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Foreword
The seed spices constitute an important group of agriculture commodities and play a 
significant role in our national economy. Historically, India has always been recognized as a 
land of spices. The crops covered as major seed spices are Coriander, Cumin, Fennel, and 
Fenugreek, whereas Ajwain, Dill, Celery, Nigella, Anise, and Caraway constitute a minor 
group of seed spices.

India is the largest producer and consumer in the world. Seed spice cultivation in the country 
has expanded from 4.95 lakh ha in 1980-81 to 20.82 lakh ha in 2020-21. Production in 
respective years has increased from 2.48 lakh tons to 20.10 lakh tons as a result of area 
expansion coupled with yield enhancement from 499.99 kg per ha in 1980-81 to 965.23 kg 
per ha in 2020-21. There has been an ever-increasing demand for seed spices and importing 
countries look at India as the consistent source of supplier.

Realizing the potential of seed spices crops for providing income security to the people of 
arid to semi-arid zone, the Indian planning commission, as recommended by the working 
group on the Department of Agriculture Research and Education approved the establishment 
of the National Research Centre on seed spices, Ajmer (NRCSS) during IX five-year plan to 
initiate research on seed spices especially aimed to improving the productivity and quality 
with reference to export value and domestic demand.Two decades have been completed and 
NRCSS has achieved many major landmarks which have left a strong impression among all 
the stakeholders involved with seed spices.

Institute Technology Management Unit of NRCSS is working for compilation and 
commercialization of generated technologies with a view to dissemination of new improved 
technologies to the seed spice stakeholders and welfare of seed spice growers. In this 
compendium, we have compiled potentially promising technologies developed which can 
be taken up by private enterprenures. The objective of this document is to provide all 
stakeholders with the necessary data to easily comprehend the new environment in which 
they have to operate, including an introduction to new technologies ready for 
commercialization. This compendium will be extremely useful for agri-market 
professionals and scientists as the details of each technology are provided along with the 
details of the contact person and the cost of each technology is also mentioned. I hope and 
wish that with the publication of this excellently compiled technology, expansion of the 
latest technology will take place through better marketing to the benefit of farmers and open 
up prospects of viable agri-entrepreneurship in both public and private sectors.

Dr. S. N. Saxena

Director, ICAR-NRCSS, Ajmer
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PREFACE 
We have scientific publications on specific topic since the inception of problem and its 
identification based on the research gaps in agriculture. Next to it, reviews on the specific 
area followed by book chapters, books, popular articles etc. All these publications are to 
transmit the knowledge from lab to land or users and ultimate for the welfare of the society by 
bring out innovations in the public domain. Which depends on the efficient use as per the 
availability of assets and opportunities. The regular updated in agricultural sciences, many a 
time it is so late to reach to the end-users till the innovation/technologies developed becomes 
outdated or replaced by improved one. Under those circumstance such knowledge can be 
utilize for the academic purpose only. Therefore, it has been perceived by the competent 
authority and discussed with the Institute Technology Management Unite (ITMU) to have a 
specific document for bridging the gap from inventor to end-users; on the generated new 
technologies. By the publication of this technologies bulletin and uploading on concerned 
website will bring the wide circulation among the stackholders and end-users before 
expiring it or replacing by other new update on the seed spices research.

We are extremely thankful to DG, ICAR, DDG (HS) and Director, NRCSS for their 
constructive thinking and implementing ideas to bring out this publication in a bulletin form. 
The bulletin entitled "Innovation Technologies in Seed Spices for Commercialization" bears 
the technologies as the title goes. Those technologies include crop varieties on coriander, 
fennel, Fenugreek, Ajwain, Dill, Nigella, Celery, Anise and their unique germplasms. 
Technologies on PGPR includes phosphate solubilizing bacteria (PSB) and N-taping 
microbes to promote organic and integrated nutrient management. Biopesticides including 
botanical adjuvants for control of insect-pests at field and storage. User friendly and cost-
effective technologies on post-harvest management and value addition. Besides these 
technologies, NRCSS products on ready to serve (RTS), desiccated leaves, salts and cookies 
are also included. ITMU is thankful for the scientists of NRCSS for developing these 
technologies and providing the related information and secretarial assistance provided by Mr. 
Shyam Sunder Barotia. We are very much hopeful that this publication will guide seed spices 
farmers, stakeholders, traders, exporters and entrepreneurs to fulfill their requirements.

Any constructive and noble suggestions are welcomed from the readers for improvement in 
the forthcoming editions and futuristic publications on the line. 

Ajmer      O. P. Aishwath (I/c ITMU)
January, 2022 R.S. Meena

A.K. Verma
C.K. Jangir
S.K. Agarwal
L.K. Sharma
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INTRODUCTION
ICAR-NRCSS is working under the able guidance and foresight of the Director and a team 
comprising of 22 Scientists, 04 Technical's, 09 Administrative personnel's and 02 Skilled 
Supporting Staff totalling to 37 personnel in all to achieve the mandates and vision 
forecasted.

The seed spices comprise of a group which includes all those annuals whose dried fruit or 
seeds are used as spice.  The seed spices are aromatic vegetable products of tropical origin 
and are commonly used in pulverized state, primarily for seasoning or garnishing the foods 
and beverages. These are also used in preparation of various value-added products viz. spice 
oils, oleoresins and spice powders.  Seed spices possess industrial importance and are used 
in cosmetic, perfumery and various pharmaceutical preparations medicines. The important 
among them are coriander, cumin, fennel, fenugreek, ajwain, dill, celery, anise, nigella and 
caraway.  The seed spices constitute an important group of agriculture commodities and play 
a significant role in our national economy. Seed spices account for about 51.79 per cent and 
19.06 per cent of total area and production of spices in the country. Almost all the seed spices 
are winter season crops (Rabi), need cool weather conditions for better growth and 
development. Frost, late winter rainfall, infestation by disease, pests etc leads to major 
damage to these crops and also adversely affect the quality and quantity of production.  
Production of seed spices has critical constraints which need to be tackle on priority basis. 
The most important constraint adversely affecting the promotion of these crops to farmers 
for diversification of the existing cropping system is low productivity. The major factors 
presently contributing to low productivity are very low seed replacement rate, the lack of 
authentic seeds of improved varieties, growing of these crops in low/marginal soil fertility 
and drought prone conditions, attack of major pest and diseases and above all unorganized 
marketing. Several issues emerge after making analysis of different constraints affecting 
production of these crops, which is need for systematic and well planned strategic and 
applied research backed by a vigorous transfer of technology campaign for promotion of the 
new technologies evolved.

Rajasthan and Gujarat have emerged as “Seed Spice Bowl” and together contribute more 
than 80 per cent of the total seed spices production in the country.  Other important seed spice 
growing states are Madhya Pradesh, Orissa, Tamil Nadu, Andhra Pradesh, Karnataka, Bihar, 
Uttar Pradesh, Punjab and West Bengal. India grows about twenty important seed spices. 

 

The ICAR-NRCSS is located at Tabiji farm area on the Ajmer-Beawar road 13 km away 
0from Ajmer railway station in the city situated within the geographical coordinates of 74  35' 

0 0 0
39'' E to 74  36' 01'' Longitude and 26  22' 12'' to 26  22' 31'' N Latitude at an altitude of 460.17 
m above mean sea level. Ajmer is surrounded by the Aravalli Hills. The Ajmer city is well 

LOCATION AND CLIMATE
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connected by road, railways and airport. The nearby airport is Jaipur, situated about 125 km 
away from Ajmer.  It is a pilgrimage centre having the shrine of Sufi Saint Khwaja 
Moinuddin Chishti and Lord Brahma temple, Pushkar. 

The soil of the research farm is sandy loam, poor in fertility and water holding capacity, pH 8 
-1to 8.3, EC 0.07 to 0.12, O.C. 0.15 to 0.23%, available N 80-178.5 kg ha  (low), P O  6-12 kg 2 5

-1 -1 -1 -1ha  (medium), K O 150-200 kg/ha  (low), Ca 214.7 kg ha  (high), Mg 258 kg ha  (medium), 2

-1S 27 kg ha  (medium). The rainfall in the area is highly erratic and more than 90% of the rain 
is received during July to September with several intermittent long dry spells. The rainfall 
averages between 250-500 mm with a maximum of 750 mm in good rainy years and 50-200 
mm in scanty rainy years.

1. Farm Facilities: Out of available 50 acres land, 30 acres has been fully developed and 
being utilized for scientific experiments and seed production.  A major area of 
experimental farm is under drip-fertigation and micro-irrigation system.

2. Research Facilities: Well-equipped horticulture/post-harvest, plant breeding, soil 
science, plant physiology, plant protection, microbiology, biochemistry, national active 
germplasms conservation facility, bio-control unit, biotechnology laboratory, net and 
polyhouses etc. are available.    

3. Auditorium: Well-furnished auditorium with a seating capacity of 200.

4. Scientist Training Hostel with good lodging facilities for the visitors and 

5. Roof top captive solar power generation system of 105 KVA. 

ØBasic, strategic and applied research on genetic resource management, crop 
improvement, crop production and crop protection technologies for enhancing and 
sustaining productivity of safe seed spices. 

ØTransfer of technology and capacity building of stakeholders for enhancing and 
sustaining productivity of seed spices.

1. Coriander  (Coriandrum sativum L.)   

2. Cumin (Cuminum cyminum  L. )  

3. Fennel  (Foeniculum vulgare Mill.)    

4. Fenugreek  (Trigonella foenumgraecum , Trigonella corniculata L.)

5. Ajwain  (Trachyspermum ammi Sprague )

INFRASTRUCTURE AT A GLANCE  

MANDATE

MANDATE CROPS 
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6. Dill  (Anethum graveolens  L., Anethum sowa Kurz.) 

7. Nigella (Nigella sativa  L.) 

8. Aniseed (Pimpenella anisum L.)

9. Celery (Apium graveolens L.)

10. Caraway (Carum carvi L.)  

1. Collection, evaluation, characterization and conservation of germplasm.

2. Breeding variety with high yield potential, quality and resistance to biotic and abiotic 
stresses.

3. Developing efficient agro-techniques for achieving the high production and 
productivity.

4. Evolving better and efficient integrated management system for control of pests and 
diseases.

5. Studies on integrated nutritional and water management aspects.

6. Developing organic farming package of the seed spices for export, based on environment 
friendly production and protection technologies.

