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Executive summary

The combined 52" Annual Group Meeting of AICRP on Sorghum & 33™ Annual Group Meeting of
AICRP on Small Millets were held on a virtual mode through videoconference on Zoom platform at
the ICAR-Indian Institute of Millets Research (IIMR), Hyderabad during 28-29"" April, 2022. As part of
combined Annual Group Meeting, the Centre-wise auditing of scientific work and progress was done
on 31 March — 1% April 2022, and Discipline-wise group meetings to finalize the technical
programme for 2022-23 were organized during 4-5" April, 2022 through videoconference. About
250 researchers from different sorghum and small millets centres, voluntary centres, private sector,
NGOs, ICAR Institutes, ICRISAT and other collaborating institutes participated in the group meeting.
The group meeting was held in 10 sessions, spanned over six days.

Review of Research: Scientific audit based on presentations of AICRP on Sorghum and Small
millets Centres

Review of research through scientific audit based presentation of AICRP on Sorghum and Small
millets was organized through virtual mode during 31 March 2022 - 15t April 2022 as part of the 52™
Annual Group Meeting of AICRP on Sorghum and 33™ Annual Group Meeting of AICRP on Small
millets. The session was started with the welcome and initial remarks by the Dr Vilas A Tonapi,
Director and Project Coordinator Sorghum and Small millets. The session was Chaired by Dr JV Patil,
former Director, ICAR-IIMR and Co-chaired by Dr Prabhakar B. Ex. Project Coordinator Small millets.
Dr JV Patil emphasized on the forthcoming International Year of Millets 2023 responsibilities. Dr
Prabhakar mentioned that the expectation on small millet centres and workers are very high and
equally important. He also further categorized the best and better working small millets centers and
stressed to improve small millets centres in the North-eastern states through allocation of more
funds in the years to come. They also further requested Sorghum and Small millets centres to fine-
tune their programmes to deliver the targets for International Year of Millets. The Officer In-charge /
Senior Breeders made the presentations in AICRP on Sorghum viz.,, Akola - Dr RB Ghorade,
Coimbatore - Dr TT Kalaimagal, Surat - Dr Bharat K Davda, Deesa- Dr RA Gami, Indore - Dr Usha
Saxena, Palem - Dr S Maheshwaramma, Nandyal - Dr Y Rama Reddy, Udaipur - Dr Natwar Singh
Dodiya, Chamarajanagar - Dr Somu G, Dharwad - Dr NG Hanamaratti, Parbhani - Dr KR Kamble,
Rahuri - Dr Dipak Dudhade, Vijayapura - Dr GM Sajjanar, Hagari - Dr G Girish, Tandur Dr K Sujatha,
Hisar Dr Pummy Kumari and Pantnagar - Dr PK Pandey. The Officer In-charge / Senior Breeders made
the presentations in AICRP on Small millets viz., Berhampur — Dr PM Mahapatra, Dindori — Dr
Manisha Shyam, Dholi — Dr Sweta Mishra, Jagdalpur - Dr Praful Kumar, Kolhapur - Dr Yogesh Ban,
Mandya - Dr CA Deepak, Bengaluru - Dr TE Nagaraja, Nandyal - Dr Saralamma, Vizianagaram - Dr
TSSK Patro, Ranchi — Dr Arun Kumar, Ranichauri - Dr Laxmi Rawat, Athiyandal - Dr A Nirmalakumari
and Waghai - Dr Hemant Eknath Patel. The AICRP on Sorghum and Small millets achievements were
audited by the Experts, Project Coordinator and Principal Investigators of the disciplines and
suggested the wayward.

Technical Programme (2022-23) Planning Meeting of AICRP on Sorghum and Small millets

Technical programme (2022-23) planning meeting of AICRP on Sorghum and Small millets was
organized through virtual mode during 4 — 5" April 2022 as part of the 52" Annual Group Meeting of
AICRP on Sorghum and 33™ Annual Group Meeting of AICRP on Small millets. The session was
started with the welcome and initial remarks by the Dr Vilas A Tonapi, Director and Project
Coordinator (Sorghum and small millets). The session was Chaired by Dr JV Patil, Former Director,
ICAR-IIMR and Co-chaired by Dr N Seetharama, Former Director, DSR for Sorghum programme
discussion and Dr Prabhakar B. Former Project Coordinator, AICRP on Small millets for Small millets
discussion. The other experts who participated in the planning meeting were Dr Channabyre Gowda,
Former Project Coordinator, AICRP on Small millets; and Dr N Devakumar, Director of Extension,
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UAS-Bengaluru. On the day 1, all the principal investigators of AICRP on Sorghum presented their
technical programmes belongs to Kharif sorghum breeding, Rabi sorghum breeding, Sweet sorghum
breeding, Forage sorghum breeding, Agronomy and Plant Physiology, Agricultural entomology, Plant
Pathology, FLD & TSP, Seed production, Trials and Nurseries, Sorghum genetic resources
management and IPR. On the day 2, all the principal investigators of AICRP on Small millets
presented their technical programmes belongs to Breeding, Agronomy, FLD, Agricultural
Entomology, Plant Pathology, Seed production, Trials and Nurseries, Sorghum genetic resources

management and IPR.

52" Annual Group Meetings of AICRP on Sorghum 33™ Annual Group Meetings of AICRP on Small
Millets

Two-days 52nd Annual Group Meeting of AICRP on Sorghum and 33rd Annual Group Meeting of
Small millets was organized virtually during 28-29'™ April 2022. On the first day, Dr RK Singh, ADG
(FFC), ICAR Chaired the sessions and 10 Principal Investigators of AICRP on Sorghum and 7 Principal
Investigators of AICRP on Small millets presented their discipline-wise progress and achievements
made during 2021-22. On the second day, Dr TR Sharma, DDG-CS, ICAR Chaired the sessions. Dr PV
Vara Prasad, Professor and Director, Department of Agronomy, Kansas State University, USA
delivered his special lecture on “Improve sorghum and millet productivity in the semi-arid regions —
Way forward” for the benefit of millets researchers in the country. The meeting was also attended
by the Expert Group in Sorghum and Small millets Viz., Dr JV Patil, Former Director, ICAR-IIMR; Dr N
Seetharama,Former Director, DSR; Dr Chanabyre Gowda and Prabhakar, Former Project Coordinator
(s) AICRP on Small millets and Dr N Devakumar, Director of Extension, UAS-B.

VIC Proceedings & Emerging Recommendations

Dr. Vilas A Tonapi, Director, IIMR and Member Secretary presented the proceedings of VIC and
varieties identified for release. A total of 16 proposals have been received during the year. Based on
the pre-VIC screening 10 proposals were considered and presented which included six sorghum and
four small millets proposals. Out of sorghum proposals SPH 1938 (Kharif sorghum hybrid), SPV 2683
(Kharif sorghum variety), SPV 2612 (Kharif red sorghum variety), SPV 2705 (HC 1519) (Forage
sorghum variety- Single-cut), SPV 2697 (Sweet sorghum variety) and SPV 2714 (high biomass kharif
sorghum variety) have been identified for release. Two finger millet varieties FMV 1162 (VL Mandua
400) and FMV 1166, and two kodo millet varieties KMV 558 and KMV 559 have been identified for
release.

Release of publications
The following publications were released during the AGM 2022:

1. Distribution and Utilization of Millets Genetic Resources in India (2015-2021) by M Elangovan
et al., IMR, Hyderabad

2. Pedigree database on small millets elite breeding stocks: AICRP on small millets 2016-2022 by
M Elangovan et al., IIMR, Hyderabad

3. Pedigree database on Sorghum Elite Breeding Stocks ICAR-AICRP on Sorghum 2017-2022 by M
Elangovan et al., IMR, Hyderabad

4. Distribution and Utilization of Sorghum Genetic Resources in India 2012-2015 by M Elangovan
et al., IIMR, Hyderabad

5. A Pocket Guide on Pests of Millets by G Shyam Prasad et al., IMR, Hyderabad

6. Natural Farming in Millets — A Revolution in Indian Agriculture by Y Sandhya Rani et al., ARS,
ANGRAU, Vizianagaram

7. Making of Foxtail (Korra) Laddu, by Smt. Ch. Hemamalini et al., ARS, ANGRAU, Vizianagaram

8. Making of Finger Millet (Ragi) Laddu by Smt. Ch. Hemamalini et al., ARS, ANGRAU,
Vizianagaram
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9. TSP Success Stories on 'Socio-economic Upliftment of Tribal Community through the
Promotion of Millets Based Technologies in Tribal Areas of South Gujarat by Harshal E. Patil et
al., HMRS, NAU, Waghai

10.Improved cultivation methods of Barnyard millet by Harshal E. Patil et al., HMRS, NAU, Waghai

11.Recommendations of Finger Millet and Little millet crops by Harshal E. Patil et al., HMRS, NAU,
Waghai

12.Doubling Farmers’ Income Through Millets Technology Interventions: Success Stories of
Farmer FIRST Project by Chapke RR et al., IIMR, Hyderabad

Dr Vilas A Tonapi highlighted the research progress under the Co-ordinated Projects

Dr. Vilas A Tonapi briefly presented the research highlights of the millets together. He covered the
stabilization of area-production under millets, varieties released, trait improvement matrix and
progress, diversification of small millets, success rate in trials, hybrids and varieties identified for
release, benchmark for grain Fe-Zn, pre-breeding activities in millets, forage sorghum improvement,
working with NSI, Lucknow for sweet sorghum promotion, genetic stocks registered, germplasm day
organized, moisture conservation practices, liquid biofertilizer studies, estimation of avoidable loss
due to insects and diseases, new sources of resistance identified , chemical pest control methods,
disease management techniques in small millets, integration of good agricultural practices,
technology demonstrations under FLDs, TSP, NEH, SCSP programmes, seed hubs for seed
replacement, quality seed production, patents received during the year, policy advocacy, technology
commercialization through Agr-Innovate, and the preparedness for the International Year of Millets
2023. The Chairman appreciated the presentation and progress achieved during the year. He urged
that the progress should continue in the years to come.

Felicitation of Retiring Scientists
The AICRP Sorghum and Millets fraternity felicitated the following scientists who will be
superannuating during the year for their service to the millets.

1. Dr.Y Rama Reddy, Principal Scientist (Plant Breeding), RARS, Nandyal

2. Dr. Natwar Singh Dodiya, Professor (Plant Breeding) and Officer in Charge, AICRP-Sorghum,
MPUAT, Udaipur

3. Dr. VD Pathak, Sorghum Breeder, AICRP on Sorghum, NAU, Surat

4. Dr. A Nirmala Kumari, Professor & Head, CEM, TNAU, Athiyandal and PI, Plant Breeding,
AICRP-Small millets

5. Sh.BB Kushwaha, Agronomist, AICRP on Sorghum Centre, RVSKVV, Indore

6. Dr. Vilas A Tonapi, Director and Project Coordinator, AICRP Sorghum and Small millets, IIMR,
Hyderabad

Awarding the Best AICRP on Sorghum and Small millets centres (2021-2022)
The following AICRP centres were adjudged as best performing centres during the biennium 2021-
2022 based on overall progress and achievements made by them:

AICRP-Sorghum : Akola, Dharwad and Hisar
AICRP-Small millets :  Waghai, Bangalore and Vijyanagaram

Comments by Dr RK Singh, Co-Chairman

Dr. RK Singh, ADG (FFC) commended the excellent achievements made by the sorghum and small
millets groups. He suggested that the small millets programmes may be fine-tuned in lines of
sorghum. In case of forage improvement all institutes should come together with IGFRI and strong
collaboration needs to be developed for evaluation by all the partners to utilize the resources
efficiently. The decline in area and production in millets is a concern and productivity has to be
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enhanced for enhancing the production keeping in mind the forthcoming International year of
millets 2023.

Address by Dr. Rajendra Prasad, Vice Chancellor, UAS-Bengaluru, Guest of Honor

Dr. Rajendra Prasad, Vice Chancellor, UAS-Bengaluru in his address congratulated the Director and
his team for bringing out excellent outputs in the coordinated programme. He conveyed his greeting
to all the retiring scientists. He opines that millets have huge potential to provide health and
preserve ecology. They are rightly called miracle grains or nutricereals. Millets have to be
incorporated in cropping systems, while marketing and value addition needs to be strengthened.
The Indian Government is very proactive in promotion of millets and 2018 was celebrated as
National Year of millets while 2023 is going to be International Year of Millets. The UAS, Bangalore
has taken the lead by organizing an International symposium on finger millet at Mandya where
finger millet improvement started as early as 1916 by Dr. Leslie Coleman and later by Dr. CH
Lakshmanaiah, who is fondly called as ‘Ragi Brahma’. More than 40 improved varieties were
released by this centre. The AICRP on Small millets was launched in 1986 at GKVK, UAS, Bangalore
and NAGS was established in Bangalore. Nearly 10500 accessions have been conserved at the NAGS
to facilitate the crop improvement in small millets. More than 4450 accessions are that of finger
millet alone which have been collected from worldwide including 535 exotic accessions.
Characterizations of all small millets germplasm accessions have been carried out and catalogues
have been published. Special germplasms having nutritional traits have been designated which can
be used in pre-breeding, nutritional improvement, etc. Genetic male sterility in finger millet has
been developed which needs to be exploited. Small millets have the potential to tackle malnutrition
and high mineral content lines have been identified. It has been found that proteins from rice and
finger millet are more easily digested than that from pulses. Variability in grain phytic acid in 350
accessions of finger millet has been studied, and it is found that 30% reduction in phytic acid in
finger millet enhanced the Iron absorption in Indian women almost by three folds. The UAS
Bangalore is scaling up the activities with policy support from the Government and linking with
NGOs. It is also working with FPOs for millets farming. He opined that export promotion of value
added products through the assistance of various agencies like APEDA and ICMR with nutrient
labelling should be targeted in future.

Remarks by Dr. TR Sharma, DDG (Crop Science), Chairman

Dr. TR Sharma, DDG (Crop Science) complemented the Director and group for excellent
achievements in terms of variety release and technology development. He opined that with the UN
declaration of IYM 2023, demand for millets is going to rise making production of millets economical
for farmers. Govt. of India has set up task forces for each of the specific areas related to the IYM
2023 and DA&FW is coordinating the efforts. The major researchable issues he stressed are:

e Identification of end product-specific genotypes is essential which will benefit both farmers
and industry; more research to identify industry-friendly traits are required.

e Identification of host resistance and new sources for pest and disease resistance in sorghum
and small millets.

e Enhancing productivity in small millets — limited variability in germplasm & difficulty in
hybridization are bottlenecks; new techniques for hybridization are required.

e Better management options for efficiency in use of moisture and nutrients are required for
optimizing yield in millets in resource-limited production ecologies.

e Efficient machinery for de-husking of small millets needs to be developed with reduction in
processing losses.

e Extending shelf-life of millets products; efforts to increase the shelf life to at least 8-10
months is vital for tapping the export markets.

AICRP on Sorghum & Small Millets-Proceedings 28-29 April;, 2022 Page 8 of 153



Al India Coordinated Research Project on Sorghum I Small Millets

o Profiling of millets cultivars for nutritional parameters to be taken up. Cultivars to be
released based on nutrient content, Gl, etc.

The Chairman opined that with the integration of 3 AICRPs there will be better redistribution of
centres and staff which will definitely increase the efficiency of combined AICRP on Sorghum and
millets. The Chairman congratulated all the retiring scientists, and Dr. Vilas A Tonapi for the excellent
and dynamic leadership provided under the Crop Sciences division.

Address by Dr. T Mohapatra, Secretary, DARE and DG, ICAR, Chief Guest

Dr. T Mohapatra, Secretary, DARE and DG, ICAR in his address congratulated all for developing new
varieties, production and protection technologies, and thereby strengthening the millets production
over the years. He opined that productivity is increasing over the years and production has to pick
up. He appreciated the good work done by AICRPs. He specially congratulated Dr. Vilas A Tonapi for
successfully leading the group, not only with respect to production but post-production and
establishing market linkages. He also complemented the retiring scientists and best centres for their
achievements.

Some of the areas which need further attention by the millets group as highlighted by the chief
guest are as follows:

e Decline in area and production is matter of concern though the productivity has increased
considerably.

e Ways to increase the productivity further though the area is declined and to manage the
increased demand.

e What exactly is required to be done for enhancing the production?

e Qur approach to enhance the area by 10% in 2023

e The skills and support required for the farmers to be clearly brought out so that further
decline can be arrested and production can be pushed on priority.

e Rigorous assessment of seed hubs performance is required.

e Address the gaps to see that the seed requirement is met.

e Establishment of International Institute for Millets to be pursued with the Ministry of
Agriculture and Farmers Welfare.

e Plan major awareness programmes to enhance consumption through AICRPs and KVKs.

e Consumption data of proso and kodo millets need to be collected, compiled and the
consumption pattern highlighted.

e All the AICRP centres to be activated for promotion of millets production and consumption.

Dr. Mohapatra requested the Director, IIMR and the team to prepare an excellent programme
involving all the AICRP centres for implementation of various activities related to IYM 2023 in
addition to the regular research work.

The meeting ended with Director, Dr. Vilas Tonapi thanking DG, DDG, ADG, Pls and all participants
and Dr. M Elangovan proposing formal vote of thanks. The Annual Group Meeting 2022 of Sorghum
and Small millets was coordinated by Drs M Elangovan, IK Das, B Amasiddha, KN Ganapathy and D
Sooganna.
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PART A: PROCEEDINGS OF TECHNICAL SESSIONS

Session I: Inaugural session

Date: 28 — 29t April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad

Chairman :  Dr RK Singh, ADG (FFC), ICAR, New Delhi
Co-Chairman : Dr. ]V Patil, Former Director & PC (AICRP on Sorghum)
Rapporteurs : Drs. P Rajendrakumar, P. Parashuram N Kannababu, N. Anuradha

Two-days 52nd Annual Group Meeting of AICRP on Sorghum and 33rd Annual Group Meeting of Small millets
was organized virtually during 28-29" April 2022. On the first day, Dr RK Singh, ADG (FFC), ICAR Chaired the
sessions and 10 Principal Investigators of AICRP on Sorghum and 7 Principal Investigators of AICRP on Small
millets presented their discipline-wise progress and achievements made during 2021-22. On the second day, Dr
TR Sharma, DDG-CS, ICAR Chaired the sessions. Dr PV Vara Prasad, Professor and Director, Department of
Agronomy, Kansas State University, USA delivered his special lecture on “Improve sorghum and millet
productivity in the semi-arid regions — Way forward” for the benefit of millets researchers in the country. The
special lecture was followed by Varietal Identification Committee Meeting Chaired by the Dr TR Sharma, DDG-
CS, ICAR and attended by Dr RK Singh, ADG (FFC), Dr DK Yadav, ADG (Seeds), ICAR and other invited
members from University, Seed Sectors by the Council. During the plenary session, all the Principal Investigators
presented their Technical Programme for 2022-23 under AICRP on Sorghum and Small millets. Dr Trilochan
Mohapatra, Secretary, DARE and DG, ICAR was the Chief Guest of the closing of the plenary session and
addressed the millets fraternity and wish them to prepare well for the forthcoming International Year of Millets
2023 (IYoM2023). Dr Rajendra Prasad, Vice Chancellor, University of Agriculture Sciences — Bengaluru was the
Guest of Honour and delivered his address to the participants and universities preparedness for the 1YoM2023.
The meeting was also attended by the Expert Group in Sorghum and Small millets Viz., Dr JV Patil, Former
Director, ICAR-IIMR; Dr N Seetharama,Former Director, DSR; Dr Chanabyre Gowda and Prabhakar, Former
Project Coordinator (s) AICRP on Small millets and Dr N Devakumar, Director of Extension, UAS-B. The Annual
Group Meeting 2022 of Sorghum and Small millets was coordinated by Drs M Elangovan, IK Das, B Amasiddha,
KN Ganapathy and D Sooganna.

52" Annual Group Meeting of AICRP on Sorghum -
33 Annual Group Meeting of AICRP on Small millets %%
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Session II: Discipline-wise presentation of progress report 2021-22 — Sorghum

Date: 28 April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad

Chairman :  Dr RK Singh, ADG (FFC), ICAR, New Delhi
Co-Chairman : Dr. ]V Patil, Former Director & PC (AICRP on Sorghum)
Rapporteurs : Drs. P Rajendrakumar, P. Parashuram N Kannababu, N. Anuradha

1.1: Sorghum Trials and Nurseries - Dr KN Ganapathy

The first presentation was on Trials and Nurseries — Sorghum by Dr KN Ganapathy. He presented the progress
on 11 kharif sorghum trials (4 in grain sorghum, 5 in forage sorghum and 2 in high biomass and sweet sorghum)
constituted and conducted during 2021. A total of 122 entries were tested in 38 different locations. He also
presented the progress on 5 rabi sorghum trials (3 in grain sorghum and one each in sweet sorghum and
parental line) constituted and conducted during 2021. A total of 90 entries were tested in 64 different locations.
The success rate of the trials is 84-100%. He also presented on the requirement for AICRP trials for 2022 such
as plot size, SOPs for uniform data recording, sowing reports, etc. The Chairman Dr RK Singh expressed
concern on the success rate of the trials in some centres and ensure that good data is received in future.

1.2: Kharif Sorghum Breeding - Dr C Aruna

Dr C Aruna made the presentation on the progress made on Breeding - Grain Sorghum (Kharif). She presented
the action taken on the recommendations made during the 51st AGM of AICRP on Sorghum and the progress on
4 multi-location trials and 4 Collaborative experiments. A kharif sorghum hybrid (CSH 45) and a kharif sorghum
variety (CSV 45) were released for cultivation during 2021-22. About three lines (AKGMR 117, GMN 16-5 and
SPV 2612) were registered with NBPGR for grain mold tolerance and red sorghum. About 48 new set of Fus
were shared with the centres and selections were made for different target traits. Fifteen inter-specific cross
derivatives of 27B x Sorghum versicolor were evaluated in six locations, of which, two derivatives each recorded
low shoot fly deadhearts (46-49%) and low grain mold incidence. In MLT, three hybrids were early, SPH 1939
recorded high grain and fodder yield and SPH 1943 had better shoot fly resistance. In varietal trial, SPV 2683
and SPV 2773 recorded >5% grain yield over the check (CSV 20) in Zone I. A red sorghum variety SPV 2612
recorded >8% increase in grain yield over Paiyur 2 and 5% increase over CSV 20. The Chairman appreciated
the publication made in high impact factor journal. He enquired on the basis behind the use of Guinea sorghum
and red sorghum for grain mold resistance. Dr Aruna informed that the Guinea sorghum has the genes for high
yield as well as grain mold resistance, which has to be incorporated in the breeding lines. She also informed that
the material development for red sorghum are done by the centres also while the biochemical analysis was done
at IIMR. The Chairman appreciated the good coordination between IIMR and AICRP centres.

1.3: Rabi Sorghum Breeding - Dr R Madhusudhana

The progress made in Breeding - Grain Sorghum (Rabi) was presented by Dr R Madhusudhana. He presented
the action taken on the recommendations made during the 51st AGM of AICRP on Sorghum. He presented on
the criteria for the promotion of rabi sorghum varieties and hybrids. Three test entries (SPH 1897, SPV 2644 and
SPV 2735) were proposed for VIC after three years of testing. Four entries (SPV 2826, SPV 2827 and SPV
2832) were promoted to AVT-II for Deep soils while seven entries (SPV 2757, SPV 2839, SPV 2843, SPV 2844,
SPV 2750, SPV 2751 and SPV 2758) were promoted to AVT-I and Il for Shallow soils. In the specialty sorghum
trial, the entry SPV 2856 was highest yielding (4298 kg/ha). With respect to roti and nutritional quality, Parbhani
Moti and Phule Anuradha recorded better overall acceptability as compared to M35-1. Landraces were evaluated
for grain yield and test weight and better performing landraces were identified. Full and stable restorers were
identified for the fertility restoration of Maldandi cytoplasm. He also presented on the sharing of F2 segregating
material, development of landrace-based hybrids, diallel crossed and development of hybrids based on shared
CMS and R-lines. The Chairman enquired about the pre-breeding activities taken up in rabi sorghum
improvement. Dr Madhusudhana informed that the pre-breeding activities are being done since last year
involving different centres with specific target traits. The Chairman asked to include a slide on the pre-breeding
activities also.
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1.4: Forage Sorghum Breeding - Dr B Venkatesh Bhat

Dr B Venkatesh Bhat made the presentation on the progress made on Breeding - Forage Sorghum. He
presented the action taken on the recommendations made during the 51t AGM of AICRP on Sorghum and the
progress made on four multi-location trials under single-cut and multi-cut forage sorghum. He also presented the
criteria for the promotion of forage sorghum varieties and hybrids as well as the benchmarks for forage sorghum.
About six entries (SPH 1966, SPH 1967, SPH 1970, SPH 1994, SPH 1996 and SPH 1998) were promoted to
next level of testing in multi-cut trial while 16 entries were promoted in single-cut trial. Single-cut forage entry
SPV 2705 exhibited >5% superiority for dry fodder yield. He also presented the pre-breeding activities done at
various centres focusing on varietal improvement, stem borer & shoot fly resistance and foliar disease
resistance. The chairman asked about the status of collaboration with IGFRI, Jhansi. Director informed that an
Inter-Institutional project is under way with IGFRI.

1.5: Sweet Sorghum Breeding - Dr AV Umakanth

The progress made in Breeding - Sweet Sorghum was presented by Dr AV Umakanth. He presented the action
taken on the recommendations made during the 51st AGM of AICRP on Sorghum and the progress made on four
multi-location trials. Three cultivars were released for cultivation viz., sweet sorghum variety CSV 49SS, high
biomass sorghum hybrid CSH 27, high biomass sorghum variety CSV 48 and single-cut forage sorghum variety
CSV 47F. The test entries SPV 2697, SPV 2789 and SPV 2794 exhibited 20% and 10% superiority over the
check for stalk yield and juice yield, respectively. The test hybrid SPH 2009 exhibited 5% and 2% superiority over
the check for brix (%) and computed ethanol yields, respectively. The test entry SPV 2899 was promising for
biomass yields. In brown midrib sorghum trial, all entries except SPV 2912 were superior to the checks for fodder
yields. About 75 Inter-Institutional hybrids were produced under pooled activities. ICAR-IIMR has shared F, bulk
of 20 crosses across centres and selections were made. Sweet sorghum trials were conducted at the National
Sugar Institute, Kanpur and the ethanol production was demonstrated. The Chairman enquired about the utility of
sweet sorghum. Dr Umakanth informed that sweet sorghum can be used for ethanol production and can also be
used as single-cut forage. The chairman suggested to have collaborative projects with industries to push sweet
sorghum for ethanol production in the current scenario of increased demand.

1.6: Sorghum Seed Production — Dr D Sooganna

Dr. D Sooganna (Scientist, ICAR-IIMR) presented details of breeder seed production of millets against DAC
indent by IIMR and across AICRP centers of grain and forage sorghum, finger millet, foxtail millet, kodo millet,
little millet and barnyard millet during 2021-22, which accounts for a total of 383.84 quintals, with surplus of
268.66 quintals after meeting the DAC indent of 115.18quitals. Also presented breeder seed production under
EBSP and quality seed production under Millet seed hubs during 2021-22. A total of 7823 quintals was produced
and distributed seeds across states. Further, he stressed upon few varietal mismatches and related issues to
seed production.

Suggestions: Chairman enquired about the utilization of surplus breeder seed. The Project Coordinator clarified
that surplus breeder seed was produced to meet the hidden demand from the other industries and certified seeds
were produced in required quantities for the state programs, NFSM and for buffer stocking.

1.7: Sorghum Agronomy and Physiology - Dr B Gangaiah

Dr B. Gangaiah (Principal Scientist ICAR-IIMR) presented agronomy trails at 16 locations in 11 states of forage,
grain and biofuel for two seasons under major themes, which include genotypes, nutrition, irrigation, weed
management, tillage and cropping systems. In addition, he presented organic nutrition, N and P nutrition trials of
hurda-sorghum, nutrition studies of rabi sorghum, Boron nutrition of rabi sorghum, weed management of kharif
forage and grain sorghum, irrigation trails of rabi sorghum, performance of sorghum under different tillage
systems (rabi) and performance and yielding ability of kharif sorghum hybrids in rice-sorghum sequence cropping
system (IIRR & IIMR). Further, Dr Gangaiah presented the results of physiological trials conducted at nine
locations in five states for kharif and rabi seasons comprising of sorghum parental lines, forage sorghum and
sweet sorghum and rabi sorghum genotypes.

1.8: Sorghum Entomology - Dr G Shyam Prasad
Dr G Shyam Prasad (Principal Scientist-ICAR-IIMR) briefed on the sorghum pest scenario both during kharif and
rabi 2021-22 and presented details of trials and tolerant entries evaluated against stem pests at various locations
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both for kharif and rabi sorghum and also the tolerant entries to Aphid, Shoot bug (Rabi) during the year. He also
highlighted the management of spotted stem borer kharif and avoidable yield losses assessment in sorghum.

Discussion: Chairman suggested that surveillance data also to be presented during AGM and analyzed to
predict the location specific pest emergence, and also opinioned that such data will be helpful in developing
policies related to pests and diseases. In addition, he suggested combining same set of germplasm trials for
entomology and pathology trials as well.

1.9: Sorghum Pathology - Dr IK Das

Dr. IK Das (Principal Scientist-ICAR-IMR) presented the significant findings during 2021-22 related to AICSIP
pathology comprising of yield loss due to grain mold in grain sorghum hybrids. The Avoidable grain yield losses
ranged between 6.0-13.2% (CSH30) & 4.5-15.2% (CSH35) over locations. The loss under high disease pressure
ranged from 20.7-37.4% (CSH30) & 19.6-55.0% (CSH35) over locations. The evaluations for yield loss due to
foliar diseases in forage sorghums indicated that the avoidable green fodder yield loss varied from 12.5-22.0%
over cultivars (CSH40F & CSV30F), and loss under high disease pressure ranged from 31.3-55.9% over
cultivars. The avoidable grain yield loss varied between 2.6-4.3% over cultivars whereas the loss under high
disease pressure ranged from 5.7-9.8% over cultivars. For ergot management Nativo and Luna are the two most
efficient molecules on both the cultivars and locations. Further new disease resistance sources were identified in
color sorghum for grain mold.

1.10: Sorghum FLD and TSP - Dr RR Chapke

Dr. RR Chapke (Principal Scientist-ICAR-IIMR) presented FLDs conducted on kharif sorghum. The
demonstrated cultivars showed 40% higher grain and 21% higher stover yield than the local checks, that resulted
to double the net returns, which is 41 percent higher than the farmers practice (FP) of kharif sorghum. In rabi
farmers obtained 32% higher grain and 21% higher stover yield than the local checks. He also presented various
technologies demonstrated and various programs conducted under TSP, NEH and SCSP projects during 2021
with a financial target of 137.64 lakhs.

1.11: Sorghum Genetic Resource Management — Dr M Elangovan

Dr M Elangovan (Principal Scientist-ICAR-IIMR) presented on augmentation, which comprised of 2,759
accessions of millets genetic resources augmented from other national and international centers. Characterized
260 accessions of sorghum germplasm at [IMR including 22 agro-morpho traits (9 quantitative and 13 qualitative
traits). Evaluated 23 sorghum land races at five centres using CSV17 and CSV27 as checks, and identified
potential germplasm lines for yield related agronomic traits. Conserved 48,462 accessions of millets in bulk in
gene bank at IIMR of which sorghum is the maximum with 27,366 accessions. Multiplied 1,808 accessions of
millets germplasm and distributed 19,466 accessions of millets genetic resources to the users in the country
through 145 MTAs.

Suggestions: Chairman suggested to avoid duplication of evaluation of same germplasm for the better
utilization of resources. The same set of germplasm trials should be tried with pathology and entomology trials as
well.

1.12: Sorghum DUS Testing and PPV&FRA - Dr K Hariprasanna

Dr. Hariprasanna (Principal Scientist-ICAR-IIMR) presented DUS test guidelines for sorghum, DUS testing and
characterization, reference variety maintenance and characterization. Status of DUS testing of sorghum
comprises 33% FVs, 18% OPVs, 15% Hybrids, 17% R lines, 6% B lines and 11% MS lines. In addition, he
presented the status of PVP in sorghum as on 31-03-2022, that comprises of 114 public varieties and 56 private
varieties. IIMR submitted 113 applications of which the registration is in force for 56 varieties (ICAR), and 15 new
applications for the year 2022-23. Further he highlighted the list of cultivars completed the protection period, and
issues of notice on Plant Breeders’ Right.

Discussion: Dr. MVC Gowda emphasized on more inclusiveness in IPR and commercialization aspects, DUS
testing and PVP related aspects of all centers, IIMR and SAUs through database and good interaction.
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1.13: IPR Management — Dr J Stanley

Dr. J Stanley (Sr. Scientist, ICAR-IIMR) presented IPR management by IIMR. A total of 22 MoUs, signed from
2018 to till date for collaborative research, seven for collaborative education and research, 13 for research and
promotion. Also signed MoUs with APEDA, TATA, Heritage, Microbiome, NIRD, COWE, LCC, MRIIRS and plant
protein for collaborative research and development during 2021-22. He also highlighted cultivars licensed; value
added technologies commercialized during 2021-22 and details of income generated. He further presented the
status of IPs generated during 2021, where two patents were granted to the IIMR.

Discussion: Chairman stressed on the incentives and benefits sharing to the inventors of technology of different
AICCRP centers, that will buildup rapport and garner further support to the coordinating centers. More emphasis
should be made on commercialization.

1.14: ICAR-ICRISAT Partnership Programme - Dr Ephrem Habuarimana

Dr. Ephrem Habyarimana (Scientist, ICRISAT) presented salient achievements of sub- project 1.4 sorghum crop
under the project “Genetic improvement of dryland cereals for improved adaptation, yield potential and quality
traits” and the summary of multi-environmental trails in 2021-22 for sorghum. He highlighted that QC marker set
of 15 SNPs developed and validated and diagnostics MAS SNPs available for shoot fly, stay green, restorer
genes and bmr genes, a set of 75 introgression lines with QTLs for Transpiration Efficiency (TE) and Water Use
efficiency (WUE) in 6 genetic background evaluated at 4 AICRP centers and QTL profiling of about 2500
breeding lines and genetic stocks from ICAR-IIMR-AICRP on sorghum across all Indian breeding programme
with trait-linked SNPs for shoot fly resistance, post-flowering, drought tolerance, Rf (fertility restoration genes),
aphids and bmr genes. He further added that initial evaluation has shown competitive biomass yields, reduced
lignin concentration and increased bioethanol production and pyramiding of bmr 6 and 12 into elite and locally
adapted high biomass cultivars are being done by both ICRISAT and ICAR-IIMR, Hyderabad.

Discussion: Chairman stressed that the molecular breeding at IIMR itself should be strengthened in all millets
even though the IIMR & ICRISAT association at present on molecular breeding is good.

Remarks by Experts:

Dr N Seetharama, Former Director, DSR: He suggested that in action taken report there must be three
components output, outcome and impact. Critical review on each subject must happen for better planning of the
programmes by using the huge AICRP data available. More germplasm screening to be done as 40,000
germplasm available globally. He also suggested that listing of more important traits and cumulative knowledge
should be documented and registered. He further pointed to develop systematic formats and procedures for
entire season of conducting AICRP experiments and trials for timely monitoring and compliance of various issues
and difficulties. With 52 years of research experience a manual should be planned and focus on more
publications of global importance. He further stressed upon basic research issues such apomixes in sorghum,
haploid breeding and substantial improvement of other disciplines.

Dr. JV Patil, Former Director IIMR and Project Coordinator (AICRP on Sorghum) (Co-chairman): Dr Patil
appreciated the IPR management and commercialization of developed technologies by IIMR. He suggested for
well documentation of SOPs, as the quality data from different centers is questionable. He further opined that
drone technology to be explored for evaluating the germplasm to identify the drought tolerant lines.

Dr. Prabhakar Bhat, Former Project Coordinator (small millets): He said that more crosses should be
planned for kharif sorghum and also how many experimental hybrids evaluated must be mentioned. He
opinioned that in kharif trait specific progress is less. More rabi varieties need to be evaluated other than
Maldandi cytoplasm. He also pointed that bench mark traits for all crops to be mentioned. He further suggested
that along with seed production and distribution, the data the information on the coverage of released cultivars for
cultivation and benefiting farmers. He further suggested that more experiments to be designed for physiological
traits of Kharif sorghum and more focus on kharif physiological traits.

Dr. Channabyre Gowda, Former Project coordinator (Small Millets): Dr Gowda appreciated all the work and
he emphasized on more inclusiveness in IPR and commercialization aspects, DUS and PVR related aspects of
all centers, IIMR and SAUs through data base and good interaction. He stressed upon zonalization and new
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tools to be used for data analysis of huge data accumulated at AICRP centers for meaningful insights, which will
help in fine-tuning decision-making process of varietal identification that should be taken up more seriously. He
also appreciated the FLDs promoting not only varieties and hybrids but also water conservation aspects. He
further opinioned that in addition to Rahuri and Vijayapura centres, other rabi centers to be included for the better
impact on yield in rabi sorghum.

Chairman: Dr. RK Singh, ADG (FFC), ICAR, New Delhi: Appreciated all the presentations and progress and
said that ICAR- IGFRI should be involved in the programmes related to forage sorghum. He stressed upon more
focus needed on molecular breeding, pre-breeding, bio-fortification and utilization and commercialization of
value-added products. He opinioned that value added products are more emphasized, but the area on millets is
coming down year after year is the alarming situation while celebrating International year. He further added more
work to be planned and ready to meet the demand by 2023 the International Year of Millets.
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Session llI: Discipline-wise presentation of progress report 2021-22 — Small Millets

Date: 28 April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad

Chairman : Dr RK Singh, ADG (FFC), ICAR, New Delhi
Co-Chairman : Dr. Prabhakar Bhat, Former PC (AICRP on Small Millets)
Rapporteurs : Drs. KN Ganapathy & Swarna Ronanki

2.1: Small millets Trials and Nurseries — Dr D Sooganna

Dr. Sooganna, Scientist (Seed Science and Technology) and Principal Investigator (Trials and Nurseries)
presented the details of trials constituted and undertaken in Small Millets. A total of 10 trials were constituted and
conducted in Small Millets of which four trials in finger millet, and one trial each in foxtail millet, kodo millet, little
millet, barnyard millet, proso millet and browntop millet. Thirteen main centres and 23 voluntary centres
participated in the conduct of trials during 2021-22. In total, 136 trials of seven small millets were sent to different
main and voluntary locations. Trials assigned, conducted and per cent success were also presented. The
success rate of trial execution was >80% in all small millets. Data received from centres with high CV (>25%)
were rejected and not included in the analysis.

2.2: Small millets Genetic Resources Management - Dr M Elangovan

Dr. M. Elangovan, Principal Scientist (Genetic Resources) presented the progress made in conservation and
evaluation of millets genetic resources. A total of 2759 accessions of millets genetic resources were augmented
from national and international centre of which 1742 accessions of sorghum, 671 accessions of pearl millet, 344
accessions of finger millet and 2 accession of foxtail millet 645 acc. of proso millet were characterized for 23 agro
morphological traits which includes 11 quantitative and 12 qualitative traits. In Barnyard millet, 553 acc. were
characterized for 25 agro morphological traits. Two hundred accessions of finger millet germplasm were
evaluated at 6 locations and 71 accessions with complete data were analyzed. In addition, 51 multi-whorled
germplasm were evaluated for grain yield and related traits. In foxtail millet, 100 acc. and in little millet 36 were
evaluated and accessions exhibiting tall plants, long panicle, wide panicle and early maturity were identified.
Under CRP project, out of 2500 germplasm sent to Vijayanagaram, Almora and Mandya, 1521 accessions of
finger millet were screened for blast resistance at hotspot locations, 4 accessions were identified with leaf blast
resistance, 35 accessions with neck blast and 71 accessions with finger blast were identified. At IMR Genebank
48462 acc. of millets are conserved in millets gene bank of which 27366 belong to sorghum, 8057 finger millet,
4765 pearl millet and 4575 foxtail millet. 1808 accessions of millets germplasm were multiplied during 2021-22.
During 2021-22, 19466 acc. of millets genetic resources are distributed through 145 material transfer
agreements. 18 millets genetic stocks were registered with ICAR- NBPGR during 2021-22.

Suggestions: Core collection to be developed with the available germplasm material for trait specific evaluation
for environments.

2.3: Small millets Breeding — Dr A Nirmalakumari

Dr. A Nirmala Kumari, Prof. & Head, CEM, TNAU and PI (Small Millets) presented the progress in small millets
breeding starting with importance of millets. Small millets have 14 AICRP regular centres and 19 voluntary
centres located all over India. Ten coordinated breeding trials were undertaken and the results of the initial
varietal trials and advanced varietal trials for north zone and south zone were presented. In total, 136 trials were
conducted with a success rate of 88%. In finger millet, based on the performance over three years, FMV 1166
performed better than checks for grain yield in south zone and FMV 1162 in north zone. In foxtail millet, none of
the entries gave higher yield over check in 2 years. In Kodo millet, KMV 557, KMV 558, KMV 559, KMV 560 and
KMV 561performed better than checks over three-years for grain yield. In little millet none of the entries
performed better than check over three evaluations for grain and fodder yield in South zone while in North zone,
LMV 550 showed on par performance with the best check. In Barnyard millet, BM 611 showed superiority over
the best check for grain yield. In Proso millet, PMV 464 and PMV 466 showed superiority for grain yield over the
checks. Crop wise entries promoted to AVT 1 and AVT 2 and details of sharing of breeding materials across
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were also presented in detail. Trait matrix, target traits assigned and breeding materials developed by different
centres were also presented. Dr Nirmala kumari also gave a detailed account of various DUS activities carried
out at Bangalore and Athiyandal. Farmer’s cultivar requirement and production constraints were listed. The future
thrust areas for the breeding programme are basic and strategic research for disease and pest resistance,
landraces evaluation for specific traits were presented. During 2021-22, three small millet varieties each one in
finger millet variety FMV 1137 from NAU, Navsari, Little millet LMV 528 from Berhampur, Kodo millet KMV 551
from Dahod were notified and released for cultivation.

Suggestions: Details of publications made by the group need to include in the presentation

2.4: Small millets Agronomy — Dr TS Sukanya

Dr. Sukanya TS, Assoc. Professor (Agronomy) & Pl presented the progress of small millets agronomy research.
She gave an overview of the experiments conducted and presented the achievements and recommendations.
Thirteen multi-location trials and six location specific trials were conducted. These trials include assessing
optimum fertilizer dose, nutrient management, weed management, crop geometry, and millet based cropping
system. Details of the response of pre- release entries to varying doses of fertilizer in all the small millets were
presented. The results from each of the experiments were presented. From experiment, response of finger millet
to liquid fertilizer and their mode of application, revealed 100% RDF + soil application of liquid biofertilizer was
found superior in terms of grain and stover yield compared to other treatments. Among the weed management
treatments, significantly higher grain and straw yield of finger millet were obtained with standard practice of two
inter-cultivations and one hand weeding. Among the various intercropping systems, significantly higher MGEY
was observed in small millet with ground nut intercropping in 6:2 ratio than other treatments.

2.5: Small millets Entomology — Dr Prabhu C Ganiger

Dr. Prabhu Ganiger, Entomologist & Pl presented the progress report and achievements of small millets
entomology starting with action taken report on last AGM’s recommendations. Species composition of shoot fly in
different crops at different locations were recorded. In small millets, sowing at first and second fortnight of August
observed to be peak incidence of shoot fly, thus screening need to be taken up during that time. A total of 157
entries and 162 germplasms were evaluated against different insects pests reaction from 8 trials. In finger millet
for multi-pest resistance screening trial, among 26 tested entries 25 are found to be tolerant. Screening of the
AICRP initial and advanced trial for different pest and the promising entries tolerant/resistant in each of the trials
were presented in detail crop-wise Geographical distribution of different species of shootfly species composition
in different nutricereals and maggot identification during immature stage were presented. Among the different
management techniques, seed treatment with imidacloprid 48FS found better in controlling shoot fly than other
treatments.

Suggestions: To improve the quality of experimentation similar to sorghum.

2.6: Small millets Pathology — Dr KB Palanna

Dr. KB Palanna, Assoc. Professor (Plant Pathology) & PI presented the progress report and achievements of
small millets pathology. The presentation mainly focused on survey and surveillance and diagnosis of new
diseases/outbreaks, evaluation of germplasm and breeding entries against diseases, disease management,
avoidable yield loss assessment and assessment of pathogen diversity and pathogypes, molecular
characterization of pathogens. As per the recommendations of last AGM, artificial disease screening facility was
strengthened at bangalore (blast) and vizianagaram (banded blight & other diseases). A total of 117 pathology
trials were conducted during 2020-21 in 12 centres on various aspects of small millet diseases and its
management. The details of important diseases in each of the seven small millets and promising entries
identified for all small millets were presented. In Finger millet, Blast (leaf, neck and finger) followed by banded
blight and foot rot were observed to major disease. Seed treatment with Pseudomonas flourescens at 10g/kg of
seed + spraying with azoxystrobin 23% SC @ 1ml/L 40-45 DAS followd by P. flourescens talc formulation spray
at 10g/L after 50-55 DAS was effective towards foxtail rust disease. Assessment of blast pathogen diversity
infecting millets were initiated. Six blast resistant lines were identified and registered with NBPGR, New Delhi.
Six gene sequences of millet pathogens especially for blast disease were identified and deposited in NCBI gene
bank.
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2.7: Front line Demonstrations - Dr TS Sukanya

Dr. TS Sukanya, Assoc. Professor (Agronomy) & Pl presented details and economic impact of frontline
demonstrations conducted on small millets. She discussed FLDs conducted on finger millet, foxtail millet, little
millet, kodo millet, proso millet and barnyard millet covering 300 hectares in the states of Karnataka,
Uttarakhand, Andhra Pradesh, Madhya Pradesh, Tamil Nadu, Maharashtra, Chhattisgarh, Jharkhand and
Guijarat involving 1271 beneficiaries. Fourteen centres were involved in conducting FLDs, among which 11
centres are regular and 3 are cooperating centres. State-wise and crop-wise breakup of area covered /farmers
under different FLD were presented. Details of the agronomic technologies demonstrated and Improved varieties
that were demonstrated under the FLDs in 2021-22 in different states were presented. In all the FLD trials, it was
demonstrated that the improved small millet varieties with improved package of practices yielded higher grain
and fodder yield than the traditional practice. The follow up actions, such as involvement of Department of
Agriculture, KVKs and NGOs role were discussed.

2.8: Tribal Sub-plan & North East Hills programme - Dr B Sangappa

Dr. Sangappa, Scientist (Extension) activities presented the details of various activities carried out during 2021-
22. Tribal Sub-plan program was implemented in six centres in Chhattisgarh, Tamil Nadu, Madhya Pradesh,
Karnataka, Andhra Pradesh and Gujarat covering an area of 887 ha with 800 beneficiaries to promote small
millets cultivation and consumption in the area. A budget of 19.18 lakhs was earmarked and 17.46 lakhs
released to different centres. Centre wise details of physical (equipment's/inputs supplied) and financial
achievements under TSP were presented. New varieties and improved agricultural operations were
demonstrated. The activities to popularize the small millets in NEH regions was implemented in seven centres
covering five states, viz., Assam, Tripura (2), Sikkim, Arunachal Pradesh (2) and Meghalaya, covering an area of
132 ha with 691 beneficiaries were discussed in detail. Centre-wise area covered with different small millets,
farmers benefitted, technologies demonstrated and specialties provided were also presented in detail. The
program showed increase in productivity and production in small millets through various technological
interventions taken up in the target regions.

2.9: ICAR-ICRISAT Collaborative Project — Dr SK Gupta

Dr. SK Gupta, Principal Scientist (Millets Breeding), ICRISAT presented the progress of work under ICAR-
ICRISAT collaborative project in finger millet under the program “Genetic improvement of grain legumes and
dryland cereals for improved adaptation, yield potential and quality traits”. He discussed on enhancing genetic
diversity in finger millet, enhancing blast resistance, discovery of key traits on heat tolerance, forage traits and
development of genomic tools and speed breeding facilities for increasing breeding efficiency. From multi-
location evaluation of advanced breeding lines especially lines of African origin, 13 entries were observed to be
superior over the best checks. Details of range for different forage quality traits from 310 accessions were
reported. From blast evaluation of 112 breeding lines under field conditions at ICRISAT using blast inoculums
spray, 18 lines identified to both neck and finger blast resistance. 20 SNP markers identified and validated for
blast resistance. Finger millet germplasm diversity panel (310) accessions were evaluated for yield components,
grain nutrients and fodder quality traits. Resequencing of 174 lines comprising landraces, cultivars were
completed for its used in genomic assisted breeding.

Suggestions/Recommendations: Possibility of using genome editing tools for solving problem of blast disease
in finger millet. To discuss with Dr. R Madhusudhana and Dr. KN Ganapathy regarding program plan for kharif,
2022 to be taken with AICRP centres.

Remarks by Experts
Dr. N. Devakumar, Director — Extension, UAS-Bengaluru
o Appreciated the agronomy team of small millets for well-planned experiments on cropping systems, use
of Nano urea, biofertilizers and organic & natural farming. And finalization of previous year results and
reporting it in a meaningful way
o Possibility of introduction of small millets as rice-fallow crop.
More scientific information on organic and natural farming techniques in small millets
o Relook into the cost aspects of usage of hydrogels in mitigating soil moisture stress under dryland
situations
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¢ Refinement of existing technologies needs to be addressed
e Research aspects on quality of fodder need to be taken up
e Promotion of ecofriendly technologies such as use of biofertilizers need to be addressed

Dr. Prabhakar Bhat, Former Project Coordinator, AICRP on Small millets, Bengaluru
o Data on characterization of small millets germplasm need to circulated to all for its utilization
o Careful planning in evaluation and only superior lines to be contributed to AICRP trials
o From Agronomy, Entomology and Pathology experiments, key recommendations to be made and
should be part of presentation and proceedings.
o Director and ICAR should allocate more fund under NEH programme for conduct of trials and for
popularization

Dr. Channabyre Gowda, Former Project Coordinator, AICRP on Small millets, Bengaluru

o Utilization of germplasm/ trait specific germplasm in crop improvement program needs to be
strengthened

¢ Intensive evaluation of germplasm need to be taken up in all small millets.

e Zonalization and statistical analysis to be taken care to identify location specific cultivars in small millets

e Zonalization should be based on groups of locations having identical patterns of climatic factors and
other dynamic factors

o Data analysis of historical multi-location evaluation data for better understanding of the performance of
the genotypes

e Agronomy - Integrate the trials and come up with sustainable system of production at farm level

o |dentification and use of appropriate resistant/susceptible checks for screening of insect pests and
diseases

e In FLDs, recommendation of suitable agronomic practices such as moisture conservation technique in
sorghum should be considered

Dr. JV Patil, Former Director, ICAR-IMR-Hyderabad
e Seed is the main component of yield gap in FLDs and seed replacement ratio with improved cultivars
should need to be strengthened
o Maintaining optimum plant population in all the experiments to be taken care.
e For area expansion, farmers need to have incentives from Government side for increasing their
willingness to cultivate in turn increase area under cultivation of millets.
e Productivity enhancement through strengthening of recombination breeding in small millets

Dr. N Seetharama, Former Director, DSR-Hyderabad
o In-vitro fertilization in small millets may be considered to overcome barriers in recombination breeding.
Research to focus on traditional foods their nutritional properties
Genes responsible for high seed viability in finger millet need to be explored
Exploring high value food items to be commercialized.
Fodder value of small millets need to be analyzed in detail.

Dr. Vilas A Tonapi, Director, ICAR-IIMR-Hyderabad & Project Coordinator (Sorghum & Small millets)
e Re-zonalization with more number of zones and identification of genotypes confining to different
growing ecologies in addition to Pan-India varieties getting released.
e Recombination breeding and more materials sharing needs to be strengthened in small millets
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Session IV: Lead presentations (special lecture)

Chairman :  Dr. TR Sharma, DDG (CS), ICAR, New Delhi
Co-Chairman : Dr. RK Singh, ADG (FFC), ICAR, New Delhi
Rapporteurs : Drs. T Nepolean & ] Stanley

Dr. PV Vara Prasad, Professor and Director, Department of Agronomy, Kansas State University, USA delivered a
lecture on Improve sorghum and millet productivity in the semi-arid regions -Way forward.

He informed the major challenges in food grain production due to drought and heat in the changing climatic
condition. This leads to severe yield loss in major crops including millets and associated issues such as hunger,
and malnutrition especially in the developing countries.

He said that millets are the option in the era of climate change especially in aid and semi-arid regions as their
water requirement is low compared to other crops coupled with their inherent tolerance to heat stress.

Though millets are tolerant crops, the heat and drought stress during the sensitive stages affect yield in terms of
less seed setting and small size of grains.

Stay green, limited transpiration, greater water productivity, efficient root system, canopy temperature depression
are the potential traits for breeding abiotic stress tolerance in millets.

Recommendations: Breeding or promoting millets for specific end uses such as food and pharma industry. For
example, black sorghum which is high in phenolic and tannin are believed to have anticancer property. Yellow
sorghum with high carotenoids is effective in treating vitamin deficiency.

Use of novel technology in identification of stress tolerant traits and advanced breeding techniques should be
promoted in future millet programs. He explained series of techniques such as exploring genetic resources, gene
mapping, transgenic and gene editing approaches, double haploids, speed breeding, drone-based phenotyping,
research collaboration with public and private institutes which may be explored in millets to get stress tolerant
high yielding varieties in a shorter time. He also emphasized to use opportunity in the eve of International year of
millet 2023 to promote millet technologies and to develop and implement new research strategies.
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Session IV: Plenary session

Chairman :  Dr. TR Sharma, DDG (CS), ICAR, New Delhi
Co-Chairman : Dr. RK Singh, ADG (FFC), ICAR, New Delhi
Rapporteurs : Drs. K Venkatesh & Jinu Jacob (Sorghum)
Drs. R Venkateshwarlu & VM Malathi (Small millets)
Drs. K Hariprasanna & PG Padmaja

Sorghum

Dr. VA Tonapi, Director, ICAR-IIMR welcomed the chairman of the session Dr. TR Sharma, DDG (CS), ICAR,
New Delhi, Co-chair Dr. RK Singh, ADG (FFC), ICAR, New Delhi and scientists from AICRP centres and ICAR-
[IMR to the plenary session with a brief note on the highlights of happenings during the two days’ deliberations.
Chairman of the session Dr. TR Sharma, DDG (CS), ICAR, New Delhi welcomed new ideas for strengthening the
future research programme of AICRP on Sorghum and Small millets in the technical activities proposed by
Principal investigators of different disciplines.

1.1: Kharif Sorghum — Dr C Aruna

The first presentation of the plenary session was made by Dr. Aruna Reddy, Principal scientist, ICAR-IIMR,
Hyderabad on the technical programme of Kharif Sorghum. The constitution of trials proposed to be conducted
during 2022-23 crop season along with the entries retained in advance trials and promoted from initial to advance
trials were presented in the beginning. Specialty sorghum trial, inter institutional hybrid trial and inter institutional
hybrid development program and plan of activities in detail were also presented. Trait specific breeding activities
allotted to different centres were also presented. Chairman, Dr. TR Sharma, raised a question on what are the
proposed pre-breeding activities and in response Dr. Aruna informed the house that trait specific breeding
programme for Shoot fly, grain mold resistance and coloured sorghum improvement have been initiated and will
continue further.

1.2: Rabi Sorghum - Dr R Madhusudhana

Dr. R. Madhusudhana, Principal scientist, ICAR-IIMR, Hyderabad presented the technical programme of rabi
sorghum for 2022-23. The composition of advanced varietal trials including the entries promoted from IVT trials
of previous year. New IVT and specialty trials, trait specific breeding programmes and inter-institutional breeding
activities with defined roles for AICRP centres proposed for 2022-23 were also presented. There were no specific
comments made by the experts and the proposed technical programme was accepted as it is.

1.3: Forage Sorghum - Dr B Venkatesh Bhat

Dr. Venkatesh Bhat, Principal scientist, ICAR-IIMR, Hyderabad presented the technical programme of forage
sorghum for 2022-23. The presentation was started with presenting the criteria and guidelines approved for
promotion of entries from IVT to AVT. Further, the list of trials with number of entries, checks to be included in
each trial and locations at which the trials are proposed to be conducted were presented. The on traits to be
recorded in each trial was also presented. The calendar of activities including data submission deadlines to be
followed by the trial conducting centres was also presented. DDG in his remarks suggested to include the
detailed crosses to be attempted and the crosses allotted to each of the centres in the technical programme.

1.4: Sweet Sorghum — Dr AV Umakanth

Dr. AV Umakanth, Principal scientist, ICAR-IIMR, Hyderabad presented the technical programme of sweet
sorghum trials for 2022-23. Promotion criteria for sweet, high biomass and brown midrib sorghum trials were
presented in the beginning. The list of entries promoted were presented in different trials along with test
locations. New trial constituted for northern India on evaluation of previously released sweet sorghum varieties
for single cut forage purpose has been proposed. The conduction of an inter-institutional hybrid trial was also
proposed during the presentation. The detailed crossing programme allotted to different cooperating centres
along with features of parents was also presented at the end.
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1.5: Seed production — Dr D Sooganna
Dr. D Sooganna, Scientist, presented the technical programme of seed production for 2022-23. He informed that
a detailed Breeder Seed Production 1 (BSP-1) of sorghum and small millets will be circulated to centres.

1.6: Sorghum Agronomy - Dr B Gangaiah

Technical programme for 2022-23 in sorghum agronomy was presented by Dr. B Gangaiah, Principal Scientist,
ICAR-IIMR. In AVT-II, there were two trials each in forage sorghum and kharif sorghum and one in rabi sorghum.
A few new trials were proposed for the coming year. They are on evaluation of hurda sorghum varieties for dual
purpose (hurda and fodder production) under rainfed environment, organic (natural) farming studies on rabi grain
sorghum, foliar nutrition for boosting productivity of rainfed rabi sorghum and staggered sowing of rabi parching
sorghum for prolonging availability period. Experiment plan including treatments, design, replications and
conducting centres were also presented in the ongoing trials (four in the second year and two in the third year) in
agronomy. Chairman, Dr. TR Sharma, raised a question on having a trial on nano-Urea in agronomy programme.
In response it was conveyed that a new programme is being started on nano-fertilizers from this year.

1.7: Sorghum Physiology - Dr B Gangaiah

Dr. B Gangaiah presented the detailed technical programme for 2022-23 of physiology. Two ongoing
programmes in physiology are to be continued. Three new experiments were proposed for the coming year. They
included evaluation of forage and sweet sorghum genotypes for salinity tolerance, identification of morpho-
physiological traits of germplasm/varieties suitable for high density planting in kharif rainfed conditions (medium
deep soil) and climate change impact assessment on rabi grain sorghum productivity and coping strategy
through genotypes, altered sowing windows and planting densities.

1.8: Sorghum Entomology - Dr G Shyam Prasad

The technical programme on sorghum entomology for the year 2022-23 was presented by Dr. G Shyam Prasad,
Principal Scientist and PI, sorghum entomology. Sorghum entomology trials were proposed for conduction in 10
centres in kharif and 5 in rabi. He explained the experimental details for two trials in the second year, one
continuous trial on pest survey and a new proposal. The new trail is proposed on management of fall army worm
with entomofungal pathogens in both kharif and rabi seasons. For screening of advanced and initial entries in
breeding yield trials against insect pests of sorghum there will be 68 trials in kharif and 15 in rabi in the coming
year.

1.9: Sorghum Pathology - Dr IK Das

Dr. | K Das, Principal Scientist and Pl of sorghum pathology presented the technical programme for sorghum
pathology. There are 11 centres to carry out four trials that are in the 2 year, two in the 3 year, 3 regular trials
(national grain mould resistance nursery, national charcoal rot resistance nursery and disease survey) and a
newly proposed trial. A new trial will be initiated this year on evaluation of F4 progenies of national crossing
materials for grain mould resistance.

1.10: Sorghum Frontline Demonstrations — Dr RR Chapke

Dr. RR Chapke, Principal Scientist and PI presented the technical programme on sorghum FLDs planned for
2022-23. The financial requirement for FLDs was estimated as Rs. 6000/ha. Dr. Chapke presented the
objectives, the aspects that FLDs address and the latest production technologies to be used for FLDs in terms of
varieties/hybrids and other technologies as well as guidelines for conduct of FLDs. In 2022-23, the physical
target for sorghum FLDs will be 100 ha each in kharif and rabi covering 5 kharif AICRP centres and 7 rabi
centres. He also presented the observations to be recorded.

