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Executive summary

Indian Institute of Millets Research (IIMR) is one of the National Active Germplasm Sites (NAGS) with the responsibility to
collect, conserve, evaluate, document, and distribute the sorghum and millets germplasm to the bonafied user within the
country. The IP protection of the IIMR is managed under ICAR project on Intellectual Property & Technology Management
(IP&TM). The plant variety protection of sorghum genotypes are managed under the DUS test project sponsored by the
Protection of Plant Varieties and Farmers Rights Authority (PPV&FRA). The following progress has been made during the
reporting period 2015 - 16.

1. Germplasm collection / assembling
o Atotal of 124 accessions of sorghum and millets collected from the Dhule and Nandurbar regions
e Atotal of 5244 acc. of sorghum augmented from NBPGR, New Delhi

2. Evaluation of pre-breeding material
2.1: Kharif 2015:
2.1.1: Evaluation of forage and high biomass segregating material (F2s) (Kharif 2015)
o Atotal of 30 F2s belongs to 25 crosses were evaluated for forage and high biomass
e 34 single plant selections were made from 15 crosses and advanced them to F3s
2.1.2: Evaluation of forage segregating material (F4s) (Kharif 2015)
o Asetof 56 F4s belongs were evaluated for forage and high biomass
e 168 F2s were selected from 54 crosses and advanced them to F5s
e 27 forage selections and 19 high biomass selections were observed
2.2: Rahi 2015-16:
2.2.1: Regeneration of sorghum germplasm (5000 acc.) under Component | of Consortium Research Platform on
Agrobiodiversity
e  First set of 2500 acc. regenerated at IMR-CRS-Solapur
e Second set of 2500 acc. regenerated at IIMR-Hyderabad
2.2.2: Regeneration of sorghum germplasm 316 acc + 242 acc
e Atotal of 316 acc. of missing/less seed under CRP-AB regenerated at IIMR-Hyderabad
e Atotal of 242 acc. of minicore collections of sorghum germplasm regenerated at [IMR-Hyderabad
2.2.3: Multiplication of millets germplasm
e Atotal of 120 accessions of small millet germplasm multiplied during rabi 2015-16 at IIMR-Hyderabad
e  Which includes Foxtail millet (33 acc.), Proso millet (81 acc.), little millet (5 acc.) and finger millet (1)
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2.2.4: Characterization of sorghum germplasm (5000 acc.) under Component | of Consortium Research Platform on
Agrobiodiversity

e  First set of 2500 acc. characterized at IIMR-CRS-Solapur for 13 agro-morphological traits (pre-harvest)

e Second set of 2500 acc. characterized at IIMR-Hyderabad for 13 agro-morphological traits (pre-harvest)

3. Sorghum and millet genetic stocks distribution
e Atotal of 2094 acc. distributed to the bonafied user in the country.
e Inwhich, Barnyard millet (61), Finger millet(179), Foxtail millet (143), Kodo millet (132), Little millet (122), Pearl
millet (5), Proso millet (47) and Sorghum (1405)
e Inwhich, 762 acc. distributed to [IMR scientists, 8 acc. to others, 175 acc. to SAUs and 800 acc.120 F2s and 229
F4s and to AICSIP scientists
e  The list of germplasm distribution to the bonafied users in the country is presented in Table 1.

4. Sorghum germplasm characterization
4.1: First set of 2500 acc. characterized at IIMR-CRS-Solapur for 13 agro-morphological traits
e The pre-harvest data on 10 traits were observed. The plant height was most variable character followed by leaf
length and days to 50% flowering.
e Inplant vigour, the maximum frequency is observed in good (1712 acc.); leaf sheath colouration in non-tan (2194
acc.); leaf colour in light green (2054 acc.); leaf orientation in dropping (2380 acc.); leaf midrib colour in white
(2128 acc.); number of leaves in 8 leaves (650 acc.)
4.2: Second set of 2500 acc. characterized at IIMR-Hyderabad for 13 agro-morphological traits
e The pre-harvest data on 10 traits were observed. The plant height was most variable character followed by leaf
length and days to 50% flowering.
e Inplant vigour, the maximum frequency is observed in good (1526 acc.); leaf sheath colouration in non-tan (2178
acc.); leaf colour in light green (1381 acc.); leaf orientation in dropping (2244 acc.); leaf midrib colour in colourless
(978 acc.); number of leaves in 8 leaves (584 acc.)

5. Sorghum germplasm field days
e First Sorghum Germplasm Field Day at IIMR — Hyderabad on 7t January 2016 for 2500 acc.
e  Second Sorghum Germplasm Field Day at CRS-IIMR - Solapur on 28" January 2016 for 2500 acc.

6. Plant Variety Protection and genetic resources registration
6.1: Sorghum varieties registered with PPV&FRA
e 105 applications were submitted to PPV&FRA. 66 sorghum varieties certificates were received from PPV&FRA.
6.2: Candidate varieties under DUS testing
¢ Atotal of 14 sorghum genotypes are under DUS testing. 8 sorghum genotypes are in first year testing and 4 in
second year DUS testing in kharif 2015. 2 sorghum genotypes are in second year DUS testing in rabi 2015-16.
6.3: Pearl Millet DUS descriptor review meeting, PPV&FRA-New Delhi, 29th July 2015, at IOR, Hyderabad
e The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi Gowda,
Former DDG (Research), ICRISAT to review and harmonize the DUS testing guidelines in pearl millet.
e The first meeting of the Task Force to review the sorghum DUS testing guidelines was held at IIOR on 29th July
2015. The following points were emerged during the review meeting
e DUS characterization in harmonize with the germplasm characterization, NBPGR scientist also may be involved,
Landrace enrichments — pre-breeding, New variability to be added to the existing database, 271 varieties of PM is
notified and 61 is maintained by PC
e The guidelines will be with photographs; 6000 registered genotypes are conserved by Plant Authority in Genebank
6.4: Sorghum DUS descriptor review meeting, PPV&FRA - New Delhi, 23rd September 2015, at IIMR, Hyderabad
e The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi Gowda,
Former DDG (Research), ICRISAT to review and harmonize the DUS testing guidelines in sorghum.
o  First meeting of Task Force to review sorghum DUS testing guidelines was held at [IMR on 231 September 2015.
Dr. Hariprasanna, Nodal Officer, proposed the amendments to be made in the existing test guidelines with respect
to the testing procedure, plot size, grouping traits, table of characteristics, new characteristics to be added, etc.
¢ Discussions were also held on maintenance and characterization of reference and example varieties, development
and strengthening of database, possibility of inclusion of molecular characterization in DUS testing, etc.
7. Genetic stocks registration
7.1: Sorghum genetic stocks registered with NBPGR
e 75 applications were submitted to PPV&FRA and received certificates for 58 sorghum genetic stocks so far.
8. Intellectual property management
8.1: NAIP Fund - Intellectual Property Management and Transfer/ Commercialization of Agriculture Technology
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8.1.1: ICAR-IIMR MoU with eFresh Healthy Food Happy Life Pvt Ltd, Hyderabad

It has been agreed that the eFresh Healthy Food Happy Life Pvt Ltd, Hyderabad shall distribute the Jowar “Eatrite”
Products (Jowar atta, multigrain atta, jowar cookies, jowar pongal mix produced by the ICAR-IIMR.

8.1.2: ICAR-IIMR MoU with M/s Azure Edge Ventures Pvt Ltd, Bangalore

The M/s Azure Edge Ventures Pvt Ltd, Bangalore approached the ICAR-IIMR to license their technology and
market their Jowar Puffs under M/s Azure Edge Ventures brand name in retail and wholesale.

8.1.3: ITMC Meetings organized

5 ITMC meetings held on 17t June; 27" Nov.; and 17t Dec. in 2015, and 8" Feb. and 15t March in 2016.

8.2: National Agricultural Innovation Fund — Zonal technology Management Centre

Monthly reports of 11 ITMUs submitted to IP&TM unit New Delhi since August 2015.

8.3: National Agricultural Innovation Fund — Agri-Business Incubation

The NAIF-ABI's sensitization meeting was organized at IIMR — Hyderabad on 03rd February 2016

The purpose of the meeting was to sensitize activities and standard operating procedures of the new ABIs
sanctioned under the IP&TM — ICAR.

Dr Jonodhan made presentation on Standard Operating Procedures of ABIs & reporting mechanism of the project.

8.4: IIMR organized Institute Interface Meet on 20th February 2016

The one-day Industry Interface Meet on Showcasing of Value Added Technologies was organized at ICAR-Indian
Institute of Millets Research (IIMR), Hyderabad on 20th February, 2016 (Saturday).

This meet is sponsored by the National Food Security Mission (NFSM), Department of Agriculture and
Cooperation (DAC), Ministry of Agriculture, Government of India, New Delhi.

A total of 60 participants which includes scientists, policy makers, industry and consumers participated. The major
stakeholders are Ministry of Agriculture, Centre of Excellence, NIN, Britannia, Parle, ITC, Bambino, Haldhiram etc.
The inaugural session was chaired by Dr DP Malik, Additional Commissioner (Agriculture), DAC. The chief guest
was Smt. Usha Rani, Director General, MANAGE, Hyderabad and attended by guest of honors Dr Amitabh Tiwari,
Parle, Mumbai; Sri K Nirmal Reddy, ITC; Dr N Seetharama, Former Director, DSR, Hyderabad.

8.5: Clearance for sorghum germplasm supply

ICAR-IIMR has given the clearance for sorghum germplasm supply to Kenya (97 acc.) and (242 acc.) by the
Germplasm Exchange Division, NBPGR, New Delhi

8.6: Status of IP portfolio management at IIMR (2008 — 2016)

ICAR-IIMR has so far filled 4 patent applications

It has registered 3 trademarks, one trademark under litigation and 8 applications of new.
Out of 106 applications made to PPV&FRA, 66 sorghum genotypes registered so far
Out of 74 applications made to NBPGR, 59 genetic stocks registered

8.7: Commercialization of technologies and agreements at ICAR-IIMR-Hyderabad
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19 times technologies are commercialized since 2008

23 partnerships were developed

16 Memorandum of Understandings and 12 Memorandum of Agreements were signed between parties
10 import permits, 38 SMTAs were signed for germplasm exchange

488 Material Transfer Agreements were signed with bonafied users

One each on simple letter agreement and contract research signed

tatus of revenue generated through technology commercialization at IIMR during 2008-2016

A total of 36.57 lakhs revenue generated through licensing and commercialization of technologies
During 2015-16, 2.06 lakhs revenue generated

'S
: Varietal Technologies Commercialized to Seed companies

A total of 4 prominent varietal technologies are licensed so far
9 MoA were signed between [IMR and other parties for varietal technologies

8.10: Sorghum Value Added Food Technologies Licensed to Entrepreneurs

A total of 14 MoU were signed between IIMR and other entrepreneurs
Seven MoUs were signed for marketing the sorghum value added products
Six MoUs were signed for technology licensing

One MoU was signed for Research and Development

9. Publications during 2014-15

9 international journal papers, 1 national journal paper, 3 abstract, 2 technical article, 7 books/technical bulletins
and one reports published, 2 compilation / documentation, ,

11 meetings organized, 9 conferences participated, 5 lectures delivered

Rs 2.06 lakhs revenue generated, 5 recognitions, 35 databases maintained
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Detailed report

1. Germplasm collection / assembling

o Atotal of 124 accessions of sorghum and millets collected from the Dhule and Nandurbar regions
Sorghum (43 acc.), Pearl millet (6), Finger millet (13), Foxtail millet (22), Barnyard millet (23), Kodo millet
(3), Little millet (1), Proso millet (1), Black gram (1), Mung bean (1), Sesame (1), and Maize (1) and others

o The variability in seed colour, glume colour and ear head compactness of sorghum and millets are
presented in Figure 1-6.

o Atotal of 5244 acc. of sorghum augmented from NBPGR, New Delhi

2. Evaluation of pre-breeding material
2.1: Kharif 2015:
2.1.1: Evaluation of forage and high biomass segregating material (F2s) (Kharif 2015)
o Atotal of 30 F2s belongs to 25 crosses were evaluated for forage and high biomass
e 34 single plant selections were made from 15 crosses and advanced them to F3s
o Inwhich, 21 selections are forage, 6 high biomass and 2 forage with high biomass lines
2.1.2: Evaluation of forage segregating material (F4s) (Kharif 2015)
o Asetof 56 F4s belongs were evaluated for forage and high biomass
o 168 F2s were selected from 54 crosses and advanced them to F5s
o 27 forage selections and 19 high biomass selections were observed
o The selections very good are., DSR-K-2014-63-1-1 (IS 40966 x IS 14357); DSR-K-2014-64-6-1 (IS 40972
X IS 14357); DSR-K-2014-55-7-2 (IS 40997 x EJN 41); DSR-K-2014-59-8-2 (IS 41034 x EJN 73); and
DSR-K-2014-64-6-2 (IS 40973 x IS 14357)

2.2: Rabi 2015-16:
2.2.1: Regeneration of sorghum germplasm (5000 acc.) under Component | of Consortium Research Platform on
Agrabiodiversity
o  First set of 2500 acc. regenerated at IIMR-CRS-Solapur
e Second set of 2500 acc. regenerated at IIMR-Hyderabad
2.2.2: Regeneration of sorghum germplasm 316 acc + 242 acc
o Atotal of 316 acc. of missing/less seed under CRP-AB regenerated at IIMR-Hyderabad
o Atotal of 242 acc. of minicore collections of sorghum germplasm regenerated at IIMR-Hyderabad
2.2.3: Multiplication of millets germplasm
o Atotal of 120 accessions of small millet germplasm multiplied during rabi 2015-16 at IIMR-Hyderabad
e Which includes Foxtail millet (33 acc.), Proso millet (81 acc.), little millet (5 acc.) and finger millet (1)
2.2.4: Characterization of sorghum germplasm (5000 acc.) under Component | of Consortium Research Platform
on Agrobiodiversity
o  First set of 2500 acc. characterized at [IMR-CRS-Solapur for 13 agro-morphological traits (pre-harvest)
e Second set of 2500 acc. characterized at [IMR-Hyderabad for 13 agro-morphological traits (pre-harvest)

3. Sorghum and millet genetic stocks distribution

o Atotal of 2094 acc. distributed to the bonafied user in the country.

¢ Inwhich, Barnyard millet (61), Finger millet(179), Foxtail millet (143), Kodo millet (132), Little millet
(122), Pearl millet (5), Proso millet (47) and Sorghum (1405)

e Inwhich, 762 acc. distributed to [IMR scientists, 8 acc. to others, 175 acc. to SAUs and 800 acc.120
F2s and 229 F4s and to AICSIP scientists

o The list of germplasm distribution to the bonafied users in the country is presented in Table 1.

