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Executive summary

During 2014-15, both basic and applied researches towards improvement of grain sorghum were taken up.
Applied researches dealt with multi-location yield trials of finished or near finished products (varieties and
hybrids) from the centers of All India Coordinated Sorghum Improvement Project (AICSIP) and private
companies. Basic and strategic researches focused on various aspects including new MS and R line
development, breeding for earliness, drought tolerance, cold tolerance, resistance against key insects and
diseases efc.

Multi-location AICSIP trials: During the year 2014-15, the following 4 multi-location yields trials were conducted
across locations.

1. Advanced Varietal and Hybrid Trial (Deep soil) 2.  Initial Varietal and Hybrid Trial (Deep soil)

3. Initial Varietal and Hybrid Trial (Shallow soil) 4,  Parental line trial

Advanced Varietal and Hybrid Trial (Deep soil): In this combined trial of varieties and hybrids, 2 varieties and
7 hybrids along with 5 checks were evaluated for grain and fodder yield and other agronomic traits.
e The hybrid SPH-1741 gave 10.4 % more grain yield and 8.0% fodder yield than the hybrid check CSH-
15R. Other hybrids which gave more than 5% grain and fodder yields were SPH-1763, SPH-1742, SPH-
1765 and SPH-1764.
e The hybrids SPH-1746, and SPH-1763 and varieties SPV-2217 and SPV-2221 were significantly
superior to the checks in grain size.
e Performance of the hybrids over 3 years of testing from 2012-13 to 2014-15 indicated that the hybrids
SPH-1741 (2663 kg/ha), SPH-1741 (2636 kg/ha) and SPH-1746 (2561 kg/ha) gave 10.59%, 9.47% and
6.35% more grain yield over the check CSH-15R (2408 kg/ha), respectively. For fodder yield, the
hybrids SPH-1746 (6755 kg/ha), SPH1741 (6539 kg/ha) and SPH-1742 (6492 kg/ha) gave 10.94%,
7.39% and 6.62% more than the check CSH-15R (6089 kg/ha).
o Performance of the hybrids and varieties over 2 years of testing in Rabi 2013-14 and 2014-15 indicated
that the hybrids SPH-1763 (2792 kg/ha) and SPH-1764 (2616 kg/ha) gave 13.5% and 6.4% more grain
yield over the check CSH-15R (2459 kg/ha), respectively. For fodder yield, the hybrids SPH-1765 (6811
kg/ha), SPH-1764 (6769 kg/ha) and SPH-1763 (6650 kg/ha) gave 12.1%, 11.4% and 7.8% more than
the check CSH-15R (6078 kg/ha).

Initial Varietal and Hybrid Trial (Deep soil In this trial of varieties and hybrids, 15 varieties and 5 hybrids along
with 5 checks were evaluated for grain and fodder yield and other agronomic traits
e Three hybrids SPH-1801, SPH-1803 and SPH-1799 were significantly superior to the check hybrid
CSH-15R and gave 23.3%, 23.1% and 18.1% more grain yield than the check hybrid, respectively.
e The hybrid SPH-1802 was significantly superior to check hybrid CSH-15R for fodder yield and gave
19.1% more fodder yield than the check.
e For grain size, the hybrid SPH-1802 and varieties SPV-2334 and SPV-2333 were significantly superior
to checks CSH-15R (2.97 g) and CSV-22 (3.01 g).

Initial Varietal and Hybrid Trial-l (Shallow soil): In this combined trial of varieties and hybrids, 8 varieties and 2
hybrids along with 6 checks were evaluated for agronomic traits

e The hybrid SPH-1805 was superior to check CSH-15R for both grain and fodder yield by 11.2% and
23.3%, respectively.

e The varieties which gave more than 10% grain and fodder yields than the check CSV-22 were SPV-
2350, SPV-2351 and SPV-2344.

Parental line trial: A combined (kharif & rabi) parental line trial consisting of 38 parents (16 A lines and 22 R
lines) was conducted at Nandyal. There was good synchronization between CMS and restorer lines.

1-Breeding Rabi Report-agm15.docx. Page 2 of 25



Rabi sorghum breeding at IIMR

Varietal improvement: Evaluation of improved breeding lines in shallow-medium and deep soils
separately, indicated that 31 promising varieties (12 in shallow-medium and 19 in deep soil) were
significantly superior to checks M35-1/Mauli and CSV-22 for grain and fodder yields and grain quality
with resistance to insect-pests and diseases.

Development of new CMS lines and parental lines using exotic/indigenous lines: Conversion
programme was continued for 51 pairs in various backcross generations (indigenous and exotic) and
out of them, a total of 27 pairs were selected and characterized. The main characters considered for
selection were grain color, quality, size, and luster and sterility/fertility reactions.

Parental lines development: B line improvement for diversifying genetic base led to selection of 12 B
lines out of 32 lines with rabi traits. Twelve new CMS lines (SLA-9, 19, 29, 35, 45, 46, 56, 59, 60, 73, 82,
and 150) better than the CMS 104A in respect of grain quality with resistance to insect-pests and
diseases have been stabilized and they are ready for commercial exploitation. R line improvement for
diversifying genetic base led to selection of 13 R lines out of 36 lines with rabi traits.

Registration of parental lines and varieties: Thirteen application forms (5 MS lines, 6 restorer lines and 2
varieties) have been submitted for Registration at NBPGR, New Delhi.

For drought tolerance studies, 25 rabi entries were evaluated in 3 reliable soil moisture environments
(assured irrigation, water deficit ie.irrigation only upto 50 days after sowing and rainfed ie. receding
moisture conditions).Based on drought susceptibility index values (DSI) germplasm accessions IC -
343573, IC — 343584, IC - 392124, IC - 392147, IC - 392150, and IC — 305920 shown lower DSI
values under rainfed and moisture deficit conditions hence, were categorized as drought tolerant.
Identification of high amylopectin lines: Using Rapid iodine staining technique, 13 lines were identified to
possess high amylopectin content (90 to 100%). These include IS 23964, Hattigudur cross 2, IS 5624,
IS 17994, IS 18020, IS 22119, IS 33815, IS 33887, IS 641, IS 829, IS 2269, IS 24346 and IS 27021
About 270 rabi sorghum genotypes were evaluated in two dates of sowing for aphid tolerance. The
genotypes BRJ 67, R09 LIP 1884, RS 585, 296A x SPV 1411, R08 BN 195, 49B, AKRB 306, NTJ 2, IS
34722, 104A x C43 and SLV 43 recorded less than 5 aphids per sq cm of leaf area. Aphid count highly
correlated with the aphid damage score.

Promising rabi sorghum genotypes for tolerance to clod across dates of sowing: Photoperiod
sensitiveness of rabi genotypes contributed to a reduction of grain yield by 25%. Genotypes IS 1034, IS
11189, IS 23528, IS 25338, IS 34723, EP 42, EP 57, EP 59, EP 65, EP 68, EP 87, EP 92, EP 95, EP
99, EP 117, EP 127 among the germplasm lines, Phule Yashoda, Ringni, RR 06-6, SLV 60, SLV 40,
SLV 43, SLR 72 and SLR 57 among the breeding lines and 104A x C43, 104A x CRS 19, 104A x 965,
27A x 962 and 27A x CRS 7 among the hybrids had high and stable yields across two dates of sowing.
Combining ability studies involving kharif and rabi parents: The hybrids involving 27A as female parent
had greater plant height and panicle length. Hybrids involving kharif females were early and those
involving kharif restorers were sensitive to sowing date for seedset%. The hybrids with both the kharif
parents had good panicle length. The hybrids involving rabi restorers were sensitive to sowing date for
grain yield and the hybrids with at least one the rabi parents had good seed size.

Rabi sorghum breeding at AICSIP centers

1. Rahuri

Released the Sweet sorghum Hybrid RSSH-50 for green cane vyield coupled with high ethanol and
tolerant to shoot fly. The release proposal of this variety has been submitted to the University RRC
meeting during 2014-15. This hybrid is proposed for kharif season for western Maharashtra.

Released the rabi sorghum variety RPASV-3 for papad purpose under the name Phule Rohini. The
release proposal of this variety has been submitted to the University RRC meeting during 2014-15.This
variety is proposed for rabi season for western Maharashtra

Released the rabi sorghum variety RSSGV-46 for hurda purpose under the name Phule Madhur. The
release proposal of this variety has been submitted to the University RRC meeting during 2014-15. This
variety is proposed for rabi season for western Maharashtra

Identified the good genotypes for dough, roti and nutritional quality:AVHT 1004,AVHT 1007, AVHT
1014, AVHT 1005,IVHT 2004, 2003, 2005, 2014, 2015
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Identified the good genotypes for hurda and papad purpose: RSSGV 46 for hurda , RPASV 3 for Papad
Notification of sorghum varieties: The single cut forage sorghum variety Phule Godhan (CSV 30F) has
been notified vide S.0. No. 1919 E dated 31-7-2014 and rabi sorghum variety Phule Suchitra has been
recommended for notification in the 70th CVRC, Meeting.

2. Tandur

In the station yield trial, out of 11 entries tested SVT 3, SVT7 and SVT-9 were promising and out yielded
the checks with respect to grain and fodder yields.

A total of 61 yellow pericarp sorghum germplasm, 50 local collections were evaluated to identify
promising entries to be used in crossing programme.

Promising Rabi adapted, drought adapted advanced breeding entries suitable to the region were
identified in the physiology trials.

3. Bijapur

Out of 17 newly derived back cross advanced generation (BC2F4/BC2F5) R lines evaluated, 7 lines
were found superior and retained. In B line programme, 10 lines were found superior.

In trait specific breeding programme, out of 14 families belonging to BC2F3 evaluated for drought
stress, 6 families were found superior. 17 families belonging to F4 were evaluated and 5 families found
superior. In the breeding for charcoal rot tolerance 38 families derived from BC2F2, 20 families from
BC2F3 and 33 derived from BC2F4 were subjected to evaluation. A total of 37 families were selected.
To develop medium dwarf non lodging coupled with CSV216R yielding ability, 19 BC2F4 families were
evaluated along with checks. A total of 5 families were selected.

To develop early maturing lines with maldandi yielding ability 70 BC2F4 generation lines were evaluated
and a total of 39 families selected.

To develop high yielding lines with charcoal rot tolerance 25 BC1F3/BC2F3 generation lines were
evaluated and a total of 7 families were selected and a total of 9 families were selected.

4. Dharwad

Station hybrid trial-I: Out of 15 Hybrids, none of hybrids were superior against recently released variety
SPV-2217. SHD-62(5084) and SHD-64(4875) were hybrids with higher grain yield among test hybrids.
Station hybrid trial-ll: None of hybrids were superior to check M-35-1 except recently released variety
SPV-2217 which recorded significant grain (5093kg/ha) and fodder yield (11.2 ton/ha) over check.
Station Varietal Trial —I: Among 18 Varieties tried, four entries viz, SVD-1301(4431kg/ha), SVD-
0770(4320), SPV-2217(4292) and SVD- 808(4014) recorded significantly superior grain yield over
check M-35-1(3292 kg/ha) and similarly these entries recorded superior fodder yield over M-35-1.
Station Varietal Trial-ll: Among 18 entries, 6 entries viz, SVD-1266(4834kg/ha), SVD-1269(4667), SVD-
1276(4236) SVD-1270(4139) and SPV- 2217(4125) exhibited significantly superior grain yield over
check M-35-1(3195 kg/ha) and one genotype viz., SPV-2217 for fodder yield.

Station Varietal Trial-lll: Four genotypes viz., SPV-2217(4403kg/ha), SVD-806(4403), SVD-765(4098)
and SVD- 1277(3889) recorded significantly superior grain yield over check M-35-1(2847.0 kg/ha).
Generation of breeding material: 67 F1 crosses were evaluated & 57 were advanced to next generation
and 115 selections were made in various generations from F2 to F4. As many as 214 local germplasm
lines along with 64 selected (out of 4000 lines) lines were grown for evaluation/maintenance purpose.

