinosad were found to be most 
effective against rose mites (Tetranychus urticae) and thrips (Scirtothrips dorsalis) 
in polyhouse (Pune and IIHR).

Among six The fungicides Kavach (0.2%), Indofil M-45 (0.2%) and Rovral 
(0.2%) reduced incidence Botrytis grey mould (Botrytis cinerea) significantly 
(Ludhiana). 
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At Ludhiana, four fungicides, namely Indofil M-45 (0.2%), Kavach (0.2%), 
Quintal (0.2%) and Amistar (0.1%) reduced incidence of grey mould of rose 
significantly over the control.

At Pune, the least disease intensity (5.95 %) and maximum disease reduction 
(91.18 %) was recorded in Difenoconazole 0.1%, Propiconazole 0.1% (6.25 PDI 
and 90.74 PDR) and Difenoconazole 0.05 % (7.42 PDI and 89.00 PDR).Three 
sprays of Abamectin @ 0.5ml/lit or Fenazaquin @ 1.0 ml/lit or Difenthiuron @ 
1.0 g /lit at 15 days interval starting from sufficient built up of mite population 
was most effectively controlled the rose mites under cover.Three sprays of 
Spinosad @ 1.0 ml/lit or Acephate@ 1.5 g/l or Imidacloprid @ 0.5 ml/l at 15 
days interval starting from appearance of pests were found to control rose thrips 
most effectively under cover.

At IIHR, among different treatments tried, abamectin was found to have 
significantly high efficacy (1.66 mites/5 leaves) when compared to other treatments 
and control (142 mites /5 leaves) after 3 days of spray in cv. First Red. Among 
botanicals, neem oil was more effective. While Paecilomyces fumosoroseus was 
better than Verticillium leacii and was at par with some of the chemicals. 

In rose cv. First Red the plants treated with Topas resulted in the highest 
number of flowers free from insect pest infection (IIHR). For the control of Botrytis 
grey mould of rose, fungicides namely Indofil M-45 (0.2%), Kavach (0.2%) and 
Quintal (0.2%) were found to be effective. 

For the control of powdery mildew in rose cv. Gold Strike, foliar spray of 
Difenoconazole (0.1%) or Propiconazole (0.1%); for mite control, Three sprays 
of Abamectin @ 0.5ml/lit or Fenazaquin @ 1.0 ml/lit or Difenthiuron @ 1.0 
g /lit at 15 days interval starting from sufficient built up of mite population 
and for thrips, Three sprays of Spinosad @ 1.0 ml/lit or Acephate@ 1.5 g/l or 
Imidacloprid @ 0.5 ml/l at 15 days interval starting from appearance of pests 
was found effective (Pune).

ii) 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 50-550C 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.
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Corm dip + soil application of T. viride followed by captaf (0.2%) were the 
best treatments fort he control of Fusarium wilt (Pune and IIHR). At IIHR, pre-
planting corm treatment with Carbendazim + captaf (each at 0.2%) was also 
highly effective.

For the control of Botrytis blight of gladiolus (cv. Sancerre), Indofil M-45 
(0.2%), or Kavach (0.2%) or Quintal (0.2%), reduced foliar infection and 
improved cormel yield significantly. 

At Pune, three new isolates from two different regions of Pune District proved 
their pathogenicity. These three isolates and previously isolated seven isolates were 
purified and maintained.The least disease incidence and maximum disease reduction 
was recorded in corm dip and drenching with captaf @ 0.3% ( 8.33 PDI and 88.64 
PDR) and corm dip in captaf and soil application of T. viride @ 100g/m2 ( 11.67 
PDI and 84.09 PDR). The least disease incidence of wilt at both the stages (3.33 
and 6.67 PDI) was recorded in root dip in Carbendazim (0.1%) with drenching of 
Captaf (0.2%) and Carbendazim (0.1%) and root dip in captaf (0.3 %) with alternate 
drenching of Carbendazim (0.1 %) and Captaf (0.3 %) (6.67 % and 8.33 PDI) .

In gladiolus, pre-planting dipping of gladiolus corms in the solution of 
Trichoderma viride (106 cfu /ml i.e. 10 g/l ) for 45 minutes followed by the 
soil application of T. viride colonized on Neem cake (500 g/m2) at the time of 
planting may be recommended for the management of Fusarium wilt. 

Corms treated with fungicides Carbendazim (0.2%) + Captan (0.2%), 
Trichoderma harzianum (106 conidia/ml) and combination of T. harzianum (106 
conidia/ml) and P. fluorescens (106 cfu/ml) were effective in reducing the corm 
rot in gladiolus (IIHR).

Application of 2 tons of FYM enriched with 2.5 kg of each of Pochonia 
chlamydosporia (2 x 106 cfu/g) and Pseudomonas fluorescens (2 x 106 cfu/g) /
ha found effective in increasing the flower yield and reducing the nematode 
population in gladiolus and was at par with Carbofuran 1 kg a.i./ha treatment 
(IIHR).

Corm dip treatment of gladiolus cv. Rose Supreme in Emisan-6 (0.2%) 
coupled with soil application of Trichoderma viride, was found to be the best 
for management of Fusarium wilt of gladiolus (Ludhiana).

Significant protection against Botrytis blight (foliar and floral infection) of 
gladiolus and enhanced corm weight, cormel number and cormel weight were 
resulted with the use of fungicides, namely Indofil M-45 (0.2%) or Kavach (0.2%) 
or Quintal (0.2%) (Ludhiana). 
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Corm dip and drenching with captaf @ 0.3% and corm dip in captaf and soil 
application of T. viride @ 100g/m2 significantly reduced the disease incidence 
and severity of Fusarium wilt in gladiolus. Against Botrytis blight Iprodine + 
Carbendazim 0.2 % (Quintol) was found most effective (Pune).

iii) Carnation

Ludhiana 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.

For the control of Fusarium wilt in carnation, foliar spray of Bavistin (0.2%) 
+ Captaf (0.3%) (at Katrain) or . Captaf (0.3%) alone (at Kalyani) was found 
effective. 

For the control of mites (Tetranychus urticae), Abamectin 0.5ml/l, dicofol 
2ml/l and V. lecanii 3g/l were found to be effective acaricides on carnation 
under polyhouse conditions. 

The least will incidence in carnation cv. Gaudina was recorded with root dip 
in Carbendazim (0.1%) or drenching of Caftaf (0.2%) + Carbendazim (0.1%) 
and root dip in captaf 0.3 % + alternate drenching of Carbendazim (0.1 %) and 
Captaf (0.3 %). (Pune). 

iv) 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.

At Ludhiana, Dithane M-45 (0.2%) was quite effective for management of 
leaf spot/leaf blight of chrysanthemum (cv. Basanti). Cost:Benefit ratio (1:9.51) 
was also found to be the highest in this fungicide.

At Pune, the least leaf spot / leaf blight intensity was recorded by application 
of Chlorothalonil 0.2 % (8.57 %) and Difenoconazole 0.1 % (9.27 %).

v) Tuberose

Brassicol powder (30%) at 30 kg/ha against stem rot (Sclerotium rolfsi); 
Iprodene (0.025%), followed by Difencanozole (0.05%) sprayings at Pune 
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conditions against leaf blight; and against all the diseases at Kahikuchi 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.

Sclerotium wilt in tuberose can effectively be controlled by bulb dip + 
drenching with captaf 0.3% or bulb dip + soil application of T. viride while for 
the control of leaf blight, the chemicals, Iprodine 0.2 %, and Difencanozole 0.1 
% were found highly effective (Pune). 

At IIHR, application of 2 tons of FYM enriched with 1 kg each of Paecilomyces 
lilacinus (2 x 106 cfu/g) and Trichoderma harzianum (2 x 106 cfu/g) /acre is useful 
for the management of root-knot nematodes (Meloidogyne incognita ) in tuberose 
and increasing the flower production. 

Pre-planting bulb dip treatment in captaf (0.3%) followed by soil drenching 
with captaf (0.3%) @ l.5 l/ m2 at monthly interval may be recommended for 
the management of Sclerotial rot of tuberose. Spraying of Quintal (Iprodion) + 
Carbendazim (0.2% each) or Kavach (Chlorothalonil) (0.2%) at ten days interval 
may be recommended for the management of leaf blight/leaf spot of tuberose. 
Application of enriched FYM @ 5 tonnes, Paecilomyces lilacinus (2 x 106 cfu/g) 
and Trichoderma harzianum (2 x 106 cfu/g) @ 2.5 kg of each /ha significantly 
reduced M. incognita by 64 % in roots of tuberose and also found to reduce 
the root-knot (M. incognita) nematodes in soil by 62%. This treatment was 
significantly effective in increasing the flower yield (28%) (IIHR). 

Application of carbofuran (1.0 or 0.5 kg a.i./ac) apart from reducing root 
galling index of tuberose (Meloidogyne incognita), also improved weight of 
bulbs (IIHR).

At Pune, for effective management of stem rot / Sclerotium wilt disease and 
increasing yield, quality and monetary returns; dipping of bulbs with Neem 
cake (500 g/m2) with bulb dip (10 g/l) and soil application (100 g/m2) of T. 
viride; or bulb dip and drenching with Captaf (0.3 %) In tuberose the treatment 
Iprodine + Carbendazim 0.1 % (6.83 PDI), Azoxystrobin 0.1 % (7.00 PDI) and 
Difenoconazole 0.1 % (7.33 PDI) showed least disease intensity.

vi) Gerbera

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. 
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For the management of foot rot of gerbera, root dip treatment in Ridomil MZ-
72 (0.2%) for 5 minutes followed by soil drenching with the same at one and 
two month after transplanting may be recommended (Kahikuchi and Pune).

For the control of white fly (Bemisia tabaci) under cover, the treatment with 
Triazophos; for leaf miner (Liriomyza trifolii) under cover, the treatment with 
Abamectin followed by Triazophos proved to be highly beneficial (Pune). 

At IIHR, among different treatments tried in polyhouse, the fugal agents, 
Paecilomyces fumosoroseus was found more effective in reducing whitefly 
population (129-134 flies/5 plants) than other treatments and control (396.66-
442.33 flies/5plants). Of various chemicals, dichlorvos was found to have higher 
efficacy and recorded 150 flies/ 5 plants.

At Pune, the least incidence of leaf spot / leaf blight disease was recorded on 
application of Azoxystrobin 0.1 % (16.00 %) and Iprodine + Carbendazim 0.2 %. 

Also the least foot rot / root rot disease incidence (13.33 %) and maximum 
yield of flower stalks per plant (21.17) were recorded by soil application of Neem 
cake 200 g/m2 + root dip in Ridomil MZ 72 wp (0.2 %) + Soil application 
of T. viride (100 g/m2 )and it was found significantly superior over all other 
treatments. Three sprays of Triazophos @ 1.5 ml/lit or Acephate @ 1.5 g/lit at 
15 days interval starting after appearance of pests effectively control the white 
fly on gerbera under cover.Three sprays of Abamectin @ 0.5 ml/lit at 15 days 
interval starting from appearance of pests were found to control the gerbera leaf 
miner most effectively under cover.

In gerbera, soil application of Neem cake 200 g/m2 + root dip in Ridomil 
MZ 72 wp 0.2 % + Soil application of T. viride 100 g/m2 against foot rot /root 
rot; three sprays of Triazophos @ 1.5 ml/lit or Acephate @ 1.5 g/lit at 15 days 
interval starting after appearance of white fly; three sprays of Abamectin @ 0.5 
ml/lit at 15 days interval starting from appearance of leaf miner were found 
effective. 

Value Addition

Flower Drying

At Yercaud, different part of plant viz, leaves, flowers, fruits and pods are 
being subjected to different methods of drying & dyeing. 

At Solan, based on preliminary observations leaves of 10 species, 7 ferns, flowers 
of 12 species, twigs of 17 species and cones of 4 conifers were selected for drying. 
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Presentability of the flowers dried in microwave oven after embedding in 
the mixture of sand and borax and dried for 3.3 minutes exhibited maximum 
presentability till 120 days storage under covered conditions.

At Coimbatore, new species were tried for dry flower making from their 
different parts viz, leaves, flowers, spikes. Standardization of processing 
techniques of drying was done in Thuja leaves. 

Essential oil 

At Coimbatore, percentage of concrete recovery was more (0.28-0.36) in 
Jasminum auriculatum. Concrete recovery was 12 kg/ha in Mexican Single.

