Progress and achievements in kharif grain Sorghum
i Breeding: 2017-18

Aruna C.
IIMR, Hyderabad

Trial No.
Multi-location 4
Collaborative 4
experiments

Team

Zone | (N&S):
Deesa, Diggitonk, Aseda, Pratapgarh, Udaipur, Bhavanisagar, Coimbatore, Kovilpatti, Palem,
Nuziveedu seeds (10)

Zonelll:
Akola, Aurangabad, Buldhana, Chamarajnagar, Dharwad, Indore, Karad, Mangrol, Parbhani, S
omnathpur, Surat, Yavatmal, Ajeet seeds, Hytech seeds (14)
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Major Recommendations & action taken-
" 4 Agm17

Recommendation Action taken
Each center should give comments on some special Plot wise information is given by 4 centers
aspects like tan/non-tan types, grain luster, seed size, only

breakdown of fertility in hybrids etc. in each trial

Emphasis is required on development of early and dwarf | Breeding for early genotypes is taken up
genotypes suitable for mechanical harvesting. Look for | specifically by Akola, Dharwad, Parbhani

plant type, mid-early (90-100 days) duration and semi- | @nd [IMR
loose panicle type

Trial on colored sorghums A trial with available colored sorghum lines
Is taken up

An interdisciplinary trial on grain mold resistance to be Trial is taken up during kharif 2017
taken up by Akola, Dharwad and Parbhani

F, populations developed at IIMR to be shared with the | 59 F, populations were shared with 9
centers centres for making appropriate selections
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@ Major decisions during AGM 17 and meeting on
% “Zonation and Research priorities™ held in August 2017

New Zones for AICRP-Sorghum testing

e Zone |- Southern zone- Karnataka, Andhra Pradesh, Tamil Nadu and Telangana
e Zone lI- Central zone- Maharashtra and Madhya Pradesh

e Zone llI- North and NW zone- Rajasthan, Gujarat, UP

e Defining maturity groups

Days to Days to
Extra early <60 <100
61-65 101-105
Medium (R 106-110
>71 >110
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&% Progress report

b

ICAR

3

Multi-location AICSIP yield trials

 Advanced Hybrid Trial (AHT: 6+4 entries at 27 locations — 24 reported)

e Advanced Varietal Trial (AVT: 13+5 entries at 24 locations — 21
reported)

e Initial Hybrid Trial (IHT: 8+4 entries at 12 locations — 11 reported)
e Initial Variety Trial (IVT: 18+6 entries at 12 locations — 11 reported)
Efficiency of trial execution: 89.3%
Co-ordinated breeding research

Publications
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Performance of hybrids in AHT Zone | @@
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> SPH 1849 and SPH 1817 recorded high grain yield (2-3%) over the
checks

» SPH 1846 is early (100 days maturity) with 2% and 6% increase in GY
and FY over early check, CSH 30
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Performance of hybrids in AHT Zone |

Genotype GY (kg/ha) % > over check  DFY (g/ha) % > over check

SPH 1820 4249 7.4 145 -6.2

SPH 1817-E 4187 15 135 -0.85

CSH 25 3958 - 155

CSH 30 3656 - 136

Cd 5% 376 8.52 Entries- 6 (3+3)
Checks-4

Locations-14

» SPH 1820 and SPH 1817 were promising with >5% increase in grain yield
over the check

» SPH 1817 was early with >10% increase for GY over early check, CSH 30

» SPH 1820 recorded better level of resistance to shoot fly (46% DH vs 54% in
CSH 25)
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M Hybrids evaluated over 3 years

Performance of SPH 1820 over 3 years for GY

SPH 1820

o Zone I- 20% grain yield advantage
over CSH 25

e Zone ll- 6% grain yield increase
over CSH 25

SPH 1817

e Zone |- 8% grain yield advantage
over CSH 25

o Zone ll- 4% increase in grain yield
and 6% increase in dry fodder
yield over CSH 25

 Fodder yield of both the hybrids
Is on par with the checks
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Performance of varieties in AVT- Zone |

Chart Title
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Locations-9
s GY (kg/ha) —@=—FY (g/ha)

SPV 2358 and SPV 2437 recorded >10% grain yield advantage over CSV 20
SPV 2366 and SPV 2438 had 5% yield improvement

For fodder yield, SPV 2437 and SPV 2357 had 6-15% advantage over CSV 20
SPV 2366 was early by 7 days compared to CSV 20

SPV 2366, SPV 2433 and SPV 2437 had bold seed (>3g/100 seed)
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» SPV 2366 recorded 13% increase in grain yield over the best check, CSV 17

» SPV 2437, SPV 2423, SPV 2358 and SPV 2438 recorded >5% yield advantage
over CSV 17

» SPV 2366 and SPV 2433 had bold seed (>3.0 g/100 seeds)
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2@% Performance of varieties evaluated over 3 (ﬁ@

i years- Zone | )
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2@% Varieties evaluated over 3 years- Zone |l 4’9

SPV 2358 SPV 2357

« SPV 2358, SPV 2357 and SPV 4000 2000

2366 were promising over 3 - 000

years with 6-7% grain yield 1000 1000
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° 0

SPV 2357 recorded 5 /o . SPV 2366

increase dry fodder yield over

CSV 20
« Seed size of SPV 2366 is bold 2000
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Kharif Sorghum Breeding AGM 18 22/4/18



Performance of Hybrids in IHT- Zone | @@
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SPH 1882 yielded grain on par with the CSH 30 with 11% increase in
fodder yield