7. Research on seed technology for production of quality seeds of improved varieties.

8. Study on economics of production and e-marketing.

9. Development of pre and post-harvest technology for better processing, storage and 
utilization.

10. Development of export oriented technology for export of raw and value-added product.

11. Transfer of technology to farmers and extension agencies.

1. Development of trait specific varieties like blight resistance in cumin, high essential oil 
in coriander and dwarfness cum earliness in fennel through conventional and 
unconventional approaches. 

2. Development of strong molecular marker database and mapping population of major 
seed spices for tagging QTL's for important yield and quality traits to develop better 
varieties.

3. Maximization of yield in changing climate scenario with improved production 
technologies

4. Technology for precision farming will be developed using sensor based technology and 
other resources conservation techniques.  Technology for off-season and protected 
cultivation of seed spices shall be developed to harvest assured and maximum 

OBJECTIVES

THRUST AREAS OF RESEARCH 
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production per unit area and time. Opportunities of intercropping and relay cropping will 
be exploited to achieve maximum crop-diversification with seed spices.

5. Seed spices are consumed as whole; therefore, priority will be given on the eco-friendly 
management of insect- 41 pests and diseases.

6. Development of ideotypes of seed spices for important physiological & biochemical 
traits and assessment of pesticide load in seed spices and value addition for domestic and 
export purpose.

7. Development of processing technology for value addition and quality in seed spices. 

Research & Technological Accomplishments (under different folders placed in holder) the 
centre is actively involved in conducting research and development programmes on seed 
spices. The activities have been broadly been grouped as Improvement, Production, 
Protection, Basic Research and Social Research. A team of dedicated scientists supported 
with enthusiastic technical manpower are on the job. The basic, applied and strategic 
research in different spheres of seed spices are targeted through institutional, collaborative, 
externally funded and net-work projects.  
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Gazette notification No. S.O.No. 3666 (E) dated 06.12.16

Characteristics •This variety is from late maturity group. 

•The plants are erect. 

•Seeds are medium in size, round in shape. 

•Suitable for export purpose.

•Performs well all over the country in irrigated condition
-1Performance •Seed yield 10-12 q ha . 

•Seeds contain essential oil up to 0.4 % 

•Plants are resistant to stem gall disease. 

Likely cost of the licensing Non exclusive license: INR 50000.00 

Additional information •Coriander has been used to treat stomach problems, 
nausea, fevers, measles, colds, etc. in Asian folk 
medicines. 

•Oil extracted from seed is used in canned soups, sauces, 
candy, chewing gum, ice cream, liquors and tobacco 
products.

Social/environmental and Will enhance the production of coriander with good
other benefits export potential. Growers can get better incentives 

producing export quality produce thus increase living 
standard

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds

Coriander variety resistant to stem gall disease 

and suitable for leaf and seed purpose:

Ajmer Coriander-1(ACr-1)



Gazette notification No. S.O.692(E) dated 05.02.2019

Characteristics •This variety is from late maturity group. 

•The plants are erect. 

•Seeds are medium to bold in size, round in shape. 

•Suitable for export purpose.

•Performs well all over the country in irrigated conditions.
-1Performance •Seed yield 12-13 q ha . 

•Seeds contain essential oil up to 0.5-0.6 % 

•Plants are resistant to stem gall disease tolerance to 
powdery mildew. 

Likely cost of licensing Non exclusive license: INR 50000.00 

Additional information •Coriander has been used to treat stomach problems, 
nausea, fevers, measles, colds, etc. in Asian folk 
medicines. 

•Oil extracted from seed is used in canned soups, sauces, 
candy, chewing gum, ice cream, liquors and tobacco 
products.

Social/environmental and Will enhance the production of coriander with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

Coriander variety resistant to stem gall 

disease : Ajmer Coriander-2 (ACr-2)
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Gazette notification No. S.O.4272(E) dated 26.11.2019

Characteristics •This variety is from late maturity group. 

•The plants are erect. 

•Seeds are medium to bold in size, round in shape. 

•Suitable for export purpose.

•Performs well all over the country in irrigated condition
-1Performance •Seed yield 16-17 q ha . 

•Seeds contain essential oil up to 0.52-0.56 % 

•Plants are resistant to powdery mildew. 

•Mature 120-130 days

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Coriander has been used to treat stomach problems, 
nausea, fevers, measles, colds, etc. in Asian folk 
medicines. 

•Oil extracted from seed is used in canned soups, sauces, 
candy, chewing gum, ice cream, liquors and tobacco 
products.

Social/environmental and Will enhance the production of coriander with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds

Coriander variety for higher yield 

and resistant to powdery mildew: 

Ajmer Coriander-3 (ACr-3)
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Gazette notification No. S.O.1480 (E) dated 01.04.2021

Characteristics •Long basal leaves.

•Leaf colour is luster green.

•Seeds size is small.

•Suitable for leaf purpose
-1Performance •Leaf yield 7432.43 kg ha .

•Leaf contains essential oil 0.05 % 

•Seeds contain essential oil up to 0.36%

•Moderately resistant to powdery mildew

•Mature 50-60 days

Likely cost Non-exclusive license: INR 50000.00 

Methodology/application Recurrent selection

Benefits to farmers/end users: •It is increase yield of farmer's field and livelihood. 

•Coriander has been used to treat stomach problems, 
nausea, fevers, measles, colds, etc. in Asian folk 
medicines.

•Oil extracted from seed is used in canned soups, sauces, 
candy, chewing gum, ice cream, liquors and tobacco 
products.

Impact in terms of spread All parts of coriander growing area of India

and monetary

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds

Coriander variety for green leaves: 

Ajmer Green Coriander-1 (AGCr-1)
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Characteristics The variety is medium in height.

•Performs well in irrigated condition 

•It bears broad leaves with less bitterness. 

•The crop takes 137 days to mature.

•Performs well all over the country in irrigated condition

Performance •The number of seeds per pod ranges from 17-20. 

•The seeds are bold with 17-20 g test weight. 
-1•Seed yield 20-22 q ha . 

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information Seeds are carminative, tonic, aphrodisiac and customarily 
used for the treatment of colic, flatulence, dysentery, 
diarrhea, dyspepsia with loss of appetite, chronic cough, 
dropsy, enlargement of liver and spleen, rickets, gout and 
diabetes, and are good for the elimination of bad breath and 
body odour

Social/environmental and Will enhance the production of fenugreek with good

other benefits export potential. Growers can get better incentives 
producing export quality produce thus increase living 
standard

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds

•

Fenugreek variety for higher yield: 

Ajmer Fenugreek 1 (AFg-1)
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Characteristics The variety is medium in height. 

•The seeds are small in size and show higher bitterness. 

•The number of seeds / pod ranges from 16-18. 

•It bears broad leaves and may also be used as leafy 
vegetable. 

•Perform well under irrigated conditions. 

•The crop takes 138 days to mature.
-1Performance •Seed yield: 15-18 q ha

•Possess high medicinal value.

•Performs well all over the country.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information Seeds are carminative, tonic, aphrodisiac and customarily 
used for the treatment of colic, flatulence, dysentery, 
diarrhoea, dyspepsia with loss of appetite, chronic cough, 
dropsy, enlargement of liver and spleen, rickets, gout and 
diabetes, and are good for the elimination of bad breath and 
body odour.

Social/environmental and Will enhance the production of fenugreek with good

other benefits export potential. Growers can get better incentives 
producing export quality produce thus increase living 
standard.

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

•

Fenugreek variety for higher yield: 

Ajmer Fenugreek 2 (AFg-2)
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Gazette notification No. S.O.No.3666(E) dated06.12.16

Characteristics •The variety is identified for higher yield as well as better 
quality especially for diosgenin and 4-hydroxy-iso-
leucine content. 

•Gave 11.13 % higher seed yield than Hisar Sonali 
-1(National check) with 1288 kg ha . 

•Moderately resistant to powdery mildew and root rot.

•Seed contains 1.79 % diosgenin 

•Free amino acid 4-hydroxyisolucine content in the seed 
of AFg-3 is 0.97 % which is higher than other varieties. 

-1Performance •Seed yield: 15-18 q ha

•Possess high medicinal value.

•Performs well all over the country

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information Seeds are carminative, tonic, aphrodisiac and customarily used 
for the treatment of colic, flatulence, dysentery, diarrhoea, 
dyspepsia with loss of appetite, chronic cough, dropsy, 
enlargement of liver and spleen, rickets, gout and diabetes, and 
are good for the elimination of bad breath and body odour.

Social/environmental and Will enhance the production of fenugreek with good
other benefits export potential. Growers can get better incentives producing 

export quality produce thus increase living standard 

Status of commercialization Ready for commercialization on non-exclusive license for 
seed production

Fenugreek variety for high 

medicinal value: Ajmer Fenugreek 3 (AFg-3) 
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Gazette notification No. S.O.No.3666(E) dated06.12.16

Characteristics •The seeds are bold and large.

•The crop takes 122-130 days to mature.

Performance results •Seed yield 13-14 q/ha. 

•Its seeds contain 1.79 % diosgenin.

•Moderately resistant to powdery mildew and root rot. 

Likely cost  Unit seed cost only @ Rs. 100/kg

Additional information Seeds are carminative, tonic, aphrodisiac and 
customarily used for the treatment of colic, flatulence, 

 dysentery, diarrhea, dyspepsia with loss of appetite, 
chronic cough, dropsy, enlargement of liver and spleen, 
rickets, gout and diabetes, and are good for the 
elimination of bad breath and body odour 

Social/environmental and Will enhance the production of fenugreek with good 
other benefits export potential. Growers can get better incentives 

producing export quality produce thus increase living 
standard

Status of commercialization Ready for commercialization on non-exclusive license 
for production and selling of seeds

Fenugreek variety for higher yield: 

Ajmer Fenugreek 4 (AFg-4)
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Gazette notification No. S.O.692(E) dated 05.02.2019

Characteristics •The seeds are bold and bigger in size.

•The crop takes 106-141days to mature.
-1

Performance •Seed yield 17-18 q ha .

•Seeds of AFg-5 showed higher antioxidant properties 
-1(66.4mg BHTg  seeds).

•Moderately resistant to powdery mildew and Alternaria 
blight

Likely cost Non-exclusive license: INR 50000.00 

Additional information Seeds are carminative, tonic, aphrodisiac and customarily 
used for the treatment of colic, flatulence, dysentery, 
diarrhea, dyspepsia with loss of appetite, chronic cough, 
dropsy, enlargement of liver and spleen, rickets, gout and 
diabetes, and are good for the elimination of bad breath and 
body odour.

Social/environmental and Will enhance the production of fenugreek with good
other benefits export potential. Growers can get better incentives 

producing export quality produce thus increase living 
standard

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds

Fenugreek variety for bold size: 

Ajmer Fenugreek 5 (AFg-5)
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Characteristics This variety is from late maturity group. 