At Pune, among the four essential oil yielding flower crops, tuberose was 
recoded 0.079 mg/100gm of oil recovery.
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Co-ordinated Centres

Name and address of the officers in charge of the AICRP (Floriculture) centres

Place Name Ph. No. Fax No. E-mail
New Delhi Dr. Ramesh Kumar 

Director 
Directorate of 
Floricultural 
Research, IARI 
Campus, Pusa,  
New Delhi-110012

011-
25843768 (off) 
08860002495

011-25843768 directordfr@gmail.com

rameshuk19@yahoo.
com

Budgetary Centre
Bhubaneswar Dr. A.K. Mohapatra 

(IFS) Chief 
Executive, Regional 
Plant Resource 
Centre, Nayapalli, 
Bhubaneshwar-
751015

0674-2557925 0674-2550274 rprcbbsr@gmail.com

Coimbatore Dr. P. Paramguru 
Professor & Head, 
Deptt. of Floriculture 
& Landscaping, 
HC & RI, TNAU, 
Coimbatore-641003

0422-6611230, (O) 091-0422-
2430781

flowers@tnau.ac.in

Hyderabad Dr. (Mrs.) A. Girwani 
Senior Scientist & 
Head, Agricultural 
Research Institute, 
Andhra Pradesh 
Horticultural 
University, 
Rajendranagar, 
Hyderabad-500030

040-24011649 (O) 040-24016901 florihyd@gmail.com

aicrpflori.hyd@gmail.
com

Kahikuchi Dr. G. Medhi 
Chief Scientist, 
Horticultural 
Research Station, 
Assam Agricultural 
University, Kahikuchi, 
P.O.Azara, Guwahati-
781017 (Assam)

0361-2842513 
(O) 2841621 (R)

0361-2842513 sunilhort66@yahoo.
co.in

supriyalangthesa@
yahoo.com

nmajumder_66@sify.
com 

Kalimpong Dr. Amar Roy  
Officer-in-Charge, 
Regional Research 
Station (Hill Zone), 
U.B.K.V., Kalimpong-
734301, Darjeeling 
(W.B)

03552-258822, 
255606

indrajitsarkar_kpg@
yahoo.co.in
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Place Name Ph. No. Fax No. E-mail
Kalyani Dr. R. Sadhukhan  

Officer-in-
Charge, AICRP 
on Floriculture, 
Directorate of 
Research, Bidhan 
Chandra Krishi 
Viswavidyalaya, 
Mohanpur-741235, 
Distt.-Nadia (West 
Bengal)

03473-222651 
222269 
222270 (O) (M) 
09874940816

033-25828407 drsadhukhan@gmail.
com

Ludhiana Dr. Kushal Singh 
Head, Department 
of Floriculture 
& Landscaping, 
Punjab Agricultural 
University, Ludhiana-
141004

0161-2770847 (O) 
9876213355 

0161-2400945 kushal_flori@
rediffmail.com  
hodfl@pau.edu, 
hodbot@pau.edu 

Pantnagar Dr. Santosh Kumar 
Professor 
(Horticulture) G.B. 
Pant University 
of Agriculture 
& Technology 
Pantnagar - 263 
145, U. S. Nagar 
(Uttarakhand)

05944-233114 (O) 05944-233473 ajit_k2020@yahoo.
com 
rks263145@yahoo.
com 

Pune Dr. P. A. Navale 
Assiciate Director 
of Research, NARP, 
Regional Fruit 
Research Station 
Ganeshkhind, Pune- 
411 007

020-25693750 
25690090 
25690080 (O)

frganesh@dataone.in 

Ranchi Dr. B. M. Chowdhary 
Head Department 
of Horticulture, 
Birsa Agricultural 
University, Kanke, 
Ranchi - 834 006

0651-2450850, 
2450678 (O)

0651-2450850 horopunam@
rediffmail.com 

Solan Dr. Y. C. Gupta 
Head, Department 
of Floriculture and 
Landscaping, Dr. Y. 
S. Parmar University 
of Horticulture & 
Forestry, P.O. Nauni, 
Solan-173 230. H.P.

01792-252276 
(O) 9418108902

01792-
252242, 
252844

ycgupta2006@yahoo.
co.in  
sitaramdhiman@yahoo.
co.in 
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Place Name Ph. No. Fax No. E-mail
Srinagar Dr. M.A.A. Siddique 

Professor & 
Head, Division 
of Floriculture, 
Medicinal & 
Aromatic Plants Sher-
E-Kashmir University 
of Agricultural 
Sciences & 
Technology, Shalimar 
Campus, Srinagar 
(J&K) -  
191 121

0194-2461349 (O) 
9419401578 (M)

0194-
2462160, 
2461349, 
2462719

hodfmap@yahoo.com 
mqsheikh@gmail.com

Udaipur Dr. L.N. Mahawer 
Floriculturist & Project 
In-Charge Department 
of Horticulture, 
Rajasthan College of 
Agriculture, M.P.U. 
A.&T., Udaipur -  
313 001

0294-2417713 (O) 
09829041749 (M)

0294-2420447 
2412515

mahawer68@yahoo.
co.in  
mahawer68@gmail.
com 

Vellanikkara Dr. P .K. Rajeevan 
Head, Department 
of Pomology 
and Floriculture 
Kerala Agricultural 
University 
Vellanikkara-680 
654, Thrissur (Kerala)

0487-2370822 
2371652 (O) 
09447136344 (M)

0487-
2370019; 

rajeevanpk@yahoo.
com 

Yercaud Dr. V. Lakshmanan 
Professor & Head, 
Horticultural 
Research Station 
(TNAU), Yercaud - 
636 602,Tamil Nadu.

04281-222456 
222234 (O) 
09443373325 (M)

danapk@rediffmail.
com 
hrsycd@tnau.ac.in 
flowers@tnau.ac.in 

Pusa, Bihar Dr. A. K. Singh 
Department of 
Horticulture Rajendra 
Agricultural University 
Pusa. Samastipur-
848125, Bihar

06274-241124 
9431898889 
9708923311

06274-240255 aksinghfloriculture 
@gmail.com

Institutional Centres
Bangalore 
(I.I.H.R.)

Dr. T. M. Rao  
Head, Division of 
Ornamental Crops, 
Indian Institute of 
Horticultural Research, 
Hessarghatta Lake 
Post, Bangalore - 560 
089.

080-28466420-23 
extn. 221(O);

080-28466291 tmrao@iihr.ernet.in  
root@iihr.ernet.in 
ornamental@iihr.ernet.in
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Place Name Ph. No. Fax No. E-mail
Barapani Dr. D. C. Deka 

Head, Division of 
Horticulture, ICAR, 
Research Complex 
for NEH Region, 
Umroi Road, Umiam, 
Shillong- 793 103 
(Meghalaya)

0364-2570257 (O) 0364-2570257 patel_rk5@yahoo.co.in 

Delhi Dr. T. Janakiram 
Head, Division 
of Floriculture & 
Landscaping, I.A.R.I., 
New Delhi - 110 012

011-25841929 
(O)

011-25841929 
011-25846420

tolety07@gmail.com 
head_fls@iari.res.in 

Katrain Dr. R.N. Barwal 
Head, IARI, Regional 
Station, Katrain- 175 
129, Kullu Valley 
(H.P.)

01902-240124, 
226477 (O)

01902-
240124, 
226477 (O)

mrarjun01@gmail.com 
mrarjun01@yahoo.
co.in 

Voluntary Centres
Bangalore Dr. R. Jayanthi 

Scientist 
(Horticulture), 
Department of 
Horticulture, G.K.V.K 
Campus, University 
of Agricultural 
Sciences, Bangalore - 
560 065

080-23330153 
(Ext. 342), 
9880165553 (M)

080-23330277 jayanthisv@yahoo.
co.in

Lucknow Dr. B. K. Banerji 
Deputy Director & 
Head (Floriculture 
Section), National 
Botanical Research 
Institute, Rana Pratap 
Marg, Lucknow -  
226 001

0522-2205831 
extn. 344 (O) 
9336707668

0522-
2205836, 
2205841

banerjibk@yahoo.co.in 

Periyakulum Dr. V. Ponnuswami 
Dean (Horticulture), 
TNAU, Horticultural 
College and 
Research Institute, 
Periyakulum-625604, 
Tamil Nadu

4546-231726 (o) 
4546-231422 (R)

4546231726 deanhortpkm@tnau.
ac.in
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AICRP on Floriculture, Directorate of Research, 
Bidhan Chandra Krishi Viswavidyalaya, Kalyani, 

West Bengal

Year of Start: 1977

Staff Position: Dr. R. Sadhukhan, (Geneti-
cist), Dr. Suhrita Chakraborty, (Asstt. Flori-
culturist), Mr. T.K. Das & Mr. B.C.Biswas 
(Fieldman), Mr. Dilip Kumar (Messanger).

Crops dealt: Carnation, Orchids, 
Anthurium, Tuberose, Gerbera

Research Highlights (Last Five Years)

Orchid

 Phalaenopsis var PSY and P. var. PCY were good performers for field life 
and flower size. Rhynchostylis retusa and Aerides multiflorum were good 
performer for production of flowers.

 Application of 50% RDF combined with 3% vermiwash + 3% Munchurian 
Tea+ 3% panchgavya resulted in maximum plant height, inter nodal 
length,maximum number of roots per plant and highest root length.

 Treatment combination of NPK @ 20 : 10 : 10 at 0.2% spray with VAM was 
found to be the best for most of the vegetative and reproductive characters 

Tuberose

 Among single cultivars Phule Rajani, Shringer and Prajwal were the most 
promising varieties in respect of spike yield, loose flower production and 
pest tolerance. Among double types, Hyderabad double and Vaibhav were 
promising for cut spike. For flower yield throughout the year, Calcutta 
Single was the best choice. Calcutta single was highly susceptible to foliar 
nematodes.

 Supplementation of 25% of recommended inorganic fertilizer (N:P:K @ 
100:150:150 kg/ha) by organic sources - FYM @ 2.0 kg/m2, Vermicompost @ 
300 g/m2 and with or without the application of biofertilizer (Azospirrillum 
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+PSB) was found effective for flower yield, floret weight and length and 
weight of spike.

 Manchurian – mushroom tea – 4% combined with Vermiwash ( 4%) was the 
best option for organic cultivation for tuberose.

 Addition of sucrose along with biocides, especially Sucrose (5%)+Al2(SO4)3 

16H2O (300 ppm) and Sucrose (5%) +BAP (25ppm), in vase solution of tuberose 
significantly improves vase life, also enhancing flower diameter, facilitating 
flower opening and better up take of water throughout the vase life

 Storage for 3 days at 2.5-3 0C, in cool chamber, was the best treatment causing 
minimum weight loss, maximum vase life, with maximum floral diameter, 
causing maximum water uptake compared to other durations of storage. 
Polypropylene packaging was better to reduce weight loss and cellophane 
packaging was better for reducing post harvest loss of loose flowers and cut 
spikes.

Gerbera

 Application of 75% RDF along with FYM (2 kg/m2), vermicompost (300 g/m2) 
and with or without biofertilizer (Azospirillum and PSB) was found to be the 
best treatment for flower yield per m2, length of stalk and diameter of flower. 
Enhanced vase life (7.33 days) of cut flower was noticed for this treatment

 Cabana and Essandre were good commercial hybrids for the region.

Anthurium

 Cancan is the best variety from the point of view of flower production and 
flower size. Ozaki Red produced highest field life.

 Common basal dose combined with 3% vermi wash + 3% Panchagayva 
+ 3% Manchurian tea was the best treatment considering vegetative and 
reproductive characters of Anthurium under West Bengal condition.

 Basacote plus 6m @ 4 g/pot once in 6 months being most effective in case 
of plant height, plant spread (NS), leaf area, leaf stalk length and girth of 
leaf stalk. Maximum size of spathe was observed in case of plants receiving 
Basacote plus 6 m2 g/pot once in 6 months

 Pre transit pulsing treatment with Calcium hypochlorite (bleach solution) 
containing 1000ppm chlorine (one minute dip of basal portion of cut 
spadix harvested at commercial stage) was found effective in minimizing tip 
blackening and bluing of spectre. 
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Horticultural Research Station (TNAU)  
Yercaud, Tamil Nadu

Year of Start: 1982

Staff Position: Dr. S. Nagalakshmi (Assis-
tant Floriculturist), Dr. A.Sankari (Junior 
Geneticist), Mr. Mr. R.Ruban Selva Kumar 
(Agril. Asstt.) 

Crops dealt: Rose, Gerbera, Anthurium, 
Orchids, Gladiolii, Heliconia, China  
Aster, Alstroemeria, Foliages, Fillers

Research Highlights (Last Five Years)

 China aster variety Phule Ganesh White is suitable for cut flower production 
and can be recommended for cultivation under subtropical condition. 

 In Gladiolus,among the 42 entries tested, Pusa Swarnima, Thumbolina, White 
Prosperity, Legend and Priscilla were found suitable for Shevroy regions 

 Among the 29 Anthurium cultivars tested, Temptation, Honduras, Peach and 
Tropical Red performed well under Yercaud condition.

 Among the Anthurium accessions, Acc.80, akin to Lady Jane, categorized 
as pot anthurium recorded higher number of spikes per plant (17) with stalk 
length of 54.9 cm, spathe length of 10.4 cm, spathe width of 6.3 cm and 
vaselife of 21 days

 In Gerbera,the cultivar Oranila exhibited earliness in flowering with 36 
flowers /plant/year with a stalk length of 53.9 cm and diameter flower of 9.2 
cm. Highest yield was recorded in Golden gate followed by Avemaria(40 
flowers/plant/year).

 Application of 0.2% humic acid at fifteen days three times from fifteen days 
after planting will significantly improve the growth, yield and post harvest 
quality parameters which ultimately result in increasing the productivity in 
Gladioli cv. White Prosperity.