Table 1: Genetic resources distributed to the bonafied users during 2015-16 (As on 2314 February 2016)
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SN | No.of Crop name Division/ Institute Date Purpose Received by Remarks
acc.
1 56 Sorghum AICSIP - Coimbatore 15-May-15 Forage prebreeding - F4 segregating material Dr Selvi AICSIP
2 57 Sorghum AICSIP - Deesa 15-May-15 Forage prebreeding - F4 segregating material Dr SK Jain AICSIP
3 58 Sorghum AICSIP - Hisar 15-May-15 Forage prebreeding - F4 segregating material SK Pahuja AICSIP
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SN | No.of Crop name Division/ Institute Date Purpose Received by Remarks
acc.
4 58 Sorghum AICSIP - Pantnagar 15-May-15 Forage prebreeding - F4 segregating material SK Shotria AICSIP
5 30 Sorghum AICSIP - Coimbatore 15-May-15 Forage prebreeding - F2 segregating material Dr Selvi AICSIP
6 30 Sorghum AICSIP - Deesa 15-May-15 Forage prebreeding - F2 segregating material Dr SK Jain AICSIP
7 30 Sorghum AICSIP - Hisar 15-May-15 Forage prebreeding - F2 segregating material SK Pahuja AICSIP
8 30 Sorghum AICSIP - Pantnagar 15-May-15 Forage prebreeding - F2 segregating material SK Shotria AICSIP
9 60 Sorghum DGPB-SVPUA&T-Meerut 21-May-15 Indigenous Forage germplasm for improvement | SK Singh SAU
10 6 Sorghum Plant Physiology - IIMR | 23-Jun-15 Minicore collections SS Rao IIMR
11 47 Proso millet Plant Breeding - IIMR 25-Jun-15 Indigenous germplasm for varietal improvement | Sunil Gomashe IIMR
12 42 Barnyard millet | Plant Breeding - [IMR 25-Jun-15 Indigenous germplasm for varietal improvement | Sunil Gomashe IIMR
13 89 Foxtail millet Plant Breeding - IIMR 25-Jun-15 1Se germplasm for varietal improvement Hariprasanna IIMR
14 86 Kodo millet Plant Breeding - IIMR 25-Jun-15 IPS germplasm for varietal improvement Hariprasanna IIMR
15 43 Foxtail millet | Plant Breeding - [IMR 25-Jun-15 Indigenous and IS germplasm for varietal improvement | Hariprasanna IIMR
16 40 Kodo millet Plant Breeding - IIMR 25-Jun-15 Indigenous germplasm for varietal improvement Hariprasanna IIMR
17 118 Finger millet Plant Breeding - IIMR 25-Jun-15 IE germplasm for varietal improvement Ganapathy IIMR
18 79 Little millet Plant Breeding - IMR 25-Jun-15 IPmr germplasm for varietal improvement Ganapathy IIMR
19 43 Finger millet Plant Breeding - IIMR 25-Jun-15 Indigenous germplasm for varietal improvement | Ganapathy IIMR
20 43 Little millet Plant Breeding - IIMR 25-Jun-15 Indigenous germplasm for varietal improvement | Ganapathy IIMR
21 1 Sorghum DG&CG - IIMR 7-Jul-15 Pop 37 for testing DNA KBRS Visarada IIMR
22 655 Sorghum AICSIP - Hisar 22-Jul-15 Forage varietal improvement SK Pahuja AICSIP
23 8 Sorghum Uka Tarsadia University | 22-Aug-15 PhD research work R Krishnamurthy | Others
- Bardoli
24 4 Sorghum Plant Breeding - IMR 9-Oct-15 Varietal improvement Aruna IIMR
25 4 Sorghum Plant Breeding - IIMR 9-Oct-15 Varietal improvement Umakanth IIMR
26 6 Sorghum Plant Breeding - IIMR 9-Oct-15 Varietal improvement Madhusudhana IIMR
27 9 Finger millet Entomology - IIMR 9-Oct-15 Screening for biotic stress Shyam Prasad IIMR
28 9 Barnyard millet | Entomology - IIMR 9-Oct-15 Screening for biotic stress Shyam Prasad IIMR
29 3 Kodo millet Entomology - IIMR 9-Oct-15 Screening for biotic stress Shyam Prasad IIMR
30 9 Finger millet Entomology - IIMR 9-Oct-15 Screening for biotic stress Padmaja IIMR
31 11 Foxtail millet Entomology - IIMR 9-Oct-15 Screening for biotic stress Padmaja IIMR
32 10 Barnyard Entomology - IMR 9-Oct-15 Screening for biotic stress Padmaja IIMR
millet
33 5 Pearl millet Entomology - IMR 9-Oct-15 Screening for biotic stress Padmaja IIMR
34 3 Kodo millet Entomology - IMR 9-Oct-15 Screening for biotic stress Padmaja IIMR
35 145 Sorghum AICSIP - Bapatla 26-Oct-15 Varietal improvement Vijaya Lakshmi AICSIP
36 6 Sorghum Plant Breeding - IIMR 2-Nov-15 Varietal improvement Madhusudhana IIMR
37 46 Sorghum Plant Pathology - IIMR 5-Nov-15 Screening for biotic stress Das IIMR
38 115 Sorghum TNAU - ARS - 20-Nov-15 Red sorghum varietal improvement Officer Incharge SAU
Virinchipuram
2094 Total

4. Sorghum germplasm characterization

4.1: First set of 2500 acc. characterized at [IMR-CRS-Solapur for 10 agro-morphological traits: A total of 2500
accessions characterized at [IMR — CRS - Solapur. The pre-harvest data on 10 traits were observed. The plant height
was most variable character followed by leaf length and days to 50% flowering. The descriptive statistics on 4 pre-
harvest traits of 2500 accessions characterized at IIMR — CRS - Solapur are presented in Table 2. The frequency
distribution of 6 qualitative traits is presented in Figures 7-12. In plant vigour, the maximum frequency is observed in
good (1712 acc.) followed by poor (588 acc.). In leaf sheath colouration, the maximum frequency is observed in non-
tan (2194 acc.). In leaf colour, the maximum frequency is observed in light green (2054 acc.) followed by dark green
(438 acc.). In leaf orientation, the maximum frequency is observed in dropping (2380 acc.). In leaf midrib colour, the
maximum frequency is observed in white (2128 acc.). In number of leaves, the maximum frequency is observed in 8
leaves (650 acc.) followed by 7 leaves (657 acc.). This programme is coordinated by M Elangovan, Prabhakar, Sushil
Pandey, RK Tyagi and Parashuram Patroti.

Table 2: Descriptive statistics on 4 pre-harvest traits of 2500 acc. characterized at IIMR — Hyderabad

Traits Minimum Maximum Mean SD SE Variance N N Miss cv
Days to 50% flowering 40.00 78.00 54.75 6.64 0.13 44.05 2488.00 12.00 12.12
Leaf length (cm) 26.50 92.00 56.90 8.30 0.17 68.89 2497.00 3.00 14.59
Leaf breadth (cm) 2.70 12.50 6.35 1.16 0.02 1.35 2497.00 3.00 18.27
Plant height (cm) 50.00 266.00 149.30 | 3481 | 0.70 121151 2497.00 3.00 2331
1-Sorghum & millets genetic resources, IPR & PVP management-agm16 Page 5 of 26
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4.2: Second set of 2500 acc. characterized at IIMR-Hyderabad for 10 agro-morphological traits: A total of 2500
accessions characterized at IIMR — Hyderabad. The pre-harvest data on 10 traits were observed. The plant height was
most variable character followed by leaf length and days to 50% flowering. The descriptive statistics on 4 pre-harvest
traits of 2500 accessions characterized at IIMR — Hyderabad are presented in Table 3. The frequency distribution of 6
qualitative traits is presented in Figures 13-18. In plant vigour, the maximum frequency is observed in good (1526
acc.) followed by very good (580 acc.). In leaf sheath colouration, the maximum frequency is observed in non-tan
(2178 acc.). In leaf colour, the maximum frequency is observed in light green (1381 acc.) followed by dark green (969
acc.). In leaf orientation, the maximum frequency is observed in dropping (2244 acc.). In leaf midrib colour, the
maximum frequency is observed in colourless (978 acc.) followed by white (843 acc.). In number of leaves, the
maximum frequency is observed in 8 leaves (584 acc.) followed by 9 leaves (552 acc.). This programme is
coordinated by M Elangovan, Avinash Singode, A Annapurna, Sushil Pandey, RK Tyagi and Riyazaddin Mohammed.

Table 3: Descriptive statistics on 4 pre-harvest traits of 2500 acc. characterized at IIMR — Hyderabad

Traits Minimum Maximum Mean SD SE Variance N Ccv
Days to 50% flowering 44.00 97.00 64.00 8.29 0.16 68.73 2550.00 12.95
Leaf length (cm) 23.20 91.18 65.01 9.25 0.18 85.53 2555.00 14.23
Leaf width (cm) 2.46 10.85 6.94 1.26 0.02 1.59 2555.00 18.17
Plant height (cm) 64.00 348.00 189.75 52.49 1.04 2755.61 2556.00 27.66
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5. Sorghum germplasm field days

5.1: Sorghum germplasm field day at IIMR - Hyderabad: Indian Institute of Millets Research (IIMR) organized
sorghum germplasm field day on 7t January 2016 at Hyderabad. This programme is sponsored by National Bureau of
Plant Genetic Resources (NBPGR), New Delhi. [IMR is regenerating 2500 accessions under the Consortium Research
Platform (CRP) on Agrobiodiversity. A total of 70 participants attended this field visit which includes 30 from All India
Coordinated Sorghum Improvement Centres (AICSIP), 10 NBPGR Scientists, 10 other ICAR scientists and 20 [IMR
scientists. This programme has facilitated the sorghum researchers to familiarize with the available diverse sorghum
germplasm at IIMR - Hyderabad and enable them to make desirable trait specific germplasm selection and utilization
in their crop improvement program. Dr TG Nageswara Rao, Director (Acting), IIMR chaired the inaugural session and
briefed achievements of sorghum genetic resources management at IIMR. The field day was inaugurated by the chief
guest Dr KS Varaprasad, Director, Indian Institute of Qilseeds Research (IIOR). He also delivered inaugural address
on “Plant Genetic Resources — Free flow to Benefit Sharing”. He emphasized on sharing the benefit from the utilization
of germplasm to farmers who is the primary custodian of genetic resources. He also briefed about the objectives and
functioning of National Biodiversity Authority (NBA) and State Biodiversity Boards (SBB). He also complimented the
sorghum genetic resources management at NRCS/DSR/IIMR especially the database management and GIS mapping.
The guest of honour Dr V Ravindrababu, Director, Indian Institute of Rice Research (IIRR) has requested the NBPGR
to fasten the germplasm exchange between the NGB and ICAR institutes and make use of all the available genetic

1-Sorghum & millets genetic resources, IPR & PVP management-agm16 Page 7 of 26
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resources to the scientists in crop improvement programme and benefits to the farmers. The guest of honor Dr RK
Tyagi, Head Germplasm Conservation Division, NBPGR appreciated the contribution of NRCS/DSR/IIMR during the
National Agricultural Technology Project (NATP). He also delivered a special lecture on “Guidelines for Registration of
Genetic Stocks”. Dr B Sarathbabu, Officer In-charge, NBPGR (RS) Hyderabad and his colleague Dr Anitha delivered
a lecture on “Plant Quarantine for Safe Exchange of Germplasm”. They have briefed the participants on the possible
interventions of pest or diseases during the exchange of genetic resources from other countries.

Millets Rock Garden - A new landmark in the GTC field was inaugurated by the guests and dignitaries of the sorghum
germplasm field day. During the field visit the mentioning of Indigenous or Exotic Collection numbers in the label and
publications, screening of resistance source material for pest and diseases, plan for evaluation of potential germplasm,
photo image of individual accessions and uniformity in data recording were discussed. The procedure for buying the
digital image for recording the data was also emerged for handing the large accessions. During the inaugural session
the following publications were released by the dignitaries on the dais.
1. Elangovan, M., and Vilas A Tonapi, 2015. Genetic Resources Management in Sorghum and Millets. Indian Institute of
Millets Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India. 471 pp. ISBN: 81-89335-53-7.
(Released by Dr K Varaprasad, Director - [lIOR, Hyderabad)
2. Elangovan, M., Vilas A Tonapi, Avinash Singode, KV Raghavendra Rao, Raghunath Kulakarni, A Annapurna and TG
Nageswara Rao, 2016. Potential Sorghum Genetic Resources Identified for Utilization. ICAR - Indian Institute of
Millets Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India, 201 pp. ISBN: 81-89335-56-1.
(Released by Dr V Ravidrababu, Director - IIRR, Hyderabad)
3. Elangovan, M., 2016. Sorghum Genetic Resources Management 2000-2015, 2016. ICAR - Indian Institute of Millets
Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India, [IMR Technical Report — 007/2015-16. 70
pp. (Released by Dr TG Nageswara Rao, Director (Acting) - IIMR, Hyderabad)

During the valedictory sessions the AICSIP centres were asked to inform the status of sorghum genetic resources
available with them. Specific request for germplasm import was discussed. AICSIP centres were requested to
strengthen the registration of trait-specific genetic stocks which are very good and dropped in AVT Il. We also
discussed the status of harvest and data collection for the preparation report for Annual Group Meeting 2016. This
germplasm field day was coordinated by Drs M Elangovan, Vilas A Tonapi and Avinash Singode and facilitated by Mrs
A Annapurna and Dr KV Raghavendra Rao. The programme also supported by Sri Vilas Aghav, Sri J Bhagwantham
and various committee members.

5.2: Sorghum Germplasm Field Day at IIMR — CRS — Solapur: Indian Institute of Millets Research (IIMR) organized
sorghum germplasm field day on 28t January 2016 at Cent for Rabi Sorghum (CRS) - IIMR, Solapur. This
programme is sponsored by National Bureau of Plant Genetic Resources (NBPGR), New Delhi. IIMR is regenerating
2500 accessions under the Consortium Research Platform (CRP) on Agrobiodiversity. A total of 50 participants
attended this field visit which includes 25 from All India Coordinated Sorghum Improvement Centres (AICSIP), 5 from
KVK, 5 other ICAR scientists and 15 IIMR scientists and Technical Officers. This programme has facilitated the
sorghum researchers to familiarize with the available diverse sorghum germplasm at CRS - [IMR - Solapur and
enable them to make desirable trait specific germplasm selection and utilization in their crop improvement program.
Dr TG Nageswara Rao, Director (Acting), IIMR chaired the inaugural session and briefed achievements of sorghum
genetic resources management at IIMR. The field day was inaugurated by the chief guest Dr RK Pal, Director,
National Research Centre for Pomegranate (NRCPG). The guest of honour Dr Sushil Pandey, Senior Scientist,
National Bureau of Plant Genetic Resources (NBPGR) briefed about the objectives of the Consortium Research
Platform (CRP) on Agrobiodiversity and exchange of germplasm. The diversity of sorghum genetic resources was
displayed to know its importance along with the publications on Biodiversity, IPR, Plant Variety Protection and DUS
testing. During the valedictory sessions the AICSIP centres were asked to inform the status of sorghum genetic
resources available with them. Specific request for germplasm import was discussed. AICSIP centres were requested
to strengthen the registration of trait-specific genetic stocks which are very good and dropped in AVT Il. We also
discussed the status of harvest and data collection for the preparation report for Annual Group Meeting 2016 to be
held at Udaipur during April 2016. This germplasm field day was coordinated by Drs M Elangovan, Prabhakar and
Parashuram Patroti and facilitated by Dr MY Samdur and Shri AR Limbore. The programme also supported by Mrs A
Annapurna, Dr KV Raghavendra Rao and Sri HS Gawali.