•The plants are erect and tall, bearing large size umbels. 

•The seeds are attractive bold, medium sized, fragrant.

•Performs well all over the country in irrigated condition
-1

Performance •Seed yield 20-22 q ha . 

•This variety has tolerance to Ramularia and Alternaria 
blight. 

•Seeds having volatile oil content up to 1.6%.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Fennel seeds, leaves and roots all possess medicinal 
uses.

•Fennel seeds are used in cholera, bile, nervous disorder, 
cough, and cold, constipation, dysentery and diarrhea. 

•Oil extracted from seed are used to relieves abdominal 
air, stomach pain, and bloating, stimulate appetite, 
diuretic and anti-inflammatory.

Social/environmental and Will enhance the production of fennel with good export 
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds 

•

Fennel variety for higher yield: 

Ajmer Fennel-1 (AF-1)
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Gazette notification No. S.O.216(E)16.01.2018

Characteristics •This variety is suitable both for early sowing as well as 
in Rabi season. 

•The plants are erect and tall, bearing large size umbels. 
-1

Performance •Seed yield 17-18 q ha . 

•This variety has tolerance to Ramularia and Alternaria 
blight. 

•Seeds having volatile oil content up to 1.9%.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Fennel seeds, leaves and roots all possess medicinal 
uses.

•Fennel seeds are used in cholera, bile, nervous disorder, 
cough, and cold, constipation, dysentery and diarrhea. 

•Oil extracted from seed are used to relieves abdominal 
air, stomach pain, and bloating, stimulate appetite, 
diuretic and anti-inflammatory.

Social/environmental and Will enhance the production of fennel with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard.

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

Fennel variety for Ramularia and Alternaria 

blight tolerance: Ajmer Fennel-2 (AF-2)

15



16

Gazette notification No. S.O.4272(E) dated26.11.2019

Characteristics •This variety is suitable both for early sowing as well as 
in Rabi season. 

•The plants are erect and tall, bearing large size umbels. 
-1

Performance •Seed yield 21.43 q ha . 

•This variety has tolerance to Ramularia blight. 

•Seeds having volatile oil content up to 1.9%.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Fennel seeds, leaves and roots all possess medicinal 
uses.

•Fennel seeds are used in cholera, bile, nervous disorder, 
cough, and cold, constipation, dysentery and diarrhea. 

•Oil extracted from seed are used to relieves abdominal 
air, stomach pain, and bloating, stimulate appetite, 
diuretic and anti-inflammatory.

Social/environmental and 

other benefits Will enhance the production of fennel with good export 
potential. Growers can get better incentives producing 
export quality produce thus increase living standard.

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

Fennel variety for Ramularia blight Tolerance: 

Ajmer Fennel-3 (AF-3)



Characteristics It is suitable for cultivation both under irrigated and 
rainfed conditions. 

The average height of plant is 112 cm.
-1It bears average number of 219 umbels plant . 

It is a late variety and takes about 165 days to maturity. 
-1

Performance •Seed yield 11-14 q ha

•The seeds yield essential oil content of 3.4%. 

Likely cost licensing Non-exclusive license: INR 50000.00 

Additional information •Ajwain is used in Ayurvedic medicines for its 
antispasmodic, stimulant, tonic and carminative 
properties.

•It is useful in flatulence, colic, diarrhea, indigestion, 
cholera and hysteria. 

•Thymol makes ajwain a potent fungicide.

•Thymol is also used in medicines against cough and 
throat.

Social/environmental and Will enhance the production of ajwain with good export

other benefits potential. Growers can get better incentives producing 
export quality produce thus increase living standard.

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

Ajwain variety for higher yield:

Ajmer Ajwain 1 (AA-1)
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Characteristics It is suitable for cultivation under rainfed conditions. 

•The average height of plant is 80 cm.
-1•It bears average number of 185 umbels plant . 

•It matures in about 147 days.
-1Performance •Seed yield 10-12 q ha

•The seeds yield essential oil content of 3.0%. 

Likely cost licensing Non-exclusive license: INR 50000.00 

Additional information •Ajwain is used in Ayurvedic medicines for its 
antispasmodic, stimulant, tonic and carminative 
properties.

•It is useful in flatulence, colic, diarrhea, indigestion, 
cholera and hysteria. 

•Thymol makes ajwain a potent fungicide.

•Thymol is also used in medicines against cough and 
throat.

Social/environmental and Will enhance the production of ajwain with good export 
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

•

Ajwain variety for rainfed cultivation:

Ajmer Ajwain 2 (AA-2)
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Gazette notification no. S.O.1480 (E) dated 01.04.2021

Characteristics •It is high yielding variety. 

•It is medium maturing (165-170 days).
-1

Performance •Seed yield 10.66 q ha

•The seeds yield essential oil content of 6.38%. 

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Ajwain is used in Ayurvedic medicines for its 
antispasmodic, stimulant, tonic and carminative 
properties.

•It is useful in flatulence, colic, diarrhea, indigestion, 
cholera and hysteria. 

•Thymol makes ajwain a potent fungicide.

•Thymol is also used in medicines against cough and 
throat infection.

Social/environmental and Will enhance the production of ajwain with good export

other benefits potential. Growers can get better incentives producing 
export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license 
forproduction and selling of seeds. 

Ajwain variety for high essential oil: 

Ajmer Ajwain 73 (AA-73)
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Gazette notification no. S.O.No.3666(E) dated06.12.16

Characteristics •Suitable time of its sowing in  season is first week 
of October and last week of July to mid August for 
Kharif season.

•The average height of plant is 80 cm.
-1•It bears average number of 185 umbels plant .

•It matures in about 120-130 days.
-1Performance •Seed yield 10-12 q ha

•The seeds yield essential oil content of 3.00%. 

Likely cost of licensing Non-exclusive license: INR 50000.00 
-1Breeder seed cost: 1000 Kg

Additional information •Ajwain is used in Ayurvedic medicines for its 
antispasmodic, stimulant, tonic and carminative 
properties.

•It is useful in flatulence, colic, diarrhea, indigestion, 
cholera and hysteria. 

•Thymol makes ajwain a potent fungicide.

•Thymol is also used in medicines against cough and 
throat.

Social/environmental and Will enhance the production of ajwain with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for

Rabi

Ajwain variety for short duration: 

Ajmer Ajwain93 (AA-93)



Characteristics It is a European type dill variety. 

•It is suitable for cultivation under irrigated conditions. 

•The average plant height is 134 cm.

•The leaves are dark green in colour with good content of 
herbal constituents.

•It takes about 142 days to reach maturity.

•It is suitable for export as seeds are dillapiole less and 
contain about 3.5% essential oil.

Performance Seed yield is 14.7 qha

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •Dill seeds are effective in respiratory disorders like 
cold, influenza and bronchitis. 

•Oil extracted from seed and its emulsion in water is 
considered to be an aromatic, carminative especially 
useful in control of flatulence, colic pain, hyperacidity, 
vomiting, diarrhea and hiccups due to indigestion in 
infants.

Social/environmental and Will enhance the production of dill with good export

other benefits potential. Growers can get better incentives producing 
export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds. 

•

European type dill variety for 

higher yield: Ajmer Dill-1 (AD-1)
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Gazette Notification no. S.O.No.3666(E) dated06.12.16

Characteristics •Suitable for cultivation both under irrigated and rainfed 
conditions. 

•The average plant height is 90 cm. 

•It takes about 135 days to reach maturity. 

•The seeds are bold, compact and dark brown in colour, 
which require pressure to split.

-1
Performance •Seed yield is 14.6 q ha  under irrigated and 5.8 q ha  

under rainfed conditions.

•The seed contain about 3.2% essential oil.

Likely cost Non-exclusive license: INR 50000.00 

Additional information •Dill seeds are effective in respiratory disorders like 
cold, influenza and bronchitis. 

•Oil extracted from seed and its emulsion in water is 
considered to be an aromatic, carminative especially 
useful in control of flatulence, colic pain, hyperacidity, 
vomiting, diarrhea and hiccups due to indigestion in 
infants.

Social/environmental and Will enhance the production of dill with good export 
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds. 

Indian type dill variety for 

higher yield: Ajmer Dill 2 (AD-2)

-1.
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Nigella variety for higher yield: 

Ajmer Nigella 1 (AN-1)

Characteristics Suitable for cultivation under semi-arid region under 
irrigated conditions. 

•It takes 135 days to reach seed maturity. 

•It has resistance to root rot. 

•Each capsule contains approx. 65 seeds. 
-1

Performance •Seed yield: 8 -12 q ha .

•The seeds contain about 0.7 % essential oil.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information Seed act as stimulant, carminative, digestive, diuretic, 
emmenagogue, excitant, galactagogue, purgative, 
resolvent, stomachic, sudorific, tonic and vermifuge.

Social/environmental and Will enhance the production of Nigella with good export
 other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds. 

•
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Gazette notification No. S.O.No.3666(E) dated06.12.16

Characteristics •Suitable sowing time determined is 15-30 October. 

•It take 140-150 days to attain seed maturity.
-1

Performance •Seed yield:10-12 q ha

•The seeds contain about 0.7 % essential oil.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information Seed act as stimulant, carminative, digestive, diuretic, 
emmenagogue, excitant, galactagogue, purgative, 
resolvent, stomachic, sudorific, tonic and vermifuge.

Social/environmental and Will enhance the production of nigella with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard.

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds. 

Nigella variety for higher yield: 

Ajmer Nigella 20 (AN-20)
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Characteristics This variety is suitable for semi-arid conditions.

•It can be cultivation under irrigated condition. 

•Plants are resistant to stem gall.
-1Performance •Seed yield 8-10 q ha

•The variety having essential oil content of 2.4% from 
seeds. 

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •The seed has carminative and nerve stimulant 
properties; 

•It is used as a neuro-tonic in domestic medicine.

•It helps in digestion and also cures flatulence and other 
stomach problems.

Social/environmental and Will enhance the production of clery with good export
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

•

Celery variety for higher yield:

Ajmer Celery 1 (ACel-1)
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Gazette notification No. S.O.1480 (E) dated01.04.2021

Characteristics Plants are resistant to lodging.
-1Performance •Seed yield 9.7 q ha

•The variety having essential oil content of 3.8 % from 
seeds. 

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •The seed has carminative and nerve stimulant properties;

•It is used as a neuro-tonic in domestic medicine

•It helps in digestion and also cures flatulence and other 
stomach problems. 

Social/environmental and Will enhance the production of celery with good export 
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard. 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds.

