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MILLETS GENETIC RESOURCES MANAGEMENT ~2017-18

Executive summary

Indian Institute of Millets Research (IIMR) is one of the National Active Germplasm Sites (NAGS) with the
responsibility to collect, conserve, evaluate, document, and distribute the millets germplasm to the bonafied user
within the country. The following progress has been made during the reporting period 2017 — 18.

1. Collection
e During 2017-18, ICAR-IIMR has undertaken 2 millets exploration programmes individually and 1 in
collaboration with ICAR-NBPGR (RS). The millets explorations were undertaken in Andhra Pradesh,
Tamil Nadu and Odisha.
e There were 181 acc. of millets germplasm and 81 acc. of other crops collected which includes, 8 millet
crops and 27 other crops. In millets group, Finger millet was collected with maximum of 50 acc. followed
by Sorghum (33 acc.), Little millet (32 acc.), Pearl millet (32 acc.) etc.,

2. Augmentation

e During 2017-18, ICAR-IIMR has augmented 5,148 accessions from various centres viz., SAUs, AICRP
on Pearl Millet, NGB-NBPGR and ICRISAT-Patencheru.

e A maximum of 2085 acc. of Finger millet was augmented followed by 2032 acc. of sorghum, 661 acc. of
Pearl millet etc. We augmented 21 varieties and 5127 acc. of germplasm as type material from various
sources.

e The maximum of 4032 accessions of millets genetic resources augmented from NGB-NBPGR followed
by 692 acc. from ICRISAT- Patencheru, 420 acc. from DPGR-TNAU

3. Characterization of Sorghum germplasm under CRP-AB during 2016-17

o Atotal of 6823 accessions were characterized at ICAR-IMR-Hyderabad. Data on 8 quantitative and 15
qualitative traits were collected. The plant height was the most variable character followed by grain
yield, leaf length, ear head length (cm).

e Semi compact ear head compactness (1545 acc.); oblong ear head shape (1114 acc.); non-lustrous
grain (1922 acc.); bold grain size (1457 acc.); white grain colour (639 acc.) and round grain shape (1337
acc.).

e There were 103 acc. identified as potential donor. 6 acc. identified for early flowering with less than 50
days; 13 acc. identified with dwarf plant with less than 50 ¢cm height; 6 acc. identified with more than 13
leaves; 13 acc. identified with longer leaves of more than 80 cm; 7 acc. identified for wider leaves of
more than 10 cm; 21 acc. identified with for longer ear head length with more than 50 cm, 14 acc.
identified for wider ear head width with more than 8.0 cm, 23 acc. identified for higher grain yield with 70
g/plant.

4. Characterization of core and minicore collections of Millets Germplasm during Kharif 2017

e 4.1: Characterization of Barnyard millet core collections (63 acc.): A total of 63 acc. of core
collections of Barnyard millet germplasm characterized during kharif 2017 for 11 quantitative and 12
qualitative traits. The plant height is the most variable trait followed by grain yield per plant. 14 acc. for
early flowering, 4 acc. for higher grain yield per plant were identified.

e 4.2: Characterization of Finger millet core collections (540 acc.): A total of 540 acc. of core
collections of Finger millet germplasm characterized during kharif 2017 for 16 quantitative and 14
qualitative traits. The grain yield per plant is the most variable trait followed by leaf blade length, flag leaf
leaf length, plant height etc. 2 acc. for early flowering, 19 acc. for higher grain yield per plant were
identified.

e 4.3: Characterization of Foxtail millet core collections (96 acc.): A total of 96 acc. of core collections
of Foxtail millet germplasm characterized during kharif 2017 for 11 quantitative and 18 qualitative traits.
The plant height is the most variable trait followed by grain yield per plant etc. 7 acc. for early flowering,
14 acc. for higher grain yield per plant were identified.

1-Millets genetic resources management-agm18 Page 3 of 51



@»
All India Coordinated Research Project on Sorghum, Hyderabad .

e 4.4: Characterization of Kodo millet core collections (69 acc.): A total of 69 acc. of core collections
of Kodo millet germplasm characterized during kharif 2017 for 13 quantitative and 15 qualitative traits.
The days to 50% flowering is the most variable trait followed by plant height etc. 10 acc. for early
flowering, 4 acc. for higher grain yield per plant were identified.

e 4.5: Characterization of Little millet core collections (54 acc.): A total of 54 acc. of core collections
of Little millet germplasm characterized during kharif 2017 for 9 quantitative and 11 qualitative traits.
The plant height is the most variable trait followed by days to 50% flowering, flag leaf length etc. 11 acc.
for early flowering, 3 acc. for higher grain yield per plant were identified.

e 4.6: Characterization of Proso millet core collections (55 acc.): A total of 55 acc. of core collections
of Proso millet germplasm characterized during kharif 2017 for 10 quantitative and 11 qualitative traits.
The plant height is the most variable trait followed by panicle length etc. 21 acc. for early flowering, 6
acc. for higher grain yield per plant were identified.

e 4.7: Characterization of Pearl millet minicore collections (238 acc.): A total of 238 acc. of minicore
collections of Pearl millet germplasm characterized during kharif 2017 for 7 quantitative and 12
qualitative traits. The plant height is the most variable trait followed by panicle length etc. 21 acc. for
early flowering were identified

5. Characterization of Finger millet germplasm under CRP-Agrobiodiversity

o During Kharif 2017, a total of 2000 acc. of finger millet received from NGB-NBPGR-New Delhi under the
CRP-AB (Small Millets) for characterization along with two checks viz., DHFM 78-3 and KMR.

o These finger millet germplasm were characterized for 14 quantitative and 9 qualitative traits. The days
to 50% flowering were the most variable traits followed by plant height etc.

e Culm branching was present in 871 acc. In ear head shape, semi-compact shape was observed in
maximum frequency with 415 acc. followed by compact in 380 acc. Finger branching was absent in
1041 acc. Finger multiple whorls was absent in 1269 acc. Position of branching in thumb finger was
maximum in 1265 acc. Seed shattering was present in 731 acc.

e 20 acc. were identified with more grain yield. 8 acc. with more seed weight. 17 acc. with shorter plant
height

6. Characterization of new millets germplasm

e 6.1: Characterization of finger millet germplasm (116 acc.): A total of 116 acc. of new Finger millet
germplasm characterized during kharif 2017 for 6 quantitative and 13 qualitative traits. The grain yield
per plant is the most variable trait followed by days to 50% flowering, leaf blade length. 8 acc. for early
flowering, 7 acc. for higher grain yield per plant were identified.

e 6.2: Characterization of foxtail millet germplasm (58 acc.): A total of 58 acc. of new Foxtail millet
germplasm characterized during kharif 2017 for 10 quantitative and 17 qualitative traits. The plant height
is the most variable trait followed by flag leaf length grain yield etc. 8 acc. for early flowering, 6 acc. for
higher grain yield per plant were identified.

e 6.3: Characterization of new Pearl millet germplasm (53 acc.): A total of 53 acc. of new pearl millet
germplasm characterized during kharif 2016 for 8 quantitative and 11 qualitative traits. The plant height
is the most variable trait followed by grain yield per plant. 7 acc. for higher grain yield per plant were
identified.

e 6.4: Characterization of little millet germplasm (66 acc.): A total of 66 acc. of new little millet
germplasm characterized during kharif 2017 for 9 quantitative and 12 qualitative traits. The plant height
is the most variable trait followed by days to 50% flowering, flag leaf length of blade etc. 4 acc. for early
flowering, 4 acc. for higher grain yield per plant were identified.

e 6.5: Characterization of new barnyard millet germplasm (59 acc.): A total of 59 acc. of new
barnyard millet germplasm characterized during kharif 2017 for 7 quantitative and 13 qualitative traits.
The plant height is the most variable trait followed by days to 50% flowering etc. 6 acc. for early
flowering, 5 acc. for higher grain yield per plant were identified.

e 6.6: Characterization of new proso millet germplasm (4 acc.): A total of 4 acc. of new proso millet
germplasm characterized during kharif 2017 for 10 quantitative and 11 qualitative traits. The days to
50% flowering ranged as 46-52 days. grain yield (16 /plant) and 100-seed weight (0.49 g) was observed
in ERP 94,
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e 6.7: Characterization of new kodo millet germplasm (32 acc.): A total of 32 acc. of new kodo millet
germplasm characterized during kharif 2017 for 4 quantitative and 7 qualitative traits. The number of
tillers ranged as 6-20 nos. The maximum number of tillers was observed in ERP 62 (20 no.). The early
flowering with 68 days was noted in ELB 72 and ELB 76. The maximum grain yield per plant was
observed as 36.00 g in ERP 77.

7. Conservation of millets genetic resources
e As on 31st March 2018, a total of 72,459 acc. of millets are conserved at Millets Genebank (MGB),
[IMR. Which include 38,163 acc. as bulk samples and 34,296 acc. as voucher samples.
e The maximum contribution is by the sorghum genetic resources with 28,814 acc. as bulk samples. In
voucher samples, the maximum is by sorghum with 19,093 acc. followed by finger millet with 6509 acc.

8. Multiplication of millets genetic resources
e During the rabi 2017-18, a total of 13,584 acc. of millets genetic resources are being multiplied.
e This includes 3814 acc. of sorghum, 4294 acc. finger millet, 1926 acc. of foxtail millet, 1252 acc.
barnyard millet, 1288 acc. of proso millet etc.

9. Distribution of millets genetic resources
e Ason 31st March 2018, a total of 6,231 acc. of millets genetic resources are distributed to the bonafied
users in the country. The distribution of genetic resources was done through 81 Material Transfer
Agreements (MTAS).
e This includes 2442 acc. of proso millet, 1443 acc. of sorghum, 1164 acc. of finger millet, 400 acc. foxtail
millet etc.

10. Submission of millets genetic resources to National Genebank (NGB), NBPGR, New Delhi

e 10.1: Germplasm for NGB-NBPGR: ICAR-IIMR has submitted a total of 4680 accessions of millets for
Long-term Storage at National Genebank, NBPGR, New Delhi. This includes 2973 accession of
sorghum germplasm regenerated during Rabi 2016-17 at IMR-Hyderabad and 1707 accession of finger
millet germplasm regenerated during Kharif 2017 at IMR-Hyderabad.

e 10.2: Germplasm for issuing Indigenous Collection (IC) Numbers: We have submitted 89 millets
germplasm collection from Tamil Nadu and Andhra Pradesh for obtaining Indigenous Collection Nos
from Germplasm Conservation Division, ICAR-NBPGR-New Delhi. We have received IC no. for 20 acc.
millets collected from Maharashtra. The details of IC nos. issued to new millets collections are
presented in Table 52.

11. Millet germplasm field day

e 11.1: Small millets germplasm field day on 21st September 2017: Millets Germplasm Field Day at
[IMR on 21st September 2017. ICAR-IIMR has displayed 3886 accessions of sorghum, pearl millet and
small millet germplasm at New Area field, Hyderabad. This includes 1364 acc. of core collections of
small millets and minicore collections of sorghum and pearl millet; 2000 acc. of finger millet under CRP-
AB (Small millets) and 522 acc. of indigenous collections of millets from Maharashtra, Chhattisgarh,
Jharkhand, Andhra Pradesh, Odisha and Tamil Nadu. There were 25 participants from AICRP on Small
millets — Athiyandal, Guntur, Bellary, NBPGR (RS) — Hyderabad and IIMR. The participants made 650
germplasm selections which include, Barnyard (24 acc.), Finger millet (126 acc.), Foxtail millet (250
acc.), Kodo millet (65 acc.), Little millet (136 acc.) and Proso millet (57 acc.). Dr B Sarath Babu, Officer
In-charge, NBPGR (RS) - Hyderabad was the Chief Guest and Dr Chitra Devi Pandey, Principal
Scientist, NBPGR — New Delhi as the Guest of Honour. Dr M Elangovan, Dr Avinash Singhode and Mrs
A Annapurna are the Coordinators of the field day.

e 11.2: Sorghum germplasm field day: ICAR-Indian Institute of Millets Research organized Sorghum
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Germplasm Field day on 21st March 2018 in the GTC Field. Sixty scientists from all-over India

participated in the day, visited the germplasm field and made selections based on the desirable traits for

_—| Formatted: Font: (Default) Arial Narrow, 11
pt, English (India), Superscript

utilization in the sorghum improvement programme. During rabi 2017-18, we are multiplying 2032 acc.
of sorghum germplasm received during 2017 (Bed No 1 — 60); 2385 acc. which were not germinated
during Rabi 2016-17 (Bed No 60 — 106) and 699 acc. which produced less seed during Rabi 2016-17.
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The Sorghum Germplasm Field Day was organized to facilitate the sorghum researchers to familiarize
with the available diverse sorghum germplasm at IIMR - Hyderabad. This would enable selection and
utilization of desirable germplasm lines in their breeding programs. Dr SK Soam, Joint Director, ICAR-
National Academy of Agricultural Research Management — Hyderabad and Head of Information and
Communication Management inaugurated the event and highlighted the importance of mobile apps in

agriculture. Respeeted-Chairman-Dr Vilas A Tonapi, Director, ICAR-Indian Institute of Millets Research,
Hyderabad_presided over the event and briefed the Digital initiatives of ICAR-IIMR-Hyderabad. The

—
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event was also attended by Dr Sushil Pandey and Dr N Sivaraj, Principal Scientists from ICAR-National

Bureau of Plant Genetic Resources New Delhi. There were 700 selectrons made by the partrcrpants

is sponsored bv Consortrum Research Platform on Aqro brodrversrtv (CRP AB) and coordinated by Drs

M Elanqovan KN Ganapathv and Mrs A AnnapurnaNatrenal—Berea&e#Pla%GeneﬂeReseeree&(RS}

12. Learning Workshops and Trainings Organized by ICAR-IIMR

During 2017-18, ICAR-IIMR had organized 10 exclusive learning workshops on Digital Field Book and
trained 406 Scientists/Asst/Asso Professors/Research Scholars/PG  Students/Technical’s/Skilled
Assistants etc. In these, 5 workshops were organized outside the ICAR-IIMR.

12.1: One-day workshop on “Digital Agriculture” at the Department of Botany, Annamalai
University, Tamil Nadu on 24t August 2017: The workshop was very well organized by Drs D
Dhanavel and L Mullainathan and participated by 70 research scholars from Agriculture and Botany.
The participants were given hands-on training on the use of mobile app - Field book to collect data from
field and lab without using printed field notebooks. The app is developed by CYMMYT and Kansas
State University, USA.

12.2: One-day Learning workshop on “Plant Variety Protection and DUS Testing in Small Millets”
at ICAR-IIMR-Hyderabad on 22 September 2017: There were 30 participants attended. They were
trained on PPV&FRA, 2001; Exercise on PVP application form filling; DUS Testing in Finger millet,
Foxtail millet, Barnyard millet, Kodo millet, Little millet and Proso millet; IP Acts in India; IP Assets
management at Institute; MoA/MoU/MTA/SMTA/PICICA; Exercise on Agreements. This is ICAR-IIMR's
24th training programme under the area of PVP/IPR/DUS/Biodiversity.

12.3: Two-days Learning Workshop on “Digital Field book” at ICAR - Indian Institute of Millets
Research, Rajendranagar, Hyderabad on 29-30t" November, 2017: The two-days Learning
Workshop is exclusively designed to cater the needs of digitalization of field and lab data collections.
The event was attended by 17 participants from Private Seed Companies, ICAR Institute, State
Agricultural University, and Independent Consultant.

12.4: One-day Learning Workshop on “Digital Field book” at Bayers BioScience Private Limited
MCBS Chandippa Village, Shankarpally Mandal on 12t December 2017: Oorganized at Bayers
BioScience Private Limited MCBS Chandippa Village, Shankarpally Mandal based on their request to
create awareness on digital field book at Bayers Bioscience participated by 36 participants of Scientists,
Technical Assistants and Zonal Managers. They were given hands-on training on how to collect data
and create field and trait files.

12.5: One-day Learning workshop on “Digitalization of Plant Genetic Resources Management”,
ICAR-NBPGR-New Delhi, on 19t January 2018: The objective of the workshop is to sensitize the use
of Field book, a mobile based application technology for data management which will save time, paper,
manpower and environment and also increase accuracy and authenticity in data collection. The
Workshop was inaugurated by Dr. Kuldeep Singh, Director, ICAR-NBPGR, New Delhi. Thirty three
scientists across the divisions and units of NBPGR participated in the training workshop. The
participants were apprised about Field book app, Field book makes easier to collect data in any
experimental field/ lab, anyone who knows mobile can use it. Hands on exercise had been conducted
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on developing field file, traits files, how to collect data and export data using field book app. There was
an interactive session also in which participants put fourth their view points.

e 12.6: One-day Learning Workshop on “Digital Field book” sponsored by Society for Millets
Research and jointly organized by ICAR-IIMR-Hyderabad and PJTSAU-Hyderabad on 2nd
February 2018: This one-day workshop was sponsored by the Society for Millets Research and jointly
organized by ICAR-Indian Institute of Millets Research (IIMR), Hyderabad and Professor Jayashankar
Telangana State Agricultural University (PJTSAU), Hyderabad. Dr V. Praveen Rao, Vice Chancellor,
PJTSAU delivered the inaugural address and Dr Vilas A Tonapi, Director, ICAR-IIMR addressed the
Chairman's remark. The workshop was attended by 50 participants from various
RARS/ARS/RRS/Departments of PJTSAU.

e 12.7: One-day Learning Workshop on “Digital Field book” (NBPGR-RS), Akola and Dr Panjabrao
Deshmukh Krishi Vidyapeeth, Akola on 23rd February 2018: A one day learning workshop on “Digital
Field Book” was organized by ICAR-IIMR-Hyderabad in collaboration with ICAR-NBPGR (RS)-Akola
and Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola The programme highlighted the use of this
application for data recording of Agricultural experiments, exploration tours, social science
questionnaires etc. In the afternoon session, the hand on training of Field Book application was given to
each and every participant. For illustrations, agricultural experiment layouts were used and data was
recorded in Android Phone itself. About 80 participants consisting of faculty members, research fellows
and post graduate students of Department of Agricultural Botany attended the workshop. Participants
expressed highly encouraging feedback and they requested to organize similar training for other
disciplines also.

e 12.8: One-day Learning workshop on “Digital Field Book”, Tamil Nadu Agricultural University
(TNAU), Coimbatore on 08t March 2018: The workshop was inaugurated by Dr K Ganeshamurthy,
Professor & Head, Department of Genetics and Plant Breeding, TNAU-Coimbatore. He emphasized on
the importance of the digital data collection in the field to tackle the manpower constraints. The
workshop was sponsored by Society for Plant Breeders and attended by 33 Professors/Asso
Professors/Asst Professor scientists and other researchers and 27 Ph D and M.Sc students.

e 12.9: One-day Learning Workshop on “Digital Field book” Punjab Agricultural University (PAU) -
Ludhiana, on 15t March 2018: Dr M Elangovan explained the evolution of multimedia world, mobile
world, mobile apps, future mobile apps and androids. Observing that the use of cell phones was going
up, he disclosed that nearly 20 lakh apps have been developed in the world so far. Referring to e-
agriculture, he focused on data collection, entry, verification, analysis and sharing through different
information and communication tools. For field book, he stressed on five essentials which include fields
(to import and manage fields); traits (to add, import and manage traits); profile (to set the person and
location); export (to export data); and advanced (for advanced settings containing several optional
settings to augment how data is collected). Dr Banga, while raising the issue of data collection in the
field, said, “We were keen to learn.” Dr Mangat appreciated ICAR scientist's talk and said it was
meaningful. Earlier, Dr Dharmindra Bhatia, Assistant Quantitative Geneticist, PAU, welcomed the guest
speaker, scientists and the students.

e 12.10: One-day Learning workshop on “Apps for Agriculture”, ICAR-IIMR-Hyderabad on 22nd
March 2018: Dr SK Soam, Joint Director, ICAR-National Academy of Agricultural Research
Management — Hyderabad and Head of Information and Communication Management inaugurated the

event and highlighted the importance of mobile apps in agriculture. Respeeted-Chairman-Dr Vilas A Formatted: Font: (Default) Arial Narrow, 11
Tonapi, Director, ICAR-Indian Institute of Millets Research, Hyderabad_presided over the event and pt, Not Bold, English (India)

briefed the Digital initiatives of ICAR-IIMR-Hyderabad. The event was also attended by Dr Sushil
Pandey and Dr N Slvara| Prlncmal Scientists from ICAR-National Bureau of Plant Genet|c Resources
New Delhi. ! y KS-V

m-ehaFge—The event is sponsored by Consortlum Research Platform on Aqro b|0d|ver5|ty (CRP AB)

13. Revenue generation
o A total of 1.73 lakhs were generated as revenue through registration fees for the Digital Field Book
training and consultancy
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14. Publication:

e 2 international journal papers, 3 national journal paper, 2 abstracts/full paper presentation in
conferences, 2 books/technical bulletins, 4 compilation / documentation, and 3 germplasm exploration
reports, and 3 recognitions

e Two training attended and 10 trainings organized, 2 meetings and 2 germplasm field days organized, 8
conferences participated, 34 lectures delivered

1-Millets genetic resources management-agm18 Page 8 of 51
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Detailed report

1. Collection

During 2017-18, ICAR - Indian Institute of Millets Research (IIMR) has undertaken 2 millets exploration programmes
individually and 1 in collaboration with ICAR — National Bureau of Plant Genetic Resources (Regional Stations). The
millets explorations were undertaken in Andhra Pradesh, Tamil Nadu and Odisha. The state and district-wise
germplasm collected during 2017-18 is presented in Table 1.

Table 1: The state and district-wise germplasm collected during 2017-18

SNo | State/District No. of Acc.
Andhra Pradesh 195
1 Guntur 45
2 Krishna 26
3 Kurnool 1
4 Prakasam 78
5 Vishakapatnam 21
6 Vizianagaram 24
Odisha 5
7 Koraput 5
Tamil Nadu 62
8 Thiruvavannamalai 62
Grand Total 262

There were 181 acc. of millets germplasm and 81 acc. of other crops collected which includes, 8 millet crops and 27
other crops. The crop-wise list of germplasm collected during 2017-18 is presented in Table 2. In millets group,
Finger millet was collected with maximum of 50 acc. followed by Sorghum (33 acc.), Little millet (32 acc.), Pearl millet
(32 acc.) etc., In other crops, Pickling melon was collected with maximum frequency of 112 acc. followed by Bottle
guard (10 acc.), Ridge guard (8 acc.), Pumpkin and Bitter guard (7 acc. each) etc.,

Table 2: The crop-wise germplasm collected during 2017-18

No. of No. of No. of
SN | Crop name acc. SN | Crop name acc. SN | Crop name acc.
1 | Finger millet 50 3 | Ridge gourd 8 17 | Coffee pod 1
2 | Sorghum 33 4 | Pumpkin 7 18 | Black gram 1
3 | Little millet 32 5 | Bitter gourd 7 19 | Chick pea 1
4 | Pearl millet 32 6 | Snake gourd 5 20 | Shankpushpi 1
5 | Foxtail millet 19 7 | Sesame 4 21 | Chilli 1
6 | Barnyard millet 7 8 | Cassia 2 22 | Crotalaria 1
7 | Proso millet 6 9 | Horse gram 2 23 | Melon 1
8 | Kodo millet 2 10 | Jack bean 2 24 | Wild cucumber 1
Total 181 11 | French bean 2 25 | Ringworm cassia 1
Other crops 12 | Pigeon pea 2 26 | Lady's finger 1
No. of 13 | Pilli pesara 2 27 | Limonia 1
SN | Crop name acc. 14 | Ash gourd 2 Total 81
1 | Pickling melon 12 15 | Wild snake gourd 2
2 | Bottle gourd 10 16 | Smooth gourd 1

During the exploration we collected 245 cultivars and 16 wild species. A total of 201 acc. collected as seed material,
54 acc. as fruits 4 inflorescence and 2 ear heads were collected. The maximum frequency of source of material
collected were from Farm store (169 acc.) followed by Farmer's field (45 acc.), Market (28 acc.), Institute (12 acc.),
Natural wild (7 acc.) and Disturbed wild (1 acc.). During the exploration we collected one drought tolerant sorghum
and one salinity tolerant barnyard millet germplasm. The list of crop-wise local landraces collected with uniqueness is
presented in Table 3.
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Table 3: The list of crop-wise local landraces collected

Uniqueness of germplasm No. of acc. Uniqueness of germplasm No. of acc.

Finger millet 4 months 1

100 days maturity 2 Drought tolerant, 10ft height, loose panicle 1

120 days 1 Little millet

180 days maturity 1 100 days maturity 2

3 months 2 3 months 1

4 months 1 4 months 1

4 months 2 90 days maturity 3

70 days maturity 1 Pearl millet

90 days maturity 1 85 days maturity 1

Erra choulu 1 Foxtail millet

VR 708 1 120 days maturity 1

VR 760 1 3 months 1

VR 847 1 Small panicle 1

VR 900 1 Barnyard millet

VR 936 1 Salinity tolerant 1
Sorghum Kodo millet

120 days 1 150 days 1

3 months 1

2. Augmentation

Indian Institute of Millets Research (IIMR) has initiated the millets genetic resources augmentation programme from
various national and international centres to strengthen the Millets Genebank (MGB) at IIMR. During 2017-18, it has
augmented 5,148 accessions from various centres viz., State Agricultural Universities, AICRP on Pearl Millet,
National Genebank — National Bureau of Plant Genetic Resources (NGB-NBPGR) and International Crops Research
Institute for Semi-Arid Tropics (ICRISAT).

2.1. Crop-wise millets augmented: A maximum of 2085 acc. of Finger millet was augmented followed by 2032 acc.
of sorghum, 661 acc. of Pearl millet etc. The list millets crops augmented from various sources are presented in
Table 4. We augmented 21 varieties and 5127 acc.of germplasm as type material from various sources.

Table 4: Crop-wise millets genetic resources augmented from various sources

Name of the millet No. of acc. Name of the millet No. of acc.
Finger millet 2085 Kodo millet 79
Sorghum 2032 Little millet 60
Pearl millet 661 Foxtail millet 39
Proso millet 104 Job's tear 1
Barnyard millet 87 Total 5148

2.2. Centre-wise millets augmented: We received millets genetic resources from 5 different institutes /
organization. The maximum of 4032 accessions of millets genetic resources augmented from National Genebank —
National Bureau of Plant Genetic Resources (NGB-NBPGR) followed by 692 acc. from ICRISAT- Patencheru, 420
acc. from Department of Plant Genetic Resources — Tamil Nadu Agricultural University (DPGR-TNAU). The donor
institute-wise millets genetic resources augmented is presented in Table 5.

Table 5: Donor institute-wise millets genetic resources augmented from various sources

Name of the institute No. of acc. Name of the institute No. of acc.
NBPGR - New Delhi 4032 AICRP on Pearl millet 3
ICRISAT - Patancheru 692 Meghalaya 1
TNAU - Coimbatore 420 Total 5148

3. Characterization of sorghum germplasm during Rabi 2016-17

3.1: Characterization of Sorghum germplasm under Consortium Research Platform on Agrobiodiversity
(CRP-AB) during 2016-17at ICAR-IIMR-Hyderabad

A total of 6823 accessions were characterized at ICAR-IIMR-Hyderabad. Data on 8 quantitative and 15 qualitative
traits were collected. The plant height was the most variable character followed by grain yield, leaf length, ear head
length (cm). The descriptive statistics on 8 quantitative traits are presented in Table 6.

1-Millets genetic resources management-agm18 Page 10 of 51



78
All India Coordinated Research Project on Sorghum, Hyderabad @ ]
LI

A

Table 6: Summary statistics of quantitative traits of 2500 acc. of sorghum germplasm characterized at ICAR-

IIMR-Hyderabad under CRP-Agro-biodiversity during Rabi 2016-17
Sno. Traits No. of acc. Min. Max. Range Mean SD SE Variance CV%
1 Days to 50% flowering 2386.00 47.00 | 101.00 54.00 75.20 7.85 | 0.16 61.57 0.31
2 Number of leaves 1893.00 2.50 14.00 11.50 7.20 172 | 0.04 2.96 0.08
3 Leaf length (cm) 1772.00 17.20 | 91.20 74.00 55.41 11.13 | 0.26 123.87 0.52
4 Leaf width (cm) 1772.00 2.20 10.50 8.30 6.39 1.33 0.03 178 0.06
5 Plant height (cm) 2384.00 40.00 | 330.00 290.00 145.84 | 50.30 | 1.03 2530.08 2.02
6 Ear head length (cm) 2240.00 3.50 68.50 65.00 19.41 8.79 0.19 77.22 0.36
7 Ear head width (cm) 2240.00 1.10 11.05 9.95 4.23 1.20 0.03 144 0.05
8 Grain yield (g/plant) 2811.00 0.50 98.00 97.50 23.13 13.63 | 0.26 185.84 0.50

In seedling vigour, the maximum frequency is observed in very good (3501 acc.). Tan (2409 acc.) in leaf sheath
pigmentation; green midrib (2968 acc.) in midrib colour; drooping leaf orientation (5767 acc.); dark green leaf colour
(5043 acc.); 25% glume coverage (1912 acc.); light red glume colour (326 acc.); durra race (1321 acc.); absence of
awns (1766 acc.); semi compact ear head compactness (1545 acc.); oblong ear head shape (1114 acc.); non-
lustrous grain (1922 acc.); bold grain size (1457 acc.); white grain colour (639 acc.) and round grain shape (1337
acc.). The frequency distribution of qualitative traits observed in sorghum germplasm characterization under CRP-AB
at ICAR-IIMR-Hyderabad is presented in Table 7.