6. Plant Variety Protection and genetic resources registration

6.1: Sorghum varieties registered with PPV&FRA: A total of 105 applications were submitted to PPV&FRA. 66
sorghum varieties certificates were received from PPV&FRA so far. The list of 66 sorghum varieties registered with
PPV&FRA is presented in Table 4.
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Table 4: Sorghum varieties registered with PPV&FRA (As on 31st March 2016)

2

SN Denomination Category PPV&FRA Acknowledge No. Reg|?\‘tratlon Date of grant Pgrlod 9f Status
o registration
1 | CSV15 Extant REG/2008/85 dt 3rd Jan 2008 109 of 2009 July 20, 2010 May 19, 2011 Registered
2 | CSV216R Extant REG/2007/302 dt 12th Nov 2007 55 of 2009 April 16, 2009 Sept. 12, 2015 Registered
3 Csv17 New REG/2008/17 dt 1st Jan 2008 135 of 2013 September 2, 2013 September 1, 2028 | Registered
4 | CSV18 New REG/2008/18 dt 1st Jan 2008 159 of 2014 May 9, 2014 May 8, 2029 Registered
5 CSV 19SS Extant REG/2008/15 dt 1st Jan 2008 144 of 2009 December 21, 2009 | August 24, 2020 Registered
6 CSvV 20 New REG/2008/20 dt 1st Jan 2008 38 of 2014 January 23, 2014 January 23, 2029 Registered
7 | Csv2iF New REG/2008/69 dt 3rd Jan 2008 174 of 2014 May 13, 2014 May 12, 2029 Registered
8 CSV 22R New REG/2008/86 dt 3rd Jan 2008 156 of 2014 May 9, 2014 May 8, 2029 Registered
9 | csva3 New REG/2008/82 dt 3rd Jan 2008 157 of 2014 May 9, 2014 May 8, 2029 Registered
10 | Haryana Chari 308 Extant REG/2008/72 dt 3rd Jan 2008 38 of 2010 October 20, 2010 Dec. 31, 2010 Registered
11 | PantChari5 Extant REG/2008/84 dt 3rd Jan 2008 163 of 2009 December 21, 2009 | October 25, 2014 Registered
12 CSV 24SS New REG/2009/332 dt 9th Oct 2009 314 of 2014 June 23, 2014 June 23, 2029 Registered
13 | DSV 6 (CSV 25) New REG/2010/540 dt 15th Jun 2011 313 of 2014 June 23, 2014 June 23, 2029 Registered
14 | CSH13 Extant REG/2007/303 dt 12th Nov 2007 32 of 2009 February 12, 2009 September 9, 2012 | Registered
15 CSH 15R Extant REG/2007/304 dt 12th Nov 2007 102 of 2009 July 20, 2010 Dec. 31, 2010 Registered
16 | CSH16 Extant REG/2007/305 dt 12th Nov 2007 33 of 2009 February 12, 2009 September 8, 2012 | Registered
17 | CSH17 Extant REG/2007/306 dt 12th Nov 2007 103 of 2009 July 20, 2010 June 7, 2014 Registered
18 | CSH18 Extant REG/2007/307 dt 12th Nov 2007 34 of 2009 February 12, 2009 October 25, 2014 Registered
19 | CSH19R Extant REG/2008/58 dt 3rd Jan 2008 642 of 2014 QOctober 1, 2014 Sept. 12, 2015 Registered
20 | CSH20MF Extant REG/2008/68 dt 3rd Jan 2008 133 of 2009 December 21,2009 | August 24, 2020 Registered
21 | CSH22Ss Extant REG/2008/78 dt 3rd Jan 2008 132 of 2009 December 21, 2009 | November 4, 2020 Registered
22 | CSH23 New REG/2007/308 dt 12th Nov 2007 136 of 2013 September 2, 2013 September 1, 2028 | Registered
23 | CSH24MF New REG/2009/258 dt 9th Sep 2009 414 of 2014 July 24, 2014 July 23, 2029 Registered
24 | CSH 25 (SPH 1567) Extant REG/2009/331 dt 7th Aug 2009 268 of 2013 December 16, 2013 | May 7, 2023 Registered
25 | 296A Extant/VCK REG/2008/59 dt 3rd Jan 2008 583 of 2014 August 20, 2014 August 19, 2029 Registered
26 | 2219A Extant/VCK REG/2008/76 dt 3rd Jan 2008 148 of 2015 May 28, 2015 May 27, 2030 Registered
27 | AKMS 14A Extant/VCK REG/2008/65 dt 3rd Jan 2008 489 of 2014 April 5, 2014 August 4, 2029 Registered
28 | 27A Extant/VCK REG/2008/62 dt 3rd Jan 2008 405 of 2014 July 16, 2014 July 15, 2029 Registered
29 | IMST7A Extant/VCK REG/2008/75 dt 3rd Jan 2008 464 of 2014 July 31, 2014 July 30, 2029 Registered
30 | 104A Extant/VCK REG/2008/73 dt 3rd Jan 2008 404 of 2014 July 16, 2014 July 15, 2029 Registered
31 | 463A New REG/2010/540 dt 15th Jun 2011 639 of 2014 Sept. 25, 2014 Sept. 24, 2029 Registered
32 | 296B Extant/VCK REG/2008/83 dt 3rd Jan 2008 494 of 2014 August 5, 2014 August 4, 2029 Registered
33 | 22198 Extant/VCK REG/2008/64 dt 3rd Jan 2008 490 of 2014 August 5, 2014 August 4, 2029 Registered
34 | 27B Extant/VCK REG/2008/66 dt 3rd Jan 2008 465 of 2014 July 31, 2014 July 30, 2029 Registered
35 | IMS7B Extant/VCK REG/2008/80 dt 3rd Jan 2008 472 of 2014 August 1, 2014 July 31, 2029 Registered
36 | IMS9B Extant/VCK REG/2008/67 dt 3rd Jan 2008 652 of 2014 October 15, 2014 October 14, 2029 Registered
37 | 104B Extant/VCK REG/2008/74 dt 3rd Jan 2008 468 of 2014 August 1, 2014 July 31, 2029 Registered
38 RS 29 Extant/VCK REG/2008/56 dt 3rd Jan 2008 653 of 2014 QOctober 15, 2014 October 14, 2029 Registered
39 | RS585 Extant/VCK REG/2008/53 dt 3rd Jan 2008 403 of 2014 July 14, 2014 July 13, 2029 Registered
40 | RS627 Extant/VCK REG/2008/57 dt 3rd Jan 2008 264 of 2015 October 26, 2015 October 25, 2030 Registered
41 | RS673 Extant/VCK REG/2008/63 dt 3rd Jan 2008 487 of 2014 August 5, 2014 August 4, 2029 Registered
42 | AKR354 Extant/VCK REG/2008/55 dt 3rd Jan 2008 470 of 2014 August 1, 2014 July 31, 2029 Registered
43 | C43 Extant/VCK REG/2008/70 dt 3rd Jan 2008 497 of 2014 August 5, 2014 August 4, 2029 Registered
44 | Indore 12 Extant/VCK REG/2008/54 dt 3rd Jan 2008 463 of 2014 July 31, 2014 July 30, 2029 Registered
45 | UPMC 503 Extant/VCK REG/2008/60 dt 3rd Jan 2008 28 of 2015 January 19, 2015 January 18, 2030 Registered
46 | AKSSV 22 Extant/Notified REG/2009/50 dt 25th Feb 2009 43 of 2011 June 24, 2011 February 10, 2024 Registered
47 ﬁrKai\t/i)lgR (PRV ExtantNotified | REGI2009/52 dt 25th Feb 2009 44 0f 2011 June 24, 2011 January9,2023 | Registered
48 | Phule Vasudha Extant/Notified REG/2009/271 dt 19th May 2009 75 of 2012 July 2, 2012 January 9, 2023 Registered
49 | Phule Maulee Extant/Notified REG/2009/289 dt 10th Jun 2009 77 of 2012 July 2, 2012 February 5, 2022 Registered
50 | Phule Uttara Extant/Notified REG/2009/264 dt 05th Nov 2007 74 of 2012 July 2, 2012 February 5, 2022 Registered
51 (Fg‘ggsF:j‘S”)Cham' Extant/Notified 29 0f 2014 January 20,2014 | September 9,2027 | Registered
52 Phule Revathi (SPV 1830) | Extant 41 of 2014 January 24, 2014 January 24, 2029 Registered
53 | PantChari4 Extant/Notified REG/2009/263 dt 19th May 2009 16 of 2012 April 4, 2012 April 30, 2012 Registered
54 | Parbhani Moti Extant/Notified REG/2009/268 dt 19th May 2009 18 of 2012 April 4, 2012 February 1, 2020 Registered
55 | Parbhani Sweta Extant/Notified REG/2009/276 dt 19th May 2009 76 of 2012 July 2, 2012 September 2, 2015 | Registered
56 | Paiyur-2 Extant/Notified REG/2009/277 dt 19th May 2009 22 of 2012 April 4, 2012 February 1, 2016 Registered
57 | APK-1 Extant/Notified REG/2009/269 dt 19th May 2009 7 of 2012 January 16, 2012 Sept. 16, 2012 Registered
58 | BSR-1 Extant/Notified REG/2009/271 dt 19th May 2009 19 of 2012 April 4, 2012 April 30, 2012 Registered
59 | CO(FS)29 Extant/VCK REG/2009/273 dt 19th May 2009 108 of 2013 July 2, 2013 Nov. 14, 2016 Registered
60 | CO(S)-28 Extant/Notified REG/2009/274 dt 19th May 2009 20 of 2012 April 4, 2012 Nov. 14, 2016 Registered
61 K-11 Extant/Notified REG/2009/275 dt 19th May 2009 21 of 2012 April 4, 2012 February 3, 2019 Registered
62 | Jawahar Jowar- 1041 Extant/Notified REG/2009/266 dt 19th May 2009 17 of 2012 April 4, 2012 June 7, 2014 Registered
63 | Pratap Jowar-1430 Extant/Notified REG/2009/260 dt 19th May 2009 73 of 2012 July 2, 2012 February 3, 2019 Registered
64 | NTJ4 Extant/VCK REG/2011/254 dt 27th May 2011 122 of 2015 April 27, 2015 April 26, 2030 Registered
65 NTJ 3 Extant/Notified REG/2011/296 dt 10th Jun 2011 269 of 2013 December 16, 2013 Sept. 12, 2015 Registered
66 | PSV2 Extant/VCK REG/2011/253 dt 27th May 2011 119 of 2015 April 27, 2015 April 26, 2030 Registered
1-Sorghum & millets genetic resources, IPR & PVP management-agm16 Page 9 of 26
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6.2: Candidate varieties under DUS testing: A total of 14 sorghum genotypes are under DUS testing. 8 sorghum
genotypes are in first year testing and 4 in second year DUS testing in kharif 2015. 2 sorghum genotypes are in
second year DUS testing in rabi 2015-16. The list of sorghum genotypes under DUS testing is presented in Table 5.

Table 5: List of sorghum genotypes under DUS testing during 2015-16

SN Candidate variety Season/Year Testing year
1 279B Kharif 2015 First year

2 279A Kharif 2015 First year

3 CSH 30 Kharif 2015 First year

4 CB 33 Kharif 2015 First year

5 Csv 27 Kharif 2015 First year

6 CB11 Kharif 2015 First year

7 4158 Kharif 2015 First year

8 415A Kharif 2015 First year

9 PMS 28A Kharif 2015 Second year
10 PMS 28B Kharif 2015 Second year
11 | CSH27 Kharif 2015 Second year
12 | Csv28 Kharif 2015 Second year
13 CSV 26 Rabi 2015-16 Second year
14 | CSV29R Rabi 2015-16 Second year

6.3: Pearl Millet DUS descriptor review meeting, PPV&FRA, New Delhi, 29th July 2015, at IIOR, Hyderabad™:
The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi Gowda, Former
Deputy Director General (Research), ICRISAT to review and harmonize the DUS testing guidelines in pearl millet. Dr.
HP Yadav, Project Coordinator & Nodal Officer (DUS), AICRP on Pearl Millet, Mandor, Jodhpur is the other member of
the Task Force Dr. V R Shelar, Seed Research Officer and Co-Nodal Officer, MPKV, Rahuri and Dr. BVS Reddy,
Former Principal Scientist (Sorghum), ICRISAT are the invited members of the Task Force. Sh. Dipal Roy Choudhury,
Joint Registrar, PPV&FRA is the member secretary. Dr M Elangovan and Dr P Sanjana Reddy from IIMR also
attended the meeting. The first meeting of the Task Force to review the sorghum DUS testing guidelines was held at
IIOR on 29t July 2015. The following points were emerged during the review meeting:

e DUS characterization in harmonize with the germplasm characterization
NBPGR scientist also may be involved
Landrace enrichments — pre-breeding
New variability to be added to the existing database
Database to be updated
Seed material to be checked
Reference varieties can be reviewed and updated
271 varieties of PM is notified and 61 is maintained by PC
Netherlands and Germany already introduced pest and disease resistance as trait
The guidelines will be with photographs
6000 registered genotypes are conserved by Plant Authority in Genebank
Updating the example varieties in the guidelines
Biochemical: Starch, protein, fat, zinc, iron and other special traits,
Stay green, resistance and susceptibility to biotic and abiotic stresses
DNA markers / finger printing

6.4: Sorghum DUS descriptor review meeting, PPV&FRA - New Delhi, 23rd September 2015, at IIMR,
Hyderabad: The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi
Gowda, Former Deputy Director General (Research), ICRISAT to review and harmonize the DUS testing guidelines in
sorghum. Dr. HP Yadav, Project Coordinator & Nodal Officer (DUS), AICRP on Pearl Millet, Mandor, Jodhpur is the
other member of the Task Force apart from Director, IIMR and Dr. Hariprasanna K, Senior Scientist, IIMR and Nodal
Officer (DUS). Dr. V R Shelar, Seed Research Officer and Co-Nodal Officer, MPKV, Rahuri and Dr. BVS Reddy,
Former Principal Scientist (Sorghum), ICRISAT are the invited members of the Task Force. Sh. Dipal Roy Choudhury,
Joint Registrar, PPV&FRA is the member secretary. The first meeting of the Task Force to review the sorghum DUS
testing guidelines was held at IIMR on 23rd September 2015. Dr. Hariprasanna, Nodal Officer, presented the overall
progress of DUS testing in sorghum starting from 2008 covering the type of candidate varieties undergone DUS
testing, the contribution of different sectors, the analysis of candidate varieties applied for registration with regard to
the number of claims, most and least commonly claimed distinctive characteristics, differences observed from the
claims, type and frequency of reference varieties used, etc. He proposed the amendments to be made in the existing
test guidelines with respect to the testing procedure, plot size, grouping traits, table of characteristics, new
characteristics to be added, etc. The Task Force discussed elaborately each and every point put forth by the Nodal
Officer and proposed the draft modifications to be incorporated in the test guidelines for consideration by the
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PPV&FRA. Discussions were also held on maintenance and characterization of reference and example varieties,
development and strengthening of database, possibility of inclusion of molecular characterization in DUS testing, etc.
All the sorghum breeders from IIMR also participated in the meeting. Based on the deliberations held the draft revised
DUS test guidelines has been prepared by the Nodal officer and submitted to PPV&FRA.

