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Executive summary 
 
During the year 2020-21, following 5 multi-location trials were conducted. 
 

1. Initial and Advanced Varietal and Hybrid trial (Deep Soils)- Rabi 2020-21 Trial no. 485 
2. Advanced Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 486 
3. Initial Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 487 
4. Specialty Sorghum Trial (Color and Product)- - Rabi 2020-21Trial no. 488 
5. Parental line trial (PLT) Rabi 2020-21 
6. Germplasm trial Rabi 2020-21 

 
1. 

• Hybrid SPH1897 was on par with check CSH-39R for most traits and was significantly better for grain size. 
Initial and Advanced Varietal and Hybrid trial (Deep Soils)- Rabi 2020-21 Trial no. 485 

• SPV2644, SPV2735, SPV2826, SPV2827, SPV2831 were significantly bolder in gain size over check CSV-
22R. 

• SPV2838, which is on par with M35-1, was the earliest to flower and mature with equal grain size and better 
shoot fly resistance. 

• SPH1897 (Parbhani) completed AVT II.  SPV2644 (Tandur), SPV2735 (Parbhani) were promoted to 
Advanced trial II (AVT II). SPV2826 (Solapur), SPV2827(Solapur), SPV2831 (Dharwad), SPV2832 
(Dharwad), SPV2838 (Hyderabad) were promoted to Advanced trial I (AVT I) based on promotion criteria. 

 
2. 

• Looking into the very erratic data, and as no conclusions can be done on promotions, the trial 486 is going 
to be repeated during rabi 2021. The entries in the trial are SPH1903 (Parbhani), SPV2657 (Hagari), 
SPV2661 (Solapur), SPV2750 (Rahuri), SPV2751 (Rahuri), SPV2757 (Vijayapura), SPV2758 (Hyderabad). 
The trial will be conducted at all 23 locations as stated above at Locations and with checks. 

Advanced Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 486 

 
3. 

• Looking into the very erratic data, and as no conclusions can be done on promotions, the trial 487 is going 
to be repeated during rabi 2021. The entries in the trial are SPH1992 (Parbhani), SPV2839 (Rahuri), 
SPV2840 (Rahuri), SPV2841 (Solapur), SPV2842 (Solapur), SPV2843 (Solapur), SPV2844 (Bijapur), 
SPV2845 (Bijapur), SPV2846 (Dharwad), SPV2847 (Akola), SPV2848 (Akola), SPV2849 (Hagari), 
SPV2850 (Hagari), SPV2851 (Hyderabad), SPV2852 (Hyderabad), SPV2853 (Hyderabad), SPV2854 
(Hyderabad). The trial will be conducted at all 23 locations as stated above at Locations and with checks. 

Initial Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 487 

 
4. 

• Hurda/Parching Sorghum: Four genotypes (SPV2631, SPV2632, SPV2856 and SPV2857) were tested 
for agronomic and Hurda traits. SPV2632 was highest grain yielder (3036 kg/ha) followed by SPV2857 
(2985 kg/ha).  

Specialty Sorghum Trial (Color and Product)- - Rabi 2020-21 Trial no. 488 

• Grain iron and Zinc: Four entries, SPV2624, SPV2817, SPV2818, SPV2860 were evaluated for the 
agronomic traits. SPV2818 was highest grain producer (3575 kg/ha) followed by SPV2860 (3174 kg/ha).  

• Colored sorghum: Two red sorghum entries (SPV2855 and SPV2858) and one yellow color (SPV2761) 
were evaluated. SPV2858 yielded 2715kg/ha grain yield, while SPV2855 gave 2493 kg/ha.  SPV2761 was 
yellow sorghum, and it gave 2574 kg/ha grain yield.  

• Flake sorghum: SPV 2633, a flake sorghum variety gave 2658 kg/ha grain yield with 2.83g/100 seed test 
weight. 

• Pop sorghum: SPV 2630 was pop sorghum test entry with 2623kg/ha grain yield and 2.62 g test weight. It 
yielded 12 % higher grain yield than the check, Phule Panchami. 

• Scented sorghum: SPV2859, an entry for scented sorghum, yielded, 2489 kg/ha grain yield and 7876 
kg/ha fodder yield. Its grain size is 2.84 g/100 seeds. 
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5. 
• 22 entries tested at 3 locations. 
Parental line trial (PLT) Rabi 2020-21 

• Both A/B and R lines flowered around 65 days showing good synchrony 
• Both matured around 109 days. 
• Mean grain size in A/B line was less (2.65 g/100 seeds) against 2.73 in R lines. 

 
6. 

• EP75, EP90, EP83, EP140, EP92, PU28, EP14 and EP16 were found performing superior to check 
varieties. 

Germplasm trial Rabi 2020-21:  

• EP22, PU33, EP79, EP116, IC343556, EP106, EP120 and M35-1 (C) were stable for their grain yield. 
• EP11, EP89, CSV-29R (C), SLV46, PEC15, EP62 and EP13 were stable for their test weight. 

 

Detailed report 
Multi-location AICRP-Sorghum trials 
During the year 2020-21, following five multi-location yield trials were conducted. 

1. Initial and Advanced Varietal and Hybrid trial (Deep Soils)- Rabi 2020-21 Trial no. 485 
2. Advanced Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 486 
3. Initial Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 487 
4. Specialty Sorghum Trial (Color and Product)- - Rabi 2020-21Trial no. 488 
5. Parental line trial (PLT) Rabi 2020-21 
6. Germplasm trial Rabi 2020-21 

 
1. Initial and Advanced Varietal and Hybrid trial (Deep Soils)- Rabi 2020-21 Trial no. 485 
In this combined trial of Initial and Advanced Varietal and Hybrid trial under deep soils, 1 test hybrid (SPH1897) 
along with 3 hybrid checks (CSH-39R, CSH15R and CSH13R), 19 varieties along with 3 checks (CSV-22R, CSV-
29R and M35-1) and one local check were evaluated at 21 centers (Annigeri, Bijapur, Chamrajnagar, Dharwad, 
Gulberga, Hagari, Bagalkot, Raichur, Adilabad, Madhira, Tandur, Nandyal, Aurangabad, Ekarjuna, Karad, Nanded, 
Parbhani, Rahuri, Solapur (ADR), Washim, Tancha) for grain yield, fodder yield, other agronomic traits, and biotic 
stresses. Out of 21 locations, the data from 8 centers (Annigeri, Bijapur, Dharwad, Bagalkot, Raichur, Karad, Rahuri 
and Tancha) was not considered for analysis due to high CV, lower plant population, missing of traits data.  
• Flowering and maturity: The mean flowering days was 72 days, and maturity was 115 days. The trial range 

was from 67 to 77 days for flowering, and 109 d to 119 d to physiological maturity. Test hybrid SPH1897 
flowered and matured similar to check CSH39R (70 days and 112 days). Test varieties took 67-77 days to 
flower as compared to CSV-22R (73 days). SPV2838 was significantly early to flower (67 d) and mature (109 d) 
compared to M35-1 (72 d to flower and 115 d to mature). 

• Plant height: Test hybrid and varieties varied in their plant height from 241 cm to 246 cm and were on par with 
the checks. 

• Grain yield (kg/ha): The test entries varied in their grain yield from 2774 kg/ha to 3663 kg/ha. The hybrid 
SPH1897 (3257 kg/ha), was 3.5% higher than CSH-39R (3148 kg/ha). Among varieties, SPV2827 with 3313 
kg/ha was highest yielding, and was 4.3% superior over check CSV-22R (3177 kg/ha). Most test entries were 
on-par with the check, CSV-22R. 

• Fodder yield: Test hybrid, SPH1897 gave 7.8% higher fodder yield (9402 kg/ha) over CSH-39R (8726 kg/ha). 
Among test varietal entries, fodder yield varied from 8682 kg/ha (SPV2734) to 10475 kg/ha (SPV2832) and 
SPV2831 (10183 kg/ha) was second highest yielding. All test entries were on par with the checks. 

• Grain size: Test hybrid, SPH1897 exhibited 3.35 g average test weight while test varieties 3.28 g average test 
weight. SPH1897 was significantly better over check CSH-39R (3.18 g). SPV2644, SPV2735, SPV2826, 
SPV2827, SPV2831 test entries were significantly superior to CSV-22R. SPV2831 grain was very bold with 3.47 
g of test weight. 

• Biotic stresses: Most test entries were on par with respective checks for their reaction to shoot fly and 
charcoal rot index. SPV2831 had significantly higher shoot fly DH (38.4%) compared to CSV-22R (18.8%). 
SPV2644 had highest CRI (23) while SPV2838 has lowest CRI (16) among test entries. 
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Remarks:  
• Hybrid SPH1897 was on par with check CSH-39R for most traits and was significantly better for grain size. 
• SPV2644, SPV2735, SPV2826, SPV2827, SPV2831 were significantly bolder in gain size over check CSV-

22R. 
• SPV2838, which is on par with M35-1, was the earliest to flower and mature with equal grain size and better 

shoot fly resistance. 
 

Table 1: Initial and Advanced Varietal and Hybrid trial (Deep Soils)- Rabi 2020-21 Trial no. 485 
 

S.No Test Entry Centre code Center Level of 
Testing 

GY R % over 
Check 

FY R % over 
Check 

DTF DTM PH SW SF (DH%) CRI 

1 SPH1897 PKSH 558 Parbhani AHT-II 3257 3 3.5 9402 10 7.8 70 112 228 3.35 19.2 21.52 
2 SPV2644 SVT-55 Tandur AVT-I 3239 4 2.0 9513 9 3.6 73 115 240 3.36 17.2 22.89 
3 SPV2732 AKSV 452R Akola AVT-I 3011 19 -5.2 9805 4 6.8 72 114 243 3.31 19.4 20.06 
4 SPV2734 PVR 981 Parbhani AVT-I 3048 16 -4.1 8682 27 -5.4 74 116 243 3.27 21.4 22.48 
5 SPV2735 PVR 983 Parbhani AVT-I 3138 10 -1.2 9020 23 -1.7 72 114 246 3.34 15.7 21.56 
6 SPV2824 RSV-2482 Rahuri IVT  3007 20 -5.4 9029 22 -1.6 73 115 231 3.30 17.7 19.59 
7 SPV2825 RSV-2463  Rahuri IVT  3012 18 -5.2 9212 15 0.4 72 114 232 3.28 28.1 20.39 
8 SPV2826 CRS-92 Solapur IVT  2951 24 -7.1 9260 14 0.9 72 114 237 3.36 15.9 19.03 
9 SPV2827 CRS-93 Solapur IVT  3313 2 4.3 9398 11 2.4 72 113 230 3.34 16.6 22.44 

10 SPV2828 CRS-88 Solapur  IVT  3198 7 0.7 9737 6 6.1 72 115 224 3.23 22.8 18.37 
11 SPV2829 VJV-202 Vijapura IVT  3131 11 -1.5 8956 24 -2.4 74 116 240 3.14 24.0 20.53 
12 SPV2830 VJV-211 Vijapura IVT  3005 21 -5.4 9521 8 3.7 77 118 238 3.20 23.9 16.68 
13 SPV2831 SVD-1358 Dharwad IVT  3232 5 1.7 10183 2 10.9 75 117 232 3.47 38.4 19.54 
14 SPV2832 SVD-1418 Dharwad IVT  3218 6 1.3 10475 1 14.1 74 116 244 3.21 27.0 16.87 
15 SPV2833 AKSV-401R Akola IVT  2896 26 -8.8 8815 25 -4.0 76 119 218 3.24 26.3 19.5 
16 SPV2834 AKSV-447R Akola IVT  3081 14 -3.0 9804 5 6.8 73 114 224 3.21 22.8 18.79 
17 SPV2835 PVR 994 Parbhani IVT  3125 12 -1.6 9121 19 -0.6 72 114 236 3.32 29.0 19.77 
18 SPV2836 SVT-128 Tandur IVT  2927 25 -7.9 9200 16 0.2 74 116 235 3.25 24.6 18.49 
19 SPV2837 RNTN13-8 IIMR IVT  3090 13 -2.7 9980 3 8.7 74 116 226 3.29 25.4 19.63 
20 SPV2838 RNTN14-3 IIMR IVT  2774 27 -12.7 9279 13 1.1 67 109 215 3.17 19.3 16.34 
21 CSH 15R CSH 15R Solapur  3034 17 -4.5 9072 20 -1.2 70 112 221 3.45 28.8 15.3 
22 CSV 22R CSV 22R Rahuri  3177 8  9179 17  73 115 240 3.18 18.8 17.9 
23 CSV 29R CSV29R Bijapur  3055 15  9554 7  73 115 243 3.12 25.3 17.91 
24 CSH 13R CSH 13R IIMR  3663 1  9064 21  70 112 220 2.96 60.8 16.34 
25 CSH 39R CSH 39R  Akola   3148 9  8725 26  70 112 234 3.18 39.0 17.6 
26 M35-1 M 35-1 Bijapur  2952 23  9341 12  72 115 231 3.16 23.9 16.87 
27 Local Check check   3004 22  9125 18  70 112 211 3.36 21.0 17.2 

 Mean    3098    9349    72  232 3.26 27.8 18.84 
 CV (%)    14.14    16.84    3.96  9.09 8.68 23.6 18.12 
 P-Value    0    0.05    0  0 0 0.01 0.22 
 CD (5%)    298.02    976.26    1.87  12.48 0.16 17.28 5.59 
 CD (1%)    392.63    1285.91    2.46  16.43 0.21 22.84 7.44 
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); SW - 100 Grain weight (g); SF: DH% and CRI: Charcoal rot index, 
Local check varied from location to location. *Percent over CSV-22R for varieties, and over CSH-39R for hybrids. Bold Statistically significant at 5% over checks. 

 
SPH1897: 

 

The test hybrid completed 3 years of testing during Rabi 2018, 2019 and 2020. The summary of its 
performance is as given below for grain yield and dry fodder yield (Table 2). Over the 3 years, the test hybrid 
SPH1897 showed 1% superiority for grain yield and 5% for dry fodder yield over the check CSH-15R.  
 
Table 2: Mean grain yield and fodder yield of SPH1897 over Rabi 2018, 2019 and 2020. 

Year No. of 
locations 

Proposed 
variety  

Weighted 
mean 

Check 
variety 2 
(CSH15R) 

Weighted 
mean 

Qualifying 
variety 2 

Weighted 
mean 

CD 
(5%) 

SPH1897   
Grain yield (kg/ha) 

  
Across all locations 

2018 18 3188 57384 3251 58518 *   453 
2019 15 2899 43485 2937 44055 *   262 
2020 13 3257 42341 3034 39442 *   298 

 Percentage increase or 
decrease over the 
checks & qualifying 
varieties 

Mean   3115 3113 3074 3087.3       
2018         -2       
2019         -1       
2020         7       
Mean         1       

Dry fodder yield (kg/ha) 
  
Across all locations 

2018 14 8069 112966 8002 112028 *   843 
2019 16 9811 156976 8917 142672 *   911 
2020 16 9402 150432 9072 145152 *   976 

 Percentage increase or 
decrease over the 
checks & qualifying 
varieties 

Mean   9094 9138 8664 8692       
2018         1       
2019         10       
2020         4       
Mean         5       
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*There was no qualifying variety during the 3 years. 
 
2. Advanced Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 486 

• For grain yield, of 6 locations where experiments were conducted, 4 locations CV is around 30. One trial at 
Chas was vitiated. Only Indi location data has CV within <25%  

• Plant population at Bijapur Almel, Indi, Mohol, Solapur is less than required 80000/ha. There is a huge range 
in plant population from entry to entry, which greatly influences the grain yield per hectare.  

• The grain yield range is also too wide at Bijapur and Almel. 
 

Looking into the very erratic data, and as no conclusions can be done on promotions, the trial 486 is going to be 
repeated during rabi 2021. The entries in the trial are SPH1903 (Parbhani), SPV2657 (Hagari), SPV2661 (Solapur), 
SPV2750 (Rahuri), SPV2751 (Rahuri), SPV2757 (Vijayapura), SPV2758 (Hyderabad). The trial will be conducted at 
all 23 locations as stated above at Locations and with checks. 
 
3. Initial Varietal and Hybrid trial (Shallow Soils)- Rabi 2020-21 Trial no. 487 

• Out of 7 locations where experiments were conducted, 3 locations (Solapur, Solapur (ADR) and Mohol) have 
reported data for grain yield. Of which, Solapur CV is > 30%. So only two locations (Mohol and Solapur ADR) 
data are available for analysis. One trial at Chas was vitiated.  No data on grain yield from Bijapur and 
Tidagundi. 

• Plant population was <80000 at Mohol and Solapur. 
• Grain yield and plant population data at Solapur and Solapur ADR has large variation.  

 
Looking into the very erratic data, and as no conclusions can be done on promotions, the trial 487 is going to be 
repeated during rabi 2021. The entries in the trial are SPH1992 (Parbhani), SPV2839 (Rahuri), SPV2840 (Rahuri), 
SPV2841 (Solapur), SPV2842 (Solapur), SPV2843 (Solapur), SPV2844 (Bijapur), SPV2845 (Bijapur), SPV2846 
(Dharwad), SPV2847 (Akola), SPV2848 (Akola), SPV2849 (Hagari), SPV2850 (Hagari), SPV2851 (Hyderabad), 
SPV2852 (Hyderabad), SPV2853 (Hyderabad), SPV2854 (Hyderabad). The trial will be conducted at all 23 locations 
as stated above at Locations and with checks. 
 
4. Specialty Sorghum Trial (Color and Product)- - Rabi 2020-21 Trial no. 488 
A trial on evaluating Color/scent/iron/zinc content of sorghum genotypes was conducted at five locations, viz., Akola, 
Solapur, Vijayapura, Dharwad and Nandyal centers. Fifteen new genotypes contributed from various sorghum 
centers were evaluated (Table 3). Summary of the performance of the genotypes for grain yield and other traits is 
given in below table.  

 
• Hurda/Parching Sorghum: Four genotypes (SPV2631, SPV2632, SPV2856 and SPV2857) were tested 

for agronomic and Hurda traits. SPV2632 was highest grain yielder (3036 kg/ha) followed by SPV2857 
(2985 kg/ha). Test weight of SPV2632 was highest (2.99 g/100 seeds) among the hurda varieties. For 
Hurda, the check Phule Madhur was highest yielding with 3175 kg/ha grain yield. 

• Grain iron and Zinc: Four entries, SPV2624, SPV2817, SPV2818, SPV2860 were evaluated for the 
agronomic traits. SPV2818 was highest grain producer (3575 kg/ha) followed by SPV2860 (3174 kg/ha). 
The grain size varied from 2.43 (SPV2817) to 2.63 (SPV2624). The grain samples from various centers 
needs to be analyzed for grain iron and zinc, which will be reported later. 

• Colored sorghum: Two red sorghum entries (SPV2855 and SPV2858) and one yellow color (SPV2761) 
were evaluated. SPV2858 yielded 2715kg/ha grain yield, while SPV2855 gave 2493 kg/ha.  SPV2761 was 
yellow sorghum, and it gave 2574 kg/ha grain yield.  

• Flake sorghum: SPV 2633, a flake sorghum variety gave 2658 kg/ha grain yield with 2.83g/100 seed test 
weight. 

• Pop sorghum: SPV 2630 was pop sorghum test entry with 2623kg/ha grain yield and 2.62 g test weight. It 
yielded 12 % higher grain yield than the check, Phule Panchami. 
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• Scented sorghum: SPV2859, an entry for scented sorghum, yielded, 2489 kg/ha grain yield and 7876 
kg/ha fodder yield. Its grain size is 2.84 g/100 seeds. 