Table 7: The frequency distribution of qualitative traits of sorghum germplasm characterized at ICAR-IIMR-
Hyderabad under CRP-Agrobiodiversity during rabi 2016-17

Percent Percent
Traits States/Scores No. of acc. Frequency Checks Frequency
Seedling vigour Very good 3501 55.08 95 83.33
Good 2151 33.84 16 24.62
Poor 704 11.08 3 4.00
Total 6356 100.00 114 100.00
Leaf sheath pigmentation Tan 2409 80.06 65 46.43
Non Tan 600 19.94 75 53.57
Total 3009 100.00 140 100.00
Leaf midrib colour Green 2968 46.57 99 67.81
White 1374 21.56 8 5.48
Colourless 1369 21.48 25 17.12
Yellow 291 457 7 479
Brown 239 3.75 7 4.79
Purple 132 2.07 0 0.00
Total 6373 100.00 146 100.00
Leaf orientation Drooping 5767 90.53 117 83.57
Erect 603 9.47 23 16.43
Total 6370 100.00 140 100.00
Leaf colour Dark green 5043 85.21 69 53.91
Light green 688 11.63 43 33.59
Pale green 187 3.16 16 12.50
Total 5918 100.00 128 100.00
Glume coverage 25% 1912 67.49 0 0.00
50% 565 19.94 2 100.00
75% 129 455 0 0.00
100% 121 4.27 0 0.00
Above 106 3.74 0 0.00
Total 2833 100.00 2 100.00
Glume colour Light red 326 10.22 0 0.00
Straw 303 9.50 2 100.00
Purple 205 6.43 0 0.00
Red 136 4.26 0 0.00
Light brown 50 157 0 0.00
Straw & purple 40 1.25 0 0.00
Dark red 37 1.16 0 0.00
Brown 28 0.88 0 0.00
Reddish brown 14 0.44 0 0.00
Black 3 0.09 0 0.00
Straw & brown 2 0.06 0 0.00
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Percent Percent
Traits States/Scores No. of acc. Frequency Checks Frequency
White 1 0.03 0 0.00
Total 3189 100.00 2 100.00
Race Durra 1321 58.50 2 100.00
Caudatum 517 22.90 0 0.00
Guinea 202 8.95 0 0.00
Bicolour 151 6.69 0 0.00
Kafir 67 2.97 0 0.00
Total 2258 100.00 2 100.00
Presence of awns Absent 1766 78.00 2 100.00
Present 498 22.00 0 0.00
Total 2264 100.00 2 100.00
Ear head compactness Semi compact 1545 68.76 2 100.00
Compact 485 21.58 0 0.00
Loose 213 9.48 0 0.00
Very loose 2 0.09 0 0.00
Broomcom 2 0.09 0 0.00
Total 2247 100.00 2 100.00
Ear head shape Oblong 1114 49.58 0 0.00
Elliptical 488 21.72 2 100.00
Ovate 412 18.34 0 0.00
Cylindrical 181 8.06 0 0.00
Round 41 1.82 0 0.00
Broomcorn 9 0.40 0 0.00
Others 2 0.09 0 0.00
Total 2247 100.00 2 100.00
Grain lustrous Non lustrous 1922 85.38 2 100.00
Lustrous 329 14.62 0 0.00
Total 2251 100.00 2 100.00
Grain size Bold 1457 65.07 2 100.00
Medium 703 31.40 0 0.00
Small 79 3.53 0 0.00
Total 2239 100.00 2 100.00
Grain colour White 639 28.20 0 0.00
Red 431 19.02 0 0.00
Light red 316 13.95 2 100.00
Light yellow 229 10.11 0 0.00
Reddish brown 133 5.87 0 0.00
Colourless 116 5.12 0 0.00
Chalky white 105 4.63 0 0.00
Yellow 85 3.75 0 0.00
Light brown 80 3.53 0 0.00
Whitish red 69 3.05 0 0.00
Black 27 119 0 0.00
Purple 23 1.02 0 0.00
Brown 12 0.53 0 0.00
Grey 1 0.04 0 0.00
Total 2266 100.00 2 100.00
Grain shape Round 1337 59.69 2 100.00
Sub lenticular round but flat from other
side 383 17.10 0 0.00
Ovate 310 13.84 0 0.00
Elliptical 166 7.41 0 0.00
Completely flat 44 1.96 0 0.00
Total 2240 100.00 2 100.00

3.2: Potential germplasm identified

There were 103 acc. identified as potential donor. 6 acc. identified for early flowering with less than 50 days; 13 acc.
identified with dwarf plant with less than 50 cm height; 6 acc. identified with more than 13 leaves; 13 acc. identified
with longer leaves of more than 80 ¢m; 7 acc. identified for wider leaves of more than 10 cm; 21 acc. identified with
for longer ear head length with more than 50 cm, 14 acc. identified for wider ear head width with more than 8.0 cm,
23 acc. identified for higher grain yield with 70 g/plant. The list of potential germplasm identified from the sorghum
germplasm characterization under CRP-AB during Rabi 2016-17 is presented in Table 8.
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Table 8: Potential sorghum germplasm identified under CRP-AB during Rabi 2016-17

SNo Traits Potential accession No. of acc.
1 Early flowering (< 50 IS 15677 (EC 489059), IS 6022 (IC 286993), IS 40177 (IC 289140), IS 613 (EC 483346), IS 806 (EC 6
days) 483428), 1S 2118 (EC 483655)
2 Dwarf plant (<50 cm) | IS 10374 (EC 486799), IS 10606 (EC 486904), IS 10608 (EC 486905), IS 8194 (EC 21391), IC 351954, 13
IC 351957, IC 352094, IC 352106, IC 352120, IC 352130, IC 352147, IC 352195, IC 352261
3 More number of leaves | 1S 11957 (EC 487819), IS 12181 (EC 487976), IC 352072, IC 352240, IC 352287, IC 352349 6
(>13)
4 Longer leaves (< 80 IS 8590 (EC 485619), IS 8797 (EC 485758), IS 8807 (EC 485764), IS 9219 (EC 486058), IS 9667 (EC 13
cm) 486407), 1S 9749 (EC 486478), IS 9935 (EC 486604), IS 10068 (EC 486689), IS 11224 (EC 487289), IS
11309 (EC 487350), IS 15071 (EC 488598), IS 16458 (EC 489611), IS 5669 (IC 290347)
5 | Widerleaves (> 10 IS 8587 (EC 485616), IS 10990 (EC 487129), IS 11224 (EC 487289), IS 11225 (EC 487290), IS 11309 7
cm) (EC 487350), IS 15280 (EC 488756), IS 15198 (EC 498037)
6 Longer ear head IS 7207 (EC 484914), IS 7256 (EC 484947), IS 7394 (EC 485044), IS 7407 (EC 485052), IS 7420 (EC 21
length (< 50 cm) 485063), 1S 7431 (EC 485071), IS 7534 (EC 485139), IS 7591 (EC 485180), IS 7614 (EC 485195), IS

7657 (EC 485226), IS 7675 (EC 485239), IS 7833 (EC 485337), IS 7836 (EC 485339), IS 7897 (EC
485380), 1S 7905 (EC 485388), IS 7927 (EC 485402), IS 7984 (EC 485435), IS 7999 (EC 485446), IS
8017 (EC 485460), IS 17688 (IC 290432), IS 14776 (EC 498026)

7 | Wider ear head width | 1S 7844 (EC 485343), IS 8638 (EC 485651), IS 9666(EC 486406), IS 9882 (EC 486571), IS 9991 (EC 14
(<8cm) 486643), 1S 10096 (EC 486690), IS 10340 (EC 486784), IS 10836 (EC 487031), IS 12204 (EC 487996),
IS 15280 (EC 488756), IS 15522 (EC 488939), IS 15737 (EC 489100), IS 15903 (EC 489230), IC 352045
8 | Grainyield (< 70 IS 7013 (EC 484784), IS 7197 (EC 484904), IS 7320 (EC 484990), IS 7817 (EC 485327), IS 7905 (EC 23
g/plant) 485388), 1S 8587 (EC 485616), IS 8933 (EC 485858), IS 9289 (EC 486099), IS 9543 (EC 486310), IS

9566 (EC 486326), IS 10755 (EC 486983), IS 10761 (EC 486988), IS 11975 (EC 487834), IS 14921 (EC
488483), 1S 15028 (EC 488564), IS 15178 (EC 488681), IS 15223 (EC 488712), IS 15489 (EC 488915),
IS 15691 (EC 489069), IS 15903 (EC 489230), IS 15984 (EC 489295), IS 15986 (EC 489297), IS 3646
(EC 484448)

Total 103

4. Characterization of Core and Minicore Collections of Millets Germplasm during Kharif 2017

4.1: Characterization of Barnyard millet core collections (63 acc.)

A total of 63 acc. of core collections of Barnyard millet germplasm characterized during kharif 2017 for 11 quantitative
and 12 qualitative traits. The plant height is the most variable trait followed by grain yield per plant. The descriptive
statistics on quantitative traits is presented in Table 9.

Table 9: Summary statistics of quantitative traits of 63 acc. of Barnyard millet germplasm characterized at
ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Mean Min. Max. Range SD SE Variance CV (95.0%)
Number of basal tillers 62.00 8.84 2.00 17.67 15.67 2.96 0.38 8.79 0.75
Days to 50% flowering 63.00 38.32 29.00 49.00 20.00 4.13 0.52 17.09 1.04
Leaf blade length (cm) 63.00 25.60 10.60 37.53 26.93 6.03 0.76 36.36 1.52
Leaf blade width (cm) 63.00 219 145 3.75 2.30 0.59 0.07 0.35 0.15
Panicle length (cm) 63.00 19.97 13.10 27.97 14.87 3.30 0.42 10.90 0.83
Panicle width (cm) 63.00 2.88 173 4.60 2.87 0.64 0.08 0.41 0.16
Peduncle length (cm) 63.00 4.61 1.83 11.50 9.67 1.95 0.25 3.79 0.49
Plant height (cm) 63.00 130.95 80.47 166.67 86.20 22.92 2.89 525.24 5.77
Lowest receme length (cm) 63.00 2.36 147 313 1.67 0.35 0.04 0.13 0.09
Grain yield (g/pl) 55.00 23.49 6.83 75.00 68.17 13.80 1.86 190.34 3.73
100-Seed weight (g) 62.00 0.27 0.09 0.32 0.23 0.05 0.01 0.00 0.01

The maximum frequency of growth habit was observed in erect (33 acc.) followed by decumbent (21 acc.). The plant
pigmentation at internodes and leaf sheath was present in 44 acc. In inflorescence shape, globose to elliptic was
maximum (28 acc.) followed by arched (20 acc.); in inflorescence colour, green colour was maximum (20 acc.)
followed by dark purple (19 acc.); in panicle compactness, intermediate was maximum (39 acc.) followed by compact
(21 acc.); the spikelet arrangement on around the rachis was maximum (59 acc.); the lowest receme shapes were
straight in 40 acc.; the lowest receme thickness was slender in 41 acc.; the lowest receme branching was absent in
58 acc.; the culm branching was absent in 35 acc.,; in grain colour, light grey was observed maximum (28 acc.)
followed by straw weight (15 acc.) and the grain shape was oval in 56 acc. The frequency distribution of qualitative
traits of 63 acc. of Barnyard millet germplasm accession characterized at ICAR-IIMR-Hyderabad during Kharif 2017
is presented in Table 10. Potential germplasm identified for different agro-morphological traits (Table 11).
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Table 10: Frequency distribution of qualitative traits of 63 acc. of Barnyard millet germplasm accession

characterized at ICAR-IIMR-Hyderabad during Kharif 2017

SN Agro-morphological States No. of SN Agro-morphological States No. of
traits acc. traits acc.
1 | Growth habit 1 - Erect 33 the rachis 5 — Around 59
2 — Decumbent 21 7 | Lowest raceme shape 3 — Straight 40
3 - Prostrate 8 5 - Curved 22
2 | Plant pigmentation (at 1 - Absent 8 | Lowest raceme 3 — Slender 41
internodes and leaf thickness 5 —Thick 20
sheath) 19 9 | Lower raceme branching | 1 - Absent 58
9 - Present 44 9 — Present 4
3 | Inflorescence shape 1 - Arched 20 10 | Culm branching 1 - Absent 35
2 - Diffused 14 9 - Present 27
3 - Globose to elliptic 28 11 | Grain colour 2 - Straw white RHS No
4 | Inflorescence colour 1-Green 20 163D 15
5 - Light purple 13 4 - Light Grey RHS No
7 - Dark purple 19 1568 28
5 | Panicle compactness 3-0Open 2 5 - Grey RHS No 156A 14
5 - Intermediate 39 12 | Grain shape 1 - Elliptical 5
7 - Compact 21 2-Oval 56
6 | Spikelet arrangementon | 3 - One side 3

Table 11: Potential germplasm identified from 63 acc. of Barnyard millet germplasm accession characterized
at ICAR-IIMR-Hyderabad during Kharif 2017

Acc. No MGB ID Number of basal tillers (<13) GECH 639 BAR 1446 3.10
GECH 215 BAR 1423 13.33 GECH 708 BAR 1456 3.05
GECH 714 BAR 1460 13.33 GECH 712 BAR 1458 3.50
GECH 716 BAR 1461 13.33 Acc. No MGB ID Panicle length (>25 cm)
GECH 720 BAR 1464 17.67 GECH 126 BAR 1419 25.27
GECH 721 BAR 1465 13.00 GECH 407 BAR 1433 26.57
Co (KV) 2 BAR 1489 13.67 GECH 513 BAR 1437 25.33

Days to 50% flowering (<35 GECH 520 BAR 1439 25.00

Acc. No MGB ID days) GECH 552 BAR 1442 27.97
GECH 22 BAR 1408 35.00 GECH 708 BAR 1456 26.03
GECH 33 BAR 1411 35.00 GECH 711 BAR 1457 25.00
GECH 38 BAR 1412 35.00 Acc. No MGB ID Panicle width (>3.5 cm)
GECH 151 BAR 1422 35.00 GECH 22 BAR 1408 357
GECH 228 BAR 1425 35.00 GECH 38 BAR 1412 4.60
GECH 231 BAR 1426 34.00 GECH 56 BAR 1414 4.33
GECH 276 BAR 1430 34.00 GECH 215 BAR 1423 4.10
GECH 584 BAR 1443 35.00 GECH 221 BAR 1424 3.77
GECH 639 BAR 1446 35.00 GECH 513 BAR 1437 3.60
GECH 641 BAR 1447 35.00 GECH 552 BAR 1442 3.83
GECH 664 BAR 1453 35.00 GECH 584 BAR 1443 3.77
GECH 708 BAR 1456 35.00 GECH 593 BAR 1445 3.93
Co (KV) 2 BAR 1489 29.00 GECH 642 BAR 1448 3.50

Acc. No MGB ID Leaf blade length (>35 cm) GECH 719 BAR 1463 3.60
GECH 38 BAR 1412 34.20 GECH 723 BAR 1467 357
GECH 57 BAR 1415 34.60 Acc. No MGB ID Peduncle length (>7 cm)
GECH 142 BAR 1420 37.23 GECH?2 BAR 1406 11.50
GECH 151 BAR 1422 33.03 GECH5 BAR 1407 11.10
GECH 215 BAR 1423 36.17 GECH 720 BAR 1464 737
GECH 276 BAR 1430 34.13 Acc. No MGB ID Plant height (>150 cm)
GECH 476 BAR 1435 31.00 GECH 22 BAR 1408 156.67
GECH 584 BAR 1443 35.00 GECH 27 BAR 1409 158.33
GECH 590 BAR 1444 31.87 GECH 28 BAR 1410 163.33
GECH 639 BAR 1446 37.53 GECH 33 BAR 1411 151.67
GECH 641 BAR 1447 33.93 GECH 43 BAR 1413 153.33
GECH 712 BAR 1458 32.23 GECH 56 BAR 1414 160.00
GECH 722 BAR 1466 37.37 GECH 111 BAR 1418 151.67

VL 29 BAR 13 30.93 GECH 221 BAR 1424 154.77

Acc. No MGB ID Leaf blade width (>3 cm) GECH 228 BAR 1425 150.37
GECH 28 BAR 1410 3.05 GECH 232 BAR 1427 156.07
GECH 33 BAR 1411 3.50 GECH 244 BAR 1428 153.77
GECH 43 BAR 1413 330 GECH 266 BAR 1429 163.40
GECH 221 BAR 1424 3.75 GECH 276 BAR 1430 161.00
GECH 522 BAR 1440 3.05 GECH 468 BAR 1434 164.37
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GECH 590 BAR 1444 163.00 GECH 520 BAR 1439 3.07
GECH 708 BAR 1456 166.67 GECH 525 BAR 1441 313
Acc. No MGB ID Plant height (<100 cm) Co (KV) 2 BAR 1489 3.10
GECH?2 BAR 1406 85.00 Acc. No MGB ID Grain yield (>40 g/pl)
GECH 654 BAR 1452 81.13 GECH33 BAR 1411 75.00
GECH 664 BAR 1453 80.47 GECH 38 BAR 1412 48.00
GECH 667 BAR 1454 93.27 GECH 522 BAR 1440 62.33
GECH 692 BAR 1455 81.67 Co (KV) 2 BAR 1489 44.00
GECH 711 BAR 1457 90.00 Acc. No MGB ID 100-Seed weight (>0.31 g)
GECH 718 BAR 1462 90.00 GECH 142 BAR 1420 0.32
Acc. No MGB ID Lowest receme length (>3 cm) GECH 149 BAR 1421 0.32
GECH 513 BAR 1437 3.07 GECH 397 BAR 1432 031

4.2: Characterization of Finger millet core collections (540 acc.)

A total of 540 acc. of core collections of Finger millet germplasm characterized during kharif 2017 for 16 quantitative
and 14 qualitative traits. The grain yield per plant is the most variable trait followed by leaf blade length, flag leaf leaf
length, plant height etc. The descriptive statistics on quantitative traits is presented in Table 12.

Table 12: Summary statistics of quantitative traits of 540 acc. of Finger millet germplasm characterized at
ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Flag leaf blade length (cm) 411.00 | 133 95.50 94.17 3470 | 15.01 | 0.74 225.17 1.46
Flag leaf blade width (cm) 374.00 | 0.50 8.60 8.10 1.63 1.03 | 0.05 1.05 0.10
Leaf blade length (cm) 397.00 | 1.30 78.47 77.17 5190 | 1528 | 0.77 233.47 1.51
Leaf blade width (cm) 395.00 | 1.10 350 2.40 1.40 018 | 0.01 0.03 0.02
Finger number on main ear head 374.00 1.00 15.67 14.67 742 2.20 0.11 4.85 0.22
Number of basal tillers 394.00 | 1.00 19.50 18.50 6.32 314 | 0.16 9.89 031
Days to 5% flowering 318.00 | 31.00 | 99.00 68.00 90.06 942 | 053 88.74 1.04
Peduncle length (cm) 402.00 | 167 31.27 29.60 17.05 6.03 | 0.30 36.42 0.59
Panicle length (cm) 401.00 | 1.00 28.93 27.93 7.58 261 | 013 6.84 0.26
Panicle width (cm) 401.00 | 190 4.90 3.00 2.87 043 | 0.02 0.19 0.04
Finger length (cm) 401.00 | 110 34.10 33.00 6.31 201 | 0.10 4.03 0.20
Finger width (cm) 401.00 | 0.50 5.47 4.97 0.88 040 | 0.02 0.16 0.04
Plant height (cm) 350.00 | 43.77 | 176.67 | 132.90 | 122.21 | 13.17 | 0.70 173.33 1.38
Grain yield (g/plant) 246.00 | 5.00 97.00 92.00 29.01 | 1857 | 1.18 344.98 2.33
100-Seed weight (g) 154.00 | 0.10 1.50 1.40 0.29 022 | 0.02 0.05 0.03
Number of leaves 381.00 | 11.00 | 27.00 16.00 17.78 156 | 0.08 2.44 0.16

The maximum frequency in growth habit was observed in erect (207 acc.) followed by decumbent (142 acc.). The
plant pigment at leaf juncture was absent in 287 acc. The leaf sheath pubescence was absent in 373 acc. In glume
colour, light green was observed with maximum frequency of 114 acc. followed by light purple and dark purple (82
acc. each). Culm branching was present in 328 acc. In ear head shape, compact shape was observed in maximum
frequency with 144 acc. followed by semi-compact 124 acc. Finger branching was absent in 258 acc. Finger multiple
whorls was absent in 340 acc. Position of branching in thumb finger was maximum in 337 acc. Seed shattering was
absent in 150 acc. Seed covering by glumes was intermediate in 203 acc. In seed colour, copper brown was
maximum with 140 acc. followed by purple brown 111 acc., light brown110 acc. In seed shape, round was the
maximum with 294 acc. In seed surface, smooth was maximum with 321 acc. The frequency distribution of qualitative
traits of 540 acc. of Finger millet germplasm accession characterized at ICAR-IMR-Hyderabad during Kharif 2017 is
presented in Table 13. The potential germplasm identified from 540 acc. of Finger millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017 is presented in Table 14.

Table 13: Frequency distribution of qualitative traits of 540 acc. of Finger millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017

S Agro-morphological States S Agro-morphological States
No traits No. of acc. No traits No. of acc.
1 Growth habit 1 - Erect 207 3 Leaf sheath 1 - Absent 373
2 — Decumbent 142 pubescence 9 — Present 11
3 - Prostrate 75 4 Glume colour 1 - White RHS No NN155C 60
2 | Plant pigmentation 1 - Absent 287 3 - Light Green RHS No 149A 114
(at leaf juncture) 9 — Present 99 5 - Dark green RHS No 141C 63
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S Agro-morphological States S Agro-morphological States
No traits No. of acc. No traits No. of acc.
7 - Light purple RHS No 59C 82 9 - Present
9 - Dark purple RHS No 61C 82 11 | Seed covering by 2 — Enclosed 57
5 | Culm branching 1 - Absent 47 glumes 4 — Intermediate 203
9 — Present 328 6 - Exposed 139
6 | Earhead shape 1- Fist 65 12 | Seed color 2 — White RHS No NN155C 2
3 - Compact 144 4 - Light brown RHS No
5 - Semi-compact 128 N172D 110
7-Open 53 6 - Copper-brown RHS No
9 - Droopy 5 N175A 140
7 | Finger branching 1- Absent 258 8 - Purple-brown RHS No
9 - Present 112 N178A 111
8 | Finger multiple 1 - Absent 340 13 | Seed shape 3 - Reniform 55
whorls 9 - Present 31 5 - Ovoid 25
9 | Position of 3 — In thumb finger 337 7 - Round 204
branching 5 — In all the finger 36 14 | Seed surface 3 - Smooth 321
10 | Seed shattering 1 - Absent 150 7 - Rough 50
Table 14: Potential germplasm identified from 540 acc. of Finger millet germplasm accession characterized
at ICAR-IIMR-Hyderabad during Kharif 2017
Acc. No MGB ID Finger number on main ear head (>10) GEC 310 FIN 2137 95.50
GEC9 FIN 1836 15.67 GEC 311 FIN 2138 91.13
GEC 23 FIN 1850 11.00 GEC 313 FIN 2140 84.43
GEC 26 FIN 1853 12.33 Acc. No MGB ID Flag leaf blade width (>5 cm)
GEC 92 FIN 1919 11.00 GEC 295 FIN 2122 5.30
GEC 140 FIN 1967 12.00 GEC 305 FIN 2132 8.60
GEC 143 FIN 1970 13.00 GEC 311 FIN 2138 5.90
GEC 194 FIN 2021 11.00 GEC 314 FIN 2141 5.60
GEC 198 FIN 2025 11.33 GEC 316 FIN 2143 5.20
GEC 207 FIN 2034 11.00 GEC 319 FIN 2146 5.80
GEC 219 FIN 2046 11.33 GEC 323 FIN 2150 5.10
GEC 249 FIN 2076 11.33 Acc. No MGB ID Peduncle length(>25 cm)
GEC 276 FIN 2103 12.33 GEC 39 FIN 1866 217.87
GEC 280 FIN 2107 12.67 GEC 440 FIN 2265 25.37
GEC 377 FIN 2202 11.00 GEC 449 FIN 2274 25.13
GEC 393 FIN 2218 12.67 GEC 460 FIN 2285 25.13
GEC 418 FIN 2243 13.67 GEC 466 FIN 2291 29.30
GEC 436 FIN 2261 11.67 GEC 496 FIN 2311 26.47
GEC 467 FIN 2292 13.00 GEC 507 FIN 2322 25.47
GEC 483 FIN 2304 11.67 GEC 508 FIN 2323 25.80
GEC 493 FIN 2308 11.67 GEC 510 FIN 2325 25.13
GEC 500 FIN 2315 13.67 GEC 516 FIN 2331 26.13
Acc. No MGB ID Number of basal tillers (>13) GEC 519 FIN 2334 26.37
GEC4 FIN 1831 19.50 GEC 520 FIN 2335 25.80
GEC8 FIN 1835 13.00 GEC 524 FIN 2339 25.80
GEC 23 FIN 1850 14.00 GPU 28 FIN 18 31.27
GEC 108 FIN 1935 14.00 Acc. No MGB ID Panicle length (>15 cm)
GEC 329 FIN 2156 14.00 GEC 212 FIN 2039 16.33
GEC 331 FIN 2158 14.00 GEC 416 FIN 2241 28.93
GEC 342 FIN 2167 18.00 GEC 454 FIN 2279 15.70
GEC 354 FIN 2179 14.00 GEC 506 FIN 2321 22.37
GEC 378 FIN 2203 14.00 GEC 516 FIN 2331 21.47
GEC 419 FIN 2244 13.50 GEC 518 FIN 2333 15.80
GEC 446 FIN 2271 16.00 GEC 520 FIN 2335 15.33
GEC 465 FIN 2290 14.00 Acc. No MGB ID Panicle width (>4 cm)
GEC 517 FIN 2332 16.00 GEC 161 FIN 1988 4.90
GEC 523 FIN 2338 13.67 GEC 192 FIN 2019 4.90
GEC 529 FIN 2344 13.00 GEC 448 FIN 2273 4.33
GEC 536 FIN 2351 14.00 GEC 454 FIN 2279 4.33
GEC 544 FIN 2359 16.00 GEC 457 FIN 2282 4.17
Acc. No MGB ID Days to 5% flowering (<55 days) GEC 461 FIN 2286 4.33
GEC 278 FIN 2105 31.00 GEC 502 FIN 2317 4.13
GEC 528 FIN 2343 51.00 GEC 504 FIN 2319 4.37
Acc. No MGB ID Flag leaf blade length (>80 cm) Acc. No MGB ID Finger length (>10 cm)
GEC 302 FIN 2129 89.95 GEC 105 FIN 1932 11.63
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GEC 256 FIN 2083 34.10 GEC 381 FIN 2206 74.00
GEC 516 FIN 2331 17.47 GEC 448 FIN 2273 79.00
GEC 518 FIN 2333 13.27 GEC 451 FIN 2276 62.33
GEC 529 FIN 2344 12.00 GEC 528 FIN 2343 89.50
Acc. No MGB ID Finger width (>3 cm) Acc. No MGB ID Grain weight (>1.0 g)
GEC 52 FIN 1879 3.40 GEC 94 FIN 1921 150
GEC 93 FIN 1920 3.30 GEC 100 FIN 1927 1.50
GEC 256 FIN 2083 350 GEC 143 FIN 1970 1.30
GEC 353 FIN 2178 5.47 GEC 255 FIN 2082 1.00
Acc. No MGB ID Plant height (<80 cm) Acc. No MGB ID Number of leaves (>20)
GEC 92 FIN 1919 76.67 GEC8 FIN 1835 23.00
GEC 182 FIN 2009 43.77 GEC 10 FIN 1837 23.00
Acc. No MGB ID Plant height (>140 cm) GEC 16 FIN 1843 21.00
GEC 29 FIN 1856 145.00 GEC21 FIN 1848 22.67
GEC 223 FIN 2050 145.00 GEC 26 FIN 1853 22.67
GEC 397 FIN 2222 148.33 GEC 27 FIN 1854 22.67
GEC 404 FIN 2229 153.33 GEC 29 FIN 1856 24.00
GEC 415 FIN 2240 151.67 GEC31 FIN 1858 21.00
GEC 416 FIN 2241 148.33 GEC 33 FIN 1860 21.00
GEC 417 FIN 2242 146.67 GEC 34 FIN 1861 21.67
GEC 420 FIN 2245 145.00 GEC 112 FIN 1939 27.00
GEC 427 FIN 2252 141.67 GEC 381 FIN 2206 21.00
GEC 436 FIN 2261 151.67 Acc. No MGB ID Leaf blade length (>70 cm)
GEC 449 FIN 2274 148.33 GEC 52 FIN 1879 71.40
GEC 502 FIN 2317 141.67 GEC 121 FIN 1948 72.10
GEC 522 FIN 2337 176.67 GEC 221 FIN 2048 76.57
GEC 549 FIN 2364 148.33 GEC 234 FIN 2061 71.43
Acc. No MGB ID Grain yield (>60 g/plant) GEC 400 FIN 2225 72.47
GEC8 FIN 1835 63.00 GEC 401 FIN 2226 74.67
GEC 41 FIN 1868 68.00 GEC 404 FIN 2229 73.83
GEC 43 FIN 1870 89.67 GEC 451 FIN 2276 78.47
GEC 181 FIN 2008 61.00 GEC 463 FIN 2288 71.23
GEC 182 FIN 2009 66.00 GEC 495 FIN 2310 74.50
GEC 195 FIN 2022 81.00 GEC 518 FIN 2333 76.67
GEC 207 FIN 2034 65.00 GEC 529 FIN 2344 75.13
GEC 210 FIN 2037 67.00 GEC 543 FIN 2358 75.30
GEC 215 FIN 2042 97.00 GEC 546 FIN 2361 76.67
GEC 223 FIN 2050 64.00 Acc. No MGB ID Leaf blade width (>2.0 cm)
GEC 235 FIN 2062 67.00 GEC41 FIN 1868 210
GEC 240 FIN 2067 94.00 GEC 410 FIN 2235 350
GEC 242 FIN 2069 83.00
GEC 244 FIN 2071 69.00
GEC 260 FIN 2087 66.67

4.3: Characterization of Foxtail millet core collections (96 acc.)
A total of 96 acc. of core collections of Foxtail millet germplasm characterized during kharif 2017 for 11 quantitative
and 18 qualitative traits. The plant height is the most variable trait followed by grain yield per plant etc. The
descriptive statistics on quantitative traits is presented in Table 15.