7. Genetic stocks registration

7.1: Sorghum genetic stocks registered with NBPGR: A total of 75 applications were submitted to PPV&FRA.
Certificates for 58 sorghum genetic stocks were received from PPV&FRA so far. The list of 66 sorghum varieties
registered with PPV&FRA is presented in Table 6.

Table 6: List of genetic stocks registered with NBPGR (As on 31st March 2016)
S Crop Botanical National Donor INGR Year Pedigree Developer Developing Novel unique features
No name name identity identity No 9 P institute q
B Sarath Babu, HC Immune to yellow
Sorghum U- Thong - Sharma, RDVJ BNBPGR, RS, -
! Sorghum bicolor EC434430 IS 41762 2022 2002 (EC434430) sel Prasada Rao and KS Hyderabad i/lueglggcf;\ans?sasp:éghari
Varaprasad P
BML-11 Sai Kumar Ramnujam,
(SUVAN 3-B96- | E Satyanaryana, P ARS, ANGRAU, ]
2 | Maize Zeamays | ICA11285 BML-A1 | 4029 | 2004 | 1343212 | Mary Rekha S Amberpet, Tassel reserbing
1-1-3-xb-xb-xb- Ravindra Babu, P Hyderabad 9 P
xb Shanthi & D Rajesham
Sai Kumar Ramnujam, Prlohﬂe rabg't edar; leat
BML-2 (X1 Y E Satyanaryana, P tolerant to banded leal
110-9N 096 K- | Marv Rekha. S ARS, ANGRAU, | sheath blight ( BLSB),
3 Maize Zea mays 1C411279 BML-2 4024 2004 y f Amberpet, Sorghum downy mildew
1-1-1-1-2-1-2b | Ravindra Babu, P Hyderabad (SDM), PFSR, and water
Xb-xb-1-Xb Shanthi and D v ), TR,
Rajesham Ioggln_g _and G_enerral
Combining Abilty (GCA)
BN Narkhede, JV Patil,
SB Chaudhary, BK CMS, thermoinsensitive
4 Sorghum Si(;:)glgtjm igg%g?l 140A&B | 4094 2004 iggg;azog Katule, SB Wandhekar, | MPKV, Rahuri with high yield and long
VM Kulkarni & BB paricle ( 28cm)
Thombare
Sel from S SK Pahuja, RPS
153/V 60-1 x Grewal, Rajesh Yadav, ) Low HCN (Hydrocyanic
5 | Sorghum §|2Lg|2rum 1C471842 S4371 | 5016 | 2005 | Sorghum Yogesh Jindal, SR E"Crggfl :SC:;’;; acid), IVDMD) & multiple
roxburghiil P-1- Pundir, YP Luthra, AS resistance
3-7-1-1 Rathi and SP Singh
ICSA56
Saccharum (Sorghum) x Sugarcane .
6 Sugarcane | x Sorghum | 1C522943 SSH-1 5021 2005 | 1376316 N Vijayan Nair Breeding Institute gzg{:ﬁ a?jtr:]Niesn orghum
hybrid (Saccharum (SBI), Coimbatore 9
officinarum)
Selection from .
Sorghum Hegari landrace Prabhaker, SS Rao, IK gz::?rga:)s — Better drought tolerant
7 Sorghum ; 1C549901 CRS-1 7026 2007 | from Hegari ) ! .
bicolor . . Das, MS Raut Sorghum, mechanism
village Hegari
h - Sholapur
village, Bijapur
8 | soghum | S0ONUM | egens1g MS4638 | 8080 | 2008 | 463B-SPVA63x | Aruna, RV Vidya NRC on Sorghum, |\ oce Sorghum hybrid,
bicolor 2219B Bhushanam and N Hyderabad SPH 1148 with high
Seetharama 4 g
yield
) . Converted male &
9 | sorghum | SO 1 iesgiog3 NR486R | 808l | 2008 | NRABE-IS23521 irﬁﬁg”;‘smyg NRC on Sorghum, | (e P TR
9 bicolor X SPVATS Bhushanam and N Hyderabad purp ghum fybrid,
SPH 1148 with high
Seetharama ’
yield
Sorghum . . M Elangovan, PG NRC on Sorghum, | Shoot fly resistance and
10| Sorghum bicolor 1345715 EC13 8082 2008 | EC3 Padmaja & Prabhakar Hyderabad high grain yield
M Elangovan, UD DSR
" Chavan, VR Bhagwat, L .
11 | sorghum | 09U 1 esee017 SPv1742 | 9017 | 2009 | Selectionfom oo geswararao, B | Relendranagar, | Good rofi and dough
bicolor EC515837 Hyderabad, making qualities
Venkatesh Bhatt, CV
. Andhra Pradesh
Ratnavathi
) ) ) ) Male sterility, with sweet
Sorghum 1C567687 & MS line 2219B x SPV S Audilakshmi, C DSR, Rajendra- '
12| Sorghum bicolor 1C567688 126 A&B 9018 2009 126 Aruna, N Seetharama nagar, Hyd., AP ;trilil; ir;?oa:eyed yellow
Sorghum 1C567689 & MS line 2219B x SPV S Audilakshmi, C DSR, Rajendra- Male sterility, with yellow
13 | Sorghum bicolor 1C567690 91A&B 9019 2009 221 Aruna, N Seetharama nagar, Hyd., AP grain colour
Sorghum IC567691 & MS line 2219B x1S3691 | S Audilakshmi, C DSR, Rajendra- Male sterility, with high
14 | Sorghum bicolor 1C567692 356A & B 9020 2009 XM 35-1 Aruna, N Seetharama nagar, Hyd., AP cane yield
Sorghum 1C567693 & MS line S Audilakshmi, C DSR, Rajendra- Male sterility, with sweet
15 | Sorghum bicolor 1C567694 288A&B 9021 2009 | 4228 x 3108 Aruna, N Seetharama nagar, Hyd., AP bold grain
Sorghum 1C567695 & MS line S Audilakshmi, C DSR, Rajendra- Male sterility, with sweet
16 | Sorghum bicolor 1C567696 45A & B 9022 2009 | 2968 xM 351 Aruna, N Seetharama nagar, Hyd., AP bold grain
Sorghum NRCDFR- NRCSFR 06-1- C Aruna, PG Padmaja, DSR, Shoot fly tolerance with
17 | Sorghum bicolor IC569675 06-1 9088 2009 SPV-15-18 x IS Vittal Sharma, T Rajendranagar, multiple resistance to
1-Sorghum & millets genetic resources, IPR & PVP management-agm16 Page 11 of 26
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S Crop Botanical National Donor INGR . Developing )
No name name identity identity No Year Pedigree Developer institute Novel unique features
2122 Hussain, VR Bhagwat, Hyderabad, AP leaf diseases and also
S Audilakeshmi, N agronomic superiority
Seetharama and yield
M Elangovan, SS Rao, DSR, High grain yield and high
Sorghum Prabhakar, Vilas A Rajendranagar, biomass under rabi
18 | Sorghum bicolor 1C392140 PECL7 9089 2009 | PECIT Tonapi, D Chandra , Hyderabad, conditions and shallow
Sekara Reddy Andhra Pradesh soil
Recombinant S Audilakshmi, IK Das, DSR,
Sorghum PDSR- inbred line from N Seetharama, RB Rajendranagar Grain mould resistance
19| Sorghum bicolor 10570245 GM-25 9030 2009 | cross206BxB | CNOrade, PN Mane, Hyderabad, and round grain
58586 MY Kamtar, YD Andhra Pradesh
Narayana
S Audilakshmi, IK Das, DSR
Sorghum PDSR- RIL from cross N Seetharama, RB Rajeﬁdranagar Grain mould resistance
20 | Sorghum ; 1C570246 9091 2009 Ghorade, PN Mane, ! ] ¥
bicolor GM-83 296 B x B 58586 Hyderabad, with greyed yellow grain
MY Kamtar, YD
Andhra Pradesh
Narayana
S Audilakshmi, IK Das,
DSR,
21 | Sorghum Sorghum 1C570247 PDSR- 9092 2009 RIL from cross (N;,r%?:iargm\h;i Rajendranagar, Grain mould resistance
9 bicolor GM-92 296 B x B 58586 N ! Hyderabad, with tall plant type
MY Kamtar, YD Andhra Pradesh
Narayana
S Audilakshmi, IK Das, DSR
Sorghum PDSR- RIL from cross N Seetharama, RB Ra'eﬁdrana ar, Grain mould resistance
22 | Sorghum 0y 1C570248 9093 | 2009 Ghorade, PN Mane, J gar, : Sistan
bicolor GM-98 296 B x B 58586 Hyderabad, with yellow white grain
MY Kamtar, YD
Andhra Pradesh
Narayana
S Audilakshmi, IK Das, DSR
N Seetharama, RB L Grain mould resistance
Sorghum PDSR- RIL from cross ' Rajendranagar, ]
23 | Sorghum bicolor 1C570249 GM-124 9094 2009 206 B X B 58586 Ghorade, PN Mane, Hyderabad, with tall plam type and
MY Kamtar, YD Andhra Pradesh long panicles
Narayana
S Audilakshmi, IK Das,
N Seetharama, RB DSR,
Sorghum 09037; RIL from cross ' Rajendranagar, Late duration grain
24 [ Sorghum bicolor 1C570250 1C570250 9095 2009 296 B x B 58586 Ghorade, PN Mane, Hyderabad, mould resistance
MY Kamtar, YD Andhra Pradesh
Narayana
S Audilakshmi, IK Das, DSR
N Seetharama, RB ! Grain mould resistance
25 | Sorghum S‘orghum 1C570251 PDSR- 9096 2009 RIL from cross Ghorade, PN Mane, Rajendranagar, with long primary
bicolor GM-170 296 B x B 58586 MY Kamtar, YD Hyderabad, branches
! Andhra Pradesh
Narayana
S Audilakshmi, IK Das,
DSR,
26 | Sorghum Sorghum |C570252 PDSR- 9097 2009 RIL from cross ’c\l;ri ?gglar;m\}l;i Rajendranagar, Early duration grain
9 bicolor GM-203 296 B x B 58586 : ’ Hyderabad, mould resistance
MY Kamtar, YD Andhra Pradesh
Narayana
Sorghum MS 3042 AKMS 14B x S Audilakshmi, C DSR, Rajendra- Dwarf MS line with high
27 | Sorghum bicolor C572930 A&B 9098 2009 CSV8R Aruna, N Seetharama nagar, Hyd., AP crude protein
. . DSR, Medium early duration
28 | sorghum | S0ONUM | eg00a; MS3ISL | g099 | 2009 | 227Bx458 S Audilakshmi, C Rajendranagar, male sterile line with
bicolor A&B Aruna, N Seetharama " .
Hyderabad, AP high stalk protein
I . DSR Medium tall male sterile
Sorghum MS 3062 S Audilakshmi, C L S .
29 | Sorghum bicolor 1C572932 A&B 9100 2009 | 27BxIS 19305 Aruna, N Seetharama Rajendranagar, line with good quality of
Hyderabad, AP stalk
(IS 3677 x1S - . DSR, Medium duration MS line
30 | Sorghum ;‘Zﬁgr“m 1C572933 ’\:2%009 9101 2009 | 1054) x SPV irﬁgg”?lkssgn;tlhaiama Rajendranagar, with superior stover
775 ! Hyderabad, AP quality
) . DSR Medium dwarf MS line
Sorghum MS 3182 191Bx1S3922 | S Audilakshmi, C L P )
31 | Sorghum bicolor 1C572934 A&B 9102 2009 « karad local Aruna, N Seetharama Rajendranagar, with high ash (9.6%) in
Hyderabad, AP stalk
Resistance to multiple
Sorghum M Elangovan, TG DSR, foliar diseases-rust,
32 | Sorghum 0rg 1C345703 EC-1 9103 2009 | EC-1 Nageshwara Rao, N Rajendranagar, anthracnose, zonate leaf
bicolor DA )
Sivaraj Hyderabad, AP spot, sooty sripe and
downy mildew
Resistance to multiple
M Elangovan, TG DSR, o
33 Sorghum S‘orghum 1C345733 EC-31 9104 2009 EC-31 Nageshwara Rao, N Rajendranagar, foliar diseases - rust,
bicolor Svarai Hyderabad. AP zonate leaf spot, sooty
J V' ' stripe and ergot
Resistance to multiple
Sorghum M Elangovan, TG DSR, foliar diseases - rust,
34 | Sorghum 0rg 1C345734 EC-32 9105 2009 | EC-32 Nageshwara Rao, N Rajendranagar, zonate leaf spot, sooty
bicolor DA - !
Sivaraj Hyderabad, AP stripe, downy mildew
and ergot
Resistance to multiple
Sorahum M Elangovan, TG DSR, foliar diseases - rust,
35 | Sorghum bico%or 1C345772 SEVS-6 9106 2009 | SEVS-6 Nageshwara Rao, N Rajendranagar, zonate leaf spot, sooty