 Application of FYM 1 kg/pot + decomposed coir compost 100g/pot + 
biofertilizers 2 g/pot once in two months + Trichoderma viride 20 g/pot 
along with inorganic water soluble NPK fertilizer at the ratio of 15:5:5 
at 0.2% twice a week, FYM fermented for 4-5 days and diluted in 1:10 
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ratio and sprayed once in two weeks in the vegetative stage and inorganic 
water soluble NPK fertilizer at the ratio of 6.5: 13.5: 13.5 at 0.2% twice a 
week, FYM fermented for 4-5 days and diluted in 1:10 ratio and sprayed 
once in two weeks in the flowering stage and spray of 3% Panchakavya 
+ 3% Manchurian Tea is recommended for yield in the terrestrial orchid 
Cymbidium giganteum under sub-tropical condition.

 In Orchid Ceologyne, the plant which received NPK @ 10: 5 : 10 at 0.2% 
spray + Azospirillum + VAM recorded the maximum plant height ( 34.4 cm) 
and suckers (19/plant) and maximum spike longevity of (27) days. Maximum 
number of spikes (3 /plant) and spike length (27.8cm), flowers/spike (10),Root 
length (30.1 cm) and root volume (24.27cc) was also observed in the same.

 Application of FYM 200g/pot + decomposed coir compost 100g, 
vermicompost 100g/pot as basal at the time of planting ,Biofertilizers (VAM+ 
Azospirillum+ phosphate solubilising bacteria) @2g each/pot at an interval of 
two months Trichoderma viride 20g/pot (applied after mixing with the above 
mentioned farm yard dose, slightly moist and covered with polythene sheet 
for a week) + 3% Vermiwash spray at fifteen days interval is recommended 
for anthurium cv Verdun Red for increased yield .

 Application of 17 : 17 : 17g NPK /plant once in 30 days along with 4g 
Ca + 4g Mg + 2 mg Boron is recommended for Anthurium cv Peach for 
improving growth and yield. 

 In Anthurium cv Peach, the treatment which received NPK @ 30:10:10 at 
0.2% spray + GA3 200 ppm along with Azospirillum and Phosphobacteria 
registered maximum no. of leaves (/plant), maximum petiole length (cm), 
stalk length (cm), Spathe length (cm), Spathe width (cm), Spadix length (cm) 
and plant spread (cm in EW and cm in NS direction). The leaf length (cm) 
and leaf width (cm) were maximum in the treatment which received NPK 
30:10:10 at 0.2% spray + GA3 200 ppm + Azospirillum + Phosphobacteria 
@ 2g/plant bimonthly.

 In anthurium cv peach, it was observed that the stems which dipped in 
Al2(SO4)316H2O 300 ppm and subjected to stimulated transit had maximum 
vase life (20 days) and the control had the least (11 days).
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NARP, Regional Fruit Research Station 
Ganeshkhind, Pune, Maharashtra

Year of Start : August, 1975 

Staff Position: Dr. B.R.Singh, (Floriculturist), 
Dr. S.M.Katwate, (Geneticist), Sh. B.G.Pawar 
& Sh. S.B.Jadhav, (Asstt. Floriculturist), Sh. 
D.S. Kakade (Jr. Pathologist), Vacant 1 Jr. 
Clerk, Sh. S.N.More, Sh. B.B.Marathe & Sh. 
S.A.Adsure (Mali)

Crops dealt: Rose, Gladiolus, Carnation, 
Chrysanthemum, Tuberose, Gerbera

Research Highlights (Last Five Years)

Rose

1. The performance of all rose cultivars was better under polyhouse conditions 
than open. The cultivar Mercedes is recommended for export of cut flowers.

2. Closer spacing of 30 X 20 cm in rose cv. Gladiator produced significantly 
more flowers per unit area over the old recommendation of wider spacing of 
30 X 75 cm.

3. Application of basal dose of 10 kg FYM supplemented with 60 g N, 10 g 
P2O5 and 20 g K2O / m2 is recommended for higher flower production of 
rose cv. Gladiator. 

4. For rose cultivation under polyhouse conditions 10 kg FYM / m2 / year as 
basal soil application and; 400 mg nitrogen, 200 mg phosphorus and 200 
mg potash, per plant per week through drip is recommended for production 
of more number of flowers and higher monetary returns

5. For cultivation of rose under polyhouse conditions red soil + compost + 
sand (2:1:1) as media; 40 g N, 32 g P2O5 and 60 g K2O per m2 per year 
through straight fertilizers as fertilizer dose, of which 20 g N, 32 g P2O5 
and 30 g K2O per m2 per year as basal dose and remaining 20 g N and 30 
g K2O per m2 per year through fertigation (in 52 equal splits applied weekly 
through out the year) and nutrient sprays of water soluble fertilizer (19:19:19 
% NPK) @ 2 g/l of water once in a month from September to January is 
recommended.
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6. To control the dieback of rose, spraying with 0.2 % Captan or 0.2 % 
Mancozeb or 0.2 % Copper-oxy-chloride immediately after pruning and then 
twice at 10 days interval, is recommended.

7. For the effective control of black leaf spot disease of rose, spraying the crop 
with 0.2 % Mancozeb or 0.2 % Captafol or 0.2 % Copper-oxy-chloride six 
times at an interval of 10 days, during June to August, is recommended.

8. For the control of powdery mildew disease of rose it is recommended to spray 
the crop with 0.05 % Penconazole or 0.05 % Dinocap or 0.05 % Tridemorph 
at an interval of 10 days starting from the appearance of disease.

9. Under protected conditions it is recommended to give five sprays of 0.05 
% Difencanozole or 0.05 % Tridemorph or 0.05 % Dinocap at eight days 
interval, starting the first spray immediately at the disease appearance for 
effective control of powdery mildew, improving number of quality flower 
and increasing monetary returns in rose.

10. Pulsing treatment for 24 hours with 3.0 % Sucrose + 300 ppm Aluminum 
Sulphate is recommended for extending the vase life of cut flowers of rose 
variety Gladiator.

11. Pulsing treatment of Al2 (SO4)3 (300ppm) + Sucrose (3%) is recommended 
for extended the vase life of cut flowers of rose cv. First Red (7.73 days).

12. Holding solution of Sucrose (1.5%) + Citric Acid (300ppm) having pH 5.6 
is recommended for increasing vase life of rose flower cv. First Red (8.16 
days).

13. Twelve days refrigerated storage of cut roses cv. First Red is recommended.

Chrysanthemum

1. The varieties Indira, Sonali Tara and Mutant No. 9 were found suitable for 
loose as well as cut flower production. 

2. For chrysanthemum cv. Sonali Tara, a spacing of 30 X 30 cm with one 
pinching, at 4th week after planting, is recommended for higher flower 
production.

3. For chrysanthemum cv. Zipri, 300 kg N + 200 kg P2O5 + 200 kg K2O with 
10 tones FYM / ha is recommended for higher yield.

4. For effective control of leaf spot in chrysanthemum cv. Sonali Tara, it is 
recommended to spray the crop with 0.2 % Copper oxy-chloride + 0.2 % 
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Mancozeb + 0.1 % sticker seven times at an interval of 10 days during June 
to October. 

5. It is recommended to give six sprays of 0.2 % Chlorothalonil at 15 days 
interval, starting the first spray immediately at the disease appearance, for 
effective control of leaf spot/leaf blight disease, increasing flower yield and 
monetary returns in chrysanthemum.

6. Twelve days refrigerated storage is recommended for chrysanthemum sprays 
cv. Sonali Tara.

7. Wrapping the chrysanthemum flowers cv. Sonali Tara in cellophane paper 
and holding for 24 hours at room temperature (20-25o C ) is recommended 
for long distance transport (6.3 days).

8. It is recommended that holding solution of Sucrose (2 %) + Al2 (SO4)3 
(300ppm) having pH 6.2 for extending vase life (8.17 days) of chrysanthemum 
sprays cv. Sonali Tara.

Gladiolus

1. The gladiolus cultivars Suchitra, Sapna, Tropic Seas and Pusa Suhagin were 
found superior in respects of floret production (16, 10, 12, and 13 flowers 
/ spike) and spike length (92.5, 89, 93.2, 93.2 cm). They have high rate 
of corms and cormel production and are recommended for commercial 
cultivation.

2. The closer spacing of 25 x 10 cm in flat beds or 50 x 25 x 10 cm in double 
row method of planting on broad ridges and furrows is recommended for 
higher flower and corm production of gladiolus cv. Sancerre.

3. Application of 50 tonnes of FYM, 300 kg N , 150 kg P2O5 and 200 kg K2O 
/ ha is recommended for better flower and corm production of gladiolus cv. 
Suchitra.

4. Application of 40 g N, 20 g P2O5 and 20 g K2O along with 5 kg. FYM / m2 
is recommended for higher and quality flowers production of gladiolus cv. 
Mayur.

5. For the control of Fusarium wilt disease of gladiolus, it is recommended to 
dip the corms and cormels twice, i.e. before storage and before planting, for 
15 min in the fungicidal solution, followed by drenching twice at monthly 
interval with 0.3 % Captan or 0.3 % Thiram .

6. To control the storage rot of gladiolus corms, it is recommended to dip the 
corms in 0.2 % Mancozeb or 0.3 % Thiram or 0.2 % Benomyl for 15 min 
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after harvest, drying them in shade and storing should be done in a cold 
storage.

7. Pulsing treatment of 10 % Sucrose + 200 ppm 8-HQC for 24 hours is 
recommended for extending the vase life of gladiolus cv. Sancerre.

8. Wrapping the gladiolus spikes cv. Sancerre in cellophane paper and holding 
for 24 hours at room temperature (20-25o C) is recommended for long 
distance transport (7.42 days). 

9. Holding solution of Sucrose (4 %) + Al2(SO4)3 (300ppm) + Na OCl (25 
ppm) having pH 4.0 is recommended for extended the vase life of gladiolus 
spike cv. Sancerre (9.50 days).

Tuberose

1. For tuberose single type, bulbs of 1.5 to 2.5 cm diameter and 30 X 20 cm 
spacing have been recommended for more flower stem yield.

2. In tuberose, the planting of one bulb per hill at 15 X 15 cm is recommended 
for more yield of flower.

3. For production of more flower stalks with maximum florets of tuberose, 
planting of bulbs in the month of April is recommended.

4. For higher flower production and monetary returns of tuberose, application 
of 30 t FYM, 200 kg nitrogen, 150 kg phosphorus and 200 kg potash per 
hectare is recommended. Half dose of nitrogen with full dose of phosphorus 
and potash should be applied at the time of planting and remaining half dose 
of nitrogen be applied 45 days after planting.

5. The holding solution of Sucrose (2 %) + Citric Acid (300 ppm) having 
pH 3.6 or Sucrose (2 %) + Al2(SO4)3 (300 ppm) having pH 4.5 or Sucrose 
(2 %) + Cobalt Chloride (100 ppm) having pH 5.1 is recommended for 
increasing vase life of tuberose flowers by 7.67 days, 7.27 days and 5.60 
days respectively cv. Shringar.

6. Wrapping the tuberose stem cv. Shringar in polythene sleeves (50 gauge) or 
brown paper for increasing the vase life (6.50 and 5.62 days) and holding for 
24 hours at room temperature (20-25o C ) is recommended for long distance 
transport. 

Gerbera

1. The spacing 30 X 30 cm is recommended for production of more number of 
flowers/plant/year (28.0) in gerbera cv. Tonneke.
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2. For cultivation of gerbera under polyhouse conditions, application of 10 kg 
FYM/m2/year as basal dose and  20:20:15 gNPK/m2/month is recommended 
for production of more number of flowers cv. Sunway.

3. The vase solution of Silver Nitrate 25 ppm or Citric Acid 300 ppm or 
Aluminum Sulphate 300 ppm is recommended for enhancement of vase life 
of gerbera flowers (8.50, 7.70 and 6.13 days respectively) cv. Sunway

Aster

1. In China aster cv. Ostrich Plume Blue, the planting at 30 X 20 cm spacing in 
November is recommended to obtain more yield of flowers (33.13 flowers / 
plant) and seed (122.26 kg/ha).

2. For China aster, a fertilizer dose of 400 kg N + 100 kg P2O5 + 200 kg K2O 
/ha was optimum and is recommended for more yield of flowers.

Carnation

1. In Carnation cv. Scania recorded higher yield, better stem length and bigger 
flower size and has been recommended for cultivation.

2. In carnation, sand was found to be better media for profuse rooting of the 
cuttings.
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Department of Floriculture and Landscaping 
Dr. Y.S. Parmar University of Horticulture &  

Forestry, Nauni, Solan, Himachal Pradesh

Year of Start: 1975

Staff Position : Dr. S.R. Dhiman (Floricultur-
ist), Dr. Priyanka Thakur (Asst. Floricultur-
ist), Dr. Pooja Sharma (Asst. Floriculturist) 
and two malis.

Crops dealt: Rose (Ramblers and climbers), 
Orchids, Gladiolus, Carnation, Chrysanthe-
mum, Daffodil, Lilium, Alstroemeria.