1.11: Millets Genetic Resources Management — Dr M Elangovan

The technical programme under this head was presented by Dr. M Elangovan, Principal Scientist, ICAR-IIMR. He
has presented the technical programme planned under millet germplasm collection, augmentation,
characterization (in kharif and rabi), genotypes multi-location evaluation (kharif and rabi), genotypes screening
for biotic stress under CRP-AB programme, germplasm multiplication, utilization of wide hybridization derivatives
and germplasm distribution. He also presented the workshops, trainings, field days and publications planned for
the coming year.
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Small millets

2.1: Small millets Breeding - Dr A Nirmalakumari

The plenary session on small millets began with presentation by Dr. A Nirmalakumari, from Athiyandal centre on
the technical programme for 2022-2023. The selection criteria for promotion of entries and entries advanced in
the multi-location trials (IVT to AVTI and AVT1 to AVTII) during kharif 2022 was explained. Small millet breeding
trials to be conducted at various centres during 2022-23 along with promoted entries, retained entries and checks
were then presented. Dr Nirmalakumari also put forth the details (entries, year of testing, reference material and
characters) of DUS testing of small millets at Bangalore and Athiyandal. She elaborated the pre-breeding
activities at major and collaborating centres using trait matrix for genetic improvement of finger millet,
recombination breeding in foxtail millet, genetic improvement of little millet and barnyard millet, yield
maximization in kodo millet, genetic improvement of proso millet, blast resistance in finger millet, shoot fly
resistance breeding programme in little, proso and foxtail millet, and banded blight screening program.

2.2: Small millets Agronomy — Dr TS Sukanya

Technical programme of Agronomy for the year 2022- 2023 in small millets was presented by Dr. Sukanya. The
response of finger millet to liquid biofertilizer and mode of its application and the recommendation emerged from
this experiment was explained. She then presented the data on response of millets to different doses of
potassium and recommended that potassium application of 20 Kg/ha is sufficient for small millets. The details of
multi-location trials for evaluation of pre-released genotypes to fertility levels, nutrient management, weed
management, moisture conservation in small millets and millet cropping system for sustainable productivity. The
details of location specific trials to be conducted during 2022-23 was presented. A proposal on ‘Response of
finger millet to non-chemical (organic farming) under rainfed and irrigated situation’ to be conducted during 2022-
23 was submitted. Similarly, one study on ‘performance and economic evaluation of farm machinery in small
millets and another study on ‘Screening of finger millet cultivars for nitrogen use efficiency’ were proposed.

2.3: Small millets Frontline Demonstration — Dr TS Sukanya

Dr Sukanya then presented the programme of Frontline demonstration in small millets for the year 2022-23. She
began the presentation by mentioning the improved varieties of small millets to be demonstrated at various
centres. The technical programme for Agronomy and FLD was accepted as proposed.

2.4: Small millets Entomology — Dr Prabhu C Ganiger

The technical programme for small millets Entomology for 2011-23 was presented by Dr Prabhu Ganiger. He
presented the effect of different dates of sowing on incidence of shoot flies in small millets and presented the
recommendation based on three-year pooled data. Dr Prabhu then presented the details on AICRP centres for
Entomology discipline including the volunteer centres. The studies to be conducted/continued in 2022-23
including routine pest survey to monitor insect-pests of millets and their outbreaks in small millets, species
composition of shoot flies and study on alternate hosts of shoot fly in small millets, assessment of avoidable crop
loss due to shoot fly under protected and unprotected conditions in little millet, multiple pest resistance screening
of small millet and population dynamics of insect pests of brown top millet by different centres was presented.
Chairman, Dr TR Sharma, in his remarks, suggested to include voluntary centres at Jammu, Himachal Pradesh
and Rajasthan as these regions are not included and the data from these locations are important. Dr Vilas
Tonapi, Project Director mentioned that with new EFC, these centres shall be allotted.

2.5: Small millets Pathology — Dr KB Palanna

The technical programme for small millets Pathology for 2022-2023 was presented by Dr K B Palanna. He has
presented the details of six focus areas including Survey, surveillance and diagnosis (new diseases/outbreaks);
evaluation of breeding materials and germ plasms; disease management (screening of botanicals, new
molecules, and integrated disease management); avoidable yield loss assessment; assessment of pathogen
diversity and pathotypes; generation of genomic database and development of species-specific molecular
markers for millet pathogens. Further, Dr Palanna presented basic information generated on various components
of disease management (in vitro). He also presented the details of concluded trials/experiments. Finally, he put
forth the details of initial and advanced varietal trials/National screening nursery with details of screening
materials and various centres. The technical program was accepted as proposed.
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Plenary session

The session started with the welcome of Chairman, Co-Chairman, Chief Guest, Guest of Honor and other
delegates by Dr. Vilas A Tonapi, Director, ICAR-IIMR. Dr. T. R. Sharma, Chairman initiated the proceedings of
the session.

VIC Proceedings & Emerging Recommendations

Dr. Vilas A Tonapi, Director, IIMR and Member Secretary presented the proceedings of VIC and varieties
identified for release. A total of 16 proposals have been received during the year. Based on the pre-VIC
screening 10 proposals were considered and presented which included six sorghum and four small millets
proposals. Out of sorghum proposals SPH 1938 (Kharif sorghum hybrid), SPV 2683 (Kharif sorghum variety),
SPV 2612 (Kharif red sorghum variety), SPV 2705 (HC 1519) (Forage sorghum variety- Single-cut), SPV 2697
(Sweet sorghum variety) and SPV 2714 (high biomass kharif sorghum variety) have been identified for release.
Two finger millet varieties FMV 1162 (VL Mandua 400) and FMV 1166, and two kodo millet varieties KMV 558
and KMV 559 have been identified for release.

Release of publications
The following publications were released during the AGM 2022:

1. Distribution and Utilization of Millets Genetic Resources in India (2015-2021) by M Elangovan et al.,
[IMR, Hyderabad

2. Pedigree database on small millets elite breeding stocks: AICRP on small millets 2016-2022 by M
Elangovan et al., IIMR, Hyderabad

3. Pedigree database on Sorghum Elite Breeding Stocks ICAR-AICRP on Sorghum 2017-2022 by M
Elangovan et al., IIMR, Hyderabad

4. Distribution and Utilization of Sorghum Genetic Resources in India 2012-2015 by M Elangovan et al.,

[IMR, Hyderabad

A Pocket Guide on Pests of Millets by G Shyam Prasad et al., IIMR, Hyderabad

6. Natural Farming in Millets — A Revolution in Indian Agriculture by Y Sandhya Rani et al., ARS,

ANGRAU, Vizianagaram

Making of Foxtail (Korra) Laddu, by Smt. Ch. Hemamalini et al., ARS, ANGRAU, Vizianagaram

Making of Finger Millet (Ragi) Laddu by Smt. Ch. Hemamalini et al., ARS, ANGRAU, Vizianagaram

9. TSP Success Stories on 'Socio-economic Upliftment of Tribal Community through the Promotion of
Millets Based Technologies in Tribal Areas of South Gujarat by Harshal E. Patil et al., HMRS, NAU,
Waghai

10. Improved cultivation methods of Barnyard millet by Harshal E. Patil et al., HMRS, NAU, Waghai

11. Recommendations of Finger Millet and Little millet crops by Harshal E. Patil et al., HMRS, NAU, Waghai

12. Doubling Farmers’ Income Through Millets Technology Interventions: Success Stories of Farmer FIRST
Project by Chapke RR et al., IIMR, Hyderabad

o

© ~

Research Highlights under the Co-ordinated Projects

Dr. Vilas A Tonapi briefly presented the research highlights of the millets together. He covered the stabilization
of area-production under millets, varieties released, trait improvement matrix and progress, diversification of
small millets, success rate in trials, hybrids and varieties identified for release, benchmark for grain Fe-Zn, pre-
breeding activities in millets, forage sorghum improvement, working with NSI, Lucknow for sweet sorghum
promotion, genetic stocks registered, germplasm day organized, moisture conservation practices, liquid
biofertilizer studies, estimation of avoidable loss due to insects and diseases, new sources of resistance
identified , chemical pest control methods, disease management techniques in small millets, integration of good
agricultural practices, technology demonstrations under FLDs, TSP, NEH, SCSP programmes, seed hubs for
seed replacement, quality seed production, patents received during the year, policy advocacy, technology
commercialization through Agr-Innovate, and the preparedness for the International Year of Millets 2023.

The Chairman appreciated the presentation and progress achieved during the year. He urged that the progress
should continue in the years to come.
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Felicitation of Retiring Scientists
The AICRP Sorghum and Millets fraternity felicitated the following scientists who will be superannuating during
the year for their service to the millets.

1. Dr. Y Rama Reddy, Principal Scientist (Plant Breeding), RARS, Nandyal

2. Dr. Natwar Singh Dodiya, Professor (Plant Breeding) and Officer in Charge, AICRP-Sorghum, MPUAT,

Udaipur

Dr. VD Pathak, Sorghum Breeder, AICRP on Sorghum, NAU, Surat

4. Dr. A Nirmala Kumari, Professor & Head, CEM, TNAU, Athiyandal and PI, Plant Breeding, AICRP-Small
millets

5. Sh.BB Kushwaha, Agronomist, AICRP on Sorghum Centre, RVSKVV, Indore

6. Dr. Vilas A Tonapi, Director and Project Coordinator, AICRP Sorghum and Small millets, IIMR,
Hyderabad

w

Awarding the Best AICRP on Sorghum and Small millets centres (2021-2022)
The following AICRP centres were adjudged as best performing centres during the biennium 2021-2022 based
on overall progress and achievements made by them:

AICRP-Sorghum . Akola, Dharwad and Hisar
AICRP-Small millets  : Waghai, Bangalore and Vijyanagaram

Comments by Co-Chairman

Dr. RK Singh, ADG (FFC) commended the excellent achievements made by the sorghum and small millets
groups. He suggested that the small millets programmes may be fine-tuned in lines of sorghum. In case of forage
improvement all institutes should come together with IGFRI and strong collaboration needs to be developed for
evaluation by all the partners to utilize the resources efficiently. The decline in area and production in millets is a
concern and productivity has to be enhanced for enhancing the production keeping in mind the forthcoming
International year of millets 2023.

Address by Guest of Honor

Dr. Rajendra Prasad, Vice Chancellor, UAS-Bengaluru in his address congratulated the Director and his team for
bringing out excellent outputs in the coordinated programme. He conveyed his greeting to all the retiring
scientists. He opines that millets have huge potential to provide health and preserve ecology. They are rightly
called miracle grains or nutricereals. Millets have to be incorporated in cropping systems, while marketing and
value addition needs to be strengthened. The Indian Government is very proactive in promotion of millets and
2018 was celebrated as National Year of millets while 2023 is going to be International Year of Millets. The UAS,
Bangalore has taken the lead by organizing an International symposium on finger millet at Mandya where finger
millet improvement started as early as 1916 by Dr. Leslie Coleman and later by Dr. CH Lakshmanaiah, who is
fondly called as ‘Ragi Brahma’. More than 40 improved varieties were released by this centre. The AICRP on
Small millets was launched in 1986 at GKVK, UAS, Bangalore and NAGS was established in Bangalore. Nearly
10500 accessions have been conserved at the NAGS to facilitate the crop improvement in small millets. More
than 4450 accessions are that of finger millet alone which have been collected from worldwide including 535
exotic accessions. Characterization of all small millets germplasm accessions have been carried out and
catalogues have been published. Special germplasms having nutritional traits have been designated which can
be used in pre-breeding, nutritional improvement, etc. Genetic male sterility in finger millet has been developed
which needs to be exploited. Small millets have the potential to tackle malnutrition and high mineral content lines
have been identified. It has been found that proteins from rice and finger millet are more easily digested than that
from pulses. Variability in grain phytic acid in 350 accessions of finger millet has been studied, and it is found that
30% reduction in phytic acid in finger millet enhanced the Iron absorption in Indian women almost by three folds.
The UAS Bangalore is scaling up the activities with policy support from the Government and linking with NGOs. It
is also working with FPOs for millets farming. He opined that export promotion of value added products through
the assistance of various agencies like APEDA and ICMR with nutrient labelling should be targeted in future.
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Remarks by Chairman

Dr. TR Sharma, DDG (Crop Science) complemented the Director and group for excellent achievements in terms
of variety release and technology development. He opined that with the UN declaration of IYM 2023, demand for
millets is going to rise making production of millets economical for farmers. Govt. of India has set up task forces
for each of the specific areas related to the IYM 2023 and DA&FW is coordinating the efforts. The major
researchable issues he stressed are:

o [dentification of end product-specific genotypes is essential which will benefit both farmers and industry;
more research to identify industry-friendly traits are required.

o [dentification of host resistance and new sources for pest and disease resistance in sorghum and small
millets.

¢ Enhancing productivity in small millets — limited variability in germplasm & difficulty in hybridization are
bottlenecks; new techniques for hybridization are required.

o Better management options for efficiency in use of moisture and nutrients are required for optimizing
yield in millets in resource-limited production ecologies.

o Efficient machinery for de-husking of small millets needs to be developed with reduction in processing
losses.

o Extending shelf-life of millets products; efforts to increase the shelf life to at least 8-10 months is vital for
tapping the export markets.

o Profiling of millets cultivars for nutritional parameters to be taken up. Cultivars to be released based on
nutrient content, Gl, etc.

The Chairman opined that with the integration of 3 AICRPs there will be better redistribution of centres and staff
which will definitely increase the efficiency of combined AICRP on Sorghum and millets.

The Chairman congratulated all the retiring scientists, and Dr. Vilas A Tonapi for the excellent and dynamic
leadership provided under the Crop Sciences division.

Address by Chief Guest

Dr. T Mohapatra, Secretary, DARE and DG, ICAR in his address congratulated all for developing new varieties,
production and protection technologies, and thereby strengthening the millets production over the years. He
opined that productivity is increasing over the years and production has to pick up. He appreciated the good work
done by AICRPs. He specially congratulated Dr. Vilas A Tonapi for successfully leading the group, not only with
respect to production but post-production and establishing market linkages. He also complemented the retiring
scientists and best centres for their achievements.

Some of the areas which need further attention by the millets group as highlighted by the chief guest are as
follows:

o Decline in area and production is matter of concern though the productivity has increased considerably.

o Ways to increase the productivity further though the area is declined and to manage the increased
demand.
What exactly is required to be done for enhancing the production?

o QOur approach to enhance the area by 10% in 2023
The skills and support required for the farmers to be clearly brought out so that further decline can be
arrested and production can be pushed on priority.

o Rigorous assessment of seed hubs performance is required.

o Address the gaps to see that the seed requirement is met.

o Establishment of International Institute for Millets to be pursued with the Ministry of Agriculture and
Farmers Welfare.

o Plan major awareness programmes to enhance consumption through AICRPs and KVKs.

e Consumption data of proso and kodo millets need to be collected, compiled and the consumption
pattern highlighted.

o All the AICRP centres to be activated for promotion of millets production and consumption.
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Dr. Mohapatra requested the Director, IIMR and the team to prepare an excellent programme involving all the
AICRP centres for implementation of various activities related to IYM 2023 in addition to the regular research

work.

The meeting ended with Director, Dr. Vilas Tonapi thanking DG, DDG, ADG, Pls and all participants and Dr. M
Elangovan proposing formal vote of thanks.

Recommendations for Centers

The combined 52" Annual Group Meeting of AICRP on Sorghum & 33 Annual Group Meeting of AICRP on
Small Millets were held on a virtual mode through videoconference on Zoom platform at the ICAR-Indian Institute
of Millets Research (IIMR), Hyderabad during 28-29t April, 2022. As part of combined Annual Group Meeting,
the Centre-wise auditing of scientific work and progress was done on 31st March — 1st April 2022, and Discipline-
wise group meetings to finalize the technical programme for 2022-23 were organized during 4-5 April, 2022
through videoconference. About 250 researchers from different sorghum and small millets centres, voluntary
centres, private sector, NGOs, ICAR Institutes, ICRISAT and other collaborating institutes participated in the
group meeting. The group meeting was held in 10 sessions, spanned over six days.

Two-days 52nd Annual Group Meeting of AICRP on Sorghum and 33rd Annual Group Meeting of Small millets
was organized virtually during 28-29t April 2022. On the first day, Dr RK Singh, ADG (FFC), ICAR Chaired the
sessions and 10 Principal Investigators of AICRP on Sorghum and 7 Principal Investigators of AICRP on Small
millets presented their discipline-wise progress and achievements made during 2021-22. On the second day, Dr
TR Sharma, DDG-CS, ICAR Chaired the sessions. The meeting was also attended by the Expert Group in
Sorghum and Small millets Viz., Dr JV Patil, Former Director, ICAR-IIMR; Dr N Seetharama,Former Director,
DSR; Dr Chanabyre Gowda and Prabhakar, Former Project Coordinator (s) AICRP on Small millets and Dr N
Devakumar, Director of Extension, UAS-B.

Dr. TR Sharma, DDG (Crop Science) complemented the Director and group for excellent achievements in terms
of variety release and technology development. He opined that with the UN declaration of [YM 2023, demand for
millets is going to rise making production of millets economical for farmers. Govt. of India has set up task forces
for each of the specific areas related to the [YM 2023 and DA&FW is coordinating the efforts.

The major researchable issues he stressed are:

o Identification of end product-specific genotypes is essential which will benefit both farmers and industry;
more research to identify industry-friendly traits are required.

o |dentification of host resistance and new sources for pest and disease resistance in sorghum and small
millets.

e Enhancing productivity in small millets — limited variability in germplasm & difficulty in hybridization are
bottlenecks; new techniques for hybridization are required.

e Better management options for efficiency in use of moisture and nutrients are required for optimizing
yield in millets in resource-limited production ecologies.

o Efficient machinery for de-husking of small millets needs to be developed with reduction in processing
losses.

o Extending shelf-life of millets products; efforts to increase the shelf life to at least 8-10 months is vital for
tapping the export markets.

o Profiling of millets cultivars for nutritional parameters to be taken up. Cultivars to be released based on
nutrient content, Gl, etc.

The Chairman opined that with the integration of 3 AICRPs there will create better redistribution of centres and
staff which will definitely increase the efficiency of combined AICRP on Sorghum and millets. The Chairman
congratulated all the retiring scientists, and Dr. Vilas A Tonapi for the excellent and dynamic leadership provided
under the Crop Sciences division.
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Dr. T Mohapatra, Secretary, DARE and DG, ICAR in his address congratulated all for developing new varieties,
production and protection technologies, and thereby strengthening the millets production over the years. He
opined that productivity is increasing over the years and production has to pick up. He appreciated the good work
done by AICRPs. He specially congratulated Dr. Vilas A Tonapi for successfully leading the group, not only with
respect to production but post-production and establishing market linkages. He also complemented the retiring
scientists and best centres for their achievements.

Some of the areas which need further attention by the millets group as highlighted by the chief guest are as
follows:

Decline in area and production is matter of concern though the productivity has increased considerably.

e Ways to increase the productivity further though the area is declined and to manage the increased
demand.

e Rigorous assessment of seed hubs performance is required.

e Establishment of International Institute for Millets to be pursued with the Ministry of Agriculture and
Farmers Welfare.

e Plan major awareness programmes to enhance consumption through AICRPs and KVKs.

e Consumption data of proso and kodo millets need to be collected, compiled and the consumption
pattern highlighted.

Recommendations for Centers on AICRP on Sorghum
o Biofortification breeding programs in sorghum and small millets should be taken up especially for iron
and zinc content analysis
e Maintain high population size in pre-breeding crosses. A x B restoration trials for heat and cold stress
must be taken up
e Hybrid development for food and fodder for Tenkasi region should be given focus as many diversified
germplasms exists. Possibility of Gl-tagging or registration of White-Tenkasi should be studied. Also,
popularization of national released varieties at Tenkasi region should be carried out.
o Breeding materials should be diversified with new germplasms, line and varieties replacing the old ones
for developing good varieties for dual purpose
e MS line materials used for hybrid development have to be evaluated at different locations
e Maldandi, cytoplasm restoration progress has to be implemented. Also, identification of stable restorers
has to be tested for use in breeding programmes
Identification of benchmark for Fe and Zn content in the biofortified varieties / hybrids
e Centers has to indicate the trait value of the donor parents used in cross combinations specifically
resistance and quality breeding
o Sharing of advance segregating material to the centers where crossing is difficult
Initiatives towards Gl tagging for yellow and maldandi sorghum
e |t was suggested that the number of stations for conducting summer sorghum trials need to be
increased. Nanded and Parbhani are suitable locations for summer sorghum and hence they must be
included.
Itis suggested to develop new breeding material from the existing base material.
New landraces need to be utilized for broadening the genetic base of the material.
Explore the possibility of involving other centres for multi cut forage improvement.
Recent state release varieties should be commercialized and brought in seed chain
High biomass lines need to be explored.
Centre should focus on popularizing the sweet sorghum cultivars released by NARS.
Studies on comparison of sweet sorghum hybrids and varieties with sugar graze
Efforts needed to link with sugar mills for crushing of sweet sorghum

Recommendations for Centres on AICRP on Small millets
o Director, [IMR suggested that Rewa will be the regular center and Dindori is only for FLDs
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o The scientific basis of compact type of little millets should be justified with valid data. Farmers
preference should be considered while setting research targets.

e The Kolhapur centre being a hot spot for finger millet blast should concentrate more on development of
breeding material instead of just screening lines for blast resistance.

Sharing breeding material with other centres was suggested

o  Strict screening of breeding material for diseases is must and to be taken up.

o Because Mandya is mainly cool place with rainfalls occur majorly so include hot places like Hyderabad,
Bangalore for testing. Multilocation evaluation of temperature tolerant material would be necessary for
validating their tolerance.

o Classification of finger millet germplasm based on suitability to irrigated and rainfed condition was
suggested to increase efficiency of improvement.

o Cropping system-based approach should be followed while making selection of breeding material

e Extra early varieties in foxtail millet may be bred only if there is preference for such lines among the
farmers.

o Breeding materials should be diversified which might help in breaking the yield barrier.

e Ranchi centre may get breeding materials from ICAR-VPKAS, Almora and segregating materials from
other AICRP centres and start breeding efforts immediately.

o When conducting AICRP trials, net plot area as suggested by the Pls may be followed strictly as it is
important for comparison of data from different centres.

e All centres need to send sufficient quantities of the seeds of check varieties along with the new entries.

Recommendation during the Sorghum Technical Programme Planning for 2022-23

e Explorative study on high density sorghum areas need to be framed in discussion with breeders and
physiologists

o Application of compost should be done for all the ongoing experiments with organic farming and RDF
treatments.

o Soil sample analysis for all centres need to be taken up in a centralized facility or through outsourcing.

o Climate change and date of sowing trial will be laborious and difficult. Instead, crop simulation models
need to be explored to predict the climate change effects.
Merge the programmes of agronomy and physiology and make it as a unified program

e There was a suggestion to compare the effects of advanced technology practices with district-wise data
instead of data from existing farmers’ practices. Geotagging of FLDs is needed

o Specialized breeding programme for insects need to be initiated

Recommendation during the Small millets Technical Programme Planning for 2022-23

o All the centers need to involve in the crossing program and generate material and suggested that in
foxtail millet yield should be target since many years unable to break the yield barriers

e Brown top millet exotic germplasm may be augmented from other countries like China, USA and
European countries and include in crossing program to generate the variability. Include newly released
varieties released by Hagari and Bengaluru as checks in the trials
Suggested agronomy team for yield gap analysis (Potential yield and present yield at the centres)

o  Quality of the straw with respect to all millets need to workout
In evaluation of pre-release genotypes reduce the cost of cultivation and increase the economic output,
observations like spacing need to modify/taken care

e Mechanical harvesting for millets some parameters for machinery needs to be standardised by
discussing with engineer

o Asurvey to know the how farmers (especially tribal areas) are managing these millets in their fields

e Production constraints of farmers are only to be mentioned. Production constraints at centres need to
be solved by the scientists concerned.

e Enabling of mechanisation in finger millet for harvesting and threshing as the labour cost is high for
threshing and harvesting

o Experts suggested that database on germplasm entering into breeding programs, its utilization and
awareness on how far it has been used need to be documented
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In proso millet and foxtail millet very limited material is seen, it should be improved by extensively
collecting material from all over the world.
o Plan the visit to North Eastern states at two different seasons Oct/Nov or April are the good time to visit
and many indigenous collections are available here
Details of pedigree is essential for the test entries in trials and without that entries will not be evaluated.
o Life table studies of shoot flies in millets is to be attempted
o Field exploration of parasitoids of important pests of millets are to be done and the important parasitoids
are to be identified
o Effect of insecticide seed treatment on shoot flies in millets are to be evaluated
e Owing to the importance of hill ecosystem, Ranichauri centre if not Almora centre is to be included for
research on insect pest
Evaluation of bioagents for rust in foxtail millet is being evaluated and recommendations are to be made
o Evaluation of organic and fungicidal management of leaf blight of brown top millet is to be initiated
The entries consistently found resistant for years are to be used in disease resistance breeding
programs
e Studies on correlation mode of perpetuation and alternate weed host for rust of foxtail millet at
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PART B: PROCEEDINGS OF CENTRE-WISE AUDIT OF SCIENTIFIC
WORK AND PROGRESS

Session V: Review of research: Scientific audit based on presentations of AICRP on
Sorghum centres during 2021-22

Date: 31st March, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad

Chairman  : Dr. ]V Patil, Former Director, ICAR-IIMR-Hyderabad
Co-chairman : Dr. Prabhakar, Former Project Coordinator, AICRP on Small Millets
Rapporteurs : Drs. B Amasiddha, S Srividhya, Parashuram Patroti & R Swarna

Review of research through scientific audit based presentation of AICRP on Sorghum and Small millets was
organized through virtual mode during 31st March 2022 - 1st April 2022 as part of the 52n Annual Group Meeting
of AICRP on Sorghum and 33 Annual Group Meeting of AICRP on Small millets. The session was started with
the welcome and initial remarks by the Dr Vilas A Tonapi, Director and Project Coordinator Sorghum and Small
millets. The session was Chaired by Dr JV Patil, former Director, ICAR-IIMR and Co-chaired by Dr Prabhakar B.
Ex. Project Coordinator Small millets. Dr JV Patil emphasized on the forthcoming International Year of Millets
2023 responsibilities. Dr Prabhakar mentioned that the expectation on small millet centres and workers are very
high and equally important. He also further categorized the best and better working small millets centers and
stressed to improve small millets centres in the North-eastern states through allocation of more funds in the
years to come. They also further requested Sorghum and Small millets centres to fine-tune their programmes to
deliver the targets for International Year of Millets. The Officer In-charge / Senior Breeders made the
presentations in AICRP on Sorghum viz., Akola - Dr RB Ghorade, Coimbatore - Dr TT Kalaimagal, Surat - Dr
Bharat K Davda, Deesa- Dr RA Gami, Indore - Dr Usha Saxena, Palem - Dr S Maheshwaramma, Nandyal - Dr Y
Rama Reddy, Udaipur - Dr Natwar Singh Dodiya, Chamarajanagar - Dr Somu G, Dharwad - Dr NG Hanamaratti,
Parbhani - Dr KR Kamble, Rahuri - Dr Dipak Dudhade, Vijayapura - Dr GM Sajjanar, Hagari - Dr G Girish,
Tandur Dr K Sujatha, Hisar Dr Pummy Kumari and Pantnagar - Dr PK Pandey. The Officer In-charge / Senior
Breeders made the presentations in AICRP on Small millets viz., Berhampur — Dr PM Mahapatra, Dindori — Dr
Manisha Shyam, Dholi — Dr Sweta Mishra, Jagdalpur - Dr Praful Kumar, Kolhapur - Dr Yogesh Ban, Mandya - Dr
CA Deepak, Bengaluru - Dr TE Nagaraja, Nandyal - Dr Saralamma, Vizianagaram - Dr TSSK Patro, Ranchi — Dr
Arun Kumar, Ranichauri - Dr Laxmi Rawat, Athiyandal - Dr A Nirmalakumari and Waghai - Dr Hemant Eknath
Patel. The AICRP on Sorghum and Small millets achievements were audited by the Experts, Project Coordinator
and Principal Investigators of the disciplines and suggested the wayward.

Ty

Review of Research: Scientific Audit based on Presentations of AICRP on Sorghum and Small millets Centres
Annual Group Meeting 2022, ICAR-IIMR-Hyderabad, 315t March — 015t April 2022
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The virtual review meeting on the review of research accomplishments of AICRP Sorghum Centers started with
the welcome and opening remarks by The Director, IIMR, Hyderabad and Project Coordinator (Sorghum and
small millets). The session was chaired by Dr. J.V Patil, former Director, [IMR and Co-chaired by Dr. Prabhakar
B. Ex. Project Coordinator small millets. The chairman and other expert members requested the centres to fine-
tune their programmes to deliver the targets for international year of millets. The research progresses presented
by each centre and the suggestions/critical comments of the members are mentioned below.

1.1: AKOLA - ICAR-AICRP on Sorghum, Dr PDKV-Akola, Maharashtra

Dr RB Ghorade, Sorghum breeder, presented the research progress of the centre. Action taken on important
recommendations given during AGM 2021 and further major activities envisaged under each discipline was
presented. The significant achievements of the centre for 2021-2022, included release of CSV 45, Kharif dual
purpose variety (released at National level) and Trombay Akola Suruchi (TAKPS 5) — Rabi Parching Sorghum
(Hurda) Variety released at state level. Also, the achievements on promising lines for AICRP trails, new donors
identified, crosses made and material generated for breeding/pre-breeding trials, technologies established were
presented. The work planned for 2022-2023 under various disciplines, as per the research priority was
presented. He also presented on two new initiatives 1) Development of suitable genotypes for summer cultivation
2) Development of suitable genotypes for cultivation in rice fallow conditions.

Suggestions/Comments

o The centre should discuss with Dr. Gangaiah to conduct high density planting sorghum trials. Trials with
high density planting plus the early maturing kharif hybrids at important locations should planned and
taken up.

e Itwas suggested to popularize the national released varieties among the famers at their region

e Biofortification breeding programs in sorghum and small millets should be taken up especially for iron
and zinc content analysis

o High brix value lines identified from the sweet sorghum trials was requested to share with IIMR,
Hyderabad.

o Details on cold tolerance lines and their seed setting per cent has to be mentioned during presentation.
Status of hybrid development programs was enquired and programs have to be planned.

o For the rabi sorghum trials, it was suggested to maintain high population size in pre-breeding crosses.
Also, AxB restoration trials for heat and cold stress must be taken up at the centre.

o The centre was also suggested to improve their publications.

1.2: COIMBATORE - ICAR-AICRP on Sorghum, TNAU-Coimbatore, Tamil Nadu

Dr. Kalaimagal, presented the research achievements and plan of work for 2022-2023 of the Coimbatore centre.
The centre was appreciated for the progress made and action taken on the important recommendations during
previous year 2020-21. The centre has developed two varieties that are under ART/OFT (TNS 661 (TNS 603 x
IS18551)- ART;) and two under MLT (TNS 695 (CO26 x B35- 6-5-1-1-1); TNS 698 (CO 30 x B 35- 3-7-1-1-1));
one promising line for traits under IVTGS (TNS 696 (CO26 x B35)) and two under IAVHTSS. The centre reported
that four F4 derivatives selections was evaluated for grain sorghum. TNSS 223 &TNSS 227. Coimbatore centre
presented that TNSS 227 was promoted to AVT-I during Kharif 2022. Major achievements, seed production
status and research plan for 2022-2023 was presented under each priority area.

Suggestions/Comments

o [t was suggested to study the Shoot fly resistance among the derivatives evaluated for grain sorghum

e Recommended plot size for AVHT trial should be followed.

e The F, generation lines for target traits should be carefully evaluated. The wild races material S.
halepense, S. sudanensis should be properly used for the target traits of disease resistant grain and
forage sorghum

o Eight crosses of the F, generation for downy mildew resistance has to be evaluated under two or three
different locations when the population reaches F.

e |t was suggested to include lines from IIMR (CSV 22SS) for the sweet sorghum trials of 2022-2023 and
include in demonstration with local sugar industry.

AICRP on Sorghum & Small Millets-Proceedings 28-29 April;, 2022 Page 32 of 153



@5 Al India Coordinated Research Project on Sorghum I Small Millets

o Dr. Prabhakar suggested that advance generation breeding material must be obtained from IIMR (Pre-
breeding derivatives) and performance of rabi breeding material in Tamil Nadu must be presented.

e Progress in red sorghum grain improvement must be submitted in the report.

e Hybrid development for food and fodder for Tenkasi region should be given focus as many diversified
germplasms exists. Possibility of Gl-tagging or registration of White-Tenkasi should be studied. Also,
popularization of national released varieties at Tenkasi region should be carried out.

1.3: SURAT - ICAR-AICRP on Sorghum, NAU-Surat, Gujarat

Dr. Bharat K Davda presented on the research accomplishments, action taken on the AGM 2021 and work plan
for priority areas of research 2022-2023. It was presented that 263 germplasm accessions were collected and
trait specific accessions were employed for breeding programmes. The centre has contributed 14 entries to
AICRP ftrials during the last three years. Also, Three State level varieties (1.Grain Sorghum: GJ-44 (Madhu),
2.Rabi Sorghum: GJ-101 (Madhu Moti), 3.Rabi Sorghum: Endorsement: GNJ-1 and one National level forage
Sorghum variety CSV 46F (Tapi Chari) was released during the last year. Significant achievements under other
disciplines were also presented.

Suggestions/Comments
o Shoot fly resistance breeding material program has to be strengthened at the center.
o |t was suggested to study the possibility of including a program on developing water logging resistance
in grain sorghum
o Original pedigree has to be mentioned and documented properly apart from the centre name (pedigree
of SR lines).

1.4: DEESA - ICAR-AICRP on Sorghum, SRS, SDAU-Sardarkrushinagar, Gujarat

Dr. RA Gami presented the research progress of the centre and work plan for 2022-23 under each discipline.
The centre had released a single-cut fodder sorghum variety GDFS 1 (Banas chari) (DSF 168) for cultivation in
north Gujarat and Kutch region for the Kharif season. He presented that erratic rainfall, low yield, farmers have
more preference to pearl millet, Groundnut, vegetable crops and cash crops are some of the production
constraints.

Suggestions/Comments

o The centre was suggested to use CSV 27 and CSV 41 for developing crosses for dual purpose
sorghum varieties.
Proper pedigree has to be mentioned for all the crosses and need to present in slides.
Centre was suggested for proper utilization of the budget.
Dr. Patil suggested that yield gain in the generations developed over checks should be mentioned.
Centre was suggested to popularize sorghum in local area.

1.5: INDORE - ICAR-AICRP on Sorghum, CoA, RVSKVV-Gwalior, Madhya Pradesh

Dr. Usha Saxena presented the research progress made during 2021-2022 and the work plan for 2022-2023.
Among the significant achievements, the centre had released a high biomass line (1- SPV 2714 — HBM for
biofuel production). New donors for pre-breeding material were selected and shared to Nandyal centre. Also, a
sorghum variety suitable for dual purpose with good fodder quality RJV2357 and maturity of 105-110 days was
submitted for release. The presenter mentioned that the centre has constraints like cultivation in marginal land
mostly by tribal farmers and delayed sowing of sorghum due to lack of priority by farmers. Also, due to erratic
and continuous rainfall at flowering and grain filling stage, MS line seed multiplication was adversely affected.

Suggestions/Comments
o The centre was asked to utilize the budget properly and plan better programs based on the research
priority.
o Pedigree should be properly mentioned for all the crosses and germplasm instead of giving the different
codes for identified lines.
¢ Breeding materials should be diversified with new germplasms, line and varieties replacing the old ones
for developing good varieties for dual purpose
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o Publications has to be improved
Extent of heterosis on par with the national checks during evaluation of hybrids must be studied properly
and reorient new hybridization programme

e MS line materials used for hybrid development have to be evaluated at different locations

1.6: PALEM - ICAR-AICRP on Sorghum, RARS, PJTSAU-Hyderabad, Telangana

The progress report of 2021-22 for Palem centre was presented by Dr. S Maheshwaramma. The work plan for
each research priority area was also mentioned. It was presented that the centre has released a variety Palem
Jonna -1 (SPV 2293/PSV- 512) tolerant to grain mold with good roti making quality. Significant achievements
made during the year 2021-2022 was presented. The comments and suggestions of the members are as below.

Suggestions/Comments
o Dr. Patil complemented on implementing good sorghum improvement programmes at the centre.
o The expert members suggested that development of yellow sorghum in tan background for disease
resistance should be planned and study to be taken up
o Dr. Rajendra chapke enquired regarding the FLD programmes and the center accepted to take up the
FLD activities.

1.7: NANDYAL - ICAR-AICRP on Sorghum, RARS, ANGRAU-Guntur, Andhra Pradesh

Dr. Arunkumar presented the research achievements made during 2021-22, action taken on major
recommendations and work plan for 2022-2023. The centre had contributed two promising lines for the AICRP
trials NJ-2667 and NJ-2672. Also, NTJ-5: High yielding (18-25 g/ac) early (100-105 days) variety tolerant to shoot
fly and stem borer was released through SVRC during 2018.

Suggestions/Comments

e Dr. Madhusudhana suggested that Maldandi based MS cytoplasm lines and local landraces should be
utilized for hybrid development and the evaluation data has to be sent immediately.

¢ Information on the selection of bold seed lines has to be submitted.

e The seed materials received for various breeding programmes should be utilized properly and it should
be acknowledged

¢ Rabi sorghum plan of work should be presented and included in the final presentation

o Center has to collect and evaluate the locally available cultivars and report to lIMR, Hyderabad.

1.8: UDAIPUR - ICAR-AICRP on Sorghum, MPUAT-Udaipur, Rajasthan

Dr. Natwar Singh Dodiya presented the research accomplishments and action taken on important
recommendations made during AGM2021. Based on the recommendation made during AGM 2021, the centre
has contributed 2 genotypes for evaluation in coordinated trials, SPV 2885 (SU 1655) promoted from IAVHT SC
to AVHT SC and SPV 2866 (SU 1653 IVT GS), and attempted 05 crosses related to fodder traits during kharif
2021. Work plan for 2022-2023 was proposed and presented under each research priority area.

Suggestions/Comments

e Lack of progress on all aspects was raised by all experts.

o Dr. IK Das, commented that data on survey and surveillance of pathology trials was not submitted and
presented, which has to be included before the final presentation

o Director [IMR suggested the center to submit the data in time, delay in data submission will not be
tolerated in future.

o National program has to be strengthened more and the center has to work hard to bring good cultivars
in sorghum

o Center has to utilize the fund properly and has to submit the report

1.9: CHAMARAJANAGAR - ICAR-AICRP on Sorghum, CoA, UAS-Bengaluru, Karnataka

Dr. Somu G presented the action taken on major recommendations during 2020-21, research progress made
under priority areas. Trials conducted and significant achievements made were presented. It was reported that
the centre had selected around 20 donors for pre-breeding material with traits. The centre has submitted a
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release proposal for CNFS-1, fodder sorghum variety at state level. The comments and suggestions on progress
made and work plan is give below.

Suggestions/Comments

o Rabi activities and trials were not enlisted during the presentation and poor progress was made for rabi
breeding programme. The status of these trials has to be submitted immediately.

e Progress should be made on estimating the yield under 140 FLD programmes conducted by the centre
and report has to be submitted.

o The seed materials received for various breeding programmes should be utilized properly and it should
be acknowledged

o Listof 140 lines selected for grain sorghum improvement has to be sent.

o The Director, IIMR instructed that there should be a proper projection on the research progress made
during the presentation and report submission.

o Center has to include the information of donor parents used in the crossing program and has to send to
concerned Principal Investigator.

1.10: DHARWAD - ICAR-AICRP on Sorghum, UAS-Dharwad, Karnataka

Dr. NG Hanamaratti presented the research achievements made during 2021-22, action taken on major
recommendations and work plan for 2022-2023. Among the significant achievements, the centre has identified a
promising Downy mildew resistant line 1S-3618-1 and a promising Rust-resistant line SVD-1327. The centre
proposed a new initiative program on Identification of hybrids for Rabi with limited (3) irrigations.

Suggestions/Comments
o Dr. SS Patil congratulated the centre on the progress made and he suggested that focus should be
given on developing both hybrids and variety at Dharwad centre
e The MS line development and hybrid development programmes for Kharif was not satisfactory during
2021-2022 and it has to be strengthened.
o Maldandi, cytoplasm restoration progress has to be implemented. Also, identification of stable restorers
has to be tested for use in breeding programmes

General comments to all the centers

o |dentification of benchmark for Fe and Zn content in the biofortified varieties / hybrids

e Centers has to indicate the trait value of the donor parents used in cross combinations specifically
resistance and quality breeding

o Sharing of advance segregating material to the centers where crossing is difficult
Initiatives towards Gl tagging for yellow and maldandi sorghum

e |t was suggested that the number of stations for conducting summer sorghum trials need to be
increased. Nanded and Parbhani are suitable locations for summer sorghum and hence they must be
included.

e Director, IIMR commented that there should be a proper utilization of the seed materials received from
all centres and it has to be acknowledged during the presentations and report.

1.11: PARBHANI - ICAR-AICRP on Sorghum, MAU-Parbhani, Maharashtra

Dr. K. R. Kamble presented the progress and achievements of the centre. He presented the number and kind of
trials conducted both as a part of AICRP and centre. Parbhani super moti a variety with more than 15% grain
yield than the Parbhani Moti has been released successfully by the centre and its coverage in the region is
appreciable. Centre has developed some of the trait specific crosses and Promising crosses for different traits
have been identified.

Suggestions/Recommendations:
o Centre should report the data for all the trials conducted including AICRP pooled activities.
o As centre is both for kharif and rabi. It should equally focus on rabi, not only on kharif.
e [t should also focus on sweet sorghum as nothing has been reported.
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o Centre need to introspect and revisit its existence in terms of research, quality data, new varieties and
hybrids.

o [t should follow SOP with respect to screening of different traits at what generations.

o As centre has got lot of breeding material, but needs to diversify the available material.

1.12: RAHURI - ICAR-AICRP on Sorghum, MPKV-Rahuri, Maharashtra

Dr. D. D. Dudhade, presented the progress and achievements of the centre. Recommendations and action taken
against them were presented by the centre’s in-charge. Centre has released Phule Yashomati a high yielding
cultivar for shallow soil of Maharashtra during 2021-22. Promising lines for the traits/priority research areas
assigned to the centre and silent achievements in terms of no. of entries contributed to AICRP, Resistant donors
identified for different traits, seed production, conduct of FLDs and future plan of work for the coming year were
briefed during the presentation. Centre has conducted all the AICRP trials allotted during rabi 2021-22 and data
was reported.

Suggestions/Recommendations:
o As Rahuri is centre for both rabi sorghum & sweet sorghum, it has been observed that, there is not
much work on sweet sorghum. So, centre should focus on sweet sorghum breeding also.
Centre need to focus hybrids development besides only on varietal development.
o Centre should introspect in terms of its contribution to the national programme in recent years. After
Phule revati nothing has really come out from the centre.
e  Centre should focus on including of new collections and their systematic characterization & evaluation.

1.13: VIJAYAPURA - ICAR-AICRP on Sorghum, UAS-Dharwad, Karnataka:

Drs. S. Karbantnal and Gowri Sajjanar presented the progress and achievements of the centre. Centre is mainly
focusing on diversification of B and R lines. Several Ax R, B x B & R x R crosses were developed. Centre has
contributed seven (3 rabi sorghum + 4 specialty sorghum) entries to the AICRP multi-location testing during
2021-22. Several trait specific crosses, three way, backcrosses were generated. Centre is also focusing on
specialty sorghum. Centre is taking up physiological and biochemical analysis of sweet grain sorghum for value
added products. Centre has conducted all the allotted AICRP trials and data has been submitted timely.

Suggestions/Recommendations:
e Centre should come up with new varieties as CSV 29R and BJV 44 were released long back.
o Centre should really focus on identification of restorer on maldandi cytoplasm and cold tolerance.
o The efforts of the centre in many areas are appreciable. Focused efforts may result into good hybrid
from the centre.
o Studies on avoidable losses needs to be done on more systematic grounds.

1.14: HAGARI - ICAR-AICRP on Sorghum, UAS-Raichur, Karnataka

Dr. G. Girish presented the progress and achievements of the centre. An entry TRJP1-5 accepted for Variety
release Z-2 and 3. It shows 12 % and 25 % Grain yield increase over checks GS-23 and M35-1. One gamma
iradiated entry COFS31 accepted for Variety release Z-1, 2 and 3 through adoption. Around 200 germplasm
accessions were evaluated by the centre during rabi 2021-22. Several advanced generations of backcrosses for
drought, stay green, high water extraction capacity were available with the centre. Centre has conducted all the
AICRRP trials.

Suggestions/Recommendations:
e |tis suggested to develop new breeding material from the existing base material.
o Centre has to strictly attend all other pooled activities assigned and data reporting should be done
without fail.
¢ New landraces need to be utilized for broadening the genetic base of the material.
o Needs to improve the way of presentation.

1.15: TANDUR - ICAR-AICRP on Sorghum, PJTSAU-Hyderabad, Telangana
Dr. K Sujatha presented the progress and achievements of the centre. Promising lines for the traits/priority
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assigned to the centre have been entered into AICRP trials and two in IVT and one in AVT Il. Four new donors
have been identified for entering into pre-breeding cycle from the set of germplasm assigned to the centre for
evaluation. Sixteen and 3 crosses were made for breeding and pre-breeding, respectively. The centre has
released one variety SVT 68. SPV 2644/ SVT 55 has completed | year of mini-kit testing (2021-22). Ten AICRP
trials were conducted and data were reported. Twenty FLDs of SVT 68 were conducted.

Suggestions/Recommendations:
o Good quality breeding material was generated by the centre. Efforts should focus on release of
varieties.
o  Centre should register bold seed germplasm land races at NBPGR.
Develop a mechanism of MLT in the state to simplify release of varieties
o  Centre should concentrate on hybrid development.

1.16: HISAR - ICAR-AICRP on Sorghum, CCS-HAU-Hisar, Haryana

Dr. Pummy Kumari presented the achievements of the centre. Three promising lines for the traits/priority
assigned to the centre were entered into AICRP ftrials. Thirty-three new crosses and four back crosses were
attempted.72 advanced forage sorghum lines and 13 CMS based hybrids were evaluated for single cut and
multicut types.24 new CMS based hybrids were produced. Twenty-two AICRP trials were conducted and data
recorded successfully. Single cut hybrid HJH 1513 and a single cut variety HJ 1514 having high green and dry
fodder yield and quality were identified by SVRC. Proposal of single cut forage sorghum variety SPV 2705
submitted to VIC.

Suggestions/Recommendations:

o  Centre should focus on development of hybrids and diversification of germplasm
The breeding material should be shared with other AICRP forage centres.
Screening for salinity tolerance should be done in micropots/ in field
More focus should be on parental line development and multicut lines.

Discuss with Dr. Venkatesh Bhat and reorient the programme

1.17: PANTNAGAR - ICAR-AICRP on Sorghum, GBPUA&T-Pantnagar, Uttarakhand

Dr. Yogendra Singh, presented the progress and achievements of the centre. Two promising lines for the
traits/priority assigned to the centre were entered into AICRP trials. Three new donors have been identified for
entering into pre-breeding cycle from the set of germplasm evaluated. Breeding/pre-breeding material was
shared with four centres. Nineteen crosses were made to generate pre-breeding material. Eighteen AICRP trials
were conducted and data recorded successfully. Crosses were made and generations were advanced for
development of single cut and multi cut genotypes with high fodder yield. 2 new crosses were attempted to
develop new multi cut Sudan grass type restorer/pollinator parents. Special sorghum types (red grain, BMR and
high biomass) for industrial use are under development.

Suggestions/Recommendations:
o All the trials data should be sent to IIMR without any fail.
¢ Diversification in parental lines need to come. Discuss with Dr. Bhat and come up with an action plan.
o Explore the possibility of involving other centres for multi cut forage improvement.
e Recent state release varieties should be commercialized and brought in seed chain

1.18: LUDHIANA - ICAR-AICRP on Sorghum, PAU-Ludhiana, Punjab

Dr. RS Sohu presented the progress and achievements of the centre. The single cut variety SCL 2 has been
promoted for 3 year testing in AICRP trials while single cut variety SCL 3 has been promoted for testing in
AVHT SC 27 year testing trial. SCL 4 (single cut) has been promoted to IVHT SC and SSCL 1 in IVHT SS. Eight
crosses were made for generating pre-breeding material. Two new donors were identified for entering into pre-
breeding cycle. The centre has released three varieties. Twenty-three AICRP trials were conducted and data
recorded successfully. Late maturing single cut varieties SCL 1, SCL 2, SCL 3 and SCL 4 were developed and
are being evaluated in AICRP trials. A new variety SCL 11 and multicut variety MCL 1 developed and will be
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evaluated in Kharif, 2022. Three salt tolerant lines (SCL 3, SPSSV 40 and PV 2068) with good fodder quality
identified for high saline conditions.

Suggestions/Recommendations:
e Centre should focus more on diversifying the breeding material
One of the parent material should be a good line.
High biomass lines need to be explored.
Centre should focus on popularizing the sweet sorghum cultivars released by NARS.
Studies on comparison of sweet sorghum hybrids and varieties with sugar graze
Centre should redefine the program.
Efforts needed to link with sugar mills for crushing of sweet sorghum

General Recommendations to all the centres
1. Reorientation of the entire programme is needed for some centres.
2. Fine tuning of rabi programme is required
3. Inter-institutional activities need to be mentioned in the presentation slides
4. Need to focus on strengthening of breeding programme at all centres.
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Session VI: Review of research: Scientific audit based on presentations of AICRP on
Small Millets centres during 2021-22

Date: 1t April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad

Chairman  : Dr. ]V Patil, Former Director, ICAR-IIMR-Hyderabad
Co-chairman : Dr. Prabhakar, Former Project Coordinator, AICRP on Small Millets
Rapporteurs :  Drs. KN Ganapathy, C Deepika, Avinash Singode & Jinu Jacob

2.1: BERHAMPUR - ICAR-AICRP on Small millets, OUAT-Bhubaneshwar, Odisha

Dr. PM Mahapatra presented the progress report of 2021-22 for Berhampur centre. Little millet variety OLM 18
identified to be released by CVRC and variety OLM217 released under SVRC.AIl the AICRP trials were
conducted successfully. Experts suggested that all the activities of the center needed to improve.

Comments and discussion

o The centre has not presented anything on crosses attempted, donors used and breeding material
handled. This is the prerequisite for progress

o The re-testing of already dropped out entries should be avoided and efforts should be made to develop
breeding material

o The area under millets is large, there is scope for varietal improvement and release in the region.

e The centre should screen the breeding material shared from the PI-SM and selected lines may be
tested for release.

e The high CV of trial data from Berhampur was raised and it was suggested to improve the status.

¢ No incidence of shoofly in foxtail millet at Berhampur was raised. It was clarified that shoofly incidence
was observed in proso millet and brown top millet. However, there was no incidence of shoofly in foxtail
millet.

e The centre was asked to send the collected shoofly to Bengaluru.

o The centre was asked to improve the quality of trial conduction and breeding programme in coordination
with Semiliguda.

2.2: DINDORI - ICAR-AICRP on Small millets, JNKVV-TARS, Madhya Pradesh

Dr. Manisha Shyam, presented the progress report and started with current staff position and budget status for
2021-22 of the centre followed by seasonal weather parameters. Further, the action taken report for the previous
year's recommendations were presented. Conduction of 100% allocated trials was the highlight. Further into the
presentation, work plan of 2021-22, significant achievements, details of trials conducted, priority target areas of
research and work carried in different disciplines like agronomy, entomology, plant physiology was presented.
Among the outreach activities, conduct of FLDs was presented. Later, seed production status of centre for 2021-
22 and publications was presented.

Suggestions/Comments

o Lack of progress on all aspects was raised by all experts and chairman Immediate need for filling the
breeders post was felt

o After the reorganization of AICRP on Small millets, only agronomy post is retained to focus mainly on
transfer of technology and extension activities. In addition, trials allocated to the centre by Rewa and PI-
SM should be carried out either for varietal testing or disease screening.

o Importance of Dindori for screening of banded leaf blight and other diseases was discussed. All the
disease data recording to be conducted in presence of a pathologist only.

e |t was considered to limit the number of trials allocated to Dindori centre keeping in view the staff
position.

¢ In Dindori extension activities are good so FLDs will be conducted there but plant breeding activities
should be done at Rewa as plant breeders position is vacant at Dindori

o Director IIMR suggested that Rewa will be the regular center and Dindori is only for FLDs
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2.3: DHOLI - ICAR-AICRP on Small millets, RPCAU-Samastipur, Bihar

Dr. Swetha Mishra, Assistant professor, presented progress report of 2021-22 for Dholi centre. The presentation
was carrying all the aspects as per the format circulated. Promotion of two test entries of finger millet to AVT and
submitted one foxtail millet entry to SVRC was the major achievement of the centre. All the trials given conducted
without any shortfall. Among the outreach activities, conduct of FLDs and TSP was presented. Later, seed
production status of centre for 2021-22 and publications was presented.

Comments and discussion

o The breeding material developed by Dr SK Singh need to be presented while making presentation.

o The centre should focus mainly on development of breeding material in order to deliver an evident
progress.

e Principal Investigator small millets may plan to send trials for proso millet planting in March month
(summer testing).

o  The summer pest forms of shoofly may be collected and sent.

e The status on planting of proso millet pre-breeding lines shared with the centre was taken up and in
response the centre conveyed that this activity will be carried out this season.

o The centre while making the presentation should show the number of breeding material at different
stages development.

o [t was decided to finalize the trial allocation in a separate meeting of principal investigators and all seed
should be routed through Dr. Sooganna.

2.4: JAGADALPUR - ICAR-AICRP on Small millets, IGKV-Jagadalpur, Chhattisgarh

The progress report of 2021-22 for Jagadalpur centre was presented by Dr. Praful Kumar, Assistant professor.
Notification and release of three varieties of millets and promotion of 4 entries to AVTs was the major highlight of
the achievements. In finger millet twelve new donors identified for entering into pre breeding cycle among the set
of germplasm given to the center for evaluation. All the trials were conducted without any fail. Priority areas of
research and the action plan for each was presented.

Comments and discussion
o The progress of the centre in recent years through release and popularization of several varieties of

millets was appreciated by chairman and experts.

The status of breeding material should also be reported in the presentation.

Initiation of summer cultivation of finger millet was appreciated

The centre should quantify the outputs in the action taken report

The scientific basis of compact type of little millets should be justified with valid data. Farmers

preference should be considered while setting research targets such as panicle compactness in little

millet.

e Lower yield levels and high CV of little millet trial data from Jagadalpur centre was discussed and
suggested to make efforts to improve the situation.

o The status of crossing in Kodo Millet was discussed. In response, Dr. Praful Kumar said hybridization
efforts in kodo were not successful and Gamma mutation is being considered for generation of
variability

e The centre was requested to conduct all the allotted banded leaf blight yield loss assessment trials.

It was suggested to make efforts to reduce the gap between yield levels of farmer’s field and research
station.

e The centre should also focus on survey and surveillance of diseases prevalent in the region for better
understanding of races and resistance breeding.

o Very low cost of cultivation in reported FLD data was raised and centre was asked to correct this.

2.5: KOLHAPUR - ICAR-AICRP on Small millets, MPKV-Rahuri, Maharashtra

The progress report of 2021-22 for Kolhapur centre was presented by Dr. Yogesh Ban, Junior Breeder. Expert
committee appreciated for good progress in field management and over all Foxtail millet and Finger millet
crossing programs. New donors identified for yield and earliness yield and late maturing. All the AICRP trials
were conducted successfully. Pre-breeding in finger millet was started crosses were made for improving the traits
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such as grain yield, fodder yield, early maturity, synchronous maturity, biotic stress and bold grain size. Among
the outreach activities, conduct of FLDs was presented. Later, seed production status of centre for 2021-22 and
publications was presented.

Comments and discussion

o Very low yield of finger millets trials was discussed and the centre was asked to improve the situation
from next season.

e The Kolhapur centre being a hot spot for finger millet blast should concentrate more on development of
breeding material instead of just screening lines for blast resistance.

e The centre should attempt hybridization of lines and share breeding material with other voluntary
centres.

o The data received from most of the voluntary centres is of very high CV leading to wastage of time and
effort. Therefore, Kolhapur centre should take responsibility to collaborate and coordinate with voluntary
centres in improving this.

e The Kolhapur centre should also make efforts for area expansion of small millets in Maharashtra in
areas like Nandurbar where tribal are more

2.6: MANDYA - ICAR-AICRP on Small millets, UAS-Bengaluru, Karnataka

The progress report of 2021-22 for Mandya centre was presented by Dr. CA Deepak. Experts appreciated the
presentation and complimented the exhaustive breeding programs. Variety developed for trait assigned for
center variety KMR-3 accepted for state release. Identified new donor for finger blast, neck blast and leaf blast
from the assigned germplasm to the center. All the AICRP trials were conducted successfully. Priority areas were
mentioned for each discipline and their respective action were taken. Outreach activities were conducted
successfully.

Comments and discussion

o Sharing breeding material with other centres was suggested

o Strict screening of breeding material for diseases is must and to be taken up.

e Because Mandya is mainly cool place with rainfalls occur majorly so include hot places like Hyderabad,
Bangalore for testing. Multilocation evaluation of temperature tolerant material would be necessary for
validating their tolerance.

o DrDeepak may focus on only one crop to increase the efficiency
Classification of finger millet germplasm based on suitability to irrigated and rainfed condition was
suggested to increase efficiency of improvement.

o Cropping system-based approach should be followed while making selection of breeding material

o Need for streamlining the bio fortification research small millets was discussed

2.7: ICAR-AICRP on Small millets, GKVK, Bangalore, UAS-Bengaluru, Karnataka

The presentation was made by Dr. T. E. Nagaraj, the officer-in-charge of the centre. Appropriate actions were
taken on all recommendations of AGM2021. A total of 120 germplasm lines each in foxtail millet, proso millet,
little millet, barnyard millet, 1200 in kodo millet and 400 finger millet accessions were rejuvenated and evaluated
in the centre in the previous year. Altogether three varieties, one each in foxtail (GPUF3), proso millet (GPUP28)
and little millet (GPUL6) were released in zone 5 and 6 of Karnataka in state varietal evaluation committee.
Brown top millet variety, GPUBT2 was accepted for state level release. Ten lines of partial male sterile and
virescent lines were used in crossing programmes. Donors with new sources of resistance to blast has been
identified from finger millet and foxtail millet. Molecular tools were employed for characterization of blast
pathogen in finger and foxtail millets. Three varieties were developed, and 5 promising lines entered AICRP
trials. Number of trials undertaken in different disciplines are as follows: plant breeding (7), agronomy (11),
pathology (23) and entomology (21). Thirty-two germplasm accessions were collected during last three years and
2080 accessions were characterized/evaluated in last year. Over the last three years, 44 entries were contributed
to AICRP trials in plant breeding, 25 entries tested in advanced trials and 10 partial male sterile lines were
developed and are ready to use. There were 3 state level release and one national release of varieties/hybrids. A
complete package on brown top millet cultivation was adopted by university and was included in package of
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practices. In entomology trials, 92 advanced lines and 42 germplasm accessions were identified as
resistant/tolerant to major pests. A shoot fly screening nursery was initiated in Bangalore.

Suggestions/Recommendations:
o Evaluation and characterization of germplasm accessions in all millets should be continued as it is a
very important activity.
The segregation materials generated from various crosses may be shared across other centres.
For developing PCR based markers, funding may be sought from external funding sources in liaison
with ICAR-IIMR.
The centre may concentrate more on organic farming techniques in millet cultivation.
The finger millet breeding materials generated in the centre may be advanced faster.
The rejuvenated kodo millet accessions may be shared with ICAR-IIMR
In the matter of germplasm cataloguing and characterization, the centre should discuss with Dr.
Elangovan in order to avoid repetitions.
Disease screening facility may be strengthened.
e Director, ICAR-IIMR, suggested the centre to explore bore well construction to tackle water scarcity
issues.

