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Acronyms 
 

Acronym  Full form 

ADF  Acid Detergent Fiber 

AHT  Advanced Hybrid trial 

AHVT  Advanced Hybrid and Varietal Trial 

AICSIP  All India Coordinated Sorghum Improvement Project 

ANGRAU  Acharya NG Ranga Agricultural University 

ARS  Agricultural Research Station 

AVT  Advanced Varietal Trial 

BSP  Breeder Seed Production 

CCS HAU  Choudhary Charan Singh Haryana Agricultural University, Hisar 

CMS  Cytoplasmic Male Sterile Lines 

Co­PI  Coordinating Principal Investigator 

CRS  Centeron Rabi Sorghum 

CSAUA & T  Chandra Sekhar Azad University of Agriculture & Technology, Kanpur 

CSH  Coordinated Sorghum Hybrid 

CSV  Coordinated Sorghum Variety 

DAE  Days after Emergence 

DAF  Days after Flowering 

DBT  Department of Biotechnology 

DDM  Digestible Dry Matter  

DH  Deadhearts (shoot fly or stem borer caused) 

DM   Downy mildew 

DP  Dual Purpose 

DUS  Distinctness, Uniformity and Stability Test 

EC  Exotic Collection 

FD  Foliar Disease 

FLD  Front-line Demonstrations 

FYM  Farm Yard Manure 

GBPUA & T  Govind Ballab Pant University of Agriculture & Technology, Pantnagar 

GM   Grain Mold 

IARI  Indian Agricultural Research Institute 

IC No.  Indigenous Collection Number (germplasm) 

ICAR  Indian Council of Agricultural Research, New Delhi 

ICRISAT  International Crop Research Institute for Semi Arid Tropics, 
Patancheru 

ILRI  International Livestock Research Institute, Patancheru 

IHT  Initial Hybrid trial 

IVHT  Initial Varietal and Hybrid Trial 

INM  Integrated Nutrient Management 

IPR  Intellectual Property Rights 

IS No.  International Sorghum Number (germplasm) 

IVDMD  In vitro Dry Matter Digestibility 
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Acronym  Full form 

IVT   Initial Varietal Trial 

JNKVV  Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

LK  Late kharif 

MAS  Marker Assisted Selection 

MAU  Marathwada Agricultural University 

MC  Multi-cut 

MPKV  Mahatma Phule Krishi Vidyapeeth 

MPUA & T  Maha Rana Pratap University of Agriculture & Technology, Udaipur 

NAU  Navsari Agricultural University, Navsari 

NBPGR  National Bureau of Plant Genetic Resources, New Delhi 

NDF  Neutral Detergent Fiber  

NRCS  National Research Centerfor Sorghum, Hyderabad 

OIC  Officer In-Charge 

OSN  Off-Season Nursery (at Warangal) 

PC  Project Coordinator 

PDKV  Dr. Punjabrao Deshmukh Krishi Vidyapeeth, Akola 

PDRN  Pest and Disease Resistant Nursery 

PI  Principal Investigator 

PPP  Public Private Partnership 

PVP  Plant Variety Protection 

QRT  Quinquennial Review Team 

RCBD  Randomized Complete Block Design 

RDF  Recommended Dose of Fertilizer 

RILs  Recombinant Inbred Lines 

RRS  Regional Research Station 

RS  Restorer Sorghum 

RVSKVV  Rajmata Vijay Raje Scindia Krishi Viswa Vidyalaya, Gwalior 

SB  Stem Borer 

SC  Single-cut 

SF  Shoot Fly 

SFN  Shoot Fly Nursery 

SKDAU  Sardar Krishinagar Danthiwada Agriculrual University, Deesa 

SPH  Sorghum Project Hybrid 

SPV  Sorghum Project Variety 

SSV  Sweet Sorghum Variety 

TNAU  Tamil Nadu Agricultural University, Coimbatore 

UAS (D)  University of Agricultural Sciences, Dharwad 

VIC  Varietal Identification Committee 

ZARS  Zonal Agricultural Research Station 

ZLS   Zonate Leaf Spot 
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Part A: Proceedings of in-house meetings 
 
Session-I:  Review of research: Scientific audit based on presentations of AICSIP 

centers during 2010-11 (South India) 
 

Chairman  :  Dr. J Kumar, Dean, College of Agriculture, GBPUA&T 
Co Chair :  Dr. JV Patil, Director, DSR 
Rapporteurs :  Drs. BV Bhat & KS Babu 

 
At the outset the Chairman welcomed all the guests and highlighted importance of sorghum in human 
nutrition in broad perspective. He also, gave an account of the AICRP set-up evolution in ICAR-NARS 
system. He expressed his concern over reduction in the area under sorghum but complemented the 
sorghum workers for being able to produce almost same level of sorghum from the reduced area. He 
emphasized that this could be achieved only through the advances in research and innovation. He 
urged the sorghum researchers to focus on value addition to sorghum and sorghum-based products so 
that the poor and marginal farmers are benefited maximum. He expressed that the review of the work 
carried out over last one year by various centers will help to identify the short comings and address 
those more effectively in the year ahead. 
 
Dr. JV Patil, Project Coordinator (AICSIP) and Co-chairman of the session elaborated the steps taken 
by Government of India through INSIMP project (Initiative for Nutritional Security through Intensive 
Millets Promotion) under Rashtriya Krishi Vikas Yojana for promotion of millets including sorghum as 
Nutri-cereals. This scheme aims to demonstrate the improved production and post-harvest technologies 
in an integrated manner with visible impact to catalyze increased production of millets in the country. 
Besides increasing production of millets, the Scheme through processing and value addition techniques 
is expected to generate consumer demand for millet based food products. He informed the house that 
at the Directorate of Sorghum Research a Center of Excellence on Value Addition has been created to 
meet the demand of value addition and develop entrepreneurship among the rural youths using value 
added sorghum products. He called upon all the sorghum workers to take advantage of the CoE and 
work in a cohesive manner for the betterment of the resource poor sorghum farmers. He suggested that 
the time had changed to remove the image of sorghum as “poor man’s crop” and project it as a 
nutritious crop. He complemented the AICSIP scientists for doing good work. He appreciated the efforts 
of scientists in making good publication. He highlighted that under XII Plan centers need to focus on 
specific problems and make efforts to deliver products at the end of the Plan period.  
 
The Chairman invited the AICSIP centers to briefly present their achievements during previous years 
and mention the research plan for the next year. In-charges of each center made the presentations. 
 
1. Kovilpatti: Prof. Sankarapandian presented the highlights of the research at the centre: 

 This center is serving sorghum farmers of Tamil Nadu in an area of about one lakh ha.  
 This center has released high yielding variety, TKSV 0809 for Tamil Nadu state.  
 They conducted 3 AICSIP breeding and 13 entomology trials besides 4 state breeding trials. 
 The center is focusing on midge resistance breeding and mite is an important problem in rice 

fallows of this region. 
 Sub-project on evaluation of lines for midge resistance in late sowing conditions is in progress. 
 Sprinkler irrigation at heading time could control midge. 
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Comments/suggestions of Dr. JV Patil, Director 
 Midge resistance programme should be further strengthened during XII Plan. 
 The earlier release, K8 needs to be replaced and in this regard the new release, TSKV 0809 is 

a good choice. The center needed to tie up with state seed corporation to produce more seed 
of TSKV 0809 so that sufficient seeds are available for sowing.  

 The center should have good linkage with the AICSIP center at Coimbatore in formulating 
research programmes that would serve broadly the whole of Tamil Nadu state. 

 
2. Coimbatore: Dr. (Mrs.) B Selvi presented the achievements of the center.  

 During the period the center conducted 16 breeding, 3 agronomy, 5 plant pathology and 7 
entomology trials. 

 The center released a high yielding sorghum hybrid, CoH 5 (ICSA 51  TNS 30).  
 They are maintaining 2500 accessions in field and deposited 2400 to Ramaiah Gene Bank of 

TNAU. 
 Taken up seed production of SPV 462, Co 28 and Co 30. 
 Sweet sorghum varieties SSV 74 and SSV 84 registered higher leaf:stem ratio, green fodder 

yield and crude protein content than check varieties. 
 Organized 5 meetings to popularize sorghum varieties. 
 Published two research and review papers each and one popular article. 

 
Comments/suggestions 

 Dr. J Kumar suggested the need for identification of traits that contribute to water use 
efficiency.  

 Dr. JV Patil reiterated that these traits are particularly useful for the enhancement of 
productivity of rabi sorghum. He informed that as the crop is highly responsive to irrigation now 
it is being recommended for command areas as well.  He also expressed his concern on high 
CV (%) of the AICSIP trial data from the centre. He stressed upon the need to follow a good 
production practices in a good environment for AICSIP trials. 

 
3. Dharwad: Dr. YD Narayana presented the center report. 

 The center has conducted 6 breeding, 10 agronomy, 12 plant pathology and 23 entomology 
trials successfully without any constraints.  

 Among the test entries, two hybrids, viz., SPH 1683 and SPH 1653 and three varieties, viz., 
SVD 0105, SVD 0710 and SVD 1103 were promising for better fodder yield. 

 Phule Revati, PKV-Kranthi, CSV-22 (SPV 1626), CSV-216R, Phule Yashoda and DSV 4 were 
the top 5 performers in FLD yield trials of this centre. 

 Madabhavi local was superior for grain yield (2750.0 kg/ha) over M 35-1 (2339.00 kg/ha). 
 Atrazine @ 0.25 kg ai/ha (PE) fb 2 HW / IC at 30  & 45 DAS recorded significantly higher grain 

yield (40.8 q/ha) and net returns (Rs. 32,590/ha) as compared to others. 
 FYM @ 2.5 t/ha + VC @ 1.25 t/ha with 100% RDF to kharif sorghum followed by chickpea – 

Higher net returns (Rs.42658/ha) & B:C ratio(2.38) > others. 
 36 FLDs were conducted under TSP. 
 Published 10 national papers and one popular article. 
 

Comments/suggestions of Dr. JV Patil, Director 
 Suggested that in addition to local checks, national varieties should be included for state yield 

trials. He also further stated that genotypes with high yield in the trials should be recommended 
for cultivation in respective states.  
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 Informed the house that during XII Plan Dharwad center would be strengthened for disease 
screening facilities. 

 
4. Bijapur: The progress made by the center was presented by Dr. BD Biradar.  

 The center conducted 5 breeding, 5 plant physiology and 8 entomology trials. 
 He reported that SPV 2033 developed by the center recorded a yield advantage of about 12% 

over the check and was in the list of proposals submitted before Varietal Identification 
Committee, 2012.  

 The center had given several varieties for state level releases for different purposes. These 
are: BJV 44 for yield, AKJ 1 for flaking purpose (has more antioxidants), RSJ 1 for Hurda 
purpose and KMJ 1 for popping purpose. 

 Maintaining 1364 germplasm lines and large number of breeding lines in different generations. 
 Taken up nucleus and breeder seed production of M 35-1, DSV 4 and DSV 5. 
 Conducted 60 FLDs and published 4 research papers at national level. 

 
Comments/suggestions 

 No specific comment was made. Performance of the center found to be satisfactory. 
 

5. Palem: The report of this center was presented by Dr. Nagesh Kumar.  
 During the period 5 breeding, 2 agronomy, 5 pathology and 5 entomology trials were conducted 

at this center. 
 The center has developed PSV 56 (SPV 1518) for state release.  
 The center was making efforts to improve yellow pericarp sorghum. Some promising are 

PYPS-2, -8, -13, -14, -19 and -28. 
 Identified drought tolerant A lines (ICSA-333, 464, 731, 739), R lines (ICSR-89053, 91020, 196) 

for future development of hybrids. 
 100 minkits of PSV-56 were given during Kharif 2011 and the performance of the variety is 

promising by recording 10-12 q/acre grain yield and 25-28 q/acre fodder yield 
 Conducted 2 trainings and 120 demonstrations. 
 Published 10 papers at national level. 

  
Comments/suggestions 

 Yellow pericarp sorghum is restricted to a very small tract of Andhra Pradesh. Hence, the 
center needs to focus on problems with wider relevance for the region in addition to yellow 
sorghum. They need to take steps to characterize and register yellow sorghum germplasm.  

 
6. Tandur: The report was presented by Dr. C Sudhakar.  

 During the period 2 breeding, 2 physiology and 4 entomology trials were conducted by this 
centre. 

 Identified one high yielding variety, TNDS – 1. 
 Compartmental bunding was found to be the best among the in-situ moisture conservation 

practices 
 The center was involved in demonstration (100) of package of practices for high productive 

sorghum in rice fallows of coastal Andhra Pradesh. 
 Published 4 research papers. 

 
Comments/suggestions 

 Dr. JV Patil suggested that the center should develop a suitable hybrid for rice fallows with 
uniform height and maturity. 
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7. Rahuri: The center report was presented by Dr. SR Gadakh.  
 During the period under report 5 breeding, 3 agronomy, 8 physiology and 8 entomology trials 

were conducted by this centre. 
 Developed a variety, RSV 1098 for medium soils of western Maharashtra for rabi season.  
 Also developed other varieties like RSSGV 46 for Hurda and RPASV 3 for Papad purpose.  
 New MS lines based on A2 cytoplasm, RMS 2010A – 24A were developed by the center. 
 The compartmental banding during kharif flat sowing during rabi recorded significantly higher 

grain and fodder yield than other treatments. 
 SPV 2042, 2044, 2043 and BJV 44, SPV 1833 were found promising for roti and nutritional 

quality 
 RSSGV 46 found superior over the RSSGV 3 for hurda yield and quality 
 864 germplasm lines maintained and 100 FLDs conducted. 
 Published 15 research papers, 1 review papers and 26 popular articles. 
 Organized/attended 6 field days. 

 
Comments/suggestions 

 Dr. JV Patil suggested that the trials have recorded high CV at this location, which needs to be 
taken care by regular monitoring. 

  
8. Parbhani: Dr. SP Mehtre presented the center report.  

 During the period 8 breeding, 3 network breeding, 7 agronomy, 10 pathology, 5 physiology and 
17 entomology AICSIP trails were conducted at this center. 

 He informed that the grass hopper incidence was high during this year. 
 In the experiment on maximization of rabi sorghum yield through drip irrigation, three years 

pooled data revealed significantly highest grain yield (57.67q/ha) and fodder yield (88.50q/ha) 
in the treatment with drip at 100% CPE, with a water use efficiency of 18.07 kg/ha.  

 Published five research papers and 7 popular articles. 
 
Comments/suggestions 

 The center needs to focus on multiplication of CSH 25 in sufficient quantity so that it may be 
available to the farmers. 

 
9. Akola: Dr. RB Ghorade presented the center report.  

 During the period 12 breeding and 6 pathology were conducted at this centre. 
 Over 200 advance lines are available at different generations for various purposes. 
 3 new MS lines and 56 restorers have been identified and will be tested in next season.  
 16 new experimental hybrids and 61 hybrids developed. 
 Maintaining 68 AB lines, 34 New AB lines, 405 Restorers, 102 new restorers and 545 

germplasm lines of kharif sorghum, and 104 AB lines and 261 restorers of rabi sorghum. 
 Registration proposals of PKV Kranti, CSH 19 R and AKSSV 22 have been accepted by PPV & 

FR Authority 
 Microbial colony count of fungi , bacteria and actionomycetes was  found to be non significant 

due to nutrient level 
 The center received two RKVY projects for sorghum improvement. 

 
Comments/suggestions 

 No specific comment was made. Performance of the center found to be satisfactory. 
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10. Phaltan: The presentation was done by Dr. Vilas Bhagwat.  
 During the period 4 breeding, 2 network breeding, 4 physiology trails were conducted at the 

center. 
 83 High brix & biomass crosses have been made. 
 65 crosses are in advanced generations and 33 MS lines developed. 
 Maintaining 414 germplasm lines and evaluated 128 lines. 
 Published one research article. 

 
Comments/suggestions 

 Dr. JV Patil has suggested that center should focus more on rabi sorghum improvement. Sweet 
sorghum research is only a part of the whole activity 
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Session-II: Review of research: Scientific audit based on presentations of AICSIP 
centers during 2010-11 (North India) 

 
Chairman  :  Dr. J Kumar, Dean, College of Agriculture, GBPUA&T 
Co Chair :  Dr. JV Patil, Director, DSR 
Rapporteurs :  Drs. BV Bhat & KS Babu 

 
 
11. Indore: The presentation was made by Dr. NS Thakur.  

 During the period 6 breeding, 5 agronomy and 11 entomology trails were conducted at the 
center. 

 He informed the house that IVT and AVT (grain sorghum) trials were failed due to heavy rains 
and stem borer damage.  

 Four new experimental hybrids out of 64 found promising. 
 The center has developed a hybrid SPH 1653, which is at AHT.  
 227 germplasm lines evaluated. 
 137 selections have been made from various crosses at different generations. 
 7 (I-26, I-27, I-28, 20-2-2-1-6-4, I-16, 2-2-1-3-1-3, 3-1-3-4, 91017, 93001) out of 40 restorers 

evaluated found promising and developed 2 new MS lines. 
 Application of 80:  40: 40 kg N: P2O5: K2O ha-1 with FYM @5t/ha in sorghum recorded the 

highest total monetary returns. 
 Conducted 120 demonstrations and published 4 research papers and 3 popular articles 

besides organizing/attending 8 field days. 
 
Comments/suggestions 

 No specific comment was made. Performance of the center found to be satisfactory. 
 
12. Deesa: The center report was presented by Dr. SK Jain.  

 During the period 7 breeding trials were conducted at the center. 
 The center is focusing on development of fodder and dual purpose sorghums. Selected 371 

lines out of 431 evaluated. 
 46 new crosses were made and collected 50 new germplasm lines. 
 Selected 46 midge resistant plants from segregating populations. 
 Taken up seed production of GM 4, GM 39, GFS 4, GFS 5 and CSV 21F 
 Published 4 papers and 1 popular article. 

 
Comments/suggestions 

 There was a perennial problem of vacant positions at this centre.  
 
13. Surat: Dr. BD Jadhav presented the progress of the center.  

 During the period 7 breeding trials were conducted at the center.  
 Two hybrids developed by the center, viz. SPH 1620 and SPH 1685 were promising and were 

in national trials.  
 Maintaining 747 germplasm lines and conducted 128 demonstrations. 
 Mite was a major problem at the center and 15 entries promising for mite resistance were 

identified. 
 Published two research papers and five popular articles. 
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Comments/suggestions 
 The center needs to be prompt to the communications from the AICSIP coordinating unit. 

 
14. Udaipur: The presentation was made by Dr. BR Ranwah.  

 During the period 6 breeding, 1 network breeding, 5 agronomy, 7 pathology, and 10 
entomology AICSIP trials were conducted at this center. Besides they have 8 state trials under 
different disciplines. 

 28 new crosses were made, 582 advanced families and 103 advanced generation lines were 
evaluated. 

 10 MS and R lines developed and contributed 7 entries at state level and 10 entries at national 
level trials. 

 580 land races were evaluated and produced 4.8 t breeder seeds. 
 5 Resistance sources for shoot fly, viz., SUENT 24, SUENT 26, SUENT 27, SUENT 28 and 

SUENT 29 were contributed to National Shoot Fly Nursery. 
 Identified 3 SFRS (Progenies of SU 556 × IS 2122, SPV 1474 × IS 2122, SPV 1481 × IS 2122) 

under regional shoot pest nursery. 
 He informed that peduncle borer was a problem in this area and needs attention.  
 In the Farmer’s fields of Udaipur, Chittoregarh, Rajasamand, Bhilwara and Pratapgarh districts 

anthracnose and Target leaf spot were in severe form, while zonate leaf spot and  leaf blight 
were in moderate form. 

 Conducted 43 FLDs and 1 training programme. 
 Published 16 research papers, 6 reviews, 1 book chapter and 4 popular articles. 

 
Comments/suggestions 

 No specific comment was made. Performance of the center found to be satisfactory. 
 
15. Hisar: Dr. SK Pahuja represented this centre. 

 During the period 13 breeding, 1 network breeding, 1 agronomy, 4 pathology and 4 entomology 
were conducted at this center. 

 51 crosses are at different generations and 27 new crosses were made. New 15 MS and 14 R 
lines being evaluated. 

 A single-cut variety, S 541 was developed by this center and was due for state release. 
 Variety CSV 19 SS at par with HC 308 in green and dry fodder yield and better than  genotypes 

SSV 84 and SSV 74. It also gave highest net returns. 
 421 germplasm lines are being maintained and 2.1 q of nucleus seed, 4.1 q breeder seed and 

2.9 q TFL seed were produced. 
 Conducted 2 melas and published two each research papers and popular articles. 
 He informed that all posts were vacant and the university was in the process of filling up the 

vacant positions.  
 
Comments/suggestions 

 Dr. JV Patil informed that this center would be strengthened during XII Five Year Plan period 
for forage work. 

 
16. Pantnagar: Dr. PK Shrotria represented Pantnagar.  

 During the period 9 breeding, 1 network breeding, 2 agronomy and 7 pathology trails were 
conducted at the center. 

 The center developed a multi-cut fodder sorghum variety, UTMC 539, which was identified for 
state release. 
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 23 new crosses have been developed and out of 184 crosses at various generations 355 
progenies were selected. 

 102 advanced lines for various purposes are available with the center. 
 5 promising MS lines (UPMC 503R, PMC 01 733R, PMC 03 1212R, PMC11 880R, IS 3359 R) 

identified. 
 598 germplasm lines are being maintained and 30 Local collections were made from Hill 

districts of Uttarakhand (Nainital, Almora, Bageshwar, Chamoli, Rudraprayag) 
 Three sprays with TH 39 (isolate of Trichoderma harzianum)  resulted in maximum 36.6% 

reduction of disease severity of zonate leaf spot over control. 
 Seed production of Pant Chari 5 , Pant Chari 6 , UPMC 503R , 2219 A , 2219 B , ICSA 467 and 

ICSB 467 was taken up. 
 One field day was organized and published 4 research papers at national level. 

 
Comments/suggestions 

 No specific comment was made. Performance of the center found to be satisfactory. 
 
17. Mauranipur: The presentation was done by Mr. Ankit Awasthi, Field Assistant.  

 No specific information was given and the presentation was not in proper format. 
 
Comments/suggestions 

 Consistently it was observed that the center is not being represented by the center in-charge. It 
was a matter of concern that the project is run on ad-hoc basis by scientists from other scheme 
at the center. 

 
18. Meerut: Dr. Pooran Chand represented the centre.  

 The presentation was not in the suggested format 
 He informed that the center is making efforts towards fodder improvement through mutation 

breeding. 
 165 single plants selected from 61 crosses involving different germplasm lines.  
 78 germplasm lines have been collected. 

 
Comments/suggestions 

 This is first time Meerut center has represented in the AGM. They need to improve their 
correspondence with the AICSIP coordinating cell. High CV of the trial data is a matter of 
concern. 

 
19. Ludhiana: Dr. US Tiwana presented the progress made by this centre.  

 The center developed SPH 1695 (PSHF 4) which was in advanced trial. 
 The center is collecting forage breeding lines from various places and screening them for better 

regenerability and low HCN content. These lines are also being used in breeding programme. 
 
Comments/suggestions 

 Being a voluntary center their performance is satisfactory. They need to strengthen their forage 
breeding programme. 

 
General remarks 

 At the end, Drs. J Kumar and JV Patil complimented all the AICSIP scientists for their 
achievements during the year.  
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 Dr. JV Patil stressed that there is scope for yield improvement in grain sorghum and breeders 
need to make concentrated efforts towards this direction.  

 The quality of trials needs to be improved. High CV as observed in several trials from number 
of locations, which is indicative of poor execution of trials. All the scientists need to look into the 
matter. 

 For fodder, the target should be highly productive biomass cultivars. Use of appropriate hybrid 
parents is required to achieve it.  

 Tribal Sub-plan (TSP) will be a part of XII Five Year Plan. Interested AICSIP centers could be 
partners in implementing the TSP. 

 
 
 
 
 
Session-III:  Discipline-wise programme planning group meetings and finalization 

of 2012-13 technical programmes 
(concurrent sessions) 

 
 
The discipline-wise concurrent session was held separately. Detail proceedings of different session are 
given in Part C. 
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PART B: PROCEEDINGS OF TECHNICAL SESSIONS 
 
Session-IV: Inaugural session 

 
Chairman   :  Dr. BS Bisht, Vice Chancellor, GBPUA&T 
Chief Guest :  Sh. MP Naithani, Minister of Agriculture,  

Government of Uttarakhand 
Distinguished guest :  Sh. HC Durgapal, Minister of Labour &  
  Employment, Government of Uttarakhand  
Guest of honour :  Dr. SK Datta, Deputy Director General (CS), ICAR 
Rapporteurs  :  Drs. Sujay Rakshit & C Aruna 

 
 
The 42nd Annual Group Meeting of the All India Coordinated Sorghum Improvement Project was held at 
the Govind Ballabh Pant University of Agriculture & Technology (GBPUA&T), Pantnagar from April 28 – 
30, 2012. About 125 participants from various SAUs, voluntary centers, private companies and other 
collaborating institutes participated in the group meeting. 
 
The inaugural session was chaired by Dr. BS Bisht, Vice Chancellor, Govind Ballabh Pant University of 
Agriculture & Technology (GBPUA&T), Pantnagar. Sh. MP Naithani, Minister of Agriculture, 
Government of Uttarakhand was the Chief Guest, Sh. HC Durgapal, Minister of Labour & Employment, 
Government of Uttarakhand was the distinguished guest and Dr. Swapan K Datta, Deputy Director 
General (CS), ICAR was the guest of honour in the session. Dr. JP Pandey, Director Experimental 
Station, GBPUA&T welcomed the delegates to the 42nd Annual Group Meeting of Sorghum and briefly 
elaborated the contribution of GBPUA&T in agricultural research and education. Dr. JV Patil, Director, 
Directorate of Sorghum Research and Project Coordinator, All India Coordinated Sorghum 
Improvement Project presented the research highlights and review of the work at AICSIP centers. Dr. J 
Kumar, Dean, College of Agriculture, GBPUA&T, Pantnagar proposed the vote of thanks. 
 
Dr. JV Patil while presenting the progress in AICSIP research mentioned that till now under AICSIP 54 
cultivars were released at national level and 60 at state levels. Success rate of AICSIP trials during the 
period was over 90%. He informed that 2 grain sorghum hybrids for kharif season,2 dual purpose 
varieties and one rabi variety have been identified. Seven grain sorghum kharif hybrids and 2 rabi 
hybrids, along with 2 rabi varieties recorded to be promising. Compartmental bunding found to be 
promising water conservation technique. Several cultivars with resistance against major biotic and 
abiotic stresses were identified. At DSR 31746 germplasm lines are being maintained. Fifty genetic 
stocks have been registered with NBPGR and PPV&FRA. DSR produced much more seed than it was 
indented. Many new promising experimental hybrids have been identified. Significant progress was 
made in the area of biotechnology and value addition. Transgenic events against stem borer are at field 
trial. QTL for important traits have been identified and efforts are being made to transfer these to 
desirable genotypes through marker assisted selection. A Center of Excellence (CoE) on Value 
Addition has been created at the DSR to cater the need of value addition in sorghum. Efforts on 
entrepreneurship development at DSR were highlighted. During the period 34 research papers (15 
international and 19 national), 4 books, 3 book chapters, 6 popular articles, 4 technical articles and one 
training manual have been published by DSR and AICSIP scientists.  
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In his address, Dr. SK Datta, Deputy Director General (CS), ICAR appreciated the initiative of DSR to 
popularize sorghum through the slogan “Eat jowar and stay healthy”. He called the attention of the 
scientists to the completed genome sequence of sorghum. Under changing climatic scenario sorghum 
will play a major role. With the knowledge of the sorghum genome and synteny with other crops the 
scientists should take next step towards genomics-assisted breeding through association mapping. 
Thus, science driven sorghum breeding and industry development could be achieved. He stressed 
upon the need to identify a group of 7 – 8 young scientists, who could be trained in advanced 
laboratories so that they could be deployed in genomics-assisted breeding. He highlighted immense 
potential of glutan free sorghum. Success of Brazil in harnessing the economic benefit of bio-diesel was 
mentioned. Under this scenario sweet sorghum plays a very important role and sorghum workers are 
needed to take an active role in this regard. Sorghum has advantage as food, feed, fodder and fuel. 
Hence, the farmers are likely to be benefited more by growing sorghum than other crops provided some 
values were added to it. For this purpose more academic institutes may be linked under XII Plan. 
 
Sh. HC Durgapal, Minister of Labour and Employment, Government of Uttarakhand expressed his 
concern on reduction in area under agriculture. He also expressed his concern on the state of small 
farmers. He called upon the need to bring the benefit of research to the small farmers. Fodder is very 
scarce in the valley tracts of Uttarakhand. Under that situation new forage sorghum varieties need to be 
released and popularized in the remote hilly regions of Himalaya so that the small farmers get 
benefited. 
 
