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ICRISAT Sorghum Breeding Focus

Post-Rainy Hybrid Parents — 2019
 Seed parents (A/B pair): 50
* Restorers parents : F4 stage # 500
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Sorghum Breeding (1.1X)

Product Profile 1: Post Rainy i D%

Postrainy Sorghum 0.3X
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Product Profile 2: Rainy %JQZ
Rainy Sorghum 0.14X

Product Profile 3: Forage

Sorghum Forage 0.3X

Product Profile 4: Sweet Sorghum and Biomass ]ﬂﬂ
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Bio-fuel Sorghum 0.1X




Diversification of Rainy Sorghum Breeding Lines
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Elite caudatum-durra B-lines x guinea Field evaluation of F;s and produce
race germplasm lines (#20) F2s

Elite caudatum-durra R-lines x guinea
race germplasm lines (#15)

50 crosses between rainy season
adapted elite caudatum-durra B & R-
lines with selected guinea race lines
with known B & R-reaction
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Postrainy Sorghum (Drought and Productivity)

Lines tested 2018-19 PR Lines Selected* Location
Hybrids Varieties Hybrids Varieties
16 25 9 21 Parbhani, Akola, Patancheru
(2019 PR)

*Lines were selected based on yield superiority over check (100 grain weight >2.5 g; ) and luster.
Varieties Check: M 35-1 (3.6 t hal); Hybrid check: 8712 (5.8 t ha!)

Lines Evaluated in 2018-19 PR Lines Selected*® Location

(Reduced irrigation)

Hybrids Varieties Hybrids Varieties

16 25 6 (4) 6 (6) Patancheru

*Lines were selected based on yield superiority over check (100 grain weight >2.5 g; ) and luster
Varieties Check: M 35-1 (5.2 t hal); Hybrid check: 8712 (4.0 t ha).

Plan for 2020:

Multilocation evaluation of these hybrids and varieties in postrainy (Parbhani, Rahuri, Solapur and Bijapur)
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Sweet Sorghum and High Biomass Sor
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High brix sorghumline ( 21%)‘I(IZSV 100317

2019 Postrainy :
* High brix % (>20%) lines (#20) identified
e bmr 6 & 12 introgresion in to high biomass lines is in progress (BC2 F4)
‘ Plan for 2020: High brix and bmr line evaluation in MLT
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2020 AICRP-Sorghum contribution (IIMR-ICRISAT)

* |CSV 15013 (red grain) is promoted for 2" Year testing in AICRP-S

* Three Sweet sorghum variety (Brix = 18-20% )
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Priority Traits and Genomics Support to Breeding

12 SNPs linked to Rf genes (Rf1, Rf2, Rf5 and Rf6) for A;-CMS verified on B- and R-lines

* RIL populations for grain mold resistance genotyped and SNP analysis is in progress.

 MABC population (circa 800) from ICAR-IIMR for genotyping with SNPs linked TE&WUE

* 10 SNPs set for early generation selection for shoot fly resistance (~3000 samples screened in 2019)
e 120 advanced breeding lines and >10 new varieties was constituted for GS trial for rabi 2019-20.

* BCNAM progenies (M 35-1 and SPV1411) targeted for post flowering drought tolerance advanced to BCF2.
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Sorghum Host Plant Resistance

Major focus is on screening of varieties, hybrids and
mal Ate ! parents, and germplasm for charcoal rot, grain mold,
| \ Ul anthracnose and leaf blight resistance

Charcoal rot screening

| Germplasm accessions with multiple disease resistance

* 1S 23992 resistant to grain mold, anthracnose, leaf blight,
rust and downy mildew

e |S21512, 1S 21645 and IS 20743 to anthracnose, leaf
blight, rust and grain mold

e |S13971, 1S 16151, IS 29187, IS 29314, IS 29335, IS 29326
and IS 1212 to grain mold, leaf blight and rust

Grain mold screening
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Sorghum Trait Specific Genetic Resources  Forage traits.

 Grain mold, anthracnose, leaf blight and rust : IS 473

« 18 Accession identified for photoperiod insensitive

« Several High-Fe/Zn germplasm are being identified

IS 27706

Sierra leone
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HPR : Evaluation of QTL Introgression lines for Shoot fly
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Proposal for Sorghum Collaborations :
|CAR-ICRISAT Trials (Rainy & Postrainy)

* Elite seed parent trial* = 30 (including checks) x 5 location
* Elite restorer parent trial* = 30 (including checks) x 5 location
* Forage trial (IVOMD)* =20 »
* Joint Biofortification trial (line from all partners) =30 ’

Disease Resistance Stability Nurseries (lines from ICRISAT and ICAR-IIMR)

Charcoal rot ; Grain mold ; Anthracnose
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Global Biofortification: Sorghum Need Prioritization!

Vitamin A Cassava Angola Nigeria India
Iron Sorghum Burkina Faso Sudan India
Zinc Rice Bangladesh India India

Currently, over 34 million people are benefiting biofortified

JICRISAT [ aormne: CTOPS throughout Africa, Asia, and Latin America.




Sharing of Knowledge, Breeding materials and Human resource
development
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Partners Particia No. of lines supplied in 2019

. /
* I' Private 15 880
¢
E
. Public 35 1890
.
i Total 50 2770
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Key Message

J Sorghum is a global crop with multiple uses (Grain > Forage > biofuel): ICRISAT PCN
1 Exploring germplasm and breeding lines for post-rainy adaptation and forage traits
J ICAR-ICRISAT trials/nursery will enhance sorghum genetic improvement in India

1 Genetic gain assessment (era trial) for rainy and post-rainy sorghum

(1 Enhanced works (discovery-to-delivery) on pest and diseases resistance from 2020
[ Revisiting sorghum biofortification to establish the breeding standards

(1 Use of genomic tools for early generation selection (Shootfly, TE, WUE)
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Thank you
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Collaborating institutions/programs and scientists:

Key scientists

Aruna C, Madhusudhana R, AV Umakanth, IK Das,
Parashuram, MY Samdur, HS Talwar, P Padmaja

2 Institutions
STAYEAF IIMR/AICRP
STAYHOME

ICRISAT

Ashok Kumar/M Govindaraj, Santosh Deshpande,
Abhishek Rathore, Rajan Sharma, Jaba Jagdish,
Jana Kholova, Himabindu Kudapa, Prasad Bajaj,
Anu Chitikineni, Rajaguru Bohar, Rajeev Gupta,
Rajeev Varshney
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