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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  Centre on 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) 
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Acronym Full form 

IVDMD  In vitro Dry Matter Digestibility 

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 Centre for 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 at each AICSIP centre during 2009-10 
 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman :  Dr K Thiyagarajan, Director (CPBG), TNAU 

Rapporteurs :  Drs Sujay Rakshit & G Shyam Prasad  

 
KHARIF 
1. Coimbatore 

Dr. K Ganesamurthy presented the achievements of Coimbatore centre.  A total of 7 
breeding, 6 collaborative breeding, 9 entomology, 7 agronomy, 4 pathology and 1 
physiology trials were conducted.   

 
Breeding: Based on station trial, dual purpose variety TNS 598 was identified.  Two 
dual purpose varieties namely TNS 611 and TNS 612 have been elevated to MLT.  
Two hybrids, TNSH 482, 483 are being evaluated under state trails. The station has 
undertaken improvement of B and R lines for key pests and diseases besides making 
selection for agronomic superiority. They have undertaken selections on the 
segregating materials under national collaborative breeding initiative.  A total of 4780 
accessions are being maintained at the centre of which 2340 were characterized for 25 
morphological and agronomical traits.  During the period, additional 103 landraces 
were collected of which 29 were characterized for morphological traits. 

 
Agronomy: Research on cropping system revealed higher grain yield in sole sorghum 
as compared to sorghum + pigeonpea.  No significant difference was observed 
between 150 & 100% RDF.  Among the tillage practices, conventional tillage 
(summer ploughing + harrowing + atrazine as pre-emergence + 1 hoeing + 1 hand 
weeding) recorded significantly higher grain and stover yields compared to other 
tillage practices.  Atrazine @ 0.5 kg a.i/ha proved to be the best weed control 
treatment.  Application of 0.2% ZnSO4 + 0.5% Fe2SO4 resulted in maximum grain 
yield. 

 
Entomology: In shootfly screening trial, shootfly deadhearts at 21 DAE ranged from 
0.0 - 89.4%.  Leaf injury by borer ranged from 4.08 – 86.4%. Earhead population / 
head ranged from 1 – 17.  Station developed varieties namely TNS 598, 608 recorded 
least incidence of shootfly, stem borer and earhead bug. 
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Extension:  15 FLDs were conducted to demonstrate the potential of improved 
varieties and production technology.  Trainings for farmers and state government 
extension workers were also organized. 

 
Constraints:  It was suggested to organize AGM during April / May.  The quantity of 
seed of AICSIP trials was inadequate in some entries.  Request was made to release 
FLD funds well ahead of season.  AICSIP team members from far-away places taking 
part in monitoring should be allowed to travel by air to save time. 

 

2. Kovilpatti 
Dr. R Shankarapandian presented the achievements.  During this period, 5 AICSIP 
breeding, 2 network breeding, 14 entomology, 1 each of agronomy and physiology 
trials were conducted.   

 
Breeding:  In addition to AICSIP breeding trial, 5 station / state trials were conducted.  
Under drought tolerance trial, TKSV 822, MS 1150/1, TKSV 829 were identified as 
promising, which have already been registered with NBPGR.  Twenty two pairs of 
A/B lines, 65 R lines and 11 parents meant for developing midge resistant cultivars 
were maintained, besides making selections in 725 segregating progenies under 
various generations.  Under AICSIP special project, 44 crosses were attempted 
involving midge resistant and susceptible lines.  A total of 162 germplasm accessions 
are being maintained, and 985 kg breeder seed of K8 and 325 kg of CSV 17 were 
produced. 

 

Entomology:  Deadhearts due to shootfly at 21 DAE ranged from 6.6 - 85% and stem 
borer deadhearts ranged from 2.3 - 80% at 45 DAE. 

 
3. Palem 

Dr. MV Nagesh Kumar presented that during this period 4 breeding, 5 agronomy, 7 
entomology and 4 plant pathology trials were conducted at Palem.   

 
Breeding:  Towards breeding for dual-purpose sorghum varieties/hybrids with 
improved stover quality and acceptable grain yields, 25 A/B lines and 56 R lines of 
grain sorghum and dual purpose material (received from ICRISAT), were evaluated 
for morphological, yield and yield contributing characters. ICSA-37, ICSA-38, ICSA-
89, ICSA-93, ICSA-333, ICSA-383, ICSA-464 and ICSA-731 were found to be 
promising for ear-head size, shape, grain size and grain color. Segregating generations 
of 12 progenies were advanced from F3 to F4. Twenty three A/B lines and 30 R lines, 
70 new hybrid combinations of sorghum with dual purpose traits were developed 
during Rabi 2009-10. To breed sorghum varieties with brown midrib (bmr) trait, SPV-
462 and ABMRT sorghum lines were crossed during Rabi 2009-10 (8 new cross 
combinations).  
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Towards development of high-yielding sorghum cultivars with drought tolerance, 24 
A/B lines and 23 R lines were screened during rabi 2009 for mid-season and terminal 
drought tolerance. Promising lines with mid-season and terminal drought tolerance 
will be identified.   

 
In sweet sorghum breeding for bioethanol production, 10 male-sterile lines and 12 
restorer lines of sweet sorghum were evaluated for total plant biomass, stalk yield, 
juice yield and brix % during kharif 2009. ICSA-311, ICSA-565 and ICSA-766, and 
R lines viz., NTJ-2, SPV-1411, SPV-422, SSV-74 and SSV-84 were found to be 
promising. Sixteen new hybrid combinations of sweet sorghum were developed 
during kharif 2009. For improvement of yellow pericarp sorghum for grain yield and 
stover quality, 26 germplasm lines of yellow pericarp collected from southern 
Telangana were evaluated during kharif 2009. Only 9 lines showed full seed set. 
Under collaborative breeding (NCB), 44 F3 progenies from DSR were advanced. 
Fourteen progenies with numbers 1780, 1781, 1782, 1789, 1790, 1791, 1792, 1793, 
1794, 1795, 1796, 1797, 1798 and 1801 were promising for panicle and grain 
characters. 

 
Pathology: Panicle grain mold rating ranged from 1.5 - 8.7 while threshed grain mold 
rating ranged from 1.7 - 9.0. 

 
Agronomy: CSH 23, CSH 16, and CSH 14 responded up to 150% RDF.  Intercropping 
of sorghum with redgram at 2 : 1 gave higher net returns.  CSH 16, under 45 x 10 cm 
spacing with RDF gave higher yield and net returns.  Weed control efficiency of 
atrazine at 0.5 kg a.i/ha was highest among all treatments tried. 

 
Constraints:  In the absence of rain-out shelter, the efficiency of drought screening is 
poor.   
 
Conclusions:  The Chairman found discrepancy in the work programme submitted by 
centre and what was presented.  He suggested to rectify the discrepancies and advised 
to increase efficiency.  PI at DSR are also urged to help Palem centre to develop and 
implement a better programme.  

 
4. Udaipur 

Dr. BR Ranwah presented the achievements.  A total of 43 trials comprising 11 
breeding, 10 agronomy, 12 entomology and 10 pathology trials were conducted.   

 
Breeding: Out of 45 new crosses proposed, 21 crosses were attempted.  Two new 
multi-cut genotypes were developed.  Breeder seed of CSV 15, CSV 23 and Pratap 
Jowar 1430 were produced in sufficient quantities.  Against shootfly, 31 promising 
entries were identified.  Under national collaborative breeding, 218 progenies in 
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different generations were evaluated. Of 95 germplasm intended to be maintained, 79 
could be maintained.   
 
Pathology:  Variability studies among 22 isolates of Exserohilum turicum were 
completed on a set of 7 differential lines. 

 
Agronomy:  Among the grain sorghum lines, CSH 23 proved to be most efficient, in 
producing more grain per unit fertilizer applied. 

 
FLD:  Forty Front-line Demonstrations and 1 Kisan Mela were conducted. 

 
5. Pantnagar 

Dr. PK Shrotria presented the activities at Pantnagar.  They conducted 10 breeding, 9 
pathology, and 4 agronomy trials.  They have identified UTFS 46 as a new forage 
variety.  19 new crosses were attempted.  1316 segregating progenies were evaluated 
for various fodder traits. Under NCB, 510 segregating progenies were subjected to 
selection.   355 germplasm and 48 A/B pairs specific for fodder traits are being 
maintained by the centre. 

 
On multi-cut hybrid CSH 24MF has been released through CVRC.  Under state trial, 
single-cut genotypes UTFS 49, 60, 58 were found promising.  Among multi- cut 
entries, UTMCH 1305 and 535 were found promising. 

 
Agronomy:  Significant fodder increase was recorded with 150% RDF among the 
single-cut entries while no significant differences were recorded among multi-cut 
forage cultivars.  Soil application of ZnSO4 @ 15 kg/ha along with foliar spray at 
0.2% at 15 & 35 DAS gave significantly high grain and fodder yields.  

 
Pathology:  Seed biopriming and foliar spray with T. harzianium (TH 32) resulted in 
37.5% reduction in ZLS.  Seed treatment with Bavistin resulted in 37% reduction in 
ZLS. 
 
Commercialization:  Tripartite MOU has been signed by centres, DSR and M/s. 
Kirtiman Agro-genetics Ltd., Aurangabad for commercial production of CSH 20 MF 
and CSH 24 MF. 
 

6. Mauranipur 
Dr. SP Sachan presented activities at Mauranipur.  Two selections Sel 2007-1 and Sel. 
2007-2 are in pipe line for release.  Scented sorghum varieties having high grain yield 
and while lustrous seed were identified. Lines showing aroma needs to be registered.  
In view of forthcoming fodder mission, there is need to provide technical 
backstopping. 
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7. Deesa 
The progress of work was presented by Dr. SK Jain.  A total of 12 breeding and four 
agronomy trials were conducted. 

 
Breeding:  A total of 117 accessions of forage and dual sorghums were evaluated.  Six 
germplasm lines viz., E 124, E 222, E 249, E 250, ERN 9, ERN 7, ERN 3, ERN 18 
and ERN 15 were selected on basis of good performance under drought conditions.  
Under national collaborative breeding program, 36 F2, 66 F3 and 184 F4 were 
evaluated for earliness, shootfly resistance, grain mold resistance, agronomic 
superiority, sweetness and 840 selections were made. 

 
Agronomy:  150% RDF gave better performance. SPH 1603, SPH 1596 were found 
promising.  Planting geometry (45 x 15 cm(, 150% RDF and 150% RDF + 5 t/ha 
FYM were effective in increasing yield.  Genotypes CSH 16 and GJ 39 were found 
promising.   CSH 16 and GJ 39 were found to have more weed suppressing ability. 

 
8. Akola 

Dr. RB Ghorade presented achievements at Akola centre. They conducted 14 
breeding, 8 agronomy, 8 entomology and 9 pathology trials. 

 
Breeding: Proposals for registration of 26 varieties were processed. They have 
conducted 4 university and state trials in which 14 entries were promising. 
Segregating materials in various generations have been tested. 96 MS lines were 
selected and 36 new restorers were developed. 85 new experimental hybrids were also 
produced. 

 
Entomology: Carbofaran 3G @ 20 kg/ha as soil application followed by endosulfan 
35 EC proved to be good for management of shoot fly.  For control of stem borer A3 
dirachdin 1500 ppm was found effective. 

 
Agronomy:  Conventional tillage proved best. RDF +ZNSo4 @ 15 kg/ha and 15 kg 
FeSO4 proved best as source of micronutrients. 

 
Constraints: Contingency grant is insufficient. 

 
9. Surat 

Dr. BD Yadav reported that heavy rain vitiated the experiment in the centre. 
However, under heavy water logging condition one entry, SR 666-1 was identified 
tolerant against water logging. 
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10. Indore 
Dr. NS Thakur presented the achievements at Indore centre. They conducted 12 
breeding, 8 agronomy and 6 entomology trials. 

 
Breeding: Under NCB, 40 F2 and 145 F4 progenies were evaluated. Four new MS 
lines were developed. 

 
Agronomy: Response above 100% RDF was not recorded in any of the hybrids under 
yield maximization experiment.  Spacing of 45 x 10 cm gave maximum yield.  
Atrazine @ 0.5 kg a.i/ha with one hand-weeding at 25 DAS gave good weed control. 

 
Entomology: Shootfly incidence was 30-45% while stemborer infestation ranged        
from 15-20%. 

 
FLDs: 66 FLDs conducted showed 28.5 – 64.4% yield increase over local practice.  

 
11. NARI-Phaltan 

Dr. Vrijendra Singh presented the achievements at NARI-Phaltan.  Efforts are being 
made to identify hybrids for rabi season. 
 

12. Meerut 
Since the Uttar Pradesh government has not employed scientists to fill the posts 
created under AICSIP (new centre under XI plan), there was no representation. 
 

 
KHARIF & SUMMER 
13. Hisar 

Dr. SK Pahuja presented the achievements.  A total of 9 breeding, 11 quality, and 4 
agronomy trials were conducted.     

 
Breeding: Seeds of forage sorghum variety SP 1852 which is to be identified by the 
VIC have been multiplied in sufficient quantity.  118 forage sorghum lines were 
evaluated for forage traits.  39 SSG mutant lines were also evaluated for seed set, and 
resistance to foliar diseases.  Breeding materials in different filial generations were 
evaluated.  35 new crosses were attempted.  30 MS lines along with their maintainers 
were also evaluated.  Under an experiment on effect of cytoplasm on forage yields, 
27A x SSG 59-3 & A3N193 x SSG 59-3 were found better.  Breeder seeds of SSG 
59-3 and HC 136 were produced. 