2.8: ICAR-AICRP on Small millets, RARS, Nandyal, ANGRAU-Guntur, Andhra Pradesh

Dr. S. Saralamma presented the activities of Nandyal centre. Twelve promising lines entered AICRP trials last
year. Six crosses were made for high yield and early maturing traits and six crosses were made for generating
pre-breeding materials. In agronomy, two production technologies were developed. Altogether 31 trials were
conducted in the centre, 7 in plant breeding, 8 in agronomy and 16 in plant pathology along with 19 station trials.
Five hundred and fifty germplasm accessions were collected over the last three years and during 2021-2022,
1061 foxtail millet accessions and 100 proso millet accessions were characterized for DUS traits. 10 entries were
contributed to AICRP trials from the centre in last three years and 6 entries were tested in advanced trials. There
were two state level varietal releases in last 3 years. Thirty-five elite breeding lines were developed and are
ready to use. Twenty FLDs were conducted using SiA3156 and Suryanandi. Dr. Saralamma pointed out that the
centre requires two technical field assistant posts for carrying out the research activities and in order to develop
value added products, home science department needs to be strengthened with equipment and technical
assistants.

Suggestions/Recommendations:
o Extra early varieties in foxtail millet may be bred only if there is preference for such lines among the
farmers.
Breeding materials should be diversified which might help in breaking the yield barrier.
o The centre may avoid taking up DUS testing as there are other dedicated centres for the same.
e Pathogen variability in the major diseases should be documented.

2.9: ICAR-AICRP on Small millets, ARS, Vijayanagaram, ANGRAU-Guntur, Andhra Pradesh

Dr. T. S. S. K. Patro delivered the centre activities during last year. As a main achievement, three varieties were
developed, and 27 entries entered to AICRP trials from Vijayanagaram centre. Eight new donors were identified
for entering to pre-breeding cycle and three production technologies entered to AICRP trials. Thirteen crosses
were made in all millets combined and 9 crosses were made for generating pre-breeding materials. Three finger
millet varieties were released from the centre in last year. They are blast resistant Vegavathi (VR929) (GE3076 x
VR854), early duration variety, Suvarnamukhi (VR988) (GE3076 x VR855), and the biofortified variety,
Indravathi. Also 27 entries were contributed to AICRP trials and 9 are in the advanced trials. The number of
AICRRP trails conducted in the centre was 12 in plant breeding, 31 in pathology and 9 in agronomy and 28 station
trials. In pathology, 3420 advanced lines/germplasm lines were screened for major pests and 72 lines were
identified as tolerant to major diseases. Four lines, IE2883, IE2871, VR1062 and VR1081 were registered with
NBPGR and three resistant lines, VR1122 (finger blast resistant), VR1128 (neck blast tolerant) and
VR1141(resistant to banded blight) were recommended to NBPGR. Twenty-five FLDs in small millets and 20 in
sorghum were conducted. 3.45 q of breeder seeds and 120.3 +22.8 q of foundation seeds were produced. As

AICRP on Sorghum & Small Millets-Proceedings 28-29 April;, 2022 Page 42 of 153



Al India Coordinated Research Project on Sorghum I Small Millets

i g
ICAR

per the centre, not having molecular facilities such as PCR and Nano drop as well as AAS for micronutrient
estimation are constraints for the centre.

Suggestions/Recommendations:
o Everyone appreciated the excellent work going on in the centre

2.10: ICAR-AICRP on Small millets, Ranchi, BAU-Ranchi, Jharkhand

Dr. Arun Kumar of Birsa Agriculture University highlighted the major activities and achievements of Ranchi centre
during 2021-2022. Two hundred and nineteen germplasm lines were maintained, and 12 desired germplasm
lines were selected based on yield attributing traits and maturity. The variety developed from the centre, BBM-10
as Birsa Marua-3, had both state level and national level release last year. Four early lines of finger millet
entered AICRP ftrials and 6 donors were identified for being used in pre-breeding cycle from the evaluated
germplasm lines. There were 37 AICRP trials (including plant breeding, agronomy, pathology and entomology)
that were taken up in the centre. In plant breeding, 28 finger millet entries are in IVT and 12 in AVT, 25 little millet
entries are in IVT, 21 kodo millet entries in IAVT, and 25 foxtail millet entries in IAVT. In entomology and
pathology, there were 128 entries and 160 respectively in the varietal trials and NSN. The centre had 10 brown
top millet entries in IVT. As per the presenter, the centre faced the following constraints namely lack of
segregating materials, problems in conducting agronomy trials as there are no agronomist in place and
insufficient amounts under CNC (R) head.

Suggestions/Recommendations:

e The centre was asked to expedite their efforts in developing breeding material for yield and other traits.

e Ranchi centre may get breeding materials from ICAR-VPKAS, Almora and segregating materials from
other AICRP centres and start breeding efforts immediately.

e The plant breeding scientist of the centre should visit ICAR-IIMR and learn about the crossing
techniques in finger millet.

e When conducting AICRP trials, net plot area as suggested by the Pls may be followed strictly as it is
important for comparison of data from different centres.

2.11: AICRP on Small millets, Ranichauri, VCSG-UUHF-Garhwal, Uttarakhand

Dr. Laxmi Rawat presented the activities of Ranichouri centre during 2021-22 and the major achievements. The
centre had taken appropriate action on all recommendations of the previous AGM. Germplasm PRB903 of
barnyard millet was registered with NBPGR as a highly resistant line to grain smut. Three production /protection
technologies were developed during last year. A total of 26 AICRP trials in plant breeding, pathology, agronomy,
and entomology were conducted along with 7 station trials. Three plant breeding trials were conducted at the
voluntary centre at Gaja. As an achievement, there were 18+2 entries of the centre in BIAVT, 10 in BTIVT, 11+2
in FMAVT, 26+2 in FMIVT and 16+2 in PIAVT. The centre pointed out that delay in receiving seed material
affects the performance of the crops the low temperature in the month of October hampers ear emergence and
grain filling. Dr. Rawat requested that seeds and other inputs may reach the centre by the second fortnight of
May itself.

Suggestions/Recommendations:
o The centre may include more varieties of millets in FLDs conducted by the centre apart from the ICAR-
VPKAS varieties that are already there.

2.12: ICAR-AICRP on Small millets, CoE, Athiyandal, TNAU-Coimbatore, Tamil Nadu

Dr. A Nirmalakumari, the officer-in-charge of the centre, presented the centre wise activities. The centre had one
kodo millet central release and 5 state wise releases, 2 in finger millet and one each in proso millet, foxtail millet
and barnyard millet. The centre conducted 43 AICRP trials and 25 station trials in addition to 6 DUS trials and 5
NFSM trials. Several crosses were taken up in all millets as part of recombination breeding and hybrids from 24
crosses (F1s) were evaluated. Forty-two new entries were admitted to AICRP trials and 14 were promoted to 2
year and 8 to 31 year. Including all millets, 4195 germplasm accessions were maintained in the centre, 115 new
accessions were collected, 393 were evaluated and 41 accessions were used in crossing programmes. She
showed the data on nucleus seed and breeder seed production from the centre. Farmer's participation varietal
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trials were conducted with 4 advanced cultures of barnyard millet. A total of 8 trials were conducted in agronomy
and FLDs were conducted in 30 ha. In plant pathology, 164 germplasm accessions and 415 MLT lines were
screened for major diseases and 27 advanced lines/germplasm lines were identified as disease resistant. Dr.
Nirmalakumari requested for a mobility van for conducting demos.

Suggestions/Recommendations:
o The activities of the centre were appreciated by everyone.

2.13: ICAR-AICRP on Small millets, HMRS, Waghai, NAU-Surat, Gujara)

Dr. H. E. Patil presented the activities from Waghai centre. Seven hundred and sixty-six germplasm accessions
were collected and maintained across millets. The number of experiments conducted subject wise were 32 in
plant breeding, 7 in agronomy, 4 in entomology and 1 in physiology. Ten crosses were made to generate pre-
breeding materials. 100 FLDs and 280 TSP-FLDs were conducted. There were two national and state releases
each from the centre. They were Ekvijay (finger millet), GAK-3 (kodo millet) in the national level and Ambika (little
millet) and GK159/GK-4 (kodo millet) in the state level. There was a total of 17 AICRP trials and 20 station trials
conducted in the centre. During last three years 12 entries (5 finger millet, 4 little millet and 3 kodo millet) were
contributed to AICRP trials and 6 entries were advanced. Two genetic stocks were registered with NBPGR and
64 germplasm accessions were characterized. Six agronomy techniques were adopted by university to be
included into POP.

Suggestions/Recommendations:
e Good work conducted by the centre was appreciated in the meeting.

General recommendations
o All centres need to send sufficient quantities of the seeds of check varieties along with the new entries.
o The trial entries to Ranichouri centre may be send by second fortnight of May itself.
e Any centre desiring to send seeds to farmers through SCSP and TSP programmes need to be sending
the information to ICAR-IIMR before April 15t, 2022.
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Session VII: Discipline-wise technical programme planning meeting and finalization
of AICRP on Sorghum during 2022-23

Date: 4t April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad
Chairman . Dr. JV Patil, Former Director & PC (Sorghum), ICAR-IIMR-Hyd.
Co-chairman : Dr. N Seetharama, Former Director & PC (Sorghum), ICAR-IIMR-Hyd.
Expert . Dr. Prabhakar, Former Project Coordinator, AICRP on Small Millets
Expert . Dr. Chenabyre Gowda, Former Project Coordinator, AICRP on Small Millets

Rapporteurs : Drs.P Rajendrakumar, P Parashuram, R Swarna & Jinu Jacob

Technical programme (2022-23) planning meeting of AICRP on Sorghum and Small millets was organized
through virtual mode during 4 — 5% April 2022 as part of the 52" Annual Group Meeting of AICRP on Sorghum
and 33 Annual Group Meeting of AICRP on Small millets. The session was started with the welcome and initial
remarks by the Dr Vilas A Tonapi, Director and Project Coordinator (Sorghum and small millets). The session
was Chaired by Dr JV Patil, Former Director, ICAR-IIMR and Co-chaired by Dr N Seetharama, Former Director,
DSR for Sorghum programme discussion and Dr Prabhakar B. Former Project Coordinator, AICRP on Small
millets for Small millets discussion. The other experts who participated in the planning meeting were Dr
Channabyre Gowda, Former Project Coordinator, AICRP on Small millets; and Dr N Devakumar, Director of
Extension, UAS-Bengaluru. On the day 1, all the principal investigators of AICRP on Sorghum presented their
technical programmes belongs to Kharif sorghum breeding, Rabi sorghum breeding, Sweet sorghum breeding,
Forage sorghum breeding, Agronomy and Plant Physiology, Agricultural entomology, Plant Pathology, FLD &
TSP, Seed production, Trials and Nurseries, Sorghum genetic resources management and IPR. On the day 2, all
the principal investigators of AICRP on Small millets presented their technical programmes belongs to Breeding,
Agronomy, FLD, Agricultural Entomology, Plant Pathology, Seed production, Trials and Nurseries, Sorghum
genetic resources management and IPR.

Technical Programme Planning Meeting 2022-2023 of AICRP on Sorghum and Small millets
Annual Group Meeting 2022, ICAR-IIMR-Hyderabad, 4 — 5t April 2022
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1.1: Kharif Breeding - Dr C Aruna

The first presentation of the technical programme for kharif sorghum was made by Dr. Aruna Reddy, Principal
scientist, ICAR-IIMR, Hyderabad on the technical programme of Kharif Sorghum. The constitution of trials viz,
multi-location trials (4), AVT hybrid kharif sorghum, speciality sorghum, inter-institutional hybrid trial, summer
sorghum trial and inter-institutional hybrid development program and plan of activities were presented in detail.
The presentation also included entries advanced for promotion from initial varietal trials and centres at which the
trials are to be conducted during the ensuing crop season. Conducting of two trials, one each for inter-specific
derivatives (15 lines) and one for kharif landraces (115 acc.) were proposed. Trait-specific breeding activities
allotted to different centres were also presented. Advancement and evaluation of progenies (F2 and F4) derived
from different crosses involving guinea race at shuttle breeding centres was also proposed. The idea is to test
their suitability as varieties as well as parental lines.

Recommendations/suggestions:

Dr. JV Patil, Ex-Director, ICAR-IIMR, Hyderabad suggested to undertake a long-term programme of introgression
breeding for grain mold resistance. In response, Dr Aruna conveyed that red sorghum lines and guinea
sorghums are being used as donors for developing grain mold resistance lines. Dr. Prabhakar suggested
including more centres such as Nanded in summer sorghum trial and the inter-specific derivatives can be used
for screening quality traits. He appreciated the efforts in sharing of breeding material among the AICRP centres
and the development of trait improvement matrix. Further, it was requested to summarize the results of all the
trials from centres for presentation in the upcoming meetings. Dr. Channabyre Gowda, emphasized the
importance of improving and sharing of best R lines among the centres. Centres participation in coordination of
research efforts were appreciated. Efforts should be made towards the development of a focused programme on
improvement of R lines. Dr. Seetharama, Former Director, NRCS appreciated the efforts on the use of wild
species in sorghum kharif improvement. He suggested the use of strategic research tools such as haploidy and
apomixis in sorghum improvement. The proper use of crop phenology data from different centres in interpreting
results like modelling, etc. was also suggested. Relooking of zonation for sorghum testing was raised and in
response Director, Dr Tonapi informed that a separate committee is looking into the zonation issue and come-up
with effective zonation for testing. On the query related to efforts made on registration of superior lines, Dr M
Elangovan informed that 19 millet genetic stocks were registered this year alone, comprising of seven sorghum
lines. Dr Gowri requested for sharing of already registered sorghum genetic stocks through a special trial. In
response, Dr M Elangovan informed that the MLT trials would be sent to different centres, which can lead to the
identification of more genetic stocks.

1.2: Rabi Breeding — Dr R Madhusudhana

Dr R Madhusudhana, Principal Scientist, ICAR-IIMR, Hyderabad presented the technical programme of rabi
sorghum for 2022-23. The composition of advanced varietal trials including the entries promoted from IVT trials
of previous year, new IVT and speciality trials, trait-specific breeding programmes and inter-institutional breeding
activities with defined roles for AICRP centres proposed for 2022-23 were presented. A programme on the
improvement of Maldandi cytoplasm and identification and development of stable restorer lines was also
proposed. Evaluation of 18 popular local landraces towards the identification of good R lines was also proposed.
Incorporation and use of stay-green lines in sorghum improvement for drought tolerance was also presented.
Trait-specific breeding programme on shoot fly and charcoal rot resistance activities undertaken and crosses
planned were presented. In addition, SNP genotyping of all breeding material would be undertaken. The
proposed locations where the trials will be evaluated were presented at the end.

Recommendations/suggestions:

Dr BK Davda requested to drop Mangrol centre for irrigated rabi trial, as it is not possible to have irrigation.
Instead, the Deesa centre may be considered for irrigated rabi trial. Director suggested to look for a suitable
replacement for Mangrol centre. Dr. JP Patil appreciated inter-institutional efforts and suggested to focus on the
development of high productive varieties under high input (high-tech) agriculture. Dr Prabhakar, suggested to go
for separate trials for IVT and AVT as the handling of 30 entries in a combined trial with replications would be
difficult in rabi and there will be land constraint. He also appreciated inter-institutional efforts and suggested to go
for evaluation of few (20-30) promising hybrids instead of 85 hybrids (too high for taking all data) proposed
currently. A separate trial for evaluation of popular landraces is not necessary as centres can directly use these
landraces directly. He further suggested including drought and cold stress in the trait-specific breeding
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programme in addition to rust, shoot fly and charcoal rot. In response, Dr Madhusudhana agreed to consider the
suggestions made. Dr. Channabyre Gowda, appreciated the efforts made in rabi programme and stressed in
strengthening of hybrid development programme in rabi sorghum. Difficulties in restoration of Maldandi
cytoplasm were discussed and efforts towards the mapping of Rf genes was appreciated. He suggested for
targeting of stay-green traits towards drought tolerance. In response, Dr Madhusudhana informed the availability
of finished lines with stay-green trait and the plan of sharing of these lines among centres. The use of SG biplot
technique for data analysis was suggested for getting greater insights into the problem of zonation. The concept
of shallow, medium and deep soils was discussed and the possibility of evaluation of all material across all
locations was suggested. Dr Seetharama redirected the attention of the house towards setting long-term and
short-term goals for Rabi sorghum with clear-cut yield targets and design programmes towards achieving them.
In response, Director informed that achieving Kharif yields in rabi environment is just possible with one or two
additional irrigations and the perception about rabi and kharif sorghum should be changed. He suggested for the
concept of all season hybrids. In response Dr. Madhusudhana informed that the improved varieties such as 29R
are better than that of M35 in yield and in quality aspects but popularization among farmers to grow these
varieties is need of the hour. At the end, Director informed that seed availability is crux of the issue and the
availability of quality seed, and its proper distribution should be the focus of future breeding programmes.

1.3: Forage Breeding — Dr B Venkatesh Bhat

The technical programme of forage sorghum for 2022-23 was presented by Dr B Venkatesh Bhat. He presented
on the re-framed criteria for the promotion of forage sorghum varieties and hybrids. He presented on the
programme on evaluation of new test entries under multi-cut in IAVHT and single-cut forages in AVHT.
Collaborative research plan through the Inter-Institutional hybrid trial involving Pantnagar, Hisar, Ludhiana, [IMR
and Akola centres was also presented.

Recommendations/suggestions:

Dr. JV Patil, complemented the forage programme. He enquired whether there is any programme for the
improvement of forage quality through the introgression of brown midrib (bmr) genes. Dr Bhat informed that bmr
lines were tested for their forage quality in varietal programme and there is yield penalty and hence could not be
promoted. However, the forage hybrids developed using sudan grass lines exhibited 10% improvement in the
digestibility. Dr Umakanth informed that the brown midrib lines have been shared with the centres and they are
used in crossing programme. There is also a separate programme for the introgression of brown midrib trait for
single-cut forage. Dr Davda told that CSV 21F have been used as the check for the last 15 years. However, the
latest variety CSV 46F was performing well in many centres. Hence, this can also be used as check variety in the
national programme. Dr Prabhakar appreciated the fixing of clear-cut criteria for the promotion of forage sorghum
varieties and hybrids. He suggested to include some centres from Telangana and Andhra Pradesh for testing as
these states also promote forage sorghum. He also suggested for the sharing of the breeding material among the
forage sorghum testing centres such as Hisar, Ludhiana and Pantnagar. Dr Davda requested for the sharing of
breeding material from IIMR or other forage centres for the development of multi-cut forage sorghum varieties
since there is a lot demand in Gujarat. Dr Bhat informed that Pantnagar and Coimbatore centres can contribute
the breeding material for multi-cut varieties. Director suggested to include the Forage centre in PJTSAU at
Hyderabad by writing to the Director of Research, PJTSAU, Hyderabad. He suggested to look into Guntur or
Amaravati or Vizianagaram in Andhra Pradesh. Dr Seetharama suggested to involve dairy or animal science or
veterinary group with respect to silage making its utility. He highlighted the importance of the distribution of seeds
of forage cultivars to smaller towns also by involving SAUs. Dr Gowda felt that forage sorghum is an important
component of dairy industry, and a lot of demand is there in Karnataka also and hence the identification of
centres must be in the areas where there is great demand of forage sorghum. He also suggested to integrate this
programme with AICRP on Forage Crops. Dr Devakumar felt that forage sorghum need more push and some
FLDs can be conducted at the KVKs so that good data can be obtained from the contact farmers. Dr Patil
suggested for the testing of forage varieties that are released or those in pipeline for the silage making.

1.4: Sweet Sorghum - Dr AV Umakanth

Dr AV Umakanth, Principal Scientist, ICAR-IIMR, Hyderabad presented the technical programme of sweet
sorghum for 2022-23. He presented the formulation of four trials with respect to sweet, high biomass and brown
midrib sorghums. He presented the promotion criteria adopted for the promotion of sweet, high biomass and
brown midrib sorghums. With respect to sweet sorghum trial, Kanpur was taken as voluntary centre and since
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the data from this centre is not good, it is planned to drop this location. With respect to Inter-Institutional Hybrid
development programme, the centres viz., Rahuri, [IMR, ICRISAT, Akola, Ludhiana, Coimbatore and Parbhani
are requested to share the parental lines. Selections from the F, material developed involving sweet sorghum
and bmr sorghum shared with the centres will be continued. He proposed a new trial for the evaluation of
released sweet sorghum cultivars for single-cut forage for the Ludhiana centre. He requested the centres working
on sweet sorghum to discuss with sugar industries in their area and be proactive in conducting trials with the
sugar industry for the promotion of sweet sorghum for bioethanol production.

Recommendations/suggestions:

Dr. JV Patil, complemented the formulation of the programme for sweet, high biomass and brown midrib
sorghums. He appreciated the sharing of the F, material among the centres and requested to monitor the
selection made for the target traits. Dr Prabhakar informed that it is good see the quality analysis is done by
linking with a reputed Institute. He also felt that trials with sugar industries have to be conducted in more
numbers involving the AICRP centres. Dr Gowda suggested for a major thrust at the Institute level in
coordinating with the AICRP centres and sugar industries for the sweet sorghum trials for ethanol production.
Director suggested to include Mandya centre for sweet sorghum ftrials. Dr Devakumar informed that a jaggery
unit is at the Mandya centre. Dr Seetharama requested to think of a sweet sorghum variety exclusively for juice
purpose like sugarcane or any other alternate use such as syrup. Director suggested to work with the firm at
Kadapa that is involved in silage making to know the quality aspects for making silage from sorghum. Work of the
cropping systems around sugar industries during the lean period should be taken-up by involving Parle,
Sameerwadi Sugars and Nuziveedu Seeds. Dr Devakumar suggested to try sweet sorghum as an intercrop in
sugarcane. Dr Umakanth informed the intercropping study has been undertaken at the National Sugar Institute
Kanpur and Sugarcane Research Station, Rudrur.

1.5: Sorghum Genetic Resources Management — Dr M Elangovan

The technical programme of Sorghum Genetic Resources Management for 2022-23 was presented by Dr M
Elangovan involving germplasm collection, characterization (25000 accessions with 5 checks), evaluation of
kharif landraces (100 accessions with 5 checks) and bold seeded rabi germplasm (100 accessions with 5
checks), multiplication (25000 sorghum accessions and 122 registered millets genetic stocks), distribution and
conducting workshopsi/trainings/germplasm field days.

Comments and discussion: Dr. JV Patil, appreciated the extensive germplasm evaluation taken-up for
sorghum that will result in the identification of donors for important target traits leading to the supply of potential
germplasm to the breeders. Dr Prabhakar also appreciated the efforts of the Sorghum Genetic Resources
Management Programme. Dr Gowda felt the need for the development of reference sets for important target
traits, which will be highly useful for the breeding programme. Dr Seetharama suggested to involve the SAUs for
the training programme and develop digital/online material so that it will have a greater impact on data collection.
Dr Devakumar suggested to re-classify the evaluation data of 25000 sorghum accessions in a manner that the
information is directly used by the breeders.

1.6: Sorghum Agronomy - Dr B Gangaiah

Dr. B Gangaiah, Principal Scientist (Agronomy) & PI presented the technical programme of agronomy trials for
2022-23. Breeding trials will be conducted to test the varieties/hybrids promoted to AVT Il under different fertility
levels. In multi-cut forage trial, three sorghum hybrids (SPH 1966, SPH 1967 and SPH 1970), in single cut forage
trial, 1 hybrid (SPH 1985), 3 varieties (SPV 2797, SPV 2800 and SPV 2801) and 1 BMR type variety (SPH 1991),
in kharif grain sorghum two hybrids (SPH 1974, SPH 1943), three varieties (SPV 2773, 2776 & SPV 2681) and in
sweet sorghum two varieties (SPV 2789 SPV 2794) are promoted to AVT Il and will be tested at different fertility
levels (0, 50, 100 and 150% RDF). One explorative study on high density planting was planned to be conducted
at ICAR-IIMR. Under agronomy trials, new proposals on Organic farming and foliar nutrition in rabi sorghum are
formulated with the objective of enhancing productivity of rabi sorghum. A new trial proposed on hurda sorghum
to evaluate for its dual purpose nature in rainfed environments. Other ongoing trials will be continued for their
second year and third year evaluation.

Recommendations/suggestions:
o Appreciated the trials framed on Nano urea and organic farming
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¢ Inorganic & natural farming trial, Subhash Palekar treatment need to be renamed as natural farming
Ongoing experiments with 3 years data need to be concluded and go for recommendations

e Explorative study on high density sorghum need to be framed in discussion with breeders and
physiologists

o Application of compost should be done for all the ongoing experiments with organic farming and RDF
treatments.
Soil sample analysis for all centres need to be taken up in a centralized facility or through outsourcing.

¢ In organic farming experiments, data on built up of soil organic carbon over the years and change in soil
microflora need to be recorded

o Reduce the number of treatments in foliar nutrition trial.
In-depth soil microbiome studies needed in organic farming and natural farming experiments.

e Plan for a demonstration trial in Maharashtra & at other centres, along with short duration hybrids &
medium duration hybrids with narrow leaf angle in high density planting

1.7: Sorghum Physiology - Dr B Gangaiah

Dr. B Gangaiah, Principal Scientist (Agronomy) & PI presented the technical programme of physiology trials for
2022-23. Five new trials were proposed. One is on quantifying the physiological traits for high biomass and grain
yield in new sorghum parental lines. One trial is proposed with the objective of identifying traits associated with
salinity tolerance. A new trial on rabi sorghum in order to assess the impact of climate change and coping
strategies through altered sowing windows and plant densities. And a trial constituted to evaluate the sorghum
lines for drought tolerance at seedling stage using PEG method. Two ongoing trials one on intercropping
suitability of millet genotypes and other on boron nutrition studies in rabi sorghum will be continued.

Recommendations/suggestions:
o In sorghum seminal root is important and grows upto 50 to 60 days. So early seedling studies based on
growth of adventitious root system may not be of much relevance
o Climate change and date of sowing trial will be laborious and difficult. Instead, crop simulation models
need to be explored to predict the climate change effects.
Merge the programmes of agronomy and physiology and make it as a unified program
Agronomists and physiologists discuss and bring out logical conclusions
In hydroponics studies, along with boron other elements can also be studied
In salinity tolerance studies, involve molecular biologist of [IMR Dr. Madhusudhana for identifying
specific genes for salt tolerance
o Enlist the physiological parameters that are to be recorded in the trials.

1.8: Sorghum Seed Production - Dr D Sooganna

Dr. Sooganna, Scientist (Seed production) presented the technical programme of seed production trials for 2022-
23. He presented the centre wise allocation for nucleus seed production of sorghum during 2022-23. There are
17 centres in case of sorghum. And also presented the centre wise allocation for nucleus seed production for
small millets during kharif 2022-23. All the newly released varieties were included in both sorghum and small
millets.

Recommendations/suggestions:
e Breeder seed production to be planned as per the last year requirement. Add 20% additional
requirement
o Certified and truthfully labelled seed production need to be planned

1.9: Sorghum Trials and Nurseries — Dr KN Ganapathy

The technical programme in trials and nurseries was presented by the PI, Dr. K. N. Ganapathy. There was a total
of 11 trials conducted during 2021, four in grain sorghum, five in forage sorghum and two in sweet sorghum and
high biomass. Trials were conducted in seven main centres, twenty voluntary centres and twelve state centres.
Apart from these, collaborators from private companies like UPL Ltd, Crystal crop, Hytech, Nuziveedu, Foragen
and Nirmal seeds. There were 12 entries in the AVHT, 7 in IHT, 16 in IVT and 21 in ISSVT (specialty trials).
Specialty trials were conducted for coloured sorghum, high Fe and Zn and Hurda. In forage sorghum trials, there
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were 13 entries in multi-cut IAVHT, 6 and 13 each in AVHT-single cut and IVHT trials. In brown midrib trials, 8
entries were there for IAVHT and 5 for seed vyield trials. There were 14 IAVHT trials in sweet sorghum and 7 in
IAVHT-high biomass. Among rabi-2021 trials, there were three trials in grain sorghum, one in sweet sorghum and
one parental line trial (PLT). There were nine main centres, fourteen voluntary centres and five state centres in
rabi trials. Rabi grain sorghum trial consisted of 26 entries in IAVHT, 24 in IVT and 18 in IAVT specialty trial
(coloured, Hurda, flaking, high Fe and Zn). Thirteen entries were there in IVT sweet sorghum trial. Except Karad
centre (AVHT-GS) where the trials were damaged due to excessive rainfall, all other centres completed and
reported the trials. Dr. Ganapathy also presented the issues faced in 2021 trials and the requirements for 2022
trials.

Recommendations/suggestions:
o The inclusion of GGE plot analysis in AICRP data analysis was appreciated.
e The compliance table of how many trials were given to which centres and how many complied should
be included in presentation.

1.10: Sorghum Frontline Demonstrations — Dr RR Chapke

Presentation was done by Dr. Rajendra. R. Chapke, PI, FLDs.The major objectives of the programme are to
evaluate latest sorghum cultivars for enhancing productivity, to demonstrate improved sorghum production
technologies in farmers field and to collect first hand feedback from farmers for further refinement of
technologies. Sorghum FLDs 2022-23 will be addressing biotic stress in kharif and rabi, climate adversity and
risk, location-specific problems, input use and low productivity and consumer and market preferences. Latest
production technologies used for FLDs will be CSV36, CSV39, CSV34 and CSV37 (kharif) and CSH39R and
moisture conservation technologies. A total of 100 ha area each has been planned for kharif and rabi sorghum
FLDs in 2022-23. He also elaborated the observations that need to be taken in each.

Recommendations/suggestions:
o The varieties/hybrids that is going to be used in FLDs should be intimated to centres well in advance.
o Abooklet of on farmer’s success stories is to be prepared and be distributed among farmers.
e There was a suggestion to compare the effects of advanced technology practices with district-wise data
instead of data from existing farmers’ practices.
o Geotagging of FLDs is needed

1.11: Sorghum Entomology - Dr G Shyam Prasad

Entomology AICRP trials are conducted in 10 centres in kharif and 5 in rabi. Testing of granular insecticides for
stem borer management was conducted during 2021-22. It was concluded that application of Chlorantraniliprole
0.4G (Basal + whorl application at 21 DAE) and Fipronil 0.3GR (Basal + whorl application at 21 DAE) were on
par with each other. There was 63.3 and 55.5% reduction in stem borer dead hearts respectively over untreated
control. Avoidable yield loss (AYL) in shoot fly across Akola, Parbhani and Palem was 30.04% in CSV27 and in
stemborer it was 16.6% in CSV27 at Surat. In fodder sorghum, AYL across Hisar and Ludhiana was 24.6% in
CSV21F and 34.2% in CSV38F. Monitoring of shoot fly species complex of sorghum trials will be entering 2
year in 2022-23 and it's taken up to identify and keep a track of occurrence of Atherigona species across
locations and seasons. A new programme has been proposed for the next year which is management of fall
army worm with entomofungal pathogens. Pest survey is a continuous activity in AICRP entomology programme.
For evaluation of germplasm, landraces, segregating populations and mutants for insect pest resistance, there
were a total of 15 trials in kharif and 11 in rabi. For screening of advanced and initial trial entries in breeding yield
trials against insect pests of sorghum, a total of 68 entries were screened in kharif and 15 in rabi.

Recommendations/suggestions:
e Spore dose conidia should be considered while using entomofungus.
o Alternate host study for shoot fly is very important and need to be undertaken
e Specialized breeding programme for insects need to be initiated
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1.12: Sorghum Pathology - Dr IK Das

Dr. I. K. Das presented the technical programme of sorghum pathology. The team consists of 11 AICRP centres.
In 2021-22, pathology had nine experiments in basic and strategic research for yield trial for disease resistance,
3 each in grain sorghum, forage sorghum and sweet sorghum and high biomass sorghum. Avoidable grain yield
loss due to grain mold in CSH30 was 6 to 13.2% and in CSH35 was 4.5 to 15.2% over locations. Loss under high
disease pressure was found to be 20.7 to 37.4% in CSH30 and 19.6 to 55% in CSH35 over locations. This
assessment will be continued to third year in Parbhani, Akola and Surat. Due to foliar diseases in forage
sorghum, avoidable green fodder yield loss was 12.5 to 22% over cultivars (CSH40F and CSV30F) and
avoidable grain yield loss was 2.6 to 4.3% over cultivars. For ergot management, Nativo (Tebuconazole 25% +
Trifloxystrobin 50% WG) caused 77% reduction and Luna (Tebuconazole 17.7% + Fluopyram 17.7% SC) caused
74% reduction in the disease. Trial on colour sorghum for disease resistance has been concluded. It was
conducted in 14 environments in three seasons. Some lines were found promising against grain mold (CS23,
CS24, CS37, CS41, CS60), leaf blight (CS63, CS16-1, CS37, CS02, CS29, CS23, CS41, CS22, CS69, CS24)
and rust (CS16-1, CS23, CS68, CS69). Of 119 kharif land races evaluated for disease resistance, none was
resistant. A recommendation from the trials on downy mildew incidence conducted in Coimbatore is that sowing
sorghum in the first week of July reduces downy mildew in Tamil Nadu and as the sowing date advances, there
is increased mildew incidence. A total of 26 cultures of anthracnose fungus has been isolated and purified and its
molecular characterization will be conducted in Pantnagar during 2022-23. National grain mold resistance
nursery has been planned for 2022-23 and around 50 sorghum lines from different centres will be evaluated. Dr.
Das also presented the locations for evaluation of yield trials for 2022-23 kharif and rabi.

Recommendations/suggestions:
e Every year there should be documentation of prevalence and distribution of different diseases
(epidemic/sporadic) from all the AICRP centres all over India.
o Apart from conducting routine trials, AICRP centres and universities should be carrying out basic and
strategic research too.
o Integrated approach is required to manage the diseases.
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Session VIII: Discipline-wise technical programme planning meeting and finalization
of AICRP on Small millets during 2022-23

Date: 5t April, 2022 Venue: Virtual Mode, ICAR-IIMR Hyderabad
Chairman : Dr. JV Patil, Former Director & PC (Sorghum), ICAR-IIMR-Hyd.
Co-chairman : Dr. Prabhakar, Former Project Coordinator, AICRP on Small Millets
Expert . Dr. N Seetharama, Former Director & PC (Sorghum), ICAR-IIMR-Hyd.
Expert . Dr. Chenabyre Gowda, Former Project Coordinator, AICRP on Small Millets

Rapporteurs : Drs. TE Nagaraja & C Deepika

2.1: Small millets Breeding — Dr A Nirmalakumari

Dr. A NirmalaKumari, Prof. & Head, CEM, TNAU and PI presented the progress in small millets breeding started
with criteria to follow for promotion of entries from IVT to AVT-l and AVT-l to AVT-ll in the AICRP ftrials of
breeding for all the seven crops. In Finger millet, FMV1194 and FMV1198 promoted from IVT to AVT and FMV
1191 fromAVT-1 to AVT-2 and checks need to be finalised for Zone | and Zone Il as the existing checks were
very old. In Foxtail millet 3 entries, FXV 643, FXV 644, FXV 645 were promoted. In Kodo millet 5 entries were
promoted from AVT-1 to AVT-2 and 5 entries were retained. In Little millet for Zonel,3 entries were promoted
LMV 555, LMV 556, LMV 558.For zone I, 2 entries were retained and no entry was promoted. In Barnyard millet,
3 entries were promoted. Proso millet,3 entries were promoted. In Brown top millet one entry was promoted. The
information on the above mentioned entries retained, promoted and checks to replace need to be finalized in the
final group meeting with all the experts and the breeders. She requested to submit the seed of promoted and
new entries to submit on 10t May, 2022 and data of the entries on 15" December 2022. Progress under
activities of sharing pre-breeding material, generation of crosses and segregating material was shown. Trait
matrix’s, centres responsible for specific trait improvement and coordinators at each centers was assigned and
discussed. Finally, she expressed that many centers reported CV% very high, improper recording of plant
population and not followed SOP as mentioned.

Suggestions/Recommendations:

o Selecting the parents involving in the crossing programs to be discussed and improved

o As the existing checks of finger millet were old Identification new checks need to done by grouping all
the center data and identification of good and relevant material from it

e Following SOP is very important and proper execution of experiment at the field level is very important

o In the last 5 years 40 small millet varieties were released. In the seed production program of newly
released varieties, manly few centers were involved. Hence, experts requested all the centers to
popularize the released varieties at least state wise so that productivity of crops are improved.

e All the centers need to involve in the crossing program and generate material and suggested that in
foxtail millet yield should be target since many years unable to break the yield barriers

o Centers like Hanumanmatti and Aimora developed lot of material in other small millets. The finger millet
segregating generation materials need to be tested at Peddapuram at Andhra Pradesh and hence
provide financial assistance to Dr. Anuradha at Vijayanagaram to test the material

e For Brown top millet collect exotic germplasm from other countries like China, USA and European
countries and include in crossing program to generate the variability. Include newly released varieties
released by Hagari and Bengaluru as checks in the trials

o Despite of SOPs and field monitoring, quality of data was very bad, a serious discussion needed
regarding the proper execution trials.

e Fe and Zn content has to estimate in these crops because they come under nutricereals and there is lot
variability present for Fe and Zn across the species. As expertise and lab facilities are available at many
center this trait has to be included in the ACRIP trials routinely

o Fodder quality traits also need to include for these crops

o Proso millet diversity collection is very narrow need to collect the material from institutes like ICRISAT
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o Need to identify the center to screen for leaf blight among Mandya and Bangalore where leaf blight
occurrence is seen more

o There should be a mechanism to screen for the blast disease

o As these crops are known for adaptability and drought tolerance need to include the traits

2.2: Small millets Agronomy — Dr TS Sukanya

Dr. Sukanya TS, Assoc. Professor (Agronomy) & Pl presented the progress of small millets agronomy research.
She gave an overview of the experiments conducted and presented the achievements and recommendations.
Thirteen multi-location trials and seven location specific trials were conducted. These trials include assessing
evaluation of pre released genotypes to fertility levels, Nutrient management in small millets, weed management
in small millets, moisture conservation in small millets, multi-cropping systems for sustainable productivity and
the results were presented for each experiment. In kodo millet, days to 50% flowering was 3-4 days earlier, crop
growth is good in all three fertility levels (75%,100% and 125%) compared to control, crop colour is pale yellow in
FO and dark green in other fertility levels. Under liquid biofertilier application in the economic point of view kodo
millet followed by brown top millet found more enumerative than barnyard millet and proso millet. Nutrient uptake
is higher with browntop millet than barnyard millet. The grain yield was 30kg/ha was found on par with potassium
at 10kg/ha. All the experts congratulated the team for good presentation. In the last stated that quality of data in
agronomy trial was not satisfactory as some centres recorded having high CV%.

Suggestions/Recommendations:
o Suggested agronomy team for yield gap analysis (Potential yield and present yield at the centres)
e Quality of the straw with respect to all millets need to workout
e In evaluation of pre-release genotypes reduce the cost of cultivation and increase the economic output,
observations like spacing need to modify/taken care
o Amount of nutrient intake results need to be discussed with the team before presenting (need to check
because quality of material used and microbiome surrounding)
In nutrient studies NPK analysis is analysed at regular intervals
o Time of application and dose of liquid fertiliser need to decide
In weed control experiment concentration and method of application of chemicals need to standardise
and under farmer field conditions method of chemical application to decide.
o Studies on rice fallow proven pulse also be included as check to compare the yield levels with millets
and seed rate also need to decide
o In organic farming experiment treatment with vermicomposting and neem cake increasing the cost of
production need to relook into the experiment
e Mechanical harvesting for millets some parameters for machinery needs to be standardised by
discussing with engineer
Previous studies on NUE in ragi were available based on those studies treatments need to reformulated
A survey to know the how farmers (especially tribal areas) are managing these millets in their fields
In Multilocation trials some treatments are more try to reduce the treatments
Do the discussion and take the guidance from Dr. Devkumar, DE, UAS, Banglore
Production constraints of farmers are only to be mentioned. Production constraints at centres need to
be solved by the scientists concerned.
o |dentification of mechanisation in finger millet for harvesting and threshing as the labour cost is high for
threshing and harvesting
o Dr. Arunkumar from Ranchi center raised a issue that in heavy rainfall areas taking up of hydrogel trials
are not possible asked to relook over it. And also he mentioned as the station does not have agronomist
recording many observations in each trial is difficult
e Dr. Prabhu G, mentioned that taking up of machinery trials may not be possible with all the centers as
lack of availability of machinery. Only centers interested should take up the trial

2.3: Millets Genetic Resources Management — Dr M Elangovan
Dr. M Elangovan, Principal Scientist (Genetic Resources) presented the progress made in conservation and
evaluation of millets genetic resources. Multilocation evaluation of 200 indigenous finger millet germplasm for
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breeding and pest and disease screening was done at 8 centers, complete data of 74 accessions were able to
record for eight traits.2500 accessions of finger millet were tested for leaf, neck and finger blast under CRP-AB
on small millets a total of 324 accessions found resistant to various types of blast disease. Millet germplasm
collection, augmentation and plan was displayed for all the millets especially from North eastern region, Gujarat
and Maharashtra and also pearl millet from Rajasthan. Detailed plan of millet germplasm characterization,
evaluation, multiplication and distribution was presented. Germplasm field day was planned on finger millet in
August 2022 and two publications were planned during 2021-22 on pedigree database on small millets elite
breeding stocks (2016-2022) and other is distribution and utilization of millets genetic resources in India (2015-
2021)

Suggestions/Recommendations:

o Experts appreciated and congratulated the team for huge germplasm characterisation and evaluation
and giving a new direction to genetic resources management in sorghum and small millets.

o  Well documentation of germplasm data very much required so that anyone can use it

e Experts suggested that database on germplasm entering into breeding programs, its utilization and
awareness on how far it has been used need to be documented

e In proso millet and foxtail millet very limited material is seen, it should be improved by extensively
collecting material from all over the world.

o For disease screening, lines have to select by comparing with resistant and susceptible check and
identified lines need to confirm in the glass house

o Plan the visit to North Eastern states at two different seasons Oct/Nov or April are the good time to visit
and many indigenous collections are available here

o Dr. Arunkumar from Ranchi center requested for early maturing or late maturing lines for evaluation. Dr
M Elangovan agreed to send the material and asked him to send a mail of material required information.

e Dr. K Hariprasanna suggested to revaluate the disease resistant line from the respective centers to
remove the chances of escapes and also asked to include Almora for Barnyard millet screening and
evaluation as majority of Barnyard millet is grown in this area

2.4: Seed Production, Trials and Nurseries - Dr. D Sooganna

1. Details of pedigree is essential for the test entries in trials and without that entries will not be evaluated.

2. Data from few centres while analysis were found to have high CV values. Thus serious efforts are to be
taken in crop cultivation and data collection

3. Better data analysis should be attempted to have meaningful conclusion and utilization of multi-location
data

4, Strict monitoring system should be in force to monitor the crop in field conditions (at standing crop),
which is to be correlated with the final data

2.5: Agricultural Entomology - Dr. Prabhu C Ganiger

1. A window for sowing of millet crop is to be found to allow the crop to escape from peak incidence and
damage of shoot fly.

2. Life table studies of shoot flies in millets is to be attempted

3. Field exploration of parasitoids of important pests of millets are to be done and the important parasitoids
are to be identified

4. Effect of insecticide seed treatment on shoot flies in millets are to be evaluated

5. Owing to the importance of hill ecosystem, Ranichauri centre if not Almora centre is to be included for
research on insect pest

6. In shoot fly screening, sowing window for screening (coinciding the peak incidence), stage of crop for
shoot fly scoring and application of fish meal are to be taken care of.

2.6: Plant Pathology - Dr. KB Palanna
1. Evaluation of bioagents for rust in foxtail millet is being evaluated and recommendations are to be made
2. Evaluation of organic and fungicidal management of leaf blight of brown top millet is to be initiated
3. Generation of genomic database and development of species specific molecular markers for millet
pathogens is newly proposed
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4. The entries consistently found resistance for years are to be used in disease resistance breeding
programs

5. Prioritization of works is to be done and accordingly works are to be allotted to different centres

6. Studies on correlation mode of perpetuation and alternate weed host for rust of foxtail millet at Nandyal
is to be continued

7. Disease incidence on organic farming systems may be evaluated

2.7: FLD and TSP - Dr. TS Sukanya
1. The earmarked amount for FLDs is to be spent only according to the NFSM guidelines
2. Only new varieties are to be demonstrated and FLD have no funds allocated for the supply of fertilizers
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PART C: PROCEEDINGS OF DISCIPLINE-WISE MEETINGS &
DETAILED RECOMMENDATIONS

SORGHUM

A. Sorghum Breeding

I. Grain sorghum
Kharif sorghum breeding

Deadline for submission of entries: Kharif trials: 10t May, 2022

Deadline for submission of data: Kharif trials: 31st December, 2022

Quantities of seeds to be submitted under various stages of trials are as follows:

IVT / IHT ; 5 kg AVTI/AHTI 5 kg

AVTIL/AHT Il Kharif. 6 kg for breeding and 5 kg for agronomy directly to be sent to PI, Agronomy
Rabi: 7 kg (6 for breeding and 1 kg for physiology trials) and 5 kg for agronomy
directly to be sent to PI, Agronomy

The germination percentage of the seeds should be a minimum of 90%. Failure in any of the above criteria the

entry will be rejected and informed. Parental lines (A & R) of all hybrids: minimum 100 g.

Based on the selection criteria, the genotypes promoted in various trials and the proposed technical
programme is given below:

1. Kharif Grain Sorghum

1. Entries in AVHT- 9 hybrids and 12 varieties including checks; 4 hybrids and 1 variety in AHT Il

Entries that completed 3 years of testing: SPH 1938 (IIMR), SPH 1939 (Hytech), SPH 1942 (Dharwad)

l Entries retained in advanced trial for AVHT Il: SPH 1974, SPH 1943, SPV 2773, SPV 2776, SPV

2781
Zone [: SPV 2773, SPH 1943 Zone II: SPV 2781, SPV 2773, SPV 2776  Zone ll: SPH 1974,
SPV 2773
All Indlia: SPV 2773, SPV 2781

2. Entries in IHT- 7 test hybrids and 5 checks
Il.  AHTI: SPH 2001, SPH 2000
Zone [: None Zone II: SPH 2001 Zone lll: None
Based on better performance in 2 states or more: SPH 2000 (Karnataka, Tamilnadu and Telangana)

Entries in IVT- 16 test varieties and 5 checks
ll. AVTI: SPV 2871, SPV 2872

Zone | : None Zone II: None Zone lll: None
Based on better performance in 2 states or more: SPV 2871 (Karnataka, MP and Gujarath); and SPV 2872
(AP and MP)

Checks for AVHT: CSH 16, CSH 25, CSH 30, CSH 35, CSH 41
Checks for AVT: CSV 17, CSV 20, CSV 27, Palamuru Jonna (CSV 31), CSV 37, CSV 41
Entries retained in Advanced trials and promoted from initial trials and included in AHT/AVT

Trial Trial name | Entries retained in | Entries promoted to Advance trial | Checks

no. Advance trial (from Initial trial)

1 AHT-GS SPH 1974, SPH 1943 SPH 2001, SPH 2000 CSH 16, CSH 25, CSH 30, CSH
35, CSH 41

2 AVT-GS SPV 2773, SPV 2776, | SPV 2871, SPV 2872 CSV 17, CSV 20, CSV 27, CSV

SPV 2781 31, CSV 37, CSV 41

3 IHT Entries from centres CSH 16, CSH 30, CSH 35, CSH
41, CSH 42

4 IVT Entries from centres CSV 17, CSV 27, CSV 41, CSV
37
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Locations for testing for advanced trials:
Zone [: Bhavanisagar, Coimbatore, Palem, Dharwad, Bailhongal, Bidar, Chamarajnagar, Hagari
Zone II: Parbhani, Aurangabad, Somnathpur, Akola, Buldhana, Yavatmal, Karad, Indore, ,
Zone lIl: Deesa, Udaipur, Pratapgarh, Surat, Mangrol, Aseda, Pali, Virangam, Tripura

Locations for testing for initial trials:
Zone [: Coimbatore, Palem, Dharwad, Chamarajnagar, Hagari, Nandyal
Zone |I: Parbhani, Akola, Buldhana, Indore, Washim
Zone lIl: Deesa, Udaipur, Surat, Viramgam, Pali

IV. IVHT
As per the proposals by the centers and companies (station trial data must accompany the application,

prescribed I1SO application form available in IIMR website and station trial data need to be submitted).
Checks: CSH 16, CSH 30, CSH 35, CSH 41, CSH 42, CSV 17, CSV 27, CSV 41, CSV 37

V. PLT
Parental lines of all hybrids under testing should be tested for their synchrony. Minimal required seeds
(100 g) in good condition must be sent along with hybrid sent for testing with relevant data on parents.
Locations for testing of PLT: Nandyal, Parbhani and Hagari during rabi

VI.  lIHT- Kharif 2021
Hybrids were made based on the following MS lines pooled from different centres, which will be tested in the
Inter-institutional hybrid trial (IIHT) during kharif 2021

Chamara
MS line Code Akola | Parbhani | Dharwad | Hagari | Nandyal | Indore | janagar Palem
1] A418 Nandyal | MS01-21 | v \ V
2 | A450 MS02-21 N N N
3 | A11032 MS03-21 N N N
4 | AKMS 90A Akola MS04-21 N N N
5 | AKMS 751A MS05-21 N N N
6 | PMS 101A Parbhani | MS06-21 | v \
7 | PMS 28A MS07-21 \ \ \
8 | IIMR 133A IIMR MS08-21 | N N
9 | IIMR 143A MS09-21 v N N
10 | IIMR 159A MS10-21 N N N
11 | IIMR 179A MS11-21 | N N
12 | 4214A MS12-21 | N N
13 | 372A MS13-21 N N N
R lines
Hagari Nandyal Chamarajanagar Palem
[IMR 20001 R 01-21 N N
[IMR 20005 R 02-21 N N N
[IMR 20013 R 03-21 N N N
[IMR 20016 R 04-21 N N N
[IMR 20018 R 05-21 N N N
[IMR 20029 R 06-21 N N N
[IMR 20032 R 07-21 N N N
[IMR 20036 R 08-21 N N N
[IMR 20037 R 09-21 N N N
[IMR 20048 R 10-21 N N N

Interinstitutional hybrid trial will be organized at 3-5 centres based on the seed produced.

VI.  Summer sorghum trial- 2022
Treatments- 13 hybrids
Locations- 5 (two locations in Maharashtra (ARS, Buldhana and ARS, Washim) and three locations in karnataka (Raichur,
Hagari and Chamarajanagar)
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VIll.  IASSVT-Kharif 2021

Entries- 21 + 3 checks; Centres- 9

Of the entries seven were red grained, 5 were with yellow grain, 8 were submitted for high Fe and Zn and one for
hurda.

Entries for 3 year of testing- SPV 2620, SPV 2628- Based on their iron (33.7 and 30.8ppm) and zinc (25.4 and
25.6ppm values with yield on par or slightly superior to the check, Palem Pacha Jonna. These entries are to be
sent for agronomy and crop protection trials during kharif 2022

Entries for 2" year of testing: SPV 2905, SPV 2906, SPV 2907, SPV 2908- Based on high iron and zinc
content

SPH 2010- The only red hybrid, yielded onpar with CSH 41 and may be tested for one more year

SPV 2904- Based on yield advantage- may be tested for one more year

Trials for kharif 2022
o Trials 1: Advanced hybrid trial

o Trial 2: Advanced varietal trial

o Trial 3: Initial hybrid trial

o Trial 4: Initial Varietal trial

o Trial 5: Specialty sorghum trial (IASSVT): The lines advanced from Kharif 2021 and new entries will
be tested in all main centres.
Kharif- Akola, Chamarajanagar, Coimbatore, Deesa, Dharwad, Indore, Palem, Parbhani, Surat,
Udaipur, Hagari
Plot size- 4mt- 4 rows, 3 replications
Checks: Paiyur 2, Palem pachajonna, CSV 20
Summary of other trials for Kharif 2022

S. Experiment Activities Centres Remarks

No.

6 Evaluation of F4 | About 100 entries in | Palem, Parbhani The lines will evaluated for yield
derivatives of elite x | augmented design using in a different experiment at the
shoot fly resistant | elite checks, shoot fly same locations
sources resistant and susceptible

checks
7 Evaluation of F4 | About 100 entries in | Akola, Surat The lines will be evaluated for

derivatives of elite x

grain mold resistant
sources and guinea
sorghum derivatives

augmented design using
elite checks, grain mold
resistant and susceptible
checks

yield in a different experiment at
the same locations

8 Evaluation of F4
derivatives of elite x
guinea  sorghum
derivatives for yield
and agronomic
traits

About 100 entries in
augmented design using
elite checks

Dharwad, Deesa, IIMR, Coimbatore, Indore

Lines are to be assessed for their
suitability as varieties and
parents

Breeding activities

» To advance the F1s made under pre-breeding and breeding activities and produce the seed of F2 in large quantity
» Advancing the selections made in F2s shared during kharif 2021. The following F2s were distributed and the
number of selections made.

Advancing of selections made in F2s

S. F2 Center Target | Akola | Chama Coimba | Deesa | Dhar | Hag | Indore | Nan | Palem | Parbh | Surat | Uda
No. trait rajnagar tore wad ari dyal ani ipur
1 F2-21-1 PDKVKalyani x Akola GM N R

AKGMR117
2 F2-21-2 RMP 42 x AKMS14B [ Akola GMSE N N N
3 F2-21-3 CSV 27 x AKGMR Akola GM v v v
118
4 F2-21-4 AKSV 438 X ICSR69 | Akola Yield N N d
5 F2-21-5 CSV 20 x ICSR 72 Akola yield v N v
6 F2-21-6 SR 2957 x ICSV 758 | Surat Yield, N N
Midge
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S. F2 Center Target | Akola Chama Coimba | Deesa | Dhar | Hag | Indore | Nan | Palem | Parbh | Surat | Uda
No. trait rajnagar tore wad ari dyal ani ipur
7 F2-21-7 SR 2957 x SR3042 Surat yield, N
SF
8 F2-21-8 SR3003xICSV758 | Surat Midge N N
9 F2-219 SR 3048 x SR 3047 Surat Yield, v v
BS
10 | F2-21-10 | C43x1S3158 IMR Red vV v v
grain
11| F2-21-11 | NR10-15x1S18486 | IIMR Yield N N N
12| F2-21-12 | NR10-15x1S24525 | IIMR Yellow N N N
13 | F2-21-13 | NR10-15x1S24508 | IIMR Yellow, | v v
prod
14| F2-21-14 | SPV2250x Dharwad | High v v
ICSV17005 FedZn
15 | F2-21-15 | SPV2299x Parbhani | Dharwad | High v v
Shakti Fe&Zn
16 | F2-21-16 | CSV42xICSV 17004 | Dharwad | High v v
Fe&Zn
17 | F2:21-17 | SPV2299x SF-EVT- | Dharwad | SF N N N
17PR/I13
Rabi Sorghum breeding
Based on the selection criteria, the genotypes promoted in various trials and the proposed technical programme is
given below:
Centres: Rahuri, Parbhani, Akola, Nandyal, Tandur, Vijayapura, Dharwad, Hagari, Chamarajanagar, Surat, CRS, Solapur
and [IMR, Hyderabad
No. Trial Name No. Entries
1 Advanced varietal trial (AVT- | 8 +4 checks | SPV2644 (Tandur; retained for one more year of testing as per Variety
1) proposal screening committee proceedings); SPV2826 (Solapur), SPV2827
(Solapur), SPV2832 (Dharwad), SPV2757 (Vijayapura), SPV2750 (Rahuri),
SPV2751 (Rahuri), SPV2758 (Hyderabad)
2 Advanced varietal trial (AVT- | 12 + 4 checks | SPV2838 (Hyderabad), SPV2839 (Rahuri)
) SPV2843 (Solapur), SPV2844 (Vijayapura)
SPV2925 (Akola), SPV2926 (Tandur), SPV2927 (Dharwad),
SPV2919 (Rahuri), SPV2928 (Dharwad), SPV2933 (Parbhani),
SPV2935 (Bijapur), SPV2918 (Solapur)
3 Initial trials (Hybrids and + 6 checks New Entries
Varieties)
4 Specialty sorghum trial + checks Shortlisted + new entries
5 Parental line trial A and R lines of hybrids in AVT - I
Testing Locations:
State No. of loc. Locations for grain sorghum Specialty sorghum PLT
Maharashtra 10 Parbhani, Rahuri, CRS-Solapur, Solapur (ADR), Aurangabad, Ekarjuna, Rahuri, Akola, Parbhani Parbhani
Karad, Nanded, Wasim, Mohol
Kamataka 6 Vijayapura, Dharwad, Hagari, Chamarajanagar, Gulbarga, Kattalagere Vijayapura, Dharwad, Hagari Hagari
Telangana 3 Tandur, Adilabad, Madhira - -
Andhra Pradesh 1 Nandyal, Nandyal (Irrigated- only AVT II) Nandyal
Gujarat 2 Tanchha, Deesa (Irrigated- only AVT II) -
Trial checks:
Varietal checks: 4: M35-1, CSV26R, CSV22R, CSV29R
Hybrid checks: 2: CSH15R, CSH39R
Seed quantity:
Required quantities of seeds are as follows
IVT / IHT *  6kg(breeding)
AVT |/ AHT | *  6kg(breeding)
AVT I/ AHT I *  Tkg (6 kg for breeding+1 kg for physiology)
AVT I/ AHT I «  5kg (agronomy- to be sent directly to Pl, Agronomy
Deadline for submission of entries: 10t August 2022
Deadline for submission of complete data: 31st March 2023
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Trait specific breeding program

Trait Selections New Centers Workplan for 2022-23
crosses
Shoot fly 10 28 Parbhani, Advancement | Making Making New crosses made - Testing
Dharwad, Rahuri, | of crosses backcrosses with single plant using new trait of
Tandur recurrent parents selections donors advanced
lines
Charcoal rot | 8 9 Vijayapura, Advancement | Making Making New crosses made Working
Rahuri, Hagari of crosses backcrosses with single plant using new trait out trait
recurrent parents selections donors genetics
Rust 2 23 Dharwad, Rahuri, | Advancement | Making Making New crosses made Working
Hagari, Solapur of crosses backcrosses with single plant using new trait out trait
recurrent parents selections donors genetics
Downy 2 Dharwad Advancement | Making Making New crosses made Working
mildew of crosses backcrosses with single plant using new trait out trait
recurrent parents selections donors genetics
Terminal 13 6 Vijayapura, Advancement | Making Making New crosses made -
drought Rahuri, Tandur, of crosses backcrosses with single plant using new trait
Solapur recurrent parents selections donors
Cold 2 Rahuri, Advancement | Making Making New crosses made Working
Hyderabad of crosses backcrosses with single plant using new trait out trait
recurrent parents selections donors genetics
Aphids, 10 Solapur, Advancement | Making Making New crosses made Working
shoot bug, Vijayapura of crosses backcrosses with single plant using new trait out trait
stem borer recurrent parents selections donors genetics
Other inter-institutional breeding activities
Activity Planned work Centers
1. Maldandi CMS Rf genes e 56 stable fertility restorers Vijayapura, Parbhani, Rahuri, Dharwad
. Make R x R crosses
2. Dwarf Maldandi CMS e Backcrossing M31-2B with dwarf progenies Dharwad, Vijayapura, Hyderabad
3. Introgression of stay green QTL | o Cross donors with important 2-3 lines Rahuri, Parbhani, Nandyal, Tandur, Vijayapura,
. Make Backcrosses Dharwad, Hagari, Chamarajanagar, Solapur
4. Exploitation of landraces (5 for e  Varieties x landraces Rahuri, Parbhani, Nandyal, Tandur, Vijayapura,

GY +7 for grain size)

Dharwad, Hagari, Chamarajanagar, Solapur

5. Evaluation of 2100+ F3 families
and progeny advancement

Trait based selections

Rahuri, Parbhani, Nandyal, Tandur, Vijayapura,
Dharwad, Hagari, Chamarajanagar, Solapur

6.  Evaluation of Hybrids (250 F1s)

MLT to identify good F1s

Rahuri, Parbhani, Vijayapura, Solapur

7. New F1 hybrids development

On 104A, AKMS66-2A and M31-2A

Rahuri, Parbhani, Nandyal, Tandur, Vijayapura,
Dharwad, Hagari, Chamarajanagar, Solapur

8.  Advancement of Diallel crosses
(43-B xBand 46-R xR)

Evaluation and advancement

Dharwad, Parbhani and Rahuri

9. Develop cold tolerant lines with
full fertility

Crossing of selected good full fertile lines in diallel
design

Akola, Dharwad, Rahuri

10.  Develop dwarf hybrids for
irrigated/rice-fallows

Cross R with dwarf donors

Dharwad, Akola Solapur

11.  Evaluation of AM population

All morphological and agronomic data

Akola, Dharwad, Vijayapura, Parbhani, Hyderabad

12.  Farmer's varietal evaluation

Evaluation by Farmers to understand trait
preferences in AVT Il trials

Solapur, Bijapur, Parbhani

II. Forage sorghum

A. ENTRIES QUALIFIED IN DIFFERENT TRIALS

1. AVHT (SC)
Promoted to AVHT-II

Over both zones: SPH 1985, SPV 2801
Zone |: SPH 1985, SPV 2800, SPV 2801

Zone II: SPH 1985, SPV 2797

2. IVHT(SC)
Promoted to AVHT-I

Over both zones: SPV 2878, SPV 2879, SPV 2880, SPV 2883, PSV 2884, SPV 2885, SPV 2887
Zone |: SPV 2878, SPV 2879, SPV 2881, SPV 2883, SPV 2886
Zone II: SPH 2006, SPH 2007, SPH 2008, SPV 2878, SPV 2880, SPV 2883, SPV 2884, SPV 2885, SPV 2887

3. IAVHT (MC)
Promoted to AVHT-II
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Over both zones: SPH 1966, SPH 1967, SPH 1970
Zone |: SPH 1966, SPH 1970
Zone II: SPH 1967, SPH 1970

B. EVALUATION OF NEW FORAGE TEST ENTRIES
a) Single-cut forages
Trial 1: Advanced Varietal Hybrid Trial on Forage Sorghum (single cut)
Entries promoted from IVHT Retained in AVHT Checks

SPH 2006, SPH 2007, SPH 2008, SPV 2878, SPV 2879, | SPH 1985, SPV 2797, | CSH 40F, CSV 30F, CSV 35F

SPV 2880, SPV 2881, SPV 2883, SPV 2884, SPV 2885, SPV | SPV 2800, SPV 2801 (4)

2886, SPV 2887 (12)
Locations (16):  Hisar, Jhansi, Pantnagar, Ludhiana, Udaipur, Coimbatore, Solapur, Surat, Deesa, Akola, Rahuri,

Parbhani, Bengaluru, Chamarajanagar, Anand and Urulikanchan

Trial 2: Initial Varietal Hybrid Trial on Forage Sorghum (single cut)

Checks: CSH 40F, CSV 35F

Entries: Promising entries to be contributed by centres, fulfilling the deadline and requisite quantity

Locations (16):  Hisar, Jhansi, Pantnagar, Ludhiana, Udaipur, Coimbatore, Solapur, Surat, Deesa, Akola, Rahuri,
Parbhani, Mandya, Chamarajanagar, Bengaluru, Urlikanchan

Common specifications for Trial 1 & 2.