Table 15: Summary statistics of quantitative traits of 96 acc. of Foxtail millet germplasm characterized at
ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Min Max Range Mean SD SE Variance CV (95.0%)
No. of basal tillers 96.00 7.67 21.00 13.33 16.05 240 0.25 5.76 0.49
Flag leaf blade length (cm) 95.00 9.60 48.03 38.43 2591 7.97 0.82 63.58 1.62
Flag leaf blade width (cm) 95.00 1.27 17.83 16.57 6.17 4.48 0.46 20.05 0.91
Days to 50% flowering 92.00 40.00 62.00 22.00 53.76 5.86 0.61 34.29 1.21
Peduncle length (cm) 96.00 7.23 59.00 51.77 14.89 5.14 0.53 26.46 1.04
Stem diameter (cm) 96.00 0.23 0.73 0.50 0.44 0.11 0.01 0.01 0.02
Panicle length (cm) 96.00 8.23 23.90 15.67 14.19 273 0.28 7.44 0.55
Panicle width (cm) 96.00 0.77 7.10 6.33 1.98 0.77 0.08 0.59 0.16
Plant height (cm) 96.00 90.00 190.00 100.00 132.52 17.77 1.81 315.86 3.60
Grain yield (g/pt) 65.00 1.00 60.00 59.00 32.96 14.28 1.77 203.80 354
100-Seed weight (g) 38.00 0.06 0.33 0.27 0.22 0.06 0.01 0.00 0.02
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In shape of flag leaf tip, the maximum frequency was observed in pointed with 76 acc. The anthocyanin coloration of
basal leaf sheath was absent in 80 acc. In green colour intensity of the foliage, dark (82 acc.) was maximum followed
by light (12 acc.). In growth habit, the maximum frequency was observed in upright (85 acc.). The anthocyanin
colouration of the leaf collar was absent in 84 acc. In leaf attitude of the blade, semi-erect with (33 acc.), followed by
slightly dropping (32 acc.) and semi erect with 31 acc. inflorescence bristles was present in 74 acc. The length of
bristles was medium in 64 acc. The inflorescence apical sterility was absent in 66 acc. The anthocyanin colouration
of the bristle was absent in 87 acc. The anthocyanin coloration of the blade is absent in 90 acc. The anthocyanin
colouration of the glume was absent in 54 acc. The panicle attitude towards stem was maximum in semi-erect (49
acc.) followed by horizontal (29 acc.). The conical panicle type was maximum in conical with 59 acc. followed by
cylindrical in 28 acc. In inflorescence shape, oblong was maximum with 53 acc. followed by cylindrical (39 acc.). The
inflorescence lobs was absent in 57 acc. Narrow ovate grain shape was maximum with 44 acc. In seed colour, brown
was maximum with 44 acc. followed by yellow (37 acc.). The frequency distribution of qualitative traits of 96 acc. of
Foxtail millet germplasm accession characterized at ICAR-IIMR-Hyderabad during Kharif 2017 is presented in
Table16. The potential germplasm identified from 96 acc. of Foxtail millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017 is presented in Table 17.

Table 16: Frequency distribution of qualitative traits of 96 acc. of Foxtail millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017

Al

SN Agro-morphological States No. of SN Agro-morphological States No. of
traits acc. traits acc.
1 First leaf: shape of tip 1 - Pointed 76 3 - Very strong 1
2 — Pointed to rounded 19 12 | Glume: anthocyanin 1 - Absent 54
3 — Rounded coloration 9 — Present 42
2 Plant: anthocyanin 1 - Absent or weak 80 13 | Panicle: attitude in 1-Erect 12
coloration of basal leaf | 2 - Medium 10 relation to stem 2 - Semi-erect 49
sheath 3 - Strong 6 3 — Horizontal 29
3 Plant: intensity of green | 1 - Light 12 4 - Drooping 6
color of foliage 2 - Medium 2 14 | Panicle: type 1 Conical 59
3-Dark 82 2 - Spindle 9
4 Plant: growth habit 1 - Upright 85 3 - Cylindrical 28
2 - Semi-upright 10 4 -Club
3 - Spreading 1 5 - Duck mouth
5 Plant: anthocyanin 1 - Absent or weak 84 6 — Cat foot
coloration of leaf collar 2 - Medium 8 7 — Branched
3 - Strong 4 15 Inflorescence shape 3-Oblong 53
6 Leaf: attitude of blade 1-Erect 31 5 — Pyramidal 4
2 — Semi-erect 33 7 - Cylindrical 39
3 - Slightly drooping 32 16 Inflorescence lobes 1- Absent 57
4 - Strongly drooping 9 — Present 39
7 Inflorescence bristles 1- Absent 22 17 Grain: shape 1 - Narrow ovate 44
9 - Present 74 2 — Medium ovate 43
8 Panicle: length of 1 - Short 31 3 - Circular 8
bristles 2 — Medium 63 18 | Grain: color 1 - Whitish 4
3-Long 2 2-Grey 6
9 Inflorescence apical 1- Absent 66 3 - Yellow 37
sterility 9 — Present 30 4 - Brown 44
10 | Panicle: anthocyanin 1 - Absent 87 5-Red 2
coloration of bristles 9 - Present 9 6 - Black 1
11 Flag leaf: anthocyanin 1- Absent or weak 90
coloration of blade 2 - Medium 4
Table 17: Potential germplasm identified from 96 acc. of Foxtail millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017
Acc. No MGB ID No. of basal tillers (< 19) GS 1617 FOX 1905 19.00
GS 361 FOX 1854 20.67 GS 1636 FOX 1906 19.33
GS 443 FOX 1862 20.00 GS 2026 FOX 1911 19.67
GS 479 FOX 1868 20.33 GS 2147 FOX 1918 19.67
GS 512 FOX 1872 19.00 Acc. No MGB ID Flag leaf blade length (< 40 cm)
GS 760 FOX 1884 19.00 GS 419 FOX 1859 42.40
GS 957 FOX 1891 21.00 GS 432 FOX 1861 45.40
GS 1032 FOX 1895 20.33 GS 2107 FOX 1917 44.70
GS 1495 FOX 1902 20.33 GS 2261 FOX 1925 48.03
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Acc. No MGB ID Flag leaf blade width (< 12 cm)

GS 105 FOX 1839 14.20

GS 359 FOX 1853 12.90

GS 401 FOX 1857 13.97

GS 479 FOX 1868 17.83

GS 493 FOX 1869 14.13

GS 792 FOX 1888 12.13

GS 1065 FOX 1896 13.93

GS 1308 FOX 1899 17.60

GS 1617 FOX 1905 15.17

Acc. No MGB ID Days to 50% flowering (> 45 days)

GS 453 FOX 1865 42.00

GS 515 FOX 1873 42.00

GS 961 FOX 1892 40.00

GS 1169 FOX 1898 42.00

GS 2183 FOX 1921 44.00

GS 2226 FOX 1922 42.00
Suryanandi FOX2 43.00

Acc. No MGB ID Peduncle length (< 17 cm)

GS 147 FOX 1844 59.00

GS 256 FOX 1849 17.33

GS 260 FOX 1850 23.87

GS 345 FOX 1852 17.00

GS 401 FOX 1857 17.37

GS 453 FOX 1865 17.97

GS 1657 FOX 1907 17.30

GS 1928 FOX 1908 17.13

GS 2076 FOX 1914 17.03

GS 2096 FOX 1916 17.33

Acc. No MGB ID Stem diameter (> 0.6 cm)

GS 957 FOX 1891 0.67

GS 1149 FOX 1897 0.70

GS 1308 FOX 1899 0.63

GS 1495 FOX 1902 0.60

GS 1500 FOX 1903 0.70

GS 1617 FOX 1905 0.60

GS 2171 FOX 1920 0.60
Suryanandi FOX 2 0.73

Acc. No MGB ID Panicle length (> 18 cm)

GS 147 FOX 1844 22.13

GS 150 FOX 1845 18.20

GS 160 FOX 1846 19.53

GS 164 FOX 1847 20.10

GS 260 FOX 1850 18.37

GS 419 FOX 1859 19.20

GS 432 FOX 1861 23.90

GS 957 FOX 1891 18.83

GS 2096 FOX 1916 23.10

Acc. No MGB ID Panicle width (> 5 cm)

GS 450 FOX 1863 7.10

GS 1500 FOX 1903 5.67

Acc. No MGB ID Plant height (> 150 cm)

GS 105 FOX 1839 150.00

GS 372 FOX 1855 170.00
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GS 401 FOX 1857 160.00
GS 419 FOX 1859 158.33
GS 470 FOX 1867 190.00
GS 541 FOX 1874 151.67
GS 583 FOX 1876 150.00
GS 695 FOX 1880 151.33
GS 700 FOX 1881 150.00
GS 733 FOX 1882 161.67
GS 760 FOX 1884 152.33
GS 766 FOX 1886 151.67
GS 792 FOX 1888 17333
GS 966 FOX 1893 175.00
GS 2107 FOX 1917 150.00
GS 2239 FOX 1923 151.67
GS 2248 FOX 1924 160.00
Suryanandi FOX 2 165.00
Acc. No MGB ID Plant height (< 90 cm)
GS 40 FOX 1834 96.67
GS 754 FOX 1883 91.67
GS 2091 FOX 1915 90.00
Acc. No MGB ID Grain yield (> 45 g/pt)
GS 26 FOX 1831 45.00
GS 105 FOX 1839 58.50
GS 256 FOX 1849 45.67
GS 401 FOX 1857 56.00
GS 451 FOX 1864 52.00
GS 455 FOX 1866 47.00
GS 763 FOX 1885 4733
GS 792 FOX 1888 59.33
GS 1308 FOX 1899 48.50
GS 1489 FOX 1901 49.00
GS 2025 FOX 1910 48.00
GS 2026 FOX 1911 48.50
GS 2031 FOX 1912 59.00
GS 2183 FOX 1921 60.00
Acc. No MGB ID 100-Seed weight (> 0.25 g)
GS 94 FOX 1837 0.28
GS 125 FOX 1840 0.27
GS 134 FOX 1843 0.33
GS 147 FOX 1844 0.28
GS 150 FOX 1845 0.30
GS 160 FOX 1846 0.27
GS 164 FOX 1847 0.32
GS 345 FOX 1852 0.30
GS 359 FOX 1853 0.25
GS 361 FOX 1854 0.26
GS 2096 FOX 1916 0.25
GS 2183 FOX 1921 0.30
GS 2239 FOX 1923 0.30

4.4: Characterization of Kodo millet core collections (69 acc.)
A total of 69 acc. of core collections of Kodo millet germplasm characterized during kharif 2017 for 13 quantitative
and 15 qualitative traits. The days to 50% flowering is the most variable trait followed by plant height etc. The
descriptive statistics on quantitative traits is presented in Table 18.

Table 18: Summary statistics of quantitative traits of 69 acc. of Kodo millet germplasm characterized at
ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Number of basal tillers 52.00 4.67 24.67 20.00 14.65 4.34 0.60 18.83 121
Days to 50% flowering 51.00 56.00 101.00 45.00 72.57 16.61 2.33 27593 4.67
Flag leaf length of blade (cm) 50.00 8.15 4471 36.62 26.56 7.74 1.09 59.89 2.20
Flag leaf width of blade (cm) 49.00 0.60 1.93 133 1.29 0.27 0.04 0.07 0.08
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Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Peduncle length (cm) 52.00 3.50 8.20 4.70 547 0.84 0.12 0.71 0.23
Panicle length (cm) 52.00 4.90 14.63 9.73 7.64 1.66 0.23 2.75 0.46
Panicle width (cm) 52.00 1.20 3.20 2.00 2.04 0.46 0.06 0.22 0.13
Thumb raceme: Length (cm) 48.00 2.63 9.33 6.70 5.27 132 0.19 173 0.38
Receme length (cm) 55.00 517 13.30 8.13 7.62 1.95 0.26 3.81 0.53
Raceme: Number (Above thumb) 54.00 3.00 7.00 4.00 3.75 0.84 0.11 0.71 0.23
Plant height (cm) 52.00 44.67 100.00 55.33 69.53 13.60 1.89 184.98 3.79
Grain yield (g/pl) 35.00 2.00 4133 39.33 11.12 8.20 1.39 67.26 2.82
100-Seed weight () 48.00 0.12 0.52 0.40 0.35 0.09 0.01 0.01 0.03

In growth habit, the maximum frequency was observed in erect (27 acc.) followed by decumbent (23 acc.). In leaf
erectness, droopy was maximum observed (31 acc.). The leaf sheath pigmentation was present in 51 acc. The leaf
juncture pigmentation was absent in 46 acc. The internode pigmentation was absent in 27 acc. The leaf blade
pigmentation was present in 42 acc. In panicle compactness, the maximum frequency was observed in open (25
acc.) followed by semi-compact (22 acc.). The panicle exertion was complete in 30 acc. The spikelet arrangement
on rachis was regular in 45 acc. The spike branching was present in 33 acc. the lodging was present in 40 acc. In
grain colour, brown was observed maximum (28 acc.) followed by dark brown (13 acc.). The grain shape was oval in
45 acc. The frequency distribution of qualitative traits of 69 acc. of Kodo millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017 (Table 19). The potential germplasm identified from 69 acc. of Kodo millet
germplasm accession characterized at ICAR-IIMR-Hyderabad during Kharif 2017 is presented in Table 20.

Table 19: Frequency distribution of qualitative traits of 69 acc. of Kodo millet germplasm accession

during Kharif 2017

characterized at ICAR-IIMR-Hyderabad
N

SN Agro-morphological traits States No. of S Agro-morphological traits States No. of
acc. acc.
1 Growth habit 1-Erect 27 rachis 8 - Irregular 9
2 — Decumbent 23 10 Spike: Branching 1 - Absent 21
3 —Prostrate 4 9 — Present 33
2 Leaf erectness 3—Erect 20 11 Spike: Curvature 2 — Straight 36
5 - Droopy 31 4 - Curved 17
3 Leaf sheath pigmentation 1 - Absent 12 | Culm branching 1 - Absent 19
9 - Present 51 9 - Present 33
4 Leaf juncture: Pigmentation 1 - Absent 46 13 | Lodging 1- Absent 14
9 — Present 5 9 — Present 40
5 Internode: Pigmentation 1 - Absent 27 14 | Grain: Colour 3 - Light brown RHS
9 - Present 25 NO 177D 7
6 Leaf blade: Pigmentation 1 - Absent 10 4 - Brown RHS
9 - Present 42 NO177C 28
7 | Panicle compactness 3 — Compact 7 5 - Dark brown RHS
5 — Semi compact 22 NO 1778 13
7-0Open 25 15 Grain: Shape 2 — Elliptical 4
8 | Panicle exertion 1 - Partial 23 4-0Oval 45
9 - Complete 30
9 Spikelet: Arrangement on 2 — Regular 45

ICAR-IIMR-Hyderabad during Kharif 2017

Table 20: Potential germplasm identified from 69 acc. of Kodo millet germplasm accession characterized at

Acc. No MGB ID Number of basal tillers (>18) GPLM 135 KOD 199 56.00
GPLM 135 KOD 199 18.67 GPLM 738 KOD 231 56.00
GPLM 727 KOD 227 24.67 GPLM 883 KOD 236 56.00
GPLM 728 KOD 228 20.67 GPLM 941 KOD 242 56.00
GPLM 729 KOD 229 21.67 GPLM 962 KOD 249 56.00
GPLM 730 KOD 230 19.33 GPLM 984 KOD 252 56.00
GPLM 738 KOD 231 21.67 Acc. No MGB ID Flag leaf length of blade (>35 cm)
GPLM 751 KOD 233 18.33 GPLM 121 KOD 198 35.50
GPLM 960 KOD 247 19.33 GPLM 135 KOD 199 44.77
GPLM 961 KOD 248 18.33 GPLM 228 KOD 204 38.73
GPLM 984 KOD 252 19.33 GPLM 730 KOD 230 40.20
APK 1 Varagu KOD 2 18.67 GPLM 952 KOD 246 36.87
Acc. No MGB ID Days to 50% flowering (>56 days) GPLM 960 KOD 247 38.53
GPLM 66 KOD 194 56.00 GPLM 961 KOD 248 37.03
GPLM 102 KOD 196 56.00 GPLM 984 KOD 252 37.33
GPLM 109 KOD 197 56.00 GPLM 998 KOD 253 38.60
GPLM 121 KOD 198 56.00 Acc. No MGB ID Flag leaf width of blade (>1.5 cm)
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4.5: Characterization of Little millet core collections (54 acc.)

GPLM 222 KOD 203 1.93 Acc. No MGB ID Plant height (>90 cm)
GPLM 245 KOD 207 150 GPLM 730 KOD 230 90.00
GPLM 270 KOD 208 1.60 GPLM 906 KOD 239 95.00
GPLM 683 KOD 225 1.50 GPLM 924 KOD 241 100.00
GPLM 750 KOD 232 1.53 GPLM 984 KOD 252 93.33
GPLM 756 KOD 234 1.50 GPLM 998 KOD 253 92.67
GPLM 883 KOD 236 1.83 GPLM 1013 KOD 255 95.67
GPLM 942 KOD 243 1.53 APK 1 Varagu KOD 2 93.33
GPLM 952 KOD 246 1.60 RBK 155 KOD 3 96.67
GPLM 960 KOD 247 157 Acc. No MGB ID Plant height (<60 cm)
GPLM 1001 KOD 254 1.53 GPLM 14 KOD 189 59.00
Acc. No MGB ID Peduncle length (>7 cm) GPLM 180 KOD 202 53.33
GPLM 102 KOD 196 7.03 GPLM 222 KOD 203 55.00
GPLM 680 KOD 224 7.60 GPLM 245 KOD 207 44.67
GPLM 943 KOD 244 8.20 GPLM 438 KOD 215 60.00
Acc. No MGB ID Panicle length (>3 cm) GPLM 523 KOD 217 55.00
GPLM 13 KOD 188 14.63 GPLM 611 KOD 220 59.33
GPLM 66 KOD 194 10.67 GPLM 756 KOD 234 57.33
GPLM 751 KOD 233 9.40 GPLM 779 KOD 235 57.00
GPLM 941 KOD 242 9.33 GPLM 883 KOD 236 55.00
GPLM 974 KOD 250 9.37 GPLM 961 KOD 248 57.00
APK 1 Varagu KOD 2 9.73 GPLM 962 KOD 249 58.33
Acc. No MGB ID Panicle width (>2.5 cm) Acc. No MGB ID Grain yield (>20 g/pl)
GPLM 649 KOD 221 3.03 GPLM 730 KOD 230 25.00
GPLM 727 KOD 227 2.53 GPLM 906 KOD 239 25.00
GPLM 729 KOD 229 2.50 GPLM 924 KOD 241 41.33
GPLM 730 KOD 230 2.83 GPLM 952 KOD 246 2350
GPLM 751 KOD 233 2.53 Acc. No MGB ID 100-Seed weight (>0.4 g)
GPLM 980 KOD 251 2.53 GPLM 135 KOD 199 0.40
GPLM 1001 KOD 254 3.20 GPLM 228 KOD 204 0.46
Acc. No MGB ID Thumb raceme: Length (>7 cm) GPLM 312 KOD 212 0.50
GPLM 661 KOD 222 9.33 GPLM 582 KOD 219 0.40
GPLM 728 KOD 228 7.50 GPLM 649 KOD 221 041
GPLM 924 KOD 241 7.33 GPLM 661 KOD 222 0.52
APK 1 Varagu KOD 2 8.63 GPLM 719 KOD 226 0.49
Acc. No MGB ID Receme length (>10 cm) GPLM 756 KOD 234 0.44
GPLM 180 KOD 202 13.30 GPLM 906 KOD 239 0.46
GPLM 222 KOD 203 10.20 GPLM 924 KOD 241 0.50
GPLM 228 KOD 204 12.37 GPLM 941 KOD 242 0.46
GPLM 234 KOD 205 10.50 GPLM 961 KOD 248 0.40
GPLM 312 KOD 212 13.30 GPLM 962 KOD 249 041
GPLM 439 KOD 216 10.20 GPLM 980 KOD 251 0.44
GPLM 661 KOD 222 10.07 GPLM 984 KOD 252 0.40
GPLM 683 KOD 225 12.37 GPLM 1013 KOD 255 0.43
GPLM 719 KOD 226 10.50 APK 1 Varagu KOD 2 0.42
Acc. No MGB ID Raceme: Number (>6)
GPLM 102 KOD 196 7.00
GPLM 312 KOD 212 6.00
GPLM 439 KOD 216 6.00
GPLM 719 KOD 226 6.33

A total of 54 acc. of core collections of Little millet germplasm characterized during kharif 2017 for 9 quantitative and
11 qualitative traits. The plant height is the most variable trait followed by days to 50% flowering, flag leaf length etc.
The descriptive statistics on quantitative traits is presented in Table 21.

Table 21: Summary statistics of quantitative traits of 54 acc. of Little millet germplasm characterized at ICAR-
IIMR Hyderabad during Kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Number of basal tillers 54.00 9.33 22.67 13.33 17.11 2.99 041 8.96 0.82
Days to 50% flowering 54.00 43.00 70.00 27.00 54.26 8.50 1.16 72.20 2.32
Flag leaf length (cm) 40.00 14.37 4217 27.80 28.88 7.26 115 52.66 2.32
Flag leaf width (cm) 40.00 0.95 2.50 1.55 1.45 0.25 0.04 0.06 0.08
Peduncle length (cm) 51.00 3.60 20.00 16.40 5.85 2.72 0.38 7.40 0.77
Panicle length (cm) 51.00 2.97 28.47 25.50 15.29 4.86 0.68 23.61 137
Panicle width (cm) 51.00 1.20 5.80 4.60 1.60 0.67 0.09 0.45 0.19
Plant height (cm) 51.00 93.33 14333 50.00 122.39 10.47 147 109.69 2.95
Grain yield (g/pl) 32.00 1.07 19.67 18.60 4.65 3.83 0.68 14.64 1.38
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In plant growth habit, the maximum frequency was observed in decumbent (26 acc.) followed by erect (20 acc.). The
plant pigmentation at leaf sheath was absent in 46 acc. The leaf sheath pubescence was maximum in glabrous (49
acc.). The ligule pubescence was absent in 52 acc. The leaf blade pubescence was glabrous in 50 acc. The culm
branching was present in 48 acc. The panicle compactness was intermediate in 27 acc. followed by open 26 acc.
The lodging was present in 40 acc. The seed shattering was absent in 45 acc. In grain colour, dark grey was
maximum with 21 acc. followed by grey in 14 acc. The frequency distribution of qualitative traits of 54 acc. of Little
millet germplasm accession characterized at ICAR-IIMR-Hyderabad during Kharif 2017 is presented in Table 22. The
potential germplasm identified from 54 acc. of Little millet germplasm accession characterized at ICAR-IIMR-
Hyderabad during Kharif 2017 is presented in Table 23.

2

4
All India Coordinated Research Project on Sorghum, Hyderabad ( é
.

Table 22: Frequency distribution of qualitative traits of 54 acc. of Little millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017

SN | Agro-morphological States No. of acc. SN | Agro-morphological States No. of acc.
traits traits
1 Plant: Growth habit 3 Erect 20 9 — Present 40
5 Decumbent 26 9 Seed: Shattering 1 - Absent 45
7 Prostrate 8 9 — Present 9
2 Plant: Pigmentation at | 1 - Absent 46 10 | Grain: Colour 1- Straw
leaf sheath 9 — Present 7 white/cream RHS
3 Leaf Sheath: 3 - Glabrous 49 NO 159C
Pubescence 5 - Sparse 1 2 - Golden yellow 1
7 - Strong 3 RHS NO 13A
4 | Ligule: Pubescence 1 - Absent 52 3 - Light Brown RHS 1
9 — Present 1 NO 177C
5 | Leaf Blade: 1 - Glabrous 50 4 - Brown RHS NO 7
pubescence 5 - Sparse 1778
7- Strong 3 5- Grey RHS NO 14
6 Culm: Branching 1 - Absent 3 N199D
9- Present 18 6 - Dark Grey RHS 21
7 Panicle: Compactness | 3 - Compact . NO N_19_9C
5 - Intermediate 27 11 | Grain: Shape 2 - Elliptical 33
7= Open % 4-Oval 12
8 Lodging 1 - Absent 12

Table 23: Potential germplasm identified from 54 acc. of Little millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017

Acc. No MGB ID Number of basal tillers (>19) GPMR 1128 LIT 218 46
GPMR 67 LIT 176 19.00 GPMR 1239 LIT 220 46
GPMR 229 LIT 182 19.00 GPMR 1263 LIT 222 46
GPMR 325 LIT 187 19.00 Acc. No MGB ID Flag leaf length (>35 cm)
GPMR 591 LIT 188 22.67 GPMR 20 LIT 173 37
GPMR 915 LIT 200 19.00 GPMR 53 LIT 175 37
GPMR 922 LIT 202 21.00 GPMR 75 LIT 178 39
GPMR 923 LIT 203 20.00 GPMR 137 LIT 179 40
GPMR 924 LIT 204 21.33 GPMR 229 LIT 182 42
GPMR 939 LIT 206 20.33 GPMR 694 LIT 192 36
GPMR 940 LIT 207 22.33 GPMR 922 LIT 202 35
GPMR 1075 LIT 215 22.00 GPMR 1263 LIT 222 35
GPMR 1106 LIT 217 22.33 GPMR 1506 LIT 224 36
GPMR 1128 LIT 218 19.67 Acc. No MGB ID Flag leaf width (>2 cm)
GPMR 1154 LIT 219 20.33 GPMR 20 LIT 173 2.50
GPMR 1263 LIT 222 19.33 GPMR 67 LIT 176 213
GPMR 1266 LIT 223 21.00 Acc. No MGB ID Peduncle length (>15 cm)
GPMR 1506 LIT 224 21.33 GPMR 74 LIT 177 17.10
Acc. No MGB ID Days to 50% flowering (<47 days) GPMR 75 LIT 178 20.00
GPMR 20 LIT 173 46 Acc. No MGB ID Panicle length (>20 cm)
GPMR 74 LIT 177 43 GPMR 6 LIT 171 21.67
GPMR 137 LIT 179 43 GPMR 10 LIT 172 26.63
GPMR 229 LIT 182 46 GPMR 20 LIT 173 26.80
GPMR 715 LIT 194 46 GPMR 44 LIT 174 28.47
GPMR 923 LIT 203 46 GPMR 53 LIT 175 21.67
GPMR 941 LIT 208 46 GPMR 67 LIT 176 23.10
GPMR 1075 LIT 215 46 Acc. No MGB ID Panicle width (>2 cm)
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GPMR 6 LIT 171 2.23 GPMR 924 LIT 204 133.33
GPMR 20 LIT 173 2.20 GPMR 938 LIT 205 136.67
GPMR 44 LIT 174 243 GPMR 940 LIT 207 133.33
GPMR 53 LIT 175 2.70 GPMR 941 LIT 208 14333
GPMR 210 LIT 180 5.80 GPMR 1006 LIT 213 133.33
Acc. No MGB ID Plant height (>130 cm) Acc. No MGB ID Plant height (<100 cm)
GPMR 10 LIT 172 143.33 GPMR 20 LIT 173 93.33
GPMR 236 LIT 183 130.00 GPMR 720 LIT 196 96.67
GPMR 252 LIT 184 133.33 Acc. No MGB ID Grain yield (<10 g/plant)
GPMR 325 LIT 187 136.67 GPMR 74 LIT 177 19.67
GPMR 694 LIT 192 136.67 GPMR 718 LIT 195 11.00
GPMR 923 LIT 203 133.33 GPMR 938 LIT 205 10.00

4.6: Characterization of Proso millet core collections (55 acc.)
A total of 55 acc. of core collections of Proso millet germplasm characterized during kharif 2017 for 10 quantitative
and 11 qualitative traits. The plant height is the most variable trait followed by panicle length etc. The descriptive
statistics on quantitative traits is presented in Table 24.

