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Prelude from Project Coordinator 
 

Dr. Vilas A Tonapi 
Project Coordinator and Director 

Indian Institute of Millets Research, Hyderabad 

 
 

Sorghum is one of the most important cereal crops of India, cultivated in about 6 
million hectares for grain and stover purpose and another 2-3 million hectares for 
forage, annually. Sorghum provides highly nutritious food, feed and fodder and 
has great potential for industrial use as bio fuel. As a major food crop of semi-
arid tropical regions, it is popular with farmers due to assured grain and fodder 
yields in low-input cultivation, even under adverse weather conditions. 

The country has been reeling under the effects of successive droughts for the last 
two years. We have been witnessing more demand for short duration cultivars 
that are suitable for reduced and erratic rainfall situations. Besides, sorghum is 
steadily making inroads into non-traditional cultivation areas of the country 
through our pilot project at IIMR in this regard, which is progressing on expected 
lines. We have been striving to make our commodities global competitive 
through enhanced and efficient output production, high quality seeds, value-
addition and promotion of sorghum in health foods, feed, quality stover, green 
fodder and biofuel. For this, the institutional mechanisms are already in place 
and are being strengthened through collaborations with other public sector as 
well as private stakeholders. We are also working out possible synergies with 
non-governmental agencies and entrepreneurs who are keen on promoting 
production and utilization of sorghum and millets.  

In line with ICAR’s policy on protection of IPR, licensing and commercialization 
of nationally developed sorghum cultivars and other technologies are on non-
exclusive basis. Several private players have already taken licenses for our 
technologies.  These efforts are expected to enhance the outreach of sorghum 
products and thereby create awareness as well as demand for sorghum and 
millets which should ultimately result in more income to the farmers. Besides, 
strengthening of seed production and delivery systems, higher seed replacement, 
and community-based seed production, input-supply and marketing support are 
expected to promote cultivation of sorghum, which in turn supports the 
livelihoods of millions of dryland farmers. 
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With our AICRP-Sorghum programme successfully completing 45 years, it is the 
time now to review the progress made, introspect and plan ahead. Therefore we 
have planned for a separate session in the present group meet to review the 
progress and take progress-oriented advice from the experts. We also need to 
deliberate on why some of the technologies and products have not been well 
received and what researchable issues need to be prioritized in the changing 
context of sorghum production. Breeding for diverse end uses is going to be 
important and we need to characterize sorghum germplasm and breeding stock 
for these purposes. Further we need to develop required infrastructure to 
research in depth on these traits. Novel strategies need to be devised for the 
integrated management of pests and diseases in the changing climate scenario. 
New cultivars that minimize yield losses in changed climatic conditions need to 
be evolved. 

With just one more year to go in the XII plan, we need to gear up to identify and 
prioritize our future research programmes on medium term and long term basis. 
While diversification of genetic base and broad based tolerance to biotic and 
abiotic stresses, improved genetic potential and management for yield and 
quality of produce will continue to be important, bench marking, target setting 
and impact assessment mechanisms need to be built-in in our research pursuits 
so that products and technologies developed by us get more visibility and remain 
relevant to the national needs. We can serve the farmers and the nation on a 
sustainable basis only by innovative research, teamwork and dedication.  
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Summary of AICRP on Sorghum research achievements - Kharif 2015 

1. Genetic resources management & IPR (M Elangovan) 
Indian Institute of Millets Research (IIMR) is one of the National Active Germplasm Sites (NAGS) with the responsibility to 
collect, conserve, evaluate, document, and distribute the sorghum and millets germplasm to the bonafied user within the 
country. The IP protection of the IIMR is managed under ICAR project on Intellectual Property & Technology Management 
(IP&TM). The plant variety protection of sorghum genotypes are managed under the DUS test project sponsored by the 
Protection of Plant Varieties and Farmers Rights Authority (PPV&FRA). The following is the progress made during 2015-16. 

 
1. Germplasm collection / assembling 

 A total of 124 accessions of sorghum and millets collected from the Dhule and Nandurbar regions  
 A total of 5244 acc. of sorghum augmented from NBPGR, New Delhi 

 
2. Evaluation of pre-breeding material 
2.1: Kharif 2015:  

2.1.1: Evaluation of forage and high biomass segregating material (F2s) (Kharif 2015) 
 A total of 30 F2s belongs to 25 crosses were evaluated for forage and high biomass 
 34 single plant selections were made from 15 crosses and advanced them to F3s 
2.1.2: Evaluation of forage segregating material (F4s) (Kharif 2015) 
 A set of 56 F4s belongs were evaluated for forage and high biomass 
 168 F2s were selected from 54 crosses and advanced them to F5s 
 27 forage selections and 19 high biomass selections were observed 

2.2: Rabi 2015-16:  
2.2.1: Regeneration of sorghum germplasm (5000 acc.) under Component I of Consortium Research Platform 
on Agrobiodiversity 
 First set of 2500 acc. regenerated at IIMR-CRS-Solapur 
 Second set of 2500 acc. regenerated at IIMR-Hyderabad 
2.2.2: Regeneration of sorghum germplasm 316 acc + 242 acc 
 A total of 316 acc. of missing/less seed under CRP-AB regenerated at IIMR-Hyderabad 
 A total of 242 acc. of minicore collections of sorghum germplasm regenerated at IIMR-Hyderabad  
2.2.3: Multiplication of millets germplasm 
 A total of 120 accessions of small millet germplasm multiplied during rabi 2015-16 at IIMR-Hyderabad 
 Which includes Foxtail millet (33 acc.), Proso millet (81 acc.), little millet (5 acc.) and finger millet (1) 
2.2.4: Characterization of sorghum germplasm (5000 acc.) under Component I of Consortium Research 
Platform on Agrobiodiversity 
 First set of 2500 acc. characterized at IIMR-CRS-Solapur for 13 agro-morphological traits (pre-harvest) 
 Second set of 2500 acc. characterized at IIMR-Hyderabad for 13 agro-morphological traits (pre-harvest) 

 

3. Sorghum and millet genetic stocks distribution 
 A total of 2094 acc. distributed to the bonafied user in the country.  
 In which, Barnyard millet (61), Finger millet(179), Foxtail millet (143), Kodo millet (132), Little millet (122), Pearl 

millet (5), Proso millet (47) and Sorghum (1405) 
 In which, 762 acc. distributed to IIMR scientists, 8 acc. to others, 175 acc. to SAUs and 800 acc.120 F2s and 229 

F4s and  to AICSIP scientists 
 The list of germplasm distribution to the bonafied users in the country is presented in Table 1.  

 

4. Sorghum germplasm characterization 
4.1: First set of 2500 acc. characterized at IIMR-CRS-Solapur for 13 agro-morphological traits 

 The pre-harvest data on 10 traits were observed. The plant height was most variable character followed by leaf 
length and days to 50% flowering.  

 In plant vigour, the maximum frequency is observed in good (1712 acc.); leaf sheath colouration in non-tan (2194 
acc.); leaf colour in light green (2054 acc.); leaf orientation in dropping (2380 acc.); leaf midrib colour in white 
(2128 acc.); number of leaves in 8 leaves (650 acc.) 

4.2: Second set of 2500 acc. characterized at IIMR-Hyderabad for 13 agro-morphological traits 
 The pre-harvest data on 10 traits were observed. The plant height was most variable character followed by leaf 

length and days to 50% flowering.  
 In plant vigour, the maximum frequency is observed in good (1526 acc.); leaf sheath colouration in non-tan (2178 

acc.); leaf colour in light green (1381 acc.); leaf orientation in dropping (2244 acc.); leaf midrib colour in colourless 
(978 acc.); number of leaves in 8 leaves (584 acc.)   
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5. Sorghum germplasm field days 
 First Sorghum Germplasm Field Day at IIMR – Hyderabad on 7th January 2016 for 2500 acc. 
 Second Sorghum Germplasm Field Day at CRS-IIMR – Solapur on 28th January 2016 for 2500 acc. 

 
6. Plant Variety Protection and genetic resources registration 
6.1: Sorghum varieties registered with PPV&FRA 

 105 applications were submitted to PPV&FRA. 66 sorghum varieties certificates were received from PPV&FRA.  
6.2: Candidate varieties under DUS testing 

 A total of 14 sorghum genotypes are under DUS testing. 8 sorghum genotypes are in first year testing and 4 in 
second year DUS testing in kharif 2015. 2 sorghum genotypes are in second year DUS testing in rabi 2015-16. 

6.3: Pearl Millet DUS descriptor review meeting, PPV&FRA-New Delhi, 29th July 2015, at IIOR, Hyderabad 
 The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. CLL Gowda, Former DDG 

(Research), ICRISAT to review and harmonize the DUS testing guidelines in pearl millet.  
 The first meeting of the Task Force to review the sorghum DUS testing guidelines was held at IIOR on 29th July 

2015. The following points were emerged during the review meeting  
 DUS characterization in harmonize with the germplasm characterization, NBPGR scientist also may be involved, 

Landrace enrichments – pre-breeding, New variability to be added to the existing database, 271 varieties of PM is 
notified and 61 is maintained by PC 

 The guidelines will be with photographs; 6000 registered genotypes are conserved by Plant Authority in Genebank 
6.4: Sorghum DUS descriptor review meeting, PPV&FRA - New Delhi, 23rd September 2015, at IIMR, Hyderabad 

 The PPV&FRA, New Delhi constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi Gowda, 
Former DDG (Research), ICRISAT to review and harmonize the DUS testing guidelines in sorghum.  

 First meeting of Task Force to review sorghum DUS testing guidelines was held at IIMR on 23rd September 2015.  
 Dr. Hariprasanna, Nodal Officer, proposed the amendments to be made in the existing test guidelines with respect 

to the testing procedure, plot size, grouping traits, table of characteristics, new characteristics to be added, etc.  
 Discussions were also held on maintenance and characterization of reference and example varieties, development 

and strengthening of database, possibility of inclusion of molecular characterization in DUS testing, etc.  
 
7. Genetic stocks registration 
7.1: Sorghum genetic stocks registered with NBPGR 

 75 applications were submitted to PPV&FRA and received certificates for 58 sorghum genetic stocks.  
8. Intellectual property management 
8.1: NAIP Fund - Intellectual Property Management and Transfer/ Commercialization of Agriculture Technology 

8.1.1: ICAR-IIMR MoU with eFresh Healthy Food Happy Life Pvt Ltd, Hyderabad 
 It has been agreed that the eFresh Healthy Food Happy Life Pvt Ltd, Hyderabad shall distribute the Jowar “Eatrite” 

Products (Jowar atta, multigrain atta, jowar cookies, jowar pongal mix produced by the ICAR-IIMR. 
8.1.2: ICAR-IIMR MoU with M/s Azure Edge Ventures Pvt Ltd, Bangalore 
 The M/s Azure Edge Ventures Pvt Ltd, Bangalore approached the ICAR-IIMR to license their technology and 

market their Jowar Puffs under M/s Azure Edge Ventures brand name in retail and wholesale.  
8.1.3: ITMC Meetings organized 
 5 ITMC meetings held on 17-June; 27-Nov.; and 17-Dec. in 2015, and 8-Feb. and 15-March in 2016.   

8.2: National Agricultural Innovation Fund – Zonal technology Management Centre 
 Monthly reports of 11 ITMUs submitted to IP&TM unit New Delhi since August 2015. 

8.3: National Agricultural Innovation Fund – Agri-Business Incubation 
 The NAIF-ABI’s sensitization meeting was organized at IIMR – Hyderabad on 03rd February 2016  
 The purpose of the meeting was to sensitize activities and standard operating procedures of the new ABIs 

sanctioned under the IP&TM – ICAR.  
 Dr Jonodhan made presentation on Standard Operating Procedures of ABIs & reporting mechanism of the project. 

8.4: IIMR organized Institute Interface Meet on 20th February 2016 
 The one-day Industry Interface Meet on Showcasing of Value Added Technologies was organized at ICAR-Indian 

Institute of Millets Research (IIMR), Hyderabad on 20th February, 2016 (Saturday).  
 This meet is sponsored by the National Food Security Mission (NFSM), Department of Agriculture and 

Cooperation (DAC), Ministry of Agriculture, Government of India, New Delhi.  
 A total of 60 participants which includes scientists, policy makers, industry and consumers participated. The major 

stakeholders are Ministry of Agriculture, Centre of Excellence, NIN, Britannia, Parle, ITC, Bambino, Haldhiram etc. 
 The inaugural session was chaired by Dr DP Malik, Additional Commissioner (Agriculture), DAC. The chief guest 

was Smt. Usha Rani, Director General, MANAGE, Hyderabad and attended by guest of honors Dr Amitabh Tiwari, 
Parle, Mumbai; Sri K Nirmal Reddy, ITC; Dr N Seetharama, Former Director, DSR, Hyderabad.  
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8.5: Clearance for sorghum germplasm supply 
 ICAR-IIMR has given the clearance for sorghum germplasm supply to Kenya (97 acc.) and (242 acc.) by the 

Germplasm Exchange Division, NBPGR, New Delhi 
8.6: Status of IP portfolio management at IIMR (2008 – 2016) 

 ICAR-IIMR has so far filled 4 patent applications  
 It has registered 3 trademarks, one trademark under litigation and 8 applications of new. 
 Out of 106 applications made to PPV&FRA, 66 sorghum genotypes registered so far 
 Out of 74 applications made to NBPGR, 59 genetic stocks registered 

8.7: Commercialization of technologies and agreements at ICAR-IIMR-Hyderabad 
 19 times technologies are commercialized since 2008 
 23 partnerships were developed 
 16 Memorandum of Understandings and 12 Memorandum of Agreements were signed between parties 
 10 import permits, 38 SMTAs were signed for germplasm exchange 
  488 Material Transfer Agreements were signed with bonafied users 
 One each on simple letter agreement and contract research signed 

8.8: Status of revenue generated through technology commercialization at IIMR during 2008-2016 
 A total of 36.57 lakhs revenue generated through licensing and commercialization of technologies  
 During 2015-16, 2.06 lakhs revenue generated 

8.9: Varietal Technologies Commercialized to Seed companies 
 A total of 4 prominent varietal technologies are licensed so far  
 9 MoA were signed between IIMR and other parties for varietal technologies 

8.10: Sorghum Value Added Food Technologies Licensed to Entrepreneurs 
 A total of 14 MoU were signed between IIMR and other entrepreneurs 
 Seven MoUs were signed for marketing the sorghum value added products 
 Six MoUs were signed for technology licensing 
 One MoU was signed for Research and Development 

 
9. Publications during 2014-15 

 9 international journal papers, 1 national journal paper, 3 abstract, 2 technical article, 7 books/technical bulletins 
and one reports published, 2 compilation / documentation, ,  

 11 meetings organized, 9 conferences participated, 5 lectures delivered 
 Rs 2.06 lakhs revenue generated, 5 recognitions, 35 databases maintained    

2. Forage Sorghum (C Aruna) 
Introduction: During 2015-16 four multilocation trials, two on single-cut forages, one on multi-cut forages and one advanced 
seed yield trial were carried out across 15 locations, comprising of two zones (zone I- 7 locations in North India; zone II- 8 
locations in rest of India). One basic experiment was conducted under co-ordinated forage sorghum research. The most 
important findings of forage breeding trials for the year are mentioned below. 
 

A. Multi-location trials 
Trial 1: Advanced Varietal and Hybrid trial (Single-cut) 

 Ten single-cut genotypes comprising of 3 hybrids and 3 varieties along with 2 varietal checks (CSV 21F and CSV 
30F) and one hybrid check (CSH 13) and one local check were evaluated at 14 locations during kharif 2015. 

 Among the entries in second year of advanced testing, SPH 1752 was promising with 7% improvement in green 
(517 q/ha) and 6% improvement in dry (153 q/ha) fodder yields over the best check, CSH 13.   

 Among the hybrids in first year of testing, SPH 1797 was the most promising with 16% increase in green fodder 
yield (559 q/ha) and 13% increase in dry fodder yield (149 q/ha) over CSH 13. 

 The per day productivity and forage quality in terms of protein yield and digestible dry matter of SPH 1752 and 
SPH 1797 is also high. 

 Among the varieties, SPV 2317 was promising with significant improvement for green fodder yield (537 q/ha) and 
15% increase in dry fodder yield (150 q/ha) over the best check, CSV 21F. It has significant improvement for per 
day productivity also along with high IVDMD (55.4%). 

 

Trial 2: Initial Varietal and Hybrid trial (Single-cut) 
 Twenty single-cut genotypes comprising of 2 hybrids and 19 varieties along with 2 varietal checks (CSV 21F and 

CSV 30F) and one hybrid check (CSH 13) and one local check were evaluated across 14 locations during kharif 
2015. 

 Among all entries, the hybrid, SPH 1822 was in the first place with more than 10% increase in green (543 q/ha) 
and dry (179 q/ha) fodder yields over the check, CSH 13.  
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 The per day productivity of SPH 1822 was also high, and was in first position for digestible dry matter yield (75.4 
q/ha).  

 Among varieties, SPV 2383 and SPV 2375 have recorded significant improvement for green fodder yield (508 q/ha 
and 506 q/ha) over the best check, CSV 21F. For dry fodder yield, SPV 2383 recorded 10% increase (171 q/ha) 
and SPV 2375 recorded 6% increase (164 q/ha) over CSV 21F. 

 SPV 2383 recorded high protein (8.36%) and high IVDMD (55.4%) along with high per day productivity of green 
and dry fodder yields. 

 
Trial 3: Initial and Advanced varietal and hybrid trial (Multi-cut) 

 Thirteen entries including 6 test hybrids, three test varieties, 2 hybrid checks (CSH 20MF and CSH 24MF) and one 
variety check (SSG 59-3) were evaluated over 13 locations. 

 The multi-cut variety, SPV 2242 which is in the second year of advanced testing recorded significant improvement 
for both green (1026 q/ha) and dry (272 q/ha) fodder yields over the check, SSG 59-3. Its per day productivity of 
green and dry fodder yields were significantly higher than SSG 59-3.  

 SPV 2242 was found to be superior for forage quality in terms of protein yield and digestible dry matter yield. 
 Over three years, SPV 2242 recorded 29% increase in green fodder yield and about 15% increase in dry fodder 

yield compared to SSG 59-3. 
 Among the hybrids in initial testing, SPH 1807 was more promising with more than 10% increase in green (963 

q/ha) and dry (268 q/ha) fodder yields over the check, CSH 24MF. It was found superior for per day productivity 
and quality also.  

 
Trial 4: Advanced seed yield trial     

 Seven genotypes including three single cut test varieties, one multi-cut variety and two single cut national checks 
(CSV 21F and CSV 30F) and one multi-cut check (SSG 59-3) were evaluated for grain yield potential at five 
locations. 

 The single-cut varieties, SPV 2312 (1750 kg/ha) and SPV 2315 (1690 kg/ha) were found to yield more grain 
compared to the check, CSV 30F at all India level. 

 
B. Co-ordinated forage sorghum research 
Trial 5: Evaluation of brown midrib lines 

 Twenty one brown midrib lines including three checks (HC 308, CSV 21F and SSG 59-3) were evaluated in RCBD 
with two replications in four locations for fodder yield and quality traits. 

 The brown mid rib germplasm line, EC 582510 and the advanced breeding nursery lines, DSRBMR 2, PBMR 6 
and PAC 603 recorded high IVDMD values. 

 PBMR 6, PBMR 4 & DSRBMR 1 recorded high fodder yield than checks in advanced breeding nursery lines.  
 Over three years, the brown midrib lines EC 582510, EC 582504 and EC 582508 recorded high IVDMD values, 

while the advanced breeding nursery lines PBMR 4 and DSRBMR 1 were promising for fodder yield and quality. 
 
Overall conclusions 

 In AVHT (SC), the hybrid in the second year of advancement, SPH 1752 was promising for fodder yield with about 
7% increase in fodder yield over the hybrid check, CSH 13.  

 Over three years, SPH 1752 was promising for fodder yield, per day productivity and fodder quality in terms of 
protein yield and digestible dry matter yield. 

 Among the hybrids in first year of testing, SPH 1797 was most promising with 16% increase in green fodder yield 
and 13% increase in dry fodder yield over CSH 13. 

 Among varieties, SPV 2317 was the best for green and dry fodder yields, per day productivity and fodder quality. 
 In IVHT (SC), the hybrid, SPH 1822 was ranking first for green and dry fodder yields with more than 10% increase 

over CSH 13. 
 Among the varieties, SPV 2383 and SPV 2375 recorded significant improvement for green fodder yield over the 

best check, CSV 21F. 
 SPV 2383 recorded high protein & high IVDMD along with high per day productivity of green and dry fodder yields. 
 In IAVHT (MC), the variety, SPV 2242 which is in the second year of advanced testing had significant 

improvement for green and dry fodder yields and per day productivity over the check, SSG 59-3.  
 SPV 2242 was found to be superior for forage quality in terms of protein yield and digestible dry matter yield. 
 Over three years, SPV 2242 recorded more than 20% increase in fodder yield compared to SSG 59-3. 
 Among the hybrids in initial testing, SPH 1807 was found promising for both green and dry fodder yields over the 

check, CSH 24MF. Its per day productivity of green and dry fodder yields was also high compared to the checks.  
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 In the advanced seed yield trial, the single-cut varieties, SPV 2312 and SPV 2315 were found to yield more grain 
among all the single-cut test entries at all India level. 

 In the trial on evaluation of bmr lines, EC 582510 and the advanced breeding nursery lines, DSRBMR 2, PBMR 6 
and PAC 603 recorded high IVDMD values.  

 The improved lines, PBMR 6, PBMR 4 and DSRBMR 1 were promising for fodder yield. 
 Over three years, the bmr germplasm lines EC 582510, EC 582504 and EC 582508 recorded high IVDMD values, 

while the improved lines, PBMR 4 and DSRBMR 1 were promising for fodder yield and quality.  
 

Shortfalls 
 Regenerability score is very important in multi-cut genotypes and needs to be recorded by all the centres. 
 Plant population per plot was not given by some centres. 
 Recommended plot size should be adopted 

 

Follow-up for Kharif 2016 
 Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the advanced trials 

during kharif 2016  
 The promising bmr lines identified in the trials will be utilized in the forage sorghum improvement program 

3. Breeding  Grain sorghum (Sujay Rakshit) 
In 2015, towards improvement of grain sorghum basic and applied researches were undertaken at ICAR-IIMR and All India 
Coordinated Sorghum Improvement Project (AICSIP) centers. Multi-location yield trials newly developed varieties and 
hybrids from the centers of AICSIP and private companies were carried out as part of applied research. Basic and strategic 
researches focused on development of new MS and R lines, breeding for earliness, drought tolerance, cold tolerance, 
resistance against key insects and diseases etc. Biotechnological tools as well as conventional breeding methodologies 
were employed towards this direction. Initiatives on inter-institutional hybrid development and testing involving various 
centers have yielded promising outcomes. 
 
Multi-location AICSIP trials 
Advanced Hybrid Trial: In this trial 10 hybrids and 5 checks were evaluated across 10 and 19 locations in Zone I and Zone II, 
respectively. Data were reported from 8 locations in Zone I and 16 locations in Zone II. None of the test hybrids were tested 
in second year of advanced testing.  

 Zone I: In Zone I only all test hybrids performed better in terms of grain yield than best performing full maturity 
check, CSH 25 (3364 kg/ha) in terms of grain yield. CSH 25 recorded highest fodder yield (13242 kg/ha).  

 Zone II: SPH 1778 out yielded best check, CSH 25 in terms of grain (5506 kg/ha) and fodder yield (16646 kg/ha). 
 

Advanced Variety Trial: In this trial only nine varieties along with 4 checks were evaluated across 12 and 13 locations in 
Zone I and Zone II, respectively. SPV 2250 was in second year of AVT.  

 Zone I: In Zone I for grain yield three test varieties out yielded best performing check, CSV 20 (3053 kg/ha). 
However, none of these recorded by more than 10% superiority and none could give fodder yield above CSV 23 
(14442 kg/ha) 

 Zone II: No test variety could out yield best check, CSV 20 in terms of grain and fodder yield with a margin of 10%. 
 

Initial Hybrid Trial: In this trial 12 test hybrids along with five checks were evaluated in RCBD for grain yield, fodder yield and 
other agronomic traits across 12 locations, six each in Zone I and Zone II, respectively. 

 Zone I: Only one test hybrid, SPH 1820 out yielded best check, CSH 25 and CSH 30 by above 10% grain yield 
superiority with 14% less fodder yield. 

 Zone II: In Zone II None of the test hybrids out yielded the best check by over 10%. 
 

Initial Variety Trial: In this trial 20 test varieties and 4 checks were evaluated in RCBD for grain yield, fodder yield and other 
agronomic traits across 12 locations. 

 Zone I: SPV 2357, SPV 2358, SPV 2364, SPV 2370 and SPV 2372 recorded >10% grain yield superiority over 
best full season check, CSV 27. Three early test varieties, viz., SPV 2366, SPV 2372 and SPV 2373 recorded 
>10% higher yield over the early check, CSV 17. None of these yielded higher than the best check, CSV 27 for 
fodder yield. SPV 2372, though was early yielded 12.1% more than CSV 27. 

 Zone II: Only one test variety, SPV 2366 (5442 kg/ha) recorded >10% grain yield superiority over the best check, 
CSV 20, with comparable fodder yield of CSV 20. 

 
Coordinated sorghum breeding research 
During 2014, in inter-institutional hybrid programme 13 experimental hybrids along with four checks were tested at Indore, 
Parbhani, Akola and Coimbatore. Only one experimental hybrid SHD 6 found to be promising. Towards development of new 
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experimental hybrids 11 CMS lines were collated. Total 19 new experimental hybrids were developed by three centers. 
From shared segregating populations a total of 91 families were selected at Deesa, Indore and Surat. 
 
Coordinated sorghum breeding research 

(Sujay Rakshit, C Aruna, RB Ghorade, B Selvi, ST Kajidoni and HV Kalpande) 
During the season, an inter-institutional hybrid programme with 15 experimental hybrids and 5 checks was carried out 
across five locations. Two test hybrids, IIH-Ak-01 and IIH-Ak-05 were found to be promising and be tested in IHT. Towards 
development of new experimental hybrids 7 CMS lines were collated and distributed to three centers, Akola, IIMR and 
Parbhani to develop new hybrids. 
 
Kharif sorghum breeding at IIMR 
Development of kharif grain sorghum Genotypes with improved yield, grain quality and grain mould tolerance: Out of 110 
experimental hybrids 3 hybrids, 1111A x CB43, 2714A x CB11 AND 4114A x CB11 recorded more than 20% increase in 
grain yield over the check, CSH 25. Among 15 advanced breeding lines PVT 5-15 was the highest yielder with more than 
10% improvement over the check, CSV 27. Combining ability of 11 advanced female lines for earliness, 2K14A, 2714A and 
8914A showed better combining ability. 2714A and 2K14A showed positive combining ability for yield components like 
panicle length and 100 seed weight. For yield, 4314A, 2714A, 4414A and 8914A were good combiners.  Among new B lines, 
473B, 2297B, 1111B and 693B yielded 20% higher than the checks, 27B and PMS 28B. 3151B and 1152B had bold seed 
with 100 seed weight of more than 3g, while 2911B recorded lowest grain mold score of 5.5 compared to 9 score in 296B. 
Four restorers, CB 2, 4, 10 and 41 were found promising with grain yield 10% more than C43. CB4 has bold seed.  
 
Genetic augmentation of parental lines for grain yield and tolerance of shoot pests and hybrid development in kharif 
sorghum: Fifty two crosses in BC3 were selected during kharif 2015 for further backcrossing with the respective maintainer 
lines for advancement. During rabi season, IIMR 1469 recorded 5% advantage over CSV 216R while six entries out yielded 
CSV 20 by more than 10%. 348 SPP in F2-F7 were advanced and 78 selections in F2, 109 in F4, 52 in F5, and 28 in F7 were 
made based on grain yield and related traits during rabi 2014-15. Sixty experimental hybrids were evaluated during kharif 
2015. Nine cross combinations exhibited grain yield advantage of >10% over CSH 16, and seven exhibited grain yield 
advantage up to 9% over the best check, CSH 30. Among 30 selected breeding lines shoot fly dead hearts ranged from 44% 
to 87% with an average of 62%. IIMR 1375 (269B × IS 18551) recorded lowest shoot fly dead hearts and on a par with 
resistant check IS 18551. Breeding lines IIMR 1123, IIMR 1121 and IIMR 1117 recorded very low incidence of stem borer 
dead hearts (< 4%) under natural screening.  
 
ICAR Consortia Research Platform on Biofortification in selected crops for nutritional security: About 30 new crosses were 
made for grain micronutrient enrichment. During rabi 2014-15 about 40 selections were made for further advancement, and 
56 selections were made for further advancement during kharif 2015-16. Grain Fe and Zn content ranged from 14 to 76 
mg/kg and from 12 to 40 mg/kg, respectively. Two mapping populations (SPV 1758 × EA 10, IS 8525 × POP 52) were 
advanced to F7 during. A sorghum association panel, comprising of about 200 accessions (including landraces, germplasm 
lines, popular cultivars and parental lines) was subjected to analysis of the population structure using a set of 48 SSR loci. 
The candidate genes, viz., deoxymugineic acid synthase (DMAS), formate dehydrogenase (FDH), ferritin (FER), heavy 
metal-associated (HMA), Acireductone dioxygenase (IDIl), Iron-regulated transporter (IRT), NAC domain-containing protein 
(NAC), Vacuolar iron transporter (VITl.2), WRKY transcription factor 80 (WRKY80) and Zinc transporter (ZIP) have been 
selected for association studies. Analyzed various Fe and Zn rich products for fortification to standardize and prepare value 
added Fe and Zn rich products. Some of the natural sources of Fe and Zn like Garden cress seed and Gingelly seed are 
being used in preparation of various value-added products like Jowar Iron rich custard, Jowar Zinc rich cookies, etc. Trials 
on retrofitting of machinery for processing of fortified products are also underway.   
 
Genetic improvement of kharif sorghum genotypes for higher yield and better grain storability: Ten advanced R lines and 6 
advanced B lines with >10% grain yield advantage over best check CSV 20 were identified. Out of 31 new B lines of A1 and 
A2 background 6 recorded >10% advantage over 296B, and out of 27 new R lines 4 recorded >10% yield advantage over 
RS 673. Two R lines (DSR-14-R5 and DSR-14-R30) and B lines (DSR-14-B3 and DSR-14-B6) each found to be tolerant to 
shoot fly. Seed hardness study of 288 genotypes showed IS 19153, IS 25732, PEC 7, IS 23521, IS 20956 among others 
were hardest, while IS 33023, IS 602, IS 40180 and others were softest. Preliminary oil estimation of these 288 lines 
indicated that several lines, viz., IS 30307, IS 30508, IS 30451, IS 31681, IS 25910, IS 29654 etc. to contain oil content 
above 4.5%. A total of 144 double crosses made to generate segregating populations towards diversification of kharif lines. 
 
Molecular tagging of a PPR gene involved in fertility restoration in sorghum : Bulked Segregant Analysis (BSA) involving 10 
random plants selected from fertile and sterile groups was done using SSR markers from all the 10 chromosomes. Of the 
several markers tested, SSR marker, Xtxp304 on sorghum chromosome 2 co-segregated with fertility restoration. We further 
fine mapped fertility restoration locus using 1081 plants of F2 population of 296A x RS29 during Rabi 2015-16.  New SSR 
markers delimited the Rf locus to a region of 3.638 kb. The PPR gene was tightly linked with two new SSRs, MS-SB02-3460 
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(0.14 cM) and MS-SB02-37912 (0 cM). The marker, MS-SB02-37912, is highly useful as a perfect/diagnostic marker for the 
development of fertility restorers on A1 cytoplasm. The marker also provides the basis for cloning of the gene. 
 
Kharif sorghum breeding at AICSIP centers 
Akola: During kharif 2015-16, in grain breeding programme total 113 IPS were selected in R line development programme. 
F1 generation of 14 new crosses was harvested in bulk. Similarly 19 new crosses were made among the promising kharif 
genotypes during Kharif 2015-16 and F0 seed was harvested. F1 generation of eight new four way crosses made by 
crossing selected single crosses in F2 generation was also grown. Similarly 9 new R x R were executed during Kharif 2015, 
Fo was sown in Rabi 2015-16 to F1 seed. Total 26 BC pairs were made in grain breeding programme. In grain mold 
resistance breeding programme, total 23 IPS were selected in R line development programme while in B line development 
programme 14 IPS were selected. Total 30 BC pairs were made in grain mold resistance breeding programme. In shoot fly 
resistance breeding programme, total 22 BC pairs were made in grain breeding programme. In order to get new 
recombinations, 12 new four way crosses (Biparental crosses) were made and the F1 grown and harvested in bulk during 
Kharif 2015-16 Under the programme of enrichment of sorghum for micronutrients, fifteen F0 crosses were made among the 
promising parental lines in the ICRISAT trial “Identification of micronutrients dense sorghums for better health in western and 
central Africa (WCA) and India” funded by HarvestPlus Programme of CGIAR, by emasculation and hand pollination during 
kharif 2015. Similarly three number of Fo crosses were executed by crossing promising parental lines in these trials with the 
promising genotypes from this centre. Total 6 Station Hybrid/Varietal Trials were successfully conducted. Besides these 
trials, three Private Hybrid Testing Trials (one of grain sorghum, one of single cut fodder and one of multicut fodder) 
consisting of hybrids from the private companies were conducted. Under the project “Identification of micronutrients dense 
sorghums for better health in western and central Africa (WCA) and India” funded by HarvestPlus Programme of CGIAR, 
three trials were received from ICRISAT, Hyderabad and conducted successfully during Kharif 2015. Total 5 AICSIP trials 
were allotted to this centre and were conducted successfully and data submitted to project. Similarly under the project CRP 
on Agro biodiversity, total 1700 kharif germplasm lines were evaluated. One Ph.D. and two M.Sc. students are doing their 
research work at this unit. Total nine research papers have been published in the NAAS rated journals. Ten popular articles 
were also published. During kharif 2015, the maintaince of A, B, R lines, experimental hybridization programme and varietal 
selection programme was carried out.  

Coimbatore: Under R line development programme 19 F1s were made and is in evaluation. Under F2 (14) ) F4 (15 ), F5 (2) 
crosses were evaluated and a total of 274 families were selected and raised in summer 2016 for evaluation. Under shoot fly 
F1 (1), F3 (2) were evaluated and five families were selected. Under drought in F3 three crosses were evaluated and five 
families were selected Under forage & sweet sorghum development 13 crosses were evaluated and 242 families have been 
selected TNS 623 a Dual purpose , short duration, resistant to shoot fly and stem borer with average yield potential of 2700 
kg in third year ART evalution. Under MLT Grain sorghum (S-2015), three TNS cultures viz., TNS 638, TNS647 and TNS648 
were tested. Among these TNS647 and TNS648 recorded grain yield of 2392 and 2250 kg/ha with increased yield of 7.19 
and 0.8 increase over local check Co 30. Besides they also recorded dry fodder yield of 10 and 11 t/ha. Under MLT forage 
sorghum (S-2015) TNS 212 and TNFS1051 recorded highest green fodder yield of 40228 and 42210 kg/ ha respectively by 
recording 8.86 and 14.22 percent increase over check K11. Under RRYT (S15) fourteen entries were tested. The cross 
derivatives CO 26x IS 18417-1-1-3-4 recorded grain yield of 4150 kg/ha which was 16.4 per cent higher than the local check 
Co 30. Another cross derivative APK 1 x M 35-1-2-2-3 recorded grain yield of 4705 kg/ha with incresed yield of 31.98 
percent than the local check Co 30. It also registered high fodder yield 15 t/ha (30 % higher than the check) Under MLT-
Grain (K 2015), Eight cultures including check were tested. The culture TNS 648 recorded highest grain yield of 1982 kg/ha 
and fodder yield of 13119 kg/ha with increse of 31.2 per cent and 9.6 per cent respectively. In RRYT-LK 2015, Nine 
promising selections along with four checks were evaluted. Among this four derivatives viz., TNS 627 x TNS 640-1-4-2 , 
TNS 630 x TNS 636-2-4-1,TNS 629 x TNS 642-4-2-1, TNS 630 x CO 26-4-1-1,TNS 630 x TNS 634-5-2-2 recoded increased 
grain yield than all the checks. The highest yield was noted in TNS 629 x TNS 642-4-2-1 (2618 kg/ha) followed by TNS 630 
x TNS 636-2-4-1 (2266 kg/ha). The results will be confirmed in UVT trial. In summer 2016 the trials viz., NRRYT-G rain (23), 
RRYT-1 Grain (8), RRYT-II Grain (15), UVT 1 (13), UVt II (13),MLT G (9), MLTforage (9), RRYT Fs& SS (11), A x R crosses 
(7), crossing block for both emasculation and A x R crosses were raised Under breeder seed production programme CO 30 
were raised and the crop is in boot leaf stage. Under FLD 90 kg of seeds were received from IIMR. The 75 kg of seeds were 
distributed to 25 farmers in Coimbatore district and remaining 15 kg (CSV27) were sent to KVK, Virinjipuram for evalution. 
Under AICSIP programme Grain sorghum (6), Forage sorghum (4), sweet sorghum (1), Pathology (9), Entamology (7) and 
Agronomy (4) trials were conducted. 