 
Table 3: Specialty Sorghum Trial (Color and Product)- - Rabi 2020-21Trial no. 488 
S.no Treatment Trait Pedigree Centre GY R FY R DTF R DTM R PH R SW R 

1 CSV 26  Check   2446 19 10474 3 77 8 119 6 221 1 2.98 2 
2 CSV 29R  Check  2576 13 9966 5 79 15 122 20 209 5 2.91 3 
3 M35-1  Check   2540 15 8824 11 78 12 120 14 210 3 3.05 1 
5 Phule Panchami Popping Check   2330 20 9384 8 76 7 121 17 209 4 2.26 20 
4 Phule Madhur Hurda Check-  3175 2 10388 4 80 17 120 12 200 12 2.68 10 
6 Phule Rohini Papad Check  2642 11 7648 17 75 4 116 2 197 14 2.4 19 
7 SPV 2630 Popping Pureline sel. from Aralina 

Jola  
Vijayapura 2623 12 9393 7 79 14 121 16 215 2 2.62 13 

8 SPV 2631 Hurda Pureline sel. from 
Seethani Jola/Kach Kach 
Jola 

Vijayapura 2748 8 8891 10 81 19 121 18 202 10 2.77 9 

9 SPV 2632 Hurda Pureline selection from 
landrace Raosaheb  

Vijayapura 3036 4 9707 6 80 18 120 13 204 9 2.89 4 

16 SPV2856 Hurda Selection from GP-2835 
(IS 3419)  

Akola  2871 6 8602 12 71 1 114 1 195 16 2.78 8 

17 SPV2857 Hurda Mutant from SKM-26-6-1-
1-1  

Akola  2985 5 10928 2 78 9 119 8 205 7 2.83 7 

11 SPV2624 Grain iron and Zn ICSV 15013  Hyderabad  2477 18 6928 20 73 2 119 7 199 13 2.63 12 
13 SPV2817 Grain iron and Zn (CSV 27 × ICSR 14001)-

1-1-1-3-1-2-1  
Hyderabad  2857 7 7614 18 78 13 119 9 179 19 2.43 18 

14 SPV2818 Grain iron and Zn (CSV 27 × ICSR 14001)-
1-1-1-4-1-2-1-1  

Hyderabad  3575 1 8176 14 78 11 120 11 185 18 2.47 16 

20 SPV2860 Grain iron and Zn (ICSR 14001 × DSR 907)-
2-1-1-1-1-1-1  

Hyderabad  3174 3 8030 15 78 10 120 15 173 20 2.48 15 

15 SPV2855 Red Local landrace/2  Rahuri  2493 16 7402 19 75 5 116 4 204 8 2.46 17 
18 SPV2858 Red (CRS4x B35)-BC24-94-1-

B  
Hyderabad  2715 9 11084 1 81 20 122 19 196 15 2.51 14 

12 SPV2761 Yellow  Local Landrace-1  Rahuri  2574 14 8266 13 76 6 116 5 191 17 2.68 11 
10 SPV 2633 Flakes Pure line sel. from 

Kadahina Jola/ 
Gidagempu Jola  

Vijayapura 2658 10 9010 9 80 16 120 10 200 11 2.83 6 

19 SPV2859 Basmati flavor (M35-1 x E228)-1-1-70-1-
B-B 

Hyderabad 2489 17 7876 16 74 3 116 3 209 6 2.84 5 

 Location Mean    2749 . 8930 .   119 . 201 . 2.68 . 
 CV (%)    21.73 . 16 .   3 . 14 . 16.54 . 
 F (Prob)    0 . 0 .   0 . 0 . 0 . 
 CD (5%)    558 . 1334 .   3 . 18 . 0.29 . 
 CD (1%)    738 . 1764 .   3 . 24 . 0.38 . 

 
5. Parental line trial (PLT) 
A combined (Kharif and Rabi) parental line trial consisting of 22 parents (8 A lines and 14 R lines) was conducted at 
three locations of Nandyal, Hagari and Parbhani. In general, parents showed good synchrony for flowering. A/B lines 
flowered between 62 -71 days with majority flowering around 65 days, while R lines took 57 -70 days with 65 days 
mean. In general height of A and R lines was at par (110 cm) indicating good pollen flow and seed set (Table 4). 
 

Table 4. performance of Parents (A, B and R lines) in AICRP trials 
Parent Type Hybrid DFF DTM PH TW DFY 

461A A SPH 1888 63 109 119 2.87 6267 
461B B SPH 1888 65 109 119 2.74 6159 
NR12-15 R SPH 1888 65 109 119 2.76 7495 
AKMS 30A A SPH 1921 and SPH 1912 71 114 149 2.82 7645 
AKMS 30B B SPH 1921 and SPH 1913 67 111 152 2.55 6167 
AKR 545 R SPH 1912 65 110 138 2.38 8327 
AKR 524 R SPH 1921 66 110 131 2.42 7932 
ICSA 276 A SPH 1968 64 110 156 3.19 8427 
Pantchari 6 R SPH 1969 57 103 193 2.13 7357 
ICSA101 A SPH 1975 68 113 135 2.84 7403 
KR221 R SPH 1975 66 109 139 2.42 7665 
KR 126 R SPH 1976 64 107 110 2.63 6775 
PMS71A A SPH 1976 66 110 156 2.69 5710 
4214A A SPH1914 62 106 127 2.62 6721 
4214B B SPH1914 63 106 129 2.46 6787 
C43 R SPH1914 65 109 124 2.97 6217 
9216A A SPH1936 63 108 130 2.69 7928 
9216B B SPH1936 63 108 131 2.5 7353 
AKR150 R SPH1936 64 110 126 3.05 7141 
151A A SPH1938 65 112 131 2.94 7486 
151B B SPH1938 65 109 130 2.51 6771 
NR10-15  SPH1938 70 112 132 3.02 7528 
Location  

 
64.85 109.32 135 2.69 7148 

CV (%)  
 

2.58 2.66 10 7.03 16 
F (Prob)  

 
0 0 0 0 0 
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CD (5%)  
 

1.56 2.72 13 0.18 1071 
CD (1%)  

 
2.06 3.59 17 0.23 1415 

 
6. Germplasm trial 
A total of 68 rabi sorghum germplasm lines were evaluated over AICRP 6 locations (CRS-Solapur, Dharwad, Rahuri, 
Parbhani, Tandur, Hagari) and data on flowering time, height, panicle weight (per plant in g), grain yield per plant (g), 
dry fodder yield per plant (g), flag leaf area (cm2

Entry no. 

) and test weight (100 seed weight in g) were recorded for pooled 
analysis. For grain yield, EP75, EP90, EP83, EP140, EP92, PU28, EP14 and EP16 were found performing superior 
to check varieties (Table 5). As per AMMI stability index, highly stable genotypes for grain yield and test weight were 
listed in Table 6. These germplasm lines may be exploited in crossing program.   
 
Table 5. Top 10 germplasm lines for grain yield per plant (g) over MLT 

Genotype DFF PH PW FLA GYPP DFYPP TW 
25 EP75 81 211 73 146 53 137 3.27 
34 EP90 79 191 70 155 49 138 3.15 
30 EP83 84 220 71 140 48 141 3.29 
48 EP140 79 229 67 135 48 144 3.34 
35 EP92 82 210 66 167 48 139 3.48 
56 PU28 78 226 61 132 48 123 3.02 
7 EP14 79 205 65 127 47 138 3.39 
8 EP16 79 204 65 142 46 148 3.09 

64 CSV-22R 79 217 64 127 46 113 3.16 
Checks 

65 CSV-26R 76 206 58 156 44 130 3.10 
66 CSV-29R 76 219 67 113 47 120 3.18 
67 M35-1 75 200 61 153 42 125 3.24 
68 RSLG262 80 193 54 131 35 120 2.90 

 
Table 6. AMMI stability index of genotypes for grain yield and test weight 

Grain yield per plant (g) 100 seed weight (g) 
Rank Genotype Stability 

(ASV) 
Mean Rank Genotype Stability (ASV) Mean 

1 EP22 0.318 36.52 1 EP11 0.0323 3.25 
2 PU33 0.328 34.23 2 EP89 0.0344 3.34 
3 EP79 0.331 35.25 3 CSV-29R (C)  0.0455 3.12 
4 EP116 0.346 39.92 4 SLV46 0.053 3.28 
5 IC343556 0.56 36.75 5 PEC15 0.0577 3.30 
6 EP106 0.567 38.39 6 EP62 0.0705 3.15 
7 EP120 0.667 29.5 7 EP13 0.0816 3.29 
8 M35-1 (C) 0.698 42.02 

 
7. Nutritional and roti quality analysis of rabi sorghum trials 
1. Rabi sorghum trial IAVHT-Deep soil (T485) from Rahuri centre 
During rabi season 2020-21, 27 sorghum entries from IAVHT-Deep soil trial from Rahuri centre were evaluated for 
dough, roti and nutritional quality using quality parameters. The statistical analysis clearly indicated that the test 
entries did not differ significantly for any of the nutritional or organoleptic properties (Table 7). 
 
Table 7: Nutritional and Organoleptic properties of IAVHT Deep soil entries (Trial 485) 
 Nutritional properties Organoleptic roti quality traits 

Genotypes Hectoliter 
Weight 
(Kg/hl) 

Crude 
Protein 

(%) 

Soluble 
Proteins 

(%) 

Total 
sugars 

(%) 

Starch 
(%) 

Free 
amino 
acids 

(mg/100g) 

Phenolics 
(%) 

Water 
required 

for 
dough 
(ml) 

Kneading 
quality 

Colour 
appea- 
rance 

Texture Taste Overall 
accept- 
ability 

CSH 13 77.70 10.20 1.20 2.04 56.64 76.95 1.74 81.73 1.00 6.66 7.59 7.22 7.04 
CSH 15R 78.37 11.51 1.15 1.82 49.37 76.95 2.11 81.73 1.00 6.66 6.94 7.34 6.98 
CSH 39R 78.40 10.78 1.43 1.94 51.24 76.95 1.83 81.73 1.67 5.99 6.96 7.41 6.78 
CSV 22 77.40 9.98 1.41 1.73 56.23 76.95 1.70 81.73 1.00 6.97 7.20 7.33 7.16 
CSV 29R 77.72 10.53 1.27 1.83 48.49 76.95 2.11 81.73 1.00 7.01 6.95 6.87 6.92 
Local Check 79.52 10.36 1.02 1.94 60.69 76.95 1.88 81.73 1.33 7.10 7.13 6.93 7.04 
M35-1 76.30 10.22 1.19 2.12 52.92 76.95 1.56 81.73 1.00 6.87 7.00 6.80 6.89 
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 Nutritional properties Organoleptic roti quality traits 
Genotypes Hectoliter 

Weight 
(Kg/hl) 

Crude 
Protein 

(%) 

Soluble 
Proteins 

(%) 

Total 
sugars 

(%) 

Starch 
(%) 

Free 
amino 
acids 

(mg/100g) 

Phenolics 
(%) 

Water 
required 

for 
dough 
(ml) 

Kneading 
quality 

Colour 
appea- 
rance 

Texture Taste Overall 
accept- 
ability 

SPH1897 78.58 10.20 1.06 1.87 53.72 76.95 1.61 81.73 1.00 7.40 7.13 7.27 7.29 
SPV2644 78.13 10.60 0.77 1.94 48.51 76.95 1.68 81.73 1.00 7.20 7.07 7.13 7.13 
SPV2732 78.71 11.28 1.15 2.03 51.99 76.95 2.12 81.73 1.00 7.87 7.60 7.67 7.71 
SPV2734 78.31 10.72 1.15 1.89 50.03 76.95 2.35 81.73 1.33 6.34 6.77 7.14 6.75 
SPV2735 78.80 10.92 1.07 1.98 49.37 76.95 2.07 81.73 1.00 7.20 6.93 6.87 7.00 
SPV2824 78.08 10.14 1.21 1.94 53.02 76.95 2.11 81.73 1.00 8.05 8.07 7.82 7.98 
SPV2825 77.47 9.91 1.04 1.91 52.06 76.95 2.01 81.73 1.00 7.30 6.98 6.97 7.08 
SPV2826 77.04 10.11 1.11 1.66 50.37 76.95 1.90 81.73 1.00 7.73 7.80 7.73 7.76 
SPV2827 78.74 10.35 1.05 1.95 50.01 76.95 1.83 81.73 1.33 6.97 7.00 6.93 6.97 
SPV2828 79.00 9.84 0.97 1.83 49.58 76.95 1.76 81.73 1.00 6.91 6.86 7.02 6.92 
SPV2829 77.34 9.90 0.91 1.85 49.39 76.95 1.70 81.73 1.33 7.33 7.07 7.07 7.16 
SPV2830 74.64 9.62 1.16 2.07 55.00 76.95 1.56 81.73 1.67 7.03 7.03 6.87 6.98 
SPV2831 77.15 10.53 1.15 2.41 51.85 76.95 1.73 81.73 1.00 6.89 6.94 7.32 7.05 
SPV2832 78.31 10.24 1.13 2.06 51.31 76.95 1.83 81.73 1.33 7.50 7.47 7.27 7.42 
SPV2833 78.60 10.44 1.11 1.97 51.00 76.95 2.07 81.73 1.33 7.16 7.54 7.72 7.48 
SPV2834 75.64 10.72 0.90 1.95 49.44 76.95 1.76 81.73 1.33 7.60 7.33 7.40 7.44 
SPV2835 76.22 10.26 0.95 2.02 51.24 76.95 1.97 81.73 1.33 6.78 7.17 6.99 6.98 
SPV2836 78.95 10.36 0.93 1.64 49.32 76.95 1.91 81.73 1.33 5.84 6.86 6.33 6.36 
SPV2837 76.44 9.88 1.01 1.52 53.15 76.95 1.48 81.73 1.00 6.80 7.07 6.73 6.87 
SPV2838 76.13 10.03 1.01 1.97 50.41 76.95 1.85 81.73 1.00 6.28 6.43 6.89 6.53 
Mean 77.69 10.36 1.09 1.92 51.72 76.95 1.86 81.73 1.16 7.02 7.14 7.15 7.10 
h 0.00 2 0.00 0.00 0.28 0.14 0.00 0.00 0.00 0.01 0.35 0.24 0.00 0.20 
P value 0.64 0.78 0.75 0.15 0.32 0.57 0.48 0.70 0.47 0.09 0.20 0.57 0.24 
%CV 3.05 9.05 28.82 14.44 11.39 13.01 25.80 10.15 31.83 11.59 8.35 9.21 8.67 
 
2. Rabi sorghum trial AVHT-Shallow soil (T4865) from Rahuri centre 
During rabi season 2020-21, 16 sorghum entries from IVHT-Shallow soil trial from Rahuri centre were evaluated for 
dough, roti and nutritional quality using quality parameters. The statistical analysis clearly indicated that except for 
soluble proteins (%), the test entries did not differ significantly for any of the nutritional or organoleptic properties 
(Table 8). 
 
Table 8: Nutritional and Organoleptic properties of AVHT Deep soil entries (Trial 486) 
 Nutritional properties Organoleptic roti quality traits 
Genotypes Hectoliter 

Weight  
(Kg/hl) 

Crude 
Protein 
(%) 

Soluble  
Proteins 
(%) 

Total 
sugars 
(%) 

Starch 
(%) 

Free 
amino 
acids 
(mg/100g) 

Phenolics 
(%) 

Water 
required 
for 
dough 
(ml) 

Kneading 
quality 

Colour 
appea- 
rance 

Texture Taste Overall 
accept- 
ability 

CSH 13 77.29 9.09 1.35 1.74 53.41 81.59 2.12 89.15 1.00 1.33 7.09 7.00 7.13 
CSH 15R 77.11 9.29 1.41 1.64 52.42 81.57 1.97 90.55 1.33 1.00 7.24 7.10 7.46 
CSH 39R 76.91 9.41 1.06 1.70 52.90 81.79 1.85 87.76 1.67 1.33 6.27 6.62 6.77 
CSV 26 77.38 9.64 1.42 1.82 51.96 81.70 2.02 87.76 1.33 1.33 6.58 6.40 6.34 
CSV 29R 73.32 9.14 1.21 1.91 54.38 81.79 1.85 87.06 1.00 1.67 7.41 7.29 7.20 
Local Check 76.38 9.10 1.82 1.94 60.57 81.50 2.10 89.85 1.67 1.00 7.19 7.28 7.24 
M35-1 75.99 8.80 1.23 1.84 52.89 81.91 2.06 87.06 1.67 1.33 6.81 7.03 6.74 
P. Anuradha 77.07 9.16 1.18 1.82 52.65 81.80 1.81 93.34 1.67 1.33 6.32 6.76 6.50 
P. Maulee 77.34 10.22 0.85 1.59 48.64 81.97 1.82 84.27 1.33 1.33 6.54 6.93 6.90 
SPH1903 77.04 9.97 1.09 1.73 53.42 81.93 1.97 88.45 1.33 1.67 6.68 6.46 6.34 
SPV2657 75.96 9.24 1.16 1.65 53.94 81.90 1.90 91.25 1.00 1.00 7.86 7.34 7.32 
SPV2661 77.37 10.56 0.94 2.05 52.97 82.04 1.95 84.97 1.33 1.33 6.29 6.67 6.49 
SPV2750 76.40 9.35 1.43 1.67 52.89 82.02 1.83 86.36 1.00 1.00 6.88 7.14 6.97 
SPV2751 75.79 9.26 1.15 1.63 52.00 81.67 1.80 92.64 1.00 1.00 6.96 6.68 6.86 
SPV2757 76.75 9.00 1.38 1.58 49.87 81.29 2.10 87.76 1.00 1.00 5.87 6.41 6.06 
SPV2758 77.02 10.06 1.16 1.89 54.98 82.27 2.16 88.45 1.33 1.33 6.69 6.88 6.71 
Mean 76.57 9.46 1.24 1.76 53.12 81.80 1.96 88.54 1.29 1.25 6.79 6.87 6.81 
h 0.00 2 0.14 0.58 0.00 0.00 0.09 0.00 0.42 0.13 0.00 0.02 0.00 0.00 
P value 0.60 0.34 0.02 0.48 0.64 0.40 0.86 0.10 0.35 0.72 0.46 0.90 0.85 
% CV 2.60 9.10 35.41 15.12 11.50 7.00 16.85 10.15 35.56 35.01 12.66 10.81 12.45 
 
3. Rabi sorghum trial IVHT-Shallow soil (T487) from Rahuri centre 
During rabi season 2020-21, 26 sorghum entries from IVHT-Shallow soil trial from Rahuri centre were evaluated for 
dough, roti and nutritional quality using quality parameters. The statistical analysis clearly indicated that except for 
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soluble proteins (%), the test entries did not differ significantly for any of the nutritional or organoleptic properties 
(Table 9). 

Table 9: Nutritional and Organoleptic properties of IVHT Shallow soil entries (Trial 487) 
 Nutritional properties Organoleptic roti quality traits 
Genotypes Hectoliter 

Weight  
(Kg/hl) 

Crude 
Protein 
(%) 

Soluble  
Proteins 
(%) 

Total 
sugars 
(%) 

Starch 
(%) 

Free 
amino 
acids 
(mg/100g) 

Phenolics 
(%) 

Water 
required 
for 
dough 
(ml) 

Kneading 
quality 

Colour 
appea- 
rance 

Texture Taste Overall 
accept- 
ability 

CSH 13 75.97 10.09 1.53 1.97 56.19 72.08 2.01 82.08 1.33 6.81 7.24 7.09 7.05 
CSH 15R 73.78 9.59 1.50 1.77 56.65 73.03 1.94 82.08 1.33 7.24 7.38 7.20 7.28 
CSH 39R 74.72 9.53 1.33 1.78 55.46 71.72 1.84 81.23 1.33 7.28 7.09 7.27 7.21 
CSV 26 75.90 8.97 1.48 1.72 55.60 71.78 2.05 80.80 1.33 6.89 7.35 7.63 7.29 
CSV 29R 74.68 9.85 1.44 1.97 57.30 73.40 2.07 81.02 1.00 6.86 7.43 7.15 7.14 
Local Check 74.25 9.16 1.76 1.95 63.77 75.18 1.98 81.66 1.00 7.68 7.48 6.96 7.35 
M35-1 76.10 10.66 1.40 1.88 52.68 70.09 1.83 80.38 1.33 6.63 7.23 7.42 7.09 
P. Anuradha 75.87 9.45 1.35 1.62 54.74 70.49 1.85 81.66 1.00 6.49 7.06 7.01 6.86 
P. Maulee 76.43 9.32 1.12 1.84 55.97 72.66 1.94 81.66 1.33 6.83 7.08 7.05 6.99 
SPH1992 75.70 11.18 1.55 2.04 51.35 70.82 2.37 80.80 1.00 7.19 7.28 7.74 7.35 
SPV2839 76.82 9.04 1.40 1.81 56.07 72.68 1.84 80.59 1.00 7.48 7.25 7.09 7.08 
SPV2840 76.57 10.77 1.24 1.93 48.49 74.31 2.19 81.66 1.00 6.05 6.81 7.15 6.67 
SPV2841 76.16 10.19 1.36 1.87 53.74 72.48 1.96 80.80 1.00 6.67 7.28 7.30 7.09 
SPV2842 75.32 9.93 1.26 1.82 51.18 72.25 2.10 81.23 1.33 6.66 7.10 7.24 6.95 
SPV2843 76.58 10.36 1.27 1.89 54.07 70.85 2.19 81.87 1.00 7.21 7.48 7.33 7.34 
SPV2844 75.87 10.02 1.41 1.88 54.59 72.77 1.98 82.08 1.00 6.84 7.53 7.25 7.21 
SPV2845 76.82 10.56 1.16 1.89 52.56 73.89 2.15 81.66 1.00 6.71 7.23 7.00 7.02 
SPV2846 76.88 10.63 1.22 1.92 48.44 71.56 2.12 81.44 1.00 6.59 7.34 7.58 7.17 
SPV2847 75.48 9.63 1.39 1.70 51.27 71.31 2.23 80.80 1.33 7.00 7.31 7.23 7.18 
SPV2848 77.92 10.54 1.32 2.11 51.77 72.13 2.16 81.44 1.67 6.69 7.07 7.57 7.12 
SPV2849 76.40 9.21 1.26 1.81 55.04 71.96 1.76 81.44 1.00 6.91 7.16 7.09 7.05 
SPV2850 75.88 10.12 1.48 2.08 56.21 74.25 1.95 81.87 1.00 6.29 6.72 6.99 6.66 
SPV2851 75.17 9.89 1.40 1.96 56.36 74.65 1.97 81.66 1.00 7.22 6.98 6.94 7.00 
SPV2852 75.66 10.17 1.23 1.93 50.74 74.22 2.07 81.87 1.00 6.04 6.80 7.38 6.74 
SPV2853 75.80 10.55 1.16 1.87 48.51 69.98 2.01 81.44 1.33 6.77 7.23 7.13 7.04 
SPV2854 76.30 10.45 1.15 2.03 49.09 69.34 1.91 81.44 1.00 6.56 6.89 6.94 6.80 
Mean 75.89 9.99 1.35 1.89 53.76 72.30 2.02 81.41 1.14 6.83 7.18 7.22 7.07 
h 0.05 2 0.27 0.45 0.00 0.37 0.37 0.00 0.13 0.00 0.06 0.00 0.00 0.00 
P value 0.43 0.17 0.03 0.88 0.08 0.08 0.64 0.33 0.64 0.41 0.81 0.96 0.90 
 
Rabi Sorghum breeding at IIMR and AICRP Sorghum centers 
1. IIMR, Hyderabad 

Centre on Rabi Sorghum (ICAR-IIMR), Solapur: Dr. Parashuram Patroti,  
1. RILs development from multi-parent cross populations (Diverse parents) for genetic dissection of rabi 

adaptive traits. 
To develop multi-parent crosses (MAGIC), 8 highly diverse founder lines (Source: Global mini core collection, 
ICRISAT, 2019) viz., a) IS 28141 & IS 16382 (Agronomically desirable), b) IS 30466 & IS 21512 (Biotic stress 
resistance), c) IS 14779 & IS 15744 (Abiotic stress resistance), d) IS 1041 & IS 1212 (Multi-trait specific) were 
crossed pairwise during rabi 2020-21. These four single crosses are to be crossed to generate two double 
crosses and then to be inter-mated to obtain 8 parent MAGIC population as RILs upon single seed descent 
selection. 
 