Table 24: Summary statistics of quantitative traits of 55 acc. of Proso millet germplasm characterized at

ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance | CV (95.0%)
No. of tillers 54.00 9.33 41.67 32.33 17.91 5.30 0.72 28.09 1.45
Days to 50% flowering 54.00 38.00 52.00 14.00 40.46 3.38 0.46 11.42 0.92
Flag leaf blade length (cm) 54.00 23.30 46.80 23.50 32.60 5.65 0.77 3197 1.54
Flag leaf blade width (cm) 54.00 123 2.80 157 1.76 0.39 0.05 0.15 0.11
Peduncle length (cm) 54.00 147 18.83 17.37 8.20 458 0.62 20.97 1.25
Panicle length (cm) 54.00 13.53 46.23 32.70 29.94 6.32 0.86 39.99 1.73
Panicle width (cm) 54.00 177 447 2.70 271 0.59 0.08 0.35 0.16
Plant height (cm) 54.00 54.80 176.90 122.10 105.48 21.60 2.94 466.58 5.90
Grain yield (g/plant) 54.00 2.33 22.67 20.33 9.46 4.10 0.56 16.81 112
100-Seed weight (g) 54.00 0.20 0.62 0.42 0.45 0.08 0.01 0.01 0.02

In plant growth habit, the erect was maximum in 36 acc. followed by decumbent in 16 acc. The plant pigmentation at
leaf sheath was absent in 54 acc. The leaf sheath pubescence was maximum as glabrous (27 acc.) followed by
sparse (18 acc.). The leaf pubescence was absent in 48 acc. The leaf blade pubescence was glabrous in 47 acc.
The culm branching was present in 44acc. The panicle compactness was intermediate in 26 acc. followed by open in
22 acc. The lodging was absent in 48 acc. the seed shattering was absent in 52 acc. In grain colour, the maximum
frequency was observed in grey (30 acc.) followed by golden yellow (18 acc.). The grain shape was elliptical in 28
acc. followed by oval in 26 acc. The frequency distribution of qualitative traits of 55 acc. of Proso millet germplasm
accession characterized at ICAR-IMR-Hyderabad during Kharif 2017 is presented in Table 25. The potential
germplasm identified from 55 acc. of Proso millet germplasm accession characterized at ICAR-IIMR-Hyderabad
during Kharif 2017 is presented in Table 26.

Table 25: Frequency distribution of qualitative traits of 55 acc. of Proso millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017

SN Agro-morphological States No. of acc. SN Agro-morphological States No. of acc.
traits traits
1 Plant: Growth habit 3 Erect 36 5 - Intermediate 26
5 Decumbent 16 7-Open 22
7 Prostrate 2 8 Lodging 1 - Absent 48
2 Plant: Pi ion atleaf | 1-Absent 54 9 - Present 5
sheath 9 - Present 9 Seed: Shattering 1 - Absent 52
3 Leaf Sheath: Pubescence 3 - Glabrous 27 9 —Present 2
5 - Sparse 18 10 | Grain: Colour 2 - Straw white/cream - 3
7 - Strong 9 RHS No 159C
4 Ligule: Pubescence 1 - Absent 48 3 - Golden yellow - RHS 18
9 —Present 6 No 13A
5 Leaf Blade: pubescence 1 - Glabrous 47 5-Grey - RHS No 30
5 - Sparse 7 N199D
7- Strong 7 - Dark grey - RHS No 3
6 Culm: Branching 1-Absent 10 N199C
9— Present 7 11 | Grain: Shape 2 - Elliptical 28
7 | Panicle: Compactness 3 - Compact 6 4-Oval 26
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Table 26: Potential germplasm identified from 55 acc. of Proso millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017
Acc. No MGB ID No. of tillers (>20) GPMS 597 | PRO 418 36.87
GPMS 8 PRO 378 26.00 GPMS 775 | PRO 419 35.87
GPMS 10 | PRO 379 21.00 GPMS 869 | PRO 426 38.33
GPMS 44 | PRO 382 20.00 GPMS 887 | PRO 428 39.77
GPMS 47 | PRO 383 21.00 GPMS 900 | PRO 431 36.77
GPMS 83 PRO 384 24.00 GPUP 8 PRO 1 41.87
GPMS 95 | PRO 385 26.00 Acc. No MGB ID Panicle width (>3.0 cm)
GPMS 150 | PRO 389 20.00 GPMS 147 | PRO 388 4.27
GPMS 155 | PRO 390 20.67 GPMS 155 | PRO 390 3.27
GPMS 163 | PRO 391 27.67 GPMS 264 | PRO 394 3.40
GPMS 264 | PRO 394 20.67 GPMS 503 | PRO 407 3.40
GPMS 485 | PRO 405 22.33 GPMS 515 | PRO 408 3.30
GPMS 494 | PRO 406 22.33 GPMS 516 | PRO 409 3.03
GPMS 558 | PRO 413 23.33 GPMS 520 | PRO 410 3.07
GPMS 782 | PRO 421 21.00 GPMS 570 | PRO 414 317
GPMS 787 | PRO 422 41.67 GPMS 591 | PRO 415 333
Acc. No MGBID | Days to 50% flowering (<38 days) GPMS 596 | PRO 417 3.83
GPMS 10 | PRO 379 38.00 GPMS 778 | PRO 420 3.03
GPMS 28 | PRO 380 38.00 GPMS 843 | PRO 423 4.47
GPMS 264 | PRO 394 38.00 GPMS 887 | PRO 428 3.20
GPMS 304 | PRO 397 38.00 GPMS 897 | PRO 430 3.83
GPMS 314 | PRO 399 38.00 GPUP 8 PRO1 343
GPMS 327 | PRO 400 38.00 TNAU 145 PRO 2 3.23
GPMS 337 | PRO 401 38.00 Acc. No MGB ID Plant height (>140 cm)
GPMS 373 | PRO 402 38.00 GPMS 516 | PRO 409 176.90
GPMS 494 | PRO 406 38.00 GPMS 596 | PRO 417 142.27
GPMS 503 | PRO 407 38.00 GPMS 897 | PRO 430 141.40
GPMS 515 | PRO 408 38.00 TNAU 145 PRO 2 14717
GPMS 520 | PRO 410 38.00 Acc. No MGB ID Plant height (<90 cm)
GPMS 553 | PRO 412 38.00 GPMS 116 | PRO 387 85.33
GPMS 558 | PRO 413 38.00 GPMS 304 | PRO 397 80.33
GPMS 570 | PRO 414 38.00 GPMS 306 | PRO 398 71.43
GPMS 591 | PRO 415 38.00 GPMS 515 | PRO 408 80.23
GPMS 592 | PRO 416 38.00 GPMS 520 | PRO 410 80.10
GPMS 843 | PRO 423 38.00 GPMS 558 | PRO 413 84.20
GPMS 869 | PRO 426 38.00 GPMS 782 | PRO 421 80.50
GPMS 886 | PRO 427 38.00 GPMS 787 | PRO 422 89.47
GPMS 887 | PRO 428 38.00 GPMS 856 | PRO 425 54.80
Acc. No MGB ID Flag leaf blade length (>40 cm) GPMS 900 | PRO 431 88.10
GPMS 337 | PRO 401 40.47 Acc. No MGB ID Grain yield (>15 g/plant)
GPMS 432 | PRO 403 46.03 GPMS 28 | PRO 380 15.00
GPMS 591 | PRO 415 40.23 GPMS 116 | PRO 387 22.67
GPMS 592 | PRO 416 45.80 GPMS 150 | PRO 389 16.33
GPMS 596 | PRO 417 46.80 GPMS 494 | PRO 406 15.67
GPMS 775 | PRO 419 44.63 GPMS 553 | PRO 412 15.33
GPMS 869 | PRO 426 42.07 GPMS 778 | PRO 420 17.67
Acc. No MGB ID Flag leaf blade width (>2.0 cm) Acc. No MGB ID 100-Seed weight (>0.5 g)
GPMS 95 | PRO 385 213 GPMS 28 | PRO 380 0.53
GPMS 503 | PRO 407 2.00 GPMS 47 | PRO 383 0.52
GPMS 515 | PRO 408 2.10 GPMS 83 | PRO 384 0.52
GPMS 520 | PRO 410 2.63 GPMS 98 | PRO 386 0.51
GPMS 591 | PRO 415 2.27 GPMS 116 | PRO 387 0.55
GPMS 592 | PRO 416 2.70 GPMS 147 | PRO 388 0.52
GPMS 596 | PRO 417 243 GPMS 264 | PRO 394 0.60
GPMS 843 | PRO 423 217 GPMS 291 | PRO 396 0.54
GPMS 869 | PRO 426 2.80 GPMS 337 | PRO 401 0.52
GPMS 886 | PRO 427 2.50 GPMS 373 | PRO 402 0.50
TNAU 145 PRO 2 243 GPMS 432 | PRO 403 0.57
Acc. No MGB ID Peduncle length (>15 cm) GPMS 453 | PRO 404 0.62
GPMS 147 | PRO 388 15.27 GPMS 485 | PRO 405 0.56
GPMS 373 | PRO 402 15.17 GPMS 494 | PRO 406 0.56
GPMS 516 | PRO 409 15.97 GPMS 515 | PRO 408 0.55
TNAU 145 PRO 2 18.83 GPMS 886 | PRO 427 0.52
Acc. No MGB ID Panicle length (>35 cm) GPMS 897 | PRO 430 0.53
GPMS 503 | PRO 407 39.57
GPMS 516 | PRO 409 46.23
GPMS 570 | PRO 414 36.57
GPMS 596 | PRO 417 42.87
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4.7: Characterization of Pearl millet minicore collections (238 acc.)

A total of 238 acc. of minicore collections of Pearl millet germplasm characterized during kharif 2017 for 7
quantitative and 12 qualitative traits. The plant height is the most variable trait followed by panicle length etc. The
descriptive statistics on quantitative traits is presented in Table 27.

Table 27: Summary statistics of quantitative traits of 238 acc. of Pearl millet germplasm characterized at
ICAR-IIMR Hyderabad during Kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Days to 5% flowering 174.00 36.00 66.00 30.00 50.78 5.35 0.41 28.67 0.80
Leaf blade length (cm) 178.00 11.60 127.20 115.60 78.38 22.54 1.69 508.05 333
Leaf blade width (cm) 188.00 253 6.33 3.80 4.19 071 0.05 051 0.10
Plant number of nodes 193.00 1.00 11.67 10.67 7.43 230 0.17 5.28 033
Stem diameter (cm) 239.00 053 2.87 2.33 1.48 0.46 0.03 0.21 0.06
Spike length (cm) 103.00 9.80 55.80 46.00 26.11 7.75 0.76 60.00 151
Spike width (cm) 112.00 0.77 3.20 2.43 1.70 0.50 0.05 0.25 0.09

In plant growth habit, the maximum frequency was observed in erect (167 acc.) followed by intermediate (59 acc.).
The leaf sheath pubescence was absent in 179 acc. The plant node pubescence was absent in 205 acc. The plant
node pigmentation was green in 144 acc. followed by red (76 acc.). In plant inter-node pigmentation, the maximum
frequency was observed in green (188 acc.) followed by red (42 acc.). The panicle exertion was complete in 197 acc.
The spike bristle was absent in 186 acc. The spike bristle colour was brown in 153 acc. In spike density, the
maximum frequency was observed in loose (51 acc.) followed by compact (25 acc.). In grain colour, the maximum
frequency was observed in grey brown (73 acc.) followed by yellow grey (41 acc.). In grain shape, the maximum
frequency was observed in elliptical (58 acc.) followed by obovate (48 acc.). In spike shape, the maximum frequency
was observed in candle (53 acc.) followed by conical (36 acc.), cylindrical (27 acc.) etc. The frequency distribution of
qualitative traits of 238 acc. of Pearl millet germplasm accession characterized at ICAR-IIMR-Hyderabad during
Kharif 2017 is presented in Table 28. The potential germplasm identified from 238 acc. of Pearl millet germplasm
accession characterized at ICAR-IMR-Hyderabad during Kharif 2017 is presented in Table 29.

Table 28: Frequency distribution of qualitative traits of 238 acc. of Pearl millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017

SN | Agro-morphological States No. of acc. SN | Agro-morphological States No. of acc.
traits traits
1 Plant growth habit 1-Erect 167 4 - Purple 50
5 — Intermediate 59 9 | Spike density 1 - Very loose 12
7 - Spreading 13 3- Loose 51
2 Leaf: Sheath 1 - Absent 179 5 - Semi-compact
pubescence 9 - Present 59 7 - Compact 25
3 Plant: Node 1 - Absent 205 9 - Very compact 15
pubescence 9 — Present 34 10 | Grain color 1 - Whitish 1
4 Plant: Node 1 - Whitish 1 2 - Cream 14
pigmentation 2 - Green 144 3 - Yellow Grey 41
3- Brown 15 4 - Deep grey 21
4 —Red 76 5 - Grey brown 73
5 — Purple 3 6 - Yellow brown 3
5 Plant: Inter node 1 - Whitish 11 | Grain shape 3 - Obovate 48
pigmentation (between | 2 - Green 188 5 - Elliptical 68
3rd & 4th node from 3- Brown 5 7 - Hexagonal
top) 4-Red 42 9 - Globular 42
5 - Purple 12 | Spike shape 1 - Cylindrical 27
2 - Conical 36
_ _ _ 3 3 - Spindle
6 Spike exertion 1- Partial 7 4- Candle 53
3 - Complete 197 5 - Lanceolate 1
7 Spike: Bristle 1- Absent 186 6 - Dumble-Bell
9 - Present 18 7-Club
8 Spike: Bristle colour 1- Green 1 3 - Oblanceolate
2 - Brown 153 9 - Globose 1
3- Red
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Table 29: Potential germplasm identified from 238 acc. of Pearl millet germplasm accession characterized at
ICAR-IIMR-Hyderabad during Kharif 2017

Days to 5% nodes (>10)
Acc. No MGB ID Origin flowering (<43 days) 1P 6798 PMCC 63 Malawi 11.00
IP 1566 PMCC 10 India 43.00 1P 8288 PMCC 86 ICRISAT 11.00
IP 1834 PMCC 12 India. 42.00 1P 9617 PMCC 107 Brazil 1167
IP 4291 PMCC 32 India. 43.00 IP 10925 PMCC 126 Sudan 11.00
1P 4363 PMCC 33 India 42.00 IP 10953 PMCC 127 Kenya 11.00
1P 4488 PMCC 34 India 42.00 IP 11044 PMCC 130 India 11.67
1P 5298 PMCC 42 Niger 43.00 IP 13760 PMCC 164 Germany 11.33
Central African 1P 20955 PMCC 225 Nigeria 11.00
IP 6057 PMCC 54 Republic 42.00 IP 21066 PMCC 226 Myanmar 11.00
1P 6769 PMCC 62 Malawi 42.00 Stem diameter (>2.5
IP 7915 PMCC 76 Niger 42.00 Acc. No MGB ID Origin cm)
1P 8022 PMCC 78 Zambia 36.00 IP 8051 PMCC 79 Mexico 2.70
1P 9026 PMCC 99 Gambia 43.00 IP 10632 PMCC 121 Mali 2.63
1P 9464 PMCC 103 Ghana 43.00 IP 11666 PMCC 137 United Kingdom 2.63
1P 9527 PMCC 105 Ghana 43.00 IP 12374 PMCC 144 Nigeria 257
IP 9617 PMCC 107 Brazil 43.00 IP 16754 PMCC 189 Zimbabwe 250
1P 9813 PMCC 111 Mozambique 43.00 IP 16863 PMCC 190 Zimbabwe 2.63
IP 11036 PMCC 129 India 42.00 IP 18900 PMCC 203 Namibia 2.83
IP 12418 PMCC 145 Morocco 42.00 IP 19072 PMCC 204 Namibia 2.87
IP 12650 PMCC 151 ICRISAT 42.00 Yemen, Republic
IP 13523 PMCC 160 India. 42.00 IP 20274 PMCC 217 of 2,57
IP 15256 PMCC 178 India 43.00 Spike length (>40
IP 15953 PMCC 185 India 43.00 Acc. No MGB ID Origin cm)
Leaf blade length IP 2704 PMCC 18 Chad 43.50
Acc. No MGB ID Origin (>100 cm) 1P 5298 PMCC 42 Niger 55.80
IP 5185 PMCC 40 Niger 118.80 IP 5438 PMCC 45 Niger 55.20
IP 8051 PMCC 79 Mexico 118.93 IP 6113 PMCC 55 Niger 43.50
1P 8074 PMCC 80 ICRISAT 117.70 IP 6278 PMCC 58 Mali 45.70
IP 8155 PMCC 81 ICRISAT 117.10 1P 8913 PMCC 97 Gambia 42.55
IP 8529 PMCC 90 India 111.37 Spike width (>2.5
IP 18040 PMCC 196 Pakistan 127.20 Acc. No MGB ID Origin cm)
Leaf blade width 1P 2083 PMCC 14 South Africa 2.50
Acc. No MGB ID Origin (>5.5¢cm) 1P 5389 PMCC 43 Niger 293
IP 277 PMCC 2 Congo 5.60 IP 5793 PMCC 50 Russia & CISs 3.10
IP 5581 PMCC 47 Niger 5.93 IP 6113 PMCC 55 Niger 2.80
1P 8913 PMCC 97 Gambia 5.67 IP 6340 PMCC 60 Mali 2.50
IP 17775 PMCC 195 Togo 5.53 IP 8707 PMCC 94 Sudan 2.93
IP 18545 PMCC 198 Namibia 5.77 IP 9157 PMCC 100 India 3.20
1P 19072 PMCC 204 Namibia 6.17 1P 9449 PMCC 102 Ghana 2.80
IP 19851 PMCC 213 ICRISAT 5.73 1P 9813 PMCC 111 Mozambique 2.80
IP 20576 PMCC 219 Nigeria 5.83 IP 10632 PMCC 121 Mali 2.70
1P 21127 PMCC 228 USA 5.70
IP 21283 PMCC 232 ICRISAT 6.33
Acc. No MGB ID Origin Plant number of

5. Characterization of Finger millet germplasm under CRP-Agrobiodiversity

During Kharif 2017, a total of 2000 acc. of finger millet received from National Genebank (NGB), ICAR-National
Bureau of Plant Genetic Resources (NBPGR), New Delhi under the Consortium Research Platform on Agro-
biodiversity on Small Millets. Two checks viz., DHFM 78-3 and KMR 204 were used in every 100 accessions.

These finger millet germplasm were characterized for 14 quantitative and 9 qualitative traits. The day to 50%
flowering was the most variable traits followed by plant height etc. The summary statistics of quantitative traits of
2000 acc. of Finger millet germplasm characterized under CRP-Agrobiodiversity (Small millets) at ICAR-IIMR
Hyderabad during Kharif 2017 is presented in Table 30.

Table 30: Summary statistics of quantitative traits of 2000 acc. of Finger millet germplasm characterized
under CRP-Agrobiodiversity (Small millets) at ICAR-IIMR Hyderabad during Kharif 2017
SD SE

Traits Count Min. Max. Range Mean Variance CV (95.0%)
Days to 50% flowering 1741.00 33.00 131.00 98.00 81.04 16.82 0.40 282.98 0.79
Number of leaves 1231.00 7.00 24.00 17.00 17.30 2.03 0.06 412 0.11
Leaf blade length (cm) 1233.00 15.77 84.03 68.27 56.33 7.94 0.23 62.97 0.44
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Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Leaf blade width (cm) 1233.00 0.90 2.70 1.80 1.53 0.17 0.00 0.03 0.01
Flag leaf length (cm) 1738.00 10.80 65.57 54.77 31.00 9.52 0.23 90.69 0.45
Flag leaf width (cm) 1732.00 0.40 7.70 7.30 1.26 0.39 0.01 0.15 0.02
Peduncle length (cm) 1716.00 2.50 33.30 30.80 19.12 4.04 0.10 16.29 0.19
Panicle length (cm) 1741.00 2.50 19.57 17.07 7.89 2.46 0.06 6.06 0.12
Panicle width (cm) 1481.00 0.50 10.93 10.43 313 0.85 0.02 0.72 0.04
Plant height (cm)® 1483.00 41.93 185.00 143.07 119.11 16.33 0.42 266.72 0.83
Finger length (cm) 1481.00 0.30 19.67 19.37 6.64 2.30 0.06 5.28 0.12
Finger width (cm) 1481.00 0.20 2.83 2.63 0.86 0.33 0.01 0.11 0.02
Grain yield (g/p!) 1842.00 1.00 98.00 97.00 23.12 14.68 0.34 215.48 0.67
100-Seed weight (g) 1624.00 0.03 8.08 8.05 0.25 0.38 0.01 0.14 0.02

In growth habit, the maximum frequency was observed in erect (1376 acc.) followed by decumbent (578). The plant
pigment at leaf juncture was absent in 1558 acc. The leaf sheath pubescence was absent in 1972 acc. Culm
branching was present in 871 acc. In ear head shape, semi-compact shape was observed in maximum frequency
with 415 acc. followed by compact in 380 acc. Finger branching was absent in 1041 acc. Finger multiple whorls was
absent in 1269 acc. Position of branching in thumb finger was maximum in 1265 acc. Seed shattering was present in
731 acc. The frequency distribution of qualitative traits of 2000 acc. of Finger millet germplasm accession
characterized at ICAR-IIMR-Hyderabad during Kharif 2017 is presented in Table 31. The potential germplasm
identified from 2000 acc. of Finger millet germplasm accession characterized at ICAR-IIMR-Hyderabad during Kharif
2017 is presented in Table 32.

Table 31: Frequency distribution of qualitative traits of 2000 acc. of Finger millet germplasm characterized

under CRP-Agrobiodiversity (Small millets) at ICAR-IIMR Hyderabad during Kharif 2017
SN Agro-morphological States SN Agro-morphological States
traits No. of acc. traits No. of acc.

1 Growth habit 1-Erect 1376 7-Open 212
2 — Decumbent 578 9 - Droopy 21
3 - Prostrate 64 6 Finger branching 1- Absent 1041

2 Plant pigmentation (at leaf | 1 - Absent 1558 9 - Present 356

juncture) 9 — Present 447 7 Finger multiple whorls 1 - Absent 1269

3 Leaf sheath pubescence 1 - Absent 1972 9 - Present 133
9 — Present 28 8 Position of branching 3-Inthumb

4 Culm branching 1 - Absent 596 finger 1265
9 — Present 871 5-Inallthe

5 Ear head shape 1 - Fist 286 finger 141
3 - Compact 380 9 Seed shattering 1- Absent 586
5- Semi- 9 - Present 731
compact 415

Table 32: Potential germplasm identified from 2000 acc. of Finger millet germplasm characterized under
CRP-Agrobiodiversity (Small millets) at ICAR-IIMR Hyderabad during Kharif 2017

