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Executive summary 
 
During 2012-13, 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 etc. Efforts were made to use biotechnological tools as well towards improvement of grain sorghum. 
Efforts were also made to develop inter-institutional hybrids, under which promising MS lines were shared across 
centers and new experimental hybrids were developed, which were tested under multi-location trials. 
 
Multi-location AICSIP trials: During the year 2012-13, the following 5 multi-location yields trials were conducted 
across locations.  
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1.  Advanced Varietal and Hybrid Trial-I (Deep soil)  2.  Initial Hybrid Trial (Deep soil)  
3.  Initial Varietal Trial (Deep soil) 4.  Initial Varietal and Hybrid Trial-II (Shallow soil) 
5.  Parental line trial 
 

Advanced Varietal and Hybrid Trial (Deep soil): In this combined trial of varieties and hybrids, 5 varieties and 
1 hybrid along with 4 checks were evaluated for grain and fodder yield and other agronomic traits (Table 1). 
 None of the varieties and hybrid was superior to the checks. The variety SPV-2144 (9257 kg/ha) gave 

significantly better fodder yield than the check CSV 22 (7252 kg/ha) and was superior by 27.64 %. Other 
varieties which gave more than 5% fodder yield than the check were SPV-2139 (7699 kg/ha), SPV-2140 
(7668 kg/ha) and SPV-2152 (7655 kg/ha). 

 

Initial Hybrid Trial-I (Deep soil): In this trial of varieties, 7 hybrids along with 3 checks were evaluated for grain 
and fodder yield and other agronomic traits (Table 2). 
 The hybrids SPH-1741, SPH-1746 and SPH-1744 showed superiority both for grain and fodder yield in the 

trial. The hybrids SPH-1741 (2870 kg) and SPH-1742 (2794 kg/ha) were significantly superior to CSH 15R 
(2432 kg/ha) by 18.01% and 14.88%, respectively. The hybrid SPH-1746 (6923 kg/ha) was significantly 
superior to check CSH 15R (5840 kg/ha) by 18.54%. 

 

Initial Varietal Trial (Deep soil): In this trial, 18 varieties along with 3 checks were evaluated for agronomic traits 
(Table 3). 
 The variety SPV-2215 exhibited better grain and fodder yield than the check CSV 22. The varieties SPV-

2215 (2567 kg/ha) and SPV-2217 (2553 kg/ha) were significantly superior to check CSV 22 (2232 kg/ha) by 
15.0% and 14.4%, respectively. The variety SPV-2224 (7401 kg/ha) was significantly superior to the check 
CSV 22 (6507 kg/ha) by 13.74%. 

 

Initial Varietal and Hybrid Trial-I (Shallow soil): In this combined trial of varieties and hybrids, 11 varieties and 
1 hybrid along with 5 checks were evaluated for agronomic traits (Table 4). 
 None of the varieties/hybrid was better than the checks Mauli and Phule Anuradha. The varieties SPV-2239 

(4697 kg/ha), SPV-2234 (4637 kg/ha) and SPV-2240 (4604 kg/ha) gave fodder yield better than the check 
Phule Anuradha (4739 kg/ha). 

.  

Parental line trial: A combined (kharif and rabi) parental line trial consisting of 38 parents (14 A lines and 24 R 
lines) was conducted at Nandyal, Parbhani and Hagari (Table 5).  
 There was good synchronization in parental lines (A/R lines) as the A and R lines flowered between 68 to 72 

days. So, they can be sown simultaneously and staggered sowing is not necessary. The high yielding CMS 
lines and R lines were PMS-71A, 185A, PMS-8A,, 104A, SLR-75, SLR-84, SLR-96, RSV-799, C-43, AKR-
492, AKR-504 and SSV-84. Surprisingly R lines were more potential than CMS lines. 

 

Coordinated sorghum breeding research 
 A total of 94 experimental hybrids along with 5 checks (CSH 15R, CSV 22, M 35-1, Phule Vasudha in deep 

soils and CSH 15R, Phule Maulee, M 35-1, Phule Anuradha in shallow soils along with a local check) were 
evaluated at 2 locations (Mohol, Solapur) in shallow soils and at 5 locations (Akola, Bijapur, Dharwad, 
Parbhani and Rahuri) in medium to deep soils.  

 AKR 47 A × RR06-1, AKR 66A × RS 585, 1409A × RSV 1098, AKRMS 66-2A × RSV 1188, SLA 20A × SLR 
57 and PMS 253A × SLR 68 were superior to CSH 15R for grain and fodder yield in shallow soil. 

 AKR 47 A × RSV 1006, 49A × RS 585, AKR 66A × RSV 1188, AKR 66A × SPV 1830, AKR 66A × RSV 
1704, AKRMS 45A × RSV 962, AKR 66A × RSV 962, AKR 66A × RSV 1209,  AKR 66A × SPV 1546 and 
AKRMS 66-2A × SPV 1359 were superior to CSH 15R for grain yield and fodder yield in medium soil. 

 

Rabi sorghum breeding at DSR 
 Rabi sorghum variety SPV 1829 was released and notified as CSV 26 by Central Varietal and Release 

Committee for cultivation under shallow soils of rabi growing regions of Maharashtra and Karnataka. At 
National level, the variety SPV-1829 exhibited superiority over the checks Mauli and M35-1 for grain and 
fodder yields under shallow soils in multi-location trials of AICSIP from Rabi 2007-08 to 2010-11.  

 Evaluation of improved breeding lines in shallow-medium and deep soils separately, indicated that 30 
promising varieties ( 14 in shallow-medium and 16  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.  
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 Selected varieties for shallow-medium soils were SLV-15, 34, 40, 43, 50, 73, 91, 97, 100, 101, 111, 116, 123 
and 135 and for deep soil, the varieties were  SLV-15, 34, 43, 60, 97, 118, 123, 125, 130, 131, 132, 133, 
152, 156, 163, 165.  

 Fifteen new CMS lines (SLA-9, 10, 12, 19, 29, 35, 45, 46, 56, 59, 60, 73, 82, 101 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.  

 B and R line improvement for diversifying genetic base led to selection of 23 B lines out of 62 and 32 R lines 
out of 83 lines with rabi traits. Twelve test hybrids, superior to CSH-15R for grain and fodder yields were 
selected. 

 Selected B lines were SLB-9, 10, 12, 19, 22, 29, 35, 45, 46, 56, 58, 59, 60, 73, 80, 82, 96, 101 124, 125 and 
150.  Selected R lines were SLR-10, 13, 17, 24, 30, 31, 47, 57, 60, 67, 70, 72, 75, 87, 89, 90, 91, 97, 103, 
104, 118, 123, 128, 130, 136, 137, 138, 143, 144, 145, 146, .  

 Promising hybrids were 104 A × SLR-31, 104A × SLR-57, 104A × SLR-70, 104A × SLR-125, 104A × SLR-
67, 104A × SLR-72, 104A × SLR-75, SL-19A × SLR-57, SLA-29 × SLR-124, SLA-150 × SLV-34 and SLA-46 
× SLR-67, SLA-12 × SLR-77, SLA-35 × SLR-67, SLA-19 × SLR-67 and SLA-46 × SLR-70. 

 Improved breeding lines, evaluated for insect-pests and diseases at multi-locations under AICSIP resulted in 
identification of donors for various pests and diseases.  

 Nucleus and Breeder seed production of parental lines (104A, 104B and RS-585) of rabi hybrid CSH-15R 
are produced and the targets are met. Under mega seed project, seed production of rabi varieties namely 
Phule Revati, Phule Vasudha, Phule Anuradha, M35-1, SPV-1829, RS-585 and RS-673, were taken up in 
farmers fields (1.0 acre each).  

 IS 4012, IS 23494, IS 21425, IS 11200, IS 11189, EP 9, IS 23999, IS 23574, IS 27954 and EP 13, the 
varieties CSV 216R, Phule Chitra and Phule Revati, the hybrid BJMS 2A × 960 showed good initial vigour 
and tolerance to cold 

 The germplasm lines 23494, IS 23528, EP 46, EP 52, EP 64, EP 78, EP 82, EP 109, EP 110, PEC 7, EC 11, 
EC 21, IS 1061 and IS 2235 with greater than 4300 kg/ha of grain yield can be further exploited in breeding 
program. 

 A reference set with 96 genotypes has been created to study moisture stress response. For 10 candidate 
genes a total of 207 SNPs and 83 in-dels have been identified. 

 

Rabi sorghum breeding at AICSIP centers 
 At Bijapur six AICRP trials were allotted and five were conducted successfully. In station Breeding evaluation 

programme three preliminary varietal trials (PVT), one B line trial (BLT), one R line trial (RLT) and one MLT 
were conducted.  A total of 18 lines from PVT, 11 from BLT and 13 from RLT were selected. In station 
breeding programme, 23 newly derived F6 generation R lines were evaluated and 8 were found superior and 
retained. In B line programme10 lines were found exceedingly superior to checks. In conversion programme 
10 lines are at BC3 stage. In trait specific breeding programme, 10 families belonging to BC2 and BC1F1 were 
evaluated for drought stress and five were found promising. In the breeding for charcoal rot tolerance 23 
lines derived from BC2F2 and straight F2 were evaluated and 30 promising plants were selected. To develop 
medium dwarf non lodging coupled with CSV216R yielding ability 20BC2F3 families were selected. To 
develop early maturing lines with maldandi yielding ability15 F6 lines were evaluated and a total of 5 families 
were selected. A total of 27 F2s with different cross combination were grown. Of them a total of 300 plants 
were selected for different combination of traits. 

 At Dharwad center 4 AICSIP trials, viz., IVT, IHT, AVHT and RIHN trials were conducted apart from various 
station trials. In a Station varietal trial-I, SVD-1221R, SVD-1229R and SVD-1223R recorded higher grain 
yield compared to highest yielding check M35-1. In Station trial-II, SVD-813R, SVD-806R and SVD-814R 
were promising with higher grain yield compared to better check M35-1. Two entries viz., SVD-813 and 
SVD-814 based on average performance of two seasons, recorded grain yield better than DSV-4. Among 
eleven station hybrids tested along with three checks, SHD-12-3, SHD-12-9 and SHD-12-1 were superior 
compared to better check DSV-4. In another station hybrid trial-II, SHD-2012-20 and SHD-2012-19 recorded 
significantly superior grain yield compared to check DSH-4 and both hybrids exhibited relatively lower seed 
mass compared to checks. In trial conducted to know comparative performance of latest released varieties 
at national, state and station advance breeding lines, two of station entries, viz., SVD-770R and SVD-768R 
recorded superior grain yield followed by SPV 1829 compared to highest yielding check Annigeri 1 and both 
advance breeding lines exhibited superior grain mass. Among promising local varieties, Barsi zoot  recorded 
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significantly superior  grain yield, and Madabavi local, Mudde moti and Ramke local were numerically 
superior for grain yield compared to a better performing check DSV-4. As many as 54 fresh crosses were 
made for their further advancement in the next season A total of 89 selections were made, out of these  25 
selections will be evaluated in the form of station trial.              

 At Parbhani under fresh hybridization programme 160 experimental hybrids (F1s) were developed by utilizing 
18 CMS lines & 21 restorers developed at SRS Parbhani. The special features of parent are good combining 
ability, high grain, fodder yield, superior grain quality, shootfly and terminal drought tolerance. 