Sh. MP Naithani, Minister of Agriculture, Government of Uttarakhand appreciated the role of agricultural 
scientists helping the farmers to increase their livelihood. He joined the distinguished guest Sh. HC 
Durgapal in expressing his concern on the loss of agricultural land. In order to uplift the farming 
communities of hilly regions of Uttarakhand he called upon the participants to focus on forage sorghum 
as forage is not available at the villages resulting in severe hardship for the farmers. He highlighted 
uniqueness of many other local grass plants, which have many medicinal values. He felt in addition to 
research on conventional crop species systematic research on these species was also needed. He felt 
the need to formulate location specific research plan. 
 
Dr. BS Bisht, Vice Chancellor, GBPUA&T, Pantnagar regretted the loss of importance of sorghum in 
present agriculture. To regain loss of ground, increase in productivity is very much needed. Production 
of quality seeds in addition to development of new varieties needs to be prioritized. He commended the 
contribution of both past and present sorghum workers at GBPUA&T in releasing several forage 
sorghum varieties and hybrids. He also mentioned the contribution of the university in developing 
human resources in agricultural research besides highlighting the new initiatives taken by the university 
towards strengthening agricultural research and education. 
 
Programme ended with vote of thanks by Dr. J Kumar, Dean, College of Agriculture, GBPUA&T, 
Pantnagar. 
 
Release of publications:  On this occasion, the following publications were released by the dignitaries: 
 
1. Jowar Sourabh (Vol 2) (Hindi 58 pages) 

Authors: JS Mishra, Mahesh Kumar and VR Bhagwat (DSR, Hyderabad) 
- Released by Dr. BS Bisht, Vice-Chancellor, GBPUA&T, Pantnagar 
 

2. Rabi Jawar Utpadan ki Unnat Takniki (Hindi 12 pages) 
Authors: RR Chapke, JS Mishra, Pramod Kumar and JV Patil (DSR, Hyderabad) 
- Released by Dr. JP Pandey, Director, Experiment Station, BPUA&T, Pantnagar 
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3. Improved production technologies for kharif sorghum (12 pages) 
Authors: RR Chapke, JS Mishra and JV Patil (DSR, Hyderabad) 
- Released by Sh. MP Naithani, Minister of Agriculture, Government of Uttarakhand 

 
4. Jwari Lagwadiche Sudharit Tantragyan (Marathi 8 pages) 

Authors: RR Chapke, VR Bhagwat, SS Gomashe and JV Patil (DSR, Hyderabad) 
- Released by Sh. HC Durgapal, Minister of Labour & Employment Government of Uttarakhand 
 

5. District-wise sorghum cultivars in India (54 pages) 
Authors: D Chari Appa, JV Patil, AV Gadewar, MS Raut, Prabhakar, VR Bhagwat and AR 
Limbhore (CRS, Solapur) 
- Released by Dr. SK Datta, DDG (CS), ICAR 
 

6. Pedigree database on sorghum elite breeding stock (AICSIP 2006-2011) (72 pages) 
Authors: M Elangovan, VA Tonapi, S. Rakshit, V Ravi Kumar, M Jhansi Rani, P Kiran Babu & 
JV Patil (DSR) 
- Released by Dr. SK Datta, DDG (CS), ICAR 
 

7. Distribution and utilization of sorghum genetic recourses in India (2008-2012) (310 pages) 
Authors: M Elangovan, V Ravi Kumar, G. Vincent Reddy, M Jhansi Rani, P Kiran Babu and JV 
Patil (DSR, Hyderabad) 
- Released by Dr. BS Bisht, Vice-Chancellor, GBPUA&T, Pantnagar 
 

8. Mite pest on sorghum: An emerging threat to production in South Gujarat (38 pages) 
Authors: Patel, KA, VR Bhagwat, BD Jadhav and JV Patil (NAU, Surat) 
- Released by Dr. JP Pandey, Director, Experiment Station, BPUA&T, Pantnagar 
 

9. Jola Utpadana Tantrikathegalu (Kannada 8 pages) 
Authors: YD Narayana, SG Kajjidoni, Shekarappa, VS Kubsad and MY Kamatar (UAS, 
Dharwad) 
- Released by Dr. JV Patil, Director (DSR) & PC (AICSIP), Hyderabad 
 

10. Sorghum research at Pantnagar (40 pages) 
Authors: PK Shrotria, Yogendra Singh and SB Bhardwaj (GBPAUT, Pantnagar) 
- Released by Sh. MP Naithani, Minister of Agriculture, Government of Uttarakhand 

 
 
Screening of audio-visual advertisements on sorghum: At DSR three audio-visual advertisements 
have been developed towards popularization of sorghum products. The advertisements were played for 
the dignitaries and highly appreciated. 
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Session-V: Presentation of progress report 2011-12 
 
Chairman :  Dr HS Chawla, Head (Gen. & Pl. Brd.) GBPUA&T 
Co-chairman :  Dr JV Patil, Director, DSR 
Rapporteurs :  Drs K Hariprasanna & KN Ganapathy 

 
 
The session had presentations from 10 scientists on the progress in their respective disciplines. 
Discipline-wise the main highlights of the presentations and recommendations are given below: 
 
I.  Trials and nurseries: Dr. Rakshit presented the trials constituted in different sorghum types for 
kharif and rabi seasons. There were 15 main and 22 voluntary centers during kharif, and seven and 15 
centers, respectively during rabi. During kharif, seven grain and dual-purpose sorghum trials, three 
forage sorghum trials and one sweet sorghum trials were constituted. Three late kharif trials were sent 
to five locations. In rabi two each of shallow and deep soil trials were constituted along with a parental 
line trial. The success rate of this year’s trials is above 90%, which was quite encouraging. 
 
II.  Breeding - Grain sorghum: Dr. Audilakshmi presented the progress report on grain sorghum 
breeding trials, coordinated sorghum breeding research, and achievements in sorghum breeding at 
AICSIP centers and DSR. She presented the details of various initial and advanced trials conducted 
during kharif and rabi seasons. The hybrid, SPH 1648 recorded grain yield advantage of more than 
11% over CSH 16 in Zone II during 2010 and 2011, while SPH 1655 had more than 12% grain yield 
advantage over CSH 23. Under AHT 2011, the promising hybrids were SPH 1655, SPH 1674 and SPH 
1680 (Zone I), and SPH 1648, SPH 1674, SPH 1679, SPH 1682 and SPH 1683 (Zone II). The 
promising entries under AVT 2011 were SPV 1999 (both zones) and SPV 2083 (Zone I). In late kharif 
AVHT-2011, entries SPH 1648, SPH 1679, SPH 1680 and SPV 2078 performed better than checks.  
Only marginal superiority was observed under deep soil rabi AVHT, while under shallow soil trial SPH 
1665 had 17% grain yield advantage over CSH 15R. She highlighted the joint efforts made my DSR 
and AICSIP scientists under inter-institutional hybrid programme wherein promising hybrid 
combinations,viz., CMS 10-2A × NR 486 and 70A × AKR 50 were identified. She also presented the 
significant achievements made at AICSIP centers, like development of MS lines and restorers with 
tolerance of grain mold and shoot fly at Akola, release of shoot fly and mold tolerant hybrid COH 5 for 
TN by Coimbatore, development of dual purpose variety PSV56 by Palem, state level release and 
notification of Pratap Chari 1080 by Udaipur, identification of special food varieties (AKJ-1 for flaking, 
SMJ-1 & RSJ-1 for hurda and KMJ-1 for pop) by Bijapur, identification of RSV 1098 for medium type of 
soil by Rahuri, state release of single cut forage sorghum variety, Pant Chari 7 and multi-cut forage 
sorghum variety, Pant Chari 8 by Pantnagar, identification of forage sorghum genotype, S 541 by 
CCSHAU for release, etc. Achievements in grain sorghum breeding at DSR were also highlighted. 
 
III.  Breeding - Forages: Dr. Aruna presented the progress and achievements made under forage 
sorghum breeding. Three multi-location trials and three basic experiments were conducted during the 
year. Under Single-cut IAVT, entries SPV 2057, SPV 2058, and SPV 2056 were promising over CSV 
21F. SPV 2057 recorded the highest per day green fodder productivity of 5.77 q/ha, while SPV 2056 
showed high protein and IVDMD. Under Multi-cut IVHT, SPH 1700, SPH 1697 and SPH 1698 recorded 
higher green and dry fodder yields over CSH 24MF. SPH 1700 had the highest per day productivity. 
Results of seed yield trial and evaluation of forage local entries were also presented. Out of 15 SSG 59-
3 mutants evaluated, 7 lines had >9% protein and 8 lines had >50% IVDMD. Some of the promising 
mutants identified were SSG-231, -232, -237 and -260, which had high protein and IVDMD.  
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IV.  Breeding - Sweet Sorghum  
Dr. AV Umakanth presented the progress and achievements made under sweet sorghum research. Out 
of the 13 varieties and 5 test hybrids evaluated under the IAVHT during kharif season, promising entries 
for total biomass, fresh stalk and juice yields were SPH 1670 and SPV 2075, and SPH 1713, SPH 
1711, SPV 2135 and SPV 2074 for total sugar yields and computed bioethanol yields. During rabi 2011-
12, SPH 1670 and SPH 1669 recorded high brix and juice yield among the hybrids, while SPV 2068 
had high brix and SPV 2074, SPV 2133, SPV 2137 and SPV 2069 showed >10% superiority over the 
check for juice yield among the varieties. Sweet sorghum varieties such as SPV 2074, SPV 2135 and 
SPV 2068 performed consistently for biomass yields across both seasons. He also presented the 
reaction of test entries for shoot fly, stem borer and grain mold, and the technical programme for 
ensuing season. 
 
V.  Germplasm, seed production & IPR / PVP/ DUS: Dr. Elangovan presented the progress in 
genetic resources management under collection, characterization, conservation, distribution and 
registration with PPVFRA and NBPGR. During the year 70 accessions were collected from Uttarakhand 
(30 acc.) and Kutch regions of Gujarat (40 acc.), and 8091 accessions were received from ICRISAT. A 
total of 8161 accessions were added to the MTS as new accessions during 2011-12, and 31746 
accessions are being conserved at MTS at present. He also presented the characterization taken up in 
different centers and location-wise potential germplasm identified from 103 kharif landraces evaluated. 
With regard to seed production, 33 tons of breeder and certified seed is being stored at Gubba Cold 
Storage. During 2011-12, 156.75 q breeder seed was produced against the BSP-I allocation of 112.60 
q.  A total of 824 kg nucleus seed was produced against the allocation of 657 kg. Top five sellers were: 
CSV 15 (40.00 tons), CSV 23 (1.23), AKR 150 (0.94),  Phule Revati (0.90) and C 43 (0.89). A total of 
24 lakh rupees revenue was generated through seed sale under Revolving Fund Schemes. Under IPR 
management, he mentioned about the activities of ITMU and registration of trademarks - JAICAR 
FOODS, JAICAR PCS, JAICAR SEEDS. Fifteen and seven candidate varieties were tested for DUS 
during kharif and rabi season, respectively. Two training programmes (Awareness-cum-training 
program on Plant Variety Protection and Training programme on Plant Variety Protection & 
Commercialization) on plant variety protection were conducted for the benefit of researchers from public 
and private organizations and students. 
 
VI.  Physiology  
Dr. HS Talwar presented the progress and achievements on sorghum physiology. Four trials, viz., 
Preliminary evaluation of diverse germplasm for rabi adaptation, Evaluation of advanced rabi entries for 
drought adaptation in medium soils and in shallow soils, and Evaluation of sorghum plant types for root 
traits were conducted during the year. Among the germplasm evaluated for rabi adaptation, Nimbodi 
local, Halyal local, Honword 2 and Bairodagi were promising for grain yield. BJV116, RSV1420 and 
RSV1098 showed significantly higher photosynthesis rate than checks in medium and shallow soils. 
Promising entries with respect to drought susceptibility index were Phule Anuradha, BJV103, Phule 
Chitra and BJV114. RSV1098 recorded higher root number in both rainfed and irrigated conditions, 
while BJV83 recorded significantly high root mass than checks in rainfed condition. Results of basic 
studies undertaken at DSR like identification of key adaptive traits associated with drought and 
physiological basis of drought tolerance were also presented along with the establishment of lysimeter 
facility for drought screening at DSR. He emphasized the need for establishing advanced facility for 
drought screening at rabi AICSIP centers for obtaining more meaningful data on drought studies.  
 
VII.  Agronomy: Dr. JS Mishra presented the progress and achievements in sorghum agronomy 
during the period of report along with the rainfall scenario and soil properties at the centers. Results of 
different trials like response of pre-release genotypes to fertility levels, INM in sorghum-chickpea 
cropping system, performance of genotypes under changing climate, IWM, sweet sorghum genotypes 
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for single-cut fodder, in situ moisture conservation to enhance kharif-fallow rabi sorghum productivity, 
and INM and scheduling of irrigation in rabi sorghum were highlighted. Pre-release genotypes 
responded significantly up to 100% RDF (80:40:40 kg NPK/ha). Under INM experiments, integration of 
FYM 2.5t/ha + vermicompost 1.25 t/ha along with 100% RDF gave the maximum grain yields of 
sorghum-chickpea system. While testing the sorghum genotypes for increased sowing window, it was 
observed that performance of cultivars varied with dates of planting at different locations. June sowing 
gave the highest yields in general, while poor yields in July sowing was due to sever attack of insect-
pests (shoot fly). Under IWM experiment, the treatment Atrazine 0.25 + Pendimethalin 0.5kg as pre 
emergence + 2,4-D 0.5kg/ha as post emergence gave relatively higher grain yield and B:C ratio. In situ 
moisture conservation practice of compartmental bunding during kharif and flat sowing gave the highest 
grain yield under kharif-fallow rabi sorghum. In rabi sorghum, application of two irrigations at 55 DAS 
(flag-leaf or boot stage) and 75 DAS (flowering stage) gave higher yields compared to irrigations at 35 
and 55 DAS or at 35 and 75 DAS. 
 
VIII.  Pathology: Dr. Ashok Gadewar presented the progress and achievements in sorghum 
pathology along with the disease scenario of grain mold, downy mildew, anthracnose, zonate leaf spot 
and ergot in kharif season and charcoal rot, downy mildew and rust during rabi seasons. Pathological 
observations on seven different trials at eight centers were recorded. In the grain and dual purpose 
trials, the grain mold tolerant entries were SPH 1641, SPH 1653, SPH 1668, SPH 1635, SPH 1685, 
SPV 2061, SPV 2000, and SPV 1999. Test entries SPH1655, SPH1668, SPH1675, SPH1679, 
SPH1680, SPH 1684, SPV 2079 and SPV2061 were promising for downy mildew. SPV 2125 (IVT GS & 
DP) and SPH 1699 (IAVHT-MC) exhibited multiple resistance (grain mold and foliar diseases). During 
rabi season, experiments were conducted on management of charcoal rot. Seed treatment with 
bleaching powder reduced charcoal rot incidence and increased the grain yield. He also presented the 
future plan of work for kharif and rabi seasons. 
 
IX.  Entomology: The progress and achievements in sorghum Entomology were presented by Dr. 
VR Bhagwat. He presented the pests scenario in kharif and rabi 2011-12 based on pest surveillance 
data from AICSIP centers. Entomological observations were recorded in Breeding trials and pest 
specific trials from Entomology, Germplasm and Breeding. Some of the promising entries identified for 
shoot fly under group efforts were NRCSFR08-3, NRCSFR09-3, NRCSFR11-4, SUENT 26, P 45, 
PFGS 45, VKG34/36, E 72, EP 57 and EP 96. PFGS 45, P 41, PGN 61, E 20 and ELG 14 were the 
promising sources for stem borer tolerance. Seed treatment with thiamethoxam 35 FS @ 6ml/kg under 
validation of on-farm IPM modules in Parbhani gave 25% increase in grain and 16% increase in fodder 
yield compared to non-IPM plots. During rabi season, K-8, SLR 73, SLB 50, ICSV 93046, KR 196 and 
Long SPS 43 were promising sources for aphids, while ICSV 93046, SLB 50, SLB 81, ICSB 323 and 
Long SPS 43 were promising for shoot bug. Validation of IPM module during rabi season at Kovilpatti 
showed that intercropping with legume (cowpea) + seed treatment with imidacloprid 70 WS @ 3 g/kg 
seed + spray of metasystox @ 0.07% at 45 DAE was the most cost effective treatment. At Bijapur, 
application of Vermi-compost (50%) + deoiled Neem cake (50%) @ 3.75 + 3.12q/ha was found to be 
the best.  
 
X.  Research achievements at DSR: Dr. Venkatesh Bhat presented the research highlights of 
DSR under broad heads like popularization of sorghum as food and commodity, efficiency of sorghum 
production in the form of improved cultivars, remunerative and eco-friendly management technologies, 
dissemination of technology (Field days, trainings, visits, e-media), inputs (seeds and technology for 
FLD, TSP) and publications, and supportive research and inventorization and IP services. 
Demonstration of hybrid sorghum (CSH 16) in rice-fallows by DSR has led to area increase from 1000 
ha during 2008-09 to >11,000 ha in current rabi season. R&D efforts in sorghum foods and processing 
has lead to standardization and development of ready to cook/eat products like instant dosa mix, upma 
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mix, idli mix and health mix; Jowar lassi, etc. DSR was awarded Center of Excellence on value addition 
and food processing in sorghum by DAC, Ministry of Agriculture, Government of India. Through 
INSIMP, food processing technology has been transferred to state governments of Andhra Pradesh, 
Karnataka, Maharashtra, Tamil Nadu, Gujarat, Rajasthan and Uttar Pradesh. So far DSR has 
developed 18 products and commercialized 5 of them through entering into MoUs with different 
companies like Britannia Industries, Kottaram Agro Foods, Bhavani SS Industries, Chandu Enterprises, 
etc. Under cultivar development promising hybrids (>10% superiority) are being developed; genetic 
stocks are being characterized for micronutrient profile, nutritional factors, semolina recovery, etc. Trait 
improvement through MAS for shoot fly, and transgenics for stem borer, fodder quality (reduced HCN) 
and salinity tolerance are being attempted. One transgenic event (NRCSCRY1B 19) carrying cry1B 
gene for stem borer resistance is in BRL-1 confined field trial. Response of shoot fly to volatiles and 
waxes is the new area of research at DSR. Advanced facility like Lysimeter for drought research has 
been established. Entrepreneurship development trainings in primary food processing, secondary food 
processing, retrofitting of machinery, recipe making, packaging and nutritional labeling, marketing and 
creation of awareness were imparted to stakeholders from Andhra Pradesh and Maharashtra. Further, 
he highlighted the sponsored projects in operation at DSR, publications and various awards and 
recognitions bagged by DSR and its scientists. 
 
General recommendations  

 The chairman appreciated the PIs for very good and comprehensive presentation, and the 
progress made in each discipline. 

 Progress in publication was encouraging and more efforts towards this direction should 
continue. 

 More interaction among the scientists is needed for betterment of the expertise available with 
the scientists. 
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Session-VI:  Statistical issues related to AICRP research  
 
 
Chairman :  Dr. AK Shukla, Dean, College of Basic Sci. & Humanities, GBPUA&T  
Co Chair:  Dr. JV Patil, Director, DSR Hyderabad 
Rapporteurs:  Drs. RR Chapke & KBRS Visarada  

 
 
The session started with Chairman’s remark that statistical issues are very crucial in AICRP crop trials 
and the researchers need to understand statistics for effective interpretation of the results. The 
following presentations were made during the session: 
 
 
S.No Topic Speaker 

1 Statistical issues in design of experiment and analysis of 
experimental data of multi-environment data 

Dr. Rajendra Prasad, 
IASRI 

2 Automation of AICSIP data analysis - Possibilities & challenges  Dr. A Dhandapani, 
NAARM  

 
 
The session received the attention of all participants. Both the presentations were complementary, 
where Dr. Rajendra Prasad addressed issues related to design and analysis of data from multi-
environments trials, while Dr. Dhandapani discussed the possibility of automation of AICSIP trials and 
analysis. Dr. Prasad advocated for selection of design in field experiments in view of the outcome 
expected. He explained that the reason for high CV in field experiments is due to high variability, which 
could be minimized by adopting proper blocking. He highlighted the importance of incomplete block 
design in increasing the efficiency of experimentation. This could be done without any extra effort. He 
appreciated the initial attempt under AICSIP to implement alpha design in conducting breeding trials. 
He cautioned the breeders on the risk associated with pooled analysis in presence of high crossover 
genotype  environment interactions. He suggested the use of combined analysis, the tool which could 
be used online using IASRI website (http://www.iasri.res.in/design/).  
 
Dr. Dhandapani detailed the efforts being made to automate the AICRP trial preparation and data 
analysis. The module has five levels, viz., Head/PD/PC, administrator, experiment in-charges, 
experimenters and public/ general user with different level of permission to access the data. The 
Head/PD/PC and administrator have full access to all the data, while experiment in-charges have 
limited access to the data related to his/her discipline. On the other hand, the experimenter can access 
the information related to the experiments allocated to him or her alone. Public/general users can only 
see the data without permission to modify/enter any data. The experiment in-charges have option to 
enter entries, locations, select design of experiment etc. Once the process is done the system will 
automatically generate the coding, randomized sowing plan, trial instructions, dispatch letters etc. The 
experimenters will receive all the relevant information and data book on line. They will receive 
automated alerts at different stages. They can submit data on line and once submitted they cannot alter 
any data. The experiment in-charges will have the right to validate the data, change and analyze. 
Analyzed data will be presented in a tailor made tables so that it can directly be used for reporting. In 
long run efforts will be made to store all these data in a central database of ICAR.  
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Discussion and recommendation: The efforts to automate the AICSIP process generated much 
enthusiasm among the participants as it will save considerable amount of time for trial preparation, 
coordination, data retrieval and analysis. Efforts will be made to implement the module at the earliest. 
The Chairman appreciated both the speakers for sharing their experiences with the participants. 
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Session-VII: Plant Variety Registration and IPR management 
 
Chairman :  Dr. JP Pandey, Director-Experiment Station, GBPUA&T 
Co-chairman :  Dr. Manoj Srivastava, Registrar, PPV&FRA 
Rapporteurs :  Drs. SS Gomashe & IK Das 

 
 
Three learned speakers in the field of plant variety registration and IPR management made their 
presentations in the 42nd Annual Sorghum Workshop, focusing issues like registration and licensing 
process related to plant variety and seeds. Following presentations were made during the session: 

 
 

S.No. Topic Speaker 
1 Farmers’ variety registration: Opportunity 

& challenges 
Dr. HS Chawla, Head, Dept. of Genetics & Plant 
Breeding, GBPUA&T 

2 IPR in relation to seeds and licensing Dr. Vilas A Tonapi, Head, Div. of Seed Science 
& Technology, IARI 

3 Present status of variety registration in 
India 

Dr. Manoj Srivastava, Registrar, PPV&FRA 

 
 
Farmers’ variety registration: Opportunity & challenges  
Dr. Chawla gave a detailed list of varieties that could be registered as ‘farmers’ variety’ and described in 
detail the materials that could be considered as ‘farmers’ variety’. He also described the 
application/registration procedures and its implication to the farming community. Not only individual 
farmers, a registered society or even Gram Panchayet can register a variety as farmers’ variety. Lack of 
awareness among the farming community regarding benefits of registration and general skepticism 
among the farmers seemed to be the major hurdles in the way of increasing the number of registered 
farmers’ varieties.  
 
IPR in relation to seeds and licensing 
Dr. Tonapi discussed the certification and licensing issues including application for seed certification, 
benefit sharing, breeder’s right and international collaboration at length. Licensing of seeds, a basic 
input in agriculture, is going to impact the agricultural scenario in India and across the world in a big 
way in the coming days. Present trend shows that the company holding great innovations in this area 
holds the edge in the global as well as local seed market-share. He cautioned the breeders to 
understand the legal provisions of different Acts to protect their interests. 
 
Present status of variety registration in India 
Dr. Srivastava provided information about present status of registration in India on different crops. 
Presently a total of 3527 applications are in place for registration. Rice, cotton and sorghum are among 
the top ranker in registration number. He also gave an account of traits based on which a variety could 
be registered as new one. The trait in question must be distinct to some percentage from the existing 
one and distinctness should be tested only in specified location identified by the concerned authority. 
For, example a variety with distinct awn or nodal hair can be registered as a new one. He expressed 
that the breeders need to become much more proactive to take the advantage of the plant variety 
registration process. 
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Discussion and recommendation 

 The sorghum workers need to become much more proactive to identify the potential farmers’ 
varieties, which could be registered under PPV&FR. 

 The breeders need to understand the legal provisions of different Acts so that the researches do not 
get entangled in the unnecessary litigations.  

 At the time of breeding new varieties the breeders need to identify some unique traits in his/her 
variety so that they may be registered easily. 
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Session-VIII: Collaborative Research: NARS, CGIAR and PPP 
 
Chairman :  Dr. VA Tonapi, Head, Seed Science & Tech., IARI 
Rapporteurs :  Drs. CV Ratnavathi & AV Umakanth 

 
 
While inviting the speakers the chairman highlighted the importance of collaborative research. He 
reminded that during the present era it is very difficult to deliver if we work alone in isolation. Two 
speakers spoke in the session as follows: 
 
S.No. Topic Speaker 

1 AICSIP Network Project: present status and where to 
go? 

Dr. S Audilakshmi, DSR 

2 ICAR-ICRISAT Collaborative Research: progress made Dr. Srinivas Rao, ICRISAT 
 
 
AICSIP Network Project: Present status and where to go? 
Dr. S Audilakshmi has presented the overall results of the AICSIP network projects which were grouped 
under three main sub-projects involving 40 DSR-AICSIP Scientists and four non-ICAR/SAU scientists 
from IIT, Madras, Agharkar Institute, Pune and Gurunanak Dev University, Amritsar etc. The sub-
projects are: Enhancing resistance to biotic stresses and to enhance product quality in sorghum (with 
11 activities), Accelerating development of parental lines for making better hybrids (with 4 activities) and 
Breeding for nutritionally improved sorghum with special reference to elimination of anti-nutritional 
factors and bio-fortification (with 3 activities). The projects were under operation for three years and the 
progresses were quite encouraging. One major achievement in each activity was highlighted.  
 

 Towards MAS for shoot fly 3 – 5 polymorphic markers for desirable QTLs have been identified 
and crosses (elite B/R x Resistant source) were carried out, where material in BC2F1 generation. 

 F2 and F3 derivatives 3 crosses, S bicolor × S usumbarense, S bicolor × S. purpureocerecium, S 
bicolor × S versicolor are available under wide hybridization programme. 

 11 crosses (elite x resistance) for midge resistance were raised as F3 under late sowing 
conditions. 27 single plants were advanced to F4 recording score 1. 

 6 rabi genotypes were evaluated for aphid and shoot bug resistance and M-35-1, DJ-6514, 
DSV-4 and Phule Maulee were recorded with minimum infestation of aphids. 

 84 varieties were evaluated against  mites during two years and six varieties were found tolerant 
against mite 

 5 coloured lines and 2 advanced generation lines (IS 18522 × M 35-1 and IS 24996 × IS 23585 
were found to be promising against grain mold 

 22 Germplasm lines varied from 71 to 100% for amylopectin (GP 118 showed 100 % 
amylopectin). Only one MS line showed 81 % of amylopectin against 72% of 27B, check.  

 Using exotic material: 3 good grain quality exotic derivatives were converted and are advanced 
to BC4. 

 Stover quality improved by irrigating crop 7 days before harvest (HCN was reduced – 68 ppm ) 
when compared to  (i) irrigating  at 14 days (96 ppm ) and  (ii) irrigating  at 21 days (139 ppm ) 
before harvest, respectively. 

 Derivatives of 296B in different generations like F4, BC1F4 and BC2F4 raised. 123 selections 
were made based on earliness and panicle traits  

 225 lines belonging to F2- F5 were evaluated for biomass and brix during 2010. The range of brix 
was from 11 to 22 in F2, 12 to 16 in F4, 12 -25 in F5 and19-20 in F6. 
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 The genotypes E169, 172, 176 and 177 are least sensitive to salinity in root length and E169, 
174, 176 and 177 are least sensitive on shoot growth.  

 30 yellow pericarp sorghum & elite lines were analyzed – micronutrients. Good range for iron 
(36-114 ppm) and zinc (14-43 ppm) content observed.  

 100 elite genotypes evaluated for total and condensed polyphenol content. 26 genotypes had 
total polyphenols above 1.1mg/g.  

 SPV 281 and SPV 1751 had highest total polyphenols.  
 
Discussion and suggestions 

 The chairman suggested the need for documentation of results in the form of publications in 12th 
plan based on the results achieved so far.  

 It was felt that since useful research results have emanated from the project, these subprojects 
may be supported in 12th plan also.  