Research Highlights (Last Five Years)

During these years, Solan centre has been working on germplasm 
evaluation of different crops. Out of 41 cultivars of gladiolus, White 
Friendship, White Prosperity, Nova Lux, American Beauty,  Applause, Red 
Beauty and Peter Pears are recommended for cultivation. The centre has 
164 cvs of chrysanthemum, out of which Purnima, Tata Century, Thai Ching 
Queen, White Star, Yellow Star, Fiji and Fiji Yellow are recommended 
among standard cultivars, whereas among spray cultivars, Ajay, Nanako, 
Kundan, Birbal Sahni, White Bouquet and Surf are recommended. Out of 
51 cultivars of carnation, Sunrise, Charment, Master, Pink Dover, White 
Wedding, Parendillo, Pink Dona, Baltico, and Rubesco are recommended 
for cultivation. Germplasm of daffodils, lilium and alstroemeria comprises 
32, 16 and 9 cultivars, respectively. Presently only one species of Bird of 
Paradise is being evaluated at the centre i.e. Sterlitzia reginae.

In Daffodil cultivars namely; Ice Follis, California Sun, Sir Winston Churchill 
and Carlton, in Lilium, Brunello, Toscana, Alaska, Apeldoorn and Polyana 
among Asiatic group whereas Lateya, Litouwe, Pavia and Brindisii belonging to 
LA hybrids, and in Alstroemeria cultivars namely Capri, Cinderella, Pink Panther, 
Aladdin and Serena are recommended for commercial cultivation.
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Under crop improvement, 5 hybrids of gladiolus (UHFS-Gla-Hb 1-8, UHFS-
Gla-Hb 1-28, UHFS-Gla-Hb 2-22, UHFS-Gla-Hb 9-11 and UHFS-Gla-Hb 15-4), 
3 selections of chrysanthemum (UHFS-Chr-77, UHFS-Chr-44, UHFS-Chr-83) and 
3 mutants in carnation (UHFS-Car-1, UHFS-Car-2 and UHFS-Car-3) were mass 
multiplied and have been distributed to different testing centres for studying 
their performance to release as new cultivar(s) for cultivation throughout the 
country.

Trials on standardization of production technology of different crops were 
carried out. Spraying gladiolus cultivar ‘Red Beauty’ plants with 4% Panchgavya 
starting after one month of planting at fortnightly intervals till first floret showed 
colour , in addition to basal application of Trichoderma viridae (13g/m2) and 
bio-fertilizers (2g/plant of a mixture of Azospirillum, Phosphorus solubilizing 
bacteria (PSB)) and vesicular arbuscular mycorrhizae (VAM) resulted in best 
growth and flowering parameters. Nutritional studies on carnation cv. ‘Sunrise’ 
showed that foliar sprays of 2% Panchgavya + 6% Manchurian mushroom tea 
at 15 days interval alongwith common basal dose consisting of Trichoderma 
viridae @ 20 g/m2 /year , FYM @ 2 kg /m2 /year, decomposed coir compost @ 
200 g /m2 /year and biofertilizers namely VAM, PSB and Azospirillum @ 2 g 
each per plant at an interval of 2 months resulted into improved growth and 
flowering characteristicts.

Captaf (0.2%) was found effective in controlling Fusarium wilt disease 
of Carnation cv. ‘Tempo’. Spray of Quinalphos 0.4% was found effective 
in reducing the Helicoverpa infestation. In chrysanthemum, round the year 
flower production system was developed for the cvs ‘Ajay’ and ‘Purnima’ by 
providing artificial and/or natural long and/or short days. In the experiment 
on standardization of media composition for pot mum production, maximum 
number of flowers per plant were recorded in a potting mixture containing 
cocopeat + sand + FYM+ vermicompost (2:1:0.5:0.5). Micronutrient studies 
conducted on chrysanthemum cultivar ‘Ajay’ revealed that spray application 
of ZnSO4 (0.4%) at 20 days interval (thrice) was found best for getting 
maximum yield of loose flowers.

In trials on post harvest technology, the use of STS has been replaced from 
the post harvest handling of carnation. Pulsing solution containing (sucrose 10% 
+ 8 HQC (300ppm) + BA (17.5 ppm) and holding solution containing BA (7.5 
ppm) + 8 HQC (150 ppm) + sucrose (2%) were standardized for improving vase 
life of carnation cv ‘Sensi’. Among wrapping materials, polypropylene sleeves 
were found most suitable for prolonging the vase life. In gladiolus, maximum 
vase life of cut spikes of cv. ‘Nova Lux’ was obtained in a holding solution of 
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sucrose 4% + Al2 (SO4)3 300 ppm. Gladiolus spikes can be stored for 12 days 
successfully when these were wrapped with cellophane paper before storage.

 Potential native ornamentals namely Barleria cristata, Hypericum 
oblongifolium, Inula cuspidata, Woodfordia fruticosa, Eranthemum pulchellum, 
Phlogacanthus pubinervius, Reinwardtia indica etc. have been identified  
and are being evaluated. The coloured capsules of Barleria cristata were 
utilized for making dried products i.e. greeting cards, wall pictures, dry flower 
arrangements etc.
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Department of Floriculture, Tamil Nadu 
Agricultural University, Coimbatore, Tamil Nadu

Year of Start: 1972

Staff at Position: Dr. M. Kanan (Flori-
culturist), Dr. S. Velmurugan (Asst. Flo-
riculturist), Mr. G. Karuppusamy & Mr. 
N.Sivakumar (Asstt. Floriculturist)

Crops dealt: Jasminum auriculatum,  
Jasminum grandiflorum,Jasminum sam-
bac, Rose, Chrysanthemum, Tuberose, 
Marigold, Hibiscus, Barleria, Anthurium, 
Orchid.

Research Highlights (Last Five Years)

1. Micronutrient requirements for Chrysanthemum var. CO. 1 under open 
conditions 

 Spraying of FeSO4 0.8% (8 g / lit. of water) at bimonthly interval after 
planting recorded earliest flowering (100.40 days), increased flower yield 
133.27 g / plant and 2.03 kg / plot whereas 92.40 g / plant and 1.36 kg / plot 
in control 

Extended flowering duration of 50.67 days. 

2. Integrated nutrient management in chrysanthemum variety CO. 1 

 Application of 50% of fertilizers + 500 g/m2 of vermicompost twice a year 
+ 3% Panchagavya was found to be superior in respect of all the economic 
parameters of CO.1 Chrysanthemum, viz., the least number of days taken 
for first flower bud appearance after planting (50.26 days), the highest flower 
yield of 109.11 g/plant and 1585.29 g/m2, the largest flowers (4.55 cm dia) 
and the longest flowering duration (57.71 days). 

3. Organic cultivation of Anthurium - variety Red Dragon 

 Application of common basal dose (FYM 200g+ DCC 100 g + Azospirillum 
+ Phosphobacteria + VAA each at 2 g / pot at bimonthly intervals + 
Trichoderma viride @ 20g/pot) + 3% Vermin wash + 3% Panchagavya 
+3 % Manchurian tea (T8) was found superior in respect of vegetative and 
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flowering parameters. This dose resulted in the highest plant height (61.40 
cm), plant spread (23.56 cm), and number of suckers/ plant (8.25). Further it 
has also improved flower yield (8.45 spikes per plant against 4.56 in control) 
and stalk length 50cm against 42 cm in control in variety dragon. 

4. Slow release fertilizers for anthurium var. Red Dragon 

 Application of Basacote plus 6 m @ 6 g/pot once in six months have increased 
the number of spikes / plant (7.75), suckers / plant (7.45), stalk length (52.65 
cm) and longevity of flower on plant (19.50 days) in the variety Red Dragon. 
This dose also showed increased plant height (56.65 cm), plant spread (24.35 
cm), no. of suckers (7.45) and stalk length (52.65 cm). 

5. Micronutrients for anthurium var. Temptation 

 Application of Common Dose @ 17:17:17 NPK 2g / plant + 2g CaNo3 + 
4g MgSO4 + 2 mg Borax has increased the number of suckers (9.25) while 
application of Common Dose @ 17:17:17 NPK 2g / plant + 4g CaNo3 + 
4g MgSO4 + 2 mg Borax recorded early flowering (184.54 days), increased 
no. of flowers per plant (6.24), stalk length (52.42 cm), longevity of flower 
on plant (19.24 days) and vase life (14.65 days) in the variety Temptation.

6. Effect of biostimulants on orchid (Dendrobium cv. Sonia) 

 Application of 50% of Recommended dose of fertilizer (NPK 30:10:10 
@ 0.2% twice a week + FYM spray @ 1:10 ratio once a week) + 3% 
vermiwash + 3% panchagavya (T8) was found to be superior in respect 
of all the vegetative parameters viz., plant height (49.86 cm), number of 
leaves / plant (15.61), number of pseudobulbs / plant (12.53), internodal 
length (5.35 cm) as well as flowering parameters viz., number of spikes/plant 
(10.71), number of florets/spike (13.14), spike length (49.11 cm), longevity 
of spikes on plant (47.61 days) and vase life (19.42 days). 

7. Suitable biofertilizer doses for orchid (Dendrobium cv. Sonia) 

 Application of NPK 20:10:10 @ 0.2% + Azospirillum and Phosphobacteria 
(2 g / plant at 2 month intervals) recorded the maximum no. of spikes (8.31), 
no. of florets/spike (10.85), longest spikes (52.46cm), maximum longevity of 
spike on plant (30.80days) and vase life of 19.03 days. 

8. Micronutrients for orchid (Dendrobium cv. Sonia 17) 

 Application of the recommended dose of fertilizers (NPK 20 : 10 : 10 @ 
0.2%) + 1000 ppm Fe was found superior in respect of all the vegetative 
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parameters viz., plant height (39.31 cm), number of leaves / plant (7.51), 
number of pseudobulbs / plant (7.12), and number of roots /plant (23.41) as 
well as flowering parameters viz., number of spikes / plant (6.73), number of 
florets /spike (9.21), spike length (35.24cm), flower pedicel length (4.91cm) 
and vase life (16.72 days). 

9. Organic inputs suitable for Anthurium cv. Temptation 

 Application of Common Basal Dose (FYM 200 g + DCC 100 g + 
Azospirillum + Phosphobacteria + VAM each at 2 g / pot at 2 month 
intervals + Trichoderma @ 20 g / pot) + 4% Panchagavya + 2% Manchurian 
mushroom tea have registered least no. of days to flowering (183.65 days), 
more number of flowers / plant (8.65), increased stalk length (43.65 cm) and 
vase life (13.15 days). 

10. Post harvest management 

(a) Effect of pre transit pulsing on the keeping quality of cut Anthurium cv. 
Temptation 

 Pre-transit pulsing treatment with Sodium hypochlorite (500 ppm) recorded 
increased vase life (19.83 days). Further this treatment showed reduction 
in blackening of the tip of spadix, blueing of specter, loss of glossiness of 
spathe and per cent of loss in weight among other treatments. 

(b) Effect of holding solutions on keeping quality of cut Anthurium cv. 
Temptation 

 Increased vase life of 17.40 days was obtained with spikes held in sucrose 
(5%) + Kinetin (25 ppm) + Al2(SO4)3 (300 ppm). Control flowers have a 
reduced vase life of 11.33 days only.
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National Botanical Research Institute  
Rana Pratap Marg, Lucknow, Uttar Pradesh

Year of Start: 1971

Staff Position: Dr. B.K. Banerji Head, 
Dr.A.K. Dwivedi Scientist, Dr. Atul Batra 
T.O. 

Crops dealt: Rose, Gladiolus, Chrysanthe-
mum, Tuberose

Research Highlights (Last Five Years)

Chrysanthemum

Mini Queen : This is a seedling selection from ‘NBRI Little Darling’. The 
original colour of Little Darling is terracotta with distinct yellow ray florets and 
terracotta disc florets. The flower colour of Mini Queen is dark terracotta and 
flower is pompon type. The variety is under mini chrysanthemum group. Plant 
habit is medium, bushy, compact, round shaped, profuse blooming habit.

Rangoli: This is a seedling selection from ‘NBRI Diana’. The original colour 
of Diana is red and flower is anemone type. The flower colour of Rangoli is dark 
red and the flower is double Korean type. The variety is under small flowered 
chrysanthemum group. Plant habit dwarf, bushy, compact, round shaped and 
profuse blooming habit.

Vijay Kiran: A new cultivar of chrysanthemum has been released in the name 
of Vijay Kiran. It is a bud sport of early blooming chrysanthemum cv. Vijay. The 
colour of Vijay flower is terracotta while the colour of the bud sport Vijay Kiran 
is pure yellow. It is an earliest blooming cultivar of chrysanthemum among our 
germplasm collection.

NBRI Little Hemant: This is a seedling selection of mini chrysanthemum 
cultivar “Little Darling”. Plant height is 63.5cm and its spread is 46.25X44.25 
cm (N-S & E-W). Plant possesses 111 flowers in eight branches. Flower size 
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is 4cm.This cut flower cultivar has yellow flowers (Yellow Group 9A, Fan-1). 
Flower is Pompon type. 