Sivaraj

Hyderabad, AP

stripe,downy mildew and
ergot
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S Crop Botanical National Donor INGR . Developing )
No name name identity identity No Year Pedigree Developer institute Novel unique features
Augxillary branched
. somaclonal mutant
Sorghum Somaclonal gr\s/l '\Sﬂgjgzlr?aprpwvary égrslgglrt;:aétation derive_d from AL variety
36 | Sorghum } 1C0585920 ShABM 10131 | 2010 | Mutant of Al e Dar " | of rabi sorghum, produc-
bicolor variet Kulkarni, SS Patil and UAS, Dharwad, tive ear heads are bran-
Y- MS Kuruvinashetti. Karnataka ] > O
ched with grain size on
par with main ear head.
Sorghum Sakkari fil?:lleecrtéofri]eflzjosnc])f BD Biradar, GM /T;rgilc%rl]tﬂral Source of very sweet
37 | Sorghum bicolor 1C0585921 'J\/lulflgka” 10182 | 2010 North gg”g:;rﬁgvzggl iand Research Station and soft hurda grains.
Karnataka. gl (RARS), Bijapur
Sorghum Atharga Selection from ggs:{:ﬁﬂgﬁ;ﬁh’: s UAS, Dharwad,
38 | Sorghum 0rg 1C0584056 Kempu 10003 | 2010 | farmer's field in janar, fien ' RARS, Bijapur, Good flaking quality
bicolor ) Prema B Patil, SB
Jola Atharga village ) Karnataka
Devarnavadagi
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB
Ghorade, Usha DSR,
Sorghum DSR- 112 x 1S 25017- ! Rajendranagar, Early duration grain
39 | Sorghum bicolor 1C0584513 GMN-41 10004 | 2010 43 JSSG?diVPgoranchand, Hyderabad, mould resistance
Audilakshmi, IK Das, Andhra Pradesh
TG Nageshwar Rao, N
Seetharama
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB
Ghorade, Usha DSR,
Sorghum DSR- 112 x 1S 25017- ! Rajendranagar, Grain mould resistance
40| Sorghum bicolor IC0584514 GMN-42 10005 2010 | 4y fgﬁe;daévP%oranchand, Hyderabad, with greyed yellow grain
Audilakshmi, IK Das, Andhra Pradesh
TG Nageshwar Rao, N
Seetharama
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB
Sorghum DSR- Ghorade, Uisha [R)g'zﬁdrana ar Tall grain mould
41 Sorghum 0rg 1C0584515 10006 2010 11215 25017-58 | Saxena, Pooranchand, I gar, ' grain |
bicolor GMN-46 D Jadav. S Hyderabad, resistant line
Audilakshmi, IK Das, Andhra Pradesh
TG Nageshwar Rao, N
Seetharama
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB DSR,
2 | soghum | S99 | icospasi DSR- 10007 | 2010 | 112152501710 | Sevems, Pooranchand, | Relendranagar, | Gran mouid resisiance
9 bicolor GMN-52 D Jadav. S ' Hyderabad, with yellow white grain
Audiakshmi, IK Das, | Andfra Pradesh
TG Nageshwar Rao, N
Seetharama
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB DSR
Ghorade, Usha L Tall grain mould
43 | Sorghum S.orghum 1C0584517 DSR- 10008 | 2010 SRT26Bx1S Saxena, Pooranchand, Rajendranagar, resistant line with long
bicolor GMN-58 25017-280 Hyderabad, .
JD Jadav, S Andhra Pradesh panicle
Audilakshmi, IK Das,
TG Nageshwar Rao, N
Seetharama
SS Ambekar, MY
Kamtar, K
Ganesamurthy, RB
Sorghum DSR- GMRP 9x IS Ghorade, Usha g?:ﬁdrana ar Grain mould resistance
44 | Sorghum 0y 1C0584518 10009 2010 Saxena, Pooranchand, J gar, L H
bicolor GMN-59 25017-282 D Jadav. S Hyderabad, with circular grain
Audilakshmi, IK Das, Andhra Pradesh
TG Nageshwar Rao, N
Seetharama
Sorghum 1C0584519 & MS3054 27Bx GM S Audilakshmi, C DSR, Rajendra- Tall MS line with high
45 | Sorghum bicolor 1C0584520 A&B 10010 | 2010 97433 Aruna, N Seetharama nagar, Hyd., AP grain yield
DSR High grain yielding MS
Sorghum 1C0584521 & MS3060 S Audilakshmi, C L line with long panicle
46 | Sorghum bicolor 1C0584522 A&B 10011 | 2010 | 27BXN99 Aruna, N Seetharama Rajendranagar, and medium dwarf plant
Hyderabad, AP height
Sorghum 1C0584523 & MS3061 S Audilakshmi, C DSR, Rajendra- MS line of early duration
47 | Sorghum bicolor 1C0584524 A&B 10012 | 2010 | 27BxIS19305 Aruna, N Seetharama nagar, Hyd., AP and with high grain yield
DSR Very tall MS line with
Sorghum 1C0584525 & MS3095 S Audilakshmi, C L high grain yield, long
48 | Sorghum bicolor 0584526 A&B 10013 | 2010 | 422BxIS 25017 Aruna, N Seetharama Rajendranagar, panicle and grey yellow

Hyderabad, AP

grain
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S Crop Botanical National Donor INGR . Developing )
No name name identity identity No Year Pedigree Developer institute Novel unique features
I . DSR, MS line with high grain
Sorghum 1C0584527 & MS3143 S Audilakshmi, C ° ; )
49 | Sorghum f 10014 | 2010 | 463Bx SPV 475 . Rajendranagar, yield and medium plant
bicolor 0584528 A&B Aruna, N Seetharama Hyderabad, AP height
Sorghum 1C0584529 & MS3146 S Audilakshmi, C DSR, Rajendra- Late duration MS line
50 | Sorghum bicolor 1C0584530 A&B 10015 | 2010 | 4638 x SPV 475 Aruna, N Seetharama nagar, Hyd., AP with high grain yield
) ’ DSR MS line with medium
Sorghum 1C0584531 & MSS3183 AKMS 14B x IS S Audilakshmi, C N > .
51 | Sorghum bicolor 0584532 A&B 10016 | 2010 25017 Aruna, N Seetharama Rajendranagar, h§|ght, s‘hor‘t pedicel and
Hyderabad, AP high grain yield
52 | Sorghum Sorghum 1C0584533 & NS3216 A 10017 | 2010 SPGM 94009 x S Audilakshmi, C DSR, Rajendra- Medium duration, tall MS
Y bicolor 1C0584534 &B SPV 1231 Aruna, N Seetharama nagar, Hyd., AP line with high grain yield
Sorghum 1C0584535 & NS3228 A 2219B x (SPV S Audilakshmi, C DSR, Rajendra- High yielding MS line in
53 | Sorghum bicolor 1C0584536 &B 10018 | 2010 462 x IS 18475) Aruna, N Seetharama nagar, Hyd., AP with grain
Sorghum BD Biradar, SK ieﬁgﬁlm Restorer on Maldandi
54 | Sorghum 019 1C0594687 BRJ 62 13005 | 2013 | AL1XSPV 488 Pattanashetti & Gowri g . source of male sterility in
bicolor M Saiianar Research Station, Rabi Sorghumm
Ul Bijapur, Karnataka ghum.
Regional Agricultural Reglonal
Sorghum Research Station Agricultural Distinct yellow grain.
55 | Sorghum ; 1C0595529 PYPS-2 13006 2013 Local landrace ’ Research Station, ! N -
bicolor Palem, Mahabubnagar, good roti making quality.
Palem, Maha-
Andhra Pradesh
bubnagar, AP
Mutant deriva- ) Low hydrocyanic acid
. SK Pahuja, C Aruna, DSR :
Sorghum tives of forage - ’ L (HCN) (66.6 ppm), high
56 | Sorghum bicolor 1C0597771 SSG 226 13055 | 2013 sorghum variety PK Shrotria, BR ; Rajendranagar, digestibility and high
Ranwah & JV Patil Hyderabad, AP -
SSG 59-3 leaf-stem ratio.
C Aruna, PG Padmaja, Indian Institute of .
Sorghum NRCSFR Shoot fly ' ’ h Shoot fly resistant over
57 | Sorghum bicolor 075 15006 | 2015 resistant VR _Bhagwat and JV Millets Research, the parent 278
Patil R.nagar, Hyd.,
_ C Aruna, PG BMR with high
58 | Sorghum a‘;;glgr“m spvas | 1s027 | 2015 | PO midib taiﬁjmaka”‘h and V| podmaja, VR digestibility and low
Bhagwat &JV Patil | lignin content
50 | Sorghum Sorghum Recommended MS SLA9 NS line Prabhakar, M AV Umakanthand | MS line with bold seed,
Y bicolor &SLB9 Elangovan and IK Das JV Patil high yielding "good GCA
MS SLA Prabhakar, M Early MS line with
60 | Sorghum S_orghum Recommended | 29 & SLB MS line Prabhakar, M Elangovan and IK | compact head, high yield
bicolor Elangovan and IK Das
29 Das and more branches
8. Intellectual property management
8.1: National Agricultural Innovation Fund Intellectual Property Management and Transfer/

Commercialization of Agriculture Technology

8.1.1: ICAR-IIMR MoU with eFresh Healthy Food Happy Life Pvt Ltd, Hyderabad: It has been agreed that the eFresh
Healthy Food Happy Life Pvt Ltd, Hyderabad shall distribute the Jowar “Eatrite” Products (Jowar atta, multigrain atta,
jowar cookies, jowar pongal mix produced by the ICAR-IIMR. This Agreement shall be in force for a period of 24
months from 23rd November, 2015 to 22nd November, 2017.

8.1.2: ICAR-IIMR MoU with M/s Azure Edge Ventures Pvt Ltd, Bangalore: The M/s Azure Edge Ventures Pvt Ltd,
Bangalore approached the ICAR-IIMR to license their technology and market their Jowar Puffs under M/s Azure Edge
Ventures brand name in retail and wholesale. This Agreement shall be in force for a period of 36 months from 20t
February, 2016 to 19t February, 2019.

8.1.3: First ITMC meeting on 17th June 2015: The IIMR’s Institute Technology Management Committee meeting was
held on 17t June 2015 at 10.30 AM with the approval of the Acting Director. Dr TG Nageswara Rao, Acting Director
and Chairman ITMC-IIMR chaired the proceedings and attended by following member’s viz., Dr SK Soam, Principal
Scientist — IPR Expert, NAARM, Dr Vilas A Tonapi, Principal Scientist and IPR Expert, Dr IK Das, Principal Scientist
and Member Secretary—IRC, Dr HS Talwar, Principal Scientist and Officer In-charge PME Cell, Dr B Dayakar Rao,
Principal Scientist, Sri SK Singh, SAO and Sri AN Murthy, FAO, and two advocates from RVR Associates. The
meeting was organized by Dr M Elangovan, Member Secretary and Nodal Officer (IPR). The following agenda was
discussed and decision taken during the meeting. Discussion and decisions taken

e Dr M Elangovan, Member Secretary, IIMR — ITMC has briefed the progress made during 2014-15 to the
members of the committee.

e The members of ITMC have approved to file the opposition against the identical Trademark of MHS
Pharmaceuticals for safeguarding the IIMR’s Trademark EATRITE. The opposition filing fee structure also
discussed for approval

o The IIMR will collect all the evidences to support the opposition case in all means of its media.

o Eight TM of IIMR products viz., eatrite jowar, eatrite bajra, eatrite ragi, eatrite foxtail millet, eatrite kodo millet,
eatrite proso millet, eatrite barnyard millet and eatrite little millet were filed on 9th April 2015.
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o Agencies which completed 3-5 year period of its licensing agreement to commercialize CSH 24MF or other
sorghum genotypes will be informed the notice of “termination of license” to avoid misuse of IIMRs license.

o An appropriate model for remuneration to scientists who has involved in making IP profits through technology
licensing & commercialization will be formulated in line with IPR guidelines & followed in sister ICAR institutes

o The meeting ended with thanks to the Acting Director, all members and special invitees by Nodal Officer.

8.1.4: Second ITMC meeting on 27th November 2015: The [IMR’s Institute Technology Management Committee
meeting was held on 27t November 2015 at 02.30 PM with the approval of the Acting Director. Dr TG Nageswara
Rao, Acting Director and Chairman ITMC-IIMR chaired the proceedings and attended by the following member’s viz.,
Dr SK Soam, Principal Scientist — IPR Expert, NAARM, Dr IK Das, Principal Scientist and Member Secretary—IRC, Dr
HS Talwar, Principal Scientist and Nodal Officer, PME Cell, Dr Shyam Prasad, Principal Scientist & I/C AO, Dr B
Dayakar Rao, Principal Scientist, and Sri AN Murthy, FAO. The meeting was organized by Dr M Elangovan, Member
Secretary and Nodal Officer (IPR). The following agenda was discussed and decision taken during the meeting. The
agenda and decisions taken during the meeting as follows

Progress of ITMU at [IMR during 2015-16
o Registration certificates received for 3 sorghum genotypes (2219A, NTJ2 and PSV 2) from PPPV&FRA
Applications for two sorghum genotypes (CSV 30F and CSV 32F)submitted to the PPV&FRA
One genetic stock (NRCSFR 07-5) is registered with NBPGR
One MoU between IIMR and eFresh for sorghum value added products
Rs 50000 earned as revenue through MoU
Notice of opposition to Medplus case is submitted
Letter of termination and request for renewal of licensing to AgriNova, Godavari Seeds and Malleswara Agro
Agencies sent
o Two meetings on revising Pearl Millet and Sorghum DUS guidelines attended and organized
e CRP-AB sorghum germplasm monitoring done at Akola and Udaipur

Agreement between IIMR and Hope Blessings Pvt Ltd — Production partner on behalf of IIMR

o Only Bipartitite agreement, Between [IMR and Hope Blessings Pvt Ltd as production and marketing rights and
the draft agreement will be discussed during the next ITMU meeting

o The charges will made as per the quantity of the product and royalty charges will be made separately

o Products rates and revisions must be done in discussion with IIMR

e For quality related problems the Hope Blessings Pvt Ltd will be responsible. The cost of quality control and
inspection cost per trip

o Hope Blessings Pvt Ltd can make any agreement for marketing to any reputed firm. However, the firm has to
have agreement with IIMR

¢ [IMR may give a paper advertisement on the potential technology for production and marketing.