2. Deployment of Indigenous (rabi locals – landraces) and exotic germplasm for broadening the base of 
rabi cultivars. 
179 rabi sorghum landraces originally collected from major rabi sorghum growing states of the country viz., 
Maharashtra, Karnataka, Andhra Pradesh, Telangana, Tamil Nadu, etc. The seeds of these entries were 
obtained from the Gene banks of ICAR-Indian Institute of Millets Research, Hyderabad and the International 
Crops Research Institute for Semi-Arid Tropics (ICRISAT). The experiment was laid out in Randomized Block 
Design with two replications. Each accession was raised in two rows of 3 meters length by adopting a spacing of 
45 cm × 15 cm. In each replication, five random plants were chosen, and the observations were recorded on 
these five plants for eight quantitative traits at the time of maturity except days to 50 percent flowering. Data 
were collected according to the Standard Key Descriptor Lists for Characterizations for sorghum (IIMR and 
ICRISAT 1984). The mean values were utilized for genetic diversity analysis among the rabi sorghum 
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accessions. The descriptive statistics of eight quantitative traits indicated the existence of good morphological 
diversity and trait distribution among the sorghum landrace accessions, providing scope for improvement 
through hybridization and selection (Table 1). Among all the traits investigated, plant height was found more 
variable followed by dry fodder yield per plant, panicle weight per plant per plant and grain yield per plant. 

 
Table 1: Statistics Summary for eight quantitative traits. 

  DFF PH 
(cm)  

PE 
(cm) 

PL 
(cm) 

PW 
(cm) 

GYPP 
(g) 

FYPP 
(g) 

TSW 
(g) 

Descriptive Statistics  
Mean  68.20 171 32.33 13.71 52.40 40.74 64.75 28.98 
Standard Error 0.38 1.33 0.38 0.14 0.73 0.61 0.95 0.27 
Standard 
deviation 

5.80 18.89 5.36 1.96 10.41 8.74 13.58 3.89 

Range 30.65 155.83 35.45 19.60 85.16 52.73 91.38 23.45 
Coefficient of 
Variation (%) 

9.41 10.99 16.59 14.30 19.88 23.15 21.65 13.41 

Genetic Statistics 
GV 50.45 1213.65 85.33 16.70 296.18 111.29 488.51 29.90 
PV 82.25 1410.45 112.10 20.54 408.70 187.67 673.49 45.00 
GCV 10.81 19.76 28.57 29.81 32.84 27.95 35.22 18.87 
PCV 14.70 22.61 33.04 33.06 38.49 36.30 45.36 24.15 
h2 62.00  (%) 76.00 75.00 81.00 73.00 59.00 73.00 68.00 
GA 12.77 61.15 18.46 7.59 30.25 16.73 38.78 9.18 
GAM 17.56 35.57 48.90 55.37 57.74 44.34 61.80 31.68 

 
DFF-Days to 50% flowering; PH-Plant height; PE-Panicle exertion, PL-Panicle length; PW-Panicle weight; 
GYPP-Grain yield per plant; FYPP-Fodder yield per plant; TSW-Thousand seed weight. GV-Genotypic variance; 
PV-Phenotypic variance; GCV & PCV- Genotypic & Phenotypic coefficient of variation; h2

1) Exploitation of variability of Multi-parent cross (MAGIC) material in varietal improvement. 

-Heritability; GA-
Genetic advance; GAM-Genetic advance as percent of mean 
 

a) 48 random mated populations of F5 originally derived from the multi-parent cross [{(M35-1 × CSV 29R) × 
(Parbhani Moti × CRS 20)} × {(DSV 5 × Sel. 3) × (CSV 216 R × CRS 4)}] were raised to evaluate the 
performance for various yield, fodder and other rabi adaptive traits under rainfed situation during Rabi 2020-21. 
Each population consists of approximately 1000 plants, population mean for the traits such as plant height (cm), 
panicle exertion (cm), panicle length (cm), panicle width (cm), panicle weight per plant (g), grain yield per plant 
(g), fodder yield per plant (g) and 100 seed weight (g) were recorded. Mean performance of these populations 
revealed that, IDC-2, IDC-17 and IDC-40 were found extremely superior than the check varieties CSV 29R, 
M35-1 and Parbhani Moti. 

  
                                IDC-2                                            IDC-17                                        IDC-40 

Panicle features of promising Multi-parent cross derived populations 
 
b) Station evaluation trials consist of multi-parent cross advanced generation breeding lines, single and double 

cross derivatives (strategy 1) along with nationally released checks were conducted during Rabi 2020-21 in 
medium-deep and shallow soil depths under rainfed condition. Among the test entries, the entries viz., CRS-
MPCD-32-1-7 and CRS-MPCD-50-1-26 which are derived from the multi-parent cross [{(M35-1 × CSV 29R) × 
(Parbhani Moti × CRS 20)} × {(DSV 5 × Sel. 3) × (CSV 216 R × CRS 4)}] in medium-deep soil and CRS-MPCD 
50-1-26 and CRS-SC-10-2-15 (single cross derived; Parbhani Moti x CRS 20) in shallow soil were found 
significantly superior than the check varieties. 
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Other activities: 
i. Student guidance – 2 M.Sc. Botany students (2020-21) & One Ph. D, Botany student is undergoing his research 

work. 
ii. Training organized- One. 
iii. Lines for registration- Nil 

 
Other points regarding the breeding material 
            Maintenance of A B lines- 10 AB pairs 
            No. of Restorer lines- 15 R lines 
            No. of experimental hybrids-60 
            No. of varietal selections- 200 

 
Special recognitions received during the year: 
 

1. Best Senior Scientist Award for the Biannual 2019 & 2020 from ICAR-Indian Institute of Millets Research, 
Hyderabad, received on IIMR Foundation day, 9th

2. InSc - Research Excellence Award from the Institute of Scholars, registered under Ministry of MSME, Govt 
of India, Bengaluru, 2020. 

 February 2021. 

3. Best oral Presentation Award for the paper “Analysis of genetic diversity in exotic sorghum germplasm and 
identification of trait specific superior accessions for rabi situation. Presented at National Virtual Conference 
(NVC-2021) on Genomics to Phenomics: A new Horizon in Plant Science Research”, University of Calcutta, 
West Bengal, India 28 Feb to 1 March 2021. 

4. Recognized as Ph.D Guide in Botany from Punyashlok Ahilyadevi Holkar Solapur University, Solapur, 
Maharashtra. 

5. Delivered lead lecture on “Millets as Nutri-cereals for better Health and Immunity” in one Day National 
Webinar on How to Improve Our Immune System Using Mushroom’s & Millet’s organized by P. G. 
Department of Botany in collaboration with ICAR - Indian Institute of Millets Research, regional station, 
Solapur on 5th

6. Designed Punyashlok Ahilyadevi Holkar Solapur University, Solapur, Ph. D. Course Work in Botany-Paper 
III syllabus on Cytogenetics and Plant breeding. 

 June 2020. 

 

Sr. No. 

Centre on Rabi Sorghum (ICAR-IIMR), Solapur: Dr. MY Samdur  
 
Breeding improved rabi sorghum varieties with high yield, tolerance to drought and resistance to charcoal 
rot. 
 
Experiment No.1: Evaluation of medium late breeding material for high yield and drought tolerance. 
Table 1 Pedigree of breeding material 
 

Pedigree Genotypes 
1 CRS-7 X PEC - 14  DTL 1 
2 CRS- 7 X PEC -14  DTL 1 
3 CRS -48 X PEC -32 DTL 3 
4 CRS -48 X PEC -32 DTL 4 
5 CRS -48 X PEC -32 DTL 5 
6 CRS -48 X PEC -32 DTL 6 
7 CRS -7 X PEC - 14 DTL 7 
8 CRS -48 X PEC -32 DTL 8 
9 EP - 68 X Phule Revati  DTL 9 

10 CRS -7 X PEC - 14 DTL 10 
11 CRS -48 X PEC -32 DTL 11 
12 CRS- 79 CRS 79 
13 CRS- 75 CRS 75 
14 CRS- 78 CRS 78  
15 SLR- 24 X RR9826 DTL 12 
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Sr. No. Pedigree Genotypes 
16 M-35- 1 X Phule. Suchitra x Phule. Suchitra DTL 13 
17 CRS- 80 CRS 80 
18 SLR- 24 X CRS- 7 DTL 14 
19 CRS- 92 CRS 92 
20 CRS- 93 CRS 93 
21 BP- 53 X RPBT- 20 DTL 15 
22 CSV- 29 R CSV- 29 R 
23 Phule Revati Phule Revati 
24 Phule Suchitra Phule Suchitra 
25 M35- 1  M35- 1  

 
Drought tolerant genotypes for grain and stover yield based on proposed WGMI during post rainy season 
2020-21 
Genotypes were categorized as tolerant, moderately tolerant, and wide adaptable as per formula on WGMI 
developed by Samdur et.al. (2020). Based on WGMI for grain yield under GS1 environment, 4 genotypes viz.  M35-
1, DTL 5, DTL 7, and DTL 1 were found to be tolerant), 6 genotypes were found to be moderately tolerant viz., DTL 
12, CRS 75, CRS 80, DTL11, CRS 79 and DTL 9 and remaining 15 genotypes were found to be susceptible. Under 
GS2 environment 4 genotypes (CSV 29R, CRS 80, CRS 78, and CRS 92) were found to be tolerant and 10 
genotypes viz., Phule Suchitra, DTL9, DTL 11, M35-1, DTL 13, DTL1, CRS 79, DTL15, DTL 10, and CRS 93 were 
found to be moderately tolerant. Under AE, 4 genotypes (DTL 5, M35-1, DTL 7, and DTL 1) were found to be wide 
adaptable, and 9 genotypes (CSV 29R, CRS 78, DTL 12, CRS 93, CRS 75, DTL 11, CRS 79, DTL 9, and CRS 80) 
were found to be moderately widely adaptable.  
 
Based on WGMI for stover yield under GS1 environment 4 genotypes viz., DTL 10, DTL11, DTL 3, and DTL were 
found to be tolerant and 8 genotypes viz., DTL 13, DTL 1, Phule Revati, DTL 5, DTL 8, CRS 79, Phule Suchitra and 
DTL 6were found to be moderately tolerant).  Under GS2 environment 6 genotypes viz., DTL 6, DTL 8, DTL 11, DTL 
3, DTL 5 and DTL 4 were found to be tolerant, and 3 genotypes viz., CRS 79, DTL 1, and DTL 10 were found to be 
moderately tolerant Under AE 5 genotypes DTL 10, DTL 6, DTL 11, DTL 3, and DTL 4 were found to be widely 
adaptable and 7 genotypes CRS 78, DTL 13, CRS 79, Phule Suchitra, DTL 1, DTL 8, and DTL 5 were found to be 
moderately widely adaptable.  
 
Table: Mean Stomata number in flag leaf and lower leaf under 40X 
Stage Flag leaf Lower leaf 

Lower Upper Lower Upper 
GS1 29.87 18.3333 25.09 16.26 
GS2 31.25 18.29 27.57 18.65 
WW 31.06 19.04 23.41 14.27 
Mean 30.73 18.56 25.36 16.40 
Total 49.29 41.76 

 
Analysis of variance showed that no significant differences were observed for genotypes and environmental 
condition for stomata number on lower flag leaf, upper flag leaf, lower stem leaf and upper stem leaf, respectively.  
Mean stomata 30.73, 18.56, 25.36, 16.40 were in lower flag leaf, upper flag leaf, lower stem leaf and upper stem 
leaf, respectively. The results showed that lower surface of leaf have a greater number of stomata than upper 
surface of leaf for flag leaf as well as stem leaves. Flag leaf stomata 49.29 were significantly higher than stem leaf 
stomata 41.76. This showed that flag leaf played important role in photosynthesis and supply of more energy to plant 
for growth and development.  
 
Experiment 2: Evaluation of early breeding material for high yield and drought tolerance. 
Pedigree of breeding material 

Sr. No. Pedigree Genotypes 
1 BP 53 x 185 A x fodder. F5(122-123) DTE 1 
2 BP 53 x 185 A x S. sorghum TY -2 R -2 (19) DTE 2 
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Sr. No. Pedigree Genotypes 
3 BP-53 x 185 A x S. sorghum TY-2 R-3(19) DTE 3 
4 BP-53 x 185 A x S. sorghum TY-1 R -2 (1) DTE 4 
5 BP-53 x 185 AXS. Sorghum TY-2 R-2 (16) DTE 5 
6 BP-53 x 185 AX S. sorghum TY-1 R-3 (11) DTE 6 
7 BP-53 x 185 AX S. sorghum TY-2 R-3(8) DTE 7 
8 CRS-97 CRS 97 
9 CRS-98 CRS 98 

10 BP 53 x S.sorhum TY-1 R-2 (12) DTE 8 
11 BP-53X 185A x S.sorghum TY-2 R-2(3) DTE 9 
12 BP-53X 185A x S.sorghum TY-2 R-1(12) DTE 10 
13 P.Anuradha x 185A X S.sorghum TY-2 R-2(20) DTE 11 
14 BP-53 x 185A x S.sorghum TY-1 R-1 (7) DTE 12 
15 Solapur Dagadi x P. Anuradha x P.Anuradha x  BP-53 DTE 13 
16 P.Anuradha x  RPRT-53 TY-5 R-1 (19) DTE 14 
17 P.Anuradha x  185A x  S.sorghum TY-2 R-1(2) DTE 15 
18 P.Anuradha x  185 A x  S.sorghum TY-5 R-3(7) DTE 16 
19 P.Anuradha x  185A x  S.sorghum TY-2 R-1(5) DTE 17 
20 M 35 l x E-228 DTE 18  
21 CRS.102 CRS 102 
22 Phule Suchitra P.suchitra 
23 CSV-26 CSV-26 
24 Phule Anuradha P.Anuradha 
25 M35-1 M 35-1 

 
Drought tolerant genotypes for grain and stover yield based on proposed WGMI during post rainy season 
2020-21 
Genotypes were categorized as tolerant, moderately tolerant, and wide adaptable as per formula given by Samdur 
et. A. (2020). based on WGMI as per classification given by Samdur et al (2020) were discussed. Based on WGMI 
for grain yield under GS1 environment 4 genotypes viz.  DTE 14, DTE6, Phule Suchitra and DTE, were found to be 
tolerant 9 genotypes were found to be moderately tolerant viz., DTE 9, M35-1, Phule Anuradha, DTE 15, DTE 11, 
CRS 102, DTE 8, DTE 13 CRS 98, and DTE and remaining 13 genotypes were found to be susceptible. Under GS2 
environment 5 genotypes (Phule Suchitra, DTE 7, DTE 16, DTE 13, and DTE 14) were found to be tolerant and 
9genotypes viz., DTE 18, M35-1, Phule Anuradha, DTE 15, CRS 98, CRS 102, DTE 3, DTE 8, and DTE 1were 
found to be moderately tolerant. Under AE, 4 genotypes (DTE 13, Phule Suchitra DTE 14 and DTE 7) were found to 
be wide adaptable, and 8 genotypes (DTE 15, DTE 3, Phule Anuradha, DTE 16, CRS 102, CRS 98, DTE 6, and 
DTE 8) were found to be moderately widely adaptable.  
 
Based on WGMI for stover yield under GS1 environment 4 genotypes viz., DTE 14, DTE 6, Phule Suchitra, and DTE 
7 were found to be tolerant and 10 genotypes viz., DTE 9, M35-1, Phule Anuradha, DTE 15, DTE 11, CRS 102, DTE 
8, DTE 13, CRS 98, and DTE 14 were found to be moderately tolerant.  Under GS2 environment 5 genotypes viz., 
Phule Suchitra, DTE 7, DTE 16, DTE 13, and DTE 14 were found to be tolerant, and 8 genotypes DTE 18, M35-1, 
Phule Anuradha, DTE 15, CRS 98, CRS 102, DTE 8, and DTE 1, were found to be moderately tolerant. Under AE 3 
genotypes Phule Suchitra, DTE 14, and DTE 7, were found to be widely adaptable and 10 genotypes DTE 15, DTE 
3, DTE 11, Phule Suchitra, DTE 16, CRS 102, CRS 98, DTE 6, DTE 8 and DTE 13were found to be moderately 
widely adaptable. 
 
Table: Stomata number in lower flag leaf, upper flag leaf, lower leaf and upper leaf under 40 X microscope field. 

Stage Flag leaf Lower leaf 
Lower Upper Lower Upper 

GS1 26.58 16.47 24.22 15.40 
GS2 24.99 15.11 19.41 13.13 
WW 28.64 18.91 25.79 16.77 
Mean 26.74 16.83 23.14 15.10 
Total 43.57 38.24 
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Analysis of variance showed that no significant differences were observed for genotypes and environments condition 
for stomata on lower flag leaf, upper flag leaf, lower stem leaf and upper stem leaf, respectively. Mean stomata 
26.74, 16.83, 23.14, 15.10 were on lower flag leaf, upper flag leaf, lower stem leaf and upper stem leaf respectively. 
The results showed that lower surface of leaf have a greater number of stomata than upper surface of leaf for flag 
leaf as well as stem leaves. T test showed Flag leaf stomata 43.57 were significantly higher than stem leaf stomata 
38.24, this showed that flag leaf played important role in photosynthesis and supply of more energy to plant for 
growth and development. 
 
Publications: 
M.Y. Samdur P.D. Patroti H.S. Talwar K.K. Sharma1 V.A. Tonapi Prabhakar M. Elangovan & Y.S. Kshirsagar 

Weighted Geometric Mean Index - A Model to Evaluate Drought Tolerance in Post-Rainy Season Sorghum 
(Sorghum bicolor (L.) Moench) CEREAL RESEARCH COMMUNICATIONS (2020). https://doi.org/10.1007 

 

GID 

IIMR, Hyderabad-R Madhusudhana 
An experiment was conducted in Shallow soils at ZARS, Mulegoan Solapur. The material consisted of 54 MAS 
derivatives of CRS4, 29 MAS derivatives of RSLG262 and 19 derivatives of M35-1. The material was evaluated in 
Augmented block design. The statistical analysis clearly indicated significant differences in the genotypes.  Among 
the MAS derivatives of CRS4, 9 (with GID numbers, 45554, 45535, 45559, 45561, 45543, 45567, 45536, 45533 and 
45571) were superior to CRS4 by > 50% for grain yield (kg/ha). Four derivatives (with GID numbers, 45566, 45556, 
45568, 45572) exhibited improved grain size (2.77 -3.08 g/100 seeds) by over 10% over CRS4 (2.52). Of the MAS 
derivatives of RSLG262, 12 derivatives (with GID 45606, 45608, 45615, 45627, 45626, 45630, 45599, 47759, 
45614, 45636, 45598 and 45600) were outyielded RSLG262 by over 22% for grain yield. Of them, the entry 45606 
was superior by more than 209%. The test weight varied from 2.65 to 2.92 g/100 seeds against the test weight of 
2.39 g/100 seeds. Among the M35-1 derivatives, entries with GID 24863, 24880, 24862, 24866 and 24865 were 
superior by 23-41% over. These lines need to be further tested further in AICRP system.  
 