Details Trial 1 Trial 2

Net plot size: 20sg.m 10sgqm

Seed requirement for entries 6 kg for year 1; 10 kg for Year 2 5 Kg seed

Design: Randomized Block Design (or) Alpha lattice

Replications: Three

Row to row spacing: 25-30 cm

Sowing time: Onset of monsoon

Fertilizer: 80 Kg N/ha (half as basal dose and half at 30 Days after sowing)
and 40 kg/ha of P and K

Harvesting time: At 50% flowering or 80 DAS whichever earlier

Observations: Data to be recorded on the following characters.

Morph. traits: | Early vigour (score); Days to 50% flowering; Plant height (cm); Leaf stem ratio; TSS% at
harvesting; Days to harvest, Plant population at harvest (per meter row length); Number of
leaves/ plant; Leaf length (cm); leaf breadth (cm); Stem diameter (cm)

Yield traits: | Green fodder yield (g/ha); Dry fodder yield (g/ha);

Quality traits: | Protein (%), IVDMD (%),HCN (ppm); Stem Juiciness

Please see Annexure — for data to be recorded and the methodology to be used.

b) Multi-cut forages
Trial 3: Initial and advanced Hybrid/Varietal Trial on Multi-cut Forage Sorghum

a) Entries:

Entries promoted from IVHT Retained in AVHT New entries from centres Checks
SPH 1994, SPH 1996 and SPH SPH 1966, SPH As received CSH 43MF, CSH 24MF, CSV 33F
1998 (3) 1967, SPH 1970 (3)

Seed req.: 5 kg/entry for IVT and AHT/AVT 1. For AVT Il it is 6 kg for Breeding and 5 Kg for Agronomy
Locations (12):  Zone |I: Hisar, Pantnagar, Ludhiana, Udaipur, Surat, Deesa, Anand
Zone Il Akola, Urlikanchan, Mandya, Coimbatore and Hagari
Design: Randomized Block Design; Replications: 3
Sowing time: Early summer (April)
Plot size: Gross Plot : 18 Rows x 5 m x 0.25 m= 22.5 m2
Net Plot :16 Rows x 5 m x 0.25 m= 20 m?
Seed req.: 5 Kg seed of each entry for all locations

Harvesting time: | cut at 60 days, Il and IIl cuts at 45 days interval

Observations:  Data to be recorded on the following characters.

Morph. traits: Early vigour (score); Days to 50% flowering; Plant height (cm); Leaf stem ratio; Plant population at
harvest (per meter row length); Number of leaves/plant; Leaf length (cm); Leaf breadth (cm); Stem
diameter (cm); No. of tillers; Days to each cut, Regenerability score (1-5 scale, where 1= poor
regenerability and 5= best regenerability) taken on 7t day of the | cut.

Yield traits: Green fodder yield (g/ha); Dry fodder yields (g/ha) at 3 cuts
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Quality traits: HCN (ppm) 30DAS; Crude protein (percent), IVDMD (%), Stem Juiciness and TSS% at 1st cut
Please see Annexure —I below for data to be recorded and the methodology to be used.

Trial 4: Seed yield trial

Entries: Single-cut and multi-cut test varieties which have been advanced+4 checks (CSV 21F, CSV 30F, CSV 35F)
Single-cut entries- SPV 2797, SPV 2800, SPV 2801, SPV 2878, SPV 2879, SPV 2880, SPV 2881, SPV 2883, SPV 2884,
SPV 2885, SPV 2886, SPV 2887

Locations (5): Zone I: Hisar, Pantnagar, Ludhiana

Zone II: Akola, Coimbatore

Design: Randomized Block Design; Replications: 3

Sowing time: Onset of monsoon

Plot size: Gross Plot : 6 Rows x 5 m x 0.45 m= 13.5 m2

Net Plot : 4 Rows x 5 m x 0.45 m=9 m2

Seed req.: 1 Kg seed of each entry for all locations

Observations: Data to be recorded on the following characters.

Morph. traits: Days to 50% flowering; Days to maturity Plant height (cm); plant population at harvest (per meter row length)
Yield traits: Grain yield (kg/ha), stover yield (kg/ha)

C. COLLABORATIVE RESEARCH WORK PLAN - KHARIF 2021-22 (Forage Sorghum Breeding)
Trial 5: Inter-institutional hybrid trial
Entries: The hybrids produced by different centres (Check- CSH 24 MF)

Design: Randomized Block Design; Replications- Two

Loc.: Pantnagar, Hisar, Ludhiana, IIMR, Akola (based on the seed available)
Observations:  As per the multicut trial

Plot size: 4 mt row length, 0.3 m spacing x 4 rows

Seed quantity required: 200 g of each entry

Calendar of activities for all major activities, and monitorable outputs with dates during 2022-23 for forage Sorghum

S. No Activities 2021-22 Deadline
01 Submission of trial entries 2nd May 2022 for all the trials under single cut forage and
inter-institutional hybrid trial
21st March 2022 for multi-cut trial.
02 Dispatching of seeds to centers 28th May, 2022 (Single-cut)
03 Receipt of seeds & compliance 15 June, 2022
04 Planting of trials by centers 3rd week of April to 1st week of May 2022 for MC, 2nd to 3
week of June for SC depending on Monsoon arrival
05 Report on sowings and plant stand 15t July, 2022
06 Dispatch of forage samples for quality analysis 16t October, 2022
1) Pantnagar & Udaipur samples to HAU, Hisar Dried and powdered replication-wise representative samples
2) Surat, Coimbatore & Deesa samples to PAU, Ludhiana (100 g each) for quality analysis should reach Hisar/Ludhiana
by October 16, 2022 with information to bhatv@millets.res.in
06 Submission of final data 30" November, 2022

* The seeds of the entries should be sent as per the schedule mentioned to IIMR, Rajendranagar, Hyderabad 500 030.
ANNEXURE-I

To bring uniformity in data recording at different centres, kindly follow the following instructions while recording
the data, which are universally recognized. Your cooperation in this regard will help in generating complete and
useful information.

1. Early vigour. 1-4 score is to be given for recording early vigour. The data is to be recorded when the crop is 20-25
day old in the following manner: 1-Poor, 2-Medium, 3-Good and 4-Very good.

2. Days to 50% flowering: Number of days should be counted from the date of sowing to the date on which 50% plants
have flowered.

3. Plant height (cm): Height of the main shoot is to be recorded from the base of the plant to the tip of the plant. Data is

to be recorded at the time of harvesting.

Leaf stem Ratio: It is to be calculated on the basis of leaf and stem weights.

Leaf length: Length of fourth leaf from the bottom should be measured in cm.

Leaf breadth: Breadth of fourth leaf from the bottom should be measured in cm in middle portion of the leaf.

Stem diameter. Stem diameter at the fourth internode from bottom should be measured in cm.

No ok
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8. Number of leaves/plant: Total number of leaves per plant (including all the tillers) should be recorded.
9. Number of tillers/plant: Total number of tillers including the main shoot, are to be recorded.
10. Plant population per meter row length: To be recorded at harvesting stage.
11. Green fodder yield/plot (Kg.): Take the yield of net plot just after harvesting to avoid moisture loss.
12. Dry fodder yield/plot (Kg.): Take the yield of dry samples after sun and oven drying it completely. Calculate dry
fodder yield (kg/plot) based on dry matter percentage
13. Grain yield/plot (Kg.): Take the grain yield of the net plot (Only for seed trial)
14. Green/Dry fodder / Grain yield (q/ha): Convert the green/dry fodder / grain Kg/plot into quintals /ha using the
following formula:
Yield (Kg./plot)
Yield (g/ha) = --------nemmemmmoeme- x 100
Net plot size

15. Brix: Itis directly recorded with the help of refractometer at the time of cutting at the 4t internode

16. Regenerability score: The ability to regenerate after first cut should be recorded on 7t day of the first cut on a 1-5
scale, where 1= poor regenerability and 5= best regenerability.

17. HCN content: The HCN content should be calculated on ppm basis at 30 DAS by the centers where facilities to
estimate this character where facilities exist. In case if HCN is estimated in terms of mg/100 gm dry matter, the
conversion factor to express this value into ppm is; (mg/100 gm day matter) x100. This is to bring uniformity in the unit
of expression of HCN content.

III. Sweet and high biomass sorghum

B. AICRP Work plan - Kharif, 2022 (Sweet sorghum)

Trial I: Initial-cum-Advanced Sweet Sorghum Varietal & Hybrid trial IASSVHT), Kharif 2022

Locations (12): Parbhani, Rahuri, Akola, Indore, Coimbatore, Rudrur*, Palem, Ludhiana, Surat, Hagari, IISR- Lucknow®,
Mandya/Chamarajnagar

*NB: These locations are the voluntary centers i.e. Sugarcane Research Stations. IIMR may extend financial support
(contingency) for conduct of trial.

Season & year: Kharif, 2022; Design and replication: RCBD with 3 replications

No. of genotypes: 16-18

Entries retained from 2021

IASSVHT trial for 2nd year of testing (AVT-Il): SPV 2693, SPV 2789, SPV 2794

Entries promoted from IASSVHT to ASSVHT (AVT-I): SPV 2788*, SPV 2890 and SPV 2895
*Couldn't be tested during 2021 due to insufficient quantity of seed

Checks (3): Varietal checks (2): CSV 49SS, CSV 24SS and CSV 19 SS*; Hybrid check (1): CSH 22 SS
*CSV 19SS is for comparing AVT-Il/AVT-I entries during Kharif 2022 only; CSV 49SS and CSV 24SS would be the checks
for IVT entries from this year onwards
Plot size: Gross: 5.0m x 3.6m =18.0m2 No. of rows: 6; Row length: 5m
Net: 4.4m x 2.40m= 10.56m2 ; No .of rows: 4; Row length: 4.4m
Spacing: 60cm x15cm; (Row to row: 60cm; Plant to plant: 15¢cm)
Fert. schedule: ~ 80: 40:40 Kg ha' of N P K, respectively (K application based on soil available K).
NB: 50%N as basal and remaining as top dressing at about 35-40 Days after sowing i.e., after final thinning. Please see
ICAR-IIMR web-site for data to be recorded and the methodology to be used.

Trial 2: Initial-cum-Advanced high biomass trial for lignocellulosic biofuel trait IAHBMT), Kharif 2022
Entries retained from 2021
Entries promoted:
IAVHT to AVHT-I: SPV 2899
Checks (3): Varietal check (1): CSV 48; Hybrid checks (2): CSH 22 SS and CSH 47
Locations (8): Rahuri, Pantnagar, Ludhiana, Hyderabad, Parbhani, Indore, Deesa and Surat
Plot size: 4.0 m x 2.7m =10.8 mz No. of rows: 6; Row length: 4m
Spacing: 45 ¢cm x15¢m; (Row to row: 45 ¢cm; Plant to plant; 15¢cm)
Characters to be recorded: Days to flower, Days to maturity, Plant height (cm), Total fresh biomass (t/ha), Dry biomass
(t/ha), Stem girth, Brix (%), Per day productivity, Cellulose (%), Hemicellulose (%), Lignin (%) and Grain yield (kg/ha)

The cut off for harvest of late maturing entries in the high biomass trial is 135 days
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Trial 3: Initial-cum-Advanced Brown midrib sorghum trial (BMRT), Kharif 2021
Entries retained from 2021

Entries promoted:

AVHT-I to AVHT-II: SPH 1991

IVHT to AVHT-I: SPV 2814, SPV 2909, SPV 2910 and SPV 2912
Checks (1): Varietal check (1): CSV 43 BMR
Locations (8): Pantnagar, Hyderabad, Ludhiana, Hisar, Udaipur, Parbhani, Coimbatore and Surat
Plot size: 5.0m x 2.4m =12.0m2 No. of rows: 8; Row length: 5m
Spacing: 30 cm x15 cm; (Row to row: 30 cm; Plant to plant: 15 cm)
Characters to be recorded.: Days to flower, Plant height, Leaf length, leaf width, no of leaves, Green fodder/plot, Dry
fodder/plot, Brix content, Stem girth, Plant stand

Trial 4: Evaluation of released sweet sorghum cultivars for single-cut forage traits-Kharif 2022

Entries: SSV 84, SSV 74, CSV 19SS, CSV 24SS, CSV 49SS, CSH 22SS, RVICSH 28, Phule Vasundhara, Sugargraze ©
and local check(s)

LocationS (2): Ludhiana, Hisar

Design: RBD with 3 replications

Plotsize:  5mx3m=15Sq.m.

No. of rows per plot: 10

Distance between rows: 30 cm

Distance between plants: 10 cm

Observations: Same as Single-cut forage sorghum (Yield and quality)

Inter-Institutional Hybrid Development Programme-Rabi 2022-23: The following locations are requested to share the
parental lines (100g) to [IMR by end of August 2022

S No Centre No of A lines to be shared | No of R lines to be shared
1 Rahuri 2 3

2 [IMR 8 3

3 ICRISAT 2 3

4 Akola 4

5 Ludhiana - 1

6 Coimbatore - 2

7 Parbhani 3 -

Deadline for submission of entries: Kharif trials: 10th May, 2022

Deadline for submission of data:

Kharif trials: 30th November, 2022

Quantities of seeds to be submitted under various stages of trials are as follows:

IAVHT : 5 kg AVT | / AHT | : 5 kg

AVT Il / AHT Il : Kharif. 5 kg for breeding and 5 kg for agronomy

The germination percentage of the seeds should be a minimum of 90%. Failure in any of the above criteria the entry will be
rejected and informed.

Parental lines (A & R) of all hybrids: minimum 250 g.

IV. Millet genetic resources management

1. Millet germplasm collection

S.No. Sz«:g;ess ! Area: State and districts Period
1 |All millets North Eastern States Second week of October 2022
2 |Pearl millet [Rajasthan: Barmer, Jaisalmer, Jalore, Jodhpur, Shikar, Churu, Bikaner First week of October 2022
3 |All millets Gujarat and Maharashtra: Dangs, Valsad, Narmada, Tapi Third week of September 2022

2. Millet germplasm augmentation
o  Pearl millet — ICRISAT / ICAR-NBPGR.
e  Amaranths (Grain and Leafy) - ICAR-IIHR / ICAR-NBPGR / ICAR-VPKAS
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o  Browntop millet — AICRP on Small millets — Athiyandal
o  Kodo millet — AICRP on Small millets - Bengaluru

3. Millet germplasm characterization
3.1: Kharif 2022

SN

Experiment/materials

Scientists involved

ICAR-IIMR-Hyderabad

1 | Name of the trial: Characterization of finger millet germplasm M Elangovan and K
No. of acc.: 1347 + 4 Checks (GPU 48, GPU 67, PR 202 and VL 376) Venkatesh
Plot size: 1m x 2R x 0.45m
Design: Augmented Block Design (ABD)
Locations: Hyderabad
Name of the traits: Plant growth habit, Plant pigmentation (at leaf juncture), Leaf sheath pubescence,
Glume colour, Culm branching, Ear head shape, Finger branching, Finger multiple whorls, Position of
branching, Seed shattering, Seed covering by glumes, Seed colour, Seed shape, Seed surface, Number of
basal tillers, Days to flowering (days), Flag leaf blade length (cm), Flag leaf blade width (cm), Peduncle
length (cm), Panicle length (cm), Finger length (cm), Finger width (cm), Finger number on main ear,
Productive tillers per plant, Plant height (cm), Grain yield per plant (g), 1000-grain weight (g)
2 | Name of the trial: Characterization of browntop millet germplasm M Elangovan and K
No. of acc.: 100 + 4 checks Venkatesh

Plot size: 1m x 2R x 0.45m

Design: Augmented Block Design (ABD)

Locations: Hyderabad

Name of the traits: Plant growth habit, Plant pigmentation at leaf sheath, Leaf sheath pubescence, Ligule
pubescence, Leaf blade pubescence, Inflorescence shape, Panicle compactness, Lodging, Seed
shattering, Grain colour, Grain shape, Number of basal tillers, Days to 50 % flowering, Flag leaf blade length
(cm), Flag leaf blade width (cm), Panicle length (cm), Plant height (cm), Grain yield per plant (g) and 1000
grain weight (g).

3.2: Rabi 2022-23

SN Experiment/materials Scientists involved
ICAR-IIMR-Hyderabad
3 | Name of the trial: Characterization of sorghum germplasm to develop core-set under CRP-AB M Elangovan and K
No. of acc.: 25000 + 5 Checks (M35-1, CSV 16R, CSV 22, CSV 26R and CSV 29R) Venkatesh

Plot size: 1m x 2R x 0.60m

Design: Augmented Block Design (ABD)

Locations: Buldhana - Akola

Name of the traits: Early plant vigour, Leaf sheath pigmentation, Leaf midrip colour, Leaf orientation, Leaf
colour, Total number of leaves, Leaf length, Leaf width, Days to flowering, Plant height (cm), Ear head
length (cm), Ear head width (cm), Ear head compactness, Ear head shape, Race, Presence of awns,
Glume colour, Glume colour, Grain yield (g/plant), 100-Seed weight (g), Grain colour, Grain lustre, Grain
shape, Grain size, Stay green, Remarks

4. Millet germplasm evaluation
4.1: Kharif 2022

AICRP on Small millets

1

Name of the trial: Multi-location evaluation of barnyard millet germplasm

No. of acc.: 100 + 4 checks (DHBM 93-3, VL 203, VL 220 and VL 243)

Plot size: 2m x 2R x 0.45m

Design: Randomized Block Design (RBD)

Locations: Hyderabad, Almora, Ranichauri, Vijayanagaram, Waghai (5 locations)

Name of the traits: Days to flowering (days), Basal tillers (number, Peduncle length (cm), Panicle length
(cm), Panicle width (cm), Plant height (cm), Grain yield per plant (g) and 1000- seed weight (g)

M Elangovan, K
Venkatesh and B
Amasiddha

Name of the trial: Multi-location evaluation of proso millet germplasm

No. of acc.: 100 + 4 checks (GPUP 8, TNAU 145, TNAU 164 and TNAU 202)

Plot size: 2m x 2R x 0.45m

Design: Randomized Block Design (RBD)

Locations: Hyderabad, Almora, Ranichauri, Vijayanagaram, Waghai (5 locations)

Name of the traits: Plant growth habit, Plant pigmentation at leaf sheath, Leaf sheath pubescence, Ligule
pubescence, Leaf blade pubescence, Inflorescence shape, Panicle compactness, Lodging, Seed
shattering, Grain colour, Grain shape, Number of basal tillers, Days to 50 % flowering, Flag leaf blade length
(cm), Flag leaf blade width (cm), Panicle length (cm), Plant height (cm), Grain yield per plant (g) and 1000
grain weight ().

M Elangovan and K
Venkatesh

AICRP on Sorghum
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3 | Name of the trial: Multi-location evaluation of high grain yielding kharif sorghum landraces M Elangovan, K

No. of acc.: 100 + 5 checks (CSV 17, CSV 20, CSV 27, CSV 36 and CSV 39) Venkatesh and C Aruna
Plot size: 2m x 2R x 0.60m

Design: Randomized Block Design (RBD)

Locations: Akola, Coimbatore, Dharwad and Indore (5 locations)

Name of the traits: 1. Plant colour (Tan/ purple), Days to 50% flowering, Plant height (cm), Grain yield
(kg/ha), Fodder yield (kg/ha), 100-Seed weight (g) and Days to maturity, Panicle length, Panicle type
(Compact/semi-compact/loose)

4.2: Rabi 2021 - 22

SN Experiment/materials Scientists involved
1 Name of the trial: Multi-location evaluation of high yielding and bold seeded rabi sorghum germplasm M Elangovan, K Venkatesh
No. of acc.: 100 + 5 checks (M35-1, CSV 16R, CSV 22, CSV 26R and CSV 29R) and
Plot size: 2m x 2R x 0.60m R Madhusudhana

Design: Randomized Block Design (RBD)

Locations: Breeding: Akola, Parbhani, Rahuri, Palem, Vijayapura and Solapur (6 locations)

Name of the traits: 1. Plant colour (Tan/ purple), Days to 50% flowering, Plant height (cm), Grain yield (kg/ha), Fodder
yield (kg/ha), 100-Seed weight (g) and Days to maturity, Panicle length, Panicle type (Compact/semi-compact/loose)

5. Millet germplasm screening for biotic stress
5.1: Kharif 2022

AICRP on Small millets

1 Name of the trial: Screening of finger millet germplasm for leaf, neck and finger blast resistance M Elangovan, TSSK Patro,
No. of acc.: 1500 + 2 resistant checks (GE 4449 and KMR 204) + 2 susceptible check (KMR 301 and Uduru Mallige C Deepak and DC Joshi
Plot size: 3m x 2R x 0.30m (0.61 ha)

Design: Augmented Block Design (ABD) (1 replication),

All the 4 checks will be repeated on every 50 accessions

Name of the trait: Days to 50% flowering, Number of fingers, Number of productive tillers, Plant height (cm), Grain yield
(Kg/ha), Fodder yield (Kg/ha), Days to maturity, Leaf blast, Neck blast and Finger blast

Locations: Vizianagaram, Mandya and Almora

6. Millet germplasm multiplication

SN Experiment/materials Season/Year/Location Scientists
involved

1 | Multiplication of 1347 acc of finger millet germplasm Kharif/2022/ICAR-IIMR-Hyderabad M Elangovan
2 | Multiplication of 100 acc. of browntop millet germplasm Kharif/2022/ICAR-IIMR-Hyderabad M Elangovan
3 | Multiplication of 25000 acc. of sorghum germplasm under CRP-AB Rabi/2022-23/ICAR-IIMR-Hyderabad | M Elangovan
4 | Multiplication of 126 acc. of registered millets genetic stocks Rabi/2022-23/ICAR-IIMR-Hyderabad | M Elangovan

7. Utilization of wide hybridization derivatives in Sorghum (Dr Visarada)
o We were successful in bringing tertiary genepool to cultivated gene pool.
o  Ready-to-use derivatives of 15 crosses with five tertiary wild species is available for sharing.
o 10 sweet sorghum derivatives from sorghum x maize are ready for sharing. They have high brix and juice
extractability.
e Two RIL populations (nearly 60 each) with S. versicolor are ready.

8. Millets germplasm distribution
o Distribution of sorghum and millets germplasm to the bonafied users at ICAR-IIMR, AICRP on Sorghum, Pearl
Millet and Small Millet, SAUs and other bonafied users in India

9. Workshops/Trainings planned during 2022-23
1. Five National Workshop on “Digital Field Book” at ICAR institutes and SAUs
2. Four National Training on “Millets Breeding Methodologies”, “Millets Pests and Disease Screening”, “Molecular
Breeding in Millets” and “Statistical Analysis for AICRP Trials”

10. Germplasm field days planned during 2022-23
1. Two-days Finger millet Germplasm Field Day, August 2022
2. Four-days Sorghum Germplasm Field Day, February 2023

11. Publications planned during 2021-22
1. Vol. IV: Pedigree Database on Sorghum Elite Breeding Stocks: AICRP on Sorghum (2017-2022)
2. Vol. II: Pedigree Database on Small millet Elite Breeding Stocks: AICRP on Small millets (2016-2022)
3. Vol. lll: Distribution and Utilization of Sorghum Genetic Resources in India (2012-2015)
4. Vol. IV: Distribution and Utilization of Millets Genetic Resources in India (2015-2021)
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V. DUS testing and PPV&FRA
A. DUS testing

Programme Kharif 2022 Rabi 2022-23

1st year DUS testing To be received from PPV&FRA To be received from PPV&FRA
2nd year DUS testing 2 Candidate varieties -

Maintenance breeding - A/BIR lines, Hybrids & Varieties

B. DUS characterization in AICRP-S lines

All the entries in AVT Il and AHT Il of both kharif 2022 and rabi 2022-23 seasons will be characterized for DUS descriptors
at ICAR-IIMR. Seeds of all the entries in AVT Il and AHT Il should be sent separately for DUS characterization (150 g) to Dr.
K Hariprasanna before 31st May 2022 (kharif) or 10t August 2022 (rabi).

C. New Applications to PPV&FRA registration
- National releases

SL.No. | Variety/Hybrid Centre Year of release
1 CSV 34 (SPV 2307) Akola 2018
2 CSH 39R (SPH 1801) Akola 2018
3 CSH 40F (SPH 1797) Pantnagar 2018
4 CSV 35F (SPV 2317) Pantnagar 2018
5 CSV 37 (SPV 2366) Dharwad 2019
6 Jaicar Hariyali (CSV 38F) (SPV 2316) [IMR 2019
7 CSV 42 (SPV 2423) Dharwad 2019
8 CSV 44F (SPV 2445) Hisar 2019
9 CSH 42 (SPH 1883) Dharwad 2020
10 CSH 43MF (SPH 1881) Pantnagar 2020
11 Jaicar Varsha (CSH 45) (SPH 1888) [IMR 2021
12 Jaicar Raseela (CSV 49SS) (SPV 2600) [IMR 2021
13 Jaicar Urja (CSV 48) (SPV 2402) [IMR 2021
14 CSH 47 (SPH 1798) Rahuri 2021
15 CSV 45 (SPV 2504) Akola 2021
16 Jaicar Chari (CSV 47F) (SPV 2593) [IMR 2021
17 CSV 46F (Tapi Chari) Surat 2021

- State releases - Applications to be submitted by the re

spective AICRP (SAU) centres

SI.No. | Variety/Hybrid Centre Year of release
1 Pant Chari-9 (UTMC 539) Pantnagar 2017
2 Pant Chari-10 (UTMC 552) Pantnagar 2017
3 Pant Chari-11 (UTMC 554) Pantnagar 2017
4 GAFS-11 (Gujarat Anand Forage Sorghum-11) Anand 2018
5 GAFS-12 (Gujarat Anand Forage Sorghum-12) Anand 2018
6 SPV 2217 (Rabi) Dharwad 2018
7 Parbhani Shakti (PVK 1009) (SPV 2368) Parbhani 2018
8 SR-2917 (GNJ-1) Surat 2018
9 BJV 44 (SPV 2034) (Rabi, Karnataka) Vijayapur 2018
10 AKJ-1 (Flaking, Karnataka) Vijayapur 2018
11 SMJ-1 (Hurda, Karnataka) Vijayapur 2018
12 KMJ-1 (Popping, Karnataka) Vijayapur 2018
13 Gujarat Jowar 43 (GJ 43) (DS 127) Deesa 2019
14 Nandyala Tella Jonna 5 (NJ 2647) Nandyal 2019
15 Nandyala Pacha Jonna 15 (NJ 2446) Nandyal 2019
16 Co 32 Coimbatore 2020
17 PYPS 2 (Telangana Pacha Jonna 1) Palem 2020
18 GJ 44 (SR 2980) Surat 2021
19 GFS-7 (SRF-332) Surat 2021
20 Parbhani Supermoti (SPV-2407) Parbhani 2021
21 Palem Jonna 1 (PSV 512) Palem 2021
22 Tandur Jonna 1 (SVT-68) Tandur 2021
23 Gujarat Jowar- 44 (Madhu) Surat 2021
24 Parbhani Vasant (PVRSG-101) Parbhani To be released
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D. Registration of Extant and Farmers’ varieties

Time limit for registration of Notified varieties of sorghum (as Extant/VCK) extended by the orders of Hon’ble Supreme Court
has expired on 3% January 2022 (as per public notice 16 of 2021 dt. 6.10.2021). Hence, applications under the category of
New varieties can only be submitted at present. Time limit for registration of Farmers’ varieties is till 01.07.2024. All the
centres are requested to submit the application immediately.

D. Payment of Annual Fee and renewal fee
All the plant variety registration certificate holders may pay the annual fee and renewal fee in time.

E. Details of fee to be paid by the applicant
Registration fee:

Type of variety Amount

New Variety Individual Rs. 7000/-
Educational Rs. 10000/-
Commercial  Rs. 50000/-
Extant variety notified under section 5 of Seeds Act, 1966 Rs. 2000/-
Extant variety about which there is common knowledge Individual Rs. 7000/-
Educational Rs. 10000/-
Commercial  Rs. 50000/-
Essentially Derived Varieties Individual Rs. 7000/-
Educational Rs. 10000/-
Commercial  Rs. 50000/-

DUS test fee:
Crop Amount
Sorghum Rs. 25,000
Annual fee:
Type of variety Amount
New Variety Rs. 2000/- plus 0.2% of the sales value of the seeds of the registered variety
during the previous year plus 1% of royalty, if any, received during the previous
year from the sale proceed of seeds of a registered variety.
Extant variety notified under Section 5 of the Rs. 2000/- only
Seeds Act, 1966 (54 of 1966)
Extant variety (VCK) Rs. 2000/- plus 0.1% of the sales value of the seeds of the registered variety
during the previous year plus 0.5% of royalty, if any, received during the previous
year from the sale proceed of seeds of a registered variety.

Annual fee shall be determined on the basis of Annual returns filed by the registered breeder or agent or licensee regarding the sales
value of the seeds of the variety registered under the Act during the previous year and royalty, if any, received during the previous year
from the sale proceed of seeds of the registered variety and verified by the Authority.

Renewal & surrender of registration:

Form Amount

Renewal - PV 6 Individual - Rs. 10,000/-
Educational - Rs 20,000/-
Commercial - Rs. 1,00,000/-
To be paid as One lump sum
Farmers-Nil
Surrender — PV 12 Rs. 5,000/-

VI. Nucleus & Breeder seed production

A copy of BSP | proformae allocating Breeder Seed (Table 1) and Nucleus Seed (Table 2) of sorghum to be produced in 2022-
23 in respect of parental lines and varieties is enclosed here with. The program is to be taken up during Kharif / Rabi seasons
of 2022-23. The allocation has been made based on consolidated indent as placed on the web site of www.seednet.gov.in of
DOA and MOA, New Delhi. All the Breeders/ Nodal officers concerned with sorghum seed production are requested to take
necessary action to organize the seed production as per the allocation. It is requested to plan at least 15-20% more production
than the indent and make all the efforts to achieve the target. If your seed production fails in a particular season, then
contingency plans are to be made to produce the same in next favorable season in the same production year. The schedule of
sending BSP proforma is as follows:

BSPII Immediately after planting
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BSP Il
BSP IV

BSPV

Immediately after inspection by monitoring team.
Communication of final seed production figures

(Last Dates: 15th October (Kharif) & 15thFeb (Rabi)

Lifting Status against indent

The information in the above Proforma including contingency plan for production in case of crop failure should be sent to:

o wNd =

The Assistant Commissioner (Seeds), MOA&FW, Krishi Bhavan, New Delhi 001

The ADG (Seeds), Indian Council of Agricultural Research, Krishi Bhavan, New Delhi 001

Director, Indian Institute of Seed Science, Mau- 275101 (UP)

Director, Indian Institute of Millets Research (IIMR), Rajendranagar, Hyderabad 500030
Dr. B Venkatesh Bhat, Pr. Scientist & Nodal Officer (Seed), IIMR, Rajendranagar, Hyderabad -30

Due to delay in reporting in the prescribed proformae, ICAR and Ministry of Agriculture are facing lot of inconvenience in the
allocation of breeder seed, Please help us to avoid this situation. Therefore, kindly ensure that the BSP Proforma must reach
Ministry, ICAR and Coordinator before due date. | also request you to send the information in BSP Il to BSP V as per schedule
given above to Drs B Venkatesh Bhat & Sooganna (e-mail: bhatv@millets.res.in, sooganna@millets.res.in) for further
compilation and submission to council.

Table: 1 National (DAC) Indent for Sorghum Breeder Seed Production (BSP-) for 2022-23

S Location & Name of the [Name of the Quantities to |Organization for
No Season Nodal variety / parental |DAC Indent [be Produced |whom seed is to be Member of monitoring team
Officer line (q)-BSP | produced
MH(0.22), NSAI
AKMS 30A 0.30 0.40 (0.08)
MH(0.14), NSAI
AKMS 30B 0.22 0.30 0.08)
AKR 456 013 015 m:ggg; NSAI » Dr.RBGhorade, PDKV, Akola
AKR 504 0.09 0.12 © 08). ' o*Dr Usha Saxena, AICRP on
Dr. Dr.RB KK(0.01) Sorghum, Indc_)re
PDKV Ghorade AKMS 14A 0.04 0.05 MH (0.03)’ « Seed Cert.Officer, MSSCA, Akola.
1. Akola ' Sr. KK(0.01) o Regional Manager,NSC, Akola
(Kharif) Sorghum AKMS 14B 0.03 0.05 MH (0'_02)’ e Representative from State Seed
Breeder KK(0.01) Development Corporation
AKR 150 0.03 0.05 MH (0' 02) « Representative from State
PKV Kranti Agriculture department
(AKSV 13R) 0.04 0.05 MH(0.04)
CSV 34 0.23 0.30 MP(0.23)
PDKV Kalyani
(AKSV 181) 0.02 0.03 NSAI(0.02)
SM 6937 A 0.01 0.02 NSAI (0.01)  Dr.KR Kamble, VNMKYV, Parbhani.
SM 6937 B 0.01 0.02 NSAI (0.005) o*Dr. Parashuram Patroti, CRS,
Dr. KR KR 196 0.01 0.02 NSAI (0.005) Solapur
VNMKV, | Kamble CSV 18 0.06 0.10 MH(0.06) o Seed Cert.Officer, MSSCA, Akola.
2. Parbhani | Sr. CSV 40F 0.10 0.15 NSAI (0.10)  Regional Manager,NSC, Akola,
(Kharif) Sorghum Parbhani Moti 0.20 0.25 MH(0.20) e Representative from State Seed
Breeder Parbhani Super Development Corporation
Mot 025 030 NSC(0.25)  Representative from State
Parbhani Sweta | 0.03 0.05 NSAI (0.03) Agriculture department
o Dr Usha Saxena, AICSIP, Indore.
Dr Usha  *Dr. NS Dodiya, MPUA&T, Udaipur
INKW Saxena/ o o Seed Cert.Officer, MPSSCA.
3 | Indore | sr. Raj Vijay Jowar | o ;¢ 0.20 MP(0.15), NSAI | e Regional Manager,NSC, Indore
(Kharif) | Sorghum 1862 (0.01) o Representative from State Seed
Breeder Development Corporation
 Representative from State
Agriculture department
296A 0.32 0.40 MH(0.0.32) eDr B Venkatesh Bhat, IIMR,
296B 0.16 0.20 MH(0.12) Hyderabad, Dr Sooganna, IIMR,
CS 3541 0.15 0.20 MH(0.15) Hyderabad
IMR Dr.B. MS 27A 0.05 0.10 KK(0.05)  |CAR Nominee
Hy de}ab Venkatesh | MS 27B 0.03 0.03 KK(0.05) o Seed Cert. Officer, TSSCA, Hyd
4. ad Bhat, ca3 0.05 040 MH (0.01), KK o Regional Manager, NSC,
(Rabi) Pr|_r10|pa| ) ) (0.03),NSAI(0.01) Secunderabad,
Scientist 415A 0.09 012 NSAI(0.03), TG e Representative from State Seed
) ) (0.06) Development Corporation
415B 0.03 0.05 NSAI(0.03) ¢ Representative from State
CB 33 0.03 0.05 NSAI(0.03) Agriculture department
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296-1A 0.01 0.02 NSAI(0.01)
296-1B 0.01 0.02 NSAI(0.01)
461A 1.00 1.20 KVSS (1.00)
461B 0.50 0.60 KVSS (0.50)
NR12-15 0.50 0.60 KVSS (0.50)
NSC(0.11),
ICSA 38A 0.19 0.25 NSAI(0.08)
NSC(0.06),
ICSA 38B 0.14 0.20 NSAI(0.08)
NSC(0.05),
SSV 84 0.15 0.20 NSAI(0.08)
CSV 15 1.50 02.00 NSC(1.50)
CSV 32F 0.48 0.50 NSC(0.48)
CSV 36/
JAICAR Heera 0.01 0.02 NSAI(0.01)
NDDB(0.25),
CSV 38F 0.28 0.30 NSAI(0.03)
CSV 39/
JAICAR Sona 0.01 0.02 NSAI(0.01)
CSV 43BMR/
JACAR 5.20 5.50 'Fr{rfj((%g%))
Nutrigraze )
CSv4g/ KVSS (2.00)
JACARUGa | 290 225
Csv49/ KVSS (2.00)
JAICAR Raseela 200 225
oo oo e [REINCE | i
. s . ° | s
D PSV 56 0.50 0.70 TN(0.50) o Seed Cert. Officer, TSSCA
' R tative from State Seed
PJTSAU, | Sameer * Depr(?sen tC i
5. Palem Kumar, evelopment Corporation
(Rabi) Principal  Regional Manager, NSC,
Scientist PSV 512 1.00 1.20 KVSS(1.00) Secunderabad
* Representative from State
Agriculture department
 Dr. K Sujatha, PJTSAU, Tandur,
o *Dr. AV Umakanth, IIMR
Dr K o Seed Cert. Officer, TSSCA
PJTSAU, Sujatha e Representative from State Seed
6. Tandur Sorghur’n SVT 68 1.00 1.20 KVSS(1.00) Development Corporation
(Rabi) ’  Regional Manager, NSC,
breeder
Secunderabad
 Representative from State
Agriculture department
eDr G Girish, ARS, Hagari, UAS
(Raichur)
o Dr. Parushuram, CRS, Solapur.
UAS, DG eSeed Cert. Officer, KSSCA,
7. Raichur, Girish GS 23 0.10 0.15 NSC(0.10) Bangalore
Hagari  Regional Manager, NSC, Bangalore
e Representative from State Seed
Development Corporation
* Representative from State
Agriculture department
KK (4.39), o Dr. Gowri Sajjanar, RARS,Bijapur
MH(3.00), o *Dr. Ashok Jadhav, MPKV, Rahuri.
M 35-1 8.52 10.00 ' '
gzwri NSC(1.10), eSeed Cert. Officer, KSSCA,
UAS, Saitanar NSAI(0.03) Bangalore
8. Dharwad RAJf?S ’  Regional Manager, NSC, Bangalore
Bijapur Bijapu!r e Representative from State Seed
SMJ 1 0.01 0.02 NSAI(0.01) Development Corporation
* Representative from State
Agriculture department
Dr.NG 2219A 0.06 0.10 NSAI(0.06) .
UAS, Hanumara | 22198 0.02 0.05 NSAI(0.02) . g:'ee dErG Hanumaratti, - Sorghum
9. Dharwad | tti, SVD 1278 0.02 0.05 NSAI(0.02) o*Dr G éirish ARS, Hagari
(Rabi) Sorghum NSC(0.04), NSAI . X y
Breeder CSV 42 0.11 0.15 (0.01) eSeed Cert. Officer, KSSCA,
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Bangalore
e Representative from State Seed
NSC(0.12), NSAI Development Corporation
SPv2217 013 015 (0.01)  Regional Manager, NSC, Bangalore
 Representative from State
Agriculture department
Pusa Chari 6 1.20 1.50 20) eDr. VK Pandita, IARI, Regional
Pusa Chari 9 1.80 2.00 80) Station,Karnal
o Dr. SP Singh, Division of Genetics,
Regorsl | Pendis IARI New Dl
10. | stafion, Principal e Seed Cert.Ofﬁcer,HSSCA, Karnal.
Kamal | Scentist& | PusaChari23 | 1.00 120 DADF (1.00) y Eg@;‘fgs;‘:ﬂt"gorfgggﬁOsntate Seed
(Knari) Head  Regional Manager,NSC, Kamal
® Representative from State
Agriculture department
KVSS(0.10)NDD
467 A 1.85 2.00 B(0.25), NSC
(1.50)
KVSS(0.02), NSC | eDr. PK Pandey, GBPUA&T,
4678 0.77 1.00 (0.75) Pantnagar
KVSS(1.00) NSAI | Dr.SK Pahuja, Hisar
AG$ PU& E;nZZy a2 112 1.50 (0.12), eSeed Cert. lOfﬁcer, Uttaranchal
" Par’1tnag s ' 1B 0.62 0.70 KVSS(0.50) NSAI Seed Corporation, Pantnagar
ar Sorghum (0.12), ¢ Regional Manager, NSC, Pantnagar
(Kharif) Breeder KVSS(0.55) NSAI | eRepresentative from State Seed
UPMC 503 492 5.0 (0.12), NDDB Development Corporation
(0.50), NSC eRepresentative ~ from  State
(3.75) Agriculture department
CSV 35F 060 0.70 H[S’Z%Oig?)'
Pant Chari 5 0.50 0.60 NDDB(0.50)
KK(0.04),
185A 0.56 0.60 NSC(0.50),
NSAI(0.01)
KK(0.01),
185B 0.12 0.15 NSC(0.10), NSAI
(0.01)
KK(0.01),
RSSV 260 0.17 0.20 NSC(0.15), eSr Sorghum Breeder, MPKV,
NSAI(0.01) Rahuri.
Dr.DD CSH 47 Aline 0.50 0.60 KVS$(0.50) « *Dr. Parushuram, CRS, Solapur.
MPKY, Dudhade, | CSH 47 B line 0.25 0.30 KVSS§(0.25) « Seed Cert.Officer MSSCA Pune.
12. Rahuri Sr. CSH 47 R line 0.25 0.30 KVSS(0.25) o Regional Manager,NSC, Pune
(Rabi) Sorghum | CSV 216R 0.03 0.05 NSAI(0.03) e Representative from State Seed
Breeder CSV 1988 0.06 0.10 MH (0.06) Development Corporation
CSV 30F 0.10 0.12 NSAI(0.10) o Representative from State
Phule Anuradha | 0.10 0.15 MH (0.10) Agriculture department
MH (1.00), NSC
Phule Suchitra 1.35 1.50 (0.25), NSAI
(0.10)
Phule Revati 0.55 0.70 '(\SI-: é()).40), KK
Phule Rohini 0.03 0.05 NSAI(0.03)
Vasudha 0.04 0.06 MH(0.0.04)
DADF(1.00), o Dr K. lyanar,Sorghum Breeder
Co 31 1.05 1.20 NSC(0.05) «* Dr. D. Kavithamani, Asst. Breeder
TNAU Dr K. . Se_ed Certification Officer, TSSCA,
Coimt;at lyanar Coimbiatore
13. ore Sorghl’Jm NSAI(0. 10), NSC | Regional Manager, NSC, Chennai
(Kharif Breeder CSV33MF 0.58 0.70 (0.48) e Representative from State Seed
Development Corporation
 Representative from State
Agriculture department
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eDr BK Davda, AICRP Sorghum,
Surat
¢ *Dr. RA Gami, AICRP on Sorghum,

NAU, Davda, Deesa

14. | Guarat | Sr. GJ 44 100 120 KVSS (1.00) " Seed Cortication Ofter
(Kharif) Sorghum ¢ Regional Manager,

e Representative from State Seed
Development Corporation

¢ Representative from State
Agriculture department

o Dr Parashuram P, Scientist CRS
Solapur

o* Dr Ashok Jadhav,AICRP on

Dr. Sorghum, Rahuri

CRS, Parashura o Seed Cert.Officer, MSSCA,Pune.

Solapur m Patroti, Cov26 023 030 MP(0.23)  Regional Manager,NSC, Pune

Scientist e Representative from State Seed
Development Corporation

 Representative from State
Agriculture department

NDDB (1.00) ¢ Dr. SK Pahuja, Plant Breeder,

HJ 541 260 3.00 DADF(1.60) «*Dr. RS Sohu, AICRP Sorghum,

HJ 513 0.50 0.60 NSAI(0.50) Ludhiana

CCSHA Dr. SK o Seed Certification Officer

16. | U, Hisar | Pahujal,  Regional Manager, NSC

(Kharif) Professor HC 136 200 220 NDDB (2.00)  Representative from . State Seed

Development Corporation

 Representative from State

Agriculture department

Dr.BK

Breeder

* Representing Project coordinator (Sorghum)

Table: 2 Center wise Allocation for nucleus seed production (kg) of sorghum during 2022-23

S. No. Centre Parental line / variety Allocation
1. Phule Rohini 5
2 Phule Madhur 5
3 185A 10
4. 185B 5
5. RSSV 260 5
6. CSV 216R 10
7 . CSV 19SS 10
8 MPKV, Rahuri CSV30F 0
9. CSV 22 10

10. Phule Revati 5
11. Phule Anuradha 5
12. Phule Vasudha 5
13. Phule Suchitra 5
14. Phule Panchami 5
15. AKMS 30A 10
16. AKMS 30B 5
17. AKR 456 5
18. AKR 504 10
19. AKMS 14A 10
20. AKMS 14B 5
21. AKR 150 10
22. AKR 73 5
23. R 354 5
2. PDKV, Akola AK 70A 10
25. AK 70B 5
26. AKSV 13R 10
27. AKSV 181 10
28. CSV 34 10
29. CSH 39 Aline 15
30. CSH 39 B line 10
31. CSH 39 R line 10
32. PDKV Hurda Krtika 5
33. PVK 400 5
34. CSV 18 5
35. ) PMS 28 A 10
6 VNMKYV, Parbhani PMS 28 B 5
37. C-43 5
38. Parbhani Moti 10
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39. Parbhani Swetha 10
40. MS 6937A 10
41. MS 6937B 5
42. CR 196 5
43. CSV 40F 15
44, Parbhani Shakti 10
45. IMS 9A 10
46. IMS 9B 10
47. Indore 12 5
48. M.P.Chari 10
49. RVSKVV, Indore CSV 13 10
50. RVJ 1862 10
51. RVICSH 28 A line 10
52. RVICSH 28 B 5
53. RVICSH 28 R 5
54. CSV 10 5
55. CsV 15 5
56. VNMKVA&T, Udaipur Csv17 5
57. SU 556 (SPV 1430) 5
58. CsV 23 10
59. 2219A 10
60. 2219B 5
61. UPMC 503 (PC 6) 15
62. ICS467A 10
63. ICS467B 5
64. GBPUA&T, Pantnagar Pant Chari 5 10
65. Pant Chari 7 5
66. Pant Chari 8 5
67. CSV 35F 10
68. 11 A2 15
69. 11 B2 10
70. CS 3541 10
71. 296A 5
72. 296B 10
73. RS 29 5
74, 27A 5
75. 27B 10
76. C43 5
77. RS 673 5
78. CSV14R 10
79. CsV 15 5
80. CSV 20 (SPV 1616) 5
81. ICSA 38 5
82. ICSB 38 5
83. SSV 84 15
84. MS 7A 15
85. MS 7B 10
86. RS 627 5
87. IIMR, Hyderabad CSV 32F 10
88. Csv 27 10
89. CSV 24SS 5
90. 415 A 5
91. 415B 10
92. CB 33 10
93. 296-1A 5
94. 296-1B 10
95. SPV 2018 (CSV 43) 10
96. CSV 38F 10
97. CSV 36 10
98. CSV 39 10
99. CSV 47F 5
100. CSV 48 5
101. CSV 49SS 5
102. 461 A 10
103. 461B 5
104. NR 12-15 5
105. SPV 462 10
106. Kinnera 5
107. PJTSAU, Hyderabad PSV 56 5
108. CSV 31 10
109. CSV 41 10
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110. MR 750 3
111, ICSV 745 3
112. ICRISAT, Patancheru CSV 13 6
113. ICSA 38 10
114, ICSB 38 5
115. M 35-1 20
H? RARS, Vijayapura g,\sﬂ\j 129R (SPV 2033) ?8
118. BJV 44 10
119. 104A 5
120. 104B 5
21 CRS, Solapur RS 585 5
122. CSV 26 15
123. M 148-138 5
124. SSV 74 10
125. DSV 4 15
126. DSV 6 5
127. CSV 37 (SPV 2366) 10
128. UAS, Dharwad SPV 2217 10
129. CSV 42 (SPV 2423) 10
130. 2219A (CSH 42 Alline) 10
131. 2219B (CSH 42 B line) 5
132. SVD 1278 (CSH 42 R line) 5
133. PAU, Ludhiana ICSA 94012 (PSC -4 Aline) 15
134. ICSB 94012 (PSC -4 B line) 10
135. SGL 87 (PSC -4 R line) 10
136. CCSHAU, Hisar SSG 59-3 15
137. HJ 541 10
138. HJ 513 15
139. HC 136 10
140. HC 171 10
141, HC 308 10
142. CSV 44F 10
143. TNAU, Coimbatore CoFS29 10
144, CoFS 31 10
145, CSV 33MF 10
146. K11 10
147. IARI New Delhi Pusa Chari 9 10
148. Pusa Chari 23 10
149, PC 615 10
150. NAU, Surat SR-2917(GNJ1) 5
151. GFS 6 10
152. CSV 21F 10
153. CSV 46F 10
154, AAU, Anand GFS 11 10
Note:

e  Concerned Breeder should show the nucleus seed production plot to AICSIP monitoring team as per the decision
taken during Annual Breeder seed review meeting held at CCSHAU Hisar.
e The nucleus seed monitoring report should be sent to Project Coordinator Sorghum without fail.
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C. Sorghum Agronomy & Physiology

Convener : Dr. B Gangaiah, Principal Investigator (Agronomy & Physiology)

KHARIF SEASON

A. FORAGE SORGHUM AGRONOMY

1KE (SC): Performance of pre-released single-cut forage sorghum genotypes (including BMR sorghums)
Objective: To study the comparative performance of pre-released single-cut forage and brown mid sorghum genotypes

Treatments: 36 (Thirty-six)

Fertility levels: Four (Control, 50, 100 and 150%RDF): Main plot
Genotypes: Nine (SPH 1985, SPV 2797, SPV 2800, SPV 2801, SPH 1991*, SPV 2715*,-CSV-43*, CSH-43F, CSV 35F):
Sub-plot (*: BMR types;)

Design: Split Plot Design

Replications: Two

Centres (6): Hisar, Ludhiana, Pantnagar, Udaipur, Deesa, Chamrajnagar

Sub-Plot Size Gross: 4.50 x 5.10 =22.95 m2 (No. of rows: 18; Row length: 5.10 m)

Net: 3.00 x 4.50 m=13.50 m2 (No. of rows:12; Row length: 4.50 m) *

(Observation row: 2n row on either of the two sides. *Net plot: Leave 3 rows as border on the side of observation
row i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides of rows. Rest
makes a net plot. A gap of 25 cm between sub plots to be maintained with in a main plot).

Plant geometry: 25 cm x 5 cm (80 plants/m?)
Crop Management: Rain fed; Fertilizer management: As per treatment
Data to be recorded:

1.

©oo N WM

1.
12.
13.
14,
15.
16.
17.

Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before application
of treatments (at least a sample per main plot at three depths: 0-15, 15-30, 30-45 cm and composite sample
analysis).

Plant stand at 30 days after sowing (plants per net plot).

Plant stand at harvest (plants per net plot).

Days to 50% flowering and harvest

Plant height at harvest (cm)

Leaf: stem ratio (fresh and dry)

Leaf area index at Pl and flowering

SPAD values of top most of fully opened leaf at Pl (40 DAS) & flowering stage
Stem girth at flowering stage (just above 31 node)

Green fodder yield (kg/net plot) at 50% flowering

Dry fodder yield (kg/net plot) at 50% flowering

NPK content (%) and uptake (kg/ha)

Crude protein (%) and Crude Protein yield

HCN content (ug/g fresh weight fodder)

Digestibility (IVDMD; %)

Digestible dry matter yield (kg/net plot) at 50% flowering

Economics

i.  Cost of cultivation (Rs./ha); use cost of cultivation data of CACP for the state
ii. ~ Gross monetary returns (Rs./ha)- Based on Rs. 2/kg green fodder
iii. ~ Net monetary returns (Rs./ha)
iv.  Benefit: cost ratio

1KF (MC): Performance of pre-released multi-cut forage sorghum hybrid genotypes.

Objective: To study the performance of pre-released multi-cut forage sorghum hybrids under protective summer
irrigation and rain fed monsoon situation

Centres (4): Hisar, Ludhiana, Pantnagar, Udaipur

Treatments: 16

Fertility levels: Four (Control, 50, 100 and 150% RDF): Main plot

Genotypes: Four (SPH 1966 SPH 1967, SPH 1970, CSH 24MF): Sub-plot

Design: Split Plot Design; Replications: Two

Sub-Plot Size: Gross: 4.50 x 5.10 =22.95 m2 (No. of rows: 18; Row length: 5.10 m)

Net:3.50 x 4.50 m=15.75 m2 (No. of rows:14; Row length: 4.50 m) *
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(Observation row: 20 row on either of the two sides. *Net plot: Leave 3 rows as border on the side of observation
row i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides of rows. Rest
makes a net plot. A gap of 25 cm between sub plots to be maintained with in a main plot).

Plant geometry: 25 cm x 5 ¢cm (80 plants/m2)

Crop Management: Irrigated up to onset of monsoons & need based irrigation later
Fertilizer management: Recommended dose of NPK fertilizers of location for a hybrid (150-19.8-30 kg N-P-K). Entire P,
K+ 45 kg N as basal, 45 kg N top dressing at 30 days after sowing. 30 kg N top dressing after first and second cut.
Data to be recorded:

1. Physico-chemical characteristics of soil (pH, EC, OC, available N, P & K) before application of treatments
(composite sample analysis for three depths: 0-15, 15-30, 30-45 cm) and available N, P & K after harvest
treatment wise.

2. Plant stand at 30 days after sowing (plants/net plot).
3. Plant stand at first harvest (plants/net plot).
4. Days to 50% flowering
5. Plant height at each harvest (cm)
6.  Tiller number/hill at first cut (from 10 plants)
7. Tiller number/hill at second cut (same 10 plants used first cut observation)
8.  Tiller number/hill at third cut (same 10 plants used first & second cut observation)
9. Leaf number and leaf area /plant (from 10 plants) at each harvest
10. Leaf Area Index at each harvest
11. Leaf weight at each harvest (g/plant) from 10 plants (fresh and dry)
12. Stem weight at each harvest (g/plant) from 10 plants (fresh and dry)
13. Total plant weight at each harvest (g/plant) from 10 plants (fresh and dry)
14. Leaf: stem ratio (each cut) from 10 plants (fresh and dry)
15. Green fodder yield (kg/net plot) for each harvest
16. Dry fodder yield (kg/net plot) for each harvest
17. Nitrogen content (%) of fodder from each cut
18. Crude protein (%)
19. Crude Protein yield (kg/ha) from each cut
20. N uptake (kg/ha) by fodder in each harvest
21. HCN content (pg/g fresh weight) from each cut
22. Digestibility (IVDMD: %) from each cut
23. Digestible dry matter yield (kg/net plot) from each harvest
24. P, K content (%) and uptake (kg/ha) by fodder in each harvest
25. Economics
i. Cost of cultivation (Rs./ha): Must use cost of cultivation data of CACP for the state
i Gross monetary returns (Rs. /ha); Based on Rs. 2/kg green fodder
i Net monetary returns (Rs./ha)
iv. Benefit: cost ratio
26. lIrrigation number (total quantity applied, cm) and dates of irrigation
27. Rainfall use efficiency, water use efficiency

6K. Weed management in kharif forage sorghum (On going, for second year)
Objective: To study the utility of herbicides and cowpea intercropping for weed management in kharif forage
sorghum
Centers: Pantnagar, Hisar, Ludhiana, Deesa, Chamrajnagar, Udaipur
Treatments: 9:
T+: Atrazine 50 WP @ 0.50 kg a.i./ha as pre-emergence (PE)
T2: Metolachlor 50% EC @ 1.00 kg a.i./ha as PE
Ts: Pyroxasulfone 85% wiw WG @ 0.1275 kg a.i./ha as PE
Ta: T1 + Atrazine 50 WP @ 0.50 kg a.i./ha as post-emergence (PoE)
Ts: T1 +2,4-D Na Salt 80 WP@ 0.75 kg a.i./ha as PoE at 20 DAS
Te: Intercropping with cowpea (1:1 additive series) without herbicides
T7: Te (1:1 additive series) with Pendimethalin 30%EC @ 0.75 kg a.i’ha as PE
Ts: Weed free (Two hand weeding at 15 and 35 DAS)
To: Weedy check
(T7: new treatment for 2022)
Design: RBD; Replications: Three
Plot size:
Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 18; Row length: 5.10 m)
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Net:  3.00 m x4.50 m=13.50 m2 (No. of rows: 12; Row length: 4.50 m)
Plant geometry: 25 ¢cm x 5 ¢cm (80 plants /m?2)
Crop Management: Rain fed
Fertilizer management: as per RDF of location for sole sorghum crop (additional P of legume to be given in
intercropping) Half of N, full P, K should be applied as basal, and remaining half of N is to be side dressed at 35 days
after sowing i.e. after second hand weeding).
Data to be collected:
1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before application of
treatments (at least 2-3 samples from each replication).
2. Soil moisture content at sowing and at harvest
3. Plant stand after at harvest (plants per net plot and /m2).
4. Days to first flowering
5. Plant height at harvest (cm)
6. Leaf area index at flowering
7. Leaf: Stem ratio at flowering
8. Stem girth (cm) at 31 node
9. Green and dry fodder yield (net plot)
10. HCN content at flowering
11. IVDMD (%), DDMY (kg/net plot at flowering)
12. Nutrient (NPK) uptake (kg/ha) by fodder
13. Economics
i.  Cost of cultivation (Rs./ha)-
ii.  Gross monetary returns (Rs./ha): Use Rs 2/kg green fodder
jii. ~ Net monetary returns (Rs./ha)
iv.  Benefit: cost ratio
Data on weeds
i.  Weed flora (grasses, Broad leaved weeds, sedges)
ii.  Weed population (species wise) and total/m?2 at 20 days after pre-emergence (PE)) herbicide spray, 40
days after PE, and at fodder harvest.
ii. ~ Weed dry matter (species wise) and total/m; 20 days after PE herbicide spray, 40 days after PE, and at
fodder harvest.
iv.  Weed control efficiency (based on weed dry weight)
v.  Herbicide Efficiency Index (based on fodder yield in comparison to weedy check)
vi. ~ Weed Index (fodder yield in comparison to weed free)
vii.  Visual phytotoxicity (on 0-10 scale, 0 means non-toxic and 10 means complete mortality of crop)

1K(D): Evaluation of hurda sorghum varieties for dual purpose (hurda and fodder production) under rain fed
environment (New)
Objective: To study the fodder and hurda production (dual purpose) potential of parching sorghums during
kharif season
Treatments: 6
Moisture regime and RDF (main plot): 3
1. Irrigated with RDF of grain sorghum
2. Irrigated with 125% RDF of grain sorghum
3. Rain fed with RDF of grain sorghum
Hurda genotypes (sub-plot): 2

1. PKV Ashwini

2. PDKV Kartiki
Centres (6): Hisar, Ludhiana, Pantnagar, Deesa, Chamrajnagar
Design: Split Plot Design Replications: Five
Plot size:

Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)
Plant geometry: 45 cm x 15 ¢cm
Crop Management: Protective irrigated / Rain fed as per treatment
Fertilizer management: As per treatment. Recommended dose of Fertilizers (RDF) is 80-40-40 kg/ha N-P20s-K20. Half
of N, full P, K should be applied as basal, and remaining half of N is to be side dressed at about 35-40 days after sowing
coinciding with panicle initiation stage and second hand weeding.
Data to be collected:
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1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before application of
treatments (at least 2-3 samples from each replication).