 It was suggested that the medicinal utilities of coloured sorghums need to be explored in the 
form of a basic research project as they are very rich in antioxidants equivalent to the 
blueberries. 

 
 
ICAR-ICRISAT Collaborative Research- Progress made: 
Dr. P Srinivasa Rao presented the progress made under ICAR-ICRISAT collaborative research 
encompassing post-rainy sorghum, high biomass sweet sorghum, wide hybridization and salinity 
tolerance. Some of highlights of his presentation are as follows:  
 

 Nearly 25 thousand farmers have adapted improved post-rainy technologies with the initiative 
of ICRISAT in collaboration with AICSIP.  

 Staygreen introgression programme has recorded higher grain and fodder quality.  
 More than 2000 farmers trained in centralized area and over 350 farmers trained in DCU area 

on improved production practices of sweet sorghum.  
 Developed inter specific crosses of S. bicolor x S. usemberence and S. bicolor x S. hewisonii 

and were characterized.  
 Identified high salinity (8 dsm-1) tolerant sweet sorghum cultivars.  
 Joint publications: journal articles (13), book chapters (3),  conference proceedings (4) and 

flyers (2)  
 
Discussion and suggestions 

 The chairman expressed his concern on the research collaboration between the two 
organizations as most of the research efforts were of extension type.  

 There was concern that no serious research results were seen in 2011-12. Most of the 
experiments were presented as collaborative, but in reality they are assigned research jobs. 

 The speaker brought to the notice of the house that MoU signed between DGs of ICAR and 
ICRISAT is in place and work is being done accordingly. He also highlighted the collaboration 
between DSR and ICRISAT in developing joint proposals for special project funding in the areas 
of Biofortification, Association Mapping, Biomass for second generation ethanol production etc. 

 Director, DSR expressed that MoU was on paper and more active collaboration with DSR-
AICSIP is expected in future. 
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Session-IX: Varietal Identification Committee meeting 
 
Proceedings of the Varietal Identification Committee meeting held on 29th April, 

2012 at GB Pant University of Agriculture & Technology, Pantnagar 
 
The Varietal Identification Committee meeting was held in the Conference Hall of the GB Pant 
University of Agriculture & Technology, Pantnagar on 29th April, 2012.  The following members were 
present: 
 

S.No. Proposed Name Position 
1 Dr. SK Datta, Deputy Director General (CS), ICAR, New Delhi Chairman 
2 Dr. JP Pandey, Director-Experimental Station, GBPUA&T, Pantnagar Member 
3 Dr. Vilas A Tonapi, Head, Divn. Of Seed Technology, IARI-Pusa, New Delhi Member 
4 Dr. J. Kumar, Dean (Agriculture), GBPUA&T, Pantnagar Member 
5 Dr. HS Chawla, Head, Genetics & Plant Breeding, GBPUA&T, Pantnagar Member 
6 Dr. RS Sawant, Hytech Seeds India Pvt. Limited Member (Rep. of 

Private Seed sector) 
7 Dr. JV Patil, Director-DSR Member Secretary 
 Principal Investigators:  

8 Dr. S Audilakshmi Plant Breeding 
9 Dr. HS Talwar Physiology 
10 Dr. JS Mishra Agronomy 
11 Dr. VR Bhagwat Entomology 
12 Dr. Ashok Gadewar Pathology 
13 Dr. AV Umakanth Sweet Sorghum 
14 Dr. C Aruna Forage Sorghum 

 
The committee critically examined 6 proposals for different zones consisting of:  4 - kharif hybrids, 1 - 
rabi sorghum hybrid, and 1 - rabi sorghum variety.  The VIC after considerable deliberations made the 
following recommendations. 
 

 S. 
No 

 

Tested 
Number 

Variety 
description 

Centre / 
Company 
Proposed 

Regions 
proposed for 
identification  

Recommendations of the committee 

1 SPH 1647 
(NSH 54)  

Kharif 
sorghum 
hybrid 

Nuziveedu 
Seeds Private 
Limited 

Zone II 
(Maharashtra, 
Karnataka, 
Madhya Pradesh, 
South Gujarat and 
North Andhra 
Pradesh) 

It was found that the hybrid performed 
better over the checks for grain and 
fodder yields.  Therefore, this hybrid is 
identified for its release in Zone II.   
However, clear pedigree details and 
description of the hybrid and its parents 
(A, B & R) along with DNA finger printing 
photographs / data base,  DUS 
characterization data and color 
photographs of field, grain and other 
important traits need to be included in 
the CVRC proposal. 

2 SPH 1648 
(MDSH 
262)  

Kharif 
sorghum 
hybrid 

Mahodaya 
Hybrid Seeds 
Private Limited 

Zone II 
(Maharashtra, 
Karnataka, 
Madhya Pradesh, 
South Gujarat and 
North Andhra 
Pradesh) 

It was found that the hybrid performed 
better over the checks for grain and 
fodder yields.  Therefore, this hybrid is 
identified for its release in Zone II.   
However, clear pedigree details and 
description of the hybrid and its parents 
(A, B & R) along with DNA finger printing 
photographs / data base,  DUS 
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 S. 
No 

 

Tested 
Number 

Variety 
description 

Centre / 
Company 
Proposed 

Regions 
proposed for 
identification  

Recommendations of the committee 

characterization data and color 
photographs of field, grain and other 
important traits need to be included in 
the CVRC proposal. 

3 SPH 1651 
(KSH 950) 

Kharif 
sorghum 
hybrid 

Kaveri Seed 
Company 
Limited, 
Secunderabad 

Zone I (Rajasthan, 
Uttar Pradesh, 
North Gujarat, 
South Andhra 
Pradesh & Tamil 
Nadu) 

Since this hybrid has only 6% superiority 
over grain and fodder yields and other 
characters being on par when compared 
to checks, this hybrid is not identified. 

4 SPH 1655  Kharif 
sorghum 
hybrid 

DSR, 
Hyderabad 

Zone II 
(Maharashtra, 
Karnataka, 
Madhya Pradesh, 
South Gujarat and 
North Andhra 
Pradesh) 

This being an early duration hybrid and 
has superiority over the checks for grain 
and fodder yields.  Therefore, this hybrid 
is identified for release. However, clear 
pedigree details and description of the 
hybrid and its parents (A, B & R) along 
with DNA finger printing photographs / 
data base,  DUS characterization data 
and color photographs of field, grain and 
other important traits need to be included 
in the CVRC proposal. 

5 SPH 1666 
(DJ 4005)  

Rabi 
sorghum 
hybrid 

Devgen Seeds 
and Crop 
Tech. Pvt. Ltd. 
Sec. bad 

All India for deep 
soil 

This hybrid performed better (more than 
10%) over the checks for grain and 
fodder yields.  Therefore, this hybrid is 
identified for all India release.   
However, clear pedigree details and 
description of the hybrid and its parents 
(A, B & R) along with DNA finger printing 
photographs / data base,  DUS 
characterization data and color 
photographs of field, grain and other 
important traits need to be included in 
the CVRC proposal. 

6 SPV 2033  
 

Rabi 
sorghum 
variety 

AICSIP, 
RARS-UAS 
Bijapur  

Maharashtra, 
Karnataka & AP 
for deep soils 

This variety performed better (more than 
10%) over the checks for grain and 
fodder yields.  Therefore, this variety is 
identified for release.   
However, the clear pedigree details of 
the variety along with DNA finger printing 
photographs / data base,  DUS 
characterization data and color 
photographs of field, grain and other 
important traits need to be included in 
the CVRC proposal. 
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Session-X: Discussion on new initiatives for special assistance and reforms 
needed under XII Plan 

 
Chairman :  Dr. JV Patil, Director, DSR Hyderabad 
Co-Chairman: Dr. S Audilakshmi, PI Breeding, DSR 
Rapporteurs :  Drs. HS Talwar & TG Nageshwara Rao 

 
 
In view of on going preparation of XII Plan EFC detailed discussion was held on various issues. Some 
of the salient points coming out of the deliberations are as follows: 
 
1. General comments by Chairman: 

 List of equipments submitted by centers can be revised and resubmitted with realistic cost and 
justifications immediately. 

 Vehicle purchase in the EFC is not permitted, so there is no need to include in the list. 
 Chairman clarified that getting new position was not possible, only re-adjustments/re-

deployment within the allotted positions was the possibility. 
 Minor repair work could be listed by AICSIP centers in their requirements. However, no major 

civil work would be permitted. 
 

2. New material for registration and IPR Issues 
 Dr. Elangovan informed that the submission of application for registration with PPVERA was 

completed till date. All the AICSIP centers and DSR has submitted the applications except Surat 
and Mahranipur. Surat center was directed to submit the application directly to PPV&FRA in 
consultation with DSR.  

 Promising lines or genetic stocks can be registered with NBPGR. For that purpose two years’ 
data is required along with the photographs. The information should be published at least in 
AICSIP report or Annual report or Jowar Samachar. Applicant need to deposit 4000 seeds of 
each parent/genetic stock with Head, Germplasm Conservation, NBPGR for the purpose of 
registration. 

 The drop-out entries of AVTs which are superior to checks for different traits should be 
registered on priority.  

 Agreement with private sector should be worked out in consultation with DSR for the purpose of 
licensing. Licensing should be non-exclusive basis. 

 A field day will be organized at DSR, Hyderabad during September – October this year to 
demonstrate the improved hybrids/varieties for licensing to private sector through MOA. 
Therefore, seeds of improved hybrids/ varieties should be sent to DSR in-time for sowing. For 
hybrids demonstration we should have A and R lines. The licensing of the hybrids/varieties will 
be subjected to registration with NBPGR. 
 

3. Publications plan for AICSIP 
 Chairman emphasized the need on multi-authored international publications. This will increase 

the interaction and confidence among the AICSIP workers. 
 Breeding group already brought out several such publications. More and more such publication 

should be planned and tried for international journals. 
 AICSIP PIs of each discipline should compile the list of international publication discipline-wise. 
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 Photocopy of the all released proposals should be submitted to DSR along with the photograph 
if available. This should be compiled into a bound document to recognize the efforts made by 
the crop improvement group. 

 PI, entomology should process the publication submitted by Parbhani and Surat AICSIP 
centers. 

 
4. Value addition and popularization of value added products through entrepreneurship 

development 
 New products are ready to launch in the market. Efforts are needed to popularize these. 
 It was emphasized that we should concentrate on specific and few products at different centers. 
 It was explained that there was no need to survey the market from quality point of view. If any 

center has a material wit extraordinary quality, please inform to DSR 
 

5. International cooperation (foreign-aided projects), and material exchanges 
 DSR is organising a training course for Ethiopian scientists at DSR. 
 DSR is getting many national and internationally funded special projects. Inclusion of AICSIP 

centres in these projects will based on the strength of the concerned centre. 
 

6. FLDs 
 Chairman reiterated that FLD should be strengthened as this is the only mechanism of on-farm 

demonstration for our research technologies.  
 Fund release for organising this activity should well in advance of season. For this purpose 

representatives from DMD were requested. 
 From this season FLDs on forage sorghum should also be included. 

 
7. Priority issues to be addressed during XII plan  

 Chairman informed that Tribal plan will be a regular feature of XII plan. Fund will be available to 
improve the livelihood of the tribal areas by generating the additional income and creating new 
jobs. The centres which were identified to implement this activity are Surat, Deesa, Udaipur, 
Palem (Amarabad), DSR/Warangal (Srisalam), Tandur, Indore, Parbhani (Nanded), Akola 
(Garchiouls), Coimtoure (Balmare) and Mauranipur. 
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Session-XI: Plenary session 
 
Chairman  :  Dr. BS Bisht, VC, GBPUA&T 
Co-Chairman:  Dr. JV Patil, Director (DSR) & PC (AICSIP) 
Rapporteurs :  Drs. K Hari Prasanna & K Srinivasa Babu 

 
 
In this session, the AICSIP PIs presented their technical prgramme for the year 2011-12. The Chairman 
while welcoming the delegates to the plenary session reminded the participants that the session was 
the most important component of any AGM. He invited the PIs for their presentation and called upon 
the participants to raise their any concern if observed. 
 
I.  Breeding – Grain sorghum: Dr. S Audilakshmi presented the recommendations under broad 
heads as indigenous germplasm characterization, target traits to be focused by each centre, 
incorporation of newly identified hybrids / varieties as checks, shoot bug resistance breeding, inter-
institutional hybrids by pooling MS and R lines, entries advanced to different trials: zone-wise and 
season-wise, and deadline for submission of entries. The chairman suggested that the coordinator may 
re-look at the programme and recommendations for execution and modify the programme of work as 
per the necessity. 
 
II.  Breeding - Forage sorghum: Dr. Aruna presented the recommendations and technical 
programme under three heads: promotion of entries, development of multi-cut variety and inter-
institutional efforts. She informed the house that work on salinity trials has to be initiated with the 
collaboration of Hisar centre. Dr. JV Patil informed the house that the major emphasis was to develop 
multi-cut forage sorghum hybrids with the help of four AICSIP centers, viz., Pantnagar, Hisar, Ludhiana 
& Udaipur. Also the quality of forage is of utmost importance and quality analysis is done at Pantnagar 
and Hisar. Dr. Ghorade from Akola queried that his entry SPV 2127 has performed well but did not 
figure in promotion list. Dr. Aruna informed him that the matter will be considered.  
 
III.  Breeding - Sweet sorghum: Dr. AV Umakanth presented the recommendations and technical 
programme with due consideration of importance of biofuels. He informed the various entries promoted, 
and CSV 19SS continues to be the varietal check along with the newly developed CSV 24SS starting 
from 2012. Dr. Umakanth requested all the centers involved in sweet sorghum research to send data on 
all traits mentioned in the technical programme. For this the Chairman suggested that it should be a 
general recommendation across the disciplines.  
 
IV.  Germplasm, seed-related issues, IPR:  Dr. M Elangovan presented the recommendations 
and technical programme under sorghum genetic resources management for the ensuing season. 
Three collection programmes have been planned for kharif 2012. Characterization/evaluation will be 
taken up for new germplasm, indigenous collection and mini-core collection. During rabi 2012-13, 
evaluation of Maharashtra collections, Svalbard Global Seed Vault accessions and multiplication of 
Karnataka collections are planned. He also presented the DAC indents for Breeder seed production. Dr. 
Mehetre from Parbhani expressed concern for characterization for all the 30 listed characters as 
number of accessions is very high. The Chairman suggested that the matter may resolved by the 
Coordinator by keeping the workload in mind and interest of the programme. Dr. Biradar from Bijapur 
requested for inclusion of M 35-1 for BSP. The Chairman suggested that sizeable quantity of indents for 
BSP should be made as it is difficult to produce in small quantities and it has to be streamlined by DAC.  
 



 
                                                                                   42nd Annual Sorghum Group Meeting-Agm12-Pantnagar 

 
AICSIP proceedings-28-30 April, 2012-Pantnagar.doc  Page 32 of 84 

V.  Physiology: Dr. HS Talwar proposed a few changes in previous year’s programme as arrived 
after technical programme discussions by the group. He stressed the need for availability of similar 
facilities with all Physiologists in all centers for generating meaningful data. The chairman suggested 
that radiation-use efficiency must be quantified as calorie generated vis-à-vis calorie utilized. Apart from 
solar energy, other forms of energy should also be accounted. As yield is a complex trait, quantifying 
yield in terms of calorie output to calorie input may be given importance. Overall, the ecological and 
environmental concerns have to be addressed well. 
 
VI.  Agronomy: Dr. JS Mishra presented the recommendations and technical programme for 
Agronomy. He informed the house that most of the experiments will be repeated and testing under 
150% RDF was withdrawn. Also, in the herbicide experiment some compounds will be deleted and one 
new molecule will be added. The chairman opined that cost-benefit ratio was very important and a 
special session should be held on calculation of cost-benefit ratio by standard procedure and expressed 
desire to have a small bulletin on the subject. Dr. Patil suggested that a standard package of practice 
may be developed for rice-fallow sorghum cultivation in collaboration with Tandur centre. 
 
VII.  Pathology: Dr. AV Gadewar presented the recommendations and technical programme. He 
informed that several promising entries for single and multiple disease resistance were identified. He 
also expressed the concern that there is no Pathologist at Coimbatore centre, and he or Dr. Narayana 
from Dharwad would visit the center during the crop season to record observations.  
 
VIII.  Entomology: Dr. VR Bhagwat presented the recommendations and technical programme of 
the Entomology session. He informed the house of changes in the technical programme and new 
initiatives taken. The Chairman suggested that the recommendations from all the disciplines should 
have uniform format. 
 
9.  Varietal Identification Committee: Dr. JV Patil informed the house that VIC meeting was held 
on April 29, 2012 under the chairmanship of DDG (CS) in which six proposals were considered.  Detail 
of the proceedings is appended in the proceedings (Session IX). 
 
General recommendation:  
 The Chairman suggested to the house that overall project management and execution of trials 

should be given top emphasis to generate quality data. The data have to be recorded for all traits 
specified in the respective technical programmes of different disciplines. The pedigree details of all 
the material have to be supplied to the Coordinator.   

 Value for cultivation and utilization should be carried out by the breeders and a separate activity in 
this regard will be included under the leadership of Dr. JV Patil. 

 
Co-chairman’s remarks: In his remarks, Dr. JP Pandey, appreciated the active participation of all the 
sorghum scientists and discussion among the group members during the workshop. He lauded the 
efforts of DSR in post-harvest technology and value addition, and suggested that voluntary centers who 
were interested in such activities might be encouraged. He also laid emphasis on popularization of 
multi-grain atta. 
 
Chairman’s remarks: Dr. BS Bisht remarked that it was a well attended workshop and congratulated all 
the scientists involved in AICSIP for the progress and achievements in their respective centers. He 
suggested that product diversification was essential and collaboration of bigger companies for this was 
highly useful as it would help in easy marketing of the products. He thanked the DG and DDG, ICAR for 
giving the opportunity to the University to hold the AGM at Pantnagar. He also briefed the achievements 
of the University and challenges ahead. He informed the house that there are nearly 250 ongoing 
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experimental projects by the scientists of the University and it has always taken the leadership role in 
agricultural research in the country. He invited the AICSIP scientists to visit the various field and lab 
facilities of the University and get updated on the progress made by it.  
 
Felicitation to retiring AICSIP scientists 
 

1. Dr. MS Raut, Principal Scientist (Agronomy) & OIC CRS Solapur, CRS, DSR, Solapur,   
2. Dr. OG Lokhande, Professor (Agronomy), MAU, Parbhani 
3. Dr. T Hussain, Professor (Entomology), MPAUT, Udaipur 
4. Dr. S Audilakshmi, Principal Scientist (Breeding), DSR, Hyderabad 
5. Dr. AV Gadewar, Principal Scientist (Plant Pathology), CRS, DSR, Solapur,   

 
Dr. JV Patil thanked DG, DDG (CS) and ADG (FFC) for permitting to organize the workshop at 
Pantnagar especially Dr. SK Datta DDG (CS) who attended the deliberation of the second day including 
chairing the VIC meeting. He thanked the host of the workshop, Drs. BS Bisht, JP Pandey, J Kumar, 
HS Chawla and other for all the support and help in organizing the workshop. He profusely thanked Dr. 
PK Shrotria and his AICSIP team for all the support. He also thanked the AICSIP coordinating team 
from DSR for their all support. 
 
The meeting ended with thanks to the chair. At the end of this session Dr PK Shrotria presented vote of 
thanks. 
 

 

 

 
 
Session-XII: Field and laboratory visit 

 
The participants visited various field and laboratory facilities across various disciplines of the university. 
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Part C: Proceedings of discipline-wise meetings & 
detailed recommendations 

 
A. Sorghum breeding - Grain sorghum, PGR management and seed production 
 

Chairman :  Dr. HS Chawla, Prof. and Head, (Genetics & Pl. Breeding) 
Co-chairman :  Dr. JV Patil, Director, DSR 
Conveners :  Dr. S Audilakshmi, PI (Grain sorghum)  
Rapporteurs :  Drs Hariprasanna K, Sunil Gomashe and Ganapathy KN 

 
A. List of participants 

S.No. Name & Center/ 
Company 

Organization/University Contact No. 

1 S Audilakshmi DSR 09866190709 
2 Usha Saxena Indore 09425351213 
3 SK Jain Deesa 09727503876 
4 RB Ghorade Akola 09850723706 
5 VV Kalpande Akola 09850237693 
6 SL Wakte Akola 9765738543 
7 KBRS Visarada DSR 09247195839 
8 CV Ratnavathi DSR 09885634810 
9 PK Shrotria GBPUA&T 09412982952 

10 KN Ganapathy DSR 09951469469 
11 Sunil Gomashe DSR 09550276732 
12 Hariprasanna K DSR 09491541500 
13 Prabhakar DSR-Solapur 09860821217 
14 MV Nagesh Kumar Palem 09440587540 
15 B Selvi TNAU, Coimbatore 9500771705 
16 SP Mehtre Parbhani 9421462282 
17 A W More Parbhani 9764022533 
18 Sujay Rakshit DSR 09492430207 
19 Sankarpandian R Kovilpatti 09894304835 
20  M Elangovan DSR 9848161434 
21 D Shivani Tandur 7893479579 
22 SM Rafiq  Nuzveedu 9848087037 
23 RS Swaant Hytech Seeds 9890647459 
24 P Veeraladhiran TNAU, Coimbatore 09865195003 
25 S R Gadakh MPKV, Rahuri 09822014518 
26 M S Shinde MPKV, Rahuri 09561887833 
27 D D Kadam MPKV, Rahuri 9423816497 
28 SK Kajjidoni UAS, Dharwad 9448981556 
29 VP Kataria RVSKVV, CoA, Indore 9827734696 
30 RV Paliwal ARSS, Pratapgarh (MPUAT) 9413641631 
31 BR Ranwah MPUAT, Udaipur 09460894645 
32 ND Modi MSRS, NAU, Surat 9427180660 
33 BD Biradar RARS, Bijapur 9448817028 
34 CV Chandramohan RARS, Nandyal (ANGRAU) 9441652784 
35 BR Wadekar Mahodaya Hy Seeds, Jalna 9422217327 
36 LK Dubey Devgen seeds 9783813449 
37 Pushkar S Vaidya Devgen seeds 9422462330 

 
The Chairman welcomed all the scientists involved in sorghum breeding to the discipline-wise planning group 
meeting and highlighted the necessity of the proposed meeting. He pointed out the importance of 
characterization of indigenous germplasm and its effective use in breeding programmes. 
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Dr. JV Patil, Co-chairman in his opening remarks expressed the concern that high CV is leading to trial vitiation. 
He opined that performance of the genotypes is not fully realized due to high CV. Hence, trials should be 
conducted with utmost care, the plot should be fertile, replication-wise differences should be minimum and the 
plant population should be optimum, and data recording should be precise.  
The house discussed the technical programme and following suggestions/recommendations were made. 

 
A. Proposed suggestions/recommendations   
 The indigenous germplasm (about 8000) evaluation should be given high importance for which systematic 

program should be in place across centers. 
 During first year, DSR/AICSIP centers will multiply the seed of germplasm accessions and evaluate 

for agronomic traits like plant height, days to flowering, panicle length and width, grain and fodder 
yields during kharif and rabi.  

 Evaluation for grain yield during kharif will be taken up at Akola, Parbhani, Indore and Dharwad 
while during rabi, at Bijapur, Solapur, Rahuri and Parbhani. 

 During second year, specific evaluation for disease (grain mold in kharif and charcoal rot in rabi) 
and pest (shoot fly in kharif and rabi, and stemborer in kharif) and terminal drought will be taken up 
with the help of subject matter specialist in the team. 

 In rabi, Bijapur will take up evaluation for terminal drought and charcoal rot, Solapur for shootbug 
and Rahuri for cold tolerance and shoot fly.  

 The house decided that each center will focus on 2-3 traits in XIIth plan. The list of centers and the traits to be 
addressed are given in the Table below. 

 
 

 
 It was decided to use newly released/ identified varieties and hybrids along with the checks for the trials from 

2012 onwards:  
Varietal trial: CSV 17, CSV 20, CSV 23 and SPV 1870 
Hybrid trial: CSH 16, CSH 23, CSH 25 and SPH 1644 
 

 Shootbug resistance breeding will be initiated at Solapur and F2 will be distributed to 3 centers (Bijapur, 
Rahuri and Solapur). The F4 will be evaluated at 3 centers mentioned above.  

S. 
No. 

Centre Objectives/traits 

Kharif 
1 Akola Hybrids and varieties for earliness, shoot fly tolerance 
2 Parbhani  Hybrids and varieties for grain mold and shoot fly tolerance 
3 Dharwad High yield and Grain mold tolerance 
4 Indore Dual purpose (DP) varieties and Stem borer tolerance 
5 Palem DP varieties with stem borer tolerance 
6 Surat  DP varieties with mite resistance 
7 Udaipur DP varieties with shoot fly resistance  - 
8 Coimbatore Terminal drought tolerance and earliness  
9 Kovilpatti  Short duration varieties, drought and midge resistance  

10 Deesa Dual purpose varieties, high biomass and Drought tolerance  
Rabi 

1 Rahuri Hybrids and varieties for shoot fly and cold tolerance  
2 Bijapur B-line improvement for terminal drought tolerance and charcoal rot 
3 Parbhani Hybrids and varieties, shoot fly and aphid resistance 
4 Dharwad Leaf diseases (Rust) tolerance 
5 Akola Parental lines and hybrid development 
6 Surat Grain quality improvement and productivity  
7 Tandur Terminal drought tolerance 
8 Nandyal Dual Purpose varieties, terminal drought tolerance, synchronization of A, B and R 

lines 
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 It was also decided to develop Inter-institutional hybrids from pooled MS and R lines. All the centers to 
provide seeds of new CMS lines (with information on cytoplasm) and R lines (200g each) for constituting 
inter-institutional hybrids and evaluation.  

 Hybrid performing superiorly will be submitted for evaluation in next year’s initial trials. The hybrid seed will be 
multiplied by the MS line contributing centre. As for credit sharing, the center contributing MS line will be the 
first author and R line contributor will be the second author and all evaluating centres will be given credit.  

 Based on the selection criteria, genotypes were promoted in various trials and the proposed technical 
programme is given below: 

 
Proposed AICSIP work plan- Kharif – 2012-13 (Grain sorghum breeding) 

 
I. AVHT II 

Zone I: SPH 1674, SPH 1680, SPV 2083 
Zone II: SPH 1674, SPH 1679, SPH 1682, SPH 1683, SPH 1653, SPH 1680, SPV 2061 
 

II.  AVHT I 
Zone I: SPH 1703, SPH 1704, SPV 2110, SPV 2122, SPV 2109 
Zone II: SPH 1702, SPH 1704, SPH 1705, SPV 2114, SPV 2121, SPV 2122 
Checks for AVHT: CSH 16, CSH 23, CSH 25, CSV 20, CSV 23, CSV 17 and SPV 1870 
Locations for testing:  
Zone I - South: Coimbatore, Palem, Bhavanisagar,  
Zone I - North: Mauranipur, Deesa, Tancha, Udaipur, Bhilwara, Pratapgarh 
Zone II: Parbhani, Nanded, Badnapur, Somanthpur, Akola, Buldhana, Yavatmal, Karad, Dharwad, 
Indore, Surat, Bailhongal, Bidar, if any private company volunteers then will be included 

 
III.  AVHT II- Late kharif 
 SPV 2078 
 
IV.  AVHT I- Late kharif 
  SPV 2117, SPV 2124, SPH 1706, SPH 1707, SPH 1701  

Checks for AVHT: CSH 16, CSH 23, CSV 20, CSV 23 
Locations for testing: Kovilpatti, Peyur, Coimbatore, Bhavanisagar, Arupukottai, Nandyal, Madhira 

 
V.  IVHT: As per the proposals by the centers and companies (Station Trial Data must accompany the 

application) 
Checks for AVHT: CSH 16, CSH 23, CSH 25, CSV 20 (SPV 1616), CSV 17 and CSV 23 
Locations for testing: Coimbatore, Palem, Deesa, Udaipur, Surat, Akola, Indore, Pabhani, Dharwad. 
 

VI.  PLT: Parental lines of all hybrids under testing should be tested for their synchrony. Minimal required 
seeds (40 g) in good condition must be sent along with hybrid sent for testing with relevant data on 
parents. 