Deesa: A total rainfall of 1071.6 mm with 13 rainy days was obtained during the Kharif 2015. The maximum rainfall (957.88 
mm) was recorded in 30th std. week (23-29 July) when the crop was in germination to four leaf stage. Total 16 crosses of 
fodder sorghum made successfully. The 36 F1s of dual sorghum evaluated during Kharif 2015. Under the generation 
advancement 953 generations of dual and fodder sorghum were evaluated under different stages from F2 to F6 and 
893selections made on the basis of different parameters. Under germplasm evaluation programme a total of 300 accessions 
of forage and dual sorghum and 136 new germplasm evaluated and discarded similar types. Apart from eight coordinated 
trials two station trials, five state (Multi location) trials of dual, grain and forage sorghum were conducted during 2015-16. 
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Among the station trials entry DS 0138 and DS 143 of dual sorghum and DSF 132, DSF 133, DSF 136 and DSF 153 of 
fodder sorghum showed good performance in preliminary evaluation programme. In the state multi location trials DS 127 
and SR 2946 of dual sorghum and entry SRF 347, DSF 123, DSF 117 and SRF 357 of fodder sorghum showed good 
performance. Twenty Front Line Demonstrations of variety CSV 21F taken in Sorghum growing area of North Gujarat and 
100 demonstrations taken for schedule tribes under TSP programme. Seed production programme of GJ 39, GFS 5 and 
CSV 21F was taken by the center.  

Indore: RVJ 1862, a dual purpose high yielding Variety was released by SVRC RVICSSH 28 - A sweet sorghum hybrid for 
higher and quality fodder, was released from SVRC. Five genotypes were contributed in Coordinated Trial. Two in IVT (GS), 
two in IVT (single cut) and one experimental hybrid contributed in IHT trial. Under new MS development program 25 new MS 
lines were developed at Indore were evaluated for their combining ability (50 hybrids in Lx T fashion) and maintained 70 
crosses (experimental hybrid) made for identification of superior cross combination 72 kharif germplasm lines were 
evaluated for grain yield /plant and other agronomical attributes.  

Kovilpatti: A high yielding grain sorghum cultures TKSV 1036 and single cut forage sorghum TKFS 11109 which 
consistently performed under rainfed vertisol condition are proposed to Multilocation testing in 5 locations of TNAU 
Research Station. The high yielding varieties identified at ARS, Kovilpatti Viz., K 8, TKSV 0816, TKSV 0820, CSV 20, CSV 
23, TNS 603 were crossed with midge resistant lines viz IS 1255, IS 2660, IS 2663, IS 7034, IS 9807and DJ 6514 during 
rabi 2015. 

Palem: RARS Palem is one of the important AICSIP center working for kharif Sorghum Improvement in Telangana with 
major emphasis on development of dual purpose sorghum varieties with tolerance to grain mold disease. During Kharif 
2015-16, the five breeding trials (4 GS+ 1SS) were conducted without any deficiency. In Station level three trials were 
conducted with total no. of entries (44) which include AVTGS-II (17 entries) in AVTGS-I (17 entries) and in IVTGS (10 
entries). Further 18 progenies were selfed to maintained in F6 generation for further advancement to station trials. In Yellow 
pericarp sorghum improvement, 21 promising germplasm lines were maintained for future use. 

Pantnagar: With the objective of developing high yielding fodder varieties and hybrids of single cut and multicut nature, 
Pantnagar Centre is doing fruitful research efforts to cater to the demands of good varieties/hybrids for the farmers and dairy 
men of north-western India. Pantnagar centre being the fore runner in developing multicut forage sorghum hybrids in the 
country, has the credit of developing recently the most popular hybrid CSH 24 MF, large scale hybrid seed production of 
which is being taken up under the public-private-partnership (PPP) mode through the concerted efforts of ICAR Indian 
Institute of Millet Research, Hyderabad. In view of great market demand of multicut fodder sorghum hybrids, the research 
efforts have been mainly focused on development of good high tillering, early flowering and fast regenerating 
restorers/pollen parents capable of nicking perfectly with the available lot of CMS lines suitable for fodder hybrids 
development. To cope up with the constraints of poor seed yielding ability of CMS lines, efforts are also in progress to 
develop three way cross hybrids and some of them has red grain seed parent (single cross) thus fulfilling market demand 
preference for coloured grain forage sorghum hybrids . Three way cross hybrids viz. UTMCH 1315, UTMCH 1316 and 
UTFSH 3 of which first two are of multicut type and third is of single cut type were tested in All India Coordinated Trials 
during Kharif 2015. Under pre-breeding programme, beside maintaining , planting and utilizing a collection of 452 
germplasm line and 93 pairs of A/B line for generating genetic variability through inter varietal crossing, large number of 
generations (from F1 onwards) of 11085 progenies (single plant as well bulk progenies) belonging to 379 crosses were 
planted. Out of these, 781 progenies of 132 crosses were selected for various traits viz. multicut/tillering, single cut/dual 
purpose, sweetness/juiciness of stem, brown midrib traits, foliar disease resistant and earliness etc. Work is also in progress 
to develop/improve B lines for fodder yield and quality traits, by making B x B crosses and to develop new CMS lines 
through conversion programme. Twelve promising genotypes as restorers for multicut hybrid development and 47 
promising/potential single cut and multicut elite lines and 12 stable brown midrib genotypes with tan back ground, sweet and 
juicy stem with white seed and high disease resistance have been developed and identified for validation tests for yield and 
nutritional quality. Basic genetic studies through students Thesis research on new and elite research topics was also being 
carried out during the year under report.  

Parbhani: At SRS, Parbhani 130 single plant selection were made in R lines from 58 segregating populations. While in B 
line development programme 99 single plant selections were made from 31 segregating populations. In grain mold 
resistance breeding 53 SPS for R line improvement and 44 SPS for B line improvement were made in different generations. 
For shoot fly breeding 49 and 18 SPS were made for R and B line improvement respectively. 25 Back cross progenies 
(BC1F1) of 12 inbred lines of 296 B X PVK 801, were evaluated and 40 back cross pairs were made in 14 progenies 
showing sterility reaction for developing high yielding grain mold tolerant A lines. Five hybrids were developed on two CMS 
lines under inter institutional hybrid development programme. Total 07 station hybrid/ varietal trials were conducted along 
with private company hybrid trials. Five AICSIP trials were allotted under grain sorghum conducted but due to severe 
moisture stress all trials were vitiated except IIHT. Total 4 entries were contributed to different AICSIP trials from this center. 

Surat: During kharif 2015 total eleven project trials were successfully conducted. Out of these, four on grain, three on forage 
sorghum, each one on sweet sorghum and high biomass were conducted at Surat, while two trials on grain sorghum were 
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conducted at Mangrol. During rabi 2015-16, two grain sorghum trials are conducted at Tanchha. Total four trials of grain 
sorghum and three of forage sorghum were successfully conducted at 15 locations during Kharif-2015. In grain sorghum 
genotypes SR 2872, SR 2917, SR 2964, SR 2819 and SR 2888 while in forage SRF-319 and SRF-316 and SRF-332 
depicted superiority for economic yield over respective better check. During Rabi 2014-15, four trials on grain sorghum are 
conducted at five locations.  

Udaipur: During Kharif 15, 2 hybrid (AHT & IHT) and 2 varietal (AVT & IVT) grain trials, 2 Single and 1 multi cut fodder 
coordinated trials were conducted. As far as station programme is concerned one each station hybrid trial, station varietal 
trial and station forage trial were conducted. In DP type 46 crosses in different generations were evaluated and 461 
progenies/ single plant were selected. In fodder generations 75 single plants were selected from 46 crosses of different 
generations. Apart from these two regional trials one for grain/SC and one for multi cut were conducted. This year one entry 
in AVT-GS, one in AVT-SC, two entries in IVT-GS and two entries in IVT-SC were contributed. From SVT two entries for 
IVT-SC and two entries for IVT-GS were identified for evaluation in kharif 2016. 

 
Publications 
During 2014-15 on grain, forage and sweet sorghum improvement all total 36 research papers, 7 popular articles, and four 
book chapters were published. 

4. Sweet sorghum (AV Umakanth) 
Trial 1a: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT) - Kharif 2015 

 Nineteen IASSVHT trial entries comprising 12 varieties, 5 hybrids (including hybrid check CSH 22SS) along with 2 
varietal checks (CSV 19SS & CSV 24SS) were evaluated at 12 locations during kharif 2015. 

 SPH 1824 with a flowering of 76 days was the most early test entry in the trial and was significantly early (7%) 
compared to the check CSH 22SS 

 For total fresh biomass, among hybrids, SPH 1755 and SPH 1798 had a numerical superiority of more than 10% 
while none of the varieties had any significant superiority over the checks. SPV 2272 had a numerical superiority 
of more than 10% over the checks for fresh stalk yields 

 For brix content, the hybrids recorded brix content similar to CSH 22SS while among test varieties, SPV 2393, 
SPV 2268 and SPV 2401 recorded a superiority ranging from 5-10% over the checks. 

 For juice yield, the hybrid SPH 1825 and variety SPV 2400 were promising  
 For total sugar yield and calculated bioethanol yields, the hybrid SPH 1825 was numerically superior to the check 

CSH 22SS by 20% 
 
Trial 1b: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT) - Rabi 2015-16 

 The hybrid SPH 1824 was the earliest to flower (57 days) and was significantly early maturing in the entire trial  
 For total fresh biomass, among the test hybrids, SPH 1825 had 8% superiority over CSH 22SS while among 

varieties, SPV 2272 and SPV 2318 had a superiority of 12% and 10% over the checks. 
 For fresh stalk yields, the hybrids SPH 1825 (25%) and SPH 1824 (11%) and varieties viz., SPV 2318, SPV 2272, 

SPV 2399, and SPV 2400 were superior (>10%) to the respective checks 
 For juice brix, SPH 1824 and SPH 1798 recorded a significant superiority of 32% and 28% over CSH 22SS while 

among the varieties, SPV 2397 was superior to CSV 19SS by 29%. 
 With respect to juice yields, SPH 1825, SPV 2399, SPV 2393, SPV 2394 and SPV 2396 performed better than the 

checks. 
 For total sugar yields and calculated ethanol yields, SPH 1825, SPV 2393 and SPV 2399 were superior.  

 
Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2015 

 SPH 1827 and SPV 2402 recorded the highest fresh biomass yields of 77 t/ha  
 CSH 13 recorded the highest dry biomass yield of 21.2 t/ha which was 31% superior to CSH 22SS 

5. Sorghum agronomy (S Ravi Kumar) 
Kharif mandatory trial highlights 

 The results from Zone II indicate that the test cultivar (SPV 2250) performed better than the check cultivars (CSV 
20 & 27) at three centers i.e., Akola, Dharwad and Surat, while it under performed at Indore and Parbhani.  

 At Akola the grain yield increase of SPV 2250 was significant and to an extant of 26% over both the checks, while 
the mean (over 5 centers) increase in grain yield was to an extant of 6% over CSV 27 and 12% over CSV 20.  

 The Sweet sorghum trial results indicated test cultivar SPV 2268 performed better than check cultivar (CSV 24SS) 
at two centers i.e., Phaltan and Surat, while it under performed at Indore. There were no significant differences in 
the mean (3 centers) performance of all 3 sweet sorghum genotypes (SPV 2268, SPV 2272 & CSV 24SS).  
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 At Udaipur in the single cut forage sorghum trial, the green fodder yield of SPH 1752 was significantly higher than 
local check and to an extent of 30%, while the increase over CSH 13 was just 4%. 

 The linear relation between plant height and green fodder yield had an R2 value of 0.80 indicating that taller single 
cut forage cultivars produced higher biomass. 

 The results from the multi cut hybrid trial indicate that SPH 1700 (main cultivar effect) performed better than the 
check hybrids at all the four centers. Hence the mean (4 Centers) green fodder yield (first cut-GFDR I) of SPH 
1700 was significantly higher than check hybrids (CSH 20 and 24MF) and the increase ranged from 12 to 21%. 

 The performance of the multi-cut forage variety SPV 2242 in terms of first cut green fodder yield was better only at 
two centers i.e., Hisar and Pantnagar, while it under performed at Ludhiana and Udaipur. Hence the mean green 
fodder yield of first cut was on par with the check SSG 59-3. 

 
Kharif location specific trial highlights 

 Among the integrated nutrient management treatments that were imposed on kharif Grain Sorghum – rabi 
Chickpea sequence system, the combination of 75% RDN through INORG FERT+25% RDN through Vermi-
compost + seed treatment with PSB+ Azospirillum gave the highest grain and fodder yields. 

 Application of three split doses of nitrogen in a 50:25:25 proportion was the best treatment which recorded 2.5 
tons of grain yield contributed mainly by high grain number (>3000), while the mean fodder yield was 13 tons per 
ha-1. 

 Management components that reduced grain yield were recommended dose of fertilizer and weed control, wherein 
the reduction was to an extent of 30%, when excluded from complete package of practices. Improved cultivar and 
thinning had a similar reduction in grain yield to an extant of 20% when compared to the treatment that received 
complete package of practices. 

 In the sweet sorghum (SS) intercropping trial at Coimbatore SS:Cluster Bean 2:2 replacement series recorded a 
high LER value of 1.38, while at Dharwad SS:Horse Gram 2:1 proportion recorded 1.47 LER. At Indore the LER 
value for SS:Cow Pea (2:2) was 1.27, while at Udaipur SS:Cow Pea (2:1) proportion recorded the highest LER of 
1.49. 

 In the single cut forage sorghum the most important management components that influenced green fodder yield 
were recommended dose of fertilizer and weed control, wherein the reduction was to an extent of 35%, when they 
were excluded from complete package of practices. Improved cultivar and irrigation had a similar reduction in 
green fodder yield to an extant of 25% when compared to the treatment that received complete package of 
practices. 

6. Sorghum physiology (SS Rao) 
Phenotyping thirty promising sorghum germplasm for early and mid-season drought and heat stress tolerance under natural 
dryland condition indicated the significant genotypic differences in phenology, biomass and grain yield components. Days to 
flowering has shown significant positive relationship with plant height, LAI at flowering, total biomass at flowering and 
maturity (P0.05).  Entries recorded significantly superior LAI at flowering include CSV24SS, SPV 2074, IS 23521, SPV 
922, and S35. Entries B35, BJ 111 and Phule Anuradha recorded higher total chlorophyll content.  Indore 12 (82%), BJ111 
(82%) and IS 13971 (81%) recorded superior crop water status under mid season drought conditions. Entries SPSSV30, IS 
23579, SPV 2074, and IS 21083 recorded significantly increased biomass (33- 61 % more than check) than check (CSV 23). 
Both grain number and HI had shown significant positive relationship with grain yield (r= 0.872, 0.888, respectively; P0.05) 
indicating the importance of these traits for higher yields in drought conditions. Genotypes maintained higher staygreen 
rating under drought stress include IS 23579, IS 21083, SPSSV 30, Indore12. Entries IS 23514 (10 % more), CSV15 (17 %) 
and SPV 462 (44%) were superior in grain yields.  
 
In another trial at IIMR Hyderabad on effect of preflowering drought and heat stress phrenology and biomass and grain yield 
indicate that a 48-day (5-leaf to flag leaf visible stage) drought and heat stress significantly decreased the leaf mass at 
flowering, total biomass at flowering, panicle dry mass at maturity, total biomass at physiological maturity, and grain yield 
23%, 20%, 19%, 16% and 11%, respectively over limited irrigated control. In total biomass both at flowering and 
physiological maturity, genotypes IS23579, IS23521, IS21083, NSSV261, and CVS242SS were significantly superior to 
check. Interestingly, all caudatum biological races  produced higher grain yield and harvest index than durra or guinea.  

7. Sorghum entomology (VR Bhagwat, G Shyam Prasad & KS Babu) 
Introduction: Total 180 genotypes were received from AICSIP centers in the form eight trials (AHT-GS, AVT-GS, IHT-GS, 
IVT-GS, IAVHT-MC, AVHT-SC, IVHT-SC and IAVHT-SS) were evaluated for pests for resistance/tolerance at the respective 
hot-pot locations mainly at Coimbatore, Palem, Rahuri, Indore, Surat, Ludhiana and Hisar for stem borer and Dharwad, 
Palem, Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. Five checks (IS 18551, IS 2205, ICSV 745, DJ 6514, and 
Swarna) were incorporated from Entomology. Other than regular trials, pest specific trials for shoot fly and stem borer 
including mutant lines with a total of 225 lines developed through team efforts of entomology-breeding-germplasm were 
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evaluated. A set of 12 lines were also evaluated for pest and disease resistance through entomology-pathology collaborative 
efforts. All the entries were evaluated under artificial condition by placing fish meal for shoot fly attractions. Whereas, the 
lines for stem borer were evaluated under natural conditions except at Hyderabad.  
 
Pest scenario in sorghum: This year there was relatively delayed and scanty rainfall than normal one at all most all 
centers. Due to longer dry spell, the pest incidence was moderate to higher particularly, shoot fly at Akola, Parbhani, 
Dharwad, Indore, Udaipur; and stem borer at Dharwad, Hisar, Surat and Coimbatore. At, Akola, aphid infestation was 
recorded up to 3 rating. Whereas, At Parbhani White grub damage was noticed to the extent of 40%. The peduncle damage 
and tunneling damage recorded increase in percent particularly in Coimbatore. Very low incidence of midge (<3%) was 
recorded in Surat, and Deesa. Among the ear head pests, Calocoris angustatus and panicle head worms and Nezara 
infested sorghum up to 5%. The mite incidence seems to be increasing particularly in south Gujarat. Pyrilla showed its 
existence in northern part particularly in Haryana (<5 %). 
 
Shoot fly (Atherigona soccata, Rond): General trend: Overall, the shoot fly incidence was low to moderate (15-90%), 
particularly at Dharwad, Akola, Indore, Udaipur, Surat, Parbhani, and Rahuri.  At Palem and Coimbatore the incidence was 
relatively low this year. Interestingly, at Dharwad, there was severe infestation (8-100%). 
 
Grain sorghum: In AHT, AVT, IHT and IVT trials, the DH% range was 30-90%. In AHT and AVT no test entries was superior 
to resistant check IS 18551. In IVT-GS, only two test entries SPV 2370 and SPV 236 recorded low deadheart and were on 
par with resistant check IS 18551.  

Forage (multi cut): The shoot fly damage at peak stage in IVHT-MC was from 20-54% the average being  34%. The entries 
SPV 2352, SPH 1807 and SSG 59-3 recorded low shoot fly damage and was on par with resistant check IS 18551.  

Forage (single-cut): In AVHT and IVHT, the shoot fly damage at peak stage was from 22-75% with an average of 44 %. The 
promising entries, in AVHT-SC are SPH 1752, SPV 2317, CSV 30F, CSV 21F and local check which recorded low DH and 
were on par with resistant check. Whereas, in IVHT-SC, the test entries that recorded lower damage are: SPV 1822, SPV 
2379, SPV 2383, SPV 2384, SPV 2385, SPV 2386, SPV 2387, SPV 2388, and SPV 2389. These were on par with resistant 
check IS 18551. 

Sweet sorghum: In IVAHT-SS, the damage range was 19-71% with an average of 44% at peak stage. The test entries SPH 
1755, SPV 2268, SPV 2318, SPV 2395, SPV 2398, SPV 2399 and CSV 19SS recorded low damage due to shoot fly and 
were on par with resistant check IS 18551. 

AICSIP-SPN: The entries selected from AICSIP during Kharif 2014-15 had a range of 37-83% with average of 52%. The 
entries SPV 2311, SPV 2268, SPV 2322, and HC 308 recorded low deadhearts due to shoot fly and were comparable with 
resistant check IS 18551. 

 
Spotted stem borer (Chilo partellus, Swinhoe): General trend: The stem borer incidence was low to moderate to high 
(mean 15%). The highest damage was noticed at Surat and Hisar (up to 35%) followed by Coimbatore and Parbhani. The 
stem tunneling at Coimbatore and Palem is increasing.   
 

Grain sorghum: In AHT-GS and AVT-GS, the DH% range was 9-22%. In AHT-GS.the entries SPH 1779, CSH 30 CSH 16 
and SPH 1789 recorded low deadhearts % at 45 DAE. In AVT-GS, the entries SPV 2298, SPV 2296, SPV 2299, SPV 2305, 
CSV 27, CSV 20, SCV 17 and ICSV 745 recorded low stem borer deadhearts% and were on par with resistant check IS 
2205. In IHT (GS) and IVT (GS), the DH range was 8-35% with an average of 18%. In IHT-GS, the entries recorded low 
damage is: SPH 1811, SPH 1814, SPH 1815, SPH 1818, and SPH 1819. In IVT-GS trial, the entries that recorded low 
damage are: local check, GJ 42, SPV 2354 and SPV 2358. There test entries were on par with resistant check IS 2205.  

Forage sorghum: The stem borer damage at 45 DAE in IAVHT-multi-cut trial was from 12 to 35% the average being 21%. 
The test entries recorded lower deadhearts are: SSG 59-3, SPV 2242 F, CSH 20 MF, SPV 2352, and SPH 1808. In single 
cut trial: the damage was from 3-33 % with a mean of 20%.  In AVHT-SC, the entries. CSV 21F, local check, CSV30F and 
CSH 13 and were on par with resistant check IS 2205. In IVHT-SC, the entries SPV 2379, SPV 2385, CSV 21F, SPV 2388, 
SPV 2383 and SPV 2376 recorded low stem borer damage and was on par with resistant check IS 2205. 

Sweet sorghum: In IVAHT-SS, the damage range was 13-47% with an average of 23% at 45 DAE. The entries SPV 2399, 
CSV 19SS recorded low deadheart % and was on par with resistant cheek.   

AICSP-SPN for major pests: The entries selected from AICSIP during Kharif 2014 had a range of 3-31% with average of 
11%. The entries recorded lowest damage in entries SPV 2296, SPV 2311, SPV 2182, HC 308, CSV 21F SPV 2182  and 
CSV 21 and found on par with resistant check IS 2205. 

 
Head bug (Calocoris angustatus): Damage rating (1-9) due to ear head bugs was recorded at Palem and Indore. 
Unfortunately, the damage was very meager. Therefore not recorded in the centers. However, last season, the damage 
rating was ranged from 2 to 6. 
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Shoot bug (Peregrinus maidis): No shoot bug damage was recorded at any of these centers.  
 
Spider mite Oligonychus indicus (Hirst): The damage rating (1-9) was recorded at Surat and Coimbatore only. The 
damage was noticed up to 7, with a range of 1-7 averaging 3 damage rating. Total 25 test entries from all trials 
recorded < 3 damage rating. There entries are: AHT-GS: Local check, SPH 1789, SPH 1773, SPH 1775. AVT-GS: SPV 
2250, SPV 2293, SPV 2294, IHT-GS: SPH 1811, SPH 1813 and SPH 1814. IVT-GS: SPV 2360, SPV 2361, SPV 2365, SPV 
2366 and SPV 2361. AVHT-SPV 1797, SPV 2312, SPV 2315, SPV 2317. IVHT-SC:  SPV 2374 and AICSIP-SPN, SPV 
2242, SPV 2165, SPV 2296, SPV 2317, SPV 2182, CSV 24 SS. 
  
Midge (Stenodiplosis sorghicola Coq): The damage due midge was recorded only at Coimbatore from 1-7 in the scale of 
1-9 damage rating. The incidence was very meager at Palem and hence did not record as observed in last season. The  
entries that recorded low damage are: In AHT-GS: SPH 1789, SPH 1775 SPH 1773, In AVT-GS: SPV 2294, SPV 2296SPV 
2250, SPV 2293, ICSV 745, in IHT-GS: SPH 1817, SPH 1813, SPH 1811, SPH 1816, SPH 1814, SPH 1810, IVT-GS : SPV 
2362, SPV 2363, SPV 2361, SPV 2360, SPV 2359, in AVHT-SC: SPH 1797, SPV 2312, SPV 2315, SPV 2317, DJ 6514 and 
in AICSP-SPN the entries are SPV 2242 and SPV 2296. DJ 6514 recorded low damage due to midge.  
  
Sugarcane aphids (Rhophalosiphum maidis): The data on aphid population and damage was recorded at Akola only. But 
the incidence was very low 1-3 rating and hence could not reflected here. But need to watch this pest in Kharif season also 
in view of changing climate. 
 
Pest-disease resistance trial (PDRN): Pest-diseases resistance materials were evaluated at hot-spot centers. The damage 
recorded from 42-89% averaging 62%. The entries NRCS-FR09-3, RSSV 9, BS 8586 and GMR 309 recorded low damage 
and were promising since three years of testing. These lines can be used for resistance breeding programme to improve 
resistance levels.  
 
Overall conclusions 

 Dharwad, Parbhani, Rahuri, Akola, Indore, Surat and Udaipur centre may be considered for hot spot for shoot fly 
screening. 

 Hisar, Coimbatore, Surat and Indore may be considered hot spot for stem borer. 
 A data on selected and few parameters for targeted pest may be required to study mechanism of resistance and 

correlations for traits.  
 There is an increasing damage of stem borer peduncle, midge and mite at Coimbatore, Palem and Surat.  
 Interestingly, Coimbatore has witnessed good damage of shoot fly. 
 The incidence of Aphid in kharif may be interesting to watch in next season. Since incidence may increase looking 

to environmental changes. 
 White grub incidence in Parbhani will be another pest which needs to be watched in future.  

 
Future work plan- Kharif 2016 

 Observations on shoot fly should be recorded when deadhearts reaches at 70 % in susceptible check or at peak 
period. If it is more than 70% insecticidal spray may be applied to protect promising entries. 

 Dharwad, Parbhani, Akola, Indore, Surat and Udaipur centre may be considered as hot-spot for shoot fly 
screening.  

 Coimbatore, Dharwad, Parbhani, Palem, Hisar and Surat centre to be considered as hot-spot for testing stem 
borer resistance. 

 Transformation method may be adopted during statistical analysis for reducing CV%. It needs further discussion. 
The data may be considered for interpretation if CV% is <25%. 

8. Sorghum pathology (IK Das) 
Pathology programme for the year 2015-16 consisted of applied as well as basic research components. Applied research 
dealt with multi-location testing of breeding materials for resistance against sorghum diseases at hot spot locations. A total 
181 sorghum lines consisting of grain, forage and sweet sorghum entries were evaluated against panicle and foliar and 
systemic diseases in endemic areas (Palem, Coimbatore, Dharwad, Akola, Parbhani, Surat, Pantnagar and Ludhiana) 
spread over three sorghum growing zones. Basic and strategic research focused mainly grain mold, anthracnose and 
pokkah boeng.  
 
Disease situations: Among panicle diseases grain mold was predominant in Tamil Nadu, Telangana, Karnataka, Gujarat 
and Maharashtra. Downy mildew was sporadic in Karnataka, Tamil Nadu and Gujarat and sugary disease (ergot) in Tamil 
Nadu. Among foliar diseases anthracnose, zonate and grey leaf spot appeared in moderate form in North India especially in 
forage growing regions. Leaf blight incidence was low and sporadic in Gujarat, Tamil Nadu and Karnataka. Rust was 
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recorded in Marathwada region in Maharashtra and in Karnataka. Sporadic incidence of sooty stripe, rough, target and grey 
leaf spots was noted in Maharashtra and Punjab. In most host spots centres disease load was moderate as indicated by 
appearance of disease severity in susceptible checks as well as local checks.  
 
Grain mold: Location severity index for grain mold assessed over all the trials in the location indicated that grain mold 
pressure was severe at Palem and Coimbatore, moderate at Akola and Surat and low at Parbhani. Grain mold severity 
ranged from 4.1 to 6.7 with mean 5.3 in grain sorghum (AHT, AVT, IHT and IVT), and 3.2 to 5.5 with mean 4.3 in sweet 
sorghum (IAVHT-SS). Among the advanced grain sorghum hybrids SPH 1777, SPH 1781, SPH 1778 and SPH 1773 and 
among the varieties SPV 2307, SPV 2305, SPV 2308 and SPV 2293 were moderately resistant to grain mold. Most 
promising entries in initial grain sorghum hybrid were SPH 1810, SPH 1821, SPH 1812 and SPH 1814 and varieties were 
SPV 2359, SPV 2370, SPV 2369, SPV 2360 and SPV 2371. Promising sweet sorghum entries for grain mold resistance 
were SPH 1755, SPV 2393 and SPV 2395. 
 

Sugary disease/ Ergot: Moderate incidence of sugary disease was recorded from Coimbatore and Dharwad but not from 
any other locations. Incidence was highly sporadic and no significant differences were observed among the entries.  
 

Downy mildew: One hundred and twenty-four grain, sweet and forage sorghum entries consisting of eight trials (AHT, AVT, 
IHT, IVT, IAVHT-SS, IAVHT-MC, AVHT-SC & IVHT-SC) were evaluated for downy mildew resistance in endemic locations. 
Location severity index indicated that downy mildew was moderate (5.6 to 9.0%) in Coimbatore, Dharwad and Surat. In 
Central and Northern India there was no report of downy mildew incidence. Among grain sorghum entries the advanced 
hybrids SPH 1776, SPH 1777 and SPH 1791 and the advanced varieties SPV 2296, SPV 2298 and SPV 2250 were 
promising for downy mildew resistance. Sweet sorghum entries SPV 2397 and SPV 2398 were promising for low SDM 
incidence. 
 

Foliar diseases: Anthracnose, zonate leaf spot and grey leaf spot were major foliar diseases during kharif 2015. Location 
severity index showed that anthracnose severity was moderate to high at Pantnagar and Surat and low at Ludhiana and 
Coimbatore. Zonate leaf spot was moderate at Pantnagar. Grey leaf spot incidence was moderate at Ludhiana and low at 
Parbhani. Other foliar diseases like rough, gray leaf spot and sooty stripe were recorded as low incidence sporadically in a 
few locations. Most promising entries for foliar disease resistance were as follows; Grain sorghum hybrid- SPH 1781, SPH 
1818, SPH 1778, SPH 1821, SPH 1775 and SPH 1811; varieties- SPV 2305, SPV 2371, SPV 2294, SPV 2296 and SPV 
2365. Forage hybrid- SPH 1806, SPH 1752, SPH 1808; varieties- SPV 2312, SPV 2352, SPV 2376, SPV 2390, SPV 2378, 
SPV 2385 and SPV 2386 and sweet sorghum hybrid- SPH 1755 and SPH 2401; and varieties SPV 2393, SPV 2397 and 
SPV 2401. 
 

Multiple resistances: In grain sorghum combined resistance against grain mold and downy mildew, grain mold and ergot 
and grain mold and foliar diseases are important for different growing locations. SPH 1777 and SPV 2298 were moderately 
resistant to grain mold and downy mildew, whereas SPH 1781 and SPV 2305 had combined resistant to grain mold and leaf 
diseases. Sweet sorghum hybrid SPH 1755 and variety SPV 2393 and SPV 2268 showed combined resistant to 
anthracnose and leaf blight. For forage varieties leaf disease resistance is of utmost importance. Multi-cut forage hybrid SPH 
1806 had combined resistant to anthracnose and zonate leaf spot. Single-cut varieties SPV 2312, SPV 2376, SPV 2390 and 
SPV 2383 showed resistance to anthracnose and zonate leaf spot and SPV 2376 and SPV 2390 to anthracnose and grey 
leaf spot.  
 

Grain mold pathogen variability: Fungal pathogen components varied over location and genotypes. Seven different fungal 
genera were detected including Fusarium, Curvularia, Alternaria, Aspergillus, Bipolaris, Penicillium and Rhizopus spp. 
Fusarium and Curvularia were major in frequency (>15%) while others were low (<5%). Among the entries the infection 
ranged from 13.8 (GMR 156-1) to 52.9 (CSH16) for Fusarium; 5.9 (GMR 156-1) to 24.4% (AKMGR 104) for Curvularia; 0.0 
(AKMGR 101) to 12.5 (CSH23) for Alternaria; 0.0 (AKMGR 101) to 4.0 (B58586) for Bipolaris; and 0.2 (CSV 20) to 7.7 (GMR 
166-1) for Aspergillus. 
 

Grain mold nursery: In advance nursery entries R10-MP 13, GMR156-1, GMR83-1, AKMGR101, SU 1363 and PSVGS106 
were resistant for PGS and TGS. Entries AKMGR 104, R 10-MP 13, GMR156-1, PSVGS106, SU 1363 and GMR124-1 
recorded less than 20% Fusarium and Curvularia infection on grain. In initial nursery entries GMN14-6 was resistant and 
AKGMR111, GMN14-3, GMN14-9, GMN15-1, IS20956, IS21425, IS21645, IS23590, IS29314 and RMP42 were moderately 
resistant and highly promising.  
 

Anthracnose resistant nursery: Five lines (IS 2095, ICSB 12021, IS 10302, IS 23521 and IS 473) out of 20 were at par in 
resistance with Pant Chari 5. 
 

Screening technique development: Artificial screening technique for pokkah boeng disease was developed and refined. 
Stem injection produced highest disease incidence (43.5%) and severity index (26.4%) followed by whorl application 
(31.3%, 18.2%). The stem injection method was more stable than other methods of artificial inoculation. Studies on 
interrelationship among traits revealed that grain yield, plant height and earhead length were affected by the disease. This is 
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the first instance where a suitable artificial inoculation method has been identified for screening sorghum genotypes for 
pokkah boeng resistance. 
 

Pest and disease resistant nursery: Four entries (GMR 156, GMR 308, GMR 309 and NRCS-FR-09-3) were resistant to 
grain mold and others were moderately resistant. GMR 308 had mold resistance in bold seed (2.9g/100 seed). Mold 
resistance in these entries were combined with moderately resistant to anthracnose and zonate leaf spot.  
 

Publications and recognitions: The AICRP-Sorghum Pathology group was involved in publishing 16 articles including 
eight journal papers and equal number of other publications during 2015-16. Scientists from different centres participated in 
national and international symposia. Dr IK Das, principal scientist and PI AICRP-Sorghum Pathology was awarded ‘Fellow of 
Indian Phytopathological Society’ at the 6th International Conference on ‘Plant, Pathogens and Peoples, held on Feb. 23-27, 
2016 in New Delhi.  

9. Sorghum NSP, BSP, MSP & DUS (VA Tonapi & Hariprasanna) 
During 2015-16 a total of 148.99 q breeder seed was produced against BSP-I allocation of 75.00 q. A total of 1043 kg 
nucleus seed was produced against allocation of 987kg. In farmers participatory seed production, a total of 660 q seed was 
produced. The tentative center wise allocation of sorghum breeder and nucleus seed production has been made for 2016-17 
across 15 locations based on DAC indent received for the year 2016-17. 
 
During the period under report, two field trials each were conducted during Kharif 2015 and Rabi 2015-16 seasons for 
examining the DUS in candidate varieties of sorghum as per the PPV&FRA test guidelines. A total of 19 candidate varieties 
were tested for DUS traits in the kharif season and seven candidate varieties were tested in the rabi season along with the 
corresponding reference varieties. Maintenance breeding was undertaken for a total of 115 reference varieties 
(OPVs/parental lines/hybrids) during rabi 2015-16 season under enforced selfing / controlled pollination. 
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Summary of AICRP on Sorghum research achievements - Rabi 2015-16 

1. Breeding  Grain sorghum (Prabhakar) 
During 2015-16, both basic and applied researches towards improvement of grain sorghum were taken up. Applied 
researches dealt with multi-location yield trials of finished or near finished products (varieties and hybrids) from the centers 
of All India Coordinated Sorghum Improvement Project (AICSIP) and private companies. Basic and strategic researches 
focused on various aspects including new MS and R line development, breeding for earliness, drought tolerance, cold 
tolerance, resistance against key insects and diseases etc.  
 
Multi-location AICSIP trials: During the year 2015-16, the following 2 multi-location yields trials were conducted across 
locations.  

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

 
Initial and Advanced Varietal and Hybrid Trial (Deep soil): In this combined trial of varieties and hybrids, 10 varieties and 
13 hybrids along with 5 checks were evaluated for grain and fodder yield and other agronomic traits. 

 The hybrids SPH-1834 and SPH-1801 gave 12.3% and 10.8 % more grain yield than the check CSH-15R. Two 
varieties namely SPV-2406 and SPV-2405 were superior by 24.5% and 20.2% than the check CSV-22, 
respectively.  

 For fodder yield, hybrids SPH-1802 and SPH-1803 were significantly superior by 26.9% and 17.9% than the check 
hybrid CSH-15R. Three varieties namely SPV-2411, SPV-2412 and SPV-2408 were significantly superior to the 
check CSV-22) and gave 19.6%, 19.5% and 16.3% more fodder yield, respectively. 

 Performance of the hybrids over 3 years of testing in Rabi 2013-14 to 2015-16 indicated that hybrids SPH-1763 
and SPH-1764 gave 9.8% and 5.1% more grain yield over the check CSH-15R, respectively. For fodder yield, 
hybrids SPH-1763 and SPH1764 gave 6.9% and 7.3% more than the check CSH-15R. 

 Performance of the hybrids over 2 years of testing in Rabi 2014-15 and 2015-16 indicated that the hybrids SPH-
1799 and SPH-1801 gave 11.4% and 17.3% more grain yield over the check CSH-15R, respectively. For fodder 
yield, the hybrid SPH-1802 gave 22.3% more yield than the check CSH-15R. 

  
Initial Varietal and Hybrid Trial (Shallow soil): In this trial of varieties and hybrids, 8 varieties and 4 hybrids along with 6 
checks were evaluated for grain and fodder yield and other agronomic traits 

 Two varieties SPV-2418 and SPV-2416 gave 13.7% and 10.6% more grain yield than the check Phule Anuradha, 
respectively.  

 The hybrid SPH-1836 and SPH-1805 were significantly superior to check hybrid CSH-15R and gave 53.9% and 
49.0% more fodder yield, respectively 

 
Rabi sorghum breeding at IIMR 

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

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

 R line improvement for diversifying genetic base led to selection of 13 R lines out of 36 lines with rabi traits.  
 Based on the performance of the hybrids over 3 years of testing in Rabi 2012-13, 2013-14 and 2014-15, the 

hybrids SPH-1741 and SPH-1742 gave 10.59% and  9.47%  more grain yield over the check CSH-15R , 
respectively. For fodder yield, the hybrids SPH1741 and SPH-1742 were superior by 7.39% and 6.62% more than 
the check CSH-15R.  