NBRI Little Kusum:This is a seedling selection of mini chrysanthemum 
cultivar “Little Darling”. Plant height is 52.25cm and its spread is 48.0X46.5cm 
(N-S & E-W). Plant possesses 107 flowers in nine branches. Flower size is 3.8cm.
This cut flower cultivar has Bronze flowers (Yellow-Orange Group 17B, Fan-1). 
Flower is Pompon tubular. 

NBRI Little Pink:This is a seedling selection of mini chrysanthemum cultivar 
“Little Darling”. Plant height is 51cm and its spread is 41.0X50 cm (N-S & E-W). 
Plant possesses 106 flowers in seven branches. Flower size is 3.7cm.This cut 
flower cultivar has Purple flowers (Red-Purple Group 64A, Fan-2). Flower is 
Decorative type. 

NBRI Little Orange: This is a seedling selection of mini chrysanthemum 
cultivar “Little Darling”. Plant height is 46cm and its spread is 55X53 cm (N-S & 
E-W). Plant possesses 96 flowers in six branches. Flower size is 3.9cm.This cut 
flower cultivar has Yellow flowers (Yellow-Orange Group 17, Fan-1). Flower is 
Pompon tubular type.

NBRI-Himanshu: It is evolved by seedling selection from small flowered 
cultivars. Plant attains height of 54 cm. with good spread of 45 cm (N-S) and 
46 cm (E-W). Plant has well developed branch system. It blooms in the month 
of December. Plant has floriferous blooming habit with more than one hundred 
flowers per plant. Average size of the flower across is 8.5 cm and the central 
disc is 4 cm. The main attraction of this cultivar lies in white flower head where 
ray florets and disc floret are arranged in a very systematic pattern. The flower 
is Anemone type with central star shape disc floret which are arranged in pin 
cushion fashion. Ray florets are emerging out side and have pure white colour 
(White Group 155 D, Fan-4). Disc floret colour is creamish white (Yellow Group 
5B, Fan-1) which gives additional beauty to the flower. 



80

Department of Floriculture and Landscaping 
Punjab Agricultural University, Ludhiana, Punjab

Year of Start: 1995

Staff Position: Dr. K.K. Dhatt (Floriculturist), 
Dr. Kushal Singh (Sr. Plant Physiologist), 
Dr. Premjit Singh (Plant Pathologist),  
Dr. Poonam Singh & Mr. Ranjit Singh 
(Asstt. Floriculturist), Sh. Nand Kishore & 
Sh. Sukhdev Singh (Mali). 

Crops dealt: Gladiolus, Rose, Carnation, 
Chrysanthemum, Gerbera, Tuberose and 
Marigold. 

Research Highlights (Last Five Years)

•	 A	 collection	 of	 about	 200	 varieties	 of	 rose	 was	 maintained.	 The	 varieties	
Imperatarice, Farah, Golden Medallion, Taj Mahal, Papa Meiland, Carch Floc, 
Memood and Paradise in the HT Group; Summer Snow, Sporting Duo, Interama, 
Hakuun, Lavaglut, Valentine, Saratoga and Canadian Centenary in Floribunda 
group; and Wild Plum and Bhargav in miniature group were found promising 
under Punjab conditions. The Varieties like Valentine, Summer Snow, Saratoga 
and Canadian Centenary among the floribundas and Small Virtue and Rise ‘n’ 
Shine among miniatures flowered during summer months.

•	 Four	 varieties	 of	 gladiolus,	 viz.	 Punjab	 Elegance,	 Punjab	 Flame,	 Punjab	
Glance and Punjab Lemon Delight were developed at PAU, Ludhiana and 
recommended by the University at the state level. Some other varieties that 
performed well at this Centre were Jacksonville Gold, Hunting Song, Rose 
Supreme, Eurovision, Jester, Arka Kesar and Sunny Boy.

•	 A	 large	 number	 of	 varieties	 of	 chrysanthemum	 were	 developed	 at	 PAU,	
out of which 13 varieties, viz, , Kelvin Mandarin, Kelvin Tatoo, Reagan 
White, Reagan Emperor, Yellow Delight, Ajay (cut flower varieties); Anmol, 
Royal Purple, Mother Teresa, Yellow Charm (pot varieties) ; Autumn Joy, 
Garden Beauty and Winter Queen (garden varieties) were released by the 
University. 

•	 Amongst	 various	hybrids	 and	open	pollinated	 seedlings	of	 chrysanthemum	
evaluated for growth, floral and quality characteristics, PAU-A-43, PAU-A-
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64, PAU-B-35, PAU-B-107, PAU-D-1 were found promising and were put for 
testing by different centers.

•	 Among	tuberose	varieties	Prajwal	was	found	to	be	promising	under	Punjab	
conditions.

•	 Holding	 solution	 containing	 [Al2(SO4)3.16H2O], 300 ppm or calcium 
hypochlorite (CaOCl2), 50 ppm chlorine significantly increased vase life of 
cut rose stems. The addition of sucrose (1.5%) slightly synergized the effect 
of the both the chemicals.

•	 The	stems	of	rose	placed	in	solution	of	Al2(SO4)3.16 H2O (300 ppm) during 
wet refrigerated storage exhibited significantly higher vase life than those 
held in water. 

•	 Pre-storage	 pulsing	 of	 gladiolus	 spikes	with	 sucrose	 (20%)	+	 (Al2(SO4)3.16 
H2O (300 ppm) solution for 24 hours significantly improved their post storage 
vase life and opening of florets

•	 Vase	 solutions	 containing	 sucrose	 (4%)	 plus	 Al2(SO4)3.16 H2O, 300 ppm, 
NaOCl, or CaOCl2 containing 50 ppm chlorine were rated most suitable for 
improving vase life and opening of florets in gladiolus.

•	 Spikes	 of	 gladiolus	 harvested	 when	 5-6	 florets	 showed	 colour	 were	 most	
suitable for wet refrigerated storage. The spikes could be stored for 12 days 
with acceptable vase life.

•	 BAP	(50	ppm)	treatment	during	storage	delayed	post	storage	wilting	of	florets	
and yellowing of leaves.

•	 The	solution	containing	sucrose	(2%)	+	biocide	(AgNO3, 25 ppm + citric acid, 
75 ppm)+ BAP, 50 ppm was found best solution for the opening of immature 
buds of chrysanthemum and preventing yellowing of leaves in the vase.

•	 Vase	 solution	containing	 sucrose	 (5%)	+	Al2(SO4)3. 16H2O, 300 ppm most 
effectively improved vase life of cut tuberose stems.

•	 Three	fungicides	viz.	Indofil	M-45,	Kavach,	and	and	Rovral,	at	0.2	%	each,	
resulted in significant reduction in incidence and severity of the grey mould 
(Botrytis cinerea) of rose under protected conditions. Ronilan followed by 
Indofil Z-78 and Quintal, were the other promising fungicides.

•	 Three	 fungicides,	 namely	 Indofil	M-45	 (0.2%),	 Kavach	 (0.2%)	 and	Quintal	
(0.2%) provided significant protection against foliar infection of Botrytis 
blight of gladiolus caused by Botrytis gladiolorum. The fungicide Antracol 
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(0.2%) was also promising. Sprays of Dithane M-45 or Kavach (0.2% each), 
at intervals of 10 and 15 days, respectively, have been recommended by the 
University to contain the disease at farmers’ fields.

•	 Dithane	M-45	 (0.2%)	was	 quite	 effective	 for	management	 of	 leaf	 spot/leaf	
blight of chrysanthemum (cv. Basanti). Cost:Benefit ratio was also found to 
be the highest in this fungicide. 

•	 Excellent	control	of	Alteraria	blight	of	marigold	was	achieved	with	fortnightly	
sprays of Score (0.05%) during the months of November and December, 
whereas at monthly intervals in December and January. A recommendation 
in this regard has been made by PAU and has been included in package of 
practices of the University. 

•	 Carbofuran	 (1.0	 and	 0.5	 Kg	 a.i./ac)	 apart	 from	 reducing	 root	 galling	 index	
of tuberose (Meloidogyne incognita) also improved weight of bulbs in a 
significant manner over the control.
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Rajasthan College of Agriculture  
(MPUAT), Udaipur, Rajasthan

Year of Start: 1980

Staff position: Dr. L.N.Mahawer (Flori-
culturist), Dr. H.L.Bairwa (Asstt. Floricul-
turist), Vacant (Tech. Asstt.), Mr. Chunia 
Meghwal & Udai Lal (Mali)

Crops dealt: Rose, Gladiolus, Chrysanthe-
mum and Tuberose

Research Highlights (Last Five Years)

 Among 26 cultivars of rose, cv. Pecudouce, Barka Rose, Dr. Pal, Victor Hugo, 
Marianne Povell, Viamala, Oklahomma and Christopher and Red Fountain 
performed better at Udaipur.

 Out of 31 gladiolus cultivars Chandni, Shabnam, Green Spire, Candiman 
Red, Dhanvantry, Sencerre and BisBis resulted best at Udaipur.

 The. sucrose 20% + [Al2 (SO4)3 16H2O] @ 300 ppm + GA3 50 ppm pulse 
treated cut spike can be stored for 7 days resulted in maximum vase life 
parameters and longevity of opened floret with minimum loss in fresh weight 
in gladiolus cv. White Prosperity in dry refrigerated storage at 3-4ºC. 

 Pre harvest spray of 4% Panchagayva + 4% Manchurian Mushroom Tea in 
Gladiolus resulted better for post harvest vase life of cut spikes. 

 4 days wet storage (3-4ºC) in cut gladiolus spikes pulsing with aluminium 
sulphate 300ppm recorded the maximum vase life. 

 Holding solution Sucrose (4%) + Calcium hypochlorite @ 50 ppm found 
best in improving the vase life of gladiolus cv. White Prosperity.

 The integrated nutrient management in Gladiolus and tuberose the bulbs 
planted with soil application @ 75% RDF + FYM (1 kg/m²/year) + 
vermicompost (300 g/m²) + Azospirillum @ 20 g/m²/year + PSB @ 20 g /
m²/year treatment better over recommended dose 200kg N, 150kg P + FYM 
(2 kg/ m²/year) respectively. 
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 Under udaipur condition cv. Meghi & Lemon Red are suitable for pot mums, 
whereas Suneel and Red Gold for cut flower and John webber and Miss 
India for Exhinition purpose.

 The cv. Prajwal, Phule Rajani in single flower type and cv. Suvasini and 
Vaibhav were found best under Udaipur agro climatic condition of 
Rajasthan.

 Pre harvest spray of Panchagayva (4%) + Manchurian Mushroom Tea (4%) 
in Tuberose resulted better post harvest vase life. 

 Sucrose (5%) + Citric acid (200ppm) found to be better holding solution for 
keeping quality of cut tuberose cv. Phule Rajani. 

 The polypropylene wrapping material was found better for various vase life 
parameters. 



85

Division of Floriculture & Landscaping  
IARI, New Delhi

Year of Start: 1971

Staff position: Dr. T. Janakiram – Head & 
Principal scientist, Dr. Kanwar Pal Singh 
– Principal Scientist, Dr. K. V. Prasad 
- Senior Scientist, Dr. Kishan Swaroop- 
Senior Scientist, Dr. D. V. S. Raju – Senior 
Scientist, Dr. Namita – Scientist.

Crops Dealt: Rose, Gladiolus,  
Chrysanthemum and Tuberose 

Research Highlights (Last Five Years)

Rose

In rose three new varieties belonging to hybrid tea (Pusa Arun, Pusa Ajay, 
Pusa Shatabdi) and one belonging to Floribunda group (Pusa Komal) have been 
identified by the institute variety identification committee for release during the 
period. 

Gladiolus

Two hybrids, Pusa Kiran (Ave Open) & Pusa Shubam (Lucky Shamrock x 
Green Lilac) have been identified by IARI Varietal Identification Committee .

Chrysanthemum

In chrysanthemum, two radio mutants have been released at the institute 
level as Pusa Centenary (Bright yellow mutant from Thai Chen Queen) and Pusa 
Anmol (Yellowish Pink mutant from Ajay). 

Tuberose

Eight varieties of Single petalled tuberose namely, Mexican Single, Calcutta 
Single, Hydeabad Single, Phule Rajani, Prajwal, Rajat Rekha , Sikkim Selection 
and Shrinagar were evaluated for various vegetative growth, floral and bulb 
production parameters. For majority of the parameters varieties Shrinagar and 
Prajwal performed better over other varieties. Large sized bulbs of two varieties 
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of tuberose namely Prajwal and Vaibhav were planted at monthly intervals since 
January to June, it was found that march and April planting produced better 
results in Prajwal and Vaibhav respectively.

Efforts were made to induce earlier flowering in two varieties of tuberose 
namely, Shrinagar and Mexican single .In Variety Shringar first flowering was 
obtained during last week of May (26th) under low plastic tunnels, which is 38 
days earlier to recommended planting time i.e. March (3rd July).

It was observed that all weed control treatment i.e. pendimethan , fluchloralin 
(each 0.5 and 1.0kg 9.1/ha) and metribuzin (250 and 500g a.i./ha) recorded 
reduction in weed count over check in tuberose variety Vaibhav.
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Department of Horticulture, Birsa  
Agricultural University, Ranchi, Jharkhand

Year of Start: 2001

Staff position: Dr. Poonam Horo (Asstt. 
Floriculturist).