 
Proposed AICSIP work plan- Rabi – 2012-13 (Grain sorghum breeding) 
 
I. AVHT II 

Nil  
 

II.  AVHT I 
Deep soils: SPV 2139, SPV 2143, SPV 2144, SPH 1721, SPV 2140 and SPV 2152 
Checks for AVHT: Deep soils: CSH 15R, SCV 22R, M 35-1 
Locations for testing:  
Deep soils: Annigiri, Aurangabad, Bagalkot, Bheemrayangudi, Bijapur, Dharwad, Ekarjuna, Gulbarga, 
Hagari, Karad, Parbhani, Rahuri, Raichur, Solapur-ADR, Tancha, Tandur 
Shallow soils: Bijapur, Indi, Tidagundi, Mohol, CRS, Solapur, ADR-Solapur, Mohol, Chas, Phaltan 
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III.  AVHT  
 Shallow soils: Nil 
 
IV.  IVHT 

As per the proposals by the centers and companies (Station Trial Data must accompany the application) 
Deep soils- CSH 15R, CSV 22R 
Shallow soils- CSH 15R, Moulee, Phule Anuradha, M 35-1 
Locations for testing:  
Deep soils: Annigiri, Aurangabad, Bagalkot, Bheemrayangudi, Bijapur, Dharwad, Ekarjuna, Gulbarga, 
Hagari, Karad, Parbhani, Rahuri, Raichur, Solapur-ADR, Tancha, Tandur 
Shallow soils: Bijapur, Indi, Tidagundi, Mohol, CRS, Solapur, ADR-Solapur, Mohol, Chas, Phaltan 
 

 For the evaluation of fodder quality, the centers will send fodder samples in powder form only. The following 
are the centers: 

  Zone I South - Coimbatore and from Zone 1 North - Udaipur 
Zone II - Akola  

 For assessing the roti quality of kharif grains, 500 g of clear grain samples have to be sent to Parbhani. 
Another set of grain samples to be sent directly to Dr. Ratnavathi for proximate analysis. For rabi trials, the 
grain samples have to be sent to Dr. UD Chavan, Rahuri for roti and grain quality analysis.  

 
Deadline for submission of entries:  
 
Kharif trials: 15th May, 2012 
Late kharif : 30th May, 2012 
 
Inter-institutional hybrids: 30th May, 2012 
Quantity of seeds to be submitted under various stages of trials are as follows: 

IVT / IHT  : 5 kg  AVT I / AHT I : 5 kg 
AVT II / AHT II : 10 kg (including seeds for agronomy) 
 

The germination percentage of the seeds should be a minimum of 90%. Failing in any of the above criteria the 
entry will be rejected and informed. 
 
Parental lines (A & R) of all hybrids: 100 g  
 
Sorghum germplasm collection 
 

S.No. Regions/State Collaborator Season/Year Scientists involved 
1 North-eastern 

Uttaranchal  
Pantnagar Kharif 2012 Elangovan and Shotria 

2 Punjab and Haryana Hisar Kharif 2012 Elangovan and Pahuja  
3 Eastern Maharashtra Akola Kharif 2012 Elangovan and 

Ghorade 
 
Sorghum germplasm characterization / evaluation 
 

Kharif 2012 
 

S. 
No. 

Experiment/materials Plot size / Design Centres Scientists 
involved 

1 Characterization of (new 
germplasm collection from 
Uttarakhand and Gujarat (70 
acc.) 

1 Row x 4m x 70 acc., Augmented,  
30 agro-morphological traits along 
with CSV 20, Pant Chari 6 and 
Malwan  

Hyderabad, 
Deesa and 
Pantnagar 

Elangovan, SK 
Jain and Shotria 
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2 Evaluation of indigenous 
collections for essential traits 
(250 acc.) during kharif 

1 Row x 4m x 250 acc., Augmented, 
Plant height, days to 50% flowering, 
ear-head length, ear head width, grain 
yield (g/plant), fodder yield (g/plant) 
traits along with CSV 20, CSV 18 and 
Ashwini  

Akola, Deesa 
and Indore  

Sunil, Ghorade, 
SK Jain, Usha 
Saxena and 
Elangovan 

3 Evaluation of minicore 
collections for essential traits 
(242 acc.) during kharif 

1 Row x 4m x 242 acc., Augmented, 
Plant height, days to 50% flowering, 
ear-head length, ear head width, grain 
yield (g/plant), fodder yield (g/plant) 
traits along with CSV 20, CSV 18 and 
Ashwini  

Akola, Deesa 
and Indore  

Elangovan, 
Ghorade, SK Jain, 
Usha Saxena and 
Sunil 

 
 

Rabi 2012 – 13 
 
S.No. Experiment/materials Plot size / Design Centres Scientists 

involved 
1 Evaluation of Maharashtra 

collections for essential traits 
(600 acc.) 

1 Row x 4m x 600 acc., 
Augmented,  
30 agro-morphological traits along 
with CSV 16R, CSV 22, Phule 
Revati 

Hyderabad, 
Rahuri, and 
Parbhani 

Sunil, Gadakh, 
Mehtre and 
Elangovan 

2 Multiplication of 6795 acc. sent 
to Svalbard Genebank by 
CGIAR 

1 Row x 4m x 6795 acc., 
Augmented, plant height, days to 
50% flowering and grain yield 
(g/plant) 

Hyderabad  Elangovan 

3 Multiplication of Karnataka 
collections (750 acc.) 

1 Row x 4m x 750 acc., 
Augmented, plant height, days to 
50% flowering and grain yield 
(g/plant) 

Hyderabad Sunil and 
Elangovan 

 
It was decided that henceforth VCU evaluation of all the germplasm lines in the Gene Bank will be carried out by 
the breeders during both kharif and rabi seasons. Dr. P Sanjana Reddy and Dr. VR Bhagwat will coordinate this 
activity under the leadership of Dr. JV Patil. 
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i) Allocation of sorghum BSP based on DAC indent of 2012-13 
(www.seednet.gov.in/2012)   

S 
No. 

Location & 
Season 

Name of the 
Nodal Officer 

Name of the 
variety / parental 

line 

Quantities to 
be Produced 

(quintals) 

Organization for whom 
seed is to be produced 

Member of monitoring team 

1 CCS&HAU, Hisar Dr. SK Pahuja 
AICSIP I/C 

Haryana Chari 308 1.00 NDDB (1.00) 

Dr.Pahuja AICSIP I/C Seed Cert. 
Officer, Haryana seed corporation; 
Regional Manager, NSC, Hissar 

2 CCS&HAU, Hisar Dr. SK Pahuja 
AICSIP I/C 

Haryana Jowar 
513 (S-513) 

2.75 NDDB (1.25), SAI (1.00), 
SFCI (0.50) 

3 CCS&HAU, Hisar Dr. SK Pahuja 
AICSIP I/C 

Punjab Sudex 
Chari 1 

3.00 NSC (3.00) 

4 CRF, Mauranipur Senior Sorghum 
Breeder, AICSIP 

Bundela 3.10 MP (0.10), UP (3.00) Senior Sorghum Breeder, AICSIP, 
CRF; Dr.Ranwa, RAU, Udaipur; 
Seed Cert.Officer,UPSSCA; 
Regional Manager, NSC, UP 

5 Dr. PDKV, Akola Dr.RB Gharode 
Sr. Sorghum 
Breeder 

AKMS 14A 0.32 KK (0.12), MH (0.20) 

Dr.RB Gharode, PDKV, Akola; Dr 
Upadhyay, AICSIP, Indore; Seed 
Cert.Officer, MSSCA, Akola. 
Regional Manager,NSC, Akola 

6 Dr. PDKV, Akola Dr.RB Gharode 
Sr. Sorghum 
Breeder 

AKMS 14B 0.20 KK (0.08), MH (0.12) 

7 Dr. PDKV, Akola Dr.RB Gharode 
Sr. Sorghum 
Breeder 

AKR 150 0.09 KK (0.09) 

8 Dr. PDKV, Akola Dr.RB Gharode 
Sr. Sorghum 
Breeder 

AKSV-13R (PKV 
Kranti) 

0.20 MH (0.20) 

9 Dr. PDKV, Akola Dr.RB Gharode 
Sr. Sorghum 
Breeder 

SPH-468 (AKSH-
14-150) 

0.12 MH (0.12) 

10 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

27A 0.05 MH (0.05) 

Dr M Elangovan, Senior Scientist; 
Dr AV Umakanth, Senior Scientist; 
Seed Certification Officer, APSSDC; 
NSC, Secunderabad  

11 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

27B 0.03 MH (0.03) 

12 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

296A 1.95 MH (1.90), SAI (0.05) 

13 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

296B 1.23 MH (1.20), SAI (0.03) 

14 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

C 43 0.53 MH (0.53) 

15 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

CS 3541 0.75 MH (0.75) 

16 DSR, Hyderabad Regional 
Manager,NSC, 
Indore 

CSV 15 8.60 MP (0.10), RJ (2.50), UP 
(6.00) 

17 DSR, Hyderabad Dr M Elangovan, 
Senior Scientist 

CSV 20 4.29 RJ (2.50), SFCI (0.50), TN 
(0.09), UP (1.20) 

18 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

CSH 20MF 0.25 SFCI (0.25) Dr. PK Shrotria,, GBPUA&T, 
Pantnagar; Dr. SK Pahuja, Hissar; 
Seed Cert. Officer, Uttaranchal seed 
corporation, Pantnagar; Regional 
Manager, NSC, Pantnagar 

19 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

CSH 24 MF 0.50 SFCI (0.50) 

Dr. PK Shrotria,, GBPUA&T, 
Pantnagar; Dr. SK Pahuja, Hissar; 
Seed Cert. Officer, Uttaranchal seed 
corporation, Pantnagar; Regional 
Manager, NSC, Pantnagar 

20 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

Pant Chari 4 0.50 SFCI (0.50) 

21 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

Pant Chari 5 1.50 NDDB (1.00), SFCI (0.50) 

22 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

Pant Chari 6 3.45 NDDB (1.45), SAI (2.00) 

23 GBPUA&T, 
Pantnagar 

Dr. PK Shrotria, 
Senior Sorghum 
Breeder, AICSIP 

Pusa Chari 6 110.00 UP (110.00) 

24 IARI, New Delhi Nodal officer-
BSP, IARI, New 
Delhi 

Pusa Chari 23 37.00 UP (37.00) 

Nodal officer-IARI BSP unit; Seed 
certification officer, Regional 
manager-NSC,New Delhi 

25 IARI, New Delhi Nodal officer-
BSP, IARI, New 
Delhi 

Pusa Chari 615 1.00 SAI (1.00) 

26 IARI, New Delhi Nodal officer-
BSP, IARI, New 
Delhi 
 
 

Pusa Chari 9 37.00 UP (37.00) 
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S 
No. 

Location & 
Season 

Name of the 
Nodal Officer 

Name of the 
variety / parental 

line 

Quantities to 
be Produced 

(quintals) 

Organization for whom 
seed is to be produced 

Member of monitoring team 

27 ICRISAT, 
Patancheru 

Sorghum 
Breeder, 
ICRISAT, 
Patancheru 

CSV 13 0.60 UP (0.60) Sorghum Breeder, ICRISAT; Seed 
Certification Officer, APSSDC; NSC, 
Secunderabad 

28 MAU, Parbhani Senior Sorghum 
Breeder, AICSIP 

CSV 18 0.50 MH (0.50) 

Senior Sorghum Breeders, MAU, 
Parbhani, Dr. Prabahakar, CRS, 
Solapur; Seed Cert.Officer,MSSCA, 
Akola; Regional Manager,NSC, 
Akola 

29 MAU, Parbhani Senior Sorghum 
Breeder, AICSIP 

M 35-1 20.32 AP (2.00), MH (14.32), NSC 
(1.00), SAI (3.00) 

30 MAU, Parbhani Senior Sorghum 
Breeder, AICSIP 

Parbhani Sweta 0.15 MH (0.15) 

31 MAU, Parbhani Senior Sorghum 
Breeder, AICSIP 

Prabhani Moti 7.45 MH (5.45), SAI (2.00) 

32 MPKV, Rahuri Dr. SR Gadakh 
Sr. Sorghum 
Breeder 

CSV 216R 3.00 MH (2.00), SFCI(1.00) 

Dr. SR Gadakh Sr. Sorghum 
Breeder; Dr. Prabahakar, CRS, 
Solapur; Seed 
Cert.Officer,MSSCA,Pune; Regional 
Manager,NSC, Pune 

33 MPKV, Rahuri Dr. SR Gadakh 
Sr. Sorghum 
Breeder 

Phule Chitra 0.40 MH (0.40) 

34 MPKV, Rahuri Dr. SR Gadakh 
Sr. Sorghum 
Breeder 

Phule Maulee 1.00 MH (1.00) 

35 MPKV, Rahuri Dr. SR Gadakh 
Sr. Sorghum 
Breeder 

Phule Vasudha 2.52 MH (2.52) 

36 MPKV, Rahuri Dr. SR Gadakh 
Sr. Sorghum 
Breeder 

SPV 1626 0.08 MP (0.08) Dr. SR Gadakh Sr. Sorghum 
Breeder; Dr. Prabahakar, CRS, 
Solapur; Seed 
Cert.Officer,MSSCA,Pune; Regional 
Manager,NSC, Pune 

37 MPUA&T, Udaipur Dr BR. Ranwah, 
Senior Sorghum 
Breeder 

CSV 17 0.60 UP (0.60) 

Dr BR. Ranwah, Senior Sorghum 
Breeder, AICSIP, Udaipur, Dr SK 
Jain, Sorghu,m Breeder, AICSIP, 
Deesa; Seed Certification Officer, 
RSSDA; Regional Manager, NSC 

38 MPUA&T, Udaipur Dr BR. Ranwah, 
Senior Sorghum 
Breeder 

CSV 23 5.50 AP (2.00), MP (0.10), RJ 
(2.50), UP (0.90) 

39 MPUA&T, Udaipur Dr BR. Ranwah, 
Senior Sorghum 
Breeder 

Pratap Chari 1080 3.00 RJ (1.00), SAI (2.00) 

40 NAU, Surat Senior Sorghum 
Breeder, AICSIP 

Gujarat Fodder 
Sorghum (GFS) 

1.10 NSC (0.60), SFCI (0.50) 

Senior Sorghum Breeder, NAU, 
AICSIP, Surat; Dr SK Jain, 
Sorghum Breeder, AICSIP, Deesa; 
Seed Certification Officer, GSSDA; 
Regional Manager, NSC 

41 RSKVV, Indore Senior Sorghum 
Breeder, AICSIP 

Jawahar Jowar 
1041 

2.60 MP (2.60) 

42 RSKVV, Indore Senior Sorghum 
Breeder, AICSIP 

Jawahar Jowar 
938 

0.60 MP (0.60) 

43 RSKVV, Indore Senior Sorghum 
Breeder, AICSIP 

MP Chari 39.10 NSC (1.10), UP (38.00) 

44 TNAU, Coimbatore Dr. Vijay Kumar, 
Sorghum Breeder 

CO(FS) 29 0.25 SFCI (0.25) Dr. Vijay kumar, TNAU, Coimbatore; 
Dr Ganesamurthy, TNAU , 
Coimbatore' Seed Cert. Officer, 
TSSCA, Chennai/Coimbatore; 
Regional Manager, NSC, Chennai 

45  ANGRAU, Madhira Sorghum 
Breeder, AICSIP  

Kinnerea (MJ-278) 2.00 AP (2.00)  Sorghum Breeder; Palem,, 
ANGRAU, Seed Cert. Officer, 
APSSC, Hyderabad, Regional 
Manager,NSC, Secunderabad 

46  CCSUA&T, CRS, 
Mauranipur 

Sorghum 
Breeder, AICSIP 

Varsha 0.60 UP (0.60) Sorghum Breeder; Dr. Shotria, 
Sorghum Breeder, GBPUA&T, 
Pantnagar, Seed Cert. Officer, 
UPSSCA, Regional Manager,NSC, 
Lucknow 
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ii) Tentative allocation for nucleus seed production (kg) for 2012-13 
 

  

  

S. 
No. 

Centre Parental line / variety Allocation 

1.       MPKV, Rahuri RSV 9R/SPV 504 / Swathi 10 
2.       Selection 3 5 
3.       CSV 216R/Phule Yashoda 10 
4.       CSV 19SS (RSSV 9) 15 
5.       SSV 84 15 
6.       PDKV, Akola AKMS 14A 25 
7.       AKMS 14B 15 
8.       AKR 150 15 
9.       AKR 73 10 
10.     R 354 10 
11.     AK 70A 10 
12.     AK 70B 5 
13.     296A 10 
14.     296B 5 
15.     CS 3541 10 
16.     MAU, Parbhani PVK 400 5 
17.     2077A 10 
18.     2077B 5 
19.     2219A 15 
20.     2219B 10 
21.     CSV 18 (SPV 1595) 5 
22.     PMS 28 A 15 
23.     PMS 28 B 10 
24.     JNKVV, Indore IMS 9A 5 
25.     IMS 9B 5 
26.     Indore 12 5 
27.     CRF, Mauranipur CSV 13 10 
28.     CSV 15 10 
29.     Bundele 5 
30.     MAUA&T, Udaipur AKMS 14A 10 
31.     AKMS 14B 5 
32.     AKR 150 5 
33.     CSV 10 5 
34.     CSV 15 10 
35.     CSV 17 10 
36.     SU 556 (SPV 1430) 5 
37.     GBPUA&T, 

Pantnagar 
2219A 10 

38.     2219B 5 
39.     UPMC 503 10 
40.     ICS467A 10 
41.     ICS467B 5 
42.     Pant Chari 6 10 
43.     DSR, Hyderabad 

  
2077A 10 

44.     2077B 5 
45.     2219A 10 
46.     2219B 5 
47.     CS 3541 5 
48.     296A 10 
49.     296B 5 
50.     RS 29 5 
51.     27A 10 
52.     27B 5 
53.     C 43 5 
54.     RS 673 10 
55.     CSV 14R 5 
56.     CSV 15 15 
57.     CSV 20 (SPV 1616) 10 
58.     ICSA 38 10 
59.     ICSB 38 5 
60.     SSV 84 10 
61.     MS 7A 10 
62.     MS 7B 5 
63.     RS 627 5 
64.       CSV 27 15 
65.     279A 10 
66.     279B 10 
67.     CB 11 10 
68.     ANGRAU, 

Hyderabad 
SPV 462 10 

69.     NTJ 2 10 
70.     ICRISAT, 

Patancheru 
MR 750 3 

71.     ICSV 745 3 
72.     CSV 13 6 
73.     RARS, Bijapur M 35-1 30 
74.     CRS, Solapur 104A 5 
75.     104B 5 
76.     RS 585 5 
77.     CSV 26   
78.     UAS, Dharwad M 148-138 5 
79.     AKMS 14A 10 
80.     AKMS 14B 5 
81.     AKR 150 5 
82.     SSV 74 10 
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B. Sorghum breeding - Forage sorghum 
 

Chairperson  :  Dr Aruna C. , PI, DSR 
Rapporteurs :  Dr SK Pahuja, Hisar ; Dr BV Bhat, DSR  

 
 

List of participants 

No Name Brief address Contact no. email 
1 Dr PK Shrotria GBPUAT, Pantnagar  pantnagar@sorghum.res.in 
2 Dr S Sivakumar TNAU, Coimbatore 09443567327 coimbatore@sorghum.res.in 
3 Dr PR Patel Deesa 09727503876 deesa@sorghum.res.in 
4 Dr BD Jadav NAU, Surat 09662530045 surat@sorghum.res.in 
5 Dr AR Patel NAU, Surat 09725001506 surat@sorghum.res.in 
6 Dr Satyawan Arya CCS HAU, Hisar 09416548140 hisar@sorghum.res.in 
7 Dr SK Pahuja CCS HAU, Hisar 09416270318 hisar@sorghum.res.in 
8 Dr BR Ranwah MPUAT, Udaipur 09460894645 pantnagar@sorghum.res.in 

 9 Dr DC Joshi IGFRI, Jhansi 09935606560  
10 Dr RK Swarnkar CRF, Mauranipur 09838089896 mauranipur@sorghum.res.in 
11 Ankit Awasthi CRF, Mauranipur 09450949634 mauranipur@sorghum.res.in 
12 Pushkar S. Vaidya Devgen Seeds, Aurangabad 09422462330 pushkarajvaidya@devgen.com 
13 Dr Pooran Chand Meerut  pekardam@rediffmail.com 
14 Dr Mukesh Kumar SVPUAT, Meerut  dahiyaadr@yahoo.com 
15 Dr KBRS Visarada DSR, Hyderabad  visarada@sorghum.res.in 
16 Dr Venkatesh Bhat DSR, Hyderabad 09440644040 bhatv@sorghum.res.in 
17 Dr C Aruna  DSR, Hyderabad 0948934062 aruna@sorghum.res.in 

 
 
Action Taken Report on agm11 group meeting 

S No Recommendation Action taken Comments 
1 The group identified the promising SSG 59-3 

variants for different traits over 2 years. DUS 
characterization of these mutagenic derivatives to be 
taken up by Hisar and Pantnagar centres to facilitate 
registration of these lines. 

The DUS characterization was completed. 
Most of the lines were found to be distinct 
from SSG 59-3 for DUS traits 

Registration of the 
promising lines with 
NBPGR will be taken 
up. 

2 The group discussed and planned an activity of 
making hybrids on common MS lines by pooling 2-3 
promising ms lines available with different centres. 
The hybrids will be made during 2011-12. Pantnagar, 
Hisar, Akola and DSR will be participating in this 
activity. 

The MS lines were pooled and hybrids 
were made on these common MS lines at 
4 centres.  

A trial on these 
common hybrids 
developed will be 
taken up during 
kharif 2012. 

3 Hisar center to work on improving for salinity 
tolerance. 

Two lines (IS 2389 and SGL 87) were 
identified with salinity tolerance and these 
were used in the crossing program.  

 

4 Work on three way hybrids to be taken up by 
Pantnagar. In the first year, the suitability of the 
available MS lines will be tested. 

Eight crosses were made using 
maintainers from A1 and A2 cytoplasms. 
The sterile single crosses will be used to 
make three way crosses with sudan grass 
types pollinator/ restorer. 

 

5 The group decided that the trial on forage local 
checks and sweet sorghum lines would be repeated 
during kharif 2011. Meanwhile, crosses will be 
initiated using the promising locals identified 

The trial is repeated and the results are 
presented in the report 

 

6 It was emphasized that plant population per meter 
row length for the trials should be given without fail. 

Many centres have given the plant 
population data, but still some centres 
have not given it 
 

It will be emphasized 
during AGM12 
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7 The group felt the need to take up FLDs of forage 
varieties and hybrids at Hisar and Pantnagar. 

FLDs were taken up CCSHAU, Hisar and 
GBPUAT, Pantnagar even though there is 
financial problem. At Hisar HJ 541 was 
tested against HJ 513 and HC 308, the 
checks in 8 districts of Haryana at 14 
farmers' fields and it has shown about 9.69 
% increase over the check 

 

8 All centres contributing new entries for testing in the 
trials, are required to submit the station trial data 
showing comparisons of proposed entry with that of 
check. 

The entries are accepted for multilocation 
testing only after submission of station trial 
data 

 

 

 
General recommendations of the group during agm 12 
Dr Aruna welcomed the group and has given a brief account of the results for the year 2011-12. The group 
discussed on the promotion of the entries and other experiments to be taken up during kharif 2012. The following 
deliberations were made during the group meeting. 
 
 The group decided that the following entries can be promoted/ retained in the multi-locations trials based on 

their performance during kharif 2011. 
 

Single-cut entries:  Retained in AVT: SPV 2056, SPV 2057, SPV 2058 
                Promoted from IVT: SPV 2131, SPV 2130, SPV 2128, SPV 2132, SPV 2127  

Multi-cut hybrids:  Retained in AVHT: Nil   
Promoted from IVHT: SPH 1700, SPH 1697, SPH 1698, SPH 1695 

  
 The seed requirement for single cut varieties in the second year of advancement is 10kg, for those in first 

year of advancement 6 kg. 
 The last date for receipt of entries for multicut trial was decided to be 15th of March every year. 
 The group discussed at length on the improvement of multicut varieties and came out with the following 

strategies for multicut forage sorghum improvement 
o To make crosses involving improved multicut varieties such as CO(FS)29, SSG 59-3 etc. 
o Involving new sudan grass germplasm lines in the crossing program. The promising sudan  grass 

germplasm lines identified at DSR, Hyderabad would be sent to 2-3 centres for involving in their 
research program. 

o Besides sudan grass lines, attempting interspecific and intergeneric (maize, teosinte etc.)  crosses 
would be required to evolve donors for multicut traits to break the present plateau in the multicut variety 
performance.  

 The group decided to observe the seed production ability of single cut varieties after harvesting the fodder. 
This will be taken up in the advanced trial of single cut varieties after harvesting the fodder, at 4 centres 
(Pantnagar, Hisar, Surat, Coimbatore). This would help generating data on the feasibility of using fodder 
sorghum to get fodder as well as grain yield (dual purpose). 

 Common hybrid nursery will be organized with the hybrids made by pooling MS lines from different centres 
 All the centres were asked to provide information on the plant stand for all the experiments 
 It was decided to pool the advanced generation lines of the segregating material (F2) shared between the 

centres under the co-ordinated forage sorghum improvement program previously, for multilocation 
advancement and evaluation. 

 Keeping in view of the importance of leaf disease resistance in forage sorghum, it was decided to phenotype 
one RIL population (27B x IS 2122) for resistance to leaf blight and anthracnose at 4 centres (Pantnagar, 
Udaipur, Parbhani, Dharwad and DSR) in collaboration with the pathologists.  

 In the program on improving the salinity tolerance in forage sorghum, Hisar will collaborate with the 
physiologist at DSR.  
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AICSIP WORK PLAN – KHARIF 2012-13 (Forage Sorghum) 
 
i. Single-cut forages 
A: BREEDING 
 
Trial 1: Advanced Varietal Trial on Forage Sorghum (single cut) 
Entries: Tentative list  
Entries promoted from IVT Retained in AVT Checks 

SPV 2131, SPV 2130, SPV 
2128, SPV 2132, SPV 2127 

SPV 2056, SPV 
2057, SPV 2058 

HC 308, CSV 21F 

 
Locations (16):  Hisar, Pantnagar, Ludhiana, Udaipur, Coimbatore, Solapur, Surat, Deesa, Akola, Rahuri, 

Meerut, Parbhani, Kovilpatti, IGFRI Jhansi, Mandya, Karnal,  
Design:   Randomized Block Design;  Replications:   Three 
Net plot size:  20 sq. m.    Row to row spacing:  25-30 cm  
Sowing time:  Onset of monsoon 
Fertilizer:  80 Kg N/ha (half as basal dose and half at 30 Days after sowing) and 40 kg/ha of P and K  
Seed req.:   6 Kg seed of each entry for all locations + 1 Kg of SPV 2056, SPV 2057 and SPV 2058 for 

testing seed yield potential of the entries  
Harvesting time:  At 50% flowering or 80 DAS whichever earlier 
Observations:  Data to be recorded on the following characters.  
Morph. traits:  Early vigour (score); Days to 50% flowering; Plant height (cm); Leaf stem ratio; TSS% at 

harvesting; Plant population at harvest (per meter row length); Number of leaves/plant; Leaf 
length (cm); leaf breadth (cm); Stem girth (cm);  

Yield traits:  Green/Dry fodder yield (q/ha); Green/Dry fodder yield/day (q/ha) 
Quality traits:  Protein (q/ha, Percent), IVDMD (%), DDM (q/ha), HCN (ppm); Stem Juiciness  
Disease incidence (1-9 score): Downy mildew; Zonate leaf spot; Grey leaf spot; Sooty stripe; Anthracnose 
Insect incidence (% dead hearts):  Shoot fly and stem borer (protocols as specified by entomologists) 
Chemical analysis of soil for NPK and pH 
 
Trial 2: Initial Varietal Trial on Forage Sorghum (single cut) 
Entries: Tentative list  

New entries from centres Checks 
Tentative- Udaipur-2, Parbhani- 1, Deesa- 
1, Coimbatore- 1, Rahuri- 2, DSR-2 

HC 308, CSV 21F 

 
Locations (16):  Hisar, Pantnagar, Ludhiana, Udaipur, Coimbatore, Solapur, Surat, Deesa, Akola, Rahuri, 

Meerut, Parbhani, Kovilpatti, IGFRI Jhansi, Mandya, Karnal,  
Design:   Randomized Block Design;  Replications:   Three 
Net plot size:  10 sq. m.    Row to row spacing:  25-30 cm  
Sowing time:  Onset of monsoon 
Fertilizer:  80 Kg N/ha (half as basal dose and half at 30 Days after sowing) and 40 kg/ha of P and K  
Seed req.:   4 Kg seed of each entry for all locations  
Harvesting time:  At 50% flowering or 80 DAS whichever earlier 
Observations:  Data to be recorded on the following characters.  
Morph. traits:  Early vigour (score); Days to 50% flowering; Plant height (cm); Leaf stem ratio; TSS% at 

harvesting; Plant population at harvest (per meter row length); Number of leaves/plant; Leaf 
length (cm); leaf breadth (cm); Stem girth (cm);  

Yield traits:  Green/Dry fodder yield (q/ha); Green/Dry fodder yield/day (q/ha) 
Quality traits:  Protein (q/ha, Percent), IVDMD (%), DDM (q/ha), HCN (ppm); Stem Juiciness  
Disease incidence (1-9 score): Downy mildew; Zonate leaf spot; Grey leaf spot; Sooty stripe; Anthracnose 
Insect incidence (% dead hearts):  Shoot fly and stem borer (protocols as specified by entomologists) 
Chemical analysis of soil for NPK and pH 
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ii. Multi-cut forages 
Trial 3: Initial and advanced Hybrid/Varietal Trial on Multicut Forage Sorghum  
a) Entries:   

Entries promoted from 
IVHT 

Retained in AVT New entries from centres Checks 

SPH 1695, SPH 1697, SPH 
1698, SPH 1700 

Nil Hybrids: Ludhiana- 1, DSR-1, 
Advanta- 2; Varieties: Nil 

CSH 20MF, CSH 
24MF, SSG 59-3 

  
Seed req.:  5 kg/entry 
Locations (14):  Zone I: Hisar, Pantnagar, Jhansi, Ludhiana, Udaipur, Surat, Deesa, Meerut , Karnal 

Zone  II: Akola , Urlikanchan, Mandya, Coimbatore, Advanta (Aurangabad) 
Design:  Randomized Block Design;  Replications: 3   
Sowing time:  Early summer (April) 
Plot size: Gross Plot: 18 Rows x 5 m x 0.25 m= 22.5 m2 

  Net Plot   : 16 Rows x 5 m x 0.25 m= 20 m2 
Seed req.:   5 Kg seed of each entry for all locations  
Harvesting time:  I cut at 60 days, II and III cuts at 45 days interval 
Observations:  Data to be recorded on the following characters.  
Morph. traits:  Early vigour (score); Days to 50% flowering; Plant height (cm); Leaf stem ratio; Plant 

population at harvest (per meter row length); Number of leaves/plant; Leaf length (cm); leaf 
breadth (cm); Stem girth (cm); No. of tillers; Regenerability score (1-5 scale, where 1= poor 
regenrability and 5= best regenerability) taken on 7th day of the I cut. 