CROSS DFF GYPH TW DTM PH % GY 
over 

check 
45554 CRS4/B35//CRS4///CRS4/4/CRS4 78 885.26 2.50 114 135 88 
45535 CRS4/B35//CRS4///CRS4/4/CRS4 79 869.52 2.39 117 164 85 
45559 CRS4/B35//CRS4///CRS4/4/CRS4 84 839.52 2.37 121 140 78 
45561 CRS4/B35//CRS4///CRS4/4/CRS4 78 756.51 2.58 117 165 61 
45543 CRS4/B35//CRS4///CRS4/4/CRS4 80 726.51 2.35 116 134 54 
45567 CRS4/B35//CRS4///CRS4/4/CRS4 82 726.51 2.52 121 131 54 
45536 CRS4/B35//CRS4///CRS4/4/CRS4 78 710.52 2.61 118 145 51 
45533 CRS4/B35//CRS4///CRS4/4/CRS4 79 709.26 2.45 115 152 51 
45571 CRS4/B35//CRS4///CRS4/4/CRS4 87 704.96 2.30 126 135 50 
45639 CRS4 (C) 82 470.75 2.52 118 128  
45606 RSLG262/B35//RSLG262/// 

RSLG262/4/RSLG262 
82 1345.06 2.47 120 105 209 

45608 RSLG262/B35//RSLG262/// 81 704.96 2.53 116 130 62 
45615 RSLG262/4/RSLG262 81 666.26 2.72 119 153 53 
45627 RSLG262/B35//RSLG262/// 82 665.47 1.56 118 75 53 
45626 RSLG262/4/RSLG262 79 598.26 2.65 116 132 37 
45630 RSLG262/B35//RSLG262/// 79 595.31 2.78 114 158 37 
45599 RSLG262/4/RSLG262 84 572.51 2.39 123 134 31 
47759 MAS-RSLG262-34-68 81 558.47 2.68 118 148 28 
45614 RSLG262/B35//RSLG262/// 84 555.26 2.49 119 133 28 
45636 RSLG262/4/RSLG262 79 547.91 2.92 117 136 26 
45598 RSLG262/B35//RSLG262/// 81 542.96 2.90 117 148 25 
45600 RSLG262/4/RSLG262 83 534.91 2.40 121 111 23 
45640 RSLG262 (C) 83 435.50 2.39 120 132  
24880 MAS-M35-1-15-2 80 692.91 2.81 116 112 41 
24862 MAS-M35-1-15-19 83 682.47 3.08 117 121 39 
24866 MAS-M35-1-15-1 79 666.51 2.60 117 162 36 
24865 MAS-M35-1-15-5 83 662.26 2.45 118 145 35 
47972 MAS-M35-1-15-4 85 603.52 2.28 124 160 23 
45641 M35-1 (C) 82 490.00 2.59 119 127  
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2. Rahuri 
Crop condition: The total rainfall 1193.6 mm was received in 54 days as against average rainfall of 520 mm during 
2020-21. Some trials of rabi sorghum have been sown on 14 to 17 Sept. 2020. The germination was satisfactory but 
due to heavy continuous rainfall on 17/09/2020 (75.2 mm), 18/09/2020 (96.9 mm), 19/09/2020 (24.6 mm), 
20/09/2020 (30.0 mm) and 23/09/2020 (37.6 mm) rainfall was recorded during the germination period resulted into 
poor, stunted growth and yellowing of seedling occur. The panicle initiation was delayed due to heavy rainfall on 
15/10/2020 (42.8 mm) and 19/10/2020 (35.2 mm). Due to cloudy weather on 29/11/2020 & 30/11/2020 (sunshine 
hour 5.7 to 7.2 hr) and higher relative humidity resulted in foliar diseases (blight and rust) on sorghum crop.  
 
During the grain filling stage, the crop, the temperature was lower down (below 15 0C) during 49th MW (Night temp. 
11.4 to 12.9 0

 Under rainfed condition on shallow soil (19 trials). Grain yield 8.3 qt/ha which is 20.3 % increase over the 
check Phule Anuradha (6.9 qt/ha) and 15.3 % increase over M 35-1(7.2 qt/ha) 

 C), resulted into poor starch formation and grain development. In general, the crop sown in the second 
forth night of September was not satisfactory as compared to late sown condition. The other trial / demonstration 
sown during the first week of October are found satisfactory. The crop growth and development were also good. 
Resown trial due to paucity of seed resulted into poor plant population. In general, the season is satisfactory.  
 
Station Sorghum Breeding Report for 2020-21 
Completed Research Work: The Rabi Sorghum Variety RSV 1910 has been released during the year 2020 under 
the name Phule Yashomati for replacement of Phule Anuradha for Shallow soil. The variety RSV 1910 has been 
developed from the cross RSV 768 x MSV 16: RSV 768 by pedigree selection method.  
 
Salient features of Rabi Sorghum Variety for Shallow Soil: Phule Yashomati (RSV 1910).  

 Fodder yield 43.6 qt/ha which is 11.5% increase over the check Phule Anuradha (39.1 qt/ha) and 5.6 % 
increase over M 35-1(41.3 qt/ha). 

 Tolerance to shoot fly and stem borer. 
 Tolerance to Charcoal rot and foliar diseases (rust and leaf blight). 
 Tolerance to Drought (superior in physiological parameters associated with drought). 
 Pearly white, bold and round grain.  
 Early maturity (105-110 days). 
 Recommended exclusively for rainfed condition under shallow soil for replacement of Phule Anuradha for 

western Maharashtra. 
 
 Ongoing Research Work: 

I) Breeding for high yielding Rabi Sorghum cultivars: 
A) Varietal Improvement   
a. Evaluation of improved breeding lines in deep, medium & Shallow soil: evaluated the  improved 

breeding lines in Shallow, Medium & Deep Soil  across the multilocation separately ,indicated that eight 
promising genotypes (2 in shallow soil, 2 in Medium soil & 3 in deep soil) were Significantly superior to 
checks M 35-1 Phule Anuradha ,Phule Suchitra & Phule  Vasudha  for grain & Fodder yield  and grain 
quality with tolerance to shoot fly, stem borer & charcoal rot . Selected genotypes for shallow soil were 
RSV 1910 & RSV 2430, For Medium soil RSV 2463 & RSV 2422 for deep soil RSV 2371, RSV 1628 & 
RSV 2463.  

b.  Evaluation of improved breeding lines in deep , medium & Shallow soil of improved breeding lines 
in different sets of trials : Fourteen different sets of station trial were evaluated  the results revealed 
that the genotypes RSV 2371 & RSV 1918 in Set I (Mechanical harvesting ), the genotypes RSV 2354 & 
RSV 2469 in set II (SFR),RSV 2505 & RSV 2509 in Set III (Drought),the genotypes RSV 2501, RSV 
2502, RSV 2432, RSV 2510, RSV 2521, RSV 2430, RSV 2573, RSV 2596, RSV 2572 & RSV 2588 in set 
IV To XI (High yield), the genotypes RYSV 4 & RWSV 8 in set XII (Colour grain), the genotypes RSSGV 
89 & RSSGV 84 in set XIII (Hurda) and the genotypes RSV 2464  & RSV 2371 in set XIV (Irrigated) were 
found promising lines.  

c. Evaluation of   Segregating Generations: In view of to develop new varieties for shallow, medium & deep 
soil, the generations from F1 to F6 were evaluated and IPS & bulk were selected. Under deep soil 
condition, 21 F1s, 16 F2s, 270 progenies of F3, 80 progenies of F4, 73 progenies of F5 and 29 progenies 
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of F6, were evaluated. Among them 386 IPS & Bulks were made. Similarly, under Shallow to medium 
soil, the 30 F1s, 25 F2s, 270 progenies of F3 ,93 progenies of F4, 25 progenies of F5 and 10 progenies of 
F6 

 
II. Target Traits for crossing at MPKV, Rahuri: 
I Rabi

were evaluated. Among them 504 IPS & Bulks were made. 

 Sorghum
a. Parental Lines Improvements: 

:  

B x B: Cross 1: 1409B x RMS 2010 -10B [Parents: 1409B: 104B x ICSB 36209B 
                 RMS 2010-10B :104Bx (1543 B x SP 6234 B)] 
    Cross 2: 1409 B x RMS 2010 -16B [Parents: 1409B: 104B x ICSB 36209B 
                 RMS 2010-16B :(1543 B x 36642 B) x1409B] 

 
R x R: Eight crosses has been effected through parents viz, RSV 2443, RSV 1910, RSV 2480, RSV 
2041, RSV 2388, BJV 119, RSV 2371 & RSV 1850. The crosses are given below. 
1) RSV 2443 x RSV 1910 
2) RSV 2443 x RSV 2480 
3) RSV 2443 x RSV 2041 
4) RSV 2041 x RSV 2388 
5) BJV 119 x RSV 2371 
6) BJV 119 x RSV 2388  
7) BJV 119 x RSV 2480 
8) BJV 119 x RSV 1850 

 
b.  Varietal improvement: 

i. Ten crosses have been effected through 5 x 5 half diallel. The following parents were used.  
Parents:   1. BJV 112: High yield 
                 2. NO. 2073: Nonlodging & Charcoal rot 
                 3. Barshi jute: White Grain 
                4. RSV 2520: Early & Drought tolerant  
                5. RSV 2399: Shoot fly tolerant 
 

ii.  Crosses has been initiated based on soil types:  
Deep soil: 20 straight crosses has been effected by using to fallowing parents.   

1. BJV 112  - High Yield 
2. No.2073  - Non-Lodging & CR 
3. SPV 2048  - Bold Grain 
4. No.172       -         Tolerant to Foliar Diseases 
5. Barshi Jute      -         White Grain  
6. RSV 2520  -  Early and drought Tolerant 
7. RSV 2399  -  Shoot fly Tolerant. 
8. No. 3054  - Stay Green 

Shallow-Medium soil: 27 straight crosses has been effected by using to fallowing parents.   
1. RSV 2463 - High yield 
2. No 93 - Non-Lodging and mid tall 
3. VJV 112 -  Bold grain  
4. PVR 16-3 - Tolerant to Foliar Diseases 
5. RSV 2095 - White grain 
6. No 3011 - Early and drought Tolerant 
7. RSV 2397 - Shoot fly tolerant.  
8. No.2107 - Stay Green 

 
iii) Earliness: Following 5 crosses has been effected by utilizing the parents viz., RSV 2520, RSV 2322, 
RSV 1910, RSV 2473, RSV 2430, NO.172 & RSV 2463 
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1.RSV 2520 x RSV 2322 
2. RSV 2520 x RSV 1910 
3.RSV 2520 x RSV 2473 
4. RSV 2520 x RSV 2430 
5. No.172 x RSV 2463 

 
II) Forage Sorghum: Varietal improvement:  Following 5 crosses has been effected by utilizing the parents 
viz., CSV 30F,HJ 513,Pant chari-4,RSSV 9 & Pant chari 3 

1.CSV 30 F x HJ 513 
2. CSV 30F x Pant Chari-4 
3.RSSV 9 x HJ 513 
4. RSSV 9x Pant Chari-4 
5. CSV 30 F x Pant chari-3 

 
III) Sweet Sorghum:  
 a. Parental Lines Improvements: 

B x B:           
Cross 1: ICSB 479 x RMS 2010 -10B [Parents: 1409B: 104B x ICSB 36209B 
                 RMS 2010-10B :104B x (1543 B x SP 6234 B)] 
Cross 2: ICSB 479 x RMS 2010 -16B [ Parents: 1409B: 104B x ICSB 36209B 
                 RMS 2010-16B :(1543 B x 36642 B) x 1409B] 

b. Varietal improvement: Following 8 crosses has been effected by utilizing the parents viz., RSSV 607, 
RSSV 610, RSSV 522, RSSV 585, RSSR 91, SPV 2057, RSSV 355, SPV 2597 & RSSV 9 

1. RSSV 607 x RSSV 610 
2. RSSV 607 x RSSV 522 
3. RSSV 607 x RSSV 585 
4. RSSV 607 x RSSV 355 
5. RSSV 607 x RSSR 91 
6. SPV 2057 x RSSV 355 
7. RSSV9 x RSSV 607 
8. RSSV 355 x SPV 2597 

 
IV) Biotic & abiotic stresses: 
Biotic stresses: Rabi Sorghum  

a) Leaf rust resistance: Following 8 crosses has been effected by utilizing the parents viz., RSV 2395, GP 
No.6, GP No 20, RSV 2394, RSV 2041, PVR 16 -3 & RSV 1941   

1. RSV 2395 x GP No.6 
2. RSV 2394 x GP No 6 
3. RSV 2394 x GP No.20 
4. RSV 2041 x PVR 16-3 
5. RSV 1941x GP No 20 

 
b)  Charcoal rot tolerance: Five crosses have been effected by utilizing the parents viz., RSV2371, RSV 
2388, NO.93, RSV 2489, NO.2073, RSV 2443, BJV119, GPNO30 & RSV 1941.  

1. RSV 2371 x RSV 2388              
2. NO.93 x RSV 2489 
3. NO.2073 x RSV 2443 
4. BJV 119x RSV 2371 
5. RSV 1941x GPNO30 

 
C) Shootfly tolerance: Five crosses has been initiated by utilizing the parents like VJV112, RSV 2397, RSV 
2388, RSV 2463, SPV2048, RSV2399, BJV119, RSV2041 and RSV2371 

1. VJV112 x RSV2397 
2. RSV2463 x RSV2397 
3. SPV2048 x RSV 2399 
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4. BJV119 x RSV2388 
5. RSV2041 x RSV2371 

 
Abiotic stresses: Rabi Sorghum  

a. Drought tolerance: Five crosses has been initiated by utilizing the parents like RSV2443, RSV1910, 
RSV2520, VJV112, NO3011, RSV1188, NO108 and NO172 

1. RSV2443 x RSV1910 
2. RSV2520 x VJV112 
3. NO3011 x RSV1188 
4. NO108 x RSV1910 
5. NO172 x RSV2520 

b. Cold tolerance: Five crosses has been initiated by utilizing the parents like GPNO107, RS585, 
GPNO143, PVR453, GPNO136, JJ1041, GPNO145, RSV2394, GPNO149 and RSV2371 

1. GPNO107 x RS585 
2. GPNO143 x PVR453 
3. GPNO136 x JJ1041 
4. GPNO145 x RSV2394 
5. GPNO149 x RSV2371 

 
Specialty Sorghum: Two crosses have been initiated by utilizing the parent RSSGV46, RSSGV3, RSSV313 and 
RSSV238.  

1. RSSG46 x RSSV313 2. RSSGV3 x RSSV238 
  
II. Hybrid development:  
a. Exploitation of Maldandi cytoplasm: Maintained A and B line of Maldandi cytoplasm. About 1 kg seed of A & B 
line will be produced. Similarly, 25 hybrids have been developed on M35-1 cytoplasm by utilizing elite restorer 
available at project. About 50 gm cross seed will be produced. 
b. Combining ability of new lines: Three CMS namely 1490-A, 185-A and RMS2010-16 A with 15 restorer total 45 
hybrids are developed. About 100 gm seed will be produced. 
 
III. Parental line maintenance: 
a. CMS line: The elite CMS lines namely 185 A & B, 104 A&B, 1409 A&B, RMS2010-10 A&B, RMS2010-16 A&B, 
RMS2010-24 A&B were maintained by hand pollination.  
b. Varieties: Total 20 varieties have been maintained through selfing. 
 
IV. Germplasm Evaluation: Total 22 germplasm were evaluated. 
 
V. PPV&FRA Registration:  
1. Phule Rohini (Papad sorghum): Regd. No. 266 of 2020 Dt. 4/08/2020 
2. Phule Vasundhara (Sweet sorghum Hybrid): Regd. No./2016/1758H Dt. 12/11/2020 
3. 185 A (Female parent of Phule Vasundhara): Regd. No./2016/1758A Dt. 12/11/2020 
4. 185 B (Maintainer line of 185 A): Regd. No./2016/1758B Dt. 12/11/2020 
5. RSSV260 (Male parent of Phule Vasundhara): Regd. No./2016/1758R Dt. 12/11/2020 
 
3. Parbhani 

1. Pre breeding activity  
a. Shoot fly resistance and photo insensitivity in rabi   

Crosses developed through emasculation and pollination using resistant germplasm sources  
Sr. no. Rabi Crosses effected through hand emasculation 
1 2043 X IS 18551 
2 10593 X IS 18551 
3 109 B X IS 18551 
4 SLR 84 X IS 18551 
5 CSV 29 R X IS 18551 
6 P. Moti X IS 18551 
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2. Breeding for disease and insect resistance 
i. Breeding for shoot fly resistance  
a. Development of new crosses using elite resistant lines 
Sr. no. Rabi Crosses effected through hand emasculation 
1 P. Moti X NRCSFR 6 – 1  
2 P. Moti X NRCSFR 7 – 5 
3 Barshi Jut X NRCSFR 6 – 1 
4 MS 104 B X PYPS – 2  

 
b. Advancement and Evaluation of F2
Sr. no. 

s for shoot fly resistance 
Crosses effected through hand emasculation (Rabi) 

1 M 35 – 1 X CSV 22 R  
2 M 35 – 1 X P Moti 
3 CSV 29 R X M – 35 – 1  
4 104 B X SLB 9 B  

 
c. Advancement and Evaluation of F3

 
s for shoot fly resistance 

Sr.no. Rabi Crosses effected through hand emasculation 
1 AFSN 5065 X ASFN 5064  
2 ASFN 5066 X ASFN 5065  
3 ASFN 5065 X ASFN 5061  
4 ASFN 5109 X ASFN 5104 
5 PVR 995 X 10538 

 
d. Advancement and Evaluation of F4
Sr.no. 

s for shoot fly resistance 
Rabi Crosses effected through hand emasculation 

1 10515 X IS 2312  
2 Parbhani Moti X IS 18551  
 

3. Assessment of losses caused by major diseases and insects  
i. Assessment of losses due to major pest in grain sorghum (shoot fly and stem borer)  

(Rabi Trial)  
Rabi survey (Parbhani, Beed & Latur District)  
25 villages survey from three district  
Shoot fly range:  2 – 18%  
Stem borer range:  1 – 5 %  
Aphid damage rating: (1 – 9) found 2-6 rating  

 
4. Target Trails Improvement  

Rabi Sorghum Breeding  
1. Parental line improvement  

a. New crosses effected through emasculation and pollination.  
Sr.no Crosses effected through hand emasculation  
 R Line improvement  B line improvement  
1 4012 X YPT – 1021  104 B X ISSVT 710  
2 10593 X CSV 29 R  104 B X 754 B  
3 SLR 84 X P. Moti  M 31 – 2 B X P. Super moti  
 4012 X YPT – 1030  104 B X IS 18551  
 Barshi Jute X 10593  104 B X 131B  
 2043 X IS 18551  153 B X CSV – 29 R  
 SLR 84 X 153 B  M 31 – 2 B X YPT 1030 
 SLR 84 X YPT 1008 104 B X PYPS 2  
 2043 X ISSVT-710  153 B X CSV 29 R  
 2043 X CSV 29 R  153 B X SPV 2407  
 SLR 84 X CSV 29 R   
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b. Evaluation and advancement of segregating material for parental line improvement.   
R Line improvement  

Sr. no.  Generation  No. of progenies evaluated  No. of SPS effected 
1 F 03 2 17 
2 F 05 (05 crosses) 3 21 
3 F 19 (05 crosses) 4 15 
4 F 07 (04 crosses) 4 11 
5 F 09 (05 crosses) 5 24 
7 F 08 (05 crosses) 6 32 

  Total  120 
 

B Line improvement  
Sr. no.  Generation  No. of progenies evaluated  No. of SPS effected 
1 F 05 (02 crosses) 2 15 
2 F 03 (01 crosses) 3 09 
3 F 05 (02 crosses) 4 07 
4 F 03 (01 crosses) 5 06 
5 F 09 (02 crosses) 6 05 
  Total  42 

 
2. Rabi varietal improvement  
a. New crosses developed through emasculation and pollination.  

1. P. Moti X NRCSFR 6 – 1  
2. Barshi Jute X 10593  
3. 4012 X YPT 1021  
4. 10593 X CSV 29 R 
5. 4012 X CSV 29 R 
6. P. Moti X NRCSFR – 7 – 5  
7. P. Moti X B 35  
8. P. Moti X CSV 29 R  
9. SPV 2407 X B 35  
10. SPV 2407 X CSV 29 R 

 
b. Evaluation advancement of segregating material  

Sr. no.  Generation  No. of progenies evaluated  No. of SPS effected 
1 F 05  2 35 
2 F 15 (05 crosses) 3 32 
3 F 12 (06 crosses) 4 14 
4 F 14 (08 crosses) 5 09 
5 F 16 (06 crosses) 6 09 

  Total  99 
 

3. Biotic and Abiotic stresses  
a. Rabi Sorghum improvement for shoot fly tolerance 

Sr. no.  Generation  No. of progenies evaluated  No. of SPS effected 
1 F 10  0 -- 
2 F 08 (04 crosses) 2 18 
3 F 12 (05 crosses) 3 24 
4 F 07 (02 crosses) 4 15 
  Total  57 

 
b. Rabi sorghum improvement for drought tolerance  

Sr. no.  Generation  No. of progenies evaluated  No. of SPS effected 
1 F 06  0 -- 
2 F 11 (06 crosses) 2 27 
3 F 08 (03 crosses) 3 11 
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4 F 11 (05 crosses) 4 08 
5 F 09 (06 crosses) 5 08 
6 F 07 (04 crosses) 6 06 

  Total  60 
  

4. CMS based hybrid development programme.  
Following number of experimental hybrids were developed using stable MS and R lines of Rabi season.  