Crops Dealt: Rose, Gladiolus,  
Chrysanthemum, Gerbera

Research Highlights (Last Five Years)

In rose, a total of 134 cultivars including 123 HT, 7 floribundas and 4 
miniatures were maintained and evaluated. On the basis of observations, cvs 
Sound and Manipol (HT) gave good result and recommended for this region on 
the basis of flower size. Among Floribunda and miniature cvs. Princess and Echo 
are be recommended.

The centre is maintaining 35 varieties of Gladiolus. Cultivars Jyotsna, 
Jacksonville Gold, Eighth Wonder, Arka Kessar and Candyman were found to 
be promising with regards to sprouting (100%), plant height, length of spike, 
number of floret, size of floret duration of flowering and vase life as compared 
to others.

Based on the three years research performance of different gerbera 
accessions, under field condition, the accession GBR-5, GBR-1,GBP-2,GBY-2 
could be identified for this region. Among tissue cultured varieties Cvs. Quote, 
Rosalin, Winter Queen, Scope are performing better as compared to others in 
this region.

Evaluation of Chrysanthemum germplasm consisting of 10 existing varieties 
and 10 accessions revealed that spray type cultivars Alfred Wilson, Punjab 
Anuradha as well as snowball type, Snowball white and Kikubiori are suitable 
for this region.
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IARI, Resional Station, Katrain, Himachal Pradesh

Year of Start: 1972

Staff position: Dr. Mast Ram Dhiman 
(Senior Scientist)

Crops Dealt: Gladiolus, carnation, Tulip, 
Daffodils, Lilium and Alstroemeria 

Research Highlights (Last Five Years)
Gladiolus: 28 genotypes of gladiolus were maintained and evaluated. Cultivar 

American Beauty, ‘Spic- -n Span’, ‘Shagun’, and ‘No.22’ was performed well in 
our local conditions and recommended for commercial cultivation.

Lilium: Seventeen varieties of Asiatic hybrid lilium and five of oriental hybrids 
were evaluated for cut flower production. Among Asiatic hybrid lily, varieties 
‘Pollyanna’, ‘Elite’, ‘Prato’, ‘Tresser’ and ‘Sumplon’ whereas among Oriental 
hybrids ‘Stargazer’ and ‘Tiber’ and LA-hybrids like ‘Sel.-3’, ‘Sel.-4’ and ‘Samur’ 
were found best for cut flower production.

Alstroemeria: Eight cultivars of alstroemeria were evaluated .Cultivars 
‘Serena’, ‘Pluto’, and ‘Aladdin’ were found promising for various floral traits.

Daffodils: 16 cultivars of daffodils were evaluated for various growth and 
flowering parameters. Among various cultivars, cv. ‘Golden Harvest’ ‘Convent 
Garden’ and ‘Trumpet Mutant’ performed well in our local conditions. Maximum 
vase life of 11.3 days was recorded with Sucrose 2% + citric acid -300ppm in 
daffodil cv. Home Spun.

Tulip: Five cultivars of tulip viz., Gander’s Rhapsody, Strong Gold, Pretty 
Women, Christmas Dream and Blushing Apeldoorn were evaluated for various 
vegetative and floral traits. Cultivars ‘Blushing Apeldoom’ performed well with 
respect to earliest sprouting, flowering and longer vase life. The best holding 
solution for maintaining the quality of cut tulip cv. ‘Golden Melody’ was Sucrose 
(2%) + STS (50ppm).

Carnation: Minimum disease intensity was recorded with Bavistin (0.2%) + 
Captaf (0.3%). 
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Indian Institute of Horticultural Research 
Hessarghatta Lake Post, Bangalore, Karnataka

Year of Start: 1971
Crops Dealt: Rose, Gladiolus, Carnation, 
Chrysanthemum, Tuberose, Gerbera, Or-
chids, Heliconia, Ginger lily, Bird of Para-
dise, Native ornamentals and Marigold. 

Staff position: Dr. T. Manjunatha Rao, 
Principal Scientist & Head; Dr. Meenakshi 
Srinivas, Principal Scientist; Dr.Tejaswini, 
Principal Scientist; Dr. Sujatha A Nair, 
Senior Scientist; Dr. Rajiv Kumar, Senior 
Scientist; Dr. Dhananjaya, M.V, Scien-
tist (Sr.Scale); Mrs. Sumangala, H.P. Sci-
entist; Miss Usha Bharati, Scientist; Dr. 
N. Ramachandran, Principal Scientist & 
Acting Head (Plant Pathology); Dr. M.S. 
Rao, Principal Scientist (Nematology); Dr. 
Jhansi Rani, Principal Scientist (Entomol-
ogy); Dr. Sangama, Principal Scientist 
(Postharvest Technology). 

Research Highlights (Last Five Years)

Rose 

•	 Rose	germplasm	collection	consists	of	275	accessions.	

•	 Following	 varieties	 have	 been	 identified	 as	 having	 moderate	 resistance	
Carefree Beauty, Doris Tystermann for Black spot and Pusa Ajay for 
Thrips.

•	 Based	on	earlier	work	done	in	the	institute	project,	one	advanced	line	viz.,	
IIHRR 3-18-2 is found suitable for polyhouse cultivation. 

Gladiolus 

•	 In	the	germplasm	collection,	a	total	of	one	hundred	and	ten	varieties	/	hybrids	
and two species were maintained. 

•	 Considering	quantitative	 and	qualitative	 traits	 cultivars	 ‘Arka	Kesar’,	 hybrid	
‘87-22-1’ and Punjab Dawn were found to be promising for cut flower 
purpose and recommended for release. 

•	 Promising	hybrid	selections	namely	IIHRG	-11	and	IIHRG	-12	were	given	for	
testing to all the centers. 
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Carnation

•	 In	all,	50	germplasm	collections	are	being	maintained.	

•	 Three	 genotypes	 namely	Madam	Collette,	Gravello	 and	Navidad	 recorded	
low incidence of wilt caused by Fusarium.

•	 Plants	of	carnation	variety	IIHRP-1(Arka	Flame)	were	multiplied	and	supplied	
to all the four testing centers identified for the purpose. 

Tuberose

•	 About	8	single	and	7	double	varieties	are	being	maintained	

•	 Six	 single	 type	 cultivars	 and	 five	 double	 types,	 were	 evaluated.	 Shringar,	
Suvasini, Prajwal and Vaibhav consistently performed better than other 
varieties. Vaibhav recorded maximum spike yield than other varieties. 
Shringar recorded maximum multiplication of 12.8 bulbs per bulb planted.

•	 Bulbs	 of	 tuberose	 hybrids	 Shringar,	 Suvasini,	 Prajwal,	 Vaibhav	 and	 Arka	
Nirantara (Hybrid-1) were supplied to various centres. 

Chrysanthemum

•	 Among	 the	 8	 hybrids	 evaluated	 for	 seven	 characters,	 hybrid-1	 recorded	
tallest plant (86.25 cm). Maximum plant spread (66.22 cm), early flowering 
(104.86 days), flower diameter (5.68 cm), flower yield/plant (704.50 g) was 
recorded from hybrid-4. 

Gerbera

•	 The	six	advanced	lines	and	15	F1	hybrids	are	being	maintained.	

•	 Six	 advanced	 lines	 were	 evaluated	 for	 quality	 parameters.	Maximum	 stalk	
length (48.80 cm) and disc diameter (3.27 cm) was measured in 99-1, while 
maximum stalk diameter (4.47 mm) was noted in 99-3.

•	 Significantly	maximum	flower	diameter	(9.72	cm)	was	measured	in	2003-2.	
Maximum number of flowers/plant/month (4.77) was recorded in 99-5.

Anthurium 

•	 Variety	 Samba,	 Pistache,	 Tropical	 and	Regina	performed	very	well	 in	 stalk	
length, spathe length and diameter. The Xanthomonas wilt disease incidence 
was also less in these varieties.

•	 Hybridization	 was	 done	with	 pollen	 from	Anthurium ornatum, which has 
mild fragrance (IIHR-A1) with that of A. andreanum cultivars and within the 
A. andreanum cultivars.
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•	 Nineteen	F1	seedlings,	which	are	the	crosses	of	Anthurium ornatum X Marshal 
were flowered. The plant characters resemble the Anthurium ornatum while 
flower characters resembles that of A. andreanum type. 

Production Technology

Integrated nutrient management studies in Chrysanthemum

•	 The	 treatment	75%	RDF	+	FYM	(1	kg	 /m2) + vermicompost (300 g/m2) + 
Azospirillum + PSB is recommended for obtaining higher yield of flowers in 
chrysanthemum cv.Chandni.

Micronutrient studies in orchids

•	 Application	 of	 19:19:19	 NPK	 @	 0.2%	+1000	 ppm	 ZnSO4on orchids cv. 
Dendrobium Sonia 17 as foliar sprays at fortnightly intervals resulted in 
maximum plant height maximum number of spikes per plant per year and 
the number of florets/spike.

Integrated nutrient management in tuberose 

•	 In	 cv.	 Prajwal,	 application	 of	 75%RDF+1	 Kg/sq.	 m	 FYM+300	 g/sq.	 m	
Vermicompost+2g/pl Azospirillum+2g/pl PSB recorded the maximum 
number of florets per spike, yield of flowers per sq. m and hundred bud 
weight. 

•	 In	cv.	Vaibhav,	50%RDF+1	Kg/sq.	m	FYM+300	g/sq.	m	vermicompost	+2g/
pl Azospirillum +2g/pl PSB recorded the maximum yield of spikes per sq.m. 
and number of florets per spike.

Micronutrient studies in rose (open)

•	 In	cv.	Grand	Gala	grown	in	open,	flower	yield	per	plant	was	maximum	with	
spray of Ferrous sulphate @ 0.5%. 

Integrated nutrient management in Gladiolus

•	 Maximum	number	of	spikes	 (60/m2) were recorded with 50% RDF + FYM 
(1 Kg /m2). 

Postharvest Technology

Rose

•	 In	 cv.	 Grand	 Gala	 cut	 flowers,	 maximum	 vase	 life	 of	 9.5	 days,	 7	 cm	 of 
flower diameter showing highest 3.6 open stage scale and 26 ml of water 
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absorption were obtained with cut flowers treated in pre- transit pulsing 
solution of Al2(SO4)3 300 ppm for six hours.

•	 In	cv.	Grand	Gala	cut	 flowers,	wet	 storage	up	 to	 six	days	 in	Al2(SO4)3 300 
ppm at 2o C was found optimum for cut flowers with 9.4 days of vase life, 
6.6 cm of flower diameter, scoring 3.6 for flower opening and 24.0 ml of 
volume of water absorption. 

Gladiolus

•	 In	var.	White	Prosperity	cut	flowers,	vase	life	enhancement	of	9.4	days	was	
obtained with spikes of stage 3 wet stored for three days at 4oC. 

•	 In	var.	White	Prosperity	cut	flowers,	maximum	vase	life	of	13.6	days,	80.2%	
florets opened, 3.3 days of floret longevity and two days was taken for basal 
floret to open was achieved with spikes pre treated with pulsing solution of 
sucrose 20%+ Al2 (SO4)3 300ppm+GA350 ppm. 

Chrysanthemum

•	 In	var.	Reagan	White	cut	flowers,	maximum	vase	life	of	18.2	days,	obtained	
with flowers stored at 2oC for 2 days. Storage at 2oC up to 6 days was found 
optimum with respect to vase life. 

•	 In	cv.	Reagan	White	cut	flowers,	maximum	vase	life	of	24	days,	82.6	ml	of	
water absorption and 9.5 cm of flower diameter was obtained with sprays 
held in solution of sucrose 2%+ Al2(SO4)3 300ppm. 

Gerbera 

•	 In	cv.	Red	Explosion,	maximum	vase	 life	of	10.2	days	and	25	ml	of	water	
uptake were obtained with flowers held in vase solution of sucrose 2% + 
Al2(SO 4)3 300 ppm. 

•	 In	cv.	Red	Explosion,	maximum	vase	 life	of	9.2	days	and	23.5	ml	of	water	
uptake were obtained with cut flowers pulsed in Al2(SO4)3 1000 ppm. 

Anthurium

• Maximum vase life of 24.6 days was obtained with anthurium spikes held 
in holding solution of sucrose 5%+kinetin 25ppm +aluminium sulphate 
300ppm.
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Plant Protection

Disease Management

Tuberose

•	 Application	of	2	 tons	of	 FYM	enriched	with	1	 kg	of	 each	of	Paecilomyces 
lilacinus (2 x 106 cfu/g) and Trichoderma harzianum (2 x 106 cfu/g) /acre 
significantly reduced M. incognita by 65 % in roots of tuberose. This 
treatment was also found to reduce the root-knot (M. incognita) nematodes 
in soil by 60 %.

Insect-pest Management 

•	 Application	of	5	 tons	of	 farm	yard	manure	enriched	with	the	5	kgs	each	of	
Psseudomonas fluorescens (109 cfu/g) Paecilomyces lilacinus (108 cfu/g) per 
hectare, significantly reduced population of M. incognita by 75% in roots of 
gladioli. Significant increase in the flower yield by 29% was also recorded. 