 
Eleven genotypes were evaluated for fodder yield, and their component traits and 
quality under different salinity conditions.  There was significant decrease in the 
fodder yield and its components with the increased level of salinity.  The genotype 
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HC 136 was found to be most tolerant to salinity followed by HC 171, HC 308 and 
SSG 59-3. 
 
Agronomy:  Variety CSV 21F produced higher green and dry matter yield over SPV 
1846 and 1947 but at par with PC 1003 and HC 308.  Application of 150% RDF 
produced green and dry matter yield significantly higher over 120 & 50% RDF.  
Maximum green and dry matter yields were recorded from treatment RDF + 0.5% 
ZnSO4 foliar application at 35 and 45 DAS with maximum net increase of 
Rs.29,046/ha. 

 
Entomology:  In advance and initial forage trial (SC), SPV 1851 showed less than 
20% borer deadhearts.  In advance and initial forage trials (MC), SPH 1626 showed 
less than 20% deadhearts. 

 
Pathology:  Three genotypes - SPV 1860, SPV 2002, SPV 2004 - showed multiple 
disease resistance against grey leaf spot, zonate leaf spot and sooty stripe under field 
conditions.  Among MC entries, SPH 1558, 1659 & CSH 20MF showed resistance 
against GLS and ZLS. 

 
KHARIF & RABI 
14. Parbhani 

Dr. SS Ambekar presented progress of work at Parbhani.   
 

Breeding: 8 trials each under breeding, agronomy, and entomology and 5 pathology 
trials were conducted.  Under parental line development, 12 lines for grain mold, 4 for 
sweet stalk and 12 for aphid tolerance were developed.  For developing kharif 
hybrids, 180 crosses were made involving 10 MS and 15 R lines.  Of 39 lines 
evaluated for sweet sorghum traits, SSV 1019, SSV 1019-1, SSV 1020, 47809, SSV 
1021, NLS 14, NLS 1, 801 x 95011, 1037 R & 1002 were promising with 18 - 22% 
brix. 

 
Agronomy: Genotypes CSH 16 and CSH 23 sprayed with Atrazine + 1 hand-weeding 
at 30 DAS and genotype SPV 1616 sprayed with Atrazine alone showed good weed 
suppressing ability.  CSH 23 at 150% RDF at 45 x 15 spacing could yield maximum. 

 
Entomology:  Seed treatment of sorghum seed with Thiomethorxom at 3 ml/kg of 
seed was found effective during kharif and rabi season for managing the shootfly. 

 
15. Dharwad 

Dr. YD Narayana briefed the house about the highlights of Dharwad centre.  The 
centre conducted 6 breeding, 11 agronomy, 8 entomology and 7 pathology trials. 
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Breeding:  In state trial, SVD 105 gave highest grain and SVD 759 gave highest 
fodder yields.  In local germplasm trial, Neer Jola gave highest grain yield while 
Byahati local was highest fodder-yielder. 
Agronomy:  CSH 20MF and SPH 1626 gave higher fodder yield at 150% RDF.  RDF 
supplemented with ZnSO4 @ 0.2% at 15 and 30 DAS gave best result. 

 
Entomology:  Out of 162 entries screened against shoot fly, 1061-2, 1264-3 and 1062-
1 proved promising. None of the entries screened against shoot borer were promising. 

 
Pathology:  In PDRN, GMRP 12, GMRP 12-90, GMRP 12-97, GMRP 12-108 and 
BY 1-(5) showed multiple disease resistance against ergot; 28 tolerant entries were 
obtained. 

 
RABI 
16. Bijapur 

Dr. BD Biradar reported the achievements of the centre. This station conducted 5 
AICSIP breeding, 9 entomology, 5 physiology and 4 pathology trials, in addition to 4 
university, 3 each in entomology and pathology trials. 

 
Breeding: SPV 1895 and SPV 1899 from the centre were promising. 19 F3 progenies 
have been grown for varietal development. Towards   B   line development, 15 lines 
superior to 104 B with Maldandi grain are at BC1 generation. For R line development, 
36 F4 progenies were selected. In MAS for shoot fly, 33 advanced backcross 
progenies were evaluated out of which 8 lines showed significant superiority. In MAS 
staygreen conversion programme, 21 BC1 F5 lines were evaluated and 18 were 
promising.  A total of 490 germplasm lines, 17 A/B pairs, 8 B lines, 42 R lines and 10 
varieties were maintained. 

 
Entomology: Maulee, BRJ 356, Hathikunta etc., were found resistant against aphids; 
SLB 50, SLR 30, 124-1 and 1026-6 were resistant against shoot fly and 1S18452–1B 
was resistant against shoot bug. 

 
Constraints: Receiving of FLD fund was a problem. 
 

17. Tandur  
No representation 

 
RABI & SUMMER 
18. Rahuri 

Dr. SR Gadakh presented the achievements of Rahuri centre. They conducted 5 
breeding, 4 agronomy, 2 entomology and 3 food technology trials. 

 
Breeding: Grain popping variety, RPOSV-3 has been pre-released. 
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Entomology: A number of entries, viz., 307, 305, 329, 351, 363, 366, 383 etc., found 
promising against short fly, while 314, 310, 328, 331, 341 and 353 proved effective 
against sugarcane aphids. 

 
Food technology: RSSGV3 found to possess good hurda-making quality. 

 
Feedback on centre-wise presentation 

The feedback on progress and achievements presented by different centres was 
analyzed and the following three centres were ranked.  Please see Annexure III 
(Centre-wise performance) and IV (AICSIP trials conducted) for details. 
 
 

Best performer  - TNAU, Coimbatore 

1st Runner-up  - GBPUA&T, Pantnagar 

2nd Runner-up - PDKV, Akola 

 
 
 
 
 

Dr. N Seetharama, Director (DSR) & PC (Sorghum) addressing the sorghum 
scientists gathering 
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Session II: Discussion on new initiatives and ad hoc activities for special 
assistance under XI Plan and reforms in AICSIP 

 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs M Elangovan & C Aruna 

  
 
In this session, there were presentations in the area of special traits for consideration by 
the Plant Authority, registration with PPV&FRA and NBPGR, IPR issues, publication 
plan of AICSIP scientists, collaboration, network projects, and on international 
cooperation. The following recommendations were made: 

 
1. Special traits 

Quality traits on priority to be identified for submission to the Plant Authority to be 
included in the DUS guidelines.  

 

 Sweet sorghum with high brix in the stalk, total soluble sugars, hurda, roti-making 
quality, phytate, pappad quality, popping, and flakes can be the special traits 
which can be considered.      

 Example varieties for all above traits and the standard protocol for trait 
verification must be standardized.  Same must be communicated to PVP&FRA for 
permission to implement so that such special product could be registred.  

 Seed material for the specific traits should be kept ready for registration, and DSR 
should be contacted immediately thereafter. 

 
2. Registration 

 Registration of varieties and parental lines with PPV&FRA and genetic stocks 
with NBPGR, New Delhi should be given high priority.  

 All the germplasm / genetic stocks identified along with the seeds and verifiable 
publications may be submitted to DSR to facilitate for registration with the 
NBPGR.  

 Inventorize the genetic stocks for registration from the previous AGM reports. 

 The germplasm identification committee at DSR will facilitate the registration 
process and publishing the genetic stocks as articles in Jowar Samachar.  They 
will also fingerprint all materials, and keep a research stock of seeds. 

 All the genetic stocks dropped out in all the disciplines at the IVT or AVT levels 
having specific traits of economic importance must be encouraged to register with 
the NBPGR. 

 The principal investigators must take pro-active role in compiling these entries for 
registration. 
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 Dr. Rakshit will collate and evaluate all superior and diverse genetic stocks; he 
will also organize DNA finger printing and analysis of data. 

 
3. IPR issues 

Dr Vilas A Tonapi has made presentation on the IPR issues and the following points 
were discussed and recommended: 

 
 The MTA is not uniform with different universities.  Reasonable uniformity 

should be maintained by all the centres to document all the germplasm exchange 
and utilization. 

 All the local collections with the passport data and seed must be submitted to the 
germplasm unit at DSR for processing and conservation.  They will be registered 
with NBPGR. 

 Patent applications, MoU and varietal registration drafts may be sent to the DSR 
for facilitating their submission to NBPGR, PPV&FRA for facilitating better 
drafting and checking. 

 The value of the parental line seed must be decided upon quickly.  DSR has 
already finalized a proposal with private sector (refer document with Dr. VA 
Tonapi) 

 The applications of new varieties must be submitted to the PPV&FRA within two 
months of its identification. 

 “Re-cycling” of the state level release for national testing must be discouraged. 

 “JAICAR” trademark registration for foods, seeds, and “Jowar PCS Limited” are 
registered by DSR / ICAR.  It can be licensed to others also. 

 The group was discussed the benefit sharing of the lines developed among public-
sector institutions (ICAR & SAUs). A/B line development gets more weightage 
than R line development.  Profit sharing under AICSIP as per following 
proportions:  

 
a. A / B lines from AICSIP  –  50-55% 
b. R line from AICSIP   –  20-25% 
c. Rest will go to DSR, for generating resources for maintenance of seeds, 

service and for training and public communications. 
d. Appropriate valuation will have to be considered for all EDVs. 
 

 The DUS data is the proprietary data of the Plant Authority, and DSR. DUS 
centres should not disclose the data without informing the concerned authority. 

 Documentation of germplasm distribution to the bonafide users is compulsory. 

 Surat and Mauranipur have failed so far to register state varieties with the 
PPV&FRA. 

 The import and export of the material without intimating Biodiversity Authority is 
illegal. The germplasm conserved at the respective centres / universities / NBPGR 
/ DSR are the national property. The procedure for import / export of these 
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materials must be done on the guidelines of the National Biodiversity Authority. 
The materials can only be sent out when one has collaborative project with MoA 
and approved by the Government of India (GoI) / DARE in case of AICSIP. 

 All the centres were recommended to purchase the books dealing with PPV&FRA 
and NBA affairs, and others related to germplasm / seed activities. 

 
4. Publication  

 The principal investigators are responsible for compiling the data and publication, 
in time 

 The publications to be made may be discussed in their group meetings, and 
included in the proceedings to monitor. 
 

5. Web-based data entry & collaboration and use of supporting data 
Dr Sujay Rakshit had given details of the web-based data entry under AICSIP which 
has two modules: administrator, and user modules. Users will enter the data, the 
administrator will send the reminder automatically.  Once submitted, the data cannot 
be retrieved back by the sender for editing.  Software will be designed first for 
breeding, agronomy, physiology trials and nurseries, and for execution and 
monitoring.  Monitoring the data collection and analysis will be easy with the 
software.  Those who are not able to do this on-line data entering may contact Dr 
Rakshit to facilitate data entry. 

 
6. Basic and strategic research & network projects at DSR & AICSIP 

Dr Audilakshmi explained to the house about the network mode of special projects 
under AICSIP.  The house has approved the new network projects. The funds for the 
year 2010-11 will be released after AUC are sent for funds sent in early 2010.  The 
progress of the project will be discussed periodically and those performing better will 
be supported to a large extent.  All recipients of such special grants are reminded that 
they only “seed money” is provided, and so the investigators should make special 
efforts to apply for special grants. 

 
7. International cooperation and material exchange 

 A project on drought management is under operation where ACIAR, ICAR and -
ICRISAT are partners (Dr. HS Talwar is the PI). 

 ICRISAT germplasm exchange with the DSR and AICSIP centres are documented 
thoroughly, each year. 

 
8. Comments from participants 

Dr Belum Reddy of ICRISAT complemented the progress in AICSIP programmes.  
He suggested that niche based or special product based trials are required.  
 
Dr Kalpesh Patel from Jalna suggested that focused programs with clear objectives 
should be formulated for specific periods.    
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Dr Vikas Chandra from Vikas Seeds emphasized more aggressive research for 
developing end-products.  
 
Dr A Patel from KSSC expressed his concern about good hybrids from AICSIP 
system not entering the seed chain. While developing hybrid, we should consider the 
vigour of the female parent. 
 
Dr Narayana Kolekar from Advanta India Limited suggested the need to concentrate 
more on rabi hybrids. 
 
Dr Ambekar from Parbhani emphasized on collaborative research between different 
centres. 
 
Dr Shrotria of Pantnagar supported the idea of collaborative research for better 
results. The seed corporations should come forward to take care of the seed 
production. 
 
Dr Vilas A Tonapi of DSR laid emphasis on the importance of maintenance breeding. 
Concentration should be on hybrids that can be grown across the season. 
 
Dr N Seetharama of DSR expressed the need to have both, season (environment) 
specific, and also early, vigourous hybrids that can be grown across seasons, for 
intensive production systems.   
 

 
9. Chairman’s remarks 

At least, 75% of Scientist’s time should be utilized for the sorghum research, focused 
breeding starting from selection of parents to the development of final product.  
 
Maintenance breeding needs to be strengthened.  The technologies and products must 
reach to the farmer quickly.  This forum is the right one to transfer the best quality 
product to the private sector. Private sector should promote the best quality product 
developed under AICSIP.  The released material with specific quality traits can be 
taken by the private sector to promote in the market.  We need to strengthen the 
system through collaborative research in a timely manner to justify any further 
support. 
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Part B: Proceedings of technical sessions 
 
Session III: Inaugural session 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Chief guests : Dr P Subbaian, Registrar, TNAU, Coimbatore 

  Dr M Paramathma, Dir. of Res., TNAU, Coimbatore 

Co- chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs VA Tonapi & YD Narayana 

 
 
The group meeting was formally inaugurated by Dr. P Subbaian, Registrar, TNAU, 

Coimbatore and Dr. SN Shukla, Former Assistant Director General (Food & Fodder 

Crops), ICAR, New Delhi in the presence of Dr. N Seetharama, Director, Directorate of 

Sorghum Research, Hyderabad and Project Coordinator (AICSIP), and Dr. M 

Paramathma, Director of Research, TNAU, Coimbatore. 