 Genetic variability for seed longevity in 36 parental lines indicated that 11 male sterile lines showed 3 homogenous 
groups for seed germination, 2 groups for field emergence and 5 groups for seedling vigour index of one year old 
seeds.  

 Nucleus (5 kg each) and Breeder seed production of CSV-26 and parental lines (104A, 104B and RS-585) of rabi 
hybrid CSH-15R have been produced and the targets are met. The quantities of seed of CSV-26, 104A, 104B, RS-
585 and the hybrid were 100 kg, 30 kg, 50 kg, 130 kg and 100 kg, respectively. 

 Based on weighted mean for biomass per plant yield (g) genotypes IC-343583, 305920, 392137 and 392155 were 
drought tolerant. Correlations between SSI values and weighted mean values (-0.39 and -0.46) for yield per plant 
(g) were negative under water deficit and negative & significant under rainfed condition indication of lower SSI 
higher weighted mean value. Lower SSI is related to drought tolerance, and higher weighted mean is also related 
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to drought tolerance. A new equation based on more economic weight to yield under rainfed condition could be 
useful for identifying drought tolerance genotypes.  

 Correlations values between grain yield and SSI were -0.73 and -0.80 under water deficit and rainfed condition 
respectively were negative and significant indication of lower SSI higher value related to drought tolerance. 
Correlations between peduncle length (cm), days to flowering and maturity were negative and significant under 
water deficit assured irrigation and rainfed condition indication higher peduncle length lower early the flowering 
and maturity.  

 Multiple regression analysis was significant for grain yield under rainfed condition and biomass yield under three 
environments. Multiple regression coefficients for days to 50 per cent flowering was higher than other agronomic 
traits, showing more contribution, hence it is important traits for increasing grain yield and biomass yield..  

 Three genotypes IC- 305920, IC-343583, and IC-392137 showed higher grain yield and biomass per plant were 
categorised as drought tolerant. Present investigation suggests that identification of genotypes based on weighted 
mean may be useful for evaluation of genotypes for drought tolerance. Traits like early flowering and long 
peduncle length are desirable and can increase probability for enhancement in drought tolerance with higher grain 
and biomass yield. 

 Of the several QTL identified for stay green, Stg3a and Stg3b are important in providing tolerance to terminal 
drought. In order to better understand the effect of these two QTL and their interaction in the expression of stay 
green trait, QTL introgression of Stag3a and Stg3b is undertaken through marker assisted backcrossing in the 
genetic background of two rabi sorghum lines, CRS4 and RSLG 262 using B35 as donor.  

 Out of 4 applications, 2 CMS lines namely CMS line SL-19 A & B as IC0612155 & IC0621156 (MS line with more 
branches, long panicle, high yield) and CMS 29A & B as IC0612157 & IC0612158 (Early MS line with compact 
head, high yield and more branches) were registered on 7th December 2015 by PGRC, NBPGR, New Delhi. 

 
Rabi sorghum breeding at AICSIP centers 
1. Rahuri 

 Released the rabi sorghum variety Phule Rohini (RPASV-3) for papad purpose by 43rd Joint AGRESCO held at 
MPKV, Rahuri. This variety also recommended by 48th State Seed Sub-Committee of Maharashtra on 6 January, 
2016 at Pune. 

 Released the rabi sorghum variety Phule Madhur (RSSGV 46) for hurda purpose by 43rd Joint AGRESCO held at 
MPKV, Rahuri. This variety also recommended by 48th State Seed Sub-Committee of Maharashtra on 6 January, 
2016 at Pune 

 Released the sweet sorghum hybrid RSSH 50(SPH 1798) under the name Phule Vasundhara by 43rd Joint 
AGRESCO held at MPKV, Rahuri for ethanol purpose. This hybrid also recommended by 48th State Seed Sub-
Committee of Maharashtra on 6 January, 2016 at Pune. 

     Registration of variety for notification and PPV&FRA :Proposal for notification of varieties viz., P. Madhur for hurda 
and P. Rohini for papad and Sweet sorghum hybrid P. Vasundhara for ethanol has been submitted and also the 
proposal of single cut forage sorghum variety CSV 30F and rabi sorghum variety P. Suchitra has been submitted. 

     Registration of genetic stocks with NBPGR, New Delhi. The genotype RPASV 3 and RSSGV 6 were registered 
with NBPGR vide IC No. 612701 and 612700 respectively. 

 2. Tandur 
 In the station trial (AYT I and PYT) out of 22 entries tested SVT 53 , SVT57, SVT 68 and SVT 72 were promising 

and out yielded the checks with respect to grain and fodder yields.  
 Seed multiplication was carried out and the entry SVT 53 will be nominated for AICRP testing for Rabi 2016-17. 

Nineteen lines suitable for deep soil obtained from CRS, Solapur were evaluated to identify promising entries to be 
used in breeding programme. 

 Station breeding programme consisted of segregating material of 46 crosses and a total of 162 single plant 
selections made in different generations (F2-F6) based on plant type and ear head characteristics. 

3. Vijayapura (Bijapur)  
 A total of 32 lines from varietal station trials, 13 from B line trials and 9 from R line trials were selected. Among 16 

stabilized lines that were developed with an objective of developing maldandi grain quality B lines, 6 families were 
found promising.  

 In the breeding for charcoal rot tolerance, a total of 42 families were subjected to evaluation and 17 families were 
selected. To develop medium dwarf non lodging coupled with CSV-216R yielding ability, a total of 63 families were 
evaluated along with checks, and 12 families were selected. To develop early maturing lines with maldandi 
yielding ability, 117 families were evaluated and a total of 22 families selected.  

 To develop early maturing varieties for shallow soils, 20 families were evaluated and 10 families were selected. To 
develop high yielding lines with charcoal rot tolerance 71 lines were evaluated and a total of 22 families were 
selected. For yield improvement, a total of 33 F5 families were evaluated and 9 families were selected. 



  
                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------AAllll  IInnddiiaa  CCoooorrddiinnaatteedd  RReesseeaarrcchh  PPrroojjeecctt  oonn  SSoorrgghhuumm,,  HHyyddeerraabbaadd 
 
 

 
Report of the AICRP on Sorghum Coordinating Team-agm16  20 

 A total of 47 new crosses were generated under trait specific varietal breeding programme (earliness, charcoal rot 
tolerance, drought tolerance, reduced height & lodging, specialty grain traits) and hybrid breeding program (B x B, 
R x R & B x R crosses).  

4. Akola 
 For the development of male sterile lines, 8 pairs in BC I, 9 pairs in BC II, 11 pairs in BC III, 31 pairs in BC IV, 33 

pairs in BC V, 24 pairs in BC VI, 36 pairs in BC VII have been harvested. 
 In development of restorer lines, centre has already developed 50 restorer lines tolerant to shoot-fly with good rabi 

adaptation. In addition, the unit has developed 10 restorer lines with earliness. Similarly, Akola 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.   

 Fifty four promising varietal selections were made based on grain yield, fodder yield, seed size and luster along 
with shoot fly resistance.  

5. Parbhani  
 115 single plant selections were made in R lines from 32 segregating populations. While in B line development 

programme, 91 single plant selections were made from 27 segregating populations.  
 For shoot fly breeding 52 and 8 SPS were made for R and B line improvement respectively. While 18 segregating 

populations were evaluated for drought tolerance, 26 individual plants were selected on the basis of yield per plant 
under stress condition.   

 Eleven crosses in different generations involving shootfly resistance sources like SFR-4, SFR-5, IS 135405 and IS 
135379 were evaluated and 60 single plant selections showing less dead heart percentage were selected. For 
drought eighteen crosses were evaluated and twenty six single plant selections were made.      

6. Gulbarga 
 Out of 12 entries tested in Station trial, 3 entries viz., GS-15-4 (1076 kg/ha), GS-15-10(1219 kg/ha) and GS-15-11 

(1379 kg/ha) showed significant superior performance over the check variety M-35-1(914 kg/ha) for grain yield 
 Evaluation of 144 M4 lines was done for charcoal rot incidence through tooth pick method at Gulbarga and 

Raddewadagi. 7 lines  viz., J-35 (20cm), J-18-2 (26cm), J-3-2 (10cm), C-28 (18.67cm), C-14 (23.30cm), C-18 
(15.5cm)  were showed less spread of charcoal rot inoculums compare to resistant check variety DSV-4 (30 cm ) 

 In Multi-location trial, 8 entries viz., GS-15-2, GS-15-3, GS-15-6, GS-15-8, GS-15-9, GS-15-10, GS-15-11 
performed superior performance for both grain yield and fodder yield over check variety M-35-1 amd Muguthi. 

 In Mother and baby trial, 11 varieties,  top 4  varieties viz, GS-23, BJV-44, Phule chitra and  Phule vasudha 
recorded superior  grain yield  with remaining  seven varieties vi., SPV-2217, CSV-29 R, Phule anuradha,  Phule 
Revati, Parbhani Moti, Mj-278 and M-35-1 . 

7. Dharwad 
 Breeding programme was oriented towards identifying superior variety/ hybrid with better grain quality & improved 

tolerance to shoot fly and charcoal rot without compromising fodder yield. 
 Station Varietal Trial I: Among 15 varieties evaluated, SVD-1297 recorded significantly superior grain yield (4431.0 

kg/ha) and fodder yield (10.0 ton /ha) compared to M 35-1 
 Station Varietal Trial II: Among varieties evaluated, SVD-1260 (4500 kg/ha) SVD-1275 and SVD-1276 (4445 

kg/ha) have recorded superior grain yield over check M 35-1 (3917 kg/ha). 
 Station Varietal Trial II: Among varieties evaluated, SVD-1260 (4500 kg/ha) SVD-1275 and SVD-1276 (4445 

kg/ha) have recorded superior grain yield over check M 35-1 (3917 kg/ha). 
 Station Hybrid Trial I: Among nine hybrids evaluated, seven hybrids viz., SHD-74, SHD-76, SHD-77, SHD-78, 

SHD-79, SHD-83 and SHD-82  have recorded significantly superior grain yield  which ranged  from 5000 to 5598 
kg/ha compared to M 35-1(3889 kg/ha). 

 Station Hybrid Trial II: Among 12 hybrids evaluated, none of test hybrids were superior compared to M 35-1 and 
SPV-2217  recorded significantly superior grain yield of 5848 kg/ha and fodder yield (9.7 ton/ha) compared to M-
35-1 (4042 kg/ha and 7.6 ton/ha). 

 
Publications: Twenty nine research publications (10 International and 19 National) including 2 book chapters, exclusively 
on rabi grain sorghum have been published during the period. 

2. Sorghum agronomy (S Ravi Kumar) 
The results from 1R trial indicate that among the test hybrids, the grain yield of SPH 1741 and 1763 were significantly 
superior to check hybrid CSH 15R at Tandur, while SPH 1763 performed better at Gulbarga and SPH 1764 at Parbhani. The 
check hybrid CSH 15R performance was better than the test cutlivars at two centers i.e., Dharwad and Rahuri. 
Inconsistency in superiority of a given genotype across centers led to nonsignificant mean grain yield among the rabi 
hybrids. The rabi extended sowing window trial indicates similar trends at both Rahuri and Tandur with the second fortnight 
of September sowing producing higher grain yields. Later dates of sowing during October and November showed a declining 
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trend in grain yield of rabi sorghum. The most important management component that influenced rabi sorghum was irrigation 
that reduced grain yield by 27% as compared to complete package of practices. The absence of fertilizer input and thinning 
operation had a reduction in grain yield of about 22%. The interaction of three factors of farmyard manure @ 5 tons ha-1, 
along with green gram incorporation during kharif season followed by application of 60 kg N ha-1 to rabi grain sorghum gave 
the best optimal yield of 3.15 tons ha-1 at Tandur. The highest mean grain yield of about 2.4 tons ha-1, was recorded with 
the chemical potassium nitrate seed priming treatment. The increase over water priming and control was to an extent of 13% 
and 19% respectively. 

3. Sorghum physiology (SS Rao) 
Trial 1R:  Preliminary evaluation of diverse germplasm for rabi adaptation: Thirty-seven rabi sorghum landrace germplasm 
along with three checks were evaluated at Tandur, Bijapur, Solapur and Rahuri. Seven entries recorded early flowering than 
check include BRJ 40813, SSRK 13-1, SSRK 13-2, SSRK 13-7, RSV 1749, RSV1542 and RSV 1850 (65-70 d). The leaf 
area index (LAI) showed significant positive relationship with plant height, 1000-grain weight, and grain yield (r= 0.441, 
0.464, & 0.567; P0.01 resp.; N=38) under severe pre- and post flowering drought stress conditions. Entries maintained 
higher SPAD include RSV1785, BRJ 3121, and SSRK 13-2 (51-52) than check. The SPAD values at flowering were 
positively related to grain yield (r= 0.399, P0.05 resp.; N=38) indicating the importance of higher total chlorophyll for 
realizing higher yields under drought conditions.  Genotypes produced significantly superior biomass yields than check 
includes BRJ 29914 (55 % more), and SLV 188, while, entries SLV 181, Phule suchitra were on par with check CSV 22R. 
Entries recorded higher yield include RSV 1542 (26.4%), RSV1850 (12%) and SLV 182 (12%)  (43- 49 g/pl than check 
CSV22R (39.0 g/pl).  
 

Trial 2(M) & 3(S): Phenotyping advanced rabi sorghum entries for drought adaptation traits in medium and shallow soils:  
Sixteen advanced rabi-adapted sorghum genotypes were phenotyped in both medium and shallow soils at Bijapur, Rahuri, 
Solapur and Tandur. Average plant height decreased by 19.0 % in shallow soil over medium. In drought susceptibility index 
(DSI), entries CRS49 (0.591), RSSV167 (0.649), and RSV1640 (0.693) showed less DSI means more plant height stability 
under drought.  Mean LAI decreased by 20.0 % in shallow soil over medium. BRJ 343 and BRJ 229 recorded higher LAI, 
while, BRJ 235, RSV 1544 and RSV 1640 showed least reduction in LAI under shallow soil stress condition and were stable 
across the soil depths. Average biomass production at flowering decreased by 35% in shallow soil over medium, RSV 1544, 
BRJ 229, and RSV 1620 had lower DSI for biomass and were stable across the soil depths. Relative leaf water content 
(RLWC) recorded at flowering reduced by 8.0% in shallow soil stress conditions over medium. CRS 50 was alone recorded 
superior crop water status in medium soil, while none was superior to check Phule Anuradha in shallow soil stress condition. 
Interestingly, higher RLWC resulted in more sink capacity (1000-grain mass) in shallow stress condition (r=-0.508; P0.05). 
SPAD chlorophyll units decreased by 11.5% in shallow soil stress conditions over medium. Entries, CRS 49 and RSV 1620 
were superior for SPAD in medium soil, while none was superior to check in shallow soil. BRJ 376 was alone was stable for 
SPAD across soil depths. Mean grain yield ranged from 1739 to 2427 kg ha-1 and 1051 to 2266 kg ha-1  in medium and 
shallow soil, respectively. On overall mean basis, none was significantly superior to check Phule Suchitra in medium soil. In 
shallow soil, entries RSV1544(36%) and RSV1620 (9%) were on par with check Phule Anuradha. Grain yield decreased by 
25% in shallow soil depth over medium. In terms of DSI for grain yields, RSV 1544 (DSI=0.030), and BRJ 229 (DSI=0.666) 
were relatively more stable than checks under terminal drought and heat stress conditions.  
 

Trial 4RF and 4Irrg: Phenotyping sorghum for key root traits associated with drought adaptation: Thirteen advanced rabi 
sorghum genotypes checks were characterized for root and shoot related traits in controlled above ground root chambers for 
drought tolerance. Mean plant height, decreased by 47 % in rainfed than irrigated control. Mean LAI and SPAD declined by 
20%, and 38% under moisture stress over control. RSV 1572 and BRJ 376 were superior for above traits across moisture 
regimes. Total biomass accumulation at flowering decreased by 36% in moisture stress than irrigated control and BRJ 229 
alone recorded 7.0% more biomass across the drought stress and irrigated conditions. The mean root biomass, root: shoot 
ration, root length, root volume, and root numbers declined by 141%, 79%, 16%, 139 % and 84%, respectively, in rainfed 
condition than in irrigated. Root number per plant at maturity varied in 25 to 49 in stress conditions. Entries, RSV 1672, 
Phule vasudha and BRJ 229 were superior to checks for key root traits under stress and non-stress conditions. 
 

5R. Drought alleviation of sorghum by using fertilizer nutrients and plant growth substances: A field experiment was 
conducted during rabi 2015-16 with an objective of assessing the scope for mitigating drought stress by soil application of 
potassium and micronutrients viz., Zn and Fe in sorghum beside studying the effects of foliar spray of plant growth 
substances (PGRs) on rabi sorghum growth and yield.  Recommended dose of fertilizer along with micronutrients (RDF + 30 
kg K2O /ha + Zn 12kg /ha + Fe 12 kg/ha) significantly (P0.05) increased the biomass components.  Grain yield had 
increased by 4.4% due to the soil application of RDF + micronutrients. Among the PGR treatments, application of 
plantozyme (seaweed extract) - 2 ml/ litre water - three sprays at 30, 60 & 90 DAS gave significantly higher (8.8%) leaf 
biomass at maturity than control, but it was on par with GA 25ppm foliar spray.  Among the PGR foliar sprays, grain yield 
continuously increased from T1 to T5.  PGR foliar spraying treatment  plantozyme (seaweed extract)- 2 ml/ litre water)  gave 
17%  increase in grain yield  over control, but it was on par with GA 25ppm, followed by 6-BA 50ppm, and NAA 50ppm. The 
PGR foliar spraying plantozyme (seaweed extract) gave about 7-10% increased grain yield over other treatments.    
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4. Sorghum entomology (VR Bhagwat, G Shyam Prasad & KS Babu) 
Introduction: In collaboration with AICSIP, total 175 genotypes received from six trials (IAVHT-DS, IAVHT-SS, AICSIP-
SPN-DS&SS, ASFR-IIMR, IASFN and ISFN), one trial on IAPHN (Aphid and shoot bug resistance nursery) were evaluated 
mainly for shoot fly, stem borer, sugarcane aphids and shoot bugs for resistance/tolerance at respective hot spot locations; 
Kovilpatti, Dharwad, Bijapur, Rahuri, Parbhani, Tandur, and Solapur. All the entries were evaluated under artificial condition 
by placing fish meal for shoot fly attractions. Whereas, the lines for stem borer were evaluated under natural conditions. The 
trials were vitiated at Tandur due to wild boar damage and low pressure of shoot fly. 
 
Pest scenario in sorghum: In Rabi sorghum, shoot fly (Atherigona soccata Rond.) is a major biotic constraint followed by 
stem borer (Chilo partellus Swin.), sugarcane aphid (Melanaphis sacchari Zehntner), and shoot bug (Peregrinus maidis 
Ashm.). They often occur sequentially or together. In most of the parts there were inadequate rains during Kharif as a result; 
Rabi crop did not receive good moisture. In Kovilpatti region, there was 18.6% shoot fly damage and stem borer damage 
was up to 28.6%. The population of ear head bug was up to 9.5%.  Midge incidence was high (19%) but low on K-8. Very 
low population of ear head caterpillars (7%). There were lower incidences of shoot bug (4%), aphid (3%) and mite up to 11. 
In Karnataka, particularly in Dharwad region, the incidence of shoot fly was 48.8% and stem borer was negligible (1%). The 
populations of aphids was low to moderate, where as head bug, shoot bug, ear head caterpillars were negligible during the 
cropping season. In Bijapur center, the shoot fly incidence was moderate to severe 22.5%; stem borer was up to 5.6%. 
Shoot bug damage was low (5%). Aphid damage was recorded up to 16.9%. The sorghum midge population was negligible. 
The head bug incidence was up to 11%.  Natural parasitism particularly, Coccinellids were observed up to 25%. In western 
Maharashtra, overall incidence of shoot fly (28%), stem borer (9%), aphids (up to 4 damage rating). The shoot bug incidence 
was low during seedling and later stage (up to 7%). The presence of Coccinella was sporadic in four fields (3-5/leaf). In 
Marathwada region, the shoot fly was moderate (7 %), stem borer (3.6%), shoot bug (< 5%) and the aphid incidence were 
up to 10%. In Vidarbha region, the shoot fly incidence was low to moderate (10%), stem borer (9%), aphid damage (10%) 
and shoot bug damage was recorded up to 4% mostly where sorghum was late sown near wheat farm.  
 
Shoot fly (Atherigona soccata, Rond):  
General trend: The shoot fly incidence recorded moderate to high (25-70%) at Dharwad, Parbhani, Rahuri and Solapur 
when evaluated under artificial conditions.  

Initial- advanced varietal & hybrids trials (DS): In IAVHT-DS trial, the range was from 19.1 to 64% DH with an average of 
33.2 % deadhearts.  The entries SPV 2407, SPH 1763, SPV 2408, CSH 15R and SPH 1799 were on par with resistant 
check, IS 18551.  

Initial -advanced hybrids and Initial varietal trial (SS): Across the locations and genotypes the range was from 19.5 to 64.2% 
deadhearts with an average of 33.2 % deadhearts. The entries SPV 2414, M-35-1, Phule Maulee, Phule Amruta, CSV 
26,SPV 2416, SPH 1836, SPV 2413 and SPV 2415 recorded least damage and on par with resistant check IS 18551. 

AICSIP for deep and shallow soil (AICSIP-SPN-DS & SS): These entries have selected from AICSIP trials for confirmation of 
their susceptibility for further use as resistant sources. Overall the range was from 27.5- 67.1% with an average of 39.3%. 
The entries SPVs 2221, 2217, 2330, 2232, 2345, 2225, 2230 and 2338 found promising. 

Advanced shoot fly resistance lines from IIMR (ASFR-IIMR): Across the locations and genotypes, the deadheart % range 
was from 28.2 to 68.6% being an average of 36.5%. The  entries that recorded lowest deadhearts (<45%) are EC 19 x EP 
133-2-3, EC 15 x EP 57-6-1, EC 12, LG Kumbhari local, CSV 22, EC 15, NSJB 6596, PU 6, PU 10-1, PU 15, ELG 4 , POP 
52 and  Surthi.  

Initial and Advanced lines for shoot fly resistance (IASFN): Across the locations and genotypes, the deadheart % range was 
from 29.3 to 71.3% the average being 39.3%. The entries RSV 1960, RSV 1978, NRCSFPR09-3(3), AKSV 155R, RSV 
1918, RSV 1687, SLV 145(2), RSV 1410 (2), RSV 1880, RSSGV 3 and RSV 1904 low deadhearts (< 40.0%) and were on 
par with IS 18551. 

Initial lines for shoot fly resistance (ISFN): The breeding lines contributed by IIMR evaluated for shoot fly resistance. Overall, 
the range was from 23.9 to 68.2% with an average of 38.4%. The entries SLV 142, SLV 94, SLV 169, SLV 182 and SLV 181 
were shown promise against shoofly resistance. 
 
Spotted stem borer (Chilo partellus, Swinhoe) 
General trend: The stem borer incidence particularly deadhearts % was moderate (<20%). The stem borer damages were 
recorded up to 100% at Kovilpatti.  

Initial- advanced varietal & hybrids trials (DS): In IAVHT-DS trial, the range was from 8.2 to 27% DH with an average of 16.2 
% deadhearts.  The entries  local check,  SPH 1801, SPH 1830 and  SPV 2405 recorded low stem borer damage and were 
on par with resistant check IS 2205.  
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Initial -advanced hybrids and Initial varietal trial (SS): Across the locations and genotypes the range was from 7.2 to 22.0% 
deadhearts with an average of 14.3 % deadhearts. The entries Local check, SPH 1801, SPH 1830 and SPV 2405 recorded 
low stem borer deadhearts. 

AICSIP for deep and shallow soil (AICSIP-SPN-DS & SS): Overall the range was from 10.8 to 33.7% with an average of 
19.6%. The entries SPV 2334, SPV 2139, SPV 2217 and local check recorded <15% deadhearts due to stem borer. 

Advanced shoot fly resistance lines from IIMR (ASFR-IIMR): Evaluated at Parbhani only. The range was from 4.4 to 14.7% 
being an average of 8.3%. The entries that recorded lowest deadhearts (<5%) are EC 19 x EP 133-2-3, EC 15, EA 11 and 
PU 6  

Initial and Advanced lines for shoot fly resistance (IASFN): Evaluated at Parbhani only. The deadheart % range was from 
5.3 to 36.3% the average being 11.9%. The entries PBR 110, RSV 1410, PBN-ENT-2, SLR 138 and SLR 72 recorded low 
deadhearts (<10%).  
 
Head bug (Calocoris angustatus): Head bug damage rating at milk stage was recorded in Kovilpatti. The damage range 
was from 2.3-7.5 in the scale of 1-9 averaging 5.5. The entries that recorded <4 damage rating in AICSIP trials are: LC, SPV 
2412, SPV 2410, Swarna, TAM 428, SPV 2220 & SPV 2281. 
 
Sugarcane aphids (Rhophalosiphum maidis): The data on aphid damage was recorded in the scale of 1-9 at Bijapur 
only. The range was from 1 to 7 with an average of 3.5 damage rating. In AICSIP trials the entries that recorded low damage 
(<3) are SPH 1764, SPH 1828, SPH 1830, SPH 1833, SPV 2412, CSH 15R, SPVs 2221, 2217 and 2139. In IAPHN trial the 
damage range was 3.3 to 5.9 with an average of 4.3. The entries that recorded <4 damage rating are: EP 12, ICSV 93046, 
IS 2205 and IS 2235. 
 
Shoot bug (Peregrinus maidis, Ashmead): The shoot bug damage rating was observed in the scale of 1-9 at Bijapur. 
There were meager incidence (1-3 rating). The entries could not select due to very low incidence of shoot bug in the trial. In 
IAPHN trial, there was poor incidence of shoot bug (1-4) with an average of 1.6 damage rating. The entries M-35-1, IS 2235, 
CRS 11, CSV21R, ICSV 93046, SLB 81 and Hathi kuntha recorded 1 damage rating. 
 
White grub (Holotrichia spp): The damage due to white grub was recorded (scale 1-9) at Parbhani in some of the trials. It 
was found that the damage was scattered but relatively higher in light soil than heavy soil.  The range of damage range was 
from 1.33 to 5.33 with an average of 3.39. The data could not consider since the data was not significant at 5% level and 
had high CV%. However, entries EP 57, LG Kumbhari, PU 10-1, EC 15, NSJ 6596, EG 26, SLV 145 & M 35-1 recorded 
lower damage (<3). 
 
New IPM module for pest management: A set comprising seven treatments replicated thrice with 12 rows of 5 mt each 
(5.40 sqm plot size) were evaluated at Bijapur, Dharwad, Kovilpatti and Rahuri. The objective is to find out alternative to the 
outdated insecticides and identify cost effective and eco-friendly components for the management of major pests in Rabi 
sorghum. It was found that when the seeds of either Phule Yashoda or K-8 variety treated with Imidacloprid 70 WS  @ 3 
g/kg seed and sprayed with NSKE @ 5 % at 45 DAE reduced shoot fly damage at Bijapur and Rahuri and stem borer 
damage at Bijapur and Kovilpatti. This treatment (T3) recorded highest grain and fodder yield. Alternatively The application 
of seed treatment with Imidachloprid 70 WS @ 3 g/kg seed to improved variety was also effective in reducing shoot fly 
damage at Kovilpatti and Dharwad (T1), whereas, the stem borer damage was reduced at Dharwad and Rahuri when 
sorghum intercropped with legume (4 rows of chickpea: 2 rows of sorghum) after treating the seeds with Imidachloprid 
70WS @ 3g/kg seed (T2). In a nutshell, all first three treatments were more effective in reducing pest damage and gaining 
cost effective grain and fodder yield than farmers’ practice.    
 
Future works plan Rabi 2015-16: 
 Germplasm: Exploring new improved resistant sources through evaluation of Germplasm accessions at hot spot 

locations. 
 Shoot fly: Dharwad, Parbhani, Solapur, and Rahuri centre to be continued at hot-spot for shoot fly screening.  
 Stem borer: Kovilpatti, Bijapur and Parbhani centre to be considered as hot-spot for testing stem borer resistance. 
 Aphid/shoot bug: For aphid and shoot bug, Rahuri, Bijapur and Solapur may be considered.  
 Midge: It is not regular pest but incidences recorded occasionally at Dharwad, and Kovilpatti. These centers may be 

considered as testing spots for midge. 
 Biopesticides/new molecules: Evaluating of bio-pesticides and new molecules may be taken up on payment basis for 

conducting in-door and out-door trials. 
 Large scale IPM: Large scale IPM trials through on-farm testing (OFT) initiated at Parbhani. Other centers need to 

follow up. 
 Organic IPM:  Efforts initiated at Bijapur and Tandur need to make more efforts at other locations too. 
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5. Sorghum pathology (IK Das) 
Disease situation: Disease situation in farmer’s field was surveyed in Maharashtra. Survey of farmers’ fields (cv. Phule 
Revathi and CSV 26) showed prevalence of few foliar and stalk diseases. The leaf blight was moderate (3.7), rust was low 
(2.5 on 1-9 scale) and charcoal rot incidence was around 10%. Severe drought occurred in Marathwada region and no major 
sorghum diseases except minor incidence of grain smut was reported in farmers’ field in this region in Maharashtra. In 
experimental conditions diseases like charcoal rot, downy mildew, leaf blight, rust and sooty stripe were noted at different 
locations. Incidence of charcoal rot was noted across the rabi sorghum areas but severity was low to moderate (10 t0 20% 
severity index). Late season lodging of crop lodging was noted at Bijapur and Solapur areas area in experimental plots. Low 
and sporadic incidence of downy mildew were noted only in Solapur region (0 to 10%). Minor incidences of leaf diseases like 
rust, leaf blight and sooty stripe were reported from Solapur and not from any other locations.  
 
Initial and advanced variety and hybrid 
Charcoal rot: Forty-four rabi sorghum varieties and hybrids (IAVHT- deep soil & IAVHT- shallow soil) were evaluated for 
charcoal rot resistance in hot spot locations in Maharashtra and Karnataka. Disease incidence ranged from low to high in 
different locations. Ranges in different charcoal parameters were- incidence 8.0 to 30.1%, lesion length 8.2 to 28.1 cm and 
CR index 9.2 to 27.6. All the test entries behaved as moderately resistant to charcoal rot. Promising deep soil entries for CR 
resistance were varieties SPV 2411, SPV 2403, SPV 2412 and SPV 2410 and hybrids SPH 1801, SPH 1831, SPH 1828 
and SPH 1833 (CR index <20). Promising shallow soil entries for CR resistance were varieties SPV 2418, SPV 2417 and 
SPV 2420 and hybrids SPH 1836 and SPH 1835 (CR index <15).  

Other diseases: Foliar diseases incidence was low to moderate and sporadic due to dry weather conditions during rabi. 
Leaf blight was moderate (range 3.7 to 5.0 on 1-9 scale) at Solapur while the downy mildew, rust, sooty stripe and smut 
were sporadic in nature and minor in severity. The hybrids SPH 1801, SPH 1834, SPH 1764 and SPH 1799 and the 
varieties CSV 29R and SPV 2412 recoded relatively less leaf diseases and were promising for leaf disease resistance 
during rabi season. 

Stay green: Stay green is an important character that imparts charcoal rot resistance to sorghum genotype. Top five leaves 
were observed for greenness at the time of maturity. Number of green leaf per plant was counted entry wise and data were 
analyzed. Number of green leaf at maturity ranged from 1.5 – 2.7 (out of max 5). Varieties SPV 2411, SPV 2412 SPV 2413, 
SPV 2414, and SPV 2420 and the hybrids, SPH 1763, SPH 1830, SPH 1803, SPH 1831, SPH 1805 and SPH 1836 
recorded more than 2.0 green leaves at maturity.  

Flowering time: Number of days taken to 50% flowering varied from 62 to 83 among entries (national mean). Among the 
test entries none flowered before 60 days or after 80 days. There were variations in flowering time at different locations as 
shown by location means. Flowering took less time at Gulbarga (48 to 69 days), then at Solapur (65 to 86 days) and more at 
Parbhani (69 to 90 days). Few earliest to flower shallow soil entries were Phule Anuradha and SPV 2416 and that for deep 
soil entries were SPH 1764, SPH 1830, CSH 15R, SPH 1802, SPH 1832, SPH 1829, SPH 1801 and SPH 1763 (<65 days).  

Charcoal rot nursery: Eight entries were evaluated for charcoal rot resistance at host spots. CR index varied from 15.3 to 
19.6 suggesting moderately resistant CR reactions for entries. On national mean CR index varied from 15.3 to 19.6 
suggesting moderately resistant CR reactions for entries. RSV 1876 and RSV 1945 were top two entries with less CR index 
were (15.3 to 15.7) and relatively less lodging (<35%). The variety RSV 1924 and RSV 1945 recorded more than 3.0 green 
leaves at maturity. 

6. Frontline demonstrations (Rajendra R Chapke) 
During rabi 2015-16, 377 frontline demonstrations (FLDs) on sorghum were organized in seven districts across the three 
major rabi sorghum growing states viz., Maharashtra, Karnataka and Telangana. Latest Sorghum varieties viz., CSV 29R, 
CSV 26R, Phule Suchitra, Phule Revati and Parbhani Moti were demonstrated along with locally popular  cultivar as a check 
in farmers’ fields at different locations. 
 
The demonstrated Sorghum varieties gave 52 per cent higher grain and 38 per cent fodder yields than the local checks. On 
an average, the demonstrated varieties could earn net returns of Rs. 35,946/- on the cost of Rs.15,860/- per ha, which is  65 
per cent more than the local check. Moreover, fifty demonstrations were organized on 20 ha in rice-fallows with CSH 25, 
CSH 16 and CSH 14 hybrids. The results are awaited as they were sown late in January, 2016. 
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Report on monitoring of AICRP on Sorghum trials - Kharif 2015 
 

Aruna C. 
ICAR-Indian Institute of Millets Research, Hyderabad – 500030 (aruna@millets.res.in) 

Introduction: Kharif 2015 AICSIP trials were monitored during September to October, 2015. Twenty three AICSIP and 
voluntary centers were monitored by DSR and AICSIP scientists for proper conduct of the trials, monitoring the prevalence 
of biotic and abiotic stresses and other relevant issues. Composition of the monitoring team and their dates of visit are 
presented in Table 1. The monitoring teams visited respective centers & submitted their reports, which have been 
summarized center-wise below: 
 

Table 1. Details of the monitoring teams for AICSIP trials during kharif 2015 
Center Team members Date 

Palem SS Rao (Phy), SK Manoranjitham (Patho), VP Kataria (Br)    11 Sep, 2015 
Coimbatore & Kovilpatti Ganapathy KN (Br), Yogendra Singh (Patho), DH Patil, and Sonalkar VU (Ento) 29-30 Sep, 2015 
Dharwad & Chamarajnagar VA Tonapi, HV Kalpande, Kranthi kumar 3-4 Sep, 2015 
Solapur, Phaltan and Rahuri Ravi Kumar S (Agro), Ashvathama VH (Phy), RB Ghorade (Br) 13 Aug, 3 Sep, 29 Sep, 2015 
Akola, Parbhani & Buldhana   Aruna C (Br), BB Kushwaha (Agro) and Shekarappa (Ento) 6-8 Oct, 2015 
Indore G Shyam Prasad (Ento) and K Hariprasanna (Br) 30 Sep, 2015 
Surat, Mangrol, Deesa Sujay Rakshit, Md. Ilyas, SJ Trivedi and SK Chawda, SK Chongtham, B Davda 14-15 Sep, 2015 
Udaipur, Diggitonk B Venkatesh Bhat, Sunil Gomashe  28 Sep-  1Oct, 2015 
Bapatla B Subbarayudu, P Sanjana Reddy and S Ravikumar 1 Oct, 2015 
Hisar, Pantnagar, Ludhiana IK Das, BR Ranwah, SJ Trivedi and RS Chandel  20-24 Sep, 2015 

 
1) PALEM 
General observations 

 The kharif sorghum trials were sown during the first week of June 2015. The total rainfall received during the 
cropping period until 10 Sept 2015 was 296.0 mm which is far lower than normal rainfall of about 448.2 mm during 
the corresponding period, thus amounting to about -34% deficit. There was assured rainfall occurred in June 
month that helps in completion of sowing operation in first week of June in breeding trials. The trials in other 
disciplines were sown during second or third week of June only.  

 Prolonged drought spells occurred both in July and August. The distribution of rainfall indicated that it was highly 
erratic with prolonged drought and heat periods in July and August.  The crops experienced more than three 
weeks of severe early to mid-season drought. Because of initial prolonged drought, the seedling establishment 
and crop height decreased in some entries. Single protective irrigation was given to some breeding trials as per 
necessity to avoid severe desiccation. At the time of monitoring the crops were at soft-dough to hard dough stage 
and likely to face severe terminal drought unlike rains are not received at harvest. 

 The mandate of Palem centre is enhancing productivity levels of sorghum through development of high yielding 
and dual purpose cultivars with resistance to biotic and abiotic stresses. The cultivars released by this centre were 
PSV-1, Palem-2, PSV 56 (Srisaila) and PSH-1, ASH-1 which were popular among farming community. Another 
recently (2015) released variety namely “Palamurujonna” a high yielding dual purpose and grain mould tolerance 
is being promoted in farmer fields. 