•	 Among	 different	 treatments	 tried,	 the	 fungal	 agents,	 Paecilomyces 
fumosoroseus was found significantly more effective in reducing whitefly 
population (129-134 flies/5 plants) than other treatments and control (396.66-
442.33 flies/5plants). 

Gladiolus

•	 Among	 all	 the	 treatments,	 corms	 planted	 in	 solarised	 soil	 resulted	 in	 the	
lowest incidence of disease (3.23%) followed by i) corm treatment with 
carbendazim and captan (2g each per litre) and ii) Corm treatment with 
Pseudomonas fluorescens with 4.07 and 4.99 precent of wilt incidence 
respectively compared to 9.42 percent in untreated control.

Rose

•	 In	polyhouse	on	 cv.	 ‘First	Red’,	 abamectin	was	 found	 to	have	 significantly	
high efficacy (1.66 mites/5 leaves) when compared to other treatments and 
control (142 mites /5 leaves) after 3 days of spray. 

Gerbera

Evaluation of efficacy of 5 insecticides, 2 botanicals and a bio-agent was 
carried out against whitefly, Bemisia tabaci on gerbera under polyhouse 
conditions. Of the various treatments the fungus, P. fumosoroseus was found 
most effective followed by acephate and pongamia oil.
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Division of Horticulture  
ICAR Research Complex for NEH Region 

Barapani, Meghalaya

Year of Start: 1975

Staff position: Dr. Ram Kishore Patel, 
Scientist

Crops Dealt: Gerbera, Orchid

Research Highlights (Last Five Years)

•	 More	 than	 twenty	 five	 genotype/hybrids	 of	 gerbera	 germplasm	 has	 been	
characterized and maintained in field condition.

•	 RCGH-117,	 RCGH-65,	RCGH-113,	 RCGH-114	 and	Alesmeera	were	 found	
suitable for open condition

•	 Growing	structures	for	gerbera	production	has	been	standardized.	Low	cost	
poly house covered with 200 micron UV stabilized polythene along with 
side cover with 50% light intensity shade net found suitable for off season 
round the year cultivation of gerbera. 

•	 Cultivars	Magnum,	 Leoni,	 Rosalin,	 Venice	 and	 Kozak	were	 found	 suitable	
for gerbera cultivation under polyhouse.

•	 Holding	 solution	 containing	 sucrose	 (2%)	 +	 Al2SO4 (300ppm) was found 
suitable for enhancement of vase life of gerbera flower cv. Black Heart up to 
one week as compared to control (4 days). 

•	 More	than	thirty	genotype	of	orchid	has	been	collected	from	different	part	of	
the region is being maintained under green house. Potting mixture for orchid 
has been standardized.
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Agricultural Research Institute, Andhra Pradesh 
Horticultural University, Rajendranagar 

Hyderabad, Andhra Pradesh

Year of Start: 1987

Staff position: Dr.(Mrs) A.Girwani, (Senior 
Scientist-Hort.), Dr.A.L.N. Prasad, (Senior 
Scientist-Plant Physiology) and Smt.P 
Lalitha Kameswari (Scientist-Hort.) Sri 
K.Benjamin, (Mali) and one mali post is 
vacant.

Crops Dealt: Roses, Gerberas, Carnations, 
Marigold and cut foliage and fillers.

Research Highlights (Last Five Years) 

Gladiolus

•	 The	cultivars	Snow	White,	Arun,	Yellow	Pril,	Shagun	and	Green	Bay	performed	
well with quality floral characters and are recommended for cultivation.

• Under INM studies although the combination of 100% recommended dose 
of fertilizer along with FYM gave higher yield and quality flowers in cultivar 
ARUN. Among the organic treatments, Manchurian tea was found to be 
better over panchagavya in all the treatmental combinations.

• Pre-harvest management studies in gladiolus revealed that early flowering 
and extended flowering period was noticed with the application of either 4% 
Manchurian Tea alone or in combination with2% Panchagavya. For all other 
floral and vegetative characters, the application of 100% RDF was found to 
be significantly superior over other treatments.

• In gladiolus vase life, longevity of opened florets and other post harvest 
characters were significantly high at 0 and 2 days storage in Al2 (SO4)3 

300ppm.

• Among the holding solutions sucrose 4% + Al2 (SO4)3 300ppm enhanced 
vase life and post harvest physiology of gladiolus spikes.
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Chrysanthemum

•	 In	 chrysanthemum,	 yellow	 coloured	 varieties	 Basanthi	 and	 Raichur	 were	
found promising for Hyderabad conditions .

•	 In	 INM	 studies,	 the	 application	 of	 100%	 RDF	 +	 FYM	 was	 significantly	
superior in improving the plant growth & floral characters over the treatments 
with panchagvya and Manchurian Tea.

•	 In	 Pre-harvest	 management	 studies,	 the	 application	 of	 full	 dose	 of	
recommended dose of fertilizers showed superiority for all the characters 
studied, except for vase life. While maximum vase life of 4.97 days was 
noticed with the pre harvest application of Panchagavya 2% + Manchurian 
tea 4%.

•	 In	the	micro-nutrient	foliar	spray	studies	with	FeSo4, ZnSo4 and MnSo4 each 
at 0.2%, 0.4%, 0.6% and 0.8% on chrysanthemum, the yield and yield 
attributing characters could be improved by spraying MnSo4 at 0.4% three 
times at 20days interval starting from 20 days after planting.

•	 Among	 holding	 solutions	 sucrose	 2%	+	Al2 (So4)3 300ppm enhanced post 
harvest vase life of cut chrysanthemum stems.

•	 Wrapping	of	 cut	 chrysanthemum	 flowers	 in	polythene	 sleeves	 (100	 gauge)	
significantly increased the vase life.

•	 Among	 different	 bud	 opening	 solutions	 sucrose	 2%	 +	 Biocide	 25	 ppm	
resulted in significant prolonged vase life of 9 days.

Tuberose

•	 Among	singles,	Hyderabad	single	and	Shringar	and	among	doubles	Hyderabad	
double were found to be suitable for commercial cultivations of tuberose in 
A.P.

•	 Application	 of	 100%	RDF	+	 FYM	was	 significantly	 superior	 in	 improving	
the plant growth and floral characters. Among the organic treatments, 
Manchurian tea was found to be better over panchagavya in all the treatmental 
combinations.

•	 The	 holding	 solutions	 containing	 sucrose	 5%	+	 cobalt	 chloride	 registered	
significantly enhanced post harvest life of cut tuberose spikes.

• The wrapping material polyethylene (PE: 100 gauge) sleeves significantly 
improved the shelf life of cut tuberose stems.
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Department of Horticulture 
G.B. Pant University of Agriculture & 
Technology, Pantnagar, Uttarakhand

Year of Start: 2001-02

Staff position: Dr. Ajit Kapoor (Asstt. Flo-
riculturist)

Crops Dealt: Rose, Gladiolus, Chrysanthe-
mum, Tuberose, Marigold and Gerbera

Research Highlights (Last Five Years) 

Chrysanthemum
1. Application of VAM + Azotobacter along with 75% recommended dose of 

N and P along with 100% K resulted in maximum plant height (67.0 cm), 
maximum side shoots per plant (5.29) and length of side shoots (53.0 cm). 
It also resulted in earlier flower bud appearance (105.8 days), maximum 
flower diameter (12.54 cm), maximum duration of flowering (32.98 days) 
and maximum vase life of 24.47 days and saved the chemical fertilizers by 
25% in cv. Sunil.

2. Potting media consisting of cocopeat + sand + FYM + vermicompost 
(2:1:0.5:0.5) resulted in maximum plant height (38.0 cm), maximum flower 
diameter (4.36 cm), higher flowering duration (29.10 days) and maximum 
number of flowers per plant in cv. Mother Teresa.

Gladiolus

1. Corm dip in carbendazim (0.2%) + soil application of Trichoderma viride 
(100.0 g) after mixing in 1.0 kg FYM at the time of planting was found best 
and significantly lower disease severity (16.52%) in cv. Jester.

2. Propiconazole (0.1%) was found best among the fungicides tested for reducing the 
disease by 56.91% followed by carbendazim (0.1%) and chlorothalonil 0.2%.

3. Maximum plant height after 60 days of planting was observed in Rose 
Supreme and earliest colour development of first floret was shown by Nova 
Lux which also had maximum days to wither 6th floret. Eurovision produced 
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maximum number of florets whereas, diameter of florets was observed 
maximum in Oscar which also had maximum spike length. Highest number 
of corms per plant was found in Jester but Hybrid-10 had highest diameter 
of corms. 

4. In gladiolus cv. Peter Pears, 75% RDF + FYM (2 kg/m2/y) + vermicompost 
(300 g/m2) + Azospirillum + PSB was found superior for most of vegetative 
and floral characters.

Rose
1. Cultivars Happiness, Avon, Mrinalini, Raktagandha, Arjun and Eiffel Tower 

in Hybrid Tea group and Gruss-an-Teplitz among shrub roses were found to 
be promising for Tarai region.

2. Genotype Arjun exhibited maximum plant spread (86.22 cm) and flower 
diameter (10.19 cm) along with second highest vase life of flowers (12.71 
days).

3. Gruss-an-Teplitz produced maximum number of flowers/plant (47.96) 
whereas, genotype Raktima exhibited second highest number of flowers/
plant (47.29).

Tuberose
1. The first floret opening was recorded earliest in cv Hyderabad Single. It was 

most delayed in Hyderabad Double. Cultivar Hyderabad Single was also 
quickest to show 50% flowering from the spike emergence.

2. Maximum duration of flowering was found in cv. Pearl whereas, it was 
minimum in cv. Vaibhav. Maximum days taken to first floret withering 
was found in cv. Mexican Single whereas, it was earliest in cv. Sikkim 
Selection. 

4. Maximum concrete recovery was obtained from the variety Suvasini as 
compared to the minimum in variety Double.

Gerbera

Eleven varieties were evaluated and it was concluded that varieties Gold 
Spic, Kozak, Alsmeera, Ruby Red, Sangria performed better under polyhouse 
and shade house conditions.
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Department of Pomology and Floriculture 
Kerala Agricultural University 

Vellanikkara, Kerala

Year of Start: 1975-1976

Staff position: Dr. P. K. Rajeevan, Profes-
sor & PI (Horticulture), Dr. P.K. Sudhade-
vi, Professor (Horticulture), Dr. K. Ajith 
Kumar, Associate Professor (Horticulture), 
C. P. Elsy, Mali 

Crops Dealt: Orchids, Anthurium,  
Gerbera

Research Highlights (Last Five Years) 

•	 Orchid	 germplasm	 including	 192	 species	 of	 sympodials	 and	monopodials	
are maintained and evaluated.

•	 Germplasm	 collection	 of	 63	 species/	 varieties	 of	 anthurium	 is	 maintained	
and evaluated 

•	 Spraying	 30:20:20	 NPK	 at	 0.2	 per	 cent	 at	 weekly	 interval	 was	 found	 to	
promote vegetative growth and early flowering in anthurium. 

•	 Anthurium	flowers	packed	in	boxes	with	the	spathe	kept	in	polythene	sleeves	
after waxing and with KMnO4 lasted longer. 

•	 Best	planting	time	for	tuberose	was	found	to	be	between	January	and	June.	

•	 Maximum	vase	life	in	anthurium	could	be	obtained	in	vase	solution	containing	
25 ppm BA, followed by 50 ppm. 

•	 Dendrobium varieties, Renappa and Sonia performed best under 50 per cent 
double level shading with respect to growth and flower quality. 

•	 Tile	bits	+	coconut	husk	when	used	as	media	 improved	 the	 flowering	and	
floral charcters of Dendrobium var. Sonia. 

•	 Performance	 evaluation	 of	 the	 potential	 of	 monopodial	 orchids	Aranthera 
Anne Black, Aranthera Lily Brook Red, Aranthera Deborah, Aeridachnis Apple 
Blossom and Arachnis Maggie Oei Red Ribbon together with intermediate 
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climbing types, Mokara Chark Kuan Pink, Mokara Walter Oumae White and 
Mokara Calypso Pink for use as cut flower. 

•	 Protocol	 for	 rapid	 in vitro propagation of anthurium cut flower variety 
‘Tropical’ and pot plant variety ‘Bonina’ has been developed.

•	 The	 use	 of	 Al2(SO4)3 300 ppm or calcium hypochloride 1000 ppm (1 
minute) as the best pulsing solutions for cut anthruium flowers has been 
recommended.

•	 Collection	of	underexploited	ornamentals,	25	ornamental	species/varieties	of	
Heliconia, Alpinia, Etlingera, Curcuma, Hedychium, Zingeber were done.

•	 120	different	species	of	cut	foliages	were	collected	and	being	evaluated.	

•	 The	protocol	for	in vitro callus induction, somatic embryogenesis and LD50 
of irradiation of callus in Anthurium andreanum has been standardised.