 

The session started with invocation and lighting of lamp by the dignitaries. Dr. 

Paramathma, Director of Research, TNAU welcomed the dignitaries and the delegates to 

the premier university of agriculture. He highlighted the contribution of the university to 

the Indian agriculture in general and Coimbatore centre for sorghum improvement in 

particular. 

 

1. Project coordinator’s report (Dr. N Seetharama) 
 

Dr N Seetharama while presenting the achievements in the sorghum research and 

development said that national sorghum program is well geared to meet the challenges 

and cater to the needs of sorghum farmers and sorghum-based industries.  Much emphasis 

is given to basic and strategic research at the Directorate of Sorghum Research.  

Transgenics of sorghum are field tested, and marker-assisted selection is practiced on a 

wide scale for dealing with complex traits.  International collaboration with ICRISAT, 

and with other countries is established. He emphasized the need for registration of 

varieties with PPV&FRA, and commercialization of improved hybrids and varieties.  If 

sorghum is to be promoted as an industrial crop, we need to develop cultivars suitable for 

specific end-uses. One of the important requirements is to enhance high productivity so 

that the raw material for industry becomes cost-effective. Besides having high yield and 

resistance to biotic and abiotic stresses, cultivars need to have good grain and stover 

quality.  Breeding by using conventional and molecular approaches for specific end uses 

is the need of the day. Strengthening seed delivery systems, community-based services 
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including post-harvest, input-supply and marketing support and creation of awareness 

among people on health and other benefits of millet crops are also expected to promote 

cultivation of millets.   

 

Dr. Seetharama summarized the sorghum situation in the country, demand-supply 

situation, market-driven pricing, productivity increase in spite of declined area and 

processing initiatives.  NCAP has suggested need for highest growth rate for sorghum 

production in the country during the XI plan.  The productivity during kharif is 1006 

kg/ha, in spite of negligible application of purchased inputs to sorghum cropping system.  

He also presented the progress in disciplinary research, testing of new hybrids and 

varieties across grain, sweet sorghum, forage, and dual-purpose sorghum types.  He 

suggested that such progress may lead to release of new potential hybrids and varieties. 

Cropping system research currently undercover will aid in development of economic crop 

production technologies, models and recommendations to enhance sorghum productivity 

and profitability to the farmers.  He highlighted commercialization initiatives to increase 

uptake of public sector bred hybrids and varieties.  The QRT recommendation, as 

approved by ICAR, are fully incorporated and implemented in the program during the XI 

plan. 

 

He further emphasized the importance of good maintenance breeding program and 

follow-up on plant variety protection to protect our valuable efforts in breeding.  An 

initiative on on-line data entry will be put in place and system will be revamped to 

enhance number of quality publications, improve skills through national and international 

trainings, and through rewards and recognitions to enthuse the good performers.  These 

efforts will help in increasing the visibility of AICSIP and the contribution of sorghum 

scientists of this country. 

 

2. Inaugural address (Dr. P Subbaian) 
 

Dr. P Subbaian, Registrar, TNAU, Coimbatore, the chief guest of the inaugural function 

congratulated the sorghum researchers for delivering excellent hybrids, varieties and 

technologies for the sorghum growing resource poor farmers in the dryland regions of the 

country.  Even though the sorghum area in the country has declined to 5.0 m ha from 18 

m ha in 1960’s, the sorghum productivity has doubled and production is maintained due 

to the best hybrids developed by the All India Coordinated Sorghum Improvement 

Project. 

 

To arrest the declining sorghum demand in the country, he stated that it is necessary to 

create a viable market for sorghum through technologies enhancing alternate use of 
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sorghum, especially to produce bioethanol from sweet sorghum, beer and potable alcohol 

from good sorghum grain, and starch and cattle feed from other sorghums.  This can be 

achieved by establishing sorghum based ethanol, starch, beer and potable alcohol 

industries right in the sorghum growing areas.  This will help in economical production of 

value-added products and more profitability from sorghum to poor farmers. 

 

Sorghum research in the country has delivered many potential hybrids and varieties, but 

the yield gap between that at farm level and at research stations have widened.  This is 

because of missing links that need to be addressed through sound extension strategies and 

through better forward-and backward-linkages.  For this, a change in system of operation 

is required.  Each researcher himself should incorporate extension and commercialization 

activities in his work plan and work to reach the consumer, industry, and the farmer.   

 

3. Chairman’s remarks (Dr. SN Shukla) 
 

Dr. SN Shukla, delivering the chairman’s remarks indicated that to enable sorghum to 

regain the pre-eminent position, it is necessary to change governmental policies, include 

sorghum in public distribution system, establish linkages with industries to produce 

value-added sorghum products, and make sorghum to be a part of ‘national food security 

mission’.  These steps will help to usher livelihood, and nutritional security through 

sorghum. He also called upon the scientists to work with greater dedication and devise 

strategies to develop technologies that will enable increased yield, productivity and 

profitability to the farmers in the context of changing climate scenario and national food 

security. 

 

He felt that the major challenge facing sorghum research and development workers is to 

provide technologies that will enable the agricultural sector to affect transformation of 

"subsistence farming" to a sustainable "market-oriented" enterprise successfully 

competing with rest of the world. Therefore, we are developing strategies for resolving 

the constraints which inhibit the increased use of improved technologies in a cost-

effective manner. The higher scope for industrial utilization, livestock development 

through quality forage and enhanced utilization of grain by poultry, and potable alcohol 

industries, and sweet stalk juice by biofuel industry will aid increased income to sorghum 

cultivators, industries and exporters. Therefore, sorghum can be called as industrial crop 

rather than poor man’s crop. Significant scope for export of hybrid seed for international 

markets is a new opportunity. 

 

Today, the market demands good quality grain and stover from rabi sorghum and fodder 

sorghums, sweet sorghum for industry, and better quality kharif grains for specific end-
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uses.  Enhancing value-addition and industrial use of sorghum is the need of the day.  

This can be achieved through professional scientific approach and mutually profitable 

public-public, and public-private partnerships to harness the strength of both the sectors 

for the good of the farming communities. 

 
Setting up of starch, beer, bio-ethanol and potable alcohol industries in sorghum growing 

areas is an immediate need.  If done, it will economize the production process and bring 

in more profits to the sorghum growers.  To realize this, we need continuous dialogue 

between research institutions and industries.  Marketing sorghum for poultry and cattle 

feed industry needs strengthening, since maize is being diverted for bioethanol production 

worldwide, he said.  For restoring the sorghum area, we need to deliver what market 

needs and what the sorghum farmer wants, under the changed circumstances.  There 

should be further emphasis on developing good dual-purpose sorghum varieties and 

forage types to usher in food and livestock security. 

 
4. Release of publications 
 

On this occasion, following publications were released by the dignitaries. 

1. Sorghum shootfly (Book)  
Authors: Drs.PG Padmaja, R Madhusudhana & N Seetharama 
Released By Dr.SN Shukla, Former ADG (FFC), ICAR 
 
2. Major weeds of sorghum (Book) 
Author: JS Mishra & N Seetharama 
Released By Dr. P Subbaian, Registrar, TNAU, Coimbatore 
 
3. Indian sorghum landraces (A pamphlet) 
Authors: Dr. M Elangovan and others 
Released By Dr. M Paramathma, Dir. of Res., TNAU, Coimbatore 
 
4. Bioethanol production from sweet sorghum (CD of the film) 
Authors: Drs. SS Rao and others 
Released By Dr. K Thiyagarajan, Director, CPB&G, TNAU 
 
5. Delicious sorghum foods (Book in Hindi) 
Authors: Drs. CV Ratnavathi, Mahesh Kumar, JS Mishra & VR Bhagwat 
Released By Dr. N Seetharama, Director & PC, DSR 

 

The AICSIP and the Society for Millets Research felicitated all the retiring sorghum 

workers along with Dr. SN Shukla, former Assistant Director General (F&FC), ICAR-

New Delhi for their yeomen service for the cause of sorghum. 

 

Dr. K Thiyagarajan, Director, Centre for Plant Breeding and Genetics, TNAU, 

Coimbatore offered Vote of thanks. 
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Session IV: Presentation of AICSIP progress report 2009-10 
 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman : Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs IK Das & P Rajendra Kumar 

 
 

In this session, principal investigators (PIs) of 11 different thematic areas/ disciplines 

presented the progress in research during 2009-10.  The thematic areas included genetic 

resource management, sorghum breeding (grain, forage and dual-purpose and sweet 

sorghum), agronomy, physiology, entomology, pathology, nucleus & breeder seed 

production, DUS and frontline demonstrations.  Details of progress made during the 

period have been documented in Book No.2 (Report of the AICSIP Coordinating Team 

2009-10, pp.7-22).  

 

The following comments and suggestions emerged that need urgent follow-up: 

 

1. General comments and suggestions 
 It was observed that many centres did not send their data to the respective PIs in 

the specified format, and within stipulated time. In some cases, though data were 

sent, many important and critical parameters such as date of sowing, date of 

harvesting, etc. were missing. The chairman viewed this as a matter of serious 

concern and advised the group that once agreed to conduct a particular trial; the 

concerned centre (including voluntary centres) must comply with the set rules and 

guidelines of the AICRP system and send the complete data set in agreed format, 

in time. 

(Action: All Centres) 

 PIs of the respective program need to actively communicate with the AICSIP 

scientists and ensure that particular information has actually reached the recipient 

in time. Scientists at the AICSIP centres, on the other hand, must regularly check 

e-mail that is accessible at all the centres. Apart from e-mail, alternative means of 

communication should also be used in case of urgency. 

(Action: All PIs, all centres) 

 In case of a variety or a hybrid from the private sector being used as check, the 

seeds of the variety should be made available for testing, at least for four 

consecutive years.  

(Action: Private seed companies) 
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 Material Transfer Agreement (MTA) among the AICSIP centres was felt 

necessary for utilizing the breeding materials for research purpose. This not only 

brings the responsibility to protect the material by the user but also gives 

acknowledgement to other’s work.  

(Action: PIs & AICSIP centres) 

 

2. Specific comments and suggestions 
 Co-chairman suggested that all the sorghum germplasm materials (excluding the 

essential working stocks) should be stored at NBPGR Regional Station at 

Hyderabad. The working collections should be stored at the existing facility at 

DSR, and selectively at AICSIP stations.  

(Action: Dr M Elangovan) 

 Details of germplasm collection till date must be compiled and documented. The 

vision of germplasm collection for next 5 years especially on areas that are 

unexplored and need concentration should be brought out.  

(Action: Dr M Elangovan) 

 Existing zonation pattern of sorghum growing regions may be simplified based on 

agro-climatic conditions of the region rather than state (political) boundaries.   

(Action: Project Coordinator) 

 Some strategies need to be adopted to speed up the rabi sorghum breeding, 

especially advancement of generations in quick succession.  PC suggested that it 

can be taken up in controlled conditions under glasshouse or in off-season 

nurseries.  

(Action: Drs Prabakar & SS Rao) 

 Chairman Dr. SN Shukla re-emphasized the need to develop adequate artificial 

screening facilities for precise identification of disease and pest resistance. PIs of 

pathology and entomology should take initiative to develop these facilities in 

consultation with PC. 

 (Action: Drs AV Gadewar & VR Bhagwat with PC) 

 Chairman also advised the group on the necessity of critical inputs from plant 

protection group keeping in mind the ever changing and dynamic nature of pest 

and pathogen population. He emphasized that pathologists and entomologists must 

be involved at each and every step of the resistance breeding programs.  

(Action: All PIs) 

 IPM modules based on 2-3 years data needs to be further validated, cost-benefit 

ratio estimated and registration of particular chemical for use in sorghum should 

be confirmed before popularizing. Applicability of the modules should also be 

tested across varieties and target locations. 

(Action: Dr VR Bhagwat) 
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 The possibility of testing material against shoot fly resistance in a few centres 

especially when biotypes are not yet reported, needs to be looked into for stability 

analysis of shoot fly resistance. Testing should be done in both the seasons (rabi & 

kharif) as many times as resistance observed in one season does not hold good in 

other and vice versa.  

(Action: Entomology group) 

 Regarding fertilizer use  experiment   in  agronomy,  chairman suggested that 

cost-benefit ratio of using high doses of nutrients (150 % RDF) may be worked 

out.  Such data is useful to explore the potential of genotype.  

(Action: Dr JS Mishra) 

 The potential of growing sorghum in rice-fallow need to be assessed both for 

grain as well as fodder purposes across eastern India. There is a need to identify 

genotypes suitable for the rice fallows; both varieties and hybrids must be tested. 

(Action: Dr.JS Mishra) 

 For achieving better yield maximization in sorghum, it is very much essential to 

have data on soil macro- and micro-nutrient analysis.       

(Action: Agronomy group) 

 Effective collaboration may be developed with private industries involved in 

sweet sorghum utilization/ ethanol production to make justifiable the use of funds 

on the sweet sorghum research.  

(Action: SS Rao) 

 Encouraging results of FLDs should be compiled and communicated to higher 

authorities through the PC so that impact of the program can be assessed. 