 At Rahuri to develop varieties as per soil types, new crossing programme for medium and deep soil has 
been initiated through 7 x 7 half diallel mating system. About 42 crosses has been effected. The F1 to F6 
generations were evaluated and promising IPS were selected. To develop restorer, 15 straight crosses was 
effected. The F1 to F6 generations were evaluated and promising individual plants were selected. To develop 
good combining B lines with round and pearly white grains, six crosses were effected. The F1 to F6 
generations belonging to 42 crosses were evaluated and promising IPS were made. To develop shoot fly 
tolerant donors 9 crosses were made. 138 progenies belonging to 31 crosses were evaluated and promising 
IPS were made. To develop drought tolerant donors 7 crosses were successfully made. 118 progenies 
belonging to 25 crosses in F1 to F6 generations were evaluated. Thirty new experimental hybrids were 
developed on newly developed CMS lines viz., RMS 2010-10A, RMS 2010-16A and RMS 2010-24A. Rabi 
CMS 2010-10A&B, RMS 2010-16A&B, RMS 2010-24A&B, 185A&B, 1409A&B, 104A&B, 479A&B and 
38A&B has been maintained through hand pollination. To develop a variety for high biomass coupled with 
shoot fly tolerance and better juice quality parameters, the 15 straight crosses has been effected. For this 
trait segregating progenies belonging to 67 crosses in different generations have been evaluated and 
promising lines have been selected. The center has also developed 22 sweet sorghum experimental 
hybrids. University level multi-location trial conducted on Shallow, medium, deep and alternate uses under 
rainfed situation at 4 locations. Besides 11 sets of Station varietal trial were conducted under rainfed 
situation at Rahuri. Two sets of Station Hybrid trial were also conducted. All the 7 allotted AICSIP trials were 
conducted successfully. Nucleus and breeder seed of 15 varieties were taken up. Two students are working 
on sorghum breeding and the center organized 4 trainings. 

 At Tandur for development of lines with shoot fly resistance, a total of 24 crosses were evaluated in F3, F4, 
F5 and F6 generations and single plant selections were made up to F5 generation and 12 families were 
selected in F6 generation. For development of lines with Agronomic superiority and good grain quality, a total 
of 115 crosses were evaluated in F3, F4, F5 and F6 generations and single plant selections were made upto 
F5 generation and 16 families were selected in F6 generation. The uniform families will be evaluated in PYT 
of next season. Twelve entries tested along with Phule vasudha as check in PYT. Out of those, SVT 42 
(2697 kg/ha) was found superior to check (2148 kg/ha) in terms of grain yield. Three trials (IVT-DS, IHT-DS 
and AVHT-DS) in breeding and two trials (PET and ADAG) in physiology were successfully conducted 
besides one germplasm trial comprising of 500 entries. 

 

Publications: Eighteen research publications, exclusively on rabi grain sorghum have been published during the 
period. 

Detailed report 
 
Introduction: During 2012-13, 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 etc. Efforts were made to use biotechnological tools as well towards improvement of grain sorghum. 
Efforts were also made to develop inter-institutional hybrids, under which promising MS lines were shared across 
centers and new experimental hybrids were developed, which were tested under multi-location trials. The 
progresses made during the rabi 2012-13 are discussed under the following heads: 
 
I. Multi-location AICSIP trials  II. Coordinated sorghum breeding research 
III. Rabi sorghum breeding at DSR IV. Rabi sorghum breeding at AICSIP centers 
V. Publications 
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Multi-location AICSIP trials 

During the year 2012-13, the following 5 multi-location yields trials were conducted across locations.  
1. Advanced Varietal and Hybrid Trial-I (Deep soil)  
2. Initial Hybrid Trial (Deep soil)  
3. Initial Varietal Trial (Deep soil) 
4. Initial Varietal and Hybrid Trial-II (Shallow soil) 
5. Parental line trial 
 

1. Advanced Varietal and Hybrid Trial (Deep soil)  
In this combined trial of varieties and hybrids, 5 varieties and 1 hybrid along with 4 checks were evaluated for 
grain and fodder yield and other agronomic traits (Table 1). 

 Days to flowering – The varieties and hybrid ranged for flowering from 69 to 78 days. The varieties SPV-
2143 (118 d), SPV-2152 (120 d), SPV-2139 1nd SPV-2140 (121 d each) matured earlier than the check 
CSV 22 (122 d). The hybrid SPH-1721 (116 d) was on par with the check hybrid CSH 15R (116 d). 

 Plant height – The range of plant height of varieties and hybrid was from 173 to 220 cm. 
 Grain Yield – None of the varieties and hybrid was superior to the checks. However, the hybrid SPH-

1721 (2717 kg/ha) gave 6.38% more grain yield than the varietal check CSV 22 (2554 kg/ha) 
 Fodder yield: The variety SPV-2144 (9257 kg/ha) gave significantly better fodder yield than the check 

CSV 22 (7252 kg/ha) and was superior by 27.64 %. Other varieties which gave more than 5% fodder 
yield than the check were SPV-2139 (7699 kg/ha), SPV-2140 (7668 kg/ha) and SPV-2152 (7655 kg/ha). 

 Grain size – The variety SPV-2143 (3.47 g) was significantly superior to check CSV 22 (3.18 g). The 
varieties SPV-2144 (3.39 g) and SPV-2152 (3.21 g) were better in grain size than the check. 
 

The performance of the varieties and hybrid over 2 years of testing in Rabi 2011-12 and Rabi 2012-13 (Table 1A) 
indicated that the varieties SPV-2139 (2743 kg/ha) and SPV-2143 (2714 kg/ha) gave 4.33% and 3.23% more 
grain yield , respectively, over the check CSV 22 (2629 kg/ha). The hybrid SPH-1721 (2827 kg/ha) was superior 
by 3.97% for grain yield than the check CSH 15R (2719 kg/ha). For fodder yield, the varieties SPV-2144 (8845 
kg/ha) gave 25.96% more than the check CSV 22 (7022 kg/ha). Other varieties which gave more than 5% more 
fodder yield than the check were SPV-2139 (7607 kg/ha) and SPV-2143 (7497 kg/ha). 
 
Remarks – None of the varieties and hybrid was superior to the checks. The variety SPV-2144 (9257 kg/ha) 
gave significantly better fodder yield than the check CSV 22 (7252 kg/ha) and was superior by 27.64 %. Other 
varieties which gave more than 5% fodder yield than the check were SPV-2139 (7699 kg/ha), SPV-2140 (7668 
kg/ha) and SPV-2152 (7655 kg/ha). 
 
Table 1: Performance of hybrids & varieties in All India AVHT - Deep Soil: Rabi 2012-13 
S. 
No 

Entry Centre GY R % over 
check* 

FY R % over 
check* 

DTF DTM PH GW SF CR 
(%) 

1 SPV 2139 Rahuri 2481 6 -2.85 7699 3 6.16 75 121 216 3.17 41.8 30.4 
2 SPV 2140 Rahuri 2533 5 -0.82 7668 4 5.73 75 121 209 3.16 37.6 30.5 
3 SPV 2143 Parbhani 2450 7 -4.07 7579 6 4.51 75 118 210 3.47 44.3 32.1 
4 SPV 2144 Parbhani 2320 9 -9.16 9257 1 27.64 78 124 220 3.39 38.0 26.3 
5 SPV 2152 Bijapur 2424 8 -5.09 7655 5 5.55 74 120 212 3.21 42.0 29.4 
6 SPH 1721 Solapur 2717 2 -2.01 6410 9 -1.73 70 116 204 3.13 46.6 31.0 
7 CSH 15R Solapur 2773 1 - 6523 8 - 70 116 202 3.11 38.2 36.5 
8 CSV 22 Rahuri 2554 3 - 7252 7 - 75 122 220 3.18 33.7 31.4 
9 M 35-1 DSR 2056 10 - 4859 10 - 69 115 173 2.34 50.9 28.3 
10 Local Chk#   2539 4 - 7742 2 - 74 120 201 3.21 34.9 28.3 
 LOC. MEAN  2485   7265   74 119 207 3.14 43.5 30.8 
 C.D. (5%)  405   1196   3 3 12 0.29 13.6 7.57 
 C.D. (1%)  537   1587   4 5 15 0.38 18.1  
 C.V. (%)  19.25   17.34   3.36 2.52 6.75 8.04 24.7 14.5 
 F (Probability)  0.06   0.00   0.00 0.00 0.00 0.00 0.0 0.04 
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);SF – Shoot fly dead heart percentage; CR - Charcoal Rot %; Local check varied from location to location. *Percent over CSV 22 for varieties 
and CSH 15R for hybrids. 
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Table 1A. Performance of varieties and hybrids in Advanced Hybrid Trial (AVHT) (Deep soil) during Rabi 
2011-12 and Rabi 2012-13 

Sl. 
No. 

Entry Centre Grain yield (kg/ha) % ± over 
CSV 22 

Fodder yield (kg/ha) % ± over 
CSV 22 

    2011-12 2012-13 Mean  2011-12 2012-13 Mean   
1 SPV 2139 Rahuri 3005 2481 2743 4.33 7515 7699 7607 8.33 
2 SPV 2140 Rahuri 2852 2533 2693 2.43 7033 7668 7351 4.68 
3 SPV 2143 Parbhani 2977 2450 2714 3.23 7414 7579 7497 6.76 
4 SPV 2144 Parbhani 3053 2320 2686 2.17 8432 9257 8845 25.96 
5 SPV 2152 Bijapur 2927 2424 2675 1.75 6989 7653 7321 4.26 
6 SPH 1721* Solapur 2937 2717 2827* 3.97 6187 6410 6299* 3.75* 
7 CSH 15R Solapur 2665 2773 2719 - 5618 6523 6071 - 
8 CSV 22 Rahuri 2705 2554 2629 - 6792 7252 7022 - 

*The varieties were compared with CSV 22 and hybrid with CSH 15R 
 
2. Initial Hybrid Trial (Deep soil)  
In this trial of varieties, 7 hybrids along with 3 checks were evaluated for grain and fodder yield and other 
agronomic traits (Table 2). 

 Days to flowering – The hybrids ranged for flowering from 68 to 74 days. None of the hybrids were 
earlier to the check CSH 15R (117 d).  

 Plant height – The range of plant height of varieties and hybrid was from 192 to 221 cm. 
 Grain Yield – The hybrids SPH-1741 (2870 kg) and SPH-1742 (2794 kg/ha) were significantly superior 

to CSH 15R (2432 kg/ha) by 18.01% and 14.88%, respectively. Other hybrids which gave more than 5% 
grain yield were SPH-1746 (2736 kg/ha, SPH-1744 (2640 kg/ha) and SPH-1745 (2565 kg/ha).  

 Fodder yield: The hybrid SPH-1746 (6923 kg/ha) was significantly superior to check CSH 15R (5840 
kg/ha) by 18.54%. The hybrids SPH-1743 (6454 kg/ha), SPH-1744 (6413 kg/ha0 and SPH-1741 (6148 
kg/ha) gave more than 5% fodder yield than the check. 

 Grain size – The hybrids SPH-1746 (3.32 g) and SPH-1743 (3.16 g) were better in grain size than the 
check CSH 15R (3.11 g). 

 

Remarks – The hybrids SPH-1741, SPH-1746 and SPH-1744 showed superiority both for grain and fodder yield 
in the trial. The hybrids SPH-1741 (2870 kg) and SPH-1742 (2794 kg/ha) were significantly superior to CSH 15R 
(2432 kg/ha) by 18.01% and 14.88%, respectively. The hybrid SPH-1746 (6923 kg/ha) was significantly superior 
to check CSH 15R (5840 kg/ha) by 18.54%. 
 