•	 Protocol	 for	 immature	 hybrid	 seed	 cutter	 (in vitro) in anthurium were 
developed. 

•	 Breeding	studies	were	conducted	in	anthurium	42	combinations	were	tried,	
of which 17 were found compatible. Out of this, Lima x Red Dragron, Candy 
Queen x Lima and Lima x Eureka Red were found superior. 

•	 Studies	 were	 conducted	 to	 improve	 the	 in vitro propagation efficiency of 
Anthurium species. The basal portion of leaf as explant in MS medium with 
¼ strength under darkness was the ideal. 

•	 Standardised	 the	 shade,	 nutrients	 and	 growth	 regulators	 for	 cut	 flower	
production in anthurium. The growth yield and net profit was maximum 
with 80 per cent shade + ohio solution + 750 ppm BA. 

•	 Microclimatic	 relations	 in	 growth	 yield	 and	 quality	 of	 anthurium	 under	
different growing systems was standardized. It is better to reduce the air 
temperature by increasing relative humidity by providing humidifies in shade 
houses. 

•	 In	gerbera,	planting	in	June	was	found	to	be	better	with	respect	to	vegetative	
and floral characters. Varieties Presley, Essandra and Yanara performed better 
under our conditions. 

•	 The	 procedure	 for	 direct	 organogenesis	 in	 gladiolus	 from	 immature	
inflorescence segments with 15.0mg per litre NAA and 3.0 mg per litre BAP 
has been standardised.
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•	 November	planting	was	found	to	be	better	in	gladiolus.	Varieties,	American	
Beauty, Friendhip, Agnirekha and Mansoer Red performed well.

•	 Corm	treatment	of	gladiolus	with	GA	50ppm	and	ethrel	200ppm	was	found	
to enhanced the sprout emergence in gladiolus. 

•	 Compatibility	 studies	 in	Dendrobium varieties revealed that Hieng Beauty, 
Emma White were best suited as female parents. New Pink and (Hawaiian 
Beauty x Kasem Pink) were selected as better male parents. Kasem White 
and (Kromi Beauty x Banyat Pink) were suitable as both male and female 
parents. 

•	 The	 technique	 of	 breeding	 and	 green	 pod	 culture	 in	 Dendrobium were 
standardised.

•	 Standardised	the	application	of	nutrients,	their	frequency	of	application	and	
growth regulator application in Dendrobium var. Sonia 17.

•	 The	 endogenous	 and	 exogenous	 regulation	 of	 growth	 and	 development	 in	
Dendrobium var. Sonia 17 and Sonia 28 were studied in detail. 

•	 The	shade	requirement	in	Dendrobium was standardized. 25 per cent double 
level shading was found to increase the spike production.

•	 Effect	of	biofertilisers	 in	Dendrobium was studies. Azospirillum inoculation 
at the time of planting and spraying with 20:10:10 NPK at 0-2 per cent 
concentration improved flower production and flower characterization.

• The various pests associated with, included their biology, morphology, nature 
of damage and their preliminary management were studies in detail. 
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Division of Floriculture, Medicinal & Aromatic Plants, 
Sher-E-Kashmir University of Agricultural Sciences & 

Technology, Shalimar Campus, Srinagar, J & K

Year of Start: 1987

Staff position: Dr. M.Q. Sheikh (Floricul-
turist), Dr. Z.A.Bhat (Asstt. Floriculturist), 
Mr. A.R.Wani & Mr. M.A.Wani (Mali)

Crops Dealt: Gladiolus, Chrysanthemum, 
Tulip, Daffodils, Lilium, Alstroemeria

Research Highlights (Last Five Years) 

Six crops viz; gladiolus (64-cultivars), chrysanthemum (98 cultivars), Tulip 
(11-cultivars), Daffodils (17–cultivars), Lilium (4-cultivars) and Alstroemeria 
(5-cultivars) are being maintained at the centre. Following are the varieties 
recommended for commercial cultivation in these crops.

I. Gladiolus

For cut flowers: Amesterdom, Apple Blossom, Big Time Supreme, Eurovision, 
Jasckson Villa Gold, Jester, Jester Gold, Mescagami, Moralla, Oscar, Peter Pears, 
Priscilla, Rattna’s Buttterfly, Rose and Wine, Rose Delight, Rose Supreme, 
Sanceree, SKG-10, Sunset Jubilee, Traderhorn, Vink’s Glory, Water Melon Pink, 
White Friendship, White Giant, White Goddess, White Prosperity, Wind Song, 
Yellow Stone.

For corm production: Buff Beauty, King Lear, Mayur, Moralla, Priscilla, 
Purple King, Pusa Suhagin, Regency, Traderhorn, Wind Song, Wig’s Sensation.

 II.  Chrysanthemum

For pot culture: Arun Kumar, Arun Singar, Hemant Singar, Local White, 
Panchoo, Peet Singar, Sharad Singar, Sweta Singar.
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For cut flower: Alison, Apsara, Baggi, Basanti, Davidson, Donald, Flirt, Pink 
Cloud, Raja,Vinaya, , C-25, C-38,C-68 and C-136 .

For Garland making: Apsara, Aparajita, Kundon, Khusroo, Lilliput,Nanako, 
Phyllies,Vasantika, C-122,C-125,C-147and C-156.

For garden decoration: Aparajita, Bett, Dora, Fish Tail, Local yellow, Red 
Gold , White Quills, C-115,C-131 and C-136.

III  Tulip 

For cut flower: Abba, Apledoorn, Ballerian, Cassini, Golden Melody, Inzell 
Lucky stricke, Parade and Purrisima.. 

For garden decoration: Cassini, Beethoven’s Memory, Cantala, and Golden 
Melody

IV Daffodils

For cut flower : Vansion, Wrestler,N-23, White Well, Golden Pedestal and 
Tunis 

For pot culture : Scilly White, N-25, N-30 and Texas

 V Lilium

For cut flower: London, Merced and Pollyanna.

VI Alstroemeria

For cut flower: Allaha Din and NO. 14

For pot culture: Pluto, Serina and Rina.

 Varieties under evaluation: 

 i. Under the All India Coordinated Research Project on Floriculture, 
the improvement work carried out on commercially important 
flower crops resulted in development of twelve SKUAST-K gladiolus 
hybrids viz; SK-86-10,SK-86-8, SK-96-4/1, SK-96-4/4, SK-96-5/1,  
SK-96-5/2, SK-96-5/3, SK-96-5/5, SK-96-5/6, SK-96-8/1, SK-96-7/17, 
SK-96-4/16.
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Transferable Technology Developed 

A) Post harvest technology

Gladiolus

 Wet storage:-In postharvest management of gladiolus cv. White prosperity, 
shorter duration 0,3,6,and 9 days associated with tight bud stage of 
harvesting, the cut spikes proved best for maintaining the keeping quality of 
the flowers. 

 Dry refrigerated storage: In dry refrigerated storage, cut gladiolus spikes cv. 
White prosperity [given pre-storage pulsing treatment with sucrose 20% + 
Al2 (SO4)3 300ppm] with shorter storage levels 0, 7, and 14 days, proved best 
in enhancing the vase life and maintaining the keeping quality than longer 
durations (21 and 28 days).

 Varietal response to storage: In gladiolus varieties (White prosperity, Priscilla 
and Sanceree) tested in storage durations (0, 6, 12 and 18 days), cultivar 
White Prosperity and Priscilla harvested at the stage II (when 5-6 florets 
showed colour) proved best in shorter durations of 0, 6, and 12 days than 
longer one i.e. 18 days.

Tulip

 Pulsing/holding trials: In post harvest studies of cut tulips cv. Apeldoorn 
pulsing and holding solutions were standardized for improving the 
quality and longevity of the cut scapes. The best pulsing solution was 
Sucrose (4%)+ Al2(SO4)3 -300ppm followed by Sucrose (4%) + Silver 
thiosulphate 2mm and the best holding solution for keeping quality of cut 
tulips scapes was Sucrose (2%))+ STS 2mM followed by Sucrose (2%) + 
citric acid 300ppm. 

Daffodols

 Pulsing/ holding trials: Regarding the post harvest technology of daffodils, 
pulsing and holding solutions were standardized for improving the 
keeping quality of daffodil cut Spathes cv. Tunis. In pulsing trial, the 
best treatment was STS 2mM followed by Al2(SO4)3 -300ppm alone or 
with Sucrose 4% in combination and in holding experiment two solutions 
viz., STS 50 ppm and Al2(SO4)3 -300 ppm alone (without Sucrose 2% 
in combinations) proved best for enhancing the keeping quality of cut 
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daffodil spathes. Sucrose 2% alone or in combination with any chemical 
didn’t influence much in improving the quality of cut daffodils.

Flower drying

I. Natural drying

Native ornamentals subjected to natural drying were Achillea Mellifolia, 
Luniaria sp., Spirea Prcnifolia, Helichrysam baracteatum and Hydrangea sp. 
There dried ornamentals were the best promising for interior decoration, floral 
arrangements for display in vase.

II. Microwave oven drying

A microwave power of 750 watts, time of 4 minutes and setting time of 120 
minutes was found best for drying of herbaceous peony.
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Horticultural Research Station 
Assam Agricultural University, Kahikuchi 

P.O. Azara, Guwahati, Assam
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Staff Position: Dr. S.K.Borah (Asstt. Flori-
culturist), Dr.(Mrs.) P. Hatibarua (Jr. Hor-
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gist), Mr. M.Deka and Mr. G.Kakoti (Field 
men) 

Crops Dealt: Gladiolus, Orchids, Chry-
santhemum, Anthurium, Tuberose and 
Gerbera.

Research Highlight (Last Five Years)

Gladiolus

1. Considering the screening performances of the collected Germplasm the 
following varieties may be recommended for commercial cultivation.

 Very early variety: P-16-1, Suryakiran and Gold Beauty

 Early variety: American Beauty, Novalux and Friendship

 Early mid season variety: Tiger Flame, Her Majesty and Dhanawantry

 Mid season variety: Red Candiman, Red Sea and White Prosperity

2. It may be recommended that a basal dose of bio fertilizer comprising 
of FYM 2kg/m2 /year+ Mustard oil cake 200g/m2/year+Bio-fertilizers 
(VAM+Azospirillum+PSB) @ 2g/plant at an interval of 2 months with 
Trichoderma viride 20g/m2/year along with a common dose of inorganic 
fertilizer may be applied to increase flower and corm yield of gladiolus. 

3. Sodium hypochlorite (NaOCl) 50ppm with 4% sucrose or Potassium 
Permanganate 25 ppm along with 4% sucrose may successfully be used for 
prolonging the vase life of cut spike of Gladiolus in consumer’s level.

4. Pre-planting dipping of gladiolus corms in the solution of Trichoderma viride 
(106 cfu /ml i.e. 10 g/l ) for 45 minutes followed by the soil application of 
T. viride colonized on Neem cake (500 g/m2) at the time of planting may be 
recommended for the management of Fusarium wilt in gladiolus
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Orchid

1. Standardization of biofertilizer doses: Application of NPK ratio of 20:10:10 
@ 0.2% along with Azospirillum and Phospho bacterium each of 2g per 
plant at two month intervals may be recommended for suitable growth and 
flower production in Dendrobium spp.

2. Pulsing of Dendrobium Cv. White with 500 ppm of HQ along with 5 per 
cent sucrose either for 6 hours or for 12 hours may be recommended for 
better vase life of orchid before transit.

3. Considering the cost effective factor, the holding solution containing of 
400 ppm of Hydrox Quinolin (HQ) along with 5 per cent sucrose may be 
recommended for prolonging the vase life at consumer’s level.

4. Combining pulsing of 500 ppm of HQ and 5% Sucrose for 6 hours then held 
the flower spikes in the holding solution containing 25 ppm of Ag No3 along 
with 400 ppm HQ and 5% Sucrose significantly prolong the vase life of cut 
orchid spikes.

5. The spikes wrapped with polypropylene sleeves along with KMnO 4 before 
transit may improves the flower longevity of cut spikes of Dendrobium Cv. 
Pompadour.

Tuberose

1. It may be recommended that a basal dose of bio fertilizer comprising 
of FYM 2kg/m2 /year+ Mustard oil cake 200g/m2/year+Bio-fertilizers 
(VAM+Azospirillum+PSB) @ 2g/plant at an interval of 2 months with 
Trichoderma viride 20g/m2/year along with a common dose of inorganic 
fertilizer may be applied to increase flower and bulb yield of tuberose. 

2. Potassium permanganate (25ppm) and Aluminum sulphate (300ppm) alone 
and in combination with sucrose 5% may be commercially used to extend 
the vase life of cut spikes of tuberose.

3. Pre-planting bulb dip treatment in captaf (0.3%) followed by soil drenching 
with captaf (0.3%) @ l.5 l/ m2 bed area at monthly interval may be 
recommended for the management of Sclerotial rot of tuberose.

4. Spraying of Quintal (Iprodion + Carbendazim) (0.2%) or Kavach 
(Chlorothalonil) (0.2 %) at ten days interval may be recommended for the 
management of leaf blight/leaf spot of tuberose.

Gerbera: Variety recommendation on gerbera: Red gem and Red Monarch 
for Assam condition
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