MoU with Hope Blessings Pvt Ltd — Export to African countries
o Hope Blessings Pvt Ltd may make a brief proposal on exporting sorghum value added products for
popularization in Africa to the Ministry of Agriculture

Agreement on roti making machine renting-out to Millets World
e The present value of the machine may be calculated from depreciation value of machine from the date of
purchase by the external engineer as expert member of the committee
o Rates for renting-out the machine may be calculated on the basis of hourly production of rotis, power
consumption by the machine and the warrantor cost
o Accidental and maintenance clause should be added as the sole responsibility of the firm by the firm only
¢ |IMR may give a paper advt. on the proposed renting-out of roti making machine for jowar roti production

Advanta — CSH 24MF - Jumbo Gold TM
o The original hybrid name CSH 24MF should be printed alongside of the trade name (Jumbo Gold).
o Advanta should give an undertaking on the non-inclusion of CSH 24MF as mistake and it will be printed in the
seed pockets of the next seed lot

MoU between IIMR and EID Parry on Sweet Sorghum production
e Itis under the National Fund Project. ADG has requested feasibility study for the sweet sorghum
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e The study may be submitted in the contract research / extension project to study the techno-economic

feasibility with EID Parry

Other items relevant to IPR discussed with the permission of Chairman
e Afirm is interested in collaborating with ICAR-IIMR for re-designing the table-top roti making machine and
compatible design of flaking machine. The firm may be accommodated as incubate in the BPD.
A MoUs with the fellow/firm will be developed to fine-tuning the machineries
Monitory benefit to the scientists and others working on IPR licensing and royalty will be worked out
Tender will be published for all new varieties and hybrids in newspaper
Quotation for all the equipments proposed under the BPD may be kept ready. Use the available DG&S rate
contract procedures available for quicker purchasing of the equipments

8.1.5: Third ITMC meeting on 17th December 2015: The IIMR’s Institute Technology Management Committee meeting
was held on 17t December 2015 at 02.45 PM with the approval of the Acting Director. Dr TG Nageswara Rao, Acting
Director and Chairman ITMC-IIMR chaired the proceedings and attended by the following member's viz., Dr SK
Soam, Principal Scientist — IPR Expert, NAARM, Dr IK Das, Principal Scientist and Member Secretary-IRC, Dr HS
Talwar, Principal Scientist and Nodal Officer, PME Cell, Dr AV Umakanth, Principal Scientist, and Dr Avinash Singode.
The meeting was organized by Dr M Elangovan, Member Secretary and Nodal Officer (IPR). The following agenda
was discussed and decision taken during the meeting. The agenda and decisions taken during the meeting as follows

Interface meeting with Dr Rakesh Chopra, Managing Director, Hemdeep Investment Pvt. Ltd. Hyderabad on
licensing of sorghum parental lines and genetic stocks
e Sri Sudhir Chopra and Rakesh Chopra from Hemdeep Pvt. Ltd briefed their companies activities and
expectations from IIMR — Hyderabad
e They are interested in parental lines, segregating materials and germplasm of sorghum and pearl millet
The target traits interested by them are dual-purpose, sweet sorghum, fodder sorghum, tolerance to grain
mold and shoot fly
Field visit will be organized separately for selecting their desirable material
The ITMC has decided to re-categorize rates of the segregating material licensing into three
[IMR can commercialize only the material owned by them and protected under PPV&FRA
ICAR and IIMR Logo should be used in the seed pockets by the licensee

8.1.6: Fourth ITMC meeting on 8th February 2016: The [IMR’s Institute Technology Management Committee meeting
was held on 8t February 2016 at 11.00 AM with the approval of the Acting Director. Dr TG Nageswara Rao, Acting
Director and Chairman ITMC-IIMR chaired the proceedings and attended by the following member's viz., Dr SK
Soam, Principal Scientist — IPR Expert, NAARM; Dr Vilas A Tonapi, Principal Scientist — IPR Expert, IIMR; Dr IK Das,
Principal Scientist and Member Secretary-IRC; Dr HS Talwar, Principal Scientist and Nodal Officer, PME Cell; Dr B
Dayakar Rao, Principal Scientist; Dr CV Ratnavathi, Principal Scientist; Sri SK Singh, SAO, IIMR; and Sri AN Murthy
FAO, IIMR. The meeting was organized by Dr M Elangovan, Member Secretary and Nodal Officer (IPR). The following
agenda was discussed and decision taken during the meeting. The agenda and decisions taken during the meeting
as follows

Finalization of renewal fee of Malleswara Agro Agencies for CSH 24MF

e The multi-cut forage hybrid CSH 24MF is developed to compliment forage requirement of the farmers in the
country. This hybrid has been licensed to six firms so far. Malleswara Agro Agencies is the only successful
firm out of the six with large scale seed production of CSH 24MF to cater the need of the forage seed to the
farmers of the country. This firm has spent its two years only to standardize the seed production of CSH
24MF. Hence could not gain much commercially. They have paid the royalty charges of Rs 55734 (@3.00%)
from its revenue of 2013-14 and 2014-15.

e The firm has requested for renewal with the license fee at Rs 2.00 for next three years (28th Sep 2015 to 27th
Sep 2018) due to less commercial gain in the previous license period.

e The committee did not agree for Rs 2.00 and subject to negotiations. The committee recommends that the
estimated loss may be compensated in the renewal fee and fixed at Rs 3.00 lakhs for further three years upto
27t September 2018.

Benefit sharing of royalty charges received for CSH 24MF
e The draft document of sharing the royalty charges was circulated and discussed
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e ltisagreed as per the ICAR guidelines

Categorization of segregating material into three types
e A separate meeting including all breeders to decide fixed price for segregating material into three categories
e Discussed on the modalities for consortium mode of Public Private Partnership as followed by CGIAR centres
¢ |IMR cannot handle the seed production of old or unpopular hybrids in addition to the new hybrids. Hence, a
suggestion was made to request the national seed corporations to popularize the hybrids

Hearing notice from IPO for design application
e The committee has recommended Altacit Global the facilitator of the design (pancake) patent application to
attend the hearing meeting
e The applicants of the patent may provide all the relevant information for the meeting

Azure Edge Ventures Pvt Ltd - Licensing of sorghum products
e The company reputation is good. Hence, the company may be included through incubate mode under Agri
Business Incubation

Legal section — ICAR has advised to modify Clause No 12 of the MoU
o This will be followed as we have done for IIMR and APEDA

Drafting MoU for designing roti making machine
o [IMR will make the MoU after repairing the machine including the rental and electricity charges

Draft advertisement for available technology for commercialization under licensing
e  Expression Of Interest for varietal technology and food technology in general may be advertised separately

IDF on syrup making
e Dr CV Ratnavathi, Principal Scientist has presented the status of proposed application for process patent on
syrup making with the advantage of farmers friendly and industry
This is edible syrup and molasses
All the ITMU members tasted the syrup
The ITMU has approved to file the patent through Altacit Global tech
Members also suggested to file patent application for sorghum beer and malt

Implementation of Agri Business Incubation (ABI) at IIMR progress and plan
e ABI sanction letter has been received for from council for Rs 79.15 lakhs
One sensitization meeting was held on 3rd February 2016 with ICRISAT and NAARM
Suggestion to create a Shareholders Company to strengthen the society and industry
Application through shareholder company to DST and DBT for receiving fund
Company has to be floated for millets as a cooperative model
Separate meeting will be called for identifying the modalities of the company
Spend all the amount to be spent till March 2016 including payment of Rs 2.00 lakhs to CPWD to start up the
minor works

Any other IPR related item with the permission of chair
o Dr Dayakar has informed that Industry Interface Meeting will be held at IIMR on 20t February 2016. We may
request the Hyderabad ITMU’s dealing with food products to put their stalls

8.1.6: Fifth ITMC meeting on 15th March 2016: The [IMR’s Institute Technology Management Committee meeting was
held on 15t March 2016 at 02.30 PM with the approval of the Chairman of ITMC. Dr Vilas A Tonapi, Director and
Chairman ITMC-IIMR chaired the proceedings and attended by the following member’s viz., Dr SK Soam, Principal
Scientist — IPR Expert, NAARM; Dr IK Das, Principal Scientist and Member Secretary—IRC; Dr HS Talwar, Principal
Scientist and Nodal Officer, PME Cell; Dr B Dayakar Rao, Principal Scientist; Dr KBRS Visarada, Principal Scientist,
Dr CV Ratnavathi, Principal Scientist; Sri SK Singh, SAO, IIMR; and Sri AN Murthy FAO, IIMR. The meeting was
organized by Dr M Elangovan, Member Secretary and Nodal Officer (IPR). The following agenda was discussed and
decision taken during the meeting. The agenda and decisions taken during the meeting as follows
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Renting-out the roti making machine — discussion on renting fee

e Considering the importance of usage of roti making machine for popularization of jowar and millets rotis, It has
been approved by the ITMC to rent-out the roti making machine with 30% of the net sale price profit will be paid
as renting fee to IIMR (as first party)
The maintenance of the machine has to be done by the second party (the user)
All the raw material will be of the second party
Rs 10000 will be the initial payment as licensing fee to IIMR
Whenever the first party requests, the second party must agree for bulk supply under the brand of eatrite
The MoU must include the clauses on consumer protection, hygiene, quality/food safety, repair work as the
responsibility of the second party
e First party will ensure the quality on daily basis with checks by IIMR may be required
e Expression of Interest (Eol) for renting-out of roti making machine may be placed in the millets website

Sneha Industries-Bangalore — Willing to buy all the technologies - discussion on licensing fee
e The ITMC has approved the base price of Rs 4.00 for 8 of the sorghum food technologies to the second party
whoever comes for bulk licensing of all the 8 products

Progress of ABI
e The councils sanction for Rs 79.15 lakhs till 31st March 2017 is received.
e The amount of Rs 19.15 lakhs for the year 2015-16 is received
e The process for utilizing the complete fund of 2015-16 was briefed

Sharing of licensing fee of “Jowar Puffs” technology
e The activity of sharing the technology licensing fee should go in a sustainable manner
e We should have revolving fund for this activities to help the manpower after the NFSM scenario
e |IMR may plan to create a sustainable model and submit the proposal for Rs 15 lakhs as revolving fund and
submit to the secretary

All IP related documents (Patent/Registration/MoUs/MoAs - copy to IPTM)
e All originals should be maintained with ITMU

e The concen officials dealing with these documents are requested to submit the original /scanned copies of the
agreements with the ITMU

Request from Mrs Razia Begam — Nizamabad, Farmer — Concession on licensing fee

e |IMRis receiving request from public for entering into the marketing of sorghum food products in discount rate

e The ITMC has agreed in principle to license the technologies to the people under the category of small and
marginal farmers, Below Poverty Line (BPL) communities, Women Self Help Group (SHG) with the base price
of 50% of the original cost of the technology

e The licensing is subject to produce the certificates for the claim of the approved category

e This decision is taken by the ITMC to further strengthen the Prime Minister of India’s National programme on
Start up India, Farmers First, Mera Gav Mera Gaurav and Make in India

e ltis also decided that the level of information may vary between the licensee who fully paid and licensee who
pay free or discount price for each technology

e The ITMC also approved to give commonly available farmers friendly technology to farmers at free of cost

Editor Publishing Agreement — Elsevier with IIMR — “Breeding Sorghum for Diverse End Users”
e Itis normal procedure of publisher. Hence, the editors from IIMR may sign the document and send it to Elsevier
e The ITMC also requested the editors of IIMR to get the undertaking with signature from each author who
contributes chapters in the book
e Deposit agreement copy with ITMC

Invention disclosure by the IIMR Scientists for patents
Processing of sorghum (jowar) pasta — Dr CV Ratnavathi

e The invention on sorghum pasta making is a process patent developed during the NAIP

e The ITMC approved to go for prior art searched through the Altacit Global for filing the application
Breaking incompatible barriors through pre-treatment of pollen — Dr KBRS Visarada

e This invention on pollen treatment is of scientific use and no commercial use

e The ITMC approved to go for prior art searched through the Altacit Global before filing the application
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Instant popping lines and instant pops in sorghum — Dr KBRS Visarada

e This invention is not suitable for patent protection

e The ITMC approved to register the potential popping lines under Genetic Stocks Registration with NBPGR,

New Delhi

Identification of forage lines from noval sources — Dr KBRS Visarada

e This invention is not suitable for patent protection

e The ITMC approved to register the potential forage lines under Genetic Stocks registration with NBPGR
Jowar puffing technology — Dr B Dayakar Rao

e The invention is on puffing technology. Jowar puffing is not available in jowar and millets

e The ITMC approved to go for prior art searched through the Altacit Global for filing the application

e Generate data and give the patent profile for prior art search and submit the invention disclosure form to ITMU

Nomination of IPR expert from IIMR as member of the ITMC
e With very good experience in the entrepreneurship development in sorghum value added products, Dr B
Dayakar is unanimously nominated by the ITMC as the IPR Expert Member from IIMR

Registration fees of under Society for Millets Research
e The ITMC has approved to link up the Society for Millets Research for Exclusive paid programme
e The normal programme may be organized as per ICAR through funding from IIMR
e Anproposal for ABI + Company will be established in line with DBT funding

MoU on technology transfer support partnership with Indxces Consulting Pvt. Ltd., Hyderabad — Mr Neeraj
Kathuria

e The ITMC has approved in principle to have support partnership with Indxces Consulting Pvt. Ltd

e The Indxces will be asked to submit their MoU with other sister ICAR institutes

¢ |IMR and Indxces will have second level of meeting after verifying the MoUs

Distribution rights of jowar products — Venkat Agency — Guntur — Sri D Sai Prasad
e |TMC has approved to give the distribution rights on non-exclusive basis to Venkat Agency, Guntur
e Initially two products viz., Jowar Rawa and Atta may be tried in these areas
e |TMC also approved to collect Rs 50000 as upfront fee during the MoU

Any other IPR related item with the permission of chair: The following points were emerged during the other IPR
related matters in the meeting
e Director - IIMR informed that PME cell should act as a Nodal Point for the cluster of activities and one scientist
will be as In-charge
e The main activities of PME are documentation of publication, RPPs, process of publication from IIMR etc. Will
provide PME and documentation room separately
e  PME must answer the questions in the RPP forms
e |IMR will comply the practically feasible process of PME
e The thematic area-wise projects will be formulated in consultation with all scientists. The capable junior
scientists who are due for promotions and require more scores for his promotion under ICARs DPA will be
given a chance to lead the project with seniors as thematic leaders
e Young professionals for IIMR will be discussed based on thematic areas
e After patent application, request for early publication in one month may be requested to speed up patent processing
e A separate request for examination of the patent has to be made by the applicant. The patent applicants from
[IMR may request the concern attorneys for filing the same
e After receiving the first examination report by the applicant, we need send a report on acceptance or rejection
of the examination report by the applicant
e |IMR will initiate the process of filing 3 applications approved by the IMC during the first week of April 2016
through Altacit Global the approved empanelment of attorney by the ICAR

8.2: National Agricultural Innovation Fund — Zonal technology Management Centre
e Monthly reports of 11 ITMUs submitted to IP&TM unit New Delhi since August 2015.
e The 11 ITMUs are ICAR-DGR-Junagarh, ICAR-DSR-Indore, ICAR-IIOR-Hyderabad, ICAR-CICR-Nagpur,
ICAR-CRIJAF-Barrackore, ICAR-CRRI-Cuttack, ICAR-IIRR-Hyderabad, ICAR-NBAIR-Bangalore, ICAR-SBI-
Coimbatore, ICAR-CTRI-Rajahmundry, and ICAR-IIMR-Hyderabad
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8.3: National Agricultural Innovation Fund - Agri-Business Incubation
e The NAIF-ABI's sensitization meeting was organized at IIMR — Hyderabad on 03rd February 2016 at Dr Vilas A
Tonapi, Principal Scientist, Dr M Elangovan, PI-ABI, Dr B Dayakar Rao, Co-PI of the ABI along with Dr K
Srinivas, Principal Scientist, NAARM and Jonothan Philroy, Deputy Manager, ABI-ICRISAT attended the
meeting.
e The purpose of the meeting was to sensitize activities and standard operating procedures of the new ABIs
sanctioned under IP&TM-ICAR. Dr K Srinivas informed that IIMR got high rating in the process of selection the
new ABIs. It is informed that the budget may be released in the first week of March 2016.
e Dr Jonodhan made presentation on Standard Operating Procedures (SOP) of ABIs and reporting mechanism
of the project.
e Under infrastructure to develop ABI unit at IIMR, an estimate from CPWD - Hyderabad was prepared for 18.36
lakhs and submitted to NAIF
e The estimate was approved by the Director (Works), ICAR
Received sanction for 7.87 lakhs and received fund of Rs 19.15 lakhs during 2015-16