Acc. No MGB ID Type of material Number of leaves (>22) 1C 0475761 FIN 3490 GE 734 22.33
1C 0476420 FIN 2885 GE 49 22.33 IC 0475773 FIN 3492 GE 752 22.33
1C 0476422 FIN 2886 GE 113 23.33 IC 0476219 FIN 3549 GE 693 22.67
1C 0475937 FIN 3026 GE 363 23.00 IC 0475721 FIN 3772 GE 983 23.00
1C 0476317 FIN 3083 GE 379 22.00 IC 0475544 FIN 3890 GE 1189 22.00
1C 0476348 FIN 3091 GE 390 22.33 Leaf blade length (>77
1C 0476861 FIN 3184 GE 205 22.67 Acc. No MGB ID Type of material cm)
1C 0476320 FIN 3269 GE 472 22.33 IC 0476127 FIN 3049 GE 225 84.00
IC 0476543 FIN 3292 GE 525 22.67 1C 0476178 FIN 3060 GE 336 84.03
1C 0476791 FIN 3302 GE 483 23.00 1IC 0476228 FIN 3066 GE 391 78.03
IC 0475484 FIN 3309 GE 589 22.00 IC 0476543 FIN 3292 GE 525 82.60
IC 0475618 FIN 3316 GE 646 24.00 1C 0475385 FIN 3994 GE 1287 77.60
1C 0475839 FIN 3329 GE 599 23.00 1C 0475414 FIN 3999 GE 1298 78.83
IC 0476168 FIN 3386 GE 651 22.67 IC 0475470 FIN 4009 GE 1257 78.37
1C 0476267 FIN 3410 GE 582 22.33 1C 0475582 FIN 4021 GE 1222 77.50
1C 0476288 FIN 3413 GE 689 23.00 Leaf blade width (>2
IC 0476313 | FIN 3415 GE 571 22.33 Acc. No MGB ID Type of material cm)
IC 0476336 FIN 3419 GE 666 23.33 IC 0476574 FIN 3565 GE 798 2.70
IC 0476640 | FIN 3448 GE 563 22.00 IC 0475852 | FIN 3797 GE 1076 2.40
1C 0475527 FIN 3466 GE 737 23.00 1C 0475096 FIN 3838 GE 1195 2.50
1C 0475010 FIN 4587 GE 1917 2.70
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Peduncle length (>30 IC 0479108 | FIN 4696 66028 2.33
Acc. No MGB ID Type of material cm) IC 0479116 | FIN 4697 66188 240
IC 0475594 FIN 3475 GE 702 31.27 IC 0478943 | FIN 4708 E-KOH-487 2.03
IC 0475719 FIN 3488 GE 728 33.30 IC 0473393 | FIN 4736 IE-813(EC 3808) 217
1C 0475842 FIN 3500 GE 723 32.30 IC 0473402 | FIN 4737 IE-830(EC 4626) 2.07
1C 0476113 FIN 3536 GE 692 32.80 IC 0473515 | FIN 4740 GE 4726/IE-2347 2.33
IC 0475151 FIN 3840 GE 1165 30.47 IC 0473518 | FIN 4743 GE 4728/IE-2350 2.30
IC 0475287 FIN 3980 GE 1263 30.47 IC 0473523 | FIN 4748 GE 4731/IE-2355 217
1C 0475395 FIN 4133 GE 1423 30.57 1C 0473525 | FIN 4750 GE 4733/IE-2357 233
IC 0475481 FIN 4146 GE 1345 31.83 IC 0473543 | FIN 4769 GE 4747/IE-2376 217
1C 0475389 FIN 4364 GE 1652 30.47 IC 0473544 | FIN 4770 |E-2377 2.27
IC 0475706 FIN 4388 GE 1667 31.17 1C 0473549 | FIN4774 GE 4752/IE-2382 213
IC 0475133 FIN 4610 GE 1899 31.80 IC 0473571 | FIN 4779 GE 4772/IE-2410 2.03
IC 0475870 FIN 3926 GE 1220 32.63 IC 0473573 | FIN 4781 |E-2412 2.07
Panicle length (>15 IC 0473581 | FIN 4788 |E-2420 2.03
Acc. No MGB ID Type of material cm) IC 0473585 | FIN 4791 |E-2426 2.73
IC 0476362 | FIN 2872 18.03 IC 0473587 | FIN 4792 |E-2428 213
IC 0476493 | FIN 2902 15.53 IC 0473607 | FIN 4805 |E-2452 2.03
IC 0476496 | FIN 2903 19.57 IC 0473608 | FIN 4806 |E-2453 213
IC 0476396 | FIN 3104 Germplasm 16.93 IC 0473627 | FIN 4821 |E-2477 2.33
IC 0476514 | FIN 3131 Germplasm 15.63 IC 0473636 | FIN 4830 |E-2490 2.00
IC 0476212 | FIN 3396 GE 663 17.10 IC 0473639 | FIN 4833 IE-2493 237
IC 0475918 | FIN 3652 GE 913 16.53 FIN-C1 C79 DHFM 78-3 2.03
IC 0475729 | FIN3774 GE 997 15.60 FIN-C2 C80 KMR 204 2.03
IC 0476044 | FIN 3818 GE 1062 16.27 Acc. No MGB ID Type of material | Plant height (>150 cm)
IC 0476111 | FIN 3821 GE 1042 15.50 IC 0476315 | FIN 3416 GE 537 155.00
IC 0476135 | FIN 3825 GE 1075 16.20 IC 0476770 | FIN 3452 GE 567 168.33
IC 0476034 | FIN 3942 GE 1142 1533 IC 0476828 | FIN 3454 GE 556 185.00
IC 0475064 | FIN 3962 GE 1254 1597 IC 0476927 | FIN 3455 GE 624 171.67
IC 0475954 | FIN 4176 GE 1411 15.70 IC 0475169 | FIN 3457 GE 810 151.67
IC 0475275 | FIN 4242 GE 1525 1543 IC 0475594 | FIN 3475 GE 702 150.00
IC 0475418 | FIN 4257 GE 1539 16.50 IC 0475847 | FIN 3501 GE 775 150.00
IC 0475419 | FIN 4258 GE 1533 15.40 IC 0475851 | FIN 3502 GE 731 155.00
IC 0475782 | FIN 4277 GE 1550 15.53 IC 0475895 | FIN 3509 GE 724 155.00
IC 0474839 | FIN 4291 GE 1578 15.60 IC 0475328 | FIN 3579 GE 822 150.00
IC 0475255 | FIN 4484 GE 1784 15.20 IC 0475621 | FIN 3603 GE 873 166.67
IC 0474782 | FIN 4516 GE 1902 16.70 IC 0475624 | FIN 3604 GE 835 151.67
IC 0475063 | FIN 4593 GE 1911 16.60 IC 0475879 | FIN 3644 GE 846 156.67
IC 0476038 | FIN 3364 GE 576 16.37 IC 0476241 | FIN 3692 GE 816 155.00
FIN-C1 C63 DHFM 78-3 17.20 IC 0475783 | FIN 3784 GE 1078 153.00
Acc. No MGB ID Type of material Panicle width (>6 cm) IC 0475580 | FIN 4020 GE 1231 150.00
IC 0588025 | FIN 4394 GE 1595 6.03 IC 0475294 | FIN 4119 GE 1350 155.00
IC 0474767 | FIN 4399 GE 1742 8.77 IC 0474844 | FIN 4184 GE 1558 153.33
IC 0474776 | FIN 4400 GE 1792 10.93 IC 0475386 | FIN 4493 GE 1712 151.67
IC 0474848 | FIN 4409 GE 1717 6.13 IC 0588028 | FIN 4505 GE 1701 150.00
IC 0474900 | FIN 4424 GE 1705 6.30 IC 0474779 | FIN 4515 GE 1861 153.33
IC 0474970 | FIN 4578 GE 1910 7.97 IC 0474782 | FIN 4516 GE 1902 151.67
IC 0478952 | FIN 4646 36/83-9 6.27 IC 0474926 | FIN 4565 GE 1894 153.33
IC 0479003 | FIN 4653 6/83- 2 6.27 Acc. No MGB ID Type of material Plant height (<70 cm)
IC 0475849 | FIN 3923 GE 1178 6.00 IC 0476439 | FIN 2891 65.00
Acc. No MGB ID Type of material Finger length (>15 cm) IC 0476260 | FIN 3070 GE 325 67.20
IC 0476496 | FIN 2903 19.67 IC 0476565 | FIN 3564 GE 767 70.00
IC 0475918 | FIN 3652 GE913 15,57 IC 0475376 | FIN 3581 GE 950 70.00
IC 0475923 | FIN 3653 GE 947 16.73 IC 0475830 | FIN 3634 GE 836 65.00
IC 0476135 | FIN 3825 GE 1075 16.23 IC 0475854 | FIN 3638 GE 925 68.33
IC 0475091 | FIN 3837 GE 1169 16.33 IC 0475154 | FIN 3706 GE 1035 45.63
IC 0475096 | FIN 3838 GE 1195 16.10 IC 0474817 | FIN 4526 GE 1838 53.33
IC 0474799 | FIN 4182 GE 1546 15.33 IC 0475078 | FIN 4599 GE 1878 56.67
IC 0475419 | FIN 4258 GE 1533 16.20 IC 0475280 | FIN 4628 GE 1893 60.00
IC 0475536 | FIN 4273 GE 1514 15.40 IC 0479108 | FIN 4696 66028 41.93
IC 0474779 | FIN 4515 GE 1861 1537 IC 0479040 | FIN4711 E-PR- 4677 46.67
Acc. No MGB ID Type of material Finger width (>2 cm) IC 0479183 | FIN 4714 E-KR-201 66.67
IC 0475799 | FIN 3628 GE 885 213 IC 0473635 | FIN 4829 |E-2489 44.70
IC 0475547 | FIN 3743 GE 952 2.83 IC 0475520 | FIN 3887 GE 1200 70.00
IC 0474868 | FIN 4186 GE 1553 233 IC 0475533 | FIN 3888 GE 1182 70.00
IC 0475536 | FIN 4273 GE 1514 2.60 IC 0475586 | FIN 3896 GE 1192 66.67
IC 0474854 | FIN 4411 GE 1749 217 Acc. No MGB ID Type of material Plant height (<110 cm)
IC 0478988 | FIN 4650 88/84-8 2.13 IC 0476346 FIN 3274 GE 463 117.00
IC 0478950 | FIN 4681 65632 2.03 IC 0476129 FIN 3377 GE 600 119.00
IC 0478958 | FIN 4683 132/84- 8 213 1C 0475689 FIN 3484 GE 718 112.00
IC 0479028 | FIN 4687 138/84- 3 2.07
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1C 0476450 FIN 3561 GE 756 113.00 1C 0476259 FIN 2853 GE 20 72.00
IC 0475445 FIN 3878 GE 1132 114.00 1C 0476623 FIN 2936 GE 162 81.00
1C 0475511 FIN 3886 GE 1202 131.00 1C 0476742 FIN 2960 GE 127 70.00
FIN-C1 C41 DHFM 78-3 122.00 1C 0475848 FIN 3022 GE 345 71.67
1C 0475522 FIN 4272 GE 1531 112.00 1C 0476587 FIN 3296 GE 527 84.67
Flag leaf length (>55 IC 0475716 FIN 3321 GE 676 79.33
Acc. No MGB ID Type of material cm) 1C 0475868 FIN 3336 GE 554 73.50
IC 0475484 FIN 3309 GE 589 64.80 1C 0476267 FIN 3410 GE 582 95.67
1C 0475031 FIN 4450 GE 1785 57.43 1C 0475802 FIN 3496 GE 776 71.67
1C 0475087 FIN 4459 GE 1759 64.35 1C 0476095 FIN 3532 GE 782 98.00
IC 0475228 FIN 4480 GE 1731 58.60 1C 0475407 FIN 3583 GE 861 86.33
1C 0475521 FIN 4501 GE 1722 55.83 FIN-C1 C33 DHFM 78-3 89.33
1C 0475031 FIN 4450 GE 1785 57.43 IC 0475416 FIN 3871 GE 1131 76.00
1C 0475087 FIN 4459 GE 1759 64.35 1C 0475882 FIN 3928 GE 1174 72.50
IC 0475228 FIN 4480 GE 1731 58.60 IC 0475125 FIN 4219 GE 1557 93.00
1C 0475521 FIN 4501 GE 1722 55.83 IC 0474816 FIN 4288 GE 1671 92.67
1C 0473320 FIN 4735 IE-638 56.00 IC 0474956 FIN 4303 GE 1666 73.00
FIN-C2 C74 KMR 204 56.47 1C 0475386 FIN 4493 GE 1712 91.00
1C 0473320 FIN 4735 IE-638 56.00 1C 0474782 FIN 4516 GE 1902 73.33
1C 0473623 FIN 4817 IE-2473 55.93 1C 0473590 FIN 4794 IE-2431 72.50
IC 0473624 FIN 4818 IE-2474 65.57 Acc. No MGB ID Type of material Seed weight (>3 g)
1C 0473637 FIN 4831 IE-2491 51.717 IC 0476667 | FIN 2946 GE1 5.00
IC 0473624 FIN 4818 IE-2474 65.57 FIN-C2 C6 KMR 204 3.85
FIN-C2 C74 KMR 204 56.47 IC 0477419 | FIN 3004 GE 125 3.35
Acc. No MGB ID Type of material Flag leaf width (>3 cm) IC 0476640 | FIN 3448 GE 563 6.00
FIN-C2 C28 KMR 204 313 FIN-C1 C25 DHFM 78-3 4.60
1C 0475689 FIN 3484 GE 718 7.20 IC 0475286 | FIN 3574 GE 919 3.09
IC 0475226 FIN 3846 GE 1202 7.50 IC 0475382 | FIN 3726 GE 1059 3.30
IC 0475215 FIN 4337 GE 1664 7.70 IC 0475706 | FIN 4388 GE 1667 8.08
Grain yield (>70
Acc. No MGB ID Type of material g/plant)

6. Characterization of new millets germplasm

6.1: Characterization of finger millet germplasm (116 acc.)

A total of 116 acc. of new Finger millet germplasm characterized during kharif 2017 for 6 quantitative and 13
qualitative traits. The grain yield per plant is the most variable trait followed by days to 50% flowering, leaf blade
length. The descriptive statistics on quantitative traits is presented in Table 33.

Table 33: Descriptive statistics on 116 acc. of new finger millet germplasm characterized during kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Days to 50% flowering 72.00 70.00 94.00 24.00 86.18 6.04 0.71 36.43 1.42
Number of leaves 72.00 13.00 23.67 10.67 17.96 2.68 0.32 7.19 0.63
Leaf blade length (cm) 72.00 43.63 71.63 28.00 55.93 6.01 0.71 36.17 141
Leaf blade width (cm) 72.00 1.23 1.80 0.57 1.57 0.13 0.02 0.02 0.03
Grain yield (g/plant) 65.00 1.67 61.00 59.33 21.89 13.70 1.70 187.75 3.40
100 Seed weight (g) 85.00 0.04 0.32 0.28 0.23 0.09 0.01 0.01 0.02

The maximum frequency in plant growth habit was observed in erect (86 acc.), absence of plant pigmentation at leaf
juncture (98 acc.), absence of leaf sheath pubescence (107 acc.), light green glume colour (49 acc.) followed by dark
green (19 acc.), presence of culm branching (71 acc.), semi-compact ear head shape (32 acc.), absence of finger
branching (56 acc.), absence of finger multiple whorls (68 acc.) and position of branching in thump fingers (77 acc.).
presence of seed shattering (76 acc.), intermediate seed covering by glumes (59 acc.), purple brown seed colour (28
acc.) followed by light brown (25 acc.), copper brown (24 acc.), round seed shape (76 acc.). The frequency of
qualitative traits observed in 116 acc. of new finger millet germplasm characterization is presented in Table 34. The
list of potential new finger millet germplasm identified for different economic traits is presented in Table 35.

Table 34: Frequency distribution of qualitative traits of new 116 acc. of new finger millet germplasm
characterized during kharif 2017

SN Agro-morphological States No. of SN Agro-morphological States No. of
traits acc. traits acc.
1 Growth habit 1-Erect 86 2 Plant pigmentation (at 1 - Absent 98
2 - Decumbent 21 leaf juncture) 9 - Present 9
3 - Prostrate 3 Leaf sheath pubescence | 1 - Absent 107
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SN Agro-morphological States No. of SN Agro-morphological States
traits acc. traits
9 - Present 9 Position of branching 3 - In thumb finger
Glume colour 1 - White RHS No NN155C 1 5—In all the finger
3 - Light Green RHS No 149A 49 10 Seed shattering 1 - Absent 1
5 - Dark green RHS No 141C 19 9 - Present 76
7 - Light purple RHS No 59C 6 11 Seed covering by 2 - Enclosed
9 - Dark purple RHS No 61C 2 glumes 4 - Intermediate 59
Culm branching 1 - Absent 14 6 - Exposed 17
9 — Present 71 12 | Seed color 2 — White RHS No NN155C 8
Ear head shape 1 - Fist 10 4 - Light brown RHS No N172D 25
3 - Compact 24 6 - Copper-brown RHS No
5 - Semi-compact 32 N175A 24
7-Open 9 8 - Purple-brown RHS No
9 - Droopy 1 N178A 28
Finger branching 1 - Absent 56 13 | Seed shape 1-Round 76
9 - Present 29 3 — Reniform 6
Finger multiple whorls 1 - Absent 68 5 - Ovoid
9 - Present 17
Table 35: The list of potential new finger millet germplasm identified for different economic traits
Days to 50% SEJ 113 Chota mandia Odisha 66.40
Acc. No Vernacular name Origin flowering (<80 days) ESD 68 Nagli Maharashtra 65.07
ELB 48 Madua Chhattisgarh 70.00 Leaf blade width (>1.8
ELB 64 Madua Chhattisgarh 70.00 Acc. No Vernacular name Origin cm)
ELB 66 Madua Cl isgarh 70.00 ELS 113 Sholu Andhra Pradesh 1.80
ELB 96 Madua Chhattisgarh 70.00 SEJ 61 Sana mandia Odisha 1.80
SEJ 46 Morda mandia Odisha 78.00 SEJ 110 Mandia Odisha 1.80
SEJ 96 Mandia Odisha 80.00 SEJ 117 Mandia Qdisha 1.80
SEJ 118 Mandia Odisha 78.00 Grain yield (>40
ESD 68 Nagli Maharashtra 78.00 Acc. No Vernacular name Origin glplant)
Number of leaves ERP 50 Aariyam Tamil Nadu 61.00
Acc. No Vernacular name Origin (>21) ERP 64 Aariyam Tamil Nadu 45.67
ELS 51 Jhodi Andhra Pradesh 22.33 ERP 113 Kezhvaragu Tamil Nadu 51.67
ELS 83 Mandya QOdisha 22.33 ERP 117 Aariyam Tamil Nadu 44,67
ELS 129 Sholu Andhra Pradesh 21.33 ELB 123 Madua Odisha 48.33
ERP 2 Kezhvaragu Tamil Nadu 22.00 SEJ 17 Chilika Odisha 59.33
ERP 15 Aariyam Tamil Nadu 22.00 ESD 34 Nagli Maharashtra 40.00
ERP 22 Aariyam Tamil Nadu 22.00 100 Seed weight
ERP 23 Aariyam Tamil Nadu 22.00 Acc. No Vernacular name Origin (>0.319)
ERP 28 Aariyam Tamil Nadu 2167 ERP 37 Aariyam Tamil Nadu 0.31
ERP 37 Aariyam Tamil Nadu 22.33 ERP 110 Aariyam Tamil Nadu 0.31
SEJ 46 Morda mandia Odisha 21.67 ELB 48 Madua Chhattisgarh 0.32
ESD 37 Nagli Maharashtra 21.67 SEJ 49 Doothpati mandia Odisha 031
ESD 45 Batti Maharashtra 23.67 SEJ 61 Sana mandia Odisha 031
ESD 68 Nagli Maharashtra 21.33 SEJ 110 Mandia QOdisha 031
Leaf blade length ESD 34 Nagli Maharashtra 0.32
Acc. No Vernacular name Origin (>65 cm) ESD 37 Nagli Maharashtra 0.32
ELS 24 Tella jodilu Andhra Pradesh 67.03 ESD 45 Batti Maharashtra 0.31
SEJ 17 Chilika Odisha 71.63 ESD 88 Nagli Maharashtra 0.32
SEJ21 Bada mandia Odisha 69.00
SEJ 46 Morda mandia Odisha 65.93
SEJ 88 Mandia Odisha 65.73

6.2: Characterization of foxtail millet germplasm (58 acc.)
A total of 58 acc. of new Foxtail millet germplasm characterized during kharif 2017 for 10 quantitative and 17
qualitative traits. The plant height is the most variable trait followed by flag leaf length grain yield etc. The descriptive
statistics of 58 acc. of new foxtail millet on quantitative traits is presented in Table 36.

Table 36: Descriptive statistics on 58 acc. of new foxtail millet germplasm characterized during kharif 2017
Trait Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Days to 50% flowering 41.00 40.00 74.00 34.00 57.05 7.21 113 51.95 2.27
Flag leaf length (cm) 41.00 14.23 49.87 35.63 24.94 8.90 1.39 79.16 2.81
Flag leaf width (cm) 41.00 0.60 3.40 2.80 177 0.50 0.08 0.25 0.16
Peduncle length (cm) 48.00 4.93 26.57 21.63 16.56 5.53 0.80 30.59 1.61
Stem diameter (cm) 48.00 0.30 0.80 0.50 0.50 0.12 0.02 0.01 0.04
Panicle length (cm) 48.00 5.67 27.23 21.57 14.56 5.82 0.84 33.88 1.69
Panicle width (cm) 47.00 0.80 9.60 8.80 3.18 231 0.34 5.35 0.68
Plant height (cm) 48.00 50.00 148.33 98.33 114.97 23.07 3.33 532.35 6.70
Grain yield (g/plant) 32.00 3.00 35.33 32.33 13.84 8.12 143 65.86 2.93
100-Seed weight (g) 31.00 0.10 0.35 0.25 0.20 0.05 0.01 0.00 0.02
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The maximum frequency in leaf tip shape was observed in pointed (46 acc.), absence or weak pigmentation of basal
leaf sheath (42 acc.), light intensity of green foliage (23 acc.) followed by dark (21 acc.), upright plant growth habit
(51 acc.), absent or weak anthocyanin coloration of the leaf collar (41 acc.), semi-erect leaf attitude of blade (22 acc.)
followed by erect (16 acc.), presence of inflorescence bristles (26 acc.), short length of bristles (20 acc.), absence of
inflorescence apical sterility (35 acc.), absence of anthocyanin colouration of the bristles (42 acc.), absence or weak
anthocyanin colouration of blade (45 acc.), absence of glume anthocyanin colouration (42 acc.), semi-erect panicle
attitude to stem (36 acc.), conical panicle type (45 acc.), oblong inflorescence shape (46 acc.) and absence of
inflorescence lobes (28 acc.), brown grain colour (14 acc.) followed by yellow (13 acc.). The frequency of qualitative
traits observed in 58 acc. of new foxtail millet germplasm characterization is presented in Table 37. The list of
potential new foxtail millet germplasm identified for different economic traits is presented in Table 38.

Table 37: Frequency distribution of qualitative traits of 58 acc. of new foxtail millet germplasm characterized

during kharif 2017

SN Agro-morphological traits States No. of SN Agro-morphological traits States No. of
acc. acc.
1 | Firstleaf: shape of tip 1 - Pointed 46 11 | Flag leaf: anthocyanin 1 - Absent or weak 45
2 - Pointed to 2 coloration of blade 2 — Medium 4
rounded 3 - Very strong
3 - Rounded 12 | Glume: anthocyanin coloration | 1 - Absent 42
2 | Plant: anthocyanin coloration 1 - Absent or weak 42 9 - Present 6
of basal leaf sheath 2 — Medium 13 | Panicle: attitude in relation to 1-Erect 3
3-Strong 6 stem 2 — Semi-erect 36
3 | Plant: intensity of green color 1 - Light 23 3 - Horizontal
of foliage 2 — Medium 4 4 - Drooping 10
3-Dark 21 14 | Panicle: type 1 - Conical 45
4 | Plant: growth habit 1 - Upright 51 2 - Spindle 3
2 - Semi-upright 1 3 - Cylindrical 1
3 - Spreading 4 - Club
5 | Plant: anthocyanin coloration 1 - Absent or weak 41 5 - Duck mouth
of leaf collar 2 — Medium 2 6 - Cat foot
3 - Strong 5 7 - Branched
6 | Leaf attitude of blade 1 - Erect 16 15 | Inflorescence shape 3 - Oblong 46
2 - Semi-erect 22 5 — Pyramidal 1
3 - Slightly drooping 9 7 - Cylindrical 2
4 - Strongly drooping 1 16 | Inflorescence lobes 1 - Absent 28
7 | Inflorescence bristles 1 Absent 1 9 — Present 21
9 - Present 26 17 | Grain: color 1 - Whitish 3
8 | Panicle: length of bristles 1 - Short 20 2 - Grey
2 — Medium 14 3- Yellow 13
3-Long 3 4 - Brown 14
9 | Inflorescence apical sterility 1 - Absent 35 5-Red 3
9 — Present 2 6 - Black 2
10 | Panicle: anthocyanin 1 - Absent 42
coloration of bristles 9 - Present 7
Table 38: The list of potential new foxtail millet germplasm identified for different economic traits
Vernacular Days to 50% flowering ELS 20 Erra korra Andhra Pradesh 2.63
Acc. No name Origin (<50 days) ELS 101 Korralu Odisha 2.00
ERP 14 Thinai Tamil Nadu 49.00 ERP 40 Aari thinai Tamil Nadu 237
ESD 46 Rala Maharashtra 49.00 ERP 82 Thinai Tamil Nadu 243
ESD 49 Basli Maharashtra 50.00 ESD 46 Rala Maharashtra 2.87
ESD 67 Rala Maharashtra 50.00 ESD 121 Padi /Vadi Maharashtra 3.40
ESD 75 Bhadli Maharashtra 50.00 Vernacular Peduncle length (>20
ESD 79 Vadali Maharashtra 50.00 Acc. No name Origin cm)
ESD 91 Padi Maharashtra 50.00 ELS 40 Tella korralu Andhra Pradesh 20.27
ESD 95 Padi /Vadi Maharashtra 40.00 ELS 43 Tella Korra Andhra Pradesh 23.23
Vernacular Flag leaf length (>40 ELS 108 Korralu Andhra Pradesh 26.57
Acc. No name Origin cm) ELS 115 Korralu Andhra Pradesh 20.80
ELS8 Korralu Andhra Pradesh 42.23 ERP 26 Thinai Tamil Nadu 23.53
ELS 20 Erra korra Andhra Pradesh 42.93 ERP 31 Karunthinai Tamil Nadu 21.03
ELS 34 Modda korra Andhra Pradesh 49.87 ERP 57 Thinai Tamil Nadu 20.77
Vernacular ERP 82 Thinai Tamil Nadu 21.67
Acc. No name Origin Flag leaf width (>2 cm) ERP 90 Thinai Tamil Nadu 21.17
ELS2 Korralu Andhra Pradesh 257 ERP 95 Co(Te)7 Tamil Nadu 24.57
ELS8 Korralu Andhra Pradesh 2,67 SEJ 29 Kangu Qdisha 25.53
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SEJ 47 Sada kangu Odisha 23.717 Bangalore
SEJ 166 Kanghu Odisha 20.23 Vernacular
SEJ 167 Kanghu Odisha 22.63 Acc. No name Origin Plant height (>130 cm)
ESD3 Bhadali Maharashtra 23.07 ELS 43 Tella Korra Andhra Pradesh 143.33
Vernacular Stem diameter (>0.6 ELS 125 Korra Andhra Pradesh 140.00
Acc. No name Origin cm) ELS 133 Korralu Andhra Pradesh 135.00
ELS 20 Erra korra Andhra Pradesh 0.60 ERP 31 Karunthinai Tamil Nadu 131.67
ELS 40 Tella korralu Andhra Pradesh 0.70 ERP 40 Aari thinai Tamil Nadu 131.67
ELS 68 Tella kuralu Andhra Pradesh 0.67 ERP 57 Thinai Tamil Nadu 148.33
ELS 87 Korralu Odisha 0.67 ERP 82 Thinai Tamil Nadu 141.67
ELS 108 Korralu Andhra Pradesh 0.67 ERP 90 Thinai Tamil Nadu 138.33
ERP 57 Thinai Tamil Nadu 0.63 ERP 95 Co(Te)7 Tamil Nadu 131.67
ERP 95 Co(Te) 7 Tamil Nadu 0.67 SEJ 29 Kangu Odisha 146.67
ERP 104 Thinai Tamil Nadu 0.60 SEJ 47 Sada kangu Odisha 145.00
SEJ 29 Kangu Odisha 0.63 SEJ 166 Kanghu Odisha 133.33
SEJ 47 Sada kangu Odisha 0.67 SEJ 167 Kanghu Odisha 136.67
SEJ 142 Kanghu Odisha 0.67 SEJ 173 Kanghu Odisha 131.67
ESD71 Rala Maharashtra 0.80 SEJ 184 Kanghu Odisha 141.67
Vernacular Panicle length (>20 ESD 3 Bhadali Maharashtra 140.00
Acc. No name Origin cm) Vernacular
ELS 125 Korra Andhra Pradesh 21.23 Acc. No name Origin Plant height (< cm)
ELS 133 Korralu Andhra Pradesh 21.17 ERP 26 Thinai Tamil Nadu 79.33
ERP 26 Thinai Tamil Nadu 23.23 ERP 76 Thinai Tamil Nadu 65.00
ERP 31 Karunthinai Tamil Nadu 20.50 ESD 49 Maharashtra 80.00
ERP 57 Thinai Tamil Nadu 21.21 ESD 67 Maharashtra 71.67
ERP 82 Thinai Tamil Nadu 24.00 ESD71 Maharashtra 50.00
ERP 90 Thinai Tamil Nadu 21.17 ESD 100 Padi /Vadi Maharashtra 88.33
ERP 95 Co(Te) 7 Tamil Nadu 2243 ESD 114 Padi /Vadi Maharashtra 86.67
ERP 104 Thinai Tamil Nadu 25.17 Vernacular Grain yield (>20.0
ERP 111 Thinai Tamil Nadu 25.40 Acc. No name Origin g/plant)
SEJ 29 Kangu Odisha 21.30 ELS 34 Modda korra Andhra Pradesh 23.67
Vernacular Panicle width (>5.0 ELS 68 Tella kuralu Andhra Pradesh 29.00
Acc. No name Origin cm) ELS 87 Korralu Odisha 24.33
SEJ 47 Sada kangu Odisha 6.73 ELS 101 Korralu Odisha 35.33
SEJ 142 Kanghu Odisha 5.63 ERP 76 Thinai Tamil Nadu 23.00
SEJ 166 Kanghu Odisha 9.60 ESD 3 Bhadali Maharashtra 29.00
SEJ 167 Kanghu Odisha 7.33 Vernacular 100 seed weight (>0.25
SEJ 173 Kanghu Odisha 6.70 Acc. No name Origin o))
SEJ 184 Kanghu Odisha 5.63 ELS2 Korralu Andhra Pradesh 0.26
ESD3 Bhadali Maharashtra 5.87 ELS 34 Modda korra Andhra Pradesh 0.25
ESD 46 Rala Maharashtra 5.87 ELS 43 Tella Korra Andhra Pradesh 0.25
ESD 49 Basli Maharashtra 6.07 ERP 90 Thinai Tamil Nadu 0.26
ESD 79 Vadali Maharashtra 6.90 ERP 104 Thinai Tamil Nadu 0.35
ESD 95 Padi /Vadi Maharashtra 5.90 AICSMIP -
ESD 100 Padi Vadi Maharashtra 587 FOX1 SIA 3156 Bangalore 025
AICSMIP -
FOX1 SIA 3156 Bangalore 6.40
FOX 2 Suryanandi AICSMIP - 5.07

6.3: Characterization of new Pearl millet germplasm (53 acc.)
A total of 53 acc. of new pearl millet germplasm characterized during kharif 2016 for 8 quantitative and 11 qualitative
traits. The plant height is the most variable trait followed by grain yield per plant. The descriptive statistics on
quantitative traits is presented in Table 39.