Breeding 
 All the trials were organized as per the technical program allotted to the centre. The conduct of the trials was very 

good including field management, data collection and note book maintenance.  
 Moderate incidence of biotic stresses (shoot fly, grain mold, head bug) observed.  
 The promising entries in various trials are listed below.  

o AHT-GS:  1015, 1011, 1005, 1004, 1006, 1007, 1008, 1013, 1059, 1056, 1109, and 1111 showed very good 
biomass production and grain yielding ability based on visual filed performance. Some entries such as 1062 
are showing variation.   

o AVT-GS: Entries#2012, 2011, 2010, 2014, 2056, 2060, 2054, 2052, 2107, 2108, and 2105 were promising 
based on visual biomass production, panicle and grain traits.      

o IHT-GS: Entries #3005, 3015, 3013, 3002, 3011, were promising based on agronomic desirability, panicle 
and grain traits.  In contrast, entries 3017, 3010, and 3012 were showing variation.     

o IVT-GS: Entries #4008, 4005, 4015, 4004, 4003, 4007, and 4016 were promising based on agronomic 
desirability, panicle and grain traits.      

 Other station trials under different stages of evaluation include 1) evaluation of pre-release sorghum varieties 
AVTGS–I, 2) evaluation of pre-released sorghum varieties AVTGS–II, 3) evaluation of pre-released sorghum 
varieties IVTGS–1, 4) evaluation of pre-released high yielding dual-purpose nominated sorghum entries, 5) 
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maintenance of yellow pericarp sorghum germplasm lines, and 6) high yielding dual purpose and grain mould 
tolerant sorghum-F6 progenies advancement. 

Agronomy 
 Two trials in Agronomy were planted in June third week.  In general, the crop stand and agronomic superiority are 

good. The crop exposed prolonged dry spells during pre- and post-flowering stages.  
 In the trial on prioritizing of inputs in Kharif sorghum, the conduct of the trial was good. The treatment T6 i,e., Full 

package of practices minus seed treatment with PSB, and Azospirillum, was on par with Full package practices 
visually at this stage.  

 In another trial namely intercropping of sweet sorghum fodder with forage legumes under different nutrient 
management, the conduct of the trial was good. The sweet sorghum entry CSV24SS did not flowere, may be due 
to severe midseason drought. Both treatments C4- sweet sorghum plus fodder cowpea 2:1 ratio and C5- sweet 
sorghum plus fodder cowpea 2:2 ratio were on par but superior to others.  

Pathology 
 Three pathology trials were planted on 13 June 2015 and the crop management and data collection are good.  
 In view of drought conditions, there was no significant incidence of foliar diseases, while the moderate incidence of 

grain mold was recorded.  
 The AICSIP trials namely AHT-GS, IHT-GS, AVT-GS, IVT-GS, were planted as per plan and recording of 

observations was in progress and grain yield too will be recorded.  
 Most of the entries were free from pest and diseases, while susceptible check Bulk Y recorded 90-100% grain 

mold incidence. Many entries were free from grain mold disease incidence except IVT-4057 (Rep II), AVT-2007 
(Rep-I), AHT-1110, IHT-GS06 & AHT 1101 where in, about 90% grain mould incidence (Grade 9) was observed.  

 Rainfall received was less than 70mm after sowing of the pathology trial.  
 Since palem is hotspot centre for sorghum grain mold disease, the breeding trial entries which as sown (D/s 08-

06-2015) six days prior to pathology entries (13.06.2015) had recorded the highest grain mold incidence.  
 Minor incidence of Anthracnose (up to Grade 2) and zonate leaf spot was noticed.  
 It was advised to sow all pathology trials on the same date (s) or next day of breeding trials so that there is enough 

grain molds occurs.  
Entomology 

 Four trials were sown on 19-06-2015. The conduct of the trials was good.  Shoot fly infestation was ranged from 
13 (resistant) to 70% (sucspt.).  The promising entries are listed below 
o AHT-GS: SF and SB Res.nos.1004, 1005, 1009, 1052, 1060, 1063, 1102, 1108.  
o IHT-GS: SF res.nos 3007, 3011, 3013, 3054, 3064, 3056, 3059,3108,3102, 
o AVT-GS: SF: 2005, 2011, 2012 ,2054, 2062, 2055, 2112, 2103, 2111 
o IVT: SF:4010, 4008,4018,4067,4065,4052,4061,4063,4109,4118,4101,4107,4116  

 Promising entries identified for stem borer are as follows: 
o AHT: 1005, 1007, 1010, 1013, 1014, 1015, 1060,1064,1061,1059, 1102,1104,1107,1109 
o AVT : 2001, 2011,2056, 2060, 2055, 2061, 2113, 2104, 2107 
o IHT: 3001, 3014, 3016, 3009, 3055, 3057, 3060, 3066,  
o IVT: 4013,4017,4001,4012, 4051, 4054, 4067, 4072, 4120, 4122, 4111and 4114.  

 Minor incidence of ear head bug was noted. The two sowings were not carried out to assess the damage caused 
by shoot fly and stem borer separately. Grain yield may be recorded at physiological maturity. 

Suggestions & recommendations 
 The rainfall quantum and its distribution are highly erratic during kharif 2015 at Palem. There is an opportunity to 

evaluate visually and identify the genotypes for midseason drought and heat stress conditions prevailing during 
the current kharif season.   

 In initial hybrid and varietal trials, some entries are looking like B-lines not like hybrids or varieties in terms of 
height, vigour and biomass production.  Hence, care should be taken that they should not be entered in AICSIP 
trials which merely consume lot of resources. 

 In breeding and other trials, protective irrigations given maybe mentioned in the data booklet for comparisons with 
other locations.  

 In all Agronomy trials, NPK status of soil prior to sowing and at harvest should be done for estimating nutrient 
uptake and use efficiency.  

 Use of sprinklers for screening for grain mold tolerance to be explored in the absence of natural infection due to 
inadequate rainfall.  

 The two sowing dates need to be carried out to assess the damage caused by shoot fly and stem borer 
separately. Grain yield may be recorded at physiological maturity in all entomology and pathology trials. 

 The team suggested that Palem centre in collaboration with IIMR should organize a separate meeting on 
utilization and value addition of “Yellow Jowars” as many farmers in Mahbubnagar district cultivate yellow 
sorghums in large areas as their preferred choice than hybrids.   
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2) COIMBATORE 
General Information 

 The rainfall received from June to September was about 100 mm.  
 Continuous dry spell was observed throughout the crop growth stages.  
 Trial conduction was satisfactory and crop condition was good.  
 Bird damage was observed in many trials and measures to control the bird damage were advised.  
 The crop was in post flowering to maturity stage. 
 A total of 11 breeding, 9 entomology, 7 pathology, 4 agronomy and  1 sweet sorghum trials were conducted. 

Breeding  
 In grain and dual purpose trial, two AVT, two IVT/IHT and one inter-institutional hybrid nursery trial were 

conducted.  
 In forage sorghum trials, one IAVHT multi-cut trial, two single cut initial and advanced trials, one seed yield forage 

trial were conducted.  
 One IAVHT sweet sorghum trial was also conducted.   
 There was one experiment on forage F2 and F4 materials obtained from IIMR. 
 The kharif grain sorghum breeding trails were sown on 30-6-2015, forage and sweet sorghum trials on 10-6-2015. 
 Few hybrid entries from inter institutional hybrid program were very tall and off-types were also recorded. 
 Single cut forage entries were harvested.  
 The promising entries in each of the trial are as given below.  

AVT-GS  : 2007, 2053 and 2109  
IVT-GS  : 4008,4007,4067,4061,4103 and 4124  
AHT-GS  : 1007, 1014, 1010, 1059, 1051, 1063, 1104, 1107 and1110  

IHT-GS  
: 3017, 3008, 3006, 3060, 3056, 3067, 3111, 3102 and    
  3113  

IIHT  : 115, 101,129,203,211,214,316,328 and 325  
SYT  : 105, 104, 152, 153,207 and 206  
IAVHT-Multicut  : 5011,5007, 5051,5054, 5110  
IAVHT-SC  : 7007, 7022, 7001, 7064, 7056, 7111, 7101 and 7117  
AVHT-SC  : 6004,6002,6005,6054,6059,6101,6102,6104  
IAVHT-sweet  : 8016,8019, 8001, 8069,8067,8062,8109,8105, 8117  

 
Agronomy  

 The agronomy trials were sown during 5-7-2015. 
 Three different trials were conducted as given below 
 Trial 4K: priority inputs in kharif grain sorghum: The different treatments included control, full package of practice 

(FPP) without fertilizer, FPP minus weed control, FPP minus plant protection, FPP minus seed treatment with PSB 
and Azospirillum, FPP minus thinning, FPP minus improved cultivar (Co-30). Different in treatments were reported 
especially for plant stand at thinning per plot and days to 50% flowering.  

 Trial 5K: Intercropping of sweet sorghum fodder with forage legume under different nutrient management: In this 
trial sole sweet sorghum, sole cowpea, sole cluster bean and in combinations were conducted. In fertilizer 
management 75% RDF to sorghum and 100% RDF to sorghum were conducted. Differences in plant height at 
harvest and differences days to 50% flowering were reported. The trial was harvested.  

 Trial 7K: complete mechanization in sorghum. Different experiments to save time and labour for sorghum 
cultivation was conducted. Mechanized weeding in sorghum with spacing of 45 x 15 was observed to be difficult. 

 In addition to the above trial, one trial on evaluation of HCN content in different stages in multi-cut sorghum was 
conducted. There were differences in HCN content observed in genotypes and stages.   

Entomology 
 The entomology trials were sown during 23-7-2015.  
 The promising shoot-fly entries in each of the trial is as given below 

AHT-GS  : 1005, 1010, 1006, 1114 
AVT-GS  : 2001, 2052, 2051 
IHTGS  : 3011, 3014, 3007, 3009, 3012, 3106 
IVT-GS  : 4004, 4063, 4111 
IAVHT-MC  : 5060, 5057, 5061, 5109, 5113, 5110 
IAVHT-SC  : 6008, 6056, 6107, 6109 
IAHT-MC  : 7002, 7019, 7121, 7008, 7061, 7055, 7066, 7117, 7121, 7108, 7105, 7116 
IAVHT-SS  : 8006, 8015, 8067, 8063, 8107, 8110, 8105, 8102, 8118 
AICSIP-SPN : 903, 909, 912, 904, 928, 948, 932, 927, 924, 942, 930, 962, 970, 975 

Pathology 
 There was seven trials conducted in pathology 
 The trial was sown late during 10-8-2015.  
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 There was not much disease pressure for anthracnose and downey mildew 
 Downy mildew incidence was recorded in entries AHT-GS 01, AHT-GS 05, AHT-GS 1011, AHT-GS 1057, AVT-

GS 4020. 
 
3. KOVILPATTI 
General information  

 Monitored two trials AVT-GS and IVT-GS.  
 The crop was well managed and crop condition was good with good plant stand.  
 Low incidence of leaf blight was observed in both the trials.  
 Bird damage was also observed. 

Breeding  
 The entries 2003, 2008, 2009, 2051, 2110 recorded high per cent of off types. The promising entries recorded are 

as given below. 
AVT-GS : 2012, 2010, 2060, 2057, 2055, 2103, 2110, 2113 
IVT-GS : 4021, 4020, 4005, 4015, 4012, 4066, 4058, 4051, 4064, 4062, 4061, 4067, 4111, 4107, 411 

Suggestions and general comments (Coimbatore and Kovilpatti) 
 Bird damage was observed in trials at both TNAU, Coimbatore and ARS Kovilpatti and was asked to take 

necessary action to control bird damage (Action PI-Coimbatore and Kovilpatti)  
 Dr. Selvi, PI of TNAU, Coimbatore requested for seed samples of 'A' lines of released hybrids. Similarly the Dr. 

Malini (Breeder) requested for seeds of colored sorghum lines and early sorghum lines. A formal request was 
asked to be sent to IIMR and I have informed the same the germplasm and seed unit.  

 Dr. Malini (Breeder), ARS, Kovilpatti requested for sending of Rabi trials as they are major sorghum growing 
season in Tamil Nadu as they especially receives rain from North east monsoon during October-November 
(Action: PI, Trials and Nurseries) 

 
4. DHARWAD 

 In AICSIP Initial Varietal Trial total entries were 25. The conduction of trial was good. The promising entries 
observed were 4018, 4021 (Dwarf, early), 4002, 4008 (Dwarf), 4007 and 4003.  

 In AICSIP Initial Hybrid Trial total entries were 18. The conduction of trial was good. The promising entries 
observed were 3015, 3006, 3005, 3008 and 3007.  

 In AICSIP Advanced Varietal Trial total entries were 14. The conduction of trial was good. The promising entries 
observed were 2003, 2012, 2010, 2002, 2004, 2007 (Dwarf, early).  

 In the entry no. 2009 admixture of tall and dwarf plants were observed. The entry no. 2013 found late.    
 In AICSIP Advanced Hybrid Trial total entries were 16. The conduction of trial was good. The promising entries 

observed were 1007, 1010, 1015, 1006, 1013, 1014 and 1001.  
 In AICSIP Inter Institutional Hybrid Trial total entries were 30. The conduction of trial was good. The promising 

entries observed were 114, 106, 129, 115, 101and 116.   
 In the entry no. 125, 102, 108, 103, 104, 112 admixture of  tall and dwarf plants were observed.  
 The entry no. 109 found good and late. The entry no. 123, 127, 128, 107 and 111 were very tall.   
 In Multilocation Varietal Trial total entries were 16. The conduction of trial was good.  
 In Multilocation Hybrid Trial total entries were 12. The conduction of trial was good.  
 In Station Varietal Trial-I total entries were 14. The conduction of trial was good.  
 In Station Varietal Trial-II total entries were 14. The conduction of trial was good.  
 In Station Hybrid Trial-I total entries were 12. The conduction of trial was good.  
 In Station Hybrid Trial-II total entries were 12. The conduction of trial was good.  
 In Testing of private Hybrids total entries were 08. The conduction of trial was good.  
 4 trials on evaluation of breeding material like B and R lines, advanced generation material, mutation etc. were 

conducted.  
 
4. CHAMARAJNAGAR 

 All the trials vitiated due to bird damagae and also midge.  
 

5. CRS, SOLAPUR 
General observations 

 There are two forage trials that have been laid out at CRS Solapur. The first one is Initial Varietal & Hybrid Trial 
(IVHT) where in 25 entries have been planted, while the second one is Advance Varietal & Hybrid Trial (AVHT) 
where in 10 entries are being evaluated in three replications.  
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 The first trial with a plot size of 4.8 m x 4.2m (16 rows) was sown on 19 June 2015, while the second trial with plot 
size of 2.4 m x 4.2 m (8 rows) was sown on 20 June 2015. The spacing adopted between row to row was 30cm, 
while there were 3 to 4 plants at each spot with in the row even after final thinning.  

 The experiments received five irrigations and there was no stress during the crop growth period. 
Breeding 

 In the IVHT trial there were two entries (7060 & 7069) that were early and at flag leaf stage, while there were two 
other entries (7071 & 7051) that were at flowering stage.  

 In the IVHT trial there was one entry (7068) which had a brown mid rib, while in AVHT there was one entry (6002) 
that was early and at flag leaf stage. 

Recommendations 
 Final thinning for single cut forage sorghum should uniformly leave 3 plants at each spot across all entries 
 

6. NARI, PHALTAN 
General observations 

 There were two AICSIP Breeding trials, one Agronomy and one Physiology trials that have been laid out at NARI, 
Phaltan.  

 The first one is Advance Varietal & Hybrid Trial (AVHT) which was sown on 09 June, while the high biomass trial 
was sown 06 June and the Agronomy trial was sown on 04 June 2015.  

 The Physiology trial was sown on 15 June 2015.  
 Plant stand in all the trials was good.  

Discipline-wise report 
 The Breeding trials consisted of few good visually potential entries like 8014, 8007, 8019, 8010,8018, 8016 and 

8003, while in the high biomass trial the following were found to be late maturing lines 9007, 9002, 9003,9005.  
 In the Agronomy trial the increasing levels of fertilizer doses did not visually indicate any differences in terms of 

growth and development.  
 Phenotyping experiment in Physiology trial were being evaluated in terms of different traits that were suitable for 

drought adaptation.  
 Observations were being recorded across various growth and developmental parameters. 

Suggestions/general comments 
 Observations that were being recorded were scrutinized and necessary advice was given to the personnel on 

methodology of taking necessary precautions especially in the Physiology trial. 
 

7. MPKV, RAHURI 
General information 

 The rainfall pattern in the region was erratic and not evenly distributed with three long dry spell.  
 Total rainfall was below 450 mm. 
 Infestation of shootfly and stem borer was observed to be around 20 %. 
 Area under sorghum at the center was about four hectare. 

Discipline-wise report 
 Five AICSIP trials were allotted in the Entomology discipline and five trials were conducted. 
 In station trials 2 sweet sorghum breeding and one sweet sorghum, physiological trials conducted at the centre. 
  List of the best entries in the trial is given below 

 
Trial Name Promising entries in the trials 
Sweet Sorghum Varietal Station Trial RSSV 499,RSSV 503,CSV 1955,RSSV 509 
Sweet Sorghum Hybrid Station Trial RSSH-150,RSSH-151,RSSH-50 
Physiological traits associated with high 
biomass accumulation in sweet sorghum 
genotypes and hybrids 

RSSV-382,RSSV-313, RSSH-313, RSSH-18 

IVT GS 4020,4004,4024,4003,4068,4067,4065,4073,found promising for shootfly reaction 
IAVHT SS 8007,8060,8067,8110,8102,8111,8110,8102,8111,8106 found promising for shootfly reaction 
IHT GS 3005,3006,3004,3107,appeared promising for shootfly reaction 
AHT GS 1011,1053,1108,1107,ICSV 745 appeared promising for shootfly reaction 
 

 Station program:  The station programme was well organized and involvement of different discipline in the 
programme was satisfactory with proper integration. 

 The cohesiveness among the different scientists working at the centre was good. 
Suggestions/general comments 

 The bird damage in the trials were observed upto significant level and it needs to be controlled. 
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8. PARBHANI 
General information 

 The kharif sorghum trials were sown during last week of June 2015. The total rainfall received during kharif crop 
season (St week 22-39) was 406.3 mm in 28 rainy days which is far lower than normal rain fall of about 755mm. 

 Prolonged drought spells occurred both in July and August. The distribution of rainfall was also erratic.  
 The crops experienced severe early seedling drought followed by mid-August. Because of initial prolonged 

drought, the seedling establishment and crop height decreased in some trials.  
 Single protective irrigation was given as per necessity to avoid severe desiccation.  
 Five  grain sorghum breeding trials, 3 agronomy trials, 6 entomology and 9 pathology trials were sown under 

AICSIP  
 The crop is in late dough to physiological maturity stage.  

Breeding  
 Five breeding experiments were allotted to the centre under AICSIP and all the five were sown during 20-23 June. 

Crop stand was good and crop was free from pests and diseases. But there was severe drought affect in all 
breeding trials. 

 Four station trials two on grain sorghum and two on forage sorghum genotypes were sown. Besides these, there 
was one state level preliminary hybrid trial 

 There was one experiment on evaluation of sorghum land races for Hurda purpose.  
 The segregating material at different stages of development and the seed production plots were also visited. 
 Some genotypes such as 2051, 2110, 221, 101, 129 etc were found to be non-uniform, and sterility was noticed in 

some entries of IIHT (119, 213, 108 etc) 
 The promising entries in various trials are listed below.  

 AHT-GS:  1002, 1004, 1014, 1102    AVT-GS:  2005, 2013, 2053, 2108      
 IVT-GS:  4101, 4006, 4015, 4123, 4116      IHT-GS:  3055, 3067, 3051, 3067, 3111 and 3117  
 IIHT-GS:  117,105,227,113,111, 206      

 It was observed that because of drought, there was no uniform expression of the genotypes in the trials, AHT 
(GS), AVT(GS), IHT(GS) and IVT(GS), and hence these trials may be treated as vitiated. 

 In IIHT also there was no uniform stand, so instead of plot yield, yield of 10-15 random plants may be taken in 
order to get some information on relative performance of the genotypes. 

Agronomy 
 Three trials (1K C 2k and 4 K) were taken up under Agronomy programme . 
 1K (C): Response of pre-released sorghum genotypes to different fertility (Grain sorghum) with 16 treatments 

including 4 genotypes and 3 fertility levels 
 Date of Sowing: 20.06.2015 
 Crop condition is good clear cut response of pre released sorghum variety SPV 2250 to fertility levels, apparent 

difference were seen among fertility levels and genotypes based on visual agronomic rating. Among the sorghum 
test genotype SPV 2250 is performing better in 100% RDF as well as 75 % RDF also. (Visual observations). 50% 
flowering of SPV 2250 is early than other checks CSV 20, CSV 27 and SPH 1641(Local check). In sorghum 
variety CSV 20 lodging was 15 to 20 % in higher fertility level. 

 2 K: Integrated Nutrient Management in kharif sorghum-chickpea cropping system with nine treatments was sown 
on 21st June 2015  

 Overall crop condition is good, marked differences were observed among the treatments. Response of application 
of 75% RDN through inorganic fertilizer+25% RDN through vermicompost + seed   treatment with microbial 
fertilizers like PSB+ Azospirillum  was similar to  100% RDN through inorganic fertilizer were observed in visual 
observation . 

 4K Optimization of production factors under resource constraints (Priority inputs in kharif grain sorghum) with eight 
treatments was sown on 21.06.2015 

 Among the production factors full package of practices (FPP): fertilizer RDF + weed control ( Herbicide & hand 
weeding  + plant protection ( Application of insecticide and fungicide including seed treatment with fungicide) + 
seed treatment with PSB & Azospirillum+ thinning + improved hybrid and FPP minus seed treatment with PSB & 
Azospirillum were found in better  performance ( visual observation) .15-20 % damage was seen by biotic stress 
Shoot fly and stem borer/abiotic stresses( Dry spell  ). 

Entomology 
 Under AICSIP entomology, six experiments were taken up: AHT (GS), AVT (GS), IHT (GS), IVT (GS), Mutant trial 

and PRSN (ICRISAT) 
 All the trials were sown on 28th July to screen the entries under high shoot fly pressure. 
 At the time of monitoring, it was observed that the plant stand was poor in the trials which was due to heavy 

incidence of root grub. 
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 The data on shoot fly deadhearts show that there was heavy incidence of shoot fly, and we were told that the root 
grub menace started when crop was about two months old.  

 The team suggested the scientists to follow IPM practices for root grub right from planting and advised to apply 
metarhizium at the time of planting. 

Pathology 
 Nine trials were sown under AICSIP pathology: AHT (GS), AVT (GS), IHT (GS), IVT (GS), IAVHT (SS), NGN I&II, 

NGN III, PDRN and SMVHT 
 All the trials were sown on 19th June 2015. 
 The plant stand in the trials was found to be good and the trials were weed free 
 At the time of monitoring, the incidence of grain moulds and leaf diseases was found to be less  

 
9. AKOLA 
General information 

 In Akola, the total rainfall received   up to September 2015 was 644 as against the normal of 709.5 mm. First long 
dry spell 24 days (From 24th June to 18th July and the second dry spell of 20 days form 16th August to 4th 
September ).  Supplementary irrigation was given in critical stage during dry spell. 

 The crop was sown during third week of June and the crop is nearing physiological maturity. 
  Five grain sorghum breeding trials, one germplasm trial, 2 agronomy trials, one physiology trial, 11 entomology 

and 9 pathology trials were sown under AICSIP during kharif 2015 
Breeding 

 Five multilocation trials (AHTGS, AVTGS, IHTGS, IVTGS and IIHT) and one germplasm characterization trial were 
sown during 20-22nd June 2015.  

 The crop stand was slightly affected by the drought situation 
 Under CRP-Agrobiodiversity, 1700 germplasm lines were sown in augmented design. There were 200 early lines 

which flowered in 54-55 days. IC 289024 was found to be the earliest. 
 Besides AICSIP trials, 3 ICRISAT trials, four state level trials and six university level trials were conducted. 
 The breeding material comprising of AB lines, restorers, new MS line development programme, experimental 

hybrids, varietal selections and Wani sorghum selections were also visited. 
 The forage sorghum trials, IVHT-SC, AVHT-SC and IAVHT-MC were sown during 22-23 June. 
 The promising genotypes in different trials were 

AHT-GS: 1004, 1006, 1005, 1058, 1061   AVT-GS: 2001, 2005, 2058, 2054, 2062      
IVT-GS: 4014, 4004, 4005, 4054, 4074, 4067    IHT-GS: 3018, 3012, 3014, 3009, 3054, 3055 and 3066  
IIHT-GS: 118,125, 102, 122, 227, 216, 222 

 In AVT GS, 2051, 2009 and 2053 were found to be dwarf and not suitable as varieties      
 Sterility was observed in some entries of IIHT and the scientist was advised to make a note of it. 

Agronomy 
 Two AICSIP trials and one university trial were taken up under Agronomy. The trials were sown during 17-19th 

June 2015 
 1K (C): Response of pre-released sorghum genotypes to different fertility (Grain sorghum) was taken up with 16 

treatments including four genotypes and three fertility levels. 
 Crop condition is good clear cut responses of higher fertility levels are observed .Crop is in grain filling to 

physiological maturity stage. 
 Among the sorghum varieties SPV 2250 is performing better in 100% RDF as well as 75 % RDF also. (Visual 

observations).50% flowering of SPV 2250 test genotype is early than other checks CSV 20, CSV 27 and SPV 
669(Local check). In sorghum varieties CSV 20, and CSV 27 , 15 to 20 % lodging was seen in higher fertility level.  

 Another experiment, 2 K: Integrated Nutrient Management in kharif sorghum-chickpea cropping system was taken 
up with nine treatments using inorganic fertilizer, vermicompost and azospirillum in different combinations. 

 It is a long term experiment and the subsequent chickpeas crop will be grown without any fertilizer application to 
see the residual effect of treatments applied in kharif.  

 The third trial was a University trial on “Effect of BBF on moisture conservation and yield of sorghum” using four 
treatments. 

 Among the four treatments, Sowing on broad bed and furrow by tractor (180cmX 60cm) and Flat bed sowing at 45 
cm by Bullocks and opening furrow after every three rows are good performing .Crop is  in flag leaf stage, 
suffering by dry spell.  

Physiology 
 One physiology experiment: Trial 1k Phenotyping kharif sorghum germplasm  for mid –season drought adaptation 

was taken up with 30 entries 
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 The promising entries noted were SSRK 13-1, SSRK 13-5, SSRK13-7, SSRK 13-24, SSRK 13-25, SSRK 13-30   
and   SSRK 13-35 

 Lowest Height (Dwarf ) SSRK 13-25, SSRK13-27, 
 Dual Purpose: SSRK 13-30, SSRK 13-35, SSRK  13-24, SSRK 13-2 
 Early : SSRK 13-33, SSRK13-27 
 Very late Sweet sorghum type  SSRK13-8, SSRK 13-11, SSRK 13-39, SSRK13-6 (Deshi Type) SSRK13-26 

Entomology 
 Ten AICSIP trials, one ICRISAT trial and two University trials were conducted under sorghum entomology 
 All the trials were sown during 3-6 August 2015. 
 The incidence of shoot fly was high and data was noted on shoot fly incidence 

Pathology 
 Nine AICSIP trials and five station trials were conducted during kharif 2015. 
 The incidence of foliar diseases was found to be high, while not much grain mould was observed at the time of 

monitoring. 
 
10. BULDHANA 
General information 

 Two breeding trials (AHT GS and AVT GS) were sown on 20th July 
 The rainfall was erratic which affected the plant stand 
 Incidence of shoot fly and stem borer were very high and the panicle emergence was affected. The trials may be 

treated as vitiated 
Recommendations (for Parbhani, Akola and Buldhana) 

 The rainfall quantum and its distribution are highly erratic during kharif 2015 at Parbhani, Akola and Buldhana. 
There is an opportunity to evaluate and identify the genotypes for pre-and postflowering drought and heat stress 
conditions prevailing during the current kharif season.   

 It was recommended to note the sterility/fertility in each of the entries in the hybrid trials. 
 There are some non-tan entries in IVT (GS) trial, and the scientists were advised to take a note of them. 
 In the germplasm characterization trial, it was suggested to note down the promising entries for different traits and 

the same may be used in the improvement program. 
 In Buldhana, because of high shoot fly and stem borer incidence, the panicle emergence was affected and there 

was no uniformity of the plot. Hence it was suggested that the trials may be treated as vitiated. 
 In Parbhani also, the grain sorghum breeding trials were affected with severe drought and hence there was no 

uniform expression of the genotypes, and there were with many nodal tillers. The trials may be vitiated. 
 At Akola centre, the menace of root grub was very high, and it was suggested to follow IPM practices for root grub 

right from beginning by applying Metarhizium at the time of planting. 
 

11. INDORE 
General information 

 At Indore the crop was sown during 22-26th June, 2015, there after there was no rain for three weeks. From June 
11 to Sept 23rd the center received 1113.6 mm of rainfall in 33 rainy days. During July 16-29th, 2015 there were 
12 rainy days and 50 mm of rainfall was received leading to stagnation of water and low plant stand in Breeding 
and all Entomology trials. In all the trails there was moderate to severe incidence of stem borer.  

 The center has conducted six breeding trials (AVT-GS, IVT-GS, AHT-GS, IHT-GS, IAVHT-SS, IIHT; six under 
entomology AVT_GS, IVT-GS, AHT (GS), IHT (GS), IAVHT (SS), IIHT and four under Agronomy (1K(C), 1K(D), 
2K, 5K. Totally 20 AICSIP trials were taken up.  

 Apart from this center has taken up four station trials to evaluate varieties and experimental hybrids (SVT 1-20 
entries, SVT II- 20 entries), SHT-78 experimental hybrids, LxT- 50 experimental hybrids), maintenance of 23 MS 
lines, development and evaluation of restorers- 48 no. The center maintains 72 kharif germplasm. 

Breeding 
 The breeding trials were sown during 22-25th June 2015, and crop condition is satisfactory 
 Due to water logging certain entries did not germinate, resulting in poor plant stand.  
 There was moderate to severe incidence of stem borer and shoot fly in all the trials conducted. 
 In IAVHT-SS, it was observed that there was poor expression of entries. Considering data from this trial may not 

be appropriate. 
 The promising entries in each trial are listed below 

 IHT (GS): Good: 3012, 3018, 3066, 3109, 3102, 3115; Mixtures: 3003, 3016, 3053, 3103; Poor germination: 3017, 3111 
 AHT (GS): Good: 1001, 1004, 1055, 1114, 1058; Poor germination: 1010, 1051, 1056 
 IAVHAT (SS): Good: 8007, 8008, 8013; Late entries: 8057, 8001, 8110, 8066 
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 AVT (GS): Good: 2058, 2064, 2111 
 IVT (GS)- Visually none were better than the local check, Raj Vijay 1862 
 IIHT  

Entomology 
 The trials were sown on 26.6.2015, thereafter there were no rains and effective date of sowing was 18.7.2015. 

During July 16-29th there were 12 rainy days and 50 mm of rainfall was received leading to stagnation of water 
and low plant stand 

 Shoot lfy infestation could not be ascertained due to late stage of crop. Like all breeding trials there was poor plant 
stand due to water stagnation. No fish meal was applied. In all trials moderate to severe incidence of stem borer 
(10-20%) infestation was observed 

 Poor crop stand was observed in AHT GS, IHT GS and IVT GS 
 The promising lines for shoot fly and stemborer are as follows based upon visual rating: 

AHT (GS):   SF- 1008, 1053, 1101;  SB- 1061, 1103, 1110 
AVHT-GS:   SF- 2110, 2060, 2002;  SB- 2103, 2113, 2006, 2010 
IHT-GS:   SF- 3110, 3108, 3012;  SB- 3012 
IVT-GS:   SF- 4015, 4068, 4120;  SB- 4114, 4103, 4113, 4009 
IAVHT SS:   SF- 8009, 8106, 8054;   SB- 8110, 8053, 8058 
ICRISAT (SPRN):  SF- ICSV 705, ICSV 93046;  SB- ICSV 25019, ICSV 705, ICSV 93046  

Agronomy 
 The four agronomy trials were sown on 24.06.2015. The plant population was optimum. 
 There was moderate to severe incidence of stem borer and shoot fly 
 1K(C): Response of pre released sorghum genotypes to different fertility levels (GS): Based on visual observations 

SPV 2250 performed better at 100% RDF. CSV 20 showed 15-20% lodging at higher fertility levels. 
 1K(D): Response of pre released sorghum genotypes to different fertility levels (SS): Based on visual observations 

SPV 2268 and 2272 were performing better. Clear cut response of higher fertility level was observed. 
 2K: Integrated nutrient management in kharif sorghum- chickpea cropping system: Response of application of 

75% RDN through inorganic fertilizer plus 25% RDN through vermicompost+ seed treatment with 
PSB+Azospirillum was observed. 

 5K: Intercropping of sweet sorghum fodder with forage legumes under different nutrient management: 
Intercropping of sweet sorghum + fodder cowpea (2:1) and sweet sorghum + fodder cowpea (2:2) rows ratio was 
found good in terms of fresh fodder yield.  

Suggestions/general comments 
 AICSIP trials should be planted away from trees to avoid shade effect. 
 Protective irrigation should be provided during drought to breeding trials so that valuable data is not lost. 
 

12. SURAT  
General information 

 Rainfall at the center during the cropping season was 429.4 mm with 18 rainy days only. The center was deficient 
of rainfall by over 50%. Under AICSIP in breeding 9, entomology 10, pathology 11 and agronomy 3 trials were 
allocated and executed by the centers. Breeding trails were sown on 25.06.15 (IHT GS, AHT GS, IAVHT SS, High 
Biomass SS Trial), 26.06.15 (IVT GS; AVT GS, AVHT SC) and 27.06.15 (IVHT SC). IAVHT MC was sown on 
13.05.15.All entomology and pathology trials were sown on 27.06.15 and agronomy trials on 23.06.15. Beside 
these the center had 4 state grain and dual sorghum trials, and three state forage sorghum trials. There were 6 
station trials and 7 experiments in the discipline of breeding. All these trials/experiments were towards last week of 
June. 

 Trial management across discipline was good. Maintenance of Data book in breeding and agronomy trials was 
appropriate, while in entomology pathology center is advised to maintain field register properly. Across discipline 
the crop was in soft dough stage. Late rain with wind has led to lodging in many trials, particularly in forage and 
sweet sorghum trials. Night before field visit also there was rain causing difficulty in field visit. 

Breeding 
Trails name Promising entries Early entries Remarks 

IVT GS 4003, 4021, 4054, 4066, 4118, 
4122, 

4008, 4012, 4021, 4057, 
4059, 4066, 4101, 4104, 
4118 

4009 is very tall and ununiform. In general many entries in 
the trials got lodged due to late rain with wind. Severe 
lodging recorded in 4112 and 4124 

AVT GS 2010, 2060, 2061, 2112 2007, 2053, 2109 Ununiform entries: 2012, 2051, 2110. Flowering not initiated 
in 2011, 2054, 2102 

IHT GS 3002, 3005, 3007, 3014, 3057, 
3063,3064, 3101, 3113 

3013, 3014, 3060, 3102, 
3113 

Ununiform entries: 3015, 3053, 3017 

AHT GS 1003, 1011, 1012, 1015, 1051, 
1055, 1060, 1061, 1064, 1101, 
1106, 1107, 1110, 1115 

 Ununiform entries: 1013, 1052, 1053, 1057, 1063, 1103, 
1112; late entries: 1008, 1065 
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Trails name Promising entries Early entries Remarks 
IAVHT SS 8002 8003, 8009, 8054, 8059, 

8066, 8112, 8113, 8118 
Most of the entries did not flower. Lodging was rampant. 
Maximum lodging in 8015, 8102. 8054 flowered early but 
very lanky. 

High biomass 
SST 

9006, 9055 9001, 9009, 9011, 9051, 
9102, 9104 

Most of the entries did not flower. Lodging was rampant. 
Maximum lodging in 9108. 

IVHT SC 7018, 7010, 7011, 7014, 7015, 
7016, 7056, 7059, 7069, 7101, 
7104, 7105, 7109, 7112, 7113, 
7115, 7124 

 Due to rain and wind crop got lodged 

AVHT SC 6002, 6003, 6005, 6006, 6051, 
6055, 6108, 6109 

 Due to rain and wind crop got lodged 

IAVHT MC 5006, 5007, 5008, 5009, 5010, 
5012, 5054, 5057, 5058, 5104, 
5107, 5109, 5110, 5112 

 First cut was taken on 21st July 

 
Entomology 

 All trials were sown on 27.06.15, which is normal date of sowing. The crop condition was very good. The crop was 
in grain filling stage.  

 Shoot fly and stem borer incidence was low to medium. As a result both shoot fly and stem borer damage is less.  
 For shoot fly particularly sowing should have been done under late condition. Data may not be reliable. 

Pathology 
 All the allotted eleven trials were planted on 27th June 2015. The crop condition was good. The crop was in grain 

filling stage.  
 Minor incidence of foliar diseases was observed.  
 The trials IAVH-SS was affected with mites (medium to high Infestation) and low to medium infestation was 

observed in NGN- I & II.  
 Data recording has not yet been initiated on incidence of diseases. Immediately data on disease incidence is to be 

recorded. 
Agronomy 

 All the 3 AICSIP trials, viz., 1KC, 1KD and 4K have been executed according to technical programme. Trail 
management and field register maintenance are satisfactory.  

 In 1KC visible differences in fertilizer treatment have been noticed. F3 (100% RFD) gave best result followed by 
F2 (75% RFD) and F1 (50% RFD). SPV 2250 gave best performance followed by CSV 20, GJ 42 and CSV 23.  

 In experiment 1KD again F3 (100% RFD) followed by F2 (75% RFD) and F1 (50% RFD) gave best performance. 
CSV 19SS is most promising followed by CSV 24SS, SPV 2268 and SPV 2272, in decreasing order.  