SPH 1883 is extra early with 56 days to flower and 96 days to mature
SPH 1888 was early and yielding on par with CSH 30
SPH 1888 has significantly higher level of resistance to shoot fly
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&% Performance of Hybrids in IHT- Zone |l
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e SPH 1886 recorded 7% grain yield advantage over the check, CSH 25

e SPH 1883 and SPH 1888 were early and SPH 1888 had 9% more GY
than CSH 30

e Forfodder yield, SPH 1884 is significantly superior to CSH 25
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Performance of Hybrids in IHT- Zone il
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e SPH 1884 recorded 5% yield advantage for both grain and fodder
over the check, CSH 25
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Zone |

Zone |l

Zone lll

Performance of varieties in IVT

Genotype GY (kg/ha) % > over check  DFY (g/ha) % > over check
SPV 2499 4719 23.9 113 3.43
SPV 2510 3964 4.1 105 -3.4
CSv 17 3809 - 68.8
CSV 20 3623 - 109 -
Cd 5% 1107 24.0
Genotype GFY (q/ha) % > over check  DFY (q/ha) % > over check
SPV 2504 2974 6.0 150 4.5
SPV 2498-E 2586 8.3 141 -1.8
CSv20 2805 - 143 -
CSv 17 2387 - 92.9 -
Cd 5% 496 24.6
Genotype GFY (g/ha) % > over check  DFY (g/ha) % > over check
SPV 2510 4490 9.2 142 4.4
CSv3l 4114 - 136 -
Cd 5% 1005 31.0 -

Entries- 18
Checks-6
Locations-3



M Inter-institutional hybrid program

m-mm

IIHT4- CMS 16-5 x KR125 4652 112.2 236 2.97
2 1IHT 26-IH 17-2 4523 95.1 74 114 233 2.79
3 IIHT 22-CMSK16-02 x CB33 4034 103.3 68 108 231 2.91
4  |IHT 19-CMSK16-01 x CB25 3384 94.6 67 108 204 3.05
5 1IHT 21- CMSK16-02 x C85 3625 92.6 69 110 198 3.05
CSH 25 4373 102.1 72 113 215 2.7
CSH 30 3652 89.9 67 108 223 2.93
General Mean 3859 97.8 71 112 224 2.84
CD(5%) 1024 17.4 3 3 24 0.31
CV (%) 18.9 12.7 2.83 194 753  7.82

GY: grain yield (kg/ha), FY: Fodder yield (q/ha), DTM: days to maturity; PH: plant height (cm), GW: 100 grain weight (g)

28 hybrids along with 3 checks tested across 3 locations
New MS lines shared . 6 from 3 centers
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Colored sorghum trial

mmm

1 PVR 945 Yellow 38.1 261  3.09
2 PYPS 15 Yellow 37.0 68 109 275  2.75
3 IIMR red1 Red 40.2 68 109 220 2.60
4 PYPS 1 Yellow 35.2 69 110 270 2.74
5 PYPS 4 Yellow 33.0 68 110 267  2.57
CSV 20 White 37.3 69 108 240  2.82
C43 White 41.8 69 108 155  2.96
CD(5%) 15.3 4 4 39 0.39
CV (%) 220 4.63 2.06 1194 8.44

GY: grain yield (kg/ha), FY: Fodder yield (q/ha), DTM: days to maturity; PH: plant height (cm), GW: 100 grain weight (g)

Colored lines : 10 (3 red, 5 yellow, 2 brown) from 5 centers
Checks . 2
Locations . 5

Kharif Sorghum Breeding AGM 18 22/4/18



» 165 Population breeding derivatives
along with 4 checks were evaluated in
augmented design

» Centres- Akola, Dharwad, Hyderabad and
Parbhani

> 30 derivatives recorded <5GMS of which
eight were early with less than 65 days to
flower

»Seven entries recorded grain weight
>2.5g/ 100 seed

Kharif Sorghum Breeding

Grain mold Trial

PGS |TGS| DF |100seed| Panicle | Glume | Glume

Entry wt shape | cover | color
GM21 |358 (5.0 (65 |2.53 SC 1/4 L brown
GM70 (428 (494 (70 |2.62 SC 1/4 Red
GM75 |2.13 |3.72 |66 [2.50 SL 314 Red
GM77 (213 (39 [70 |251 SL 112 Red
GM78 [2.77 |[5.03 [64 |3.2 SC 1/4 Red
GM97 (28 (436 |75 |2.59 SL 1/4 L brown
296B  |557 |7.16 |71 |25 SC 1/4 Straw
278 541 (691 |68 (2.4 SL 1/4 Straw
C43 418 [5.19 (72 |29 SC 1/4 L red
B 58586 [2.67 |[3.57 |73 |1.78 Loose 3/4 L brown
SED 1.15 |1.39 |3.21 |0.86
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o Centre No. of F, No. of
populations selections

Chamarajnagar | 6 204
Akola 6 26

Diggitonk 6 286
Palem 11 185
Deesa 6 101
Parbhani 6 60

Publications from the group
e Journal publications- 47

e Conference papers- 12

e Popular articles- 17

Inter-institutional breeding program- contd..

Main selection criteria

Compact panicle with good grain filling

Higher Grain yield, better grain qualities including
grain shape, grain luster, grain boldness, earliness,
with higher no. of primaries and secondaries

Earliness, compact panicle
Earliness and better agronomy

Dual purpose types with compact panicle

Higher grain yield, more number of primaries, grain
mold score
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B Future plans

» Trial on colored sorghum lines

» Trial on grain mold population breeding derivatives will be repeated with
selected genotypes to identify stable lines

» Inter-institutional hybrid trial with early hybrids

» The segregating lines from the shared F,s will be advanced a generation
at different centers

> Stable resistance sources from pest/disease nursery will be pooled for
their utilization in crossing program

> Multi-location trials
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