Celery variety for high essential oil: 

Ajmer Celery 2 (ACel-2)
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Characteristics It is the first variety of anise in India. 

•This variety is from late maturity group. 

•This variety is suitable for cultivation in semi-arid 
region under irrigated conditions. 

-1
Performance •Seed yield 7-8 q ha .

•It bears attractive seeds and high volatile oil content of 
3.2 %.

Likely cost of licensing Non-exclusive license: INR 50000.00 

Additional information •It is carminative and helps in digestion along with 
correcting foul breath of mouth.

•It works as mild expectorant and always used in cough 
mixtures and lozenges.

•It possesses antibacterial, antispasmodic and soporific 
properties.

Social/environmental and Will enhance the production of anise with good export 
other benefits potential. Growers can get better incentives producing 

export quality produce thus increase living standard 

Status of commercialization Ready for commercialization on non-exclusive license for 
production and selling of seeds 

•

Anise variety for higher yield: 

Ajmer Anise-1 (AAni-1)
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Characteristics Plant height of mutant lines is 90-100 cm.

•This mutant line starts flowering ~60 DAS.

•Mutant reached maturity stage ~155 days after sowing.

•Multiple branches emerged from the ground level.

•All these characters make mutant line ideotype for the 
fennel stakeholders.

-1Performance results •Yield potential of genotype is about 20 q ha  at normal 
spacing. Since the plant height is low so, if the plant 
population increased, the yield may increase 15-25%.

•Genotype may be very useful to fennel growing farmers.

Likely cost •Cost of fennel Rs. 1500-2000 per hectare.
-1•Requirement of seed is 10-12 Kg ha .

Methodology/application •Seed of developed line can be used for sowing purpose 
(via seeding or nursery raising) after standardization of 
packages of practices.

Benefits to farmers/end users: •Dwarf and early maturity reduced the fennel cost of 
cultivation (less inputs requirement) under semi-arid 
parts of India.

•Reduced the vulnerability to crop damage due to sudden 
occurrence of natural hazards and also makes them less 
resource demanding.

•No lodging problem in developed line.

Impact in terms of spread •On an average, output range ~ Rs 150000 /ha.

and monetary •Developed genotype may be suitable to fennel growing 
areas of Rajasthan, Gujarat, Madhya Pradesh and Uttar 
Pradesh.

•

A dwarf and early maturity fennel 

mutant line “RF/250/73/1” 
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Characteristics Plant height of elite lines is ~45 cm.

•Elite reached maturity stage ~150 days after sowing.

•This elite genotype 25-30 days early.
-1Performance •Yield potential of developed elite line is about 11q ha .

•Developed genotype may be very useful to anise 
growing areas.

•Suitable for cultivation in arid and semi-arid regions of 
India.

Likely cost •Cost of anise Rs. 1500 per hectare.
-1•Requirement of seed is 7-8 kg ha .

Methodology/application •Seed of developed genotype can be used for sowing 
purpose after standardization of packages of practices.

Benefits to farmers/end users: •The yield potential of anise line is higher than available 
variety.

•Normally anise crop is temperate region crop but this 
elite line adapted to samiarid climatic conditions.

-1
Impact in terms of spread •On an average, output range Rs 2-2.2 lakh ha .

and monetary •Developed genotype may be suited to grow all over 
India.

 

•

AA-17-S4:elite line of anise

for earliness and higher yield
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Characteristics Plant height of elite lines is 45-50 cm.

•Elite reached maturity stage ~155 days after sowing.

•This elite genotype 20-25 days early.
-1Performance •Yield potential of developed elite line is 8.6q ha .

•Genotype may be very useful to anise growing areas.

•Suitable for arid and semi-arid regions of India.

Likely cost •Cost of anise Rs. 1500 per hectare.
-1•Requirement of seed is 7-8 kg ha .

Methodology/application •Seed of developed genotype will be used for sowing 
purpose after standardization of packages of practices.

Benefits to farmers/end users: •The yield potential of anise line is higher than available 
variety.

•Normally anise crop is temperate region crop but this 
elite line adapted to samiarid climatic condition.

-1Impact in terms of spread •On an average, output range ~Rs 2.0 lakh ha .

and monetary

•Genotype will be suited to grow all over India.

•

AGP-2: An elite line of anise

for earliness and higher yield
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Characteristics Plant height of elite line is 170.3 cm.

•Dill eliteline reached maturity stage 155-160 days after 
sowing.

•Higher number of secondary branches and umbel per 
plant.

Performance •Yield potential of developed elite line is about 2419     
-1kg ha .

•Genotype may be very useful to dill growing areas.

•Essential oil content is 1.97%.
-1

Likely cost •Requirement of seed is 5-6 kg ha .

•Cost of dill seed is Rs. 500-600 per hectare.

Methodology/application •Seed of developed genotype can be used for sowing 
purpose after standardization of packages of practices.

Benefits to farmers/end users: •The yield potential of dill line is higher as compared to 
available varieties.

•Higher essential oil content.

•Good herbage produced so also suitable for dill herbal 
industry.

•Good for leafy purpose (in vegetable cocking)
-1Impact in terms of spread •On an average, output range Rs 1.25-1.5 lakh ha .

and monetary •Developed genotype may be suitable to dill growing 
areas of Rajasthan, Gujarat, Madhya Pradesh, Uttar 
Pradesh and Bihar.

•

Dill elite line (AD-S-44) 

for high yield and quality
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Characteristics Plant height of elitelines is 162.3 cm.

•Elite reached maturity stage ~155 days after sowing.

•Higher number of secondary branches, umbel and 
umbellate per plant.

Performance •Yield potential of developed elite line is about 2347     
-1kg ha .

•Genotype may be very useful to dill growing areas.

•Essential oil content is 2.03%.
-1Likely cost •Requirement of seed is 5-6 kg ha .

•Cost of dill seed is Rs. 500-600 per hectare.

Methodology/application •Seed of developed genotype can be used for sowing 
purpose after standardization of packages of practices.

Benefits to farmers/end users: •The yield potential of dill line is good.

•Higher essential oil content and useful for industrial 
purposes.

•Good herbage produced so also suitable for dill 
industry.

•Having higher herbage so its leaves can be used for 
cocking purpose in North India states (Uttar Pradesh 
and Bihar).

-1
Impact in terms of spread •On an average, output range Rs 1.25-1.5 lakh ha .

and monetary •Genotype may be suitable to dill growing areas of 
Rajasthan, Gujarat, Madhya Pradesh, Uttar Pradesh and 
Bihar.

•

Dill elite line (AD-S-2015-2) 

for high yield and quality
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Characteristics Plant height of mutant lines is ~ 100 cm.

•This mutant line starts flowering ~70-75 DAS.

•Mutant reached maturity stage ~160-165 days after 
sowing.

•Higher number of umbels per plant.

•All these characters make mutant line ideotype for the 
farmers.

-1
Performance •Yield potential of genotype is about 15 q ha . at normal 

spacing. Since the plant height is low so, if the plant 
population increased, the yield may increase 20-30%.

•Genotype may be very useful to fennel growing farmers.

Likely cost •Cost of fennel Rs. 1500-2000 per hectare.
-1•Requirement of seed is 10-12 kg  ha ..

Methodology/application •Seed of developed genotype can be used for sowing 
purpose after standardization of packages of practices.

Benefits to farmers/end users: •The mutant line isearly maturity which may reduce 
inputs requirement in fennel cultivation.

•Synchronization in flowering and maturity helps the 
farmers to get early and non-staggered harvesting of 
fennel seed for chewing purpose (green sanuf).

•Reduced the chances of crop damage due to sudden 
occurrence of natural hazards and also makes them less 
resource demanding.

-1
Impact in terms of spread •On an average, output range ~ Rs 150000 ha .

and monetary •Genotype will be suitable to fennel growing areas of 
Rajasthan, Gujarat, Madhya Pradesh and Uttar Pradesh.

•

Dwarf, synchronization in flowering 

and early maturity mutant of fennel (RF/200/65/5)
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Characteristics Plant height of mutant lines is ~ 80 cm.

•This mutant line starts flowering ~ 52-55 DAS.

•Mutant reached maturity stage ~155 days after sowing.

•Multiple branches emerged from the ground level.

•High number of primary, secondary branches and umbel per 
plant.

•All these characters make mutant line ideotype for the farmers
-1Performance •Yield potential of genotype ~24 q ha  which is at par with 

variety AF-1 and if the plant population increased, the yield 
may increase.

•Genotype may be very useful to fennel growing farmers.

Likely cost licensing •Cost of fennel Rs. 1500-2000 per hectare
-1•Requirement of seed is 10-12 kg ha .

Methodology/application •Seed of developed mutant line will be used for cultivation 
after standardization of packages of practices.

Benefits to farmers/end user: •Inputs requirement for the developed mutant line may be low 
as it is early and dwarf and may be suitable for cultivation in the 
areas where the resources are the limiting factor.

•Reduced the chances of crop damage due to sudden occurrence 
of natural hazards and also makes them les resource demanding.

•No lodging problem due to short stature of developed genotype 
that ultimately increase the yield and quality of produce.

-1
Impact in terms of spread •On an average, output range ~ Rs 150000 ha .

and monetary •Developed genotype may be suitable to fennel growing areas 
of Rajasthan, Gujarat, Madhya Pradesh and Uttar Pradesh.

•

Mutant line for early maturity, synchronous 

flowering and multiple branching 

of fennel (RF/200/46/2(1)
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Characteristics Plant height of mutant lines is ~ 119 cm.

•This mutant line starts flowering ~60 DAS.

•Mutant reached maturity stage ~155 days after sowing.

•Multiple branches emerged from the ground level.

•High number of primary, secondary branches and 
umbel per plant.

• All these characters make mutant line as ideo-type .
-1

Performance •Yield potential of genotype is about 15 q ha . at normal 
spacing. Since the plant height is low hence, if the plant 
population will increased, the yield may increase 20-30%.

•Mutant line will be very useful to fennel stakeholders.
-1

Likely cost •Cost of fennel Rs. 1500 kg .
-1•Requirement of seed is 10 kg ha .

Methodology/application •Seed of developed mutant line can be used for fennel 
cultivation purpose to get early crop.

Benefits to farmers/end users: •Early maturity reduced the cost of cultivation (less 
inputs requirement) under semi-arid parts of India.

•Reduced the vulnerability to crop damage due to sudden 
occurrence of natural hazards.

•It is also suitable for harvesting as Lucknowi saunf.

•Lodging problem not occurred in this lines ,yield and 
quality of produce will be increased.