2. Plant stand at harvest (plants per net plot and /m2).

3. Days to first flowering

4. Days to hurda harvest (soft dough stage)

5. Plant height at hurda harvest (cm)

6. Leaf area index at flowering and hurda harvest

7. Leaf: Stem ratio at flowering and hurda harvest

8. Green and dry fodder yield per plant at flowering

9. HCN content at flowering

10. Green and dry fodder yield at hurda harvest (kg/net plot)

11. Green and dry hurda yield (kg/net plot)

12. IVDMD (%), DDMY (kg/net plot at 50% flowering and at hurda harvest)

13. Nutrient (NPK) uptake (kg/ha) by hurda stover

14. Economics

i.  Costof hurda cultivation (Rs./ha): Use cost of cultivation of grain sorghum of the state as per CACP

ii.  Gross monetary returns (Rs./ha): Use Rs. 150 and 3/kg green hurda and fodder

jii. ~ Net monetary returns (Rs./ha)

v.  Benefit: cost ratio

B. KHARIF GRAIN SORGHUM- AGRONOMY

1KA: Evaluation of pre-released kharif grain sorghum hybrids and varieties for their productivity under rain fed
environment

Objective: To study the comparative performance of pre-released kharif grain sorghum hybrids, varieties under
varying levels of fertilization.
Centers (8): Akola, Coimbatore, Dharwad, Indore, Parbhani, Rahuri, Surat, Udaipur, Palem
Treatments: 32
Fertility levels (4): Control, 50, 100 and 150% RDF: Main plot
Genotypes: (8): Sub-plot
Hybrids: 2 (SPH-1943, CSH-30* (early check)
Varieties: 4 (SPV2773, SPV 2776, SPV 2781, CSV 20* (check)
Bio-fortified (high Fe & Zn) sorghums: 2: SPV 2620, Palem paccha jonna* (check)
Design: RBD; Replications: Two
Plot size: Gross: 4.50 x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)

Net: 2.70 x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)*

(Observation row: 2" row on either of the two sides. *Net plot: Leave 3 rows as border on the side of observation row
i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides of rows. Rest
makes a net plot. A space of 45 ¢cm between sub plots to be maintained with in a main plot).
Spacing: 45 cm x15 cm
Soil & Crop Management: Rain fed
Fertilizer management: As per the treatment. RDF is 80-17.7-37 kg/ha N-P-K (Half of N, entire P and K as basal, and
remaining 50% N to be side dressed at about 35-40 days after sowing coinciding with panicle initiation stage and after
second hand weeding).
Data to be collected:
1. Physico-chemical characteristics of composite soil (pH, EC, OC, and available N, P & K) before application of
treatments (at least 2-3 samples from each replication) and treatment wise after harvest
Soil moisture status at PI, FL, Flowering and soft dough stage
3 Daily weather data (Rainfall, maximum, minimum temperature, RH, evaporation)
4 Plant stand at harvest (plants per net plot)
5. Days to 50% flowering and physiological maturity
6. Plant height at harvest (cm)
7
8
9

no

Leaf area /plant at flowering and leaf area index
SPAD value at PI, FL and flowering stages
. Number of panicles/m?2
10. Grains /panicle
1. 1000 grain weight (g)
12.  Grain yield (kg/net plot)
13.  Biological yield (kg/net plot)
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14.  Dry fodder (stover) yield (kg/net plot)

15.  Harvest index (%)

16.  Nutrient (NPKFeZn) content (%) and uptake (kg/ha) by grain and stover

17.  Factor productivity (grain yield (kg/ha)/ Fertilizer (NPK) applied in kg)

18. Economics
i Cost of cultivation (Rs./ha) as per CACP data of state (while changing treatment costs)
i Gross monetary returns (Rs./ha) (MSP of grain for the year & stover price of Rs.3 /kg)
ii. Net monetary returns (Rs./ha) and Benefit: cost ratio

1KB: Performance of pre-released sweet sorghum genotypes under rain fed environments
Objective: To study the comparative performance of pre-released sweet sorghum genotypes under different fertility
levels.
Centers (8): Coimbatore, Dharwad, Indore, Rahuri, Parbhani, Surat, Udaipur, Deesa
Treatments: 16
Fertility levels: Four (Control, 50, 100 and 150% RDF): Main plot
Genotypes: Four (SPV 2789, SPV 2794, CSH 22SS, CSV 24SS): Sub-plot
Design: Split Plot Design; Replications: Two
Sub-Plot size: Gross plot: 5.40 m x 4.80 m=25.92 m2No. of rows: 9; Row length: 4.80 m)
Net: 3.00 m x 4.20 m=12.60 m2 (No. of rows: 5; Row length: 4.20 m)*
(Observation row: 2" row on either of the two sides. *Net plot: Leave 3 rows as border on the side of observation row
i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides of rows. Rest
makes a net plot. No space between sub plots to be maintained with in a main plot).
Spacing for sweet sorghum: 60 cm x 15 cm; Crop Management: Rain fed
Fertilizer management:
Fertilizer dose: RDF for sweet sorghum: 80-17.7-27 kg/ha N-P-K. Calculate 50, 150% RDF accordingly. Apply fertilizer
as per treatment. Fertilizer schedule: Half of N along with full P and K should be applied as basal, and remaining half N
to be side dressed at about 35 - 40 days after sowing coinciding with panicle initiation stage).
Data to be collected:
1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before
application of treatments
Soil moisture content at sowing and at harvest
Daily and weekly weather data
Plant stand after final thinning (plants per net plot).
Plant stand at harvest (plants per net plot).
Days to 50% flowering and physiological maturity
Plant height at harvest (cm)
Fresh stalk yield (kg/net plot) at physiological maturity (PM).
Total fresh and dry biomass (kg/net plot) (total stalks + panicles) at PM.
0. Stem girth (cm) at harvest stage (measure circumference of stem at 3 node in cm, divide it by 3.1417 to
get stem girth diameter)
11. Juice brix (%) at physiological maturity
12. Juice yield (litres/ net plot)
13. Grain yield (kg/net plot)
14. Cane yield (kg/net plot)
15. NPK content (%) and uptake (kg/ha)
19. Economics
i. Cost of cultivation (Rs./ha)
ii. Gross monetary returns (Rs./ha) based on MSP of grain, fodder (leaves) and canes @ Rs.
3/kg
iii. Net monetary returns (Rs./ha); Benefit: cost ratio
Note: Sweet sorghum crop to be harvested at physiological maturity stage and both grain and cane yields (total biomass
yield) to be recorded.

JOCEND O A WN

2K: Hurda sorghum (concluded after two years’ study)- recommendation will be developed and to assess the
fodder production potential by hurda crop, a forage trail is constituted as 1KD.
3K: Organic parching sorghum production
Objectives: To study the performance of parching sorghum varieties under organic production
Center: Akola
Treatments: 6
Organic nutrition*: (6): Sub-plots
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Unfertilized control
RDF through sorghum compost + Azospirillum + PSB (seed treatment)
RDF through FYM + Azospirillum + PSB (Seed treatment)
RDF thorough VC + Azospirillum + PSB (Seed treatment)
RDF through FYM + VC (50:50) + Azospirillum + PSB (Seed treatment)
RDF through GM + balance through FYM + VC + Azospirillum + PSB
*Pest management through organic practices
Design: RBD; Replications: Four
Plot size: Gross: 4.50 x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)
Spacing: 45 cm x15 cm
Sowing: Last week of June - First week of July
Crop Management: Rain fed; Nutrient management: Organic as per treatment
Data to be collected:

1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P, K and S) before
application of treatments (at least 2-3 samples from each replication).
Nutrient composition of manures
Plant stand after final thinning and at harvest (plants per net plot and /m2).
Days to 50% flowering and physiological maturity
Plant height at harvest (cm)

Number of panicles/m?2

1000-hurda Grain weight (g)

Hand threshable grain (%) from glume (easy, medium, hard)
Threshable grain after parching (%) in fire

10. Grain colour (dark green, medium green, faint green)

11. Grain shape (round, Oval/ oblong, wrinkle)

12. Grain texture (soft, medium, hard)

13. Hurda (Grain) yield (kg/net plot) at soft dough stage

14. Moisture content in hurda

15. Green fodder yield (kg/net plot) at Hurda harvest

16. Dry fodder yield (kg/net plot); Estimated from drying representative sample
17. Harvest index (%)

18. Brix value of tender grains

19. Total sugars (%)

20. Pest and disease prevalence

21. N, P, K, Zn content (%) and uptake (kg/ha) of hurda and stover
22. Economics

oW~
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a. Cost of cultivation (Rs./ha): Use cost of cultivation of grain crop given by CACP for a state and vary
only treatment costs

b. Gross monetary returns (Rs. /ha): Use Rs. 150 & 3/kg green hurda grain & fodder

C. Net monetary returns (Rs. /ha)

d. Benefit: cost ratio

6K. Weed management in kharif grain sorghum: Concluded
New herbicides tested were found toxic to grain sorghum crop, hence study is discontinued, however, in forage
sorghum, study is continued for second year with one additional treatment

PHYSIOLOGY TECHNICAL PROGRAM-2022
KHARIF

Trial 1KA & P-22. Performance of forage and sweet sorghum genotypes under field salinity conditions (Hisar)
Objective: To assess the relative performance of sweet and forage sorghum genotypes under salinity tolerance in field
conditions.
Center: Hisar
Season: Kharif 2022
Treatments: Genotypes (10 forage genotypes and 4 sweet sorghum)
Design : RBD; Replications: Four
Soil quality: Initial soil fertility traits especially pH, EC, ESP, SAR of site
Observations to be recorded:
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Phenology (Days to 50% flowering and physiological maturity)

Plant height and leaf numbers at flowering and physiological maturity (cm)
Green leaf area at flowering per plant (Length x Breadth x 0.71)

Biomass at flowering and physiological maturity (g/plant)

Leaf, stem, and panicle dry weights both at flowering and maturity (g/plant)

Leaf relative leaf water content (RWC) at flowering and 25 days after flowering
Chlorophyll stability index (CSl), total chlorophyll, and SPAD at flowering

lonic content (Na, K and Ca) in plant parts at flowering and physiological maturity
Fodder, Grain and Biomass yields.

©CooOoNOOR WD =

Trial 2KA & P-21. Identification sorghum genotypes suitable for intercropping during kharif season
Objectives:
1. To study the physiological and agronomic functions of kharif sorghum hybrids (CSH-42, SPH-1888, CSV-27, CSV-
20) in sole and intercropping with pigeon pea and cotton
2. To identify potential traits of sorghum for intercropping that can be further utilized in breeding program.
Soil texture (Soil type):
Centers (2): Sorghum + Pigeonpea and Sorghum + Bt cotton (Palem & Akola)
Season: Kharif 2022
Treatments: 20
T1-Te Sole sorghum (8 rows of each of a hybrid / variety (early, medium and long duration) -
T7-T12: Sorghum + pigeon pea (2:1)
T13-T4a: Sorghum + cotton - (2:1)
T1e: Sole pigeon pea
T2o Sole Bt cotton (5 rows)
Design: RBD; Replications: Two
Plot size: Sorghum: Gross: 3.60 m x 5.00 m = 18.00 m?
Net: 1.70mx4.40m= 7.48 m2
Pigeon pea / Cotton: Gross: 4.50 m x 4.95 m =22.275 m?
Net:  0.90 m x 4.40 m =3.96 m2
No. of rows: Gross — 8; Net —4 (Sorghum); Gross — 5; Net —1 Pigeon pea / cotton:
Spacing: Sorghum: 45 cm x 15 cm; Pigeon pea: 90 cm x 22.5 ¢cm / Cotton: 90 cm x 45 cm (sole crop); One intercrop row
after every two row of sorghum.
Fertilizer Schedule: Sorghum: 80-8.8-27 kg//ha N-P-K
Sole Pigeon pea: 20-17.6-27 kg//ha N-P-K
Sole Cotton: 120-19.2-27 kg/ha N-P-K
Intercropping:
Sorghum 80-8.8-27 kg/ha N-P-K + Pigeon pea fertilization of 17.6-27 kg/ha P-K
Sorghum 80-8.8-27 kg/ha N-P-K + Cotton fertilization of 120-19.2-27 kg/ha N-P-K
Observations to be recorded
1. Plant height (cm) at monthly intervals up to flowering stage of sorghum for both crops
Canopy spread (lateral) of sorghum from stem (leaf distance from centre of stem)
Leaf numbers at monthly intervals up to flowering and intermodal length (cm)
Days to 50% flowering and physiological maturity
Green leaf area at flowering per plant (Length x Breadth x 0.71)
Biomass at flowering and physiological maturity (g/plant)
Leaf, stem, and panicle dry weights both at flowering and maturity (g/plant)
Grain yield and Biomass at final harvest.
Crop duration
Light Extinction coefficient at PI, FL, Flowering, soft dough stages
. SPAD value at 50% flowering and 25 days after flowering.
. Total chlorophyll and chlorophyll stability index (CSI) at PI, FL and 50 flowering (colorimetric method)
. Photosynthesis & transpiration rate, stomatal conductance, canopy temperature differential at 15 days’ interval
starting from 15 days after sowing to soft dough stage for both the crops.
14. Panicle dry weights at maturity (g)
15.  1000- grain weight (g)
16. Gain number/panicle
17. Harvest Index
18. Grain yield (g/plant).
19. Stover dry weight at maturity (g/plant)
Intercrop: Cotton:
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20. Bolls/plant
21. Boll weight
22. Seed cotton yield
23. Stalk yield (kg/plant)
Pigeon pea:
24, Pods/ plant
25. Seeds/pod
26. Seed yield (kg/net plot)
217. Stalk yield (kg/plant)
28. Harvest index
This trail is to be planted strictly under rain fed conditions only.

Trial 3KP&A-22. Identification the morpho-physiological traits of germplasm / varieties suitable high density
planting in kharif under protective irrigated conditions
Objectives:

1)  Toidentify key physiological traits associated with high biomass and grain yield in high density planting

2) To identify potential donors (parents) with superior physiological traits that can be further utilized in breeding for

high density planting
Soil texture (Soil type): Medium vertisol
Centers (5): Physiology: Vijayapura; Agronomy: Akola, Palem, Dharwad, Hagari, Surat
Season : Kharif 2022
Planting densities: (6): Main plot: 45 cm x 15 cm (Normal); 45 cm x 10 (reduced intra row); 37.5 cm x 15 cm (reduced
inter row spacing); 37.5 cm x 10 (reduced inter and intra row spacing); 30 cm x 15 cm (reduced inter row spacing) and 30
cm x 10 (reduced inter and intra row spacing)
Genotypes (8): Sub-plot: Hybrids and varieties in extra early and early maturity group
Design : SPD; Replications: 2
Sub-Plot size : Gross: 2.70 x 5.00 m = 13.50 m?
Net: 0.90/1.125/1.50 x 4.4 m =3.96 / 4.95/6.60 m2in 45/37.5/30 cm row spacing
No. of rows : Gross:6/7 /9 in 45/37.5/30 cm row spacing
Net -2 /3/5 rows in 45/37.5/30 cm rows

Fertilizer Management:
Fertilizer dose: RDF for grain sorghum (45 cm x 15 cm): 80-17.7-27 kg/ha N-P-K. As per population of treatment, RDF to be
increased in other treatments. Fertilizer schedule: Half of N along with full P and K should be applied as basal, and
remaining half N to be side dressed at about 35 - 40 days after sowing coinciding with panicle initiation stage).
Crop management:. Protective irrigated
Observations to be recorded:
A. Soil particulars: Soil moisture by gravimetric method at physiological stages.
B. Plant Traits
Days to flowering and maturity
Plant height at flowering and physiological maturity (cm)
Plant spread (vertical from base of stem)
Leaf orientation (angle from main stem)
Biomass at flowering (g/m?) and maturity (g/plant) and its partitioning Leaf area per plant (cm2) at 50% flowering (5
plants per observation)
Leaf area /plant (dm2), Specific leaf weight (SLW) & specific leaf area (SLA) at panicle initiation and flowering.
Photosynthetic rate*
Transpiration rate*

9. Stomatal conductance*

10. SPAD value at 50% flowering and 25 days after flowering.

11. Total chlorophyll content and chlorophyll stability index (CSI) at 50 flowering (colorimetric method) *
Yield attributes and yield

12.  1000-grain weight (g)

13. Gain number/panicle

14. Harvest Index

15. Grain and stover yield (g/m2 or kg/plot).

*Physiology observations in particular

aRhwbd =
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TECHNICAL PROGRAM (AICSIP - Agronomy & Physiology)-2022
RABI
A. GRAIN SORGHUM (2022-23)- AGRONOMY

1RA: Quantifying the response of pre-released rabi sorghum genotypes to different fertilizer levels under receding
soil moisture environment.

Objective: To study the response of pre-released rabi sorghum genotypes to different fertilizer levels under

receding soil moisture environment.

Centres (7): Hagari, Nandyal, Parbhani, Rahuri, Tandur, Dharwad, Solapur

Treatments: 30

Fertility levels: Three (Control, 100 and 150%RDF): Main plot

Genotypes: Ten (SPV 2826, SPV2827, SPV2832, SPV2838, CSV 29R*; SPV 2751, SPV 2750, SPV 2757, SPV
2758 and CSV26R*) checks™ (Sub-plot)
Design: SPD; Replications: 2
Plot size: Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 m x 4.20 m=12.60 m2 (No. of rows: 6; Row length: 4.55 m)*

(Observation row: 2n row on either of the two sides. *Net plot: Leave 3 rows as border on the side of observation
row i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides of rows. Rest
makes a net plot. No space between sub plots to be maintained with in a main plot).

Planting geometry: 45 cm x15cm
Soil & Crop Management: Deep vertisol and shallow vertisol, rain fed (stored soil moisture condition)
Fertilizer management:
Fertilizer dose: RDF of location for rabi sorghum. Calculate 50, 150% RDF accordingly. Fertilizer
schedule: Half of N, P, K should be applied as basal, and remaining half of N is to be side dressed at
about 35 - 40 days after sowing coinciding with panicle initiation stage). FYM and ZnSOs as per
recommendation of a location (to be specified in data sheet).
Data to be collected:
1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before application
of treatments (at least 2-3 samples from each replication).
Soil moisture content at different stages after sowing till physiological maturity
Daily and weekly weather data
Plant stand after final thinning and at harvest (plants per net plot and /m2).
Days to 50% flowering and physiological maturity
Plant height at harvest (cm)
Number of panicles/m?2
Grains (number/panicle); based on mean of 10 randomly selected panicles
Test (1000 seed) weight (g)
10. Biological yield (kg/net plot)
11. Grain yield (kg/net plot)
12. Dry fodder (stover) yield (kg/net plot): oven dry sample based yield estimation
13. Harvest index (%)
14. Nutrient (NPK) uptake by grain and stover (kg/ha)
15. Economics
a. Cost of cultivation (Rs./ha) Use cost of cultivation of crop given by CACP for state
b.  Gross monetary returns (Rs./ha): Use MSP of grain and Rs. 3/kg dry stover
c. Net monetary returns (Rs./ha)
d. Benefit: cost ratio
2R: Evaluation of parching sorghum (Hurda / Ponk) genotypes for crop diversification
Objectives: To study the performance of two genotypes of parching sorghum for crop diversification
Centers: Hagari, Nandyal, Tandur, Rahuri, Parbhani, Vijayapura, Akola

Treatments: Thirty (30)

Fertilizer (5): Control (no fertilizers and manures); FYM (10 t/ha); RDF (NsoP20s.40 K2O4o fertilizers); RDF + FYM @

10 t/ha; RDF + FYM + 15 kg/ha ZnSO4 (Main plot)

Varieties (6): Pule Madhur; Phule Uttara, PYRSG 101, TAKPS-5, SMJ-1, RSJ-1 (Sub-plot)

Design: Split Plot Design; Replications: Two

Plot size: Gross: 4.50 m x 5.10 m=22.95 m? (No. of rows: 10; Row length: 5.10 m)

Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)

Planting geometry: 45 cm x 15 cm

Sowing: Last week of September / Early October

©WooNOORWN
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Soil & Crop Management: Rainfed with protective irrigation
Fertilizer management: As per treatment (full P, K, Zn and 50%N as basal, rest N top dressing at 30 DAS.
Data to be collected:
1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P, K and Zn) before
sowing (at least 2-3 samples from each replication).
2. Soil moisture content at sowing and at harvest
3. Daily and weekly weather data
4. Plant stand after final thinning and at harvest (plants per net plot and /m2).
5. Days to 50% flowering and hurda harvest (Soft dough stage)
6. Plant height at harvest (cm)
7. Panicles/m?
8. 1000-hurda grain weight (g)
9. Hand threshable grain (%) from glume (easy, medium, hard)
10. Threshable grain after parching (%) in fire
11. Grain colour (dark green, medium green, faint green)
12. Grain shape (round, Oval/ oblong, wrinkle)
13. Grain texture (soft, medium, hard)
14. Hurda (Grain) yield (kg/net plot) at soft dough stage
15. Moisture content in hurda
16. Green fodder yield (kg/net plot) at Hurda harvest
17. Dry fodder (Stover) yield (kg/net plot); Estimated from drying representative sample
1. Harvest index (%)
19. Brix value of tender grains
20. Total sugars (%)
21. Pest and disease prevalence
22. Nutrient (NPKZnS) content (%) and uptake by hurda grain and fodder /stover
23. Nutrient use efficiency (agronomic and physiological)
24. Economics
a. Cost of cultivation (Rs./ha): Use cost of cultivation of state given CACP
b. Gross monetary returns (Rs./ha); Use Rs. 150 & 3/kg green hurda & green fodder
c. Net monetary returns (Rs./ha)
d. Benefit: cost ratio

3R. Nutrient Omission studies in rabi sorghum
Trial closed after two years of study and findings will be shared.

4R: Spring / Zaid sorghum cultivation
Trial results are not encouraging, kept in abeyance for 2022-23

5R-20: Performance of sorghum under different tillage systems (Rabi)
Trial closed after two years of study and findings will be shared.

Trail: 6RA-21: Boron nutrition of rabi grain sorghum (Agronomy)- 2" year of study
Objective: Quantifying the response of rabi grain sorghum to boron fertilization and assess its role in pollen
fertility and seed set.

Locations (7) : Nandyal, Tandur, Hagari, Dharwad, Coimbatore, Rahuri, Parbhani
Treatments: 7
T+: RDF (NPKSZn)
T2: RDF + 1.0 kg/ha boron (soil application, SA)
Ts: RDF + 2.0 kg/ha boron (SA)
T4: RDF + 1.0 kg/ha boron (soil) + 0.1 ppm foliar spray at Pl and flowering
Ts: RDF + 1.0 kg/ha boron (soil) + 0.2 ppm foliar spray at Pl and flowering
Te: RDF + 0.1 ppm foliar spray at Pl and flowering
T7: RDF + 0.2 ppm foliar spray at Pl and flowering
Design: RBD; Replications: Three
Plot size: Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)
Planting geometry: 45 cm x15 cm
Soil & Crop Management: Rain fed (after pre-sowing irrigation)
Fertilizer management:
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Fertilizer dose: RDF of rabi sorghum: 80-16.7-27-20-5 kg/ha N-P-K-S-Zn. Fertilizer schedule: Half of
N, full P, K, S, Zn and B should be applied as basal, and remaining half of N is to be side dressed at
about 35 - 40 days after sowing coinciding with panicle initiation stage). Boron fertilizer for soil
application: through Borate/Borax (11%B) Boron spray: Boric acid (16.5%B).

Data to be collected:

1. Physico-chemical properties of soil (pH, EC, OC, and available N, P, K, S, Zn for composite sample (0-30
cm); available B at 0-15, 15-30 and 30-45 cm depth) before sowing

2. Plant stand after final thinning and at harvest (plants per net plot and /m2).

3. Days to 50% flowering and physiological maturity

4. Biomass accumulation at 35 and 60 DAS

5. Plant height (cm) at PI, FL (flag leaf), flowering and harvest stage

6. Panicles/m2

7. Panicle weight (g)

8.  Grains/panicle

9. 1000-grain weight (g)

10. Biomass yield (kg/net plot)

11. Grain yield (kg/net plot),

12. Dry fodder (stover) yield (kg/net plot) at maturity

13. Harvest index (%)

14. Nutrient (NPKZnB) content (%) and uptake (kg/ha) by grain, stover, total at harvest

15. Boron content at PI, FL, flowering stages

16. Nutrient use efficiency

17. Economics

l. Cost of cultivation (Rs./ha); Use cost of cultivation of state given by CACP
Il. Gross monetary returns (Rs./ha): Use of MSP grain and Rs. 3/kg stover
M. Net monetary returns (Rs./ha)
V. Benefit: cost ratio

Trial 7RA-21: Rabi sorghum productivity as influenced by irrigation and fertilization (Agronomy & Physiology
Joint trial)- 2nd year of study
Objective: Assessing the yield potential of irrigated rabi grain sorghum
Centres: Dharwad, Surat, Rahuri, Tandur, Solapur / Hyderabad, Parbhani, Coimbatore, Nandyal
Treatments: 12
Main plot (6): Irrigation
T+: Rain fed (no pre-sowing irrigation)
T2: Rain fed (with pre-sowing irrigation)
Ta: Irrigation at 1.0 IW/CPE ratio after a pre-sowing irrigation
Ta: Irrigated at critical stages (P!, FL and Grain filling) after pre-sowing irrigation
Ts: Drip irrigation (after pre-sowing irrigation) at 0.6 IW/CPE ratio every 7 days
Te: Drip irrigation (after pre-sowing irrigation) at 0.8 IW/CPE ratio every 7 days
Sub-plot (2): % RDF of rain fed crop
S1: 100%RDF
S2: 150%RDF
Design: Strip plot Replications: Three
Plot size: Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)
Planting geometry: 45 cm x15 cm
Soil & Crop Management: As per treatment
Fertilizer management:
Fertilizer dose: RDF: 80-16.7-27-5 kg/ha N-P-K-Zn. Fertilizer schedule: Half of N, full P, K, S, Zn as
basal, rest of N side dressing at about 35 - 40 days after sowing coinciding with panicle initiation stage
(through fertigation in drip irrigated crop).
Data to be collected:
1. Physical-chemical characteristics of sail (soil texture, pH, EC, OC, and available N, P, K, S, Zn and B) before
sowing for composite sample.
Irrigation water quality (pH, EC, ESP, Boron)
Available B (0-15 and 15-30 cm) in composite soil sample
Plant stand after final thinning and at harvest (plants per net plot, per m2).
Days to 50% flowering and physiological maturity
Biomass accumulation (g/plant) at 40 DAS (Panicle Initiation), flowering (FL) & harvest
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AICRP on Sorghum & Small Millets-Proceedings 28-29 April;, 2022 Page 85 of 153



\
W Al India Coordinated Research Project on Sorghum < Small Millets (§

6. Plant height (cm) at PI, FL and harvest
7. Leaf area/ plant (dm?) at Pl and FL stages
8. Number of panicles/m?2
9. Panicle weight (g)
10. Grains/panicle
11.  1000-grain weight (g)
12. Biomass yield (kg/net plot)
13. Grain yield (kg/net plot),
14. Dry fodder (stover) yield (kg/net plot) at maturity
15. Harvest index (%)
16. Nutrient (NPKZn) content (%) and uptake (kg/ha)
17. Economics
a. Cost of cultivation (Rs./ha); Use cost of cultivation of grain crop & vary treatment costs
b. Gross monetary returns (Rs./ha); Use MSP of grain and Rs. 3/kg stover
c.  Net monetary returns (Rs./ha)
d.  Benefit: cost ratio
Water functions
1. Field capacity, permeant wilting point, available soil moisture (ASM) & Bulk density
Evaporation (daily/weekly/ season)
Soil moisture content before and after flood irrigation (0-15, 15-30 cm and 30-45 cm)
Soil moisture content before and after drip irrigation (0-15 cm) around drip
Water use (mm/season), water use efficiency (moisture use efficiency for rain fed crop)

a0 d

8RA-22: Organic rabi sorghum production (permanent plot study for 5 years)-New study (Agronomy, Pathology and
Entomology joint trial)
Objectives:
e To ascertain the possibility and feasibility of organic and zero budget natural farming of rabi sorghum
Centers: Dharwad, Coimbatore, Tandur, Hagari, Parbhani, Rahuri
Treatments: 7
T1: Unfertilized and unmanured control
T2: Azospirillum + PSB + KSB + Zn SB (bio-fertilizers)
Ts: FYM application equivalent to RDN
T4: Vermicompost (VC) application equivalent to RDN
Ts: Bio-fertilizers + FYM
Te: Bio-fertilizers + VC
Tz: ZBNF {based on 4 principles, beejamrita (seed treatment), jeevamrita, acchadana (mulching), waaphasa
(irrigation)}
Note: Organic weed, disease and insect pest management
Design: RBD; Replications: Three
Plot size: Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)
Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)
Planting geometry: 45 cm x15 cm
Crop Management: As per treatment for Rain fed management
Organic weed management: Hand weeding, cycle weeder / rotary weeder
Organic pest management: bio-control agents and bio-pesticides
Fertilizer dose for Ts: RDF: 80-16.7-27-5 kg/ha N-P-K-Zn. Fertilizer schedule: Half of N, full P, K, S, Zn as
basal, rest of N side dressing at about 35 - 40 days after sowing coinciding with panicle initiation stage
(through fertigation in drip irrigated crop).
Data to be collected:
1. Physical-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P, K, S, Zn and B)
before sowing for composite sample.
Irrigation water quality (pH, EC, ESP, Boron)
Plant stand after final thinning and at harvest (plants per net plot, per m2).
Days to 50% flowering and physiological maturity
Biomass accumulation (g/plant) at 40 DAS (Panicle Initiation, PI), flowering (FL) & harvest
Plant height (cm) at PI, FL and harvest
Leaf area / plant (dm?) at Pl and FL stages
Number of panicles/m?
Panicle weight (g)
0. Grains/panicle

SNk wh

AICRP on Sorghum & Small Millets-Proceedings 28-29 April;, 2022 Page 86 of 153



\
W Al India Coordinated Research Project on Sorghum < Small Millets (§

11.  1000-grain weight (g)
12. Biomass yield (kg/net plot)
13. Grain yield (kg/net plot),
14. Dry fodder (stover) yield (kg/net plot) at maturity
15. Harvest index (%)
16. Nutrient (NPKZn) content (%) and uptake (kg/ha)
17. Crude protein content
18. Economics
Cost of cultivation (Rs./ha)
Gross monetary returns (Rs./ha)
Net monetary returns (Rs./ha)
Benefit: cost ratio
19. Pest and disease incidence

9RA & P-22: Foliar nutrition for boosting of rabi sorghum productivity (new study)
Objectives:
e To ascertain the rabi sorghum yield penalties due to Nitrogen non-top dressing in shallow* and deep soils
e To assess the impact of foliar nutrition for enhancing sorghum productivity
Centers:
Medium Deep soils: Physiology: Rahuri, Vijayapura, Akola
Agronomy: Dharwad, Hagari, Coimbatore, Tandur, Parbhani, Surat
Treatments: 12
T1: Recommended dose of NPKZnFeB fertilizers (basal) as per practice
T2: T1+ Nano urea (4 ml/liter water) spray at Pl
Ta: T1+ Nano urea (4 ml/liter water) spray at FL
Ta: T1+ Nano urea (4 ml/liter water) spray at Pl and FL
Ts: T1+ DAP (2%) spray at Pl
Te: T1+ K (2% KCl) spray at P!
T7: Ts+ K (2% KCI) spray at Pl
Ts: T7+ Zn spray (0.5% Zinc sulphate) at Pl
To: Ts+ Fe spray (0.5% Ferrous sulphate) at P!
T1o: Te+ B spray (0.1 ppm Sodium borate) at PI
T11: T1with top dressing of 50% N out of total N (rain fed)
Ti2: Unfertilized control (rain fed)
T3 Tqwith irrigation (for moisture induced yield limitation estimation)
T14: T1awith top dressing of 50% N (for potential yield estimation devoid of moisture & nutrient stress)
Note: T+-T+2 are rain fed crops T1zand T14are irrigated crop
Design: RBD; Replications: Two
Plot size: Gross plot: 5.40 m x 4.80 m=25.92 m2No. of rows: 9; Row length: 4.80 m)
Net: 3.00 m x 4.20 m=12.60 m2 (No. of rows: 5; Row length: 4.20 m)*

(Observation row: 2nd row on either of the two sides. *Net plot: Leave 3 rows as border on the side of
observation row i.e. one row to either side of observation row and one row on other side. Leave two plants on both sides
of rows. Rest makes a net plot. No space between sub plots to be maintained with in a main plot).

Spacing: 45x15cm
Crop Management: Rain fed
Fertilizer management: Fertilizer dose: RDF for sweet sorghum: 80-16.7-27 kg/ha N-P-K. Calculate 50, 150% RDF
accordingly. Apply fertilizer as per treatment. Fertilizer schedule: Half of N along with full P and K should be applied as
basal, and remaining half N to be side dressed at about 35 - 40 days after sowing coinciding with panicle initiation
stage).
Data to be collected:
1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before application of
treatments (at least 2-3 samples from each replication).
Soil moisture content at sowing, PI, flowering and at harvest
Daily and weekly weather data
Plant stand after final thinning (plants per net plot)
Plant stand at harvest (plants per net plot).
Days to 50% flowering and physiological maturity
Biomass and its partitioning (g/plant) at PI, FL*
Plant height at harvest (cm)
Panicles/m row length
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26

Grains/ panicle

Test weight (g)

Grain yield (kg/net plot)

Stover yield (kg/net plot)

Leaf area (dm?/plant) and leaf area index at Pl & FL stages*

Specific leaf area (SLA) at PI, FL (flowering) (cm2/g)*

Specific leaf weight (SLW) at P, FL (mg/cm2)

SPAD value at PI, flowering

Leaf relative water content (RWC %) at PI, FI*

Photosynthesis rate at PI, flowering (u mol CO2 m-1- s-1)*

Transpiration rate at 50 % flowering (m mol H20 m-1- s-1)*

Stomatal conductance at 50 % flowering (mol/m?/sec.)*

NPKZnB content (%) and uptake (kg/ha) at PI, FL and harvest

Cost of cultivation (Rs./ha)

Gross monetary returns (Rs./ha) based on MSP of grain and stover @ Rs. 3/kg

Net monetary returns (Rs./ha)

. Benefit: cost ratio

Note: * Physiology

10RA-22. Staggered sowing of rabi parching sorghum (Hurda / Ponk) for prolonging availability period (new study)
Objectives: To assess the performance of parching sorghum under varied dates of sowing under irrigated conditions of rabi

Centers: Vijayapura, Tandur, Rahuri, Parbhani, Akola, Nandyal
Treatments: 9
Sowing windows: (9): Weekly interval starting from 15 September to 15 November
Design: RBD; Replications: Three

Plot size: Gross: 4.50 m x 5.10 m=22.95 m2 (No. of rows: 10; Row length: 5.10 m)

Net: 2.70 m x 4.50 m=12.15 m2 (No. of rows: 6; Row length: 4.50 m)

Planting geometry: 45 cm x 15 cm

Sowing: As per treatment

Soil & Crop Management: With protective irrigation

Fertilizer management: As per treatment (full P, K, Zn along with 50%N as basal, rest N as top dressing at Pl

stage.

Data to be collected:

Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P, K and Zn) before
sowing (at least 2-3 samples from each replication).

Soil moisture content at sowing and at harvest

Daily and weekly weather data

Plant stand after final thinning and at harvest (plants per net plot and /m2).
Days to 50% flowering and hurda harvest (Soft dough stage)

Plant height at harvest (cm)

Panicles/m?

1000-hurda grain weight (g)

Hand threshable grain (%) from glume (easy, medium, hard)

Threshable grain after parching (%) in fire

. Grain colour (dark green, medium green, faint green)

Grain shape (round, Oval/ oblong, wrinkle)

Grain texture (soft, medium, hard)

Hurda (Grain) yield (kg/net plot) at soft dough stage

Moisture content in hurda

Green fodder yield (kg/net plot) at Hurda harvest

Dry fodder yield (kg/net plot); Estimated from drying representative sample
Harvest index (%)

Brix value of tender grains

. Total sugars (%)

. Pest and disease prevalence

. Nutrient (NPKZnS) content (%) and uptake by hurda grain and fodder /stover
. Nutrient use efficiency (agronomic and physiological)

Economics
a. Cost of cultivation (Rs./ha): Use cost of cultivation of state given CACP
b. Gross monetary returns (Rs./ha); Use Rs. 150 & 3/kg green hurda & fodder
c. Net monetary returns (Rs./ha); Benefit; cost ratio
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RABI PHYSIOLOGY-2022-23

Trial. 5RP-21: Boron nutrition studies in rabi sorghum for enhanced seed set and yields (Ongoing study-2nd year)
Objectives: To assess impacts of boron (B) fertilization (through soil and foliar sprays) on key physiological functions and
pollen viability and seed set of rabi sorghum genotypes (Pot culture & hydroponics study)

Centers (2): Akola and Vijayapura (both field and pot study)

Season: Rabi 2022-23

Experimental materials:

Pot culture: Rabi sorghum cultivars (Checks): M-35-1, Phule Anuradha and Phule Suchitra; B fertilization:
control (no B), 1.7, 3.4 and 5.1 ug B/g soil (soil application in pots), 0.1 and 0.2% B foliar spray (at Flag Leaf (FL) and
flowering stage); Moisture situation: well-watered and no water after 10 days after germination. Experimental Design:
Factorial CRD; Replications: Three. Pots/ per replication: 6 (water) and 6 (no water).

Pot filling with soil. Collect top 20 ¢cm soil, air dried in shade, grounded and sieved through 2 mm sieve and filled
into plastic pots @ 10 kg.

Sowing: Dibble 3 seeds/pot (one at centre and two at 5 cm away from it towards periphery of pot. Remove, one
each at 20 and 40 DAS (PI stage). Keep centre plant till maturity stage. Apply uniformly NPK fertilizers to all pots and B as
per treatment. Add 17, 34 and 51 mg B/10 kg soil will give 1.7, 3.4 and 5.1 ug B application rates. Foliar spray at FL stage is
for whole plant and while at immediately flowering is for inflorescence only.

Watering: Double distilled water should be used for watering pots so as to avoid B addition through water. Crop
should be raise as irrigated and rain fed after germination.

Selfing: To see the role of B in pollen fertility, the inflorescence be bagged to self-pollinate. Covers be removed
after pollination.

Hoagland solution study: Treatments: Two, Hoagland solution with All nutrients and All nutrients except B;
Experimental Design: CRD; Replications: Three. Cultivar: M-35-1Grow plants up to harvest. Pots filled with sand be used.
Observations to be recorded
pH, EC, EC, hot water extractable and total B of composite soil sample filled in pots.

Plant height (cm) 20 DAS, PI, FL, Flowering and maturity

Leaf area (dmZplant), RWC (%) at 20 DAS, Pl and harvest stages

Biomass (shoot + leaf + stem + panicle) at maturity (g/plant)

Photosynthesis rate, transpiration, stomatal conductance at 20, 40 DAS, Flag leaf, flowering and soft dough
stages.

Pollen viability / sterility in microscope observation

Panicle weight (g)

Filled and unfilled grains/ panicle

1000-filled grain weight (g)

Above ground biomass, grain yield (g/plant) and Harvest Index (%)

Boron content (ppm) in stem, leaf, root at 20 DAS and shoot and leaf at Pl stage, root, shoot, leaf and grain at

maturity and uptake.

A

- a2 O oo NP

- O

Trial 1RP-22. Climate change impacts assessment on rabi grain sorghum productivity and coping strategy through
genotypes, altered sowing windows and planting densities (new study)
Objectives:
e To quantify the climate change impacts (drought and heat stress) under standard and altered sowing windows
(advanced and delayed)
e To assess the coping ability of popular cultivars with changing climate (drought and heat stress) under standard
and altered sowing windows
e To assess the role of planting densities in coping with changing climate (drought and heat stress)
o Interaction effect of sowing windows, cultivars and planting densities
Centres:
Medium deep soils: Rahuri, Vijayapura, Akola, Hagari, Solapur and or Hyderabad
Season: Rabi 2022
Treatments: 48
Design: SPD; Replications: Two
Main plot: Sowing window and planting density
Sowing window (4)
1. Current standard sowing week
2. Advanced sowing by a week
3. Advanced sowing by a fortnight
4. Delayed sowing by fortnight
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Planting density (3)
1. Standard population
2. 25% higher population
3. 25% lower population
Sub-plot: Sorghum Genotype (4)
1. M-35-1
2. Phule Suchitra
3. Location specific -I
4. Location specific-Il
Sub-plot size: 3 rows per cultivar
Observations:
1. Soil moisture data (Gravimetric method) at PI, FL and flowering stages and at harvest
2. Heat thermal units
Morphological
1. Plant stand after final thinning (plants/net plot)
2. Days to 50% flowering and physiological maturity
3. Plant height at physiological maturity (cm)
4. Biomass at flowering and maturity (g/plant) and its partitioning among leaf, stem, panicle, grain components
Physiological
5. Leaf area/plant (dm2) at 50% flowering and LAl
6. Specific Leaf Weight (SLW) & Specific leaf area (SLA) at flowering.
7. Relative leaf water (RLW) content (%) at 50% flowering
8.  SPAD value at 50% flowering and 25 days after flowering.
9. Leaf temperature (By IR thermometer)
10. Photosynthetic rate
11. Transpiration rate
12. Stomatal conductance
13. Stay green score (1-9 score) (non-senescence) at flowering, 25 days after flowering and maturity
Biochemical
14. Proline content (u mol /g fresh weight)
15. Total chlorophyll content (mg/g fresh weight of leaf) and chlorophyll stability index (CSI) at 50% flowering and 25
days after flowering (colorimetric method)
16. Lipid peroxidation rate (Asss /g fresh weight)
17. Guaiacol peroxidase activity
18. Polyphenol oxidase activity
Yield attributes and yield
19. 1000-grain weight (g)
20. Gain number/panicle
21. Harvest Index
22. Grain yield (g/m2and kg/net plot).
23. Stover dry weight at maturity (g/m2and kg/net plot)

AICSIP & AICSMIP joint trial-Agronomy

Trail 2S. Assessing the performance and yielding ability of millets in rice fallows (AICSIP & AISMIP)

Objective: Quantifying production potential of millets in rice fallows.

Centres: Nandyal (AICSIP centre), Mandya, Athiyandal, Kolhapur, Jagdalpur, Ranchi, Vizaynagaram (AICSMIP

centres)

Season & year: Rice fallow season, 2021-22 (Third year of study)

Time of sowing: November/ December, 2021

Crops (8):
1) Sorghum
2) Pearl millet
3) Finger millet
4) Foxtail millet
5) Barnyard millet
6) Brown top millet
7) Kodo millet
8) Little millet
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Design: RBD; Replications: 3
Plot size: Gross: 4.50 m x 5.00 m =22.50 m2 (No. of rows: 10; Row length: 5m)
Net:  3.60 m x 4.40 m=15.84 m2 (No. of rows: 8; Row length: 4.4 m)
Spacing: Pearl millet and sorghum: 45 cm x 10 cm. Ragi, foxtail, little millet, brown top millet* and barnyard millet*: 30
cmx 10 cm/*22.5 cm x 10 cm (as recommended).
Soil & Crop Management: Paddy field: Millet crops should be sown immediately after harvest of paddy under zero-
tillage by dibbling method and raised with two to three protective irrigations. To ensure that there is no excess moisture or
complete drying of seed zone at the time of sowing.
Nutrient/Fertilizer management: RDF (80:16.7:27 N: P: K kg/ha). Fertilizer management as per recommendation of
rice fallows.
Weed management: Glyphosate be sprayed immediately after sowing to kill existing weeds. Suitable herbicides
(Atrazine for sorghum & pearl millet) and for small millets herbicides as recommended from AICSMIP studies be used.
Manual weeding should be avoided (as it is difficult to do in rice stubbles).
Data to be collected:
1. Soil moisture content at the time of sowing
2. Plant stand after final thinning and at harvest (plants per net plot and /m2).
3. Days to 50% flowering and physiological maturity
4. Plant height at harvest (cm)
5. Number of panicles/m? (fingers/m2 in ragi)
6. Grains (Number/panicle)
7. Testweight (g)
8.  Grain yield (kg/net plot),
9. Dry fodder (stover) yield (kg/net plot)
10. Harvest index (%)
11. Nutrient content and uptake (NPK) by grain and stover (kg/ha)
12. Pest and disease incidence
13. Economics
i. Cost of cultivation (Rs./ha); Use cost of cultivation of state given by CACP
i Gross monetary returns (Rs./ha); Use MSP for grain and Rs. 3/kg stover
ii. Net monetary returns (Rs./ha)
V. Benefit: cost ratio

Common instructions for all trials:
¢ Need based plant protection against stem borer, shoot fly, sucking pest complex, fall army worm
o Need based disease management practices
o Weather data collection (daily max, min temperature, rainfall (amount), rainy days, relative humidity) and data
base development. A 35 years daily / weekly weather data base to be created by end of the year 2020.
o Soil quality analysis (A profile for the farm to be studied). Soil moisture & temperature recording. The edaphic-
climatic data will be linked to crop performance in the experiments.

The Agronomy group is thankful to the Chairman, Dr. T.RS. Sharma, DDG (CS), Dr. Y.P. Singh, ADG (FFC) and
resource persons Dr. N. Devakumar, Dean, COA, Hassan, Karnataka, Dr. A. Sitharama for giving valuable suggestions to
improve the program. Thanks are also due to the Dr. Vilas A Tonapi, Director, IIMR & Project Coordinator, AICSIP, for
constant support in conduct of the Agronomy trials at different locations.
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Appendix ll: Calendar of major activities and monitorable outputs during 2022-23

S.No | I. Activities —Kharif 2022 Proposed dates
01 Receipt of seeds from centres 31 May, 2022 (April 30 for 1 KFMC trail)
02 Dispatch of seeds to centers 10 June, 2022
03 Receipt of seeds by the centers & compliance 15 June, 2022
04 Planting of trials by the centers 15t June 2022 (To follow uniform date of sowing
across centres for a trail)
05 Report on sowings and plant stand 31st July, 2022
06 Sending monthly report Every 28t day of month
07 Submission of kharif final data booklets 30t November, 2022
08 Kharif monitoring and review-Fodder 1-7th September 2022
-Grain 25" September-10t October 2022 (Zoom
monitoring)
09 Completion of statistical analysis of data 31st December 2022
10 Uploading of data on [IMR website 7% January 2022
S No II. Activities (Rabi 2022-23) Proposed dates
01 Submission of trial genotypes 20t August, 2022
02 Dispatch of seeds to centers 30t August, 2022
03 Receipt of seeds & compliance 5t September, 2022
04 Planting of trials by centers 3d and 4h  week of September 2022 (Uniform
sowing date to be followed for a trail across
centres)
05 Report on sowings and plant stand 1st—2nd fortnight of October 2022
06 Rabi monitoring and review 15-25t January 2023
07 Sending data 28% February, 2023
08 Sending fortnightly reports (on pest survey/status, From 15t October, 2022 onward at monthly
sowing, weather status etc.) interval (28" of every month)
09 Submission of final data booklets 10t March 2023
10 Completion of statistical analysis of data 30t March 2023
11 Uploading of data on in [IMR website 2nd April 2023
12 Completion of all reports in bound form 5t April 2023
13 53rd Annual group meet (Kharif & Rabi) May 2023 (tentative )
14 Proceedings 15 days after the annual group meeting.
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D. Sorghum pathology

Convener : Dr. IK Das, Principal Investigator (Sorghum Pathology)

An online meeting was organized chaired by Dr. JV Patil, former Director IIMR, for discussion and finalization of pathology
technical programme for the year 2002-23. A total of 92 participants including external experts, project coordinator, scientists
from all disciplines and centers reviewed the sorghum pathology programme. The major topics discussed were major
findings during last year, recommendations, new initiatives, technical programme for 2022-23, list of observations to be
recorded and activity schedule through online interactions.

A: Significant findings during 2021-22

Yield loss due to grain mold
Avoidable grain yield loss: 6.0-13.2% (CSH30) & 4.5-15.2% (CSH35) over locations
Loss under high disease pressure: 20.7-37.4% (CSH30) & 19.6-55.0% (CSH35) over locations

Yield loss due to foliar diseases in forage sorghum:

Avoidable green fodder yield loss: 12.5-22.0% over cultivars (CSH40F & CSV30F)
Loss under high disease pressure: 31.3-55.9% over cultivars

Avoidable grain yield loss: 2.6-4.3% over cultivars

Loss under high disease pressure: 5.7-9.8% over cultivars

New molecule for ergot management: Nativo= Tebuconazole 25% + Trifloxystrobin 50% WG (~77% reduction) and
Luna= Tebuconazole 17.7% + Fluopyram 17.7% SC (74% reduction) were the two most efficient molecules on both the
cultivars and locations.

Color sorghum for disease resistance: The entries CS23, CS24, CS37, CS41 and CS60 were resistant to grain mold.
Entries CS63, CS16-1, CS37, CS02, CS29, CS23, CS41, CS22, CS69 and CS24 were resistant to leaf blight (<3.0 on a 1-9
scale).

Entries CS16-1, CS23, CS68 and CS69 were resistant to rust (<3.0).

Land races for disease resistance: 119 sorghum land races evaluated. None was resistant, mostly moderately resistant or
susceptible for anthracnose and zonate leaf spot.

Downy mildew incidence over sowing windows: There was gradual increase of downy mildew as sowing date advances
from 1st week of July to 34 week of August. It was suggested to sow kharif sorghum in 1st week of July to reduce downy
mildew incidence in Tamil Nadu.

Anthracnose population study: A total of 26 cultures were isolated, purified and established and studied their
morphological and cultural characters.

B. Recommendations:

Sr Target Recommendation

1 Identification of disease New disease resistance sources identified in color sorghum for grain mold (CS23, CS24, CS37,
resistance in color CS41, CS60 and CS103), anthracnose (CS13 and CS33), Zonate leaf spot (CS29 and CS44), leaf
sorghum blight (CS29, CS37 and CS69) and rust (CS140) should be registered and used as check.

C. Experiments concluded
Disease resistance in color sorghum
Downy mildew incidence over sowing date

D. Technical programme for KHARIF 2022-23

New Initiatives

1. Kharif grain: Assessment of avoidable yield loss due to grain mold in sorghum
Cultivar: CSH30, CSH35 (seed to be supplied 1kg each /center)

Locations: Parbhani, Akola, Surat

Treatments:
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T1 (Fully protected) = No grain mold (Three sprays of Propiconazole 25% EC @ 1 ml/ L, at thebeginning of flowering,
20 days after flowering, and 35 days after flowering)

T2 (Fully unprotected) = Expect up to 30% mold intensity (which commonly occur undernormal weather conditions)
T3 (Graded mold development) = 31-50% mold intensity (One spray of mixture of grain moldspores at 40 days after
flowering)

T4 (Graded mold development) = 51-70% mold intensity (Two sprays of mixture of grain moldspores- first at 38 days
and second at 40 days after flowering)

Design: RBD with 4 replications; Plot size: 5 rows of 4 m each

Procedure/ Observations:

1. Spray all the plots with Bavistin 2g/L, or Propiconazole 1ml/L at boot leaf stage for control of any leaf disease
(need to control leaf diseases so that their effects does not reflect on yield). Also control shoot fly with seed
treatment (Thiomethoxam @ 10ml/Kg seed) and stem borer by insecticide spray.

2. Spray all the plants in a plot with respective treatments

In T3 and T4 cover the panicles with paper bag for 2 days from inoculation for disease development

4. Selection of plants in a plot for data recording at normal maturity stage (~50 days after flowering). Avoid
selecting boarder plants as that may influence yield.

i. For T1 plots: randomly select 20 plants, which shows no grain mold (by visual observation in the field),
and free from any kind of foliar diseases and insect pest attack.

ii. For T2 plots: randomly select 20 plants, which shows around 30% grain mold, and free from any kind
of foliar diseases and insect pest attack

iii. For T3 plots: randomly select 20 plants, which shows around 50% grain mold, and free from any kind
of foliar diseases and insect pest attack

iv. For T4 plots: randomly select 20 plants, which shows around 70% grain mold, and free from any kind of
foliar diseases and insect pest attack

5. Note plant stand in each plot.

6. Cut each plant from the base and pile up 20 selected plants of a plot in one place and record panicle grade
mold score for each panicle individually. Now separate panicle from plant, sundry and thresh 20 panicles
together and record thresh grade mold score, 100 seed weight, and grain yield. For stover yield, sundry 20
plants and take stover yield.

7. Entire experiment should be protected from bird damage (Covering with net or nylon gag), otherwise whole
experiment will fail.

w

2. Kharif forage: Assessment of avoidable yield loss due to foliar disease in single cut forage sorghum
Cultivar: CSH 40F, CSV 30F (seed to be supplied 1kg each /center)
Locations: Pantnagar, Udaipur
Treatments:
T1= No foliar disease (Two sprays of Propiconazole 25% EC @ 1 ml/ L, at 40 and 60 DAS)
T2=Up to 30% foliar disease intensity (Natural disease development)
T3=31-50% foliar disease (One spray of mixture of spores of anthracnose and zonate leaf spotat 40 DAS)
T4=51-70% foliar disease (Two sprays of mixture of spores of anthracnose and zonate leafspot - first at 40
and second at 50 DAS)
Design: RBD with 4 replications; Plot size: 5 rows of 4 m each

Procedure/ Observations:

8. Selection of plants from inner 3 rows in a plot for data recording for anthracnose, zonate, leaf blight. Avoid
selecting boarder plants as that may influence yield. Foliar disease should not be scored separately; total
foliar damage by all foliar diseases should be recorded.

i. For T1 plots: randomly select 40 plants, which shows no foliar disease (by visualobservation in the field
for), and free from any kind of insect pest attack.

ii. For T2 plots: randomly select 40 plants, which shows around 30% foliar disease,and free from any kind
of insect pest attack

iii. For T3 plots: randomly select 40 plants, which shows around 50% foliar disease,and free from any kind
of insect pest attack

iv. For T4 plots: randomly select 40 plants, which shows around 70% foliar disease,and free from any kind
of insect pest attack

9. Note plant stand in each plot

10. Cut 20 of the selected 40 plants from the base 1 week after flowering and pile up in one placeand record
green fodder yield.
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11. Remaining 20 tagged plants should be allowed to mature for grain yield. The plants will be cut 1 week after
physiological maturity, grain threshed and grain yield and 100 seed weight be recorded.

Disease management
3. Kharif grain: New molecules for management of sugary disease/ ergot in grain sorghum
Cultivar: CSH 30, CSH 41
Locations: Coimbatore, Surat
Treatments:
T1= Tebuconazole 5.36 W/W
T2= Hexaconazole 5%EC (0.1%)
T3= Propiconazole 25%EC (0.1%)
T4= Tebuconazole 25% + Trifloxystrobin 50% WG (0.1%)
T5= Fluopyram 17.7% + Tebuconazole 17.7% SC (0.1%)
T6= Metiram 55 % + Pyraclostrobin 5%WG (0.1%)
T7= Carboxin 37.5% + Thiram 37.5% WS (0.1%)
T8= No treatment (control)
Design: RBD with 3 replications
Plot size: 4 rows of 4 m each
Precautions: Leave one row blank in between each plot to minimize drifting of chemical toother plot
Observations: Ergot incidence, Ergot severity, foliar diseases severity (1-9 scale), Grain mold (1-9 scale). These
observations on foliar disease and grain mold should be taken so that it will be know that with the same treatment how other
diseases can also be managed. Plant stand per plot, Grain yield (g/plot).

Basic studies

4. Kharif forage: Studies on anthracnose population across India on forage sorghum

Objective: molecular and pathogenic variations in the population

Collection of disease samples and isolation of the pathogen

All the AICRP centres including few voluntary centres (4/5 locations per centre) will collect leaf samples bearing
anthracnose spots along with passport data such as name of location, sorghum type (forage/grain/sweet), name of
cultivar, date of collection etc. Samples collected in a location should be sent to Pantnagar with proper packing
(samples should not be mixed together. Each sample should be put in an envelope separately with passport data,
packed properly and then sent to Pantnagar).

Molecular characterization of the isolates

All the isolates will be characterized at molecular level (ITS-1 and ITS-4) to find out variability.

Maintenance of repository of isolates

Repository of these isolates will be maintained and used for virulence studies.

Disease nurseries

5. National Grain mold resistant Nursery

Entries: About 50 sorghum lines contributed by different centers will be evaluated along with Checks- Bulk-Y, B
58586

Design: RBD with 2 replications; Plot size: 2 rows of 4 m row length, 0.45 m spacing

Location: GM- Parbhani, Dharwad & Patancheru

Observations:

Grain mold observations- PGS at physiological maturity, TGS after harvest and threshing,weather data.

6. Charcoal rot resistance nursery

Entries: About 30 lines from participating centers; Checks- E36-1, CSV29R

Design: RBD with 2 replications; Plot size: 2 rows of 4 m row length, 0.45 m spacing

Location: Parbhani, Solapur

Observations:

Days to flowering, charcoal rot incidence (%), mean node crossed (Nos), mean lesion length (cm), stay green
(1-5 scale, where 1= 1 leaf green and 5= 5 leaves green at maturity), lodging (%).