Rabi hybrid development programme  
Sr. no. A line used R line used  
1 185 A  2043 
2 104 A  29 R  
3 M 31 – 2 A  P. Moti 
4 127 B  P. Super Moti  
5 153 B  10593 
6 20 A  4012 
  SLR 84 
  9091 
  4189 
Total number of hybrids 50 

 
4. Tandur 

Executive summary: At Tandur, Rabi sorghum improvement was carried out with the objective of developing dual 
purpose Rabi sorghum varieties with good grain quality, high yield, and tolerance to terminal drought stress. The 
dual-purpose Rabi Sorghum entry SVT 68 was tested for the second year in 45 minikits in 4 districts namely 
Vikarabad, Mahabubnagar, Adilabad and Sangareddy in the state of Telangana. In the station trial (AYT) out of 15 
entries tested, 54444(15), 5444 (43), 54444(30) and 54444(40) were promising with respect to grain and fodder 
yields. Eighty-seven uniform bulks made from station breeding programme during last year were evaluated to 
identify promising entries in the Observation yield trial. The station breeding programme consisted of segregating 
material of 53 crosses and a total of 443 single plant selections made in different generations (F2-F6) based on plant 
type, ear head characteristics, grain quality and duration. 
 

1. Trait-specific line development programme 
Programme name (Grain sorghum- Rabi) 

Trait 1-Breeding for drought tolerance 
S.No. Generation No of crosses studied No of Families/SPS made 
1 F0 13  
2 F1 4  
3 F2 9 63 
4 F3 2 11 
5 F4 1 17 
6 F5 2 8 
 
Trait 2-Breeding for Shoot fly tolerance 
S.No. Generation No of crosses studied No of Families/SPS made 
1 F0 2  
2 F1 5  
3 F2 7 83 
4 F4 2 4 
5 F5 5 65 
 
Trait 3-Breeding for Charcoal rot resistance 
S.No. Generation No of crosses studied No of Families/SPS made 
1 F1 6  
2 F2 9 47 
3 F3 2 2 
4 F4 4 32 
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Trait 4-Breeding for grain quality 
S.No. Generation No of crosses studied No of Families/SPS made 
1 F0 13  
2 F1 6  
3 F2 9 47 
4 F3 3 20 
5 F4 11 108 
6 F5 2 8 
7 F6 5 46 
 
2. Station hybrid/varietal trial 
S.No
. 

Name of trial No. of entries tested  Checks used Superior entries 

1 AYT II 20 M 35-1, CSV 29R 54444(30), 54444 (40), 54444(43), 
2 PYT 15 M 35-1, CSV 29R 54443 (1), 54455 (1), 54448 (8) 
3 OYT 87 M 35-1, CSV 29R 54607 (1), 54584 (13) 
4. State MLT 10 M 35-1, CSV 29R SVT 55, SVT 125 

 
3. AICSIP trial:  
S. No. No. of AICSIP trials allotted  No. of AICSIP trials successfully conducted 

1 1 (Breeding) 1 
2 2 (Physiology) 2 
3 2 (Germplasm) 2 
4 3 (Agronomy) 3 

 
4. Other activities 
iv. Student guidance: - 
v. Training organized:  during the field day conducted at Rangapur village,Parigi Mandal, Vikarabad district 
on 27.2.2021 
 
Other points regarding the breeding material 

Maintenance of A, B lines- 3 
No. of Restorer lines: -20 
No. of experimental hybrids: - 2 
No. of varietal selections: 
 
S.No. Generation No of crosses Single plant selections 

1 Fresh crosses 25  
2 F1 9  
3 F2 16 130 
4 F3 7 33 
5 F4 18 161 
6 F5 7 73 
7 F6 5 46 
               Total                          53                              443 

 
Fresh crosses made during Rabi 2020-21  
S.No. Cross Objective 

1 SVT 128 x SPV 2740 Yield, quality,tolerant to stemborer 
2 SVT 128 x VJV 106 Yield,quality, drought tolerance 
3 SVT 128 x PVR 950 Yield,quality drought tolerance 
4 SVT 128 x VJV 114 Yield,quality drought tolerance 
5 Phule Suchitra x 54444 (40) Yield, quality 
6 Phule Suchitra x 54444 (30) Yield, quality 
7 Phule Suchitra x PVR 950 Yield, drought tolerance 
8 Phule Suchitra x SVT 128 Yield, quality 
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9 Phule Suchitra x 54444 (23) Yield, quality 
10 Phule Suchitra x VJV 114 Yield,quality, drought tolerance 
11 Phule Suchitra x SPV 2734 Yield, quality, tolerant to Aphid, shootbug 
12 Phule Suchitra x T8 drought tolerance 
13 Phule Suchitra x T6 drought tolerance 
14 Phule Suchitra x VJV 108 Yield,quality, drought tolerance 
15 CSV 29R x 54443 (1) Yield, quality 
16 CSV 29R x VJV 106 Yield,quality, drought tolerance 
17 CSV 29R x 54443 (12) Yield, quality 
18 CSV 29R x T8 Yield, quality, drought tolerance 
19 Phule Anuradha x SPV 2740 short duration 
20 Phule Anuradha x 54444 (40) short duration 
21 Phule Anuradha x RSV 1945 short duration 
22 Phule Anuradha x SVT 128 short duration 
23 Phule Anuradha x VJV 114 drought tolerance 
24 Phule Anuradha x SVT 55 short duration/drought, , tolerant to shootfly 
25 SVT 55 x SPV 2734 Yield, quality,tolerant to shootfly, tolerant to Aphid, shootbug 

*Bold ones are used as donors 
 
Sources used for trait specific improvement during Rabi 2020-21  
S.No. Source used Trait 
1 VJV 106, PVR 950, VJV 114, VJV 108 Drought tolerance 
2 SPV 2740 Stem borer tolerance 
3 SPV 2734 Aphid, shootbug tolerance 
4 SVT 55 shoot fly tolerance 
 
F1
S.No. 

s selfed during Rabi 2020-21 
Cross  Objective 

1 SVT 53 X SVT 55 Grain yield, tolerant to shoot fly,shoot bug 
2 SVT 68 X SPV 2468 Grain yield, quality,Charcoal rot resistance 
3 SVT 68  X Frevt 1024 Grain yield, quality ,Charcoal rot resistance 
4 SVT 68 X SVT 81 Grain yield, quality, Charcoal rot resistance 
5 Phule Suchitra X Frevt 1024 Grain yield, drought tolerance 
6 Phule Suchitra X SVT 55 Grain yield, drought, tolerant to shoot fly 
7 SVT 53 X SR2993//SVT 68 X BJV 129 Grain yield, quality, charcoal rot, drought tolerance, 

tolerant to shoot fly 
8 SVT 53 X BJV 125//SVT 68 X RSV 2138 Grain yield, quality, charcoal rot, drought tolerance, 

tolerant to shoot fly 
9 SVT 53 X SPV1005//SVT 68 X CSV22R Grain yield, quality, charcoal rot, tolerant to shoot fly 

 
F2 material 

S.No. 
handled in Rabi 2020-21 

Cross  Objective SPS 
1 SVT 53 X SR2993 Grain yield, quality,tolerant to shootfly,shootbug 

Grain yield, quality, tolerant to shootfly, shootbug 
Grain yield, quality, Drought tolerance, tolerant to shootfly, 
shootbug 

29 
2 SVT 53 X CSV 22R 10 
3 SVT 53 X CRS 67 6 

4 SVT 68 X SR2993 Charcoal rot resistance, Grain yield, quality 6 
5 SVT 68 X CRS 67 Charcoal rot resistance, Grain yield, quality, Drought tolerance 2 
6 SVT 68 X CRS 68 6 
7 SVT 53 X BJV 125 Yield, Drought tolerance (root traits, HI, RWC), tolerant to 

shootfly, shootbug 
 

9 
8 SVT 53 X BJV 362 11 
9 SVT 53 X BJV 371 8 
10 SVT 53 X CRS 66 10 
11 SVT 68 X BJV 362 Charcoal rot resistance, drought tolerance (Harvest Index) 

 
5 

12 SVT 68 X RSV 1910 2 
13 SVT 68 X BJV 129 8 
14 SVT 68 X RSV 1736 2 
15 SVT 68 X RSV 2138 8 
16 SVT 68 X CSV 22R Charcoal rot resistance 8 
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17 SVT 53 X SPV 1005 Grain yield, quality, tolerance to shootfly and shootbug 11 
18 SVT 68 x SPV 1003 Charcoal rot resistance, 3 
 Total  144 

 
F3 

S.No. 
material handled in Rabi 2020-21:  

Cross Objective SPS 
1 CSV216R X RSV 2121 drought tolerance (chlorophyll content) 4 
2 CSV 29R X RSV 2121 7 
3 CSV 22R X SVD 1326 yield, quality 4 
4 CSV 22R X M 35-1 2 
5 CSV29R X CSV 22R 14 
6 CSV29R X SVD 1297 Charcoal rot, stem borer tolerance 1 
7 CSV216R X SVD 1297 1 
 Total  33 

 
F4

S.No. 
 material handled in Rabi 2020-21:  

Cross Objective SPS 
1 CSV 22R X BJV 361 Charcoal rot resistance 4 
2 CSV216R X RSV 1945 9 
3 CSV 22R X SVD 1297 

Charcoal rot, stem borer tolerance 
17 

4 CSV216R X SVD 1297 2 
5 CSV 22R X RSV 1904 

Shoot fly tolerance 
2 

6 CSV216R X PVR 932 2 
7 CSV 22R X SVD 1276 

yield, quality 

32 
8 CSV 22R X PVR 928 8 
9 CSV216R X GRS16-2 21 

10 CSV216R X CRS 60 2 
11 CSV216R X AKSV 401 4 
12 CSV216R X CSV 29R 3 
13 CSV216R X CSV 22R 5 
14 CSV 29R X AKSV 401 3 
15 CSV 29R X SVD 1325 15 
16 CSV 29R X M 35-1 12 
17 CSV 29R X SVD 806 3 
18 CSV 22R X BJV 125 drought tolerance (root traits) 17 

 Total  161 
 
F5
S.No. 

 material handled in Rabi 2020-21: 
Cross Objective SPS 

1 Phule Revathi x AKSV 329R shoot fly tolerance 14 
2 CSV 18 x SLV 218 9 
3 Phule.Suchitra x RR 06-1 25 
4 Phule.Suchitra x RR 9826 6 
5 PKV Kranthi x RR 9826 11 
6 Phule Yashoda x EP 57 grain yield, quality, 

drought tolerance 
2 

7 Phule Revathi x EP 57 6 
 Total  73 

 
F6
S.No 

 material handled in Rabi 2020-21:  
Cross Objective SPS 

1 M 35-1 x ICSR 98 Grain yield and quality 
 

4 
2 C4 x Tandur local 15 
3 M 35-1 x SPV 1359 14 
4 (M 35-1 x SPV 1359)x SPV 1411 7 
5 M 35-1 x ICSR 196 6 
 Total  46 
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5. Vijayapura 
Executive summary: A total of ten ICAR trials involving six AICRP trials and four IIMR-MLT trials were allotted, and 
all were conducted. In station breeding evaluation programme, six preliminary varietal trials (PVT), one MLVT, B line 
trials (BLT-I & BLT-II), one R line trial (RLT) and Climate resilience trial were conducted. A total of 43 lines from 
varietal station trials, 8 from B line trials and 15 from R line trials were selected.  
 
In station breeding programme, in trait specific varietal improvement programme, new crosses were made and 
segregating material evaluated & selections were made; for earliness (nine single crosses and one BC2F1, four F2 
populations, 65 F3 progenies derived from two crosses and 120 F4 lines derived from six crosses), charcoal rot 
tolerance (five new crosses, five F2 populations, 51 F4 lines derived from seven crosses, 144 F5 lines derived from 
ten crosses), reduced height/lodging (four new crosses, two F2 populations, nine F6 lines derived from four crosses), 
high yield & stay-green (two new crosses, two F2 populations, 11 F3 progenies from single cross and 68 F4 lines 
derived from four crosses, nine F5 families derived from two crosses), fodder quality (three new crosses, three F2 
populations), photo-insensitivity (four new crosses, three F2 populations), insect resistance (three new crosses for 
shoot fly resistance and one for shoot bug tolerance), specialty sorghum-food product (ten new crosses in which, 
two hurda x hurda crosses, one flake x Papad cross, single cross for grain cooking quality involving aromatic line 
and six crosses for developing mapping population for popping traits). In hybrid parental line development, seven R 
x R crosses, eight B x B crosses, one cross for R line conversion (Maldandi) and 20 crosses to identify restorers 
(landraces) on Maldandi cytoplasm were made, and three F4 families derived from two R x R crosses, two F2 
populations and three F3 progenies derived from two B x B were evaluated and individual plant selections/progeny 
selections were made and advanced.   
 
A total of 54 new crosses under varietal improvement and 20 under hybrid development programme were made. 
Two F1s (R x R) under hybrid breeding, three-way crosses and three double crosses under varietal development 
were advanced to F2. To improve specific trait and to create new variability for various traits, a total of 348 M3 
progenies derived from mutagenic treatments (Gamma, EMS and combined) in five varieties were evaluated and 
advanced to M4 generation. To study genetic diversity and variability within landraces, the landraces of northern dry 
zone of Karnataka were evaluated.  
 
Six A/B pairs, 20 B lines and over 1800 germplasm lines including advanced breeding lines were maintained. 
Required quantity of nucleus seed of eight released varieties is produced.  
 

1. Generation of Breeding material 
Programme name:  Rabi sorghum 

Note: Due to continuous rains in September and October months, the breeding material was planted late during 
November under protective irrigation. Germination was affected in the entire set of breeding material. Hence, 
individual plant selections were made in advanced generations also. Some of the material could not be planted due 
to deficit of soil moisture. 
  
R line development programme:  
• New F1s developed
• 

: Seven crosses (RxR) were made for heterotic pool development. 
Advanced generation material

• 

: Three F4 families derived from two crosses were evaluated and 22 plants were 
selected. 
Evaluation in station trials

• 

: A total of 30 advanced lines including 10 stabilised lines, 13 F5 lines and seven 
advanced lines received from ICRISAT were evaluated in replicated trial. Eight RLT lines, five F5 lines and three 
ICRISAT lines were chosen.  
Introgression of restorer genes (on Maldandi)

• 

: One cross generated using BRJ 62 as a donor to introgress 
genes for fertility restoration on Maldandi cytoplasm into an elite line. 
Identification of Restorers on maldandi cytoplasm

 
B line development programme:  

: 20 landraces were pollinated with M 31-2A to study the 
fertility restoration on Maldandi cytoplasm. 

• New F1s
 

: Eight single crosses (B x B) were made for heterotic pool development.  
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• Segregating generation material

 

: Among two F2 populations, 33 plants were advanced to F3. Out of three F3 
progenies derived from two B x B crosses were evaluated, 15 individual plants were selected from 3 progenies. 

Sl. No. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 Two crosses 33 plants 
2 F4 3 families (2 crosses) 15 plants 

 
Evaluation in station trial

i. Earliness:  

: 16 advanced lines involving eight stabilized lines and eight F5 lines were evaluated. 
Five BLT lines and three F5 lines were chosen. 

 
Trait specific line development programme (Varietal improvement) 

• New F1s

• 

: Nine single crosses and one BC1F1 advanced to BC2F1 were developed to improve elite lines for 
earliness. Three landraces that were maturing early were chosen as new donors for improving elite varieties for 
earliness. 
Segregating generation material

. 

: To improve elite varieties for earliness, four F2 populations, 65 F3 progenies 
derived from two crosses and 120 F4 lines derived from six crosses were evaluated during Rabi 2020-21. In F2 
generation 49 plants were selected. 87 F3 plants and 172 plants in F4 generation were chosen. 

Sl. No. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 Four crosses 49 plants 
2 F3 65 families (2 crosses) 87 plants 
3 F4 120 families (6 crosses) 172 plants 

 
ii. Charcoal rot tolerance:  
• New F1s
• 

: Five new crosses were generated to improve elite varieties for earliness. 
Segregating generation material: 

Sl. No. 

To derive charcoal rot tolerant lines, five F2 populations, 51 F4 lines derived 
from seven crosses, 144 F5 lines derived from ten crosses were evaluated during Rabi 2020-21.  83 F2 plants, 
103 plants in F4 generation, and 213 plants in F5 were selected.  

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 Five crosses 83 plants 
2 F4 51 families (7 crosses) 103 plants 
3 F5 144 families (10 crosses) 213  plants 

 
iii. Reduced height/lodging 
• New crosses

• 

: Out of four crosses generated three crosses involve a landrace that was recorded with reduced 
lodging was used as a donor. 
Segregating/advanced generation material: 

Sl. No. 

To reduce the height of tall high yielding varieties to overcome 
lodging, two F2 populations, nine F6 lines derived from four crosses were evaluated. 27 F2 plants and 81 plants 
in F6 generation were advanced. 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 Two crosses 27 plants 
2 F6 9 families (4 crosses) 81 plants 

 
iv. High yield and stay-green:  
To derive lines with high yield and stay green, two new crosses were generated. In two F2 populations, 22 plants 
were selected. In 11 F3 progenies derived from single cross and 68 F4 lines derived from four crosses, nine F5 
families derived from two crosses evaluated, 46 plants in F3, 125 in F4 and 20 in F5 generation were advanced. 

Sl. No. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 Two crosses 22 plants 
2 F3 11 families (single cross) 46 plants 
3 F4 68 families (Four crosses) 125 plants 
4 F5  9 families (two crosses) 20 plants 
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v. Fodder quality: Three new crosses were developed and one BC1F1 was advanced to BC2F1. Three F2 
populations were grown, and 22 plants were chosen. 
 

vi. Photo-insensitivity: Four new crosses were generated. Three F2 populations were grown and 24 plants were 
selected. 

vii. Insect resistance: Three new crosses for improving elite variety for shoot fly resistance and one cross for shoot 
bug tolerance were developed. 

  
viii. Specialty sorghum (food product): 
• New crosses

• 

: Ten new crosses developed in which, two crosses were for development of populations (hurda) 
involving hurda lines, single cross involving flaking and Papad purpose line, single cross for grain cooking 
quality involving aromatic line and six crosses for developing mapping population for identification genes for 
popping traits involving popping and non-popping parents. 
Segregating generation

 
: Five F2 populations were grown, and 104 plants were advanced to F3. 

ix. Yield:  
• New crosses
• 

: Eleven varietal crosses were developed to derive high yielding lines. 
Segregating generation

 

: Among five F2 populations, 26 plants were advanced to F3.  Out of 21 F3 progenies 
derived from single cross evaluated, 79 individual plants were selected. 

Sl. 
No. 

Generation No. of families (No. of crosses) 
evaluated 

No. of families/single plant selected 

1 F2 Five crosses 26 plants 
2 F3 21 families (single cross) 79 plants 

 
2. Station hybrid/varietal trial 

Sl. 
No. 

Name of the trial No. of entries 
tested 

Checks used No.of promising 
entries 

1 PVT-I 18+4 M 35-1, BJV 44, CSV 29R & SPV 2217 6 
2 PVT-II 20+6 M 35-1, BJV 44, CSV 29R, SPV 2217, 

CSV 216R & SbABM 
6 

3 PVT-III 21+5 M 35-1, SPV 2217, SbABM & E 36-1 7 
4 PVT-IV 18+4 M 35-1, BJV 44, SPV 2217 & E 36-1 5 
5 PVT-V (ICRISAT 

varieties) 
12+4 M 35-1, BJV 44, CSV 29R & SPV 2217 4 

6 PVT-VI (MLT-GRPM-
2019) 

23+5 M 35-1, BJV 44, CSV 29R, SPV 2217 & 
AKJ-1 

10 

7 B line Trial (BLT) 16+6 401B, 104B, M 31-2B, BRJ 204, BLT 4 
& SbABM 

8 

8 R line tria(RLT) 30+6 RS 29, R 354, AKR 150, RLT 9, M 35-1 
& SbABM 

15 

9 MLVT 17 M 35-1, BJV 44, CSV 29R & SPV 2217 5 
10 Climate change trial 

(Delayed sowing) 
8 Test entries: Six released varieties and 

2 farmers varieties  
Crop suffered with 
moisture stress 

 
3. AICSIP trial:  

Sl. no. Name of AICSIP trials allotted  No. of AICSIP trials successfully conducted 
1 IVHT (Shallow) (Trial No.1) Trial was conducted 
2 AVHT (Shallow soils) (Trial No.1) -do- 
3 IAVHT (Deep Soils) (Trial No.5) -do- 
4 IVHT (Shallow) (Trial No.9) -do- 
5 AVHT (Shallow soils) (Trial No.9) -do- 
6 IAVT (Specialty) (Trial No.2) -do- 
7 ICAR-MLT (1) -do- 
8 ICAR-MLT (2) -do- 
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9 ICAR-MLT (5) -do- 
10 ICAR-MLT (7) -do- 

 
4. Other activities 
vi. Student guidance – M.Sc (Agri)-One 
vii. Training organized- Nil 
viii. Lines for registration- Nil 

 
5. Other points regarding the breeding material 
• Maintainance of A/B lines & germplasm

i) Over 1800 germplasm lines involving varieties, B lines, R lines, advanced breeding lines, local 
collections, speciality purpose lines etc., were maintained. Among these a total of 423 germplasm 
lines involving 227 germplasm (IIMR MLT trial) received from IIMR, 47 Varietal lines & 15 R lines 
received from ICRISAT (field day selections) and 134 landrace germplasm lines (IIMR 
collections:77 & ICRISAT collections: 57; collected from Northern Dry zone of Karnataka) received 
from IIMR during 2019-20 were newly added to the existing pool. 