Impact in terms of spread •On an average, output range ~ Rs 150000 /ha.

and monetary •Mutant line will be suitable to fennel growing areas of 
Rajasthan, Gujarat, Madhya Pradesh and Uttar Pradesh.

•

Dwarf Mutant line with multiple branching, 

and early maturity of fennel (RF/225/88/1)
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Characteristics Plant height of mutant lines is 70-75 cm.

•This mutant line starts flowering ~60 DAS.

•Mutant reached maturity stage ~155 days after sowing.

•Multiple branches emerged from the ground level.

•High number of primary, secondary branches and 
umbel per plant.

•All these characters make mutant line ideotype for the 
farmers.

-1
Performance •Yield potential of mutant line is about 18 q ha  at normal 

spacing. Since the plant height is low so, if the plant 
population increased, the yield may increase 20-30%.

•Developed line will be very useful to fennel stakeholders

Likely cost •Cost of fennel Rs. 1500-2000 per hectare. 
-1•Requirement of seed is 10-12 kg ha .

Methodology/application •Seed of developed mutant line will be used for fennel 
cultivation to get better crop in terms of yield, quality and 
earliness after standardization of packages of practices.

Benefits to farmers/end users: •Under semi-arid parts of India where the resources are 
the limiting factor, early maturity characters will reduce 
the cost of cultivation (less input requirements).

•Reduced the vulnerability to crop damage due to sudden 
occurrence of natural hazards and also makes them less 
resource demanding.

•Mutant line is lodging free which increase the yield and 
quality of produce.

-1
Impact in terms of spread •On an average, output range ~ Rs 150000 ha .

and monetary •Developed line will be suitable to fennel growing areas of 
Rajasthan, Gujarat, Madhya Pradesh and Uttar Pradesh.

•

RF/225/37/10: A synchronous flowering 

and early maturing mutant of fennel



37

Introduction

Prevalence of high temperature and bright sun shine during summer season (March to July) 
in Rajasthan and other parts of northern India is a common phenomenon. Although, during 
this hot season the demand for green leafy coriander is very high for use as garnishing and 
flavoring agent in various cuisines prepared in rural as well as urban areas of India. There are 
many social events and marriages in India during this pre-monsoon period and 
farmers/growers in this season fetch high prices for their produce. But high temperature and 
bright sun shine promotes early boltting (flowering) with stunted growth and pale colour in 
leafy coriander cultivation in open conditions.

Walk in Tunnel

Among the different color tested green (75- 90% shading) and black (75 % shading) net were 
found more effective for off season leafy coriander production than white and red shade nets 
during March-April, May-June and July-August. 75 or 90% shading intensity of green shad 
net or 50% black shad nets were equally effective for higher leafy biomass production during 
off season.

Variety

A variety (AGCr-1) developed by NRCSS for leafy coriander during off-season was tested at 
three locations (Nadi-II, Missinia and Dang village of Sardhana) in Ajmer district of 
Rajasthan. Total six demonstrations were conducted from 2014-2017 during March to 
August month.  

Economic
st Two crops were undertaken by the farmer during off-season. Total production of I crop was 

2 -1 produced 130 kg from 100 m  and sold in the market @ Rs 100.0 kg amounting the total 
revenue of Rs 13000, whereas the second crop was produced 105 kg and sold in the market @ 
Rs 85.0/ amounting the total revenue of Rs 8925. The cost of cultivation including the 

2working cost of the tunnel were Rs 6750, hence net profit the farmer got 15175 from 100 m  
are within 90 to 100 days during the off season when the prices of leafy coriander is very high.

Off- season coriander production 

technology for green leaves
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Characteristics

The rhizobacterial isolate King's B-15/ Cor-20 from coriander crop rhizosphere was field 
evaluated during 2013-14 and 2014-15 at experimental farm of NRCSS, Ajmer and was 
found the best among the selected PGPR isolates for yield and yield attributing traits of 
coriander plants. The molecular characterization of NRCSS/Cor-King'B-15 revealed that it 
having 10% similarity with bacterial species Bacillus aerophilus.

Performance results

There was significant effect of PGPR treatment on coriander crop yield and highest yield 
-1was found with T9 (1374.52 kg ha ) which was at par with T  (1315.16 kg/ha) and lowest 

5 11
yield was observed with T  (1127.76 kg/ha) which was at par with control (T ). On the basis 

9
of pooled data analysis rhizobacterial isolate- Cor-King's B-15 (T ) was found best in terms 

-1
of enhancing plant growth and yield (1374.52 kg ha ) of coriander. The molecular 
characterization of NRCSS/Cor-King'B-15 revealed that it is Bacillus aerophilus and its 16S 
rDNA sequence has been submitted to Genbank of NCBI with accession No. KU 588625.

Methodology/application

Seed treatment @ 200-250 gram per 10 kg seeds of coriander and soil application @ 2-3 kg 
mixed in 20-25 kg compost per hectare before sowing of coriander crop.  

Likely cost

Rs 250 per hectare 

Additional information

Enhanced growth and yield, suitable for organic nutrient management as well as a 
component of integrated nutrient management. 

Status of commercialization

Many seed spices farmers and   protected vegetable growers purchased the PGPR and as an 
input given for demonstrations under improved package of practices of seed spices in 
various programs such as MIDH, TSP, SCSP and MGMG. 

10

Rhizobacterial isolates Bacillus 

aerophilus (King's B-15/ Cor-20) 

enhancing the coriander yield
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Characteristics

PSB isolates from Fennel rhizosphere viz; (Fen-PSB-1) and (Fen-PSB-36) were found 
effective in significantly increasing the plant growth attributes (root and shoot biomass) and 
yield in field conditions of NRCSS farm, Ajmer. PSB culture treatment resulted into higher 
yield than control and rest of the treatments. PSB-1 and PSB-36 could be confirmed, and the 
closest species of the strain identified was Bacillus subtilis, based on similarity between their 
16S rDNA genes sequencing. Thus, the isolates were named as Bacillus subtilis NRCSS-1 
and Bacillus subtilis NRCSS-36. The 16S ribosomal RNA gene sequences of PSB-1 and 
PSB-36 have been submitted to GenBank (NCBI) under the accession numbers KU508624 
and KU508626, respectively.

Performance results

These PSB strains were found to be very effective in increasing the seed yield as well 
essential oil content in the fennel seeds. Bacillus subtilis NRCSS-II (PSB-36) resulted into 

-1 
the highest seed yield of 2148.66 kg ha which was 23.18% higher than control (without 
PSB). The highest essential oil content was recorded with Bacillus sp. Fen-17 (PSB-26) 
(2.80%) as compared to control (2.09%). The application Bacillus subtilis NRCSS-II (PSB-
36) resulted into enhanced seed yield and essential oil both.

Methodology/application

Seed treatment @ 200-250 gram per 10 kg seeds and soil application @ 2-3 kg mixed in 20-
25 kg compost per hectare before sowing of the crop. For transplanting nursery seedlings, 
first prepare the suspension of required amount of inoculant in water in the ratio of 1:10. 
Then, dip the roots of seedlings in suspension and keep them immersed for about 5 minutes. 
Now, take out the seedlings from the suspension and transplant as early as possible. 
Suspension of 2-3 kg PSB in 45 - 50 litres of water is sufficient for treating of seedlings for 
one hectare.

Likely cost

Rs 250 per hectare 

Additional information 

Enhanced growth and yield, suitable for organic nutrient management as well as a 
component of integrated nutrient management in fennel and other seed spices.

Status of commercialization

Many seed spices farmers and   protected vegetable growers purchased the PGPR and as an 
input given for demonstrations under improved package of practices of seed spices in 
various programs such as MIDH, TSP, SCSP and MGMG. 

Phosphate solubilizing bacteria (PSB) for 

fennel (Foeniculum vulgare Mill.) cultivation 

under semi- arid climate of Rajasthan, India
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Characteristics

The rhizobacterial culture Bacillus aryabhattai ISB-28 was isolated from Isabgol field soil. It 
was pot evaluated for PGPR traits and identified on basis of 16S r-DNA nucleotide homology 
and phylogenetic analysis (GenBank Accession Number: KF365888). The rhizobacterial 
strain ISB-28 that was identified as B. aryabhattai has been submitted with Microbial type's 
culture collection at IMTECH, Chandigarh, India as MTCC-11834. Plant growth promoting 
rhizobacteria (PGPR) shows an important role in the sustainable agriculture. The increasing 
demand for crop production with a significant reduction of synthetic chemical fertilizers and 
pesticides use is a big challenge nowadays. The use of PGPR has been proven to be an 
environmentally sound way of increasing crop yields by facilitating plant growth through 
either a direct or indirect mechanism. The mechanisms of PGPR include regulating hormonal 
and nutritional balance, inducing resistance against plant pathogens, and solubilizing 
nutrients for easy uptake by plants. In addition, PGPR show synergistic and antagonistic 
interactions with microorganisms within the rhizosphere and beyond in bulk soil, which 
indirectly boosts plant growth rate.

Performance

This PGPR-Bacillus aryabhattai ISB-28 is a diazotrophic (rhizobacteria that fix 
atmospheric nitrogen in the soil) and axuin producing bacterium that improve the isabgol 
crops growth. The highest seed yield per plant (0.72 g) was observed with ISB-28 and 
minimum seed yield per plant (0.28 g) was recorded for control.

Methodology/application

Seed treatment @ 200-250g per 10 kg seeds and soil application @ 2-3 kg mixed in 20-25 kg 
compost per hectare before sowing of coriander crop.  

Likely cost

Rs 250 per hectare 

Additional information

Enhanced growth and yield, suitable for organic nutrient management as well as a 
component of integrated nutrient management in Isabgol and seed spice crops.