 In trial 4K there is a visible difference in performance, with T4 (Unweeded) had poorest performance followed by 
T3 and T5. In descending trend the performance of the treatments was T4, T3, T5, T8, T7 and T2. Performance of 
CSH 16 was better than GJ 42. 

Station trials 
 Among state trails some entries looked promising are SR 2812, SR 2888, SR 291 and SR 2906 (early).  
 Hybrids in station trial in general found to be highly variable indicating lack of purity among the parental lines. 

Without purifying parental lines such efforts are futile.  
 Station’s breeding programme is reasonably big and large advanced populations have been shown besides good 

number of F1 hybrids.  
 However, main focus is to be given towards purification of material rather expanding significantly. Towards this 

direction the station has initiated some purification programme.  
 F1 hybrids are to be selfed and DCs are to be attempted to reduce the number of segregating populations.  

 
13. MANGROL 
General information 

 Rainfall at this center was optimum and the center has experienced much rain in last few days. Both breeding 
trails, viz., AHT GS and AVT GS have been executed satisfactorily. Trial management and maintenance of field 
register is satisfactory. The dates of sowing of the two trials were 13th and 14th July, respectively. No notable 
insect or disease pressure was recorded in either of trials except much mite like symptom in 1064 and 1108.  

Breeding 
 The crop is in flowering stage. In AHT GS entries flowered are 1003, 1010, 1013, 1014, 1051, 1052,1057, 1059, 

1063, 1101, 1104, 1107, 1110 and 1114. AVT GS was mostly in pre-flowering stage. Entries which started 
flowering are 2007, 2051 and 2109. Entry no 2009 was not uniform.  

 Center in future should take note of initial plant population.  
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14. DEESA 
General information 

 Sorghum Research Station, Deesa received 1053.9 mm rain during kharif season, spanning over 14 days. Rain in 
the months of June was 43.1 mm, July was 965 mm and August was 45.8 mm. Last week of July experienced 
maximum rain with 400 mm on July 28 and 360 mm on July 29. This has led to severe water stagnation in the 
field, which has affected crop growth and expression.  

 All allocated 8 AICSIP breeding trials and one agronomy trial were conducted at the center. Dates of sowing for 
different trials were: IVT GS (03.07.15), IHT GS (04.07.15), AHT GS (06.07.15), AVT GS (07.07.15), IVHT SC 
(15.07.15), High Biomass SS trial (15.07.15) and IAVHT MC (2205.15).  

 Besides these the center has two station trials: PET Dual Sorghum (09.07.15) and PET Fodder Sorghum 
(18.07.15), and 7 state trials: LSVT Fodder Sorghum (18.07.15), SSVT Fodder Sorghum (18.07.15), LSVT Grain 
Sorghum (07.07.15), SSVT Dual Sorghum (08.07.15), SSVT Grain Sorghum (08.07.15), Ento trial 1 (Screening for 
shoot fly and stem borer in LSVT GS) and Ento trial 2 (Screening of bio-efficiency of insecticides and botanicals 
against shoot fly and stem borer). 

  AICSIP Sowing of Agronomy trial 4K was taken up on 24.07.15. In addition to these the center had breeding 
materials in advance stages mainly focusing on dual and forage sorghums.  

 Field management and maintenance of data book are satisfactory.  
 Heavy down poor during crop establishment stage has badly affected crop growth across all experiments.  
 Flowering is much delayed and most of the entries in grain sorghum are at flowering to early grain filling stage, 

while those in single cut and sweet sorghum are at pre-flowering stage, though the crop was nearly 80 days old.  
 Pressure of insect pests and diseases was not notable. 

Breeding 
Trial-wise some observations in AICSIP trials are as follows: 

Trails name Promising entries Early entries Remarks 
IVT GS 4124, 4069, 4007 4008, 4012, 4057, 4062, 

4118, 4120 
4119 un-uniform 

IHT GS 3056, 3115 3056, 3115 Rep I has very poor establishment 
AHT GS 1051, 1063, 1106, 1107  Rep I has very poor establishment, Poor germination in 1111 
AVT GS 2112  Un-uniform entries: 2013, 2051 and 2110 
IVHT SC 7075, 7115, 7120  Majority of entries were at pre-flowering stage. Some amount 

of stem borer damage is recorded. 
AVHT SC 6001, 6002, 6053, 6051  Majority of entries were at pre-flowering stage. Some amount 

of stem borer damage is recorded. 
IAVHT MC 5003, 5004, 5008, 5009, 

5052, 5057, 5059, 5102, 
5103, 5107  

 First cut was done on 3rd Aug, 5011 is a bmr line but not 
promising, regeneration in 5009 and 5052 was good. 

High Biomass 
SS trial 

  Crop was at pre-flowering stage, in general plants were 
taller. 

Agronomy 4K   Crop condition not at all good and there was heavy 
downpour immediately after sowing and the field was low 
lying. In general the treatment without seed treatment gave 
better performance. Data of this trial may not be reliable. 

 
 PET Dual Sorghum trial had 32 entries, GJ 39 looked promising. In PET Fodder Sorghum SSF 0154 looked 

promising.  
 In SSVT Dual Sorghum DS 105 found to be early and promising. Breeding materials were as such in pre-flowering 

stage. Few F1s like CSV 20 x Malwan, CSV 27 x Malwan, IS 23684 x IS 5094 etc. were very vigorous and needs 
to be focused on.  

 It was suggested that the mentioned F1s may be further crossed to develop DCs, which could be advanced to 
generate segregating populations.  

 In dual purpose trial CSV 20 has been used as check. In future CSV 27 should be used. This variety may be 
included in TSP demonstrations as well. 

Recommendations including follow-up with due dates, and name of person responsible 
DEESA 

 F1s may be further crossed to develop DCs, which could be advanced to generate segregating populations.  
 In dual purpose trial CSV 27 should also be used as check. This variety may be included in TSP demonstrations 

as well. 
SURAT 

 Size of breeding experiments need to be reduced and focus is to be given towards purification of parental lines. 
 Five hybrids in station trials and four selections (SR 2812, SR 2888, SR 291 and SR 2906) were made by me, 

which are to be purified and advanced.  
 Disease incidence data are to be recorded immediately in pathology trial 
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MANGROL 
 Initial plant population is to be recorded in future 

 
15. UDAIPUR  
General information 

 During the kharif season center received only 69.0 mm rainfall in 1-3rd week June. There was almost 25 days dry 
spell up to 3rd week of July. There was a deficit in total rainfall against normal.  

 Although the expression of trials were not to the full potential but overall crop condition was satisfactory.  
 There was high infestation of shoot fly and stem borer in few entries in the breeding trials.  

Breeding 
 All the trials were sown as per the AICSIP kharif 2015 programs. Seven AICRP trials (AHT, IHT, AVT, IVT, IAVHT 

MC, AVHT SC and IVHT SC) and various station trials were planted during the season (9-15th July 2015).  
 In addition to this the centre has nucleus seed production and different breeding material trials.  
 Promising entries identified for agronomic traits at Udaipur in different trials are as below: 

 AHT GS: 1004, 1012, 1014 (Early), 1062, 1063, 1054 (early), 1058, 1105, 1110 (Early). Entry nos. 1009, 1002, 1010, 
1059, 1051, 1101 exhibited high infestation of shoot fly and stem borer. 1016, 1066, 1111, 1116 recorded variable plant 
types. 

 IHT GS: 3015, 3006, 3056, 3062, 3054, 3104, 3117, 3106, 3013 (early), 3102 (early). Stem borer affected entries- 3016, 
3001, 3057, 3067, 3118, 3111. Mixed plant type entries-3061, 3052, 3068, 3107, 3114, 3113. Very tall entries- 3004, 
3059, 3108. 

 AVT GS :2001, 2004, 2114. Entries affected by stem borer: 2011, 2003, 2009, 2014, 2058, 2051, 2064, 2107. Tall 
entries: 2056, 2101.  

 IVT GS :4008, 4025, 4012, 4021, 4018, 4066, 4075, 4125. Mixed plant types-4015. In general, IVT entries exhibited poor 
expression. 

 AVHT and IVHT SC: Most of the entries were harvested as per the technical program. 
 IAVHT MC: Two cuts were taken and entries were kept for third cut. Promising entries were: 5113 and 5107 

Agronomy 
 There were four agronomy trials conducted during kharif 2015. Single cut trial was harvested.  
 Other trials exhibited differences for various treatments. In trial IK (F), genotypes SPH 1752 recorded highest yield 

of 595 q/ha in 80 days and CSH 13 recorded 569 q/ha in 64 days. 
 In case of trial 5K, as suggested by Director of research, MPUAT the early flowering genotypes of sweet sorghum 

are required so as to complete harvesting along with intercrops. This is more preferred by the farmers in the 
Udaipur region. 

Entomology 
 There were total nine experiments in entomology out of which AVHT SC trial was vitiated due to very low 

germination.  
 In all other trials the differences in susceptible and resistant checks were apparent.  
 Promising entries in trials: 1014, 1013, 1108, 2056, 2106, 3110, 3108, 5002, 5010, 7006, 7054, 7057, 7102, 8006.  

 
16. SKNAU, DIGGI, JAIPUR 

 Overall expression was good in all the trials. In all the trials most of the entries were severely affected by midge 
(up to 50%).  

 Few entries performed well but taking in to account the yield data may give misleading results.  
 As this (midge infestation) will be of regular occurrence at this center so the trials need to be protected for midge 

attack by using recommended control measures. 
Recommendations 

 In hybrid trials at least five plants should be selfed (Diggi Location) to get sterility percentage. This point need to 
be included in technical programme. 

 Midge attack was very high at Diggi. Concern scientists thought that it was due to sterility but after keen 
observation it was observed to be by midge only. Recommended control measures should be taken here after for 
protection. 

 In forage trials only total plot size mentioned in technical programme. Next year onwards the detail layout with 
number of rows should be provided along with plot size. 

 
17. BAPATLA 
General observations 

 The crop did not suffer from any biotic and abiotic stress and there was desirable rainfall during crop growth period 
 The centre is taking up hybrid development program utilizing the parental lines from IIMR, ICRISAT and RARS 

Nandyal. 
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 The centre will be evaluating 20 genotypes with tolerance to biotic and abiotic stresses under rice-fallow situation 
in rabi. Also, the response of sorghum hybrids to different levels of nitrogen and in different dates of sowing will be 
done apart from assessing different cropping systems in rice fallows. 

 ADR informed that finger millet is picking up in rice-fallows. 
Breeding 

 In AHT-GS, 1002, 1003 and 1010 showed poor plant stand due to poor germination.  
 The entries 1003 and 1005 were very late. The entry 1014 was early and good, entry 1010 was of medium 

duration and promising and 1004 was promising but late.  
 Entry 1011 was poor performing.  
 The entries 1007 and 1009 were tall and showed partial lodging. 
 In IHT, Entries 3009 and 3013 showed segregation while 3014 showed incidence of smut.  
 The entry 3005 had poor plant stand. The entries 3001 and 3003 were late.  
 The entry 3004 was very tall, senescent and lodged.  
 The entries 3015, 3017, 3003, 3010 were promising.  

Recommendations 
 The Breeder was advised to take up bagging of panicles to check restoration% in future  
 Dr Vijayalakshmi requested for a post under plant protection looking into the increase in area under rice-fallows. 

 
18. PANTNAGAR 
General information 

 Pantnagar station was mostly involved in forage programme and trials were grown on loam to clay-loam soil.  
 This year monsoon rain started around 3rd week of June. All the Breeding and Pathology trails were sown timely 

during last week of June and the Multicut-trial was sown in 4th week of April.  
 All the Agronomy trials were sown vey late at the end of July. Upto August end rainfall distribution was good. 

There was hardly any rain in September and relative humidity was less during this period.  
 Barring Agronomy, crop growth and plant stand were good in most of the trials. However, there were weed growth 

in most of the field. Crops were in flowering to grain filling stage.  
Breeding 

 A total of six trials were allotted (5 forage and 1 sweet sorghum trial) and conducted.  
 In single cut AVHT and IVHT plant population was less. Few promising entries were 6004, 6060, 7068, 7118, 

5010, 5051 and 5058 for forage yield.  
 Apart from AICSIP trials many station trials were conducted. The station trials are state varietal trials for single & 

multi-cut forage, trials for basic genetic researches, CMS based hybrid development programme, parental line 
programme and nuclear and breeder seed production programme.  

Pathology 
 A total of 11 trials were allotted to Pantnagar and all the trials were planted and crops were in grain filling stage.  
 Lack of rainfall at flowering and low humidity caused less foliar disease incidence than expected in this location.  
 Disease incidence was moderate to high for incidence of anthracnose, zonate and target leaf spot noted.  
 The promising entries with less foliar disease were 1005, 1055 (AHT-GS); 2005, 2011, 2060, 2054 (AVT-GS); 

3002, 3005, 3007, 3052, 3053 (IHT-GS); 4004, 4007, 4063, 4009, 4052 (IVT-GS); 8001, 8004, 8051, 8008 
((IAVHT-SS); 7003, 7008, 7105, 7110 (IVHT-SC); 6003, 6051, 6105, 6053, 7054, 7057 (AVHT-SC); 345, 343, 341, 
604, 607, 611(PDRN) and IS43, PC5, CSV21F (AVN).  

Agronomy 
 All the three trials allotted were conducted as per prescribed information.  
 Sowing was undertaken during last week of July and the field received heavy rain just after sowing causing very 

low plant population in trial No. 1 & 3.   
 There were hardly 10-20% plant stand in the plots and these two trials [No.1 (single cut) & No. 3 (intercropping)] 

were considered vitiated due to poor plant stand and data from these trials should not be considered for pooled 
analysis.  

 Plant stand in trial No.2 (the multicut trial) was, however, fine and the trial looked good. 
 
19. LUDHIANA 
General information 

 Ludhiana station is involved in forage programme and trials were grown on clay-loam soil.  
 The station received regular rainfall and crops were sowing during 2-4th week of June.  
 Entomology trials were sown don 1st July.  
 Barring breeding and entomology trials, crop growth and plant stand were good in most of the trials. Crops were in 

flowering to grain filling stage. 
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Breeding 
 A total of seven breeding trials were allotted (1 multicut, 2 single cut, 1 sweet sorghum, 1 high biomass, 1 seed 

yield and 1 BMR line trials) and conducted by the centre.  
 Plant stand was in general low in all the breeding trials except multi-cut and BMR line trials.  
 According the breeder posted in Ludhiana the low plant stand was due to the heavy attack of shoot fly during initial 

phase of the crop.  
 Dr. Ranwah (Breeder, Udaipur & team member) repeatedly pointed out that plant stand was not satisfactory and 

yield may not be reflective of actual potential of the genotypes.  
 Some promising genotypes have been noted by the breeder.  
 This station does not have any station trial that is usually conducted with materials generated in the station apart 

from AICSIP trials. 
Pathology 

 This station does not have any pathologist from AICSIP programme. Three forage trials (IVHT-SC, AVHT-SC & 
IAVHT-MC) were conducted here that included two single and one multi-cut trials.  

 Crop conditions were good and foliar disease pressure was quite high and expression of disease over the 
genotypes was excellent.  

 Grey leaf spot, Anthracnose and Zonate leaf spot were major diseases observed in the location.  
 Promising entries for grey leaf spot: 5005, 5006, PSC4, 6004, 6005, 03, 7003, 7007, 7008, 7009, 7018, 704 etc.     

Entomology 
 All the allotted seven trials (IVHT-SC, AVHT-SC, IAVHT-MC, AICSIP SPN, IAVHT-SS, BMR Lines SF, and 

ICRISAT Nursery) were carried out in 2 m row length using late planting (July).  
 Shoot fly incidence was quite high, and there was water logging at the initial stage of the crop and that caused low 

germination and plant stand in the trials.  
 Few entries were found tolerant to SF and seven entries recorded ≤10% SF dead heart. Stem borer incidence 

was notable in some entries. 
Agronomy 

 All the three trials allotted were conducted as per prescribed information and crop conditions were good.  
 In multicut trial the treatment 100% RDF was the best in fertility trial. SPH1700 was appeared to be best yielding 

followed by CSH20MF and SSG59-3.  
 In single-cut trial treatment 100% RDF &75% RDF seemed performed better than others. 
 

20. HISAR 
General information 

 Hisar center received less than normal rainfall.  
 All the trials allotted to the centre (Breeding, Entomology and agronomy) have been conducted.  
 In general, trial management was poor: water stress, weed growth, and soot fly and stem borer attack made the 

crop look unhealthy.  
 Most of the sowing were taken up during July middle or end.   

Breeding 
 All the five trials (IVHT-SC, AVHT-SC, IAVHT-MC, BMR Lines, and Seed trials) allotted to the centre were sown in 

mid to end of July and crop was in flowering stage at the time of visit.  
 Except IVHT-SC and IAVHT-SC trial management was poor and lot of weed affected plant growth.  
 Few promising entries were 6008, 6009, 6057, 6109, 7001, 7010, 7021, 7019, 7074, 7065, 5001, 5003, 5058, 

5059, 5103, 107, 156 etc.  
 Apart from coordinated trials, the centre took around 20 station trials that included varietal and hybrid trials, 

germplasm trials, segregating materials, pre-breeding materials, seed production etc. 
Entomology 

 All the six trial were conducted by the centre.  
 Except weed growth crop condition was good.  
 New Entomologist joined in the middle of the crop season and soot fly data has not been recorded in entomology 

trials. The centre should ask the retired Entomologist Dr. SP Singh and clarify the matter.  
 Stem borer data was recorded by the new scientists. Few promising entries are 5010, 5009, 6005, 6106, 7024, 

7011, 8011, 8105 etc. 
Agronomy 

 3 agronomy trials were taken up. The multicut trial was sown on 10 June and other two during 1st week of July.  
 Crop condition was good. In single cut trial among SPH1052 was seemed to be the best followed by CSH13.  
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Report on monitoring of AICRP on Sorghum trials - Rabi 2015-16 
 

Aruna C. 
ICAR-Indian Institute of Millets Research, Hyderabad – 500030 (aruna@millets.res.in) 

Introduction: Rabi 2015-16 AICSIP trials were monitored during January-February, 2016. The AICSIP centers were 
monitored by IIMR and AICSIP scientists for proper conduct of the trials, monitoring biotic and abiotic stresses and other 
relevant issues. Composition of the monitoring team and their dates of visit are presented in Table 1.  The monitoring reams 
visited the respective centers and submitted their reports, which have been summarized center-wise below:  
 

Table 1. Details of the monitoring teams for AICSIP trials during Rabi 2015-16 
Center Team members Date 

Rahuri Prabhakar, C Ashwathama, Shreeshail K, and SM Nemade  7Jan, 2016 
Parbhani Shyam Prasad, BK Davda; Gahukar and DH Patil 22 Jan, 2016 
Solapur Vilas Tonapi  
Tancha B. Subbarayudu and VV Kalpande 25Jan, 2016 
Tandur VR Bhagwat, Umakanth AV, RR Chapke and V Bhat 6 Feb, 2016 
Nandyal IK Das, K Hariprasanna & P Satish 19 Jan, 2016 
Mohol and Phaltan MY Samdur, A Kalaisekar 7 Jan, 2016 
Dharwad and Gulberga SS Rao, K.K.Sharma, B.B.Khushwaha 18-19 Jan, 2016 
Kovilpatti P. Sanjana Reddy, R. Kalpana, V.U. Sonalkar 27 Jan, 2016 

 
1) RAHURI 
General information 

 The actual rainfall received till December was 412.3 mm against the normal rainfall of 520.0 mm. The numbers of 
rainy days were 33.  

 Drought condition prevailed during the season as there was uneven distribution of rainfall and soil was not 
saturated before rabi season. 

Breeding 
 Two breeding trials, one under Rabi sorghum (IAVHT) and another under Sweet sorghum (IAVHSST) under 

AICSIP were laid out.  
 The IAVHT (Deep soil) was sown on 15-9-2015 and the expression of the crop was not good as the crop came 

under moisture stress. The following entries were found promising:  
a. R-I: 1020, 1008, 1024, 1016, 1023, 1021, 1019, 1001 and 1018 
b. R-II: 1078, 1072, 1076, 1075, 1064, 1054, 1071, 1065 
c. R-III: 1121, 21126, 1113, 1104, 1108, 1120, 1115, 1102, 1118, 1101, 1116 and 1124. 

 The trial IAVHSST was sown on 8-10-2015. The entries promising were 8007, 8002 and RSSH50 in RI, 8057, 
8054, 8060 and RSSH50 in RII and 8106, 8110, 8105 and RSSH-50 in RIII. 

 Besides, coordinated breeding trials, there were 2 State level trials, 3 Multi-location trials in state and 14 station 
trials. All the breeding materials of segregating generations and materials being developed for specific traits were 
sown. All the trials were conducted in rainfed situation and they all came under stress. So, there could be proper 
evaluation genotypes for drought.  

 Breeder seed production of 9 released varieties and 3 parental lines were successfully conducted. Nucleus seed 
productions of 10 varieties were taken up. As there was great demand from farmers for Phule Revati, Phule 
Vasudha and Phule Suchitra, they were taken up in 1 to 1.5 hectares.  

Physiology 
Medium soil trials 
 Advanced drought  adaptation germplasm trial in medium soil: No.of entries 16 (13+ 3 checks) and date of sowing 

15-9-2015; The best entries are RSV 1544, RSV 1572, RSV 1620, CRS 49 and BRJ 376 
 Preliminary evaluation of  diverse germplasm trial for rabi adaption: No. of entries 40 (37 + 3 checks) date of 

sowing : 15-9-2015; The best entries are RSV 1345, RSV 1785, RSV1542, RSV 1850, SSRK 13-4 and SLV 171 
 Evaluating sorghum plant types for root characteristics: No. of entries 13 (9+3 checks) date of sowing : 14-9-2015; 

The best entries are Phule Anuradha, RPAS 43, RSV1572 and RSV 1620 
 Drought multi location  sorghum varietal trial  (Station trial): No.of entries 14 (10+ 4 checks) and date of sowing 15-

9-2015; The best entries are RSV1525, RSV 1476, RSV 1617, RSV 1657 
 Evaluation of rabi sorghum genotypes for drought tolerance and stay green on receding soil moisture under 

normal field conditions: No.of entries 14 (10+ 4 checks) and date of sowing 15-9-2015; The best entries are RSV 
1837, RSV 1817 and RSV 1794 
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 Evaluation of rabi sorghum genotypes for drought tolerance and stay green on receding soil moisture under 
rainout shelter on residual soil moisture: No. of entries 14 (10+ 4 checks) and date of sowing 15-9-2015; The best 
entries are  phule Anuradha, RSV1834, RSV1837 and RSV1817 

 Evaluation of rabi sorghum genotypes for drought tolerance and stay green in rain out shelter with one protective 
irrigation  at panicle initiation stage: No. of entries 14 (10+ 4 checks) and date of sowing 15-9-2015; The best entry 
is RSV 1825 

Shallow soil trials 
 Advanced drought  adaptation germplasm trial in shallow soil (AICSIP trial): No. of entries 16 (13+ 3 checks) and 

date of sowing 15-9-2015; The best entries are RSV 1572, Phule  Anuradha  and  RSV 1640 
 Drought multi location  sorghum varietal trial  (Station trial): No.of entries 14 (10+ 4 checks) and date of sowing 14-

9-2015; The best entries are Phule Anuradha , RSV 1684,  RSV 1458 and RSV 1640 
 Evaluation of rabi sorghum genotypes for drought tolerance and stay green on receding soil moisture on shallow 

soil (Station trial): No.of entries 14 (10+ 4 checks) and date of sowing 14-9-2015; The best entries are Phule 
Anuradha , RSV 1834 and  RSV 1837  

Entomology 
 Under entomology programme, all the allotted 7 AICSIP trials (IAPHN, IAVHT-DS, ASFR-GRU-DSR, IASFN, SPN-

DS & SS, IAVHT-SS and Testing of module for pest management in rabi sorghum were conducted.  
 The promising entries in all the trials for resistance to shoot fly were sent to PI (Entomology). 

Agronomy 
 Under agronomy, four trials were conducted. Under the evaluation of advanced sorghum genotypes to fertility 

levels trial, SPH -1763 and SPH-1764  were observed to be responsive with the 100% RDF (60:30:00 kg NPK/ha). 
 Under the effect of seed priming and foliar spray of nutrients in rabi sorghum trial, there was no distinct difference 

in treatment visible. 
 Performance of sorghum genotypes with increased sowing window, the treatment D-3 9sowing in first week of 

October was promising. 
 In the trial on optimization of production factor under resources constraints, significant treatment differences were 

not visible at the time of monitoring. 
 All the Agronomy trials were conducted as per the programme and they were nicely conducted.  

Recommendations 
 For the first time, the crop at Rahuri came under moisture stress due to uneven distribution of rainfall during the 

rabi season. Hence, the Scientists were advised to exploit the situation and evaluate genotypes for drought 
tolerance. 

 The centre has recently released 3 varieties and they were asked to take up seed production of newly released 
varieties in larger areas. 

 As the HOPE project concluded last year, they were asked to continue testing improved varieties of rabi sorghum 
varieties released by the centre in farmers fields and multiply the seeds of 2-3 popular varieties in seed village 
programmes. 

 
2) PARBHANI 
General observation 

 The center has conducted one breeding trials (IAVHT- DS) other three trials were not taken up due to moisture 
scarcity; , three Agronomy three trials (1R, 3R & 5R); five entomology trials (IAVHT-DS, IVHT-SS, ASFR, IASFN 
and IAPHN. Apart from these trials Major pest incidence was surveyed in Parbhani and Hingoli dt., three under 
Pathology (IAVHT –DS, IAVHT-SS, CRN nursery.  

 There was deficit rainfall in rainfall after 2nd week of October till date there were no rains resulting in prolonged dry 
spell.  

 There was severe to moderate incidence of white grubs resulting in poor plant stand. The damage was over 30%. 
 All the trials were well laid out as per the technical program, field, data book maintenance was satisfactory.  

Breeding 
S.No Trial DOS Promising lines Remarks 

1 IAVHT (DS) 5.10.15 1124, 1101, 1103, 1107, 1106, 1125, 1116  Trial was well managed. The IInd and IIIrd are good but in Ist 
replication expression was poor. 

Entomology: The shoot fly infestation ranged from 10 – 80 % DH, borer incidence ranged from 0-25% DH.  Data on tunneling, yield etc are to be recorded. The 
promising lines trial wise are detailed below: 
Sl.No Trial DOS Promising lines Remarks 

1 IAVHT DS 23.9.15 1001, 1006, 1068, 1074  SF infestation ranged from 10- 0 % DH and Stem borer damage 
ranged from 0 – 25% DH. 

 The crop suffered severe damage caused by white grub this 
caused 20- 30 % reduction in plant stand 

 In IAPHN no aphid incidence was observed.  

2 IVHT SS 23.9.15 2002, 2014, 2059 
3 ASFR 23.9.15 205, 254, 257 
4 IASFN 23.9.15 284, 294, 306, 355 
5 IAPHN 23.9.15 403, 408, 448, 514 
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S.No Trial DOS Promising lines Remarks 
Pathology: As such experiments were laid as per technical program. Trials are well maintained. 

1 IAVHT DS 5.10.15 The charcoal rot was artificially 
induced by tooth prick method on 
23.12.2015.   

The data on charcoal rot and rust will be recorded at maturity. At present crop is 
in dough stage. The charcoal rot symptoms are developing data will be 
recorded at maturity. Disease will be scored at maturity. 

2 IVHT SS 5.10.15 
3 CRN nursery 5.10.15 

Agronomy:  
SNo. Trial DOS Promising lines/ Remarks 

1 R Evaluation of advanced rabi sorghum 
genotypes to different fertility levels 

13.10.15 CSV 22R with 100% RDF showed good appearance visually 

3 R Optimization of production factors under 
resource constraints (Priority inputs in Rabi 
sorghum) 

13.10.15 Full package of practice followed by PSB & Azospirillum  was better treatment 

 
4 R 

Effect of seed priming and foliar spray of 
nutrients in rabi sorghum (Priority inputs in 
Rabi sorghum) 

13.10.15 Seed priming with ZnSO4  followed by urea spray gave better response.  

 
Recommendations including follow-up action 

 The data on charcoal rot in pathology trials is pending as data has to be recorded at maturity, at present crop is in 
dough stage. 

 In Agronomy trials gap filling should be completed within 8-10 days of germination for optimum plant stand. 
 
3) CRS SOLAPUR 
General information 

 During the year, the total rainfall received from January to December 2015 was 480.0 mm as against the normal 
rainfall of 753.0 mm, (long range) which is 63.7% of normal. But, if we consider the average rainfall in short range 
(650.0 mm), it was 73.8% of the normal. The details of amount of rainfall received during 2015 are as follows 

 
Months  (2015) Rainfall (mm) No of rainy days 

January to May 131.80 5 
June 66.70 4 
July 0.0 - 
August 66.40 8 
September 147.30 10 
October 57.50 3 
November 10.30 2 
December 0.0 - 
Total 480.00 32 

 
 The sowing of coordinated Breeding and Physiology trials was completed on 29-30, September 2015 and other 

Institute project trials were completed between 26th September and 7th October 2015. There was about 60.0 mm 
rainfall after sowing, but the soil was not saturated prior to sowing as the amount of rainfall received was very less 
in July-August 2015. Added to this the temperatures (both maximum and minimum) were very high than the 
normal season. The maximum temperatures ranging from 330C to 350C and minimum temperatures from 210C to 
240C were recorded till 15th December 2015, which is highly unusual. This led to severe moisture loss and more 
evapo-transpiration.  

 Hence, the crop experienced a drought like situation and there was complete stress during GS-2 and GS-3 stages 
of the crop, which led to poor earhead emergence in the entries under rain fed situation.  

Breeding 
 Initial Varietal and Hybrid Trial – Shallow soil 

Design: RBD, 3 repl, No of entries: 18 (15+1 local check), No. of rows/entry: 6 rows of 6.5 M length 
Date of sowing: 29-9-2015 

Promising entries 
R-I R-II R-III 

Code No Code No Code No 
2015, 2003, 2016, 2006, 2011, 2014, 
2012, 2001, 2009, 2018 and 2013 

2052, 2066, 2057, 2065, 
2051, 2056, 2059 and 2054 

2106, 2112, 2111, 2113, 2103 
and 2116 

 
 Nucleus and Breeder seed production of parental lines of CSH-15R 
 Breeder seed/ certified seed production of parental lines and the hybrid  
 There was 2 days difference in flowering between A and B lines and there would be 6 days difference in flowering 

between A and R lines of CSH-15R. 
 Besides AICSIP trials, the following station trials were taken up 
 Evaluation of parental lines and varieties ( B lines/R lines/Varietal/Hybrid trials three each) 
 Conversion programme: 40 pairs of CMS lines being maintained and evaluated. 
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 Multiplication of varieties and making test hybrids 
 Evaluation of segregating generation materials. 
 Nucleus and breeder seed production of parental lines of CSH-15R and making hybrid seed. 

 
Pathology 

Trial 
No. 

Trial Name No. of Entries Rep. Plot Size Design Sowing 
Date 

1 Initial and Advanced Varietal and 
Hybrid Trial- Deep soil  (ID 351) 

31 
(27+1LC+3Path.Checks) 

3 2 rows (45cm apart) of 
4.0m length 

RBD 29.9.2015 

2 Initial and Advanced Varietal and 
Hybrid Trial- Shallow soil (ID 351) 

21 
(17+1LC+3Path.Checks) 

3 2 rows (45cm apart) of 
4.0m length 

RBD 29.9.2015 

 
Entomology 

DOS (Swarna): 15-09-2015;         DOS (Test lines): 26-09-2015 
Trial No Name of Trial Entries x Reps Rows x  4m 

1 IAVHT-DS 35 x 3 2 rows x 2 m 
2 IAVHT-SS 25 x 3 2 rows x 2 m 
3 AICSIP-DS-SPN 30 x 3 2 rows x 2 m 
4 ASFR-DSR 25 x 3 2 rows x 2 m 
5 IASFN 35 x 3 2 rows x 2 m 
6 ISFN 25 x 3 2 rows x 2 m 

 
Date of sowing: 28-10-2015 at Shelgi  (Office block) 

 
 

 
 

4) TANCHA 
 One AICSIP trial (IAVHT-DS) was allotted to Tancha centre and the same was conducted satisfactorily. 
 The trial management and the note book maintenance were good. The crop is free from shoot fly and stem borer 

(5-10% incidence was noticed), but aphid incidence was high. 
 Promising lines noted were 1006, 1026, 1005, 1071, 1068, 1057, 1062, 1126, 1118 and 1115. 
 Entries 1026, 1071, 1126 and 1016 were resistant to lodging. Heavy lodging was observed in 1012, 1007, 1018, 

1023, 1074, 1054, 1110, 1127 and 1109.  
  
5) TANDUR 
General information 

 This year the annual rainfall was 343mm a deficit of 30%. Most of the rains were occurred during July to August 
and highest was in September (115.5 mm). Due to residual moisture the rabi sorghum trials were sown and had 
good germination.  

 There were three discipline trials viz Agronomy, Breeding, Physiology and Entomology.  
 The crops were affected due to terminal drought in trials where no irrigation was given.  
 The infestation due to shoot fly, stem borer, aphids and shoot bugs were low.  

 

   
 
Agronomy 

 There were five trials (Expt: 1R to Expt: 5R). The trials (1-4) were sown on 15th October, 2016 and the trial no 5 
was planted on 15th November, 2016.  

Trial No Name of Trial Entries x Reps Rows x  4m 
1 IAPHN 40 x 3 2 rows x 2 m 
2 Crossing materials for aphid 34 pop 2-24  rows x 2 m 
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 The trials 1R-Response to fertilizer in deep soil, 2R-Incresaing sowing windows, 3R-Inputs priority, 4R-INM in 
green gram and rabi sorghum, 5R-Effect of Seed priming and foliar spray.  

 Out of five trials four were harvested which were sown on 15th October.  
 The trials were managed satisfactorily and record keeping was good. 

Breeding 
 One trial (IAVHT-DS) in breeding program was evaluated and sown on 2nd November, 2015.  
 The trial was maintained satisfactorily and maintenance of record was very good.  
 Crop condition was satisfactory.  
 The agronomically promising entries : 1001,1012,1005,1008,1022,1023,10101, 1027, 1056, 1062, 1076, 1057, 

1068, 1073, 1071, 1072, 1126,1110, 1101, 1121,1104, 1117, 1122, 1120,1112. 
Entomology 

 Two trials viz; IAVHT (DS) and IAVHT (SS) were sown on 14-10-2015. 
 The shoot fly deadhearts were recorded from 7 to 27%. 
 The deadhearts due to stem borer was very low; however the leaf injury was up to 25%. 
 The entries recorded minimum shoot fly deadhearts % (>10%) = IAVHT-DS: 1013, 1009, 1011, 10818, 1014, 

1063, 1073, 1056, 1058, 1067, 1118, 1112, 1103, 1106, and 1124. IAVHT-SS: 2013, 2010, 2004 2016, 2009, 
2064, 2056, 2053, 2059, 2063, 2113, 2102, 2105, 2103, 2114.  

 The entries recorded minimum leaf injury (> 10%) =IAVHT-DS: 1005, 1018, 1021, 1026, 1054, 1063, 1051, 1122, 
1111, 1117, and 1104. IAVHT-SS: 2007, 2011, 2003, 2006, 2061, 2058, 2063, 2055, 2101, 2109, 2111, 2106. 

 The plots were poorly maintained with grassy patches. The plant growth was stunted and bare small earhead. 
 The plots were damaged due to wild boar damage. 
 In spite applying fishmeal as traps, the shoot fly infestation was very low <27% DH. Highest deadhearts were 

recorded in Swarna (27%). 
Physiology 

 Two trials viz; advanced drought adaptation germplasm (ADAG) and Preliminary evaluation of diverse germplasm 
for rabi adaptation (PEDG) were planted on 2nd November, 2015. 

 The agronomically promising entries: in ADAG trial: BRJ 343, RSV 1640, BRJ 229, BRJ 235. In PEDG trial: T2: 
RSV 1516, T8: RSV 1785, T10: RSV 1850, T7: 1772, T27: SSRK 13-4, T4: RSV 1611. 

 The trial was maintained satisfactorily and maintenance of record was very good. 
 Crop condition was satisfactory. 

FLDs on sorghum 
 The trials were evaluated under different treatments using state and national release varieties.  
 Apart from these, 20 FLDs on 50 acres were conducted on farmers’ land 75 km away from Tandur in cluster form. 
 Four sorghum demonstrations under rice fallow with zero tillage production system were conducted in Nalgonda 

district.  
Recommendations 

 Entomology: Suggested to close evaluation for pest at Tandur. Because there is no position of Entomology, no 
uniform and optimum levels infestations of shoot fly and stem borer and inadequate funds to evaluate the trial. 
Therefore, trials may be vitiated. 

 Agronomy: Suggested to use National released cultivars. 
 Due to inadequate and delaying in receipt of the funds, the trials were suffered. 

 
6) NANDYAL 
General information 

 Nandyal centre is located in the Kurnool district of Rayalseema region in Andhra Pradesh. The centre was 
established for research work on sorghum, millets, cotton, pulses, tobacco and other dryland crops. 

 Nandyal is having dry climate under black cotton soil of various depths. This season a total of 295 mm rainfall was 
received (Sep-Dec) and most of the rain was received during Sept.mber and scanty rainfall during other months.  

 Low rainfall, high average temperature (36°C), high wind speed, sunshine hours and evaporation resulted in poor 
vegetative growth in sorghum.  

 In this region sorghum is cultivated in about 1.5 lakh ha as late kharif (September to December) crop but this year 
the area under sorghum is seemed to have increased due to less rainfall and non-availability of competitive crops 
that can grow under such low water.  