:  

ii) Six A/B lines (one on Maldandi and five on milo) are being maintained. Twenty stabilized B lines 
were maintained. 
 

• New crosses generated

• 

: A total of 54 new crosses were made under varietal improvement and 20 under 
hybrid development programme. Under varietal improvement programme, the crosses were generated for 
specific traits; earliness (10 no.s), charcoal rot tolerance (5), fodder quality (4), reduced lodging (4), shoot 
fly tolerance (3), shoot bug tolerance (1), high yield (11), stay-green (2), photo insensitivity (4), specialty 
sorghum–food product (10).  Under hybrid breeding programme, i) seven R x R and seven B x B crosses 
generated to develop heterotic pool for parental development; ii) Three crosses for A line conversion, oneon 
maldandi and two on milo; iii) three hybrids were developed. 
Advancement of F1s to F2

• 

:  Two F1s (RxR) under hybrid breeding, three three way crosses and three 
double crosses under varietal development were advanced to F2.  
Hybrid development

• 
: Three hybrids (A x R) crosses were generated. 

Mutation breeding

• 

: To improve specific trait and to create new variability for various traits, a total of 348 M3 
progenies derived from mutagenic treatments (Gamma, EMS and combined) in five varieties viz., M 35-1 
(97 no.s), CSV 29R (45 no.s), SPV 2217 (81 no.s), SbABM (100 no.s) and SMJ-1 (70 no.s) were evaluated 
and at least 3 plants in each progeny were advanced to M4 generation.  
Evaluation of Rabi landraces

i) Expt1: 

: To study genetic diversity and variability for grain yield and quality traits within 
rabi landraces of northern dry zone of Karnataka in sorghum, landraces were evaluated in three 
experiments. Rabi landraces of Northern Dry zone of Karnataka procured from IIMR during 2019-20 were 
evaluated in three experiments.  

Evaluation of landraces (roti quality)

ii) Expt.2: 

: 51 Rabi landraces (28 ICRISAT collections & 23 IIMR 
collections) chosen based on passport information on quality traits other than specialty (food 
product) traits, were evaluated in replicated trial along with 5 checks.  

Evaluation of landraces (Specialty): 

iii) Expt.3: 

22 Rabi landraces (all ICRISAT collections) chosen 
based on passport information on specialty (food product)/traits were evaluated in replicated trial. 

Evaluation for variability analysis within landraces

• 

: A total of 22 landraces (13 ICRISAT 
collections & 5 IIMR collections) involving eight lines (roti quality) and 10 specialty types (eight 
pop-sorghum & two red sorgum/kadabina Jola), two farmers varieties were evaluated along with 4 
check varieties to study genetic variability within populations (at least 600 individuals within each 
populations).  

Seed production
 

: Required quantity of nucleus seed of eight released varieties is produced.  

6. Hagari 
Executive summary: Agriculture research station Hagari is situated in Karnataka, it is now belonging to Hyderabad 
Karnataka region. It belongs to University of Agriculture Sciences, Raichur.  It receives an annual average rainfall of 
613.10 mm, whereas during 2020-21 it received the rainfall of 747.2mm. High rainfall received in month of July 
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(242.4mm) and September (234.4mm).   During kharif season 2020 conducted IAVHT SS, Multicut Fodder, Specialty 
Sorghum, IVT, IHT, AVT and AHT trials.  
 
Rabi Sorghum improvement programme was carried out with the objective of development of superior varieties for 
grain and fodder, early grain type, bold seed type, charcoal rot resistance, shoofly resistance through glossiness and 
trichome QTL introgression, post flowering drought resistance, high TE- low response to VPD and high-water 
extraction capacity lines. Also, mutation breeding carried out to develop non lodging sorghum lines.  Mutation 
breeding material developed in collaboration with BRNS was sown at ARS Hagari for evaluation. 
 
Station trials were carried out at ARS, Hagari. In  MSTS-1, found three top entries viz., TSG-93-39, TSG-93-23 and 
TSG-93-33 were superior, Whereas in MSTS-2, two entries viz.,  TSG-89-27 and TJ-9-11, While in MSTS-3, three 
entries viz., PV-6E, PV-RD-15 and PV-RD-25  were superior to check M-35-1, However in MSTS-4,three entries viz.,  
IS-925-RD-64, IS-925-5 and IS-925-9 were superior to check M35-1. In STS-1, three entries viz.,  TJ-44, Kr X43 and 
HS-20-19, while in STS-2, three entries viz., TJP-1-4-2, TCH-41 and TDSV-4-2 were superior to M-35-1. Mutation 
breeding work carried out in sorghum for specific trait improvement.  
 
Farm trial proposal of TRJP1-5 : TRJP1-5 Rabi sorghum variety accepted for farm trial in  ZREAC and ZREFC on 
9th

 

 to 13-6-2020 meeeting at Raichur 
 

Major thrust area  
1. Evaluation and development of superior varieties for grain and   fodder yield suited to deep and medium soil 

situations.  
2. Collection, conservation, and utilization of rabi sorghum genetic resources.  
3. Screening and identification of resistant / tolerant sources and cost-effective management practices for major 

pests and diseases of sorghum.  
4. Development of cost effective adoptable agronomic management practices for higher grain and fodder yield. 
5. Assessing the adaptability of pre released sorghum genotypes for higher grain yield and fodder yield. 
6. Refining the agronomic technology to suit local needs for higher grain yield, fodder yield and monitory returns. 
 
Rain fall (mm) received during 2020 at ARS, Hagari 

Temperature Humidity 
 

2020 
Months Max Min RH Av. of 25  years (mm) Rain fall Rainy Day 
January-2020 31.4 16.6 76 2.74 - - 
February-2020 33.5 17.0 68 4.22 - - 
March-2020 36.6 21.7 58 5.28 - 0 
April-2020 39.2 23.3 58 16.66 6.8 1 
May-2020 39.3 25.2 59 50.66 32.6 2 
June-2020 35.1 24.0 75 52.67 128.6 10 
July-2020 32.2 23.4 80 44.07 242.4 10 
August-2020 31.5 22.8 78 68.32 10.6 2 
September-2020 30.8 22.8 82 106.52 234.4 11 
October-2020 31.2 22.2 83 111.86 65.8 5 
November-2020 30.4 20 75 146.2 26.0 1 
December-2020          
Total    613.4 747.2 42 

 
During 2020-21 received rainfall of 747.2mm compared to 613.4 mm average rainfall of 25 years.  Received the 
highest rainfall in the month of July (242.4 mm) followed by September (234.4mm). Initial shoofly incidence (5 to 
10%) followed by fall army worm incidence (10-20%) was noticed in the AICRP trials. Later stages observed the rust 
incidence in the trials (25 %).  It is affecting the yields in general.   
 
5. B line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
2 F6 M31-2A 10 
 Total   
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6. MS Conversion programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected (Advancement of BC 

pairs made during the year) 
3 F1 M31-2A 30 
 Total   
 
Trait 1 – Yield and fodder: 578 families were selected from 138 crosses for yield and yield attributing traits. 
Stage No Details of crosses 
F1 20 113 x M35-1 (Bold), 80 x M35-1 (Bold), 120 x M35-1, 95 x M35-1 

Kranthi x 43 x M35-1 (early), Kranthi x 43 x GS-23 (bold), Kranthi x 43 x GRS-1, Kranthi x 43 
x DSV-4, Kranthi x 43 x CSV-22, Kranthi x 43 x CSV-29R 

F2 360 GS-23 x IS 20351, IS 27036 x M35-1 x 8 x 3 (bold), EC 5327 x TRJP-1-5, IC 352606 x 
TRJP1-5, 204 x TRJP1-5, 27BX (7BX IS 23346), C43X (C43XIS24166), 296B x M35-1 

F3 19 JP1-5 x IS 27036, JP1-5 x M35-1, JP-1-5 x GS-23, IS2895 x GS-23, PC-6 x 8 x 3, PC-6 x 
M35-1 x  DSV-4 x M35-1, IS2895 x GS-23, IS27036 x GS-23, TBJVV x 0.2%SA x M35-1, 
IS2841 x GS-23, IS 27036 x DSV-4 x M35-1 , Phule Chitra x M35-1, M35-1 x IS 15896 x GS-
23, M35X DSV-4, DSV-4 x M35-1, M35-1 x DSV-4 x M35-1, IS2841 x GS-23 

F4 37 JP-1-5 x GS-23, JP-1-5 x M35-1, 8X3X GS-23, Mayrk x M35-1, IS229 x M35-1, HYb-4, PC-6 
x M35-1X M35-1, Hyb-11, M35-1 x IS15896 x GS-23, IS2893 x GS-23, TBJVV x 0.2 x M35-1, 
IS27036 x GS-23, M35-1X DSV-4, M35-1 x IS 1589 x GS-23, CSV-18R x M35-1, IS 27036 x 
M35-1 x GS-23, IS 27036 x DSV-4 x M35-1, IS 215 x DSV-4 x M35-1, GS-23 x IS20387, 
Afzalpur x M35-1 

F5 53 IS 27036 x D SV-4 x M35-1, IS 270136 x M35-1 x M35-1, IS 27036 x JP-1-5, M35-1 x DSV-4, 
DSV-4 x M35-1, IS2293 x M35-1, Mangalgai x M35-1, CSV-216 x M35-1, Hyb -2, Thandur-2 x 
M35-1, M35-1 x IS896, IS 10526 x M35-1, HYb-1, HyB-2, Hyb-4, Hyb-5, Hyb-6, Nalwar-6 x 
M35-1, M35-1X Hattigudur, Chittapur x M35-1, M35-1 x Phule Mule, Phule Mule x M35-1, 
M35-1 x IS 2293, M35-1 x IS 15896, IS 10526 x M35-1, Tengelli x M35-1, IS 1947 x M35-1, 
JP1-5 x IS 27036, GS-23 x IS 23988, M35-1 x Phule Mule, Nalwar-6 x M35-1 

F6 57 IS27036 x JP1-5, IS 27036 x GS-22, IS 27036 x DSV-4 x M35-1, COS26 x M35-1, Gola x M-
35-1, CSV-216R x M35-1, Chittapur Maldandi x M35-1, Gulbarga-2 x M35-1, DSV-4 x M35-1, 
M35-1 x DSV-4, M35-1X IS15896, M35-1 x IS 2293, IS 284 x GS-23, IS 896 x M35-1, CSH-
15R x M35-1, GS-23 x IS 10978, GS-23 x IS IS 2035, IS 10526 x M35-1, JP1-5 x M35-1, JP1-
5 x IS 27036, IS 27036 x JP1-5, CSV-216R x M35-1, CSH18R x M35-1, Gulbarga x M35-1, IS 
9856 x GRS-1, IS 1847 x M35-1, IS 1947 x M35-1, Award x M35-1, IS 105626 x DSV-4 x 
M35-1, PC-6 x M35-1, M35-1 x Hattiudur-2 

F7 32 Athanur -2 x M35-1, Phule Chitra x M35-1, IS27036 x M35-1, IS 2293 x M35-1 x M35-1, 
Gundatheni x M35-1, M35-1X Bommanhalli, DSV-4 x M35-1, M35-1 x DSV-4, M35-1 x DSV-4 
x M35-1, M35-1 x Sapnapali, Raddewadgai x M35-1, Chadchnna mudijola x M35-1, CSH-15R 
x M35-1, M35-1 x Hattigudur-2 x M35-1, M35-1 x Hattigudur-2, IS 2293 x M35-1, Afzalpur x 
M35-1, CSV-18R x M35-1, JP1-5 x M35-1, JP1-5 x IS27036 

 
Trait 2 – High Wax content: Five families were selected from one cross 
Sl. No. Generation No. of crosses evaluated No. of families/single plant 

selected 
1 F5 Hyb 3 5 

 
Trait 3 – Early grain Type:  A total 10 families were selected from 6 crosses of different generation. 
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-23 x IS 16173 1 
F5 IS 2293 x M35-1 2 
F6 IS 2293 x M35-1 x M35-1 1 
 IS 15896 x M35-1 x M35-1 2 
 IS 15896 x GRS-1 x M35-1 2 
 IS 15896 x M35-1  2 
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Trait 4 – Bold seeded type:  A total 23 families were selected from 8 crosses of different generation 
Generation No. of crosses evaluated No. of families/single plant selected 
F2 8 x 3 x GS-23 1 
F3 8 x 3 x GS-23 x TRJP-1-5 1 
F4 8 x 3 x GS-23 8 
 8 x 3 1 
 PC-6 x 8 x 3 8 
 PC-6 x M35-1 X8X3 1 
F6 8X3 x GS-23 1 

 
Trait 5 – Charcoal rot resistance: To derive charcoal rot tolerant lines 13 families were selected from 4 crosses 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 E36-1 x M35-1 3 
2 F5 E36-1 x M35-1 4 
3 F6 E36-1 x M35-1 4 
  IS 9856 x E36-1 2 

 
Trait 7 – Dwarf plants: One cross is evaluated, and four families were selected 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 GS-23 x IS 20387 4 

 
Trait 8 – Non Lodging: Mutation breeding work carried out for lines through gamma rays, both Hybridization and 
gamma irradiation, also treating with gamma rays, ethyl methane sulphonate and sodium azide  with combination 
and selected 227 families from 8 lines for non-lodging types.  New 102 germplasm collected from BARC evaluated 
this season. 
l. No. Generation No. of crosses evaluated No. of families/single plant selected 
 M4 (300 GY +1 % SA) PhuleVasundra 20 
  IS 925 20 
 M4 (300 GY) PhuleVasundra 80 
  IS 925 80 
 M5 TSG-89 4 
  M35-1(TSG-93) 20 
 F4: M7 Kranthi x 43 3 
 New lines TSG587 to 675 102 

 
Trait 9 – Shoot fly resistance (glossiness and trichome QTL): A total 16  crosses were evaluated and 24  single 
plant selection carried out.  
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-15-10 x J-2714 1 
 GS-15-10 x J-2714 1 
F4 GRS-1 x J2724 1 
 GS-15-10 x J2614 1 
BCF2 to F3 GS-23 x J-2614X GS-23    2 
 GS-23 x J-2714 x GS-23    2 
 GS-23 x J -2799 x GS-23    1 
 GRS-1 x J-2614   x GRS-1 3 
 GRS-1 x J-2714   x GRS-1 1 
 GRS-1 x J -2799 x GRS-1 1 
 GS-15-10 x J-2614 x GS-15-10 3 
 GS-15-10 x J-2714 x GS-15-10 1 
 GS-15-10 x J -2799 x GS-15-10 2 
BC2-F2 GS-23 x J -2799 x GS-23 x GS-23    2 
 GS-23 x J -2799 x GS-23 x GS-23    1 
 GRS-1 x IS 16044 x GRS-1 x GRS-1 1 
 
Trait 10: Post flowering drought tolerance: Total 13 crosses were evaluated 27 single plant selections carried out. 
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-23 x K-260  4 
 GS-23 x K-359  2 
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F4 GRS-1 x K-359   3 
 GRS-1 x K-260 3 
 GS-23 x k 2799 1 
BCF2 GS-23 x K-260 x GS-23     2 
 GS-23 x K-359 x GS-23      6 
 GRS-1 x K-260 x GRS-1 x GRS- 1     1 
 GS-15-10 x K-260 x GS-15-10 1 
 GS-15-10 x K-359 x GS-15-10 1 
BC2-F2 GRS-1 x K-260 x GRS-1 x GRS- 1 x GRS-1 1 
 GRS-1 x K-359 x GRS- 1 x GRS-1 1 
 GRS-1 x J 2714 x GRS- 1 x GRS-1 1 
 
Trait 11 – High TE- low response to VPD:  A total of  19  crosses were evaluated and 38 single plant selections 
carried out.  
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-23 x IS 10876  3 
 GS-23 x IS 10978  2 
 GS-23 x IS 15428  2 
 GS-23 x IS 16044  2 
 GS-23 x IS 16173  4 
 GS-23 x IS 3147  2 
 GS-23 x IS 31693  4 
 GS-23 x IS 3583  3 
 GS-23 x IS 8348  3 
BCF1-F3 GS-23 x IS 15428 x GS-23      2 
 GS-23 x IS 16044 x GS-23      2 
 GS-23 x IS 16173 x GS-23      1 
 GS-23 x IS 3147 x GS-23      3 
 GS-23 x IS 31693 x GS-23      1 
 GS-23 x IS 3583 x GS-23      1 
 GS-23 x IS 8348 x GS-23      1 
BC2 –F2 GS-23 x IS2922 x GS-23 x Gs-23  1 
 GS-23 x IS70209 x GS-23 x GS-23 1 
 GS-23 x IS 160876 x GS-23 x GS-23 1 

 
Trait 12 – High water extraction capacity: twenty-two crosses were evaluated, and 55 single plant selections 
carried out.  
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-23 x IS 1127  7 
 GS-23 x IS 20351  7 
 GS-23 x IS 20387  3 
 GS-23X IS 20709  2 
 GS-23X IS 22040  1 
 GS-23X IS 2367  5 
 GS-23XIS 3971   3 
 GS-23 x IS 5720  3 
 GS-23X IS 929  3 
 GS-23X IS 23988   2 
BCF1-F3 GS-23 x IS 20351 x GS-23       1 
 GS-23 x IS 20387 x GS-23       2 
 GS-23X IS 20709 x GS-23       2 
 GS-23X IS 22040 x GS-23       1 
 GS-23X IS 2367 x GS-23       1 
 GS-23XIS 3971  x GS-23       1 
 GS-23 x IS 5720 x GS-23       1 
 GS-23X IS 929 x GS-23       5 
 GS-23X IS 23988  x GS-23       1 
BCF2 GS-23 x IS 20351 x GS-23 x GS-23            1 
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 GS-23X IS 23988  x GS-23 x GS-23            2 
 GS-23 x IS 1127 x GS-23 x GS-23             1 

 
Trait 13-Stay green trait : Seven  crosses were evaluated and 21  single plant selections carried out.  
Generation No. of crosses evaluated No. of families/single plant selected 
F3 GS-23 x SG35 SG 06040 5 
 GS-23 x SG 35 00608 2 
BCF1-F3 GS-23 x SG35 SG 06040 x GS-23     4 

  GS-23 x SG 35 00608 x GS-23       2 
 GS-23 x K-271 x GS-23       3 
BC2F2 GS-23 x SG35 SG 06040 x GS-23 x GS-23           2 
 GS-23 x K-271 x GS-23      x GS-23       3 
   

 
New Crossing programme:  New 36 crosses were formulated for High yield and charcoal rot resistance 

Generation No. of crosses evaluated No. of families/single plant selected 
F1 M35-1 x ICSB-16004 High yield  
 M35-1 x IS 2811 High yield 
 M35-1 x ICSB 13027 High yield 
 M35-1 x IS 23891 High yield 
 M35-1 x SPV 1359 x IS 1518 High Fe and Zinc 
 M35-1 x ISMR 30289 High yield  
 M35-1 x IIMR2186 High yield 
 M35-1 x Phule Vasudha x Gidda maldandi High yield 
 M35-1 x IC 289079 High yield  
 M35-1 x IIMR 40379 High yield 
 M35-1 x IS 11189 High yield 
 M35-1 x SPV 1359 High yield 
 M35-1 x IC 1352 x IC SB 430 High yield 
 M35-1 x SPV-1502 High Fe and Zinc 
 M35-1 x ICSV 17003 High yield 
 M35-1 x Giddamaldadi x SPV 1359 High yield 
 M35-1 x ICSR 15001 High yield 
 M35-1 x CSV-13 High yield 
 M35-1 x ICSV-15016 High yield 
 M35-1 x ICSB 16003 High yield 
 M35-1 x ICSB 403  Forage 
 M35-1 x IIMR 30292 Midge resistant 
 M35-1 x ICSB 495 Shoot fly resistant 
 M35-1 x IIMR 4198 High yield 
 M35-1 x SP 081052 High Biomass/ sweet sorghum 
 M35-1 x ICSB 13003 x Dagadi Solapur Dwarf 
 M35-1 x ICS 52 x Phule Anuradha Dwarf 
 M35-1 x ICSV-15012 High Fe and Zinc 
 E36-1 x IIMR 30765 CR and High yield 
 E36-1 x IIMR 30763 CR and High yield 
 E36-1 x IC 288378 CR and High yield 
 E36-1 x ICSB 495 CR and Midge resistant 
 E36-1 x IS 11583 CR and High yield 
 E36-1 x IIMR 30292 CR and High yield 
 E36-1 x GS-23 CR and High yield 
 E36-1 x M35-1 CR and High yield 

• CR –Charcoal rot resistant 
 

Hybrid Programme: 41 F1 Crosses were formulated with M312 A to identify R lines 
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No. of crosses developed 
M312 A x IC 48 
M312 A x IC 874074 
M312 A x IC 52 
M312 A x EC-873891 
M312 A x EC-893886 
M312 A x EC-873874 
M312 A x Hyb-11-47 
M312 A x IC 43594 
M312 A x IC 345195 
M312 A x LG10 
M312 A x IC 343560 
M312 A x G-47 
M312 A x LG-11 
M312 A x IC 343553 
M312 A x EC-305903 
M312 A x EC- 305898 
M312 A x Kr x 43 
M312 A x TSG-750 
M312 A x TSG-697 
M312 A x TSG-691 
M312 A x TSG-656 
M312 A x TSG-632 

M312 A x 6-1 
M312 A x 3 
M312 A x TSG-606 
M312 A x TSG-672 
M312 A x TSG-635 
M312 A XTSG-653 
M312 A x TSG-650 
M312 A x TSG-666 
M312 A x TSG-599 
M312 A x TSG-661 
M312 A x TSG-660 
M312 A x TSG 94 
M312 A x TSG 645 
M312 A x TSG 643 
M312 A x TSG-709 
M312 A x TSG-711 
M312 A x TSG-629 
M312 A x TSG-647 
M312 A x TSG-677 
M312 A x IC 352617 
M312 A x IC 392128 
M312 A x IC-53 
M312 A x EC874255 

 
Other activities 
Student guidance – 2 
 
Training organized 
Sl. 
No. 