8.4: lIMR organized Institute Interface Meet on 20th February 2016: The one-day Industry Interface Meet on
Showcasing of Value Added Technologies was organized at ICAR-Indian Institute of Millets Research (IIMR),
Hyderabad on 20t February, 2016 (Saturday). This meet is sponsored by the National Food Security Mission (NFSM),
Department of Agriculture and Cooperation (DAC), Ministry of Agriculture, Government of India, New Delhi. A total of
60 participants which includes scientists, policy makers, industry and consumers participated in the meet. The major
stakeholders are Ministry of Agriculture, Centre of Excellence, NIN, Britannia, Parle, ITC, Bambino, Haldhiram etc.
The inaugural session was chaired by Dr DP Malik, Additional Commissioner (Agriculture), DAC. The chief guest was
Smt. Usha Rani, Director General, MANAGE, Hyderabad and attended by guest of honors Dr Amitabh Tiwari, Parle,
Mumbai; Sri K Nirmal Reddy, ITC; Dr N Seetharama, Former Director, DSR, Hyderabad. The second session on
showcasing of technologies was chaired by Dr DP Malik, Additional Commissioner (Agriculture), DAC, New Delhi and
co-chaired by Dr N Seetharama, Former Director, DSR, Hyderabad. The speakers of the session are Dr B Dayakar
Rao, Principal Investigator of CoE (Sorghum), Dr Subramanya, Principal Investigator of CoE (Small Millets), and Nikita
Wadhawan, Principal Investigator of CoE (Maize). Smt. Usha Rani, Director General, MANAGE, Hyderabad
inaugurated the exhibition stalls on value added technologies exhibited by Centre of Excellency — Sorghum, Small
Millets, Maize and other ICAR sister institutes. All the participants visited the stall and tasted the products. Ragi malt
vending machine, millet roti making machine and all the value added novel millet products have been exhibited. An
overview of the value added millet products technologies ready for commercialization was given and exhibited. The
third session on technology transfer was chaired by Dr IS Solanki, ADG (FFC), ICAR, New Delhi and co-chaired by Dr
Vilas A Tonapi, Director, IIMR, Hyderabad. The speakers of the session are Dr M Elangovan, Principal Scientist, IIMR;
Dr Nirmal Reddy, ITC, and Sri NG Malleshi, CFTRI.  The important recommendations emerged out during the
deliberations in the meet are as follows,
e We need to consider the urban door delivery of jowar roti to increase market to promote it in large scale.
e Puffs are sold in the entertainment halls where jowar puffs can be promoted in their place of corn and other
cereals.
Promote millet food chain in each colony where you reside.
One-day Millet in the canteen may be promoted in all the government canteens to promote it.
Children’s are to be motivated to drink ragi malt instead of Bournvita and Horlicks.
Modern roti making machine with Fresh atta rotis can be made instantly with super markets to create
awareness and market.
The popular online market www.amazon.in may be contacted to enhance the online marketing.
We need to promote the millets in the North-east plain zone of the country.
e Consumer response of the product needs to be surveyed to enhance the market and up scaling the
technology
e We need Brand Ambassador to deliver the popularization punch word to popularize millet products.
e We need to develop a mechanism for technology transfer of licensing of AVT Il and other segregating
materials in different stages of selection.
e Branding of Indian millets for domestic and global market is required.
e  Communicating the millets products in the TV medias through ads and other means are very important to
popularize the millets products.
e Sorghum or millets ready to eat idli and dosa to be explored at lIMR.
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Popularize millet products first to our own people / own institute/ own system.

IIMR and Bambino can go together to develop the product to solve the shelf life problem through testing
The firm who want to take up crop colonies may enter an MoU with the CoEs to further fine tuning the ideas
to implement

Millets are included in NFSM only in last year due to more demand. We need more number of
demonstrations for millets with Project Coordinator (Small Millets).

Linking the millets product with tradition attracts the policy makers

It was decided that [IMR to address some R&D issues jointly with the industry in enhancing shelf life and
initiate bioavailability of minerals with NIN.

Private players such as Parle, ITC foods and Bambino industries has earnestly vowed to launch few millets
products under nutri / health segment and work in close collaboration with IIMR and other CoE's

DAC has also agreed to increase their efforts in popularizing various commodities closely working with CoE's
and would take appropriate decision in their Annual review meet in April, 2016.

Startup entrepreneurs have sought incubation facility at IIMR for which [IMR has agreed to come up with full
fledged facility in one year time for handholding them.

R&D on value addition of millets will be properly coordinated in order to avoid duplication

Small millets milling unit will be devised with the help CIAE and private entrepreneurs so that primary
processing of all the six small millets will be addressed through a single machine with higher recovery.

Next meeting on industry interface will be organized at CoE on Small millets, UAS, Bengaluru in 2017.

8.5: Clearance for sorghum germplasm supply

ICAR-IIMR has given the clearance for sorghum germplasm supply to Kenya (97 acc.) and (242 acc.) by the
Germplasm Exchange Division, NBPGR, New Delhi

8.6: Status of IP portfolio management at IIMR (2008 — 2016)

ICAR-IIMR has so far filled 4 patent applications

e Ithas registered 3 trademarks, one trademark under litigation and 8 applications of new.

e QOutof 106 applications made to PPV&FRA, 66 sorghum genotypes registered so far

e Outof 74 applications made to NBPGR, 59 genetic stocks registered

e The status of IP portfolio management during 2008-2016 is presented in Table 7

Table 7: Status of IP portfolio management at IIMR (2008 - 2016)
IPR Before | 2008- | 2009- | 2010- | 2011- | 2012- | 2013- | 2014- | 2015- | Total
ITMU 09 10 11 12 13 14 15 16

Patent In process/ Maintained 1 1
New Applications 1 3
Granted

Trademarks In process/ Maintained
New Applications 3 8 11
Granted 3

Plant Variety In process/ Maintained

Protection (with

PPV&FRA)
New Applications 48 4 28 12 2 10 2 106
Granted 3 5 4 3 18 8 27 4 66

Genetic Stocks In process/ Maintained

(with NBPGR)
New Applications 4 3 25 18 3 22 74
Granted 4 3 25 18 3 1 5 59

8.7: Commercialization of technologies and agreements at ICAR-IIMR-Hyderabad

19 times technologies are commercialized since 2008

23 partnerships were developed

16 Memorandum of Understandings and 12 Memorandum of Agreements were signed between parties

10 import permits, 38 SMTAs were signed for germplasm exchange

488 Material Transfer Agreements were signed with bonafied users

One each on simple letter agreement and contract research signed

The status of commercialization of technologies and agreements at [IMR during 2008-2016 is presented in
Table 8
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Table 8: Status of commercialization of technologies and agreements at IIMR (2008 - 2016)
Items Before | 2008- 2009- 2010- | 2011- | 2012- | 2013- | 2014- | 2015- | Total
ITMU 09 10 11 12 13 14 15 16

Number of commercialised technologies 4 3 3 3 2 3 1 19
Number of Partnerships Developed 4 2 5 4 3 3 2 23
Memorandum of Understanding (MoU) 1 1 1 3 1 4 4 1 16
Memorandum of Agreement (MoA) 3 1 2 3 2 1 12
GEX / Import Permit through NBPGR 9 1 10
Standard Material Transfer Agreement (with 24 2 3 2 2 4 1 38
ICRISAT)
Material Transfer Agreement (DSR with 190 45 43 52 58 28 15 19 38 488
bonafied users)
Simple letter agreement 1 1
Contract Research 1 1

8.8: Status of revenue generated through technology commercialization at [IMR during 2008-2016

A total of 36.57 lakhs revenue generated through licensing and commercialization of technologies
During 2015-16, 2.06 lakhs revenue generated
The status of revenue generated through technology commercialization at IIMR is presented in Table 9

Table 9: Status of revenue generation through technology commercialization at IIMR (2008 - 2016)

Source 2008- | 2009- | 2010 | 2011- | 2012- | 2013- | 2014- | 2015- | Total

09 10 -11 12 13 14 15 16
Commercialization of IP Protected Technologies 1.00 1.50 8.50 5.00 9.00 26.50
Commercialization of non-IP Protected Technologies 0.20 0.20 0.40 1.00 1.50 1.00 150 5.80
Training (specific to IP&TM activities) 1.40 2.20 3.60
Royalty charges 0.11 0.56 0.67
Total 1.00 3.10 0.20 0.51 9.50 6.50 12.20 2.06 36.57

8.9: Varietal Technologies Commercialized to Seed companies

A total of 4 prominent varietal technologies are licensed so far

e 9 MoA were signed between IIMR and other parties for varietal technologies
e  The sorghum multi-cut forage varietal technology CSH 24MF has been licensed to 6 companies
e The list of varietal technology commercialization is presented in Table 10
Table 10: The list of varietal technology commercialization at IIMR (2008 - 2016)
SN Name of the Type of variety Licensee Licensing period
technology
1 CSH 24MF Multi-cut forage hybrid Advanta Pvt Ltd, Hyderabad 9t Feb 2015 - 8" Feb 2018
2 CSH 24MF Multi-cut forage hybrid Doctor Seeds Pvt Ltd, Ludhiana 2nd Apr2013 - 1st Apr 2016
3 CSH 24MF Multi-cut forage hybrid Malleshwara Agro Agencies, Yerragudi Village, 28th Sep 2012 - 27th Sep 2015
Bellary Taluk & District (ITMC approved for renewal upto 27t Sep 2018)
4 CSH 24MF Multi-cut forage hybrid Godavari Hybrid Seed Company, 7-62, Anka- 28 May 2012 — 27t May 2015
poor Village, Armoor Mandal, Nizamabad, AP
5 CSH 24MF Multi-cut forage hybrid Agri Nova Seed, Jeedimetla 3 Apr 2012 — 2 Apr 2015
6 CSH 20 MF Multi-cut forage hybrid Kirtiman Agro Gentics Ltd. Aurangabad. 8t Jul 2009 -7t Jul 2012
7 | CSH24MF Multi-cut forage hybrid Kirtiman Agro Gentics Ltd. Aurangabad. 8t Jul 2009 -7t Jul 2012
8 CSH 23 Grain sorghum hybrid Vikky's Agri Sciences Pvt. Ltd. Hyderabad 215t Jan 2008 - 20" Jan 2011
9 | CSH22ss Sweet sorghum hybrid Vikky's Agri Sciences Put. Ltd. Hyderabad 21st Jan 2008 — 20 Jan 2011

8.10: Sorghum Value Added Food Technologies Licensed to Entrepreneurs

A total of 14 MoU were signed between IIMR and other entrepreneurs
Seven MoUs were signed for marketing the sorghum value added products
Six MoUs were signed for technology licensing

One MoU was signed for Research and Development
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Table 11: List of value added sorghum food technology commercialization at IIMR (2008 - 2016)

S. No. Organization Location Purpose
1 M/s Britannia Industries Bangalore R&D
M/s Hope Blessing pvt Limited Delhi Marketing
3 Future Retail Ltd Mumbai Marketing
4 M/s Heritage Fresh Ltd Hyderabad Marketing
5 M/s Bhagyanagar Foods Hyderabad Licensing
6 M/s Vegan Enterprises Hyderabad Licensing
7 M/s GUV Foods Hyderabad Licensing
8 M/s Kottaram Foods Bangalore Licensing
9 M/s Nova Traders Hyderabad Marketing
10 M/s Sri Venkateswara_enterprises Hyderabad Marketing
11 M/s Chandurotis Hyderabad Marketing
12 M/s Matheses Hyderabad Technology licensing
13 M/s Madhav Kalyan Foods Rajahmundry Marketing
14 M/s Adroit Foods Hyderabad Technology licensing

9. Publications during 2015-16

9.1: Journal papers (9)

9.1.1: International (8)

1. Sivaraj N., Kamala V., Pandravada S. R., Sunil N., Elangovan M., Sarath Babu B. Chakrabarty S. K., Varaprasad K. S. and
K.V. Krishnamurthy, 2014. Floristic ecology and phenological observations on the Medicinal flora of Southern Eastern
Ghats, India. Open Access Journal of Medicinal and Aromatic Plants, 5(2): 5-24.

2. Suthakar, V., Mullainathan, L., and M. Elangvoan, 2014. Mutagenic effect of gamma rays and EMS on yield attributes of
sorghum (Sorghum bicolor (L.) Moench) in M1 generation. International Journal of Advanced Research 2(9): 457-465.

3. Elangovan, M., Jain, SK.,, Patel, N.V., Patel, P.R., Raghavendra Rao, K.V., Kiran Babu, P., and M. Jhansi Rani, 2015.
Diversity of Sorghum [Sorghum bicolor (L.) Moench] germplasm from Gujarat, India. International Journal of Advanced
Research, 3(3): 760-777.

4. Elangovan, M., K Ganesamurthy, K Sankarapandian and P Kiran Babu, GIS mapping of sorghum landraces collected from
Tamil Nadu, India. International Journal of Advanced Research, 3(4): 125-131.

5. Elangovan, M., Shrotria, PK., Raghavendra Rao, KV., Khulbe, RK., and P Kiran Babu, 2015. Collection, GIS mapping and
conservation of broomcorn sorghum from Uttarakhand, India. International Journal of Advanced Research, 3(8): 57-69.

6. Pavan K. Chaduvulal, Jyotika Bhati, Anil Rail, Kishore Gaikwad, Soma S. Marla, M. Elangovan and Sanjeev Kumar, 2015. In-
silico expressed sequence tag analysis in identification and characterization of salinity stress responsible genes in
Sorghum bicolor. Australian Journal of Crop Science, 9(9): 799-806.

7. Hariprasanna, K., Agte, V. Elangovan, M., Gite, S., and A. Kishore, 2015. Anti-nutritional factors and antioxidant capacity in
selected genotypes of sorghum [Sorghum bicolor L. (Moench)]. International Journal of Agricultural Sciences, 7: 620-
625.

8. Passoupathy Rajendrakumar, Inapakurti Jaikishan; Ragimasalawada Madhusudhana; Maruthamuthu Elangovan;
Jagannath V Patil, 2015. Development and utility of PCR-based intron polymorphism markers in sorghum [Sorghum
bicolor (L.) Moench], Journal of Crop Science and Biotechnology, 18(5): 309-318.

9.1.2: National (1)

1. Elangovan, M and P Kiran Babu, 2015. Genetic variability and diversity of sorghum landraces collected from Uttar Pradesh,

India. Indian Journal of Plant genetic Resources, 28(2): 213-221.

9.2: Conference presentation/paper/abstract/poster (3)

1. Hariprasanna, K., P. Suresh, C. Aruna, M. Elangovan, V. A. Tonapi and J. V. Patil, 2015. The Stability in the Expression of
Morpho-Agronomic Descriptors over Seasons in Sorghum [Sorghum bicolor (I.) Moench]. In: 2nd Int. Conf. on Bio-
resource and Stress Management during 7-10th Jan 2015 at PJTSAU, Rajendranagar, Hyderabad, India. Abstract no.
ICBSM2498, p 223.

2. Rao, SS., Rao, TGN., Aruna, C., Hariprasanna, K., Mishra, J., and M Elangovan, 2016. Phenotyping pre-released sorghum
hybrids, inbreds and parents for climate change adaptation (pre and post flowering drought and heat stresses) in
dryland SAT climate. Abstract in: Section I: Agriculture and Forestry Sciences, 103 Indian Science Congress, p69.