Status of commercialization

Ready for commercialization 

Bacillus aryabhattai (ISB-28) 

enhancing the growth and yield in 

isabgol & Seed Spices 
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Characteristics
Microbial Formulations are generally composed of the live / active material (bacterial/ 
fungal biomass) which must be preserved or maintained in viable condition to produce its 
biological effect. The PGPRs & PSBs isolated in institute projects were applied by Talc 
based formulation and storage studies were conducted which revealed that Talc is good 
carrier for spore forming Bacilli. Thus, PGPR bioformulation using talc as carrier material is 
a feasible option instead of peat in Rajasthan.
Performance
After 6 months of refrigerated storage highest bacterial population (13.6X107cfu/g) was 
recorded for bacterial formulation consisting of Talc-CMC and yeast extract however, in 

-1ambient storage bacterial population was found less than 1.0X107 cfu g . after 6 months 
storage which is generally desired for solid carrier based biofertilizers.
Methodology/application
PGPR isolates were grown on a modified nutrient medium in 250 ml Erlenmeyer flaks on an 
orbital shaker at 100 rpm at 30C for 5 days. The inert carriers   used in the formulations were 
talc and cellulose. For each carrier type, 1% carboxymethylcellulose (CMC) as binder, 15% 
CaCO3 as buffer and 0.25% of different enrichment materials were incorporated. The 
enrichment materials incorporated were sucrose, dextrose, yeast extract and peptone.  Also, 
combinations of the enrichment materials were tested with talc-cellulose carriers. The inert 
carriers, enrichment and additive materials were mixed and sterilized by autoclaving. 
Twenty ml of PGPR broth were added into them, mixed well under aseptic conditions, and 
then the mixtures were air dried in a laminar flow chamber for 48 hours. Powder 
formulations were then placed in plastic petri plates, sealed with parafilm, stored at 
refrigerated as well as room temperature, and sampled for estimation of bacterial population 
at monthly interval.
Additional information
The commercial use of plant growth promoting rhizobacteria requires inoculums that retains 
high cell viability and easily be transported and applied to seed. The aims of formulating 
viable cells are to ensure that adequate cell viability is sustained to increase the efficacy of 
the cells and to facilitate the delivery and handling processes
Status of commercialization
Many seed spices farmers and   protected vegetable growers purchased the PSB/ PGPR and 
as an input given for demonstrations under improved package of practices of seed spices in 
various programs such as MIDH, TSP, SCSP and MGMG. The PSB biofertilizers prepared 
on mass scale by using Bacillus subtilis NRCSS-II (PSB-36) has been distributed to farmers 
during Kisan mela and sold to other stakeholders like Spices Board, Jodhpur and organic 
growers of other crops also.

Talc Based PGPR Bioformulation 

for enhancing growth and yield of coriander crop
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Characteristics

Based on three-year pooled data analysis, the maximum yield of cumin was recorded with 

Pseudomonas fluorescens (5.91 q/ ha) which is at par with Bacillus megaterium (5.31q/ha) 
-1while minimum was recorded with control (3.68 q ha ).

Performance

A field experiment comprising of 07 treatments with 03 replicates in RBD on a plot size 3x2 

m for each having line to line spacing of 30 cm and plant to plant spacing of 10-12 cm was 

conducted at experimental field of ICAR-NRCSS, Ajmer.  Cumin seeds were inoculated 

with fresh prepared talc powder based on different strains of Bacillus spand Pseudomonas 

sp. cultures having at least 5 x 107 cfu/g of carrier material.   The field experiments were 

conducted at ICAR-National Research Centre on Seed Spices, Ajmer (Rajasthan) form 

during winter season of 2016-17 and 2017-18 and 2019-20. Based on three-year pooled data 

analysis, the maximum yield of cumin was recorded with T3 -Pseudomonas fluorescens (5.9 
-1 -1q ha ) which is at par with T2-Bacillus megaterium (5.31q ha ) while minimum was 

-1 -1
recorded with control (3.68 q ha ) which was at par with T6 (3.74 q ha ).

Methodology/application

Cumin seeds should be inoculated with fresh prepared liquid broth culture (@ 200ml for kg 

seeds) or talc powder-based formulation (@ 250 gram per 10 kg seeds) of Bacillus 
-1 

megaterium   and Pseudomonas fluorescens cultures having at least 5 x 107 cfu g of carrier 

material.

Likely cost
-1

Rs 250  ha

Additional information

Enhanced growth and yield, suitable for organic nutrient management as well as a 

component of integrated nutrient management in cumin.

Status of commercialization

Ready for commercialization

Microbial formulation of for boosting 

the growth and yield of cumin crop
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Characteristics

The yield of fenugreek was recorded the maximum in microbial inoculation of fenugreek 
-1

seeds with T2- Rhizobium +B. megaterium (18.27 q ha ) followed by T4- Rhizobium+B. 
-1 -1subtilis +B. megaterium (17.63 q ha ) and minimum was recorded with control (15.27 q ha ). 

Performanc

For evaluation plant growth promotion potential of microbial consortia on growth and yield 

of fenugreek a field trail comprising of 9 treatments with 3 replications was conducted in 

RBD in a plot size of 3x3 m for each. The fenugreek seeds were inoculated with consortium 

of Rhizobium sp. and different Bacillus strains in various combinations. The yield of 

fenugreek was recorded the maximum in microbial inoculation of fenugreek seeds with T2- 
-1

Rhizobium +B. megaterium (18.27 q ha ) followed by T4- Rhizobium+B. subtilis +B. 
-1 -1megaterium (17.63 q ha ) and minimum was recorded with control (15.27 q ha ).

Methodology/application

Seed treatment @ 250 g per 10 kg of seeds.

Likely cost

Rs 250 per ha.

Additional information

Enhanced growth and yield, suitable for organic nutrient management as well as a 

component of integrated nutrient management in Fenugreek.

Status of commercialization

Ready for commercialization

 Microbial Consortia  for boosting 

the growth and yield of fenugreek crop
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Characteristics

•

•It does not affect on naturally occurring parasitoides and predators.

•No contact toxicity to human being.

•Low cost of treatments

•It can be stored for a year without affecting the quality of product.

•Suitable for organic farming.

•It reduces the leaching of nitrogenous fertilizers like urea in soil when mixed with it.

Performance results -

Likely Cost -

Social/health/environmental

/other benefits. -

Status of commercialization / IP rights etc.

Complete know how of extraction of pure Sulphur extract of Karanj Seed (
spp.) and effective dose application against insect pest management and reducing 
leaching properties of fertilizers.

Status of commercialized

Ready for commercialization

Extracted from plants seed having no residual toxicity on plant/crop and its products.

Pongomia 

Botanical for management of insect-pests, 

weeds and soil fertility: Sulphur extract 

of Karanj Seed (Pongomia spp.)
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Characteristics

•
Beauvaria bassiana and Metarhizium anisopliae has been developed for control of 
various insect pests of seed spices. 

•The technology for growth of fungal consortia and large scale production on modified 

growth medium has been standardized

•It has been tested against sucking pests (Aphids) and borer (Helicoverpa armigera) and 

cutworm (Agrotisipsilon) and found suitable for both sucking and borer/leaf eating 
insects of various crops. This fungal consortium also manage different feeding types of 
insect unlike use separate for sucking and leaf eating insects.

•Powder formulation can be stored for two month at RT at less than 300C and suitable for 

organic farming/ pesticides free production.

Performance results

The powder formulation of fungal consortia gave 70 per cent reduction of aphids' population 
10 after application and reduces 50 and 65 per cent reduction in population of H. armigera 
and A. ipsilon, respectively.

Likely Cost
-1It can be produced at cost of Rs.75kg  at large scale production

Technology impact

The technology of fungal consortia offer wide spectrum control of different pests and has 
advantage over the product having efficacy for single specific pests. It can save the cost of 
production and same time gives more benefit to the farmers for pests control.

Social/health/environmental/other benefits

The entomopathogen involve in fungal consortia has already approved for pest control and 
has no impact on social/health and environment. 

Status of commercialization

Ready for commercialization

A mixed fungal formulation of Entomopathogens consisted of Verticillium lecanii, 

Entomopathogens consortia for control 

of insect pests in seed spices
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Characteristics

•The adjuvant developed from the leaves of Dalbergia sissoo, seeds of 
mucorasai and Cyamopsis tetragonalobus provided higher efficacy in terms of 
insecticidal value, when mixed with chemical insecticides/botanicals in field trail.

•The products were tested on coriander (Coriandrum sativum L.) and cumin (Cuminum 
cyminum L.) against aphids (Apis gossypii & Myzuspersicae of cumin and 
Hydaphiscoriandri  Das of coriander )

•The prepared adjuvants were mixed with synthetic insecticides (Acetamiprid - 0.025%) 
and neem oil -2.0% @ 2.0 % V/V basis. 

•This technology givesenhanced efficacy of synthetic and natural/botanical insecticides 
for management of pests under natural /organic cultivation. The technology can help in 
manage of all feeding types of insects.

•The formulation can be very easy to prepare and mixed with all types of commonly 
available formulation of synthetic as well as botanical insecticides.

Performance results

Adjuvants mixed with insecticide/ botanical when applied on coriander crop, adjuvants 
Sapindusmucorasai, Dalbergia sissoo significantly enhanced efficacy in comparison to sole 
application of insecticide (Acetamiprid) at first spray. In second spray all three adjuvants 
including Cyamopsis tetragonalobus recorded for superior control of aphids population than 
sole application of insecticides.  Similarly, efficacy of adjuvant with botanicals also showed 
higher aphids control. Mixing of adjuvants with neem oil @2% were found to show 
significantly higher efficacy than   application of only neem oil @ 2% at both the 
application. Further significantly higher build up of predators, parasitoids and pollinators 
were also recorded on application of insecticides/botanicals mixed with adjuvant. 

Likely Cost
-1

It can be produced at cost of Rs.25 kg  at large scale production

Technology impact

The technology of Botanical Adjuvant will offer higher efficacy among available pests 
management technology and long lasting impact than alone application of pesticides. It can 
save the cost of production and same time gives more benefit to the farmers for pests control.

Social/health/environmental/other benefits

The product is based on plant known to non-toxic to human as 
well as no ant impact on environment.

Status of commercialization

Ready for commercialization 

Sapindus 

Botanical adjuvant for efficacy enhancement 

of synthetic/botanical insecticides
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Characteristics

•
process technology. 

•The Soap tested against coriander and Fenugreek crop under NAIP project for 
management of pests and diseases of seed spices in organic production gave superior 
control of aphids population than other treatments.

•The soap developed in liquid and soild formulation can be stored for three month at room 
temperature at less than 300C.

•Suitable for organic farming/ pesticides free production.

Performance results

The Insecticide soap tested against the aphids of cumin, coriander and fenugreek give 
significantly better control than other botanicals tests.

Likely Cost
-1

It can be produced at cost of Rs.250 kg  at large scale production

Technology impact

The technology of Insecticide soap offer wide spectrum control of different pests and has 
advantage over the product having efficacy for single specific pests. 

Social/health/environmental/other benefits

The soap is made of seed oils which has no toxicity to human at recommended doses and 
have no adverse impact on environment.

Status of commercialization

Ready for commercialization 

The Insecticide soap developed from Neem and other potential insecticide oil using cold 

Insecticide soap for control 

of aphids in seed spices
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Specification or characteristics:

•
spices. The cigarette beetle L. serricorne Fab. causing huge economic losses to stored 

products. Maximum damage to seed spices is caused by larval feeding of cigarette beetle, 

while adults make damage by making holes to penetrate or escape from packaged 

commodities.