(Action: Extension group) 

 

Dr. SN Sukla, Former ADG (FFC), ICAR giving away the Plant Germplasm 
Registration Certificates to AICSIP centres who have registered their novel 

genetic stocks with NBPGR 
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Session V: Seed & germplasm-related issues 
 

Chairman :  Dr M Paramathama, Director of Research TNAU 

Co-chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs : Drs B Venkatesh Bhat & Rajendra R Chapke 

 
 
Dr. Vilas Tonapi elaborated on the BSP, DUS and Mega-seed Project activities at DSR 
and AICSIP centres. The BSP-I breeder seed production target was fully met with the 
production of 272 quintal of breeder seeds. A total of 643 kg of nuclear seed was 
produced against the allocation of 652 kg. 
 
Under DUS testing, 9 candidate varieties from private sector have completed 2 years of 
mandatory testing, for PPV&FRA, New Delhi. Testing of many others are in progress. So 
far, 131 entries in the second year of testing of AVT & AHT of AICSIP have been 
characterized for DUS traits.   
 
A total of 93 quintals of seeds were produced under the mega seed project. 11 certificates 
have been received from PPV&FRA for the protection of sorghum cultivars. Following 
issues were deliberated: 
 

1. Developing cost-effective and reliable research and product development strategies to 
meet market demands.  Put in place a robust product development ensuring 
profitability at farm level 

2. Develop only hybrids whose parents flower at same time (no nicking problem), if 
possibly even with tillers in R lines. 

3. Standardize seed production technology for target areas and protect new cultivars 
before licensing. 

4. Involving private sector in multi-location trials, strip plot testing, and also in large-
scale seed production and popularization of cultivars. 

5. Establishing mechanisms to enable forming of a consortium with seed agencies for 
research activities. 

6. Development of specific parental lines and sharing based on contractual research. 

7. Trait-specific product development under joint research with industry 

8. Joint research for specific hybrids for a company who may invest in the program; 
joint IP right for the finished products should be encouraged. 

9. Advanced breeding lines can be licensed on cost recovery basis with minimal 
recurring royalty. 
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10. Induction of desired traits in the parental line of the company on contractual research 
mode; this especially applicable if MAS is to be deployed. 

11. Technology products developed on contract/sponsored research be made available to 
the concerned company on exclusive basis, on a case by case basis. 

12. Establish mechanisms for private-funded contract research projects for well-defined 
output.  

13. Providing consultancy and training in niche areas.  

14. Work jointly to make sorghum more sustainable in the changing climate scenario. 

15. Finally, new business plans and models of cooperation especially in this genomic era 
are also influenced by differential IPR practices by different stakeholders. 

 
Shri Venkata Reddy, Secretary, Seedsmen Association, Andhra Pradesh suggested that 
the small and medium seed enterprises who mainly capitalize on public sector hybrids, 
may be given concession in licensing of genotypes in the era of new seed policy. The 
Chairman and Co-chairman observed that the cost of licensing is already low in sorghum, 
but this can be reviewed again for specific hybrids.  Differential policy already exists for 
forage hybrids. 
 
Dr. PK Shrotria, Breeder, GBPUAT, Pantnagar expressed the concern that BSP indent is 
coming for older forage sorghum genotypes and the new ones are not requested. He 
suggested compilation of the forage sorghum indent for DSR against the present practice 
of making it for IGFRI, Jhansi. The Co-Chairman assured that the issue will be taken up 
within the seed project. He also emphasized that older cultivars need to be de-notified if 
they are not relevant.  
 
Dr. AM Patil, Karnataka State Seed Corporation (KSSC), wanted to know whether the 
terms and conditions of licensing of sorghum cultivars are the same for both private seed 
companies and state seed corporations. The Co-chairman clarified that the terms and 
conditions are same in principle and the details can be worked out with Seed Corporations 
on case by case basis for any specific hybrid. Dr. Patil suggested that sorghum cultivars 
specifically released for Karnataka may be readily licensed to KSSC for seed production. 
 
Dr. Kamala, NBPGR, Hyderabad, made a presentation on “Sorghum germplasm status 
and IPR matters”.  She mentioned that more than 19,000 sorghum germplasm are 
conserved in the National gene bank. She presented the details and protocols for sorghum 
germplasm export and import. All collections and international exchanges need prior 
approval from National Biodiversity Authority (NBA). She advised that sorghum 
researchers from SAUs should also need to come forward and register useful genotypes 
with NBPGR, and the later will help to impart novel germplasm for which scientists 
should identify such lines. 
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Session VI: Collaborative research and commercialization 
 
 

Chairman :  Dr M Paramathma, Director of Research, TNAU 

Co-chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs Ashok V Gadewar & Ashwathama 

 
 
Two scientific presentations took place in the session. Session participants also included 
representatives from state seed & private seed production agencies. 
 

1. AICSIP sub-projects 
 
In this session, first presentation on collaborative research and commercialization was 
made by Dr. S Audilakshmi, Principal Scientist, DSR Hyderabad. This AICSIP sub- 
project consists 11 themes with a total sanction of Rs. 335 lakhs and this network includes 
42 Scientists, both from DSR & AICSIP, for three years and Rs. 75.5 lakhs has been 
already released. The project became operational since kharif.  
  
The major themes under which the projects are operational included enhancing resistance 
against abiotic and biotic stresses, nutrition, accelerated development of parental lines etc. 
While presenting work carried in last kharif, it was stated that work was successful in 
transferring genes from wild species to cultivated species of sorghum, imparting 
resistance to shoot flies, standardization of multigrain flour (that of sorghum with bajra, 
wheat, ragi, and soybean flour) using colour grain sources for grain mold resistance, 
development of MS lines from exotic collection and also identification of seven varieties 
resistant to mites.   

 
 
2. Progress report of ICAR-ICRISAT collaborative projects  
 
Next, Dr Belum Reddy of ICRISAT, Hyderabad presented the outcome of ICAR-
ICRISAT partnership projects (SG1: trait based breeding; SG2: marker assisted breeding; 
SG3: insect-host plant resistance; and SG4: bio-intensive approaches). Grain mold 
resistant lines, and B lines with high starch have been identified, validation of QTL for 
staygreen has been done; sugarcane aphid resistant lines, besides bio-agent to manage 
charcoal rot were also identified.  
 
Another proposal ICAR-ICRISAT partnership (umbrella) project was discussed. This has 
objective to improve resistance against biotic & abiotic stresses (SF, GM, CR, foliar 
diseases and drought) in varieties, hybrid parents and parental lines. Besides it also aims 
to develop special traits to improve sorghum marketability. The funding for umbrella 
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project should be explored.  However, there was a suggestion that ICRISAT should aim 
to develop gene constructs for producing transgenics to control different stresses as it has 
facilities and contacts besides resources to carry out these regular activities.  
 
House also discussed commercialization aspects. It was opined that DSR should license 
the finished product like parental lines to industries at a nominal cost that will mutually 
help public & private agencies.  The PC emphasized the need to harmonize all these 
arguments across ICAR institutions. 
 

Dr. P Subbian, Registrar, TNAU lighting the lamp on the inaugural function of 40th 
Annual Sorghum Workshop and later addressing the gathering 
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Session VII:  Finalization of 2010 technical programmes 
 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman : Dr N Seetharama, Director (DSR) & PC (Sorghum) 

 
 
Principal investigators of various disciplines acted as conveners.  Rapporteurs were 
nominated by respective PIs.  The experts from the host University for Respective 
Disciplines were invited for chairing technical sessions. 
 
Each disciplinary group met, discussed, reviewed and improved the technical programme 
for the year 2010-11.  The draft work plans were already circulated by the PIs through e-
mail, and some major discussions took place much before holding the group meeting.   
 
As during the previous years, the draft work plans were circulated to all in much advance, 
and suggestions were sought for AICSIP scientists.  The response was not satisfactory.  In 
future, we must make it a habit to develop new work plans, and draft reports on a 
continuous (incremental) basis so that the involvement is wide, and commitments are 
enhanced. 
 
The proceedings and technical programmes of various disciplines are presented under 
Session IX of this report.  
 
 
 
 
 

 
 

 
 
 

Dr. M Paramathma, Director of Research, TNAU delivering the 
welcome address 
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Session VIII: Presentation of lead topics 
 

Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs VR Bhagwat & KN Ganapathy  

 
 
Lead topics were presented by various scientists viz., Drs. N Seetharama, SS Rao, JS 
Mishra, S Audilakshmi, B Dayakar Rao and Gowri Sajjanar. The themes were related to 
advances in sorghum science: 2010. The discussions followed after presentations are 
given under.  
 
 
1. MAS, transgenics, bioinformatics and allele mining (N Seetharama) 
 
Highlights 
Dr. N Seetharama, highlighted the achievements of DSR during 2009-10 especially on 
basic and strategic research at DSR and further narrated scope for improvement on 
various aspects: development of improved lines from MAS for shoot fly and stay green 
traits, inter-specific hybridization between S. bicolor x S. hewinsonii; developed artificial 
media for culturing of shoot fly; electroantennogram studies on shoot fly volatiles, 
diversity assessment among parental lines.  He emphasized the enormous scope for use of 
bioinformatics and crop informatics, allele mining of genes for major traits, improvement 
of traits related to ethanol (biofuel) production, and control of biotic and abiotic stresses, 
nutritional, processing, crop husbandry and marketing. It was felt that there is need for 
strengthening conventional and modern tools at DSR for advancement in science.  
 
Suggestions 
 New sources of Bmr-6 lines/ genes can be obtained from ICRISAT (has obtained 

from Malawi).  
 Suggestions were made to start sorghum biotechnology work at centers like 

Coimbatore and Rahuri where molecular laboratory facilities on available.  
 Available facilities at DSR may also be used for improvement of sorghum research, 

by developing collaboratively on network projects.     
 
 

2. Second generation biofuels (SS Rao) 
 
Highlights 
One of the emerging areas in sorghum research is the “Second generation biofuels”.  
Importance and various lignocelluloic biomass (bagasse, stover, top, leaves etc.), for 
bioethanol production was highlighted.   
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Suggestions 
 The major focus should be on development of desirable plant type for highly 

digestible sorghum biomass, and on search for new microorganism for fermentation.  
 It was also felt that processing engineers from disciplines like physical and biological 

science may be involved for carrying out biofuel research successfully.  
 It was also mentioned that collection of biomass (except for sugarcane bagasse), could 

be a constraint in India due to unorganized farming on small holdings. 
 
 

3. Opportunities for sorghum in rice fallows (JS Mishra)  
 
Highlights 
Dr. Mishra explained the opportunities of sorghum production in rice fallows and the 
production advantages under the system. The highest yield (8.4 t/ha) was recorded in the 
sorghum cultivar MRS-4094 in rice fallows system.  
 
Suggestions 
 The group underlined the need for screening available early, medium dwarf and bold 

grain types for rice fallow condition; development of hybrids suitable for rice fallows 
may be undertaken initially by screening hybrids under the collaborative breeding 
project at DSR. 

 Focus should be mainly on early and grain types for rice fallows.  
 Suggestions were also made to include intercropping of legumes with sorghum to 

maintain good soil health.  The focus should be on assuring maximum profitability 
with minimal water supply. 

 The dry fodder (stover) can be best utilized by organizing feed blocks. 
 
 

4. Sorghum as feed for animals and poultry (S Audilakshmi) 
 
Highlights 
Dr. S. Audilakshmi elucidated the scope for improvement of sorghum for various grain 
quality traits such as starch composition, protein digestibility and for reducing anti-
nutritional factors.  These could enhance the value of sorghum grain as food, feed and as 
fuel for industrial uses. She further highlighted the need for improvement of yield in 
waxy sorghum (high amylopectin) types which generally yield low.  
 
Suggestions 
 It was decided during discussion that improving grain quality traits should be given 

highest priority. 
 Suggestions were also made to work jointly with PDP, Hyderabad and with NIAN&P, 

Bangalore to further strengthen the research in the areas of poultry and animal feed.  
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5. Crop utilization and marketing (B Dayakar Rao) 
 
Highlights 
The demand of sorghum for use as food and non-food uses were highlighted. More 
emphasis was laid on areas such as development of specific food products, feed for 
poultry and raw materials for ethanol industry. He indicated that the continuous supply of 
product of desired quality is required for promoting sorghum in the industrial sector.  The 
demand and value of the grain can be increased by mixing with other cereals and a 
protein source like soybean meal. 
 
Suggestions 
 Far greater efforts are needed to accomplish the desired goals.  Policy advocacy and 

innovative technologies deserve greater attention. 
 

 

6. MAS for Shoot fly and drought tolerance (Gowri Sajjanar) 
 
Highlights 
Dr. Gowri Sajjanar during her presentation explained the ongoing activities at Bijapur 
centre and importance of molecular tools in sorghum research. She explained molecular 
tools are used for MAS for shoot fly resistance and drought tolerance. Major focus at her 
centre was on transferring QTLs into the materials with otherwise desirable genetic 
background.  
 
Suggestions 
 There is need for accurate phenotyping which enhances the efficiency of selection 

during MAS.  
 More efforts are needs for securing continuity in special project funding. 
  

 

Dr. SN Shukla, Former ADG (FFC), ICAR being felicitated for his 
valuable contribution to the sorghum research programme in India 
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Session IX: Plenary session  
 (Presentation of session-wise recommendation and technical programme of work) 

 
Chairman :  Dr SN Shukla, Former ADG (FFC), ICAR 

Co-chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Rapporteurs :  Drs TG Nageshwar Rao & B Dayakar Rao 

 
 
Session-wise recommendations and technical programs of work were presented by 
individual PIs.  The salient points are summarized below. 
 
Sorghum genetic resources (M Elangovan) 

 Co-Chairman expressed that registration of elite materials is to be done by all the 
centres, at least 40 from AICSIP stations.  From DSR far greater number is 
expected and Dr. Rakshit will assume the coordinative role.  All materials will be 
fingerprinted (~ 100 markers for now). 