Yield traits:  Green/Dry fodder yields (q/ha) at 3 cuts; Green/Dry fodder yield/day (q/ha) at 3 cuts 
Quality traits: Protein (q/ha, Percent) at 2 cuts, IVDMD (%) at 2 cuts, DDM (q/ha) at 2 cuts, HCN (ppm) at 2 

cuts; Stem Juiciness, TSS% at harvesting 
Disease incidence (1-9 score): Downy mildew; Zonate leaf spot; Grey leaf spot; Sooty stripe; Anthracnose  
Insect incidence (% dead hearts):  Stem borer; Shoot fly; Chemical analysis of soil for NPK and pH 
 
Trial 4: Seed yield trial 
Entries:   single-cut genotypes which are advanced+2 checks (HC 308, CSV 21F & SSG 59-3) 
Locations (5):  Zone I: Hisar, Pantnagar, Ludhiana  

Zone  II: Akola, Coimbatore 
Design:  Randomized Block Design;  Replications: 3   
Sowing time:  Onset of monsoon 
Plot size: Gross Plot: 6 Rows x 5 m x 0.45 m= 13.5 m2 

  Net Plot   : 4 Rows x 5 m x 0.45 m= 9 m2 
Seed req.:   1 Kg seed of each entry for all locations  
Observations:  Data to be recorded on the following characters.  
Morph. traits:  Days to 50% flowering; Plant height (cm); Plant population at harvest (per meter row length);  
Yield traits:  Grain yield (kg/ha) 
 
Trial 5: Evaluation of hybrids developed by pooling MS lines from different centres 
Entries:  About 10-15 hybrids based on the quantity of seed available + 2 checks (CSH 20MF, CSH 24MF) 
Design:  Randomized Block Design; Replications- Two 
Loc.:  Pantnagar, Hisar, DSR, Akola 
Observations: As per the multi-cut trial along with regeneration potentiality  
Plot size: 4 mt row length, 0.3 mt spacing x 2 rows  
 
Note: The seed for single-cut trials and seed yield trial should reach Dr Sujay Rakshit, Principal Scientist, DSR, 
Rajendranagar, Hyderabad 500 030 latest by 15th May, 2012.   
 

Please see DSR web-site for data to be recorded and the methodology to be used. 
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Calendar of activities for all major activities, and monitorable outputs with dates-2012-13 
 
S. No Activities -2012-13 Proposed dates 

 Kharif -2012  
01 Submission of trial entries  15 May 2012 for all the trials under single cut forage  
02 Dispatching of seeds to centers  31 May, 2012 
03 Receipt of seeds & compliance 15 June, 2011 
04 Planting of trials by centers 1st week of April for MC and 2nd -3rd week of June, 

2011 for SC depending on Monsoon arrival 
05 Report on sowings and plant stand 15th July, 2012 
06 Despatch of forage samples for nutritional and 

quality analysis to HAU, Hisar 
15th October, 2012 

06 Submission of final data  30th November, 2012 
* The seeds of the entries should be sent as per the schedule mentioned, directly to Dr. Sujay Rakshit, Principal 
Scientist, DSR, Rajendranagar, Hyderabad 500 030.  
 
Dry samples (200 g each) for quality analysis should reach Dr. SK Pahuja, Sr. Sorghum Breeder, Forage 
Section, CCS HAU, Hisar by October 15, 2012.  
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Instructions on recording data 
 
Different units (measurements) and methods by different scientists are being employed to record data on a particular 
character, which creates confusion and difficulty in compilation of data. To bring uniformity in data recording at different 
centres, kindly follow the following instructions while recording the data, which are universally recognized. Your cooperation 
in this regard will help in generating complete and useful information. 
 
1. Early vigour: 1-4 score is to be given for recording early vigour. The data is to be recorded when the crop is 20-25 

day old in the following manner: 1-Poor, 2-Medium, 3-Good and 4-Very good. 
2. Days to 50% flowering: Number of days should be counted from the date of sowing to the date on which 50% plants 

have flowered. 
3. Plant height (cm): Height of the main shoot is to be recorded from the base of the plant to the tip of the plant. In the 

plants where flowering has started exclude the length of the ear-head and take the height upto the base of the ear-
head. Data is to be recorded at the time of harvesting. 

4. Leaf stem Ratio: It is to be calculated on the basis of leaf and stem weights. 
5. Leaf length: Length of fourth leaf from the bottom should be measured in cm.  
6. Leaf breadth: Breadth of fourth leaf from the bottom should be measured in cm in middle portion of the leaf. 
7. Stem girth: Circumference of the fourth internode from bottom should be measured in cm. 
8. Number of leaves/plant: Total number of leaves per plant (including all the tillers) should be recorded. 
9. Number of tillers/plant: Total number of tillers including the main shoot are to be recorded  
10. Green fodder yield/plot (Kg.): Take the yield of net plot just after harvesting to avoid moisture loss. 
11. Dry fodder yield/plot (Kg.): Take the yield of dry samples after drying it completely in sun. 
12. Grain yield/plot (Kg.): Take the grain yield of the net plot (Only for seed trial)  
13. Green/Dry fodder / Grain yield (q/ha): Convert the green/dry fodder / grain Kg/plot into quintals /ha using the 

following formula: 
Yield (Kg./plot)  
Yield (q/ha) = ---------------------- x 100 
 Net plot size 

 
14. Green/dry fodder yield per day: 

      Yield (q./ha) 
  Yield/day = ---------------------------------- 
  No. of days of harvesting 
15. T. S. S. (%): It is directly recorded with the help of refractometer. 
16. Regenerability score: The ability to regenerate after first cut should be recorded on 7th day of the first cut on a 1-5 

scale, where 1= poor regenrability and 5= best regenerability.  
17. Disease incidence: Downy Mildew: Per cent downy mildew incidence (% downy mildew infected plants per plot) 

should be recorded at the time of 50% flowering stage (or at the time of cut). 
18. Leaf spot diseases: Disease score on leaf spot diseases should be recorded at 50% flowering stage in forage 

sorghum (or at the time of cut). Disease score of 1-9 should be used as under: 
19. Grades for estimation of foliar diseases: Should be done as per the recommendations of pathology group. 
20. Insect Incidence: 

a) Shoot fly:Data is to be collected at 14 and 28 days after germination. Calculate per cent dead hearts using the 
following formula. 

 No. of dead hearts/plot 
   % DH = -------------------------------------- x 100 
 No. of plants/plot 

b) Stem Borer: Data is to be collected at 35 and 45 days after germination. Calculate per cent dead hearts using the 
above given formula. 

c) HCN content: The HCN content should be calculated on ppm basis 30 DAS by the centers where facilities to 
estimate this character exist. In case if HCN is estimated in terms of mg/100 gm dry matter, the conversion factor 
to express this value into ppm is; (mg/100 gm day matter) x100. This is to bring uniformity in the unit of expression 
of HCN content. 

d) Ranks: Comparative ranks are to be given in the characters where it is required. Top entry should be given rank 
first and the last entry be given last rank. In case, two or more entries having same values for that particular 
character, same rank should be given to them. 

 
P. S.   The replication wise raw data should be sent in both soft and hard copies in the proforma to be supplied. 
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C. Sorghum breeding - Sweet sorghum 
 

Chairman :  Dr Salil Tewari, Professor, Dept of Gen. & Plant Breeding 
Convener :  Dr AV Umakanth, PI (Sweet sorghum)  
Rapporteurs :  Ganesh Gaikwad, M.A.U. Parbhani 
 

List of participants 
No Name Brief address E-mail 
1 Dr AV Umakanth   Senior Scientist, DSR, Hyderabad umakanth@sorghum.res.in 
2 Dr B Venkatesh Bhat Senior Scientist, DSR, Hyderabad bhatv@sorghum.res.in 
3 Dr M Subba Rao  P S (Millets) and Head, ARS, 

Perumallapalle, ANGRAU 
msubbarao@rediffmail.com 

4 Dr P Srinivasa Rao Scientist (Sorghum Breeding), ICRISAT p.srinivasarao@cgiar.org 
5 Dr. U D Chavan  MPKV, Rahuri rahuri@sorghum.res.in 
6 Ganesh Gaikwad M.A.U. Parbhani Gaikwad_ap_mau@yahoo.co.in 
7 V A Bhagwat NARI, Phaltan Phaltan@sorghum.res.in 
8 Dr Vrijendra Singh  NARI, Phaltan Phaltan@sorghum.res.in 
9 Dr S Siva Kumar TNAU, Coimbatore coimbatore@sorghum.res.in 

10 Dr KBRS Visarada Principal Scientist, DSR, Hyderabad visarada@sorghum.res.in 
11 Dr C V Ratnavathi Principal Scientist, DSR, Hyderabad ratnavathi@sorghum.res.in 
12 Dr M K Gangani Asst. Res. Scientist(Pl. Breeding), MSRS, 

Surat 
mkgangani_2004@yahoo.com 

 
A. Action Taken Report on agm11 group meeting 

S.No  Recommendation  Action taken  
1  Testing of IAVHT entries during rabi season to identify photo-

insensitive genotypes 
Trial conducted at Rahuri, Phaltan and 
Hyderabad and genotypes identified  

2  SPSSV No`s 39, 40, 41, SPH 1669, SPH 1670, SPV 2068, SPV 2069, 
SPV 2074, SPV 2075 and SPV 2076 will be tested in advanced trials 
during kharif 2011  

Tested in Advance trials 

 
B. Recommendations of the group 
Specific 
1. The group decided that the following entries can be promoted/ retained in the multi-locations trials. SPV 2075 

(2nd year of AVT), SPV 2074 (2nd year of AVT), SPH 1670 (2nd year of AHT), SPH 1711 (1st year of AHT) , SPH 
1713 (1st year of AHT) and SPV 2135 (1st year of AVT)  

2. The group decided to use the latest sweet sorghum variety CSV 24SS which was released and notified during 
2011 as varietal check for comparing new entries from this year (2012) onwards. However, CSV 19SS would also 
be continued as check for comparison of advance varieties which were initially tested against CSV 19SS. 

3. Testing of IAVHT (SS) entries during rabi season may be continued so as to identify potential photo insensitive 
genotypes. Four centres have been identified viz., Rahuri, Phaltan, DSR, Hyderabad and Parbhani.  

4. The group felt the need to initiate work on ligno-cellulosic biofuel production from high biomass sorghum.  
5. To start with, a high biomass sorghum trial has been planned from kharif 2012 at 5 locations in which high 

biomass sorghums which include sweet sorghums will be evaluated for biomass quantity and composition  
6. As a new initiative, pooling of parental lines for hybrid making and testing of hybrids developed across locations 

was discussed and agreed upon to. Rahuri will be sharing 4-5 promising R lines while Palem and Parbhani will be 
sharing 3 MS lines and R lines each. The hybrids will be produced at DSR. 

7. Trait specific breeding programs and sharing of segregating generations was also discussed. Rahuri and 
Parbhani will be concentrating on shootfly resistances in high stalk and sugar yield backgrounds while DSR on 
stem borer resistances. Phaltan and Coimbatore will be working on high stalk and sugar yields. These centres will 
be sharing 3-4 crosses (F2 bulk) with other centres.  

8. SPSSV 40 can go for registration due to its superiority for fresh stalk yields over three years (2009-11). 
General 
1. Representation from centres working on sweet sorghum breeding should be there in discipline-wise group 

meetings. 
2. The centres must send data of all the sweet sorghum characters listed in the technical program 
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3. All centers should furnish full details of the pedigree of materials up to IS No`s entering into the various trials 
along with seeds sent for testing.  

4. All hybrids should be accompanied by their A & R lines for agronomic evaluation  
5. A maximum of only 2 varieties and 2 hybrids should be contributed by any center to the trial along with adequate 

quantities of seeds of parents and hybrids. 
 
C. AICSIP Work plan – Kharif, 2012 (Sweet sorghum) 
 
Trial  I: Initial –cum-Advanced Sweet Sorghum Varietal & Hybrid trial (IASSVHT), Kharif 2012 
Locations (13-14): Parbhani, Rahuri, Akola, Coimbatore, Perumallapalle*, Anakapalle*, Phaltan, Palem, 
Hyderabad, Ludhiana*, Surat, Pantnagar and Lucknow 
*NB: These locations are the voluntary centers i.e. sugarcane research stations. DSR may extend financial 
support (contingency) for conduct of trial. 
Season & year: Kharif, 2012; Design and replication: RCBD with 3 replications; No. of genotypes: 20-22 
 
Entries retained from 2011 IASSVHT trial for 2nd year of testing (3); SPV 2075, SPV 2074 and SPH 1670  
Entries promoted from IASSVHT to ASSVHT (3): SPH 1711, SPH 1713 and SPV 2135 
 
Checks (3): Varietal checks (2): CSV 24SS and CSV 19 SS; Hybrid check (1): CSH 22 SS   
Quantity of seed required: 5.0 kg per entry & for entries promoted to Agronomy additional1.5 kg. In case of 
hybrids, atleast 250g seed of A and R lines. 
Plot size: Gross: 5.0m x 3.6m =18.0m2; No. of rows: 6; Row length: 5m 

Net: 4.4m x 2.40m= 10.56m2 ; No .of rows: 4; Row length: 4.4m 
  Spacing: 60cm x15cm; (Row to row: 60cm; Plant to plant: 15cm) 
Fert. schedule: 80: 40:40 Kg ha-1 of N P K, respectively (K application based on soil available K). 
 
NB: 50%N as basal and remaining as top dressing at about 35-40 Days after sowing i.e., after final thinning. 
Please see DSR web-site for data to be recorded and the methodology to be used.  
 
Trial  2: Identification of high biomass sorghums for lignocellulosic biofuel triats, Kharif 2012 
Locations (5): Rahuri, Phaltan, Hyderabad, Parbhani and Surat 
Plot size: 4.0 m x 2.4m =9.6m2; No. of rows: 4; Row length: 4m 
  Spacing: 60cm x15cm; (Row to row: 60cm; Plant to plant: 15cm) 
Characters to be recorded: Days to flower, days to maturity, Plant height (cm), total fresh biomass (t/ha), brix 
(%), stover yield (t/ha), cellulose (%), hemicellulose (%), lignin (%) and grain yield (kg/ha) 
 
Trial 3: Initial–cum-Advanced Sweet Sorghum Varietal & Hybrid trial (IASSVHT), Rabi 2012-13 
Locations (4): Rahuri, Phaltan, Hyderabad and Parbhani 
Plot size: 4.0 m x 2.4m =9.6m2; No. of rows: 4; Row length: 4m 
Spacing: 60cm x15cm; (Row to row: 60cm; Plant to plant: 15cm) 
 
D. Calendar of activities for all major activities and monitorable outputs with dates 2012-13 
 

S. No Activities -2012-13 Proposed dates 
 Kharif -2012  

01 Receipt of seeds from centers 30 April, 2012 
02 Dispatching of seeds to centers  31 May, 2012 
03 Receipt of seeds by the centers & compliance 15 June, 2012 
04 Planting of trials by the centers 1-2nd week of June 2012 (depending on the onset of monsoon)  
05 Report on sowings and plant stand 31st July, 2012; 
06 Sending fortnightly report  Every 7th and 21st day of month 
07 Submission of final data booklets  30th November, 2012 (Kharif) and 5th March, 2013 for Rabi 

Note: The seed  should reach Dr Sujay Rakshit, Prin. Scientist, DSR, Rajendranagar, Hyderabad 500 030 latest 
by 30th April, 2012 
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D. Sorghum entomology 
 

Chair :   Dr. M A Khan, Prof. & Head (Entomology), GBPAUT 
Convener :   Dr. VR Bhagwat, Pr. Scientist and PI (Entomology), DSR  
Rapporteurs :   Drs. K Srinivas Babu & T Hussain  

 
The following points were discussed during the iteractions with entomology group 
 
S No Suggestions/Recommendations Action 

1. Monitoring major pests of sorghum and their natural enemies by using 
suitable monitoring devices (by using light/pheromone traps) 

All AICSIP Entomology centres 

2. Use of vermicompost as a component for managing sucking pests of 
sorghum with same set of treatments and production conditions for rabi 
season crop 

Bijapur and Palem centres 

3. Besides collecting data on key pests the data on other pests and their 
natural enemies of sorghum should also be recorded 

All AICSIP Entomology centres 

4. Publications arising out of the AICSIP Entomology experiments is to be done 
in journals of high impact factor and NAAS rating 

All AICSIP Entomology centres 

5. Planting of experimental material either once or twice depending on the 
targeted key pests and need of the planting of the particular centre 

All AICSIP Entomology centres 

6. Cost effective model of IPM conducted at Parbhani during 2011 – 12 needs 
to be continued at other centres 

Udaipur, Surat, Indore, Dharwad 
and Parbhani 

7. Registration of resistant material after required testing of three years DSR and other centres 
8. Trial in rice fallows of coastal Andhra Pradesh for recording the pest 

spectrum in the high productive ecosystem  
Palem center in collaboration with 
DSR 

9. Trial on interaction between head bugs and ergot incidence will be continued 
at Palem centre 

Palem centre 

10. Suitable seed dressing insecticide needs to identified for replacing the 
endosulfan foliar sprays 

All AICSIP Entomology centres 

11. Evaluation of new molecules for their efficacy in managing pests of sorghum 
during crop growth and in post- harvest 

DSR and all centres in consultation 
with DSR, Hyderabad 

 
I. AICSIP Technical Program -Sorghum Entomology-Kharif 2012-13 

Table 1: AICSIP Entomology trials and nurseries, Kharif 2012-13: Proposed Trials for evaluation 
Trial 
No 

Trials Ent Rep Plot size Number of trials to be conducted at each AICSIP centres Total  
Coi Dha Pal Par Rah Ako Ind  Sur Uda Hyd His Dee 

I. Evaluation of regular/on-going AICSIP trials for key pest resistance 
1 (a & b) AHT (GS & DP) 24 3 1r x 4 m 1 1 1 1 1 1 1 1  1       9 
2 (a & b) AVT (GS & DP) 14 3 1r x 4 m 1 1 1 1 1 1 1 1  1       9 
3 (a & b) IHT (GS & DP) 16 3 1r x 4 m 1 1 1 1 1 1 1 1  1       9 
4 (a & b) IVT (GS & DP) 25 3 1r x 4 m 1 1 1 1 1 1 1 1  1       9 
5 (a &b) IAVHT (MC) 15 3 1r x 4 m 1 1       1   1 1   1   6 
6 (a & b) IAVHT (SC) 17 3 1r x 4 m 1 1       1   1 1   1   6 
7 (a & b) IAVHT (SS) 25 3 1r x 4 m 1 1       1   1 1   1   6 
II. Interdisciplinary program on basic & strategic research for multi-pest resistance/agronomic characters 
8 NGSN-GP-SB 525 1 1r x 4 m     1         1   1     3 
9 DP-SB 68 2 1r x 4 m 1                 1 1   3 
10 NGSN-GP-SF 525 1 1r x 4 m             1   1 1     3 
11 DP-SF 68 2 1r x 4 m             1   1 1     3 
12 Midge (F3) 30 1 10 r x 4 m   1           1       1 3 
13 F6 > F7 (SB) 80 1 4 r 4 m      1             1 1   3 
14 IASFN 40 3 1r x 4 m           1     1 1     3 
15 F5 > F6 (F5-SF) 22 1 4 r x 4 m                   1     1 
16 F3 pops (F3-SF) 12 1 4 r x 4 m                   1     1 
17 BEAT 16 3 x 2 4 r x 4 m                   1     1 
18 WA lines -SF 14 3 1r x 4 m                   1     1 
19 Forage -SF 24 3 1 r x 4 m                   1     1 
20 Forage -SB 24 3 2 r x 4 m                   1     1 
21 AVHT-GS-late Kh 18 3 1 r x 4 m 1 

kovil 
                      1 

III. On-farm evaluation of IPM module/public sector trials  
23 On-Farm IPM 3   1 acre   1 1 1         1       4 
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Trial 
No 

Trials Ent Rep Plot size Number of trials to be conducted at each AICSIP centres Total  
Coi Dha Pal Par Rah Ako Ind  Sur Uda Hyd His Dee 

IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks  
24 Pest survey     Farmers field Mandotary for all centres, use proforma     

     
Total 
trials   

8 17 11 10 6 8 10 16 11 13 5 1 116 

    Local check              
Note:  1.Two plantings of each common trials (a & b) should be followed. The hosts specific trials should be planted once at appropriate time  

(Example: Stem borer: early planting, Shoot fly: Late planting) 
2. A methodology for evaluation and sample format for recording pest surveillance data is on www.sorghum.res 
 

II. AICSIP Technical Program -Sorghum Entomology-Rabi- 2012-13 
 
Table 2: AICSIP Entomology trials and nurseries, Rabi 2012-13: Proposed Trials for evaluation 
 

Trial 
No 

Name of Trial  Entries x 
Reps 

Rows x 2m Centers 
Kovi Bija Dhar Tand Rah Parb Sol Total 

1 AVHT-DS 20 x 3 2 rows x 2 m 1 1 1 1 1 1 1 7 
2 AVHT-SS 18 x 3 2 rows x 2 m 1 1 1 1 1 1 1 7 
3 IVHT-DS 27 x 3 2 rows x 2 m 1 1 1 1 1 1 1 7 
4 IVHT-SS 22 x 3 2 rows x 2 m 1   1 1 1 1 1 6 
5 SFR (F5) lines (single plant) 32 x 3 2 rows x 2 m         1 1   3 
6 Local checks for SF-SB 12 x 3  2 rows x 2 m 1 1 1       1 4 
7 B& R lines-SF  25 x 3 2 rows x 2 m     1  1  1 3 
8 ASFN 20 x 3 2 rows x 2 m     1   1 1   4 
9 Aphid and shoot bug Nursery 

(APSHN) 
28 x 3 2 rows x 2 m   1     1 1 1 4 

10 Evaluation for shoot fly 
resistance (ICRISAT collab)  

60 x 3 2 rows x 2 m 
            

1 1 

11 Evaluation for Aphid resistance 
(ICRISAT collab)  

30 x 3 2 rows x 2 m             1 1 

12 IPM/organic 7 x 3 18 Rows 7 m 1 1       1   3 
13 Pest survey & surveillance in 

farmer' field # 
    1 1 1 1 1 1 1 7 

  Total             

    

Local 
check 
used 

                 

Note: A methodology for evaluation and sample format for recording pest surveillance data is on www.sorghum.res.in 
# Please follow the format for recording pest status through survey and surveillance  
  
Table 3: Hot spot for key pests 
 

S No Hot Spot for Abbreviations Centre 
1 Stem borer, head bug  SB, HB Coimbatore 
2 Shoot fly, stem borer, mite, midge SF, SB, MD, MT Kovilpatti 
3 Shoot fly, stem borer, head bug, Aphid SF, SB, HB, AP Palem 
4 Shoot fly, stem borer SF, SB Tandur 
5 Shoot fly SF Dharwad 
6 Aphid, shoot bug AP, SH Bijapur 
7 Shoot fly, aphid SF, AP Rahuri 
8 Shoot fly, aphid SF,AP Parbhani 
9 Shoot fly, aphid SF,AP Akola 
10 Shoot fly, stem borer, head bug SF,SB,HB Indore 
11 Stem borer, mite SB, MT Deesa 
12 Shoot fly, mite SB,MT Surat 
13 Shoot fly SF Udaipur 
14 Stem borer SB Hisar 
15 Stem borer, aphid SB, AP Meerut 
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Table 4:  Activity Calendar for Entomology-2012-13 
 

S No Activities -2011-12 Deadline (date) 
1 Kharif -2012-13  
2 Submission of trial entries  30 May, 2012 
3 Dispatching of seeds to centers  31 May, 2012 
4 Receipt of seeds & compliance 15 June, 2012 
5 Planting of trials by centers Early for stem borer, Late: for shoot fly 
6 Report on sowings and plant stand Early: 31st July, 2012; Late: 30th August, 2012 
7 Submission of final data in the format 31 December, 2012 
8 Rabi -2012-13  
9 Submission of trial entries  31 July, 2012 
10 Dispatching of seeds to centers  31 Aug, 2012 
11 Receipt of seeds & compliance 30 Oct, 2012 
12 Planting of trials by centers Early in September, Late in October 
13 Report on sowings and plant stand 15 Nov, 2012  
14 Submission of final data in the format 10 March, 2013 
15 Submission of publications / conference paper 15 March, 2013 
 43rd AGM preparation  

16 Completion of statistical analysis of the data 31 January 2013 (Kharif) 
17 Uploading of data on internet soon after data 

analysis 
10 Feb, 2013 (Kharif) 

18 Completion of statistical analysis of the data 10 April, 2013 (Rabi) 
19 Uploading of data on internet soon after data 

analysis 
20 April, 2013 (Rabi) 

20 Completion of all reports in bound form 25 April, 2013 (Kharif and Rabi) 
21 AGM - XXXXIII Annual final group meeting Second fortnight May, 2013 
22 Proceedings of XXXXI-IAGM12 First fortnight, June, 2013 

 
III. New Initiatives 

1. Analysis of morphological variations in shoot fly across AICSIP centers (Atherigona socacta) 
2. Development of multiple resistant sources to biotic traits 
3. Strategic research on specific issue applying modern techniques (MAS-shoot fly) 
4. Entomologist-Breeders crossing programme for HPR screening for shoot fly and stem borer 
5. Testing yield potential of shoot fly resistant varieties under agronomic conditions 
6. Evaluation of new molecules/bio-rationale for in-door and outdoor pest management through 

consultancies. 
7. Development of fish meal trap at DSR, Hyderabad 

 
IV. List of participants 

No Name of participants Brief address email Contact no 
1 Dr MA Khan Head, Dept of Ento 

GBPAUT, Pantnagar 
  

2 Dr Kavitha RARS, Palem kaviangaru@gmail.com +919440651379 
3 Dr Shekharappa  UAS, Dharwad shekhar1993@yahoo.com, 

dharwad@orghum.res.in 
+919449949736 

4 Dr AP Biradar RARS, UAS, Bijapur bijapur@sorghum.res.in; 
apbiradar@gmail.com 

+919448405933 

5 Dr DB Pawar SIP, MPKV, Rahuri rahuri@sorhum.res.in +919860275774 
6 Prof DG Daware  SRS, MAU, Parbhani parbhani@sorghum.res.in +919420193693 
7 Dr T Hussain MPUAT, Udaipur udiapur@sorghum.res.in +919928669262 
8 Dr RK Choudhary SRS, Indore indore@sorghum.res.in +919425950464 
9 Dr KA Patel NAU, Surat surat@sorghum.res.in +919979528606 
10 Dr K Srinivas Babu DSR, Hyderabad sbabu@sorghum.res.in +919491868815 
11 Dr VR Bhagwat DSR, Hyderabad bhagwat@sorghum.res.in +919490233993 
12 Dr Rajendra Singh SVPUA&T, Meerut Singhrajendra0113@gmail.com +919457396755 
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E. Sorghum pathology 
 

Chairman  :  Dr J Kumar, Prof. & Head, Plant Pathology, GBPUAT Pantnagar 
Rapporteurs  : Dr. TG Nageshwarao, Principal Scientist and O I/C DSR-Jalna 
Convener :  Dr. Ashok V Gadewar, Pr, Scientist (PI Path.), CRS(DSR)  
 

I. Participants 
1 Dr A V Gadewar CRS Solapur gadewar@sorghum.res.in 9371797916 
2 Dr. T.G. Nageswar 

Rao  
PS DSR, Jalana nagesh@sorghum.res.in 9440498352, 

9372151234 
3 Dr. I K Das Sr Sci DSR Hyderabad das@ sorghum.res.in 9848768679 
4 Dr. Y.D. Narayana UAS, Dharwad dharwad@sorghum.res.in, 

narayana@hotmail.com 
9880662562 

5 Dr. Yogedra Singh GBPUAT, Pantnagar drysingh69@gmail.com 9412121152 
6 Dr. S.Ameer Basha ANGRAU, Palem palem@sorghum.res.in  
7 Dr GR Bhunderi SURAT surat@sorghum.res.in 9725001532 
8 Dr V G Mulekar MAU PARBHANI parbhani@sorghum.res.in 9421278051 
9 Dr S. C. Saxena Retd. Prof Pl. Pathology, 

GBPUAT Pantnagar  
  

10 Dr K Mathur MPUAT, Udaipur Kusum_mathur@rediff.com 9784597050 
 
II. Action taken as per Recommendation in 41 AGM 2011 at Dharwad 
 
 Recommendation in 41 AGM at 

Dharwad 
Action taken Comments 

1 Etiological studies on knife stalk 
breaks in sorghum at Parbhani & 
Hyderabad 

1. Etiological studies were not carried 
at Parbhani due renovations in 
laboratory. Work carried at Hyderabad 
are not reported. 