•Presence of insecticide residue is one of non tariff barrier in export of seed spices, besides 

any product that have masking effect over original aroma of seed spices can not be 

applied.  

•Modified Atmospheric Packaging (MAP) using different gases of N , Co  and O  alone 2 2 2

and in combination with  seeds of ajwain and cumin seeds for management of cigarette 

beetle and other quality parameters showed that all inert gases causes complete mortality 

of beetle both at room temperature and controlled environment.

•Suitable for organic farming/ pesticides free production.

Performance results: 

•N ,CO  and O gases provide complete protection from damage of  L. serricorne and other 2 2 2 

stored insect pests.

•Oil content estimated after 120 days showed that in ajwain seed maximum total oil 

content (9.9%)  was found in seeds packed with O   alone and the maximum essential oil 2

(4.2%) was found in vacuum packaging of seeds. In both the environments microbial load 

in ajwain was minimum with fungal count (0.33x10CFU/g ) in seeds packed with O and 2 

-1
bacterial count (0.47x10CFU g  ) in CO2 (50%) +N2 (50%) at room temperature and was 

at par with vacuum at controlled temperature.

•In cumin seed total oil content was observed maximum(5.2%) in seed packed with CO , 2

both in room and controlled temperature, whereas essential oil estimated maximum in 

seed packed with N  (4.3%) at room temperature and CO  and O (50%) at controlled 2 2 2 

-temperature. Vacuum packaging of cumin seed showed minimum fungal (0.11x10CFU g
1 -1
) and bacterial count (0.13x10CFu g ) both in the seed kept at room temperature and 

controlled environment. 

Stored insect pests are one of major quality deteriorating agents during storage of seed 

Modified atmospheric packaging for 

management of stored pest, microbial 

population and other quality parameters



49

Likely Cost:
-1

 Rs 25 Kg .

Technology impact: 

•The technology will provide complete protection from stored pests damage and maintain 

extrinsic as well intrinsic quality parameters.

•The technology is suitable for pesticide residue free seed storage and useful for exporter.

Social/health/environmental/other benefits:

The technology is non-toxic to human as well as no ant impact on environment.

Status of commercialization:

Ready for commercialization 
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Background of technology

Essential oil is the key compound for flavor and aroma in seed spices crops and responsible 
for the quality of any spice crop. Extraction of essential oil is done using all glass Clevenger 
apparatus. This apparatus needs boiling of ground spice in distilled water and condensation 
of steam with cold water running through glass condenser. Extraction of oil from one sample 
takes almost 3-4 hrs with consumption of significant amount of water needed for 
condensation of steam. Further, during the month of March to August the water stored in roof 
tanks become so hot that is unable to condense the steam. For solving this problem some 
companies advise to use heat exchanger for which they charge around Rs 70000-90000 or 
even more.

Specification 

In above circumstances by developed an indigenous technology through which we can cool 
the discharged water from Clevenger apparatus and again feed this water to the condenser of 
the system. Moreover, at a time 6-8 apparatus can be run. Almost 100 liter of water is 
sufficient for running 7-7 apparatus for whole day (6-8 hrs). 

Performance results 

Using this technology, we can extract 15-20 samples per day under extreme hot climate. 

Likely Cost: 

Rs 5000=00

Technology impact: 

The above technology will be useful for laboratories located in arid and semi-arid areas 
facing scarcity of water and where essential oil extraction is carried out from a large number 
of samples. 

Social/environmental/other benefits:

Will be able to save huge water otherwise waste in condensation of steam

Status of commercialization:

Ready for commercialization

 

Efficient, cost-effective technology for 

essential oil extraction from seed spices 

and making double distilled water 

for arid and semi-arid region
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Seed spices like cumin, coriander, fennel, ajwain, dill and anise are known for their pleasant 
aroma and medicinal properties. The main processed product of spices is ground powder. 
Processed spices demand is continuously increasing in domestic as well as world market. 
Due to high fat content in spices, in the normal grinding process, heat is generated when 
energy is used to fracture a particle into a smaller size. This generated heat causes 

otemperature rise in the grinder to the extent of 95 C which is responsible for a loss of volatile 
oil in the tune of about 30% and also produces dark colour powder. The loss of volatile can be 
significantly reduced by cryogenic grinding technique using liquid nitrogen that provides 
the refrigeration needed to pre-cool the spices and maintain the desired low temperature by 
absorbing the heat generated during the grinding operation. 

Unique selling propositions 

Cryogenic grinding enhances natural flavour and control flavour strength by minimizing or 
no loss of essential oil

1. Reduced oxidation of spice oils and increased stability due to pasteurizing effect.

2. Spices processed using cryo-grinding has better natural colour, as compared to 
conventional process.

3. Antioxidant capacity is more in cryo ground seed spices

4. Absolute control of particle size, shape and distribution

5. The product having better aroma and colour than its competitors.

6. Overall grinding capacity can be increased by 2 to 3 times.

Product Specifications:

Cryo-genic grinding technology for spices: 

A novel approach for retention of flavour 

and medicinal properties of seed spices

Spices Original 
(Essential oil) normal grinding Cryogenic Grinding

v/w % v/w % v/w %
(ml/100 gm)

Cumin 3.91 100 2.60 66.0 3.71 92.5
Blackpaper 3.37 100 2.21 65.6 3.09 91.07
Coriander 0.26 100 0.18 69.0 0.25 96.00
Clove 17.3 100 11.5 66.5 16.5 95.4

Recovery in Recovery in
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Current Status: Prototype available, up-scaling required

Cost of setting up the whole facility?

a. Can this be done by small scale entrepreneurs?  No

b. Investment required by large firms (Ball Park figures): > 25 lakhs

Time to set up operations for commercial scale production:  60 days

Usability in different industries: Spice grinding, confectionary, bakery industries etc. 

Consultancy available: Detailed consultancy is available at ICAR-NRCSS, Ajmer
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Highlights/ charetersitick  

In most of the seed spices after harvesting of economic product i.e. seeds considerable 
crop residues with same broken seeds remain unutilized. These residues contain 
significant essential oil that can be extracted for substantiating the farm income.

Procedure:

Steam distillation technique/crop residues can be used for essential oil extraction from seed 
spices which is economically viable and enhance the income of seed spice stakeholders.

•By using this technology, essential oil from crop residues of seed spices can be extracted. 

•Modification in existing technology utilize 10% of required water for steam  
condensation.

Key Feature:

Residues can be utilized which, otherwise of no use providing additional source of income to 
seed spices growers.

Benefit:

Residues from cumin crop containing 82% biological waste and 18% broken seeds resulted 
in 1% recovery of essential oil. Intact seeds of cumin contained 3-4% essential oil. Similarly, 
ajwain crop residues containing 84% biological waste and 16% broken seeds resulted in 2% 
essential oil extraction. Intact ajwain seeds are having 4-5% essential oil.

Cost:

Installation of steam distillation unit with the capacity of 40-50 Kg per batch cost less than

12.0 lakhs rupees.

Training:

Only normal skills are required which can be imparted by NRCSS, Ajmer  

or specification: 

Cost effective technology for essential oil 

extraction from crop residues of seed spices



54

Traditional drying of Panmethi

Open sun drying is one of the oldest and common techniques employed for drying Kasuri 
methi or paan methi. Considerable savings can be made with this type of drying since the 
source of energy is free and sustainable. However, this method of drying is extremely 
weather dependent and has the problems of contamination, infestation, microbial attacks 
and so forth, thus affecting the product quality. Additionally, the drying time required for a 
given commodity can be quite long and results in postharvest losses.

Solar tunnel dryer

Solar dryer is an improved form of sun drying in which drying is accomplished in a closed 
structure under relatively controlled conditions utilizing the thermal energy of sun.

Various types of solar dryers have been developed as an alternative to open air sun drying 
and other conventional drying methods.

In the plastic sheet covered walk in  tunnel solar dryer, air is heated inside the dryer due to 
greenhouse effect by natural means. Increased drying process takes place by hot air flow, 
and the passage of an air mass around a product represents a complex thermal process 
where unsteady heat and moisture transfers occur simultaneously. Heat and moisture 
transfer removal rate depends on air velocity and temperature of the circulating drying air. 
The total cost of a tunnel (5x25 m =125 m2 area) is Rs 27411 and actual working/ annual 
cost is Rs 5512 which can be recovered in first year itself as it can be used in cyclic mode 
(20-25 cycles) for drying leaves in a growing season of 135-150 days.

•

•

•

Drying technology for 

green leaves of Nagori Panmethi

Item
 

Units 
required 

Unit 
cost  

Total Cost 
(`Rs)  

Life
 

Actual working 
cost (Rs `)

Pipe 1/2" GI grade B  11 No 435 4785  15 years  319

Pipe 3/4" GI grade B 06No 665 3990  15 years  266

P sheet 200 µ (UV 
stabilized) 

252 m2 68 17136  5 years  3427

Installation 
3 man day 500 1500  Every year  1500

Total   27411   5512

Advantage and benefits to farmers: 

Faster: Leaves can be dried in a shorter period of time. Solar tunnel dryers reduced drying 
times (2.5 -3 days) as compare to 4-5 days in open drying

More efficient: Since foodstuffs can be dried more quickly, less will be lost to spoilage 
immediately after harvest. This is especially true of products that require immediate drying 
such as freshly harvested leafy seed spices, fennel seeds with high moisture content.

•

•
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•

•

•

•

•

•

•

Protection: Protection against unseasonal rainfall, dew, hail storm, adverse weather 
conditions which are the common phenomenon in the Northern India during winters.

Colour: Better colour (Green for leaves) after drying due to 12-15 % shading by sheet as 
compare to fed of colour ( brown) due to direct sun light and dried material is exposed to 
dew during winters which leads to brown colour to dried leaves.   

Hygienic: Since leaves are dried in a controlled environment, they are less likely to be 
contaminated by dust particles, pests, and can be stored with less likelihood of the growth 
of toxic fungi.

Healthier: Drying leaves at optimum temperatures and in a shorter amount of time 
enables them to retain most of their nutritional value intact in the end product.

Healthier: Drying leaves at optimum temperatures and in a shorter amount of time 
enables them to retain most of their nutritional value intact in the end product.

Multipurpose Use: The structure can be used for drying other farm produce like fennel 
seed for "Lukhnowi sonf", vegetables, petals, seed of coriander

Economical: Using freely available solar energy instead of conventional fuels to dry products.