Table 2: Performance of hybrids in All India IHT-Deep Soil: Rabi 2012-13 

S. 
No 

Entry Centre GY R % over 
check 

FY R % over 
check 

DTF DTM PH GW SF CR 
(%) 

1 SPH 1740 Akola 2407 8 -1.02 5375 10 -7.96 70 118 192 2.70 49.7 30.4 
2 SPH 1741 CRS Solapur 2870 1 18.01 6148 6 5.27 68 118 206 2.74 36.5 27.5 
3 SPH 1742 CRS Solapur 2794 2 14.88 6126 7 4.89 70 119 215 2.91 44.7 27.4 
4 SPH 1743 CRS Solapur 2534 6 4.19 6454 4 10.51 68 118 208 3.16 38.3 27.3 
5 SPH 1744 Devgen 2640 4 8.55 6413 5 9.81 71 119 208 2.94 35.9 30.2 
6 SPH 1745 Rahuri 2565 5 5.47 5983 8 2.45 69 119 214 3.00 41.2 24.7 
7 SPH 1746 Rahuri 2736 3 12.50 6923 1 18.54 70 117 220 3.32 34.5 35.3 
8 CSH 15R Solapur 2432 7 - 5840 9 - 69 117 197 3.11 41.0 27.1 
9 CSV 22 Rahuri 2368 9 - 6585 3 - 74 123 221 3.07 33.2 28.3 
10 Local Chk#   2314 10 - 6760 2 - 72 120 202 3.10 37.1 21.2 
 LOC. MEAN  2566   6261  - 70 119 208 3.00 42.5 28.7 
 C.D. (5%)  353   1044   2 4 10 0.30 12.2 9.6 
 C.D. (1%)  468   1388   3 5 13 0.40 16.2  
 C.V. (%)  15.45   16.86   2.83 2.40 4.80 6.81 22.6 19.8 
 F (Probability)  0.02   0.07   0.00 0.20 0.00 0.00 0.0 0.04 

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);SF – Shoot fly dead heart percentage; CR - Charcoal Rot %; Local check varied from location to location. *Percent over CSH 15R for hybrids. 

 
3. Initial Varietal Trial (Deep soil)  
In this trial, 18 varieties along with 3 checks were evaluated for agronomic traits (Table 3). 

 Days to flowering – The flowering in varieties and hybrids ranged from 70 to 79 days. All the varieties 
and checks matured in 122 to 123 days. 
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 Plant height – The range of plant height of varieties and hybrids was from 118 to 229 cm. 
 Grain yield: The varieties SPV-2215 (2567 kg/ha) and SPV-2217 (2553 kg/ha) were significantly 

superior to check CSV 22 (2232 kg/ha) by 15.0% and 14.4%, respectively. The other varieties which 
gave more than 5% grain yield than the check were SPV-2226 (2473 kg/ha), SPV-2227 (2406 kg/ha), 
SPV-2221 (2381 kg/ha), SPV-2228 (2356 kg/ha) and SPV-2225 (2345 kg/ha).  

 Fodder yield: The variety SPV-2224 (7401 kg/ha) was significantly superior to the check CSV 22 (6507 
kg/ha) by 13.74%. The varieties SPV-2215 (7028 kg/ha) and SPV-2216 (6833 kg/ha) gave more than 
5% fodder yield than the check. 

 Grain size – The varieties SPV-2215 (3.40 g) was significantly better than the check CSV 22 (3.01 g). 
The varieties SPV-2213, SPV-2216 and SPV-2221 were also bolder than the check.. 

 
Remarks –The variety SPV-2215 exhibited better grain and fodder yield than the check CSV 22. The varieties 
SPV-2215 (2567 kg/ha) and SPV-2217 (2553 kg/ha) were significantly superior to check CSV 22 (2232 kg/ha) by 
15.0% and 14.4%, respectively. The variety SPV-2224 (7401 kg/ha) was significantly superior to the check CSV 
22 (6507 kg/ha) by 13.74%. 
 
Table 3: Performance of varieties in All India IVT - Deep Soil: Rabi 2012-13 
S. 
No 

Entry Centre GY R % over 
check* 

FY R % over 
check* 

DTF DTM PH GW SF CR 
(%) 

1 SPV 2212 Akola 2279 9 2.10 6249 17 -3.96 75 123 211 2.89 33.1 26.6 
2 SPV 2213 Akola 2196 18 -1.61 6329 14 -2.73 75 123 198 3.30 33.8 25.6 
3 SPV 2214 Bijapur 2221 14 -0.49 6663 7 2.39 75 123 201 2.86 35.1 20.1 
4 SPV 2215 Bijapur 2567 1 15.00 7028 2 8.01 75 123 195 3.40 42.3 24.7 
5 SPV 2216 Bijapur 2218 15 -0.60 6833 3 5.01 75 122 201 3.21 44.9 32.5 
6 SPV 2217 Dharwad 2553 2 14.38 6734 5 3.48 76 124 193 3.33 45.7 25.5 
7 SPV 2218 DSR 2032 20 -8.96 5009 20 -23.02 79 127 183 2.55 63.1 27.6 
8 SPV 2219 DSR 2277 10 2.01 6343 13 -2.52 75 122 208 3.18 36.0 27.8 
9 SPV 2220 Nandyal 1813 21 -18.77 4400 21 -32.3 73 121 118 3.01 54.5 22.8 
10 SPV 2221 Parbhani 2381 5 6.67 6717 6 3.22 77 124 215 3.26 31.5 17.1 
11 SPV 2222 Parbhani 2197 17 -1.56 6785 4 4.27 74 122 198 3.19 45.5 19.6 
12 SPV 2223 Phaltan 2176 19 -2.50 6550 9 0.66 78 125 229 3.12 46.3 24.2 
13 SPV 2224 Phaltan 2200 16 -1.43 7401 1 13.74 76 123 211 3.07 39.5 23.4 
14 SPV 2225 Rahuri 2345 7 5.06 6312 15 -2.99 75 122 210 3.07 31.7 26.6 
15 SPV 2226 Rahuri 2473 3 1.79 6417 12 -1.38 75 123 206 3.11 38.7 30.2 
16 SPV 2227 Rahuri 2406 4 7.79 6454 11 -0.81 75 122 209 2.86 36.2 21.3 
17 SPV 2228 Tandur 2356 6 5.55 6620 8 1.74 76 123 213 2.99 31.7 21.3 
18 SPV 2229 Tandur 2308 8 3.40 6307 16 -3.07 76 123 218 3.13 33.8 26.5 
19 CSH 15R Solapur 2239 12 - 5466 19 - 70 117 197 2.91 32.4 34.8 
20 CSV  22 Rahuri 2232 13 - 6507 10 - 75 122 213 3.01 32.4 31.1 
21 Local check   2245 11 - 6137 18 - 73 121 192 3.26 35.8 28.9 
 LOC. MEAN  2272   6353   75 123 201 3.08 42 26.0 
 C.D. (5%)  282   892   2 3 16 0.31 14.31 NS 
 C.D. (1%)  372   1178   3 4 21 0.42 18.93  
 C.V. (%)  13.33   15.08   2.49 2.02 8.16 7.33 27.41 28.3 
 F (Probability)  0.00   0.00   0.00 0.01 0.00 0.00 0 0.14 
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);SF – Shoot fly dead heart percentage; CR - Charcoal Rot % ; Local check varied from location to location. *Percent over CSV 22 for varieties 
 

4. Initial Varietal and Hybrid Trial (Shallow soil)  
In this combined trial of varieties and hybrids, 11 varieties and 1 hybrid along with 5 checks were evaluated for 
agronomic traits (Table 4). 

 Days to flowering – The varieties and hybrid ranged for flowering from 66 to 80 days.  
 Plant height – The range of plant height of varieties and hybrids was from 115 to 145 cm. 
 Grain yield: None of the varieties/hybrid was better than the checks Mauli and Phule Anuradha. The 

check hybrid CSH 15R (841 kg/ha) was the top yielder followed by the checks Phule Anuradha (818 
kg/ha) and Mauli (787 kg/ha). 

 Fodder yield: The varieties SPV-2239 (4697 kg/ha), SPV-2234 (4637 kg/ha) and SPV-2240 (4604 
kg/ha) gave fodder yield better than the check Phule Anuradha (4739 kg/ha). 

 Grain size – The variety SPV-2238 (3.02 g) was bolder than the checks. 
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Remarks – None of the varieties/hybrid was better than the checks Mauli and Phule Anuradha. The varieties 
SPV-2239 (4697 kg/ha), SPV-2234 (4637 kg/ha) and SPV-2240 (4604 kg/ha) gave fodder yield better than the 
check Phule Anuradha (4739 kg/ha). 
 
Table 4: Performance of hybrids & varieties in All India IVHT - Shallow Soil: Rabi 2012-13 

S. 
No 

Entry Centre GY % over 
check 

R FY % over 
check 

R DTF DTM PH GW SF CR 
(%) 

1 SPH 1747 Devgen 699 -16.9 9 4508 17.9 7 74 113 134 2.86 49.1 31.1 
2 SPV 2230 CRS Solapur 553 -32.4 11 4601 23.1 6 78 117 138 2.97 48.5 30.2 
3 SPV 2231 CRS Solapur 761 -7.0 5 4027 7.7 10 73 112 129 2.8 42.1 33.5 
4 SPV 2232 Rahuri 742 -9.3 6 3761 0.6 13 74 113 145 2.76 34.9 29.8 
5 SPV 2233 Rahuri 657 -19.7 10 4236 13.3 9 75 113 143 2.48 38.5 29.3 
6 SPV 2234 Rahuri 547 -33.1 12 4637 24.0 4 72 113 142 2.64 36.9 28.7 
7 SPV 2235 Rahuri 704 -13.9 8 3796 1.5 12 71 110 141 2.78 37.3 30.2 
8 SPV 2236 DSR 384 -53.1 16 3019 -19.3 15 77 118 105 2.38 61.5 23.2 
9 SPV 2237 DSR 471 -42.4 15 2185 -41.6 16 76 115 115 2.18 60.8 31.7 
10 SPV 2238 DSR 553 -32.4 11 4329 15.8 8 77 114 129 3.02 36 37.2 
11 SPV 2239 DSR 722 -11.7 7 4697 25.6 2 77 116 140 2.72 38.2 30.1 
12 SPV 2240 DSR 521 -36.3 13 4604 23.1 5 80 118 137 2.74 43 28.5 
13 CSH 15R Solapur 841 2.8 1 3825 2.3 11 70 112 135 2.73 37.3 32.4 
14 Maulee Rahuri 787 -3.8 4 4676 25.1 3 70 109 139 2.55 42.2 23.5 
15 M 35-1 DSR 498 -39.1 14 2175 -41.8 17 72 110 115 2.24 57.1 30.9 
16 Phule Anuradha Rahuri 818 0.0 2 3739 0.0 14 66 106 135 2.94 32.7 24.0 
17 Local check Check 789 -3.5 3 5134 37.3 1 75 113 145 2.82 33.8 28.7 
  LOC. MEAN   650   3997   74 113 133 2.68 44.9 29.6 
  C.D. (5%)   236   1041   4 4 13 0.25 10.1 9.1 
  C.D. (1%)   325   1389   5 6 17 0.33 13.4  
  C.V. (%)   17.11   18.32   4.15 3.45 8.5 7.97 17.8 18.5 
  F (Probability)   0.02   0   0 0 0 0 0 0.05 

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);SF – Shoot fly dead heart percentage; CR - Charcoal Rot %; Local check varied from location to location. *Percent over Mauli for varieties and CSH 15R 
for hybrids. 