1. Studies needs to be carried 
continuously. . 
Centres – Parbhani 
 

2 Study variability in Colletotrichum 
by increasing differentials 

Satisfactory, the studies carried at 
Pantnagar 

The scope of studies has to be up scaled 
by increasing number of isolates from the 
region. Action- Pantnagar 

3 In absence of pathologist at 
Coimbatore, Dr Narayana 
(Dharwad) was requested to record 
observations at Coimbatore 

Done satisfactorily This needs to be continued for ensuing 
Kharif. Dr Gadewar/Dr Narayana will 
collect data. 

4  Proposal for  
a. overhead sprinklers  
b. Glass houses for pathological 
studies 

Parbhani and Palem have created 
facilities 

Dharwar Center will send proposal for 
creating facilities for sprinklers.  

5 Publication Compilation of Data 
over the years. Work assigned 
(Foliar diseases – Udaipur and 
Pantnagar; DM & Ergot- Dharwad, 
GM – Dr Nageshwarao) 

 Compilation of Data over the years. Work 
assigned 
(Foliar diseases – Udaipur and Pantnagar; 
DM & Ergot- Dharwad, GM – Dr 
Nageshwarao) 

6 Monitoring of disease(s) situation Field visits Conducted satisfactorily at 
Pantnagar, Dharwad, Akola, Palem 

1. Sooty stripe very common in Akola 
region 
2. Rust was very common in local cultivars 
in Dharwad region 

7 Training programme on 
pathological techniques 

Conducted at DSR 16-17 Sept. 2011  

8 Grain mold checks for AICSIP 
Centres 

Not done This needs to be done in future – Action-
Dharwad center 

9 Evaluate seed treatment for CR 
control 

Trials carried at two locations Obtained good results, continue the trial 
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A. Highlights and significant findings of Kharif & Rabi 11-12 

i. Highlights:  
1. Grain mold and anthracnose was very high at Coimbatore, target spot at Dharwad, Coimbatore and Udaipur 
2. Results of first year studies on the management of charcoal rot of sorghum using seed treatments were 

presented. The trial was carried at two locations and seed treatment with bleaching powder reduced 
charcoal rot incidence and increased fodder and grain yields.  

3. Variability Studies on anthracnose- Using 12 differentials and five isolates, high variability was observed in 
Collectotrichum graminicolai. All the isolates became more aggressive as the age advanced i.e. 3 leaf stage 
to six. Only one isolate P1 could not infect differential PC 5 at both the stages 

 
ii. Significant findings 
 
a. Identified resistance against grain mold (kharif 11-12)  
1 AHT (Gs & DP) MR  SPH 1641(2), SPH 1653, SPH 1668, SPH 1635(2), 

SPH 1685  
2 AVT (Gr & DP) MR  SPV 2061, SPV 2000, CSV 15, SPV 1999 (2) 
3 IHT (Gs & DP) MR SPH 1701, SPH 1707, SPH 1708, SPH 1709  
4 IVT (Gs & DP) MR SPV 2117, SPV2122, SPV2125 CSV 17 and CSV 23 
5 IAVHT (MC) R  SPV 2107, SPH 1699, SSG 59-3, CSH 20 MF, LC etc 
6 IAVT (SC) MR SPV 2058, SPV 2129, SPV 2131, SPV 2132 
7 IAVHT (SS) R  SPV 2137 

 
b. Multiple resistances beside grain mold (kharif 11-12) 
Trial Test line GM Anthra Zonate LB 
AHT Gs & DP SPH 1653 + +   
 SPH 1668 + + - + 
AVT Gs & DP SPV 2061 + + - - 
 SPV 2000 + + + - 
 SPV 1999 + + + - 
IHT Gs & DP SPH 1701 + - - + 
 SPH 1709 + + + - 
IVT GS & DP SPV 2125 + + + + 
IAVHT MC SPH 1699 + + + + 
IAVT SC SPV 2058 + - + + 
 SPV 2129 + + - + 
 
c. Entries showing lowest Charcoal rot (Rabi 11-12) 
S. No Trial % CR Entries identified % CR Checks 

1 AVHT deep 39-42 SPV 2034, SPH 1666, SPV 2033, SPV 1663, SPV 1690 17.5-20.1 
2 IVHT deep 38-41 SPV2150, SPV 2154, SPV 2152,SPV 2140, SPV 2142 40 
3 AVHT Shallow 40-46 SPV 2031, SPV 2029, SPV 2034, SPV 2084 44-49 
4 IVHT Shallow 40-41 SPV 2158, SPV 2159, SPV 2162, SPV 2157, SPV 2156 38-51 

 
d. Performance of seed treatment to manage charcoal rot (Rabi 11-12; Dharwad + Solapur) 

  Charcoal rot Pith disinteration Grain Yield  Fodder yield 
  %  % Reduction Cm % Reduction (q/ha) % Increase (q/ha) % Increase 

T-1 64 - 20.0 - 17.8 - 39.7 - 
T-2 62.6 - 2.2 19.6 - 2 18.6 + 4.2 40.5 + 2.1 
T-3 46.7 - 27.0 13.5 - 32.8 26.3 +47.8 50.6 + 27.5 
T-4 50.35 - 21.3 13.1 - 34.5 25.1 + 40.7 51.0 + 28.6 
T-5 57.1 - 10.8 18.3 - 8.8 20.1 + 12.9 41.9 + 5.7 
T-6 42.5 - 33.6 13.5 - 32.8 29.4 + 65.2 57.9 + 45.9 
T-7 47.45 - 25.9 14.9 - 25.5 28.4 + 59.3 56.8 + 43.1 
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B. Future Action for 2012-13 
1. Etiological studies on knife stalk breaks needs to be carried at centres - Parbhani 
2. Variability studies on Colletotrichum causing anthracnose of sorghum- The scope of studies has to be further 

scaled up by increasing number of isolates from the region and some differentials will be provided by 
Udaipur center-Action- Pantnagar and Udaipur 

3. Dr Gadewar/Dr Narayana would visit the Coimbatore center and record pathological observations at 
Coimbatore 

4. Survey and surveillance need to be continued to know change in diseases pattern (example appearance of 
sooty stripe in Akola region) and take remedial steps.- All centres will take up planned, periodic survey in the 
region. 

5. Publication: This needs to be further strengthened. Scientists agreed to prepare consolidated data for 
publications and scientists identified for Foliar diseases – Udaipur and Pantnagar; DM & Ergot- Dharwad, 
GM – Dr Nageshwarao 

6. Dr Narayana will supply resistant lines IS 14332, B 85856 and Bulk Y to 7 centres. These will be checks for 
screening against grain mold. 

7. Group recommends continuing the experiment on management of CR through seed treatment. 
8. Initiate work on identifying sorghum cultures for multiple resistance against diseases. Work will be initiated at 

Dharwad. 
 
i. Technical Programme for 2012 – 2013 Kharif (Pl .Pathology) 
 
Basic studies 
1. Etiological studies on knife stalk breaks to be carried at centers Parbhani 
2. Variability studies in Colletotrichum causing anthracnose of sorghum- The scope of studies has to be further 

scaled up by increasing number of isolates from the region and some differentials will be addedAction- 
Pantnagar/Udaipur 

 
Continuous experiments 
1. Experimental resources- Hybr, Var, Parental Lines 
2. Expt design for AVHT, IVT= RBD, Plot size 2 x 4m, Spacing 45 x 15 cm. 
3. Expt design for PLT- Two (paired) rows, each 3 m length, Spacing 45 x 15 cm. 
4. Trials for GM to be carried under sprinklers 
 

Trial Identification of 
Res Source 

Number of entries Centres 

Grain Sorghum  
AVHT GM, FD Test entries (To be decided) + checks  GM- Pal, Coim (Zone I), Par, Ak, Dhar (Zone II), Surat 

(Zone III); Foliar disease - Udaipur, Pantanagar, Dha 
IVHT GM, FD Test entries (To be decided) + checks   do 
AVHT DM Test entries (To be decided) + checks  Coimb, Dhar 
IVHT DM Test entries (To be decided) + checks  Coimb, Dhar 

Dual Purpose (Trial no  6 & 7 ) 
AVHT-DP GM, FD Test entries (To be decided) + checks  GM- Par, Ak, Dhar, Coimb., Palem, Surat 

Foliar disdeases- Udaipur, Pantanagar  
IVHT-DP GM, FD Test entries (To be decided) + checks  do 

Sweet Sorghum ((Trial no 8 & 9) 
ASSVHT FD Test entries (To be decided) + checks  Dhar, Udai, Pant, Surat 
ISSVHT FD Test entries (To be decided) + checks  Dhar, Udai, Pant, Surat 

Parental (Trial no 10) 
PLT GM, DM, FD,s  

 
Test entries (To be decided) + checks  GM- Par, Ak, Dhar, Coimb., Palem, Surat 

FD- Dhar, Udai, Pant, Surat ; DM- Dhar, Coimb, Surat 
Forage (Trial 11) 

AVHT FD Test entries (To be decided) + checks  FD- Pant, Surat 
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Important Note- Checks : The following checks will be used for screening against diseases  
1. Grain mold  : IS14322, B58586(R), BulkY (S) 
2. Downy mildew  : DMS-652(S), QL-3 (R)  
3. Foliar disease  : Kekeri Local, PC-4(S), SPV 462 (R)  (ZLS Anthracnose and Leaf blight) 
 
ii. Technical Programme for Rabi 2012-13 

 
Name of the Project AICSIP Sorghum Pathology 
Experiment No. 1 
Name of the Experiment Assessment of resistance in hybrids/varieties (Trials- AVHT 

deep & shallow Soil,  IVHT,  PLT) 
Objectives i. Identification of resistance against charcoal rot 

ii. Identification of resistance against rust 
Material and methods/location Field laid trials (Dha, Bija, Sol, Parbhani)  
No. of rows 2-4 lines according plan 
Replication 3 
Plot size 2 x 4mt 
Date of Sowing Second week of October 2012 
List of observations to be made Days to 50% flowering, maturity, plant height at maturity, lodging, 

charcoal rot incidence & severity 
Anticipated outcome Identification of resistance 
Source of funding DSR Hyderabad 
Deadline for sending data to NRCS 
Hyderabad 

March, 2013 

Name of the Project Management of Charcoal rot 
Experiment No. 2 
Name of the Experiment Management of Charcoal rot of sorghum through Eco-friendly 

seed treatments  in high yielding cultivars 
Objectives Identification effective seed treatment to manage charcoal rot 
Material and methods/Location Field laid trials- ((Dha, Sol) 

1. Seed treatments will be the same as done in the rabi year 11-12. 
2. Dibbling 
3. Sorghum Variety- M 35-1 

No. of rows 7 (5mt each) 
Replication 4 
Plot size 5 x 3.15 mt each, to be laid in CR sick plot 
Date of Sowing II week of October 2012 
List of observations to be made 1. Germination count 

2. Days to flower & plant height 
3. Foliage senescence after 60 days at weekly interval 
4. CR incidence, length of infection 
5. Lodging due to CR, Lodging non pathogenic 
6. Grain yield,  
7. Fodder yield  

Anticipated outcome Effective management of charcoal rot 
Source of funding DSR Hyd 
Deadline for sending data to NRCS 
Hyderabad 

March, 2013 

Name of the Project Management of Charcoal rot through antagonistic Eukaryotes 
Experiment No. 3 
Name of the Experiment Management of charcoal rot of sorghum using Trichoderma  
Objectives To find out the cost effective and practicable management practices 

of charcoal rot of sorghum. 
Material and methods/Location Field laid trial (Dharwad) 
No. of rows 6 rows of 5 m each 
Spacing 60 cm x 10 cm 
Plot size 5 x 3.6 m each, to be laid in Charcoal rot sick plot 
Date of Sowing Last week of September/Oct 2012 at Dharwad 
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Variety M 35-1 
Design RBD 
Replication 3 
Treatments: Treatments will be decided to include Trichoderma alone and Trichoderma in combination with 
Pseudomonas fluorescence. The culture will be provided by Head Plant Pathology  
List of observations to be made i. Germination, ii. Days to 50% flowering, iii. maturity, iv. plant height 

at maturity, v. charcoal rot incidence and severity, vi. total lodging 
including non pathogenic and lodging due to charcoal rot, vii. Grain & 
fodder yield and viii. 1000 grain weight 

Anticipated outcome Cost effective and practicable management practices of charcoal rot 
Source of funding DSR Hyderabad 
Deadline for sending data to NRCS 
Hyderabad 

March, 2013 

 
 

Calendar of activities (Kharif 12-13) 
 

S No. Activity Proposed scheduled dates 
1 Submission trial entries 15 April 2012 
2 Despatching trial entries 31 May 2012  
3 Receipt of seeds & compliance 15 June 2012 
4 Planting of trials As per regular dates in zone 
5 Submission of final data booklet 15 Dec 2012 

 
 
 

Calendar of activities (Rabi 12-13) 
 

S No. Activity Proposed scheduled dates 
1 Submission trial entries 20-8-2011 
2 Despatching trial entries 31-8-2011 
3 Receipt of seeds & compliance 15-9-2011 
4 Planting of trials September – oct 2011 
5 Submission of final data booklet 10th March 2012 
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F. Sorghum agronomy 
 

Chairman : Dr. DS Pandey Prof. and Head (Agronomy), GBPUAT, Pantnagar 
Rapporteur : Dr. Kewalanand, Professor, Agronomy, GBPUAT, Pantnagar 
Convener : Drs. JS Mishra, PI (Agronomy) & MS Raut  

 
List of Participants 

No Name of participants Brief address email Contact No. 
1. Dr. D.S. Pandey Professor & Head, Deptt of 

Agronomy, GBPUAT, Pantnagar 
  

2 Dr. Kewalanand Professor, Agronomy, GBPUA&T dr@yahoo.com 9411595050 
3 Dr. R. Kalpana Agronomist, TNAU, Coimbatore  coimbatore@sorghum.res.i

n 
09443743304 

4 Dr. V.S. Kubsad  Agronomist, UAS, Dharwad dharwad@orghum.res.in 
vskubsad@rediffmail.com 

09480482288 

5 Sri. A.R. Gaikwad MPKV, Rahuri rahuri@sorhum.res.in 09404980436 
6 Dr. O.G. Lokhande Agronomist, MAU Parbhani  parbhani@sorghum.res.in 09421389919 
7 Sri Ramesh Chandra  GBPUAT Pantnagar pantnagar@sorghum.res.in 09410168501 
8 Dr. Z.N. Patel Agronomist, Surat surat@sorghum.res.in 09998803208 
9 Dr. M.S. Raut DSR, Hyderabad solapur@sorghum.res.in 09552103854 

10 Dr. J.S. Mishra DSR, Hyderabad mishra@sorghum.res.in  09618085919 
11 Dr. B.B. Kushwaha Scientist, AICSIP, Indore bbkushwaha@yahoo.co.in  09424876648 
12. Dr. R.R. Chapke Sr.Scientist, DSR, Hyderabad chapke@sorghum.res.in  09010265469 
13  Dr. C. Sudhakar Agronomist, AICSIP, Tandur tandur@sorghum.res.in 09849626312 
14. Dr. N.S. Thakur AICSIP Indore indore@sorghum.res.in 09893570012 
15 Dr. Spandana Bhat AICSIP Palem Spandana9119@gmail.co

m 
09705162962 

16 Dr. U.S. Tiwana PAU Ludhiana ustiwana@pau.edu 09888659886 
 
Most significant findings 
Kharif-2011 
1. Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed conditions 
 
Table 1. Response of promising pre-released sorghum genotypes to fertility levels. 

S. 
No. 

Types of 
sorghum 

Test 
entries 

Checks Locations Promising treatments/entries 

1K
A. 

Grain 
sorghum 
(Zone-I North) 

SPH 1635 
SPH 1641 
SPH 1651  

CSH 16,  
CSH 23 

Udaipur, 
Mauranipur  

At Udaipur, SPH 1635 produced 9.7% higher grain yield over 
CSH 23 and at Mauranipur, SPH 1641 and SPH 1651 
produced 14.19 and 10.24 % higher grain yields over CSH 16 
(check). Significant response was observed up to 100% RDF. 

1K
B. 

Grain 
sorghum 
 (Zone-I 
South) 

SPH 1635 
SPH 1641 
SPH 1651 

CSH 16,  
CSH 23 

Coimbatore, 
Palem 

At Coimbatore, test genotype, SPH 1635 was on a par with 
both the checks for grain yield. At Palem, SPH 1635 (2752 
kg/ha) produced 13.67% and 22.3% higher grain yields over 
CSH 16 and CSH 23. 

1K
C. 

Grain 
sorghum 
 (Zone-II) 

SPH 1635 
SPH 1647 
SPH 1648 
SPH 1655  

CSH 16,  
CSH 23 

Parbhani, 
Dharwad, 
Indore, 
Surat 

Test genotypes SPH 1647 (3499 kg/ha) being at par with SPH 
1648 (3462 kg/ha) yielded 7.2% and 6.8% more over checks, 
CSH 16 and CSH 23, respectively. Significant response of 
increasing fertility levels was observed up to 100% RDF 
(80:40:40 kg N, P2O5 and K2O/ha). 

1K
E. 

Sweet 
sorghum 

SPSSV 39 
SPSSV 40  

CSV 
19SS  

Indore 
Pantnagar 

Test genotype SPSSV 40 gave significantly higher grain yield 
(1926 kg/ha) and net returns (Rs. 32,104/ha) over check CSV 
19SS (1062 kg/ha). Significant fertility response was observed 
up to 100% RDF. 

 
2 K.  Integrated Nutrient Management in kharif sorghum-chickpea cropping system 
A long-term field experiment was initiated at Parbhani, Dharwad, Indore and Udaipur to find out the effect of 
integrated nutrient management practices on yield, economics and soil health in sorghum-chickpea cropping 
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system. Treatments consisted of 4 organic sources of nutrients (FYM, Vermicompost, FYM+vermicompost and 
control) in main plot and 4 levels of fertility through inorganic fertilizers (native fertility, 50% RDF, 75% RDF and 
100% RDF) in sub-plots. Integration of FYM 2.5t + vermicompost 1.25 t/ha or vermicompost 2.5 t/ha alone along 
with 100% RDF gave the maximum grain yields. 
 
3K. Assessing the performance of sorghum genotypes in changing climate (increased sowing window) 
Four sorghum cultivars (CSV 17, CSV 23, CSH 16 and CSH 23) were evaluated for their relative performance 
under varying sowing dates (15 June, 30 June, 15 July and 30th July) at Parbhani, Dharwad, Indore, Surat, 
Mauranipur, Udaipur and Akola. Interaction effect between dates of planting and cultivars shows that the 
performance of cultivars varies with dates of planting at different locations. Sowing on 15 June gave the highest 
grain yield at Dharwad and Indore, however, at Parbhani, sowing on 30th June was the best. 
 
4K. Integrated Weed Management  
Rainfed kharif sorghum is heavily infested with weeds, resulting in reduced crop yields and higher cost of 
production. Field experiments were conducted at six locations (Coimbatore, Udaipur, Dharwad, Parbhani, Indore 
and Surat) to find out the effect of integrated weed management practices on weeds and yield and economics of 
grain sorghum. Results revealed that tank mixed application of atrazine.0.25kg/ha+ pendimethalin 0.5kg/ha as 
pre-emergence followed by 2,4-D 0.5kg/ha as post-emergence gave effective control of weeds, higher grain 
yields and benefits.  
 
5K. Evaluation of sweet sorghum genotypes for single-cut fodder at different nitrogen levels  
Being a high biomass producing crop, sweet sorghum can also be used as high yielding single-cut fodder. Field 
experiments were conducted at Hyderabad, Udaipur, Hisar, Pantnagar, Solapur, Dharwad, Coimbatore to 
evaluate the performance of 3 sweet sorghum genotypes (SSV 84, SSV 74 and SSV 19SS) along with HC 308 
(popular SC fodder as check) for single-cut fodder with two nitrogen levels (80 and 120 kg/ha). Results revealed 
Sweet sorghum genotypes ‘SSV 74’ and ‘CSV 19SS’ yielded significantly higher than ‘HC 308’ across the 
locations and hence, can be used for single-cut fodder purpose. 
 
Rabi 2011-12 
1 R. Response of advanced/pre-released sorghum genotypes to fertility levels under different soils and 

moisture conditions 
 
Table 1. Response of promising pre-released sorghum genotypes to fertility levels. 

 
S. 

No. 
Situatio

n 
Test 

entries 
Checks Locations Promising treatments/entries 

1.1R Rainfed 
deep soil 
 

SPH-1663, 
SPH-1666, 
SPV 2033, 
SPV, 2034, 
SPV 2035, 
SPV 2049 

CSH-15R, 
M35-1, 
CSV-22 

Parbhani, 
Rahuri, 
Dharwad 
and 
Tandur 

Test hybrids ‘SPH 1663 and SPH 1666’ were 
on a par with check ‘CSH 15R’ , however, at 
Rahuri and Tandur, SPH 1666 gave 17 and 
19% higher grain yield than the check. Among 
the test varieties, SPV 2034 gave 18% and 5% 
higher grain yields over M 35-1 and CSV 22. 

1.2R. Rainfed 
shallow 
to 
medium 
soil 
  

SPH 1663, 
SPH 1665, 
SPV 2029, 
SPV 2031, 
SPV 2034, 
SPV, 2048 

CSH-15R, 
M35-1, 
and Phule 
Mauli and 
P. 
Anuradha 

Solapur Test hybrids (SPH 1663 and SPH 1665) were 
on a par with check (CSH 15R) for grain and 
stover yields. Test variety SPV 2034 gave 32% 
higher yield than P. Mauli and SPV 2034 and 
SPV 2048 were superior to P. Anuradha for 
stover yields. 

1.3R. Irrigated 
condition
s 

SPH-1620, 
SPV-1830,  
SPV-1833 

CSH-15R, 
M35-1, 
CSV-22 

Rahuri, 
Solapur 

Test hybrid ‘SPH 1620’ gave 17.6% higher 
grain yield at Rahuri (4011 kg/ha) and 13.7% 
higher at Solapur (2956 kg/ha) as compared to 
check ‘CSH 15R’ Test variety, ‘SPV 1830 
yielded 54% more than M 35-1 and 19.5% 
higher than CSV 22. Test hybrid SPH 1620 
and variety SPV 1830 with 100% RDF were 
more promising. 
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2R. Enhancement of kharif-fallow rabi sorghum productivity through in-situ moisture conservation 
Compartmental bunding during kharif season followed by flat sowing of rabi sorghum was the most productive 
and cost-effective. It gave 20.6% higher grain yield than that of flat sowing, conserved more soil moisture and 
gave maximum net returns and B: ratio. 
 
3R. Integrated Nutrient Management in rabi sorghum 
Green manurig with Dhaincha gave 37% higher grain yield (2634 kg/ha) of rabi sorghum than that sown after 
kharif fallow (1918 kg/ha). 
 
4R. Scheduling of irrigation in rabi sorghum 
For maximum yield of rabi sorghum, it should be irrigated thrice at 35, 55 and 75 days after sowing. However, in 
case of 2 irrigations, it should be given at 55 and 75 DAS and if only one irrigation is available, it should be given 
at 55 DAS. 
 
 
Proposed technical programme for kharif 2012 (AICSIP Agronomy) 
1. Response of pre-released sorghum genotypes to different fertility  
 

Exp. 
No 

Types of 
sorghum 

Test entries Checks Locations 

1KA  Grain sorghum 
(Zone - I North) 

SPV 2083, SPH 1674, SPH 1680 CSH 16,  
CSH 25, CSV 23 

Mauranipur, Udaipur 

1KB  Grain sorghum 
 (Zone – I South) 

SPV 2083, SPH 1674, SPH 1680 CSH 16,  
CSH 25, CSV 23

Palem, Coimbatore 

1KC  Grain sorghum  
(Zone – II) 

SPH 1653, SPH 1674, SPH 1679, 
SPH 1680, SPH 1682, SPH 1683 

V5-CSH 16,  
V6-CSH 25 

Surat, Indore, Parbhani, 
Dharwad 

1KD  Late kharif   SPH 1679, SPH 1680, SPH 1683, 
SPH 1684, SPV 2078 

CSH 16, CSH 25 
CSV 23

Coimbatore 

1KE  Sweet sorghum  SPV 2074, SPV 2075, SPV 1670 CSV 19SS, CSH 
22SS

Akola, Indore, Palem, 
Pantnagar 

.1KF Forage sorghum 
(SC) 

SPV 2056, SPV 2057, SPV 2058 CSV 21F Pantnagar, Hisar, Ludhiana, 
Udaipur 

 
Fertility levels-4 
 F0-Native fertility (control),  
 F1-50% of recommended dose of fertilizer (RDF) (40kg N + 20 kg P2O5 + 20 kg K2O/ha),  
 F2-75 % RDF (60kg N + 30 kg P2O5 + 30 kg K2O/ha),  
 F3-100% RDF (80kg N + 40 kg P2O5 + 40 kg K2O/ha) 

 
Genotypes: As per the above table for different experiments.  Design: Factorial RBD; Replications: 3 
Plot size: Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m; Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 
4.4 m; Spacing: 45 x15 cm 
 
Observations to be recorded:   

1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before 
application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing 
3. Plant stand after final thinning and at harvest (plants per/m2).  
4. Days to 50% flowering and physiological maturity 
5. Plant height at harvest (cm) 
6. Number of panicles/m2 
7. Grains (Number/panicle) 
8. 100-seed weight (g) 
9. Grain yield (kg/net plot),  
10. Dry fodder (Stover) yield (kg/net plot)  
11. Harvest index (%) 
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12. Nutrient (NPK) uptake by grain and stover (kg/ha)  
13. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
2. Integrated Nutrient Management in kharif sorghum-chickpea cropping system (Fixed site for 3-4 years) 
Centres: Dharwad, Indore, Parbhani, Udaipur (to be continued in 2nd year) 
Treatments - (Main plot) Organic sources: 4 
1. FYM @5t/ha 2. Vermicompost @2.5 t/ha 3. FYM @ 2.5 t/ha+ vermicompost @1.25 t/ha  
4. Control 
Sub plots (Nutrient levels):4 
1. Control  2. 50% RDF  3. 75% RDF 4. 100% RDF (80:40:40 NPK) 
Seed treatment with Azospirilum in sorghum and Rhizobium in chickpea (common) 
Design: Split plot; Rep. 3 
Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m   
 Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m;  
 Spacing: 45 x15 cm 
Observations to be recorded:  

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, 
OC, and available N, P & K) before application of treatments (at least 2-3 samples from each 
replication). 

2. Soil moisture content at sowing 
3. Plant height at harvest (cm) 
4. Number of panicles/m2 
5. Grains (Number/panicle) 
6. 100-seed weight (g) 
7. Grain yield (kg/net plot),  
8. Dry fodder (Stover) yield (kg/net plot)  
9. Harvest index (%) 
10. Nutrient (NPK) uptake by grain and stover (kg/ha)  
11. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
3. Assessing the performance of sorghum genotypes in changing climate (increased sowing window) (to 
be continued in 2nd year) 
Centres: Dharwad, Indore, Parbhani, Surat, Akola, Palem, Udaipur, and Mauranipur 
Treatments: Sowing dates - 4: D1-15 June, D2-30 June, D3-15 July and D4-30 July 
Genotypes- 4: V1-CSV 17, V2-CSV 23, V3-CSH 16, V4-CSH 23 
Design: Factorial Randomized Block Design, Rep: 3 
Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m; 
 Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m;  
 Spacing: 45 x15 cm 
Observations to be recorded:   

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, 
OC, and available N, P & K) before application of treatments (at least 2-3 samples from each 
replication). 