Name of the Training programme Duration 
with dates 

Place Leader/ 
Associate 

1 GS-23 and TRJP-1-5  sorghum cultivation  1-2-20 Hagari  Leader KVK 
associated  

2 Multicut  fodder cultivation  3-2-20 Hagari  Leader KVK 
associated  

3 Celebrated sadhbahvan day and crop survey at 
Kaggal P.D. halli 

20-8-20 Hagari  Leader  

4 Bike Bicycle weeder demonstration at ARS, 
Hagari 

28-8-20 Hagari  Leader 

5 The bird scaring technique  fan in the field 
demonstration at ARS, Hagari 

2-9-20 Hagari Leader 

6 The parthenium awareness day at ARS, Hagari 4-9-20 Hagari Leader 
7  Training programme on   crop survey  26-9-20 Hagari Leader 
8 Celebrated the Agriculture Woman day at ARS, 

KVK, Hagari 
15-10-20 Hagari Leader 

9 World food day celebrated KVK, Hagari 16-10-20 Hagari Leader 
10 Celebrated the Valmiki Jayanthi with campus 

head  
31-10-20 Hagari Leader 

11 Celebrated the Kanaka Jayanthi  1-11-20 Hagari Leader 
12 Engaged the class  of READY programme to 

RAWE student from Dharwad 
18-1-21 Hagari Leader 

 On Campus Participated    
1 Attended the meeting of input distribution of 

cotton  at ARS Hagari 
1-9-20 Hagari Leader  

2 Training programme on   crop survey on 
sorghum 

1-10-20 Parmadevanhalli  Leader 
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3 Attended the Soil health day at Hagari DDA, Dr 
Sharnappa Mudgal, Chandrashekar JDA, AO 
Palakshappa attended the meeting 

7-12-20 Hagari 
Particpated 

4 Attended the farmers day at KVK with DDA Dr 
Sharnappa Mudgal, JDA Chandrashekar, AO 
Palakshappa 

23-12-20 Hagari 
Particpated 

 OFF CAMPUS TRAINING PROGRAMMEs 
participated 

   

1 GS-23 sorghum cultivation 22-1-20 Doddabasvangouda, 
Chalaburki Leader  

2 GS-23 sorghum cultivation 22-1-20 Hiranna, Chalaburki Leader  
3  Participated in field day and training 

programme at IIMR Hyderabad. Also Genetic 
Resource Management training programme   

28-29-2-20 IIMR Hyderabad 
Leader 

4 Attended the sorghum and Millet nutrition day 
at Ballari in collaboration with KVK,IFFICCO, 
Women and children welfare department ballari   

16-17-9-20 Ballari 
Assoicate leader 

 
OVERALL TRAINING PROGRAMMES 
Sl. No. Type of training programme Organized Participated Total 
1 On Campus 12 4 16 
2 Off Campus - 4 4 
 Total 12 8 20 
 
5. FIELD DAYS 
Sl. Date Place Crop/ Technology Organized by Participants 

 
1-2-20 
 Hagari Selection of new Multicut 

sorghum fodder varieties   AICSIP, ARS, Hagari 50 

 
3-2-20 Hagari New rabi sorghum variety 

GS-23 AICSIP, ARS, Hagari 50 

 
28-2-20 IIMR Hyderabad Attended the field day at 

IIMR, Hyderabad 
Dr. Elongavana and 
Dr Ganapathy 50 

 27-1-21 Madhapur, Kustagi Attended the field day at 
Madhapur, Kustagi 

Dr Nagesh, AECC, 
Koppala 50 

 27-1-21 Lingasugur Attended the field day at 
Lingasugur 

Dr Shekar, AECC, 
Lingasugur 50 

 
i. Lines for registration- -- One sorghum  local land race Nagar dhundu was under registration at PPFRV 

/2017/1446 
 
Training programme 
Sl  Title Place  Dates  Sponsored by 
1 Next generation genomics and integrated 

Breeding Crop improvement (VII- 
NGGIBCI) 

ICRISAT Hyderabad  14-5-2020 ICRISAT 
Hyderabad 

2 E conference on Genetics and Plant 
Breeding Research on Post Covid  era, 

GPB Chaudary Charan 
Singh University, Meerut 

13-14-6-20 CCS, Meerut 

 
Participation in Summer Schools/ Winter Schools/ Refresher Course/ Orientation Course of more than 10 days 
duration 
Sl no.  Title Place Dates  Sponsored by 
 More than 10 days     
1 Statistical Tools and Technique for 

analysis of Agriculture data 
HISAR 8 to 28-7-20 CCS HARYANA 

AGRICULTURAL 
UNIVERSITY, HISAR 

2 Recent advances in Millets 21 days 
training programme 

IIMR 10 to 31-12-20 Dr Elongavan, IIMR, 
Hyderbad 
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Other points regarding the breeding material 
1. No. of varietal selections- 96 

Other Important Points 
 Meeting  Duration/Date 

1 Attended IIMR AICRP Sorghum Workshop preliminary 18-5-20 
2 Attended the 50th 20-5-20  IIMR AICRP Sorghum Meeting online  
3 Attended the Plant Scientist Meet online Through Google meet 

ZREAC and ZAREFC 
3-6-20 to 6-6-20 

4 Attended the NARP Meeting online  9-13-6-20 
5 Attended the AICRP meeting with VC, UAS Raichur 18-6-20 
6 Attended the meeting with seed officer, Seed Production with  Dr 

Prashanth 
17-7-20  

7  Attended the rabi jowar meeting at Agriculture Department, 
Bangalore 

14-8-20 

8 Monitoring team of ADR Dr. Channbsavanna, Dr.Bhemmanna, Dr. 
Sunkad, Dr Nidgundi visited ARS, AICRP Hagari 

14-10-20 

9 Chairman of sorghum seed production committee ADR Dr 
Channabasavanna visited seed production plot at ARS, Hagari 

7-1-21 

10 Attended the DESAI Certification distribution programme at KVK, 
ARS, Diploma College, Hagari, VC visited ARS, Hagari and Meeting 
with ARS staff 

23-1-21 

11 ADR Monitoring team visited Dr. Sunkad, Dr Bhemanna, Dr Nidgundi 
and Dr Rai shankar 

3-2-21 

12 Attended the IIMR, Rajendrnagar foundation day and meeting with 
Director Dr Vilas Tonapi and ICRISAT Director General Jaquelin 
Huges 

9-2-21 

13 UG exam paper setting 2 sets Dharwad 
GPB Fundamentals of plant Breeding   

2021 

 
7. Dharwad 

Executive summary: Rabi Sorghum is an important staple food crop of North Karnataka.  Major objectives of Rabi 
sorghum improvement are to develop improved varieties and hybrids with higher productivity and quality coupled 
with tolerance to drought, cold, biotic stresses like charcoal rot and shoot fly pests. Four ICAR trials viz., IAVHT 
(DS), IVHT (SS), AVHT (SS) and IAVHT (Specialty) were conducted.  Besides these, 4 Network trials, 1 Germplasm 
evaluation and 2 Network Bio-fortification trials were also conducted.  Rabi Sorghum variety from Dharwad centre, 
SPV-2468 has been found promising in Karnataka.  Further, three new varieties SVD-1358, SVD-1418 and DKS-35 
are contributed to AICRP trials during Rabi 2020-21.  In addition to these trials, 6 station trials and one MLVT 
covering both varieties and hybrids were conducted during Rabi season. The promising genotypes in each trial have 
been given below: 
 
Promising genotypes in station trials at Dharwad center during Rabi, 2019-20 
No  Name of trial  Entries 

tested  
Checks used  Superior entries  

1 MLVT  17  M-35-1, CSV-29R, GS-23, 
BJV-44 

SVD-1403, SVD-1433, VJV-104, SHD-120 

2 Preliminary variety trial-I 22  M-35-1, SPV-2217 SVD-1525, SVD-1528, SVD-1537 
3 Preliminary variety trial-II 22  M-35-1, SPV-2217 SVD-1565, SVD-1549, SVD-1562, SVD-1545 
4 Preliminary variety trial-III  22  M-35-1, SPV-2217 SVD-1577, SVD-1568, SVD-1579 
5 Station varietal trial-I  22  M-35-1, SPV-2217 SVD-1318, SVD-1423, SVD-1405, SVD-1367 
6  Station varietal trial-II  22  M-35-1, SPV-2217  SVD-1427, SVD-1433, SVD-1403, SVD-1402 
7  Station hybrid trial  125  CSH-15(R), SPV-2217, 

CSV-29R 
21 Fertile hybrids (R lines) 
11 Promising hybrids (NH-14, 15, 17, 32, 35, 60, 
76, 102, 109, 114, 124) 
60 Sterile hybrids B lines  
(12 Promising) 
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7. R line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 

1 New Crosses 6 To be evaluated 
2 F2 2 6 
2 Stabilized lines 14 14 
 Total  22 20 

 
8. B line development programme 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 New Crosses 7 To be evaluated 
2 BC1F1 4 7 
3 F2 4 11 
 Germplasm 12 12 
 Total  27 30 

9. MS Conversion programme-nil 
 
10. Trait-specific line development programme 
Trait 1: Higher grain iron and Zinc content 
Sl. No. Generation No. of crosses/ families evaluated No. of families/single plant selected 

1 New crosses 8 To be evaluated 
2 F1 11 29 
3 F2 3 15 
4 F3 - - 
5 F4 3 13 
6 F5 9 25 
7 F6 58 58 
 Total  92 140 
 

Trait 2: Rust resistance 
Sl. No. Generation No. of crosses/ families evaluated No. of families/single plant selected 

1 New crosses 10 To be evaluated 
2 F1 4 10 
3 F2 2 7 
4 F3 1 2 
    
 Total 17 19 
 

11. Trait 3: Basmati Aroma in Grain and Hurda varieties: New Crosses made during Rabi 2020-21 using RNTN-
14-87, as improved Basmati aroma line from IIMR, supplied by Dr. R Madhusudhana 

Sl. No. Female Male Objective / Remarks 
1 SPV-2217 RNTN-14-87 Aromatic grain Sorghum (Rabi) 
2 Savadatti Local -do- Aromatic grain Sorghum (Rabi) 
3 M-35-1 -do- Aromatic grain Sorghum (Rabi) 
4 CSV-37 -do- Aromatic grain Sorghum (Kharif) 
5 PDKV-Karthiki -do- Aromatic Hurda 
6 SMJ-1 -do- Aromatic Hurda 
7 PDKV-Ashwini -do- Aromatic Hurda 
 

12. Station hybrid/varietal trials 
Sr 
.no. 

Name of trial No. of 
entries 
tested  

Checks used Superior entries 

1 MLVT  17  M-35-1, CSV-29R, GS-23, 
BJV-44 

 SPV-2468, SVD-1418  

2 Preliminary variety trial-I 22  M-35-1, SPV-2217 SVD-1419 
3 Preliminary variety trial-II 22  M-35-1, SPV-2217 SVD-1433  
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4 Preliminary variety trial-III  22  M-35-1, SPV-2217 SVD-1401 
5 Station varietal trial-I  22  M-35-1, SPV-2217 SVD-1357, SVD-1402, SVD-1404 
6  Station varietal trial-II  22  M-35-1, SPV-2217  SHD-132R, SHD-133R 
7  Station hybrid trial  125  CSH-15(R), SPV-2217 SVD-1443, SVD-1462 
8 Evaluation of ICRISAT Germplasm 

day selections 
36 + 87 -- - 

9 Maintenance of germplasm / 
advance breeding lines 

517 -- -- 

10 IIMR germplasm Set-I 57 - - 
11 IIMR germplasm Set-I 77 - - 
12  Nucleus seed production 5 -   SPV-2217, M-148-138, DSV-4, DSV-6 and 

SSV-74 
13  Demonstration of promising 

varieties  
17 -- SPV-2468, SVD-1403, SVD-1418, SVD-1358, 

SHD-120 
 

13. AICSIP trials:  
Sr.no. No. of AICSIP trials allotted.  No. of AICSIP trials successfully conducted 
1 Four – IAVHT-DS, IVHT-SS, AVHT-SS, IAVT-Specialty Four 

 
Other points regarding the breeding material 

Breeding material No of genotypes 
Maintenance of A/ B lines 14 
Multiplication/maintenance of ICRISAT A/B lines 29 
No. of Restorer lines maintained 14 
No. of experimental hybrids produced 39 
No of new varietal crosses made 35 
No of new varietal back crosses made 7 
No of new varietal double crosses made 1 
No. of varietal selections advanced to station trials 126 

 
 Generation of breeding material during Rabi 2020-21  

S no Generations Number of crosses/ families No of selections/ families 
1 New crosses 43 To be evaluated 
2 F1 47 108 
3 F2 7 35 
4 F3 6 11 
5 F4 (single crosses) 20 48 
6 F4 (double crosses) 8 19 
7 F4 (three way crosses) 4 4 
8  F4 (bi-parental crosses)  3 6 
9 F4 (Charcoal rot) 55 87 

10 F5 74 98 
11 F6 126 126 

 
14. Other Important Points:    

 Sixty-eight Germplasm lines were evaluated for plant traits and yield traits 
 Two Biofortification donor trials were conducted, and data submitted. 
 Local varieties (45 Nos.) are collected from Dharwad, Belagavi and Haveri districts of Karnataka 

during Rabi 2020-21. 
 
8. Chamrajanagara 

Crossing Programme 
 Crosses made: Gundlupet local x CSV-17 and Gundlupet local x CSV-29R. 

 Development of hybrids: A x B and A x R crosses have been made as follows: 
A line B line R line 
M31-2A M31-2B IC289965, EC 483885, IC 352410, EC 484006, EC 483208, EC 484084, 

EC483874, EC484293, EC 484147, EC 483310, EC 484567, EC 485507 



 
       ……………………………………………………..……………..……….………. All India Coordinated Research Project on Sorghum, Hyderabad 
 

 
1-Sorghum-Breeding-Rabi-agm2121  Page 40 of 49 

9. Nandyal 
I Development of sorghum heterotic hybrids with tolerance to biotic and abiotic stresses 
 

Maintenance of A, B and R 
lines 

276 CMS lines and 128 Restorer lines are being maintained at RARS, 
Nandyal from which the potential parents will be identified for the development 
of high yielding hybrids with tolerance to biotic and abiotic stresses.  

 

Synthesis of new hybrids 

(i) National Crossing Programme: Under National Crossing Programme a 
total of 10 crosses had done with M31-2A CMS line and 10 diversified 
Restorer Lines in line x Tester fashion with the objective of development of 
heterotic sorghum hybrids tolerant to biotic and abiotic stresses allotted by the 
PC unit, IIMR, Hyderabad.  
CMS lines: M 31-2A 
R Lines: R-68, AKR-150, ICSV-189, ICSV – 89106, S-35, ICSV – 745, R-
91011, R-92001, R-1137, R-65028  
(ii) Station level crossing Programme: Under Station level crossing 
programme 20 crosses had made by using 4 CMS lines and 5 Restorer lines.  
CMS lines: A 13, A 29011, A 382,  A 411 
R Lines:     R 36,   R 68, R 94, R 98 & RMHPT 18 

 

Evaluation of Hybrids 

Observational Hybrid Trial: During rabi 2020-21, 25 sorghum hybrids 
including checks were evaluated under unreplicated observational hybrid trial 
for yield and yield attributing characters in which the hybids AKMS 14x 
RMHPT 4 (7486 kg/ha), A 101 x RMHPT 4 (7400 kg/ha), A 101 x R 3777 
(7167 kg/ha), ICSA 38 x R 36 (5974 kg/ha), A 367x R 3777 (5345 kg/ha), A 
450 x R 3777 (5250 kg/ha) and A 285 x R 18 (5042 kg/ha) were out yielded 
among the entries tested over the check CSH 15R (4090 kg/ha). 
Preliminary Hybrid Trial: During rabi 2020-21, 23 sorghum hybrids were 
evaluated under preliminary hybrid trial for yield and yield attributing 
characters with 2 checks in 2 replications in which the hybids A 415x R 98 
(6408 kg/ha), A 285xR 91014 (6301 kg/ha) and A 101x R 91014 (5806 kg/ha) 
recorded significantly higher grain yield over the check CSH 15 R (4071 
kg/ha). 

II Varietal improvement/Parental Line improvement in rabi sorghum  
 Crossing programme Under National Crossing Programme 10 crosses were taken up with the 

objective of development of high yielding varieties with tolerance to shoot fly 
and stem borer. 
 

Varietal Improvement 
Donor (Male) Recipient 

(Female)  
Objective of the cross 

CB 25 NTJ 5 High yielding, Semi dwarf with stem  
tolerance 

NJ 2650 NTJ 5 High yielding, Semi dwarf with shoot fly 
tolerance 

IS 7173 NTJ 5 High yielding, Semi dwarf with shoot fly 
tolerance 

2118-3 NTJ 5 High yielding, Semi dwarf with shoot fly 
tolerance 

Bollavaram 
Jonna 

PSV 56 High yielding, Semi dwarf with stem bore  
tolerance 

 

Parental Line improvement 
Donor (Male) Recipient 

(Female)  
Objective of the cross 

NJ 2403 SPV 1411 High yielding with stem borer tolerance 
30652-2 RHPT – 8 High yielding 
2118-3 B 29012 High yielding 
NJ 2672 B-51 High yielding with stem borer tolerance 
NJ 2668 R-26 High yielding with shoot fly tolerance 
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III Varietal improvement in rabi Coloured sorghum 
 Crossing programme Under National Crossing Programme 5 crosses were taken up with the 

objective of development of high yielding coloured sorghum (Red/Yellow) 
Varietal Improvement 
Donor (Male) Recipient (Female)  
E 91 (Yellow germplasm) 58-1 (Yellow germplasm) 
NJ 2655 (Yellow advanced breeding 
line) 

IS 1140 (Yellow germplasm) 

PRPSV 2 (Red) (SPV 2730) IS 9806-1 (Red) (SPV 2629) 
PRPSV 2 (Red) (SPV 2730) IS 3618-1 (Red) (SPV 2627) 
IS 9806-1 (Red) (SPV 2629) 28-2 (Yellow germplasm)  

 

IV Hybridization and selection for evolving high yielding varieties with tolerance to biotic and abiotic 
stresses in rabi sorghum 

 

Crossing Programme 

During rabi 2020-21, 6 fresh crosses were attempted in varietal development 
programme, 4 F1s and 6 F2s were studied and from ten F5

Cross 

 crosses, 153 
single superior plants were selected.  
 
6 crosses were attempted with the objective of high yielding, Semi dwarf 
yellow grain colour with tolerance to Midge and drought. 
 

Objective 

NTJ 5 x ICSV 758 High yielding, Semi dwarf with tolerance to Midg   
drought. 

NTJ 5 x SF EVT 17 
PR/3 

High yielding, Semi dwarf with tolerance to shoot f   
drought. 

NTJ 5 x NJ 2639 High yielding, Semi dwarf with tolerance to sho   
stem borer. 

N 15 x NLCW-2 
High yielding, short statured yellow pericarp  
variety with tolerance to shoot fly, stem bore   
drought 

N 15 x NJ 2639 High yielding yellow pericarp Jowar with toleran   
shoot fly, stem borer and drought 

N 15 x ICSV 758 High yielding yellow pericarp Jowar with toleran   
Midge, shoot fly, stem borer and drought. 

 

 

Study of segregating 
generations and breeding 
material 

The following are the 4 F1

Cross 
 s studied during rabi 2020-21 

Objective 

NTJ 5 x CSV 26R High yielding, non-lodging, stem borer, shoot fly, ch  
rot and drought tolerance 

NTJ 5 x CSV 24SS High yielding, Non lodging, dual purpose with sho   
stem borer and blight tolerance. 