Inter-disciplinary research

7. Evaluation of F4 progenies developed in national crossing programme for grain mold resistance
Entries: 1) About 125 F4 materials; Resistant check B58586, Susceptible check Bulk-Y

Design: Augmented; Plot size: 1 rows of 4 m row length, 0.45 m spacing

Location: Akola & Surat

Observations:
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Plant Characters: days to 50% flowering, Panicle structure

Grain mold observations- PGS at physiological maturity, TGS after harvest and threshing,weather data.
Leaf diseases: Anthracnose, Zonate, Leaf blight and Rust observations: Disease severity on 1-9 scale at
flowering stage

8. Evaluation of kharif local land races for disease resistance

Entries: About 120 local land races lines; Bulk-Y, B 58586

Design: Augmented; Plot size: 1 rows of 4 m row length, 0.45 m spacing
Location: Parbhani

Observations:

PGS at physiological maturity, TGS after harvest and threshing,weather data.
Evaluation of Yield Trial materials for disease resistance

I.Grain sorghum

1. AVHT-GS
2. IHT-GS
3. IVT-GS

Il. Forage sorghum

4. IAVHT-MC
5. AVHT-SC
6. (IVHT-SC
Ill. Sweet, high biomass and brown mid-rib sorghum

7. 1AVHT-SS
8. IAVHT-HBM
9. IAVHT-BMR

Trial/ Experiments Summary Kharif 2022-23

Trials/ Locations IAKO  [PAR |DHR |SUR |col [PAN JuDA [LuD

HIS

HAG

PAT

1. Evaluation of improved varieties/ hybrids
\/

AVHT-GS
N

< [< <]

IHT-GS
IVT-GS N

IAVHT-MC

== ===
==

AVHT-SC

==

IVHT-SC

< |22 ]=2]<]<]
< |]2]<2]=<2]<]<]

< [<
< | <]

IAVHT-SS

<J]2]2]=2]<]<]<]

IAVHT-HBM

== ===1=1

IAVHT-BMR

==

1. New Initiative

Yield loss estimation for grain mold N N N

Yield loss estimation for foliar diseasein forage N N
sorghum

2. Disease management

New molecules for ergot management N N

3. Basic studies

Studies on anthracnose population N

4. Disease Nursery

Grain mold Nursery

5. Inter-disciplinary research

\/

Grain mold resistance in crossing materials (F4)

Dis resistance in kharif land races

O[] =

Total 8 8 8 8 8 8 2

5. Disease survey & others

Disease survey W N N N N N N N

Note: Trial allotted () or not allotter (...); Number of Entry: as receive or as per detail technical plan.
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Trial summary Rabi 2021-22

Trials Rep Plot size Centers
PAR SOL DHR HAG VIJA Total
1. Host Plant Resistance
Trail-1 3 2rx4m N N N N 5
Trial-2 3 2rx4m N N N N 5
2. CR Nursery 3 2rx4m N N N 3
3. Disease survey Farmers field \ \ \ \ 5
*Trial allotted (V) or not allotter (....); Number of Entry: as receives or as per detail technical plan; Details will be
supplied separately
List of major observations to be recorded
S.No.  |Parameters IAbbreviations Observation Unit  [Kharif/ Rabi
1 |Initial plant population at 15 DAE IPP Percentage Kharif & Rabi
2 [Downy mildew/ Viral disease at 45 DAE SDM/NVD Percentage Kharif & Rabi
3 |Days to 50% flowering DTF Number (days) Kharif & Rabi
4 [Final plant population at flowering FPP Number/ plot Kharif & Rabi
5  |Leaf diseases at flowering (Top 5 leaves) LD Rating (1-9) Kharif & Rabi
6 [100 seed weight of harvested grain SW 9/100 seed Kharif & Rabi
7 [Sugary disease/ Ergot at grain filling stage ERG Rating (1-9) Kharif
8  [Grain mold (at phys maturity on each panicle) PGS Rating (1-9) Kharif
9 [Grain mold (at harvest maturity on each panicle) TGS Rating (1-9) Kharif
10 |Seed germination of harvested grains GER Percentage Kharif
1 Panicle compactness at flowering PST Rating (1-3) Kharif
12 |Plant height at flowering (cm) PH Height in cm Rabi
Activity Schedule Kharif 2022-23
Sr. Activities Deadline
Kharif -2022-23
1 Submission of trial entries 10 May
2 Dispatching of trials to centers 15t week of June
3 Receipt of seeds & compliance 15t June
4 Planting of trials by centers June
5 Report on sowings and plant stand 4h week of July
6 Submission of final data in the format 315t December
IAGM preparation
14 Completion of analysis of kharif data 31t January
15 Uploading of kharif data on internet 1st week of March
16 Completion of analysis of rabi data 34 week of March
17 Uploading of rabi data on internet 315t March
18 Completion of all reports in bound form 10t April
19 /Annual Group Meeting Second fortnight of April
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E. Sorghum entomology

Convener Dr. G Shyam Prasad, Principal Investigator

A. Significant findings:

Kharif 2021

o Testing of granular Insecticides for stem borer management: Application of the treatment T6 (Chlorantraniliprole
0.4G (Basal + whorl application at 21 DAE) and Ts (Fipronil 0.3 GR (Basal + whorl application at 21 DAE) were on par
with each other and best in reducing the deadhearts caused by stem borer andincrease in grain yield. There was 63.3
and 55.5 % reduction in stem borer deadhearts in Te and Ts, respectively over the untreated control and 108.7 and 86.5
% increase in grain yield over the untreated control in T6 (Chlorantraniliprole 0.4G (Basal + whorl application at 21
DAE) and Ts (Fipronil 0.3 GR (Basal + whorl application at 21 DAE), respectively.

e Monitoring of Shoot fly species complex of sorghum across location: Atherigonna soccata populations from five
locations were analyzed for differences in morphometry- size variations. Dharwad population had more similarity with
Vijayapur and Parbhani population shared more morphometric similarity with Akola and Rahuri populations. There is a
population interaction among three locations of Maharastra and the Parbhani population with its strong influence of
notum size with more flight ability, thus contributing for A.soccata population to the neighbourhood locations.

e Avoidable yield loss: The avoidable yield loss due to shoot fly across Akola, Parbhani, Palem was 30.04 % in CSV27,
while the avoidable yield loss due to stem borer at Surat was 16.6 % in CSV 27. In fodder sorghum the avoidable yield
loss due to Shoot fly and borer across Hisar and Ludhiana was was 24.6 % in CSV 21F while it was 34.2 % in CSV
38F variety Thus ,in fodder sorghum 29.4 % yield loss of Green fodder was observed across cultivars.

o  Pest scenario in sorghum

State/region Shoot fly Stem borer Fall armyworm

(Dead hearts %)) (Dead hearts %) (1-9)
Telangana, Palem 425 (32.4-48.9) 20.3 (15.8 - 26.5) 2.0
Karnataka, Dharwad 9.75(0-29.0) 2.52(0-8.0) 1.0
Maharastra (Marathwada) 10.6 (5.0 - 22.0) 46(4.0-7.0) 1.0
Maharastra (Akola) 23.7 (2.86 — 38.1) 2.94 (0-8.82) 1.0
Maharastra (Rahuri, Western area) 25.0 (12.0-41.0) 11.0 (0-15.0) 3.0
Madhya pradesh(Indore) 10.0-70.0 5.0-45.0 2.0
Gujarat, Surat 10.0-20.0 10.0-15.0 1.0
Rajasthan, Udaipur 25(0-12.0) 10.6 (0-18.0) 3.0
Haryana, Hisar 10.22 - 22.6 11.3-426 1.0
Punjab 32.0 (5.0-65.0) 465(2-10.0) 1.0

List of Promising entries identified trial wise which were superior /on par with IS 18551 (RC) for shoot fly and IS
2205 (RC) for stem borer resistance (Kharif 2021)

Following were the list of entries identified trial wise which were superior /on par with IS 18551 (RC) for shoot fly and IS
2205 (RC) for stem borer resistance under various host plant resistance trials. Some entries possessing tolerance to both
shoot fly and stem borer are also listed below:

Entries tolerant to Shoot fly

Entries tolerant to stem borer

Grain sorghums

RET22-87, SFM-197, ICSV 93046,
RNTT4-12, RNTN3-228, ICSV 730,
RNTT4-16, ICSV 25026, M39-156,
[IMR20020, SFM-175, RNTN3-444,
SFM-152, SFM-446, SFM-442, RET22-
64, IMR20014, RNTT4-23

AVHT (GS) None SPV 2683, SPV 2773, SPH 1939, SPV 2770, SPH 1942,
SPV 2780

IHT (GS) None SPH 1999, SPH 2000, SPH 2001

IVT (GS) None SPV 2863, SPV 2687 and SPV 2876

Forage sorghums

IAVHT (MC) SPV 2861, CSV 33MF SPV 2861, SPH 1993, SPH 1997 and Local check

AVHT (SC) SPV 2704, SPV 2797 SPV 2800, SPV 2704, SPV 2797, SPV 2705, SPV 2801

IVHT (SC) SPV 2886, SPV 2878 SPV 2881, SPV 2878, SPV 2886, SPV 2887

IAVHT (SS) None None

IAVHT-HBM SPV 2897 None

IAVHT- BMR None None

SFN RNTN3-268, RNTN3-33, IIMR20048, RNTN3-268, RET22-64, RET22-87, M39-153, [IMR20048,

RNTT4-12, RNTT4-16, M39-162, ICSV 730, RNTN3-33,
SFM-152, SFM-446, ICSV 93046, RNTN3-228, RET1-127,
M37-332, [IMR20030, IMR20020, SFN 21-1, ICSV 25022,
[IMR20043, ICSV 25026, ICSV 25019, M39-24, RNTN3-
444, RET1-592, M37-142
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Entries tolerant to Shoot fly

Entries tolerant to stem borer

Germplasm

12022, ELG-13, ELG-2, GGUB-50,
GGUB-68

POP-52, GGUB-44, E-203, EC-13, SEB-

POP 52, GGUB- 37

Kharif landraces

KLR 54, KLR 111, KLR 116, KLR 7,
KLR 119, KLR 96

KLR97, KLR53

KLR119, KLR106, KLR20, KLR118, KLR54, KLR57,

KLR96, KLR63, KLR85, KLR87, KLR45, KLR101, KLR70,
KLR4, KLR67, KLR43, KLR94, KLR46, KLR111, KLR 58,
KLR 562, KLR22, KLR76, KLR91, KLR6, KLR40, KLR117,

Wide hybridization
derivatives

None

ISC605P1-2

CSV 15, 126B check, ISC812-1-1-2-3, ISC446P1-4,
ISC812-3, ISC304-2, ISC812-4, 1ISC320-3, ISC320-2,
ISC615P1-4, 1SC320-1, ISC604P1-1-1, ISC812-2, ISC304-
3, 1SC442P1-2-11, ISC812P38-3, ISC304-1, ISC451P1-3-1,
ISC304-4, 1SC320-4, ISC809, ISCF10, ISC812 ISCF14,
ISC408P1-4, ISC615P1-4 Sel, ISC320-5, 27B check,
1SC202-2-4-1, 1ISC615P1-6, ISC812-1, ISC603P1-2,

Multiple resistance

SPV 2861, SPV 2704, SPV 2797, SPV 2886, SPV 2878, SPV 2897, RNTN3-268, IMR20048, , RNTN3-
33, RNTT4-12,, RNTT4-16, ICSV 93046, POP-52, KLR 54, KLR 111, KLR 119, KLR 96

Rabi 2021-22

o Avoidable yield loss: Significant variations within locations (Bijapur, Dharwad, Rahuri), genotypes (CSV 29R,
Swarna) and their interactions was observed for shoot fly. The avoidable yield loss due to shoot fly in CSV 29R at
Bijapur, Rahuri and Dhawad was 27.4, 17.0, 9.2 % respectively. Across locations avoidable grain yield loss was

18.7 %.
e  Pest scenario in Rabi sorghum:
State/region Shoot fly Stem borer Yellow aphid (1- Shoot bug Fall army
(DH %) DH % 9) (1-9) worm (1-9)

Dharwad 8.90 (0.0 -20.2) 0.84 (0.0 - 2.36) - - 22(1.0-3.0)

Bijapur 20.14(13.4 - 29.5) 4.7 (0.64 - 8.97) 3.0 (1.0 - 60) 39(1.0-7.0) 2.85(2.0-4.0)

MS (Western) 15.0 (13 -38.0) 5.0 (1.0-9.0) - - 20

Marathwada) 8.5 (2.0-19.0) 3.8(1.0-17.0) 27(2.0-7.0) 3.0 1.3(0-3.0)

e Promising entries with tolerance to key pests of grain sorghum (Rabi 2021-22)
Trial Shoot fly Stem borer S. aphids Shoot bug
(<30% DH) (<10% DH) (< 3.0 rating) (< 2.0 rating)

IAVHT SPV2831, SPV2757 , SPV2750, None SPV 2644, SPV 2735, SPV2846 ,
SPV2839 , SPV2735, SPV2850 , SPV 2751, SPV 2826, SPV2657 ,
SPV2844 , SPV2840 , SPV2842 , SPV 2831, SPV 2839, SPV2845,
SPV2845 , SPV2751 , SPV2657 and SPV 2840, SPV 2843, SPV2847 ,
SPV2841 SPV 2844 SPV2757

VT SPV 2919, SPV 2917, SPV 2916, SPV | SPV 2928, SPV 2927, SPV 2928, SPV 2927, SPV 2923, SPV
2928, SPV 2921, SPV 2920, SPV 2918, | SPV 2917, SPV 2915, 2920, 2926, 2935, SPV 2929, SPV 2933
SPV 2927, SPV 2925, SPV 2934, SPV | SPV 2919, SPV 2933, 2936, SPV 3932, SPV and SPV 2936
2930 SPV 2914, SPV 2930, 2925, SPV 2924, SPV

SPV 2925, SPV 2926, 2930, SPV 2919, SPV
SPV 2937, SPV 2934 2934, SPV 2918

SPN RET1-99,RNTT4-8, RSV2491, RSV1188, RNTT4-8, entries RSV2479, RSV2479,
RSV2434, RSV2482, RET1-592, RET1- | RSV2354, RSV2491, RSV2434, RSV2495, RSV2434,
127, RET22-87, RET22-64, RSV1188, | RET1-592, RSV2434, RSV2500, RSV2482, RSV2495
RSV2500,AKSV 2002, RSV2495, AKSV 2001, AKSV 2003, | AKSV 2001, RSV2491,
RSV2354, RET1-400, AKSV 200 and, AKSV 2002, RSV 2479, | RSV2496, RSV2354,
RSV2496 RET 1-99 AKSV 2002
SF&SB

Multiple SPV 2917, SPV 2919, SPV 2930, SPV

resistance | 2925, SPV 2934, RNTT4-8, RSV2491,
RSV2434, RET1-592, RSV1188, AKSV
2002, RSV2354, AKSV 200

B. Technical program for 2022-23
L. Monitoring of Shoot fly species complex of sorghum across locations (Kharif 2022 and Rabi 2022-23)
Kharif Locations: Akola, Dharwad, Hisar, Indore, Palem, Parbhani, Ludhiana Rahuri Surat, Udaipur)
Rabi Locations: Bijapur, Dharwad, Parbhani, Rahuri, Solapur
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Identifying and keeping track of occurrence of species complex of Shoot fly, Atherigona across locations and seasons are
essential basic requirements of screening genotypes for durable shoot fly resistance. Therefore, the center’s need to collect
and send the shoot fly specimens as detailed below.

o Collect the seedlings with deadheart (preferably at 20-25 DAE of crop) in perforated polythene bags of 20x15cm
size or any other appropriate size. Keep 10-15 dead heart seedlings in a bag. Keep at least 10 bags with
deadheart seedlings.

Maintain these bags with deadheart seedlings in room/lab under room temperature.
Observe for adult flies emergence.

Collect the emerging adult flies ina glass/plastic vials/containers.

Do not put any killing agent/ ethanol in to the vials/ containers containing the flies.
Parallelly collect shoot fly larvae by splittling open some of the collected deadhearts.
Transfer the larvae in to glass vials containing more than 80% ethanol.

Send both adults and larvae to the PI-Entomology (AICRP-Sorghum), IIMR.

The specimen consignments may be sent within 40 DAS.

II. Estimation of Avoidable loss due to major pests in sorghum (Shoot fly and stem borer) (Kharif 2022 and
Rabi 2021-22)

Kharif Locations:
Shoot fly: Akola, Palem, Parbhani, Udaipur (GS); Shoot fly & Stem borer: Ludhiana, Hisar (Forage Sorghum)
Stem borer: Surat, Hisar
Rabi Locations: Bijapur, Dharwad, Parbhani, Rahuri (GS)
Treatments : 2 (T1: Protected), T2 (Unprotected)
Replications : 3
Variety: Kharif (CSV 27, Swarna); Rabi (CSV 29R, Swarna)
Forage: CSV21F, CSV38F
Plot size: 120 sq mt per treatment / replication
o The optimum plot size is minimum 120 m? per treatment replicated thrice with row length of 4 m.
o Crop is grown in protected (T1) and unprotected (T2) conditions under natural infestation with one each released
entry and susceptible entry season wise.
o The plot T1 is sown with insecticide treated seeds for protecting crop from shoot fly. In case shoot fly infestation is
observed, spray cypermethrin @ 0.5 ml/L of water using knap sack sprayer.
o At 28 DAE i.e, after recording shoot fly observations the crop need to be protected from other pests
o For stem borer apply carbofuran 3G @ 8.0 kg/ha in whorl at 20 DAE and spray Chlorantraniliprole @ 0.3 ml/L
depending upon the pest infestation.
o Spray Cypermethrin @ 0.5 ml/It at 50% anthesis and repeat 10 days later in midge infested area.
e Record the yield in plot by protecting the panicles to prevent bird damage

Sampling information

Pest Parameter Sample size

Shoot fly e Total plants / row after 10 DAS (after thinning) Count for 20 rows/
Per cent shoot fly damage at 28 DAE treatment/ replication
Per cent stem borer dead hearts at 45 DAE le./ 60 rows/treatment
No. of panicles/ row

Avg Panicle length/row

Total plants in a row

Grain yield / row

Complete plot yield leaving borders and yield express as kg/120 sq.m.

Stem borer

I, Management of Fall army worm with entomofungal pathogens (Kharif, Rabi 2022-23)- First year
Season Centers Variety
Kharif 2022 Grain sorghum : Dharwad, Udaipur, Surat CSV 27 or CSV 42
Fodder Sorghum: Hisar, Ludhiana CSV 212F or CSV 38F
Rabi 2022-23 Grain sorghum : Dharwad, Bijapur, Rahuri, Parbhani CSV 29R

Plot size: 5mx4m
Treatments: 6; Replications: 3
T : Metarhizium anisopliae |0F-1, UAS, Dharwad (1 x 10 & cfu/gm )- @ 2 gm / It
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Treatment time: 10, 25, 45" day after crop emergence (DAE). The crop needs to be thinned prior to treatments

T2
T3
T4
T5
T6
T7

IFO, UAS- Institute of Organic farming, University of Agricultural Sciences, Dharwad

All'inputs required would be provided by IIMR, Hyderabad

Observations to be recorded:

1.
2.
3.
4
5.

Iv.

FAW foliar damage on scale of 1 — 9 before the treatment and 10 days after treatment
No of larvae per 20 plants/ plot (before and 10 days after spray)
Egg patches per 20 plants/ plot (before and 10 days after spray)

: Metarhizium anisopliae (Ma 4) @ 5 mi/it (NBAIR) - 1 x 10 8 cfu/ml

: Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm/lt.

: Beauveria bassiana IOF-1, UAS, Dharwad (1 x 10 & cfu/gm )- @ 2 gm/It.
: Neem based insecticide (10000ppm) @ 3 ml/It

: Chlorantraniprole @ 0.3 ml/ It.

: Untreated control

FAW whorl damage (%) = Total plants with whorl damage/ Total plants per plot x 100 (before and 10 days after

spray)

No. of panicles per plot and grain yield per plot

Evaluation of germ

plasm, landraces, segregating populations for insect pests resistance

SI.No

Trials

Entries
(Tentative)

Rep

Plot size
(row x m)

Trials allotted to AICRP centres

Akola

Dhar

Indore

Palem

Rahuri

Surat

Hisar
Total

Shoot fly nursery
(SFN)

N
o

2

< |

2

<] 2]

~| ~| Parbhani

< |

2|

< Udaipur

<~ Ludhiana

<]
-
o

Screening of F4
material

100

Wide hybridization
derivatives

30

V.

Pest Survey report: Survey of farmers field for incidence of Key pests of Sorghum (Kharif, 2021 and Rabi

2021-22)

Objectives: To monitor and report pest incidence and outbreaks of insect pests of Sorghum in the region catered by the
AICRIP center.
Method: Visit, survey and surveillance and interaction with local farmers.
Periodicity : At 15, 30, 45, 60, 90, 115 DAE
Target area: Covering the district where the center is located and area under its jurisdiction. In case of pest outbreaks,

affected area may be specifically visited.

Essential information :

S

Specific site & date visited - District, Mandal (Taluk), village

Latitude and Longitude
No. of fields specifically examined

Variety grown

Age of crop when visited (Date of sowing)
Major pests damage. Select ten sites randomly representing the whole area and record observations on at each

site

a. Shoot fly deadhearts (%)
b. Stem borer deadhearts

c. Aphid damage (1-9 scale)

d. Shoot bug damage (1-9 scale)

e. Midge spikelet damage (1-9 scale)
f. Head bug damage (1-9 scale)

g. Mite damage (1-9 scale)

h. FAW damaged plants (%)

i. Any other pest

7. Natural enemies encountered (Spiders, coccinellids)

8.S0il type, previous crop
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9. Plant protection measures adopted by the farmers
10. Information on fertilizer/fungicide/weedicide application, if any.

VI Evaluation of advanced and initial trial entries against insect pests of Sorghum (Kharif) 2022
2 ,u; E § Trials allotted to AICRP centres _
SINo | Trials EE| & E sl 5| o o e 2 g ® = g B
o = | 2| & B g § g a 3 3 £
1 [ AVHT (GS)-Early 30 1 laxem | V[V - VNV -] - 5
sowing
2 | AHT(GS) 15 3 |2rx2m NIV V] NV AN V] A 8
3 | AVT (GS) 15 3 | 2rx2m NN V] ANV AN V] A 8
4 | IHT (GS) 18 3 |2rx2m NN AN AN ANV A 8
5 | IVT (GS) 18 3 |2rx2m NN N[NNI -] -] 8
6 | IAVHT (MC) 22 3 |2rx2m N - -] - - NN AN AN] 5
7 | AVHT (SC) 29 3 | 2rx2m N -] - - N[V N V] 5
8 | IVHT (SC) 21 3 | 2rx2m N -] - - N[N N V] 5
9 | IAVHT (SS) 20 3 |2rx2m N -V NI NN NN 8
10 | HBM + BMR 37 3 [2rx2m N v [N VIV V8
0|5 6 7 5 7 9 9 5 5 | 68
(*Augumented design )
Parameters for insect pest resistance used for recording observations
SL No Parameters Abbreviations
1 Plant Stand/population at 12 DAE PS
2 Seedling Glossiness (1-5) at 12 DAE GLO
3 Seedling vigor (1-5) at 12 DAE SVR
4 Shoot fly Eggs /5P at 14 DAE SF-EGG/5P
5 Shoot fly Deadhearts (%)-21DAE SF-DH%21D
6 Shoot fly Deadhearts (%)-28DAE SF-DH%28D
7 Stem borer Leaf injury rating (1-9) at 35 DAE SB-LIR
8 Stem borer deadhearts (%)-45DAE SB-DH%
9 Midge - panicle damage rating (1-9) MD-DR
10 Head bug -panicle damage rating (1-9) at milk stage HB-DR
11 Sugarcane aphids-plant damage rating (1-9) at 75 DAE AP-DR
12 Shoot bug -Plant damage rating (1-9) at 60 DAE SH-DR
13 Mite -Plant damage rating (1- 9) at optimum infestation MT-DR
14 Days to 50% flowering DFL
15 Plant height (cm) PLHT
16 Grain yield/5 plants/plot (g) at harvest GY/5PT
17 Fall army worm (% whorl plant damaged!/ plot) FAW%
TRIAL SUMMARY (Kharif 2022)
SILNo | Trials - Trials allotted to AICRP centres
[} O =
g2 53 5 = s | s|e|e|E|5|s|5|5 5| 8
- - - = =3 o = «© o
L = & S | 3
Host plant resistance studies
Evaluation of advanced and initial trial entries against insect pests of Sorghum
1 AVHT (GS)-Early sowing * 30 1 [2rx2m NN - N NN - - - |5
2 AHT (GS) 15 3 | 2rx2m N NN NN N[N - - |8
3 AVT (GS) 15 3 | 2rx2m N NN NN N[N A - |8
4 IHT (GS) 18 3 | 2rx2m NI NN NN AN - - |8
5 IVT (GS) 18 3 |2rx2m NIV AN AN AN] A AN - - |8
6 IAVHT (MC) 22 3 [2rx2m e - - - - N[N AV AV]s5
7 AVHT (SC) 29 3 [2rx2m N - - NN VN ]V]5
8 IVHT (SC) 21 3 [2rx2m N - - NN VN ]V]5
9 IAVHT (SS) 20 3 [2rx2m N N NI V[N V[ V]s
10 HBM + BMR 37 3 | 2rx2m V v [N VININ] N [V]8
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SLNo | Trials . Trials allotted to AICRP centres
4 ‘g o § E o £ = = 5 e s
5% & 2i|g|s|8|5|E|S|E|E|f |5 ¢
58 =8 (|5 |25 \8|3|8|%8 |£"
Host plant resistance studies
Evaluation of advanced and initial trial entries against insect pests of Sorghum
| [10] 56 ] 7[5 ] 7[99 5 [5]68
Evaluation of germplasm, landraces, segregating populations and mutants for insect pests resistance
11. Shoot fly nursery (SFN) 25 3 [2rx2m N [V [A N 10
12. Screening of F4 material 100 1 [ 1rx4m - NEE - - 2
13 Wide hybridization derivatives 30 3 l2rx2am |- |- |- AN |- |- |- |- [N E
1 1 1 3 2 1 1 1 2 2 |15
Other studies
14, Biological Control: Management of Fall army worm with N N NEREEEEEE
entomofungal pathogens (Kharif, Rabi 2022-23) - First year
15. Basic studies: Monitoring of Shoot fly species complex of NN [N N [N [N [N [N Y [N |10
sorghum across locations (Kharif 2022)- lind year
16. Estimation of Avoidable loss due to major pests in sorghum R EEEREEEEEEEEEEEEEEED
(Shoot fly and stem borer) (Kharif 2022) - lind year
17 Pest Survey report (Rabi 2022-23) N [NV [N [V [N [V N [V [N [V 10
3 4 3 3 3 3 4 4 4 36
14 [10 |10 [13 |10 |11 [14 |14 |11 |11 [ 119
# Fodder sorghum
*Augmented design
Checks
Rabi trials: Kharif trials:
IS 18551 (RC) )- SF IS 2312 (RC)- SF
IS 2205 (RC)- SB IS 18551(RC)- SF
Y 75 (RC)- Shoot bug IS 2205 (RC)- SB
TAM 428 (RC)- Aphid Swarna (SC)- SF, SB
Swarna (SC)- SF, SB DJ 6514 (SC)- SF, SB
DJ 6514 (SC) SF, SB
Hathikunta (SC)- Shoot bug
TRIAL SUMMARY (Rabi, 2022-23)
SI.No | Trials . Trials allotted to AICRP centres
@ NE -
£ 3 23 5 s e |2z |« |3
&5 22 S8 8|8 5|58
Host plant resistance studies
a. Evaluation of advanced and initial trial entries against insect pests of Sorghum
1. IAVHT 35 3] 2rx2m N N N N N 5
2 IVHT 35 3] 2rx2m N N N N N 5
b. Evaluation of germplasm, landraces, segregating populations and mutants for insect pests resistance
3. Shoot fly nursery (SFN) | 30 [3]2rx2m N N \ N 6
4, Biological Control: Management of Fall army worm with entomofungal N N N N 5
pathogens (Kharif, Rabi 2022-23) - First year
5. Basic studies: Monitoring of Shoot fly species complex of sorghum across N N N N N 5
locations (Rabi, 2022-23- Iind year
6. Estimation of Avoidable loss due to major pests in sorghum (Shoot fly) (Rabi, N N N N - 4
2022-23)- lind year
7. Pest Survey report (Rabi 2022-23) - N N N N N 5
Total 1 6 6 6 6 5 44
Hot spots locations for key pests
Centre (Hot spot) Season Key pests
Akola Kharif Shoot fly
Bijapur Rabi Aphids, shoot bug
Coimbatore Kharif Stem borer
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Dharwad Kharif, Rabi Shoot fly, stem borer, midge

Deesa Kharif Midge

Hisar Kharif Stem borer

Indore Kharif Shoot fly, stem borer

Ludhiana Kharif Shoot fly

Palem Kharif Shoot fly

Parbhani Kharif, Rabi Shoot fly, Stem borer, shoot bug, Aphid
Rahuri Kharif, Rabi Shoot fly, aphids, shoot bugs

Kovilpatti Rabi Stem borer, midge

Tandur Rabi Shoot fly

Nandyal Rabi Midge

Solapur Rabi Shoot fly, stem borer, aphids, shoot bugs
Hyderabad Kharif, Rabi Shoot fly, Stem borer, aphids

Kharif 2022

List of collaborators

No | Name of Collaborator Brief address email Contact no

1 Dr. HN Shaila UAS, Dharwad dharwad@millets.res.in +919845516968
2 | Dr. Md lliyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
3 | Dr. UK Kadam MPKYV, Rahuri rahuri@millets.in +917588604246
4 | Dr. UV Sonalkar Dr.PDKV, Akola akola@millets.res.in +919422169922
5 | Dr. SRamesh PJTSAU, Palem palem@millets.res.in +919177160382
6 | Prof. Nirav V Radadiya NAU, Surat surat@millets.res.in +919712985872
7 | Dr. Hemant swami MPUAT, Udaipur udaipur@millets.res.in +919414169035
8 | Dr. Harpreet K Cheema PAU, Ludhiana ludhiana@millets.res.in +919872869983
9 | Dr.BL Sharma CCS HAU, Hisar hisar@millets.res.in +919913424178
10 | Mrs. Usha Saxena VRSKVV, Indore indore@millets.res.in +919425351213

Rabi 2022-23

No | Name of Collaborator Brief address email Contact no

1 Dr. HN Shaila UAS, Dharwad dharwad@millets.res.in +919845516968
2 | Dr. S.S. Karabhantanal RARS, UAS, Bijapur bijapur@millets.res.in +919481982960
3 | Dr. Mohd llyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
4 | Dr. V.U. Sonalkar DPDKV, Akola akola@millets.res.in +919422169922
5 | Dr UK Kadam MPKYV, Rahuri rahuri@millets.in +917588604246
6 | DrP Patroti CRS, Solapur, IIMR solapur@millets.res.in +919075374122
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F. Frontline demonstrations

Convener : Dr. Rajendra R Chapke, Principal Investigator (FLD))

A. Highlights of FLDs on sorghum organized during 2021-22

o During kharif 2021, 215 frontline demonstrations (FLDs) on sorghum were organized in seven districts across four
major sorghum growing states viz., Maharashtra, Madhya Pradesh, Andhra Pradesh and Gujrat. Latest seven sorghum
cultivars namely, PDKV- Kalyani (AKSV-181), RVJ 1862, RVJ 2357, CSV 31, Parbhani Shakti, GNJ 1 and GJ 44 were
undertaken along with local cultivar as a check to evaluate and demonstrate their performance in farmers’ fields at
different locations. Results indicated that the demonstrated sorghum cultivars gave 40% higher grain yield and 21%
stover yield over the local check across the locations. On an average, the demonstrated cultivars gave net returns of
Rs. 55,914/- per ha on the cost of Rs. 22,618/- per ha, which was 41% higher than to the local checks (Rs. 39,653/ per
ha).

o During rabi 2021-22, 358 frontline demonstrations (FLDs) on sorghum were organized in nine districts across five rabi
sorghum growing states viz., Maharashtra, Karnataka, Telangana, and Gujrat, and summer sorghum in Tamilnadu.
Latest sorghum production technology viz., moisture conservation technology (MCT), and varieties; Parbhani Super
Moti, CSV 26R, CSV 29R, Phule Suchitra, BJV 44, SPV 2217, SVT 68 were demonstrated along with locally popular
cultivar as a check in farmers’ fields at different locations. The demonstrated rabi sorghum varieties gave 32% higher
grain and 21% fodder yields than the local checks. On an average, the demonstrated varieties could earn additional net
returns of Rs. 54,935/- on the cost of Rs. 23,971/- per ha, which was more than 40 per cent (43%) than the local
checks. Moreover, sorghum variety (Co 32) performed better during summer season in Tenkashi district of Tamilnadu
during 2020-21. It yielded 37 per cent higher grain yield and 12 per cent stover yield than the local check (Tenkashi
White) which was resulted into 48% additional net return.

B. Technical programme of FLDs 2022-23

¢ In anticipation of receiving funds from the ministry in time (a month before start of the crop season), a tentative
programme of FLDs for the year 2022-23 was chalked out which is implemented by agronomist of the respective
AICRP on sorghum and small millet centre in farmers’ fields.

e It was planned that FLDs will be organized on 200 ha with the help of different AICRP on sorghum and small millet
centres during kharif and rabi 2022-23 (Table 1).

e The PI, FLDs requested to the AICRP scientists to select FLDs villages within or nearby command area (within 40 km)
in cluster mode (in 1-2 villages) for easy management, monitoring and to collect realistic data from the farmers. These
may be organized in small areas (but not less than 0.4 ha of each FLD) as per the guidelines. The guidelines were
already communicated.

o As per the latest guidelines, sorghum cultivars which were released during last five years must be put under FLDs. In
addition, last seven years state and national released sorghum cultivars may be included in problematic and new areas
(hills, saline, alkaline soils, summer sorghum and sorghum in rice fallows).

e As there is no provision for chemical fertilizers, all the centre in-charges have ensure these input to be used from
farmers side who can contribute fertilizers and cooperate to share yield data easily for the farmers selection. Use of bio-
fertilizers and neem-coated urea should be promoted through FLDs to maintain soil fertility.

o Besides demonstrations of latest national and state released varieties, it is also emphasized to undertake promising
cultivation practices like, moisture conservation technology (MCT) and sorghum-based intercropping within allotment
and sanctioned budget.

e Yield of farmers’ practice as local check should be recorded with respect to each latest demo cultivars or other
production technologies for comparison.

e (Cash inputs must be allocated through Direct Bank Transfer (DBT) to the trial farmers involving all social groups
(General, OBC, SC & ST) and agro-chemical inputs.

e All the FLDs on national released, identified or notified cultivars as well as state released cultivars, MCT should be
organized along with farmer’s practice (locally popular cultivars) which, are existing in respective areas.

e Seeds of the latest cultivars may be procured from IIMR-Seed unit or any authentic sources in advance or use from
their own institute’s produced seeds utilizing the FLD funds. If desire, more FLDs than the allotted, can also be
organized with the centre’s own resources. Their additional claim will not be entertained under the annual FLD budget.

e The detailed financial allocation will be communicated as early as possible depending on receipt of the AUC of last
year's FLDs and approval from the Ministry.

e FLDs on forage sorghum have not been permitted by the ministry. Therefore, forage FLDs should not be organized
from the allotted FLD funds.

e Itwas also requested to submit AUC certificates as early as possible which helps to accelerate funds release process.
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It is recommended that promising results need to be highlighted through field day programmes, farmers rally, farmer
meetings and extension literature. And centre-wise a success story should also be recorded and shared with the IIMR.
It was also informed that geo-tagging should be compulsorily implemented for all the FLD programme.

Table 1 Centre-wise allotment of FLDs on sorghum to be organized during 2022-23

Sl AICRP Centre Physical Financial Technology to be demonstrated
No. target target
(ha) (@Rs.6000/ha)
Kharif sorghum

1 Akola (Maharashtra) 20 1,20,000 CSH 35, PDKV Kalyani, CSH 41

2 Indore (Madhya Pradesh) 20 1,20,000 CSV 36, CSV 39, CSH 35, CSH 41

3 Vizianagaram (A. P.) 20 1,20,000 CSV 36, CSV 39, CSH 30, CSH 41

4 Surat, Gujrat 20 1,20,000 CSV 36, CSV 39, CSH 35, GNJ 1, CSH 41
5 Parbhani (Maharashtra) 20 1,20,000 CSV 36, CSV 39, CSH 35, P.Shakti, CSH 41

Rabi sorghum
1. Rahuri, Maharashtra 20 1,20,000 Moisture conservation technology (MCT)
including latest cultivars, CSH 39R

2. Parbhani (Maharashtra) 20 1,20,000 -do-

3. CRS, Solapur 10 60,000 -do-

4. Bijapur, Karnataka 20 1,20,000 -do-

5. Dharwad, Karnataka 10 60,000 -do-

6. Tandur (Telangana) 10 60,000 -do-

7. Coimbatore (Tamilnadu) 10 60,000 Summer Sorghum

(kharif cultivars)
Total 200 12,00,000

C. Guidelines for implementing FLDs on Sorghum

1.

Selection of the farmers: Farmers, who are interested, cooperative and responsive, should be selected from all
the social groups including General, OBC, SC and ST categories. Numbers of farmers should be selected within
limit and command area of the FLD implementing centre within 40 km approximately, as 20-25 farmer maximum
from a single village. Old beneficiaries should be replaced with non-beneficiaries with interval of 3-5 years.
Farmers should be identified in consultation with state agriculture department and local functionaries (farmers’
groups or NGO). Their aadhar card numbers, contact numbers especially mobile numbers and full address with
pin code must be noted in the FLD data.

Site selection: FLD fields should preferably be selected along the road sides of the village in order to get easy
access to maximum numbers of farmers (non-adopted).

Field layout: The field layout should be included farmer's practice. The latest technology/cultivars should be
planted along with the local cultivar or practices (as a check) for comparison, which was commonly used or
popular in the area. The FLD field should be minimum of one acre (0.4 ha) and maximum up to 1.0 - 2.0 ha.

Field boards and labels: The trials should be labeled with field boards and plates showing name of farmer, date
of sowing, area, latest cultivars along with check, technology demonstrated, fertilizers (NPK) dose and name of the
implementing agency. This information may be displayed through flexi banners or painting on wall of pump houses
or farm sheds.

Demonstrations on high yielding cultivars: The varietal demonstrations should be conducted keeping all the
cultivation practices same under FLDs as well as under local check (LC), except cultivars. Either use improved
package of practices in both FLD and check plots or use farmers practices in both. Only seeds of high yielding
cultivars and local check (LC) will be different to evaluate the potential of the cultivars on level playing ground. The
plots size may vary as per farmer’s cooperation to FLDs. Out of total size of the plot, 50-50% should be allotted for
FLD and 20-80% for LC or farmer’s practice (FP).

Literature distribution: Handouts or leaflets on the demonstrated improved technologies and major
achievements should be distributed to the farmers along with critical inputs as a subscription in local language.
Field book maintenance: The field book having farmer's details with aadhar, contact number, layout design,
date-wise operations, component-wise cost incurred, labour used, yield attributes, yield, economics, etc. including
the Local Check (farmers’ practice) must be maintained. Yield data of each individual farmer and financial
transactions has to be maintained so that farmers can realize difference between traditional and the demonstrated
technologies.

Data support: Soil sample from each identified farmer should be collected and get analyze in soil laboratories or
with health card for its nutrient content. It could provide basic information of nutrient contained in the soils and
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10.

1.

12.

requirements. Data need to be generated or collected on soil type, soil moisture, soil nutrition, soil pH, electric
conductivity (EC), annual rainfall, and district-and-state-wise area, production and yield (APY) data.

Latest approach: To develop skill among the farmers, farm schools needs to be organized involving experts on
the field of the FLD farmers, who may be associated with fellow farmers.

Field day: Conduct extension activity like organization of farmers’ day, field day or field visits to explain superiority
of the demonstrated technologies over their own practices, involving maximum number of farmers (adopted and
non-adopted) for wide dissemination of the technologies within sanctioned budget.

FLD report: The FLD data in details as ask in prescribed format (Annexure-I & 1l) should be sent to the FLD Nodal
Officer, IIMR (chapke@millets.res.in) in soft copy only in stipulated time.

FLD monitoring: Each demonstration should be visited by the concerned scientist or concerned authority at any
time. The monitoring team always wanted to have discussion with famers on the crop cultivation and will assess
the FLDs on the above points. Based-on their report, allotment of FLDs will be done for the next season.

D. Observations to be taken

N>R LN =

Geo-tagging data of all the FLDs

Socio-economic, agro-ecological and technology-wise yield data

Cost of cultivation component-wise

Net returns and Benefit/Cost (B:C) ratio

Details of extension activity like, farmers’ day, field day or field visits

Feedback from the farmers (Problems, advantages and suggestions for further improvement)
Success story of one or two farmers

State & district-wise area, production and yield (APY) data

E. Technology dissemination
Publish the successful results of the FLDs through local media (newspaper and television channels) for wide coverage
and create awareness

F. Essential documents and communications

AUC and statement of physical and financial progress made during the period under report should be sent to
ICAR-IIMR, Hyd. by 30t April
Receipt of administrative approval and financial sanction from the MoA by 31stMay

G. Calendar of major activities with dates for kharif 2022-23 (subject to receipt of funds from the MoA&FW)

SI Activities Proposed dates
No (kharif FLDs 2022-23)
01 Attending annual workshop May
02 Sending technical programme 20 June
03 Identification of villages-FLD sites 3 June
04 Pre-demonstration meeting with farmers and their selection 5t June
05 Survey of identified fields and soil sample collection for analysis 10t June
06 Allocation of seeds and critical inputs along with details of 15t June
technologies to be adopted.
07 Sowing time 15" June.-before 150 July
08 Monitoring of sowing and germination 10 DAS
09 Report on sowings 15"September or 30 DAS
10 Field day, Farmers field visit and Group meetings October-November
11 Monitoring visit September-October
12 Harvesting, collection of harvested data 120 days after sowing
13 Compilation of data 15"0ctober -15"November
14 Sending final data (Annexure-l) and farmers-wise report 30November, 2022
(Annexure-Il)
15 Submission of publications, if any 31stDecember, 2022

H. Calendar of major activities with dates for rabi 2022-23 (subject to receipt of funds from the MoA&FW)

Si Activities Proposed dates
No (rabi FLDs 2022-23)
01 Sending technical programme 25M August
02 Identification of villages-FLD sites 31st August
03 Pre-demonstration meeting with farmers and their selection 5t September
04 Survey of identified fields and soil sample collection for analysis 1st September
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05 Allocation of seeds and critical inputs along with details of 5t September
technologies to be adopted.

06 Sowing time 15t Sept.-15% October

07 Monitoring of sowing and germination 10 DAS

08 Report on sowings 30"Qctober or 30 DAS

09 Field day, Farmers field visit and Group meetings 15t December, 2022 - 31st January, 2023

10 Monitoring visit 15t December-15% January

11 Harvesting, collection of harvested data 120 days after sowing

12 Compilation of data 10t-28"February, 2023

13 Sending final data (Annexure-l) and farmers-wise report 10t March, 2023
(Annexure-I1)

14 Submission of publications, if any 150 March, 2022

II. Tribal sub plan (TSP) programme 2022-23 with technology support

The tribal sub-plan (TSP) scheme has been initiated by the ICAR for socio-economic upliftment of tribal community through
improved production technologies during (kharif and rabi) 2022-23. Accordingly, we have planned to support maximum
farmers with establishing primary processing unit in tribal populated villages to provide the post-harvest processing facilities
at village level in order to reduce drudgeries and promote millets. These apart, seed allocation of HYVs, creating awareness
and skill development programme will be included for the targetted people. All the AICRP centres are informed to prepare
plan accordingly and send to the [IMR.
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SMALL MILLETS
A. Small millets breeding

The promotion of entries from IVT to AVT-I and AVT-I to AVT-Il was strictly based on the overall performance/merit of the
test entries. The selection criteria as decided in the previous workshop were also taken into consideration. The selection
criteria followed since 2017 is as below.

Criteria 1: Outstanding performance for yield/main produce of the economic importance (by a margin of 10%) over the best
performing check without compromising on other important features.
Criteria 2: More than 5% increase in GY over elite check, fodder yield on par or more than the check and disease/pest
incidence numerically less or on par with the elite check.
Criteria 3: In case of early duration varieties, more than 5% increase in GY over the elite early duration check, fodder yield
on par/more than the check, and disease/pest incidence numerically less or on par with the elite check.
Criteria 4: GY numerically on par or more than the elite check and significantly superior for major pest and disease
resistance or significantly superior for grain and fodder quality,
Criteria 5: Yield marginally lower than the best performing check but outstanding in one or more strategic features relevant
to the crop such as extra earliness, specific industrial product property, nutritional superiority etc.

Based on the above criteria and the results obtained in kharif 2021, the entries were promoted from IVT to AVT-l and AVT-I
to AVT-Il in all the seven crops as below.

Technical Programme of breeding for 2022-23

I. Formulation of Technical programme for kharif 2022
1) Finger millet Initial Varietal Trial in Zone |

Zone | Zone ll
S. State No. of Centres S. No. State No. of Centres
No. centres centres
1 Andhra Pradesh Chintapalle, Peddapuram 1 Assam 1 Gossaigaon
4 Perumallapalle,
Vizianagaram
2 Chattisgarh 1 Jagdalpur 2 Bihar 1 Dholi
3 Gujarat 2 Dahod, Waghai 3 Jharkhand 1 Ranchi
4 Kamataka 4 Bangalore, Hageri, 4 Madhya Pradesh 2 Dindori, Rewa
Hanumanamatti, Mandya
5 Maharashtra 3 Dapoli, Igatpuri, Kohlapur 5 Tripura 1 Agartala
6 Odisha 1 Berhampur 6 Uttarakhand 4 Almora, Gaja,
Majhera, Ranichauri

7 Pondicherry 1 Karaikal
8 Tamil Nadu 1 Athiyandal
9 Telangana 1 Hyderabad

Total 18 Total 10

N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of

ew entries L
two seasons station trial data
Checks GPU 67, CFMV 1, PR 202, VL 376 4
Total 4

2. Finger millet Initial Varietal Trial in Zone Il

New entries Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two seasons station trial
data

Checks GPU 67, CFMV 2, PR 202, VL 376 4

Total 4

3. Advanced Varietal Trial in finger millet Zone |

Zone | Zone I

S. State No. of Centres S. State No. of Centres
No. centres No. centres

1 Andhra Pradesh 4 Chintapalle, Peddapuram 1 Assam 1 Gossaigaon

Perumallapalle, Vizianagaram

2 Chattisgarh 1 Jagdalpur 2 Bihar 1 Dholi

3 Gujarat 2 Dahod, Waghai 3 Jharkhand 1 Ranchi

4 Kamataka 4 Bangalore, Hageri, 4 Madhya Pradesh 2 Dindori, Rewa
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Hanumanamatti, Mandya
5 Maharashtra 3 Dapoli, Igatpuri, Kohlapur 5 Tripura 1 Agartala
6 Odisha Berhampur Uttarakhand Almora, Gaja,
1 6 4 Majhera,
Ranichauri
7 Pondicherry 1 Karaikal
8 Tamil Nadu 1 Athiyandal
9 Telangana 1 Hyderabad
Total 18 Total 10
Promoted FMV1194, FMV1198 2
Retained 2
Checks GPU 67, CFMV 1, PR 202, VL 376 4
Total 8
4. Advanced Varietal Trial finger millet Zone Il
Promoted FMV 1191 1
Retained 1
Checks GPU 67, CFMV 2, PR 202, VL 376 4
Total 6

5. Foxtail millet Initial & Advanced Varietal Trial (IAVT)

S. No. State No. of centers Name of testing centers
1 Andhra Pradesh 1 Nandyal
2 Assam 1 Gossaigaon
3 Bihar 1 Dholi
4 Jharkhand 1 Ranchi
5 Karnataka 4 Bangalore, Hagari, Hanumanamatti, Mandya
6 Madhya Pradesh 2 Dindori, Rewa
7 Maharashtra 1 Solapur
8. Pondicherry 1 Karaikal
9 Tamil Nadu 1 Athiyandal
10 Telangana 2 Hyderabad, Palem
11 Tripura 1 Agartala
Total 16
N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
ew Entries S
seasons station trial data
Promoted FXV 643, FXV 644, FXV 645 3
Retained _
Checks DHFt-109-3, SiA 3156 2

6. Kodo millet Initial & Advanced Varietal Trial (IAVT)

S. No. State No. of centers Name of testing centers
1 Andhra Pradesh 1 Nandyal
2 Chattisgarh 1 Jagdalpur
3 Gujarat 1 Dahod
4 Jharkhand 1 Ranchi
5 Karnataka 1 Hagari, Hiriyur
6 Madhya Pradesh 2 Dindori, Rewa
7. Pondicherry 1 Karaikal
8. Tamil Nadu 2 Athiyandal, Aruppukottai
9 Telangana 1 Hyderabad
Total no. of centers 11
N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
ew Entries —
seasons station trial data
Promoted KMV 566, KMV 567, KMV 568, KMV 570, KMV 571 5
Retained KMV 557, KMV 558, KMV 559, KMV 560, KMV 561 5
Checks TNAU-86, RK-390-25,CKMV 1 3

7. Little millet Initial and Advanced Varietal Trial (IAVT) Zone I&l

Sl. No. State No. of centers Name of testing centers
1 Andhra Pradesh Guntur, Nandyal, Perumalapalli, Vizianagaram
2 Chattisgarh Jagdalpur
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3 Gujarat 1 Waghai

4 Jharkhand 1 Ranchi

5 Karnataka 3 Bangalore, Hagari, Hanumanamatti

6 Madhya Pradesh 2 Dindori, Rewa

7 Maharastra 2 Igatpuri, Kolhapur

8 Odisha 1 Berhampur
9. Pondicherry 1 Karaikal
10 Tamil Nadu 1 Athiyandal
11 Telangana 1 Hyderabad

Total 18
Zone |
N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
ew Entries —
seasons station trial data

Promoted LMV 555, LMV 556, LMV 558 3
Retained - -

Checks OLM 203, BL 6, CLMV 1 3

8. Little millet Initial and Advanced Varietal Trial (IAVT) Zone Il

Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two

New Entries seasons station trial data
Promoted - -
Retained LMV 539, LMV 550 2
Checks OLM 203, DHLM 36-3, BL 6 3

9. Barnyard millet Initial and Advanced Varietal Trial (IAVT)

S. No. State No. of centers Name of testing centers
1 Andhra Pradesh 2 Nandyal, Vizianagaram
2 Kamataka 2 Bangalore, Hagari
3 Madhya Pradesh 2 Dindori, Rewa
4 Tamil Nadu 3 Athiyandal, Chettinad, Madurai
5 Telangana 2 Hyderabad, Palem
6. Uttarakhand 3 Almora, Gaja, Ranichauri
Total 14
N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
ew Entries —
seasons station trial data
Promoted BMV 603, BMV 604, BMV 611 3
Retained - B
Checks DHBM 93-3, VL 207 2

10. Proso millet Initial and Advanced Varietal Trial (IAVT)

S. No. State No. of centers Name of testing centers
1 Andhra Pradesh 3 Guntur, Nandyal, Vizianagaram
2 Bihar 1 Dholi
3 Karmataka 3 Bangalore, Hagari, Hanumanamatti
4. Pondicherry 1 Karaikal
5 Tamil Nadu 1 Athiyandal
6 Telangana 2 Hyderabad, Palem
Total 11
N . Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
ew Entries —
seasons station trial data
Promoted PMV 464, PMV 466, PMV 465 3
Retained - B
Checks TNAU 164, TNAU 202, TNPm 230 3
11. Brown top millet Initial and Advanced Varietal Trial (IAVT): kharif, 2020
S. No. State No. of centers Name of testing centers
1 Andhra Pradesh 4 Guntur, Nandyal, Perumalapalle, Vizianagaram
2 Kamataka 3 Bangalore, Hagari, Mandya
3 Maharastra 1 Kolhapur
4 Pondicherry 1 Karaikal
5 Tamil Nadu 1 Athiyandal
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6 | Telangana 1 Hyderabad
Total 11
. Each centre can contribute maximum of two entries and will be added after the receipt of seeds along with minimum of two
New Entries —
seasons station frial data
Promoted BTV 20 1
Retained - -
Checks GPUBT-6 1

Deadline for submission of entries: 10th May, 2022

Deadline for submission of data: 15t December 2022

Quantities of seeds to be submitted under various stages of trials are as follows:

IVT: 3 kg AVTIL: 3kg AVT IIl: 3 kg for breeding and 2 kg for agronomy

The germination percentage of the seeds should be a minimum of 90%. Failing in any of the above criteria the entry will be
rejected and informed.

Il. Sharing of breeding materials: The breeding materials should be shared among centres in all small millet crops.
Breeders are requested to contribute the segregating generation materials and send to lIMR, Hyderabad. A common set will
be prepared and sent for evaluation across locations. Due credit will be given to breeders who share the materials and it
would give an opportunity for the evaluation of materials in initial stage and help in identification of desirable materials at
various locations according the objectives of the centre. All the breeders are requested to contribute about 250-300 g of
seeds of segregating generations developed with trait specific parents for special goals.

lll. National hybridisation programme: In order to generate new breeding materials, all the centres need to take up
hybridisation programme compulsorily. The training for hybridisation programme was conducted earlier and it is planned to
conduct the training this year also for the benefit of all the breeders. The parents that could be selected in hybridisation
programme should be done with care for specific traits for specific objectives centre-wise. The breeders should make use of
varied plant genetic resources and exploit the vast available variability for the improvement of small millet crops.

Pre-breeding Activities: Progress during 2020-21, 21-22 and plan for 22-23

S No Progress during 2020-21 | 2021-22
1 Program Genetic improvement of finger millet
Major traits and activities Recombination among diverse genotypes, donors for resistance to diseases, genetic male sterility utilization
Blast resistance breeding at Vizianagaram a. Recombination among diverse genotypes:
VR 1112 x GE 6059 (Early)
For resistance to blast VR 1112 x GE 3138 (More No. of finger/ear)
i. VR 929 x GE 4449 VR 847 x FM 1863 (Long ear)
ii. VR 1101 x FM 5514 GPU 28 x FM 1894
iii. VR 1117 x GE 4129 CFMV 1 x FM 6423 (High grain yield)

CFMV 1 x GE 3138 (More No. of finger/ear)
GPU 67 x FM 1863 (Long ear)

At Athiyandal, a few of the trait specific accessions were utilized in the | TNEc 1335 X TNEc 1326
crossing programme. Along with the traits for yield increase, pest and | TNEc 1323 X TNEc 1326
disease resistant, bio-fortification and value addition lines were also | TNEc 1326 X TNEc 1299
sourced for crossing. TNEc 1335 X TNEc 1297
Trait specific accessions viz., high single plant yield HR 1017, TNAU 847, | TNEc 1338 X TNEc 1299
GE 3221, early duration (< 80 days)TNEc1332,TNEc1334,TNEc1335, blast
resistance GE 4449, TNAU 17, TNEc 1219 and shoot fly resistance TNEc | The hybrids of the above listed crosses raised during kharif, 2022 for
1374, GE 2816, GE 2735, TNAU 9 were selected and utilized as source for | evaluation of hybrid vigour along with the parents. The segregating

crossing. generations to be raised and promising single plants (ear to progeny)
The following crosses were made in Finger millet or families to be selected for further screening and utilization

TNEc 1324 x TNEc 1214

(High GrainCa., Extra early)

TNEc 1335 x TNEc 1214

(High Grain Yield, High Ca.).

At Dholi, collected germplasm were evaluated; Crosses were made and New crosses made to produce high yielding varieties with blast

single plants were selected in segregating generations resistant.

RAU 8 X GPU 28

RAU 8 X PR 202

RAU 3 X GPU 28

RAU 3 X PR 202
* Single plants/lines were selected in segregating generations as
follows:

1- F2- 107

2- Fs- 92

3- Fe- 77
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S No Progress during 2020-21 2021-22
4- Fs-77
5- Fe-35
6- F7-18

At Jagadalpur, crosses made for higher yield potential.

Name of Female parents (Well adapted to local environment, earliness,
Non-lodging) GPU-28, GE-3678, BR-14-27, BR-31
Name of male parents (High yielder, stuffy plant type) IR-01, BR-14-21,
GE-10, BR-14
No. of crosses attempted 04; Success rate 60;
Generation advance, F2, BC1F1, BC2F1 etc 130
Female parents BL-14, BL-41-3 Well adapted to local environment,
medium duration
Male parents BL-06, BL-04 High yielder, larger panicle size

No. of crosses attempted 04

. F2 generations raised and selection thereof.

e More crosses effected based on medium duration plant
type

At Kolhapur, a total 95 germplasm lines of finger millet were screened
during kharif 2020 for yield and morphological traits. The possible donor
lines identified as below.

Earliness = 19; Long ear length = 30

Dwarf type =14 & Higher no. of fingers =19.

1) KOPN 942: Copper brown seed colour, flat & erect finger, medium
maturity

2) KOPN 1059: High yield, more fingers

3) KOPN 1052: Compact ear, medium duration

) GPU 45: Early maturity

) KOPN 235: High yield, long ear & tall growing

) VL 376: High yield and early maturity

) GPU 67: High grain & fodder yield, Non lodging, short height

)

4
5
6
7
8) PR 202: Blast resistance, Earliness, Grain yield

Preliminary yield trials conducted during Kharif 2021.
Crosses/ hybridization attempted during kharif 2021.
The segregating materials from Athiyandal centre were evaluated.

At Mandya, recombination breeding using blast resistance variety GPU 48

was taken up. Partial male sterile line was used for crossing.

e  Crossing was made between GPU 66 and GPU 48 to develop lines
resistant to blast.

o Partial male sterile (PS1) line was used for crossing to develop lines
richin Fe and Zn.

PS1 x GE 1746 (Fe rich line)

PS1 x GE6635 (Zn rich line)

o Similarly, PS1 line was used for crossing to develop high yielding lines.

PS1 x KMR 630

PS1xKMR 316

PS1 x KOPN 330

Identification of F1 and Evaluation of segregating generations and
selection of high yielding lines.

2 Program Recombination breeding in foxtail millet

Major traits and activities Crossing for yield maximization and different durations, rust disease donors

At Athiyandal, a Co-operating centre, the listed cross combinations were
effected during Rabi, 2020-21 to create more variation for effective
selection.

Stable genotypes with good agronomic characters were selected as seed
parents. Trait specific parents were chosen for pollination and had been
raised as male parents

The following crosses were made in Foxtail millet

TNSi 382 x ISe 202

(High Grain Yield)

TNSi 383 x GS 206 (Large Panicle)

TNSi 384 x TNSi 373

(Drought Resistance)

TNSi 385 x TNSi 223

(More No. of Prod. Tillers/Plant).

Out of five advanced tenai cultures evaluated for yield, yield-contributing
trials and reaction to pest and diseases along with three checks during,
kharif, 2020 in RCBD with three replications, TNSi 382 recorded the
highest grain yield (2808 kg/ha) followed by TNSi 385 (2739 kg/ha) which
were 12.1 and 11.3 per cent increased yield over the check, ATL 1 (2505
kg/ha) respectively.

TNSi 385 X TNSi 380
TNSi 385 X TNSi 379
TNSi 382 X SiA 3159
TNSi 385 X SiA 4200
TNSi 382 X [IMRFxM-7
TNSi 385 X TNSi 353
TNSi 382 X TNSi 337
TNSi 382 X TNSi 353

Following crossed were made at RARS, Nandyal for genetic improvement
of foxtail millet.

Garuda x FxM-7
Garuda x FxM-2

SiA 3222 x SiA 3156, Garuda x SiA 4210
SiA 3222 x SiA 3159 Renadu x FxM-7
SiA 3222 x SiA 4227 Renadu x FxM-2
SiA 3223 x SiA 3156, Renadu x SiA 4210
SiA 3223 x SiA 3159 Crosses need to be attempted
SiA 3223 x SiA 4227
crosses made
3 Program: Genetic improvement of little millet and barnyard millet
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Major traits and activities: Crossing ‘for yield maximization and different durations, genetic diversification rust & smut diseases resistance donors
At Vizianagaram, following crosses were made. Little millet
Little millet a. For Yield maximization and different durations
a. For Yield maximization and Different durations i. Pedda Sama x LM 14
i. VS 6 x LM-19 ii. VS 13 x LM 69
ii. VS 25 x LM-52 b. For resistance to banded blight
b. For resistance to banded blight VS 33 x RLM 208
i. VS 6 xRLM 208 VS 38 x RLM 208
ii. VS 25 x RLM 208 Barnyard millet
Barnyard millet a. For resistance to banded blight
a. For resistance to banded blight i. VMBC 333 x LBT1
i. VMBC 333 x PRB 903 ii. DHBM-93-3 x PRB 903
i. VMBC 336 x PRB 903
At the Main Centre Athiyandal, the hybrids of the listed crosses were | The following crosses made in Little millet:
raised during kharif, 2020 for evaluation of hybrid vigour along with the | TNPsu 239 X TNPsu 231
parents. TNPsu 239 X TNPsu 227
The segregating generations were raised and promising single plants (ear | TNPsu 237 X IMR-LM-4006
to progeny) or families were selected for further screening and utilization. TNPsu 237 X [IMR-R 18 5004
Shoot fly resistance accessions TNAU 39, TNPsu323, TNAU 98 and early
duration accessions (85-100 days) TNAU 76/3, TNAU 66, TNPsu 229 in | The following crosses made in Barnyard millet:
little millet were selected and effectively utilized for crossing. TNEf 322 X TNEf 204
The following crosses were made in Little millet TNEf 323 X VL 254
TNPsu237 x TNAU 63/2 TNEf 322 X TNEf 307

(Short Duration) TNEf 322 X TNEf 301
TNPsu237 x TNPsu 317 TNEf 323 X TNEf 301
(Large Panicle)
TNPsu 239 x TNAU 12
(High Fodder Yield)
The following crosses were made in Barnyard millet:
TNEf 322 x TNEf 204
(Large Panicle)
TNEf323 x VL 254
(More Fodder Yield)
TNEf 322 x TNEf 301 (More Tillers)
TNEf 323 x TNEf 301
(Lodging Resistance)
At Ranichauri, evaluation of local baryard millet lines for three consecutive | No breeder at the centre
years was conducted at station against grain smut disease in barnyard
millet.
URJ-4 (HR) was found resistant to grain smut
4 Program: Pre-breeding for yield maximization in kodo millet

Major traits and activities: Crossing for yield maximization, short duration, genetic diversification

At Athiyandal, trait-specific accessions were selected.
Trait specific accessions for 1000 grain weight TNPsc 176, RPS 564, GAK- | Crosses were attempted in Kodo millet

13, early duration TNPsc317, RPS 694/3, BK 1-48-2, more No. of tillers per | TNPsc 325 X TNPsc 301

plant BK 43, RPS 92, KMNDL- 4-1 and panicle length TNPsc262, RPS | TNPsc 313 X RPS 520

694/4, TNPsc 313 were identified and selected for crossing. TNPsc 321 X RBK 155

Five advanced varagu cultures along with three checks were raised during | TNPsc 310 X RPS 694

kharif, 2020 in RCBD with three replications for yield evaluation. Among | A total of 100 seeds were sown in each treatment. In M2 generation
them, TNPsc 325 out yielded (3545 kg/ha.) followed by TNPsc 321 (3439 | the bulked seeds from individual treatments of M1 generation had
kg/ha.) which were 22.9 and 19.2 per cent increase over ATL 1 (2884 | been raised by adopting a spacing of 45 x 30 cm with three
kg/ha) respectively with a duration of 100-105 days. replications in randomized complete block design. Biometric
Mutation breeding in kodo millet: observations were recorded and individual plant data were used for
To induce and create variability in Kodo millet, two advanced cultures | statistical analysis.