2. Soil moisture content at sowing 
3. Days to 50% flowering 
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4. Days to maturity 
5. Plant height at harvest (cm) 
6. Number of panicles/m2 
7. Grains (Number/panicle) 
8. 100-seed weight (g) 
9. Grain yield (kg/net plot),  
10. Dry fodder (Stover) yield (kg/net plot)  
11. Harvest index (%) 
12. Nutrient (NPK) uptake by grain and stover (kg/ha)  
13. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
4. Integrated Weed Management (to be continued in 2nd year) 
Centres: Coimbatore, Udaipur, Dharwad, Parbhani, Palem, Indore, Surat 
Treatments 

1. Atrazine 0.50 kg/ha pre-em fb 1 HW/interculture at 30 DAS 
2. Atrazine 0.25 kg/ha pre-em fb 2 HW/interculture at 30 and 45 DAS 
3. Pendimethalin 0.50 kg/ha pre-em fb 1 HW/interculture at 30 DAS 
4. Pendimethalin 0.50 kg/ha as Pre-em fb 2,4-D 0.50 kg/ha as post at 20-25 DAS 
5. Atrazine 0.25 + pendimethalin 0.25 kg/ha as pre-em (Tank mixed) 
6. Atrazine 0.25 + pendimethalin 0.50k/ha as pre-em (Tank mixed) 
7. Atrazine 0.25 + pendimethalin 0.50k/ha as pre-em Tank mixed) fb 2,4-D 0.50 kg/ha as post em 
8. Atrazine 0.25 kg/ha pre-em fb 2,4-D 0.50 kg/ha as post em 
9. Atrazine 0.25 kg/ha pre-em fb pendimethalin 0.50 kg/ha at 30 DAS (after first hand weeding as pre-

emergence between rows- Layby application) 
10. Weedy check 

Design: RBD; Rep: 3; Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m;   
Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m; Spacing: 45 x15 cm  

Observations to be recorded: Weeds: Species wise weed population (No./m2) at 30 days after sowing (DAS) 
and at harvest and weed dry matter at harvest (g/m2) and nutrient uptake by weeds and crop at harvest. 
Observation on crop:  

1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before 
application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing 
3. Plant height at harvest (cm) 
4. Number of panicles/m2 
5. Grains (Number/panicle) 
6. 100-seed weight (g) 
7. Grain yield (kg/net plot),  
8. Dry fodder (Stover) yield (kg/net plot)  
9. Harvest index (%) 
10. Nutrient (NPK) uptake by grain and stover (kg/ha)  
11. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio 
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5. Evaluation of sweet sorghum genotypes for single-cut fodder at different nitrogen levels (to be 
continued in 2nd year) 
Centres: Udaipur, Hisar, Pantnagar, Solapur, Dharwad, Coimbatore and Ludhiana 
Treatments: Genotypes (4): SSV 84, SSV 74, CSV 19 SS, CSV 24 SS, RSSV 167, CSH 22SS, HC 308 (Check) 
Nitrogen levels (kg/ha): N1-80 and N2-120;  Design: Factorial RBD, Repl. 3 
Plot size:   Gross: 4.50 x 5.00 m; No. of rows: 15; Row length: 5m;  
 Net: 3.90 x 4.40 m; No .of rows: 13; Row length: 4.4 m; 
 Spacing: 30 x 5-10 cm  
Observations to be recorded:  

1. Physico-chemical characteristics of soil (soil texture, pH, EC, OC, and available N, P & K) before 
application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing at 0-15 cm soil depth 
3. Plant stand (plants per/m2) at 30 DAS.  
4. Days to 50% flowering and days to harvest 
5. Plant height at harvest (cm) 
6. Leaf: stem ratio 
7. Green fodder yield (t/ha) 
8. Dry fodder yield (t/ha)  
9. Crude protein (%) 
10. HCN content (%) 
11. Infestation of insect-pests and diseases (Take the help of entomologist/plant pathologists) 
12. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
RABI 2012-13 
 
1. Enhancement of kharif-fallow rabi sorghum productivity through in-situ moisture conservation 
Centres: Tandur, Solapur, Rahuri, Dharwad 
Treatments 

1. Compartmental bunding during kharif (5mx5m) and flat sowing during rabi 
2. Tied ridging during kharif at 5 m and flat sowing during rabi 
3. Flat bed method sowing 
4. Flat bed sowing and opening furrows in alternate rows at 3 weeks after sowing.  
5. In-situ mulching with greengram/cowpea/dhaincha/sunhemp during kharif and flat sowing at 45 cm 

during rabi 
6. Opening furrows at 45 cm during kharif and flat sowing at 45 cm during rabi 

Design: RBD; Rep. 4. Plot size: Gross: 10 m x 20 m (8 smaller plots of 4.5x4.5m size); No. of rows: 10 in each 
smaller plot; Row length: 4.5m ;  Net: 3.60 x 4.0 m; No .of rows: 8; Row length: 4.0 m; Spacing: 45 x15 cm 
 
Note: There will be 8 smaller plots (4.5x4.5 m) in one treatment of plot size 10x20m for easy sowing and other 
field operations. However, for estimation of yields, it is better to take the yields of each smaller net plot and add 
to calculate the yield for final net plot. Please see the following lay out, which I tried to make for easy 
understanding. Suggestions are welcome. You can modify the plot size depending on the land availability. 
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--------------------------------20 M length--------------------------- 
4.5x4.5m 1 m 

bund 
4.5x4.5m 1 m 

bund 
4.5x4.5m 1 m 

bund 
4.5x4.5m 

1.0 m 
border 

   

4.5x4.5m 4.5x4.5m 4.5x4.5m 4.5x4.5m 

 
Observations to be recorded:   

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, OC, and 
available N, P & K) before application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content (0-15 cm) at sowing and at different critical stages 35, 55 and 75 DAS (at 0-15 and 15-30 cm 
depths) 

3. Plant height at harvest (cm) 
4. Number of panicles/m2 
5. Grains (Number/panicle) 
6. 100-seed weight (g) 
7. Grain yield (kg/net plot),  
8. Dry fodder (Stover) yield (kg/net plot)  
9. Harvest index (%) 
10. Nutrient (NPK) uptake by grain and stover (kg/ha)  
11. Weekly weather data  
12. Water-use efficiency 

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio 

 
2  Integrated Nutrient Management in rabi sorghum 
Centres: Parbhani, Dharwad, Tandur 
Treatments:  
Main plot: 1. Cowpea fodder-rabi sorghum; 2. Greengram/blackgram-rabi sorghum; 3. Dhaincha-rabi sorghum; 
4. Fallow-rabi sorghum 
Sub Plots (in rabi sorghum) N levels-4: 0, 20, 40, 60 kg/ha with recommended P and K Design: Split plot; Rep: 3 
Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m; Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m;  
Spacing: 45 x15 cm 
Observations to be recorded:  

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, OC, and 
available N, P & K) before application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing and at different critical stages, 35, 55 and 75 DAS (at 0-15 and 15-30 cm depths) 
3. Plant height at harvest (cm) 
4. Number of panicles/m2 
5. Grains (Number/panicle) 
6. 100-seed weight (g) 
7. Grain yield (kg/net plot),  
8. Dry fodder (Stover) yield (kg/net plot)  
9. Harvest index (%) 
10. Nutrient (NPK) uptake by grain and stover (kg/ha)  
11. Weekly weather data  
12. Water-use efficiency 

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  
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3. Scheduling of irrigation in rabi sorghum 
Centres: Tandur and Solapur 
Treatments: 1. One irrigation at 35 DAS (Flower primodia initiation stage); 2. One irrigation at 55 DAS (flag-leaf or boot 
stage); 3. Two irrigations each at 35 and 55 DAS; 4. Three irrigations each at 35, 55 and 75 (flowering stage) DAS; 5. Two 
irrigations each at 35 and 75 DAS; 6. Two irrigation each at 55 and 75 DAS; 7. Four irrigations at 35, 55, 75 and 95 DAS;  
8. Control (rainfed); Repl.: 3, Design: RBD 
Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m; Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m;  
Spacing: 45 x15 cm; Cultivar: CSV 22R 
Observations to be recorded:   

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, OC, and 
available N, P & K) before application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing and at different critical stages, 35, 55 and 75 DAS (at 0-15 and 15-30 cm depths) 
3. Plant height at harvest (cm) 
4. Number of panicles/m2 
5. Grains (Number/panicle) 
6. 100-seed weight (g) 
7. Grain yield (kg/net plot),  
8. Dry fodder (Stover) yield (kg/net plot)  
9. Harvest index (%) 
10. Nutrient (NPK) uptake by grain and stover (kg/ha)  
11. Weekly weather data  
12. Water-use efficiency 

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
4. Assessing the performance of  Rabi sorghum genotypes in changing climate (increased sowing window)  
Centres: Dharwad, Solapur, Parbhani, Tandur and Rahuri 
Treatments: Sowing dates - 4: D1-1st week of Sep, D2-3rd week of Sep, D3-1st week of Oct, D4-3rd week of Oct and D5-1st 
week of Nov.; Genotypes- 4: V1-CSH 15R, V2-CSV 22R, V3-P. Anuradha, V4-P. Vasudha and P. Revati 
Design: Factorial Randomized Block Design, Rep: 3 
Plot size:  Gross: 4.50 x 5.00 m; No. of rows: 10; Row length: 5m; Net: 3.60 x 4.40 m; No .of rows: 8; Row length: 4.4 m;  
Spacing: 45 x15 cm 
Observations to be recorded:   

1. Physico-chemical characteristics of soil (soil texture, water holding capacity, PWP, soil depth, pH, EC, OC, 
and available N, P & K) before application of treatments (at least 2-3 samples from each replication). 

2. Soil moisture content at sowing 
3. Days to 50% flowering 
4. Days to maturity 
5. Plant height at harvest (cm) 
6. Number of panicles/m2 
7. Grains (Number/panicle) 
8. 100-seed weight (g) 
9. Grain yield (kg/net plot),  
10. Dry fodder (Stover) yield (kg/net plot)  
11. Harvest index (%) 
12. Nutrient (NPK) uptake by grain and stover (kg/ha)  
13. Daily weather data  

Economics  
1. Cost of cultivation (Rs./ha)  
2. Gross monetary return (Rs./ha) 
3. Net monetary return (Rs./ha) 
4. Benefit: cost ratio  

 
5. Production technologies for sorghum in rice-fallows at farmers fields in coastal AP 
Centres: DSR, Hyderabad and Tandur 
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G. Sorghum physiology 
 

Chairman :  Dr Alok Shukla, Head, Department of Plant Physiology 
Convener :  Dr. HS Talwar, DSR Hyderabad 
Rapporteurs :  Drs. SV Nirmal, MPKV, Rahuri.  

 
List of participants 

No Name Brief address 
1 Dr SV Nirmal MPKV, Rahuri  
2 Dr. Asvasthama ARS, Bijapur (UAS Dharwad) 
3 Dr Kokate MAU Parbhani 
4 Dr SK Guru  Department of Plant Physiology GBPUAT, Pantnagar 
5 Dr. G. Bains Department of Plant Physiology GBPUAT, Pantnagar 

 
A. Most significant findings during the year 2011-12 

 Of the sixteen sweet and high biomass sorghums evaluated, entries SSRG204, SSRG 200 & SSRG 
214 gave higher (15.0-36.0% more) fresh biomass and stalk yield. SSV74 produced 28 % more sugar 
and bioethanol yields.  

 Post harvest stalk sugar deterioration indicated that sucrose content decreased from 10.28% (0 h-
control) to 7.39% (120 h) 5 d after storage with a 47 % decline with in first 24hours. Stalk sugars can be 
retained up to 2-3 days after harvest in the ambient field storage.  

 Effect of staggered planting showed that stalk yield decreased (11-52%) when sowing delayed from 1st 
July to 1st August over 1st June. CSH22SS produced 11-13% more stalk and juice yield than SSV74.  

 Highest ethanol yields were obtained with 1st June plantings (1127 L/ha). Hybrid CSH22SS (1113 L/ha) 
produced 18% more bioethanol yields than variety SSV74 (941 L/ha). Best sowing window for 
increasing stalk, sugar and bioethanol yields is between 1st June and 1st July.  

 Landraces Nimbodi local, Halyal local, Honwad 2 and Bairodagi gave superior grain yields (20-47 %) 
than check CSV22R.  

 Phule Anuradha recorded lowest DSI for grain and stover yields followed by BJV103, Phule Chitra, and 
are stable in performance across the soil depths. These entries appear to possess drought and heat 
stress tolerance in rabi receding soil moisture conditions.  

 
B. General observation on the data collection  

 Centers should furnish full details of the pedigree of materials entering into various trials along with seed 
sent for testing.  

 All the centres must send data of all the characters listed in the technical program 
 The data on stalk yield and juice yield should be reported per net plot basis only. For juice quality 

parameters, standard procedure supplied by DSR should be uniformly followed. 
 For days to maturity, add 40 days to days 50% flowering to get uniform data and schedule correct time 

of harvesting based on this (Actual may vary slightly with temperature during grain filling, and to a small 
extent on genotype). 

 In rabi trials, precise data collection as per stage of growth should be done on major traits such as crop 
water status, chlorophyll stability, photosynthesis etc. 

 The RWC recorded at centres are very low (<60). In general the RWC approaching between 65 and 
70%, most the plant show severe wilting symptoms.  

 The RWC values reported in last rabi are less that 50 also. There is need to follow the correct protocol 
which is standard and simple to estimate RWC.  

 Please visit www.plantstress.com/methods/index.asp for detailed methods and physiological procedures 
maintained by Prof A Blum.  

 Root screening (above ground level) facilities available at Rahuri centershould be created at Bijapur in 
the next rabi 

 The grain yield in rabi centres indicated that the differences are wide especially at Bijapur where 
relatively high yields are recorded despite similar or low rainfall received than Rahuri and Solapur. 
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 Utmost care should be taken in choosing the correct soil depth for medium and shallow soil to get the 
correct trends in grain and stover yields.  
  

C. Shortfall  
 Correct quality data not received. 
 Delay in receipt of data from some locations 
 Data on all characters not being reported by centres because of non-availability of facilities 
 Minimum need based lab facilities should be created at all centers  

 
D.  AICSIP Work plan – Kharif and Rabi, 2012-13 
  
  i) Kharif season, 2012 
 
1K. Physiological traits associated with high biomass accumulation for second generation biofuels. 
This trial has started in kharif 2010, and continued in kharif 2011. There is variation in data between the year and 
need to be confirmed in kharif 2012 too. As per the procedure of DSR, there is need for three years data for 
registration of any entry for special traits. Hence this trial is recommended for continuation in 2012 also.   
 
Locations (4): Rahuri, Parbhani, Phaltan, Bijapur, and DSR Season & year: Kharif, 2012;  
Design: RCBD; Replications: 3     No of entries: 16 (14 + 2 checks) 
 
Observations to be recorded: 

1. Plant stand after final thinning and at harvest (plants per net plot),  
2. Days to 50% flowering and physiological maturity 
3. Juice brix % , juice extraction (%), and juice yield (liters /net plot) at maturity  
4. Fresh stalk yield (kg /net plot), fresh and dry total biomass (kg/ net plot) at maturity  
5. Growth analysis at flowering and maturity (g/m2)  
6. LAI and Specific leaf weight (SLW) at flowering. SLW should be based on single plant basis. 
7. Relative growth rate, crop growth rate, and radiation use efficiency (at Bijapur) 
8. Biomass quality traits (sugars, cellulose, hemicellulose, lignin, extractives etc.) 
9. Grain yield (kg/net plot)  
10. Weekly mean weather data on rainfall, no. of rainy days, temperatures (min. and max.) etc. during the 

crop period from the nearest meteorological centre. 
 
2k. Assessment of sweet sorghum for post-harvest deterioration of stalks and juice quality 
This trial has initiated with new entries in kharif 2011 only and there is a need to confirm the results in  
 Kharif 2012. Hence, recommended for continuation in kharif 2012 with same set of entries.   
 
Season & year: Kharif, 2012;  Design: Split-plot Factor A:  Genotype (2): V1: CSV 19SS, V2: CSV 24SS 
 
Locations (2): Rahuri and Phaltan Genotype: Main plot: Two cultivars (CSV19SS, V2: CSV24SS) 
 
Treatments: Sub-plot: 6 Treatments (hours after crushing) 

T 1:  Juice & stalk quantity and quality at harvest (0 hr).  
T 2:  Juice & stalk quantity and quality assessment at 24 hr after harvesting  
T 3:  Juice & stalk quality assessment at 48 hr after harvesting  
T 4:  Juice & stalk quantity and quality assessment at 72 hr after harvesting  
T 5:  Juice & stalk quantity and quality assessment at 96 hr after harvesting  
T 6:  Juice & stalk quantity and quality assessment at 120 hr after harvesting 

 
Observations to be recorded: 

1. Juice brix % as per treatment  
2. Fresh stalk yield (kg /net plot) as per treatment  
3. Juice extraction (%).  
4. Juice yield (liters /net plot)  
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5. pH, reducing sugars, nonreducing sugars (sucrose), ethanol yield, CCS and total sugar Index as per 
treatment  

 
Trial 3:  Evaluation of elite lines of forage/dual purpose sorghum entries for salinity tolerance 
(The trials will be conducted strictly in saline microplots and salinised pots) 

 
Objectives: 

1. To identify potential donors with salinity tolerance. 
2. Identify morpho-physiological traits associated with salinity tolerance 

 
Centers (2): Hisar and DSR     Season : Kharif 2012-13 
Entries: 30 entries in pots and sub-set of 10-12 in saline microplots  Design: RCBD  
Replications: 4 in pots and 3 in mocroplots 
 
Observations: 

1. Regular monitoring of salinity levels (EC values) in saline microplots  
2. Phonology (Days to 50% flowering and physiological maturity) 
3. Plant height and leaf numbers at flowering and physiological maturity (cm) 
4. LAI at 50% flowering 
5. Biomass at flowering and physiological maturity in saline micrplots 
6. Leaf, stem, and panicle dry weights both at flowering and maturity (g/m2) in microplots  
7. Relative leaf water content (RWC) at flowering and 30 days after flowering at Hyderabad in saline 

microplots 
8. Chlorophyll stability index (CSI), total chlorophyll, and SPAD at flowering at Hyderabad.  
9. Ionic content (Na, K and Ca) plant parts at flowering and physiological maturity 

10. Biomass at final harvest 
 
  ii) Rabi season, 2012-13 
 
Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation  
This trial has started in 2011/12 rabi only and need to confirm the results again in Rabi 2012-13. Hence, it is 
recommended for the continuation in rabi  2012/13  with same set  of  landrace germplasm. The no of rows 
increased to two instead of one in 2011. 
 
Objectives:  

1. Preliminary characterization of germplasm for rabi drought adaptation traits 
2. To identify useful donors for genetic enhancement of drought tolerance  

 
Centers (5): Solapur, Parbhani, Rahuri, Bijapur and Tandur; Design: Augmented Season: Rabi 2012-13 
No. of entries: 45+3 checks Row length: 3 m;  No of Rows: 2;  
 
Row to row distance: 45 cm;  Plant to plant distance: 15 cm  
Plot size: Gross & net: 0.90 x 3.0 m = 2.70 m2; 
 
Observations : 

1. Effective plants/plot at harvest 
2. Days to 50% flowering and 50% physiological maturity. 
3. Biomass at maturity (g/plant) 
4. SPAD and any other simple physiological traits  
5. Dry weight of panicle, grain yield and harvest index 
6. Staygreen score (1-9) ( Non senescence ) at physiological maturity 
7. Ear head exertion (%) and 1000-grain weight 
8. Stalk lodging (%) at maturity. 
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Trial 2M:  Evaluation of advanced rabi sorghum entries for drought adaptation-Medium soil  
(The trials will be conducted strictly on medium soil depth (60-75 cm) 
This trial has started in 2011/12 rabi only and need to confirm the results again in Rabi 2012-13. Hence, it is  
recommended for the continuation in rabi  2012/13  with same set  of  advanced rabi genotypes already tested  
last year.  
 
Objectives: 

1. To assess advanced rabi sorghum entries for key morpho-physiological and yield component traits  
2. To identify potential donors with drought adaptation traits specially meant for medium to shallow soil 

conditions. 
 
Centers (5): Solapur, Parbhani, Rahuri, Bijapur & Tandur Season: Rabi 2012-13 Entries: 16 (13 +3 checks)  
Design: RCBD   Replications: 3 Plot size: Gross 2.7 x 5.0 m = 13.5 m2; Net: 1.8 x 4.4 m = 7.92 m2 
 
No. of rows: Gross – 6; Net – 4  Spacing: 45 x 15 cm  
 
Observations: 
A.   Soil moisture data: FC and PWP for both medium and shallow soils. Bulk density from 0-15, 15-30 and 30-
45cm from medium and shallow soil depth (mean of three values in each replication). Gravimetric soil moisture 
content at (1) planting, (2) around PI (40 DAS), (3) 50% flowering and (4) physiological maturity from 0-15, 15-30, 
30-45 and 45-60 cm soil profile depths from medium soil. The soil samples should be collected from two to three 
points in each replication. 
 
B.  Soil chemical characteristics: Soil pH value (1:2.5 soils: water) and Electrical conductivity (1:2.5 soils: water); 
Soli organic carbon (SOC) (%) and Soil organic matter (SOC x1.724); Total soil nitrogen (%), available nitrogen 
(kg/ha) and nitrate nitrogen (NO3-N)(kg/ha); Available P2O5 (kg/ha) and available K2O (kg/ha) 
 
C. Plant Traits 

1. Days to 50% flowering and physiological maturity 
2. Plant stand after final thinning (plants per net plot) and at harvest (plants per net plot), 
3. Plant height at physiological maturity (cm) 
4. LAI at 50% flowering 
5. Biomass at flowering and physiological maturity(g/m2)  
6. Leaf, stem, and panicle dry weights both at flowering and maturity (g/m2)  
7. Specific leaf weight (SLW),at flowering. SLW should be based on single plant basis. 
8. Photosynthesis rate, transpiration, stomatal conductance, canopy temperature differential at flowering at 

Rahuri center 
9. Relative leaf water content (RWC) at flowering and 15 days after flowering.  
10. Chlorophyll stability index (CSI), total chlorophyll, and SPAD at flowering and 15 days after flowering.  
11. Grain yield and yield components (1000- seed wt, gain number/plant, & HI) 
12. Staygreen score (1-9 score) ( non senescence) at flowering, 20 DAF and maturity 
13. Daily and weekly meteorological data. 

 
Trial 3S: Evaluation of advanced rabi sorghum entries for drought adaptation –Shallow soil  
(This trial will be conducted strictly on shallow soil (30-45cm depth). 
This trial has started in 2011/12 rabi only and need to confirm the results again in Rabi 2012-13. Hence, it is 
recommended for the continuation in rabi  2012/13  with same set  of  advanced rabi genotypes already tested 
last year.      
 
Centers (3): Solapur, Rahuri & Bijapur  Season: Rabi, 2012-13 Design: RCBD  
Entries: 16 (13+3 checks)–same set as in medium soil   Replications: 3 
 
Plot size: Gross 2.7 x 5.0 m = 13.5 m2; Net: 1.8 x 4.4 m = 7.92 m2 No. of rows: Gross – 6; Net – 4 
Spacing: 45 x 15 cm  Fertilizer schedule: 60 kg N: 30 kg P: 0 kg K;  
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Observations: (same as above of trial 2M –medium soil) 
 
Trial 4 R & 4 Irrg.: Evaluation of sorghum plant types for root characteristics. 
This trial has started in 2011/12 rabi only and need to confirm the results again in Rabi 2012-13. Hence, it is  
recommended for the continuation in rabi  2012/13  with same set  of  advanced rabi genotypes already tested 
last year. The root box facility (above ground) designed at Rahuri should also be followed at Bijapur centre. 
 
Objectives: To study the variation in root system of different rabi sorghum plant types that contributes the 
drought tolerance in field condition 
 
Centers: Medium soil (Rainfed): Bijapur and Rahuri; Medium soil (Control: Suppl. irrigated): Bijapur and Rahuri 
Irrigated control (3 nos.): Supplemental irrigations (1st irrigation- PI stage (35 DAS); 2nd Irrigation: boot stage( 
65DAS) & 3rd irrigation-soft-dough stage (85-90 DAS). 
 
Season: Rabi 2012-13;  Fert. schedule: Medium soil: 60 kg N: 30 kg P: 0 kg K;  Exp. design: RCBD  
Test entries: 13 (Rabi adapted)- Same as of 2011-12. M35-1 is to be planted as additional check as already 
done last year.  
 
Replications: 3; Design: RCBD; No. of rows: 2; Row length: 3 m; Plot size: Gross and net: 0.90 x 3.0 m = 
2.70 m2;  Spacing: 45x15 cm. Fertilizer schedule: Medium soil: 60 kg N; 30 kg P; 0 kg K;  
 
Observations 

1. Plant stand at final thinning and at maturity. 
2. Days to 50% flowering and physiology maturity 
3. Plant height at maturity 
4. Leaf area per plant at 50% flowering 
5. Biomass (Shoot) at flowering and maturity (g/plant); 
6. Root: shoot ratio 
7. Root traits such as root length, root number, root dry weight, root length density, etc. at flowering and 

maturity. 
8. Grain number per panicle and 1000 grain weight 
9. Grain yield (g/plant) and Harvest Index (%) 

 
Trial 5R . Quantifying the impact of climate change on growth and development of rabi sorghum 
 
Centers (4): Rahuri, Bijapur, Solapur, Hyderabad Season: Rabi, 2012-13  Entries: 4  
Design: RCBD   Rep.: 3  Sowings: Sep 15 (after rain), Oct 15, Oct 30, Nov 15, Dec 30 
 
Plot size:4 rows x 4 meter Spacing: 45 x 15 cm  Fertilizer schedule: 60 kg N: 30 kg P: 0 kg K;  
 
Observations: 
A.   Soil moisture data: Gravimetric soil moisture content at (1) planting, (2) 50% flowering and (3) physiological 
maturity from 0-15, 15-30, 30-45 and 45-60 cm soil profile depths from medium soil. The soil samples should be 
collected from two to three points in each replication. 
 
B.   Plant traits 

1. Days to 50% flowering and physiological maturity 
2. Plant stand after final thinning (plants per net plot) and at harvest (plants per net plot), 
3. Plant height at physiological maturity (cm) 
4. LAI at 50% flowering 
5. Biomass at flowering and physiological maturity(g/m2)  
6. Growth analysis at flowering and maturity (g/m2)  
7. Specific leaf weight (SLW) at flowering. SLW should be based on single plant basis. 
8. Relative leaf water content (RWC) at flowering and 15 days after flowering.  
9. Grain yield and yield components  
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10. Staygreen score (1-9 score) ( non senescence) at flowering, 30 DAF and maturity 
11. Pollen viability, pollen germination and pollen tube length 
12. Daily and weekly meteorological data. 