 The centre has released few sorghum varieties over the year including N-13 (Striga resistant), N-14 (yellow 
sorghum), NTJ-2 (grain sorghum) and NTJ-3 (forage sorghum). 

Breeding 
 AICRP-S: There were 2 AICRP-S breeding trials and some station trials. The crop had reached maturity and there 

was lodging in some of the entries due to moisture stress during December.  
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 More lodging was noticed in 1001, 1023, 1003, 1005, 1021, 1009, 1020 and 1024. Some of the good entries 
based on overall phenotype were 1023, 1013 and 1028.  

 In PLT total 44 entries were sown on single row plots on 21.10.2015 in 3 replications for study of synchronization 
of parental lines.  

 Data on plant population, days to flowering, plant height and panicle length have been recorded and reported. 
Days to flowering ranged between 47 and 72. Some of the entries had colored grains.  

 Station trials/ programmes: The mandate of the centre is to develop early, semi-dwarf, high yielding and quality 
type (both white and yellow pericarp) sorghum varieties suitable for rainfed conditions during late kharif season.  

 Popular CMS lines are being used for hybrid development and evaluation.  
 Segregating material being advanced are F2 - 20 populations, F3 – 19 progenies, F4 – 31 progenies, F5 – 52 

progenies and F6 – 18 progenies.  
 In station yield trial of sorghum 20 entries are being evaluated along with NTJ 4 as check. Advance breeding line 

NTJ 2641 is in AVT of AICRP-S. 
Pathology & Entomology 

 The crop was at grain maturity stage with widespread lodging observed in many IAVHT entries (1001, 1023, 1003, 
1009, 1028, 1016, 1020, 1022, 1024, 1074 etc). Some of these were due to severe infection of charcoal rot.  

 Moderate incidence of foliar disease (particularly rust and anthracnose) (1063, 1066, 1065) and charcoal rot 
(1001, 1023, 1022, 1074) was noted in any entries.  

 In PLT entries 1036, 1038, 1020, 1041, 1122 and 1123 developed severe incidence of anthracnose and rust. 
 In spite of taking protective control measures, moderate to heavy infestation of aphid made the crop looking black 

(due to saprophytic fungal growth on leaf) in many entries.  
 Aphids come naturally and it seems to be a problem in this location. The facility of the centre should be used for 

screening materials for aphid resistance. 
Agronomy 

 Crop management and crop growth was good for almost all the trials. The IAVHT-GS trial consisting of 28 entries 
was sown on 23.9.15.  

 Most of the entries were very tall because of deep black soil conditions. Plant height varied between 217-373 cms.  
 Panicle length ranged from 14.8 to 25.5 cms. The days to maturity ranged from 47 to 75 days.  
 The PLT trial was sown almost a month later and was at various levels of grain filling stage at the time of the visit. 

 
7) DHARWAD 
General information 

 The cropping pattern at Dharwad is planting sorghum both kharif and rabi seasons. The soils are medium to deep 
vertisols with an average rainfall of 792 mm.    

 All the rabi sorghum trials were planted with stored soil moisture.  The rainfall received during the rabi season was 
230 mm which was 14% lower than long term normal (268.5 mm). In September (22 .4 mm) rainfall was far below 
normal, while October received excess rainfall (53.6 mm)  that helped in better establishment of the rabi crop.  

 By and large the total rainfall deficit in rabi season was -44%.  
 The crop condition and growth and biomass production are good. All the entries grew to a height about 2.0-2.5 m.    

Breeding  
 One trial IAVHT–DS (28 entries) was planted on October 8, 2015 as per technical program. The conduct of the 

trials was very good including field management. The crop is at hard-dough stage to physiological maturity stage.  
 Moderate incidence of shoot fly was observed in some entries. Other biotic stresses observed include prevalence 

of rust (>70% intensity) in majority of entries, leaf blight, and charcoal rot.  
 The crop was lodged (20-30%) in some entries due to foliar rust, charcoal rot induced by terminal drought coupled 

with high temperatures.  
 The promising entries identified based on over all agronomic score and early maturity include 1008, 1014, 1023, 

1005, 1068, 1071, 1112 and 1108.  
 Station trials:  Other station trials planted and under evaluation include SVT-1, SVT-II, MLTV, SHT-1, SHT-II and 

PVT and were planted during October 8-9, 2015.  
 SVT-1 trial entries (16 entries) exhibited some differences with respect to rust severity. Besides rust (Puccinia 

purpurea) leaf blight (Exserohilum turcicum) was also prevalent.  
 Several other trials in breeding include segregating populations ranging from F1 to F5, A/B/R lines, crossing block 

were under evaluation. 
 Demonstration of released cultivars: 8 varieties were planted on 8.10.2015. It was informed to the team that  test 

entry SPV-2217 showed superiority  to M35-1 due to its tolerance to charcoal rot, early  maturity with  semi 
compact panicle shape. Other promising cultivars SVD 806 (stay green) and SHD-16 developed by the centre 
were under evaluation. 
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Agronomy 
 Three trials (1R, 3R and 5R) were planted in Agronomy during second week of October 2015.  
 The trial 1R, i.e., evaluation of pre released rabi sorghum genotypes to varying fertility levels showed that apparent 

differences were seen among fertility levels and genotypes based on visual agronomic rating. SPH 1763 was 
promising than the check entries.  

 In  trial 3R, i.e., Optimization of production factor under resource constraints  in grain sorghum indicated that 
production factors  Full package of practice (FPP) was superior followed  by FPP minus improved variety (use 
local variety of the region).   

 In trial 5R, i.e., effect of seed priming and foliar spry of nutrients in rabi sorghum indicated that crop growth and 
biomass production was very good due to seed priming and foliar spraying of nutrients 

Entomology 
 Three trials were planted in Entomology include 1. IAVHT-DS 2. IAVHT-SS and 3. Testing of IPM module for pest 

management in rabi sorghum. 
 IAVHT-DS:  This experiment (35 entries) was sown on 13.10.2015 with an objective of screening of initial and 

advanced varieties/hybrids for shoot fly (Atherigona soccata) resistance. Promising entries identified with low dead 
heart (DH %) include 1071(5.26), 1015(4.35), 1071(5.26), 1070 (3.85), 1114 (7.41), 1107 (3.85). In general shoot 
fly incidence varied between 3.85 and 85.0%. 

 IAVHT-SS: This Experiment (25 entries) was planted on 13.10.2015. Shoot fly incidence recorded was up to 
85.0%. Highest shoot fly incidence (>85.0%) was noticed on genotypes SSV 84, TAM 428, Hathikunta, Y-75 and 
Swarna. Mild incidence of armyworm (Mythimna separata) and stem borer (Chilo partellus) was also observed. 
Promising entries with low shoot fly incidence (DH%) include 2012 (7.69), 2018 (4.58), 2006 (8.33), 2064 (8.00), 
2103(14.29), 2107(11.54) and 2110 (11.11). 

 Testing of IPM module for rabi sorghum:  This trial was conducted with  SPV-2217 consisting of  12 treatments 
and was planted on 7.11.2015. Amongst various treatments, T3( seed treatment with imidacloprid 70WS @3g/Kg 
seed + spray of NSKE 5% after 45 days of emergence revealed less shoot fly incidence  followed by soil 
application of fipronil @20Kg/ha. Experiment revealed mild incidence of downy mildew (Peronosclerospora 
sorghi), leaf blight (Exserohilum turcicum) and  rust. Panicle of one plant also revealed loose smut (Sporisorium 
cruentum) infection. Shoot bug (Peregrinus maidis) and stem borer infestations were also noticed in traces.  
Experiment exhibited very low plant population (only 12%) in some treatments, probably due to poor seed 
germination. Plant height was about 2.0 m and panicle formation was satisfactory. Although, experiment was 
planted late (November) due to which low plant population was recorded in some treatments. Nevertheless, 
scientist was suggested to perform thinning after 21 and 28 days of sowing rather than after 10 days. Moreover, 
the planting of this experiment should have been done between the last week of September and  2nd week of 
October.   

 
8) GULBERGA 
General Information 

 The major breeding goals (constraints) at Gulbarga  include  i) severe pre-post flowering drought and  heat 
stresses, ii) shoot fly and stem borer, and iii) charcoal rot (Macrophomina phaseolina). 

 The cropping pattern at Gulbarga is rabi sorghum only planted.  The soils are medium to shallow vertisols with an 
average normal rainfall of 750 mm.    

 All the rabi sorghum trials were planted with stored soil moisture. At Gulbarga, the total rainfall received was 323 
mm from August to October end. The sowing was done with September rains.  

 The crop experienced pre and post flowering drought stress as there was no significant rain from last week of 
September to the entire October. By and large the total rainfall deficit in rabi season was about -50%.  This result 
in poor crop stands ultimately leading to low yields.  

 The crop condition and growth and biomass production are satisfactory. All the entries grew to a height about 
1.50-2.0 m.    

Breeding 
 One trial i.e., IAVHT-DS (28 entries) was planted 7.9.2015. Trail was being harvested when the monitoring team 

visited the field site. This was due to early sowing as well as over maturity.  
 Based the visual observation promising entries identified were, 1007, 1004, 1011, 1105, 1108 for yield, 1005, 

1022, 1107, 1117 for medium height and 1012, 1018, 1020 and 1124 for long ear-head.  
 Stalk rot due to Fusarium spp.and Macrophomina phaseolina were observed in mild to moderate proportion. 

Incidence of rust varied between 20-30%.  
 The team suggested planting the trial between mid September and 1st week of October next year.  
 Preparing compartmental bunds prior to sowing in early Sept ember is suggested to conserve soil moisture.   
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 In another large plot station trial on evaluation of fodder quality of GS-23 and M35-1, it was observed that GS-23 
was early by one week, tolerant to charcoal rot and was less prone to lodging than M35-1. The avg. yield of GS 23 
was 2.0 t/ha as compared to 1.8 t/ha in M35-1.  

 In advance line multiplication trial, 10 entries were planted on 15.10.2015. Contrasting differences were observed 
among the genotypes as some genotypes were totally green, while    others were completely dried up.  

 Other breeding experiments at Gulbarga include germplasm evaluation, nucleus seed multiplication, screening 
mutants for shoot fly and charcoal rot, evaluation of segregating population (F2 to F5), participatory plant breeding 
trials, etc. 

Agronomy 
 Three trials (1R, 3R and 5R) were planted in rabi 15-16. All the trials were planted last week of September to 1 

week of October 2015. Crop management was good.  
 Poor plant population was recorded in some entries due to severe drought conditions.   
 In trial 1R, i.e., evaluation of pre released rabi sorghum genotypes to varying fertility levels showed that apparent 

differences were seen among fertility levels and genotypes based on visual agronomic rating.  SPH 1764 was 
promising and responded up to 100 % RDF than the check entries.  

 In trial 3R, i.e., Optimization of production factor under resource constraints in grain sorghum indicated that there 
was no apparent visual differences were observed among the treatments due to the prevalence of severe drought 
and heat conditions, while, FPP slightly better than other.  

 In trial 5R, i.e., effect of seed priming and foliar spry of nutrients in rabi sorghum indicated that crop growth and 
biomass production was very good due to seed priming and foliar spraying of nutrients. CSV 22R was found 
promising with priming KNO3@2%+ DAP @2% was observed better than rest. Inclusion of potassium is 
suggested in the fertility levels as soils appear to be deficient in potassium under drought. Under severe drought 
conditions, provision of one life saving irrigation at critical growth stages is suggested for uniform stand 
establishment and  saving the crop.  

Crop Physiology 
 The trial namely “preliminary evaluation of diverse germplasm for rabi adaptation” with 40 entries (37+3 checks) 

was planted on 6.10.2015.  Crop management was good. Poor plant population was recorded in some entries due 
to planting on shallow to medium soils besides severe drought conditions.  

 All the entries were exposed to pre-and post flowering drought and heat stress conditions, while some entries 
failed to emerge their heads form boot.  

 Besides, incidence of shoot fly and rust was noticed in some entries.   
 Promising entries identified based on earliness and agronomic desirability include SLV-190 (staygreen), RSV-

1542, SSRK 13-15 (staygreen, less incidence of rust & foliar diseases), SLV 182, SSRK 13-20, RSV 1772, Phule 
Suchitra, SLV 168, and SSRK-13-4.  

 Some intra-replication variation was observed due to not adopting and planting in correct planting layout.  
 The team suggested that this trial material should be planted in tiers as applicable to RCBD. Planting long 

stretches should be avoided to overcome the error due to sloppy gradient of land. The overall field layout should 
be designed either in rectangular or square.  

Plant Pathology 
 Three plant pathology trials were undertaken. Trial IAVHT-DS (30 entries) and IAVHT-SS (20 entries) were sown 

in first week of October, 20015 with susceptible check (SPV-86) and resistant check (DSV-4).  
 Experiment revealed low plant population mainly due to shoot fly infestation.  
 The entries were screened by applying the charcoal rot (CR) inoculum to the soil and also by artificially inoculating 

the plants with CR pathogen through tooth-pick method.  Some plants did reveal CR symptoms.  
 It was suggested by the team that shoot fly population could be kept under control by soil application of carbofuran 

3G (@ 15Kg/ha). 
 CR Nursery: The experiment with 8 entries was sown in the first week of October 2015. Plant growth was just 

normal with low panicle emergence.  
 Crop was irrigated only once just for survival. This was the first year of the experiment and sick plot for CR 

screening was being developed.  
 Low charcoal rot incidence was evident till 3rd node and a few plants also revealed stalk rot infections due to 

Fusarium spp.  
 It was informed that in rabi 2015-16, the crop condition and plant growth of entries planted were not good due to 

severe drought conditions. 
 The team also met Dr. J.R. Patil, Dean (Agri), College of Agriculture, Kalaburagi who informed that  farmers are 

facing labour scarcity for all crops including sorghum, particularly during planting and  harvesting times, besides 
fetching low market price of sorghum which often goes  below Rs 1800/q. 
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Recommendations (Dharwad and Gulbarga) 
 In Agronomy trials, nitrogen (50Kg/ha) and phosphorus (25Kg/ha) were applied without any potassium. It was 

suggested to include potassium in the fertility levels as soils appear to be deficient in potassium, besides, provide 
resistance to lodging, insect pest & diseases and drought. 

 Under severe drought conditions, provision of one life saving irrigation especially in Agronomy trials at critical 
growth stages is suggested for uniform stand establishment and saving the crop.  

 The team suggested that planting of breeding trials at Gulbarga should be done between mid September and 1st 
week of October based on the monsoon situation. Preparing compartmental bunds prior to sowing in early Sept 
ember is suggested to conserve soil moisture. 

 In breeding, although grain and stove yields are important, other traits to be focused include foliar (rust) and stalk 
(charcoal rot) diseases besides terminal drought.  

 Basic parameter on soil physical and chemical parameters should be reported along with trial data where ever 
feasible.  

 
9) MOHOL 
General Information 

 Very low rainfall during crop growth stage.  
 Annual rainfall was 433mm.  
 Crop was free from diseases and insects damage. 

Breeding 
 One trial (IAVHT- Shallow soil) was allotted and it was conducted.  
 List of the promising entries: 2003, 2001, 2006, 2015, 2059, 2055, 2068, 2061, 2060, 2115, 2101, 2102, 2111 and 

2110.  
 Station Programme: Visited University Sorghum Variatal Trial. Promising entries were RSV 1268, 1744, MSV 133 

and 138.  
 In Demonstration plots variety Phule Rohini for papad, Phule Uttara for hurada, and Phule panchami for pop corn 

were seen. 
 

10) PHALTAN 
General Information 

 Hot spot for stem borer, shoot fly and midge fly (rainy season).  
 Very low rainfall of 450mm received in this year.  
 Aphid infestation was observed in some entries of  IAVHT (Sweet sorghum) entries.  
 Reddening of leaves was also observed in some entries. 

Breeding 
 Two  trials were  allotted, IAVHT (Sweet sorghum) and IAVHT (Shallow soils).  
 Of these one IAVHT (Shallow Soil) was rejected 
 List of the promising entries in IAVHT (Sweet Sorghum): 8002, 8006, 8060, 8061, 8066, 8054, 8069, 8067, 8056, 

8101, 8113, 8102, 8103, 8106, and 8105 
 Station Programme: Seen promising lines for sweet sorghum which is dual purpose (SPV 2196).  

 
11) KOVILPATTI 
General Information 

 Agricultural Research Station at Kovilpatti is an old station established during 1901. It is geographically placed at 
8o48’ and 9o20’ north latitude and 77o4’ and 78o25’ east latitude at 90 feet above MSL.  

 It has received normal (573.5mm) and well distributed (32 days) rainfall during the crop growth period (September 
to December 2015).  

 Pests are serious problem in this region especially on late sown crop. The main usage of the crop is for feed and 
fodder. There is little or no utility as food. 

 AICRP trials: Five entomology trials were conducted under AICRP program: I) IAVHT-DS, II) IAVHT-SS, III) SPN-
DS&SS, IV) New IPM module for pest management in rabi sorghum, V) IPM package for sorghum midge. The first 
four trials were sown on 29 October 2015 and the fifth trial sown on 2 November 2015. There was heavy incidence 
of ear head bug and moderate incidence of midge in the first three trials. Resistant entries were selected based on 
shoot fly dead hearts% recorded at 28 days after emergence and stem borer dead hearts% recorded at 45 days 
after emergence.  

 In IAVHT-DS, the entries 1002, 1012, 1018, 1022 and 1026 in first replication, 1051, 1056, 1066, 1070, 1073 in 
the second replication and 1114, 1118, 1119, 1120, 1123 in the third replication with dead heart% ranging from 
3.7 to 10.53 showed tolerance to shoot fly as against the resistant checks IS 18551 (20 to 30.77%), IS 2205 
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(11.54 to 20%) and susceptible checks Swarna (53.33 to 66.67%) and SSV 84 (53.85 to 62.5%). For stemborer 
resistance, the entries 1008 and 1020 in first replication, 1055, 1059, 1076 in the second replication and 1103, 
1105, 1124 in the third replication with dead heart% ranging from 10 to 16.67 showed tolerance as against the 
resistant check IS 2205 (17.4 to 24%) and susceptible checks Swarna (55.6 to 87.5%), TAM 428 (52.9 to 90%), 
SSV 84 (46.2 to 66.7%) and Y-75 (43.8 to 66.7%). 

 In IAVHT-SS, the entries 2002, 2013, and 2016 in first replication, 2058 and 2063 in the second replication and 
2101, 2104, 2113, 2115 and 2117 in the third replication with dead heart% ranging from 0 to 18.2 showed 
tolerance to shoot fly as against the resistant checks IS 18551 (23.8 to 30.8%), IS 2205 (11.4 to 50%) and 
susceptible checks Swarna (61.5%), Y-75 (57.7 to 68.2%) and SSV 84 (77.3%). For stemborer resistance, the 
entries 2001, 2003 and 2012 in first replication, 2051, 2053 and 2058 in the second replication and 2104, 2105 
and 2107 in the third replication with dead heart% ranging from 0 to 15.8% showed tolerance as against the 
resistant check IS 2205 (5.3 to 18.2%) and susceptible checks Swarna (40 to 71.4%), TAM 428 (41.2 to 60%), 
SSV 84 (33.3 to 80%), Hathikunta (46.1 to 60%) and Y-75 (57.1 to 62.5%). 

 In SPN (DS&SS), the entries 102, 103, 105, 109, 110, 113, 122, 143, 145, 147, 149, 155, 162 , 165, 185 with 
shoot fly dead heart% ranging from 0 to 18.2 and the entries 123, 125, 129, 139, 141, 144, 154, 164, 167, 176, 
181 and 187 with stemborer dead heart% ranging from 0 to 11.8% were promising. 

 In the trial to test the new IPM module for pest management in rabi sorghum, all the treatments were significantly 
superior to farmers practice for both shoot fly and stem borer control. However, statistically the first four 
treatments, seed treatment with imidachloprid, seed treatment with imidachloprid + cowpea intercropping, seed 
treatment with imidachloprid + spray of NSKE, seed treatment with KI were on par with each other though visually 
seed treatment with imidachloprid was more effective. Seed treatment with imidachloprid + spray of NSKE was 
most effective against stemborer. Though planting date was similar to the above three trials, seed set was good 
(>80%) as against 0% in the above three trials. 

 In a trial to evaluate IPM package for sorghum midge, the entry involving the package recorded 6.3 midge count/ 5 
panicles as against 37.2% in the farmers practice. Only moderate incidence of midge was noticed. 

 Station trials: An IPM module for shoot fly and stemborer is evaluated against farmers practice. Though significant 
results are reported, the benefit cost ratio need to be calculated as it looked cumbersome and the steps may be 
cut down to significant ones. Under breeding trials, initial yield trials, preliminary yield trials and advanced yield 
trials for both grain and forage sorghum were taken up and some entries looked promising. Both single cut and 
multi cut forage entries expression was good. Around 56 F1s and 200 entries in segregating generations (F2 to F6) 
are under evaluation. A small crossing program for varietal development for grain yield, shoot fly resistance, 
drought resistance is planned. There is no hybrid breeding program at this station. Varietal development program 
for grain, dual purpose and forage purpose is good. 
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Review of DUS test guidelines in sorghum 
 

Hariprasanna K., P. Suresh, Aruna C. & Vilas A. Tonapi 
ICAR-Indian Institute of Millets Research, Hyderabad – 500030 (hari@millets.res.in) 

Introduction 
The Government of India enacted “The Protection of Plant Varieties and Farmers’ Rights (PPV&FR) Act, 2001” (53 of 2001) 
adopting sui generis system to provide for the establishment of an effective system for protection of plant varieties, the rights 
of farmers and plant breeders and to encourage the development of new varieties of plants. Indian legislation is not only in 
conformity with International Union for the Protection of New Varieties of Plants (UPOV), 1978, but also have sufficient 
provisions to protect the interests of public/private sector breeding institutions and the farmers. The PPV&FR Rules were 
notified in 2003. To implement the provisions of the Act the Department of Agriculture and Cooperation, Ministry of 
Agriculture established the Protection of Plant Varieties and Farmers’ Rights Authority (PPV&FRA) on 11th November, 
2005. The PPV&FR Regulations were notified in 2006. A new variety shall be registered under the Act if it conforms to the 
criteria of novelty, Distinctiveness, Uniformity and Stability (DUS). Presently registration can be done for 102 crops/species 
and the DUS testing guidelines have been notified for these crop species (http://www.plantauthority.gov.in/crop-
guidelines.htm). 
 
Sorghum is one among the first set of 12 crop species notified by Government of India for registration under the PPV&FR 
Act, 2001 (PPV&FRA, 2007a). The general and specific guidelines for DUS testing in sorghum was published by the 
PPV&FRA, New Delhi in Plant Variety Journal of India, the official journal of PPV&FRA on 20th February, 2007 (PVJ, 2007) 
paving the way for registration of new varieties of sorghum and grant of Plant Breeders’ Rights. The PPV&FRA started 
receiving applications for registration of varieties from May, 2007. The DUS testing in sorghum started from kharif season of 
2008. So far 126 candidate varieties have undergone DUS testing, and PPV&FRA has issued 112 registration certificates till 
date. 
 
Existing DUS testing guidelines in sorghum 
The present sorghum DUS test guidelines includes 33 descriptors (PPV&FRA, 2007b). Out of these, 21 traits are assessed 
visually while 12 are measured traits (Table 1). Out of 21 visually assessed traits, 14 are of VG (visual assessment by a 
single observation of a group of plants or parts of plants) type and 7 are of VS (visual assessment by observation of 
individual plants or parts of plants) type. Out of measured traits, 11 are of MS (measurement of a number of individual plants 
or parts of plants) type and one is MG (measurement by a single observation of a group of plants or parts of plants) type. 
The characteristics used for grouping of sorghum varieties for DUS testing are (1) kharif or rabi adaptation, (2) time of 
panicle emergence (50% of the plants with complete panicle emergence), (3) total height of plant at maturity, (4) panicle 
shape, and (5) colour of caryopsis after threshing. The grouping of candidate variety facilitates the assessment of 
distinctiveness as well as choice of appropriate reference variety for comparison. The DUS test guidelines for sorghum 
involves 15 essential characteristics [denoted by (*) legend], i.e., characteristic that should be observed during every 
growing period on all varieties and shall always be included in the description of variety. Seven essential characteristics are 
of VG type, 5 are of VS type and rest 3 are of MS type. Nine characteristics out of 33 are descriptive type [denoted by (+) 
mark] and these characteristics are illustrated by explanation or drawing in table of characteristics in section VIII. Seven of 
the descriptive characteristics are of VG type and one each is of VS and MS type.  The DUS characteristics are recorded on 
six plant parts viz., seedling, stem, leaf, panicle, flower and seed or grain. Similarly, the characteristics are recorded on eight 
different growth stages of the crop viz., seedling (7-8 DAS), 5th leaf, panicle emergence, flowering, end of flowering, 
physiological maturity, maturity and post-maturity / threshing. Hence, each stage of the crop is important and thus, DUS 
testing requires complete attention during the entire trial period. 
 
Status of DUS testing 
The first DUS testing trial in sorghum for the purpose of registration of varieties under PPV&FR Act, 2001 was taken up 
during kharif 2008. So far we have undertaken DUS testing during 13 seasons and a total of 126 candidate varieties have 
undergone testing since 2008 (Table 1). The category of candidate varieties tested and contribution from public and private 
sector are given in Table 3 season-wise. Out of the candidate varieties tested, 68% were new (46% from private and 22% 
from public sector), 27% were extant/variety of common knowledge (21% from public and 6% from private sector) and 5% 
were farmers’ varieties.   Genotype-wise, parental lines constituted slightly more than half of the candidate varieties tested 
(51%) and rest were cultivars - either open pollinated varieties (27%) or hybrids (17%) or farmers’ varieties (5%) (Fig.1). 
Among the parental lines, restorer lines were higher in number followed by male sterile lines and maintainer lines. Private 
sector contributed more restorer and male sterile lines compared to public sector, while all the maintainer lines came from 
only public sector institutes. More hybrids came from private sector while more open pollinated varieties came from public 
sector for DUS testing. 
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Table 1. Candidate varieties undergone DUS testing since 2008 
Year  New Ext/VCK FV Total Remarks 
2008 (Kh) 9 0 0 9 All Pvt.  
2008 (Rabi) 1 0 0 1 Public  
2009 (Kh) 6 0 0 6 5 Publ.+ 1 Pvt. 
2010 (Kh) 8 2 0 10 6 Publ. + 4 Pvt. 
2011 (Kh) 14 0 0 14 All Pvt. 
2011 (Rabi) 2 3 0 5 3 Publ. + 2 Pvt. 
2012 (Kh) 7 20 1 28 20 Publ. + 7 Pvt. 
2012 (Rabi) 5 2 0 7 1 Publ. + 6 Pvt. 
2013 (Kh) 9 6 0 15 4 Publ. + 11 Pvt. 
2013 (Rabi) 3 1 0 4 1 Publ. + 3 Pvt. 
2014 (Kh) 6 0 4 10 4 Publ. + 2 Pvt. 
2014 (Rabi) 3 0 1 4 2 Publ. + 1 Pvt. 
2015 (kh) 13 0 0 13 8 Publ. + 5 Pvt. 
Total 86 34 6 126 55 Publ. + 65 Pvt. 

Ext: Extant; VCK: Variety of Common Knowledge; FV: Farmers’ Variety 
 
Frequency of reference varieties used 
For comparing the 126 candidate varieties tested for DUS traits since 2008, a total of 67 reference varieties were used. 
Some of the reference varieties were used more frequently compared to others. For example, the restorer line C 43 has 
been claimed as reference variety for 17 different candidate varieties. Similarly, the short duration CMS line AKMS 14A also 
has been claimed as reference variety for 17 candidate varieties. The popular variety CSV 15 has been used as reference 
variety for 16 candidate varieties, while CSH 14 has been used as reference variety for 13 candidate varieties. Out of 67 
reference varieties, 23 were used in case of single candidate variety only. Some of the reference varieties were grown 
repeatedly ranging from 3-10 seasons. For example RS 29, which has been used as reference variety for 15 candidate 
varieties, has been planted for 10 seasons. C 43, AKR 150, AKMS 14A and 27A were planted for nine seasons; Indore 12 
and CS 3541 were planted for eight seasons; CSH 14, CSH 16 and AKMS 14B were planted for seven seasons and so on. 
A database of reference variety data for 33 DUS traits has been prepared and it helps in assessing the stability of the trait(s) 
across seasons apart from choosing appropriate reference variety for a new candidate variety. 
 

 

Figure 1. Categorization of candidate varieties undergone DUS testing since 2008 
 
Frequency of reference varieties used 
For comparing the 126 candidate varieties tested for DUS traits since 2008, a total of 67 reference varieties were used. 
Some of the reference varieties were used more frequently compared to others. For example, the restorer line C 43 has 
been claimed as reference variety for 17 different candidate varieties. Similarly, the short duration CMS line AKMS 14A also 
has been claimed as reference variety for 17 candidate varieties. The popular variety CSV 15 has been used as reference 
variety for 16 candidate varieties, while CSH 14 has been used as reference variety for 13 candidate varieties. Out of 67 
reference varieties, 23 were used in case of single candidate variety only. Some of the reference varieties were grown 
repeatedly ranging from 3-10 seasons. For example RS 29, which has been used as reference variety for 15 candidate 
varieties, has been planted for 10 seasons. C 43, AKR 150, AKMS 14A and 27A were planted for nine seasons; Indore 12 
and CS 3541 were planted for eight seasons; CSH 14, CSH 16 and AKMS 14B were planted for seven seasons and so on. 
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A database of reference variety data for 33 DUS traits has been prepared and it helps in assessing the stability of the trait(s) 
across seasons apart from choosing appropriate reference variety for a new candidate variety. 
 
Most commonly claimed distinct traits 
The number of distinctive characteristics claimed by the applicants in the 126 candidate varieties tested so far varied from 2 
(AKR 150, BGS 802) to 20 (GK 952) with a mean of 7, and median and mode of 6. The more commonly claimed 
characteristics were panicle density followed by panicle shape, glume colour, total plant height, caryopsis colour, etc. (Table 
2). All these were essential traits and some were also used for grouping of the varieties. It is also interesting to note that the 
deviation from the claims (by the applicant) was mostly observed in case of these traits. The characteristics that were 
claimed less in general were colour of vitreous albumen in grain, length of branches in panicle, grain threshability, anther 
length and anthocyanin colouration. Less variation in these traits as well as difficulty in characterization of some of the traits 
or more subjectivity would be the reason for lower number of claims.  
  

Table 2. More common (> 40%) and less common (< 10%) claimed distinctive traits 
DUS # Characteristics Cand. Var. 

No. % 
21.(*) Panicle: Density at maturity (ear head compactness) 68 54  

22.(*) (+) Panicle: Shape 63 50 
14.(*) (+) Glume: Colour  60 48  

15. (*) Plant: Total height 54 43  
26. (*) Caryopsis: Colour after threshing 54 43  

    
8. (*) Stigma: Anthocyanin colouration 11 9 
12. Anther: Length 11 9 

25.(+) Grain: Threshability 10 8 
20. Panicle: Length of branches (middle third of panicle) 7 6 
32. Grain : Colour of vitreous albumen 2 2 

 
Differences between observed and claimed traits 
The number of instances of difference in observed state from the claimed state for the trait claimed as distinctive by the 
applicant among the candidate varieties was worked out. The traits where more differences were observed were caryopsis 
colour, glume colour, total height of plant, panicle density and shape, etc. (Table 3). These traits were also claimed in more 
number of candidate varieties as distinctive. No differences were observed in case of arista formation, anthocyanin 
colouration of stigma and length of branches in panicle. In some other traits also very less differences were observed from 
the claimed states.  

 
Table 3. Difference in observed state from that of claimed state in the distinctive traits 

Ch# Characteristics Claimed in Cand. Var. Differences observed 
More differences 

26.(*)  Caryopsis: Colour after threshing 47  30 
14.(*)(+)  Glume: Colour  51  29 
15.(*)  Plant: Total height 52  19 
 21.(*) Panicle: Density at maturity  63  18 
22.(*)(+)  Panicle: Shape 61  13 

Less differences 
7. (*) Lemma: Arista formation 17  0 
8. (*) Stigma: Anthocyanin colouration  7  0 
20 Panicle: Length of branches  7  0 
2. (*) Leaf sheath: Anthocyanin colouration  31  1 
9. (*) Stigma: Yellow colouration  32  1 
12 . Anther: Length 8  1 
25.(+) Grain: Threshability  8  1 

 
Status of applications filed and certificates granted 
Both public and private sector sorghum breeders are actively involved in filing applications for registration of new varieties 
since the very beginning. Till date 255 applications have been filed and sorghum stands 4th in terms of total number of 
applications received by PPV&FRA so far under cereals and millets, next only to rice (4913), maize (689) and pearl millet 
(298). Among the applications, 111 are from public sector and 104 are from private sector, and 40 are farmers’ varieties. 
Overall, 112 sorghum varieties have been registered (72 public sector, 39 private sector and 1 farmers’ variety) and 
certificate of registration have been issued (PPV&FRA, 2016) (Table 4). Out of 112, 35% are new varieties, 64% are 
extant/VCK and rest is farmers’ variety. 



  
                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------AAllll  IInnddiiaa  CCoooorrddiinnaatteedd  RReesseeaarrcchh  PPrroojjeecctt  oonn  SSoorrgghhuumm,,  HHyyddeerraabbaadd 
 
 

 
Report of the AICRP on Sorghum Coordinating Team-agm16  52 

Table 4. Sorghum varieties registered in the Plant Varieties Registry (till April, 2016) 
Year No. of 

varieties 
Public sector Private sector FV 

2009 12 ICAR (11) JK Agri (1) - 
2010 1 ICAR (1) - - 
2011 6 Dr. PDKV (2) MAHYCO (2), JK Agri (1), Devgen (1) - 

2012 15 
TNAU (5), GBPUA&T (1), RVSKVV (1), MKV (2), 
MPUA&T (1), MPKV (3) 

MAHYCO (1), Devgen (1) 
- 

2013 10 TNAU (1), ICAR (3), ANGRAU (1) MAHYCO (2), JK Agri  (2), Devgen (1) - 

2014 54 
ICAR (27), MPKV (3), MAU (1), RVSKVV (1), 
CCSHAU (1) 

Kaveri (8), Devgen (5), Bayer (2), Nuziveedu (2), Hytech 
(1), JK Agri (1), Nirmal (1) 

1 

2015 14 ICAR (4), ANGRAU (2), Dr. PDKV (1) Devgen (2),  Kaveri (3), Nirmal (1), Nuziveedu (1) - 
Total 112 72 (New: 12, VCK/Extant: 60) 39 (New: 27, VCK/Extant: 12) 1 
 
Review of DUS test guidelines 
For strengthening the plant variety protection system further there is a need to review the existing DUS test guidelines based 
on the experience gained over the last 7-8 years. As the present guidelines were developed nearly a decade ago during the 
inception of the PPV& FRA according to the prevailing requirements at that point of time, there is scope for amendments to 
the existing descriptors or addition of new descriptors, or delete any irrelevant or non-essential traits/descriptors. Hence, the 
PPV&FRA has constituted a Task Force under the Chairmanship of Dr. C L Laxmipathi Gowda, Former DDG (Research), 
ICRISAT to review and harmonize the DUS testing guidelines in sorghum and pearl millet. The meeting of the Task Force 
was held at IIMR, Hyderabad on 23rd September 2015, to review the sorghum DUS testing guidelines. Elaborate discussion 
among all the members of the Task Force and sorghum breeders from IIMR on each aspect of existing DUS test guidelines 
was held and amendments were proposed for consideration by the PPV&FRA. The draft revised DUS test guidelines is 
presented hereunder for perusal by all the stakeholders. The sorghum researchers are hereby requested to share their 
views and provide suggestions on the revised guidelines. 
 

 
Guidelines for the Conduct of Test for Distinctiveness, Uniformity and Stability (Revised) 

 
I. Subject 
These test guidelines shall apply to all varieties, hybrids and parental lines of Sorghum (Sorghum bicolor (L.) Moench) 
 
II. Seed material required 

1. The Protection of Plant Varieties and Farmers' Rights Authority (PPV & FRA) shall decide when, where and in 
what quantity and quality of the seed material are required for testing a variety denomination applied for 
registration under the Protection of Plant Variety and Farmers' Rights (PPV& FR) Act, 2001. Applicants submitting 
such seed material from a country other than India shall make sure that all customs and quarantine requirements 
stipulated under relevant national legislations and regulations are complied with. The minimum quantity of the 
seed to be provided by the applicant shall be as per the following: 

2. New: Variety or Hybrid: 2000 gm 
a. Extant variety notified under Seeds Act, 1966: 400 gm 
b. Varieties of Common Knowledge and Farmers’ varieties: 1000 gm 

Every applicant is required to submit 1000 gm of seeds for each of the parental line in case of a hybrid variety. 
Each of these seed lots shall be packed and sealed in packets (each packet with 200 gm of seeds) and submitted 
in one consignment with labels depicting acknowledgement number, denomination, category of candidate variety, 
and month and year of harvesting. Only if panicle-row is to be grown, the PPV&FRA may request for submission 
of specified number of panicles in addition to the seed lot. In case of any dispute, a third year of testing may be 
considered. 

3. The seeds submitted shall have the following standards for germination capacity, moisture content and physical 
purity. 

a. Germination capacity 
  Inbred line/variety/hybrid   : 80% (minimum) 

b. Moisture content    : 10 % (maximum) 
c. Physical purity    : 98% (minimum) 

4. The applicant shall also submit along with the seed a certified data on germination test made not more than one 
month prior to the date of submission. It also shall possess the highest genetic purity, uniformity, sanitary and 
phyto-sanitary standards. 