Photo: Solar tunnel dryer for drying Panmethi leaves 

Impact: Increase the quality of the dried produce and reduction of post harvest losses of dried 
leaves of Kasuri methi. Also prolong open sun drying often caused colour fed of the produce, 
deterioration of vital ingredients like vitamins, minerals and sensory characters of dried 
product and thus less market value. In addition, the products being dried in the tunnel drier are 
completely protected from rain, insects, and dust, and dried products are of high quality in 
terms of flavour, colour and texture. The technology demonstrated at 10 farmers during 2014-
15 at Mundawa, Nagaur in collaboration with Ambuja cement foundation, Mundawa and 
farmers got 10-15 percent premium price of the produce dried under the solar tunnel dryer.
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RTS

A technology is developed for the preparation of quality ready to serve (RTS). A variety of 
soft drinks are being presently produced in the country e.g. sweetened aerated drinks which 
have various health hazards thus higher nutritional value over the synthetic aerated water, 
dill, Coriander and Fennal RTS was prepared. The product is having excellent texture, color, 
aroma, taste and can be stored upto 3 months without loss in quality, nutrition and appeal.

Squash

A non –alcoholic concentrated syrup was used in beverage making i.e. dill, Coriander and 
Fennal squash. Most of the modern squashes may also contain food coloring and additional 
flavoring but the above developed product was free from any chemical load. The product is 
having excellent texture, color, aroma, taste and can be stored upto12 months without loss in 
quality, nutrition and appeal.

Seed Spices based squash and RTS
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QPM salty (Anti diabetic) biscuit

The powdered fenugreek seeds were used to 
make salty biscuits along with quality protein 
maize (QPM) flour and coating of ajwain seeds. 
Fenugreek helps in weight maintenance and 
also beneficial for digestion aid. The biscuits are 
salty in taste and have added benefits for 
diabetic patients. Biscuits have 6 months of 
shelf life.

Fenugreek QPM sweet biscuit 

Technology was modified to prepare sweet 
fenugreek biscuit with good quality protein 
(QPM) flavored with elaichi. Sweet taste of 
biscuit was induced to become popularize the 
product between children and youngsters so that 
they can acquire health benefits of quality 
protein maize as well as fenugreek. Biscuits 
have 6 months shelf life.

Semi sweet fenugreek QPM biscuit

Technology was modified for anti-diabetic 
biscuit i.e. Fenugreek QPM Anti diabetic biscuit 
with less quantity of sweetener, for the use of 
diabetics.  As diabetes in India is a growing 
health concern. Fenugreek seeds contain 
soluble fibre which affects carbohydrate 
metabolism and slower the release of glucose 
into blood stream. The semi-sweet fenugreek 
QPM biscuit provides healthy option to ensure 
dietary intervention of fenugreek.  The product can last till 6 months without any 
deterioration in nutritional composition.

Fenugreek(QPM) baked products
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Dill Leaves, also known as Dill weed is a green leafy vegetable that has incredible 

therapeutic benefits and culinary applications. Coming from the celery (Apiaceae) family, 

this annual herb goes by the botanical name Anethum graveolens. Known as Suva Bhaji in 

Hindi, Sathakuppai in Tamil and Sowa in Bengali, fresh dill leaves have a strong flavour and 

an appealing dark green colour. The herb usually grows to a height of 8-30 inches 

characterizing feathery, fern-like leaves with bright yellow flowers. 

Culinary Uses of Dill Leaves: Its mild citrusy flavour, dill leaves or the seeds of dill can 

often be employed as a condiment spice, used as a dressing for salads, flavouring agent to add 

taste to soups and curries and even be consumed as a juice. Its invigorating aromatic 

fragrance, dill leaves are extensively used in European and Asian cuisines. Freshly chopped 

and sauteed dill is a superb addition to green salads. Apart from culinary applications, dill 

leaves imbued with powerful digestive, anti-microbial, anti-flatulent, and cardiotonic 

properties, have also been used since decades as a traditional ayruvedic remedy for treating a 

host of health and skin conditions.

Nutrients in Dill Leaves

Fresh dill sprigs are intrinsically blessed with an array of nutrients including Vitamin A, C, 

D, riboflavin, manganese, folate, iron, copper, potassium, magnesium, zinc and dietary 

fibres. Thus, imbued with these nutrients and antioxidants, not only does dill leaves protect 

the cells against free radical damage but also promote healthy vision, augment skin, boost 

immune functions, treat digestive anomalies, remedy sleep problems, fortify bone health, 

relieve respiratory infections, regulate hormonal balance, and enhance reproductive health.

Health Benefits of Dill Leaves 

Regulates Diabetes: - The presence of bioactive ingredient eugenol in dill leaves portray 

potent anti-diabetic properties which play a key role in alleviating the blood sugar levels 

within the body. 

Promotes Digestion: - Apart from being a potent appetizer, dill leaves characterize excellent 

digestive qualities. The anti-flatulent property of fresh dill sprigs reduces the formation of 

gas in the alimentary canal, thus reducing bloating, flatulence, and abdominal distension. 

The abundance of fiber in the herb helps in stimulating peristaltic motion by expelling wastes 

out of the body and thus makes for a powerful remedy for constipation.

Useful for Bone Health: Rich of calcium, iron, vitamin D, thiamine, riboflavin and fibre, 

dill leaves ensure proper bone cell growth, regeneration, which in turn helps in bestowing a 

positive structural development of the body. Adding this to daily diet enhances calcium 

absorption, diminishes bone loss thus preventing chronic conditions like osteoporosis.

 Dried Dill leaves
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Prevents Infections: The mine of antioxidants and vitamin C present in this herb has been 

used since ancient times to battle germs and shield the body against various infections. Its 

strong anti-microbial properties, dill leaves are not only used for removing bacteria or germs 

from the body but also used for treating and healing wounds. 

Remedies sleeplessness: The abundance of flavonoids and B-complex vitamins in dill 

leaves make it a one-stop natural remedy for sleeplessness. Adding this herb to your daily 

diet not only bestows a calming effect on the brain and the body by activating the secretion of 

various hormones and enzymes but also it reduces the levels of cortisol. It helps reducing 

stress while improving the quality, duration and providing a peaceful sound sleep.
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Salt is a versatile way to add extra flavouring to almost any food, drink or recipe. The cool, 

grassy flavour of celery seed enhances the salt and gives it a more distinct taste. Celery salt 

can be used as a table seasoning or in cooking to complement vegetables, creams, meats and 

starches.

Extra Flavour: Celery salt adds a hint of fresh flavour to anything you would typically 

sprinkle with plain salt. Try it on popcorn, potatoes, rice, cooked vegetables or soups. The 

combination of salt and celery leaves/seeds enhances bland foods in need have not only salt, 

but subtle, tangy flavour. 

Salads and Dressings: The leafy taste of celery salt makes it a flavourful ingredient in 

creamy, cold salads. Most recipes for coleslaw, potato salad, pasta salad and egg salad call for 

celery salt. A sprinkling of celery salt spices up bland salads. Creamy salad dressings are 

frequently made with celery salt. The celery seed flavour is a refreshing complement to crisp 

vegetables, and the salt makes the whole salad taste a bit more savoury.

Meat, Poultry and Seafood Seasoning: Celery salt can be rubbed on meats alone, or in 

combination with other herbs and spices. It is perks up the flavour of fish when combined 

with melted butter and drizzled over the top. It can also be sprinkled into boiling water to 

season shellfish as it cooks.

Vegetable Juice Flavouring: The salt brings out the taste of the tomato juice in the drink, 

while the celery seed adds a hint of freshness. Celery salt is also used in seasoning homemade 

tomato or mixed vegetable juices. It can be sprinkled into canned or bottled vegetable juices 

to enhance taste.

Health benefits of celery salt: The celery seed in celery salt is not just an important flavor 

additive, it can provide multiple nutrients as well. Those nutrients include:

Minerals: Celery seeds are relatively high in minerals like manganese, iron and calcium 

and can get about 10 percent of daily requirement for manganese from a two-teaspoon 

serving of celery salt. Almost 20 percent of daily iron requirement from that same serving 

size and roughly 5 percent of your calcium. Manganese is important for metabolism and 

blood coagulation while the iron is important for preventing anemia among other health 

issues. Calcium is best known for the fact that it is essential for growing and developing 

bones, but is also useful for proper function of muscles and nerves.

Essential oils: Limonene and pinene are two constituents of the essential oil in celery 

seeds. Limonene's benefits include the fact that it is a major antioxidant. Pinene has anti-

cancer benefits along with antibiotic properties. At present, there are no daily 

recommended values for essential oils.

•

•

Celery salt
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Celery seeds (and celery salt by extension) may be effective for preventing and treating 

conditions like:

Water retention: Celery seed is an effective diuretic, which means that it can promote the 

production of urine and relieve water retention. Sodium is one of the causes of water 

retention, so celery seeds may help to counteract the effects of sodium in celery salt.

Heart disease: Blood pressure and high cholesterol are two factors in heart disease and 

animal studies indicate that celery seed can be used to treat both.

•

•
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Ingredients: Barley flour, salt, cumin seeds and powder, baking powder and baking soda 

Benefits and uses: Barley Cookie is g , rich in good amount of soluble and 

insoluble fibers helps in relieve from constipation, lowers sugar, manages weight etc. 

Consumption of cumin ensures intake of antioxidants in human diet and improves 

metabolism which keep body system healthy. This cookie can be eaten as snack foods due to 

varieties in taste, crispiness and digestibility.

luten-free

 Millets based seed spices cookie

Ingredients: Jowar flour, powdered sugar, fennel seeds and powder, ghee/oil, milk, baking 

powder, baking soda and essence   

Benefits and uses: Sorghum Cookie is gluten-free, rich in fiber,, protein rich, full of iron, 

good for bone health, packed with vitamins, minerals, and micronutrients, helps in weight 

loss, improves digestive system, improves heart health, manage blood sugar levels, 

improves energy levels, boosts blood circulation, rich in antioxidants and easily palatable. 

This cookie can be eaten as snack foods due to varieties in taste, crispiness and digestibility.
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Seed spices have two types of oil (essential oil and  total oil oleoresin). Seed spices are used 

in cooking and the volatile oil is used for food flavoring in cosmetics and in perfumery 

industries. Essential oil is also responsible for medicinal properties of Spices. For extraction 

of oil from seed first, we have to grind the seeds then extract the oil by using Hydro or

Steam Distillation.

Spices in the form of oleoresin are now increasingly used by food, pharmaceutical and 

flavour industries. The oleoresin are preferred as their quality, flavour  and strength can be 

standardizes for the better uniformity of the end products.   

Essential oil Oleoresin 
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