 
  
Appendix I: Calendar of major activities and monitorable outputs during 2012-13 
 
 
S.No I. Activities  Proposed dates 

 Kharif -2012  
01 Receipt of seeds from centers 15 May, 2012 
02 Dispatching of seeds to centers  30 May, 2012 
03 Receipt of seeds by the centers & compliance 10 June, 2012 
04 Planting of trials by the centers 2-3nd week of June 2010. (depending 

on the onset of monsoon) 
05 Report on sowings and plant stand 31st July, 2012; 
06 Sending fortnightly report  Every 7th and 21st day of month 
07 Submission of final data booklets  30th November, 2012  
08 Completion of statistical analysis of the data 31 December 2012 
09 Uploading of data on internet soon after data analysis 7th January , 2013 
10 Completion of reports in bound form 15 January, 2013 
 Rabi 2012-13  

01 Submission of trial entries  20-8-2012 
02 Dispatching of seeds to centers  30-8-2012 
03 Receipt of seeds & compliance 5-9-2012 
04 Planting of trials by centers 3rd and 4th week of September 2012 

(depending on the September rains ) 
05 Training to AICSIP Scientists and technicians on data collection November first week proposed  
06 Report on sowings and plant stand 1st fortnight of October 2012 
07 Sending data  February 28, 2013 
08 Sending fortnightly reports (on pest survey/status, sowing, 

weather status etc.) 
From October 15 onward at fortnight 
interval 

09 Submission of final data booklets 10 March 2013 
11 Rabi monitoring and review  15-25 January 2013  
13 Completion of statistical analysis of the data 30th March 2013 
14 Uploading of data on internet after data analysis 1 April 2013 
15 Completion of all reports in bound form 5 April 2013 
16 43rd  Annual group meet ( Kharif and Rabi) Mid April 2013 (tentative ) 
17 Proceedings  10 days after the group meeting  
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H. Frontline demonstrations (FLDs)  
 

Chairman :  Dr. DS Pandey, Prof. & Head (Agronomy), GBPUAT  
Rapporteur :  Dr. Kewalanand, Professor, Agronomy, GBPUAT 
Convener :  Drs. RR Chapke, Agril. Extension & JS Mishra, PI-Agronomy 

 
List of participants 

No Name of participants Brief address email Contact No. 
1. Dr. D.S. Pandey Professor & Head, Deptt of 

Agronomy, GBPUAT, 
Pantnagar 

  

2 Dr. Kewalanand Professor, Agronomy, 
GBPUA&T 

Kewalanand-dr@yahoo.com 9411595050 

3 Dr. R. Kalpana Agronomist, TNAU, 
Coimbatore  

coimbatore@sorghum.res.in 09443743304 

4 Dr. V.S. Kubsad  Agronomist, UAS, Dharwad dharwad@orghum.res.in 
vskubsad@rediffmail.com 

09480482288 

5 Sri. A.R. Gaikwad MPKV, Rahuri rahuri@sorhum.res.in 09404980436 
6 Dr. O.G. Lokhande Agronomist, MAU Parbhani  parbhani@sorghum.res.in 09421389919 
7 Sri Ramesh Chandra  GBPUAT Pantnagar pantnagar@sorghum.res.in 09410168501 
8 Dr. Z.N. Patel Agronomist, Surat surat@sorghum.res.in 09998803208 
9 Dr. M.S. Raut DSR, Hyderabad solapur@sorghum.res.in 09552103854 

10 Dr. J.S. Mishra DSR, Hyderabad mishra@sorghum.res.in  09618085919 
11 Dr. B.B. Kushwaha Scientist, AICSIP, Indore bbkushwaha@yahoo.co.in  09424876648 
12. Dr. R.R. Chapke Sr.Scientist, DSR, Hyderabad chapke@sorghum.res.in  09010265469 
13  Dr. C. Sudhakar Agronomist, AICSIP, Tandur tandur@sorghum.res.in 09849626312 
14. Dr. N.S. Thakur AICSIP Indore indore@sorghum.res.in 09893570012 
15 Dr. Spandana Bhat AICSIP Palem Spandana9119@gmail.com 09705162962 
16 Dr. U.S. Tiwana PAU Ludhiana ustiwana@pau.edu 09888659886 

 
A. Highlights of FLDs on Sorghum organized in rice-fallows during 2011-12 
 FLDs on sorghum have been organized on 50 ha in late rabi season i. e. in rice-fallows (non-traditional area 

of sorghum) in Guntur district of Andhra Pradesh out of the allotted FLDs during 2011-12 due to late receipt 
of funds from the Agriculture Ministry i.e. in last week of November, 2011 when rabi season was in mid way.  

 The FLDs have been organized with promising sorghum hybrid CSH 16 along with check Mahalaxmi 296 
(locally popular hybrid). The FLDs were sown in rice-fallows in December 2011 and January 2012, the crop 
will be harvested in April 2012. Therefore, the results are awaited. 
  

B. Technical programme of FLDs 2012-13 
 In anticipation of receiving funds from the ministry in time (a month before start of the crop season), a 

tentative programme of FLDs-2012-13 was discussed and chalked out with Agronomy group of the AICSIP 
centres during the planning session, it was planned that FLDs will be organized on 50 ha with the help of five 
AICSIP centres during kharif and rabi FLDs will be organized on 100 ha, and on 50 ha FLDs on sorghum in 
rice-fallows during 2012-13 (Table 1).  

 It was emphasized that the FLDs will be organized on receipt of the funds from the ministry in time (at least a 
month before start of the crop season).  

 Besides varietal demonstrations, it is also encouraged to undertake FLDs on sorghum inter-cropping on the 
allotted area and sanctioned budget.  

 The convener requested to the scientists of the AICSIP centres to implement the FLDS within command 
area for easy monitoring and to get realistic data from the farmers. These may be organized in small areas 
(but not less than 0.4 ha of each FLD) as per the guidelines. 

 Submit AUC certificates as early as possible which helps to get the funds from the ministry in time. It is 
recommended that the promising results need to be highlighted through field day programmes and farmer 
meetings, etc. 
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Table 1. Proposed technical programme of FLDs on sorghum 2012-13 
 

S.No Centre Physical  target (ha) Varietal  demo 
 Kharif 2012-13   

01 AICSIP, Indore 10 CSH 23, CSV 23, CSV 20, state released cultivars 
02 AICSIP, Palem 10 -do- 
03 AICSIP, Udaipur 10 -do- 
04 AICSIP, Surat 10 -do- 
05 AICSIP, Hisar 10 HC 308, SSG 59-3  
06 AICSIP, Pantnagar 10 CSV 21F, CSV 24MF, SSG 59-3 

 Sub total 60  
 Rabi 2012-13   

01 AICSIP, Parbhani 20 CSV 18R, CSV 22R, PKV Kranti, CSV 216R, Phule Vasudha, 
Phule Revati, latest notified cultivars 

02 AICSIP, Rahuri 20 -do- 
03 AICSIP, Dharwad 20 -do- 
04 AICSIP, Bijapur 20 -do- 
05 AICSIP, Tandur 10 -do- 
06 DSR, Hyderabad 

(in rice-fallows) 
50 Promising hybrids 

CSH 16, CSH 25 
 Sub total 140 -- 
 Total 200 -- 

 

 As per the latest guidelines, sorghum cultivars which were nationally and state released during last three 
years should be put under FLDs. In addition, last five years state and nationally released sorghum cultivars 
shall be included under FLDs in problem areas (hills, saline and alkaline soils). 

 In case, no state released cultivars are available. Only nationally released or notified cultivars will be used 
for the demonstrations. 

 On availability of the seeds, DSR will provide seeds of a few sorghum cultivars only on cost basis, which will 
be deducted from the funds to be released to the implementing centres. More FLDs than the target may be 
conducted only if the centres have their own resources. The claim will not be entertained. 

 The detailed financial allocation will be communicated as early as possible. It is depending on receipt of the 
AUC of last FLDs and approval from the Ministry of Agriculture (MoA). 

 
C. Guidelines for implementing FLDs on sorghum  

 Selection of the farmers: Farmers, who are interested, cooperative and responsive, should be selected 
from the different communities including SC and ST. Numbers of farmers should be within limit and 
command area of the FLD implementing centre, as 20-25 farmers maximum from a single village who 
should be replaced with non-beneficiaries. Farmers will be identified in consultation with state agriculture 
department and local functionaries (farmers’ groups or NGO). Their contact numbers especially mobile 
numbers should be noted in the FLD list. 

 Site selection: FLD fields should preferably be selected on road sides of the village in order to get easy 
access to the maximum numbers of farmers (non-adopted). 

 Field layout: The field layout should be included farmer’s practice. The latest cultivars should be planted 
under the FLDs along with the local cultivar or practices (as a check) for comparison, which was commonly 
used in the area. The field for FLD should be minimum of one acre (0.4 ha) and maximum up to 1.0 – 2.0 ha. 

 Field boards and labels: The trials should be labeled with field boards and plates showing name of farmer, 
date of sowing, area, latest cultivars along with check, technology demonstrated, fertilizers (NPK) dose and 
name of the implementing agency. This information may be displayed through flexi banners or painting on 
pump houses. 

 Demonstrations on high yielding cultivars: The varietal demonstrations should be conducted keeping all 
the cultivation practices same in FLDs as well as in local check (LC). Either use improved package of 
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practices in both FLD and check plots or use farmers practices in both. Only seeds of high yielding cultivars 
and local check (LC) will be different to evaluate the potential of the cultivars on level playing situtaions. The 
plots size may vary as per farmer’s cooperation to FLDs. Out of total size of the plot, 50-80% should be 
allotted for FLD and 20-50% for LC or farmer’s practice (FP). 

 Literature distribution: Handouts or leaflets on the demonstrated improved technologies should be 
distributed to the farmers along with critical inputs as a subscription in local language. 

 Field book maintenance: The field book having farmer’s details with contact number, layout design, date-
wise operations, component-wise cost incurred, labour requirement, yield attributes, yield, etc. including the 
LC or farmers’ practice must be maintained. Record of each individual farmer has to be maintained 
separately so that farmers can realize difference between traditional and the demonstrated technologies. 

 Data support: Soil sample from each identified farmers should be collected and analyze for its nutrient 
content. It could provide basic information of nutrient contained in the soils to use inputs. Data need to be 
generated or collected on soil type, soil moisture, soil nutrition, annual rainfall, and district-wise area, 
production and yield (APY). 

 Latest approach: Farm Schools are being setup at Block/Village level by the ATMAs on the field of 
progressive farmers, who may be associated in organizing FLDs of Sorghum. 

 Field day: Conduct extension activity, like organization of farmers’ day, field day or field visits and explain 
superiority of the demonstrated technologies over their own practices, involving maximum number of farmers 
(adopted and non-adopted) for wide dissemination of the technologies.  

 FLD report: The FLD data in details as mentioned in prescribed format (Annexure-I & II) should be sent to 
the FLD Nodal Officer, DSR ( chapke@sorghum.res.in) in soft copy only in stipulated time. 

 FLD monitoring: Each demonstration would be visited by the concerned scientist or concerned authority at 
any time. They always wanted to have discussion with famers on the crop cultivation. The monitoring team 
will assessed the FLDs on the above points. Based-on the report, allotment of FLDs will be allotted for the 
next season. 

 
D. Observations to be taken:  
 Socio- economic and yield data technology-wise  
 Cost of cultivation component-wise 
 Net returns and Benefit: Cost (BC) ratio 
 Details of extension activity like, farmers’ day, field day or field visits 
 Feedback from the farmers (Problems, advantages and suggestions for further improvement) 
 District-wise area, production and yield (APY) data  
 
E. Technology dissemination 
 Publish the successful results of the FLDs through local news paper and television channels for wide 

coverage and create awareness. 
 
F. Essential documents and communications 
 AUC and statement of physical and financial progress made during the period under report should be sent to 

DSR by 30th April 
 Receipt of administrative approval and financial sanction from the MoA by 5th May 
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G. Calendar of major activities (subject to receipt of funds from the MoA) 
 

S. No Activities   Proposed dates 
 Kharif - 2012-13  

01 Attending annual workshop  April 
02 Sending technical programme  15th May 
03 Identification of villages-FLD sites 31st May 
04 Pre-demonstration meeting with farmers and their selection 5th June 
05 Survey of identified fields and soil sample collection for analysis 10th June 
06 Allocation of seeds and critical inputs along with details of 

technologies to be adopted.  
15th June 

07 Sowing time  15th June.-before 1st July 
08 Monitoring of sowing and germination 20th July or 21 DAS 
09 Report on sowings  15th September or 30 DAS 
10 Field day, Farmers field visit and Group meetings October-November 
11 Monitoring visit September-October 
12 Harvesting, collection of harvested data 120 days after sowing 
13 Compilation of data 15th November-15th 

December 
14 Sending final data (Annexure-I) and farmers-wise report 

(Annexure-II)  
31th December, 2012 

15 Submission of publications, if any  31st January, 2013 
 Rabi - 2012-13  

01 Sending technical programme  25th August 
02 Identification of villages-FLD sites 31st August 
03 Pre-demonstration meeting with farmers and their selection 5th September 
04 Survey of identified fields and soil sample collection for analysis 1st September 
05 Allocation of seeds and critical inputs along with details of 

technologies to be adopted.  
05th September 

06 Sowing time  15th Sept.-15th October 
07 Monitoring of sowing and germination 31th October 
08 Report on sowings  15th November or 30 DAS 
09 Field day, Farmers field visit and Group meetings 15th Dec., 2010 - 31st Jan., 

2012 
10 Monitoring visit 15th December-15th January 
11 Harvesting, collection of harvested data 120 days after sowing 
12 Compilation of data 15th February-15th March, 

2013 
13 Sending final data (Annexure-I) and farmers-wise report 

(Annexure-II)  
31th March, 2013 

14 Submission of publications, if any  31st March, 2013 
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PART D: ANNEXURES 
 
Annexure I: Agenda 
 
Date: 28-30th April, 2012 Venue: GB Pant University of Agricultural & Technology, Pantnagar 

 

agenda  

Day 1: April 28th, 2012 (Saturday)  

8:30-9:00 : Registration 
9:30-11:00  Session – I: Review of research: scientific audit based on presentations of AICSIP centres during  2011-12 

(One consolidated presentation per centre as per template provided; each presentation shall not exceed 5 minutes; 
handouts to be circulated in advance) 

  Chairman Dr. J Kumar, Dean College of Agriculture, GBPUA&T 
  Co-chairman Dr. JV Patil, Director DSR 
  Rapporteurs Drs. Srinivas Babu & B Venkatesh Bhat 

11.00-11.15  Tea break 
11.15 -13.00  Session - II: Review of research: scientific audit based on work plan of AICSIP centres  

during 2011-12 ....... Continued  
13:00-14:00 : Lunch break  

14:00-19:30 : Session - III: Discipline-wise programme planning group meetings and finalization  
of 2012-13 technical programmes (concurrent sessions) 

  Discipline Location 
  Breeding (Kharif & rabi) & PGR Seminar Hall: Cference Hall College of Agriculture 

Chairman : Head, Dept of Plant breeding 
  Sweet sorghum Seminar hall Dean’s Committee Room 

Chairman : Professor, Genetics & Plant Breeding 
  Forage Seminar hall : Department of Genetics and Plant Breeding 

Chairman : NP Malkawa, Ex-PC, AICRP on Forage 
  Agronomy Seminar hall : Department of Agronomy 

Chairman : Head, Dept of Agronomy 
  Pathology Seminar hall : Department of Pathology 

Chairman : Head, Dept of Plant Pathology 
  Entomology Seminar hall : Department of Entomology 

Chairman : Head, Dept of Entomology 
  Physiology Seminar hall : Department of Physiology 

Chairman : Head, Dept of Plant Physiology 
20:00-21:00 : Entertainment programme  
21:00-22.00  Dinner  

 

Day 2: April 29th, 2012 (Sunday)  

09:30-10:30 : Session - IV: Inaugural session 
  Chairman Dr. BS Bisht, VC, GBPUA&T  
    Chief guest Hon’ble Mantri Prasad Naithani, Minister of Agriculture, 

Govt. of Uttarakhand 
   Guest of honour Dr. SK Datta, DDG (CS), ICAR 
   Rapporteurs Drs. Sujay Rakshit & C Aruna 
    Welcome  Dr. JP Pandey, Director-Experiment Station, GBPUA&T 
    Progress in research: 2010-11 Dr. JV Patil, Director & PC DSR 
   Release of publications By dignitaries 
    Remarks by Guest of honour Dr. SK Datta, DDG (CS), ICAR  
    Inaugural address  Hon’ble Mantri Prasad Naithani, Minister of Agriculture, 

Govt. of Uttarakhand  
    Chairman's remarks Dr. BS Bisht, VC, GBPUA&T 
    Vote of thanks Dr. J Kumar, Dean College of Agriculture, GBPUA&T 
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10:30-10:45 : Tea break 
10.45:11.30 : Press conference to be addressed by DDG, VC and Director, DSR 

11:30-13:30 : Session – V:  Presentation of progress report 2010-11 
Each presentation shall not exceed 8 minutes ; Handouts to be circulated in advance 

    Chairman Dr. SK Datta, DDG (CS), ICAR 
    Co-chairman Dr. JV Patil, Director DSR 
    Rapporteurs Drs. K Hari Prasanna & KN Ganapathy 
   Breeding - Trials and nurseries Dr. Sujay Rakshit 
   Breeding - Grain sorghum Dr. S Audilakshmi 
   Breeding - Forages Dr. C Aruna  
   Breeding - Sweet sorghum Dr. AV Umakanth  
    Germplasm, seed production & IPR / PVP / DUS Dr. M Elangovan 
   Physiology Dr. HS Talwar  
    Agronomy  Dr. JS Mishra  
    Pathology Dr. Ashok Gadewar  
   Entomology Dr. VR Bhagwat  
   Research achievements at DSR Dr. B Venkatesh Bhat 
   Discussions & recommendations 

13:30-14:30 : Lunch break 
14:30-15:30   Session – VI: Statistical issues related to AICRP research 

    Chairman Dr. AK Shukla, Dean, College of Basic Sciences & 
Humanities, GBPUA&T 

   Co-chairman Dr. JV Patil, Director DSR 
   Rapporteurs Drs. RR Chapke & KBRS Visarada 
   Statistical issues in design of experiment and analysis 

of experimental data of multi-environment data 
Dr. Rajendra Prasad, IASRI 

   Automation of AICSIP data analysis - Possibilities & 
challenges  

Dr. A Dhandapani, NAARM  

   Discussions & recommendations 
15:30-15:45 : Tea break 

15:45-16:30 : Session – VII: Plant variety registration and IPR management 
    Chairman Dr. JP Pandey, Director-Experiment Station 
    Co-Chairman Dr. Manoj Srivastava, Registrar, PPV&FRA 
    Rapporteurs Drs. Sunil S Gomashe & IK Das 
   Present status of variety registration in India Dr. Manoj Srivastava, Registrar, PPV&FRA 
   Farmers’ variety registration: Opportunities and 

challenges 
Dr. HS Chawla, Head, Genetics & Plant Breeding, 
GBPUA&T 

   IPR in relation to seeds and licensing Dr. VA Tonapi, Head, Div. of SST, IARI 
   Discussions & recommendations 

16:30-17:30    Session – VIII: Collaborative research: NARS, CGIAR and PPP  
    Chairman Dr. J Kumar, Dean, College of Agri., GBPUA&T 
    Co-chairman Dr. VA Tonapi, Head, Div. of SST, IARI 
    Rapporteurs Drs. S Ratnavathi & AV Umakanth 
   AICSIP Network Project: present status and where to 

go? 
Dr. S Audilakshmi, DSR 

   ICAR-ICRISAT Collaborative Research: progress made Dr. Srinivas Rao, ICRISAT 
   PPP in research and commercialization Dr. Gururaj kulkarni, Syngenta 
   Discussions & recommendations 

17:30- 20:00 : Session – IX: Varietal Identification Committee meeting  
(restricted to committee members only) 

The proposals (15 copies) should be submitted to PC a fortnight in advance. 
20:00-21.00  Dinner  
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Day 3: April 30th, 2012 (Monday)  

09:00-10:00 : Session – X: Discussion on new initiatives for special assistance and reforms needed 
in AICSIP under XII Plan 

     Chairman Dr. JV Patil, Director DSR 

    Co-chairman Dr. S Audilakshmi, PI Plant Breeding, DSR 

    Rapporteurs Drs. HS Talwar & B Dayakar Rao 

    1. New materials for registration and steps ahead 
2. IPR issues in AICSIP & credit-sharing 
3. Publications Plan for AICSIP 
4. Collaboration and use of supporting data such as evaluation for quality, economic analysis etc 
5. Value addition and popularization of value added products through entrepreneurship 

development 
6. Basic and strategic research & Network projects at DSR & AICSIP centres 
7. International cooperation (foreign-aided projects), and material exchanges 
8. Digitalization of sorghum technologies 
9. FLDs 
10. Priority issues to be addressed during XII plan  
 

10:45-11.00 : Tea 
 

11:00-13:00    Session – XI: Plenary session  
(presentation of session-wise recommendation and technical programme of work) 

    Chairman Dr. BS Bisht, VC, GBPUA&T  

    Co-chairman Dr. JP Pandey, Director-Experiment Station, 
GBPUA&T 

    Rapporteurs Drs. K Hariprasanna & Srinivas Babu 

    Breeding - Grain sorghum Dr. S Audilakshmi 

     Breeding - Forage sorghum Dr. C Aruna  

     Breeding - Sweet sorghum Dr. AV Umakanth  

    Germplasm, seed-related issues, IPR Dr. M Elangovan  

    Physiology Dr. HS Talwar  

    Agronomy  Dr. JS Mishra  

     Pathology Dr. Ashok Gadewar  

    Entomology Dr. VR Bhagwat  

    VIC proceedings, and emerging AICSIP 
recommendations for 2010-11 

Dr. JV Patil 

    Felicitation to retiring AICSIP scientists Dr. VR Bhagwat 

     Co-chairman’s remarks Dr. JP Pandey, Director-Experiment Station, 
GBPUA&T 

    Chairman's remarks Dr. BS Bisht, VC, GBPUA&T  

    Vote of thanks Dr. PK Shrotria 
13:00-14.00 : Lunch   

14:00-16.00  Session – XII: Field and lab visits  
 

   
Conclusion of 42nd AGM 
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Annexure II: Press release 
 

The 42nd Annual Group Meeting of the All India Coordinated Sorghum Improvement 
Project was held at the GB Pant University of Agriculture & Technology, Pantnagar, 
during April 28-30, 2012. About 150 participants from various SAUs, ICAR Institutes, 
Voluntary Centers, Private Seed Companies, Crop Directorates and ICRISAT 
participated in the Group Meeting. 
 
The first day of the Group Meeting was devoted to discussion and review of 
performance of each Centre in the forenoon and formulation of Technical Programme of 
different disciplines in the afternoon. The forenoon session of review of Centers’ 
performance was Chaired by Dr. J Kumar, Dean College of Agriculture, GBPUA&T , 
Pantnagar and concurrent sessions for formulation of Technical Programmes of different 
disciplines were held under the Chairmanship of the Heads of the various Departments 
of the University. 
 
On the second day, the Group Meeting was formally inaugurated by the Chief Guest 
Shri Mantri Prasad Naithani, Hon’ble Minister of Agricultural, Govt. of Uttarakhand 
and Shri Harish Chandra Durgapal, Hon’ble Minister of Dairy Development, Govt. of 
Uttarakhand. Dr. Swapan Kumar Datta, Deputy Director General (Crop Science), Indian 
Council of Agricultural Research, New Delhi was the Guest of Honour and Dr. BS Bisht, 
Vice-Chancellor GBPUA&T, Pantnagar chaired the Inaugural Function. 
 
Dr. JP Pandey, Director Experiment Station, Pantnagar welcomed the guests and the 
delegates and highlighted about the research programmes of the University in general 
and the sorghum research programme in specific.   
 
Dr. JV Patil, Director, Directorate of Sorghum Research (DSR), Hyderabad presented the 
research progress on sorghum improvement and other related activities being 
undertaken at the DSR. Dr. Patil also provided the information regarding several new 
varieties of sorghum developed at the national level with multi purpose uses like grain, 
fodder and sweet sorghum. At this occasion Dr. Patil informed that about 18 value 
added products of sorghum have been developed at the DSR, which have been 
exhibited at the Stall put during the Group Meeting. Lassi, a cold drink, prepared with 
sorghum was also served during the Inaugural Tea.    
   
The Chief Guest of the Inaugural Function Shri Mantri Prasad Naithani, Hon’ble 
Minister of Agriculture, Govt. of Uttarakhand emphasized on the enhancement in the 
yield of fodder crops in the hills which is essential for the development of Animal 
Husbandry and Dairy business in the State. He also impressed upon to develop high 
yielding sorghum fodder varieties suitable for hill cultivation. Urging the Central Govt. 
for fixing reasonably good minimum support price (MSP) of sorghum, the Agriculture 
Minister said that by including sorghum in the Public Distribution System (PDS), the 
past glory of the crop can be regained. To fulfill the fodder deficiency in the country, the 
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Minister emphasized on development of National Agriculture Policy in coordination 
with Forest Department, so as beside saving the forest trees, the wild grasses and millets 
available in abundance in the hills may be taken up under proper management, for use 
as potential fodder sources in the hills.  
 
Special Guest Shri Harish Chandra Durgapal, Hon’ble Minister of Dairy Development, 
Govt. of Uttarakhand, suggested developing Uttarakhand as the “Model Fodder State” 
in the Country. For the holistic development of Agriculture in the State, the Minister 
emphasized on making the Agriculture as the profitable entrepreneur. To achieve this, 
the minister urged to make the dairy business as the mode of livelihood in the 
Uttarakhand so that the diversion of youth generation to the other states may be 
stopped. For increasing the milk yield potential of the cattle, the Minister emphasized on 
making available highly nutritious fodder in sufficient quantity. For strengthening the 
hill women and the farmers, the dairy production business should be adopted as one of 
the potential medium. The Hon’ble Minister also suggested that there is need to 
improve the breeds of hill cattle for increased milk production. 
 
Signifying the role of young scientists, Dr. Swapan Kumar Datta, Dy. Director General 
(Crop Sciences), ICAR emphasized to improve the quality of presently neglected crops 
like sorghum and millets and fitting them in the suitable crop rotation so that the 
farmers may get higher income by cultivating these crops. Dr. Datta assured for full co-
operation and support from the Indian Council of Agriculture Research, for the research 
and development in the hill areas. He highlighted the significance of sorghum for good 
health, and source of higher income through grain and fodder production. In the present 
scenario of day by day depleting sources of fossil fuel, the DDG also highlighted the 
importance of sorghum as potential source of bio fuel. With potential to be grown two 
times in year, maximum financial benefit can be obtained through multifarious uses of 
sorghum. 
 
Chairman of the function, Dr. BS Bisht, Vice-Chancellor, GBPUA&T, Pantnagar 
highlighted the achievements of the University in the agriculture development of the 
country.     Dr. Bisht informed the house about the mandate of the University for the 
development of high yielding single cut and multicut varieties and hybrid of forage 
sorghum. Dr. Bisht also assured for research on various locally important hill crops, as 
emphasized by the Minister of Agriculture. Pointing out that, even though the sorghum 
area has declined to almost 7.5m ha from 16m ha during past 40 years, Dr. Bisht 
congratulated the sorghum researchers for delivering excellent hybrids, varieties and 
technologies for the sorghum growing resource poor farmers in the dry-land regions of 
the country, which helped in maintaining the total production stable in spite of drastic 
reduction in cultivated area through increased productivity of the crop almost two folds. 
 
During the Inaugural Function, 13 publications were electronically released by the 
dignitaries which includes 6 publications from DSR Hyderabad, 1 from CSR Solapur, 1 
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from NAU Surat, 1 from UAS Dharwad and 4 from Pantnagar viz. “Kisan Bharti”, “Kisan 
Diary”, “Indian Farmers Digest” and “Sorghum Research at Pantnagar”.  
 
At the end of the Inaugural Function, Dr. J Kumar, Dean College of Agriculture 
GBPUA&T, Pantnagar proposed the Vote of Thanks. 
           
During the next two days, deliberation took place on development of new strategies and 
for planning the new experiments under different disciplines with the objective of 
improving the sorghum productivity and profitability in the context of changing 
climatic scenario and national food security. In the Meeting the issues related to the 
Variety Registration, Plant Genetic Recourses and Intellectual Properties Rights 
Management were also discussed and lead papers on these aspects were delivered by 
Dr. HS Chawla, Head, Genetics & Plant Breeding and Nodal Officer Intellectual 
Property Management Cell, Pantnagar Dr. Manoj Srivastava, Registrar PPV & FRA New 
Delhi and Dr. Vilas A Tonapi, Head Division Seed Science, IARI. To discuss about the 
Statistical Issues related to AICRP Research, the papers on “Automation of AICSIP Data 
Analysis” and “Significance of Designs in the Experiments” were also presented by Dr. 
A Dandapani of National Academy of Agricultural Resource Management (NAARM) 
and Dr. Rajendra Prasad of Indian Agricultural Statistics Research Institute (IASRI) New 
Delhi.  Under the Collaborative Research: Perspective of Public Private Partnership, the 
presentations were made by the scientists from ICRISAT and Private Seed companies. 
 
On the last day in the Plenary Session, the Technical Programmes with various 
recommendations under different disciplines were presented by the respective Principal 
Investigators. The recommendations of various groups are as follows: 
 
At the end of Plenary Session the two retired scientists from GBPUA&T, Pantnagar Dr. 
RR Dwivedi, Professor and Senior Sorghum Pathologist who retired in 2003 and Dr. 
Vikram Singh, Professor and Senior Sorghum Breeder who retired in 2005 were honored 
and felicitated by the Hon’ble Vice-Chancellor Dr. BS Bisht. Besides the above two 
retired scientists, five retiring scientists viz. Dr. S Audilakashmi, Dr. MS Raut and Dr. 
Gadewar from DSR, Dr. T Hussain from Udaipur and Dr. OG Lokhande from MAU, 
Parbhani were also felicitated.  
         
The Group Meeting concluded with the closing remarks of Chairman Dr. BS Bisht who 
emphasized on more targeted research on sorghum with special attention towards 
working on value addition and alternate uses of sorghum. The Vote of Thanks was 
proposed by Dr. PK Shrotria, Senior Sorghum Breeder and Organizing Secretary of 42nd 
Annual Group Meeting.     
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Annexure III: Media coverage 
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