Table 39: Descriptive statistics on 53 acc. of new pearl millet germplasm characterized during kharif 2017

Traits Count Min. Max. Range Mean SD SE Variance CV (95.0%)
Plant number of nodes 38.00 3.00 9.33 6.33 6.87 1.32 0.21 175 0.43
Stem diameter (cm) 38.00 0.60 2.43 1.83 1.38 0.39 0.06 0.15 0.13
Plant height (cm) 38.00 65.00 265.00 200.00 186.80 39.57 6.42 1565.82 13.01
Grain yield (g/plant) 36.00 1.00 38.33 37.33 2147 9.25 154 85.60 3.13
100-Seed weight (g) 50.00 0.30 1.67 1.37 0.93 0.38 0.05 0.14 0.11

The maximum frequency of erect plant growth habit was observed in 34 acc., presence of leaf sheath pubescence
(32 acc.), absence of plant node pubescence (51 acc.), green plant node pigmentation (31 acc.) followed by purple
(17 acc.), green plant inter-node pigmentation (31 acc.) followed by purple (19 acc.), complete spike exertion (37
acc.), absence of spike bristle (36 acc.), brown spike bristle colour (34 acc.), grey brown grain colour (23 acc.)
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followed by yellow grey (15 acc.), and globular grain shape (27 acc.) followed elliptical (11 acc.). The frequency
distribution of qualitative traits of 53 acc. of new pearl millet germplasm characterized during kharif 2017 is presented
in Table 40. The list of potential new pearl millet germplasm identified for different economic traits (Table 41).

Table 40: Frequency distribution of qualitative traits of 53 acc. of new pearl millet germplasm characterized

during kharif 2017
S Agro-morphological States Stage of S Agro-morphological States Stage of
No traits observation No traits observation
1 Plant growth habit 1 - Erect 34 3- Complete 37
5 - Intermediate 9 7 Spike: Bristle 1 - Absent 36
7 - Spreading 8 9 - Present 1
2 Leaf: Sheath pubescence 1- Absent 19 8 Spike: Bristle colour 1- Green
9 - Present 32 2 - Brown 34
3 Plant: Node pubescence 1 - Absent 51 3- Red
9 - Present 4 - Purple 3
4 Plant: Node pigmentation 1 - Whitish 9 Grain color 1 - Whitish 2
2-Green 31 2-Cream
3- Brown 2 3- Yellow Grey 15
4-Red 1 4 - Deep grey 8
5 - Purple 17 5 - Grey brown 23
5 Plant: Inter node 1 - Whitish 6 - Yellow brown
pigmentation (between 2-Green 31 10 | Grain shape 3 - Obovate 10
3rd & 4th node from top) 3- Brown 5 - Elliptical 11
4-Red 1 7 - Hexagonal
5- Purple 19 9 - Globular 27
6 Spike exertion 1 - Partial

Table 41: The list of potential new pearl millet germplasm identified for different economic traits

Plant number of nodes ELSG 89 Deshi Maharashtra 248.33
Acc. No Vernacular name Origin (>8) ELB 124 Bajra Odisha 225.00
ERP 27 Siru cumbu Tamil Nadu 9.00 SEJ 143 Bajra Odisha 263.33
ERP 34 Kullan cumbu Tamil Nadu 9.33 ESD 73 Bajra Maharashtra 200.00
ERP 38 Kulla cumbu Tamil Nadu 9.00 Acc. No Vernacular name Origin Plant height (<150 cm)
ELSG 2 Gauvrani Maharashtra 8.00 ERP 4 Kambu Tamil Nadu 128.33
ELSG 3 Gauvrani Maharashtra 8.67 ERP 20 Cumbu Tamil Nadu 141.67
ELSG 66 Deshi Maharashtra 8.33 ERP 30 Periya cumbu Tamil Nadu 145.00
ELSG 89 Deshi Maharashtra 8.00 ERP 124 Nattu cumbu Tamil Nadu 65.00
ELB 124 Bajra Odisha 9.33 Acc.No | Vernacular name Origin Grain yield (>30 g)
Acc. No Vernacular name Origin Stem diameter (>1.5 cm) ERP 72 Nattu cumbu Tamil Nadu 35.33
ERP 34 Kullan cumbu Tamil Nadu 160 ERP 107 Chinna cumbu Tamil Nadu 34.33
ERP 38 Kulla cumbu Tamil Nadu 160 ERP 116 Cumbu Tamil Nadu 31.67
ERP 46 Nattu cumbu Tamil Nadu 183 ELSG 66 Deshi Maharashtra 33.67
ERP 72 Nattu cumbu Tamil Nadu 187 ELSG 99 Deshi Maharashtra 38.33
ERP 98 Nattu cumbu Tamil Nadu 217 ELB 124 Bajra Qdisha 35.00
ERP 107 Chinna cumbu Tamil Nadu 173 SEJ 143 Bajra Qdisha 30.00
ERP 116 Cumbu Tamil Nadu 157 100-Seed weight (>1.25
ERP 124 Nattu cumbu Tamil Nadu 1.80 Acc. No Vernacular name Origin g)
ELSG 1 Gauvrani Maharashtra 177 ERP 46 Nattu cumbu Tamil Nadu 147
ELSG 2 Gauvrani Maharashtra 2.43 ERP 71 Nattu cumbu Tamil Nadu 131
ELSG 66 Deshi Maharashtra 1.83 ERP 72 Nattu cumbu Tamil Nadu 167
ELB 124 Bajra Qdisha 157 ERP 116 Cumbu Tamil Nadu 137
Acc. No Vernacular name Origin Plant height (>200 cm) ERP 119 Cumbu Tamil Nadu 132
ERP 34 Kullan cumbu Tamil Nadu 256.67 ERP 123 Nattu cumbu Tamil Nadu 128
ERP 38 Kulla cumbu Tamil Nadu 205.00 ELSG 66 Deshi Maharashtra 152
ERP 115 Cumbu Tamil Nadu 201.67 ELB 124 Bajra Qdisha 125
ERP 116 Cumbu Tamil Nadu 200.00 ESD 23 Bajra Maharashtra 132
ERP 119 Cumbu Tamil Nadu 213.33 ESD 24 Bajra Maharashtra 152
ELSG 1 Gauvrani Maharashtra 236.67 ESD 28 Bajra Maharashtra 1.38
ELSG 2 Gauvrani Maharashtra 265.00
ELSG 66 Deshi Maharashtra 236.67

6.4: Characterization of little millet germplasm (66 acc.)

A total of 66 acc. of new little millet germplasm characterized during kharif 2017 for 9 quantitative and 12 qualitative
traits. The plant height is the most variable trait followed by days to 50% flowering, flag leaf length of blade etc. The
descriptive statistics of 66 acc. of new little millet on quantitative traits is presented in Table 42.
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Table 42: Descriptive statistics on 66 acc. of new little millet germplasm characterlzed during kharif 2017

Traits Count Min. Max. Range Mean SE Variance | CV (95.0%)
Days to 50% flowering 21.00 50.00 74.00 24.00 61.10 6.99 1.53 48.89 3.18
Flag leaf blade length(cm) 21.00 12.27 39.13 26.87 21.76 6.94 1.52 48.23 3.16
Flag leaf blade width (cm) 21.00 0.97 11.27 10.30 2.22 2.34 0.51 5.47 1.06
Peduncle length (cm) 15.00 5.13 21.07 15.93 13.85 4.08 1.05 16.66 2.26
Plant height (cm) 15.00 67.33 111.67 44.33 96.16 15.39 3.97 236.87 8.52
Panicle length (cm) 10.00 18.77 30.17 11.40 24.97 4.03 1.28 16.26 2.88
Panicle width (cm) 15.00 0.33 1.50 117 0.99 0.32 0.08 0.10 0.18
Grain yield (g/plant) 28.00 0.75 22.67 21.92 6.08 4.29 0.81 18.40 1.66
100 Seed weight (g) 47.00 0.04 0.32 0.28 0.15 0.07 0.01 0.01 0.02

The maximum frequency in plant growth habit was observed in erect (46 acc.), absence of leaf sheath pigmentation
(52 acc.), glabrous leaf sheath pubescence (58 acc.), absence of ligule pubescence (56 acc.), glabrous leaf blade
pubescence (56 acc.), diffused inflorescence shape (11 acc.), presence of culm branching (12 acc.), intermediate
panicle compactness (8 acc.), presence of lodging (9 acc.), absence of seed shattering (14 acc.), light brown grain
colour (19 acc.) followed by brown (17 acc.) and elliptical grain shape (30 acc.). The frequency of qualitative traits
observed in 66 acc. of new little millet germplasm characterization is presented in Table 43. The list of potential new
little millet germplasm identified for different economic traits is presented in Table 44.

Table 43: Frequency distribution of qualitative traits of 66 acc. of new little millet germplasm characterized

during kharif 2017
SN Agro-morphological States No. of
traits acc.
1 Plant: Growth habit 3 Erect 46
5 Decumbent 6
7 Prostrate 5
2 Plant: Pigmentation at leaf | 1 - Absent 52
sheath 9 - Present 6
3 Leaf Sheath: Pubescence | 3 - Glabrous 58
5 - Sparse
7 - Strong
4 Ligule: Pubescence 1 - Absent 56
9 - Present 1
5 Leaf Blade: pubescence 1 - Glabrous 56
5 — Sparse
7 - Strong
6 Inflorescence: shape 3 - Arched 2
5 - Diffused 11
7 - Globose-elliptic 2
7 Culm: Branching 1 - Absent 3
9 - Present 12
8 Panicle: Compactness 3 - Compact 2
5 — Intermediate 8
7-0Open 5
9 Lodging 1- Absent 6
9 - Present 9
10 | Seed: Shattering 1 - Absent 14
9 - Present 1
11 | Grain: Colour 1 - Straw white/cream RHS NO 159C 8
2 - Golden yellow RHS NO 13A 1
3 - Light Brown RHS NO 177C 19
4 - Brown RHS NO 177 B 17
5 - Grey RHS NO N199D 5
6 - Dark Grey RHS NO N199C
12 | Grain: Shape 2 - Elliptical 30
4-Oval 21
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Table 44: The list of potential new little millet germplasm identified for different economic traits
Vernacular Days to 50% Vernacular Panicle length (>25
Acc. No name Origin flowering *<55 days) Acc. No name Origin cm)
ERP 99 Karum samai Tamil Nadu 52.00 ERP 11 Samai Tamil Nadu 28.40
ELB 92 Bera Chhatti 52.00 ERP 39 Pillu samai Tamil Nadu 21.21
SEJ32 Suan Odisha 52.00 ERP 84 Samai Tamil Nadu 26.73
AICSMIP -
LIT 1 JK8 Bangalore 50.00 ERP 109 Samai Tamil Nadu 30.17
Vernacular Flag leaf blade length
Acc. No name Origin (>30cm) ERP 112 Samai Tamil Nadu 28.67
ERP 39 Pillu samai Tamil Nadu 39.13 ERP 120 Samai Tamil Nadu 26.07
Vernacular Panicle width (>1.0
ERP 61 Samai Tamil Nadu 30.03 Acc. No name Origin cm)
ERP 84 Samai Tamil Nadu 34.80 ERP 11 Samai Tamil Nadu 127
ERP 109 Samai Tamil Nadu 38.37 ERP 99 Karum samai Tamil Nadu 1.03
ERP 112 Samai Tamil Nadu 33.27 ERP 109 Samai Tamil Nadu 147
ERP 120 Samai Tamil Nadu 33.13 ERP 129 Samai Tamil Nadu 150
SEJ 27 Bada suan Odisha 36.00 ELB 92 Bera Chhattisgarh 1.07
SEJ 32 Suan Odisha 31.27 SEJ 32 Suan Odisha 130
Vernacular Peduncle length (>17
Acc. No name Origin cm SEJ 37 Sanu suan Odisha 123
Vernacular Grain yield (>10.0
ELS 130 Samalu Andhra Pradesh 21.07 Acc. No name Origin g)
ERP 11 Samai Tamil Nadu 17.43 ELB 29 Bera Chhattisgarh 12.00
ERP 39 Pillu samai Tamil Nadu 17.47 ELB 40 Bera Chhattisgarh 12.33
ERP 112 Samai Tamil Nadu 17.77 SEJ 157 Kosala Odisha 10.00
AICSMIP -
ERP 120 Samai Tamil Nadu 18.13 LIT 2 OLM 203 Bangalore 22.67
Vernacular
Acc. No name Origin Plant height >100 cm)
ERP 39 Pillu samai Tamil Nadu 11167
ERP 91 Samai Tamil Nadu 108.33
ERP 99 Karum samai Tamil Nadu 110.00
ERP 109 Samai Tamil Nadu 106.67
ERP 112 Samai Tamil Nadu 10333
ERP 120 Samai Tamil Nadu 105.00
ERP 129 Samai Tamil Nadu 110.00
SEJ 196 Kosala Odisha 108.33

6.5: Characterization of new barnyard millet germplasm (59 acc.)

A total of 59 acc. of new barnyard millet germplasm characterized during kharif 2017 for 7 quantitative and 13
qualitative traits. The plant height is the most variable trait followed by days to 50% flowering etc. The descriptive
statistics on 59 acc. of new barnyard millet germplasm characterized during kharif 2017 is presented in Table 45.

Table 45: Descriptive statistics on 59 acc. of new barnyard millet germplasm characterized during kharif 2017

Trait Count Min. Max. Range Mean Sb SE Variance | CV (95.0%)
Days to 50% flowering 19.00 40.00 62.00 22.00 51.84 137 1.69 54.36 3.55
Flag leaf blade length (cm) 23.00 15.87 36.13 20.27 24.36 5.66 118 32.01 2.45
Flag leaf blade width (cm) 23.00 1.50 3.57 2.07 237 0.58 0.12 0.33 0.25
Peduncle length (cm) 22.00 5.67 12.50 6.83 9.67 172 0.37 2.95 0.76
Plant height (cm) 22.00 58.33 145.33 87.00 106.11 20.81 4.44 432.95 9.23
Grain yield (g/plant) 16.00 3.17 21.67 18.50 14.72 5.27 1.32 21.75 2.81
100 Grain weight (g) 19.00 0.05 0.30 0.25 0.16 0.07 0.02 0.01 0.04

The maximum frequency in plant growth habit was observed in erect (22 acc. each), absence of plant pigmentation at
the internodes and leaf sheath (21 acc.), globose to elliptic inflorescence shape (12 acc.), green inflorescence colour
(20 acc.), intermediate panicle compactness (18 acc.), around spikelet arrangement on the rachis (23 acc.), presence
of culm branching (19 acc), straight lowest raceme shape (16 acc.), slender lowest raceme thickness (17 acc.) and
absence of lowest raceme branching (22 acc.), absence of lodging (22 acc.), light grey grain colour (12 acc.), oval
grain shape (15 acc.) The frequency of qualitative traits observed in new little millet germplasm characterization is
presented in Table 46. The list of potential new barnyard millet germplasm identified for different economic traits is
presented in Table 47.
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Table 46: Frequency distribution of qualitative traits of 59 acc. of new barnyard millet germplasm

characterized during kharif 2017
SN | Agro-morphological States No. of acc. SN | Agro-morphological States No. of acc.
traits traits
1 Growth habit 1-Erect 22 7 Lowest raceme 3 - Straight 16
2 - Decumbent 8 shape 5 - Curved 7
3 — Prostrate 7 8 Lowest raceme 3 —Slender 17
2 Plant pigmentation (at | 1 - Absent 21 thickness 5 - Thick 6
internodes and leaf 9 — Present 9 Lower raceme 1 Absent 22
sheath) branching 9 - Present 1
1 10 | Culmbranching 1 - Absent 3
3 Inflorescence shape 1-Arched 1 9— Present 19
2 - Diffused 11 | Lodging 1 - Absent 22
3 - Globose to elliptic 12 9 Present 1
4 | Inflorescence colour | 1-Green 20 12 | Grain colour 2 - Straw white RHS No
5 - Light purple 2 163D 7
7 - Dark purple 1 4-Light Grey RHS No
5 Panicle compactness | 3-Open 156B 12
5 - Intermediate 18 5 - Grey RHS No 156A 3
7 — Compact 5 13 | Grain shape 1 - Elliptical 7
6 Spikelet arrangement | 3 — One side 2-0val 15
on the rachis 5 — Around 23
Table 47: The list of potential new barnyard millet germplasm identified for different economic traits
Vernacular Days to 50% Nadu
Acc. No name Origin flowering (<45 days) Vernacular Plant height (>110
ELSG 103 Dadya Maharashtra 45.00 Acc. No name Origin cm)
ESD 72 Bhagar Maharashtra 43.00 ERP 93 Co (KV) 2 Tamil Nadu 145.33
ESD 84 Jangli bhagar Maharashtra 43.00 ELB 26 Sawa Chhattisgarh 118.33
ESD 87 Boti/Bhagar Maharashtra 40.00 ELB 104 Sawa Chhattisgarh 128.33
ESD 92 Boti/Bhagar Maharashtra 43.00 ESD 44 Batti Maharashtra 110.00
ESD 99 Batti Maharashtra 44.00 ESD 54 Batti Maharashtra 110.00
Vernacular Flag leaf blade ESD 61 Batti Maharashtra 116.67
Acc. No name Origin length (>25 cm) ESD 62 Batti/ Bhagar Maharashtra 128.33
ERP 93 Co (KV) 2 Tamil Nadu 29.53 ESD 63 Batti/ Bhagar Maharashtra 125.00
ERP 100 Kuthiraivoli Tamil Nadu 28.90 ESD 64 Rala Maharashtra 118.33
ELB 26 Sawa Chhattisgarh 34.83 ERP 93 - Tamil
ELB 49 Sawa Chhattisgarh 29.60 BAR 1489 Co (KV) 2 Nadu 141.67
ESD 44 Batti Maharashtra 26.97 Vernacular Plant height (<90
ESD 54 Batti Maharashtra 27.33 Acc. No name Origin cm)
ESD 63 Batti/ Bhagar Maharashtra 29.90 ELB 91 Sawa Chhattisgarh 90.00
ESD 64 Rala Maharashtra 36.13 ESD 83 Bhagar Maharashtra 58.33
ESD 72 Bhagar Maharashtra 26.47 ESD 84 Jangli bhagar Maharashtra 77.50
ESD 87 Boti/Bhagar Maharashtra 25.87 ESD 102 Boti Maharashtra 88.33
ESD 102 Boti Maharashtra 25.07 AICSMIP -
Vernacular Flag leaf blade BAR 13 VL 29 Bangalore 90.00
Acc. No name Origin width (>3 cm) Vernacular Grain yield (>18
ERP 93 Co (KV) 2 Tamil Nadu 3.33 Acc. No name Origin glplant)
ESD 44 Batti Maharashtra 3.47 ERP 100 Kuthiraivoli Tamil Nadu 18.67
ESD 64 Rala Maharashtra 357 ELB 104 Sawa Chhattisgarh 18.00
Vernacular Peduncle length ESD 61 Batti Maharashtra 21.67
Acc. No name Origin (>10 cm) ESD 92 Boti/Bhagar Maharashtra 21.33
ERP 93 Co (KV) 2 Tamil Nadu 11.07 AICSMIP -
ELB 104 Sawa Chhattisgarh 10.07 BAR 13 VL 29 Bangalore 2167
ESD 54 Batli Maharashtra 11.10 Vernacular 100 Grain weight
ESD 61 Batt Maharashtra 10.87 Acc. No name Origin (>0259)
ESD 62 Batti/ Bhagar Maharashtra 10.60 ELB 104 Sawa Chhattisgarh 0.25
ESD 72 Bhagar Maharashtra 1153 ESD 64 Rala Maharashtra 0.30
ESD 84 Jangli bhagar Maharashtra 11.90 ESD 72 Bhagar Maharashtra 0.28
AICSMIP -
BAR 13 VL 29 Bangalore 12.50
BAR 1489 Co (KV) 2 ERP 93 - Tamil 11.70

6.6: Characterization of new proso millet germplasm (4 acc.)
A total of 4 acc. of new proso millet germplasm characterized during kharif 2017 for 10 quantitative and 11 qualitative
traits. The number of tillers ranged as 6-11 nos. The days to 50% flowering ranged as 46-52 days. The maximum flag
leaf length (35 cm), flag leaf width (2.1 cm), peduncle length (15.5 cm), panicle length (35.6 cm), panicle width (4.1
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cm), plant height (136 cm), grain yield (16 /plant) and 100-seed weight (0.49 g) was observed in ERP 94. The
maximum frequency was observed in erect plant growth habit (4 acc.), leaf sheath pigmentation absent (4 acc.),
absent ligule pubescence, glabrous leaf sheath pubescence, absent seed shattering (4 acc.), open panicle
compactness (2 acc.) and golden yellow seed colour (3 acc.).

6.7: Characterization of new kodo millet germplasm (32 acc.)

A total of 32 acc. of new kodo millet germplasm characterized during kharif 2017 for 4 quantitative and 7 qualitative
traits. The number of tillers ranged as 6-20 nos. The maximum number of tillers was observed in ERP 62 (20 no.).
The early flowering with 68 days was noted in ELB 72 and ELB 76. The maximum flag leaf length (36 cm) and flag
leaf width (1.3 cm) was observed in ESD 38. The maximum grain yield per plant was observed as 36.00 g in ERP 77.
The maximum frequency was observed in erect plant growth habit (8 acc.), presence of leaf sheath pigmentation (13
acc.) absence of leaf juncture pigmentation (11 acc.), internode pigmentation (12 acc.), and absence of leaf blade
pigmentation (14 acc.).

7. Conservation of millets genetic resources

As on 31st March 2018, a total of 72,459 acc. of millets are conserved at Millets Genebank (MGB), IIMR. Which
include 38,163 acc. as bulk samples and 34,296 acc. as voucher samples. The maximum contribution is by the
sorghum genetic resources with 28,814 acc. as bulk samples. In voucher samples, the maximum is by sorghum with
19,093 acc. followed by finger millet with 6509 acc. The list of millets genetic resources being conserved in the
medium-term storage of MGB-ICAR-IIMR is presented in Table 48.

Table 48: The list of millets genetic resources conserved at MGB-IIMR (as on 31st March 2017)

S. No Name of the crop 2017-18 (As on 31st mar 2018) Augmented in New collections
No. of acc. Bulk Voucher 2017-18 during 2017-18
1 Sorghum 47907 28814 19093 2032 33
2 Finger millet 10850 4341 6509 2085 50
3 Foxtail millet 3891 1861 2030 39 19
4 Pearl millet 2231 262 1969 87 32
5 Barnyard millet 3409 1197 2212 661 7
6 Proso millet 2889 1234 1655 104 6
7 Kodo millet 651 236 415 79 2
8 Little millet 589 218 371 60 32
9 Brown top millet 29 0 29
10 Teff grass 10 0 10
11 Quinoa 2 0 2
12 Jobs tear 1 0 1 1
Total 72459 38163 34296 5148 181

8. Multiplication of millets genetic resources

During the rabi 2017-18, a total of 13,584 acc. of millets genetic resources are being multiplied. This includes 3814
acc. of sorghum, 4294 acc. finger millet, 1926 acc. of foxtail millet, 1252 acc. barnyard millet, 1288 acc. of proso
millet etc. The list of millets genetic resources being multiplied during rabi 2016-17 and kharif 2017 (Table 49).

Table 49: The list of millets genetic resources being multiplied during rabi 2016-17 and kharif 2017

S.No | Name of the crop | Rabi 2016-17 | Kharif 2017 | Total S.No | Name of the crop | Rabi 2016-17 | Kharif 2017 | Total
1 Sorghum 3814 0 3814 8 Little millet 218 32 250
2 Finger millet 2341 1953 4294 9 Brown top millet 0 25 25
3 Foxtail millet 1861 65 1926 10 Teff grass 0 0 0
4 Pearl millet 262 200 462 11 Quinoa 0 0 0
5 Barnyard millet 1197 55 1252 12 Jobs tear 1 1 2
6 Proso millet 1234 54 1288 Total 11164 2420 13584
7 Kodo millet 236 35 271

9. Distribution of millets genetic resources
As on 31st March 2018, a total of 6,231 acc. of millets genetic resources are distributed to the bonafied users in the
country. The list of millets genetic resources distributed during 2017-18 is presented in Table 50. The distribution of
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genetic resources was done through 81 Material Transfer Agreements (MTASs). This includes 2442 acc. of proso
millet, 1443 acc. of sorghum, 1164 acc. of finger millet, 400 acc. foxtail millet etc. The crop-wise millets genetic
resources distributed to the bonafied users are presented in Table 51.

Table 50: The list of millets genetic resources distributed during 2017-18

S. MTA No. of Name of the Division Date Purpose Received by Feedback
No No acc. crop
1 581 42 Sorghum AICRP on Sorghum - 1-Apr-17 Drought tolerant sorghum germplasm for G Somu AICRP on
Ct j characterization Sorghum
2 582 100 Sorghum ANGRAU - ARS - Basalt 31-May-17 Sweet sorghum germplasm and genetic Sathyanarayana SAU
stocks for PhD work Rao
3 583 29 Sorghum ANGRAU - ARS - Bapatla 31-May-17 Sweet sorghum germplasm and genetic Sathyanarayana SAU
stocks for PhD work Rao
4 584 142 Sorghum AICRP on Sorghum - Diggi 19-May-17 Dual purpose sorghum germplasm Ved Prakash AICRP on
Tonk Sorghum
5 585 23 Little millet AICRP on Small Millet - 22-May-17 Germplasm selection during Millets N Anuradha AICRP on
Germplasm Field Day 2017 Small millet
6 586 49 Finger millet AICRP on Small Millet - 22-May-17 Germplasm selection during Millets N Anuradha AICRP on
\ Germplasm Field Day 2018 Small millet
7 587 50 Proso millet AICRP on Small Millet - Guntur | 22-May-17 Germplasm selection during Millets D Ratna Babu AICRP on
Germplasm Field Day 2019 Small millet
8 588 54 Proso millet AICRP on Small Millet - Guntur | 22-May-17 Core collection of Proso millet D Ratna Babu AICRP on
Small millet
9 589 50 Foxtail millet AICRP on Small Millet - Guntur | 22-May-17 Germplasm selection during Millets D Ratna Babu AICRP on
Germplasm Field Day 2020 Small millet
10 590 94 Foxtail millet AICRP on Small Millet - Guntur | 22-May-17 Core collection of Foxtail millet D Ratna Babu AICRP on
Small millet
11 591 24 Little millet AICRP on Small Millet - 22-May-17 Germplasm selection during Millets PM Mohapatra AICRP on
Berhampur Germplasm Field Day 2021 Small millet
12 592 11 Finger millet AICRP on Small Millet - 22-May-17 Germplasm selection during Millets PM Mohapatra AICRP on
Berhampur Germplasm Field Day 2021 Small millet
13 593 50 Little millet AICRP on Small Millet - 22-May-17 Core collection of Little millet - PM Mohapatra AICRP on
Berhampur Characterization for biotic stress tolerance Small millet
14 594 432 Finger millet ICAR-NIBSM - Raipur 23-May-17 Core collection of Finger millet - P Kaushal ICAR
Characterization for biotic stress tolerance
15 595 94 Foxtail millet ICAR-NIBSM - Raipur 23-May-17 Core collection of Foxtail millet - P Kaushal ICAR
Characterization for biotic stress tolerance
16 596 50 Little millet ICAR-NIBSM - Raipur 23-May-17 Core collection of Little millet - P Kaushal ICAR
Characterization for biotic stress tolerance
17 597 48 Proso millet ICAR-NIBSM - Raipur 23-May-17 Core collection of Proso millet - P Kaushal ICAR
Characterization for biotic stress tolerance
18 598 61 Barnyard millet | ICAR-NIBSM - Raipur 23-May-17 Core collection of Barnyard millet - P Kaushal ICAR
Characterization for biotic stress tolerance
19 599 432 Finger millet AICRP on Small Millet - 23-May-17 Core collection of Finger millet N Anuradha AICRP on
Vi Small millet
20 600 100 Sorghum Plant Breeding - IIMR - 24-May-17 Indian landraces with grain yield K Hariprasanna IIMR
Hyderabad >60g/plant
21 601 35 Foxtail millet Plant Breeding - [IMR - 24-May-17 Grain yield >10g/panicle K Hariprasanna IIMR
Hyderabad
22 602 2 Foxtail millet Dept of Plant Sciences - 24-May-17 Two varieties - Prasad and Lepakshi NJ Jayabalan Others
Bf i Uni.
23 603 50 Foxtail millet Plant Breeding - IIMR - 26-May-17 Grain yield >10g/panicle K Hariprasanna IIMR
Hyderabad
24 604 50 Finger millet AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
25 605 50 Foxtail millet AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
26 606 50 Kodo millet AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
27 607 50 Little millet AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
28 608 50 Proso millet AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
29 609 50 Barnyard millet | AICRP on Small Millet - 26-May-17 High grain yield/panicle Kanjana AICRP on
Athiyandal Small millet
30 610 27 Finger millet Agri Entomology - IMR - 31-May-17 Finger millet germplasm for blast Shyam Prasad IIMR
Hyderabad screening
31 611 30 Sorghum ANGRAU - ARS - Bapatla 2-Jun-17 Sweet sorghum germplasm and genetic Sathyanarayana SAU
stocks for PhD work Rao
32 612 27 Sorghum Entomology - IIMR - 25-May-17 Wild sorghum for SFR screening PG Padmaja IIMR
Hyderabad
33 613 35 Sorghum AICRP on Sorghum - Rahuri 30-May-17 Germplasm selection during Sorghum Awari Vilas AICRP on
Germplasm Field Day 2017 Sorghum
34 614 27 Sorghum AICRP on Sorghum - Parbhani | 30-May-17 Germplasm selection during Sorghum Dhutmal AICRP on
Germplasm Field Day 2018 Sorghum
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S. MTA No. of Name of the Division Date Purpose Received by Feedback
No No acc. crop
35 615 9 Sorghum AICRP on Sorghum - Palem 30-May-17 Germplasm selection during Sorghum Jemimah AICRP on
Germplasm Field Day 2019 Sorghum
36 616 6 Sorghum AICRP on Sorghum - Dharwar | 30-May-17 Germplasm selection during Sorghum Kubsad AICRP on
Germplasm Field Day 2020 Sorghum
37 617 31 Sorghum AICRP on Sorghum - Palem 30-May-17 Germplasm selection during Sorghum Maheshwaramma AICRP on
Germplasm Field Day 2021 Sorghum
38 618 80 Sorghum AICRP on Sorghum - Kovilpatti | 30-May-17 Germplasm selection during Sorghum Malini AICRP on
Germplasm Field Day 2022 Sorghum
39 619 73 Sorghum AICRP on Sorghum - Phaltan 30-May-17 Germplasm selection during Sorghum Mayur Gadekar AICRP on
Germplasm Field Day 2023 Sorghum
40 620 64 Sorghum AICRP on Sorghum - 30-May-17 Germplasm selection during Sorghum MB Boranayaka AICRP on
Vijayapura Germplasm Field Day 2024 Sorghum
41 621 74 Sorghum AICRP on Sorghum - Hisar 30-May-17 Germplasm selection during Sorghum Pummy Kumari AICRP on
Germplasm Field Day 2025 Sorghum
42 622 63 Sorghum AICRP on Sorghum - 30-May-17 Germplasm selection during Sorghum Selvi AICRP on
Coimbatore Germplasm Field Day 2026 Sorghum
43 623 61 Sorghum AICRP on Sorghum - Tandur 30-May-17 Germplasm selection during Sorghum Sujatha AICRP on
Germplasm Field Day 2027 Sorghum
44 624 42 Sorghum AICRP on Sorghum - Indore 30-May-17 Germplasm selection during Sorghum Usha Saxena AICRP on
Germplasm Field Day 2028 Sorghum
45 625 26 Sorghum AICRP on Sorghum - Akola 30-May-17 Germplasm selection during Sorghum VV Kalpande AICRP on
Germplasm Field Day 2029 Sorghum
46 626 1439 Proso millet Plant Breeding - [IMR - 30-May-17 Augmentation from NGB-NBPGR and Avinash Singode IIMR
Hyderabad TNAU
47 627 100 Sorghum Plant Breeding - IIMR - 30-May-17 Indian landraces with grain yield K Hariprasanna IIMR
Hyderabad >60g/plant
48 628 100 Barnyard millet | Plant Breeding - IIMR - 5-Jul-17 Early flowering and high yielding Amashidda IIMR
Hyderabad germplasm
49 629 100 Kodo millet Plant Breeding - [IMR - 5-Jul-17 High grain yield/panicle Deepika IIMR
Hyderabad
50 630 20 Finger millet Anbil Dharmalingam Agril Col 12-Jul-17 High grain yield/panicle Pandiyarajan SAU
and Res. Ins - Trichy
51 631 20 Foxtail millet Anbil Dharmalingam Agril Col 12-Jul-17 High grain yield/panicle Pandiyarajan SAU
and Res. Ins - Trichy
52 632 20 Barnyard millet | Anbil Dharmalingam Agril Col 12-Jul-17 High grain yield/panicle Pandiyarajan SAU
and Res. Ins - Trichy
53 633 99 Finger millet Anbil Dharmalingam Agril Col 12-Jul-17 High grain yield/panicle Pandiyarajan SAU
and Res. Ins - Trichy
54 634 100 Barnyard millet | Anbil Dharmalingam Agril Col 12-Jul-17 High grain yield/panicle Pandiyarajan SAU
and Res. Ins - Trichy
55 635 8 Sorghum Plant Breeding - [IMR - 19-Jul-17 IS lines for varietal improvement Madhusudhana IIMR
Hyderabad
56 638 10 Sorghum Agronomy - IIMR - Hyderabad 4-Sep-17 Drought tolerant rabi sorghum landraces SS Rao IIMR
57 636 30 Sorghum Plant Breeding - [IMR - 25-Sep-17 Coloured grains AV Umakanth IIMR
Hyderabad
58 637 50 Sorghum AICRP on Sorghum - Bapatla 27-Sep-17 Yellow pericarp local lakshmi AICRP on
Sorghum
59 639 9 Sorghum Dept of Genetics - Osmania 5-Sep-17 Saline tolerant sorghum germplasm PB Kavi kishore Others
University-Hyderabad
60 640 30 Sorghum Dept of Plant Biotech - UAS - 7-Oct-17 Sweet sorghum germplasm and genetic KM Harini Kumar Others
Bengaluru stocks for PhD work
61 641 50 Sorghum Dept of PB&G - ADACRI - 10-Oct-07 Tamil Nadu local sorghum germplasm R Sridhar Others
Trichy
62 642 50 Little millet Dept of Bot. and Microbiology - | 5-Oct-07 PhD work on salt stress on little millet YRKV Tripathi Rao | Others
Acharya Nagarjuna University
63 643 7 Sorghum Plant Breeding - [IMR - 24-Nov-17 Rabi breeding Madhusudhana IIMR
Hyderabad
64 644 32 Sorghum Plant Biotechnology - IIMR - 20-Dec-17 Rabi germplasm and genetic stocks Rajendrakumar IIMR
Hyderabad
65 645 39 Finger millet Plant Breeding - IIMR - 4-Jan-18 Core and indigenous collections Ganapathy IIMR
Hyderabad
66 646 39 Little millet Plant Breeding - [IMR - 4-Jan-18 Core and indigenous collections Ganapathy IIMR
Hyderabad
67 647 796 Proso millet PAU-Ludhiana 19-Jan-18 Indigenous collection of Proso millets PAU-Ludhiana SAU
from NGB-NBPGR
68 648 2 Finger millet PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
69 648 2 Foxtail millet PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
70 648 2 Barnyard millet | PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
1 648 2 Little millet PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
72 648 2 Kodo millet PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
73 | 648 2 Proso millet PAU-Ludhiana 15-Mar-18 Varieties PAU-Ludhiana SAU
74 649 3 Finger millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
75 649 3 Foxtail millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
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76 649 3 Pearl millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
7 649 3 Little millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
78 649 3 Kodo millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
79 649 3 Proso millet SRM Institute of Science & 2-Mar-18 Indigenous collection SRM-Chennai Others
Technology - Chennai
80 650 25 Sorghum AICRP on Sorghum - Akola 6-Mar-18 Breeding material RB Ghorade AICRP on
Sorghum
81 651 31 Sorghum AICRP on Sorghum - Surat 7-Mar-18 27 germplasm and 4 varieties Vilas Pathak AICRP on
Sorghum
6231 TOTAL

Table 51: The crop-wise list of millets genetic resources distributed during 2017-18

Name of the millet No.of accession Name of the millet No.of accession
Proso millet 2442 Little millet 291
Sorghum 1443 Kodo millet 155
Finger millet 1164 Pearl millet 3

Foxtail millet 400 Grand Total 6231
Barnyard millet 333

10. Submission of millets genetic resources to National Genebank (NGB), NBPGR, New Delhi

10.1: Germplasm for NGB-NBPGR

ICAR-IIMR has submitted a total of 4680 accessions of millets for Long-term Storage at National Genebank, NBPGR,
New Delhi. This includes 2973 accession of sorghum germplasm regenerated during Rabi 2016-17 at [IMR-
Hyderabad and 1707 accession of finger millet germplasm regenerated during Kharif 2017 at IMR-Hyderabad.

10.2: Germplasm for issuing Indigenous Collection (IC) Numbers
e We have submitted 89 millets germplasm collection from Tamil Nadu and Andhra Pradesh for obtaining
Indigenous Collection Nos from Germplasm Conservation Division, ICAR-NBPGR-New Delhi.
o We have received IC no. for 20 acc. millets collected from Maharashtra. The details of IC nos. issued to new
millets collections are presented in Table 52.

Table 52: IC Nos allotted to millets germplasm collection from Maharashtra

Sureau or Pran: Conenc:
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11. Millet germplasm field day

11.1: Small millets germplasm field day on 21st September 2017

Millets Germplasm Field Day at IIMR on 21st September 2017. ICAR-IIMR has displayed 3886 accessions of
sorghum, pearl millet and small millet germplasm at New Area field, Hyderabad. This includes 1364 acc. of core
collections of small millets and minicore collections of sorghum and pearl millet; 2000 acc. of finger millet under CRP-
AB (Small millets) and 522 acc. of indigenous collections of millets from Maharashtra, Chhattisgarh, Jharkhand,
Andhra Pradesh, Odisha and Tamil Nadu. There were 25 participants from AICRP on Small millets — Athiyandal,
Guntur, Bellary, NBPGR (RS) — Hyderabad and IIMR. The participants made 650 germplasm selections which
include, Barnyard (24 acc.), Finger millet (126 acc.), Foxtail millet (250 acc.), Kodo millet (65 acc.), Little millet (136
acc.) and Proso millet (57 acc.). Dr B Sarath Babu, Officer In-charge, NBPGR (RS) - Hyderabad was the Chief
Guest and Dr Chitra Devi Pandey, Principal Scientist, NBPGR — New Delhi as the Guest of Honor. Dr M Elangovan,
Dr Avinash Singhode and Mrs A Annapurna are the Coordinators of the field day.

11.2: Sorghum germplasm field day
ICAR-Indian Institute of Millets Research organized Sorghum Germplasm Field day on 218 March 2018 in the GTC /{ Formatted: Font: Arial Narrow, 11 pt,
Field. Sixty scientists from all-over India participated in the day, visited the germplasm field and made selections Superscript

based on the desirable traits for utilization in the sorghum improvement programme. Sorghum is one of the important

crops under component | in this project and hence, it's Characterization, Regeneration, Distribution and

Documentation is being implemented successfully at IIMR — Hyderabad. During rabi 2017-18, we are multiplying

2032 acc. of sorghum germplasm received during 2017 (Bed No 1 - 60); 2385 acc. which were not germinated

during Rabi 2016-17 (Bed No 60 — 106) and 699 acc. which produced less seed during Rabi 2016-17. The Sorghum

Germplasm Field Day was organized to facilitate the sorghum researchers to familiarize with the available diverse

sorghum germplasm at IIMR - Hyderabad. This would enable selection and utilization of desirable germplasm lines in

their breeding programs. Dr SK Soam, Joint Director, ICAR-National Academy of Agricultural Research Management

— Hyderabad and Head of Information and Communication Management inaugurated the event and highlighted the

importance of mobile apps in agriculture. Respeeted-Chairman-Dr Vilas A Tonapi, Director, ICAR-Indian Institute of /[ Formatted: Font: Arial Narrow, 11 pt, Not Bord]
Millets Research, Hyderabad _presided over the event and briefed the Digital initiatives of ICAR-IIMR-Hyderabad. The

event was also attended by Dr Sushil Pandey and Dr N Sivaraj, Principal Scientists from ICAR-National Bureau of

PIant Genetic Resources-New DeIhr There were 700 selectrons made by the partrcrpants end—@href—@eest—and—my

guest&DeBéarathbabu—@#reeHn-eharg&The event is sponsored by Consortlum Research Platform on Agro-
brodrversrtv (CRP AB) and coordrnated by Drs M Elangovan, KN Ganapathy and Mrs A AnnapurnaNaﬂenal—Bureau

12. Learning Workshops and Trainings Organized by ICAR-IIMR

ICAR-IIMR-Hyderabad has initiated a new modern training module on “Digital Field Book”. The training was
facilitated through free mobile application of Kansas State University and CIMMYT for field data collection, which was
suitably modified by IIMR to suite the millets crop and traits and requirements with due permission of Kansas State
University. This application is used to collect field data through mobile. It helps to collect 10 categories of data
including numeric, categorical, text, percent, photo, audio, score, colour, date, counter and rating. This is the first kind
of training on field book used to collect any kind of field or lab data. Field book reduces manpower and papers also
increases accuracy and authenticity. The participants were trained to collect sample breeding data in Maize. They
were also requested to create a field file and trait file for Castor crop as a hands-on training. IIMR is planning to
develop different modules of field book to train all disciplines at State Agricultural Universities and its Agricultural
Research Stations, which includes, DUS Testing in different crops, AICRP trials in different crops. Most of the
participant's anticipation before the start of the workshop was solved and clarified using the field book app.
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During 2017-18, ICAR-IIMR had organized 10 exclusive learning workshops on Digital Field Book and trained 406
Scientists/Asst./Asso Professors/Research Scholars/PG Students/Technicals/Skilled Assistants etc. In these, 5
workshops were organized outside the ICAR-IIMR.
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12.1: One-day workshop on “Digital Agriculture” at the Department of Botany, Annamalai University, Tamil
Nadu on 24th August 2017

Delivered special lecture on "Digital Agriculture - Field book" during the one-day workshop on Digital Agriculture
at Annamalai University - Department of Botany on 24th August 2017. The workshop was inaugurated by Dr Kabilan,
Dean, Faculty of Science in the presence of Dr V Venkateshwaralu, Head Dept of Botany. The workshop was very
well organized by Drs D Dhanavel and L Mullainathan and participated by 70 research scholars from Agriculture and
Botany. The participants were given hands-on training on the use of mobile app - Field book to collect data from field
and lab without using printed field notebooks. The app is developed by CYMMYT and Kansas State University, USA.

12.2: One-day Learning workshop on “Plant Variety Protection and DUS Testing in Small Millets” at ICAR-
IIMR-Hyderabad on 22nd September 2017

ICAR-IIMR organized One-day Learning Workshop on Plant Variety Protection and DUS testing in Small Millets on
22nd September 2017. There were 30 participants attended. They were trained on PPV&FRA, 2001; Exercise on
PVP application form filling; DUS Testing in Finger millet, Foxtail millet, Barnyard millet, Kodo millet, Little millet and
Proso millet; IP Acts in India; IP Assets management at Institute; MoA/MoU/MTA/SMTA/PIC/CA; Exercise on
Agreements. This is ICAR-IIMR's 24th training programme under the area of PVP/IPR/DUS/Biodiversity. Dr Vilas A
Tonapi, Director, ICAR-IIMR distributed the certificates to the participants of the training programme. Dr M
Elangovan, Dr Avinash Singhode and Mrs A Annapurna are the Course Coordinators of the programme.

12.3: Two-days Learning Workshop on “Digital Field book” at ICAR - Indian Institute of Millets Research,
Rajendranagar, Hyderabad on 29-30th November, 2017

ICAR-IIMR has organized Two-days Learning Workshop on “Digital Field book” during 29-30th November 2017. The
programme was designated using the open source mobile application developed by CGIAR-CYMMT and Kansas
State University. Dr SK Soam, Joint Director (I/c), ICAR-NAARM, Hyderabad inaugurated the event and delivered the
inaugural address. He has congratulated the ICAR-IIMR for designing the training programme on digitalization. Dr
Vilas A Tonapi, Director, ICAR-IIMR in his chairman’s remark emphasized the need for the systems approach to use
the digital mobile data for decision making. The two-days Learning Workshop is exclusively designed to cater the
needs of digitalization of field and lab data collections. The event was attended by 17 participants from Private Seed
Companies, ICAR Institute, State Agricultural University, and Independent Consultant.

12.4: One-day Learning Workshop on “Digital Field book” at Bayers BioScience Private Limited MCBS
Chandippa Village, Shankarpally Mandal on 12th December 2017

One-day Learning Workshop on “Digital Field book” was organized at Bayers BioScience Private Limited MCBS
Chandippa Village, Shankarpally Mandal on 12 December 2017 based on their request to create awareness on
digital field book at Bayers BioScience. The event was inaugurated by Dr AK Jayalekha, Lead Breeder (Pearl millet)
and participated by 36 participants of Scientists, Technical Assistants and Zonal Managers. They were given hands-
on training on how to collect data and create field and trait files.

12.5: One-day Learning workshop on “Digitalization of Plant Genetic Resources Management”, ICAR-
NBPGR-New Delhi, on 19th January 2018

A One-day Learning Workshop on Digitalization of Plant Genetic Resources Management organized by ICAR-
National Bureau of Plant Genetic Resources, New Delhi in collaboration with ICAR-Indian Institute of Millets
Research, Hyderabad on 19t of January, 2018. The objective of the workshop is to sensitize the use of Field book, a
mobile based application technology for data management which will save time, paper, manpower and environment
and also increase accuracy and authenticity in data collection. The Workshop was inaugurated by Dr. Kuldeep Singh,
Director, ICAR-NBPGR, New Delhi. Introduction of workshop and welcome address has been presented by Dr.
Ashok Kumar, Head, DGE. Dr M Elangovan, Principal Scientist (Economic Botany) from [IMR, Hyderabad was the
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speaker of the day. Thirty three scientists across the divisions and units of NBPGR participated in the training
workshop. The speaker has demonstrated the app theoretically and practically by preparing separate datasheets for
exploration, conservation and evaluation of germplasm. The participants were apprised about Field book app, Field
book makes easier to collect data in any experimental field/ lab, anyone who knows mobile can use it. Hands on
exercise had been conducted on developing field file, traits files, how to collect data and export data using field book
app. There was an interactive session also in which participants put fourth their view points and were discussed and
followed by a vote of thanks proposed by Dr. Kuldeep Tripathi. The workshop was coordinated by Drs M Elangovan,
Ashok Kumar and Kuldeep Tripathi.

12.6: One-day Learning Workshop on “Digital Field book” sponsored by Society for Millets Research and
jointly organized by ICAR - Indian Institute of Millets Research, Hyderabad and Professor Jayashankar
Telangana State Agricultural University (PJTSAU), Hyderabad on 2nd February 2018

Handling the voluminous data is very difficult with less skilled manpower and time. We are now living in the smart
world and able to access any data — anywhere — any time. Collection and digitalization of voluminous data in user
friendly manner is very important to manage any kind of field or lab experiments. The training is facilitated through
the mobile application based technology for data collection through free software application named Field Book
developed by Kansas University and CYMMYT. It was of first kind of training to facilitate the participants to use their
mobile to collect any kind of field or lab related data of any number of accessions or trials. The use of mobile
application minimizes manpower & helps to go paperless. It also increases accuracy and authenticity of the data
collected in the field, lab or anywhere.

ICAR-IIMR-Hyderabad successfully organized One-day Learmning Workshop on “Digital Field book” on 02nd February
2018 to the Scientists/Asst./Asso Professors/Professors of Professor Jayashankar Telangana State Agricultural
University (PJTSAU), Hyderabad. This one-day workshop was sponsored by the Society for Millets Research and
jointly organized by ICAR-Indian Institute of Millets Research (IIMR), Hyderabad and Professor Jayashankar
Telangana State Agricultural University (PJTSAU), Hyderabad. Dr V. Praveen Rao, Vice Chancellor, PJTSAU
delivered the inaugural address and Dr Vilas A Tonapi, Director, ICAR-IIMR addressed the Chairman’s remark. The
workshop was attended by 50 participants from various RARS/ARS/RRS/Departments of PJITSAU. The workshop
was coordinated by Dr M Elangovan and his team.

12.7: One-day Learning Workshop on “Digital Field book” (NBPGR-RS), Akola and Dr Panjabrao Deshmukh
Krishi Vidyapeeth, Akola on 23 February 2018

A one day learning workshop on “Digital Field Book” was organized by ICAR-Indian Institute of Millets Research
(IIMR), Rajendranagar, Hyderabad in collaboration with ICAR-National Bureau of Plant Genetic Resources (NBPGR-
RS), Akola and Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola at Dr. MS Swaminathan e-Class Room,
Department of Agricultural Botany. Dr. DV Durge, Professor (Plant Physiology) & In-Charge, Head, Department of
Agricultural Botany and Dr. Nilamani Dikshit, Principal Scientist & Officer-In-Charge, ICAR-NBPGR Regional Station
Chaired the one day session. Dr. Sunil S. Gomashe, Scientist (Plant Breeding), ICAR-NBPGR, RS, Akola and Dr.
MV Kayande, Asst. Prof. (Plant Breeding), Dr. PDKV, Akola Coordinated the event. Dr. Sunil Gomashe gave brief
outline of the workshop. Dr. Nilamani Dikshit delivered a welcome address and presented the brief Bio-data of Dr. M
Elangovan. One of the organizers Dr. M Elangovan, Principal Scientist (Economic Botany & PGR) delivered the
presentation on each and every aspect of the “Field Book™ Android Application. He highlighted the use of this
application for data recording of Agricultural experiments, exploration tours, social science questionnaires etc. In the
afternoon session, the hand on training of Field Book application was given to each and every participant. For
illustrations, agricultural experiment layouts were used and data was recorded in Android Phone itself. About 80
participants consisting of faculty members, research fellows and post graduate students of Department of Agricultural
Botany attended the workshop. Participants expressed highly encouraging feedback and they requested to organize
similar training for other disciplines also. Dr. P.K. Nagre, Associate Dean, Post Graduate Institute, Dr. PDKV, Akola
requested to organize same workshop on larger scale in the month of July, 2018. Finally Dr. Sunil S. Gomashe
proposed the vote of thanks and also requested the participants to visit ICAR-NBPGR, Regional Station, Akola for
any help or query related to germplasm activities. http://www.nbpgr.ernet.in/News Details/aid/137.aspx
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12.8: One-day Learning workshop on “Digital Field Book”, Tamil Nadu Agricultural University (TNAU),
Coimbatore on 08th March 2018

ICAR-IIMR-Hyderabad has organized one-day learning workshop on Digital Field book jointly with Tamil Nadu
Agricultural University, Coimbatore. The workshop was inaugurated by Dr K Ganeshamurthy, Professor & Head,
Department of Genetics and Plant Breeding, TNAU-Coimbatore. He emphasized on the importance of the digital data
collection in the field to tackle the manpower constraints. The wokshop was sponsored by Society for Plant Breeders
and attended by 33 Professors/Asso Professors/Asst Professor scientists and other researchers and 27 Ph D and
M.Sc students. Dr M. Elangovan, Principal Scientist , ICAR-IMR-Hyderabad has delivered a lecture on digital field
book followed by hands-on training on how to create field boo, trait file, export and shre the data.

12.9: One-day Learning Workshop on “Digital Field book” Punjab Agricultural University (PAU) - Ludhiana,
on 15th March 2018

Realizing the importance of digitalization in the present times, the Department of Plant Breeding and Genetics,
Punjab Agricultural University (PAU), organized a talk on “Digital Field Book” which was delivered by Dr M.
Elangovan, Principal Scientist (Genetic Resources), ICAR- Indian Institute of Millets Research (IIMR), Hyderabad, at
PAU today. Dr S.S. Banga, National Professor, Indian Council of Agricultural Research (ICAR), presided over the
programme that was attended by the scientists and students of different departments of the University. Dr G.S.
Mangat, Head, Department of Plant Breeding and Genetics, was also present on the occasion.
In his talk, Dr Elangovan explained the evolution of multimedia world, mobile world, mobile apps, future mobile apps
and androids. Observing that the use of cell phones was going up, he disclosed that nearly 20 lakh apps have been
developed in the world so far. Referring to e-agriculture, he focused on data collection, entry, verification, analysis
and sharing through different information and communication tools. For field book, he stressed on five essentials
which include fields (to import and manage fields); traits (to add, import and manage traits); profile (to set the person
and location); export (to export data); and advanced (for advanced settings containing several optional settings to
augment how data is collected). Dr Elangovan also apprised the scientists and the students of the working of field
book with emphasis on toolbars, info bars, trait navigation, plot navigation and data input. Dr Banga, while raising the
issue of data collection in the field, said, “We were keen to learn.” Dr Mangat appreciated ICAR scientist's talk and
said it was meaningful. Earlier, Dr Dharmindra Bhatia, Assistant Quantitative Geneticist, PAU, welcomed the guest
speaker, scientists and the students.

A One-day Learning Workshop on Digitalization of Plant Genetic Resources Management organized by ICAR-
National Bureau of Plant Genetic Resources, New Delhi in collaboration with ICAR-Indian Institute of Millets
Research, Hyderabad on 19 the of January, 2018. The objective of the workshop is to sensitize the use of Field
book, a mobile based application technology for data management which will save time, paper, manpower and
environment and also increase accuracy and authenticity in data collection. The Workshop was
inaugurated by Dr. Kuldeep Singh, Director, ICAR-NBPGR, New Delhi. Introduction of workshop and welcome
address has been presented by Dr. Ashok Kumar, Head, DGE. Dr M Elangovan, Principal Scientist (Economic
Botany) from IIMR, Hyderabad was the speaker of day. Thirty three scientists across the divisions and units of
NBPGR participated in the training workshop. The speaker has demonstrated the app theoretically and practically by
preparing separate datasheets for exploration, conservation and evaluation of germplasm. The participants were
apprised about Fieldbook app, Field book makes easier to collect data in any experimental field/ lab, anyone who
knows mobile can use it. Hands on exercise had been conducted on developing field file, traits files, how to collect
data and export data using field book app. There was an interactive session also in which participants put fourth their
view points and were discussed and followed by a vote of thanks proposed by Dr. Kuldeep Tripath
http://web.pau.edu/index.php? act=manageEvent&DO= viewEventDetail&intEventiD= 3322

12.10: One-day Learning workshop on “Apps for Agriculture”, ICAR-IIMR-Hyderabad on 22nd March 2018
In continuance of the field day, ICAR-IIMR-Hyderabad is also organizing One-day Learning Workshop on “Apps for

Formatted: Font: Arial Narrow, 11 pt, Not Bold ]

Agriculture” on 22 March 2018 to the scientists for the better agriculture knowledge dissemination in the country.

70/‘{{ Formatted: Font: Arial Narrow, 11 pt, Not Bold ]

ICAR-IIMR already started organizing a training module on “Digital Field Book” for collecting field/lab data using the
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smart phone. This will make the dream of Digital India possible, saves paper sheet and saves environment. Dr SK
Soam, Joint Director, ICAR-National Academy of Agricultural Research Management — Hyderabad and Head of
Information and Communication Management inaugurated the event and highlighted the importance of mobile apps
in agriculture. Respected-ChairmanDr Vilas A Tonapi, Director, ICAR-Indian Institute of Millets Research, Hyderabad ~—{ Formatted: Font: Arial Narrow, 11 pt, Not Bold ]
presided over the event and briefed the Digital initiatives of ICAR-IIMR-Hyderabad. The event was also attended by
Dr Sush|| Pandey and Dr N Sivaraj, Prlncmal Scientists from ICAR- Nanonal Bureau of Plant Genetlc Resources-New

12.11: Guest/Special Lectures delivered on Digital Field Book during 2017-18

During 2017-18, ICAR-IIMR we have delivered 14 lectures exclusive on Digital Field Book and trained 558
Scientists/Asst./Asso Professors/Research Scholars/PG  Students/Technicals/Skilled Assistants etc. The list of
lectures delivered on Digital Field Book is presented in Table 53.

SN Name of the programme Dates Venue Course Category of participants | No. of participants
coordinator (s)
1 | Lecture: Digitalization —of | 14-15" April 28" Annual Group M Elangovan Scientists, Associate 100
millets  genetic resources | 2017. Meeting of AICRP on Professors, Assistant
management, Small millets, UAS- Professors and
Bengaluru Professors
2 | Digital Agriculture - Field | 7t September ICAR-Indian Institute of | M Elangovan Scientists, Associate 40
book at meeting on Revision | 2017 Millets Research Professors, Assistant
of DUS Test guidelines of (IIMR), Professors and
Sorghum and Pearl millet Professors
3 Guest  lecture:  Digital | 10" November College of Agriculture, M Elangovan Associate Professors, 70
Agriculture - Filed Book 2017 Acharya NG Ranga Assistant Professors,
Agricultural University, Professors, Research
Bapatla, Scholars, PG Students
4 | Lecture: Digital Agriculture - | 25" November ICAR-National M Elangovan Scientists, Associate 20
Filed Book at the Training | 2017 Academy of Agricultural Professors, Assistant
programme on “Geospatial Research Management, Professors and
Resources Management Hyderabad Professors

using Free and Open
Source Software’s (FOSS) —

QGIS, ILWIS & R”
5 Lecture: Digital Agriculture - | 25% November ICAR-National M Elangovan Scientists, Associate 20
Filed Book at Winter School | 2017 Academy of Agricultural Professors, Assistant
Training  Program  on Research Management, Professors and
“Advanced  analytics in Hyderabad Professors
Developing Agricultural
market Intelligence”,
6 Lecture:  Digitalization of | 6th December ICAR-National Institute | Dr M Elangovan | Scientists, Technical 30
DUS traits in Agricultural | 2017. of Abiotic Stress Assistants, Research
Crops. Awareness Training Management (NIASM), scholars and Farmers
on ‘“Protection of Plant Malegaon, Baramati,
Varieties and ~ Farmers’
Rights”,
7 Lecture: Digital Field book” | 21st December ICAR - Indian Institute DrM Young Agricultural 13
at Agri-entrepreneurship | 2017 of Millets Research, Elangovan, Professionals
Development  Training on Rajendranagar,
Agric  Clinics and  Agri Hyderabad
Business Centre (AC&ABC)
Scheme
8 | Lecture: Digital Field book” at | 26 January ICAR-Indian Institute of | Dr M Elangovan | Agricultural Bureaucrats 20
Feed The Future India 2018 Millets Research, from African countries
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SN Name of the programme Dates Venue Course Category of participants | No. of participants
coordinator (s)
Triangular Training (FTF-ITT) Hyderabad
Program
9 | Lecture: Digital Field book” at | 09" February ICAR-National Dr M Elangovan | Scientist and Policy 60
Policy Workshop on “Big 2018 Academy of Agricultural makers from Statistics,
Data Analytics in Agriculture Research Management, Computer Science,
“ Hyderabad Natural Resource
Management
10 | Lecture: Digital Field book” 13" February ICAR-National Dr M Elangovan | Assistant Professors and 48
for trainees of Foundation 2018 Academy of Agricultural Scientists
Course for Faculty of Research Management,
Agricultural University Hyderabad
(FOCFAU)
11 | Oral presentation: | 10" March 2018 | Extension Education M Elangovan Conference participants 30
Digitalization of Extension Society, Tamil Nadu
Management during Agricultural University,
International Conference on Coimbatore
Invigorating  Transformation
of Farm Extension towards
Sustainable  Development:
Futuristic Challenges and
Prospects, INTFES-18
12 | Lecture: Digital Field book” 14t March 2018 | ICAR-National Bureau M Elangovan Scientists of PGR 22
for trainees of Management of Plant Genetic
of Plant Genetic Resources Resources
Management (NBPGR),
New Delhi
13 | Lecture: Digital Field book” 227 March ICAR-Indian Institute of | Drs M Professors, Associate 35
for trainees of Apps for 2018 Millets Research, Elangovan, KN Professors, Assistant
Agriculture Hyderabad Ganapathy and Professors, Scientists,
Mrs A Research Scholars and
Annapurna PG Students
14 | Special lecture: Digitalization | 25" March 2018 | International Dr M Elangovan | Professors, Associate 50
of Botanical Excursion Conference on “Recent Professors, Assistant
Scenario in Plant Professors, Scientists,
Science Research — Research Scholars and
Climate Change and Its PG Students
Associated Variations”
ICRSPSR-2018, 23-
25th March 2018,
Organized by
Department of Botany,
Annamalai University,
Chidambaram, Tamil
Nadu.
TOTAL 558

13. Revenue generation
1. Rs 5000 - Registration fee during One-day Learning Workshop on “Plant Variety Protection and DUS
Testing in Small Millets” at ICAR - Indian Institute of Millets Research, Rajendranagar, Hyderabad on 22

September, 2017

2. Rs 61000 - Registration fee during Two-days Learning Workshop on “Digital Field book” at ICAR - Indian
Institute of Millets Research, Rajendranagar, Hyderabad on 29-30 November, 2017

3. Rs 20000 - Registration fee during One-day Learning Workshop on “Digital Field book” at Bayers
BioScience Private Limited MCBS Chandippa Village, Shankarpally Mandal on 12 December 2017

Rs 45000 - Registration fee during One-day Learning Workshop on “Digital Field book” at ICAR - Indian

Institute of Millets Research, Hyderabad and Professor Jayashankar Telangana State Agricultural University
(PJTSAU), Hyderabad on 2nd February 2018.
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5. Rs 42000 - Registration fee during the International Conference on “Recent Scenario in Plant Science
Research — Climate Change and Its Associated Variations” ICRSPSR-2018, 23-25th March 2018,
Organized by Department of Botany, Annamalai University, Chidambaram, Tamil Nadu.
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14. Publications

14.1: Journal papers (5)

14.1.1: International (2)

1. Elangovan M., Reddy Ch. Sashidhar, Annapurna A., Rao Tejeswara and Singode Avinash, 2017. Collection and
characterization of millet genetic resources from andhra pradesh and odisha. International Journal of Agriculture
Sciences,  ISSN:  0975-3710&E-ISSN:  0975-9107,  9(41):  4650-4658.  Available  online  at
http://www.bicinfopublication.org/jouarchive.php?opt=&jouid=BPJ0000217

2. Passoupathy Rajendrakumar, Krishna Hariprasanna, Ragimasalawada Madhusudhana, Akula Venkata Umakanth,
Maruthamuthu Elangovan and Nadoor Seetharama, 2017. Molecular characterization of parental lines of post-
rainy sorghum using simple sequence repeat markers. J. BioSci. Biotech. 2017, 6(1): 49-57

14.1.2: National (3)
1. Mishra, JS., Rao, SS., Elangovan, M and P Kiran Babu, 2016. Herbicide tolerance of Rabi sorghum varieties and
germplasm. Indian Journal of Weed Science 48(4): 464-469, 2016 DOI: 10.5958/0974-8164.2016.00121.0 (NAAS
ID E035, NAAS Score: 4.97).
2. Prabhakar, M Elan
3. govan and IK Das, 2017. MS SLA 9 & SLB 9 (1C0612149 & 1C0612150; INGR15063), a Sorghum (Sorghum bicolor) MS Line
with Bold Seed and Panicle. Indian J. Plant Genet. Resour. 30(2): 190-191.
4. Prabhakar, M Elangovan and IK Das, 2017. MS SLA 29 & SLB 29 (IC0612157 &IC0612158; INGR15064), a Sorghum
(Sorghum bicolor) MS Line with Bold Seed and Panicle. Indian J. Plant Genet. Resour. 30(2): 191-192.

14.2: Conference presentation/paper/abstract/poster (2)

1. Elangovan, M., 2018. Digitalization of Extension Management. In: Compendium of Abstracts, International Conference on
Invigorating Transformation of Farm Extension towards Sustainable Development: Futuristic Challenges and
Prospects, INTFES-18, 9-10% March 2018, Organized by Extension Education Society (EES) at Tamil Nadu
Agricultural University (TNAU), Coimbatore, Tamil Nadu, T04-0-506, ICT and Technology Delivery, pp. 313.

2. Elangovan, M., 2018. Delivered Special Lecture on Digitalization of Botanical Excursion. In: International Conference on
“Recent Scenario in Plant Science Research — Climate Change and Its Associated Variations” ICRSPSR-2018, 23-
25n March 2018, Organized by Department of Botany, Annamalai University, Chidambaram, Tamil Nadu.

14.3: Books /Technical bulletins/Book chapters (2)

1. Elangovan, M., Prabhakar, Vilas A Tonapi, A Seetharam, KT Krishne Gowda and MV Channabyre Gowda, 2017.
Pedigree database on small millets elite breeding stocks: AICRP on small millets (1986-2016), All India
Coordinated Research Project on Small Millets, ICAR-Indian Institute of Millets Research (IIMR), Rajendranagar,
Hyderabad 500030, Telangana, India, 163 pp. ISBN: 81-89335-66-9.

2. Elangovan, M. and Vilas A Tonapi, 2017. Millets Genetic Resources Collection and Augmentation (2016 — 2017). ICAR —

Indian Institute of Millets Research (IIMR), Rajendranagar, Hyderabad 500030, Telangana, India, 292 pp. ISBN:
81-89335-67-7

14.4: Technical articles - Compilations and documentations (4)

1. Elangovan, M., 2017. Millets genetic resources management, Intellectual property rights and Plant variety protection. In:
IIMR publication number — 1/2017-18. Progress Report 2016-17. All India Coordinated Research Project on
Sorghum, 47th AGM2017, University of Agricultural Sciences - Bengaluru (UAS-B), Pp. 1-48.

2. Elangovan, M., 2017. Geospatial Technology can be used for Doubling Farmer's Income. Concept note submitted in the
form of assignment during the Training programme on “Geospatial Resources Management using Free and Open
Source Software’s (FOSS) — QGIS, ILWIS & R” during 16-25th November 2017.

3. Elangovan, M., 2017. Digitalization of DUS traits in Agricultural Crops. Lecture notes in Protection of Plant Varieties and
Farmers’ Rights. Eds. Ajay K Singh, Yogeshwara Singh, Mahesh Kumar, RL Choudhary, Jagadish Rane and
Narendra Pratap Singh. Training Manual, ICAR-National Institute of Abiotic Stress Management (NIASM),
Malegaon, Baramati Pp. 70-72.

4. Elangovan, M., 2018. Proceeding of the One-day Learning Workshop on Digital Field book, organized for the researchers
of Professor Jyashankar Telangana State Agricultural University (PJTSAU), Hyderabad by ICAR-Indian Institute
of Millets Research (IIMR), Hyderabad on 02nd February 2018.

14.5: Genetic resources exploration reports (3)
1. Elangovan, M., and Nirmala Kumari, 2017. Millets germplasm collection from Javvadhu hills, Tamil Nadu. 21-23¢ August
2017. 6 pp.
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Elangovan, M., 2017. Millets germplasm collection from Vizianagaram and neighboring districts in Andhra Pradesh. 12-
14t September 2017. 6 pp.

Sivaraj, N. Elangovan, M., and Abbas, 2017. Millets and Cucurbits germplasm collection from Prakasam, Guntur and
Krishna districts in Andhra Pradesh. 5-13 November 2017, Pp. 6.

14.6: Resource person / lectures (34)

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Elangovan, M. 2017. Digitalization of millets genetic resources management, 28" Annual Group Meeting of AICRP on Small
millets, UAS-Bengaluru, 14-15% April 2017.

Elangovan, M., 2017. Digital Agriculture — Field book. Special lecture delivered during the One-day workshop on “Digital
Agriculture” at Department of Botany, Annamalai University, Tamil Nadu, 24t August 2017.

Elangovan, M., 2017. Digital Agriculture — Field book. Meeting on Revision of DUS Test guidelines of Sorghum and Pearl
millet. ICAR-Indian Institute of Millets Research (IIMR), 7t September 2017.

Elangovan, M. 2017. PPV&FRA, 2001. Lecture delivered during the One-day Learning Workshop on Plant Variety Protection
and DUS Testing in Small Millets at ICAR-Indian Institute of Millets Research (IIMR) on 21st Sep 2017.

Elangovan, M. 2017. PVP Form Filling. Lecture delivered during the One-day Learning Workshop on Plant Variety
Protection and DUS Testing in Small Millets at ICAR-Indian Institute of Millets Research (IIMR) on 21st Sep 2017.

Elangovan, M. 2017. DUS Testing in Finger millet, Kodo millet, Barnyard millet. Lecture delivered during the One-day
Learning Workshop on Plant Variety Protection and DUS Testing in Small Millets at ICAR-Indian Institute of Millets
Research (IIMR) on 21st Sep 2017.

Elangovan, M. 2017. IP Acts in India. Lecture delivered during the One-day Learning Workshop on Plant Variety Protection
and DUS Testing in Small Millets at ICAR-Indian Institute of Millets Research (IIMR) on 21st Sep 2017.

Elangovan, M. 2017. MoA/MoU/SMTA/PIC/CA. Lecture delivered during the One-day Learning Workshop on Plant Variety
Protection and DUS Testing in Small Millets at ICAR-Indian Institute of Millets Research (IIMR) on 21st Sep 2017.

Elangovan, M. 2017. Special lecture delivered on “Digital Field book” at the Government Arts College, Coimbatore on 13t
October 2017.

Elangovan, M. 2017. Digital Agriculture - Filed Book. Guest lecturer at College of Agriculture, Acharya NG Ranga
Agricultural University, Bapatla, 100 November 2017.

Elangovan, M. 2017. Digital Agriculture - Filed Book. Lecture at Training programme on “Geospatial Resources
Management using Free and Open Source Software’s (FOSS) — QGIS, ILWIS & R", ICAR-National Academy of
Agricultural Research Management (NAARM), Hyderabad, 25 November 2017.

Elangovan, M. 2017. Digital Agriculture - Filed Book. Lecture at Winter School Training Program on “Advanced analytics in
Developing Agricultural market Intelligence”, ICAR-National Academy of Agricultural Research Management
(NAARM), Hyderabad, 25" November 2017.

Elangovan, M. 2017. Digital Agriculture - Filed Book. Lecture at Two-day Learning Workshop on Digital Field book”, ICAR-
Indian Institute of Millets Research (IIMR), Hyderabad 29" November 2017.

Elangovan, M., 2017. Indian Biodiversity. Lecture delivered during the “Agricultural Education Day 2017” at ICAR-Indian
Institute of Millets Research (IIMR), Rajendranagar, Hyderabad, 4t December 2017.

Elangovan, M., 2017. Digitalization of DUS traits in Agricultural Crops. Lecture delivered in Awareness Training on
“Protection of Plant Varieties and Farmers’ Rights”, ICAR-National Institute of Abiotic Stress Management (NIASM),
Malegaon, Baramati, 6" December 2017.

Elangovan, M. 2017. Lecture on Digital Field book at Bayers BioScience Private Limited MCBS Chandippa Village,
Shankarpally Mandal on 12t December 2017.

Elangovan, M., 2017. Lecture on Digital data collection methods and market survey through android app”. Agri-
entrepreneurship Development Training on Agric Clinics and Agri Business Centre (AC&ABC) Scheme at ICAR-
Indian Institute of Millets Research (IIMR), Rajendranagar, Hyderabad, 21st December 2017.

Elangovan, M., 2018. Lecture on “Digitalization of Plant Genetic Resources Management” at ICAR-National Bureau of Plant
Genetic Resources (NBPGR), New Delhi in Collaboration with ICAR-Indian Institute of Millets Research (IIMR),
Hyderabad on 19t January 2018.

Elangovan, M., 2018. Lecture on “Diversity of Millets Genetic Resources in India” at ICAR-Indian Institute of Millets
Research (IIMR), Hyderabad, Feed the Future India Triangular Training, 24" January 2018.

Elangovan, M., 2018. Lecture on “Digital Field book” at ICAR-Indian Institute of Millets Research (IIMR), Hyderabad, Feed
the Future India Triangular Training, 26t January 2018 and 03 February 2018.

Elangovan, M., 2018. Lecture on “Benefit Sharing under Farmers’ Right at PPV&FR Act 2001.” during Regional Workshop
on Agro-Biodiversity jointly organized by Protection of Plant Varieties and Farmers Right Authority (PPV&FRA) and
Professor Jayashankar Telangana State Agricultural University (PJTSAU), Rajendranagar, Hyderabad at PJITSAU-
Hyderabad on 27t January 2018.
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22. Elangovan, M. 2018. Digital Filed Book. Lecture at One-day Learning Workshop on Digital Field book, ICAR-Indian Institute
of Millets Research (IIMR), Hyderabad, 02" February 2018.

23. Elangovan, M. 2018. Digital Filed Book. Lecture at Policy Workshop on “Big Data Analytics in Agriculture”, ICAR-National
Academy of Agricultural Research Management (NAARM), Hyderabad, 09t February 2018.

24. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of 5" Foundation Course for Faculty of Agricultural
Universities (FOCFAUY)", ICAR-National Academy of Agricultural Research Management (NAARM), Hyderabad, 13t
February 2018.

25. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of Competency Enhancement Programme on Effective
Implementation of Training Functions f HRD Nodal Officers of ICAR, ICAR-National Academy of Agricultural
Research Management (NAARM), Hyderabad, 17" February 2018.

26. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of One-day Learning Workshop on “Digital Field book”
organized by ICAR - Indian Institute of Millets Research, Hyderabad in collaboration with Dr Panjabrao Deshmukh
Krishi Vidhyalaya (Dr PDKV) on 23 February 2018

27. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of One-day Learning Workshop on “Digital Field book”
organized by ICAR - Indian Institute of Millets Research, Hyderabad in collaboration with Tamil Nadu Agricultural
University (TNAU) on 08" March 2018

28. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of Management of Plant Genetic Resources on
“Digitalization of Plant Genetic Resources” at ICAR-National Bureau of Plant Genetic Resources Management, New
Delhi, 08t March 2018

29. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of One-day Learning Workshop on “Digital Field book”
organized by ICAR - Indian Institute of Millets Research, Hyderabad in collaboration with Punjab Agricultural
University (PAU) on 15 March 2018

30. Elangovan, M. 2018. Introduction to Apps. Lecture to the trainees of One-day Learning Workshop on “Apps for
Agriculture” organized by ICAR - Indian Institute of Millets Research, Hyderabad, 22"d March 2018

31. Elangovan, M. 2018. Top10 Agriculture Apps in India. Lecture to the trainees of One-day Learning Workshop on “Apps for
Agriculture” organized by ICAR - Indian Institute of Millets Research, Hyderabad, 224 March 2018

32. Elangovan, M. 2018. Apps of ICAR. Lecture to the trainees of One-day Learning Workshop on “Apps for Agriculture”
organized by ICAR - Indian Institute of Millets Research, Hyderabad, 22" March 2018

33.  Elangovan, M. 2018. Global Agriculture Apps. Lecture to the trainees of One-day Learning Workshop on “Apps for
Agriculture” organized by ICAR - Indian Institute of Millets Research, Hyderabad, 22nd March 2018

34. Elangovan, M. 2018. Digital Filed Book. Lecture to the trainees of One-day Learning Workshop on “Apps for Agriculture”
organized by ICAR - Indian Institute of Millets Research, Hyderabad, 22" March 2018

14.7: Training attended (2)

1. Training programme on “Geospatial Resources Management using Free and Open Source Software's (FOSS) - QGIS,
ILWIS & R”, ICAR-National Academy of Agricultural Research Management (NAARM), 16-25t November 2017.

2. Competency Enhancement Programme on Effective Implementation of Training Functions of HRD Nodal Officers of ICAR,
ICAR-National Academy of Agricultural Research Management (NAARM), Hyderabad, 17t February 2018.

14 8: Training/Workshop organized (10)

One-day workshop on “Digital Agriculture” at the Department of Botany, Annamalai University, Tamil Nadu (Course
Coordinators: Drs M Elangovan, L. Mullainathan and D Dhanavel).

2. One-day Learning Workshop on “Plant Variety Protection and DUS Testing in Small Millets” at ICAR - Indian Institute of
Millets Research, Rajendranagar, Hyderabad on 22n September, 2017 (Course Coordinators: Drs M Elangovan,
Avinash Singode and A Annapurna).

3. Two-days Learning Workshop on “Digital Field book” at ICAR - Indian Institute of Millets Research, Rajendranagar,
Hyderabad on 29-30" November, 2017 (Course Coordinators: Drs M Elangovan, Avinash Singode and A
Annapurna).

4. One-day Learning Workshop on “Digital Field book™ at Bayers BioScience Private Limited MCBS Chandippa Village,
Shankarpally Mandal on 12t December 2017 (Course Coordinators: Dr M Elangovan)

5. One-day Leamning Workshop on “Digitalization of Plant Genetic Resources Management” at ICAR-National Bureau of Plant
Genetic Resources (NBPGR), New Delhi in Collaboration with ICAR-Indian Institute of Millets Research (IIMR),
Hyderabad on 19t January 2018 (Course Coordinators: Drs M Elangovan, Ashok Kumar and Kuldeep Tripathi)

6. One-day Learning Workshop on “Digital Field book” sponsored by Society for Millets Research and jointly organized by
ICAR - Indian Institute of Millets Research, Hyderabad and Professor Jayashankar Telangana State Agricultural
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University (PJTSAU), Hyderabad on 2nd February 2018 (Course Coordinators: Drs M Elangovan, A Annapurna,
Vangala Rajesh and Avinash Singode).

7. One-day Learning Workshop on “Digital Field book” organized by ICAR - Indian Institute of Millets Research, Hyderabad in
collaboration with Dr Panjabrao Deshmukh Krishi Vidhyalaya (Dr PDKV) on 234 February 2018 (Course
Coordinators: Drs M Elangovan, Sunil Gomashe and Dikshit).

8. One-day Learning Workshop on “Digital Field book” organized by ICAR - Indian Institute of Millets Research, Hyderabad in
collaboration with Tamil Nadu Agricultural University (TNAU) on 08" March 2018 (Course Coordinators: Drs M
Elangovan, K Ganesamurthy and R Ravikesavan).

9. One-day Learning Workshop on “Digital Field book” organized by ICAR - Indian Institute of Millets Research, Hyderabad in
collaboration with Punjab Agricultural University (PAU) on 15% March 2018 (Course Coordinators: Drs M
Elangovan, GS Mangat and Dharminder Bhatia).

10. One-day Learning Workshop on “Apps for Agriculture” organized by ICAR - Indian Institute of Millets Research, Hyderabad
on 22 March 2018 (Course Coordinator: Drs M Elangovan, KN Ganapathy and Mrs A Annapurna).

4.9: Workshop/Seminar/Symposia/Conferences/Group Meetings attended (8)

1. 28th Annual Group Meeting of AICRP on Small millets, UAS-Bengaluru, 14-15th April 2017.

2. 47" Annual Group Meeting of AICRP on Sorghum, UAS-Bengaluru, 22-24% April 2017.

3. One-day workshop on “Digital Agriculture”, Department of Botany, Annamalai University, Tamil Nadu, 24th August 2017.

4. Meeting on revision of DUS Test guidelines of Sorghum and Pearl millet, ICAR-Indian Institute of Millets Research (IIMR),
7th September 2017.

5. Regional Workshop on Agro-Biodiversity jointly organized by Protection of Plant Varieties and Farmers Right Authority
(PPV&FRA) and Professor Jayashankar Telangana State Agricultural University (PJTSAU), Rajendranagar,
Hyderabad at PJTSAU-Hyderabad on 27th January 2018.

6. Policy Workshop on “Big Data Analytics in Agriculture”, ICAR- National Academy of Agricultural Research Management
(NAARM), Rajendranagar, Hyderabad, 8-9th February 2018.

7. International Conference on Invigorating Transformation of Farm Extension towards Sustainable Development: Futuristic
Challenges and Prospects, INTFES-18, 9-10th March 2018, Organized by Extension Education Society (EES) at
Tamil Nadu Agricultural University (TNAU), Coimbatore, Tamil Nadu.

8. International Conference on “Recent Scenario in Plant Science Research — Climate Change and Its Associated Variations”
ICRSPSR-2018, 23-25th March 2018, Organized by Department of Botany, Annamalai University, Chidambaram,
Tamil Nadu.

14.10: Field days / Meetings organized (2)
1. Millets Germplasm Field Day at ICAR - Indian Institute of Millets Research, Rajendranagar, Hyderabad on 21st
September, 2017, 40 participants (Coordinators: Drs M Elangovan, Avinash Singode and A Annapurna).
2. Sorghum Germplasm Field Day at ICAR - ICAR - Indian Institute of Millets Research, Rajendranagar, Hyderabad on 21st
March, 2018, 60 participants (Coordinators: Drs M Elangovan, KN Ganapathy and A Annapurna).

15: Recognitions (3)

1. Keynote address — Delivered keynote address during the one-day workshop on “Digital Agriculture” at Department of
Botany, Annamalai University, Tamil Nadu, 24" August 2017.

2. Best Assignment Award - Received Best Assignment Award for the Concept note in the form of assignment submitted
on “Geospatial Technology can be used for Doubling Farmer's Income. during the Training programme on
“Geospatial Resources Management using Free and Open Source Software’s (FOSS) — QGIS, ILWIS & R” at
ICAR-National Academy of Agricultural Research Management (NAARM), Rajendranagar, Hyderabad during 16-
25th November 2017.

3. Judge to adjudicate the winners: Acted as judge to adjudicate the prize winners of the competitions viz., Elocution and
Inter-School Art Competition during the “Agricultural Education Day’ at ICAR-National Academy of Agricultural
Research Management (NAARM), Rajendranagar, Hyderabad during 4-5t December 2017.

4. Special Lecture on Digitalization of Botanical Excursion. In: International Conference on “Recent Scenario in Plant
Science Research — Climate Change and Its Associated Variations” ICRSPSR-2018, 23-25"" March 2018,
Organized by Department of Botany, Annamalai University, Chidambaram, Tamil Nadu.

1-Millets genetic resources management-agm18 Page 51 of 51



	Executive summary
	Detailed report
	1. Collection
	2. Augmentation
	3. Characterization of sorghum germplasm during Rabi 2016-17
	4. Characterization of Core and Minicore Collections of Millets Germplasm during Kharif 2017
	4.1: Characterization of Barnyard millet core collections (63 acc.)
	4.2: Characterization of Finger millet core collections (540 acc.)
	4.3: Characterization of Foxtail millet core collections (96 acc.)
	4.4: Characterization of Kodo millet core collections (69 acc.)
	4.5: Characterization of Little millet core collections (54 acc.)
	4.6: Characterization of Proso millet core collections (55 acc.)
	4.7: Characterization of Pearl millet minicore collections (238 acc.)

	5. Characterization of Finger millet germplasm under CRP-Agrobiodiversity
	6. Characterization of new millets germplasm
	6.1: Characterization of finger millet germplasm (116 acc.)
	6.2: Characterization of foxtail millet germplasm (58 acc.)
	6.3: Characterization of new Pearl millet germplasm (53 acc.)
	6.4: Characterization of little millet germplasm (66 acc.)
	6.5: Characterization of new barnyard millet germplasm (59 acc.)
	6.6: Characterization of new proso millet germplasm (4 acc.)
	6.7: Characterization of new kodo millet germplasm (32 acc.)

	7. Conservation of millets genetic resources
	8. Multiplication of millets genetic resources
	9. Distribution of millets genetic resources
	10. Submission of millets genetic resources to National Genebank (NGB), NBPGR, New Delhi
	10.1: Germplasm for NGB-NBPGR
	10.2: Germplasm for issuing Indigenous Collection (IC) Numbers

	11. Millet germplasm field day
	11.1: Small millets germplasm field day on 21st September 2017
	11.2: Sorghum germplasm field day

	12. Learning Workshops and Trainings Organized by ICAR-IIMR
	12.1: One-day workshop on “Digital Agriculture” at the Department of Botany, Annamalai University, Tamil Nadu on 24th August 2017
	12.2: One-day Learning workshop on “Plant Variety Protection and DUS Testing in Small Millets” at ICAR-IIMR-Hyderabad on 22nd September 2017
	12.3: Two-days Learning Workshop on “Digital Field book” at ICAR - Indian Institute of Millets Research, Rajendranagar, Hyderabad on 29-30th November, 2017
	12.4: One-day Learning Workshop on “Digital Field book” at Bayers BioScience Private Limited MCBS Chandippa Village, Shankarpally Mandal on 12th December 2017
	12.5: One-day Learning workshop on “Digitalization of Plant Genetic Resources Management”, ICAR-NBPGR-New Delhi, on 19th January 2018
	12.6: One-day Learning Workshop on “Digital Field book” sponsored by Society for Millets Research and jointly organized by ICAR - Indian Institute of Millets Research, Hyderabad and Professor Jayashankar Telangana State Agricultural University (PJTSAU...
	12.8: One-day Learning workshop on “Digital Field Book”, Tamil Nadu Agricultural University (TNAU), Coimbatore on 08th March 2018
	12.9: One-day Learning Workshop on “Digital Field book” Punjab Agricultural University (PAU) - Ludhiana, on 15th March 2018
	12.10: One-day Learning workshop on “Apps for Agriculture”, ICAR-IIMR-Hyderabad on 22nd March 2018
	12.11: Guest/Special Lectures delivered on Digital Field Book during 2017-18

	13. Revenue generation
	14. Publications
	14.1: Journal papers (5)
	14.2: Conference presentation/paper/abstract/poster (2)
	14.3: Books /Technical bulletins/Book chapters (2)
	14.4: Technical articles - Compilations and documentations (4)
	14.5: Genetic resources exploration reports (3)
	14.6: Resource person / lectures (34)
	14.7: Training attended (2)
	14.8: Training/Workshop organized (10)
	14.9: Workshop/Seminar/Symposia/Conferences/Group Meetings attended (8)
	14.10: Field days / Meetings organized (2)

	15: Recognitions (3)