 
5. Parental line trial  
A combined (kharif & rabi) parental line trial consisting of 38 parents (14 A lines and 24 R lines) was conducted 
at Nandyal, Parbhani and Hagari (Table 5). There was good synchronization in parental lines (A/R lines) as the A 
and R lines flowered between 68 to 72 days. So, they can be sown simultaneously and staggered sowing is not 
necessary. The high yielding CMS lines and R lines were PMS-71A, 185A, PMS-8A,, 104A, SLR-75, SLR-84, 
SLR-96, RSV-799, C-43, AKR-492, AKR-504 and SSV-84. Surprisingly R lines were more potential than CMS 
lines. 
Table 5: Performance of parental lines across locations: Rabi 2012-13 

Sl.   GY R FY R DTF R DTM PH R GW R 
No Entry Centre  R  R  R  R  R   
1 104 A CRS Solapur 3630 19 10864 10 72 3 113 2 140 31 3.75 4 
2 RS 585 CRS Solapur 3878 18 11852 8 70 6 106 12 173 12 3.64 5 
3 SLR 75 CRS Solapur 6951 2 8889 11 68 11 110 6 178 7 3.19 10 
4 SLR 84 CRS Solapur 5584 5 13827 6 69 8 107 9 175 9 3.25 8 
5 SLR 92 CRS Solapur 4198 14 16938 3 67 13 104 14 211 1 3.21 9 
6 SLR 96 CRS Solapur 7407 1 20494 2 69 9 107 10 190 4 2.67 23 
7 185 A Rahuri 5091 8 6420 15 68 12 111 5 159 20 3.99 2 
8 104 A Rahuri 4247 13 6914 13 72 3 114 1 144 24 4.10 1 
9 RSV 1059 Rahuri 5267 6 27160 1 75 1 112 4 194 3 3.41 7 
10 RSV 799 Rahuri 6914 3 14321 5 71 5 112 3 168 14 3.81 3 
11 104 A Pantnagar 3296 23 2593 24 73 2 114 1 141 27 2.68 22 
12 Pant Chari 6 Pantnagar 1735 35 3951 21 61 33 94 33 185 5 2.02 36 
13 417 A DSR 1420 38 11111 9 67 14 112 3 140 29 3.42 6 
14 PC 23 DSR 2382 29 5926 17 60 34 95 32 168 15 1.97 37 
15 PMS 71A DSR 3909 17 4938 18 65 18 100 19 153 23 2.85 17 
16 SSV 84 DSR 3381 22 4444 19 63 26 97 30 174 10 2.76 21 
17 206A DSR 2284 30 2716 23 63 29 102 16 165 17 2.83 18 
18 CB 127 DSR 4337 12 2716 23 62 30 98 28 132 35 2.48 30 
19 234A DSR 2753 27 3951 21 69 7 106 11 157 22 2.54 27 
20 CB 136 DSR 1733 36 2716 23 71 4 105 13 140 32 1.74 38 
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21 3216A DSR 2413 28 2222 26 63 28 100 23 140 28 2.77 20 
22 CB 132 DSR 3518 20 3951 21 63 25 100 24 158 21 2.29 34 
23 27A DSR 2123 31 1728 28 68 10 109 8 134 34 2.61 24 
24 RS 4001 DSR 2765 26 4198 20 65 21 101 18 127 38 2.79 19 
25 RS 127A2 DSR 2867 25 3457 22 65 19 100 20 140 30 2.32 33 
26 I 26 DSR 3409 21 2469 25 59 35 97 29 139 33 2.33 32 
27 PMS 8A Parbhani 4155 15 13580 7 65 20 100 21 164 18 2.48 29 
28 PMS 71A Parbhani 5613 4 7407 12 65 21 100 22 167 16 3.10 12 
29 C 43 Parbhani 4688 9 4198 20 67 16 102 17 169 13 2.60 25 
30 ICSA474 ICRISAT 2109 32 6173 16 64 24 102 15 184 6 2.92 14 
31 NTJ2 ICRISAT 2874 24 2222 26 63 27 99 27 174 11 2.92 15 
32 AKMS 30A Akola 1914 34 3457 22 67 15 110 7 142 26 2.39 31 
33 AKR 504  Akola 4471 11 6667 14 66 17 99 25 127 37 2.24 35 
34 AKR 492 Akola 4491 10 1975 27 65 22 99 26 160 19 2.54 28 
35 NARI SS 3A-20 Phaltan 2062 33 1728 29 73 2 114 1 143 25 3.03 13 
36 NARI SS 155 Phaltan 5119 7 14568 4 64 23 100 23 196 2 3.15 11 
37 ICSA 34  Phaltan 1686 37 1975 27 62 31 100 23 129 36 2.55 26 
38 SSV 84 Phaltan 3952 16 2716 23 62 32 97 31 176 8 2.86 16 
   LOC. MEAN   3700  7038  65  102  160  2.79  
   C.D. (5%)  3406  9235  10  13  38  0.97  
   C.D. (1%)  4541  12255  13  17  50  1.31  
   C.V. (%)   56.48  80.66  7.21  6.19  14.40  17.27  
 F (Probability)  0.45  0.00  0.39  0.45  0.00  0.02  

 
Coordinated sorghum breeding research 

Towards development of inter-institutional hybrid an initiative has been taken to develop new experimental 
hybrids by sharing MS lines across center.  
 

Inter-institutional hybrid programme 
(P Sanjana, Prabhakar, SR Gadakh, SP Mehtre, RB Ghorade, D. Kadam, ST Kajjidoni & B.D. Biradar 

A total of 94 experimental hybrids along with 5 checks (CSH 15R, CSV 22, M 35-1, Phule Vasudha in deep soils 
and CSH 15R, Phule Maulee, M 35-1, Phule Anuradha in shallow soils along with a local check) were evaluated 
at 2 locations (Mohol, Solapur) in shallow soils and at 5 locations (Akola, Bijapur, Dharwad, Parbhani and Rahuri) 
in medium to deep soils. 
 
Shallow soils (Table 6) 

 Days to flowering: Ranged from 66 days to 78 days. The hybrids AKRMS 66-2A × SLR 126, AKR 47A × 
RSV 962, BJMS 2A × SLR 57, DSRH 1A × AKR 354, AKR 82A × SLR 34, 185A × SPV 1546 and BJMS 
1A × SLR 70 were earlier to flower and matured in 105 to 108 days. 

 Plant height: It ranged from 104 to 174 cm. Eight hybrids were taller than CSH 15R (144 cm) by 5 to 
17%. 

 Grain yield: GY ranged from 320 to 2700 kg/ha. About 22 hybrids (1869 to 2700 kg/ha) were superior to 
the best check CSH 15R (1780 kg/ha) by 5 to 52% for grain yield. The top hybrids for good grain yield 
were 185A × SLR 70, PMS 253A × SLR 68, AKR 66A × SLR 67, SLA 20A × SLR 70, 1409A × SPV 
1830 and 1409A × RSV 1098. 

 Fodder yield: FY ranged from 1235 to 8315 kg/ha. About 21 hybrids (6185 to 8315 kg/ha) were superior 
to the best check CSH 15R (5864 kg/ha) by 5 to 42%. The top hybrids for good fodder yield were PMS 
20A × RSV 1209, PMS 20A × RSV 1188, BJMS 1A × RSV 1188, AKRMS 45A × RSV 1188 and BJMS 
1A × SLR 70. 

 Grain size: Grain size ranged from 1.4 to 3.2g/100 grains. The hybrids PMS 20A × RSV 1188, BJMS 1A 
× RSV 1188, PMS 20A × RR06-1 had 10% more grain size than the best check Phule Anuradha (2.8g). 

 Remarks: The hybrids AKR 47 A × RR06-1, AKR 66A × RS 585, 1409A × RSV 1098, AKRMS 66-2A × 
RSV 1188, SLA 20A × SLR 57 and PMS 253A × SLR 68 were superior to CSH 15R for grain and fodder 
yield by > 5%. The performance of these hybrids for other traits are given in the table below. 

 
Table 6. Summary of best performing hybrids under shallow soil 

Hybrids GY FY DTF DTM PH GW 
AKR 47 A × RR06-1 2020 7295 71 113 156 3.0 
AKR 66A × RS 585 2025 7110 70 113 147 2.4 
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Hybrids GY FY DTF DTM PH GW 
1409A × RSV 1098 2285 6740 68 110 155 2.5 
AKRMS 66-2A × RSV 1188 2040 6555 72 113 148 2.4 
SLA 20A × SLR 57 1870 6555 70 112 136 3.0 
PMS 253A × SLR 68 2370 6185 78 116 160 2.1 
CSH 15R 1780 5864 72 114 144 2.8 

Note: GY – grain yield (kg/ha); FY – fodder yield (kg/ha); DTF – days to 50% flowering; DTM – days to maturity; PH – plant height (cm), 
GW – grain weight (g/100 seeds) 
 
Medium soils (Table 7) 

 Days to flowering: DTF in the hybrids ranged from 68 days to 76 days. The hybrids AKRMS 66-2A × 
SLR 126, PMS 253A × PVR 651 and AKR 47 A × RSV 962 flowered early by two days than early 
flowering check CSH 15R (70 days) and matured in 111 to 113 days. 

 Plant height: Height ranged from 135 to 249 cm. Six hybrids were taller than the tallest check Phule 
Vasudha (221 cm) by 5 to 13%. 

 Grain yield: GY ranged from 1506 to 4134 kg/ha. About 13 hybrids (3298 to 4134 kg/ha) were superior 
to the best check CSH 15R (3125 kg/ha) by 5 to 32% for grain yield. The top hybrids for good grain yield 
were AKR 66A × RSV 1188, AKR 66A × RSV 1209, AKRMS 45A × RSV 962, 49A × RS 585, AKR 66A 
× RSV 962, 1409A × SLR 68 and AKR 66A × SPV 1546. 

 Fodder yield: FY ranged from 3735 to 12525 kg/ha. About 7 hybrids (10770 to 12525 kg/ha) were 
superior to the best check CSV 22 (10009 kg/ha) by 5 to 25%. The top hybrids for good fodder yield 
were AKR 47 A × RSV 1006, 49A × SLR 72, 49A × RS 585, AKRMS 45A × RSV 1188, AKR 66A × RS 
585, AKR 66A × RSV 1188 and PMS 20A × RSV 1209. 

 Grain size: Grain size ranged from 2.9 to 4.3g/100 grains. Seven hybrids had more grain size (4.0 to 
4.3g) than the best check CSV 22 (3.8g). 

 Remarks: The hybrids AKR 47 A × RSV 1006, 49A × RS 585, AKR 66A × RSV 1188, AKR 66A × SPV 
1830, AKR 66A × RSV 1704, AKRMS 45A × RSV 962, AKR 66A × RSV 962, AKR 66A × RSV 1209,  
AKR 66A × SPV 1546 and AKRMS 66-2A × SPV 1359 were superior to CSH 15R for grain yield by >7% 
and fodder yield by >8%. The performances of these hybrids for other traits are given in the table below. 

 
Table 7. Summary of best performing hybrids under medium soil 

Hybrids GY FY DTF DTM PH GW 
AKR 47 A × RSV 1006 71 117 217 3512 12525 3.8 
49A × RS 585 70 111 234 3606 11065 3.8 
AKR 66A × RSV 1188 73 116 235 4134 10773 3.8 
AKR 66A × SPV 1830 71 113 235 3516 10490 3.8 
AKR 66A × RSV 1704 73 115 233 3332 9317.5 3.6 
AKRMS 45A × RSV 962 70 114 209 3642 9312.5 3.9 
AKR 66A × RSV 962 70 116 212 3580 9212.5 3.7 
AKR 66A × RSV 1209 73 117 207 3696 9155 3.5 
AKR 66A × SPV 1546 73 117 216 3554 8870 3.9 
AKRMS 66-2A × SPV 1359 73 117 207 3444 8400 3.6 
CSH 15R 70 114 205 3125 7754 3.6 

 
Sorghum breeding at DSR 

Breeding for high yielding rabi cultivars   
(Prabhakar, MY Samdur, AV Gadewar, G Vanishree, N Kannababu) 

Varietal improvement 
 Release and notification of Rabi sorghum variety SPV-1829 as CSV-26 by CVRC< for All India release for 

cultivation under shallow soils: Rabi sorghum variety SPV 1829 was released and notified as CSV 26 by 
Central Varietal and Release Committee for cultivation under shallow soils of rabi growing regions of 
Maharashtra and Karnataka. At National level, the variety SPV-1829 exhibited superiority over the checks 
Mauli and M35-1 for grain and fodder yields under shallow soils in multi-location trials of AICSIP from Rabi 
2007-08 to 2010-11. At National level, the variety SPV 1829 exhibited superiority over the checks Mauli and 
M35-1 for grain and fodder yields under shallow soils from Rabi 2007-08 to 2010-11. In grain yield, the 
variety SPV-1829 (1209 kg/ha) was superior to checks Mauli and M35-1 by 22.50% and 27.35%, 
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respectively. For fodder yield, it (4244 kg/ha) gave 12.87% and 31.23% more yield than the checks Mauli 
and M35-1, respectively.  

 Performance of hybrids and varieties contributed from Solapur in AICSIP trials of Rabi 2012-13: The 
performance of 2 varieties and 4 hybrids contributed from CRS, Solapur (Shallow soil: CRS-38, 39, Deep 
soil: CRS-35, 36, 37 in IVHT and SPH-1721in AVHT) are to be received from AICSIP Rabi centres and it will 
be updated once it appears in PC Report.  