TNPsc 176 and TNPsc 262 were chosen for irradiation with Gamma rays at
5 doses viz., 300,400,500,600 and 700 Gy. The seeds were irradiated at
BARC, Mumbai during rabi, 2020-21. They were sown along with the
control. The Miseeds were collected and the Mz will be raised during kharif,
21. In the laboratory studies the LDso values were arrived for the crop.
There is variability in the LDso values of two genotypes. The LDso of TNPsc
176 is 600 Gy while the LDso of the genotype is 500 Gy.

5 Program: Genetic improvement of proso millet

Major traits and activities: Crossing for yield maximization, genetic diversification

At Athiyandal Main centre, the following crosses were made in Proso | The following crosses made in Proso millet:
millet TNPm 282 X TNPm 251 TNPm 283 X TNPm 238
TNAU 145 x TNPm 418 TNPm 283 X TNPm 252

(Large Panicle) TNPm 282 X TNPm 247

TNAU 202 x TNPm 219 TNPm 282 X TNAU 164

(Short Duration)
TNPm230 x TNPm 513
(Large Panicle)

TNPm 230 x TNPm 309
(Short Duration)
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Five panivaragu advanced cultures along with two checks were raised
during kharif, 2020 in RCBD with three replications for yield evaluation. The
entry, TNPm 282 out yielded (2519 kg/ha) followed by TNPm 283 (2428
kg/ha) which were 15.1 and 11.0 per cent increase over the check, ATL 1
(2188 kg/ha) respectively.
6 Program: Blast resistance breeding program in finger millet
Major traits and activities: Screening lines and breeding material for disease resistance
At Vizianagaram, balst resistant lines were used for crossing- VR 1149, VR | Resistant genotypes were utilized in breeding programme
1192, VR 1188, VR 1201, VR 1205, VR 1151, VR 1159, VR 1138
At Athiyandal, lines PR1731, GPU104, KMR702 and RAUF17 have As per the programme screening lines against blast disease
recorded less incidences to all the three types of finger millet blast Blast resistance donor
diseases and it will be utilized for breeding programme TNEc 1335 X OEB 604
Further, Accessions GE 4449, TNAU 17, TNEc 1219 were screened for | TNEc 1338 X GPU 101
Blast resistance. TNEc 1323 X PR 1506
TNEc 1323 x GE 4449 TNEc 1326 X KMR 702
(Blast Resistance, White grain) TNEc 1335 X VR1130
TNEc 1326 x GE 4449 TNEc 1338 X BR-IAR -6
(Blast Resistance, Extra early) TNEc 1323 X PR 1371
Stem borer resistance donor
TNEc 1338 X VR 1110
TNEc 1323 X VR 1110
TNEc 1326 X VR 1110
At Mandya, 24 blast disease resistance lines identified from 580 | Selected most promising 10-12 entries were evaluated in disease hot
accessions were re-evaluated for their reaction to blast during Kharif 2020 | spots during Kharif 2021 to identify stable blast resistant genotypes.
and promising lines were selected for further evaluation.
20 multiple disease resistant lines have been identified for blast and foot | Identified genotypes were handed over to breeder for further crossing
rot disease from coordinated experiments programme
17 resistant lines have been identified against blast from station breeding | The disease screening activity will be continued
materials for disease resistance
7 Program: Shootfly resistance breeding program in little, proso and foxtail millets
Major traits and activities: Screening lines and breeding material for resistance to shootfly
At Athiyandal, less incidence of shootfly recorded due to even distribution | As per the programme screening lines against shootfly
of rainfall
Shoot fly resistance accessions in litlle millet TNAU 39, TNPsu323, TNAU | crosses made in Little millet:
98 and Proso millet TNPm 154, TNPm 237 were screened. TNPsu 239 X Vs 13
Crosses were made in Little Millet TNPsu 237 X [IMR LM-7162
TNPsu 239 x TNAU 76 TNPsu 239 X lIMR LM-8400-17
TNPsu223 x BL 2 TNPsu 237 X lIMR LM-8400-17
TNPsu224 x TNPsu 317 Crosses made in Proso millet:
Crosses were made in Proso Millet TNPm 282 X TNPm 238
TNAU 264 x TNPm 219 TNPm 283 X TNPm 251
TNAU 267 x TNPm 418 TNPm 282 X TNPm 252
TNPm 283 X TNPm 247
TNPm 283 X TNAU 164
Crosses made in Foxtail millet:
TNSi 385 X TNSi 354
TNSi 382 X SiA 3159
TNSi 385 X TNSi 337
At Nandyal, In foxtail millet, 99 germplasm lines were screened against | In foxtail millet, 400-500 lines were tested for resistance against
shoot fly at Bengalore. Little and Proso millet were screened at AICRP-SM | shoot fly at RARS, Nandyal and Bengalore.
at Bangalore. The Tolerant lines will be shared to Nandyal.
At Mandya, around 99 germplasms of foxtail millets were screened for | Large scale germplasms wiere screened for shoot fly (little, proso
shoot fly during Kharif 2020. and foxtail)
8 Program: Screening millet crops for tolerance to banded blight

Major traits and activities: Screening millet crops for tolerance to banded sheath blight

Tolerant genoptypes were identified at Vizianagaram.
Foxtail millet: SiA 187

Little millet: RLM 204, VS 31, VS 43

Barnyard millet: LRB-13, VMBC 341

Proso millet: TNPm 310, TNPm 311, VP 008, VP 016
Kodo millet: RPS 1005

Browntop millet: GPUBT 1

Resistant genotypes were utilized in breeding programme

At Athiyandal, less incidence of banded sheath blight recorded during the
screening trial established season

Crosses below were made in Finger Millet

FMV 1141 x FMV 1151

FMV 1151 X FMV 1141

Crosses were made in Foxtail Millet

SiA3282 x GSCY-1

Crosses were made in Little Millet

TNPsu 177 x IMRLM-8400-17

IIMRLM-8437-17 x BL 6

As per the programme lines were screened against banded sheath
blight

In kodo millet M2 and M3 generations were screened for banded blight
resistance
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Crosses were made in Proso Millet
TNPm 252 x TNPm 230 The F2 and F3 segregating generations were screened for sheath
GPUP 28 x TNAU 151 blight disease. How ever,the incidence of the disease was low and
Crosses were made in Barnyard Millet hence,the screening will be continued in advanced generations.
TNEf 204 x DHBM 33
TNEf 301 x TNEf 204
1. Pre-breeding activity
SN . . Co-ordinators at . L
o. Program Main center Co-operating centres IIMR Major activities
Pl/CoPI CCPI/CoPI

1 Genetic Bengaluru Mandya Dr.KN Ganapathy, | Recombination among diverse genotypes,
improvement of (Dr. TE. (Dr.CA Deepak) Dr.IK Das donors for resistance to diseases, genetic male
finger millet Nagaraja, Vizianagaram sterility utilization.

Dr K.B Palanna) (Dr.M. Anuradha, Action Taken:
Dr.SS Patro)
Dholi
(SK Singh)
Waghai
(Dr.HE Patil)
Ranchi
(Dr. Arunkumar)

2 Recombination Nandyal Athiyandal DrK Crossing for yield maximization and different
breeding in foxtail (CV Chandra (Dr.A Nirmala Kumari) Hariprasanna, durations, Rust disease donors
millet Mohan Reddy, Bengaluru Dr.IK Das Action Taken:

Dr.S. Saralamma) (Dr. T.E. Nagaraja)

3 Genetic Athiyandal Vizianagaram Dr.KN Ganapathy, | Crossing for yield maximization and different
improvement of (Dr.A Nirmala (Dr.M. Anuradha, Dr.Amasiddha durations, genetic diversification rust & smut
little millet and Kumari, Dr.SS Patro) Dr.IK Das diseases resistance donors
barnyard millet Dr.P.T. Rewa Action Taken:

Saravanan) (Dr.RP Joshi,Dr. AK Jain)
Ranichauri
(Dr.Lakshmi Rawat)

4 Pre-breeding for yield Rewa Athiyandal DrK Crossing for yield maximization, short duration,
maximization in kodo (Dr.RP Joshi, (Dr.A Nirmala Kumari) Hariprasanna, genetic diversification
millet Dr.AK Jain) Jagdalpur Dr.C Deepika Action Taken:

(Dr.AK Thakur)
5 Genetic improvement | Athiyandal Dholi Dr.Avinash Crossing for yield maximization, genetic
of proso millet (Dr.A Nirmala (Dr.SK Singh) Singode diversification
Kumari) Action Taken:
2. Breeding for disease and insect resistance
. Co-operating . .
S(;N Program Main center centre Colléa:r:)trritlng Co-or(iillhr’\lz:ors at Major activities
) Pl/CoPI CCPI/CoPI
Blast resistance Bengaluru Vizianagaram Dholi Dr.IK Das, Screening lines and breeding
breeding program in (Dr. T.E. (Dr.M. Anuradha, Dr. KN Ganapathy material for disease resistance
finger millet Nagaraja, Dr.KB | Dr.SS Patro) Athiyandal Action Taken:
Palanna) Mandya
(Dr.CA Deepak, Kolhapur
Dr.HR Ravindra),
Berhampur
Jagdalpur
Shootfly resistance Bengaluru Nandyal Waghai Dr.Shyam Prasad, K | Screening lines and breeding
breeding program in (Dr. T.E. (CV Chandra Kolhapur Dr.Hariprasanna, material for resistance to
little, proso and Nagaraja, Mohan Reddy, Athiyandal Dr. KN Ganapathy, shootfly
foxtail millets Dr.Prabhu Dr. S Saralamma) Viizanagaram Dr.Avinash Singode Action Taken:
Ganiger)
Screening millet Vizianagaram Rewa Athiyandal Dr.IK Das, Screening millet crops for
crops for tolerance to | (Dr.SS Patro, (Dr.AK Jain) Dr.KN Ganapathy, tolerance to banded sheath
banded blight Dr.M. Anuradha) | Bengaluru Dindori Dr.C Deepika blight
(Dr.KB Palanna) Action Taken:
Nandyal
(Dr.S Saralamma)
SN 3. Assessment of losses caused by major diseases and insects
: . Co-ordinator . -
0. Program Centers involved atlIMR Major activities

1. Assessment of losses due to Bengaluru Dr.IK Das Assessment of avoidable crop loss due to blast diseases

blast in finger millet (Dr.KB Palanna) under protected and unprotected conditions in finger millet
Mandya Action Taken:
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(Dr.HR Ravindra)
Berhampur
(Dr.Sushri Sangita
Bal)
Jagdalpur
(Dr.Prahlad Netam)
2. Assessment of loss due to shoot | Bengaluru Dr.Shyam Assessment of avoidable crop loss due to shoot fly under
fly in little, proso and foxtail millet | (Dr.Prabhu Ganiger) Prasad protected and unprotected conditions in little millet
Berhampur Action Taken:
(Dr.IOP Mishra) Recording the incidence of shoot fly in proso and foxtail
Dindori millets
(Dr.SK Choubey) Action Taken:
Ranchi
(Dr.MK Chakravarthy)
3. Assessment of losses due to Rewa Dr.IK Das Assessment of avoidable crop loss due to banded blight
banded blight in kodo millet (Dr.AK Jain) under protected and unprotected conditions in kodo millet
Vizianagaram Action Taken:
(Dr.SS Patro)
Athiyandal
(Dr.P.T.Saravanan)
S.No. 4. Target traits for crossing/mutation breeding at different centers
Crop Trait Centers involved Action Taken
1. Finger millet Varietal improvement Bengaluru
Jagdalpur
Mandya
Kolhapur
Vizianagaram
Athiyandal
Berhampur
Ranchi
Dholi
Waghai
Genetic male sterility Bengaluru
Mandya
Earliness Mandya
Ranchi
\izianagaram
Kolhapur
Dholi
Waghai
Tolerance to blast Mandya
Vizianagaram
Athiyandal
Kolhapur
Berhampur
Jagdalpur
High iron and zinc Bengaluru
Vizianagaram
2. Foxtail millet Varietal improvement Nandyal
Bengaluru
Athiyandal
Earliness Nandyal
Tolerance to foliar diseases & downy mildew Nandyal
Bengaluru
3. Little millet Varietal improvement Waghai
Athiyandal
Vizianagaram
Kolhapur
Jagdalpur
Rewa
Resistance to shoot fly Ranchi
Berhampur
Bengaluru
4. Kodo millet Varietal improvement Rewa
Athiyandal
Waghai
Jagdalpur
Tolerance to diseases- banded blight & Head Smut Rewa
5. Barnyard millet Varietal improvement Athiyandal
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Nandyal

Bengaluru

Tolerance to diseases- banded blight & smut Ranichauri

Rewa

6. Proso millet Varietal improvement Athiyandal

Dholi

Nandyal

Bengaluru

a. Nucleus & Breeder seed production

A copy of BSP | proformae allocating Breeder Seed (Table 1) and Nucleus Seed (Table 2) of small millets to be produced in
2022-23 in respect of varieties is enclosed here with. The program is to be taken up during Kharif season of 2022-23. The
allocation has been made based on consolidated indent as placed on the web site of www.seednet.gov.in of DOA and MOA,
New Delhi. All the Breeders/ Nodal officers concerned with small millets seed production are requested to take necessary
action to organize the seed production as per the allocation. It is requested to plan at least 15-20% more production than the
indent and make all the efforts to achieve the target. If your seed production fails in a particular season, then contingency plans
are to be made to produce the same in next favorable season in the same production year. The schedule of sending BSP
proforma is as follows:

BSP I ; Immediately after planting

BSPII Immediately after inspection by monitoring team.

BSPIV Communication of final seed production figures
(Last Dates: 15th October (Kharif) & 15th Feb (Rabi)

BSPV : Lifting Status against indent

The information in the above Proforma including contingency plan for production in case of crop failure should be sent to:
The Assistant Commissioner (Seeds), MOA&FW, Krishi Bhavan, New Delhi 001

The ADG (Seeds), Indian Council of Agricultural Research, Krishi Bhavan, New Delhi 001

Director, Indian Institute of Seed Science, Mau- 275101 (UP)

Director, Indian Institute of Millets Research (IIMR), Rajendranagar, Hyderabad 500030

Dr. B Venkatesh Bhat, Nodal Officer (Seed) IIMR, Rajendranagar, Hyderabad 500030

g

Due to delay in reporting in the prescribed proformae,
ICAR and Ministry of Agriculture are facing lot of inconvenience in the allocation of breeder seed, please help us to avoid this
situation. Therefore, kindly ensure that the BSP Proforma must reach Ministry, ICAR and Coordinator before due date. | also
request you to send the information in BSP Il to BSP V as per schedule given above to Drs B Venkatesh Bhat & Sooganna (e-
mail: seed@millets.res.in) for further compilation and submission to council.

Table: 1  BSP-I: Allocation of breeder’s seed production (National varieties): State-wise

Year of Indent: 2023 Year of production: 2022
S. Location/ Name and Notific | DAC Allocati Organization for
No address of Variety ation Inde whom seed is to be Members of monitoring team
Crop on(q.)
Breeder year nt produced
Q1Y QTY State QTY
(q) (q) (a)

1. Almora (Uttarakhand)
Dr. Dinesh Bihar 150 | 1. Dr. B. M. Pandey
Chandra Joshi VL 352 2013 1.80 2.00 NSC 0.10 | Scientist (Agronomy)
Scientist Uttarakhand 0.20 | ICAR-V.P.K.A.S, Aimora
(Breeding) VL Mandua . 2. Director, State Seed
ICAR- 347 2012 | 150 | 165 Bihar 150 | Gertification Agency Basanth

Finger Vivekananda NSC 0.10 | Vihar, Dehradun,
. ParvathiyaKrish HIL 0.04 | Uttarkhand — 248 006
millet iAnusandhansSa VL-376 2016 0.38 0.50 KVSS 0.20

nsthan TG 0.04 | 3. Managing Director
(VPKAS), §]= 0.60 | Uttarakhand Seed & Tarai
Almora -263 VL-379 2018 1.00 1.20 NSC 0.20 | Development Corporation, Pant
601 Uttarakhand 0.20 | nagar, P.O. Haldi, Dist. Nainital,
(Uttarakhand) VL-380 2018 | 0.80 1.00 OR 050 | Uttarkhand
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Uttarakhand | 0.20 | 4.Representative from State
NSC 0.10 | Dept of Agriculture
VL-382 2021 0.20 0.30 Uttarakhand | 0.20
. Uttarakhand | 0.30
Barnyard VLMadira 1 5008 | 090 | 1.10 Bihar 0.60
millet 207
Sub total 6.58 7.75 6.58
2. Ranichauri (Uttarakhand)
Barnyard Breeder PRJ1 2009 0.30 0.40 Uttarakhand | 0.30 | 1. Dr. Brij Mohan Pandey,
millet AICRP on Sr. Scientist (Agronomy)
Small millets, V.P.KA.S, Almora
Uttarakhand 2. Director, State Seed
University of Certification  Agency Basanth
Hort. & Vihar, Dehradun,Uttarkhand -
Forestry, Hill 248 006
Campus 3. Managing Director
Ranichauri- 249 Uttarakhand Seed & Tarai
199 Development Corporation ,
Tehri, Garhwal, Pant nagar, P.O. Haldi, Dist.
Uttarakhand Nainital, Uttarkhand
4 Representative from State
Dept of Agriculture
Sub Total 0.30 0.40 0.30
3. UAS, NSP Unit, Bengaluru
(Karnataka)
A GPU28 | 1998 | 025 | 00 | 023 | 1. Breeder, P.C. Unit (small
ppa/ N 0.05 .
Special Officer ™ 0.10 Millets), GKVK, Bangalore-
(Seeds), GPU 67 2010 0.10 0.15 569065
National Seed M35 | 2009 | 220 | 250 | Kamataka | 1.70 | & oioqcn famataka Siate
Finger Project, NSC 0.20 eeds & Organic Certi. Agency,
. Bellary Rd, Hebbal, Bangalore-
millet GKVK, UAS, TN 0.30 o
Bengaluru- 560 .
065 3. Reglonal Manager, ‘
NSC 0410 National Seeds Corporation,
GPU-66 2018 0.14 0.20 HIL 0.04 Hebbal, Bangalore 560024
: 4 Representative from State
Proso GPUP 25 o0 20 . N Dept of Agriculture
millet (PMV 442) ) ]
Sub Total 2.89 3.40 3.40
4. Mandya (Karnataka)
Divya 1. Director, Karnataka State
(MR 6) 2004 0.70 0.80 Karnataka 0.70 | Seeds & Organic Certification
Agency Bellary Road, Hebbal,
MR 1 1998 0.10 0.15 Karnataka 0.10 | Bangalore 560024,
2. Regional Manager, National
Indaf 7 1984 0.10 0.15 Karnataka 0.05 | Seeds Corporation Hebbal,
NSC 0.05 | Bangalore 560024, Karnataka.
Dr. Deepak C 3. Managing Director, KSSC Ltd.
B ) . Indaf 7 1988 0.05 0.06 Karnataka 0.05 | Hebbal, Bangalore- 560 024
reeder , RRS, .
Finger V.C. Farm, 4.Represen.tat|ve from State
millet Mandya KMR-204 Dept of Agriculture
fgg”ataka S 1 kwR301 | 2000 | 020 | 030 KA 0.05
NSC 0.05
N 0.10
KMR-630 2020 0.39 0.50 KA 0.05
NSC 0.10
OR 0.20
HIL 0.04
Sub Total 1.54 1.96 1.54
5. Hanumanamatti (Karnataka)
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Foxtail Special Officer HMT 100-1 2009 0.02 0.05 Karnataka 0.02 | 1. Director, Karnataka State
millet (Seed), UAS, DHFt-109-3 2018 0.16 0.20 Karnataka 0.16 | Seeds & Organic Certification
Dharwad Agency, Bellary Road, Hebbal,
DHLM-14-1 2018 | 0.10 0.15 NSC 0.10 | Bangalore 560024, Karnataka.
. 2. Managing Director
Little DHLM-363 | 2018 | 044 | 020 | Kamataka | 0.04 | Kamataka  State  Seed
millet NSC 040 | Corporation Ltd.  Hebbal
Bangalore- 560 024,
DHBM-93-3 | 2018 | 0.10 | 0.15 NSC 0.10 | 3Area Manager, NSC Ltd,
Devihosur village & post,
Barnyard DHBM-23-3 | 2018 | 160 | 180 NSC 0.10 Haveri- 581 110
millet uP 150 | 4.Representative from State
Dept of Agriculture
Sub Total 212 2.55 212
6. Nandyal (Andhra Pradesh)
Dr. 1. Managing Director, APSSDC,
Narasimhulu SiA 3085 2013 0.60 0.80 Bihar 0.60 HACA Bhavan, Hyderabad
Scientist -500 004
Foxtail (Breeding) Garura (SiA- 2020 0.04 0.10 AP 0.04 | 2. Director, AP State Seed
millet AICRP on 3222) Certification Agency,  1-10-
Small Millets 193,1st Floor, HACA Bhavan,
RARS, Nandyal 2012 0.17 0.50 AP 0.04 Hyderabad-500 004
-518 503(AP) SiA-3156 NSC 0.10 | 3.Regional Manager, NSC Ltd.,
TG 0.03 17-11, Tukaram gate
Lalaguda, Secunderabad-
500 017
4 Representative from State
Dept of Agriculture
Sub Total 0.81 1.40 0.81
7. ARS Dapoli
Head, Dept. of Dapoli safed 1.Managing Director,
Agril. Botany 1 2013 0.04 010 MH 004 Maharashtra State Seed
College of Dapoli 2 2017 0.04 0.10 MH 0.04 Corporation Ltd.,
Agriculture, MahabeejBhawan,
Finger Dr.B.S. Konkan Amaravathi road, Akola- 444
millet Krishi 004, Maharashtra
Vidyapeeth 2 .Director, Maharashtra State
Dapoli — 415 Seed Certification Agency
712 Ratnagiri Shastrinagar, Akola- 444 004
dist (MH) . 3.Regional Manager, National
Dapoli 3 005 010 NSC 0.05 Seed Corporation Ltd., No.
681-690,Gultekdi, Market yard,
Pune- 411 037
4 Representative from State
Dept of Agriculture
Sub Total 0.13 0.30 0.13
8. ARS, Vizianagaram (Andhra
Pradesh)
Dr. N. | Sri Chaitanya
Anuradha, (VRg47) | 012 | 0041 010 AP 004 14 " Regional Manager, APSSDC,
Breeder , Vegavathi 2019 0.24 0.30 AP 0.04 Visakhapatnam
Agricultural (VR 929) ' ' KVSS 0.20 | 2.Regional Manager, AP State
Finger Resgarch Sged Certification Agency,
millet Station, Visakhapatnam
Gajularega, CEMV 1 AP 0.04 3. Regional Manager, NSC Ltd.,
Vizianagaram — (Indravathi) 2021 0.44 1.00 ™ 0' 40 Tirupati Visakhapatnam
531001, ’ 4 Representative from State
Andhra Dept of Agriculture
Pradesh
Sub Total 0.72 1.40 0.72
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9. Kolhapur (Maharashtra)
Dr. Yogesh G 1.Managing Director,
Finger Ban, Breeder, Phule Nachini | 2013 0.02 0.05 Maharashtra | 0.02 Maharashtra State Seed
millet National Corporation Ltd.,
Agril.Res. MahabeejBhawan,
Project Amaravathi road, Akola- 444
Submontane 004, Maharashtra
zone, MPKV, 2 .Director, Maharashtra State
Shenda Park, Seed Certification Agency
,Kolhapur- Shastrinagar, Akola- 444 004
416012 3.Regional Manager, National
Seed Corporation Ltd., No.
Little Phule 0.11 0.15 Maharashtra | 0.01 681-690,Gultekdi, Market yard,
millet Ekadashi NSC 0.10 Pune- 411 037
4 Representative from State
Dept of Agriculture
Sub Total 0.13 0.20 0.13
10. Ranchi (Jharkhand)
Finger A 404 1993 0.10 0.15 Jharkhand 0.10 | 1.Managing Director, State
millet Dr. Arunkumar Seeds Corp. Ltd., Ranchi
Breeder BM 2 1996 0.10 0.15 Jharkhand 0.10 | 2. State Seed Certification
BAU, Kanke- Agency, Ranchi
Ranchi-843006, | Birsa Marua-3 3. Area Manager, NSC Ltd,
Jharkhand 0.50 0.60 Jharkhand 0.50 Sukhdeo Nagar, Rani, Road,
Ranchi- 834 005.
Sub Total 0.70 0.90 0.70
11. Athiyandal (Tamilnadu)
Kodo Dr. A. 1. Managing Director, Tamilnadu
millet Nirmalakumari TNAU 86 2017 2.30 2.50 MP 2.30 State Seeds Corporation,
Breeder, Chennai
Centre of 2. Director, State Seed
Excellence, Certification Agency,
Athiyandal, Tamilnadu, Chennai
TNAU, 3. Area Manager, NSC Ltd,
Tiruvannamalai Coimbatore
Dist. Tamilnadu 4 Representative from State
Dept of Agriculture
Sub Total 2.30 2.50 2.30
12. Jagdalpur (Chhattisgarh)
ChattisgarhR Chattisgarh 1. Managing Director,Rajya Beej
agi-2 2018 | 600 | 640 NSC | %% | Evam, Kiishi Vikas Nigam,
Finger Indira Tellbandha, Raipur- 492 001
millet Ragi- 1 2012 3.00 3.50 Chattisgarh | 3.00 | 2. Managing Director,
Dr. Prafulkumar | (BR7) Chattisgarh State Seed
Breeder . Chattisgarh 6.00 Certification Agency,
Aégj; on GG Ragi 3 1997 | 620 | 7.00 KVSS 020 | LabhandiFarm, Raipur-
g,&nsgmi”ets' Indira Ch t?'/lp h 158 3 :?ezaol\(/IJ;nager NSC Ltd
attisgarl . : Y
Kodo Kumharwand | Kodo ! 2012 | 325 | 400 P 100 | Telibandha, aipur- 492006
millet Farm, (BK1) Tamilnadu 0.05 | 4.Representative from State
Jagdalpur-494 | CG Kodo 2014 | 6.00 | 6.60 CG 6.00 | Deptof Agriculture
005, CG 8.00
Chattisgarh CG Kodo 3 2019 9.00 10.00 Up 100
CG Kutki 2 2016 6.00 6.60 CG 6.00
Little CG Kutki 1 2014 4.00 450 CG 4.00
millet -
CG Sonkutki
(BK 41-3) 2019 0.60 0.70 UP 0.60
Sub Total 44.05 | 49.50 44.05
13. Dindori/Rewa (Madhya
Pradesh)
Breeder, JK 137 2019 3.80 4.50 MP 3.80 | 1.Managing Director, Madhya
Kodo Tribal Research | JAWAHAR Pradesh Seeds &  Farms
millet Station, KODO-155 2000 002 003 KK 003 Development Corpn. Ltd.,
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JNKVV, (RBK-155) Mother  Theresa Marg, Area
Dindori, hills, Bhopal — 462 016
Madhya 2. Regional Manager, NSC Ltd.,
Pradesh 48/49, Industrial Area,
& Govindapura, Bhopal- 462 023.
Dr. RP Joshi, 3. Madhya Pradesh State Seeds
Breeder, Certification Agency, Office
College of Complex Gautam Nagar,
Agriculture,, Bhopal- 462 023.
JNKVV, Rewa JK4 2016 110 1.30 MP 4 Representative from State
Madhya 1.10 | Dept of Agriculture
Pradesh
Little
millet
Sub Total 4.92 5.83 4.92
14. Dholi (Bihar)
Dr. Swetha 1. Managing Director, Bihar
Foxtail Mishra Rajendra 2017 0.64 0.70 0.4 (HIL) UP 0.7 RajyaBeej Nigam Ltd. Mithapur
millet Tirhut College | Kauni-1 (0.6) Farm Campus, Mithapur, Patna
of Agriculture, | (RAU-2) 2. Director, State Seed
Dholi- 843 121 Certification Agency, Mithapur
Muzafarpur, Farm, Mithapur, Patna
Bihar 3. Area Manager, NSC Ltd, Near
Prabhat Talkies, Muzafarpur-
842 001
4 Representative from State
Dept of Agriculture
Sub Total 0.64 0.70 0.64
15. Behrampur (Odisha)
. Dr. PM Arjun 1.Director, Odisha State Seed &
::Hg:r Mohapatra, Sr. (OEB 526) 2016 050 060 ORISSA 050 Organic Products Certfication
Breeder, Kalua Agency, Plot No. 326, Near Bus
Centre for (OEB 532) 2020 0.50 0.60 ORISSA 0.50 Stand, Baramunda,
Pulses Bhubaneswar-3
Research, 2. Managing Director, Orissa State
Berhampur Seeds Corporation Ltd.,
Little PO.Kripasindhu | Kalinga Saun Samantarapur, Bhubaneswar-2
millet pur via 217 (OLM 3. Area Manager, National Seeds
Nimakhandi, 217)( 1.00 115 ORISSA 1.00 Corpn Ltd. 150, Industrial Estate
Dist. Ganjam - , Mancheswar Bubaneshwar-10
761001, 4 Representative from State Dept
Odisha of Agriculture
Sub Total 2.00 2.35 2.00
Grand Total | 69.83 | 8115 | | 69.83 |
Table: 2 Allocation of Nucleus seed production during Kharif 2022: Centre-wise
S. No. Centre Crop Name of Variety norﬁii:ra‘t)ign Nuclt::;)seed
1 |VPKAS, Almora |Finger millet VL 352 2013 5.00
VL 315 2006 5.00
VL 347 2012 5.00
VL-348 2016 5.00
VL-376 2016 5.00
VL-379 2017 5.00
VL 380 2018 5.00
VL 382 2020 5.00
Barnyard millet VL Madira 207 2008 5.00
Finger millet PRM 2 2011 5.00
2 |Ranichauri Barnyard millet PRJ 1 2009 5.00
Finger millet PRB-903 - 5.00
PRM-1 2009 5.00
PRM-2 2011 5.00
Proso millet PRC-1 2010 5.00
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. Year of Nucleus seed
S.No Centre Crop Name of Variety notification (kg)
Foxtail millet PRK-1 - 5.00
3 |PC Unit, Finger millet GPU 28 1998 5.00
Bengaluru GPU 48 2009 5.00
GPU 45 2001 5.00
KMR 630 2020 5.00
GPU 67 2010 5.00
ML 365 2009 5.00
GPU-26 2000 5.00
GPU-66 2018 5.00
Proso millet PMV-442 2019 5.00
4 |Mandya MR 6 2008 5.00
KMR 301 2012 5.00
Indaf 7 1984 5.00
KMR 204 2012 5.00
Finger millet KMR-340 2017 5.00
MR-1 1998 5.00
L-5 2002 5.00
Indaf-5 1985 5.00
Indaf-9 1988 5.00
5 |Hanumanamatti |Foxtail millet HMT 100-1 2009 5.00
DHFt—109-3 2018 5.00
Finger millet DHFM-78-3 2018 5.00
Proso millet DHP-2769 2018 5.00
Barnyard millet DHBM-93-2 2018 5.00
DHBM-93-3 2019 5.00
DHBM-23-3 2019 5.00
Little millet DHLM-14-1 2017 5.00
DHLM-36-3 2018 5.00
LMV-513 2019 5.00
6 |Kolhapur Finger millet Phule Nachini (KOPN-235) 2013 5.00
Little millet Phule Ekadashi (KOPN-83) 2016 5.00
Phule Bharti-1 5.00
7 |Dapoli Finger millet Dapoli-1 1994 5.00
Dapoli-2(SCN-6) 2017 5.00
Dapoli 3 2021 5.00
8 |Ranchi Finger millet A 404 1993 5.00
BM 2 1996 5.00
BM-3 5.00
JWM-1 5.00
Gundli 5.00
9 |Dholi Finger millet RAU 8 1989 5.00
Foxtail millet RAU-2 2017 5.00
Proso millet BR-7 1984 5.00
10 |Berhampur Finger millet Bhairabi (BM-9-1) 1999 5.00
Suvra (OUAT-2) 1999 5.00
Chilka (OEB-10) 2001 5.00
OEB-526 2011 5.00
OEB-532 2016 5.00
Little millet OLM-203 5.00
OLM-207 2.00
11 |Nandyal Foxtail millet SiA 3085 2011 5.00
SiA 3088 2012 5.00
SiA 3156 2012 5.00
12 |Vizianagaram Finger millet VR-936 2012 5.00
VR 847 2010 5.00
VR 762 2007 5.00
CFMV 1 2020 5.00
13 |Jagdalpur Finger millet Chattisgarh -2 (BR-36) 2015 5.00
Indira Ragi -1 (BR7) 2012 5.00
FMV-1102 (BR-14-3) 2019 5.00
Kodo millet Indira Kodo 1 (BK 1) 2012 5.00
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S. No. Centre Crop Name of Variety notification (kg)
Chhattisgarh Kodo-2 2014 5.00
KMV-543 (BK-36) 2019 5.00
Little millet BL-4 2016 5.00
BL-6 2014 5.00
14 |Dindori Kodo millet Jawahar Kodo 65 2009 5.00
JK 155 2000 5.00
Jawahar Kodo 13 (JK 13) 2007 5.00
JK-98 2010 5.00
JK-106 2009 5.00
JK-439 2005 5.00
RK-390-25 2012 5.00
Jawahar Kodo-137 2016 5.00
JK-48 2001 5.00
DPS-9-1 2011 5.00
Little millet JK-137 2019 5.00
JK-8 5.00
JK-36 2009 5.00
JK-4 2016 5.00
15 |Waghai Finger millet GNN-6 2016 5.00
GN-5 2016 5.00
GN-4 2006 5.00
GNN-7 2017 5.00
CFMV 2 2020 5.00
CFMV 3 5.00
Little millet GV-2 2016 5.00
GNV-3 2018 5.00
Kodo millet GAK-3 2018 5.00
16 |Perumalapalli Finger millet Vakula 2018 5.00
17 |Athiyandal Finger millet CO(Ra)14 2006 5.00
CO 15 2017 5.00
Foxtail millet CO(Te) 7 2005 5.00
Kodo millet CO3 2012 5.00
TNAU 86 2017 5.00
CKMV 1 2021 5.00
Little millet CO (Samai)4 2008 5.00
Barnyard millet CO (KV) 2 2008 5.00
MDU-1 2018 5.00
Proso millet CO(PV)5 2007 5.00
TNAU 145 2007 5.00
TNAU 151 2008 5.00
TNAU 164 2009 5.00
TNAU 202 2017 5.00
TNPm230 2018 5.00
18 |Madurai Barnyard millet MDU1 2019 5.00
19. |IIMR, Hyderabad |Little millet CLMV 1 2020 5.00
20. |Dahod Kodo millet CKMV 2 2021 5.00
Note:

1. Concerned Breeder should show the nucleus seed production plot to AICRP monitoring team as per the
decision taken during Annual Breeder Seed review meeting held at CCSHAU Hisar.
2. The nucleus seed monitoring report should be sent to Project Coordinator Small millets without fail
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B. Small millets agronomy

In accordance with the directions of Dr. Vilas A Tonapi, Director, IIMR & PC (Sorghum & Small millets) over virtual Annual
Group Meeting of AICRP on Sorghum (52" Group Meeting) & AICRP on Small Millets (33 Group Meeting) held from 28-
291 April 2022 and also as per the discussions held during Principle Investigator's presentation on April 28t and 29t, 2022,
the Technology Recommendations and Technical Programme of Small Millets Agronomy for the year 2022-23 are finalized
and the details are as follows.

A) Technology Recommendation

In Finger millet, 100% RDF + soil application of liquid biofertilizer (6.25 - 7.5 liters mixed with 500 kg FYM and
apply in furrows before sowing or 85% RDF + soil application of liquid biofertilizers produced significantly higher
grain and straw yield and had a positive impact on soil microflora and nutrient uptake by crop.
Scientists involved: T.S.Sukanya, A.L.Narayanan and Kaushal Kishore

2. For Proso millet, Barnyard millet, Kodo millet and Browntop millet, 20 kg K-O/ha was found as the most optimised
dose to achieve higher productivity.
Scientists involved: T.S.Sukanya, K.Sathiya, Kaushal Kishore, Manisha Shyam, A.K.Takur,
Yogesh Gangadhar Ban, Jyotsna Kiranmai and Ajay Kumar

B) Technical programme for the year 2022-23
Multi-location trials

2.1 Evaluation of pre- released genotypes to fertility levels
Finger Millet

2.1.1: Response of pre released finger millet varieties to different levels of fertilizer under rainfed condition.
Treatments:

Finger millet (South Zone)

Main plot: Fertility levels (F): 4 Sub plot: Varieties (V): 4
Fo: Absolute control Vi:FMV1194

F1: 75 % RDF V2:GPU 67*

F2:100% RDF V3VL376*

F3:125 % RDF V4:PR202*

* National check

Finger millet (North Zone)

Main plot: Fertility levels (F): 4 Sub plot: Varieties (V): 6
Fo: Absolute control Vi FMV1191
F1: 75% RDF V2:FMV1194
F2:100% RDF V3:FMV1198
F3:125 % RDF V4:GPUBT*
Vs VL376*
V6:PR202*

* National check

South Zone: Treatment combinations:
Main plot — Fertility Levels- F (4) Sub plot: varieties -V (4)

North Zone: Treatment combinations:
Main plot — Fertility Levels- F (4) Sub plot: varieties -V (6)

Design : Split plot Replications 3

Plot size :Gross:4.5mx4.2m;  net:3.3mx3.8m

Spacing :30cmx10cm Fertilizer : RDF for Rainfed crop
Location:

South Zone: Mandya, Peddapuram, Vizianagaram and Waghai
North Zone: Almora, Dindori, Ranchi and Ranichauri

Foxtail Millet
2.1.2: Response of pre released foxtail millet varieties to different levels of fertilizer under rainfed condition.
Treatments:
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Foxtail millet

Main plot: Fertility levels (F): 4

Sub plot: Varieties (V): 3

Fo: Absolute control V1:FXV645

F1: 75 % RDF \/2:DhFt 109-3*
F2:100% RDF V3:SiA 3156
F3:125 % RDF

* National check

Treatment combinations:
Main plot — Fertility Levels- F (4)

Sub plot: varieties -V (3)

Fertilizer : RDF for Rainfed crop

Design : Split plot Replications 03
Plot size : Gross: 4.5mx4.2m; Net: 3.5mx.3.8m
Location: Hagari, Kolhapur, Mandya and Nandyal

Proso Millet

2.1.3: Response of pre-released proso millet varieties to different levels of Fertilizer under rainfed conditions.
Treatments:

Proso millet

Main plot: Fertility levels (F) : 4 Sub plot: Varieties (V): 4

Fo: Absolute control V1:PMV 466

F1: 75 % RDF V2 TNAU164*

F2:100% RDF V3. TNAU202*

F3:125 % RDF V4 TNPm230*

* National check
Treatment combinations :
Main plot - Fertility Levels- F (4)

Design : Split plot
Plot size : Gross:4.5mx4.0 m;
Locations : Athiyandal, Dholi,

Barnyard Millet

Sub plot: varieties -V (4)
Replications 23
net: 3.5mx3.6m
Dindori and Vizianagaram

Fertilizer : RDF for Rainfed

¢

£l

2.1.5: Response of pre released barnyard millet varieties to different levels of fertilizer under rainfed condition.

Treatments:

Barnyard millet

Main plot: Fertility levels (F): 4

Sub plot: Varieties (V): 3

Fo: Absolute control V1:BMV611

F1: 75 % RDF \/2:.DHBM 93-3*
F2:100% RDF V3:VL 207*
F3:125 % RDF

* National check

Treatment combinations:
Main plot — Fertility Levels- F (4)

Sub plot: varieties -V (3)

Design - Split plot Replications 03

Plot size :Gross: 4.5mx4.2 m; net:3.5mx.3.8m

Fertilizer : RDF for Rainfed crop

Locations : Almora, Bengaluru, Jagdalpur and Ranichauri

Kodo Millet

2.1.6: Response of pre-released Kodo millet varieties to different levels of fertilizer under rainfed conditions.
Treatments

Kodo millet

Main plot: Fertility levels (F): 4

Sub plot: Varieties (V): 4

Fo: Absolute control V1:KMV 568
F1: 75 % RDF V2: TNAU-86*
F2:100% RDF V3:RK-390-25*
F3:125 % RDF V4:CKMV1*

* National check

Treatment combinations :

Main plot - Fertility Levels- F (4)
Design - Split plot

Sub plot: varieties -V (4)
Replications 03
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Net: 3.5mx 3.6 m
: Athiyandal, Dindori, Jagdalpur and Rewa

Plot size : Gross:4.5mx 4.0 m;
Locations

Fertilizer : RDF for Rainfed

Observations to be recorded in all trials of Evaluation of pre- released genotypes to fertility levels (2.1.1 to 2.1.6)

1. Plant height (cm) at harvest
2. No. of Productive tillers / plant
3. Days to 50% maturity

4. Days to maturity

5. 1000 seed weight (g)

6. Grain yield (kg/plot)

7. Straw yield (kg/plot)

2.2. Nutrient management in small millets

8. Harvest index (%)

9. Gross return (Rs./ha)

10.Net return (Rs./ha)

11.Cost of Cultivation (Rs./ha)

12.B:C ratio

13.Nutrient (NPK) uptake by grain and straw (kg/ha)

2.2.1. Response of small millets to liquid biofertilizers and their mode of application

Treatment: 11
T1: 100% RDF + Seed treatment with liquid biofertilizer
(4-5 mli/kg seed) followed by soil application of liquid
biofertilizer (2.5-3 liter, mix with 200 kg FYM and
apply in furrows at sowing for one acre area)
T2: 100% RDF + Seed treatment with Liquid biofertilizer
T3: 100% RDF + Soil application of liquid biofertilizer
T4: 85% RDF + Seed treatment with liquid biofertilizer (4-
5 mi/kg seed) followed by soil application of liquid
biofertilizer (2.5-3 liter, mix with 200 kg FYM and
apply in furrows at sowing for one acre area)
Design :RCBD Replications

Locations: All centers in respective crops
Foxtail millet: Bengaluru, Dholi, Nandyal

Proso millet: Dindori, Mandya, Ranchi

Little millet: Jagdalpur, Mandya, Vizianagaram
Kodo millet: Athiyandal, Dindori, Ranchi
Barnyard millet: Jagdalpur, Mandya, Ranichauri

: Three (3)
Plot size :Gross: 4.5mx4.2 m; net:3.3mx3.8m

Ts: 85% RDF + Seed treatment with Liquid biofertilizer

Te: 85% RDF + Soil application of liquid biofertilizer

T7: 70% RDF + Seed treatment with liquid biofertilizer (4-

5 mllkg seed) followed by soil application of liquid
biofertilizer (2.5-3 liter, mix with 200 kg FYM and

apply in furrows at sowing for one acre area)

Ts: 70% RDF + Seed treatment with Liquid biofertilizer

To: 70% RDF + Soil application of liquid biofertilizer

T10: Recommended dose of fertilizer

T11: Absolute control

Browntop millet: Athiyandal, Bengaluru, Kolhapur (Plot size: Gross: 4.5 mx4.0m;  net: 3.6 m x 3.6 m)
Note: The trial on Finger millet is concluded and the recommendation is made.

Observations to be recorded

1. N, P20s and K20 status, pH, EC and organic carbon of
the soil before and after experiment

2.Plant height (cm)

3. No. of productive tillers/plant

4.Dry matter accumulation at 30,60,90 DAS and at
harvest

5. Days to 50% Flowering

6. Days to maturity

7.1000 seed weight (g)

8. Grain yield (t/ha)

9. Straw yield (t/ha)

10. Harvest Index (%)

11. Gross return (Rs./ha)

12. Net return (Rs./ha)

13. Cost of cultivation (Rs./ha)

14. B:C Ratio

15. Nutrient (NPK) uptake by grain and straw (kg/ha)
16. Disease and pest incidence

2.2.2. Response of Finger millet to non-chemical (organic) farming under rainfed and irrigated situation

(New trial)
Treatments: 10
T1: Absolute control (Unmanured and unfertilized)
T2:100% RDN through Vermicompost (50% at basal &
50% at 30 DAS) (PK balance through natural

minerals)

T3: 100 % RDN through Neem cake (PK balance
through natural minerals)
T4: 100 % RDN through FYM (PK balance through
natural minerals)

T5: Green manuring+ 50% RDN through vermicompost
(50% at basal and 50% at 30 DAS)

T6: Green manuring+ 50% RDN through Neem cake

T7: Green manuring+ 50% RDN through FYM

T8: Bio-fertilizers (Azospirillum + PSB + KSB)

T9: ZBNF (Beejamrutha, Jeevamrutha, hand weeding
and earthing up)

*T10: Check (Recommended package) (outside the
block or in separate block)

For insect pest - Neemastra, Agniastra, Shuntiastra and Bramhastra)

Design  :RCBD Replications: Three (3)

Plot size : Gross:4.5mx4.2m; net:3.3mx3.8m
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Locations: Athiyandal, Bengaluru, Dholi, Dindori, Hagari, Jagdalpur, Mandya, Nandyal, Ranichauri, Waghai

Observations to be recorded:

1. N, P20s and K20 status, pH, EC and organic carbon of
the soil before and after experiment (soil chemical,
physical and biological parameters before and after
completion of the experiment)

2. Plant height (cm)

3. Plant stand per m2

4. No. of productive tillers

5. Dry matter accumulation at 30, 60,90 DAS and at
harvest

6. Days to 50% flowering and maturity

7. 1000 seed weight (g)

8. Grain yield (t/ha)

9. Straw yield (/ha)

10. Harvest Index (%)

11. Gross return (Rs./ha)

12. Net return (Rs./ha)

13. Cost of cultivation (Rs./ha)

14. B:C Ratio

15. Disease and insect incidence monitoring

16. Weed dynamics study

17. Nutrient (NPK) uptake by grain and straw (kg/ha)

Note: The trial on “Response of small millets to different doses of potassium nutrient” is concluded and the recommendation

is made.

2.2.3: Nano fertilizers for sustainable millet production under different systems of establishment in Small Millets

2.2.3.1 Nano fertilizer use in Finger millet
Treatment: 14

T+: TP with recommended practices

T2: DS with recommended practices

Ts: Trwithout N application

T4: T2 without N application

Ts: TP with 50 % Rec. N + ST

Te: TP with 50 % Rec. N +RD

Tz: TP with 50 % Rec. N +FS

Note :

ST : Seed treatment with 1000 ml nano nutrient /ha seed

RD : Root dipping with 1000 ml nano nutrient /ha seedling
FS : Foliar spray @ 0.4% solution at 25-30 and 45- 50 DAT or DAS

TP : Transplanting

DS: Drill sowing

Rec. FYM, 100 % P and K are uniform for all the treatments
Design :RCBD Replications

Plot size :Gross:4.5mx4.2m; net: 3.6 mx3.8m

Ts: TP with 75 % Rec. N + ST
To: TP with 75 % Rec. N+ RD
T10: TP with 75 % Rec. N + FS
T11: DS with 50 % Rec. N + ST
T12: DS with 50 % Rec. N +FS
T13: DS with 75 % Rec. N + ST
T14: DS with 75 % Rec. N + FS

: Three (3)

Locations: Bengaluru, Karaikal, Kolhapur, Ranichauri, Vizianagaram

2.2.3.2 Nano fertilizer use in Foxtail millet, Little millet, Proso millet, Kodo millet, Barnyard millet & Browntop millet

Treatment: 12

T+ : Sowing with recommended practice

T2 : T1 without Nitrogen application

Ts : Sowing with 50% RDF + Seed treatment

Ta: Sowing with 50% RDF+ Foliar spray at active tillering
stage

Ts : Sowing with 50% RDF+ Foliar spray at 7-10 days
before flowering

Te : Sowing with 50% RDF+ Foliar spray at active tillering
stage and 7-10 days before flowering

Tz : Ts + Foliar spray at active tillering stage and 7-10
days before flowering
Design :RCBD Replications
Locations: All centers in respective crops

Foxtail millet: Dholi, Mandya, Nandyal, Ranchi
Little millet: Jagdalpur, Kolhapur, Waghai

Ts : Sowing with 75% RDF + Seed treatment

To: Sowing with 75% RDF+ Foliar spray at active tillering
stage

T1o: Sowing with 75% RDF+ Foliar spray at 7-10 days
before flowering

T11: Sowing with 75% RDF+ Foliar spray at active
tillering stage and 7-10 days before flowering

T12: Ts + Foliar spray at active tillering stage and 7-10
days before flowering

: Three (3)
Plot size :Gross: 4.5mx4.2m; net: 3.6 mx3.8m

Observations to be recorded under nano fertilizer use in small millets:

1. Plant height
2. Number of productive tillers hill-*
3. Leaf area hill-1

4. Dry matter accumulation (g hill-")
5. Panicle length(cm)
6. Panicle weight(g)
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7. Total no. of grains and filled grains
8. 1000 seed weight

9. Grain yield(kg ha)

10.Straw yield(kg ha)

11.Harvest index

12.Cost of cultivation

13.Gross returns

14.Net returns

15.B: C ratio

16.Nutrient use efficiency

17.Protein analysis

18.Fibre content

19.Sail pH, EC, OC, N, P, K before sowing and after
harvest of the crop

20.N, P and K uptake at harvest

2.2.4 Effect of foliar application of water soluble fertilizer (WSF) on growth, yield and nutrient uptake of small millets

Treatment:13

T1: Absolute control

T2: 100% RDF as soil application

Ts: 75% as soil application

T4: 50% as soil application

Ts: 50% RDF + 1.5% 19-19-19 at panicle initiation,
flowering and grain development stage

Te: 50% RDF + 2.0% 19-19-19 at panicle initiation,
flowering and grain development stage

Tz 75% RDF + 1.5% 19-19-19 at panicle initiation,
flowering and grain development stage

Ts: 75% RDF + 2.0% 19-19-19 at panicle initiation,
flowering and grain development stage

Design :RCBD
Replications : Three (3)
Plot size :Gross:4.5mx42m;  net:3.6mx3.8m

Locations: All centers in respective crops

Finger millet: Bengaluru, Mandya, Ranchi, Vizianagaram
Little millet: Kolhapur, Nandyal, Waghai

Kodo millet: Athiyandal, Dindori, Jagdalpur
Observations to be recorded:

1.Physico-chemical characteristics of soil (soil texture,
pH, EC, OC, and available N, P & K) before application
of treatments (at least 2-3 samples from each
replication).

2. Gravimetric soil moisture content at sowing and at
harvest

3. Daily and weekly weather data

4. Days to 50% flowering

5. Plant height at harvest (cm)

6. Leaf area per hill (cm?)

7.1000 seed weight

7. Grain yield(kg/ha)

To: 50% RDF + 1.5% KNOs at panicle initiation, flowering
and grain development stage

T10:50% RDF + 2 % KNOs at panicle initiation, flowering
and grain development stage

T11:75% RDF + 1.5% KNOs at panicle initiation, flowering
and grain development stage

T12.75% RDF + 2.0 % KNOs at panicle initiation,
flowering and grain development stage

T13: Water spray at panicle initiation, flowering and grain
development stage

8. Straw yield(kg/ha)

9. Harvest index

9. N, P and K-Content (%) in plant

11. Nutrient (NPK) uptake by plant (kg/ha)
12. Nutrient use efficiency

13. Economics

i. Cost of cultivation (Rs./ha)

ii. Gross monetary returns (Rs./ha)

iii. Net monetary returns (Rs./ha)

iv. Benefit: cost ratio

14. Soil pH, EC, OC, N, P, K before sowing and after
harvest of the crop

2.2.5 Screening of Finger millet cultivars for Nitrogen use efficiency (New trial)

Main plots: Nitrogen levels (N)

N1: Control — No nitrogen

N2: 50% Recommended N dose (with 100% P and K)
N3:100% Recommended N dose (with 100 % P and K)
Sub plots: varieties (V)

Varieties (5): The varieties identified as promising
Design: FRCBD Replication: 3

Plot size: Gross 4.5m x4.0m; Net: 3.3mx3.6m

Locations: Athiyandal, Bengaluru, Dholi, Hagari, Jagdalpur, Karaikal, Kolhapur, Ranichauri

Observations to be recorded:

1. Recording the visual symptoms of N deficiency if any,
during crop growth.

2. Days to 50% flowering

3. Tillers and panicle number/m2 at harvest

4. Panicle length/ weight

5. No. of filled grains/ panicle

6. 1000 seed weight

7. Grain and straw yield in kg/ha

8. N % and uptake in grain and straw
9. Nitrogen use efficiency (%)
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2.3: Weed management for small millets

2.3.1: Chemical weed control studies in Small millets
Treatments: 11

T1: Isoproturon (75%WP) @ 0.75 kg a.i./ha,

T2: Oxadiargyl 80WP @150 g a.i./ha

Ts: Bensulfuron methyl + Pretilachlor @ 3kg a.i./ha

Ta: Pretilachlor (30 EC) @ 0.3kg a.i./ha

Ts: Bispyribac sodium (10% SC) @12.5g a.i./ha at 15-20
DAS

Te: Ethoxysulfuron (15 WG) @15 g a.i./ha at 15-20 DAS

Al India Coordinated Research Project on Sorghum, Hyderabad

1IMR

T7: Metsulfuron methyl + Chlorimuron ethyl 20 WP @ 20
g a.i./ha (15-20 DAS)

Ts: Tembotrione (42% SC) @ 60.4 g a.i./ha

To: 2,4 D sodium salt 80WP 800 g a.i’ha (15-20 DAS)
T1o: Two hand weeding at 20 and 40 DAS

T11: Un weeded check

Design :RCBD Replications : Three (3)
Plot size : Gross: 4.5 mx4.5m; Netplot: 3.3mx4.1m
Crop/variety : Small Millets

Location:

Finger millet: Bengaluru, Dholi, Ranichauri, Vizianagaram
Little millet: Dindori, Kolhapur, Nandyal, Waghai
Observations to be recorded:

1. Plant height (cm) at harvest

2. Days to maturity

3. 1000 seed weight (gm)

4. Grain yield (kg/plot)

5. Straw yield (kg/plot)

6. Harvest index (%)

7. Gross return (Rs./ha)

8. Net return (Rs./ha)

9. Cost of Cultivation (Rs./ha)

10. B:C ratio
11. Weed density (1m2 area) (sedges, grasses &
Broadleaved weeds) at 30, 60, 90 DAS and at harvest

12. Weed dry weight (g) at 30, 60, 90 DAS and at
harvest

13. Weed control efficiency (%) at 30, 60, 90 DAS and at
harvest

14. Weed Index (%)

2.4: Moisture conservation in Small Millets

2.4.1 Effect of mulching and hydrogel on the productivity of Finger millet under rainfed conditions

Treatment: 8

T+ : Control

T2 : Crop residue mulch @ 5.0 t/ha
Tz : Hydrogel @ 2.5 kg/ha

T4 : Hydrogel @ 5.0 kg/ha

Ts : Hydrogel @ 7.5 kg/ha

Te: T2 + Hydrogel @ 2.5 kg/ha
T7: T2 + Hydrogel @ 5.0 kg/ha

Ts: T2 + Hydrogel @ 7.5 kg/ha

Design :RCBD

Replications : Three (3)

Plot size : Gross: 4.5 mx4.5m; Netplot: 3.3mx4.1m
Crop/variety : Small Millets

Centre: All centers in respective small millet crops

Finger millet: Bengaluru, Hagari, Jagdalpur, Karaikal
Foxtail millet: Kolhapur, Mandya, Nandyal, Ranchi
Barnyard millet: Athiyandal, Dholi, Dindori
Observations to be recorded:

1. Plant stand after at 30 days after sowing (plants per net plot).
2. Plant stand at harvest (plants per net plot).

2. Plant height (cm)

3. Number of productive tillers/hills

4. 1000 seed weight(g)

5. Grain yield (kg/ha)

7. Straw yield (kg/ha)

8. Water use efficiency (kg/ha-cm)

9. Economics: Gross return (Rs./ha), Net return(Rs./ha), Cost of cultivation(Rs./ha) and B:C ratio
10. Gravimetric soil moisture content at sowing and at 15 days interval till harvest

10. *Soil Microbial biomass C
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11. *Soil enzymes (Urease, Dehydrogenase, Acid Phosphatase and Alkaline Phosphatase)

12. *Fungal, Bacterial and Actinomycetes counts

Note: The trial for 2022-23 is not allotted for Waghai, Ranichauri and Vizianagaram as high rainfall is coinciding with sowing
operation and the impact or purpose of the trial under high rainfall or irrigated situation is not served.

2.5: Millet cropping systems for sustainable productivity
2.5.1: Enhancing the millet — system productivity with inter crops
Treatments: 13

T+: Small millet + Field bean (4:2)

T2: Small millet +Field bean (6:2)

Ta: Small millet + Horse gram (4:2)

Ta: Small millet + Horse gram (6:2)

Ts: Small millet + Ground nut(4:2)

Te: Small millet + Ground nut(6:2)

T7: Small millet + Niger(4:2)

Ts: Small millet + Niger(6:2)

To: Sole crop of Small millet

T+o: Sole crop of Field bean

T11: Sole crop of Horse gram

Ti2: Sole crop of Groundnut

T13: Sole crop of Niger

Design : RCBD Replication: 3 Plotsize: 4mx5m RDF to Base crop
Centres: All centers in respective small millet crops
Finger millet: Bengaluru, Mandya, Ranichauri

Foxtail millet: Bengaluru, Jagdalpur, Kolhapur, Nandyal
Observations to be recorded:

. Plant height of base crop (cm) at harvest

. Plant height of inter crop (cm) at harvest

. Days to maturity of base crop

. Days to maturity of Inter crop

. 1000 seed weight of base crop(g)

. Base crop Grain yield (kg/plot)

. Base crop Straw yield (kg/plot)

. Base crop Harvest index (%)

. Inter crop Grain yield (kg/plot)

10. MGEY (kg/ha)

11. Gross return (Rs./ha)

12. Net return (Rs./ha)

13. Cost of Cultivation (Rs./ha)

14. B:C ratio

O OoO~NO OB WN -

2.5.2: Assessing the performance and yielding ability of millets in Rice fallows
Objective: Quantifying production potential of millets under zero tillage in rice fallows.
Season & year: Rice fallow season, 2020-21; Time of sowing: November/December, 2020
Crops (5): Best performing hybrid / variety to be used
1) Sorghum
2) Pearl millet
3) Finger millet
4) Foxtail millet
5) Barnyard millet
Design: RBD; Replications: 3
Plot size: Gross: 4.50 m x 5.00 m =22.50 m?
Net: 3.60 m x 4.40 m=15.84 m2 (No. of rows: 8; Row length: 4.4 m)
Spacing: Pearl millet and sorghum: 45 cm x 10 cm. Ragi, foxtail and barnyard millet: 30 ¢cm x 10 ¢cm
Locations: Nandyal, Mandya, Athiyandal, Karaikal, Kolhapur, Jagdalpur, Ranchi, Vijaynagaram
Soil & Crop Management: Paddy field: Milletcrops should be sown immediately after harvest of paddy under zero-tillage by
dibbling method and raised with two to three irrigations.
Nutrient/Fertilizer management: Fertilizer management as per recommendation of Rice Fallows.
Observations to be recorded:
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14. Plant stand after final thinning and at harvest (plants per net plot and /m?2).