5. Akola

Development of male sterile lines: About 31 pairs in BC Ill, 33 pairs in BC IV, 24 pairs in BC V, 36 pairs
in BC VI have realized. Besides, 5 crosses in Fg generation were planted and selections were made.
Development of restorer lines: Desirable restorer lines in rabi programme required earliness, good
fertility restoration in winter season, better grain and fodder yield, good grain qualities and good
combining ability. The centre has developed 50 restorer lines tolerant to shoot-fly with good rabi
adaptation.

Besides, we have also developed 10 restorer lines with earliness and 25 restorer lines for high yield and
its contributing traits.
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6. Parbhani

e About 131 single plant selections were made in R lines from 77 segregating populations.

e B line development programme: 141 single plant selections were made from 65 segregating
populations. For shootfly breeding, 65 SPS were made each for R and B line improvement.

e For drought tolerance 67 individual plant selections were made in advanced generations. 86 back cross
pairs were attempted in 29 inbred lines of MAS progenies of 6 crosses for developing high yielding
shootfly tolerant.

e 140 germplasm lines selected from 4000 germplasm stock (2013-14) were screened..

7. Kovilpatti

e A high yielding dual purpose sorghum culture TKSV 0809 recorded grain yield of 2999 kg/ ha over 141
yield trials, registering 16.9% and 24.7% increase over the checks K 8 (Local) and CSV 17 (National)
respectively.

e TKSV 0809 recorded the dry fodder yield of 11.56t/ ha which is 34.2% and 41.3% increase yield over
K8 and CSV 17 respectively. This was released as K 12 for the winter rainfed vertisol tracts of Tamil
Nadu during 2015.

¢ A high yielding grain sorghum cultures TKSV 1036 and single cut forage sorghum TKFS 11109 which
consistently performed under rainfed vertisol condition are proposed to Multilocation testing.

8. NAU, Surat
e In LSVT, at Mangrol genotype PKV Kranti (3249 kg/ha) found significantly superior over better check
BP-53(2502 kg/ha) for grain yield. In respect to dry fodder yield at Achhalia, genotype PKV Kranti (8577
kg/ha) found significantly superior over better check BP-53(7164 kg/ha).

Publications: Twenty six research publications (5 International and 21 National) including 4 book chapters,
exclusively on rabi grain sorghum have been published during the period.

Detailed report

Multi-location AICSIP trials
During the year 2014-15, the following 4 multi-location yields trials were conducted across locations.

1. Advanced Varietal and Hybrid Trial (Deep soil) 2. Initial Varietal and Hybrid Trial (Deep soil)
3. Initial Varietal and Hybrid Trial (Shallow soil) 4. Parental line trial

1. Advanced Varietal and Hybrid Trial (Deep soil)

In this combined trial of varieties and hybrids, 2 varieties and 7 hybrids along with 5 checks were evaluated for
grain and fodder yield and other agronomic traits (Table 1).

e Days to flowering — The varieties and hybrid ranged for flowering from 70 to 78 days. The two varieties
matured 1-2 days later than the check CSV 22 (120 d). Two hybrids matured earlier than the check
CSH-15R (115 d) and 4 hybrids matured 1-2 days later than the check hybrid.

¢ Plant height — The range of plant height of varieties and hybrid was from 202 to 227 cm.

e Grain Yield — None of the hybrids were significantly superior to the check. However, the hybrid SPH-
1741 (2788 kg/ha) gave 10.4 % more grain yield than the hybrid check CSH-15R (2525 kg/ha). The
hybrids SPH-1763 (2737 kg/ha and SPH-1742 (2696 kg/ha) were superior by 8.4% and 6.8% than the
check CSH-15R, respectively. None of the varieties were superior to check CSV-22 (2822 kg/ha).

e Fodder yield: The hybrid SPH-1765 (7248 kg/ha), SPH-1764 (7235 kg/ha), SPH-1741 (7183 kg/ha) and
SPH-1742 (7108 kg/ha) were superior by 8.9%, 8.8%, 8.0% and 6.9% than the check hybrid CSH-15R
(6650 kg/ha), respectively. The varieties SPV-2217 and SPV-2221 were numerically superior to the
check CSV-22 (8051 kg/ha).
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e Grain size — The hybrids SPH-1746 (3.27 g) and SPH-1763 (3.22 g) were significantly superior to check
CSH-15R (3.01 g), whereas, the varieties SPV-2217 (3.30 g) and SPV-2221 (3.25 g) were significantly
superior to the check CSV-22 (2.92 g).

Remarks — None of the varieties and hybrids were significantly superior to the checks for grain yield. However,
the hybrid SPH-1741 gave 10.4 % more grain yield and 8.0% fodder yield than the hybrid check CSH-15R. Other
hybrids which gave more than 5% grain and fodder yields were SPH-1763, SPH-1742, SPH-1765 and SPH-
1764. The hybrids SPH-1746, and SPH-1763 and varieties SPV-2217 and SPV-2221 were significantly superior

to the checks in grain size.

Table 1: Performance of hybrids & varieties in All India AVHT - Deep Soil: Rabi 2014-15
% %
,\?‘ Entry Centre GY R | over FY R over | DTF | DTM | PH GW
[0]
check* check*
1 | SPH1741 | CRS-Solapur | 2788 | 2 | 104 | 7183 9 8.0 70 | 114 | 207 271
2 | SPH1742 | CRS-Solapur | 2696 | 6 6.8 7108 10 6.9 70 | 114 [ 211 291
3 | SPH1746 Rahuri 2616 | 10 | 36 6562 13 -1.3 72 | 117 | 219 3.27
4 | SPH1762 Rahuri 2546 | 12 | 01 6500 14 -2.2 72 | 116 | 209 2.85
5 | SPH1763 Rahuri 2737 | 4 8.4 6780 11 19 72 | 117 | 27 3.22
6 | SPH1764 | Solapur 2636 | 8 4.4 7235 8 8.8 70 | 115 | 211 2.93
7 | SPH1765 Devgen 2516 | 14 [ 00 7248 7 8.9 72 | 116 [ 210 3.14
8 | spv2217 Dharwad 2617 | 9 7.2 | 8285 1 29 77 | 121 | 206 3.30
9 | spv2221 Parbhani 2733 | 5 3.2 | 8182 2 16 78 | 122 | 227 3.25
10 | CSH15R Solapur 2525 | 13 6650 12 70 | 115 | 202 3.01
11 [ csv22 Rahuri 2822 | 1 8051 3 75 | 120 | 221 2.92
12 | CSV29R DSR (VAT) 2658 | 7 7953 4 76 | 121 | 223 3.02
13 | M35-1 Bijapur 2571 | 11 7476 5 72 | 116 | 208 2.9
14 | Local Check 2177 | 3 7347 6 76 | 121 | 207 3.10
Loc. Mean 2660 7326 73 | 118 | 213 3.04
CV(%) 185 20.0 276 | 225 | 7.99 | 744
SE of Diff 206 573 103 | 136 [ 434 | o011
P-Value 0.93 0.01 000 | 000 | 000 | 000
CD(5%) 409 1133 2 3 9 0.22
CD(1%) 541 1497 3 4 11 0.29

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100
Grain weight (g); Local check varied from location to location. *Percent over CSV 22 for varieties and CSH 15R for hybrids.

The performance of the hybrids over 3 years of testing in Rabi 2012-13, 2013-14 and 2014-15 (Table 1A)
indicated that the hybrids SPH-1741 (2663 kg/ha), SPH-1741 (2636 kg/ha) and SPH-1746 (2561 kg/ha) gave
10.59%, 9.47% and 6.35% more grain yield over the check CSH-15R (2408 kg/ha), respectively. For fodder
yield, the hybrids SPH-1746 (6755 kg/ha), SPH1741 (6539 kg/ha) and SPH-1742 (6492 kg/ha) gave 10.94%,
7.39% and 6.62% more than the check CSH-15R (6089 kg/ha).

Table 1A: Performance of hybrids over 3 years in IHT (2012-13) and AVHT-Deep soil (2013-14 and 2014-15)

S % over % over

No. Entry Centre Grain yield (kg/ha) CSH-15R Fodder yield (kg/ha) CSH-15R
2012-13 | 2013-14 | 2014-15 | Mean 2012-13 | 2013-14 | 2014-15 | Mean
1 | SPH1741 | CRS, Solapur 2870 2330 2788 2663 10.59 6148 6286 7183 6539 7.39
2 | SPH1742 | CRS, Solapur 2794 2419 2696 2636 9.47 6126 6241 7108 6492 6.62
4 | SPH1746 | Rahuri 2736 2332 2616 2561 6.35 6923 6780 6562 6755 10.94
5 (C(:S;:-elc% R CRS, Solapur 2432 2267 2525 2408 5840 5778 6650 6089

The performance of the hybrids and varieties over 2 years of testing in Rabi 2013-14 and 2014-15 (Table 1B)
indicated that the hybrids SPH-1763 (2792 kg/ha) and SPH-1764 (2616 kg/ha) gave 13.5% and 6.4% more grain
yield over the check CSH-15R (2459 kg/ha), respectively. For fodder yield, the hybrids SPH-1765 (6811 kg/ha),
SPH-1764 (6769 kg/ha) and SPH-1763 (6650 kg/ha) gave 12.1%, 11.4% and 7.8% more than the check CSH-
15R (6078 kg/ha).
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Table 1B: Performance of hybrids and varieties in All India IHT (2013-14) and AVHT-Deep soil (2014-15)

’\i‘) Entry Centre Grain yield Fodder yield

201314 | 201415 | Mean | PO | 201314 | 201415 | Mean | XOV€'

check check

1 [ SPH-1763 | Rahuri 2846 2737 2792 135 6319 6780 | 6650 78
2 | SPH-1764 | CRS-Solapur | 2597 2636 | 2616 6.4 6303 7235 | 6769 | 114
4 | SPH-1765 | Devgen 2470 2516 | 2493 14 6374 7248 | 6811 | 121
5 | SPV-2217 | Dhawad 2553 2617 2585 23 6734 8285 | 7510 32
6 | SPV-2221 | Parbhani 2381 2733 | 2557 12 6717 8182 7450 23
7 | CSH-15R | CRS-Solapur | 2393 2525 | 2459 ) 5505 6650 | 6078 3
8 | CSV22 | Rahuri 2232 2822 2527 ) 6507 8051 7279

2. Initial Varietal and Hybrid Trial (Deep soil)
In this trial of varieties and hybrids, 15 varieties and 5 hybrids along with 5 checks were evaluated for grain and
fodder yield and other agronomic traits (Table 2).

Days to flowering — The hybrids ranged for flowering from 69 to 78 days. The hybrids matured 1-2 days
late than the check hybrid CSH-15R (69 d).The varieties SPV-2339 and SPV-2340 were earlier by 4
days than the check variety CSV-22 (76 d).

Plant height — The range of plant height of varieties and hybrids was from 122 to 230 cm.

Grain Yield — Three hybrids SPH-1801 (2833 kg/ha), SPH-1803 (2828 kg/ha) and SPH-1799 (2712
kg/ha) were significantly superior to the check hybrid CSH-15R (2297 kg/ha). The hybrids SPH-1801,
SPH-1803 and SPH-1799 gave 23.3%, 23.1% and 18.1% more grain yield than the check hybrid,
respectively. All the varieties were inferior to check variety CSV-22 (2701 kg/ha).

Fodder yield: The hybrid SPH-1802 (8703 kg/ha) was significantly superior to check hybrid CSH-15R
(7309 kg/ha) and gave 19.1% more fodder yield. Another hybrid SPH-1799 (7768 kg/ha) gave 6.3%
more fodder yield than the check. Two varieties SPV-2337 (9626 kg/ha) and SPV-2334 (9307 kg/ha)
were 12.4% and 8.7% superior to check variety CSV-22 (8565 kg/ha).

Grain size — The hybrid SPH-1802 (3.46 g) and varieties SPV-2334 (3.26 g) and SPV-2333 (3.23 g)
were significantly superior to checks CSH-15R (2.97 g) and CSV-22 (3.01 g).

Remarks — Three hybrids SPH-1801, SPH-1803 and SPH-1799 were significantly superior to the check hybrid
CSH-15R and gave 23.3%, 23.1% and 18.1% more grain yield than the check hybrid, respectively. The hybrid
SPH-1802 was significantly superior to check hybrid CSH-15R for fodder yield and gave 19.1% more fodder yield
than the check. For grain size, the hybrid SPH-1802 and varieties SPV-2334 and SPV-2333 were significantly
superior to checks CSH-15R (2.97 g) and CSV-22 (3.01 g).

Table 2: Performance of hybrids & varieties in All India IVHT - Deep Soil: Rabi 2014-15

ﬁ(‘) Entry Centre GY | R :f’hZZE[ FY R ?hgzﬁf DTF | DTM | PH | GwW
1 | SPH1799 | CRS-Solapur | 2712 | 3 181 | 7768 | 14 6.3 71 | 114 | 224 | 3.09
2 | SPH1800 | CRS-Solapur | 2514 | 13 9.4 7217 | 21 | -13 70 | 114 | 210 | 2.99
3 | SPH1801 | Akola 2833 | 1 233 | 7223 | 20 | 12 71 | 115 | 226 | 3.09
4 | SPH1802 | Akola 2401 | 17 45 8703 | 4 191 71 | 115 | 219 | 346
5 | SPH1803 | Parbhani 2828 | 2 231 | 7262 | 19 0.1 73 | 117 | 207 | 2.88
6 | SPV2329 | CRS-Solapur | 2429 | 16 | -100 | 7495 | 17 | 125 | 76 | 120 | 227 | 289
7 | SPV2330 | CRS-Solapur | 2627 | 5 27 8135 | 11 | 50 75 | 118 | 228 | 315
8 | SPV233L | Rahuri 2581 | 7 44 8378 | 8 22 75 | 119 | 230 | 2.98
9 | SPV2332 | Rahuri 2549 | 9 56 8658 | 5 11 76 | 117 | 227 | 303
10 | SPV 2333 | Dharwad 2394 | 18 | 114 | 8625 | 6 0.8 77 | 121 | 203 | 323
11 | SPV2334 | Dharwad 2448 | 15 | 94 9307 | 2 8.7 76 | 121 | 212 | 326
12 | SPV 2335 | DSR(Har) 1859 | 25 | 312 | 6483 | 22 | 243 | 78 | 122 | 214 | 226
13 | SPV 2336 | DSR(Hari) 2023 | 24 | 251 | 5085 | 24 | -401 | 73 | 117 | 163 | 195
14 | SPV 2337 | Akola 2141 | 22 | 207 | 9626 | 1 124 78 | 122 | 220 | 3.02
15 | SPV 2338 | Akola 2220 | 20 | 178 | 7809 | 13 | 88 75 | 119 | 211 | 308
16 | SPV 2339 | Nandyal 2085 | 23 | 228 | 5630 | 23 | 343 | 72 | 117 | 211 | 245
17 | SPV 2340 | Nandyal 2200 | 21 | 185 | 4702 | 25 | 451 | 72 | 116 | 122 | 292
18 | SPV 2341 | Parbhani 2521 | 12 | -66 | 8333 | 9 27 75 | 119 | 223 | 305
19 | SPV 2342 | Bijapur 2546 | 10 | 57 8033 | 12 | 62 76 | 120 | 227 | 3.00
20 | SPV 2343 | Bijapur 2526 | 11 | 65 8168 | 10 | 46 76 | 120 | 218 | 3.20
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,\‘T‘é Entry Centre GY | R ?hg::’ﬁ[ FY R (?hg‘c’ﬁ,[ DTF | DTM | PH | GW
21 | CSH15R | Solapur 2297 | 19 7300 | 18 60 | 113 | 211 | 297
2 | csva2 Rahuri 2701 | 4 8565 | 7 76 | 119 | 220 | 301
23 | CSV29R | Bijapur 2554 | 8 8733 | 3 76 | 120 | 222 | 305
24 | M35-1 Bijapur 2473 | 14 7518 | 16 72 | 115 | 214 | 3.09
25 | Local Chk 2597 | 6 7604 | 15 73 | 118 | 214 | 321
Loc. Mean 2442 7695 74 118 212 2.97
CV(%) 185 195 295 | 270 | 75 | 915
SE of Diff 186 615 113 | 146 | 65 | 012
P-Value 0.00 0.00 0.00 | 0.00 | 000 | 0.00
CD(5%) 367 1210 2 3 13 | 023
CD(1%) 483 1594 3 4 17 | 030

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 Grain
weight (g); Local check varied from location to location. *Percent over CSH 15R for hybrids.

3. Initial Varietal and Hybrid Trial (Shallow soil)
In this combined trial of varieties and hybrids, 8 varieties and 2 hybrids along with 6 checks were evaluated for
agronomic traits (Table 3).

o Days to flowering — The varieties and hybrids ranged for flowering from 65 to 80 days.

¢ Plant height — The range of plant height of varieties and hybrids was from 124 to 199 cm.

o Grain yield: None of the varieties/hybrids were significantly superior to the check. The hybrid SPH-1805
(2334 kg/ha) gave 11.2% more yield than the check hybrid CSH-15R (2098 kg/ha). Among varieties, the
variety SPV-2348 (2114 kg/ha) was better than the check Phule Anuradha (1879 kg/ha) by 12.5%.

e Fodder yield: None of the varieties/hybrids were significantly superior to the check. The hybrid SPH-
1805 (5479 kg/ha) gave 23.3% more grain yield than the check CSH-15R (4441 kg/ha). Among
varieties, SPV-2350 (5707 kg/ha), SPV-2351 (5533 kg/ha) and SPV-2344 (5020 kg/ha) were superior to
check Phule Anuradha (4223 kg/ha) by 35.1%, 31.0% and 18.8%, respectively.

e Grain size — The variety SPV-2351 (3.01 g) was on par with the check Phule Anuradha (3.08 g).

Remarks — The hybrid SPH-1805 was superior to check CSH-15R for both grain and fodder yield by 11.2% and
23.2%, respectively. The varieties which gave more than 10% fodder yields than the check CSV-22 were SPV-
2350, SPV-2351 and SPV-2344.

Table 3: Performance of hybrids & varieties in All India IVHT - Shallow Soil: Rabi 2014-15

,\?(‘) Entry Cente | GY | R ?’hg‘c’g Yol oR ?’hg‘c’g DTF PH oW
1 | SPH1804 Akola 1600 | 12 | -194 | 4128 | 13 7.0 70 146 227
2 SPH 1805 Akola 2334 1 11.2 5479 3 23.3 71 199 2.72
3 SPV 2344 Solapur 1581 13 -15.8 5020 5 18.8 71 182 2.81
4 SPV 2345 Rahuri 1737 9 -15 4119 14 -2.5 68 180 2.74
5 | SPV 2346 Rahuri 1715 | 11 8.7 4160 | 12 15 68 179 277
6 SPV 2347 Gulberga 1717 10 -8.7 4569 9 8.2 72 172 2.66
7 | SPv2348 DSR(Har) | 2114 | 2 125 | 37188 | 15 -10.3 74 124 1.82
8 SPV 2349 DSR(Hari) 1961 4 4.4 3642 16 -13.8 73 132 1.88
9 SPV 2350 Akola 1407 15 -25.1 5707 1 35.1 80 182 2.73
10 | SPV 2351 Akola 1385 | 16 | -262 | 5533 | 2 31.0 77 174 3.01
11 CSH 15R Solapur 2098 3 4441 10 67 177 2.77
12 | CSv26 Solapur 1522 | 14 5087 | 4 73 182 2.82
13 M35-1 Bijapur 1743 8 4865 6 72 174 2.82
14 | Phule Anuradha | Rahuri 1879 5 4223 11 65 163 3.08
15 Maulee Rahuri 1868 6 4751 8 68 186 2.78
16 | Local Chk Rahuri 1821 7 4858 7 70 163 2.83

Loc. Mean 1765 4648 70 177 2.72

CV(%) 211 19.8 3.56 11.1 103

SE of Diff 388 644 1.68 7.1 0.10

P-Value 0.50 0.04 0.00 0.00 0.00

CD(5%) 793 1288 3 14 0.21

CD(1%) 1068 1714 4 19 0.27

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; PH - Plant height (cm); GW - 100 Grain weight (g); Local check
varied from location to location. *Percent over Phule Anuradha for varieties and CSH 15R for hybrids.
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4. Parental line trial

A combined (kharif & rabi) parental line trial consisting of 38 parents (16 A lines and 22 R lines) was conducted
at Nandyal (Parental line trial-Summary Tables-Rabi). There was good synchronization in parental lines (A/R
lines) as the difference between the CMA Lines and restorers ranged from 2 to 5 days. So, they can be sown
simultaneously and staggered sowing is not necessary. The high yielding CMS lines and R lines were PMS-71A,
3054A, 11A2, 479A, 185A and 104A among CMS lines and R-204, C-13, CB-12, CB-10, SSV-84, SLR-92, RSV-
1059, SLR-84, RSV-1130 and SPV-1830 among R lines. It was interesting to observe that R lines were more
potential than CMS lines.

Sorghum breeding at IIMR
1. Breeding for high yielding rabi sorghum cultivars (Prabhakar, MY Samdur, N Kannababu)

1: Varietal improvement

a) Evaluation of improved breeding lines in shallow-medium and deep soils: Evaluation of improved breeding
lines in shallow-medium and deep soils separately, indicated that 31 promising varieties ( 12 in shallow-medium
and 19 in deep soil) were significantly superior to checks M35-1/Mauli and CSV-22 for grain and fodder yields
and grain quality with resistance to insect-pests and diseases.

Selected varieties for shallow-medium soils were SLV-34, 40, 43, 50, 73, 91, 97, 100, 101, 111, 123 and 135 and
for deep soil, the varieties were SLV-90, 98, 101, 109, 111, 132, 133, 135, 151, 106, 123, 130, 131, 134, 80,
100, 102, 116 and 145

b) Performance of hybrids and varieties contributed from Solapur in AICSIP trials of Rabi 2014-15: Four new
entries (Deep soil: CRS-44, 45 (Hybrids), CRS-46, 47 (varieties), are contributed for testing in IVHT-Deep soil
and 5 Restorer lines (SLR-84, 92, 93, 72, 143) in PLT, during Rabi 2014-15. Besides, 3 entries (SPH-1741,
1742, SPH-1764) are being tested in AVHT-Deep soil. The results are in PC report.

2. Development of new CMS lines and parental lines using exotic/indigenous lines: Conversion programme
was continued for 51 pairs in various backcross generations (indigenous and exotic) and out of them, a total of
27 pairs were selected and characterized. The main characters considered for selection were grain color, quality,
size, and luster and sterility/fertility reactions.

Backcross generations No. of pairs Sterile/Fertile | Selected pairs
BC 7 (A/B) 2 pairs Fully sterile 2
BC 6 (A/B) 4 pairs Fully sterile 3
BC 5 (A/B) 9 pairs Fully sterile 3
BC 4 (A/B) 4 pairs Fully sterile 3
BC 3 (A/B) 5 pairs Fully sterile 4
BC 2 (A/B) 6 pairs Fully sterile 3
BC 1 (A/B) 21 pairs Fully sterile 9
Total 51 27

3: B line improvement: B line improvement for diversifying genetic base led to selection of 12 B lines out of 32
lines with rabi traits. Eleven test hybrids, superior to CSH-15R for grain and fodder yields were selected.
Selected B lines were SLB12, 22, 133, 135, 136, 137, 19, 50, 59, 73, 101 and 124.

Twelve new CMS lines (SLA-9, 19, 29, 35, 45, 46, 56, 59, 60, 73, 82, and 150) better than the CMS 104A in
respect of grain quality with resistance to insect-pests and diseases have been stabilized and they are ready for
commercial exploitation

4. R line improvement: R line improvement for diversifying genetic base led to selection of 13 R lines out of 36
lines with rabi traits. Selected R lines were SLR-13, 31, 57, 67, 68, 70, 82, 84, 87, 92, 136, 137 and 143.

5: Evaluation of Experimental Hybrids (EHT)
Evaluation of newly developed experimental hybrids under team efforts; A total of 40 newly developed
experimental hybrids were evaluated in 2 trials at 3 locations (Solapur, Bijapur and Rahuri). Promising hybrids
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were 104A x SLR-93, 104A x SLR-130, 104A x SLR-136, SLA-12 x SLR-84, AKR-45A x SLR-93, AKR-66A x
SLR-143, PMS-20A x SLR-93, 104A x SLR-75, SLA-12 x SLR-75, SLA-12 x SLR-130, PMS-20A x SLR-91, SLA-
12 x SLR-92, SLA-19 x SLR-143, SLA-29 x SLR-93, SLA-45 x SLR-106, 185A x SLR-130, 104A x SLR-91 and
104A x SLR-84.

Performances of entries in various station trials

S.No. Name of the trials No. of entries Selected entries

1 Varietal Trial -I 20 SLV-90, 98, 101, 109, 111, 132, 133, 135, 151

2 Varietal Trial -Il 20 SLV-106, 123, 130, 131, 134

3 Varietal Trial -Il 20 SLV-50, 80, 100, 102, 116, 145

4 Experimental Hybrid Trial- | 24 104A x SLR-93, 104A x SLR-130, 104A x SLR-136, SLA-12
x SLR-84, 104A x RR-06-1, AKR-45 x SLR-93, AKR-66A x
SLR-143, PMS-20A x SLR-93

5 Experimental Hybrid Trial- Il 24 104A x SLR-75, SLA-12 x SLR-75, SLA-12 x SLR-130,
PMS-20A x SLR-91

6 Experimental Hybrid Trial- Il 24 SLA-12 x SLR-92, SLA-19 x SLR-143, SLA-29 x SLR-93,
SLA-45 x SLR-106185A x SLR-130, AKR-45A x SLR-70,
104A x SLR-91, 104A x SLR-84

7 B Line Trial-l 16 SLB12, 22, 133, 135, 136, 137

8 B Line Trial-ll 16 SLB-19, 50, 59, 73, 101, 124

9 R Line Trial-I 18 SLR-13, 31, 57, 67, 68, 70, 82

10 R Line Trial-Il 18 SLR-84, 87, 92, 136, 137, 143

Selection in F1,and F2 generations, maintenance of A, B, R lines and germplasm lines (MY Samdur)

Generation/lines Families / lines evaluated Plant selected
F2 33 153

F3 302 1060

A and B lines 58 Maintained

R lines 45 Maintained
Germplasm 51 Maintained (36)

6. Identification of donors for insect-pests and diseases: The improved breeding lines were screened for
insect-pests and diseases at multi-locations under AICSIP. The results are in PC Report.

7: Nucleus and breeder seed production of parental lines of CSH-15R
a) Nucleus (5 kg each) and Breeder seed production of parental lines (104A, 104B and RS-585) of rabi
hybrid CSH-15R have been produced and the targets are met. There was proper synchronization of
flowering and perfect seed setting in plots of A/B and A/R lines. The quantities of seed of 104A, 104B,
RS-585 and the hybrid were 30 kg, 40 kg, 80 kg and 100 kg, respectively.
b) Under mega seed project, seed multiplication of newly released rabi variey CSV-26 has been
undertaken in farmers fields..

8. Registration of parental lines and varieties: Application forms have been submitted for Registration of
Genetic stocks of Rabi sorghum crop to the Plant Germplasm Registration Committee at NBPGR, New Delhi.
e Rabi sorghum Male sterile lines : MS SLA-9 & SLB-9, MS SLA-11 & SLB-11, MS SLA-12 & SLB-12, MS
SLA-19 & SLB-19, MS SLA-29 & SLB-29 and MS SLA-45 & SLB-45
e Rabi sorghum Restorer lines: Restorer SLR-10, Restorer SLR-13, Restorer SLR-24, Restorer SLR-27
and Restorer SLR-30.
¢ Rabi sorghum Genetic stock CRS-4 (SPV-1671)
¢ Rabi sorghum Genetic stock CRS-7 (SPV-1672)

2. Genetic enhancement for drought tolerance in rabi sorghum genotypes
(M.Y. Samdur,Prabhakar, H.S. Talwar and N. Kannababu)

Evaluation of breeding lines for drought tolerance and identification of traits associated with it; Twenty
five rabi entries comprising 4 checks (M35-1, Phule Anuradha, CSV 22 and CSV 26,) 2 advanced breeding
lines,3 segregating lines, 1 local cultivar, and 15 germplasm accessions were evaluated in 3 reliable soil
moisture environments (assured irrigation, water deficit i.e., irrigation only upto 50 days after sowing and rainfed
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ie. receding moisture conditions). Mean grain yield was 26.78, 13.26, 9.01g per plant under assured irrigation,
water deficit and rainfed conditions respectively. Based on drought susceptibility index values (DSI) germplasm
accessions IC — 343573, IC — 343584, IC — 392124, IC - 392147, IC — 392150, and IC — 305920 shown lower
DSl values under rainfed and moisture deficit conditions hence, were categorized as drought tolerant. Accession
IC- 343584 was early in maturity and performed better under rainfed condition than the checks. Accession IC-
392124 was drought tolerant, early in flowering and maturity, but produced lower yield than the checks in all
environment. Accession 1C-305920 was high yielder and drought tolerant but it took long duration for flowering
and maturity. Correlation between DSI and peduncle length were significant and negative (r=-63*) indicating
higher the peduncle length lower DSI. Lower DSI value is related to drought tolerance; hence trait long peduncle
length is also related to drought tolerance. Direct correlation between peduncle length and grain yield per plant
was negative in all environments. This show other than peduncle length some other traits like early flowering and
maturity are related to drought tolerance. Correlation between peduncle length and days to flowering under three
environments were significant and negative (r=-0.49*) indicating longer the peduncle length, earlier flowering.

Drought susceptibility index (DSI) and yield g/plant

Entries RF Stress Irrigated AVDSI biomss g/p Flowering Maturity

IC - 343573 8.9 132 15.9 0.5 56.7 61.3 100
IC - 343584 10.3 143 24.8 0.9 80.3 69.3 111.8
IC - 392124 5.8 10.1 12.0 05 47.7 56.1 994
IC - 392147 10.3 12.8 21.1 038 79.3 81.6 119
IC - 392150 13.0 16.2 28.0 0.8 85.8 75.2 116.9
IC - 305920 12.1 155 29.2 0.9 93.4 78.6 120.1
M35-1 8.3 133 25.5 1.0 70.9 72.1 116.6
P. Anuradha 6.6 164 19.9 0.7 63.4 64.2 111
CSV 22 6.9 113 34.6 13 774 78.2 117.7
CSV 26 6.8 125 27.9 11 814 76.3 118
Mean 9.01 13.26 26.78 76.81 72.8 1155
CD (0.05) Main 2.75

SubPlot 5.12

Main x Sub 8.86

3. Creating new variability for developing varieties and hybrid parents in rabi
sorghum for medium to deep soils (P. Sanjana Reddy, Prabhakar, Sunil Gomashe and JV Patil):

Evaluation of germplasm lines:

Identification of high amylopectin lines: Using Rapid iodine staining technique, 13 lines were identified to possess
high amylopectin content (90 to 100%). These include IS 23964, Hattigudur cross 2, IS 5624, IS 17994, IS
18020, IS 22119, IS 33815, IS 33887, IS 641, IS 829, IS 2269, IS 24346 and IS 27021 (Figure 1).
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Identification of germplasm lines with cold tolerance at anthesis: About 152 exotic and indigenous germplasm
lines with rabi adaptation were evaluated for a period of 3 years in two dates of sowing. Several lines were

identified as promising for individual traits.

Performance of germplasm lines for agronomic and yield traits

Trait Range Mean Desirable germplasm for the trait
Seedling vigour* 25105 4 EP 95, EP 1,EP 79, EP 82, EP 87, PEC 18
Days to 50% flowering 54 to 105 79 IS 18683
Plant height (cm) 12310 291 204 IS 11200, IS 11583
Leaf length (cm) 441078 64 IS 23574, IS 25338
Leaf width (cm) 391091 7 IS 23494, EP 82, EP 91, EP 109
Number of nodes 51013 9 EP 109
Plant colour Tan, Non-Tan - IS 473, IS 20956, IS 23494 and IS 34451 are of tan type
Aphid score* 1t05 3 EP 14, EP 23
Panicle length (cm) 8.61034.5 17 IS 11469, IS 3461, EA6
Panicle width (cm) 321070 5 EP 92, EC 8, IS 23891
Number of primaries 2710 106 59 EP 41, EP 92, EC 21, IS 23999
Grain weight per panicle under
open pollination (g) 6.41087.1 46 IS 23891, IS 11189, EP 92, EP 109
Grain weight per panicle under EP 42, EP 59, EP 95, EP 117, IS 34723, IS 1034, IS 21512 and
selfing (g) 0to 65 34 IS 34723
Panicle harvest index (self) 0.41100.93 0.73 IS 1034, IS 18368, IS 39548, EC 12, EP 87 and EP 17
Panicle harvest index (open) 0.37t0 0.86 0.73 IS 20956, IS 34451, EP 68
Dry fodder yield/plant (g) 7.310421.7 124 IS 11189, IS 11583
Seed size (9/100 seeds) 1.221t08.26 3.54 IS 23891
Pollen germinability% 0to 86 21 IS 20974, EP 106
EP 65, EP 93, EP 107, EP 113, IS 3461, IS 11919, IS 20974, IS
Pollen viability% 0t099 90 23999, IS 34722
PEC 7,1S 1034, IS 31179, IS 34728, IS 23891, IS 23574, IS
Seed set% under selfing 331099 82 10023 and IS 9742
Seed set% under open pollination 46 to 102 90 IS 1034, IS 20974

*Score taken on a 1 to 5 scale where 1= good and 5= poor

Identification of sorghum genotypes with aphid tolerance: About 270 rabi sorghum genotypes involving 52
varieties, 17 R-lines, 16 B-lines, 68 preliminary hybrids, 50 germplasm lines and 67 landraces with rabi
adaptation were evaluated in two dates of sowing. The aphid population ranged from 3 to 27 aphids per sq cm of
leaf area. The genotypes BRJ 67, R09 LIP 1884, RS 585, 296A x SPV 1411, R08 BN 195, 49B, AKRB 306, NTJ
2, 1S 34722, 104A x C43 and SLV 43 recorded less than 5 aphids per sq cm of leaf area. The damage due to
aphids ranged from score 2 to 8. The genotype CRS 20 had a score of 2 though it had 8 aphids per sq cm while
the genotypes BRJ 67, RS 585, R08 BN 195, 104B, 609 x C43, EP 14 and EC 33 had a score of 2.5.

The aphid count highly correlated with the aphid damage score. Early flowering genotypes were more damaged
due to aphid attack. Genotypes having more panicle length, less seed set% under both self and open pollination,
less grain yield and thereby low panicle harvest index under self pollination were more attacked by aphids.

Trait association contributing to aphid tolerance with agronomiclyield traits in rabi sorghum, 2013-14 rabi season

Trait Aphids/sgcm of leaf area Aphid score
Aphid score 0.49** 1.00
Days to emergence -0.03 -0.06
Seedling vigour 0.07 0.115*
Days to 50% flowering -0.16* -0.41*
Plant height (cm) 0.087* 0.06
Panicle length (cm) 0.20** 0.28**
Panicle width (cm) 0.02 -0.16*
No. of primaries 0.089* -0.07
Seed set% (Open) -0.114* -0.19%
Seed Set% (Self) -0.24* -0.25*
Single panicle weight under open pollination 0.09* -0.12%
Grain yield per panicle under open pollination 0.07 -0.16**
Panicle harvest index for open pollinated panicle -0.06 -0.30**
Single panicle weight under self pollination -0.09 -0.30**
Grain yield per panicle under self pollination -0.13* -0.35*
Panicle harvest index for self pollinated panicle -0.25** -0.34**
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Promising rabi sorghum genotypes for tolerance to clod across dates of sowing:The photoperiod
sensitiveness of rabi genotypes contributed to a reduction of grain yield by 25%. The genotypes IS 1034, IS
11189, IS 23528, IS 25338, IS 34723, EP 42, EP 57, EP 59, EP 65, EP 68, EP 87, EP 92, EP 95, EP 99, EP
117, EP 127 among the germplasm lines, Phule Yashoda, Ringni, RR 06-6, SLV 60, SLV 40, SLV 43, SLR 72
and SLR 57 among the breeding lines and 104A x C43, 104A x CRS 19, 104A x 965, 27A x 962 and 27A x CRS
7 among the hybrids had high and stable yields across two dates of sowing.

Performance of rabi sorghum genotypes across dates of sowing

Trait Date 1 Date 2 Isd(5%) CV%
Days to emergence 41 48 0.02 37
Seedling vigour 44 4.2 0.0 8.3
Days to 50% flowering 84.2 88.5 05 4.7
Plant height (cm) 201.6 184.4 38 16.9
Grain weight per panicle under open (g) 41.0 29.0 1.8 26.3
Grain weight per panicle under self (g) 42.0 29.0 1.2 28.7
Pollen germinability 16.0 19.0 - -
Pollen viability 86.0 84.0 - -
Panicle harvest index (open) 0.8 0.7 0.0 7.9
Panicle harvest index (self) 0.7 0.7 0.0 9.7
Panicle length (cm) 175 16.5 0.3 13.3
Panicle width (cm) 4.8 4.2 0.1 135
No. of primaries 52.4 48.1 11 17.9
Seedset% under open 91.0 88.0 0.9 9.0
Seedset% under self 83.0 82.0 11 11.7

Combining ability studies involving kharif and rabi parents: For deciding on crossing pattern and
determining the combining ability of parental lines, 3 rabi A-lines (104A, 45A and 310A) and 2 kharif A-lines (27A
and 296A) were crossed with 2 rabi restorers (RS 585 and AKR 354) and a kharif restorer (RS 29) to generate
15 hybrids. The hybrids were divided into four groups (kharif x kharif, rabi x rabi, rabi x kharif and kharif x rabi).
The hybrids involving 27A as female parent had greater plant height and panicle length. Hybrids involving kharif
females were early and those involving kharif restorers were sensitive to sowing date for seedset%. The hybrids
with both the kharif parents had good panicle length. The hybrids involving rabi restorers were sensitive to
sowing date for grain yield and the hybrids with atleast one the rabi parents had good seed size. Among the
lines, the rabi line 45A is a good combiner for early flowering, grain and panicle weights. The rabi line 310A is a
good combiner for seed size under open pollination. The kharif line 27A is a good combiner for panicle length,
early flowering and plant height. Among the testers, the rabi restorer AKR 354 is a good combiner for seed size
both under self and open, and RS 585 is a good combiner for early flowering. The kharif restorer is a good
combiner for panicle length, panicle and grain weight under open pollination. The grain yield under selfing was
governed by additive gene action while the seed set% under selfing was governed by dominance gene action.

Group-wise hybrid performance for agronomic and yield traits

Trait/Group KxK KxR RxK RxR
Days to 50% flowering 85 85 87 86
Plant height 191 198 184 181
Seedset% under selfing in date 1 75 92 88 91
Seedset% under selfing in date 2 98 91 67 92
Panicle length in date 1 20 17 17 16
Panicle length in date 2 20 18 21 18
Grain yield per panicle under open pollination 43 28 35 30
Grain yield per panicle under selfing 42 33 37 37
Seed size under open pollination 33 35 34 38
Seed size under open pollination 3.2 3.8 35 4.0

K- Kharif; R- Rabi
GCA effects of the parental lines

Lines Testers
Traits/Parents 310A 45A 27A | 104A | 296A AKR 354 RS29 RS585
Panicle length (cm) -0.86* | 0.34 |253*| -0.52 | -1.50* | -1.01* 1.44% -0.43
Panicle width (cm) -0.18 022 | -0.05 [ 019 [ -0.18 -0.11 0.13 -0.02
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Lines Testers

Traits/Parents 310A | 45A | 27A | 104A | 296A | AKR354 | RS29 [ RS585
No. of primaries 023 | -248 | 358 | -217 | 129 -1.20 -0.64 1.84
Single panicle weight under open (g) -3.97 550 | 537 | -239 | -4.51 -1.94 5.77* -3.83
Grain weight per panicle under open (g) -6.06* | 7.63** | 358 | -2.92 | -2.22 -2.94 5.67* | -2.73
Single panicle weight under self (g) -5.00 1127 3.73 | -2.77 | -7.23** -3.13 3.18 -0.06
Grain weight per panicle under self (g) -7.31% 111.58*| 2.80 | -3.05 | -4.02 -3.66* 2.49 1.17
Seed set% under selfing -12.76* | 4.82 | 3.13 | 443 0.39 4.72 -6.93** 2.20
Seed set% under open -10.23** | 458 | 140 | -043 | 4.67 1.12 -4.75 3.64
Grain aspect score 0.20 -0.17 | -0.25 | 0.05 0.17 -0.12 -0.03 0.15
Seed size under self (g) 0.09 0.08 |-0.23*| 0.08 -0.02 0.24** -0.35%* 0.11
Seed size under open (g) 047+ | -016 | -015 | 001 | -0.17 0.19* -0.25* [ 0.06
Days to 50% flowering 2.53* 1-1.86*] -1.13* | 0.98 | -0.52 0.80 0.70 | -1.50**
Plant height (cm) -12.32* | -6.16 |26.62**| 1.62 | -9.77 3.62 -0.74 -2.88

Sorghum breeding at AICSIP centers

1. Rahuri

Released the Sweet sorghum Hybrid RSSH-50 for green cane yield coupled with high ethanol and
tolerant to shootfly. The release proposal of this variety has been submitted to the University RRC
meeting during 2014-15. This hybrid is proposed for kharif season for western Maharashtra.

Released the rabi sorghum variety RPASV-3 for papad purpose under the name Phule Rohini. The
release proposal of this variety has been submitted to the University RRC meeting during 2014-15.This
variety is proposed for rabi season for western Maharashtra

Released the rabi sorghum variety RSSGV-46 for hurda purpose under the name Phule Madhur. The
release proposal of this variety has been submitted to the University RRC meeting during 2014-15. This
variety is proposed for rabi season for western Maharashtra

Identified the good genotypes for dough, roti and nutritional quality:AVHT 1004,AVHT 1007, AVHT
1014, AVHT 1005,IVHT 2004, 2003, 2005, 2014, 2015

Identified the good genotypes for hurda and papad purpose: RSSGV 46 for hurda , RPASV 3 for Papad

Varietal development programme: In order to develop varieties as per soil types, crossing programme for
shallow/medium and deep soil has been initiated through 7 x 7 half diallel mating system. About 42 crosses has
been effected during the rabi season and straight six crosses has been effected for hurda purpose. The Fi to Fg
generations were evaluated and promising IPS was selected. .

Generation No. of crosses No. of progenies No. of Families//IPS selected

F1 50 F1 grown
F2 51 - 400
F3 38 380 207
F4 56 329 119
F5 14 95 89
F6 6 36 36

Total 214 840 851

Restorer development programme: To develop restorer, 8 straight crosses has been affected during rabi season.
The F1 to F5 generations were evaluated and promising IPS was selected.

Generation No. of crosses No. of progenies evaluated No. of Families
evaluated /IPS selected

F1 8 F1 grown
F2 7 - 35
F3 9 45 36
F4 28 76 57
F5 6 24 20

Total 58 145 148
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B line development programme: To develop good combining B lines with round and pearly white grains, four
crosses has been effected during rabi season. The F1 to F6 generations were evaluated and promising IPS was

selected.
Generation No. of crosses | No. of progenies evaluated No. of Families
evaluated /IPS selected
F1 6 F1 grown
F2 6 - 25
F3 10 19 8
F4 6 21 20
F5 7 31 18
F6 9 9 9
Total 44 80 80

Development of rabi sorghum hybrids: The total 80 experimental hybrids has been developed on CMS lines viz.,
CMS185A, RMS 2010-10A, RMS 2010-16A and RMS 2010-24A by utilizing elite restorers.

Maintenance

Breeding:

The

rabi  CMS

2010-10A&B, RMS

2010-16A&B, RMS

24A&B,185A&B,1409A&B,104A&B,479A&B and 38A&B has been maintained through hand pollination.

Evaluation rabi sorghum genotypes/hybrids in various trials

2010-

Name of Trial

Promising Genotypes

State Trials :- State MLT

Rainfed: AKSH -660, Irrigated: Phule Revati

University Trial- MLT

Deep: RSV 1746, Medium: RSV 1736, shallow: RSV 1620
Alt .Uses: RSSGV 46 (Hurda), Alt .Uses: RPASV 3 (Papad)

Name of trial Entries tested Checks Promising genotype
Station Trial Set | (Drought) 16 P.Anuradha, P. Maulee, Sel-3, M35-1 | RSV 1794, RSV 1744
Station Trial Set Il (SFR) 17 M35-1, IS 2312 RSV 1787, RSV 1734
Station Trial Set Il (Hy-1) 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1822, RSV 1826
Station Trial Set IV (Hy-Il) 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1839, RSV 1841
Station Trial Set V (Hy-II) 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1849, RSV 1856
Station Trial Set VI (HY-IV). 17 P.Vasudha,P.Suchitra, M 35-1 RSV 1866, RSV 1864
Station Trial Set VII (HY-V). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1885, RSV 1887
Station Trial Set VIII (HY-VI). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1909, RSV 1898
Station Trial Set IX (HY-VII). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1928, RSV 1929
Station Trial Set X (HY-VIII). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1931, RSV 1940
Station Trial Set XI (HY-IX). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1956, RSV 1960
Station Trial Set XII (HY-X). 17 P.Vasudha, P.Suchitra, M 35-1 RSV 1979, RSV 1969
Registration of varieties with PPV&FRA:
Name of Pedigree Year of Registration Number
Variety Release
Notification NBPGR PPV & FRA
Phule Maulee Sel from local 1999 S.0.821 IC 296365 SI'No 411 Reg. No 77
germplasm (E) dt 13/9/2000 13/2/2003 2/7/2014
Phule Anuradha | RSLG 559  x 2008 SO 2136 (E) | IC 552492 S| No 1265 Reg. No 415,
RSLG 1175 dt31/8/2010 26/5/2007 24172014
Phule Revati CSV 216 x SPV 2010 SO 2125 (E) | IC573125 SI No 891
502 dt10/9/2012 25/6/2009 Reg. No 41, 24/1/2014
Phule Selection  from 2010 SO 2125 (E) | IC573124 SI'No 879
Panchami local land races dt10/9/2012 25/6/2009 Reg. No 29, 20/1/2014
1. Registration of sorghum genetic stocks with NBPGR
Genetic stock Traits Identified NBPGR Date
RPASV 3 Special purpose Pappad IC 612701 9-3-2015
RSSGV 46 Special purpose Hurda IC 612700 9-3-2015
RSSH-50 Special purpose ethanol IC 612699 9-3-2015
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Notification of sorghum varieties:

Single cut forage sorghum variety Phule Godhan (CSV 30F) has been notified vide S.0. No. 1919 E
dated 31/7/2014
Rabi sorghum variety Phule Suchitra has been recommended for notification in 70th CVRC, Meeting.

2. Tandur

In the station yield trial out of 11 entries tested SVT 3, SVT7 and SVT-9 were promising and outyielded
the checks with respect to grain and fodder yields.

A total of 61 yellow pericarp sorghum germplasm, 50 local collections were evaluated to identify
promising entries to be used in crossing programme.

Promising Rabi adapted, drought adapted advanced breeding entries suitable to the region were
identified in the physiology trials.

Station hybrid/varietal trial

Name of trial Entries tested Checks used Superior entries
Preliminary yield trial- | 11 CSV 22R, CSV 216R, CSV29R, M35-1 | SVT-3, SVT-7, SVT-9
Evaluation of yellow pericarp 61 N-13, N-14 NSJB 6671,SE 56
sorghum collections
Evaluation of local sorghum 50 CSV 216R, M35-1 Narayanpet 7, Pagidimarri
collections 4, Ameenpurgoud
Evaluation of private sorghum 6 - PSH-114, PSH-112
hybrids

Other points regarding the breeding material: Station breeding programme consists of segregating material of 25
crosses and 441 single plant selections.

Generation No of crosses Single plant selections
F1 25 -
F2 10 320
F3 4 65
Fa 4 30
Fs 5 24
Fs 2 2

3. Bijapur

Out of 17 newly derived back cross advanced generation (BC2F4/BC2F5) R lines evaluated, 7 lines
were found superior and retained. In B line programme, 10 lines were found superior.

In trait specific breeding programme, out of 14 families belonging to BC2F3 evaluated for drought
stress, 6 families were found superior. 17 families belonging to F4 were evaluated and 5 families found
superior. In the breeding for charcoal rot tolerance 38 families derived from BC2F2, 20 families from
BC2F3 and 33 derived from BC2F4 were subjected to evaluation. A total of 37 families were selected.
To develop medium dwarf non lodging coupled with CSV216R yielding ability, 19 BC2F4 families were
evaluated along with checks. A total of 5 families were selected.

To develop early maturing lines with maldandi yielding ability 70 BC2F4 generation lines were evaluated
and a total of 39 families selected.

To develop high yielding lines with charcoal rot tolerance 25 BC1F3/BC2F3 generation lines were
evaluated and a total of 7 families were selected and a total of 9 families were selected among 50 F4
lines that were planted.

A total of 836 germplasm lines were maintained.

R line development programme: In restorer line development programme 23 newly derived stabilized lines were
evaluated and of them thirteen lines were found superior and retained 17 newly derived (BC2F4/BC2F5)
generation R lines were evaluated and of them seven were found superior.
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Generation No. of families/crosses) evaluated No. of families/single plant selected
F8 23+5 CHECKS 13lines
BC2F5 12+checks 5 families
BC2F4 5+checks 2 families

B line development programme: With an objective of developing maldandi grain quality B lines, 16 newly derived
stabilised lines were evaluated and 9 families were found superior to checks.. 31 newly derived (BC2F5)
generation families were evaluated and of them ten were found superior and retained.

Generation No. of families/crosses) evaluated No. of families/single plant selected
F8 16+6 CHECKS 9 lines
BC2F5 31+checks 10 families

MS Conversion programme: Ten promising B lines with near maldandi grain quality types were advanced to

backcross 5 generation.

Generation

No. of families/crosses evaluated

No. of families/single plant selected

BC5

10

10 lines

Development of lines resistant to various stresses: Trait 1 : Yield improvement under drought: 14 families
belonging to BC2F3 were evaluated for drought stress and of them 6 families were found superior. 17 families
belonging to F4 were evaluated and 5 families found superior.

Generation No. of families/crosses evaluated No. of families/single plant selected
BC2F3 14+checksé&parents 06 families
F4 17+checks & parents 05 families

i. Trait 2: Charcoal rot tolerance: To derive charcoal rot tolerant lines, 38 families derived from BC2F2, 20

families from BC2F3 and 33 derived from BC2F4 were evaluated.A total of 37 families were selected.

Generation No. of families/crosses evaluated No. of families/single plant selected
BC2F2 38 +checks & parents 10 families
BC2F3 20+checks & parents 7 families
BC2F4 33+checks & parents 20 families

ii. CSV216R vielding ability +non lodging medium dwarf: With an objective of developing medium dwarf

and CSV216R yielding ability, 19 BC2F4 families were evaluated along with checks. A total of 5 families

were selected.

Generation

No. of families/crosses evaluated

No. of families/single plant selected

BC2F4

19+checks & parents

5 families selected

jii. Yield and earliness: To develop early maturing lines with maldandi yielding ability 70 BC2F4 generation

lines were evaluated and total of 39 families selected.

Generation

No. of families/crosses evaluated

No. of families/single plant selected

BC2F4

70+checks

39 families/100 plants selected

iv. Yield and charcoal rot tolerance: To develop high yielding lines with charcoal rot tolerance, 25

BC1F3/BC2F3 generation lines were evaluated and a total of 7 families were selected.50 F4 lines were
planted and 9 families were selected.

Generation No. of families (No. of crosses) | No. of families/single plant selected
evaluated

BC1F3/BC2F3 25 families+checks 7 families selected

F4 50+ checks & parents 9 families
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Station hybrid/varietal trial

Trial name No of entries checks No. of families selected

PVT-| 16 DSV 4, DSV 5, M 35-1, CSV 216R, BJV 44, CSV 29R 5

PVT-II 16 -do- 5

PVTIII 16 -do- 7

PVT-IV 19 -do- 7

PVT-V 13 DSV 4, DSV 5, M 35-1, BJV 44, CSV 29R 5

PVT-VI 20 M 35-1, BJV 44, CSV 29R & CSV 22 5

BLT 22 104B, CSV 22, CSV 216R, BRJ 204, BJV 44, CSV 29R 9

RLT 28 R 354, CSV 22, M 35-1, BJV 44, CSV 29R 13

PPHT 8 DSV 4, SPV 2217, M 35-1, BJV 44, CSV 29R, CSH 13R Yet to be ascertained
MLT 8 DSV 4, M 35-1 & BJV 44 Yet to be ascertained
Specialty grain 72 M 35-1, AKJ-1, SMJ-1, KMJ-1 Yet to be ascertained
trait trial

Landrace trial 90 M 35-1 Yet to be ascertained
Varietal F1 trial 28 DSV 4, DSV 5, CSV 216R, M 35-1, M 35-1, AKJ-1, SMJ- Yet to be ascertained

1, KMJ-1
4. Dharwad

Two ICAR and 6 station trials comprising hybrids and varieties were conducted to identify superior variety/ hybrid
with better grain quality & improved tolerance to shoot fly and charcoal rot without compromising fodder yield.

Station hybrid trial-l; Out of 15 Hybrids tested, none of hybrids were Superior against recently released
variety SPV-2217. However SHD-62(5084) and SHD-64(4875) were hybrids with higher grain yield
among test hybrids.

Station hybrid trial-1l: None of hybrids were Superior to varietal check M-35-1 except recently released
variety SPV-2217 which recorded statistically superior grain (5093kg/ha) and fodder yield (11.2 ton/ha)
over check.

Station Varietal Trial -I ; Among 18 Varieties tried, four entries viz, SVD-1301(4431kg/ha), SVD-
0770(4320), SPV-2217(4292) and SVD- 808(4014) recorded significantly superior grain yield over
check M-35-1(3292 kg/ha) and similarly these entries recorded superior fodder yield over M-35-1(5.2
ton/ha) except SVD-1301 entry.

Station Varietal Trial-Il: Among another set of 18 entries tried, six entries viz, SVD-1266(4834kg/ha),
SVD-1269(4667), SVD-1276(4236) SVD-1270(4139) and SPV- 2217(4125) exhibited significantly
superior grain yield over check M-35-1(3195 kg/ha) and one genotype viz., SPV-2217 for fodder yield.
Station Varietal Trial-lll: As many as four genotypes viz., SPV-2217(4403kg/ha), SVD-806(4403), SVD-
765(4098) and SVD- 1277(3889) recorded significantly superior grain yield over check M-35-1(2847.0
kg/ha). However out of these, SPV- 2217 and SVD- 0765 also recorded significantly superior fodder
yield over check.

Local varietal trial : Among promising local varieties tested with two checks, none of local varieties
recorded superior performance over check MS-35-1(4181 kg/ha) except Lakmapur local which
recorded higher grain yield of 4278kg/ha and significantly superior fodder yield of 7.8ton/ha as
compared to M-35-1(5.8 ton/ha).

Generation of breeding material: 67 F1 crosses were evaluated & 57 were advanced to next generation
and 115 selections were made in various generations from F2 to F4. As many as 214 local germplasm
lines along with 64 selected (out of 4000 lines) lines were grown for evaluation cum maintenance
purpose.

Other breeding material

A B lines-12 pair, R lines- 15, Experimental hybrids-12 and varietal selections-11

Performance of entries in Station hybrid/varietal trial

S.No. Name of trial | No. of entries tested Checks used Superior entries
1 SHT-I 10 M-35-1& SPV-2217 SHD-62 & SHD-64
2 SHT-II 16 SPV-2217 SPV-2217
3 SVT-I 18 M-35-1& SPV-2217 SVD-1301,SPV-2217,SVD-808& SVD-770
4 SVT-lI 18 M-35-1& SPV-2217 SVD-1266,SVD-1269,SVD-1276& SVD-1270
5 SVT-II 13 M-35-1& SPV-2217 SPV-2217,SVD-806,SVD-765 & SVD-1277
6 LVT 18 M-35-1& SPV-2217 LAKMAPUR LOCAL
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5. Akola

A) Development of male sterile lines: About 31 pairs in BC Ill, 33 pairs in BC IV, 24 pairs in BC V, 36 pairs in
BC VI have been harvested. Besides, 5 crosses in Fy generation were planted and selections were made.

Development of male sterile lines

Generation Crosses No. of IPS selected
F9 (BxB) (104B x 422B x 296B x 104B) X (422B x 296B) 9.1 1
( Akms 68.1B x 422B x 296B) X (104B x 296B x 23B)
(Akms 45B x 296B x 1409B
(
(

Akms 69B x AKRms 75B)
Akms 69B x AKRms 66B)
Total

~N N

B. Development of restorer lines: Desirable restorer lines in rabi programme required earliness, good fertility
restoration in winter season, better grain and fodder yield, good grain qualities and good combining ability. We
have developed 50 restorer lines tolerant to shoot-fly with good rabi adaptation. Besides, we have also
developed 10 restorer lines with earliness and 25 restorer lines for high yield and its contributing traits.

Rabi breeding material planted during rabi 2014-15.

Generation Crosses No. of IPS planted
SPV-1380 x Ringani x M35-1 1
SPV-1595 x M35-1 2
F10 (RxR) SPV-504 x AKR-354 3
SPV-504 x Raichur 1
Total 7

Similarly, 3 selections have been planted in F7 generation for advancement in restorer development programme.

Rabi breeding material planted during Rabi 2014-15

. No. of IPS selected
Generation Crosses
Fs 1) SPV-504 x SPV-1595 1
2) P.motix Sind-23 1
(RxR) 3) P.motix AKSV-13 R 1
Total 3

Further, from following eight crosses in Fs generation 35 selections have been made.

Rabi breeding material planted during Rabi 2014-15.

Generation Crosses No. of IPS Planted
P. Moti x SPV 504 3
P. Moti x CSV 216 R 5
P. Moti x AKSV- 13 R 9
Fe CSV-18 Rx M 35-1 6
(RxR) M35-1x CSV - 18R 5
CSV-216 RxCSV-18R 2
SPV- 504 x Raichour 1
SPV- 504 x P. Moti 4
Total 35

New crosses generated: M-35-1 X PHULE VASUDHA, M-35-1 X CSV-22-R, PKV KRANTI X CSV-26R, PKV
KRANTI X PHULE VASUDHA, M-35-1 X CSV-26 R, PKV KRANTI X CSV 13R AND KV KRANTI X CSV-29 R
New crosses generated for Hurda: SAKHARI MOKARI X SAS 8-4 , 3) SAKHARI MOKHARI X PARBHANI
MOTI , SAKHARI MOKARI X DSV-4 4) SAKHARI MOKHARI X PHULE UTTARA

6. Parbhani

e At Parbhani 131 single plant selection were made in R lines from 77 segregating populations.
e While in B line development porgramme 141 single plant selections were made from 65 segregating
populations. For shootfly breeding, 65 SPS were made each for R and B line improvement.
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e For drought tolerance 67 individual plant selections were made in advanced generations. 86 back cross
pairs were attempted in 29 inbred lines of MAS progenies of 6 crosses for developing high yielding
shootfly tolerant.

e 140 germplasm lines selected from 4000 germplasm stock (2013-14) were screened..

R line Development programme ( Rabi)

Generation No. of crosses evaluated/effected No of families /single
plant selected
FO 09 -
F1 12 10
F2 06 50
F3 20 (10515 x 9825 REC, PVR 658 X 10538 and 10704 X 10511) 53
F4 16 (5 crosses : Dagdi X PVR 906, BSV 4 X PVR 652, DSV 4 X 08
10538, Dagdi X PVR 652, RSV 1130 X DSV 4)
F5 14 (MAS 1076-1 X RSF 16-3, MAS 1071-1 X RSF 12-4, MAS 10
1076-1 X RSF 12-4, MAS 1071-1 X RSF 16-3 and MAS 1076-1 X
RSF 19-3)
Total no. 77 131
B line Development programme ;Rabi
Generation No. of crosses evaluated/effected No of families /single plant selected
FO 08 -
F1 07 07
F2 10 52
F3 22 (from 5 crosses ) 69
F4 11 (from 3 crosses ) 09
F5 07 04
Total no. 65 141

Trait specific line development programme: 65 SPS were made each for R and B line improvement from 60
and 54 advanced generations developed using resistant sources viz., IS 135405, IS 135379, PSFR 4, PSFR 5,
IS 2312, IS 18551, ICSB 434, REBT 1004, SPV 1411 and MAS selected lines.

R line Development programme

Generation No. of crosses evaluated/effected No of families /single plant selected

FO 10
F1 12 12
F2 05 20
F3 07 16
F4 12 08
F5 14 09

Total no. 60 65

B line development programme for shoot fly

Generation No. of crosses evaluated/effected No of families /single plant selected

FO 12 -
F1 08 08
F2 07 18
F3 12 32
F4 05 03
F5 10 04

Total no. 54 65

For drought tolerance 15 F1s, 8 F2, 16 F3s were evaluated and 67 SPS were selected on the basis of earliness,
chlorophyll SPAD reading and grain weight per plant. Phule Anuradha, M-35-1, SLV 182, SLV 1171, SLV 193,
CRS 50, BJR 343 and BJR 376 were used as donor parents for developing theses populations.

MS conversion programme : 29 BC 1 F1 progenies of 6 inbred lines of PMS 20B genetic back ground, differ for
shootfly resistant QTLs were advanced and 86 back cross pairs were attempted to get BC 2F1.
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Name of back cross BC generation No. of pairs

{(PMS 20A X MAS 1076-1) X MAS 1076-1} BC1F1 15
{(PMS 20A X MAS 1062-5) X MAS 1062-5} BC1F1 16
{(PMS 20A X MAS 1261-3) X MAS 1261-3} BC1F1 18
{(PMS 20A X MAS 1061-4) X MAS 1061-4} BC1F1 12
{(PMS 20A X MAS 1071-1) X MAS 1071-1} BC1F1 12
{(PMS 20A X MAS 1264-3)X MAS 1264-3} BC1F1 13

TOTAL 6 86

Station hybrid / varietal trial

Name of trial No. of entries | Checks

State Multilocation Varietal cum Hybrid Trial (rainfed) 20 P.Vasudha, P.Rewati, SPV1411
Priliminary Varietal trial 20 SPV 1411, SPV 1595, M-35-1
PHT -1 52+3 CSH-15R, SPV 1411 and M-35-1
Evaluation of F1s for grain and fodder yield and shootfly tolerance. 32 CSH-15R, SPV 1411 and M-35-1
Evaluation of germplasm lines for yield attributing traits. 80 SPV 1411 and M-35-1
Evaluation of germplasm lines for shootfly tolerance. 140 IS 18551 and Swarna

Other breeding material: A B lines:Kharif-15, Rabi-12, R lines (16-Kharif & 14 Rabi), Hybrids (35-Kharif & 20 Rabi)

7. Kovilpatti

e A high yielding dual purpose sorghum culture TKSV 0809 recorded grain yield of 2999 kg/ ha over 141
yield trials, registering 16.9% and 24.7% increase over the checks K 8 (Local) and CSV 17 (National)
respectively. TKSV 0809 recorded the dry fodder yield of 11.56t/ ha which is 34.2% and 41.3%
increase yield over K8 and CSV 17 respectively. This was released as K 12 for the winter rainfed
vertisol tracts of Tamil Nadu during 2015.

¢ A high yielding grain sorghum cultures TKSV 1036 and single cut forage sorghum TKFS 11109 which
consistently performed under rainfed vertisol condition are proposed to Multilocation testing in 5
locations of TNAU.

1. Hybrid development programme:Evolution of high yielding hybrids better than CSH 23 and hybrid Lakshmi

Generation | No. of crosses evaluated No. of Hybrid selected
F1 176 20
F1 49 20

2. Rline development better than K 8/CSV 17 for Grain Sorghum and K 11 for Forage Sorghum (SC)

Generation No. of crosses No. of families / single plant Purpose of selection
evaluated selected
F2 104 45 Grain Sorghum-45, Forage sorghum-20
Fs 108 24 Grain Sorghum-24, Forage sorghum-16
Fa 17 10 Grain Sorghum-10, Forage sorghum-4
Fs 8 3 Grain Sorghum-3, Forage sorghum-2
Fs Bulk 6 Forage Sorghum
Fz Bulk 4 Grain Sorghum-4, Forage sorghum-2
3. Station Hybrid / Varietal Trial:
Name of the Trial Entries tested Superior entries
Station trial — Grain Sorghum 21 TKSV 1042, TKSV 1036, TKSV 1045
Station Forage Sorghum Trial (SC) 11 TKFS 11109, TKFS 1199 and TKFS 1047
Multilocation Trial - Grain Sorghum 9 MLT-G-02-08-14, MLT-G-02-04-14, MLT-G-02-07-14
Multilocation Trial — Sweet Sorghum 4 SS-1414, SS-1415 and SS-1413
Multilocation Trial - Forage Sorghum 5 FS-1407 and FS-1404
Preliminary Yield Trial — | Grain Sorghum 7 TKSV 1158, TKSV 1161, TKSV 1146, TKSV 1103
Preliminary Yield Trial - Il Grain Sorghum 15 TKSV 1310, TKSV 1311, TKSV 1306, TKSV 1308
Preliminary Yield Trial — | Forage Sorghum 11 TKFS 1050, TKFS 11107, TKFS 11102
Preliminary Yield Trial — Il Forage Sorghum 4 TKFS 1302, TKFS 1301

Other breeding materials: A/B lines: 15, R lines: 225, Experimental hybrids: 158, Varietal selections: 2 and
Chencholam selections: 1
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8. NAU, Surat

Four trials on grain sorghum was successfully conducted at five locations.
e In LSVT, at Mangrol genotype PKV Kranti (3249 kg/ha) found significantly superior over better check
BP-53(2502 kg/ha) for grain yield.
e Inrespect to dry fodder yield at Achhalia, genotype PKV Kranti (8577 kg/ha) found significantly superior
over better check BP-53(7164 kg/ha).

Rabi-2014-15
1. Evaluation of F4 Generation- Grain (DSR material) — 28 lines sown.
2. Crossing programme (4 x 5)-NMS [Early, Grain quality and Hudda variety].
3. Crossing programme on Grain(6x10 )and forage(4x15) Sorghum.
4. A BandR line maintenance (9+24)
5. Evaluation and maintenance of rabi sorghum germplasm (112)

Other breeding material

Rabi 14-15
S.No | Breeding activities Lines/crosses
1 Evaluation and maintenance of Rabi sorghum germplasm 51+61
2 Crossing programme (4 x 5)-NMS 20
[Early, Grain quality and Hudda variety].
3 A, B and R line maintenance (9+24) 33
4 Crossing programme- Grain Sorghum- PG student 6x10
5 Crossing programme- Forage Sorghum- PG student 4x15
6 Evaluation of F4 Generation- Grain (DSR material) 28
Early Summer: 2015
Breeding activities Lines/Crosses sown
7 Evaluation of Fs and further generation-Grain (Station material- Non-MS based 70+24=94
8 Evaluation of F2 generation (from L x T- NMS —Grain) — for development of rabi 32
genotypes
9 Evaluation of F2 (from Diallel- NMS —Grain) — for Roti quality and Grain mold resistance. 28
10 | Evaluation of Fs Generation- Forage sorghum 16
11 | Evaluation of Fs and further generation (Forage)Generation 48

Awards/ Rewards/ Recognition received / Trainings attended and organised

1. Awards

1. “Outstanding partnership World Award-Asia 2014" in recognition of significant partnership
achievements under Hope Project in South Asia on 12t December,2014 at ICRISAT, Hyderabad for
MPKV, Rahuri, VN MAU, Parbhani and DSR, Hyderabad..

2. Best Poster award at 2" UP Agricultural Science Congress, Theme 6; Live stock management and
fisheries, held on 14-16, June 2014 for the Absract: Heterosis studies for bio-ethonol and biomass
production in F1 hybrids of sweet sorghum by Bahdure DM, Marker S, Umakanth AV, Prabhakar,
Gideon J Synrem, Naresh Kumar L and Sunil Kumar, 2014.

3. Dr. ST Kajjidoni, UAS, Dharwad received Dr. R. B. EKBOTE National Award by Agharka Research
Institute, MACS, Pune in 2014 for Excellent performance in the field of Genetics & Plant breeding..

4. Dr. ST Kajjidoni was appointed as University Head, Department of Genetics & Plant Breeding, UAS,
Dharwad.

2. Training attended by the Scientists

1. Dr.S.R Gadakh, Dr. M.S Shinde and Prof S.V Nirmal attended the Scientist field day at ICRISAT,
Hyderabad on 17-20 Feb 2014.

2. Dr. M.S Shinde and Prof S.V Nirmal attended the Winter School training on micrometrology at Pune on
2/9/2014 t0 22/9/2014.

3. Dr.S.R Gadakh,Dr. U. D. Chavan, Dr. D.D Dudhade, Shri. U.S. Dalvi, Dr. M.S Shinde and Prof S.V
Nirmal attended CRP meeting held at Yashada Pune dated 16/6/2014
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Prof. U. S. Dalvi, Shri. V. R. Patil and Smt. R. S. Bhoge attended one day Work on Impact Analysis for
Agril-Technologies in Research Education and Extension dated 6% Feb., 2015.

Dr. S. R. Gadakh, S. V. Nirmal and U. S. Dalvi. National Seminar on Global Opportunities in Agril.
Entrepreneurship / Business (GOAEB).

Sujatha K and Pushpavalli SNCVL attended refresher course on Biodiversity, PVP, IPR and related
issues in Agriculture vis a vis seed industry from 2-4 August 2014 at Directorate of Sorghum Research,
Hyderabad

Sujatha K and Pushpavalli SNCVL attended a 21 day training programme from 10t sep to 30" sep 2014
on Advances in production technology of millets and pulses at TNAU, Coimbatore.

Sujatha K and Pushpavalli SNCVL participated in millets festival organized by Professor Jaya Shankar
Telangana state Agricultural University and Dept of Agriculture, Govt of Telangana from Feb 28 to
March 15t 2015 at necklace road, Hyderabad.

3. Training/Field days organized
e A field cum one day workshop on rabi sorghum in collaboration with KSAD at Siddnal village

Ramadurg was organized on 27.1.2015 by Sorghum Project, UAS, Dharwadand and visited large
scale demonstration plot of SPV-2217 variety.

A field day on SPV-2217 (post rainy) was organized in farmers field on 20-2-2015 at Nagavi village (
Gadag district) Sorghum Project, UAS, Dharwadand in joint collaboration with EEU& JDA Gadag, 250
farmers from in and around village attended field day and expressed their satisfaction about new variety.
The performance SPV-2217 variety has been appreciated by JDA, Gadag & Sri G. R. Odugoudar
former board member UAS Dharwad & progressive farmer.

ARS, Tandur conducted field day as a part of Frontline line demonstrations programme at Gopalpur
village, Peddamul madal, Ranga Reddy district on 13.3.2015

Publications

1. International

1.

2.

Chavan, U. D., Patil, S. S., Dayakar Rao, B. and Patil. J. V. (2015). Processing of sorghum for flakes
and their products. European Journal of Molecular Biology and Biochemistry. 2 (1): 49-58.

Chavan, U. D., Katkale, S. V. and Chavan, K. D. (2014). Effect of subsequent cutting on nutritional
quality of fodder grasses. J. Agric. Res. Technol. 39(3): 381-385.

Kannababu N , Rao SS, Prabhakar B and Shyamprasad G, Srinivasababu K, Dhandapani A and Patil
JV. 2014. Genetic Variability for Seed Ageing and Longevity Among the Advanced Sweet Sorghum
Genotypes and Cultivars, Sugar Tech, DOI 10.1007/s12355-014-0361-y

Sanjana Reddy P, Reddy BVS and Srinivasa Rao P. 2014. Genotype by sowing date interaction effects
on sugar yield components in sweet sorghum (Sorghum hicolor L. Moench). SABRAO Journal of
Breeding and Genetics 46 (2) 241-255.

Shobha Immadi, Manjula Maralappanavar, Patil, S.S. and Gowramma Sajjanar, 2014, Penetrance,
expressivity and inheritance of axillary branching in somaclonal mutant of sorghum (Sorghum bicolor
L.). Euphytica, 196(3):449-457.

2. National

1

2.

Anand Y and S. T. Kajjidoni 2014 Genetic enhancement of grain size and other productivity related
traits through induced variability in kharif sorghum. Karnataka J. Agric. Sci., 27: 121-124.

Bhagwat, VR, Shyam Prasad G, Prabhakar, Pawar, DB, Biradar AP, Srinivas Babu K, Kalisekar A,
Subbaryudu, BS and Patil JV.2014.Detection of durable resistant sources for sugarcane aphids,
Melanaphis sacchari and their mechanisms of resistance in post rainy sorghum, Indian Journal of
Agricultural Sciences 84 (10): 1274-7.

Bahadure DM, Marker S, Umakanth AV, Prabhakar, Patil JV, and Synrem GJ. 2014. Assessment of
genetic diversity for biomass related traits in Sweet Sorghum (Sorghum Bicolor (L.) Moench, IOSR
Journal of Agriculture and Veterinary Science, 7, (8): 32-34
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bansode, VV, D. K. Kawadkar, D. N. Kshirsagar, V. D. Pawar and A. W. More. Studies on effect of
soaking time, temperature and pH on the yield of sorghum starch (sorghum bicolor) variety PVK801.
(The bioscan 9(4) : 1455-1458, 2014 an International quarterly journal of life sciences).

Borade, R. M, Dalvi,U.S. Lokhande, K.H., Naik R. M. and M. S. Shinde( 2015). Influence of stage of
harvesting on composition of sweet sorghum bioinfolat 12(B): 219-223.

Dhutmal,RR, S. P. Mehetre, A. W. More, H. V. Kalpande, A. G. Mundhe and Sayyad Abubakkar A. J.
Variabity parameters in Rabi sorghum (sorghum bicolor L. Moench) drought tolerant genotypes. The
bio-scan 9(4) : 1455-1458, 2014 an International quarterly journal of life sciences).

Kalpande, HV, S.K. Chavan, AW. More., V.C. Havinale, V.S. Patil and M.B. Misal.Geneticvariability and
correlation studies in selected in F4 population of sorghum (sorghum bicolor (L.) Moench). Bioinfolet, a
quality journal of life sciences.Vol. 11 no. 4. Oct. Dec. 2014

Kalpande, HV, A.W. More., S.K. Chavan, and Ramovtar Meena. Assessment of genetic diversity in
American cotton (Gossypium hirsutum L.) through RAPD, ISSR and SSR markers for crop
improvement. Green Farming. An international journal of applied Agriculture and Horticultural
sciences.Vol.6(2):March- April. 2015.

Kalpande, HV, A. W. More, J. D. Deshmukh, and A. N. Naiknaware. Genetic diversity analysis of
soybean (Glycine max L.) cultivars revealed by PCR based molecular markers. Green farming Vol. 6 :
1-4; 2015.

Nirmal S.V., Gadakh S. R. Bhoge R. S. Dalvi U. S. and Shinde M. S. (2014). Evaluation of diverse
germplasm of rabi sorghum for rabi adoptation on medium soil. Crop Res. J. (Accepted on 28/10/2014).
Nirmal S.V., Gadakh S. R. Bhoge R. S. Dalvi U. S. and Shinde M. S. (2014). Evaluation of post rainy
sorghum genotypes for drought tolerance on medium soil. Res. On Crop J. (Accepted on 27/10/2014.
Nirmal S.V., Gadakh S. R. Bhoge R. S. Dalvi U. S. and Shinde M. S. (2014). Physiological traits
associated with high biomass accumulation in sweet sorghum genotypes and hybrids. Bioinflolet
(Accepted on 3/8/2014)

Nirmal S.V., Gadakh S. R. Bhoge R. S. Dalvi U. S. and Shinde M. S. (2014). Physiological
characterization of rabi sorghum genotype for drought tolerance under rainfed and irrigated condition.
Ind. J. applied Res. 5(4): 23-27.

Padmashree, N. K. Sridhar and S. T. Kajjidoni.2014.Combining ability studies in forage sorghum
[Sorghum bicolor (L.) Moench] for yield and quality parameters.Karnataka J. Agric. Sci., 27: 449-453.
Patil JV, Sanjana Reddy P, Prabhakar, Umakanth AV, Sunil Gomashe and Ganapathy KN.2014.History
of post-rainy season sorghum research in India and strategies for breaking the yield plateau, Indian J.
Genet., 74(3): 271-285.

Patil JV, Sanjana Reddy P, Prabhakar, Umakanth AV, Sunil Gomashe and Ganapathy KN. 2014.
History of post-rainy season sorghum research in India and strategies for breaking the yield plateau.
Indian Journal of Genetics and Plant breeding 74(3): 271-285.

Pawar D. B. Bhoge R.S. and Gadakh S. R.(2015) Influence of weather parameters on the incidence of
sorghum shootfly. Ind. J. applied Res. 5(4): 764-766.

Prabhakar, Patil JV and Sanjana Reddy P. 2014. Rabi sorghum improvement: past, present and future,
Karnataka J. Agric. Sci., 27 (4):433-444.

Sanjana Reddy P, Patil JV and Phani Krishna T. 2014. Response of diverse groups of sorghum
(Sorghum bicolor (L.) Moench) genotypes to low temperature stress at anthesis. Indian Journal of
Genetics and Plant breeding 74(4): 444-449.

Sujatha K, Pushpavalli SNCVL and Shivani D. Stability of yield and related traits in drought adapted
advanced breeding lines of Rabi sorghum (Sorghum bicolor (L.) Moench) (Accepted).Electronic journal
of plant breeding.

Sujatha K and Pushpavalli SNCVL. Genetic divergence for yield attributing traits in the Rabi sorghum
germplasm. Accepted. Electronic journal of plant breeding.

3. Papers presented in international / national trainings/ conferences

1

Prabhakar, N. Kannababu, Ch. Shashidhar Reddy and DM Bahadure. 2014. Improved genotypes for
rabi sorghum, presented at Model Training Course on “Improved sorghum cultivation and value-addition
perspectives” held on 22-29 September, 2014, Directorate of Sorghum Research, Hyderabad
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2.

Sujay Rakshit, Prabhakar, Ganapathy KN, Gomashe SS, Swapna M, Mehtre SP, Gadakh SR, Ghorade
RB, Kamatar MY and jadhav BD.2014. GGE biplot analysis of genotype x environment interaction in
rabi sorghum multi-locational data. , National Symposium Crop Improvement for Inclusive Sustainable
Development, PAU, Ludhiana held on November 7-9, 2014, p15-17. .

4. Abstracts presented at Conferences/ Symposia

1.

Bahdure DM, Marker S, Umakanth AV, Prabhakar, Gideon J Synrem, Naresh Kumar L and Sunil
Kumar,2014. Heterosis studies for bio-ethonol and biomass production in F1 hybrids of sweet sorghum,
presented at 2"d UP Agricultural Science Congress, held on 14-16, June 2014.

Prabhakar, Elangovan M, Kannababu N and Bahadure DM. 2014. Utilization of indigenous and exotic
germplasm for development of diverse parental lines in rabi sorghum, Presented at National
Symposium Crop Improvement for Inclusive Sustainable Development, PAU, Ludhiana held on
November 7-9, 2014, p111.

Prabhakar, Kannababu N, Shinde MS, Biradar BD and Patil JV. 2014. Exploitation and assessment of
heterosis in rabi sorghum hybrids across locations, National Symposium Crop Improvement for
Inclusive Sustainable Development , PAU, Ludhiana held on November 7-9, 2014, p112

Rao SS, Patil JV, Gadakh SR, Nirmal SV, Shinde MS, Solumnke VD, Kokate RM, Ashwathama VM,
Chimmad VP, Pawar, KN, Jirali DI, Channappa Goudar, Prabhakar, Vijay Kumari, G, Rayudu BS,
Mishra JS, Talwar HS, Seetharama, N and Rana BS.2014.Improving dryland sorghum for abiotic stress
and climate change adaptation-An overview of research progress, Presented at ISSP South Zonal
Seminar on “Physiological and Molecular Interventions for Improving Crop Productivity” 23rd January
2014 at Agricultural College Bapatla, Andhra Pradesh, India..

5. Book Chapters

1. Dayakar Rao, B., Chavan, U. D., Vishala, A. D. and Patil, J. V. (2014). Sorghum value added products.
Directorate of Sorghum Research, Hyderabad. 1-75. ISBN: 81-89335-48-0.

2. Prabhakar, N. Kannababu, Ch. Shashidhar Reddy and DM Bahadure. 2014. Improved genotypes for
rabi sorghum, presented at Model Training Course on “Improved sorghum cultivation and value-addition
perspectives” held on 22-29 September, 2014, Directorate of Sorghum Research, Hyderabad.

3. Sajjanar G.M., Biradar B.D. and Soregaon C.D., 2015, Hingari Jola-Uttar Karnatakadalli Tali Abhivruddi
mattu Utpadakateya Pragati. Technical Bulletin in Kannada released during Krishi Mela-2014, Regional
Agricultural Research Station, Bijapur.

6. Poster

1. Bahdure DM, Marker S, Umakanth AV, Prabhakar, Gideon J Synrem, Naresh Kumar L and Sunil
Kumar, 2014. Heterosis

2. studies for bio-ethonol and biomass production in F1 hybrids of sweet sorghum, Presented at 24 UP
Agricultural Science Congress, Theme 6: Live stock management and fisheries, held on 14-16, June
2014.

3. Sujatha K, Pushpavalli SNCVL and Shivani D. 2014."Stability analysis for yield and related traits in the

landraces of rabi sorghum” in the National seminar on challenges and innovative approaches in crop
Improvement held from 16% to 17t December, 2014 at Agricultural college and Research institute,
Madurai, Tamilnadu Agriculture University.
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