 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 30 promising varieties ( 14 in shallow-
medium and 16  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-15, 34, 40, 43, 50, 73, 91, 97, 100, 101, 111, 116, 123 and 135 and for deep soil, 
the varieties were  SLV-15, 34, 43, 60, 97, 118, 123, 125, 130, 131, 132, 133, 152, 156, 163, 165.  

 Development of new CMS lines and parental lines using exotic/indigenous lines and diversification of rabi 
material: Conversion programme was continued for 110 pairs in various backcross generations (indigenous 
and exotic) and out of them, a total of 67 pairs were selected and characterized for 23 traits. 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 6 (A/B)  13 pairs Fully sterile 9 
BC 5 (A/B)  8 pairs Fully sterile 6 
BC 4 (A/B)  5 pairs Fully sterile 3 
BC 3 (A/B)  16 pairs Fully sterile 10 
BC 2 (A/B)  27 pairs Fully sterile 18 
BC 1 (A/B) Best St/F  18 pairs Sterile/fertile 9 
Total 87  55 

 
 B line improvement: B line improvement for diversifying genetic base led to selection of 23 B lines out of 62 

lines with rabi traits. Twelve test hybrids, superior to CSH-15R for grain and fodder yields were selected. 
Selected B lines were SLB-9, 10, 12, 19, 22, 29, 35, 45, 46, 56, 58, 59, 60, 73, 80, 82, 96, 101 124, 125 and 
150. Fifteen new CMS lines (SLA-9, 10, 12, 19, 29, 35, 45, 46, 56, 59, 60, 73, 82, 101 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: R line improvement for diversifying genetic base led to selection of 32 R lines out of 83 
lines with rabi traits. Selected R lines were SLR-10, 13, 17, 24, 30, 31, 47, 57, 60, 67, 70, 72, 75, 87, 89, 90, 
91, 97, 103, 104, 118, 123, 128, 130, 136, 137, 138, 143, 144, 145, 146, .  

 Evaluation of Experimental Hybrids (EHT): A total of 40 newly developed experimental hybrids were 
evaluated in 2 trials at 3 locations (Solapur, Bijapur and Rahuri ). The results are to be received from AICSIP 
Rabi centres and it will be updated once it appears in PC Report.  Promising hybrids were 104 A x SLR-31, 
104A x SLR-57, 104A x SLR-70, 104A x SLR-125, 104A x SLR-67, 104A x SLR-72, 104A x SLR-75, SL-19A 
x SLR-57, SLA-29 x SLR-124, SLA-150 x SLV-34 and SLA-46 x SLR-67, SLA-12 x SLR-77, SLA-35 x SLR-
67, SLA-19 x SLR-67 and SLA-46 x SLR-70. 

 Evaluation of breeding materials in breeding nursery: Evaluation of 177 breeding materials in breeding 
nursery was carried out for desirable rabi traits and out of them, a total of 101 entries were selected.  

 
Segregating generations No. of entries Selected entries 

F5-Advancement of generation 12 entries 6 
F4- Advancement of generation 14 entries 5 
F3 Advancement of generation 10 entries 8 
F2 (R X R) 27 entries 16 
F2 (V X V) 23 entries 7 
F2s evaluation  18 crosses 12 
F2 (B X B) 54 entries 36 
Breeding nursery  19 entries 11 
Total 177 101 

 



1-Breeding Rabi report-agm13.doc  Page 12 of 23 

 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 to be received from AICSIP Rabi 
centres and it will be updated once it appears in PC Report.  

 Nucleus and breeder seed production of parental lines of CSH-15R: Nucleus 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 50 kg, 60 kg, 50 kg and 60 kg, 
respectively. Under mega seed project, seed multiplication of newly released rabi variety CSV-26 has been 
undertaken in farmers fields. 

 
Creating new variability for developing varieties and hybrid parents in rabi sorghum 
(Sorghum bicolor (L.) Moench) for medium to deep soils 

(P. Sanjana Reddy, Prabhakar, Sunil Gomashe and JV Patil) 
 Among the 220 lines evaluated at Mahabaleshwar for seedling cold tolerance, the germplasm lines IS 4012, 

IS 23494, IS 21425, IS 11200, IS 11189, EP 9, IS 23999, IS 23574, IS 27954 and EP 13, the varieties CSV 
216R, Phule Chitra and Phule Revati, the hybrid BJMS 2A × 960 showed good initial vigour and tolerance to 
cold with single plant fodder weight ranging from 0.23 to 0.38g at 45 days after sowing. The minimum 
temperature during the crop growth period ranged mostly from 10 to 15oC. 

 Among the 72 lines evaluated at DSR, Rajendranagar, seed set% was lowest in B-lines (68%) followed by 
kharif varieties (72%), Rabi R-lines (80%) and Rabi varieties (81%). Seed set% was significantly associated 
with grain yield in B-lines (0.72**). This indicates B-lines with selection for improved seed set% in the rabi 
background may contribute to  successful hybrid production 

 In a 17x17 varieties diallel trial, the F1s Phule Chitra × SPV 1595, AKR 354 × PKV Kranti, AKR 354 × 
Parbhani Moti, AKR 354 × CSV 18R, CSV 18R × CSV 216R, DSV 5 × E 36-1 were found promising . The 
parents CSV 18R, AKR 354, PKV Kranti, Phule Revati, DSV 5 and SPV 1411 seemed to combine well for 
grain yield. 

 About 62 new varieties and 63 new hybrids for rabi adaptation were evaluated for grain yield and related 
traits. 

 About 340 F1s involving rabi varieties, indigenous and exotic germplasm lines and B-lines were advanced to 
F2s. Apart from this 60 rabi B×B crosses were advanced to F2 generation. 

 Among the 61 exotic germplasm lines and 91 indigenous germplasm lines evaluated, the germplasm lines IS 
1061, IS 1034, IS 5469, EP 14, EP 93, EP 114, EC 6 had more than 90% seed set and can be utilized in B-
line development program. The germplasm lines 23494, IS 23528, EP 46, EP 52, EP 64, EP 78, EP 82, EP 
109, EP 110, PEC 7, EC 11, EC 21, IS 1061 and IS 2235 with greater than 4300 kg/ha of grain yield can be 
further exploited in breeding program. 

 
Bio-prospecting and allele mining for abiotic stress tolerance in sorghum  

(Sujay Rakshit, HS Talwar & R Madhusudhana) 
 Phenotyping of sorghum genotypes for moisture stress tolerance: Phenotyping was carried out both under field 

and rain-out shelter conditions. Under field condition 272 genotypes representing sorghum mini-core collection 
(230) and selected rabi land races (42) were evaluated both under well watered (WW) and water stressed 
conditions at three locations (Hyderabad, Akola and Tandur) in augmented design with four checks (CSV 22, M 
35-1, Phule Maulee and Phule Anuradha) during rabi season of 2011-12. At Bijapur the 272 lines were evaluated 
only under rainfed condition with receding soil moisture. Efforts were also made to evaluate the lines at Solapur 
but due to shoot fly infection the crop failed. Out of 272 lines 258 flowered across all locations. For further 
analysis these 258 genotypes were considered. Drought susceptibility indices (DSI) were calculated for plant yield 
and plotted against the plant yield under well watered condition. In Hyderabad and at Tandur 59 genotypes were 
identified with low DSI (<1.0) and more than average plant yield in each location (Table 1). At Akola 34 lines were 
identified with low DSI and more than average yield. Eight lines were common across the three locations, while 
12 were common between Hyderabad and Tandur, 16 between Hyderabad and Akola, and 13 between Akola and 
Tandur. Since, at Bijapur the evaluation was carried out on rainfed condition alone DSI could not be calculated 
and genotypes were evaluated only on the basis of their yielding ability under receding soil moisture and general 
drought response. Five genotypes, viz., IS 2902, IA 7679, IS 40799 and LG 47 found promising at Bijapur. The 
experiment has been repeated during rabi season of 2012-13. Crop is at present at harvesting stage. During 
cropping season data were recorded on days to flowering, plant height, SPAD reading 30 days after flowering 
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(DAF) and plant grain and biomass yield. Completion of post-harvest data is being awaited. Under rain-out shelter 
21 genotypes, viz., B 35, BTX 623, CSV216R, IS10696, IS12804, IS19153, IS20697, IS20740, IS23514, IS2397, 
IS29392, IS29441, IS30536, IS3158, IS3971, IS473, M35-1, Phule Chitra, Phule Maulee, R 16 and RS585 were 
evaluated under well watered and water stressed condition using randomized block design with two replications 
each. Post-harvest data is being recorded. Based on the experiment of rabi 2012-13 genotypes, viz., IS 19153, IS 
3158, IS 23514, BTX 623, RS 585 and IS 29392 recorded low DSI and more than average plant yield. In order to 
utilize promising genotypes for creating variability towards drought response a 14 × 14 diallel was developed and 
evaluated in augmented design both under well watered and drought situation at Hyderabad during rabi of 2011-
12. Out of 91 F1s 21 showed low DSI and above average grain yield (Fig. 3). From these, top 10 crosses were 
selected and the F2 generations were raised during rabi 2012-13 at Hyderabad. F2 seeds of top 3 crosses (Phule 
Chitra × CRS 14, RS 585 × ICSV 93046 and AKR 354 × CSV 216R) are also being evaluated at Tandur, Nandyal 
and Solapur under receding soil moisture. Desirable segregants are being selected based on grain type and yield 
potential under rainfed condition. 

 Constitution of reference set of sorghum for moisture stress studies: Mentioned 258 genotypes were subjected to 
diversity analysis using 39 SSR markers from sorghum diversity kit (http://sat.cirad.fr/sat/sorghum_SSR_kit/). 
Total 396 alleles were detected with an average of 10.2 per marker. Observed heterozygosity (0.039) was low. 
The heterozygosity level is well within expected regime considering the pollination behavior of the crop. 
Dissimilarity coefficient among the lines were calculated, which ranged from 0 to 0.932 with an average of 0.617. 
This clearly indicated wide diversity among the lines. Unweighted neighbour joining clustering was carried out 
using the dissimilarity matrix with 10000 bootsraps. Subsequently, based on the generated drought response 
information and molecular diversity a sub-set of 96 genotypes was identified, which will be treated as reference 
set for further studies. These 96 genotypes are currently being subjected to GbS (genotype by sequencing) to 
identify SNPs across genome, which may be deployed in future studies. 

 Candidate gene based allele mining for moisture stress tolerance in sorghum: During this period efforts were 
focused to complete sequencing of coding (CDS) and promoter regions of 10 candidate genes, viz., 
AP37(Apetela2 gene), DREB1 (Dehydration responsive element binding protein 1), LEA (Late embryogenesis 
abundant protein 3), NAC (NAM, TAF and CUC (NAC) transcription factor), NF (Nuclear factor Y), PYL 5 
(Pyrobactin resistant 1 like), STZ (Salt tolerant zink finger protein), VP14 (Viviparous14), AREB (Abscisic acid-
responsive element binding protein) and AHK1 (histidine kinase). Previous year we targeted 11 genotypes but 
due to some sequencing problem at the moment we are focusing on 6 genotypes, viz., B35, CSV 216R, R16, RS 
585, M35 and Halepnese. Till date in the coding regions we have identified a total of 134 SNPs and 36 in-del 
mutations, while in promoter regions 73 SNPs and 47 in-dels were identified. In promoter sequences of DREB1, 
NF, VP14 and AHK1 we are facing alignment problem, which are being addressed. It is worthy to note that more 
than 80% of the mutations identified are singleton in nature and are restricted to S. halepense.  