5. The seed material shall not have been subjected to any chemical or bio-physical treatment. 
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III. Conduct of tests 
1. The minimum duration of the DUS tests shall normally be at least two independent similar growing seasons. 
2. The test shall normally be conducted at least at two test locations. If any essential characteristics of the candidate 

variety are not expressed for visual observation at these locations, the variety shall be considered for further 
examination at another appropriate test site or under special test protocol on expressed request of the applicant. 

3. The field tests shall be carried out under conditions favouring normal growth and expression of all test characteristics. 
The size of the plots shall be such that plants or parts of plants could be removed for measurement and observation 
without prejudicing the other observations on the standing plants until the end of the growing period. Each test shall 
include about 300 plants in the plot size and planting space specified below across three replications. Separate plots 
for observation and measurement can only be used if they have been subjected to similar environmental conditions. 
All the replications shall be sharing similar environmental conditions of the test location. 

4. Test plot design: 
Number of rows   :  4 
Row length   :  4 m 
Row to row distance  :  60 cm 
Plant to plant distance :  15 cm 
Number of replications :  3 

Farmers’ varieties to be tested in two-row plots. 
5. Observations shall not be recorded on plants in border rows. 
6. Additional tests for special purpose shall be established by the PPV&FR Authority. 

 
IV. Methods and observations 

1. The characteristics described in the Table of characteristics shall be used for the testing of varieties, inbred lines and 
hybrids for their DUS. 

2. For the assessment of Distinctiveness and Stability, observations shall be made on 30 plants or parts of 30 plants, 
which shall be divided among 3 replications (10 plants in each replication). 

3. For the assessment of Uniformity on the plot as a whole (visual assessment by a single observation of a group of 
plants or parts of plants), the number of aberrant plants or parts of plants shall not exceed 3 in 100. For the 
assessment of colour characteristics, the latest Royal Horticultural Society (RHS) colour chart shall be used. 

 
V. Grouping of varieties 

1. The candidate varieties for DUS testing shall be divided into groups to facilitate the assessment of distinctiveness, 
and to be compared with similar type of sorghum as well as class (Hybrid/Variety/Male sterile/Maintainer/Restorer 
line). Characteristics, which are known from experience not to vary, or to vary only slightly within a variety and which 
in their various states are fairly evenly distributed across all varieties in the collection are suitable for grouping 
purposes. 

2. The following characteristics are proposed to be used for grouping sorghum varieties: 
a. Type of sorghum: Grain/ Forage/ Sweet sorghum 
b. Season of adaptation: Kharif (Rainy)/Rabi (Post-rainy) 
c. Plant: Time to 50% flowering (50% of the plants with 50% anthesis) (Characteristics 3) 
d. Plant: Total height at maturity (Characteristics 13) 
e. Panicle: Shape (Characteristics 20) 
f. Caryopsis : Colour after threshing (Characteristics 24) 

 
VI. Characteristics and symbols 

1. To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as given in the Table of 
characteristics (Section VII) shall be used. 

2. Note (1 to 9) shall be used to describe the state of each character for the purpose of digital data processing. 
3. Legend: 

(*) Characteristics that shall be observed during every growing period on all varieties and shall always be included in the description 
of the variety, except when the state of expression of any of these characters is rendered impossible by a preceding 
phenological characteristic or by the environmental conditions of the testing region. Under such exceptional situation, adequate 
explanation shall be provided. 

(+) See Explanation on the Table of characteristics in Section VIII. It is to be noted that for certain characteristics the plant parts on 
which observations to be taken are given in the explanation or figure(s) for clarity and not the colour variation. 

4. The optimum stage for the observation of each characteristic during the growth and development of plant is given in 
the sixth column of Table of characteristics. 

5. Type of assessment of characteristics indicated in column seven of Table of characteristics is as follows: 
MG : Measurement by a single observation of a group of plants or parts of plants 
MS : Measurement of a number of individual plants or parts of plants 
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VG : Visual assessment by a single observation of a group of plants or parts of plants 
VS : Visual assessment by observation of individual plants or parts of plants 

 QL: Qualitative characteristic 
 QN: Quantitative characteristic 

PQ: Pseudo-qualitative characteristic 
 

VII. Table of characteristics 
S. No. 
[Old]# 

Characteristics States Note Example variety/line Stage of 
observation 

Type of 
assessment 

1 (*) 
[2] 
QN 

Leaf sheath: Anthocyanin 
pigmentation 

Absent 1 AKMS 14B 5th leaf VS 
Present 9 Pant Chari 4 

2 [3] 
PQ 

Leaf: Midrib 
colour (5th fully developed leaf 
from top) 

White (RHS 155-N 155) 1 SPV462, JJ 1041 5th leaf VS 
Yellow green (RHS 144-144N) 2 CS 3541 
Greyed yellow (RHS 162) 3 - 
Greyed purple (RHS 183-187) 4 - 
Brown (RHS 199-N199) 5 SPV 2018 

3 (*) [4] 
QN 

Plant: Time to 50% flowering 
(50% of the plants with 50% 
anthesis) 

Very early (<56 days) 1 GFS 4 Panicle 
emergence 

VG 
Early (56-65 days) 3 CSH 14 
Medium (66-75 days) 5 CSH 16 
Late (76-85 days) 7 Pant Chari 5 
Very late (>85 days) 9 SSV 84 

4 (*) [6] 
PQ 

Flag leaf: Colouration midrib White (RHS 155-N 155) 1 PVK 400, Co-S-28 Panicle 
emergence 

VS 
Green (RHS 144-144N) 5 27B 
Brown (RHS 199-N199) 7 SPV 2018 

5 (*) [7] 
QN 

Lemma: Arista formation Absent 1 CS 3541 Flowering VS 
Present 9 296B 

6 (*) [9] 
QN 

Stigma: Yellow colouration Absent 1 CS 3541 Flowering VS 
Present 9 27B 

7 [10] 
QN 

Stigma: Length Short (<1 mm) 3 AKMS14B Flowering MS 
Medium (1-2 mm) 5 IMS 9B 
Long (>2 mm) 9 MAN T1 

8 (+) 
[11] 
QN 

 

Flower with pedicel: Length of 
flower 

Short 3 - Flowering VG 
Medium 5 CS 3541 
Long 7 27B 
Very long 9 SSG 59-3 

9 [12] 
QN 

Anther: Length Short (<3 mm) 3 C 43 Flowering MS 
Medium (3-4 mm) 5 27B 
Long (>4 mm) 7 - 

10 
QN 

Stem/leaf sheath: Waxy bloom 
(epicuticular wax) (at upper 
one-third height of plant) 

Bloomless 1 - Flowering VG 
Bloomy 5 296B, 2077B 

11 (*) [8] 
QN 

Stigma: Anthocyanin 
colouration 

Absent 1 CS 3541 Upper portion of 
the panicle at the 
completion of 
anthesis 

VS 
Present 9 SSG 59-3 

12 [13] 
QN 

Anther: Colour of dry anther Yellow orange (RHS 14-23) 1 2219B End of flowering VG 
Orange (RHS 24-29) 2 CS 3541 
Orange red (RHS 30-35) 3 - 
Greyed orange (RHS 163-177) 7 CSH 16 

13 (*) 
(+) [14] 

PQ 

Glume : Colour Yellow white (RHS 157-158) 2 2077B Physiological 
maturity 

VG 
Greyed yellow (RHS 160-162) 3 Pant Chari 5 
Greyed orange (RHS 163-177) 4 UPMC 503 
Greyed red (RHS 178-182) 5 - 
Greyed purple (RHS 183- N187) 6 Pant Chari 4 

14 (*) 
[15] 
QN 

Plant: Total height at maturity Very short (< 76 cm) 1 - Physiological 
maturity  

MS 
Short (76-150 cm) 3 2219B 
Medium (151-225 cm) 5 RS 673 
Tall (226-300 cm) 7 GJ 39 
Very tall (>300 cm) 9 - 

15 [16] 
QN 

Stem : Diameter (at lower 
one-third height of plant) 

Small (<2 cm) 3 CS 3541 Physiological 
maturity  

MS 
Medium (2-3 cm) 5 2077B 
Large (3.1-4 cm) 7 - 
Very large (>4 cm) 9 - 

16 [17] 
QN 

Leaf: Length of blade (the 
third leaf from top including 
flag leaf) 

Short (< 40 cm) 3 - Physiological 
maturity  

MS 
Medium (40 - 60 cm) 5 2219B 
Long (61- 80 cm) 7 CS 3541 
Very long (> 80 cm) 9 CSH 18 

17 [18] 
QN 

Leaf: Width of blade (the third 
leaf from top including flag 

Narrow (< 4.0 cm) 3 GFS 4 Physiological 
maturity  

MS 
Medium (4.0 - 6.0 cm) 5 - 
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S. No. 
[Old]# 

Characteristics States Note Example variety/line Stage of 
observation 

Type of 
assessment 

leaf) Broad (6.1- 8.0 cm) 7 CSV 17 
Very broad (> 8.0 cm) 9 CSH 16 

18 (*) 
[19] 
QN 

Panicle : Length without 
peduncle 

Very short (< 10 cm) 1 - Physiological 
maturity  

MS 
Short (10-20 cm) 3 SSV 84 
Medium (21-30 cm) 5 CS 3541 
Long (31-40 cm) 7 IMS 9B 
Very long (> 40 cm) 9 SSG 59-3 

19 [20] 
QN 

Panicle : Length of branches 
(middle third of panicle) 

Short (<5 cm) 3 - Physiological 
maturity  

MS 
Medium (5.0-10 cm) 5 CS 3541 
Long (10.1-15 cm) 7 2077B 
Very long (>15 cm) 9 SSG 59-3 

20 (*) 
[21] 
QN 

Panicle : Density at maturity 
(ear head compactness) 

Very loose 1 SSG 59-3 Physiological 
maturity  

VG 
Loose 3 Pant Chari 4 
Semi loose 5 CSH 16 
Compact 7 C 43 
Very compact 9 Surat 1 

21 (*) 
(+) [22] 

PQ 

Panicle : Shape Reversed pyramid 1 - Physiological 
maturity  

VG 
Panicle broader in upper part 2 JJ 741 
Symmetric 3 CSH 9 
Panicle broader in lower part 4 MAN T1 
Pyramidal 5 SSG 59-3 

22 (*) 
[23] 
QN 

Neck of panicle : Visible 
length above sheath 

Absent or very short (<5 cm) 1 296B Physiological 
maturity  

MS 
Short (5.0-10 cm) 3 JJ 1041 
Medium (10.1-15 cm) 5 Pant chari 4 
Long (15.1-20 cm) 7 GJ 37 
Very long (>20 cm) 9 CSH 16 

23 (+) 
[24] 
QN 

Glume : Length Very short (25% of grain covered) 1 CSH 9 Physiological 
maturity  

VS 
Short (50% of grain covered) 3 CSV 15 
Medium (75% of grain covered) 5 2219B 
Long (100% of grain covered) 7 SSG 59-3 
Very long (longer than the grain) 9 - 

24 
QN 

Plant: Pigmentation 
(at lower one-third height of 
plant) 

Tan 1 C 43, CSV 15 Physiological 
maturity 

VG 
Non-tan 9  M 35-1, CSV 18 

25 (+) 
[25] 
QN 

Grain: Threshability Freely threshable (<10% unthreshed 
grain) 

1 C 43 Maturity  VG 

Partly thresahble (11-50% 
unthreshed grain) 

5 MR 750 

Difficult to thresh (51-70% 
unthreshed grain) 

7 SSG 59-3 

Very difficult to thresh (> 70% 
unthreshed grain) 

9 - 

26 (*) 
[26] 
PQ 

Caryopsis: Colour after 
threshing 

White (RHS 155) 1 MAN T1 After threshing VG 
Greyed white (RHS 156) 2 Pant Chari 4 
Yellow white (RHS 158) 3 Pant Chari 5 
Yellow orange (RHS 14-20) 4 27B 
Greyed orange (RHS163-173) 5 UPMC 503 
Red (RHS 36-56) 7 - 
Black (RHS 202-203) 9 - 

27 (+) 
[27] 
QN 

Grain : Weight of 1000 grains  
 

Very low (< 16 g) 1 SSG 59-3 After threshing MG 
Low (16-25 g)  3 2219B 
Medium (26-35 g) 5 C 43 
High (36-45 g) 7 - 
Very high (> 45 g) 9 - 

28 (*)(+) 
[28] 
PQ 

Grain: Shape (in dorsal view) Narrow elliptic 1 SSG 59-3 After threshing VG 
Elliptic 2 2219B 
Circular 3 27B 

29 (+) 
[30] 
QN 

Grain: Size of mark of germ Very small 1 - After threshing VG 
Small 3 RS 29 
Medium 5 296B 
Large 7 C 43 
Very large 9 DSV 4 

30 (*) 
[31] 
QN 

Grain: Texture of endosperm 
(in longitudinal section) 

Fully vitreous (100% corneous) 1 - After threshing VG 
¾ vitreous (75% corneous) 3 - 
Half vitreous (50% corneous) 5 AKMS 14B 
¾ farinaceous (25% corneous) 7 296B 
Fully farinaceous (0% corneous) 9 - 

31 [32] 
PQ 

Grain: Colour of vitreous 
albumen 

Greyed yellow (RHS 160-162) 1 AKMS 14B After threshing VG 
Greyed orange (RHS 166) 2 SSG 59-3, UPMC 503 
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S. No. 
[Old]# 

Characteristics States Note Example variety/line Stage of 
observation 

Type of 
assessment 

Greyed purple (RHS N187) 3 Pant Chari 4 
32 (*) 
[33] 
QN 

Grain : Lustre Non-lustrous 1 296B After threshing VG 
Lustrous 5 CS 3541 
Highly lustrous 7 M 35-1 

(# The serial number of the descriptor in the existing DUS test guidelines is given in [ ] brackets) 
 
In addition to the above 32 characteristics, the following characteristics are to be assessed in case of candidate varieties of 
forage or sweet sorghum types.   
 
Applicable to forage sorghum only 
S. No. Characteristics States Note Example variety/line Stage of 

observation 
Type of 

assessment 
33 
QN 

Plant: Tillering ability No tiller 1 Pant Chari 5 45 days after 
emergence 

MS 
Few (1-3) 3 Pusa Chari 23 
Many (> 4) 5 SSG 59-3 

 
Applicable to sweet sorghum only 
S. No. Characteristics States Note Example variety/line Stage of 

observation 
Type of 

assessment 
34 (+) 
QN 

Stem: Brix (%) Low (12-15) 1 - Physiological 
maturity 

MS 
Medium (16-18) 3 SSV 84 
High (19-21) 5 SPSSV 30 
Very high (> 21) 7 - 

 
VIII. Explanations on the Table of characteristics 
 
Characteristic 8. Flower with pedicel: Length of flower (at flowering) 

 
3 5 7 9 

Short Medium Long Very long 
 
Characteristics 13. Glume: Colour: Glume colour is to be recorded at the time of physiological maturity i.e., when the 
black layer is formed at the base of the grain. 
 
 
Characteristic 21. Panicle: Shape (at maturity) 

    

1 2 3 4 5 
Reversed pyramid Panicle broader in 

upper part 
Symmetric Panicle broader in 

lower part 
Pyramidal 
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Characteristic 23. Glume: Length (at maturity) 

 
1 3 5 7 9 

Very short (25% of 
grain covered) 

Short (50% of grain 
covered) 

Medium (75% of 
grain covered) 

Long (100% of grain 
covered) 

Very long (longer 
than the grain) 

 
Characteristic 25. Grain: Threshability: Three primary branches each from top, middle and bottom portions (total 9 
primary branches) of the panicle shall be selected after one week of physiological maturity and hand threshed. Ten panicles 
per replication shall be randomly selected for this purpose. 
 
Characteristic 27. Grain : Weight of 1000 grains: 1000-grain weight to be measured at uniform moisture level of 10%. 
Both in case of grain and forage sorghum the grain weight to be measured without glumes. 
 
Characteristic 28. Grain: shape in dorsal view 

   

1 2 3 
Narrow elliptic Elliptic Circular 

 
Characteristic 29. Grain: Size of mark of germ 

 
    

1 3 5 7 9 
Very small Small Medium Large Very large 

 
Characteristic 34. Stem: Brix (%): The brix is measured using a Hand-held digital Refractometer following standard 
procedure. The juice to be extracted from a piece of stem material through “V” shape cut from the middle internode or 5th 

node from the bottom of the stem.  
 
Suggested References 
1. PPV&FRA, 2007a. http://www.plantauthority.gov.in/pdf/contents.pdf 
2. PPV&FRA, 2007b. http://www.plantauthority.gov.in/pdf/GSorghum.pdf 
3. PPV&FRA, 2016. http://plantauthority.gov.in/List_of_Certificates.htm 
4. PVJ, 2007. Plant Variety Journal of India,1(1): 192-201 (http://www.plantauthority.gov.in/pdf/EnglishPart.pdf) 
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Sorghum grain flour dough roti and nutritional quality 
 

Dr. UD Chavan 
Senior Cereal Food Technologist, Sorghum Improvement Project, Mahatma Phule Krishi Vidyapeeth, Rahuri 

 
A.  Results: Kharif - 2015, sorghum genotypes (AVT and AHT) from Dharwad Center 
 
Roti and grain quality of sorghum: In India sorghum is traditionally consumed in the form of unleavened pan 
cake/Roti/Bhakari. Because of sorghum is a staple food in many parts of the country. Though sorghum grains are nutritious, 
the consumption of this cereal is decreasing due to non-availability of easy cooking raw materials from the sorghum. The 
other major reasons are; dying traditional food habits, requirement of special skill for preparing sorghum rotis. For many 
years sorghum eating population particularly in rabi growing areas, the roti made from Maldandi (M 35-1) is preferred for 
taste and softness, over other genotypes. But now days some new genotypes of rabi sorghum are developed which gives 
better nutritional as well as organoleptic quality of the roti than the M 35-1. A study was done on the flour, dough, roti and 
nutritional quality of AVT-14 and AHT-16 trials of Kharif-2015, sorghum genotypes grown at Dharwad to identify superior 
genotypes.  
 
a: Flour and Dough quality: Following 11 different flour and dough quality parameters were measured: 
1. Hectoliter weight (kg/hl)   6. Crude protein (%) 
2. Water absorption (%)   7. Soluble protein (%) 
3. Kneading quality (Scale 1-3)  8. Total soluble sugars (%) 
4. Spreading quality (Scale 1-3)  9. Free amino acids (mg/100g) 
5. Water required for dough (%)  10. Starch (%);   11. Phenolics (%). 
 
Total fourteen AVT and sixteen AHT advanced genotypes which included varieties and hybrids were compared with local 
check genotype. The results on flour, dough, roti and nutritional quality are presented in Tables 1 to 4.  
 
Hectoliter weight: The hectoliter weight gives the soundness of the grain as well as higher recovery of the flour. It is a unit 
weight of the grain in a specific volume. The hectoliter weight ranged from 77.52 to 80.11 kg/hl for AVT and 77.05 to 80.60 
for AHT trials respectively. The SPH 1775 genotype gave higher hectoliter weight than rest of the genotypes studied in AVT 
and AHT trials (Tables 1 and 3).  
 
Water absorption capacity: The water absorption capacity is positively correlated to the roti quality. The higher the water 
absorption capacity the superior was the quality of the roti. The water absorption capacity of flour ranged from 85 to 115% 
for AVT and 85 to 100 for AHT trials. The genotype SPV 2298 gave higher water absorption percentage than other 
genotypes.  
 

Crude protein: The crude protein content ranged from 7.49% (SPV 2294) to 10.50% (CSV 23) in the advanced varietal 
genotypes studied with their checks. In AHT protein content ranged from 7.90% (CSH 30) to 10.28 (SPH 1787) which is 
higher than the local check studied (Tables 1 and 3). 
 

Soluble protein: The soluble protein content in the flour mostly responsible for the holding more water and developing 
smoothness to the roti. The soluble protein content in the flour ranged from 0.02% [SPV 2308] to 0.37% [SPV 2299) in AVT 
trials. In AHT soluble protein ranged from 0.03 (SPH 1777) to 0.55% (CSH 16). All the genotypes were significantly different 
in their soluble content.  
 

Total soluble sugars: In AVT trials the total soluble sugars ranged from 1.27% (CSV 17 AND SPV 2305) to 2.00% (SPV 
2250). In AHT total sugar content ranged from 1.32 (SPH 1777) to 1.78% (SPH 1787). All the genotypes studied were 
significantly different. The higher sugar percentage in sorghum flour representing good amylolyptic activity while preparation 
of roti. Total soluble sugars are mostly responsible for good taste of the roti (Tables 1 and 3). 
 

Starch: The starch content of the advanced varietal genotypes ranged from 50.33% (CSV 23) to 65.93% (SPV 2299). In 
AHT starch ranged from 43.30% (SPH 1773) to 57.70% (CSH 25). Higher starch content gives good colour and amylopetic 
activity during roti preparation.  
 

Free amino acids: The free amino acids in the studied genotypes of AVT trials ranged from 67.36 mg/100g flour (SPV 2298) 
to 83.87 mg/100g flour (SPV 2307). In AHT trials free amino acids ranged from 61.09 mg/100g flour (CSH 30) to 79.80 
mg/100g flour (SPH 1787). The advanced sorghum genotypes were significantly different in the free amino acid content. 
This component mostly responsible for aroma development while roasting combines with moisture, soluble proteins and 
sugars. 
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Phenolics: The phenolics content in the studied genotypes of AVT trials ranged from 1.15% (local check) to 2.40% (CSV 
17). In AHT trials phenolics content ranged from 1.09% (CSH 30) to 2.39% (SPH 1781). The phenolics mostly responsible 
for astringent taste to the product but nowadays it acts as antioxidants which prevent cancer development in human body.  
 
b: Roti quality: All grain samples of AVT and AHT trials of kharif-2015 season grown at Dharwad center were used for the 
roti preparation and then used for organoleptic evaluation (colour and appearance, texture, falvour/aroma, taste and overall 
acceptability using 1 to 9 hedonic scale rating (Tables 2 and 4). On the basis of these parameters and overall acceptability 
Duncan Multiple Range Taste was used to give the numbering for ranking the genotypes. For smoothness of the roti storage 
study was also conducted and water loss was measured at 4, 8 and 24hrs.   
 
Conclusions: During Kharif-2015 (Dharwad Center) 30 sorghum genotypes from AVT (14) and AHT (16) were evaluated for 
flour, dough, roti and nutritional quality parameters using above parameters. On the basis of these characters among the 
new sorghum genotypes from AVT; CSV 23, Local check, SPV 2296, SPV 2305 and from AHT; CSH 14, Local check, SPH 
1791 and SPH 1789 were found promising for flour, dough, roti and nutritional quality (Tables 1 to 4). 
 
B.  Kharif- 2015 (AVT and AHT) sorghum genotypes from Udaipur center for dough, roti and nutritional quality 

evaluation. 
During Kharif - 2015, sorghum genotypes 14 from AVT, and 16 from AHT were evaluated for flour, dough, roti and nutritional 
quality using following quality parameters (Tables 5 to 8). 
1. Hectoliter weight (kg/hl)   6. Crude protein (%) 
2. Water absorption (%)   7. Soluble protein (%) 
3. Kneading quality (Scale 1-3)  8. Total soluble sugars (%) 
4. Spreading quality (Scale 1-3)  9. Free amino acids (mg/100g) 
5. Water required for dough (%)  10. Starch (%);   11. Phenolics (%). 

 
While the roti quality was evaluated using colour and appearance, flavour, texture, taste, overall acceptability and the 
storage quality after 4, 8 and 24 hrs stored at room temperature. The roti quality was judges by the semi-trained judges and 
nutritional quality based on above important nutrient parameters present in sorghum grain. Considering the flour, dough, roti 
and nutritional quality parameters among the new sorghum genotypes from AVT: SPV 2293, CSV 20, local check, SPV 
2305 and from AHT: local check, SPH 1789, CSH 23, SPH 1776, CSH 14 and SPH 1777 were found promising for flour, 
dough, roti as well as nutritional quality (Table 5 to 8).  
 
C.  Rabi 2015-16 (IAVHT) sorghum genotypes from Rahuri center for dough, roti and nutritional quality 

evaluation. 
During Rabi - 2015-16, sorghum genotypes 28 from IAVHT were evaluated for flour, dough, roti and nutritional quality using 
following quality parameters. 
1. Hectoliter weight (kg/hl)   6. Crude protein (%) 
2. Water absorption (%)   7. Soluble protein (%) 
3. Kneading quality (Scale 1-3)  8. Total soluble sugars (%) 
4. Spreading quality (Scale 1-3)  9. Free amino acids (mg/100g) 
5. Water required for dough (%)  10. Starch (%);   11. Phenolics (%). 
 
The roti quality was evaluated using colour and appearance, flavour, texture, taste, overall acceptability using hedonic scale 
(1 to 9) and minimum 5 semi-trained judges and the storage quality after 4, 8 and 24 hrs at room temperature. The roti 
quality was judges by the semi-trained judges and nutritional quality based on some of the important nutrient present in 
sorghum grain. Considering the flour, dough, roti and nutritional quality parameters among the new sorghum genotypes from 
IAVHT: IAVHT 1009, IAVHT 1021, IAVHT 1007, IAVHT 1010 and IAVHT 1023 were found promising for flour, dough, roti as 
well as nutritional quality (Tables 9 and 10). Therefore, these genotypes should be considered for further research 
programme and development of new sorghum genotypes. 
 
Research publications and extension activities during 2015-2016: 
Books 
1. Chavan, U. D. (2016). Plants Secondary Metabolities and Pigments. Daya Publishing House, A Division of Astral International Pvt. Ltd. 

New Delhi. Pp. 1-544. ISBN: 978-93-5124-710-4. 
2. Chavan, U. D. and Patil, J. V. (2016). Millets (Nutritional Value and Processing Technology). Daya Publishing House, A Division of Astral 

International Pvt. Ltd. New Delhi. Pp. 1-322. ISBN: 978-93-5124-712-8. 
3. Chavan, U. D. (2015). Agriculture Dictionary (English-Marathi). Universal Prakashan, Pune, pp. 399. ISBN: 978-81-87552-61-1. 
4. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Animal Science and Dairy Science. Daya Publishing House, A Division of Astral 

International Pvt. Ltd. New Delhi. Pp. 1-191. ISBN: 978-93-5124-651-0.  
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5. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Agriculture Chemistry and Soil Science. Daya Publishing House, A Division of Astral 
International Pvt. Ltd. New Delhi. Pp. 1-235. ISBN: 978-93-5124-649-7. 

6. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Horticulture and Agriculture Extension. Daya Publishing House, A Division of Astral 
International Pvt. Ltd. New Delhi. Pp. 1-153. ISBN: 978-93-5124-655-8.  

7. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Entomology, Plant Pathology and Microbiology. Daya Publishing House, A Division of 
Astral International Pvt. Ltd. New Delhi. Pp. 1-366. ISBN: 978-93-5124-653-4. 

8. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Biochemistry and Biotechnology. Daya Publishing House, A Division of Astral 
International Pvt. Ltd. New Delhi. Pp. 1-246. ISBN: 978-93-5124-652-7. 

9. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Food Science and Technology. Daya Publishing House, A Division of Astral 
International Pvt. Ltd. New Delhi. Pp. 1-335. ISBN: 978-93-5124-654-1. 

10. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Agricultural Economics, Business Management and Statistics. Daya Publishing House, 
A Division of Astral International Pvt. Ltd. New Delhi. Pp. 1-258. ISBN: 978-93-5124-647-3. 

11. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Agriculture Botany. Daya Publishing House, A Division of Astral International Pvt. Ltd. 
New Delhi. Pp. 1-256. ISBN: 978-93-5124-648-0. 

12. Chavan, U. D. and Patil, J. V. (2015). Key Notes on Agronomy. Daya Publishing House, A Division of Astral International Pvt. Ltd. New 
Delhi. Pp. 1-306. ISBN: 978-93-5124-650-3. 

13. Dayakar Rao, B., Patil, J. V., Chavan, U. D., Kachui, N., and P Shiv Kumar (2015). Emerging competitiveness of sorghum in India. An 
intensive on-farm analysis of major rabi sorghum regions. ICAR-Indian Institute of Millets Research; Rajendranagar, Huderabad, pp. 
144, ISBN: 81-89335-51-0.  

14. Chavan, U. D. (2015). Nutritional value and health benefits from fruits, vegetables, nuts and spices. Daya Publishing House, A Division of 
Astral International Pvt. Ltd. New Delhi. 1-543. ISBN: 978-81-5124-354-0. 

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

16. Chavan, U.D., Jadhav, A. S. and Amarowicz, R. (2014). Nutritional Chemistry and Genetic Manupulation of Lathyrus Pea. AGRI-BIOVET 
PRESS, New Delhi. 1-513. ISBN: 978-81-922290-8-9. 

17. Chavan, U. D. (2014). Question bank on Food Science and Technology. Daya Publishing House, A Division of Astral International Pvt. Ltd. 
New Delhi. 1-563. ISBN: 978-81-7035-882-4. 

 
Book chapters 
1. Ravinder Reddy, A Ashok Kumar, Sharad Gadakh, Uttam Chavan, H. K. Kalpande and Vilas A. Tonapi (2015). Developing post 

rainy sorghum seed system in India. In: Millets: Ensuring Climate Resilience and Nutritional Security. (Eds). Vilas A. Tonapi 
and J. V. Patil. Daya Publishing House a division of Astral International Pvt. Ltd. New Delhi. 607-626. ISBN: 978-93-5130-671-
9. 

 
Folders in Marathi/Engilish 
1.  Pawar, D. B., Bhoge, R., Gadakh, S. R. and Chavan, U. D. (2015). Pests of sorghum and their management [English]. MPKV/Extn. Pub. 

No. 1054/2015. 
2. Pawar, D. B., Bhoge, R., Gadakh, S. R. and Chavan, U. D. (2015). Pests of sorghum and their management [Marathi]. MPKV/Extn. Pub. 

No. 1053/2015. 
3. Gadakh, S. R., Shinde, M. S., Patil, V. R., and Chavan, U. D. (2015). Phule Godhan: A new Kharif sorghum genotype for green fodder 

(CSV-30F) [Marathi]. MPKV/Extn. Pub. No. 1052/2015. 
4.  Chavan, U. D., Shinde, M. S., Gadakh, S. R., Patil, V. R., and Pawar, G. H. (2015). Phule Rohini: A new improved grnotype for Sorghum 

Papads [Marathi]. MPKV/Extn. Pub. No. 1051/2015. 
5. Shinde, M. S., Gadakh, S. R., Patil, V. R., Chavan, U. D. and Pawar, G. H. (2015). Phule Madhur: A new improved genotype for Sorghum 

Hurda [Marathi]. MPKV/Extn. Pub. No. 1050/2015. 
 
Research papers 
1. Chavan, U. D. and Shaik, J. B. (2015). Standardization and preparation of guava leather. Int. J. Adv. Res. Biol. Sci. 2(11): 102-113. 
2. Dhumal, S.S., A.R. Karale, T.A. More, C.A. Nimbalkar, U.D. Chavan and S.B. Jadhav. (2015). Preparation of Pomegranate Juice 

Concentrate by Various Heating Methods and Appraisal of Its Physicochemical Characteristics. Acta Hort. 1089, ISHS 2015. 473-
484. 

3. Chavan, U. D., Patil, S. S., Dayakar Rao, B. and Patil, J. V. (2015). Processing of sorghum from different varieties and hybrids for semolina 
and their products. Indones. J. Agric. Sci. Vol. 16 No. 1: 11-20. 

4. Sirimu Celestin, Thorat, S. S., Desale, R. J. and U.D Chavan. (2015). Effect of Milk Supplementation with Fructooligosaccharides and 
Inulin on Viable Counts of Probiotic Bacteria in Goat and Cow Milk Yoghurts. IOSR Journal of Environmental Science, Toxicology 
and Food Technology. Volume 9, Issue 7 Ver. I: 06-12. 

5. Dhumal, S. S., Karale, A. R., Chavan, U. D., Nimbalkar, C. A. and Jadhav, S. B. (2015). Preparation of pomegranate juice concentrate by 
various heating methods and appraisal of its physicochemical charactristics. Beverage and Food World. 42 (5): 25-30. 

6. Chavan U. D., Pansare, S. S., Patil, J. V. and Shinde, M. S. (2015). Preparation and Nutritional Quality of Sorghum Papads. Int. J. Curr. 
Microbiol. App. Sci. 4(5): 806-823. 

7. Chavan, U. D., Dalvi, U. S., Pawar, G. H. and Shinde, M. S. (2015). Selection of genotype and development of technology for sorghum 
pops production. Acta Biomedica Scientia. 2 (2): 100-105. 

8. Chavan, U. D., Pawar, U. B. and Pawar, G. H. (2015). Studies on preparation of mixed toffee from guava and strawberry. J. Food Sci. 
Technol. DOI 10.1007/s13197-015-1786-3 (online). 

9. Chavan, U. D., Patil, S. S., Dayakar Rao, B. and Patil. J. V. (2015). Processing of sorghum for flakes and their products. European Journal 
of Molecular Biology and Biochemistry. 2 (1): 49-58. 
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Conferences/Symposia/Workshops/Training etc. 
1. “Time and Stress Management for Better Performance of Extension Personnel” Organized by Government of India (Ministry of Agriculture), 

Extension Education Institute (Western Region) Ananad Agricultural University Campus Anand and MPKV, Rahuri during 28-09-
2015 to 30-09-2015 at MPKV, Rahuri. 

2.  45th “Annual Group Meeting (AGM) of AICSIP” held at Raichur, University of Agriculture Sciences, Karnataka. India. From 27th to 29th  
April,  2015. Acted as a Sorghum Project In-Charge, MPKV, Rahuri and presented the report in AGM – 45th  at Raichur, UAS, 
Karnataka. 

3. “Jowar Processing Workshop: Value added Products from Sorghum” organized by Bank of Maharashtra, Bhigwan, Tal. Indapur, Dist: 
Pune and Department of Agriculture Maharashtra State on 21st February, 2015. 

4. “Wokshop on Group Leaders Traing on Processing of Jowar” organized by Srirampur and Karjat Division Department of Agriculture 
Maharashtra State on 30th January, 2015 at Sorghum Improvement Project, MPKV, Rahuri. 
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Table 1: Nutritional constituents responsible for roti quality prepared from different genotypes of Kharif -2015 (AVT) cultivars of sorghum (Dharwad Center). 
Genotype/ 
Entry code 

Colour of the 
grain 

Appearance/ 
Shape of the grain 

Hectoliter 
weight (Kg/hl) 

Water absorption 
(ml/100g) 

Crude Protein 
(%) 

Soluble proteins 
(%) 

Total sugars 
(%) 

Starch (%) Free amino acids 
(mg/100g) 

Phenolics (%) 

SPV 2294 DB RO 78.12 95 7.49 0.19 1.55 58.48 69.63 1.88 
SPV 2299 DB RO 77.52 110 7.86 0.37 1.98 65.93 70.24 1.72 
SPV 2307 DB RO 79.59 95 8.92 0.23 1.75 50.69 83.87 1.48 
SPV 2250 DB RO 77.68 100 8.11 0.04 2.00 62.00 74.17 1.76 
CSV 23 DB RO 79.68 100 10.50 0.10 1.88 50.33 79.72 2.19 
SPV 2296 DB RO 80.11 95 9.07 0.05 1.81 58.92 76.49 1.80 
CSV 17 DB RO 78.82 90 9.58 0.06 1.27 51.42 73.30 2.40 
CSV 20 DB RO 77.94 100 7.99 0.08 1.62 55.81 73.70 1.44 
SPV 2298 DB RO 78.01 115 8.88 0.15 1.47 51.46 67.36 1.78 
SPV 2293 DB RO 75.95 100 7.78 0.05 1.52 61.42 73.50 1.97 
CSV 27 DB RO 77.71 85 9.50 0.09 1.64 52.55 77.56 2.21 
SPV 2308 DB RO 78.22 85 7.96 0.02 1.56 54.65 73.33 1.75 
SPV 2305 DB RO 78.04 100 7.93 0.24 1.27 53.46 71.53 1.31 
Local check DB RO 79.41 100 8.57 0.16 1.74 52.25 78.17 1.15 
Range - - 77.52-80.11 85-115 7.49-10.50 0.02-0.37 1.27-2.00 50.33-65.93 67.36-83.87 1.15-2.40 
Mean - - 78.34 97.86 8.58 0.13 1.65 55.67 74.47 1.77 
S.E. + - - 1.05 7.9 0.83 0.09 0.22 4.73 4.20 0.33 
C.D. at 5 % - - 3.16 23.86 2.50 0.29 0.66 14.19 12.63 1.02 

Replications: 3; Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Black = DB; Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W. 