 
Grain sorghum (Sujay Rakshit) 

 Rabi program will be discussed separately in rabi planning meeting which will be 
held between June & July, 2010 at Solapur, as has been the practice for last eight 
years. 

 A, B & R lines of the hybrids entering trials should be submitted by all along with 
test hybrids (Action: Dr. Prabhakar for rabi; Dr. Sujay Rakshit for kharif and so 
on). 

 Private companies need not submit the same but for advancements of entries, they 
should continue to supply for 2nd and 3rd years of testing.  They should also give 
an undertaking that in the event the company discontinues with the hybrid, the 
parental materials will be transferred to AICSIP (against MTA) for common use. 

 Seeds to be sent should NOT be treated with insecticides or fungicides; a part of 
the seeds would go to Entomology and Pathology sections for screening against 
pests and diseases.  Later the coordinator of trials will use same dose of chemical, 
for all entries before testing in breeding and agronomy trials. 

 

Sorghum pathology (AV Gadewar) 

 Since pathologist is not available at Coimbatore, Pathology trials should be taken 
up by the breeder and sorghum pathologist from Dharwad centres or from DSR 
will visit Coimbatore and record observations as and when required.  However, 
emphasis will be only on downy mildew. 

 There is an urgent need to develop artificial screening facilities for diseases and 
pests. 

 Dr. AV Gadewar and Dr. VR Bhagwat should prepare a list of requirements of all 
centres to create a world class screening facility under AICSIP, and also explore 
funding opportunities for developing them.  Initially, a series of net work projects 
may be developed for special funding. 
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 Data pertaining to 2-3 years is to be compiled and presented. 
 Studies on epidemics are not important.  However, studies on biotypes and 

pathotypes needs to be strengthened on the type of pests prevalent in a particular 
location. 

 

Sorghum entomology (VR Bhagwat) 

 A 2 page note on recommendations for farmers is to be prepared and submitted; 
same should be planned at website. 

 Current recommendations on production practices are also to be highlighted. 
 

Sorghum agronomy (JS Mishra) 

 Compile packages including fertilizers recommendations, best genotypes for 
intercropping / sole cropping need to be mentioned. 

 Soil data analysis and locations where treatments are responsive need to be given. 
 Major weeds prevalent in various locations need to be highlighted. 

 

Sorghum physiology (SS Rao) 

 Dates of planting of sweet sorghum experiments and locations where the 
experiment is taken up are to be specified clearly. 

 Sweet sorghum trials may be handed over to agronomists as they can manage 
these trials. 

 More basic work needs to be done under Physiology, and good international 
publications must be forthcoming. 

 

Forage & dual-purpose sorghums (C Aruna & AV Umakanth) 

 Bio-chemist at Hisar needs to intensify the work on forage quality, much beyond 
routine screening. 

 Hisar centre should increase efforts on developing forage varieties with improved 
quality and borer resistance. 

 
Sweet sorghum (AV Umakanth) 

 Screening for resistance to insect pests needs to be carried out under artificial 
conditions for at least 2 - 3 years. 

 

Front-line demonstrations (Rajendra Chapke) 

 Data on FLDs need to be compiled, published frequently and progress recorded.  
Otherwise, it may be reduced as a ritual.  

 
Chairman’s concluding remarks (SN Shukla) 

 The Chairman expressed that good piece of work has been done during the last 
year. 

 The final proceedings are to be made at the earliest. 
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 Major recommendations emanating out of the workshop need to be documented  
for website. 

 Research findings which are of practical relevance to the farmers are to be given 
 ICRISATs facilities may be utilized for the improvement of sorghum 

 

Co-chairman’s remarks (N Seetharama) 

 Seed sent for trials should have good quality like 90% germination, etc.,  
 Centres should be in regular touch with national centre. 
 Use good piece of land for experimentation to reduce errors and cultural practices 

should be good. 
 Pool data, write research papers, monographs, etc. 
 Kharif and rabi production technology should be updated. 
 Actively participate in Radio and TV programmes. 
 The varieties/hybrids released by Central varietal release committee are not 

finding place in the concerned state. 
 Record success stories from farmers. 
 Write articles for Jowar samachar; register your entries with NBPGR. 

 

Common to all disciplines 

 E-mail and contact numbers of all staff working in the scheme are to be collected. 
 Significant achievements need to be statistically analyzed and re-written up by all. 
 All scientists must make sincere efforts to secure competitive grants to build-up 

facilities and to engage required for research. 
 
Poster exhibition 
A poster competition for the AICSIP centres was organized with a view to highlight the 
progress in research encompassing cultivar development, plant protection, alternate uses 
of sorghum, innovative food uses to create demand for sorghum consumption and 
industrial utilization.  The committee consisting of Drs. Belum VS Reddy and RP Thakur 
from ICRISAT assessed the quality of posters based on the content, appeal and 
importance of the issues highlighted on 1-10 scale and the following centres bagged 
prizes accordingly. 
 

1st  Prize  - MPUA&T, Udaipur 
2nd Prize - TNAU, Kovilpatti & Coimbatore 
3rd  Prize - MPKV, Rahuri, RVSKVV, Indore & UAS-RS, Bijapur 

 
The meeting concluded with the vote of thanks proposed by Dr. Ganesamurthy, Officer 
In-charge of AICSIP centre at TNAU, Coimbatore.  
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Part C: Proceedings of discipline-wise meetings 
& detailed recommendations 

 

A. Sorghum genetic resources 
 

Chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Convener :  Dr M Elangovan, PI (Germplasm) 

 
    List of participants 

No Name Brief address E-mail  Signature 
All the breeders and Officer In-charges of the AICSIP centres 

 
A. Part 1: Specific issues for the year: 

1. Safety in exchange of genetic stocks 
2. Registration of genetic stocks with the NBPGR  
 

Action Taken Report on agm09 group meeting: 

 
The most significant findings (2-3) during the year 2009-10 in this discipline: 

1. Collection: 107 acc. collected from Bundelkhand regions of Madhya Pradesh & Uttar Pradesh (35), 
North and Kutch regions in Gujarat (36) and South Tamil Nadu (36). Apart from the collections by the 
DSR, a total of 1438 acc. assembled from other sources. 

2. Characterization: 102 acc. (70 acc. from MP & 32 acc. from GJ) were characterized. Out of 15 
essential DUS traits, data for 13 traits were collected. 12 accessions were early, 1 plant was short in 
height, 6 was long panicle, and 1 showed lustrous caryopsis colour. 

3. Utilization 
Sweet sorghum: 39 sweet sorghum F9s were evaluated. The juice volume (60-303ml/pt) and plant height 
(295 – 414 cm) were most variable characters. The field brix (14-20%) and juice brix (14-20%) were same. 
The sucrose percentage ranged from 9.2-17.5% and the reducing sugar ranged from 0.2-2.3%. Nineteen 
entries were found with the stem fresh weight (0.6-0.8 kg/pt), brix 17-21%.  
Scented sorghum: Twenty-four fertile hybrids were observed in the scented sorghum. Among these E 212, E 
213, E 220, E 240, and E 254 were very good restorers. Eight complete sterile also observed and BC1 is 
made. Out of 127 scented sorghum F1s evaluated, scented smell was observed in 30 F1s. Scented sorghums 
are non-tan, has very late (96 days) panicle emergence. The stem is medium thick (2.3 cm), very long plant 
(393 cm). Leaves have dull green midrib colour. The panicle is symmetric shaped with grayed purple 
coloured glumes, white caryopsis and elliptic shaped grain having grayed yellow coloured endosperm colour. 
Typical scented smell like fragrance is observed from flowering stage till the maturity of the caryopsis.  
Grain sorghum: Out of 207 grain sorghum hybrids evaluated, 148 were fertile, 25 sterile and 21 partially 
sterile.  35 male parents were identified as good restorers.  

 
New initiatives      

1. Developing sub-set of core-collections by adding indigenous lines for specific application  
2. Scented sorghum improvement programme with Mauranipur and Indore 
3. Registration of genetic stocks (~40 acc.) 
4. Registration of varieties under common knowledge (at least 3) 

        

S. 
No 

Recommendation Action taken Comments 

1 Assembling of mini-core collection from 
ICRISAT 

A total of 242 acc. of mini-core sorghum collections 
received from ICRISAT 

The material is being multiplied 
during rabi 2009-10 

2 Developing indigenous core collections Rabi landraces are being evaluated for DUS traits Diversified entries identified 
3 Registration of farmers variety Applications of scented sorghum and Malwan were 

submitted under the variety under common 
knowledge with the Plant Authority 

Applications of two varieties 
submitted 
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Part II: Work plan for the year 2010-11 
 
1. Sorghum germplasm collection 
S No Regions/State Collaborator Season/Year 

1 Western Maharashtra CRS – Solapur Rabi (2009-10) 
2 Eastern Maharashtra AICSIP – Akola Kharif – 2010 
3 Kutch regions of Gujarat AICSIP – Deesa Kharif – 2010 
4 South Madhya Pradesh AICSIP – Indore Kharif – 2010 
5 North Uttar Pradesh AICSIP – Mauranipur Kharif – 2010 

 
2. Sorghum germplasm evaluation & utilization 
2.1. Kharif 2010 
S No Experiment/materials Centres Scientists involved Checks 

1 Selection and advancing scented 
sorghum F3s (50 F2s) 

Indore, Mauranipur and 
Hyderabad 

Elangovan, Usha Saxena, and 
Sachan 

Bundela, Indore 
12 and 
Hathikunda 

2 Evaluation of mini-core sorghum 
collections for specific application 
(240 acc.) 

Coimbatore, Indore and 
Hyderabad 

Elangovan, Usha Saxena and 
Ganesamurthy  

SPV 462, CSV 
15 and CSV 25 

3 Evaluation of kharif landraces for 
DUS traits (100 acc.) 

Hyderabad and Indore Elangovan, Usha Saxena CSV 15, CSV 17 
and CSV 25  

4 Preliminary evaluation of kharif 
landraces (107 acc.) 

Surat, Deesa, Indore, 
Mauranipur, Kovilpatti, 
Coimbatore and Hyderabad 

SK Jain, Usha Saxena, Sachan, 
Sankarapandian, Ganesamurthy 
and Elangovan  

CSV 15, CSV 17 
and CSV 25  

 
2.2. Rabi 2010 – 11 
S No Experiment/materials Centres Scientists involved Checks 

1 Selection and advancing rabi 
genotypes (F4s) 

Solapur, Tandur and 
Hyderabad 

Elangovan, Prabhakar and 
Sameer Kumar 

M 35-1, CSV 
216R 

2 Multiplication Indian sorghum 
germplasm 

Hyderabad Elangovan M 35-1, CSV 15, 
CSV 25 

 
B. Weaknesses in the program and how these will be handled 

1. Status of sorghum genetic resources in the centres is not presented by Akola, Pantnagar, Hisar, Surat, 
Dharwad, Bijapur, Rahuri, Parbhani centres.  

2. Registration of genetic stocks with the NBPGR need to be given more priority. Only Rahuri and Hisar 
have registered materials with NBPGR. 

 
C.  Sources of errors or imprecision, and means to exclude them in future 

Genetic stocks exchanged without proper documentation  
 
D.  Learning and information needs for this group / discipline 

All AICSIP Officer In-charges are requested to submit applications for registration of the old SPV genetic 
stocks of their centre with specific traits with the NBPGR 

 
E.  Calendar of events for all major activities and monitorable outputs with dates 2009-10 
S No Activities -2009-10 Proposed dates 

1 Rabi germplasm collection – Maharashtra 15th March 2010 
2 Kharif germplasm collection – Madhya Pradesh 15th October, 2010 
3 Kharif germplasm collection – Gujarat 15th December, 2010 
4 Kharif germplasm collection – Uttar Pradesh 20th November 2010 
5 Characterization of new germplasm, scented sorghum, and evaluation of sweet sorghum 1st December 2010 
6 Completion of statistical analysis of the data 15th January 2011 
7 Completion of reports  25h February, 2011 
8 Registration of trait specific germplasm   28th February 2011 

 
F. Any other issues that specifically concerns this group.  

Exchange of materials, registrations, and request of materials must be informed and forwarded in advance to 
Principal Investigator (Genetic Resources) with a copy to the Project Coordinator 
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G.  Any other issue that is relevant to Indian sorghum researchers, development institutions and 
industry that your group needs to pursue. 

Status of sorghum germplasm collection in India must be compiled with the available exploration reports to 
develop a roadmap for the future explorations and utilization 

 
H. Publication 

1. Three research article on germplasm collection & evaluation from Tamil Nadu, Uttar Pradesh and 
Rajasthan 

2. Catalogue on rabi sorghum collections 
3. Status of sorghum germplasm collection in India 

 
I. Registration 

Approximately 40 shoot fly resistant, stem borer resistant, drought tolerant, saline tolerant, leafy disease 
resistant, high grain yielding, high brix, and high biomass genetic stocks will be registered with the NBPGR, 
New Delhi 

 
Main recommendations  

1. Documentation on the status of sorghum genetic resources exploration  
2. All the genetic stocks dropped out in all the disciplines at the IVT or AVT levels having specific traits of 

economic importance must be encouraged to register with the NBPGR. 
3. The MTA is not uniform with different universities, and uniformity should be maintained by all the centres 

to document all the germplasm exchange and utilization 
4. All the local collections with the passport data and seed must be submitted to the germplasm unit at 

DSR for conservation 
5. The import and export of the material without intimating biodiversity authority is illegal. The germplasm 

conserved at the respective centres / universities / NBPGR / DSR are the national property. The 
procedure for import / export of these materials must be done on the guidelines of the National 
Biodiversity Authority. The materials can only be sent when you have collaborative project with MoA and 
approved by the Government of India (GoI) / DARE in case of AICSIP / DSR. 