N 15 x CSV 26R High yielding, drought tolerant, stem borer, sho   
charcoal rot tolerance 

N 15 x CSV 24SS High yielding, dual purpose,shoot fly, stem  
tolerance. 

The following are the 6 F2 

Cross 
s studied during rabi 2020-21 
Objective 

296 B x M 35-1 Stem borer, shoot fly resistance and high yielding 
M 35-1 x IS 18551 Stem borer, shoot fly resistance and high yielding 
NJ 2647 x IS 18551 High yielding, early duration, non-lodging, stem bore   

shoot fly resistance 
NJ 2647 x IS 2205 High yielding, non-lodging, stem borer and sho   

resistance 
NJ 2647 x PSV 56 High yielding, non-lodging, stem borer and sho   

resistance 
PYPS 2 x NJ 2675 yellow dwarf variety with good chapati making quality 

The following are the 10 F5 

Cross 
s studied during rabi 2020-21 

Objective 
N – 14 x NJ 2647 Semi dwarf with high yield 
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GP (Y) 50 x NJ 2647 
NJ 2446 x NJ 2647 
NJ 2647 x N 13 

Semi dwarf high yield with yellow grain NJ 2647 x N 14 
NJ 2647 x GP (Y) 50 
NJ 2647 x NJ 2446 
HPT 8 x R 3777 

To develop high yielding varieties with tolerance to 
abiotic and biotic resistance 

CSV 23 x I 33  
R-49xR-462 
C-43xRS-627 
NJ 2647 x R 149 
CSV 17xR-196 
2219BxR-91014 
R 64 x R 149 

 

 

Observational Yield trial 

Observation Yield Trial: In sorghum Observational Yield Trial, 41entries 
were tested against 4 checks for yield and its attributing characters. Among 
the white sorghum entries, the entries NJ-2699 (5593 kg/ha), NJ 2694 (5484 
kg/ha), NJ 2711 (5458 kg/ha), NJ 2689 (5432 kg/ha), NJ 2697 (5428 kg/ha) 
and NJ 2704 (5406 kg/ha) recorded significantly superior grain yield over local 
check NTJ-5 (4269 kg/ha) and national check CSV 22R ( 3805 kg/ha) 
whereas the entries NJ 2703 (fodder yield 9735 kg/ha), NJ 2701 (12986 
kg/ha) recorded significantly superior fodder yield over local check NTJ-5 and 
these entries can be utilized for fodder purpose and moreover the check entry 
CSV 29R has recorded higher fodder yield among all the entries of about 
15625 kg/ha. 
Among the yellow sorghum entries, the entries NJ 2715 (4495 kg/ha) and NJ 
2712 (4318 kg/ha) has given grain yield on par with the check N-15 (3514 
kg/ha) further, the entry NJ 2721 (13542 kg/ha) recorded on par fodder yield 
with the check N-15 (12153 kg/ha). 

 

Preliminary Yield trial 

Preliminary Yield Trial: In sorghum Preliminary Yield Trial, 6 entries were 
tested against 4 national and local checks for yield and its attributing 
characters. Among the entries, the entries NJ 2683 (5655 kg/ha) and NJ 2679 
(5459 kg/ha) recorded significantly superior grain yield over local check NTJ-5 
(4102 kg/ha) and national check CSV 29 R    (3652 kg/ha). 

V 
Evaluation trial of rabi 
sorghum at different 
locations 

A total of 12 entries are being studied in state Multilocation trial with 3 
replications in RBD along with local and national checks for yield and yield 
attributing characters. Among the entries SMLT 102 (5472 kg/ha), SMLT 106 
(4383 kg/ha) and SMLT 112 (4733 kg/ha) recorded significantly higher yield 
over the mean (3392 kg/ha)   

 
 
10. Akola 

Executive summary: During Rabi 2020-21, in grain breeding programme in restorer development programme 50 
selections under F5 generation were made. Under MS line development programme, total 53 BC pairs were planted. 
In breeding for special trait that is for hurda (parching) sorghum, among 9 crosses in F5 generation, total 123 
individual plant selections were planted. In mutation breeding programme for development of hurda (parching) 
sorghum, total 365 individual plant selections were planted among the three genotypes in M6-M7

 

 generation. Two 
station hybrid/varietal trials, one parching sorghum trial and one specialty sorghum trial, IAVHT Deep soil trials at 
Washim and Ekarjuna AICSIP trials were conducted successfully. Two NAAS rated papers were published. Two 
popular articles were also published. During Rabi 2020, the maintenance of A, B, R lines, experimental hybridization 
programme and varietal selection programme was carried out.  
 

 
Priority areas of research identified for the centre:- 

1. Development of rabi adopted, shoot fly and drought tolerant, male sterile lines. 
Rabi Grain Breeding 

2. Development of rabi adopted shoot fly, drought tolerant and early maturing restorers and varieties.  
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3. Development of rabi adopted, shoot fly tolerant, photo insensitive, drought tolerant hybrids. 
4. Utilization of germplasm resources to diversify the genetic base. 

 
 

 
Progress on each of the target traits in bullets 

 One Rabi sorghum hybrid SPH 1801 has been recently accepted for national release with the name CSH 
39 R and proposal has been submitted for notification. 

Rabi Grain Breeding 

 The unit has developed new varietals strains with bold. Lustrous grains and they are included under testing 
programme.   

 

A) 
Grain Sorghum Rabi- Breeding Programme 

Development of male sterile lines:

 
List of material in different BC generation 

In this programme, 9 pairs in BC I, 4 pairs in BC II, 9 pairs in BC III, 5 pairs 
in BC IV, 7 pairs in BC V, 8 pairs in BC VI, 11 pairs in BC VII have been selected for advancement of BC pairs 
during Rabi 2020. 

Sr. No. Generation No. of families/single plant selected 
1 BC-I 9 
2 BC-II 4 
3 BC-III 9 
4 BC-IV 5 
5 BC-V 7 
6 BC-VI 8 
7 BC-VII 11 
 Total 53 

 
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. This 
research unit has already developed 50 restorer lines tolerant to shoot-fly with good rabi adaptation. In addition 
to this, the unit has developed ten restorer lines with earliness. Similarly, this unit has developed 25 restorer 
lines for high yield and its contributing traits. All these lines are being maintained and used in experimental 
hybrid seed programme. Further, The F4 generation of following four crosses were planted during Rabi 2020 
and from which following 50 IPS were selected under F5

 
List of crosses (F

generation. 

5
Sr. No. 

generation) 
Generation No. of crossed evaluated No. of IPS selected 

1 
F5

M-35-1 X PHULE VASUDHA 
generation 
(R X R) 

6 
2 M-35-1 X CSV-22-R 19 
3 PKV KRANTI X CSV-26R 20 
4 PKV KRANTI X PHULE VASUDHA 5 

 Total 50 
 
Development of rabi sorghum hurda purpose genotypes- 
 During rabi 2020, 123 individual plants selections (IPS) have been made in nine crosses in F5 generation 
as below-  
 List of crosses (F5 

Sr. 
no 

generation) 

Name of crosses 
No. of 

selections 
made 

Sr. 
no Name of crosses 

No. of 
selections 

made 
1 Madhur Wani x PKV Ashwini 26 7 PKV Ashwini x Madhur Wani 16 
2 AKSV 330 R x PKV Ashwini 8 8 SAKHARI MOKARI X SAS 8-4         4 
3 AKSV 333 R x PKV Ashwini 13 9 SAKHARI MOKARI X DSV-4            9 
4 AKSV 328 R x PKV Ashwini 14  Total 123 
5 AKSV 333 R x PKV Ashwini 20   
6 PKV Ashwini x AKSV 333 R 13 
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New hurda sorghum crosses executed- 

C) Rabi parental line improvement programme: Following 

Similarly following seven new crosses involving the Kharif and rabi hurda 
genotypes were executed during Rabi 2020 as below- TAKPS 5 x Madhur Wani, TAKPS 5 x Gulbhendi, Sakrimokari 
x DSV 4, Sakrimokari x SGS 8-4, Madhur Wani x PKV Ashwini, AKSV 330 R x PKV Ashwini, SakriMokari x DSV-4 

 
six new crosses

 

 involving improved rabi sorghum 
parental lines and the elite donor parents for earliness, grain yield and grain quality have been executed as 
below– AKRMS 66-2 B x AKMS 14 B, SPV 1359-3 x AKMS 14 B, AKD 206-3 x RS 29-1, PKV Kranti x Phule 
Vasudha, PKV Kranti x CSV 26 R, M 35-1 x Phule Vashudha 

D) Development of earliness in rabi sorghum-   Following five new crosses have been executed for inducing 
earliness in rabi sorghum genotypes. For this purpose, the sources for earliness like AKMS 14 B, RS 29, IC 
288578 and CSV 17 have been used in the crossing programme– SPV 1359-3 x AKMS 14 B, RS 29 x CSV 17, 
AKRMS 66-2 B x AKMS 14 B, IC 288578 x CSV 29 R, IC 288604 x M-35-1 

 
E) 
One half diallel of 8 X 8 parents excluding reciprocals have been executed by using following parents. 
 Drought tolerant parents: Maulee, M-35-1, Anuradha, Ringni, Dagdi 
 Elite parents: P. Moti, PKV Kranti, CSV 216 R, CSV 29 R 
The resulting 56 crosses are being evaluated for various moisture stress components. 
 

Drought Resistance Programme:  

F) Varietal Breeding

 

 Programme: Sixty-one promising varietal selections were made based on grain yield, fodder 
yield, seed size, and luster along with shoot fly resistance. 

G) Germplasm Characterization and Evaluation:

Sr. 
No. 

 Under this project evaluation and characterization of supplied 
germplasm had to be made by the unit. 1000 sorghum germplasm lines have been evaluated and characterized 
by the unit in the augmented design.  The promising germplasm lines identified by the unit for their special traits 
are as below: 

Character Number of lines identified 

1 High Yielding (>40 g/panicle) 
(grain and fodder purpose) 

EC-487856, EC-487882, EC-487941, EC-487982, and 47 others 

2 Good grain quality EC-487859, EC-487958, EC-488050, EC-488051 and 20 others. 

3 Earliness (days to 50% flowering) 
(<60 days) 

EC-488047, EC-488072, EC-488100, EC- 488145 

4 Single cut / multi cut fodder EC-487912, EC- 487930, EC-487989, EC-487996, and seven others.  
5 Sweet Sorghum purpose EC- 487848, EC-487925, EC-487973, EC-487975 and five others. 
6 Shoot fly resistant EC-487845, EC-487847, EC-487860, EC-487896 and 35 others.  

 
Out of the earlier promising germplasm lines, following crosses have been made by utilizing these of germplasm lines. 
Presently following selections were made under F5 generation of the crosses during 2020-21. 

 
List of the crosses made in the promising germplasm lines: (F5 generation) 
Sr. 
No. Crosses made 

No. of 
selections 
made in F5 

Sr. 
No. Crosses made No. of selections 

made in F5 

1 IC-286441 x AKSV-182-3 10 6 IC-285986 x AKSV-182-3 04 
2 IC-286314 x AKSV-267 09 7 IC-286542 x AKSV-304 08 
3 IC-286542 x AKSV-180 02 8 AKSV-267 x IC-286362 11 
4 AKSV-182-3 x IC-286542 14 9 IC-285945 x AKSV-314 01 
5 IC-286441 x AKSV-267 06 02 IC-286442 x AKSV-182-3 03 

 
Under drought resistance development programme, following selections of the material under F5 generation is as 
below- 
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List of crosses (F5 
Sr. No. 

generation) 
Name of crosses (F4 Selections made generation) 

1 AKD-265 X AKSV- 161 11 
2 AKD-265 X AKSV- 314 20 
3 AKD-206-3 X AKSV- 314 14 
4 AKD-265 X AKSV- 182-3 18 
5 AKD-265 X AKSV- 267 12 
6 AKD-206-3 X RS 29-1 10 
7 AKD-206-3 X AKSV- 313 03 
8 AKD-206-3 X AKSV-304 02 
9 AKD-206-3 X AKSV-182-3 02 
 Total 92 

 
Similarly, five promising germplasm lines were used in the crossing programme and the resulting selections in the  F5 
generation is as below- 

 
List of new crosses 2020-21 (F5 

Sr. No. 
generation) 

Name of crosses No. of IPS selected 
1 AKSV 267 x EC 487859 7 
2 MBR 45-1 x EC 488512 4 
3 IC 286160 x AKSV 346 9 
4 IC 288578 x CSV 29 R 7 
5 IC 288604 x M 35-1 4 

 Total 31 
 
New crosses for Following seven crosses have been executed – 
TAKPS 5 x Madhur Wani, TAKPS 5 x Gulbhendi, Sakrimokari x DSV 4, Sakrimokari x SGS 8-4, Madhur Wani x PKV 
Ashwini, AKSV 330 R x PKV Ashwini, SakriMokari x DSV-4 
 
During Rabi 2020-21 mutation breeding material developed in collaboration with BARC, Mumbai has been sown at 

Sorghum Research unit, Dr. PDKV Akola. M6 seed of following material has been planted and advanced to 
M7 generation. Individual plant selections made in M7

Sr. 
No. 

 has been as follows. 
   
List of material planted at Sorghum Research unit, Dr. PDKV Akola 

Name of 
genotype Generation Individual Plant selections 

planted (M6

Selections made under M
) 

7 
generation (M7 seed) 

1 PKV Kranti M6-M 67 IPS planted 7 22 
2 Gulbhendi M6-M 100 IPS planted 7 72 
3 Sarkari Mokari M6-M 113 IPS planted 7 119 

Total 280 IPS Planted 213 
  

• Similarly, five genotypes in M6-M7 

 
List of individual plant selection planted 

generation from BARC, Mumbai were also grown at Sorghum Research 
unit, Dr. PDKV Akola during Rabi 2020-21. The details of the IPS planted as below: 

Sr. 
No. 

Name of the genotype Generation Individual Plant selections 
planted (M6 

Selections made 
(MSeed) 7 Seed) 

1 THyb-11 F2:3 M6-M 07 7 03 
2 TBJVV M2:3 M6-M 11 7 07 
3 T Chinch M2:3 M6-M 22 7 18 
4 THyb-8 F2:3 M6-M 02 7 01 
5 T Chinch M2:3 M6-M 02 7 02 
 Total 44 41 

 
Similarly, three genotypes in M6-M7 generation from BARC, Mumbai were also grown at Sorghum 
Research unit, Dr. PDKV Akola during Rabi 2020-21. The details of the IPS planted as below: 
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Table 3: List of individual plant selection planted  
Sr. 
No. Name of the genotype Generation Individual Plant selections 

planted (M6 

Selections made (M
Seed) 

7 
Seed) 

1 93 x 285 M6-M 1 7 1 
2 IS 38844 M6-M 1 7 1 
3 Raosab M6-M 3 7 2 

Total 7 4 
 

• Similarly, two new genotypes in M5-M6 

 
List of individual plant selection planted 

generation from BARC, Mumbai were also grown at Sorghum 
Research unit, Dr. PDKV Akola during Rabi 2020-21. The details of the IPS planted as below: 

Sr. 
No. 

Name of the genotype Generation Individual Plant selections 
planted (M5 

Selections made 
(MSeed) 6 Seed) 

1 TM M5-M 10 6 04 
2 TGS M5-M 43 6 28 
 Total 53 32 

 
Further, during Rabi 2020-21, following M5-M6

Sr. No. 

 mutation speed breeding material developed in collaboration with 
BARC, Mumbai has been sown at Sorghum Research unit, Dr. PDKV Akola and selections made under programme 
is given as below, 
 
List of material planted  

Name of genotype Generation M5 Seed planted 
1 TSV-14-F M5 5-M 45 6 

2 TSV-33-F M5 5-M 30 6 

Total 75 
 
5. Station hybrid/varietal trial 

Sr. 
no. 

Name of trial No. of entries 
tested  

Checks used Superior entries 

1 Multilocation Varietal Trial-I  
(MVT-I) 

24 CSH- 19 R, PKV Kranti, CSV 29 
R 

AKSV 252 R, AKSV 257 R, 
AKSV 330 R 

2 Multilocation Varietal Trial-II  
(MVT-II) 

26 PKV Kranti, CSV 29 R AKSV 401 R, AKSV 446 R, 
AKSV 454 R 

3 One Multilocation Hurda Trail 
of BARC mutant 

36 Madhur Gulbendi TAKPS 3, TAKPS 5, TAKPS 6, 
TAKPS 30 

Total three station trials were successfully conducted. 
 
6. AICSIP trial:  

Sr. 
No. 

No. of AICSIP trials allotted  
Kharif Grain Breeding 

No. of AICSIP trials 
successfully conducted 

1 ISSVT, Initial  Advance varietal Trial (Ekarjuna and Washim)-2020 3 
 
Three AICSIP trials were successfully conducted. 
 
7. Other activities 
ix. Student guidance – Ph.D.-1 students and  M.Sc.-2 students 
x. Training organized- One 

 
9. Other points regarding the breeding material 
Maintenance of A B lines-35 No. of Restorer lines-140 No. of experimental hybrids-24 
No. of varietal selections- 52 
 
10. Other important points- 
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11. Surat 
 
Variety development programme- Rabi Sorghum 
Rabi 2019-20 
Sl. 
No. 

Generation 
 
 

No. of crosses 
evaluated/ Made 

No. of 
families/single 
plant selected 

Purpose 

1 F6 & Further Generation 
 

25+18 9/25 Rabi genotype-High yield  
21+12 4/22 For grain quality as like Nizer Goti  

31 5/49 To develop Hurda Variety 
2 F6 Generation ICRISAT 20 1/29 Magic population from ICRISAT 
3 F5 Generation  21 5/28 Higher grain yield with better quality  

( From Nizer Goti & BP-53) 
4 F5 Generation IIMR 51 0/43 High yielding Rabi genotype (From IIMR) 
5 F2 Generation 6 0/142 Rabi genotype with grain quality  
6 Crossing programme-Summer-2021  (With hand emasculation) To develop high yielding Rabi sorghum genotypes. 

 
 Germplasm collection, evaluation and maintenance -Rabi sorghum 

Total 131 were evaluated and 79 lines were maintained. 
 Three YPT lines from ICRISAT were evaluated and were maintained. 
 Germplasm collection, evaluation and maintenance programme-Hudda Sorghum 

From 10 lines including two new collections, six is maintained and four is bulked for PET. 
 

Rabi 2020-21 
Sl. 
No. 

Generation 
 

No. of crosses 
evaluated/ Made 

No. of families/ 
single plant selected 

Purpose 

1 F6 & Further Generation 
 

25  Rabi genotype-High yield  
22   For grain quality as like Nizer Goti  
49   To develop Hurda Variety 

2 F6  & further Gene-
ration-ICRISAT   

29   Magic population from ICRISAT 
To develop Rabi high yielding variety 

3 F6 & further 
Generation-Station 

 28   Higher grain yield with better quality  
( From Nizer Goti & BP-53) 

4 F6 Generation IIMR 43  High yielding Rabi genotype (From IIMR) 
5 F3 Generation 142   High Yield 
 F2 Generation  

(Station programme)  
 6  

High Yield + High Fe & Zn + Yellow grain 
Crosses made in 2019-20  
F1 Generation advanced K-20 
F2 evaluation in Rabi 20-21 

 Germplasm collection, evaluation and maintenance -Rabi sorghum: Total 79 lines have been sown for 
evaluation & maintenance. 
 Three YPT lines from ICRISAT has been sown for evaluation & maintenance 
 Grain Sorghum germplasm- ICRISAT Field Day: Total 73 lines have been sown for evaluation & 

maintenance.  
 Forage Sorghum germplasm- ICRISAT Field Day: Total 55 lines have been sown for evaluation & 

maintenance. 
 
Station hybrid/varietal trial - Rabi 2019-20: 
Sr. 
No. 

Name of trial No. of entries 
tested  

Checks used Superior entries 

1 Large Scale Varietal Trial on Rabi 
Sorghum 

6+5 BP-53, Nizer Goti, Phule Revati, 
CSV-216R (NC), CSV-29R (NC) 

SR-2990, CRS-13, 
SR-2917, SPV-2343 

2 Small Scale Varietal Trial on Rabi 
Sorghum 

5+5 BP-53, Nizer Goti, Phule Revati, 
CSV-216R (NC), CSV-29R (NC) 

SR-3047, 
SR-3043, SR-3039 

3 Preliminary Evaluation Trial on Rabi 
Sorghum 

10+5 BP-53, Nizer Goti, Phule Revati, 
CSV-216R (NC), CSV-29R (NC) 

SR-3071, SR-3069 
SR-3070, SR-3062, SR-
3068, 3064 
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F. Statistical software package 
Nitesh S.D, Parashuram Patroti and Shilpa Parashuram (2020). TraitStats: Analysis of RCBD data for Descriptive statistics, 

ANOVA, Genetic parameters, Correlation, and Covariance. R package version 1.0.0. 
 
G.   Extension activity 

1. Organized Farmers ralley at Sorghum Improvement Project, M.P.K.V., Rahuri on 17/02/2021. About 1000 farmers has 
attended the ralley. 

2. Conducted 50 FLD on farmers field at Shrigonda tahsil of Ahmednagar 
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