 
 

Table 2: Organoleptic quality of roti prepared from different genotypes of Kharif-2015 (AVT) cultivars of sorghum (Dharwad Center). 
Genotype Water required for 

dough (ml) 
Kneading 

quality 
Spreading 

quality 
Organoleptic quality parameters Rank by 

DMRT 
Loss in weight during storage (%) 

Colour & appearance Flavour Texture Taste Overall acceptability 4 hrs 8 hrs 24 hrs 
SPV 2294 85 1 1 6.6 6.6 6.8 7.2 6.80 12 2.49 4.85 10.97 
SPV 2299 100 1 1 7.4 7.6 7.2 7.8 7.50 10 2.55 4.67 10.18 
SPV 2307 85 1 1 7.8 7.4 7.4 8.0 7.65 8 2.75 4.66 10.55 
SPV 2250 85 1 1 7.4 7.4 7.8 7.6 7.55 9 2.66 4.32 10.48 
CSV 23 85 1 1 8.8 8.6 8.4 8.4 8.55 1 2.39 4.76 10.35 
SPV 2296 75 1 1 8.2 8.2 8.4 8.8 8.40 3 2.85 4.45 10.75 
CSV 17 70 1 1 8.2 7.6 8.4 8.0 8.05 5 2.96 4.23 10.78 
CSV 20 80 1 1 7.6 7.2 8.0 7.8 7.65 8 2.53 4.85 10.35 
SPV 2298 105 1 1 7.4 8.2 7.8 8.0 7.85 6 2.83 5.48 10.41 
SPV 2293 98 1 1 7.0 7.2 7.2 7.8 7.30 11 2.46 4.28 10.57 
CSV 27 68 1 1 8.0 8.2 8.2 8.4 8.20 4 2.44 4.52 10.75 
SPV 2308 65 1 1 7.6 7.6 7.6 8.2 7.75 7 2.75 4.62 10.28 
SPV 2305 80 1 1 8.4 8.4 8.0 8.0 8.20 4 2.73 4.64 10.45 
Local check 80 1 1 8.4 8.6 8.0 8.8 8.45 2 2.66 4.35 10.55 
Range 70-105 - - 6.6-8.8 6.6-8.6 6.8-8.4 7.2-8.8 6.80-8.55 - 2.39-2.96 2.28-5.48 10.18-10.78 
Mean 82.93 - - 7.77 7.78 7.80 8.05 7.85 - 2.64 4.61 10.53 
S.E. + 11 - - 0.57 0.57 0.48 0.42 0.47 - 0.16 0.31 0.21 
C.D. at 5 % 34 - - 1.74 1.74 1.45 1.27 1.42 - 0.50 0.93 0.64 

Replications: 5 minimum; Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score:  Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with 
cracks = 3; Sensory score: Like extremely (Excellent) - 9, Like very much (Very good) - 8, Like moderately - 7, Like slightly-6, Neither like nor dislike - 5, Dislikes lightly - 4, Dislike moderately - 3, Dislike very much - 2, Dislike extremely-1. 
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Table 3: Nutritional constituents responsible for roti quality prepared from different genotypes of Kharif-2015 (AHT) cultivars of sorghum (Dharwad Center). 
Genotype/ 
Entry code 

Colour of the 
grain 

Appearance/ 
Shape of the grain 

Hectoliter weight 
(Kg/hl) 

Water absorption 
(ml/100g) 

Crude Protein 
(%) 

Soluble proteins (%) Total sugars 
(%) 

Starch (%) Free amino acids 
(mg/100g) 

Phenolics (%) 

SPH 1773 DB RO 80.04 95 8.94 0.09 1.34 43.30 64.99 1.48 
CSH 16 DB RO 79.64 85 8.60 0.55 1.62 56.28 65.79 1.23 
SPH 1775 DB RO 80.60 100 9.16 0.07 1.47 49.59 70.55 1.30 
SPH 1778 DB RO 78.96 100 8.80 0.04 1.58 52.16 69.88 1.39 
SPH 1776 DB RO 79.27 90 8.65 0.15 1.37 51.31 66.88 1.72 
SPH 1787 DB RO 80.45 90 10.28 0.10 1.78 51.27 79.80 1.85 
CSH 30 DB RO 78.28 100 7.90 0.32 1.49 53.75 61.09 1.09 
CSH 25 DB RO 77.69 90 8.36 0.33 1.64 57.70 68.33 1.57 
SPH 1789 DB RO 79.39 90 9.25 0.08 1.54 48.55 79.28 1.83 
CSH 14 DB RO 77.38 90 8.87 0.15 1.48 51.78 66.64 1.65 
SPH 1779 DB RO 79.68 85 8.16 0.11 1.61 49.02 67.61 1.73 
SPH 1781 DB RO 78.45 90 8.35 0.21 1.42 53.14 65.58 2.39 
CSH 23 DB RO 77.05 85 8.65 0.20 1.51 56.40 73.67 1.97 
SPH 1777 DB RO 78.81 100 9.61 0.03 1.32 50.09 70.87 2.33 
SPH 1791 DB RO 80.09 95 9.33 0.23 1.56 46.51 74.67 1.52 
Local check DB RO 77.43 95 8.93 0.18 1.39 51.75 65.58 1.86 
Range - - 77.05-80.60 85-100 7.90-10.28 0.03-0.55 1.32-1.78 43.30-57.70 61.09-79.80 1.09-2.39 
Mean - - 78.95 92.50 8.87 0.18 1.51 51.41 69.45 1.68 
S.E. + - - 1.10 5.30 0.56 0.12 0.11 3.59 5.02 0.34 
C.D. at 5 % - - 3.31 15.91 1.70 0.39 0.36 10.77 15.08 1.05 

Replications: 3; Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Black = DB; Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W. 
 

Table 4: Organoleptic quality of roti prepared from different genotypes of Kharif-2015 (AHT) cultivars of sorghum (Dharwad Center). 
Genotype Water required for 

dough (ml) 
Kneading 

quality 
Spreading 

quality 
Organoleptic quality parameters Rank by 

DMRT 
Loss in weight during storage (%) 

Colour & appearance Flavour Texture Taste Overall acceptability 4 hrs 8 hrs 24 hrs 
SPH 1773 80 1 1 6.2 8.2 7.0 7.6 7.25 7 2.44 4.30 10.98 
CSH 16 65 1 1 6.8 6.4 7.2 8.2 7.15 9 2.70 4.73 11.08 
SPH 1775 85 1 1 7.0 6.6 7.4 8.0 7.25 7 2.75 4.83 10.71 
SPH 1778 80 1 1 6.2 7.6 7.4 7.8 7.25 7 2.54 4.33 10.45 
SPH 1776 80 1 1 7.2 7.0 7.4 8.0 7.40 5 3.15 4.38 10.82 
SPH 1787 70 1 1 7.0 7.2 7.0 7.8 7.25 7 2.48 4.74 11.91 
CSH 30 87 1 1 7.0 7.0 7.4 7.2 7.15 10 2.45 4.63 11.55 
CSH 25 80 1 1 6.8 7.2 7.6 7.4 7.25 7 2.56 4.67 10.89 
SPH 1789 80 1 1 7.6 7.8 7.4 7.2 7.50 4 2.45 4.42 10.86 
CSH 14 80 1 1 8.0 8.0 8.2 7.6 7.95 1 2.75 4.83 10.71 
SPH 1779 65 1 1 7.0 7.6 6.6 7.2 7.10 11 2.54 4.33 10.45 
SPH 1781 80 1 1 7.0 7.6 6.6 6.8 7.00 12 2.25 4.38 10.82 
CSH 23 65 1 1 7.6 7.0 7.0 7.2 7.20 8 2.48 4.74 11.91 
SPH 1777 80 1 1 7.2 8.0 7.2 7.0 7.35 6 2.45 4.63 11.55 
SPH 1791 80 1 1 7.6 7.4 7.6 7.6 7.55 3 2.44 4.30 10.98 
Local check 85 1 1 7.4 8.0 7.8 7.6 7.70 2 2.70 4.73 11.08 
Range 65-87 - - 6.2-8.0 6.4-8.2 7.0-8.2 6.8-8.2 7.10-7.95 - 2.25-3.15 4.30-4.83 10.45-11.91 
Mean 77.63 - - 7.10 7.41 7.30 7.51 7.33 - 2.57 4.56 11.05 
S.E. + 6 - - 0.46 0.51 0.40 0.38 0.23 - 0.19 0.19 0.44 
C.D. at 5 % 21 - - 1.41 1.54 1.21 1.14 0.70 - 0.60 0.59 1.32 

Replications: 5 minimum; Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score:  Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with 
cracks = 3; Sensory score: Like extremely (Excellent) - 9, Like very much (Very good) - 8, Like moderately - 7, Like slightly-6, Neither like nor dislike - 5, Dislikes lightly - 4, Dislike moderately - 3, Dislike very much - 2, Dislike extremely-1. 
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Table 5: Nutritional constituents responsible for roti quality prepared from different genotypes of Kharif-2015 (AVT) cultivars of sorghum (Udaipur Center). 
 

Genotype/ 
Entry code 

Colour of 
the grain 

Appearance/ 
Shape of the grain 

Hectoliter weight 
(Kg/hl) 

Water absorption 
(ml/100g) 

Crude Protein (%) Soluble proteins (%) Total sugars (%) Starch (%) Free amino acids 
(mg/100g) 

Phenolics (%) 

SPV 2294 W RO 76.05 110 10.20 1.06 2.00 44.84 78.55 1.78 
SPV 2299 W RO 72.44 110 9.48 1.25 2.11 45.35 71.98 1.60 
SPV 2307 W RO 74.95 105 10.55 1.04 2.20 43.14 82.90 1.80 
SPV 2250 W RO 72.57 100 9.94 1.39 2.11 43.87 76.86 1.89 
CSV 23 W RO 74.04 110 10.72 0.14 1.72 43.27 87.40 1.61 
SPV 2296 W RO 75.32 100 10.62 0.81 2.04 45.17 83.66 2.07 
CSV 17 W RO 76.05 90 9.83 0.98 1.53 42.76 85.19 1.71 
CSV 20 W RO 75.48 100 9.95 0.99 1.83 41.51 78.27 2.04 
SPV 2298 W RO 72.53 95 10.37 1.13 2.13 46.50 71.14 1.53 
SPV 2293 W RO 74.83 90 9.60 1.04 1.87 48.25 81.24 1.67 
CSV 27 W RO 72.00 105 9.91 0.41 1.58 42.54 78.77 1.56 
SPV 2308 W RO 75.64 95 10.56 0.86 1.92 42.57 78.50 1.97 
SPV 2305 W RO 75.17 90 10.98 0.87 1.98 43.69 86.13 2.22 
Local check W RO 76.46 100 11.07 0.82 1.94 46.21 84.76 1.92 
Range - - 72.00-76.46 90-110 9.48-11.07 0.14-1.39 1.53-2.20 41.51-48.25 71.14-87.40 1.53-2.22 
Mean - - 74.53 100 10.27 0.91 1.93 44.26 80.38 1.81 
S.E. + - - 1.47 7.0 0.48 0.30 0.19 1.80 4.81 0.20 
C.D. at 5 % - - 4.44 21.2 1.45 0.92 0.59 5.40 14.45 0.61 

Replications: 3; Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Black = DB; Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W. 

 
Table 6: Organoleptic quality of roti prepared from different genotypes of Kharif-2015 (AVT) cultivars of sorghum (Udaipur Center) 

 
Genotype Water required for 

dough (ml) 
Kneading 

quality 
Spreading 

quality 
Organoleptic quality parameters Rank by 

DMRT 
Loss in weight during storage (%) 

Colour & appearance Flavour Texture Taste Overall acceptability 4 hrs 8 hrs 24 hrs 
SPV 2294 100 1 1 7.6 7.4 7.8 7.6 7.60 5 2.17 4.24 9.48 
SPV 2299 100 1 1 7.0 7.2 7.2 7.6 7.25 9 2.81 4.89 10.81 
SPV 2307 90 1 1 7.4 7.6 7.2 7.4 7.40 7 2.53 4.64 11.30 
SPV 2250 80 1 1 6.8 7.2 7.2 6.6 6.95 11 2.56 4.92 10.26 
CSV 23 100 1 1 8.0 7.8 7.4 8.0 7.80 4 2.90 4.76 10.07 
SPV 2296 90 1 1 7.0 7.8 7.2 7.4 7.35 8 2.84 4.35 9.78 
CSV 17 80 1 1 7.2 7.6 7.2 7.4 7.35 8 2.27 4.94 10.43 
CSV 20 90 1 1 7.6 8.0 7.8 8.2 7.90 2 2.43 4.62 9.85 
SPV 2298 80 1 1 7.6 7.4 7.2 7.8 7.50 6 2.82 4.23 9.88 
SPV 2293 80 1 1 8.0 8.0 7.8 8.2 8.00 1 2.66 4.15 10.61 
CSV 27 90 1 1 7.0 7.0 6.6 7.4 7.00 10 2.58 4.69 11.61 
SPV 2308 80 1 1 7.6 7.0 7.4 7.4 7.35 8 2.69 4.77 10.92 
SPV 2305 80 1 1 8.0 7.6 7.8 7.8 7.80 4 2.38 4.25 9.95 
Local check 80 1 1 8.2 7.4 7.8 8.0 7.85 3 2.81 4.73 10.11 
Range 80-100 - - 6.8-8.2 7.0-8.0 6.6-7.8 6.6-8.2 6.95-8.00 - 2.17-2.90 4.15-4.94 9.48-11.61 
Mean 87 - - 7.5 7.5 7.4 7.6 7.51 - 2.60 4.58 10.36 
S.E. + 7.95 - - 0.43 0.31 0.34 0.40 0.31 - 0.21 0.27 0.59 
C.D. at 5 % 23.86 - - 1.30 0.96 1.04 1.22 0.95 - 0.66 0.82 1.78 

Replications: 5 minimum; Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score:  Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with 
cracks = 3; Sensory score: Like extremely (Excellent) - 9, Like very much (Very good) - 8, Like moderately - 7, Like slightly-6, Neither like nor dislike - 5, Dislikes lightly - 4, Dislike moderately - 3, Dislike very much - 2, Dislike extremely-1. 
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Table 7: Nutritional constituents responsible for roti quality prepared from different genotypes of Kharif-2015 (AHT) cultivars of sorghum (Udaipur Center). 
Genotype/ 
Entry code 

Colour of 
the grain 

Appearance/ 
Shape of the grain 

Hectoliter 
weight (Kg/hl) 

Water absorption 
(ml/100g) 

Crude Protein 
(%) 

Soluble proteins (%) Total sugars (%) Starch (%) Free amino acids 
(mg/100g) 

Phenolics (%) 

SPH 1773 W RO 77.97 110 10.06 0.60 1.54 45.23 71.41 1.95 
CSH 16 W RO 75.57 90 10.96 0.68 1.62 44.55 80.84 2.18 
SPH 1775 W RO 77.02 115 11.53 0.54 1.92 43.61 81.09 2.05 
SPH 1778 W RO 73.97 110 10.22 0.51 1.73 44.70 78.62 1.70 
SPH 1776 W RO 77.55 115 11.67 0.30 2.08 46.77 83.24 1.33 
SPH 1787 W RO 76.84 95 11.30 0.44 1.99 43.80 86.02 1.81 
CSH 30 W RO 77.04 110 10.16 0.53 1.69 46.03 85.92 1.58 
CSH 25 W RO 73.39 105 10.38 0.39 1.67 47.16 79.61 1.83 
SPH 1789 W RO 76.89 105 10.96 0.65 1.66 49.27 84.88 2.27 
CSH 14 W RO 72.56 100 10.12 0.77 2.03 44.04 81.40 2.58 
SPH 1779 W RO 76.91 110 10.39 0.75 1.82 44.82 83.98 1.77 
SPH 1781 W RO 76.29 110 10.44 0.74 1.94 47.73 76.23 1.69 
CSH 23 W RO 75.30 105 10.42 0.74 1.86 48.07 81.06 1.89 
SPH 1777 W RO 72.07 105 9.58 0.80 1.69 45.55 78.25 1.98 
SPH 1791 W RO 77.55 110 10.88 0.52 1.76 41.90 87.08 1.51 
Local check W RO 74.19 110 10.72 0.62 1.72 48.21 89.74 1.48 
Range - - 72.07-77.97 90-115 9.58-11.67 0.30-0.80 1.54-2.08 41.90-49.27 71.41-89.74 1.33-2.58 
Mean - - 75.69 106 10.61 0.60 1.79 45.72 81.83 1.85 
S.E. + - - 1.83 6.54 0.55 0.14 0.15 1.94 4.40 0.31 
C.D. at 5 % - - 5.50 19.64 1.66 0.43 0.46 5.84 13.21 0.93 

Replications: 3; Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Black = DB; Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W. 
 

Table 8: Organoleptic quality of roti prepared from different genotypes of Kharif-2015 (AHT) cultivars of sorghum (Udaipur Center). 
Genotype Water required 

for dough (ml) 
Kneading 

quality 
Spreading 

quality 
Organoleptic quality parameters Rank by 

DMRT 
Loss in weight during storage (%) 

Colour & appearance Flavour Texture Taste Overall acceptability 4 hrs 8 hrs 24 hrs 
SPH 1773 100 1 1 6.6 6.4 6.6 6.6 6.55 11 2.50 4.01 11.30 
CSH 16 80 1 1 6.6 6.8 7.2 6.8 6.85 8 2.76 4.03 11.02 
SPH 1775 110 1 1 6.4 6.4 6.8 6.8 6.60 10 2.80 3.98 10.62 
SPH 1778 100 1 1 6.6 6.8 6.8 6.6 6.70 9 2.99 3.43 10.62 
SPH 1776 110 1 1 7.0 7.2 7.4 7.4 7.25 4 2.50 3.79 11.29 
SPH 1787 80 1 1 6.8 6.8 7.0 7.0 6.90 7 2.63 3.59 10.90 
CSH 30 100 1 1 7.0 7.2 7.4 7.0 7.15 5 2.55 3.86 10.81 
CSH 25 100 1 1 6.6 7.2 7.2 7.2 7.05 6 2.90 3.60 10.52 
SPH 1789 100 1 1 7.6 7.2 7.8 7.6 7.55 2 2.68 3.71 10.88 
CSH 14 90 1 1 7.8 7.2 7.2 6.8 7.25 4 2.47 3.35 10.92 
SPH 1779 100 1 1 7.0 7.2 7.0 7.4 7.15 5 2.78 3.82 10.21 
SPH 1781 100 1 1 6.6 7.0 6.8 7.0 6.85 8 2.45 4.00 10.03 
CSH 23 100 1 1 7.2 7.2 7.4 7.4 7.30 3 2.80 3.21 10.11 
SPH 1777 100 1 1 7.4 6.8 7.6 7.2 7.25 4 2.15 4.01 10.98 
SPH 1791 100 1 1 6.8 7.2 7.0 6.6 6.90 7 2.31 3.82 10.35 
Local check 100 1 1 8.0 8.0 7.8 8.0 7.95 1 2.30 3.71 10.48 
Range 80-100 - - 6.4-8.0 6.4-8.0 6.6-7.8 6.6-8.0 6.55-7.95 - 2.15-2.99 3.21-4.03 10.03-11.30 
Mean 98 - - 7.0 7.0 7.2 7.1 7.01 - 2.60 3.74 10.69 
S.E. + 8.0 - - 0.46 0.36 0.34 0.38 0.34 - 0.22 0.24 0.37 
C.D. at 5 % 24.2 - - 1.39 1.10 1.04 1.16 1.04 - 0.68 0.73 1.13 

Replications: 5 minimum; Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score:  Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with 
cracks = 3; Sensory score:  Like extremely (Excellent) - 9, Like very much (Very good) - 8, Like moderately - 7, Like slightly-6, Neither like nor dislike - 5, Dislikes lightly - 4, Dislike moderately - 3, Dislike very much - 2, Dislike extremely-1. 
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Table 9: Nutritional constituents responsible for roti quality prepared from different Rabi-2015-2016 (IAVHT) cultivars of sorghum (Rahuri Center) 
 

Genotype Colour of 
the grain 

Appearance/ 
Shape of the grain 

Hectoliter 
weight (Kg/hl) 

Water absorption 
(ml/100g) 

Crude 
Protein (%) 

Soluble 
proteins (%) 

Total sugars 
(%) 

Starch (%) Free amino acids 
(mg/100g) 

Phenolics (%) 

1001 CW O 78.23 110 11.27 0.64 1.83 44.70 81.02 2.24 
1002 CW O 75.22 110 10.24 0.63 1.83 47.83 88.75 2.11 
1003 CW O 77.39 105 10.54 0.88 1.74 42.55 84.87 2.37 
1004 - - - - - - - - - - 
1005 CW O 76.72 110 10.63 0.71 1.92 50.03 85.51 2.11 
1006 CW O 75.13 100 11.75 0.30 1.91 44.61 86.26 2.48 
1007 CW O 77.08 115 10.21 1.18 2.06 49.26 76.78 2.20 
1008 CW O 77.97 150 11.77 0.78 1.93 47.55 88.20 2.36 
1009 CW O 77.91 100 12.35 0.70 2.00 40.94 89.55 2.85 
1010 CW O 77.36 110 11.31 0.82 2.06 43.19 93.06 2.26 
1011 - - - - - - - - - - 
1012 CW O 76.85 100 9.94 0.82 1.83 46.23 90.97 2.24 
1013 CW O 77.40 95 10.56 0.90 1.93 45.12 83.17 2.42 
1014 - - - - - - - - - - 
1015 CW O 77.51 115 10.41 0.59 1.81 47.03 91.26 2.08 
1016 CW O 77.02 115 11.51 0.60 1.83 43.35 88.94 2.61 
1017 - - - - - - - - - - 
1018 CW O 76.77 90 10.75 0.89 1.69 40.54 84.36 2.48 
1019 CW O 76.20 110 10.86 0.54 1.87 47.07 86.97 2.35 
1020 CW O 75.26 100 11.29 0.64 1.69 41.27 89.84 2.93 
1021 CW O 76.40 110 11.20 0.81 2.04 47.92 87.38 2.49 
1022 - - - - - - - - - - 
1023 CW O 77.33 110 10.93 0.43 1.86 47.94 90.33 2.39 
1024 CW O 75.04 105 10.26 1.09 1.76 48.10 73.81 1.76 
1025 CW O 77.05 100 10.45 1.27 2.27 53.79 86.86 2.39 
1026 CW O 78.22 115 11.32 0.83 2.04 46.58 82.92 2.58 
1027 CW O 75.46 100 9.46 1.23 1.94 58.13 77.82 2.24 
1028 - - - - - - - - - - 
Range - - 75.13 -78.23 90-115 9.46-12.35 0.30 -1.27 1.69 -2.27 40.54 - 58.13 73.81- 93.06 1.76-2.93 
Mean - - 76.80  10.86 0.79 1.90 46.53 85.85 2.36 
S.E. + - -         
C.D. at 5 % - -         

Replications: 3;    - = No sufficient seed. Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Black = DB. Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W. 



  
                ------------------------------------------------------------------------------------------------------------------------------------------------------------------------AAllll  IInnddiiaa  CCoooorrddiinnaatteedd  RReesseeaarrcchh  PPrroojjeecctt  oonn  SSoorrgghhuumm,,  HHyyddeerraabbaadd 
 
 

 
Report of the AICRP on Sorghum Coordinating Team-agm16  67 

Table 10: Organoleptic quality of roti prepared from different hybrid/varieties of Rabi-2015-2016 (IAVHT) cultivars of sorghum (Rahuri Center). 
 

Genotype Water required 
for dough (ml) 

Kneading 
quality 

Spreading 
quality 

Organoleptic quality parameters Rank by 
DMRT 

Loss in weight during storage (%) 
Colour & appearance Flavour Texture Taste Overall acceptability 4 hrs 8 hrs 24 hrs 

1001 100 1 1 7.20 7.00 6.40 6.60 6.80  2.35 4.26 10.86 
1002 100 1 1 7.20 7.40 6.80 7.20 7.15  2.28 4.81 11.24 
1003 90 1 1 5.80 6.80 6.60 6.80 6.50  2.65 4.43 11.60 
1004 - - - - - - - - - - - - 
1005 100 1 1 7.00 7.00 6.80 7.00 6.95  2.24 4.15 11.15 
1006 90 1 1 7.00 7.20 6.60 7.40 7.05  2.32 4.10 11.23 
1007 110 1 1 7.60 8.00 8.00 7.80 7.85  2.91 4.38 11.33 
1008 100 1 1 7.00 7.00 7.40 7.20 7.15  2.23 4.12 11.65 
1009 90 1 1 9.00 8.80 8.40 8.60 8.70  2.15 3.83 11.57 
1010 100 1 1 8.20 7.40 8.00 7.80 7.85  2.26 4.53 12.42 
1011 - - - - - - - - - - - - 
1012 90 1 1 7.20 7.40 7.40 8.00 7.50  2.37 4.46 11.08 
1013 80 1 1 6.40 6.40 6.20 6.40 6.35  2.53 4.86 10.71 
1014 - - - - - - - - - - - - 
1015 110 1 1 7.20 7.40 7.20 7.40 7.30  2.55 4.38 10.82 
1016 110 1 1 6.40 6.00 6.40 6.40 6.30  2.68 4.74 11.21 
1017 - - - - - - - - - - - - 
1018 80 1 1 7.20 6.60 6.80 7.00 6.90  2.46 4.37 10.89 
1019 100 1 1 7.00 7.00 7.20 7.40 7.15  2.36 4.33 10.86 
1020 90 1 1 7.20 6.80 7.00 7.20 7.05  2.41 4.51 11.24 
1021 100 1 1 8.20 7.80 8.00 7.60 7.90  2.49 4.38 10.95 
1022 - - - - - - - - - - - - 
1023 100 1 1 8.00 7.60 7.60 7.60 7.70  2.33 4.52 11.15 
1024 100 1 1 7.00 6.20 6.60 7.00 6.70  2.44 4.32 10.45 
1025 90 1 1 6.00 6.60 6.80 6.80 6.55  2.36 4.15 11.65 
1026 110 1 1 6.60 7.00 6.40 6.80 6.70  2.31 4.19 11.15 
1027 90 1 1 6.00 6.80 6.80 6.40 6.50  2.38 4.13 11.23 
1028 - - - - - - - - - - - - 
Range 80-110 - - 5.80-9.00 6.00-8.80 6.20-8.40 6.40-8.60 6.30-8.70  2.15-2.91 3.83-4.86 10.45-12.42 
Mean 96.82 - - 7.11 7.10 7.06 7.20 7.12  2.41 4.36 11.20 
S.E. +  - -          
C.D. at 5 %  - -          

Replications: 5 minimum; - = No sufficient seed; Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score:  Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, 
Difficult to spread with cracks = 3.Sensory score: Like extremely (Excellent) - 9, Like very much (Very good) - 8, Like moderately - 7, Like slightly-6, Neither like nor dislike - 5, Dislikes lightly - 4, Dislike moderately - 3, Dislike very much - 2, 
Dislike extremely-1. 
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Introduction: Sorghum and millets have been important staples in the semi-arid tropics of Asia and Africa acting as 
principal sources of energy, protein, vitamins and minerals. Sorghum is considered as a nutritious coarse cereal grain that is 
almost on par or richer than rice and wheat for many nutritional components, especially dietary fiber, vitamins and minerals. 
Sorghum grain starch is slow digestible and is important attribute for recommending the cereal in the diet for diabetic 
population. The grains produced during rainy season attract low market value because of physical quality deterioration due 
to mold, but chemical quality does not always get affected significantly. Hence, grain quality evaluation of new sorghum 
varieties and hybrids assume significance apart from superiority for grain yield. However the deterioration of the grain occurs 
due to the water activity present in the grain. Slow starch digestibility is correlated to amylose content in the grain. Grain 
samples from varieties and hybrids evaluated under the advanced trial of AICSIP were analyzed for chemical quality 
parameters. The percent starch, fat and protein are the three major constituents of grain affecting the quality in sorghum. 
Starch, fat and protein were determined in the randomly collected replicated grain samples from the entries evaluated during 
kharif 2015 at two locations viz., Akola, and Coimbatore. The results of advanced hybrid trial are presented in Table 1 and 
advanced varietal trial is presented in Table 2.  
 
Advanced Hybrid Trial (Table-1): The data on percent starch, fat and protein in 10 test hybrids along with 5 check hybrids 
and one local check genotype from Akola, and Coimbatore locations is presented in Table 1. The data on percent starch, fat 
and protein in 16 genotypes which include 10 test genotypes from the above two locations is presented in Table 1. Ten grain 
sorghum hybrids were compared for all 3 grain quality parameters with six checks including one local check.  

Protein: The mean protein content varied from 10.71% (SPH 1789) to 12.53% (SPH 1777). At location Akola, the range of 
protein was 10.49% (SPH 1789) to 12.14% (SPH 1777). In Location Coimbatore, the protein content ranged from 10.93% 
(SPH 1789) to 12.92% (SPH 1777). In Coimbatore most of the samples showed more protein as compared to the other 
location. Among the ten test entries SPH 1775, SPH 1777, SPH 1778 and SPH 1791are having protein content above 
12.00% as compared to check genotypes (Table-1). 

Fat: The mean fat content varied from 2.77% (CSH 23) to 3.39% (SPH 1779). There is a variation in fat content in both the 
locations. Lowest fat content is observed in genotype (CSH 23) in both the locations. At location Akola, the range of fat in 
test hybrids was 3.01% (SPH 1781) to 3.63% (SPH 1779). In Location Coimbatore, the fat content in test hybrids ranged 
from 2.99% (SPH 1791) to 3.46% (SPH 1775). In both locations there is difference for fat content. Few genotypes in test 
entries showed minor difference and SPH 1779 has showed highest mean fat content (3.39%) and SPV 2293 
(2.87%)showed lowest mean fat content as shown in Table-1. 

Starch:   Very little variation in starch content was recorded. The mean starch content of the two locations varied from 
63.07% (SPH 1781) to 67.44% (SPH 1791). The starch content significantly varied across locations. The starch content in 
Akola ranges from 60.78% (SPH 1781) to 66.26% (SPH 1775) and in Coimbatore the range was 64.79% (SPH 1777) to 
68.91% (SPH 1791). Out of ten test hybrids, SPH 1791 hybrid is superior to 4 check genotypes with mean starch content of 
67.44% (Table-1) 
 
Advanced Varietal Trial (Table-2): The data on percent starch, fat and protein in 9 test hybrids along with 4 check varieties 
and one local check genotype from Akola, and Coimbatore locations is presented in Table 2. The data on percent starch fat 
and protein in 9 genotypes from the above two locations is presented in Table 2. Nine grain sorghums were compared for all 
three grain quality parameters with five checks including one local check.  

Protein: The mean protein content varied from 9.34% (Local check) to 11.52% (SPV 2299). At location Akola, all samples 
showed very low protein and it ranged from 9.13% (SPV 2294) to 11.40% (SPV 2298). In Location Coimbatore, the protein 
content ranged from 8.41% (SPV 2308) to 12.37% (SPV 2299). Test entries SPV 2298 & SPV 2299 showed mean protein 
content above 11.50 and 11.52% respectively higher among the 9 varieties tested and superior to check genotypes.  

Fat: The mean fat content varied from 2.87% (SPV 2293) to 3.30% (CSV 23). In both locations there is a significant 
difference for fat content. At location Akola, the range of fat was 2.48% (SPV 2293) to 3.44% (SPV 2296). In Location 
Coimbatore, the fat content ranged from 2.91% (SPV 2305) to 3.41% (SPV 2299). Difference exists among the ten test 
entries and SPV 2296 has showed highest fat content (Table-2)  

Starch:   The mean starch content of the four locations varied from 57.99% (CSV 27) to 66.89 % (CSV 23). The starch 
content in Akola ranges from 60.53% (SPV 2305) to 67.42% (SPV 2298) and in Coimbatore, the range was 57.87 % (SPV 
2299) to 67.29 % (SPV 2250). Mean starch content is higher in check genotypes than the test varieties.  
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Major observations: 
 Variation of starch % in all the grain hybrids and varieties was minimum. 
 Test hybrids SPH 1775, SPH 1777, SPH 1778 and SPH 1791are good for protein and SPH 1791 is good for 

starch content. 
 Test variety SPV 2299 & SPV 2298 are good for protein and variety SPV 2294 is good for starch content.  
 Samples from Akola were having lot of sand and mud. It was very difficult to clean and care should be taken to 

send clean samples for grain analysis. 
 Samples from Udaipur were not received  

 
 

Table 1: Grain quality of grain sorghum hybrids in Advanced Hybrid Trial - Kharif 2015 
 

S. 
No. 

 
Entry 

Protein (%) Fat (%) Starch (%) 
AKO COI Av. AKO COI Av. AKO COI Av. 

  R   R   R   R   R   R   R   R   R 
1 SPH 1773 11.30 11 11.51 11 11.40 13 3.08 13 3.13 9 3.11 12 61.45 13 66.10 8 63.78 14 
2 SPH 1775 11.99 2 12.47 4 12.23 3 3.15 12 3.46 1 3.31 4 66.26 4 66.72 6 66.49 4 
3 SPH 1776 11.86 5 11.55 10 11.71 8 3.04 14 3.35 2 3.19 9 65.89 7 65.21 14 65.55 9 
4 SPH 1777 12.14 1 12.92 1 12.53 1 3.40 4 3.20 6 3.30 5 62.48 11 64.79 15 63.63 15 
5 SPH 1778 11.70 8 12.50 3 12.10 4 3.40 5 3.34 3 3.37 2 65.00 8 65.37 12 65.19 12 
6 SPH 1779 11.15 12 12.17 8 11.66 9 3.63 2 3.16 8 3.39 1 61.61 12 67.92 2 64.77 13 
7 SPH 1781 10.98 14 11.00 15 10.99 15 3.01 15 3.11 10 3.06 14 60.78 14 65.36 13 63.07 16 
8 SPH 1787 10.85 15 12.23 7 11.54 12 3.19 8 3.17 7 3.18 10 63.86 9 67.19 5 65.52 10 
9 SPH 1789 10.49 16 10.93 16 10.71 16 3.33 6 3.24 4 3.29 6 66.10 5 65.58 10 65.84 7 

10 SPH 1791 11.98 3 12.73 2 12.35 2 3.15 11 2.99 14 3.07 13 65.98 6 68.91 1 67.44 1 
11 CSH 14 11.58 9 12.31 6 11.94 6 3.18 9 3.09 11 3.14 11 66.44 3 67.34 3 66.89 2 
12 CSH 16 11.81 6 11.35 12 11.58 11 3.49 3 3.03 12 3.26 8 63.30 10 67.19 4 65.25 11 
13 CSH 23 11.08 13 11.19 14 11.13 14 2.97 16 2.56 16 2.77 16 66.88 1 64.22 16 65.55 8 
14 CSH 25 11.71 7 12.37 5 12.04 5 3.67 1 3.02 13 3.35 3 66.80 2 65.54 11 66.17 6 
15 CSH 30 11.56 10 11.88 9 11.72 7 3.32 7 3.23 5 3.28 7 66.80 2 65.75 9 66.28 5 
16 Local Check 11.94 4 11.27 13 11.61 10 3.18 10 2.85 15 3.01 15 66.88 1 66.59 7 66.74 3 

 LOC. Mean 11.51 11.90 11.70 3.26 3.12 3.19 64.78 66.24 65.51 
 C.D. (5%) 0.75 0.91 0.83 0.55 0.30 0.41 4.58 5.25 3.90 
 C.D. (1%) 1.01 1.22 1.15 0.75 0.40 0.57 6.17 7.07 5.39 
 C.V. (%)  3.90 4.58 3.35 10.17 5.68 6.07 4.24 4.76 2.79 
F(Probability) 0.000 0.000 0.016 0.000 0.000 0.261 0.000 0.000 0.585 

 
 

Table 2: Grain quality of grain sorghum varieties in Advanced Varietal Trial - Kharif 2015 
 

S. 
No 

Entry Protein (%) Fat (%) Starch (%) 
AKO COI Av. AKO COI Av. AKO COI Av. 

  R   R   R   R   R   R   R   R   R 
1 SPV 2250 9.73 11 12.01 3 10.87 8 2.87 12 3.12 7 3.00 11 62.28 11 67.29 1 64.79 6 
2 SPV 2293 9.77 10 10.24 12 10.00 12 2.48 14 3.25 6 2.87 13 64.94 9 63.39 6 64.16 9 
3 SPV 2294 9.13 12 11.78 4 10.46 9 3.04 8 3.02 10 3.03 9 65.49 8 64.48 4 64.99 4 
4 SPV 2296 9.93 8 12.19 2 11.06 5 3.44 1 2.94 12 3.19 2 66.06 5 62.71 8 64.39 8 
5 SPV 2298 11.40 2 11.61 6 11.50 2 2.97 9 2.92 13 2.94 12 67.42 3 62.08 9 64.75 7 
6 SPV 2299 10.67 6 12.37 1 11.52 1 2.94 10 3.41 1 3.18 4 66.69 4 57.87 12 62.28 11 
7 SPV 2305 9.83 9 10.94 10 10.39 10 3.15 3 2.91 14 3.03 10 60.53 14 62.03 10 61.28 12 
8 SPV 2307 10.27 7 11.78 5 11.02 6 2.91 11 3.27 5 3.09 6 60.92 13 64.12 5 62.52 10 
9 SPV 2308 10.67 6 8.41 14 9.54 13 3.09 4 3.27 4 3.18 3 62.84 10 59.48 11 61.16 13 
10 CSV 17 11.20 4 11.20 8 11.20 4 3.07 5 2.98 11 3.03 10 65.58 6 65.99 2 65.79 2 
11 CSV 20 11.23 3 8.94 13 10.09 11 2.85 13 3.33 3 3.09 5 67.73 2 63.28 7 65.51 3 
12 CSV 23 10.90 5 11.12 9 11.01 7 3.19 2 3.41 2 3.30 1 67.90 1 65.89 3 66.89 1 
13 CSV 27 11.67 1 11.25 7 11.46 3 3.07 6 3.10 8 3.09 7 61.47 12 54.50 13 57.99 14 
14 Local Check 7.82 13 10.87 11 9.34 14 3.04 7 3.09 9 3.07 8 65.52 7 64.12 5 64.82 5 

LOC. MEAN 10.30 11.05 10.68 3.01 3.14 3.08 64.67 62.66 63.66 
 C.D. (5%) 0.92 0.84 2.54 0.73 0.61 0.50 5.43 3.86 5.81 
 C.D. (1%) 1.25 1.14 3.54 0.99 0.83 0.69 7.35 5.22 8.10 
 C.V. (%)  5.35 4.55 11.02 14.50 11.57 7.48 5.01 3.67 4.22 
F(Probability) 0.000 0.000 0.698 0.000 0.000 0.912 0.000 0.000 0.225 

 