3. Prabhakar, M Elangovan and DM Bahadure, 2016. Diversifying Rabi sorghum parental lines using indigenous and exotic
germplasm. National Conference on Genetics and Cytogenetics, UAS, Dharwad, February 1-3, 2016.

9.3: Books /Technical bulletins/Book chapters (7)
1. Vilas A. Tonapi, B Venkatesh Bhat, N Kannababu, M Elangovan, AV Umakanth, Raghunath Kulakarni, Krittika V Tonapi, KV
Raghavendra Rao and TG Nageshwar Rao 2015. Millet Seed Technology: Seed Production, Quality Control & Legal
Compliance. 462 pages. ISBN 81-89335-54-5
2. Elangovan, M., and Vilas A Tonapi, 2015. Genetic Resources Management in Sorghum and Millets. Indian Institute of Millets
Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India. 471 pp. ISBN: 81-89335-53-7.
3. Elangovan, M., Vilas A Tonapi, Avinash Singode, KV Raghavendra Rao, Raghunath Kulakami, A Annapurna and TG
Nageswara Rao, 2016. Potential Sorghum Genetic Resources Identified for Utilization. ICAR — Indian Institute of Millets
Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India, 201 pp. ISBN: 81-89335-56-1.
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4. Vilas A Tonapi, Mahala, RS., Elangovan, M., Yogeswara Rao, Y., and OP Yadav, 2015. Public-private partnership with special
reference to seed industry. In: Vilas A Tonapi, B Dayakar Rao and JV Patil Eds. 2015. Millets — Promotion for Food,
feed, Fodder, Nutritional and Environmental Security, Society for Millets Research, 11-127, ICAR - Indian Institute of
Millets Research, 55-64 Pp. ISBN: 81-89335-52-9.
5. Elangovan, M., and Vilas A Tonapi, 2015. Sorghum and Millet Genetic Resources. In: Vilas A Tonapi and JV Patil, Eds. Millets
- Ensuring Climate Resilience and Nutritional Security, Eds, Published by Daya Publishing House — A division of Astral
International Pvt. Ltd. 45-108 Pp.
6. Elangovan, M., 2015. Sorghum germplasm diversity in India. In; SK Soam and M Balakrishnan, Eds. Agrobiodiversity and
Sustainable Rural Development. Published by New India Publishing Agency, New Delhi. 41-53 Pp.
7. Elangovan, M., and P Kiran Babu, 2015. Crop diversity in Andhra Pradesh and their conservation concerns. In: SK Soam and
M Balakrishnan, Eds. Agrobiodiversity and Sustainable Rural Development. Published by New India Publishing Agency,
New Delhi. 123-137 Pp.
Technical articles (2)
1. Elangovan, M., and Vilas A Tonapi, 2015. Millets diversity and intellectual property management. Indian Farming 65 (4): 38-42.
2. Dayakar Rao, B., M Elangovan and Vilas A Tonapi, 2016. Enhanced utilization of nutria-cereals through increased private
sector participation in commercialization of value added food product technologies. www.commoditylndia.com, 16(3):
7-9.

Compilations and documentations (2)

1. Elangovan, M., 2016. Sorghum Genetic Resources Management 2000-2015, 2016. ICAR - Indian Institute of Millets Research
(IIMR), Rajendranagar, Hyderabad 500030, Telangana, India, IIMR Technical Report — 007/2015-16. 70 pp.

2. Elangovan, M., 2015. Sorghum genetic resources, Intellectual property & Plant variety protection management. In: IIMR
publication number — 1/2015-16. Progress Report 2014-15. All India Coordinated Sorghum Improvement Project
(AICSIP), 45 AGM2015, University Agricultural University (UAS), Raichur, IIMR publication number- 1/ 2015-16, Pp.
1-13.

Meeting Organized (11)

1. ITMU/ITMC Meeting organized at [IMR on 17t June 2015 to discuss about the eatrite trademark opposition filing and expiry of

licensing

First International Yoga Day on 215t June 2015

68" Independence Day organized on 15" August 2015

Facilitated the visit of Nigerian scientists on 16th November 2015

ITMU / ITMC Meeting organized at IIMR on 27" November 2015 to discuss about MoU with Hope Blessings, Renting-out roti

machine opposition

ITMU / ITMC Meeting organized at IIMR on 17t December 2015 - discussion with Dr Rakesh Chora — Hemdeep Investment

Ltd. on licensing of segregating materials.

7. National Agricultural Innovation Fund — Agri-Business Incubation (NAIF-ABI) Sensitization Meet on 03rd February 2016 at [IMR

- Hyderabad

8. ITMU/ITMC Meeting organized at IIMR on 08" February 2016 to discuss about renewal fee of Malleswara Agro Agencies, IDF

on Syrup making.

9. Facilitated the visit of 26 B.Tech (Food Sciences) from TANUVAS 12t February 2016.

10. One-day Industry Interface Meet on “Enhanced Utilization of Nutricereals through Increased Private sector Participation in

Commercialization of Value Added Food Product Technologies” at Indian Institute of Millets Research, 20t February 2016

11. ITMU/ITMC Meeting organized at IIMR on 15" March 2016 to discuss about technology licensing, invention disclosure etc.

Revenue generation (Rs 2.06 lakhs)

T 0.5 lakh revenue generated through licensing sorghum food products to E-Fresh

T 0.56 lakh revenue generated though royalty fee of CSH 24MF from Malleswara Agro Agencies

T 1.0lakh revenue generated through licensing of Jowar Puff food technology to Azure Edge Ventures Pvt. Ltd., Banagaluru

Conferences attended (9)

1. One-day workshop on Strengthening of Access & Benefit Sharing and Use of Biological Resources in Research &
Development. 24" November 2015, Telangana State Biodiversity Board and National Academy of Agricultural Research
Management, Hyderabad.

2. National Seminar on Integrated Farming Systems for Sustainable Agriculture and Enhancement of Rural Livelihoods, 13-14t
December 2015, Organized by Retired ICAR Employees Association (RICAREA) in collaboration with NAARM, Hyderabad.

3. National Conference on “Patinformatics for Technology Competitive Intelligence and Licensing”, 7-9" December 2015

organized by Society for Information Science in collaboration with Unit for Research and Development of Information Products

(URDIP), CSIR-National Chemical Laboratory, Pune

45" Annual Sorghum Group Meeting, 27-29 April 2015, UAS, Raichur

Pear Millet DUS descriptor review meeting, PPV&FRA - New Delhi, 29t July 2015, at IIOR, Hyderabad

Sorghum DUS descriptor review meeting, PPV&FRA - New Delhi, 29t July 2015, at [IMR, Hyderabad

APSBD - UNEP-GEF-MoEF&CC-ABS Project — Brainstorming programme on BDA and ABS, 4" March 2016 at Hotel

llapuram, Vijayawada.

8. Sensitization meeting on Agri-Business Incubation (ABI) for ZTMCs at NAARM during 21-22 March 2016
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9.9: Recognltlons (5)
Received Award on Fellow of Indian Society of Plant Genetic Resources (FISPGR) for contribution of Plant Genetic
Resources Management during 2013 from ISPGR at National Bureau of Plant Genetic Resources (NBPGR) on 5t March 2015.
2. Southern Councilor of IJPGR - Nominated as Souther Councilor of Indian Society of Plant Genetic Resources” for the year
2015-2016 by the ISPGR at National Bureau of Plant Genetic Resources, New Delhi.
3. PhD Thesis Evaluation — Evaluated TWO thesis from Annamalai University — Chidambaram, Tamil Nadu and ONE thesis
from JNTU - Hyderabad, Telangana.
9.10: Resource persons / presentations (5)
1. Elangovan, M. 2015. Protection of Plant Varieties and Farmers’ Rights (PPV&FRA) 2001. Training on Seed Production at
Seed Science & Technology, Professor Jayashankar Telangana Agricultural University, Rajendranagar, Hyderabad,
28 February 2015.
2. Elangovan, M. 2015. Managing Seed Genebank. Training on Seed Production at Seed Science & Technology, Professor
Jayashankar Telangana Agricultural University, Rajendranagar, Hyderabad, 28" February 2015.
3. Elangovan, M. 2015. Indian Plant Diversity. Seminar delivered at Department of Botany, Annamalai University, Annamalai
Nagar, Tamil Nadu on 11" March 2015.
4. Elangovan, M. 2015. Sorghum Germplasm Diversity in India. Seminar delivered at Department of Botany, Annamalai
University, Annamalai Nagar, Tamil Nadu on 26th August 2015.
5. Vilas A Tonapi and M Elangovan, 2015. IP Assets Management, Mau

9.11: Database (35)

9.11.1: Prlmary database — Source: [IMR (20)

Sorghum - Passport data - IMR - 2000-2012 - 1752 acc.

Sorghum - 8000 acc distributed to Svalbard Genebank - 8000 acc.
Sorghum - Breeding material exchange - 2004-2009 -1769 acc.
Sorghum - Characterization data - IIMR - 2000-2013 - 3559 acc.
Sorghum - Crossing programme - 2004-2014 - 1217 acc.
Sorghum - Germplasm and segregating - trial - 2003-2015
Sorghum - Germplasm distributed - 2000-2007 - 3059 acc.
Sorghum - Germplasm distributed - 2001-2015 - 53178 acc.

9. Sorghum - Germplasm distributed - 2008-2012 - 20177 acc.

10.  Sorghum - IS germplasm distributed - 2001-2012 - 8934 acc.

11.  Sorghum - Germplasm received - augmented - 2000-2015 - 36550 acc.
12. Sorghum - Germplasm submitted - NGB-NBPGR - 2000-2015 - 10321 acc.
13.  Sorghum - Pedigree data - 1975-2012

14.  Sorghum - Registration - NBPGR - 2005-2015 - 57 acc.

15.  Sorghum - Registration - PPVFRA - 2008-2015

16. Sorghum - Release varieties assigned IS Nos. by ICRISAT

17.  Sorghum - Repatriation Sorghum in LTS-NGB-NBPGR - 150208
18.  Sorghum - Species with IS Nos.

19.  Sorghum - SPV Nos. assigned IS Any

20. Sorghum Varieties Hybrids and Parental lines data - 1969-2015

9.11.2: Secondary database - Source: ICRISAT (15)
1. Barnyard millet - Characterization data - ICRISAT - 793 acc.
2. Barnyard millet - Passport data - ICRISAT - 799 acc.
3. Finger millet - Characterization data - ICRISAT - 5948 acc.
4. Finger millet - Passport data - ICRISAT -6804 acc.
5. Foxtail millet - Passport data - ICRISAT - 1542 acc.
6
7
8
9
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Kodo millet - Characterization data - ICRISAT - 930 acc.
Kodo millet - Passport data - ICRISAT - 937 acc.
Little millet - Characterization data - ICRISAT -1076 acc.
. Little millet - Passport data - ICRISAT - 1083 acc.
10. Pearl millet - Characterization data - ICRISAT -21463 acc.
11. Pearl millet - Passport data - ICRISAT -22888 acc.
12.  Proso millet - Characterization data - ICRISAT - 2912 acc.
13.  Proso millet - Passport data - ICRISAT - 2919 acc.
14.  Sorghum - Characterization data - ICRISAT - 38680 acc.
15.  Sorghum - Passport data - ICRISAT - 32000 acc.

10. Technical programme (2016 - 17)
10.1: Sorghum and millets germplasm collection

SN Regions/State Collaborator Season/Year Scientists involved
1 | North-eastern Uttarakhand Pantnagar Kharif 2016 M Elangovan and PK Shotria
2 | South-east coastal districts of AP Kharif 2016 M Elangovan and Ch Shasidhar Reddy
3 | Kolli hills of Tamil Nadu Kharif 2016 M Elangovan and KV Raghavendra Rao
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10.2: Millets germplasm augmentation

SN Target crop Institute Request to
1 Small millets and Pearl | National Bureau of Plant Genetic Resources Director, NBPGR
Millet (NBPGR), New Delhi
2 Small Millets All India Coordinated Small Millets Improvement | Project Coordinator (Small Millets)
Programme (AICSMIP), Bangaluru
3 Pearl Millet All India Coordinated Pearl Millet Improvement Project Coordinator (Pearl Millet)
Programme (AICPMIP), Bangaluru

10.3: Sorghum germplasm characterization

10.3.1: Kharif 2016
SN Experiment/materials Centres Scientists involved
1 | Sorghum and millet collections from Northern Maharashtra | Hyderabad and Akola | M Elangovan and RB Ghorade
10.3.2: Rabi 2015 - 16
SN Experiment/materials Centres Scientists involved
1 | 3000 acc. of Il Set of Sorghum germplasm under CRP- | Hyderabad M Elangovan and Avinash
Agrobiodiversity from NBPGR, New Delhi
10.4: Sorghum germplasm multiplication
SN Experiment/materials Season/Year ICentres Scientists involved
1 | 3000 acc. of Il Set of Sorghum germplasm under Rabi (2016-17) | Hyderabad M Elangovan and
CRP-Agrobiodiversity from NBPGR, New Delhi Avinash
2 | 124 acc. Sorghum and millet collections from Rabi (2016-17) | Hyderabad M Elangovan
Northern Maharashtra
3 | Augmented millets germplasm from NBPGR, Rabi (2016-17) | Hyderabad M Elangovan
AICSMIP and AICPMIP
10.5: Sorghum germplasm distribution: Distribution of sorghum and millets germplasm to the bonafied users at IIMR,

AICSIP, AICPMIP, AICSMIP and SAUs

10.6:

Plant Variety Protection activities planned during 2016-17: Applications of three sorghum genotypes viz.,

CSV 30F, CSV 31 and CSV 32F submitted for registration with the PPV&FRA. Queries of previous applications answered to
PPV&FRA. Evaluation of new sorghum varieties for DUS traits during kharif 2015 and rabi 2015-16 will be done as per

sorgh

10.7:
1.

2.

3.
4.

10.8:

el N =

10.9:

um DUS guidelines.

Intellectual Property Rights activities planned under ITMU / ZTMU / ABI during 2016-17

Facilitating two meeting for MoA with private seed companies and MoUs with SME for licensing new sorghum hybrids and sorghum
value added products respectively

Facilitating Zonal Technology Management Centre activities of crop Institutes in the south zone under NAIF — Innovation Fund
Establishment of Agri-business Incubation IIMR under NAIF - Incubation Fund

Application for registration of 5 sorghum genetic stocks with NBPGR

Trainings/Workshops planned during 2016-17

21-days Summer School on “IP Portfolio Management NARS System” during August 2016 — Under HRD - ICAR
One-day Workshop on “Technology Management for Commercialization” during May 2016 — Under NAIF - ZTMC
One-day Industry Interface Meet on “Sorghum & Millets Technologies Showcasing” during Sept. 2016 — Under NAIF - ABI
Three-days Training on “Plant Variety Protection and DUS Testing” during September 2016 — Under PPV&FRA

Publications planned during 2016-17: Compilation of three book / technical bulletin viz.,
Vol. lI: Distribution and Utilization of Sorghum Genetic Resources in India (2012 — 2016)
Vol. Ill: Pedigree database on Sorghum Elite Breeding Stock (AICSIP: 2011 - 2016)
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