 
Sorghum breeding at AICSIP centers 

1. Bijapur 
I. R line development programme: In restorer line development programme 23 newly derived F6 

generation lines were evaluated and of them eight families were found superior and retained. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F6 23+3CHECKS 08 families 
 
II. B line development programme: With an objective of developing maldandi grain quality B lines 19 F6 

lines were evaluated and 10 families were found exceedingly superior to checks(. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F6 19+4CHECKS 10 families 
 
III. MS Conversion programme 
Ten promising B lines with near maldandi grain quality types were advanced to backcross 3 generation.  
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC3 10 10 lines 
 
IV. Development of lines resistant to various stresses 
a. Yield improvement under drought: Ten families belonging to BC2&BC1 F1 were evaluated for drought stress 

and of them five families were found superior. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC2 & BC1F1 10+9checks&parents 05families 
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b. Charcoal rot tolerance:  To derive charcoal rot tolerant lines 23 families&crosses derived from BC2F2 and 
straight F2 were subjected to evaluation. A total of 30 plants were selected. 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC2F2 & Straight F2 23 +9checks&parents 30plants selected 
 
c. CSV216R yielding ability +non lodging medium dwarf:  With an objective of developing medium dwarf and 

CSV216R yielding ability  20BC2F3 families were evaluated along with checks.A total of 20 plants were 
selected. 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC2F3 20+9checks&parents 20plants selected 
 
d. Development of suitable restorer line : To develop suitable restorer lines with better combining ability 32 

BC2F4 families were evaluated along with checks . A total of 55 plants were selected 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC2F4 32+5checks 55plants selected 
 
e. Yield and earliness:To develop early maturing lines with maldandi yielding ability 15F6 generation lines were 

evaluated and total of 5 families selected. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F6 15+5checks 5families selected 
 
f. Yield and charcoal rot tolerance: To develop high yielding lines with charcoal rot tolerance 49 F6 generation 

lines were evaluated and a total of 23 plants were selected. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F4 49(lines parents +checks) 23plants selected 
 
g. Combination of traits(yield +charcoal rot +earliness +SF tolerance): To develop early charcoal rot tolerance 

and SF tolerance with maldandi yielding ability27F2 of different cross combinations were grown. A total of 
300 plants were selected with different combination of traits. 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F2 27F2+8checks&parents(each F2 has the 

population size of 80-1200plants) 
300plants selected 

 
V. Station hybrid/varietal trial: Trial name: How many entries tested, what were the checks and which 

were superior to check?  
Trial name No of entries checks No. of families superior to checks 

PVT-I 14 Dsv4,dsv5,M35-1 CSV216R 06 
PVT-II 14 ----do--- 07 
PVTIII 14 Dsv4,dsv5,M31-2B,CSV216R 05 
BLT 23 104B,CSV22,CSV216R,BRJ204B 11 
RLT 26 R354,CSV22 &M35-1 13 
MLT 21 CSV22,CSV216R Dsv4,dsv5 Yet to be ascertained 
 
VI. AICSIP trial: Six trials were allotted and all the five were conducted successfully 
 
VII. Other activities:  Student guidance:   M.Sc-three Training organized: Nil 
 
2. Dharwad 
I. Development of lines resistant to various stresses/ Agronomic superiority 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 (crosses made) 

F2 
F5 
F6 

54 
33 
5 
9 

- 
62 
6 
19 

 
II. Station hybrid/varietal trial 
Station Varietal trial-I: In a Station varietal trial-I, SVD-1221R, SVD-1229R and SVD-1223R recorded higher grain 
yield of 4208.0, 3903.0 and 3847.0 kg/ha compared to highest yielding check M35-1 (3667.0 kg/ha). None of 
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entries were superior for fodder yield compared to check varieties except SVD-1228R entry which recorded 18.3 
ton/ha but with lower grain yield of 1708.0 kg/ha.  
 
Station Varietal trial -I (Rabi-2012-13) 

Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
SVD-1221R 4208.0 10.4 27.47 200.00 
SVD-1222R 3320.0 11.6 35.79 211.67 
SVD-1223R 3847.0 7.6 28.24 211.00 
SVD-1224R 3653.0 11.3 37.76 250.33 
SVD-1225R 3472.0 9.4 29.45 263.00 
SVD-1226R 2278.0 10.0 37.48 246.67 
SVD-1227R 3347.0 12.7 33.16 225.67 
SVD-1228R 1708.0 18.3 31.31 300.33 
SVD-1229R 3903.0 8.8 31.36 258.33 
SVD-1230R 2945.0 8.6 33.51 230.33 
SVD-1231R 3250.0 9.7 33.13 254.67 
SVD-1232R 2806.0 10.9 31.31 251.00 
BJV-44 2931.0 11.3 28.83 265.00 
DSV-4 3639.0 13.2 31.88 255.33 
M 35-1 3667.0 11.8 33.17 247.33 
CV% 15.06 11.00   
CD at 5% 819.0 2.0   
Station Varietal trial-II: In Station trial-II, nine entries were evaluated with two check varieties, SVD-813R, SVD-
806R and SVD-814R were promising by recording higher grain yield compared to better check M35-1 
(4111.0kg/ha). Two entries viz., SVD-813 and SVD-814 based on average performance of two seasons, 
recorded grain yield of 4352.00 kg/ha and 4120.0 kg/ha compared to high yielding check DSV-4 with average 
grain yield of 3592.0 kg/ha.  
 
Station varietal trial-II (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
SVD-0804R 2875.0 15.7 34.75 249.67 
SVD-0806R 4375.0 13.2 33.98 228.67 
SVD-0809R 3417.0 11.8 32.35 235.00 
SVD-0813R 4542.0 14.2 33.16 232.67 
SVD-0814R 4334.0 13.6 32.90 236.00 
SVD-0815R 3487.0 13.2 34.90 246.67 
SVD-0865R 3722.0 16.7 34.05 251.33 
SVD-0867R 3597.0 18.3 33.94 260.67 
SVD-0768R 3917.0 10.4 35.36 241.67 
M 35-1 4111.0 11.1 33.50 257.67 
DSV-4 3875.0 13.2 31.58 260.67 
CV% 13.34 9.80   
CD at 5% 875.0 2.3   
 
Station  hybrid  trial-I: Among eleven station hybrids tested along with three checks, SHD-12-3, SHD-12-9 and 
SHD-12-1 were superior by recording grain yield of 4473.00 kg/ha, 4250 kg/ha and 4236 kg/ha respectively 
compared to better check DSV-4 (3834.00 kg/ha). However these hybrids have to be evaluated for one more 
season under favorable seasonal conditions.  
 

Station hybrid trial-I (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 

SHD2012-1 4236.0 8.0 30.11 238.33 
SHD-2012-2 3778.0 8.0 30.76 257.67 
SHD-2012-3 4473.0 5.8 29.44 173.33 
SHD-2012-4 4139.0 9.3 26.86 251.00 
SHD-2012-5 3181.0 7.9 27.81 250.33 
SHD-2012-6 3611.0 7.8 26.58 201.33 
SHD-2012-7 3000.0 9.7 33.93 263.00 
SHD-2012-8 3806.0 8.3 31.93 261.67 
SHD-2012-9 4250.0 7.20 25.29 218.00 
SHD-2012-10 2986.0 12.0 32.85 235.33 
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Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
SHD-2012-11 3222.0 7.40 30.46 257.33 
DSV-4 3834.0 13.9 31.87 264.00 
DSH-4 3209.0 8.8 31.48 252.00 
M35-1 3334.0 7.6 31.30 246.67 
CV% 19.82 14.96   
CDat5% 1208.0 2.20   
 
Station hybrid trial-II: In station hybrid trial-II, SHD-2012-20 and SHD-2012-19 recorded significantly superior 
grain yield of 5292.0 kg/ha and 5056.0 kg/ha compared to check DSH-4 (3306.00 kg/ha) and both hybrids 
exhibited relatively lower seed mass compared to checks.  
 

Station hybrid trial-II (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
SHD-2012-12 3778.0 8.3 30.01 244.33 
SHD-2012-13 3444.0 7.6 29.87 258.67 
SHD-2012-14 3820.0 11.1 30.04 261.67 
SHD-2012-15 3334.0 11.8 27.47 253.33 
SHD-2012-16 4209.0 13.0 32.59 247.00 
SHD-2012-17 4028.0 8.3 26.15 218.67 
SHD-2012-18 3959.0 7.9 26.84 251.67 
SHD-2012-19 5056.0 9.3 27.87 236.33 
SHD-2012-20 5292.0 9.0 24.38 247.00 
SHD-2012-21 2320.0 8.3 30.87 235.00 
SHD-2012-22 3000.0 8.6 30.51 251.00 
DSV-4 2250.0 17.0 32.28 262.00 
M35-1 3042.0 9.7 30.83 251.33 
DSH-4 3306.0 7.9 30.29 252.33 
CV% 19.52 12.41   
CD at 5% 1194.0 2.05   
 
Promising Varietal trial : The trial was conducted to know comparative performance of latest released varieties at 
national, state and our advance breeding lines, out of 16 entries tried with five check varieties, two of station 
entries viz., SVD-770R and SVD-768R recorded superior grain yield of 4417.00 and 4320.0 kg/ha respectively 
and followed by SPV-1829 with grain yield of 4195.0 kg/ha compared to highest yielding check Annigeri-1 
(3750.00 kg/ha). Both advance breeding lines exhibited superior grain mass.  
Promising varietal trial (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
Phule Vasudha 2514.0 8.6 28.45 289.67 
Phule Revathi 3486.0 10.6 29.99 282.67 
PKV kranti 3348.0 9.3 28.73 290.33 
CSV-22 3750.0 9.5 29.51 276.33 
CSV-216R 3667.0 9.5 29.78 282.00 
SVD-0770R 4417.0 11.6 37.37 237.00 
SVD-0768R 3250.0 9.5 36.85 239.00 
SVD-0765R 4320.0 13.9 37.58 259.33 
DSV-5 1722.0 14.6 32.44 297.00 
A-1  3750.0 9.9 25.97 251.67 
Muguti(5-4-1) 3695.0 9.3 32.67 266.33 
BJV-44 3334.0 9.3 29.95 274.67 
Phule Anuradha 2917.0 9.3 31.75 295.33 
Pharbani moti 3889.0 12.7 32.22 249.00 
SPV-1829 4195.0 11.1 28.17 269.33 
SVD-0813R 3486.0 13.4 33.40 242.00 
M 35-1 3014.0 9.0 32.35 258.00 
DSV-4 2611.0 13.2 33.36 264.33 
SPV-2143 3556.0 9.3 28.10 262.33 
SPV-2144 3348.0 10.7 34.00 266.67 
CRS-26 3556.0 13.7 37.75333 248 
CV% 15.54 11.89   
CD at 5% 875 1.1   
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CRS varietal trial : In order to compare the performance of entries from CRS Sholapur, station advance breeding 
lines and recently released entry BJV-44, trial was conducted. Out of 16 entries tried, SVD-803 exhibited highest 
grain yield (3903.0 kg/ha) and grain size (40.48 g.) followed by CRS-21 (3653.0 kg/ha) compared to recently 
released variety BJV-44 (3445.0 kg/ha), with lower seed  grain mass. (28.90 g.)  
 
CRS Varietal trial (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
SVD-0808 3445.0 13.6 42.29 253.33 
SVD-0803 3903.0 13.0 40.48 248.00 
BJV-44 3445.0 11.8 28.90 262.33 
M35-1 3167.0 7.6 32.33 247.67 
DSV-4 3028.0 10.8 32.82 257.67 
CRS-26 2972.0 11.3 35.21 248.33 
CRS-25 3097.0 10.4 33.34 265.33 
CRS-24 3430.0 8.6 37.28 236.67 
CRS-23 2736.0 14.6 31.15 280.67 
CRS-21 3653.0 13.6 33.78 239.33 
CRS-20 2431.0 12.0 32.22 228.33 
CRS-18 2750.0 8.8 34.74 246.33 
CRS-17 2750.0 10.2 29.06 238.67 
CRS-16 3542.0 10.6 30.96 249.33 
CRS-15 3056.0 11.1 27.75 248.33 
CRS-9 3181.0 9.3 28.84 256.00 
CV% 19.81 11.85   
CD at 5% 1041.0 2.2   
 
Local varietal trial : Among promising local varieties, Barsi zoot  recorded significant ally superior or grain yield of 
4459.0 kg/ha and Madabavi local, Mudde moti and Ramke local were numerically superior for grain yield 
compared to a better performing check DSV-4(3597.0 kg/ha).  
 