15. Days to 50% flowering and physiological maturity
16. Plant height at harvest (cm)
17.  Number of panicles/m(fingers/m2 in ragi)
18. Grains (Number/panicle)
19. Test (1000-grain) weight (g)
20. Grain yield (kg/net plot),
21. Dry fodder (straw) yield (kg/net plot) at physiological maturity
22. Harvestindex (%)
23. Nutrient (NPK) uptake by grain and straw/stover (kg/ha)
24. Pest and disease incidence
25. Economics
a. Cost of cultivation (Rs./ha)
b.  Gross monetary returns (Rs./ha)
c. Net monetary returns (Rs./ha)
d. Benefit: cost ratio

2.5.3: Intensification of rain-fed small millet production
The trial is discontinued due to technical reasons.

2.6: Performance and economic evaluation farm machinery in small millets (New trial)
Harvesting method (H)

H1: Manual method

H2: Reaper

H3: Combined harvester

Promising varieties (V):

V1: Long duration variety

V2: Medium duration variety

V3: Short duration variety

V4: Lodging resistant /tolerant variety

V5: Locally/largely adopted variety at farmers’ field
Plot size: 100 m2

Strip- length: 25 m and width: 4m

Location: Bengaluru, Dholi, Hagari, Jagdalpur, Karaikal, Mandya
Observations to be recorded:

1. Plant height(cm)

2. Plant stand per m?

3.1000 seed weight

4. Number of productive tillers

5. Days to maturity,

6. Grain yield(kg/ha)

7. Straw yield(kg/ha)

8. Harvest Index

9. Gross returns (Rs./ha)

10.Cost of cultivation (Rs./ha)

11.Net returns (Rs./ha)

12.B:C ratio

13.Grain harvesting loss in the field and harvested yield
14.Labour requirement / ha / important field operation
15.Lodging per cent

16.Percentage of spoilt grain

17.Operation time

18.Field efficiency (%)

19.Stubble height after harvesting(cm)

20.Left out plant shoots / M2

21.Shattering losses (%)

22.Fuel consumption(l/hr)

A. Location specific trials

1: Integrated Approach for higher production and productivity of Small Millets
Main plot:Planting Method

Sub plot: Fertilizer level

Sub sub plot; Seed priming
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Method of planting or Establishment method
S1- Direct seeded (20 x 10 cm)
S2-Transplanting (30 x 10 cm)
Fertilizer level or fertility level
N1-75%

N2- 100%

N3-125%

Seed Priming

P+-Control

P2-Hydro priming
Ps-Pseudomonas fluorescens
P4- 1% KNO3 for 6 hr

Design: Factorial RBD
Replication: Three

Location: Jagadalpur

2: Performance of small millets and to study crop weather relationships under different sowing windows of three

seasons

Treatment details:

Main plots: Small millet crops-5

Small millets(C): C1: Foxtail millet, Cz: Little millet, Cs: Barnyard millet, C4: Proso millet, Cs: Browntop millet
Sub plots: Sowing windows-4(Kharif)

S1: August 1stFN, Sz: August 2"@FN, Ss: September 15t FN, S4: September 2nd FN

Sub plots: Sowing windows-4(Rabi)

S1: October 1tFN, Sa: October 2"dFN, S3: November 15t FN, S4: November 2nd FN

Sub plots: Sowing windows-4(Summer)

S1: January 1stFN, S2: January 2" FN, Ss: February 15t FN, Sa: February 2nd FN

Design: Split Plot; Replication: Two; Plot size : Gross: 4.5m x 4.0 m

Spacing : 30 cm x 10 cm(Foxtail, Little millet, barnyard millet and proso millet) and 45¢cm x 10 cm(browntop millet)
Location: Bengaluru

3: Studies on the role of system of Ragi intensification (SRgl) in mitigating climate change

Treatments: Sowing windows(S) Varieties: (V)
S1:May 1st week V1 TRY 1
S2:May 2nd week V2:CO 14
Ss:May 3 week V3:.CO 15
Sa:May 4t week

Design: Factorial RBD, Replications: 3
RDF: As per recommendation
Location: Karaikal

4: Evaluation of response of different varieties of Barnyard Millet for organic production system.
Main Plot; 4 Varieties (VL 172, VL 207, PRJ-1, DHBM 93-3)

Sub Plot: 3 (Control, FYM 5 thha, FYM 7.5 t/ha)

Treatment combination: 12

Replication: 3

Gross Plot Size: 5.0 m X 3.4 m; net plot: 4.0 mx 3.0 m

Spacing: 25 cm x 7.5 cm

Design: Split Plot Design

Locations: Ranichauri

5: Revalidation of seed rate for finger millet under different establishment methods
Treatment details: Main plot: Finger millet establishment methods

M1: Transplanting

Mz: Direct seeding through bullock drawn seed drill

Ms: Direct seeding through mini tractor drawn seed drill

Ma: Direct seeding through tractor drawn seed drill

Sub Plot: Seed rate

S1: 12.5kg/ha
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S2: 15.0 kg/ha
S3: 17.5 kg/ha
S4: 20.0 kg/ha

Spacing: 30 cm X 10 cm

Design: Split Plot Design

Locations: Mandya

6: Weed management in Finger millets through different organic mulching under organic condition
Treatments:

T1 : Available weeds mulch (5t/ha)

T2 :Deris indica leaf mulch (5t/ha)

Ts :Clerodendrum spp weed mulch (Ghato leaf) (5t/ha)
Ta : Straw mulch (5t/ha)

Ts : Two hand weedings at 20 and 40 DAS

Te : weedy check

FYM: 5 ton

Replications: 4, Design: RBD

Locations: Ranchi

Trial-wise allocation of Agronomy trials for 2022-23

Trials | Centre
Multi-location trials
2.1. Evaluation of pre- released genotypes to fertility levels
911 FM (South zone) Mandya, Peddapuram, Vizianagaram and Waghai
o FM (North zone) Almora, Dindori, Ranchi and Ranichauri
2.1.2 FXM Hagari, Kolhapur, Mandya and Nandyal
213 PM Athiyandal, Dholi, Dindori and Vizianagaram
215 BM Almora, Bengaluru, Jagdalpur and Ranichauri
2.1.6 KM Athiyandal, Dindori, Jagdalpur and Rewa
2.2. Nutrient management in Small Millets
2.2.1 FXM Bengaluru, Dholi, Nandyal
PM Dindori, Mandya, Ranchi
LM Jagdalpur, Mandya, Vizianagaram
KM Athiyandal, Dindori, Ranchi
BM Jagdalpur, Mandya, Ranichauri
BTM Athiyandal, Bengaluru, Kolhapur
299 FM. FXM. KM Athiyandal(FM),  Bengaluru(FM), ~ Dholi((FM), - Dindor(KM)  Hagari(FM),  Jagdalpur(FM),
- ' ' Mandya(FM), Nandyal(FXM), Ranichauri(FM), Waghai(FM)
2231 | FM Bengaluru, Karaikal, Kolhapur, Ranichauri, Vizianagaram
9932 FXM Dholi, Mandya, Nandyal, Ranchi
o LM Jagdalpur, Kolhapur, Waghai
FM Bengaluru, Mandya, Ranchi, Vizinagaram
224 LM Kolhapur, Nandyal, Waghai
KM Athiyandal, Dindori, Jagadalpur
225 FM Athiyandal, Bengaluru, Dholi, Hagari, Jagdalpur, Karaikal, Kolhapur, Ranichauri
2.3. Weed management in small millets
931 FM Bengaluru, Dholi, Ranichauri, Vizianagaram
o LM Dindori, Kolhapur, Nandyal, Waghai
2.4: Moisture conservation in Small Millets
FM Bengaluru, Hagari, Jagdalpur, Karaikal
2.4.1 FXM Kolhapur, Mandya, Nandyal, Ranchi
BM Athiyandal, Dholi, Dindori
2.5 Millet based cropping systems for sustainable productivity
251 FM Bengaluru, Mandya, Ranichauri
- FXM Bengaluru, Jagdalpur, Kolhapur, Nandyal
2.6: Performance and economic evaluation farm machinery in small millets
2.6 | FM | Bengaluru, Dholi, Hagari, Jagdalpur, Karaikal, Mandya

Note: FM-Finger millet, FXM- Foxtail Millet, PM-Proso Millet, LM- Little Millet, BM-Barnyard Millet, KM-Kodo Millet, BTM: Browntop Millet
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C. Small millets pathology

As per the discussion held in Technical Programme 2022-23 Planning Meeting — sorghum and Small millets on April 4t and
5t 2022 to finalize the Technical Programme of ICAR-AICRP on sorghum and small millets and in ICAR-IIMR- Virtual
Annual AICRP Group Meetings of AICRP on Sorghum (52"  Group Meeting) & Small Millets (331  Group Meeting) held
on May 28t -29t 2022 and as per the suggestions in Principle Investigators presentation of AICRP on Sorghum & Small
Millets, the recommendation/Technical Programme of Small Millets Pathology for the year Kharif 2022-23 is finalized and
details are as follows.

A) Technology Recommendation

»  Seed treatment with Pseudomonas flourescence @10g/kg + spraying with Azoxystrobin 23% SC @ 1ml/L 40-45
DAS followed by P. flourescence talc formulation spray @ 10g/L after 50-55 DAS was found effective for
management of foxtail millet rust as evidenced by higher grain yield and BC ratio compare to other treatments.

Scientist involved: K.B. Palanna, H.R. Raveendra, S. Saralamma, P.T. Sharavanan and Savita Ekka

B) Technical Programme

1. New experiments formulated:

1.1. Management of Browntop millet leaf blight with bio-agents and fungicides
Experiment details

i) No. treatments: 8 iii) Design: RBD v) Variety: GPUBT 2

ii) Replication:3 iv) Plot size: 3 x4 m vi) No. Location: 5

Treatment details

S. No Treatments Time and method of application
T, Arka microbial consortia Seed treatment @10g/kg for the treatments alone
T | (rac tomtatony o Spraying @ 10gL after 35-40 DAS
T, Chitosan Spraying @ 2 g/L 35-40 DAS
T4 | Arka microbial consortia Spraying @ 10 g/L 35-40 DAS
Ts Propiconazole 25 % EC Spraying @ 1ml/L 35-40 DAS
Ts | Azoxystrobin 23% SC Spraying @ 1ml/L 35-40 DAS
T, Chlorothalonil 75% WP Spraying @ 1.5g/L 35-40 DAS
Ts Mancozeb 75 % WP Cigrcell({mg @ 2.5g/L after 45 DAS (Recommended
Ty Control Water spray

Note: Common seed treatment with Arka microbial consortia @10g/kg for the treatments (T2 — T7)
Centres: Bengaluru, Jagdalpur Mandya, Athiyandal, Nandyal and Vizianagarm

2. Trials/experiments concluded, deleted, modified and added:
2.1. Trials/experiments concluded:
2.1.1. Management of Foxtail millet rust with bio-agents and new molecules of fungicides
The trail was concluded with national recommendation for foxtail millet rust: Seed treatment with P. flourescence @10g/kg
+ spraying with Azoxystrobin 23% SC @ 1ml/L 40-45 DAS followed by P. flourescence talc formulation spray @ 10g/L
after 50-55 DAS was found effective for management of foxtail millet rust as evidenced by higher grain yield and BC ratio
compare to other treatments.
Centres: Bengaluru, Mandya, Vizianagaram, Jagdalpur, Ranchi, Ranichauri and Athiyandal

2.2. Trials/experiments deleted/modified: Nil
3. Continued experiments:
3.1. Assessment of yield losses due to blast in finger millet

Centres: Bengaluru, Mandya, Vizianagaram, Jagdalpur, Ranchi, Ranichauri and Athiyandal

3.2. Assessment of yield losses due to banded sheath blight in finger millet and other small millets
Centres: Vizianagaram, Jagdalpur, Ranchi, Ranichauri
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3.3. Assessment of yield losses due to rust t in Foxtail millet
Centres: Athiyandal, Bengaluru, Mandya and Nandyal

4. Initial and advanced varietal trials/ National screening nursery

S.No Trial | Test centres
41 Survey and Surveillance for important diseases of finger millet and small millets (All centers)
4.2 Evaluation of co-ordinated breeding material for diseases
421 FMIVT Athiyandal, Aimora, Assam, Bengaluru, Jagdalpur, Mandya, Ranichauri, Ranchi, Rewa and
Vizianagaram
422 | FMAVT-1&11(S2) Athiyandal, Bengaluru, Jagdalpur, Mandya, and Vizianagaram
423 | FMAVT -1&ll (N2) Almora, Ranchi, Ranichauri and Rewa
424 | KIAVT Athiyandal, Bengaluru, Mandya, Nandyal, Jagdalpur, Rewa, Ranchi and Vizianagaram
425 | FIAVT Athiyandal, Bengaluru, Mandya, Nandyal, Ranchi, and Vizianagaram
426 | LIAVT Athiyandal, Bengaluru, Jagdalpur, Rewa, Ranchi, Nandyal and Vizianagaram
427 | BIAVT Almora, Athiyandal, Bengaluru, Nandyal , Mandya, Rewa, Ranichauri and Vizianagaram
428 | PIAVT Athiyandal, Bengaluru, Ranichauri, Rewa, Nandyal and Vizianagaram
429 | BTIVT Athiyandal, Bengaluru, Mandya, Nandyal, Ranchi, Rewa, Ranichauri and Vizianagaram
4.3 | National Screening Nursery (NSN)
4.31 NSN —Finger millet Athiyandal, Aimora, Assam, Bengaluru, Jagdalpur, Mandya, Ranchi, Ranichauri & Vizianagaram
4.3.2 | NSN-Kodo millet Bengaluru, Jagdalpur, Ranchi, Rewa and Vizianagaram
4.3.3 | NSN-Foxtail millet Athiyandal, Bengaluru, Nandyal, Ranchi and Vizianagaram
4.34 | NSN-Little millet Athiyandal, Bengaluru, Ranchi, Rewa, Jagadalpur and Vizianagaram
4.3.5 | NSN-Barnyard millet Almora, Jagdalpur, Bengaluru, Ranichauri and Vizianagaram
4.3.6 | NSN-Proso millet Athiyandal, Bengaluru, Ranichauri and Vizianagaram
4.4 Multi location trials (MLT)
4.4.1 | Finger millet (Blast) Athiyandal, Bengaluru, Jagdalpur, Mandya, Ranichauri and Vizianagaram
4.4.2 | Foxtail millet (Blast & Rust) Athiyandal, Bengaluru, Mandya, Nandyal and Vizianagaram
4.5 Basic as well as advanced work on millets pathogens and cross inoculation studies in finger millet blast among alternate
and collateral hosts. Action: Bengaluru

C) Other aspects to be considered/followed are as follows

i.  Allthe trails are need to be implemented as per the SOP of small millets pathology (Action: All Pathologists)

i Survey and Surveillance for important diseases of finger millet and small millets should be carried out at all centres
(Action: All Pathologists)

ii. Include the resistant and susceptible checks invariably in all the screening trials for major diseases (Action: PI-
Pathology)

iv.  Artificial inoculation of pathogens for major diseases while evaluating breeding materials (Action: All Pathologists)

V. Correlation studies, mode of perpetuation and alternate weed hosts for rust of foxtail millet initiated at Nandyal
should be continued (Action: Dr.S. Saralamma)

Vi. Resistant lines obtained after thorough screening has to be registered immediately with NBPGR, New Delhi.(
Action: All Pathologists)
Vi, Follow strictly the Standard Operating Principles (SOP) 1-9 scale for evaluating the entries for blast & other foliar
diseases (Action: All Pathologists)
viii. All the centres has to contribute identified germplasm (other than released varieties and IVT,AVT material) for

constituting entries for National Screening Nursery (NSN) for Kharif 2022 as indicated in proceedings of AGM
2021 (Action: All Pathologists)

ix. Al the centres has to conduct station trials for germplasm evaluation of their respective major crops to identify
resistant lines from germplasm and station material (other than released varieties and IVT,AVT material) for
constituting entries for National Screening Nursery (NSN) for Kharif 2024 . (Action: All Pathologists)

Action:
Finger millet: Bengaluru, Mandya, Athiyandal, Jagadalpur, Ranichouri, & Vizianagaram
Foxtail millet: Nandyal, Athiyandal, Rewa
Little millet: Athiyandal, Rewa, Jagadalpur, Berhampur
Barnyard millet: Almora, Ranichouri
Proso millet: Athiyandal
Kodo millet: Rewa, Jagadalpur

X. The centres have been identified for supply of both resistant and susceptible lines for including both the checks in
all screening trials for major diseases (Action: Pathologists)
Action:
Finger millet: Blast: GE-4441(Resistant); Uduru mallige(Susceptible) - Bengaluru/Mandya
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Foxtail millet: Blast: SiA-326 (Susceptible line)- Nandyal

Downy mildew: SiA-3282(Resistant line); SiA-326 (Susceptible line)-Nandyal
Little millet: ~ Banded blight: RLM-208(Resistant line); DLM-95(Susceptible line)-Rewa

Grain smut: DLM-95(Resistant line); RLM-223 (Susceptible line) -Rewa

Barnyard millet: Both to Grain Smut and Banded blight: PRB-903 (Resistant line) and Local

Dargi Ranichouri (LDR)-1(Susceptible line) -Ranichouri
Proso millet: Grain smut: TN Pm-230 (Resistant line); Nilavoor local (Susceptible line)-Athiyandal
Kodo millet: Banded Blight & Head smut : RK3-90-25/TNAU-86 (Resistant line); JK-76(Susceptible line)-Rewa

The following scientists will take lead in constituting the national screening nursery (NSN) for Kharif 2022 by going
through the previous annual reports or station trials (Germplasms evaluation trials) and select around 10 to 15
lines in different crops mentioned against their names and make necessary arrangements for in-time supply of

seeds to PC unit. GKVK, Bengaluru

Xi.

Dr. H.R.Raveendra : Finger millet
Dr. Laxmi Rawat : Barnyard millet;
Dr. S. Saralamma . Foxtail millet
Dr.P.T. Saravanan : Proso millet;

Dr. AK Jain and Dr.P.T. Saravanan: Kodo millet and Little millet
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D. Small millets entomology

Introduction

The prime objective of the small millet improvement program is to increase and stabilize crop production in the millets
growing areas at National level. To achieve this goal, it is necessary to provide the national programs with genotypes which
have higher and stable yield potential than those currently grown by the farmers. One of the important objectives of AICRP
on small millets research program is to identify improved sources of resistance for various insect pests from the national
germplasm. To ensure that such resistance is broad based, it is necessary to test the material under various levels of insect
infestation and under different environmental conditions through AICRP collaboration.

As per the directions given by Director, IIMR & PC (Sorghum & Small millets) in Virtual Group Meetings of AICRP on
Sorghum & AICRP on Small Millets (52nd Group Meeting of AICRP on Sorghum & 33 Group Meeting of AICRP on Small
Millets) held on 28-29th May, 2022, the tentative Technical Programme of Small Millets Entomology for the year Kharif 2022-
23 was finalized and details are as follows

Trials/experiments concluded, deleted, modified and added:
A) Trials/experiments excluded/ deleted for 2022: -
B) Trials/experiments Modified: 1
C) New trials formulated: 1

1. Shoot fly Screening nursery (SSN) small millets against shoot fly
Objective : To identify the insect pest resistant and susceptible genotypes
The observations were recorded at peak (28 days) incidence of shoot fly at seedling emergence (DASE). Dead-hearts
caused by shoot fly at peak period were recorded. Based on the preliminary trials conducted at Bangalore, the
multilocation trial will be conducted at different centers
1a. Shoot fly Screening Nursery (SSN) of Little millet entries/germplasms against shoot fly
1b. SSN for Kodomillet entries/germplasms against shoot fly
1c. SSN for Prosomillet entries/germplasms against shoot fly
1d. SSN for Barnyard millet entries/ germplasms against shoot fly
1e. SSN for Brown top millet entries/ germplasms against shoot fly

2. Population dynamics of insect pests of brown top millet
Objective : Monitor the insect-pests occurring on brown top millet crop
Observation on
*  Weekly observation of insects-pests up to harvest
»  Shoot fly (Per cent dead-heart)
«  Stemborer (per cent DH)
*  Aphid (1-5 scale)
*  FAW damage (Per cent)
»  Collected adult specimens stored in alcohol
»  Collection of dead-heart plants (25 to 30 day) kept it in rearing cage for adult emergence (polythene cover)
*  Maggots also can be collected splitting the dead-heart plants and store it in 80 per cent alcohol
*  Collected dried specimens send it to Pl Entomology for further identification
Centers : Bangalore and Berhampur

3. Assessment of avoidable crop loss due to shoot fly under protected and unprotected conditions in little millet
Treatments: 2 (T1: Protected), T2 (Unprotected)
Replications: 3
Centres: Bangalore and Berhampur
Plot size: 120 sq mt per treatment / replication
o The optimum plot size is minimum 120 m2 (3x4m) per treatment replicated thrice with row length of 4 m
o  Cropis grown in protected (T1) and unprotected (T2) conditions under natural infestation with one released entry.
o Shoot fly: The plot T1 (Protected) is sown with insecticide treated seeds for protecting crop from shoot fly. At
28 DAE i.e, after recording shoot fly observations (both T1 and T2) need to be protected with need based sprays
of Imidachoprid @ 0.5 ml/Lt.

Details of experiments allotted to different centers :

| Trial | Trial Centres
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No.
4.1 Pest survey, surveillance for insect pest of small millets, alternate hosts and
mapping of shoot flies
411 Survey on incidence of insect pests of finger millet All center
4.1.2 | Systematic study on alternate hosts for shoot fly in all small millets
Ranchi : Little millet
Dindori : Little millet and Kodo millet
Berhampur : Little millet
Bangalore : Little millet, Proso millet, Foxtail millet, kodo millet
413 Species composition of shoot flies on small millets (Species composition) (work at | All centre
Bangalore centre)
414 Population dynamics of insect pests of brown top millet Bengaluru, Berhampur and Ranchi
4.2 Multi-pest resistance screening of small millets
4.2.1 Multi-pest resistance screening in finger millet (IVT, AVT | & Il) Bangalore, Berhampur, Ranichauri,
Ranchi, Dholi, Almora and Waghai,
Athyandal
422 Evaluation of kodo millet advanced varieties against shoot fly (KIAVT) Bangalore, Dindori, Ranchi
423 Evaluation of little millet advanced varieties to shoot fly (LIAVT) Bangalore, Berhampur,  Dindori,
Ranchi, Waghai, Athyandal
424 Evaluation of proso millet advanced varieties to shoot fly (PIAVT) Bangalore, Berhampur, Dindori, Dholi,
Ranchi, Ranichauri, Athyandal
425 Evaluation of foxtail millet advanced varieties to shoot fly (FIAVT) Bangalore, Berhampur,
Dholi, Ranchi, Athyandal
426 Evaluation of barnyard millet advanced entries to shoot fly (BIAVT) Almora, Bangalore, Dholi, Ranichauri
427 Evaluation of brown top millet advanced entries to shoot fly (BTIVT) Bangalore, Berhampur, Dindori, Dholi,
Ranichauri
4.2.8 | Shoot fly screening nursery (SSN) Berhampur, Bangalore
Kodomillet, Little millet, Prosomillet, Barnyard millet, Brown top millet
4.3 Assessment of avoidable crop loss due to shoot fly under protected and unprotected | Berhampur, Bangalore
conditions in little millet
44 Management
441 Management of little millet shoot fly, A. pulla through seed treatment with new Bangalore, Berhampur, Ranchi
molecules
442 Management through use of new molecules against shoot fly, A. pulla in little millet/ Berhampur, Bangalore, Ranchi
Prosomillet
443 Management of stem borer, Sesamia inference with newer molecules in finger millet Berhampur and Bangalore

Details of research Trials:
1. Management of little millet shoot fly, A. pulla through seed treatment with new molecules
Treatment details : with four replication

S. No Treatments Dose (ml/kg of seed)
T, Imidachloprid 48 FS 12
T, Chlorantraniliprole 62.5 FS 5.6
T, Thiamethoxam 30 FS 10
T, Cyanantraniliprole 19.8 % + Thiamethoxam 19.8 % FS 4
Ts Control (untreated) Water spray

Centres: Bengaluru, Ranchi and Berhampur
2. Management through use of new molecules against shoot fly, A. pulla in little millet/ Prosomillet

S. No Treatments Dose (ml/ litre of water)
T, Imidachloprid 17.8 SC 0.3
T, Thiamethoxam 25 WG 03
T, Lamdacyhalothrin 1
T, Cartap hydrochloride 50SP 2 gllit
Ts Emamectine benzoate 04
Te Difenthiuran 50WP 1.25¢/lit
T7 Quinalphos (Check) 2
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L T

I Control |

Water spray

3. Management of stem borer, Sesamia inference with newer molecules in finger millet (wherever if incidence observed
then they can take up this experiment)

Dose
S.No Treatments (mll litre of water)

T, Flubediamide 20WG 0.25
T, Chlorantriniliprole 18.5 SC 0.25
T, Cartap hydrochloride 50SP 2 gllit
T, Fipronil 5 SC 2g/lit
Ts Indoxacarb 15.8 EC 0.4
Te Lamacyhalothrin 4.9 CS 0.5
T7 Fipronil 0.3 %G 8 kg/acre
T, Cartap hydrochloride 4 % G 7.5 kglacre
T, Chlorantriniliprole 0.4%G 4 kglacre
T, | Carbofuran 3 % G (Check) 13
T, Control Water spray

Note: All the dosages recommended by CIBRC against Jowar shoot fly or paddy stem borer

Name, mobile number and address of Millet entomologists

S No. Name Designation Mobile No. Mail ID
1 Dr. Prabhu Ganiger | Entomologist and PI 9481101330 prabhuganiger@gmail.com
080-23332387
2 Dr.MK Professor, Birsa Agricultural University, 9835191930 mkcento@yahoo.com
Chakravarthy Kanke-Ranchi 843 006 Jharkhand
3 Dr. Manisha shyam | Agronomist (In-charge of Entomology), AICRP | 9713751282 manishashah646@gmail.com
on Small Millets, Tribal Agricultural Research,
Station, Dindori- 481 880 09425189527 | choubeyskant@rediffmail.com
Madhya Pradesh 07644-234016 | opdubey_dindori@yahoo.com
4 Mrs. Ipsita Odisi Jr. Entomologist 09437645618 | ipsita.mishra0001@gmail.com
Priyadarsini Centre for Pulses Research, Berhampur P.O.,
Mishra Kripasindhupur via Nimakhandi
Dist. Ganjam - 761 001
Odisha
5 Dr. Mrs. Laxmi Jr. Pathologist & Officer In-charge Veer 09411106588 | laxmirawatpathology@
Rawat Chandra Singh Garhwali Uttarakhand gmail.com
University of Horticulture & Forestry College of ajay25912@rediffmai.com
Forestry, Ranichauri, Tehri
Garhwal,Uttarakhand.
Volunteer center (from 2020)
6 Dr. Ameet P Vivekananda Parvatiya Krishi Anusandhana 09880005218 | amitp3929@gmail.com
Sanstha, Almora -263 601, Uttarakhand
7 Dr. D M Damashiya | Hill Millet Research station, Navasari 09979006676 hmrs@nau.in
Agricultural University, Waghai -304 730, Dist. dmdamasia@nau.in
Dangs, Gujarat
8 Dr. Gowri Shankar AICRP on Small Millets, Tirhut College of 9658228227 sgiri@rpcau.ac.in
Giri Agriculture, Dholi (Muzafarpur) Sai reddy sai.reddy@rpcau.ac.in
843 121, Bihar 09346625239
9 Dr. A. Professor and Head, Centre of Excellence in 9994916832 cemtvm@tnau.ac.in
Nirmalakumari, Millets, Tamil Nadu Agricultural University,
Athiyandal, Tiruvannamalai - 606 603.

mkcento@yahoo.com, choubeyskant@rediffmail.com, ipsita.mishra0001@gmail.com, laxmirawatpathology@gmail.com,

amitp3929@gmail.com, hmrs@nau.in, dmdamasia@nau.in, sai.reddy@rpcau.ac.in, cemtvm@tnau.ac.in

Resistant and susceptible lines for including as checks in all screening trials for major insect pests

[ s.

| Crop & Trial

| Resistant Line

| Susceptible line
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No
1 Finger millet-FMIVT GPU 28
2 Finger millet-FMAVT (NZ) GPU 28
3 Finger millet-FMAVT (S2) GPU 66
4 Kodo millet- KIAVT BK 36 GPUK 3
5 Foxtail millet -FIAVT SiA 3179 SiA 907
6 Little Millet-LAVT TNpsu 186 ,0LM 203 DPLV-1
7 Proso millet-PIAVT GPUP 24 TNAU 151
8 Barnyard millet-BIAVT PRJ 1 LRD-1
9 Brown top millet-BTIVT GPUBT-5 GPUBT-1

Note: 1. If you have any cultivar/germplasms found resistant/susceptible please suggest us
2. All the centers should participate in multiplication of these above germplasms

AICRP Technical Programme: Small Millet Entomology-Kharif 2022-23

o IIMR

Trial . Entrie I_?ep] Plot size Centers
No. Name of the trial s '2?:' (Row x m) | Bangalore | Berhampur | Dindori | Ranchi R AU Waghai | Dholi | Athyandal Total
anichauri
4.1 | Pest survey, surveillance for insect pest of small millets, alternate hosts and mapping of shoot flies
4.1.1 | Survey on incidence of
insect pests of small
millets
4.1.2 | Alternate hosts for 3 2m X 2.25
shoot fly m ! ! ! ! 4
4.1.3 | Species cpmposmon 1 1 1 1 1 1 6
of shoot flies
414 |Population dynamics 3 2m X 2.25 1 1 1 1 1 1 6
of insect pests of m
brown top millet
4.2 | Multi-pest resistance screening frial (2r x 3m)
4.2.1 FM-IVT, AVT 1 & I 3 2rx3m 1 1 1 1 1 1 1 7
42.2 KIAVT 3 3rx3m 1 1 1 1 4
42.3 LIAVT 3 2rx3m 1 1 1 1 1 1 1 1 8
42.4 PIAVT 3 2rx 3m 1 1 1 1 1 1 1 7
4.2.5 FIAIVT 3 2rx3m 1 1 1 1 1 5
42.6 BIAVT 3 2rx 3m 1 1 1 3
427 BTIAVT 3 2rx3m 1 1 1 1 1 1 6
4.2.8 | Shoot fly screening 3 2rx3m 1 1 2
nursery (SSN) (Based
on availability of
seeds)All crops
(Large scale
screening)
4.3 | Assessment 1 1 2
of avoidable crop loss
due to shoot fly
4.4 Management
441 Sged treatment-Little 1 1 1 3
millet
442 Ngw molecules- Little 1 1 1 3
millet
443 | New molecules-
Finger millet
Total 14 11 8 11 7 2 9 4 66
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F. Small millets FLD, TSP & NEH

a) Front-line demonstrations

Centre-wise FLD’s on Small Millets for the year 2022-23

S. Center Finger Foxtail Little Kodo Proso Barnyard Total
No. Millet Millet Millet Millet Millet Millet Area (ha)
1 P.C. unit 19 4 - 4 - - 27
2 VPKAS Almora 11 - - - - 12 23
3 Mandya 18 3 - - - - 21
4 Hagar 11 7 - - - - 18
5 Nandyal - 17 - - - - 17
6 Vizianagaram 13 - 08 - - - 21
7 Jagdalpur 16 6 7 3 - 32
8 Athiyandal 4 5 6 8 4 7 34
9 Ranichauri 12 - - - - 13 25
10 | Dindori - - 17 12 - - 29
11 | Hanamanamatti - - 3 - - - 03
12 | Kolhapur 13 - 6 - - - 19
13 | Kanke- Ranchi 16 - - - - - 16
14 | Waghai 09 - 8 - - - 17
Total 142 42 55 27 4 32 302

Latest improved millets cultivars and production technologies will be put under frontline demonstrations at farmers’ field. The
demonstrations will be undertaken during 2022-23 with the help of 14 different centers of the major small millet growing

states across the country covering 302 ha.

Improved package of practice for Small Millets: The following recommended practices will be advocated for implement in
the FLD programme. All the improved package of practices will be followed uniformly by the FLD farmers of the different

regions.

Sowing 2nd fortnight of June to 1st fortnight of August

Seed rate 8-10 kg/ha (3-4 kg/acre)

Spacing Row to row 22.5-30 cm and plant to plant spacing 7.5-10 cm

Plant Population
Seed treatment
Fertilizer
dose(N:P20s:K20
kg/ha)

Irrigation
Weed management

Plant protection

3.33-4.44 lakh per ha

Azospirillum brasilense and Aspergillus awamori @ 25gm/kg of seeds

50:40:25 kg/ha NP20s and K20 for rainfed and 100:50:50 kg/ha for irrigated Finger millet,
40:20:0 kg/ha NP20sK20 for other small millets like Foxtail millet, Little millet, Proso millet, Kodo
millet and Barnyard millet (50% N and full P20s and K20 as basal dose and 50% N at 30-35
days after sowing as topdressing)

Ist at germination, 2" at panicle initiation and 3+ at grain filling stage, if available.

Spray of Isoproturon @ 0.5 kg a.i./ha immediately after sowing, intercultivation 2 times at 25 and
35-40 DAS and one hand weeding.

Need -based plant protection measures

b) Tribal Sub-plan

Center wise allocation of funds for TSP for the year 2022-23

S. No. Name of center Amount allotted (Rs. lakhs)

1 Athiyandal 3.50
2 Dindori 3.90
3 Jagdapur 1.25
4 Mandya 3.75
5 Waghai 3.03
6 Vizianagarm 3.75

Total 19.18
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c) North-East Hill programme

Popularization of Millets in NEH Region - Centre wise Targets- 2022-23

Centre

Target

MTTC & VTC, (Tripura)

o  Millet Primary processing Unit will be established and capacity- building
programs will be organized

e  Millet information center will be established at ATIC Tripura

o  Millet-based nutri garden will be created at MTTC VTC Tripura

CoA, CAU,Pasighat (Arunachala
Pradesh)

Promotion of Small Millets and establishment of processing unit in Pasighat area

MTTC & VTC, Pasighat
(Arunachala Pradesh)

Promotion of Small Millets and establishment of processing unit at shi yomi district of
Arunachal Pradesh

Kisan Society, Meghalaya

Introduction HYV of Foxtail millets & Establishment of Primary processing unit
Entrepreneurship Development among youths in millets value addition

Center wise allocation of funds for NEH for the year 2022-23

S. No. Name of center Amount allotted (Rs. lakhs)
1 Assam 5.00
2 Sikkim 2.50
3 Tripura 2.50
Total 10.00
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PART D: APPENDICES

Annexure I: Centre-wise scientific work plan audit

Review of Research: Scientific audit based on presentations of AICRP on

Date: 31st March — 1t April, 2022

Sorghum Centres

Venue: Virtual Mode, ICAR-IIMR Hyderabad

Day 1: March 31, 2022 (Thursday)

09:00 - 09:30 Opening remarks by Dr Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
09:30-01:00 Session - I: Review of research: Scientific audit based on presentations of AICRP centres during
(each centre 2021-22
20 min. (One consolidated presentation by centre In-charge as per template provided in Pre-Recorded Mode for 15 min.
planned) followed by 5 minutes discussion if any; Recorded presentations by each centres to be submitted on or before 29t April
2022 in advance)
Chair Dr. RK Singh, Assistant Director General (FFC), ICAR, New Delhi
Co-chairs Dr. Vilas A Tonapi, Director & Project Coordinator (Sorghum & Small Millets)
Rapporteurs Drs. B Amasiddha & Srividhya
AICRP on Sorghum Centres
09.30-09.50 1. Akola Dr RB Ghorade
09.50-10.10 2. Coimbatore Dr TT Kalaimagal
10.10 - 10.30 3. Surat Dr Bharat K Davda
10.30 —10.50 4. Deesa Dr RA Gami
10.50 - 11.10 5. Indore Dr Usha Saxena
11.10-11.30 6. Palem Dr S Maheshwaramma
11.30 - 11.40 TEA BREAK
11.40 - 12.00 7. Nandyal Dr Y Rama Reddy
12.00 -12.20 8. Udaipur Dr Natwar Singh Dodiya
12.20 - 12.40 9. Chamarajanagar Dr Somu G
12.40-13.00 10. Dharwad Dr NG Hanamaratti
13.00 - 13.40 LUNCH BREAK
Rapporteurs Drs. Parashuram & Swarna R.
13.40 — 14.00 11. Parbhani Dr KR Kamble
14.00 - 14.20 12. Rahuri Dr Dipak Dudhade
14.20 — 14.40 13. Vijayapura Dr GM Sajjanar
14.40 — 15.00 14. Hagari Dr G Girish
15.00 — 15.20 TEA BREAK
15.20 — 15.40 15. Tandur Dr K Sujatha
15.40 - 16.00 16. Hisar Dr Pummy Kumari
16.00 — 16.20 17. Pantnagar Dr PK Pandey
16.20 — 16.40 18. Ludhiana Dr RS Sohu
16.40 — 17.00 Closing remarks by Dr Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
17.00 Closing of Day | Programme

Review of Research: Scientific audit based on presentations of AICRP on Small millets Centres

Day 2: April 1, 2022 (Friday)

09:00 - 09:30 Opening remarks by Dr Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)

09:30 - 01:00 Session - I: Review of research: Scientific audit based on presentations of AICRP centres during
(each centre 20 2021-22

min. planned) (One consolidated presentation by centre In-charge as per template provided in Pre-Recorded Mode for 15 min.

followed by 5 minutes discussion if any; Recorded presentations by each centres to be submitted on or before 29! April
2022 in advance)

Chair Dr. RK Singh, Assistant Director General (FFC), ICAR, New Delhi

Co-chairs Dr. Vilas A Tonapi, Director & Project Coordinator (Sorghum & Small Millets)

Rapporteurs Drs. KN Ganapathy and C Deepika
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AICRP on Small millets Centres

09.30 - 09.50 1. Berhampur Dr PM Mahapatra
09.50-10.10 2. Dindori Officer In-Charge
10.10 - 10.30 3. Dholi Dr Sweta Mishra
10.30 — 10.50 4. Jagdalpur Dr Praful Kumar
10.50 — 11.10 5. Kolhapur Dr Yogesh Ban
11.10-11.30 6. Mandya Dr CA Deepak
11.30 - 11.40 TEA BREAK
Rapporteurs Drs. Avinash Singode and Jinu Jacob
11.40 - 12.00 7. Bengaluru Dr TE Nagaraja
12.00 - 12.20 8. Nandyal Dr Saralamma
12.20 - 12.40 9. Vizianagaram Dr TSSK Patro
12.40 - 13.00 10. Ranchi Officer In-charge
LUNCH BREAK
13.00 - 13.20 11. Ranichauri Dr Laxmi Rawat
13.20 - 13.40 12. Athiyandal Dr A Nirmalakumari
13.40 - 14.00 13. Waghai Dr Hemant Eknath Patel
17.00-17.10 Closing remarks by Dr Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
17.10 Closing of Day Il Programme

Technical Programme 2022-23 Planning Meeting - Sorghum

Date: 4 - 5t April, 2022

Day 1: April 4, 2022 (Monday)

Venue: Virtual Mode, ICAR-IIMR Hyderabad

09:00 - 09:30 Opening remarks by Dr. Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
09:30 - 01:00 Session 1: Discipline-wise programme planning group meetings and finalization of Technical
(each centre 20 Programmes for 2022 - 2023
min. planned) (Two-page draft technical programme will be presented by the respective Pls for quick discussion)

Chair Dr. RK Singh, Assistant Director General (FFC), ICAR, New Delhi
Co-chairs Dr. Vilas A Tonapi, Director & Project Coordinator (Sorghum & Small Millets)
Experts Dr. N Seetharama, Former Director, DSR
Dr. Chanabyre Gowda, Former Project Coordinator (Small millets)
Dr. Srikant Kulkarni, Former Head — Plant Pathology, UAS-Dharwad
Dr. Prabhakar Bhat, Former Project Coordinator, (Small millets)
Dr. JV Patil, Former Director, ICAR-IIMR
Rapporteurs Drs. P Rajendrakumar & K Venkatesh
Technical Programme Discussion — Sorghum
09.30-10.30 Kharif Sorghum Dr. C Aruna

10.30 - 11.30 Rabi Sorghum Dr. R Madhusudhana
11.30 - 11.40 TEA BREAK
11.40-12.10 Forage Sorghum Dr. B Venkatesh Bhat
12.10-12.40 Sweet sorghum Dr. AV Umakanth
12.40 - 13.00 Millet genetic resources Dr. M Elangovan

Rapporteurs Drs. Swarna R. & Jinu Jacob
13.00 - 13.40 LUNCH BREAK

13.40 - 14.10 Agronomy Dr. B Gangaiah
14.10 — 14.40 Physiology Dr. B Gangaiah
14.40 — 15.00 Seed Production Dr. Sooganna
15.00 - 15.10 TEA BREAK
15.10 - 15.30 Trials and Nurseries | Dr. KN Ganapathy
15.30 - 15.50 FLD and TSP Dr. RR Chapke
15.50 — 16.20 Agricultural Entomology Dr. G Shyam Prasad
16.20 — 16.50 Plant Pathology Dr. IK Das
16.50 — 17.00 Closing remarks by Dr. Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)

17.00 Closing of Day | Programme
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Day 2: April 5, 2022 (Tuesday)

1IMR

09:00 - 09:30 Opening remarks by Dr. Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
09:30 - 01:00 Session 1: Discipline-wise programme planning group meetings and finalization of Technical
(each centre 20 Programmes for 2022 - 2023
min. planned) (Two-page draft technical programme will be presented by the respective Pls for quick discussion)
Chair Dr. RK Singh, Assistant Director General (FFC), ICAR, New Delhi
Co-chairs Dr. Vilas A Tonapi, Director & Project Coordinator (Sorghum & Small Millets)
Experts Dr. N Seetharama, Former Director, DSR
Dr. Channabyre Gowda, Former Project Coordinator (Small millets)
Dr. Srikant Kulkarni, Former Head - Plant Pathology, UAS-Dharwad
Dr. Prabhakar Bhat, Former Project Coordinator, (Small millets)
Dr. JV Patil, Former Director, ICAR-IIMR
Rapporteurs Drs. TE Nagaraja & C Deepika
Technical Programme Discussion — Small millets
09.30-11.30 Breeding | Dr. A Nirmalakumari
11.30 - 11.40 TEA BREAK
11.40 - 12.20 Agronomy Dr. Sukanya
12.20 - 12.40 Millet genetic resources Dr. M Elangovan
12.40-13.30 LUNCH BREAK
Rapporteurs Drs. G Rajesh & J Stanley
13.30 - 13.50 Seed Production Dr. Sooganna
13.50 — 14.10 Trials and Nurseries Dr. Sooganna
14.10 — 14.30 FLD and TSP Dr. RR Chapke
14.30 — 14.40 TEA BREAK
14.40 - 15.10 Agricultural Entomology | Dr. Prabhu C Ganiger
15.10 - 15.40 Plant Pathology | Dr. KB Palanna
15.40 - 16.00 Closing remarks by Dr. Vilas A Tonapi, Project Coordinator (Sorghum and Small millets)
16.00 Closing of Day Il Programme
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Annexure Il: Agenda

52nd Group Meeting of AICRP on Sorghum and 33 Group Meeting of AICRP on Small Millets

Date: 28-29th April, 2022

Day 1: April 28, 2022 (Thursday)

Venue: Virtual Mode, ICAR-IIMR Hyderabad

Review of Progress and Achievements of AICRP on Sorghum

10:00 - 13:00 Session - |: Presentation of Progress Report 2021-22 - Sorghum
Each presentation shall not exceed 10 minutes
Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
Co-Chairman Dr. JV Patil, Former Director and Project Coordinator
(AICRP on Sorghum)
Rapporteurs Drs. P Rajendra Kumar & Parashuram Patroti
10.10-10.12 Welcome & Introductory remarks Dr. Vilas A. Tonapi, Director -IIMR and PC (Sorghum and
Small Millets)
10.12-10.22 Trials and Nurseries - Sorghum Dr. KN Ganapathy
10.22-10.32 Breeding - Grain sorghum (Kharif) Dr. C Aruna
10.32-10.42 Breeding - Grain sorghum (Rabi) Dr. R Madhusudhana
10.42 -10.52 Breeding — Forage sorghum Dr. B Venkatesh Bhat
10.52 - 11.02 Breeding - Sweet sorghum Dr. AV Umakanth
Rapporteurs Drs. N Kannababu & Anuradha N
11.02-11.12 Seed Production Dr. D Sooganna
11.12-11.22 Agronomy & Plant Physiology Dr. B Gangaiah
11.22-11.32 Agricultural Entomology Dr. G Shyam Prasad
11.32-11.40 BREAK
11.40-11.50 Plant Pathology Dr. IK Das
11.50 - 12.00 FLDs & TSP Dr. RR Chapke
12.00-12.10 Sorghum Genetic Resources Management Dr. M Elangovan
12.10-12.20 DUS testing, PPV&FRA Dr. K Hariprasanna
12.20-12.30 IPR management Dr. J Stanley
12.30 - 12.40 ICAR-ICRISAT Partnership programmes Dr. Ephrem Habyarimana, ICRISAT
12.40 - 12.45 Remarks by Project Coordinator Dr. Vilas A Tonapi, Director, ICAR-IIMR
12.45-12.50 Remarks by Co-Chairman Dr. JV Patil, Former Director and Project Coordinator
(AICRP on Sorghum)
12.50 - 12.55 Concluding Remarks by Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
12.55 - 13.00 Vote of thanks Dr. IK Das

Review of Progress and Achievements of AICRP on Small Millets

14:00 - 17:30 Session - II:  Presentation of Progress Report 2021-22 - Small millets
Each presentation shall not exceed 10 minutes
Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
Co-Chairman Dr. Prabhakar Bhat, Former Project Coordinator, (Small
millets)
Rapporteurs Drs. KN Ganapathy & Swarna Ronanki
14.00 - 14.05 Welcome & Introductory remarks Dr. Vilas A Tonapi, Director, IIMR & PC (Sorghum & Small
millets)
14.05- 14.10 Remarks by Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
14,10 - 14.20 Trials and Nurseries — Small millets Dr. D Sooganna
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14.20 - 14.30 Small millets Genetic Resources Management Dr. M Elangovan

14.30 - 14.40 Breeding - Small millets Dr. A Nirmala Kumari

14.40 - 14.50 Agronomy Dr. TS Sukanya

14.50 - 15.00 Agricultural Entomology Dr. Prabhu C Ganiger

15.00-15.10 Plant Pathology Dr. KB Palanna

15.10-15.20 FLDs Dr. TS Sukanya

15.20 - 15.30 TSP & NEH Dr. Sangappa

156.30 - 15.40 ICAR-ICRISAT Partnership programmes Dr. SK Gupta, ICRISAT

15.40 - 15.45 Remarks by Expert Dr. N Devakumar, Director of Extension, UAS-B

15.45-15.50 Remarks by Expert Dr. Prabhakar Bhat, Former Project Coordinator, (Small
millets)

15.50 - 15.55 Remarks by Expert Dr. Channabyre Gowda, Former Project Coordinator
(Small millets)

15.55-16.00 Remarks by Expert Dr. N Seetharama, Former Director, DSR

16.00- 16.15 Remarks by Expert Dr. JV Patil, Former Director, ICAR-IIMR

16.30 - 16.45 Remarks by PC (S & SM) Dr. Vilas A Tonapi, Director, IIMR & PC

16.45- 16.50 Concluding Remarks by Chairman Dr. RK Singh, ADG (FFC)

16.50 — 17.00 Vote of thanks Dr. KN Ganapathy

17:00 Conclusion of 1st Day Programme

Day 2: April 29, 2022 (Friday)

10:00 - 11:00 Session - lll: Special Lecture (s)
Chairman Dr. TR Sharma, DDG (CS), ICAR, New Delhi
Co-chairman Dr. RK Singh, ADG (FFC)
Rapporteurs Drs. T Nepolean & J Stanley

10:00 - 10:05 Welcome and Initial Remarks Dr. Vilas A. Tonapi, Director, ICAR-IIMR

10:05 - 10:50 Improve sorghum and millet productivity in | Dr. PV Vara Prasad, Professor and Director, Department
the semi-arid regions — Way forward of Agronomy, Kansas State University, USA

10:50 - 11:05 Discussions and Remarks by Chair

11.05-11.10 BREAK ‘

11:10-13:00 Session - IV: VIC Meeting

Restricted to only members of VIC as Approved by Council

Dr. T R Sharma, Deputy Director General (Crop Science)

Chairman

a o~

© © N

Dr. RK Singh, Assistant Director General (F&FC), ICAR, New Delhi
Dr. DK Yadav, Assistant Director General (Seeds), ICAR, New Delhi
Dr. Sanjay Kumar, Project Director, ICAR-IISS, Mau

Dr. Jagadeeshwar, Director of Research, PJTSAU, Hyderabad

Representative of Agricultural Commissioner (Department of Agriculture),
Government of Telangana

Representative of Director of Agriculture, Government of Telangana
Representative of National Seeds Corporation, Secunderabad
Representative of APSSDC, Hyderabad

Mr. CS Jadhav, Representative of crop-based processing / Food/
manufacturing industry

10. Mr. Rafiq, Representative of the private seed agency (Nuziveedu Seeds)
11. Two eminent scientists

o Dr. Channabyre Gowda, Former Project Coordinator (Small millets)

o Dr. Prabhakar, Former Project Coordinator (Small millets) and Sorghum
Breeder

Members of VIC

Principal Investigators (Sorghum & Small millets)

Resource persons
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Dr. Vilas A. Tonapi, Project Coordinator (Sorghum & Small millets)

Member
Secretary

13.00 - 14.00

LUNCH

Presentation of Approved Technical Programme 2022-23 (Highlights ONLY)

14.00 - 16.00 Session — V: Plenary Session
Chairman Dr. TR Sharma, DDG (CS), ICAR, New Delhi
Co-chairman Dr. RK Singh, ADG (FFC)
Rapporteurs Drs. K Venkatesh & Jinu Jacob
14.00 -14.05 Welcome and Initial Remarks Dr. Vilas A. Tonapi, Director, ICAR-IIMR
14.05-15.05 Sorghum
Breeding - Grain sorghum (Kharif) Dr. C. Aruna
Breeding - Grain sorghum (Rabi) Dr. R Madhusudhana
Breeding - Forage sorghum Dr. B Venkatesh Bhat
Breeding - Sweet sorghum Dr. AV Umakanth
Seed production Dr. D Sooganna
Agronomy & Plant Physiology Dr. B Gangaiah
Agricultural Entomology Dr. G Shyam Prasad
Plant Pathology Dr. IK Das
FLDs & TSP Dr. RR Chapke
Millets Genetic Resources Management Dr. M Elangovan
15.05-16.00 Small millets
Rapporteurs Drs. Venkateshwarlu Ronda & VM Malathi
Breeding - Small millets Dr. A Nirmalakumari
Agronomy & FLD Dr. Sukanya
Agricultural Entomology Dr. Prabhu Ganiger
Plant Pathology Dr. KB Palanna
TSP and NEH Dr Sangappa
Remarks by Co-Chairman Dr. RK Singh, ADG (FFC)
Remarks by Chairman Dr. TR Sharma, DDG (CS), ICAR, New Delhi
16.00- 17.00 Session - VI: Closing Session - Plenary
Chairman Dr. TR Sharma, DDG (Crop Science), ICAR, New Delhi
Co-Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
Chief Guest Dr. Trilochan Mohapatra, Secretary, DARE and DG,
ICAR, New Delhi
Guest of honour Dr. Rajendra Prasad, Vice Chancellor, UAS-Bengaluru
Rapporteurs Drs. K Hariprasanna & PG Padmaja
16.00 - 16.05 VIC Proceedings & Emerging | Dr. Vilas A Tonapi, Director, ICAR-IIMR
Recommendations
16.05- 16.15 o Release of Publications and Felicitation of Retiring Scientists
16.15- 16.20 Address by Co-Chairman Dr. RK Singh, ADG (FFC), ICAR, New Delhi
16.20 - 16.30 Address by Guest of honour Dr. Rajendra Prasad, Vice Chancellor, UAS-Bengaluru
16.30-16.40 Address by Chairman Dr. TR Sharma, DDG (Crop Science), ICAR, New Delhi
16:40 - 16:55 Address by the Chief Guest Dr. Trilochan Mohapatra, Secreatary DARE and DG,
ICAR, New Delhi
16:55— 17:00 Vote of thanks Dr. M Elangovan
17.00 Conclusion of AGM 2022 Programme
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Annexure IlI: Varietal Identification Committee proceedings

PROCEEDINGS OF THE VARIETAL IDENTIFICATION COMMITTEE MEETING
(VIRTUAL) HELD ON 29TH APRIL, 2022 HOSTED BY ICAR-INDIAN INSTITUTE OF
MILLETS RESEARCH, HYDERABAD

The Varietal Identification Committee meeting (virtual) for Sorghum and Small Millets was hosted by
Indian Institute of Millets Research, Hyderabad on 29t April, 2022. The following members were

present:
S.No. Particulars Proposed Name Position
1 Deputy Director General (CS) Dr. TR Sharma, Deputy Director General | Chairman
(CS) (ddgcs.icar@nic.in)
2 Assistant Director General (F&FC) Dr. RK Singh, Assistant Director General | Member
(FFC) (adgffc.icar@nic.in)
3 Assistant Director General (Seeds) Dr. DK Yadav, Assistant Director Member
General (Seeds)
(adgseed.icar@gmail.com)
4 Director of Research of host University / Dr. R Jagdeeshwar, Director of Member
SAU Research, PJTSAU, Hyderabad
(dr.pjtsau@gmail.com)
5 One Representative of Seed Organization | Dr. A Britto, Regional Manager, NSC, Member
(NSC, SSC) Secunderabad
(rm.secunderabad@indiaseds.com)
6 Representative of crop-based processing / | Dr. CS Jadhav, CEO, Innerbeing Private | Member
manufacturing industry Limited, Hyderabad
(jadhav@innerbeing.com)
7 One representative of the private seed Dr. SM Rafiq, General Manager Members
agency (Breeding), Nuziveedu Seeds Private
Limited, Hyderabad
(smrafig123@gmail.com)
8&9 | Two eminent scientists Dr. Prabhakar, Former Project
Coordinator (Small Millets)
(prabhakar34@rediffmail.com)
Dr. MV Channabyre Gowda, Former Member
Project Coordinator (Small Millets)
(mvcgowdapb@gmail.com)
Principal Investigators / Resource SORGHUM
persons Dr. C Aruna Plant Breeding - Kharif
Dr. R Madhusudhana Plant Breeding - Rabi
Dr. B Gangaiah Agronomy & Physiology
Dr. G Shyam Prasad Entomology
Dr. IK Das Pathology
Dr. AV Umakanth Sweet sorghum
Dr. B Venkatesh Bhat Forage sorghum
Dr. M Elangovan Resource person
SMALL MILLETS
Dr. K Hariprasanna Plant Breeding
Dr. A Nirmala Kumari Plant Breeding
Dr. TS Sukanya Agronomy
Dr. Palanna Pathology
Dr. Prabhu C Ganiger Entomology
1" Project Coordinator (Sorghum & Small Dr. VA Tonapi Member Secretary
Millets)
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A total of 16 proposals were received. The pre-screening committee of PI's critically examined the 10
proposals of Sorghum & 6 proposals of Small Millets. Out of these proposals, only 6 proposals for
sorghum and 4 proposals for small millets were found to be in order and were presented before VIC.
The details are as follows:

SORGHUM (6): 1 - Kharif sorghum hybrid; 2 - Kharif sorghum varieties; 1 — High biomass
sorghum variety; 1 — Sweet sorghum variety; 1 - Single-cut forage sorghum variety.
SMALL MILLETS (4): 2 - Finger millet varieties & 2 - Kodo millet varieties.

The VIC after considerable deliberations made the following recommendations.

SORGHUM
S. Tested Variety Centre / Regions Recommendations of the committee
No Number description Company proposed for
Proposed identification
1 SPH 1938 | Kharif sorghum | ICAR-Indian Karnataka, Tamil | This hybrid has better grain yield (8.2%) over the national
hybrid Institute of Nadu, checks. It showed response to fertilizer application and is
Millets Telangana, moderately resistant and on par with the checks for major
Research, Madhya pests and diseases. It is on par with checks for amylase,
Hyderabad Pradesh, Gujarat | protein, iron and zinc. Therefore, this hybrid is identified for
& Rajasthan release.
2 SPV 2683 | Kharif sorghum | University of Karnataka, Tamil | This hybrid has better grain yield (8.0%) and fodder yield
variety Agricultural Nadu and (15%) over the dual-purpose check, CSV 27. ltis
Sciences, Telangana moderately resistant and on par with the check for
Dharwad resistance to major pests and diseases and is fertilizer
responsive. It has slightly higher protein, iron and zinc
when compared to checks. Therefore, this hybrid is
identified for release.

3 SPV 2612 | Kharif Red ICAR-Indian Karnataka, This variety has better grain yield (7.6%) over the red
sorghum Institute of Telangana & sorghum variety, Paiyur 2 and 4.8% over the national check
variety Millets Maharashtra CSV 20. Itis moderately resistant and on par with the

Research, check for resistance to major pests and diseases and is
Hyderabad fertilizer responsive. It is on par with checks for amylase,
protein, iron and zinc and has better antioxidant activity over
CSV 20. Therefore, this variety is identified for release.
4 | SPV 2705 Forage CCSHAU, Hisar | Gujarat, This hybrid has better green fodder yield (1.1%) and dry
(HC 1519) sorghum Rajasthan, fodder yield (5.5%) over the national checks. Itis
variety (Single- Punjab, Haryana, | moderately resistant to major pests and diseases, and has
cut) Uttarakhand, better agronomic performance. It is on par for protein
Maharashtra, content and digestibility when compared with national
Karnataka & checks. Therefore, this hybrid is_identified for release.
Tamil Nadu

5 | SPV 2697 Sweet ICAR-Indian Maharashtra, This variety has better superiority for fresh stalk yield (22%),
Sorghum Institute of Telangana, Tamil | juice yield (14%), computed ethanol (30%) and brix (4%)
Variety Millets Nadu & Punjab | over the national checks. Has better tolerance for major

Research, pests and has better juice yield when compared with
Hyderabad national checks. Therefore, this variety is_identified for
release.

6 | SPV2714 High Biomass | RVSKVV, Telangana, This variety is on par for total fresh biomass and superior for
Kharif Sorghum | Indore Gujarat, Punjab | dry biomass yield (2%) over CSH 22SS. It is moderately
Variety & Uttarakhand resistant to major pests and diseases and has better

ethanol production ability (7.0%) than national checks.
Therefore, this variety is_identified for release.
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SMALL MILLETS
S. Tested Variety Centre / Regions Recommendations of the committee
No Number description Company proposed for
Proposed identification
1 | FMV 1162 Finger millet VPKAS, Aimora Karnataka, This variety has better grain yield (11.7%) and fodder
(VL Mandua | variety Chattisgarh, yield (17.9%) over the early national check VL 376. It has
400) Gujarat, Andhra | given good response to crop management and on par
Pradesh, with checks for major pests and diseases. It is an early
Madhya duration variety. Therefore, this variety is identified for
Pradesh, Bihar & | release.
Jharkhand
2 | FMV 1166 Finger millet Agricultural Andhra Pradesh, | This variety has better grain yield (6.3%) and fodder yield
(PR 1506) variety Research Station, | Maharashtra & on par with the best national check PR 202. It has given
ANGRAU, Tamil Nadu similar response to crop management as that of checks,
Peddapuram and is on par with checks for major pests and diseases.
Therefore, this variety is identified for release.
3 | KMV 558 Kodo millet CEM, Athiyandal | Andhra Pradesh, | This variety has better grain yield (6.4%) and fodder yield
variety Chhattisgarh, (6.1%) when compared with the best national check
Gujarat, TNAU 86. It has given similar response to crop
Jharkhand, management as that of checks, and is on par with checks
Madhya Pradesh | for major pests and diseases. Therefore, this variety is
and Tamil Nadu | identified for release.
4 | KMV 559 Kodo millet ARS, AAU, Andhra Pradesh, | This variety has better grain yield (9%) and fodder yield
variety Dahod Chhattisgarh, (5.2%) when compared with the best national check
Jharkhand, TNAU 86. It has given similar response to crop
Madhya Pradesh | management as that of checks, and is on par with checks
and Tamil Nadu. | for major pests and diseases. Therefore, this variety is
identified for release.

Lt

( VA Tonapi )
Project Coordinator

(Sorghum & Small Millets)

[IMR, Hyderabad

(TR Sharma)
Deputy Director General

(Crop Science)
ICAR, New Delhi
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