 
Sorghum genetic stocks identified for registration during agm10 

 
S No Acc. No Identified trait Centre 

1 SPV 2009 (SSS 53) Leaf parameters, brix (%), IVDMD (%), stem borer 
resistant 

All India 

2 SPV 2010 (SSS 62) Leaf-stem ratio, digestibility dry matter, zonate leaf spot 
resistant 

All India 

3 E 124, E 222, E 249, E 250, 
ERN 9, ERN 7, ERN 3, ERN 15 

Drought tolerant Deesa 

4 SPSSV 41 (SSS 22) Grain yield, Juice brix (%), TSS (%), Sucrose (%), 
Bioethanol, stem borer resistant, ergot resistant, rust 
resistant  

All India 

5 SPSSV 42 (SSS 42) Grain yield, TSS (%), stem borer resistant, downy mildew 
resistant, ergot resistant, anthracnose resistant, zonate 
leaf spot resistant 

All India 

6 SPSSV 43 (SSS 60) Grain yield, Juice brix (%), TSS (%), grain mold resistant, 
ergot resistant, rust resistant, leaf blight resistant, zonate 
leaf spot resistant 

All India 

7 EG 91, EG 97, EG 103, E 227, 
E 228, E 234, E 237, E 254 

Shoot fly resistant All India 
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B. Sorghum breeding - Grain sorghum 
 

Chairman :  Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Conveners :  Drs Sujay Rakshit, PI (Grain sorghum) &  S Audilakshmi 

Rapporteurs :  Drs RB Ghorade & Sunil S Gomashe 

 
List of participants 
S.No. Name & Centre / Company E-mail Contact No. 

1 S Audilakshmi, DSR audilakshmi@sorghum.res.in 09866190709 
2 VP Kataria, Indore vijaypal.kataria@yahoo.com 09827734696 
3 Usha Saxena, Indore umsax@rediffmail.com 09425351213 
4 V Kamala, NBPGR-RS. Hyderabad kgksvp@gmail.com 09849211356 
5 SK Jain, Deesa skjain_sdau@yahoo.co.in 09727503876 
6 K Ganesamurthy, Coimbatore coimbatore@sorghum.res.in 09360339737 
7 G Girish, ARS-Gulbarga Girish.cowpea@gmail.com 09448843474 
8 Kalpesh Patel, Krishidhan Seeds Ltd. kalpeshkumarpatel@krishidhanseeds.com 09924125473 
9 RB Ghorade, Akola akola@sorghum.res.in 09850723706 
10 BD Jadhav, Surat surat@sorghum.res.in, 

suratsorghum@rediffmail.com 
 

11 MK Gangani, Surat mkgangani_2004@yahoo.com  
12 BD Biradar, Bijapur srsorghumbreeder@rediffmail.com 09448817028 
13 DK Jain, Udaipur udaipur@sorghum.res.in 09460894645 
14 SP Sachan, Mauranipur  09450155394 
15 A Trivikrama Reddy, Nandyal atr2050@gmail.com 09703449804 
16 KN Gapathy, DSR ganapathy@sorghum.res.in 09951469469 
17 Sunil Gomashe, DSR sunil@sorghum.res.in 09550276732 
18 KR Reddy, New Genes Pvt. Ltd. nugeneshyd@gmail.com 09490493940 
19 MY Samdur, DSR-Solapur samdur@sorghum.res.in 09407136214 
20 Belum VS Reddy, ICRISAT   
21 Prabhakar, DSR-Solapur prabhakar@sorghum.res.in 09860821217 
22 MV Nagesh Kumar, Palem   mvnag@rediffmail.com 09440587540 
23 Lakshmi Narayanan, RRS-Arrupukkottai GENELAKSHMI@rediffmail.com 09443711973 
24 Vilas A Tonapi, DSR tonapi@sorghum.res.in 09490036584 
25 SS Ambekar, Parbhani parbhani@sorghum.res.in  
26 P Rajendra Kumar, DSR rajendra@sorghum.res.in 09848186445 
27 Sujay Rakshit, DSR rakshit@sorghum.res.in 09492430207, 09700655300 
28 Sankarpandian R, Kovilpatti kovilpatti@sorghum.res.in 09894304835 

 
Action Taken Report on agm09 group meeting 
S No. Recommendation Action taken Comments 
Kharif 2010 

1 AVHT AHT with 13 entries and 3 checks was 
constituted and sent to 30 locations.  

Seeds of SPV 1882 (Parbhani), SPV 1885 
(Indore), SPH 1633 (BioSeeds), SPH 1630 
(BioSeeds), SPH 1632 (Bisco BioSci), 
SPH 1640 (Parbhani) and SPH 1641  
(Parbhani) were not received, hence, not 
included in the trial. Data from 21 locations 
included in the analysis. 

2 IVHT IVHT with 10 hybrids, 12 varieties and 6 
checks was sent to 24 locations. 

Data from 14 locations were included in 
the analysis. 
 

3 PLT PLT with 80 parental lines was conducted at 
Coimbatore, Dharwad and Udaipur. 

Data from all the three centers have been 
reported. 

4 Late kharif AVHT Late kharif AVHT with 8 entries and 6 checks 
was sent to four locations. 

Seeds of SPV 1876 (Surat), SPV 1881 
(Surat) and SPH 1628 (Ajeet Seeds) were 
not received. Data from Kovilangolam has 
not received and data from Kovilpatti is 
incomplete. 

Rabi 2009-10 
5 Rabi AVHT (Shallow soil) AVHT SS with 24 entries and 4 checks were 

sent to 4 locations. 
Trial is under progress. 
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S No. Recommendation Action taken Comments 
6 Rabi AVHT (Deep soil) AVHT DS with 11 entries and 5 checks were 

sent to 16 locations. 
Trial is under progress. 

7 Rabi IVHT (Shallow soil) IVHT SS with 27 entries and 5 checks were 
sent to 4 locations. 

Trial is under progress. 

8 Rabi IVHT (Deep soil) IVHT SS with 27 entries and 5 checks were 
sent to 5 locations. 

Trial is under progress. 

9 Rabi PLT-I PLT with 25 entries have been sent to 5 
locations. 

Trial is under progress. 

10 Rabi PLT-II PLT with 36 entries have been sent to 4 
locations. 

Trial is under progress. 

11 Evaluation of experimental hybrids 
across locations and combining 
ability studies under team efforts in 
Rabi 2009-10 

52 hybrids in 4 centres and 227 hybrids in one 
location 

Trial is under progress 

12 Evaluation of new crosses (B × B 
and R × R)  (developed in National 
crossing block in last rabi) during 
Rabi 2009-10  

306 F1s at CRS (DSR), Solapur Trial is under progress 

13 Evaluation of rabi F2s for 
agronomic superiority and shoot fly 
resistance under team efforts in 
Rabi 2009-10 

41 crosses in 5 centres Trial is under progress. 

Collaborative breeding 
14 National Collaborative Breeding From the 1000 F2 selections received, more 

than 2500 new selections (F3) were made 
and redistributed to the respective AICSIP 
centres for advancement/further selection. F2 
generation of 534 new crosses made for 
incorporation of different traits was distributed 
to 15 AICSIP centres. 

Selections made from the segregating 
materials distributed during kharif 2009 
were received back from 3 centres 
(Deesa, Udaipur, Coimbatore) which are 
being raised during rabi 2009-10.    

15 Basic and strategic research on 
new thematic areas of research 

Three basic and strategic Sub-projects 
developed. Sub-project A has 11 activities on 
biotic stresses and grain and stover quality; 
Sub-project B with 4 activities on yield 
improvement; and Sub-project C with 3 
activities on health food were developed. The 
3 sub-projects involving 40 DSR-AICSIP 
Scientists and 4 other than ICAR Institute 
scientists were approved with a total budget 
of 75.5 lakhs 

The funds allocated to each scientist were 
distributed. The targets for 2010 were 
finalized during 40th AGM. 

16 Breeders who received breeding 
materials from ICRISAT during the 
field day (Oct 7, 2008) to give the 
details to DSR. 

ICSA-37, ICSA-38, ICSA-89, ICSA-93, ICSA-
333, ICSA-383, ICSA-464 and ICSA-731 were 
found to be promising for ear-head size, 
shape, grain size and grain color at Palem 

Only Palem center has given their 
response 

17 Feedback on germplasm & 
breeding materials received from 
DSR may be given. 

Report on the segregating materials received 
and the selections made at different AICSIP 
centres were sought during crop period and 
after harvest. 

Report on the selections made out of DSR 
breeding materials was received from 6 
AICSIP centres. 

 
A. Most significant findings of Kharif 2009-10  
 
1) AHT 

Out of the entries under AHT I, SPH 1629, SPH 1634, SPH 1635, SPH 1637 and SPH 1644 may be tested 
under AHT II. Out of the hybrids tested SPH 1609, SPH 1606 and SPH 1629 were good performers across 
locations, out of which SPH 1629 was most stable.  
 

2) IVHT 
Among the hybrids under IHT, SPH 1647, SPH 1648, SPH 1649, SPH 1651, SPH 1653, SPH 1654 and SPH 
1655 may be promoted to AHT I across three zones. Similarly, among the varieties under IVT, SPV 1999, 
SPV 2022, SPV 2023 and SPV 2024 may be promoted to AVT I. SPH 1648 among the hybrids had highest 
mean yield, while none of the varieties showed better average performance than the check. SPH 1648 and 
SPH 1649 were highly stable as against SPH 1647, SPH 1653, SPH 1654 etc. Among varieties, SPV 2019 
was relatively stable and good performer.  
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B. Proposed suggestions/recommendations  

1. During the process of deliberation detail discussion was held whether hybrid kharif sorghum breeding 
should be continued under public domain or not. The logic of the participants asking this question was 
that private sector hybrids can fill the requirement. It was observed that most of the hybrids produced by 
the public sector are not reaching to the farmers due to non-availability of seeds. Efforts are needed to 
encourage PPP in popularization of public sector bred hybrids. As there is a separate task force on 
Hybrid Development at DSR, Hyderabad the process of hybrid development at DSR and other centers 
will continue. However it was felt that the major focus of DSR would be on line improvement and 
product-specific line development, which would be shared with the centers for inter-institutional hybrid 
development. At the same time promising parental lines will be put for licensing and only then the 
private sector will be recognized to use the parental lines in hybrid combinations. The group also 
discussed the cost of not developing hybrids in the public sector. The private sector hybrids often 
respond better to inputs; but fodder yields are less. It is necessary to develop a range of hybrids that can 
be used across wider range of environments or seasons. It was concluded that SAUs may increase 
efforts along this direction, while DSR will continue to diversify the genetic base of parental materials.  

2. It was decided that station trial report highlighting percent superiority over comparable check must 
accompany the entry submitted to AICSIP initial evaluation trial, without which the entry will not be 
considered. 

3. Any entry entering second year of testing will be automatically tested for the third year of testing from 
2010 on wards.  

4. It was observed that often entries from private companies passing three years of testing and becoming 
eligible for release are not being proposed for identification by the companies. In case of earlier hybrids 
even after GOI notification the hybrids were not sold in the market. This leads to wastage of resources 
of ICAR and SAUs. It was decided that before entering any entry for second year of testing an 
undertaking would be taken from the private sector contributor that if the entry qualifies for release it, 
would be proposed for release and subsequently commercialized. If the applicant fails to comply, he will 
share the seeds of parental lines with the AICSIP so that seeds of the hybrids will be made available by 
DSR to other producers or farmers. 

5. Before using any line from ICRISAT, the IPR issues associated with those should be properly 
understood to avoid any future complications. Dr BVS Reddy stated that if any genetic stock is 
developed using ICRISAT material the same may be registered but contribution of ICRISAT should be 
acknowledged. 

6. Quantity of seeds to be submitted under various stages of trials are as follows: 
IVT / IHT  : 5 kg 
AVT I / AHT I : 10 kg 
AVT II / AHT II : 15 kg (apart from 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. 

7. Agronomic trial of entries in AHT II/AVT II should be carried out in one center in each zone. 

8. Parental lines of all hybrids under testing should be tested for their synchrony in a few seed growing 
regions during the respective seasons. Therefore, without submission of minimum 100 g of seeds of the 
A line and 50 g each of B and R lines, hybrids will not be tested under AICSIP. 

9. All scientists receiving seeds from DSR for AICSIP trial or for their research must promptly file MTAs in 
full, sign and send back to Coordinator of Trials & Nurseries. 

10. Under AICSIP trials care must be take to protect materials from bird damage, particularly the early and 
tall entries. All the entries should be harvested at most 45 days after flowering. Harvesting whole 
trial/plot in one go should be avoided. 

11. Trials for voluntary locations will be dispatched to the main centers under which the center falls and the 
main center will be responsible for trial execution, data reporting, monitoring of trials and all related 
correspondence with DSR. Calendar of activities will be strictly followed by the centers. 
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C. Shortfall  

1. Those not submitted data in given format: Dharwad, Kanpur, Karad, Kaveri, Mauranipur, Yavatmal and 
Aurangabad  

2. Those not provided required information like date of sowing, date of harvest etc.: Kaveri, Mauranipur, 
Nanded, Aurangabad, Bheemnarayangudi, Bidar, Mahodaya, Surat and Tancha 

3. Those submitted data late: Aklera, Bailhongal, Bhavanisagar, Kanpur, Kaveri, Meerut, Nuzveedu, 
Parbhani, Somnathpur, Udaipur  

4. Those who did not submit MTA or submitted incomplete: Deesa, Devgen, Dharwad, Kanpur, Kaveri, 
Meerut, Nanded, Pratapgarh, Bheemnarayangudi, Digraj, Surat and Tancha  

 
D. Publication plan 2010  

1. Comparison of AMMI and GGE biplots in analyzing MLT data of sorghum . Rakshit et al. (breeders from 
each center, whose data will be used in the paper will be co-author. Station in-charge will decide after 
discussing with the breeders) 

2. Delineation of mega-environment of sorghum testing locations in India. Rakshit et al. (breeders from 
each center, whose data will be used in the paper will be co-author. Station in-charge will decide after 
discussing with the breeders) 

 
E. Proposed AICSIP work plan- Kharif – 2010-11 (Grain sorghum breeding) 
 

I. AHT II 
1. Zone I: SPH 1629, SPH 1634, SPH 1635, SPH 1637 & SPH 1644  
2. Zone II: SPH 1629, SPH 1634, SPH 1635, SPH 1637 & SPH 1644  

 
II.  AHT I 

1. Zone I: SPH 1640, SPH 1641, SPH 1651, SPH 1653, SPH 1654 & SPH 1655  
2. Zone II: SPH 1647, SPH 1648, SPH 1649, SPH 1651, SPH 1654 & SPH 1655  

 
Checks for AHT: CSH 16, CSH 23 
 
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.  AVT I 

1. Zone I: SPV 1882, SPV 1885, SPV 1999, SPV 2000, SPV 2022, SPV 2023, SPV 2024 
2. Zone II: SPV 1999, SPV 2019, SPV 2024 

 
Checks for AVT: CSV 20 (SPV 1616), CSV 15, CSV 17, SPV 462 and CSV 23 
 
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 

 
IV.  IVHT 

As per the proposals by the centers and companies (Station Trial Data must accompany the application) 
Checks for AVT: CSH 16, CSH 23, CSH 25, CSV 20 (SPV 1616), CSV 17, SPV 462 and CSV 23 
Locations for testing: Coimbatore, Palem, Deesa, Udaipur, Surat, Akola, Indore, Pabhani, Dharwad. 
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V.  PLT 
Parental lines of all hybrids under testing should be tested for their synchrony. Minimal required seeds in 
good condition must be sent along with hybrid sent for testing with relevant data on parents. 

 
VI.  Late kharif trial (will be communicated after compilation of late kharif trial data from remaining 

locations) 
 
VII.  Rabi 
 The results of 2008-09 were reviewed and the technical programme for 2009-10 (in progress) was 

finalized during VII Annual Rabi Sorghum Research Planning Meeting, which was held at DSR-Solapur 
on 24th July, 2009. The technical programme in brief is as follows: 

 
Multi-location yield trials 

i. AVHT (shallow soil) : 24 entries and 4 checks were sent to 4 locations 
ii. AVHT (deep soil) : 11 entries and 5 checks were sent to 16 locations 
iii. IVHT (shallow soil) : 27 entries and 5 checks were sent to 4 locations 
iv. IVHT (deep soil) : 27 entries and 5 checks were sent to 5 locations 

 
PLT I:     25 entries have been sent to 5 locations 
PLT II:  36 entries have been sent to 4 locations 

 
 Rabi experimental hybrid evaluation:  52 hybrids in 4 centres and 227 hybrids in one location 
 
 Evaluation of rabi F2s for agronomic superiority and shoot fly resistance under team efforts 
 41 crosses in 5 centres 

 
 

F. Calendar of events for all major activities, and monitor able outputs with dates-2010-11 
 
S 

No 
Activities -2010-11 Proposed dates 

1 Kharif -2010  
2 Submission of trial entries  01 April, 2010 (Multi cut); 30 April, 2010 (Kharif & Late kharif); 

05 August, 2010 (Rabi) 
3 Dispatching of seeds to centers  15 April (Multi cut); 15 May, 2010 (Kharif); 30 July, 2010 (Late 

kharif); 20 August, 2010 (Rabi) 
4 Report on sowings and plant stand 15 July, 2010 (Kharif), 20 September (Late kharif) and 15 

October, 2010 (Rabi) 
5 Shoot fly data As per plan provided by PI, Entomology 
6 Submission of final data 30 November, 2010 (Kharif), 30 January, 2011 (Late kharif) 

and 15 March, 2011 (Rabi) 
7 Completion of statistical analysis of the 

data 
10 January, 2011 (Kharif); 07 Feb, 2011 (Late kharif); 20 April, 
2011 (Rabi) 

8 Completion of all reports in bound form 25 February, 2011 
9 AGM 2011 March, 2011 

10 Proceedings of XXXXI AGM March end, 2011 
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A. Tentative allocation of breeder seed prodn. for 2010-11 as per DAC indent of 2009-10  
(www.seednet.gov.in/2009)  (q) (Indent for 2010-11 awaited from DAC) 

  

S. 
No 

Hybrids 
Parental line/ 

variety 

Base: 
DAC 

indent 
of 2008-
09  (q) 

BSP 
Alloca-
tion (q) 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Rabi Rabi Rabi Rabi Rabi Rabi 
Kharif / 

Rabi Kharif / Rabi Kharif Kharif Kharif Kharif Kharif 

DSR 
ANGR

AU Bijapur Solapur Dharwad Rahuri 
Akola 

 Parbhani 
Indore 

 
Maurani-

pur Udaipur 
Pant-
nagar Surat 

1. CSH 9 296A 1.27 6.00 6.00             

2.  296B 0.80 3.00 3.00             

3.  CS 3541 0.75 1.00 1.00             

4. CSH 14 14A 1.12 6.00 3.00 1.00     2.00       

5.  14B 0.50 3.0 1.50 0.50     1.00       

6.  AKR150 1.18 3.0 1.50 0.50     1.00       

7. CSH15R 104A 0.04 0.50    0.50          

8.  104B 0.05 0.50    0.50          

9.  RS 585 0.01 0.50    0.50          

10. CSH 16 27A 0.57 2.00 2.00             

11.  27B 0.28 1.00 1.00             

12.  C 43 0.46 1.00 1.00             

13. CSH 17 RS 673 0.22 0.50 0.50             

14. CSH 18 9A 0.05 0.50         0.50     

15.  9B 0.04 0.50         0.50     

16.  I - 12 0.04 0.50         0.50     

17. CSH19R R 354 - 0.50       0.50       

18. CSH 22SS  ICSA 38 0.23 0.50 0.50             

19.  ICSB 38 0.22 0.50 0.50             

20.  SSV 84 - 1.00 1.00             

21. CSH 23 MS 7A 0.23 2.00 2.00             
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S. 
No 

Hybrids 
Parental line/ 

variety 

Base: 
DAC 

indent 
of 2008-
09  (q) 

BSP 
Alloca-
tion (q) 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Rabi Rabi Rabi Rabi Rabi Rabi Kharif / 
Rabi 

Kharif / Rabi Kharif Kharif Kharif Kharif Kharif 

DSR ANGR
AU 

Bijapur Solapur Dharwad Rahuri Akola 
 

Parbhani Indore 
 

Maurani-
pur 

Udaipur Pant-
nagar 

Surat 

22.  MS 7B 0.22 1.00 1.00             

23. CSH 20 MF 2219A - 3.00 1.00           2.00  

24.  2219B - 1.50 0.50           1.00  

25.  UPMC 503 - 2.00            2.00  

26. CSH 24 MF ICSA - 3.00            3.00  

27.  ICSB - 2.00            2.00  

28.  PC 6 - 2.00            2.00  

29. CSH 25 PMS 28 A - 3.00 1.00       2.00      

30.  PMS 28 B - 1.50 0.50       1.00      

31.  C 43 0.46 2.00 1.00       1.00      

32. CSH 5 2077 A 0.02 0.50 0.50             

33.  2077 B 0.02 0.50 0.50             

 VARIETIES                

34.  M 35-1 4.25 8.00   8.00           

35.  CSV 13 1.40 2.00          2.00    

36.  CSV 15 2.26 5.00 1.00         2.00 2.00   

37.  CSV 17 - 2.00           2.00   

38.  CSV 20  4.00 4.00             

39.  CSV 21F  1.00             1.00 

40.  CSV 22  1.00      1.00        

41.  CSV 23 0.20 2.00           2.00   

42.  CSV 216R 0.33 1.00      1.00        

43.  SPV 462 0.50 2.00  2.00            
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S. 
No 

Hybrids 
Parental line/ 

variety 

Base: 
DAC 

indent 
of 2008-
09  (q) 

BSP 
Alloca-
tion (q) 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Rabi Rabi Rabi Rabi Rabi Rabi Kharif / 
Rabi 

Kharif / Rabi Kharif Kharif Kharif Kharif Kharif 

DSR ANGR
AU 

Bijapur Solapur Dharwad Rahuri Akola 
 

Parbhani Indore 
 

Maurani-
pur 

Udaipur Pant-
nagar 

Surat 

44.  JJ 938 0.20 1.00         1.00     

45.  JJ 1041 2.10 3.00         3.00     

46.  SPV 1430 0.79 1.00           1.00   

47.  Bundela 0.70 1.00          1.00    

48.  SSV 84  2.00 2.00             

49.  PKV Kranti 1.55 2.00       2.00       

50.  P Jyothi 1.05 2.00        2.00      

51.  P Moti 3.12 4.00        4.00      

52.  PVK 400 - 1.00        1.00      

53.  P.Vasudha 1.21 2.00      2.00        

54.  P.Chitra 11.32 15.00      15.00        

55.  CSV 19SS (RSSV 
9) 

 1.00      1.00      
  

56.  CSV 24SS - 1.00 1.00             

57.  CSV 25 - 1.00     1.00         

58.  SSV 74 - 1.00     1.00         

  Total 39.76 122.00 38.50 4.00 8.00 1.50 2.00 20.00 6.50 11.00 5.50 5.00 7.00 12.00 1.00 
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B. Allocation for nucleus seed production (kg) of sorghum during 2010-11 
 (in quintals) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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.               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.          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.               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 5 
40.  ICSA 467 10 
41.  ICSB 467 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.  SPV 1616 10 
58.  ICSA 38 10 
59.  ICSB 38 5 
60.  SSV 84 10 
61.  MS 7A 10 
62.        7B 5 
63.  RS 627 5 
64.  ANGRAU, Hyderabad SPV 462 10 
65.  NTJ 2 10 
  Total 560 
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C. Sorghum agronomy 
 

Chairman :  Dr P Muthukrishnan, Head (Agronomy), TNAU 

Conveners :  Drs JS Mishra, PI (Agronomy) & MS Raut 

Rapporteurs :  Drs Pushpendra Singh & K Ponnuswamy 
 
List of participants 

No Name of participants Brief address email Contact No. 

1. Dr. P. Muthukrishnan Professor and Head, Agronomy, 
TNAU, Coimbatore 

agronomy@tnau.co.in  09442738576 

2 Dr. K. Ponnuswamy Agronomist,  
TNAU, Coimbatore  

ponnuswamykaruppannan@yahoo.co.in 
Coimbatore@sorghum.res.in 

09791603970 

3 Dr. A. Krisna Agronomist, ARS, Palem palem@sorghum.res.in 09246842322 
4 Dr. V.S. Kubsad  Agronomist, UAS, Dharwad dharwad@orghum.res.in 

vskubsad@rediffmail.com 
09480482288 

5 Dr. A.D. Pawar Agronomist, MPKV, Rahuri rahuri@sorhum.res.in 09822521826 
6 Dr. O.G. Lokhande Agronomist, MAU Parbhani  parbhani@sorghum.res.in 09421389919 
7 Dr. Pushpendra Singh Agronomist, MPAUT,  Udaipur udiapur@sorghum.res.in 09444757408 
8 Dr. N.S. Thakur Agronomist, RVRSAU, CA, 

Indore 
indore@sorghum.res.in 09893570012 

9 Dr. J.P. Singh Agronomist, GBPUAT Pantnagar pantnagar@sorghum.res.in 09760297894 
10 Dr. Z.N. Patel Agronomist, Surat surat@sorghum.res.in 09998803208 
11 Dr. D.S. Rana Agronomist, Hisar hisar@sorghum.res.in 09416044705 
12 Dr. M.S. Raut DSR, Hyderabad solapur@sorghum.res.in 09552103854 
13 Dr. J.S. Mishra DSR, Hyderabad mishra@sorghum.res.in  09618085919 
14. Dr. Chari Appaji DSR, Hyderabad chari@sorghum.res.in  09347221024 
15 Dr. Ch. Sashidher Reddy DSR, Hyderabad sashidher@sorghum.res.in  09490020717 
16 Dr. B.B. Kushwaha Scientist, AICSIP, Indore bbkushwaha@yahoo.co.in  09424876648 
17. Dr. R.R. Chapke Sr.Scientist, DSR, Hyderabad chapke@sorghum.res.in  09010265469 
18  Dr. R. Vigayarhagavan Professor & Head, Training 

Division, TNAU, Coimbatore  
dee@tnau.co.in  09894741144 

 
A. Most significant findings of Kharif-2009-10 
As all the agronomy trials were formulated during 2009 and completed only one season, no recommendation 
could be made. However, the salient findings are as under.   

1. Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed conditions.          
(Significant fertility response was observed up to 100 % RDF in each case). 

 
S.No Types of sorghum Response of entries to fertility 

1. Grain sorghum 
(Zone-I North) 

SPH 1609 and SPH 1606 produced 20-39.8 % higher grain yields over checks (CSH 16 
and CSH 23). 

2. Grain sorghum 
 (Zone-II) 

SPH 11611, SPH 1596, SPH 1615 and SPH 1616 (4446-4791 kg/ha) produced 14.6-
18.1% higher grain yields over checks (CSH 16 and CSH 23). 

3. Dual-purpose Test entries (SPV 1820, SPV 1822) were at par with checks (CSV 23, CSV 15). 
4. Forage sorghum  

(Single cut) 
Test entries (SPV 1846, SPV 1847, SPV 1851) were at par with checks (CSV 21 F, 
HC 308). 

5. Forage sorghum  
(Multi cut) 

Test entries (SPH 1626, SPH 1627) were at par with checks (CSH 20 MF). 

6. Sweet sorghum Test entry (SPSSV 27) was at par with checks (SSV 84, CSV 19SS). 
 
2. Different sorghum genotypes vary in terms of plant architecture and growth behavior and vis-à-vis their 

suitability with pigeonpea for intercropping. Intercropping of sorghum genotype ‘CSH 16’ with pigeon 
pea in 2:1 (PR) row ratio was the most productive and profitable combination at Indore (MP), Palem 
(AP), Dharwad (Karnataka), and Coimbatore (Tamil Nadu). 

3. Sorghum cultivars differ in terms of growth (root and shoot) and biomass production, and hence may 
vary in their nutrient-use efficiency. Sorghum genotype CSH 14 had the highest nutrient-use efficiency 
(NUE) (7.10 kg grain/kg nutrient) at 100 % RDF and CSH 16 (6.87 kg grain/kg nutrient) at 150 % RDF 
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on overall mean basis. However, at Dharwad (Karnataka), CSH 23 with 150% RDF had the highest 
NUE (13.44 kg grain/kg nutrient) followed by Palem (AP) (8.99 kg grain/kg nutrient). 

4. Conservation tillage is gaining importance in view of need for conserving soil and water resources, 
increasing input cost and climate change. In grain sorghum, reduced tillage (2 harrowing + atrazine at 
0.50 kg/ha as pre-em.+ 1 hoeing + hand weeding) was at par with conventional tillage (1 Summer 
ploughing, 2 harrowing + atrazine + hoeing and hand weeding) in terms of yields and profitability. In 
forage sorghum, minimum tillage (1 harrowing + atrazine + hand weeding) being at par with reduced 
and conventional tillage produced higher fodder yields and profits. 

5. Under high input conditions, sorghum cultivar ‘CSH 23’ with 45x15 cm spacing and 150% RDF 
(120:60:60 kg NPK/ha) + 5t FYM/ha produced maximum grain yield at Akola (4158 kg/ha), whereas 
‘CSH 16’ yielded higher at Udaipur (4439 kg/ha), Indore (3443 Kg/ha), and Palem (3113 kg/ha). 

6. Micro-nutrients especially Zn and Fe are becoming limiting factors in sorghum growing vertisols and 
vertic type’s soils. Zn is also essentially required in the animal feeds as it essential for development of 
bones and reproductive systems in animals. Grain sorghum responded foliar application of 0.20% 
ZnSO4+0.50% FeSO4 at Coimbatore where soil was deficient in Zn (0.94 ppm) and sufficient in Fe (5.9 
ppm) and Dharwad. Soil application of ZnSO4 and FeSO4 each at 15 kg/ha produced highest yield at 
Akola. In forage sorghum application of ZnSO4 at 15 kg/ha in soil followed by foliar spray (0.20%) at 15 
and 30 days after sowing at Udaipur and Ludhiana and foliar application of 0.20% ZnSO4+0.50% FeSO4 
at Pantnagar produced maximum fodder yields. 

7. Weeds are major limiting factor in increasing the productivity of kharif grain sorghum. The dominant 
weeds in sorghum were broad-leaved (Parthenium hysterophorus, Amaranthus viridis, Digera arvensis, 
Commelina benghalensis, Trianthema monogyna, Euphorbia microphylla, Eclipta alba, Cyanotis 
axillaris).Weeds caused 21.5% reduction in grain yield at Akola to as high as 92% at Palem. Growing 
CSH 16 and pre-emergence application of atrazine at 0.50 kg/ha followed by 1 hand weeding at 30 days 
after sowing was the most effective and economical to control weeds. 

 
B. Proposed technical programme for kharif 2010-11 
 
Experiments 
 
1K. Response of pre-released sorghum genotypes to different fertility [(native fertility, 50% RDF, RDF 
(80, 40, 40 kg NPK/ha) and 150% RDF)] 
 

S.No Types of sorghum Test entries Checks Locations 
1. Grain sorghum 

(Zone - I North) 
SPH 1629, SPH 1634, SPH 
1637, 1635 & 1644 

CSH 16, CSH 23 
CSH 25 

Mauranipur, Deesa, Udaipur 

2. Grain sorghum 
 (Zone – I South) 

SPH 1629, SPH 1635, SPH 
1637, SPH 1644 

CSH 16,  
CSH 23, CSH 25 

Palem, Coimbatore 

3. Grain sorghum  
(Zone – II) 

SPH 1629, SPH 1634, SPH 
1637, 1635 & 1644 

CSH 16, CSH 23, 
CSH 25 

Akola, Surat,  Indore, Solapur, 
Parbhani, Dharwad 

4. Late kharif    Madhira, Kovilpatti 
5. Dual-purpose SPV 1870, 1871, 1862 CS V 23 Surat, Indore, Udaipur, Mauranipur, 

Palem, Coimbatore 
6. Forage sorghum  

(Multi cut) 
SPH 1622 CSH 20MF, CSH 

24MF 
Pantnagar, Dharwad, Solapur, 
Udaipur 

7. Sweet sorghum SPSSV 35, SPSSH 30 CSV 19SS, CSH 
22SS 

Akola, Indore, Solapur, Dharwad 

 
1. Weed management in kharif sorghum for higher input-use efficiency 
2. Conservation tillage, moisture and nutrient management 
3. Evaluation of sorghum genotypes for mineral efficiency and  
4. Sorghum-based intercropping systems for different eco-regions 

 
As all these above (2-5) trials were formulated during last year (2009), the same will be continued with major 
emphasis on 

1. Nutrient analysis of soil (including micronutrients Fe and Zn) and uptake by plants 
2. Soil moisture content (initial at sowing, and more later), especially in conservation tillage 

experiment 
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3. Fodder quality parameters 
4. Soil organic carbon in conservation tillage experiments 
5. Nutrient uptake by weeds in weed control trail 
6. Economics of sorghum production 

 
New initiatives 

1. Evaluation of sorghum cultivars under conservation tillage – Palem, Udaipur, Parbhani 
2. Drip irrigation in rabi sorghum for yield maximization - Parbhani 
3. Evaluation of weeding tools and implements for weed management – Coimbatore, Dharwad, 

Indore, Akola   
 
C. Publication plan 2010 – 11 

1. Compendium of improved crop management technologies for sorghum  
2. Compilation of two years trial data for research paper in Indian Journal of Agricultural Sciences and 

Indian Journal of Agronomy (moisture conservation technique, nutrient management) 
 
D. Spill-over research works 

1. Plant samples to be analyzed for nutrients uptake by all the Centres  
2. Complete (replicated) data of intercropping trial (Coimbatore, Indore, Palem, Akola, Dharwad) 
3. Data of late-kharif trials (Madhira and Kovilpatti) 

 
E. Calendar of events for all major activities, and monitorable outputs with dates - 2010-11 

 

S.No Activities  - 2010 - 11 Proposed dates 
 Kharif - 2010  

01 Submission of trial entries  15 April, 2010 
02 Dispatching of seeds to centers  31 May, 2010 
03 Receipt of seeds & compliance 15 June, 2010 
04 Planting of trials by centers By 1st week of July 
05 Report on sowings and plant stand By 31st July  
06 Submission of final data booklets  30th November, 2010 (Kharif) 
07 Submission of publications  31st December, 2010 
 AGM-11 Preparation  

08 Completion of statistical analysis of the data 31st December 2010 (Kharif) 
09 Uploading of data on internet soon after data analysis 10th January,  2011 
10 Completion of all reports in bound form 10th February, 2011 
11 AGM 2011- XXXXI Annual pre-group meeting First fortnight,  February, 2011 
12 AGM 2011- XXXXI  Annual final group meeting Fourth fortnight, February, 2011 
13 Proceedings of XXXXI-AGM11 2nd  week of March 2011 

 
 

 
Detailed Technical Programme of core Agronomy trials Kharif 2010-11 

 
2K. Evaluation of promising sorghum hybrids and varieties for intercropping system (Repeated during II year) 
 

Intercropping systems Centres Sorghum genotypes 
Sorghum + Pigeonpea (2:1) 
 

Coimbatore, Palem, Indore, Dharwad, Parbhani, 
Mauranipur ) 

Hybrids: CSH 16, CSH 23 
Variety: CSV 15, SPV 1616 
Local check 
Sole crop of all sorghum genotypes &  sole 
crop of pigeonpea /soybean 

Sorghum + Soybean (1:2) Indore, Surat 

 
Design: 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 
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3K. Evaluation of sorghum genotypes for nutrient-use efficiency (Repeated during II year) 
Centres:  Dharwad, Indore, Udaipur, Coimbatore, Parbhani, Surat, Palem  
Treatments - Main-plot (3) 

1. Native fertility (control) 
2. 100% RDF  (80:40:40 kg NPK/ha) through inorganic 
3. 150% RDF (120:60:60 kg NPK/ha) through inorganic 

Sub plot : (hybrids: CSH 14, CSH 16, CSH 23, Varieties: SPV 462, CSV 15, CSV 17, CSV 23, SPV 1616) 
Design: Split plot; 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 
 
4K. Tillage and integrated nutrient management in kharif grain and forage sorghum (Repeated during II year) 
Centres:  Grain sorghum: Dharwad, Coimbatore, Akola, Parbhani, Indore, Udaipur  
 Forage-single cut:  Pantnagar and Hisar. 
Treatment- Main plot: Tillage practices (3)   

1. Conventional tillage (1 summer ploughing (before monsoon)+2 harrowing + atrazine as pre-em+ 1 hoeing + 1 
hand weeding) 

2. Reduced tillage (2 harrowing + atrazine as pre-em+ 1 hoeing + 1 hand  weeding) 
3. Minimum tillage (1 harrowing + atrazine as pre-em+ 1 hand weeding) 

Sub plot (nutrient management) 
1. 100 % RDF through inorganic 
2. 75% RDF through inorganic + 5 t FYM/ha 
3. 50% RDF through inorganic + 2.5 t FYM/ha + Azotobactor + PSB 
4. Control (Native fertility) 

Design: Split plot; Replications: 3; Genotype: CSH 16 (for grain sorghum) and HC 308 (For forage sorghum);  
Note: For forage, hand weeding is not needed 
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 (for forage sorghum, recommended spacing of the region may be used) 
 
5K. Response of kharif grain and forage sorghum to micronutrients (Zn and Fe) (Repeated during II year) 
Centres:  Grain sorghum (CSH 23):  Dharwad, Coimbatore, Akola, Parbhani, Indore 

Forage sorghum (HC 308):  Hisar, Pantnagar, Udaipur, Ludhiana 
Treatments 

1. RDF+ ZnSO4 25 kg/ha (soil application at sowing) 
2. RDF+ FeSO4 25 kg/ha (soil application at sowing) 
3. RDF+ 0.2% ZnSO4 foliar application at 15 and 30 days after sowing 
4. RDF+ 0.5% FeSO4 foliar application at 15 and 30 days after sowing 
5. RDF+ 15 kg ZnSO4 at sowing+ 0.2% ZnSO4 foliar application at 15 and 30 days after sowing 
6. RDF+ 15 kg FeSO4 at sowing + 0.5% FeSO4 foliar application at 15 and 30 days after sowing 
7. RDF+ Soil application of 15 kg ZnSO4+15 Kg FeSO4  
8. RDF+ foliar application of 0.2% ZnSO4+0.5%FeSO4 
9. RDF alone 
10. Control (Native fertility)  

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 (for forage sorghum, recommended spacing of the region may be used) 
 
6K. Weed suppressing ability of sorghum cultivars under different weed management practices (Reptd. during II year) 
Centres (10): Coimbatore, Palem, Dharwad, Parbhani, Akola, Indore, Udaipur, Mauranipur 
Treatments - Main plot (weed management practices): 4 

1. Weedy check 
2. Weed free check (removing weeds as and when they emerge) 
3. Atrazine at 0.50 kg/ha as pre-emergence alone 
4. Atrazine at 0.50 kg/ha as pre-emergence + 1 hand weeding at 30 days after sowing 
5. Intercropping with cowpea + 1 hand weeding 

Sub plot (cultivars): 4 - CSH 16, CSH 23, SPV 1616 and local 
Design: Split plot; 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  
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New initiatives 
Based on the group discussion of Agronomists the following trials are programmed 
i.  Evaluation of sorghum genotypes under conservation tillage (Udaipur, Palem, Parbhani) 
Treatments- Main plot (Tillage): Conventional; Minimum; Zero  
Sub plots (Genotypes): CSH 16, CSH 23, CSH 25, CSV 15, CSV 20, CSV 23 
Design : Strip plot ; 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  
 
ii. Evaluation of weeding tools and implements in kharif sorghum (Coimbatore, Dharwad, Indore, Akola) 
Treatments  
1. Weedy check 
2. Weed free (hand weeding twice manually at 20 & 40 DAS) 
3. Atrazine @0.50 kg/ha + one hand weeding at 30 DAS 
4. Atrazine @0.50 kg/ha + power weeder weeding at 30 DAS 
5. Atrazine @0.50 kg/ha + twin wheel hoe weeder at 30 DAS 
6. