Sorghum genetic resources management- 2012-13
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Executive summary

Directorate of Sorghum Research (DSR) is one of the National Active Germplasm Sites
(NAGS) with the responsibility to collect, conserve, evaluate, document, and distribute the
sorghum germplasm to the bonafied user within the country. The following progress has
been made during the reporting period 2012 - 13.

A: Collection / assembling
e 40 acc. Collected from Khammam District of Andhra Pradesh
e Landraces - kondaJonna, gaddijonna, punasajonna and pachajonna
e 162 acc. received from other sources

1genetic_resources_management.docx, Page 1 of 8



B: Characterization / Evaluation
e A total of 70 acc. were preliminary characterized for 39 agro-morphological traits.
Trait-wise potential germplasm were identified
e Early flowering (<56 days) (Early - 9 acc.), Plant height (>400cm - 5 acc.), Plant
height (<150cm- 3 acc.), Early maturity (<90Days - 17 acc.), Late maturity (>120 days
- 2 acc.), 1000 Grain weight (>19g. - 7 acc.), Single panicle yield (>30g - 8acc.) and
Number of grains per panicle (>1500 - 12 acc.)

C: Conservation
o A total of 31,944 accessions were conserved at medium-term storage
e The maximum contribution was from repatriation material (19,199 acc.)
e During the reporting period, 202 accessions were added to the MTS as new material

E: Multiplication
e A total of 588 acc. of indigenous collections and exotic collections are multiplied
during rabi (2012 - 13)
e  Which includes 178 indigenous and 410 exotic germplasm / breeding materials

F: Distribution
e A total of 22,424 acc. distributed to the bonafied user in the country.
e 70 acc. of new kharif collections were distributed to Deesa and Pantnagar.

G: Registration
e PVPFRA: Received 29 central / state sorghum varieties PVP certificates so far
e NBPGR: BR] 62 and PYPS-2 registered under Institute name (RARS, Dharwad and
Palem respectively). So far 53 sorghum genetic stocks registered with NBPGR since
2005.

Detailed report

1. Sorghum germplasm collection / assembling
e 40 acc. Collected from Khammam District of Andhra Pradesh
e Landraces - kondaJonna, gaddijonna, punasajonna and pachajonna
e 162 acc. received from other sources

Sorghum germplasm collection and augmentation

1.1: Sorghum germplasm exploration from Khammam district (AP)

The exploration was jointly organized by National Bureau of Plant Genetic Resources (NBPGR), Regional
Station, Hyderabad and Directorate of Sorghum Research (DSR) Hyderabad. The team consists of Drs N Sivaraj
and M Elangovan. A total of 66 accessions collected in the Khammam districts in Andhra Pradesh. Wazedu,
Charla, Venkatapuram, Dummugudem, Kunavaram, Bhadra-chalam, VaraRamachandrapuram and
Chinturu Mandals were explored. Forty acc. of sorghum, 11 little millet, 5 each of foxtail millet and finger millet, 4
pearl millet and one Kodo millets were collected. Kondajonna, Pachchajonna, Gaddijonna and Errajonna were
collected. The deshi sorghum is replaced commercial crops viz., Maize, Cotton and Chillies in these regions. The
deshi sorghum growing regions are already shifted to commercial crops. In some regions, the pachchajonna is
given in the portridge to the fevered child. Koyas, PuthuKoyas and Konda Reddy's were the donors of the
germplasm. Kondajonna is sown in the nursery in August and transplanted after twenty days in the field in a line
planting. The crop is harvested during Shankaranti festival for ritual pooja’s by the Konda Reddy's. The
kondajonna grows very tall upto 12-15 feet and cultivated in the foot-hills of Eastern Ghats. The extinction of
kondajonna in Khammam region is likely in next 5-7 years.
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1.2: Sorghum germplasm augmented from other sources
e Out of 162 accessions, 105 acc. received from ICRISAT and 57 acc. received from NBPGR, New Delhi

2. Sorghum germplasm characterization

Characterization of 70 acc. collected from Uttarakhand (30 acc.) and Kutch region of Gujarat (40 acc.) during
kharif 2012 for 39 agro-morphological traits. The plant height, panicle length, panicle length of the branches, and
days to 50% flowering were the most variable traits. The descriptive statistics of 70 accessions of kharif
germplasm characterized during kharif 2012 is presented in Table 1.

Table 1: Descriptive statistics of 70 accessions of kharif germplasm characterized during kharif 2012

Plant
height up Plant Panicle 1000
Days to Days to to flag total Stem Leaf Leaf Panicle | length of the seed
flowering maturity leaf height diameter | length | width length branches weight
Minimum 48.00 78.00 132.00 143.20 0.96 55.88 6.70 9.66 3.40 12.25
Maximum 86.00 116.00 387.40 419.00 2.30 95.24 10.16 67.72 56.74 28.28
Range 38.00 38.00 255.40 275.80 1.34 39.36 3.46 58.06 53.34 16.03
Mean 67.49 97.44 268.18 303.79 1.81 74.19 8.30 29.40 18.05 18.49
Standard Deviation 9.54 9.47 50.18 50.58 0.30 7.63 0.71 16.99 16.28 3.67
Standard Error 1.13 1.12 5.96 6.00 0.04 0.91 0.08 2.02 1.93 0.44
Sample Variance 91.02 89.71 2518.11 2558.72 0.09 58.19 0.51 288.66 264.91 13.44
Confidence Level
(95.0%) 2.26 2.24 11.88 11.97 0.07 1.81 0.17 4.02 3.85 0.87
Ccv 1.68 1.15 2.22 1.98 1.98 1.22 1.02 6.86 10.70 2.35

Trait-wise potential germplasm were identified viz.

Early flowering <56 days (9Acc.): ESRK 5(48Days), ESRK 6 (49Days), ESRK 8, ESRK 12, ESRK 1 (50Days),
EJN 75 (53Days), ESRK 7, ESRK 11, EJN 387 (56Days);

Plant height >400cm (Very long): EJN 68, EJN 66, EJN 67, ESRK 4, ESRK 14 and ESRK 10;

Plant height <150cm (Short): ESRK 26 AND ESRK 28;

Early maturity <90Days (17 Acc.): ESRK 5, ESRK 4, ESRK 6, ESRK 1, ESRK 8, ESRK 12, ESRK 22, ESRK 16,
ESRK 11, ESRK 10, ESRK 23, ESRK 26, ESRK 3, EJN 75, EJN 38, EJN 74 and EJN 28;

Late maturity >120 days: EJN 61 and EJN 72;

1000 Grain weight (>19g.): ESRK 21, ESRK 12, ESRK 2, ESRK 13, ESRK 23, ESRK 25, ESRK 27;

Single panicle yield (>30g.): ESRK 2, ESRK 13, ESRK 14, ESRK 15, ESRK 16, ESRK 21, ESRK 23 & ESRK 25;
Number of grains per panicle (>1500): ESRK 2, ESRK 3, ESRK 13, ESRK 14, ESRK 15, ESRK 16,ESRK 20,
ESRK 21, ESRK 23ESRK 25, ESRK 26 and ESRK 30
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3. Sorghum germplasm multiplication
A total of 588 acc. of indigenous collections and exotic collections are multiplied during rabi (2012 — 13).Which
includes 178 indigenous and 410 exotic germplasm / breeding materials.

4. Sorghum genetic stocks distribution
A total of 22,424 acc. distributed to the bonafied user in the country. 70 acc. of new kharif collections were
distributed to Deesa and Pantnagar.

5. Status of sorghum genetic resources at DSR

A total of 31,944 accessions were conserved at medium-term storage. The maximum contribution was from
repatriation material (19,199 accessions).During the reporting period, 202 accessions were added to the MTS as
new material. The status of sorghum genetic stocks conserved at MTS is prsentes in Table 2.

Table 2: Status of sorghum genetic stocks in the MTS at DSR (as on 31st March 2013)

No. of accession
S As on 1st Additions during 2012- | Total accessions as Duplicates
No Genetic Stock April 2012 13 on 31t March 2013 /Bulk
1 | A-line 287 0 287 4
2 | B-line 317 0 317 7
3 | R-line 163 0 163 1
4 | Breeders line 2170 0 2170 5
5 | National Released Varieties 13 0 13 6
6 | State Released Varieties 106 0 106 49
7 | Sorghum Project Varieties (SPV) 386 0 386 75
8 | Hybrids 33 0 33 17
9 | Sorghum Project Hybrids (SPH) 90 0 90 0
10 | Exaotic collections 466 0 466 264
11 | ISlines (germplasm) 3980 156 4136 0
Germplasm sent to Svalbard Genebank

12 | by ICRISAT 7888 0 7888 0
13 | Kharif core collection (IS lines) 498 0 498 0
14 | Local germplasm 3804 46 3850 1016
15 | Repatriation material (IS lines) 11113 0 11113 0
16 | Special types 4 0 4 0
17 | Others 424 0 424 0

Total 31742 202 31944 1444

6. Sorghum genetic resources evaluated in the AICSIP centres

6.1: Evaluation of 500 kharif landraces during kharif 2012 at Akola, Deesa and Indore for assessing value
for cultivation and use (VCU)
Research team: Sunil Gomashe, M Elangovan, G Shyam Prasad and IK Das

A set of 500 sorghum germplasm were evaluated in augmented design at three locations (Akola, Deesa and
Indore) during kharif 2012. Out of 500, 70 accessions did not flower or were very late in flowering. The
accessions viz., AKP/NP/8/4, EJN 7, EJN 10, EJN 14 and EJ 59 were early in days to 50% flowering and
maturity. ERS 26, ERS 36, GGUB 34, NLC 19, ERN 32, E 193, JBT 281/4 and ELG 23 recorded highest plant
height. For grain yield per plant accessions viz., JBT36/21, ELG 25, RAJ 30, EA 3, E 201, ERS 27, EG 31, EG
58, EA 11 and E 155 were high yielding. Accessions ER 31, RAJ 9, E 207, GGUB 27, NLC 80, ELG 13, RAJ 04,
E 184, E 202 and RAJ 19 recorded highest 100 grain seed weight.

The same set was also evaluated for stem borer damage and grain mold incidence. For grain mold, six
moderately resistant land races were short-listed for further evaluation. Of these, one was white (GGUB44) and
five were coloured (AKP/NP/8/4, E145, EG5, EG42, ERS25) grain lines.The germplasm lines E8, EC 23, EG69,
EJ 53, EJN 1, EJN 22, ER 28, ERN 30, NLC 17, NLC 95, RAJ 20, POP 48, POP 59, POP 60 were found tolerant
to stem borer based upon deadhearts. The mean and range of different traits recorded is presented in Table 3.
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Table 3: Mean & range for different traits recorded in 500 sorghum accessions evaluated - kharif 2012

Akola Deesa Indore

Characters Mean Range Mean Range Mean Range
Days to 50% Flowering 79 52-107 82 47- 110 99 60-147
Days to Maturity 124 97-151 124 87-153 134 95-182
Plant height (cm) 268.6 120.4-365.6 240.8 70.0- 323.0 297.3 113.0- 450.0
Peduncle Length (cm) 15.0 1.3-39.4 7.1 1.0-17.6 14.0 0.0-40.0
Panicle length (cm) 14.3 8.34-26.72 16.3 4.0-36.0 20.1 5.0- 40.0
Panicle width (cm) 7.3 3.15-18.34 5.2 2.6-17.6 8.0 3.0-18.0
Grain yield /plant (g) 21.0 9.15- 42.65 16.2 2.0-60.4 35.2 3.0-165.0
100 seed weight (g) 25 1.21-5.6 31 1.8-5.2 29 1.0-5.8

6.2: Evaluation of 500 rabi landraces during 2012-13 at Rahuri and Tandur for assessing value for
cultivation and use (VCU)

During rabi 2012-13, a set of 500 germplasm landraces (part of Maharashtra collections) along with five checks
(M 35-1, CSV 18R, CSV 22, Phule Revati and Phule Yashoda) were evaluated in augmented design at two
locations (Rahuri and Tandur) for economically important traits. The same set of lines was also screened for
shoot fly at DSR, Hyderabad. All the accessions were significantly different for most of characters except for
plant height (cm), Peduncle length (cm) and panicle length (cm). Mean sum of squares due to checks Vs
accessions was highly significant for most of the characters except peduncle length (cm), panicle length (cm) and
panicle width (cm) indicating differences among the checks and accessions evaluated.The mean and range of
different traits recorded is presented in Table 4.

Table 4: Mean and range for different characters evaluated at Rahuri centre during rabi 2012-13

Characters Mean Range Promising accessions
Days to 50% flowering 68 55-78 IS 1062, IS 2375, IS 2376, IS 1041, 1S 1087, IS 4507
Days to maturity 113 100-129 IS 18014, IS 2375, IS 2376, IS 4507, IS 1041, IS 1062, IS 1087
Plant Height (cm) 173.31 93.00-250.00 | IS 4647, IS 33770, IS 33732, IS 33740, IS 33746, IS 4644, IS 18406
Peduncle length (cm) 18.48 5.00-42.00 IS 4503, IS 18035, IS 5000, IS 4502, IS 5048, IS 5060, IS 4936, IS 18051
Panicle length (cm) 15.9 6.00-36.00 IS 5000, IS 2184, IS 4951, IS 6413, IS 18430, IS 4644, IS 4933, IS 6423
Panicle width (cm) 8.33 3.00-22.00 IS 4963, IS 4951, IS 5000, IS 4623, IS 6413, IS 4644, IS 33769, IS 4920
Grain yield per plant (g) 44.01 6.67-116.67 | 1S 18402, IS 4571, IS 4984, IS 18396, IS 33756, IS 4544, IS 18388, IS 4504
100 seed weight (g) 211 1.10-3.20 IS 4502, IS 1081, IS 4503, IS 1041, IS 3943, IS 4896, IS 4509, IS 4519

7. Sorghum genetic resources registration

7.1. Sorghum varietal registration with PVPFRA

During 2012-13, 12 sorghum varieties certificates were received from PPV&FRA. A total of 27 certificates of
registration from PPV&FRA received so far. The list of sorghum varieties registered with PPV&FRA is presented
in Table 5.

Table 5: Sorghum varieties registered with PPV&FRA

Registration
SN No Crop Denomination Date of grant Period of registration
1 | 330f2009 Sorghum CSH-16 (SPH 723) February 12, 2009 September 8, 2012
2 | 320f2009 Sorghum CSH-13 February 12, 2009 September 9, 2012
3 | 340f2009 Sorghum CSH-18 (SPH-960) February 12, 2009 October 25, 2014
4 | 550f 2009 Sorghum CSV 216 (Phule Yashoda (SPV-1359) April 16, 2009 September 12, 2015
5 | 163 of 2009 Sorghum Pant Chari - 5 (UPFS-32) December 21, 2009 October 25, 2014
6 | 144 of 2009 Sorghum RSSV 9 (CSV-19SS) December 21, 2009 August 24, 2020
7 | 133 0f 2009 Sorghum CSH-20MF (UPMCH-1101) December 21, 2009 August 24, 2020
8 | 132 0f 2009 Sorghum CSH-22SS December 21, 2009 November 4, 2020
9 | 102 of 2009 Sorghum CSH-15R (SPH 677) July 20, 2010 December 31, 2010
10 | 109 of 2009 Sorghum CSV-15 July 20, 2010 May 19, 2011
11 | 103 of 2009 Sorghum CSH-17 (SPH-660) July 20, 2010 June 7, 2014
12 | 380f2010 Sorghum Haryana Chari 308 October 20, 2010 December 31, 2010
13 | 43 0f 2011 Sorghum AKSSV 22 June 24, 2011 February 10, 2024
14 | 44 0f 2011 Sorghum AKSV 13R (PKV Kranti) June 24, 2011 January 9, 2023
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Registration
SN No Crop Denomination Date of grant Period of registration
15 | 70f2012 Sorghum APK 1 January 16, 2012 September 16, 2012
16 | 16 of 2012 Sorghum Pant Chari 4 April 4, 2012 April 30, 2012
17 | 22 0f 2012 Sorghum Paiyur 2 April 4, 2012 February 1, 2016
18 | 17 of 2012 Sorghum Jowahar Jowar 1041 April 4, 2012 June 7, 2014
19 | 210f2012 Sorghum K11 April 4, 2012 February 3, 2019
20 | 200f2012 Sorghum Co(S)28 April 4, 2012 November 14, 2016
21 | 190f 2012 Sorghum BSR1 April 4, 2012 April 30, 2012
22 | 180f2012 Sorghum Parbhani Moti April 4, 2012 February 1, 2020
23 | 730f2012 Sorghum Pratap Jawar 1430 (SPV 1430) July 2, 2012
24 | 740f2012 Sorghum Phule Uttara (RSSGV 3) July 2, 2012
25 | 750f2012 Sorghum Phule Vasudha (RSV 423) July 2, 2012
26 | 76 of 2012 Sorghum Parbhani Sweta (PVK 801; SPV 1333) July 2, 2012
27 | 770f2012 Sorghum Phule Maulee (RSLG 262) July 2, 2012

7.2. Genetic stocks registration with

NBPGR

BRJ 62and PYPS-2 registered under Institute name (RARS, Dharwad and Palem respectively). So far 53
sorghum genetic stocks registered with NBPGR since 2005 (Table 6).

Table 6: List of sorghum genetic resources registered with NBPGR, New Delhi

S. | Crop Botanical | National Donar Ingrno | Year Pedigree Developer Developing Novel
No | Name Name Identity | Identity Institute Unique
features
52 | Sorghum | Sorghum IC BRJ 62 12091 2012 | Restorer on BD Biradar ARS, Bijapur, | Donor for
bicolor 0594687 Maldandi Karnataka developing
source of restorer on
male sterility Maldandi
in rabi cytoplasm
sorghum
53 | Sorghum | Sorghum IC PYPS-2 | 12150 2012 | Local MV Nagesh RARS, Distinct
bicolor 0595529 landrace Kumar Palem, yellow grain,
Andhra good roti
Pradesh quality
8. Technical Programme (2013 — 14)
8.1: Sorghum germplasm collection
SN Regions/State Collaborator Season/Year Scientists involved
1 | North-eastern Uttarakhand Pantnagar Kharif 2013 Elangovan and Shotria
2 | Punjab and Haryana Hisar Kharif2013 Elangovan and Pahuja
3 | Eastern Maharashtra Akola Kharif2013 Elangovan and Ghorade
8.2: Sorghum germplasm evaluation
8.2.1: Kharif 2013
SN Experiment/materials Centres Scientists involved
1 | Evaluation of kahrifgermplasm collected from Khamma districts of Hyderabad, Tandur, Elangovan, Sudhakar, Nagesh
Andhra Pradesh Palem Kumar
8.2.2: Rahi 2013-14
SN Experiment/materials Centres Scientists involved
1 | Multiplication of new kharifgermplasm collections made Hyderabad Elangovan

duingKharif 2013
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APPENDIX

1: Germplasm collection

SN | Mission Number | Season State Region Collaboration IC Numbers No. of Acc.
1 29/2012/01 Kharif Andhra Pradesh | Khammam | NBPGR (RS) — Hyderabad To be received 40
Total 40

2. Germplasm assembling

No.of Institute/ Passport
SN | Acc. Division Date data Remarks Season/remarks Status
High
biomass
60 ICRISAT 13-Jul-12 Yes sorghum Kharif 2012 MTS &Umakanth&Sujay
24 | ICRISAT 5-Oct-12 Yes Rabi 2012-13 MTS
3 13 ICRISAT 20-Nov-12 Yes Rahi 2012-13 MTS &Madhusudhana
wild
relatives of
4 8 ICRISAT 30-Jan-13 Yes sorghum* | Rabi 2012-13 Visarada
IP No.
659/2012
5 51 | GEX, NBPGR, New Delhi | 26-Feb-13 Yes from USA | Rabi 2012-13 Sanjana (Only letter copy rec'd)
Sorghum
collection
from
6 6 NBPGR (RS), Ranchi 26-Feb-13 Yes Jharkhand | Rabi 2012-13 Seed for sowing - Kharif 2013
162 | Total

* Wild relatives of sorghum: IS 18843 (S. halepense), IS 18860 (S. hewisonii), IS 18903 (S. usumbarense), IS 18926 (S. versicolor), IS
18944 (S. purpureo-sericeum), IS 18953 (maiorankense), IS 18955 (S. australiensis) and IS 18964 (S. stipodium)

3: Germplasm characterization(Kharif 2012)

Name of Exp Name of the Name of the Objectives Material Date of | Observations Anticipated
the No Project experiment and sowing to be made outcome
scientist methods
Elangovan | 1 Collection, Evaluation of | Toevaluate new | 70acc.+ | 05-Nov | 33agro- Identification of

Conservation, new kharif kharif sorghum 3checks | 2012 morphological distinct traits for
Characterization | sorghum collections to in ABD traits utilization
and Distribution | collections identify the
of New potential donors
Germplasm of
Sorghum

4. Germplasm multiplication

SN Material Source Season Location No. of acc. Remarks
1 | Indegenous collections DSR Rabi Hyderabad 178 Being packed
2 | Exotic collections ICRISAT / NBPGR Rabi Hyderabad 410 Being packed

Total 588
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5: Germplasm distributed to researchers

S No.of
N acc. Division/Institute Date Purpose Received by
21-May-
1 6 Agril. Biotechnology, DSR 12 Molecular breeding DrRajendra Kumar
29-May-
2 70 Breeding, SDAU, Deesa 12 Germplasm evaluation Dr SK Jain
29-May-
3 70 Breeding, GBPUAT 12 Germplasm evaluation Dr PK Shrothria
Screening for agromorphological
4 229 CCS, Haryana Agricultural University, Haryana 1-Jun-12 | evaluation Dr SK Pahuja
5 5930 Germplasm Evaluation, DSR 1-Jun-12 | Germplasm evaluation DrSanjana Reddy
6 12 Agril. Entomology, DSR 2-Jun-12 | Shoot fly resistance germplasm Dr VR Bhagawat
7 20 Kisan PG College, Simbholi, Ghaziabad, UP 7-Jun-12 | PhD Reseach Work Abdul Islam
8 5 NRC on DNA Fingerprinting, NBPGR, New Delhi | 16-Jun-12 | Salinity Research work DrSomSundar Marla
Sorghum Research Station, SDAU, Deesa,
9 13 Gujarat 20-Jun-12 | Screening for biotic and abiotic resistant Dr SK Jain
10 236 OSN, Jalna-DSR 25-Jun-12 | Minicore evaluation Officer-In-Charge
11 10 Agril. Biotechnology, DSR 3-Jul-12 Molecular breeding Dr KBRS Visharada
Dr. ViksdKhandelwal
12 53 CAZRI, Regional station, Pali, Rajasthan 9-Jul-12 | Research purpose ,
13 31 Agril. Entomology, DSR 30-Jul-12 | Shoot fly resistance germplasm Dr VR Bhagawat
14-Aug-
14 27 Agril. Entomology, DSR 12 Shoot fly resistance germplasm DrPadmaja
27-Aug-
15 24 Agril. Entomology, DSR 12 Seed hardness experiment DrShyam Prasad
27-Aug-
16 52 CRS, Solapur 12 Screening and breeding Dr M Samdur
29-Aug
17 30 ANGRAU-Mahanandi 12 MSc Research work Dr B Narendra
29-Aug
18 6 Agril. Entomology, DSR 12 Shoot fly resistance germplasm Dr VR Bhagawat
19 5 Breeding, DSR 16-Oct-12 | Bold seed for breeding purpose DrHariPrasanna
20 149 Agril. Biotechnology, DSR 16-Oct-12 | Molecular breeding DrRajendra Kumar
21 17 CRS, Solapur 17-Oct-12 | Screening and breeding Dr M Samdur
22 44 Breeding, DSR 25-Oct-12 | Minicore evaluation Dr C Aruna Reddy
Minicore and other accession for heat &
25 235 Plant Physiology, DSR 26-Oct-12 | drought tolerance Dr SS Rao
23 15000 Germplasm Evaluation, DSR 31-Oct-12 | Germplasm evaluation DrSanjana Reddy
Salinity and drought tolerant gemrplasm
24 50 CAZRI, Regional station, Kukma, Bhuj, Gujarat 31-Oct-12 | of GJ& RAJ Dr Devi Dayal
26 100 BARC - NABTD, Trombay, Mumbai 31-Oct-12 | Mutation Breeding in Sorghum Dr Ashok MB
22424 Total
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