Local varietal trial (Rabi 2012-13) 
Variety Grain yield (kg/ha) Fodder yield (ton/ha) 1000 grain wt (g) Plant height ( cm) 
Ramke local  4028.0 14.8 30.09 220.00 
Barsi zoot 4459.0 11.6 30.24 195.67 
Sigli local 3709.0 12.5 31.26 225.67 
Dagadi solapur  2931.0 11.8 27.29 240.00 
Muddemoti 4028.0 13.2 33.01 250.33 
Dood mogra  3917.0 12.7 27.41 242.00 
Dagadi local  3583.0 14.6 28.49 247.67 
Gidda maldandi 3903.0 13.6 26.79 171.00 
|Kalagunda local  2639.0 6.5 24.44 204.00 
Kodamurki local  3569.0 11.3 31.73 251.67 
Somapur local  3292.0 12.5 30.72 255.00 
BJV-44 3014.0 12.4 25.06 286.33 
Madabavi local  4111.0 12.4 28.23 252.67 
Chitapur local  2389.0 17.0 26.04 255.33 
DSV-4 3597.0 13.7 29.97 260.33 
Yenigar  1847.0 5.8 30.66 241.00 
CV% 12.38 12.14   
CD at 5% 708.0 kg/ha on/ha   
 
III. AICSIP trial: Four trials comprising of IVT, AVHT, IHT and Initial Hybrid Nursery Trial were conducted 

successfully. 
 
3. Parbhani 
I. R line development programme : Development of potential restorer lines having high grain, fodder 
yield, good restoration ability, tolerant to biotic and abiotic stresses. Twenty three crosses effected during Rabi 
2012-13 (by emasculation and pollination) detail as below. Out of 23 crosses 10 crosses were effected by using 
13 Rabi based restorer.  
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List of F1s effected 
T 1000 × PVR 10515  PVR 10538 × PVR 10704  PVR 10593 × P. Moti  
PVR 10704 × RPVT 1029  PVR 10515 × BJR 356  PVR 10704 × PVR 2043 
PVR 14023 × PVR 10593  PVR 10704 × C 43  PVR 4012 × M 35 – 1   
RPVT 1029 × T 1000   
 
Evaluation of F1 hybrids:: 24 F1s (R × R) based on emasculation and pollination were evaluated for grain, fodder 
yield, tolerance to shootfly and terminal drought during Rabi 2012-13. Out of 24 F1s (R × R) evaluation 7 F1s 
showed superiority over 3 checks (Parbhani Moti, M 35 – 1 & Phule Yashoda).  
 
Superior crosses as belo: 
PVR 658 × PVR 10538  PVR 10511 × 9825 REC   PVR 904 × KR 196  
PVR 10704 × PVR 10511   PVR 642 × PVR 652   PVR 904 × PVR 802  
PVR 658 × PVR 650 
These listed F1s will be advanced to segregating generation (F2s) and efforts will be made for selection of 
desirable transgressive segregants for high grain, fodder yield and terminal drought tolerance.   
Evaluation of F2s: : 12 (R XR) crosses evaluated during Rabi 2012 – 13, the population size of each cross was 
1000 plants. 433 single plants selection were made by considering high grain, fodder yield, grain quality and 
terminal drought tolerance. The detail of crosses and no. of single plant selected is given below. 
 

Name of cross  No. of SPS selected  
ICS Dagdi × PVR 906  38 
DSV 4  × PVR 652  35 
PVR 906 × PVR 1057  25 
P. Jyoti × RSV 1130 47 
Phule Vasudha × 10538  44 
Dagadi × PVR 652  42 
Akola Kranti × RSV 1130 22 
P. Moti × RSV 31  21 
RSV 1130 × DSV 4 50 
KR 133 × C 43  46 
DSV 4 × 10538  36 
M 35 – 1 × P. Chitra  27 

 
II. B line development programme: Development of superior seed parental line having high perse 
means for grain, fodder yield, tolerance to biotic and abiotic stresses 
 
Development of F1s: 24 crosses (B X B) effected during Rabi 2012-13 (by emasculation and pollination). Out of 
24 crosses 15 crosses were effected by using 11 Rabi base B lines.  Details of crosses given below: 
 
PMS 104 B × SLB 9 B   PMS 20 B × PMS 104  B   PMS 20 B × SLB 9 B  
PMS 20 B × 127 B   M 31 – 2 B  × SLB 9 B   BJR 356 B × PMS 20 B  
BJR 356 B × BJMS 1 B   66 B × BJMS 2 B    49 B × PMS 104 B  
SLB 19 B × PMS 20 B   PMS 104 B × PMS 20 B   M 31 – 2 B  × PMS 20 B  
127 B × PMS 104 B   66 B × BJMS 1 B    49 B × PMS 20  B 
 
Evaluation of F1s: Si×teen F1s (B × B) evaluated for grain, fodder yield, tolerance to shootfly and terminal drought 
during Rabi 2012-13. Out of 16 F1s (B × B) evaluation 2 F1s showed superiority over three checks (Parbhani 
Moti, M – 35 – 1 & Phule Yashoda). Superior F1s are: PMS 104 B × 22528 B; PMS 104 B × 411 B 
 
These listed F1s will be advanced to segregating generation (F2s) and efforts will be made for selection of 
desirable transgressive segregants for high grain, fodder yield, shootfly, grain mold and terminal drought 
tolerance.   
 
Evaluation of F2s: Three (B×B) crosses evaluated during Rabi 2012 – 13, the population size of each cross was 
1000 plants. 121 single plants selection were made by considering high grain, fodder yield, grain quality and 
terminal drought tolerance. The detail of crosses and no. of single plant selected is given below. 
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Name of cross  No of SPS selected  
20 B × 29 B  45  
20 B × 232 B  46  
91004 B × 104 B  30  

 
III. Generation of breeding material for Shootfly tolerance:  
Evaluation of Marker Assisted F3 progenies: In generation advancement (F3s), 38 plant to row progenies derived 
from two crosses were evaluated in rabi 2012-13. Each progeny was grown in 5 rows of 4 m length, based on 
shootfly tolerance, grain, fodder yield and grain quality 12 superior progenies/ sps were selected. These 
progenies will be advanced to next generation for evaluation. Details presented below: 
 

Name of the cross No. of progenies grown No. of progenies selected 
MAS 1071-1 × RSF 19-3 34 11 
MAS 1076-1 × RSF 19-3 04 01 

Total 38 12 
 
Evaluation of Marker Assisted F4 progenies:In generation advancement (F4s) 54 progenies derived from 5 
crosses were evaluated in rabi 2012-13. Each progeny was grown in 3 rows of 4 m length, based on shootfly 
tolerance, grain, fodder yield and grain quality 14 superior progenies were selected. These selected progenies 
will be advanced to next generation for evaluation. Details presented below: 
 

Name of the cross No. of progenies grown No. of progenies selected 
MAS 1076-1 × RSF 16-3 11 03 
MAS 1071-1 × RSF 12-4 12 03 
MAS 1076-1 × RSF 12-4 07 01 
MAS 1071-1 × RSF 16-3 10 02 
MAS 1076-1 × RSF 19-3 14 05 

Total 54 14 
 
IV. Generation of breeding material for Drought tolerance  
Development of F1s: 15 crosses effected (emasculation and pollination) by using 3 Rabi base improved cultivar 
as a female and 5 potential rabi base lines as a male by L X T mating design. These 15 crosses will be evaluated 
during Rabi 2013 – 14 for terminal drought tolerance grain and fodder yield.   

Female parent : Phule Anuradha, Parbhani Moti, M 35 – 1   15 F1s effected 
Male parent  PVR 10515, PVR 10593, PVR 10704, PVR 4189, PVR 10538 

 
10 crosses effected (emasculation and pollination) by using 4 Rabi base improved cultivars as female and 4 
drought tolerance genotypes selected from advance drought nursery as a male. These 10 crosses will be 
evaluated during Rabi 2013 – 14 for terminal drought tolerance, grain and fodder yield.    
 

Female parent: Akola Kranti, Parbhani Moti, M 35 – 1, Phule Revati 10 F1s effected 
Male parent : RSV 1458, RSV 1426, BJV 116, SGS 8 – 4  

 
V. Transfer of male sterility in MAS shootfly tolerance lines (MS conversion): Five isolines of PMS 20 B 
genetic background, differ from shootfly resistant QTLs introgression were crossed with PMS 20A. The hybrid 
(F1s) combination of same is backcrossed with respective isolines (recurrent parent) and developed seed of 
BC1F1. BC1F1s seeds were sown in November 2012 and pairwise crosses were made and advanced to 
backcross second generation. Details presented below: 
 

Name of back cross  BC generation  No. of pairs  
{(PMS 20A × MAS 1076-1) × MAS 1076-1}  BC1 F1  5  
{(PMS 20A × MAS 1062-5) × MAS 1062-5}  BC1 F1  4  
{(PMS 20A × MAS 1261-3) × MAS 1261-3}  BC1 F1  6  
{(PMS 20A × MAS 1061-4) × MAS 1061-4}  BC1 F1  5  
{(PMS 20A × MAS 1071-1) × MAS 1071-1}  BC1 F1  4  
{(PMS 20A ×  MAS 1264-3)× MAS 1264-3}  BC1 F1  5  
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VI. Maintenance Breeding Programme : Forty two elite CMS lines developed at SRS Parbhani were crossed to 
its counterpart B lines (Plant to plant crosses) and pure seed of each CMS line (50 to 100 gm) were produced.  
 
VII. Nucleus seed production: Seed of selected self SPS, from last season were planted in four rows of 4 m 
length.  plant to row progenies expressing true to traits of released varieties and parental lines  viz., PVK 801, 
PVK 809, PMS 28A, PMS 28B, C43  from Kharif and Parbhani Moti, Parbhani Jyoti, SGS-8-4 from rabi were 
harvested and bulked. Around 50-70 kg seed of each were produced.     
 
4. Rahuri 
I. Varietal development programme: Rabi sorghum: In order to develop varieties as per soil types, new 
crossing programme for 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. The F1 to F6 generations were evaluated and promising 
IPS were selected.  
 
Segregating generations for varietal developement programme. 

Generation No.of crosses evaluated  No. of progenies No.of Families?IPS selected 
F1  40 - F1 grown 
F2 58 - 580 
F3 14 285 187 
F4 6 116 98 
F5 16 85 85 
F6 10 45 45 

 
II. Restorer development programme: To develop restorer, 15 straight crosses was effected during rabi 
season. The F1 to F6 generations were evaluated and promising IPS were selected.  
 
Segregating generations for restorer development programme 

Generation No.of crosses evaluated  No. of progenies No.of Families/IPS selected 
F1  14 - F1 grown 
F2 28 - 140 
F3 6 60 42 
F5 18 18 18 
F6 6 43 36 

 
III. B line development programme: To develop good combining B lines with round and pearly white 
grains, six crosses were effected during rabi season. The F1 to F6 generations were evaluated and promising IPS 
were selected.  
IV.  

Generation No.of crosses evaluated  No. of progenies No.of Families/IPS selected 
F1  10 - F1 grown 
F2 6 - 30 
F3 6 60 40 
F4 11 11 11 
F5 3 39 35 
F6 6 22 22 

 
V. Development of lines resistant to various stresses :  
a. Shoot fly: To develop shootfly tolerant donors 9 crosses were effected during rabi season. The F1 to F6 
generations were evaluated and promising IPS were selected.  
 
Segregating generations for shootfly tolerant sources 

Generation No.of crosses evaluated  No. of progenies No.of Families/IPS selected 
F1  11 - F1 grown 
F2 7 - 70 
F3 5 75 43 
F4 2 40 32 
F5 4 13 11 
F6 2 10 10 
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b. Drought: To develop drought tolerant donors 7 crosses were effected during rabi season. The F1 to F6 
generations were evaluated and promising IPS were selected.  
 
Segregating generations for drought tolerant sources 

Generation No.of crosses evaluated  No. of progenies No of Families/IPS selected 
F1  6 - F1 grown 
F2 7 - 70 
F3 4 60 35 
F4 2 39 34 
F5 3 10 10 
F6 3 9 9 

 
VI. Development of rabi sorghum hybrids: The total 30 experimental hybrids were developed on newly 
developed CMS lines viz., RMS 2010-10A,RMS 2010-16A and RMS 2010-24A 
 
VII. Maintenance Breeding: The rabi CMS 2010-10A&B, RMS 2010-16A&B, RMS 2010-24A&B, 185A&B, 
1409A&B, 104A&B, 479A&B and 38A&B has been maintained through hand pollination.  
 
VIII. Varietal development programme: Sweet sorghum In view of to develop a variety for high biomass 
coupled with shootfly tolerance and better juice quality parameters, the 15 straight crosses has been effected 
during the rabi season. The F1 to F6 generations were evaluated and promising IPS were selected.  
 
Segregating generations for sweet sorghum varietal development programme. 

Generation No.of crosses evaluated  No. of progenies No.of Families/IPS selected 
F1  19 - F1 grown 
F2 30 - 125 
F3 4 104 65 
F4 3 50 29 
F5 3 16 10 
F6 8 83 78 

 
IX. Hybrid development programme in sweet sorghum: In order to develop sweet sorghum hybrids 
having high biomass with better quality parameters, 22 experimental hybrids has been developed by utilizing elite 
sweet sorghum restorer during rabi season.  
X. Station hybrid/varietal trial: The state level multilocation trial conducted under rainfed and irrigated 
situation at 9 and 6 locations respectively in Maharashtra during rabi season. The details of entries tested along 
with checks used and promising genotypes to checks are given below. The University level multilocation trial 
conducted on Shallow, medium, deep and alternate uses under rainfed situation at 4 locations in the jurisdiction 
of MPKV,Rahuri during rabi season. The details of entries tested along with checks used and promising 
genotypes to checks are given below. The 11 sets of Station varietal trial conducted under rainfed situation at 
Rahuri during rabi season. The details of entries tested along with checks used and promising genotypes to 
checks are given. The 2 sets of Station Hybrid trial conducted under rainfed situation at Rahuri during rabi 
season. The details of entries tested along with checks used and promising genotypes to checks are given 
below: 
 
Evaluation of rabi sorghum genotypes 

Name of trial Entries tested Checks Promising genotype 
State MLT  
State Multilocation varietal cum- 
hybrid trial (Rainfed) 

20 P.Vasudha, PKV,Kranti, P.Moti, M 35-1 SVT (R) 1209, SVT (R) 1216 
 

State Multilocation varietal cum- 
hybrid trial (Irrigated) 

20 P Revati, CSV 18, CSH 15, M 35-1 SVT (I) 1216, SVT (I) 1206 
 

University MLT 
UMLT on shallow soil 20 P.Anuradha, M 35-1 RSV 1454, RSV 1426 
UMLT on medium soil 20 P.Suchitra, M 35-1 RSV 1345, RSV 1454 
UMLT on deep soil 20 P.Vasudha, M 35-1 RSV 1454, RSV 1426 
UMLT on Alternate Uses 14 P.Uttara, P.Panchami RSSGV 46, RPASV 3 
Station varietal trials 
Station Trial Set I  (Drought) 20 P.Anuradha, M 35-1 RSV 1572, RSV 1410 
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Name of trial Entries tested Checks Promising genotype 
Station Trial Set II (CG-Deep) 20 P.Vasudha, M 35-1 RSV 1516, RSV 1542 
Station Trial Set III (CG -Medium) 20 P.Suchitra, M 35-1 RSV 1544, RSV 1542 
Station Trial Set IV (CG -Shallow) 20 P.Anuradha, M 35-1 RSV 1544 
Station Trial Set V (SFR) 20 P.Anuradha, M 35-1, IS 2312 RSV 1511, RSV 1512 
Station Trial Set VI (HY-I). 20 P.Vasudha, CSV 22, M 35-1 RSV 1620, RSV 1614 
Station Trial Set VII (HY-II). 20 P.Vasudha, CSV 22, M 35-1 RSV 1640, RSV 1639 
Station Trial Set VIII (HY-III). 20 P.Vasudha, CSV 22, M 35-1 RSV 1660, RSV 1656 
Station Trial Set IX (HY-IV). 20 P.Vasudha, CSV 22, M 35-1 RSV 1680, RSV 1672 
Station Trial Set X (HY-V). 20 P.Vasudha, CSV 22, M 35-1 RSV 1684, RSV 1692 
Station Trial Set XI (Alt.Uses) 30 P.Uttara, P.Panchami RSSGV 46, RPASV 3 
Station Hybrid trials 
Hybrid Trial Set I 20 CSH 15R, M 35-1 RSH 1034, RSH 1042 
Hybrid Trial Set II 20 CSH 15R, M 35-1 RSH 1055, RSH 1119  

 
XI. AICSIP Trials: The total 7 coordinated trials were allotted to AICSIP,MPKV,Rahuri center and are 
successfully conducted.  
 

Details of Coordinated trials.  
Name of trial Allocated Conducted 

AVHT Deep soil 1 1 
IVT Deep Soil 1 1 
IHT Deep Soil 1 1 
Inter institutional rabi sorghum hybrid trial on medium soil 1 1 
Germplasm evaluation 500 500 
CRS hybrid trial 1 1 
IAVHT Rabi Sweet sorghum 1 1 

 

XII. Nucleus and breeder seed production produced. 
Name of cultivar Nucleus seed (kg) Breeder seed(kg) 
CSV 216 4 - 
P.Maulee 4 150 
P.Amruta 10 - 
P.Uttara 4 - 
P.Chitra 10 - 
P.Vasudha 10 - 
CSV 22 10 20 
P.Anuradha 10 - 
P.Revati 10 200 
Sel 3 4 - 
SSV 84 4 - 
Swati 4 - 
CSV 19SS 4 - 
P.Panchami 4 20 
P.Suchitra 10 200 

 

XIII. Other activities: Student guidance  : 2  Training organized: 4 
 
5. Tandur 
I. Development of lines resistant to various stresses 
a. Shoot fly resistance: For development of lines with shoot fly resistance, a total of 24 crosses were 
evaluated in F3, F4, F5 and F6 generations and single plant selections were made upto F5 generation and 12 
families were selected in F6 generation. 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F6 2 12 
F5 8 150 
F4 6 286 
F3 8 423 
 

b. Agronomic superiority and good grain quality: For development of lines with Agronomic superiority and 
good grain quality, a total of 115 crosses were evaluated in F3, F4, F5 and F6 generations and single plant 
selections were made upto F5 generation and 16 families were selected in F6 generation. The uniform families 
will be evaluated in PYT of next season.  
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Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F6 11 16 
F5 10 125 
F4 8 368 
F3 14 485 
 
II. Station hybrid/varietal trial: Preliminary yield trial: Twelve entries tested along with Phule vasudha as 
check in PYT conducted during rabi 2012-13. Out of those, SVT 42 (2697 kg/ha) was found superior to check 
(2148 kg/ha) in terms of grain yield. 
 
III. AICSIP trial: Three trials (IVT-DS, IHT-DS and AVHT-DS) in breeding and two trials (PET and ADAG) 
in physiology were allotted. All the trials were conducted successfully. One germplasm trial comprising of 500 
entries was also allotted and conducted successfully. 
 
Publications 

1. Bhagwat VR, Srinivas Babu K, G Shyam Prasad, Daware DG, Subbarayudu B, Prabhakar and Patil JV. 2012. 
Companioning sorghum with safflower for the management of shoot fly and aphids in post rainy season. 
Journal of Oilseed Research, 29 (sp.issue): 374-376. 

2. Biradar BD, Gowri M Sajjanar, Hemalatha S and Patil PB. 2012. Prospects of utilization of rabi sorghum in flaking 
and popping industry. In proceedings of National Conference on Appropriate technologies for Indian food 
processing industries held on 5-6 March at GKVK, UAS, Bangalore, p150 

3. Chavan UD, Patil JV and Shinde MS. 2013. Nutritional quality of high yielding rabi sorghum genotypes. J 
Res.Technol, 38(1): 87-91. 

4. Chavan UD,Patil JV and Shinde MS. 2012.: Nutritional quality of high yielding rabi sorghum genotypes. J Agric 
Res.Technol., 37(1): 45-60. 

5. Daware DG and Ambilwade PP. 2012. Assessment of avoidable yield losses due to major pests of rabi sorghum. 
Pestology, 36(9): 56-60. 

6. Daware DG and Ambilwade PP. 2012. Seasonal activity of shoot fly, Atherigona soccata (Rondani) attacking rabi 
sorghum in relation to weather factors. Pestology, 36(10): 27-30. 

7. Daware DG, Bhagwat VR, Ambilwade PP and Kamble RJ. 2012. Evaluation of Integrated pest management 
components for the management of sorghum shoot pest in rabi Season. Indian J Entom., 74(1): 58-61. 

8. Gadakh SR, Shinde MS, Gaikwad AR and Patil VR. 2012. CSV 22 (SPV 1626): A new high yielding rabi sorghum 
variety for post rainy season. Crop Res, 43(1,2,3): 31-34. 

9. Gadakh SR,Shinde MS and Gaikwad AR. 2012. Cytoplasmic male sterile lines of post rainy season sorghum 
developed at AICSIP,MPKV,Rahuri. SAT, 10: 1-3. 

10. Gadakh SR,Shinde MS, Chavan UD, Gaikwad AR and Patil VR. 2012. Phule Panchami: A new grain popping rabi 
sorghum variety. Crop Res., 44(3): 298-300. 

11. Gadakh SR,Shinde MS,Gaikwad AR and Patil VR. 2012. Phule Revati: A new rabi sorghum variety for irrigated 
condition. Crop Res, 43(1,2,3): 23-27. 

12. Kale SN, Kandalkar HG, Ghorade RB and Bhongle SA. 2012. Management of sorghum shoot fly on Rabi sorghum. 
PKV Res. Journal, 36: 137-139. 

13. Reddy BVS, Sanjana Reddy P, Sadananda AR, Dinakaran E, Ashok Kumar A, Deshpande SP, Srinivasa Rao P, 
Sharma HC, Sharma R, Krishnamurthy L and Patil JV. 2012. Postrainy season sorghum: Constraints and 
breeding approaches. Journal of SAT Agricultural Research 10. 

14. Sajjanar GM, Biradar BD, Patil PB and Hemalatha S. 2012. Prospective of diverse alternative food uses and 
research needs in special purpose varieties of rabi sorghum. In proceedings of National Conference on 
Appropriate technologies for Indian food processing industries held on 5-6 March at GKVK, UAS, Bangalore, 
p151. 

15. Sameer Kumar CV, Ch Sreelakshmi and Shivani D. 2012. Selection indices for yield in rabi sorghum (Sorghum 
bicolor L. Moench) genotypes. Electronic Journal of Plant Breeding, 3: 1002-1004. 

16. Sanjana Reddy P, Patil JV, Nirmal SV and Gadakh SR. 2012. Improving post-rainy season sorghum productivity in 
medium soils: does ideotype breeding hold a clue? Current Science, 102(6): 904-908. 

17. Shinde MS, Repe SS, Dalvi US , Gaikwad AR and Gadakh SR. 2013. Physio biochemical assessment of sweet 
sorghum genotypes during post rainy season. J Acad.Indus.Res., 1(8): 501-507. 

18. Thirumala Rao V, P Sanjana Reddy, BVS Reddy and Ashok Kumar A. 2012. Ergosterol as an indicator of mold 
resistance in white and colored grain sorghum hybrids. Crop Protection, 37: 7-12. 


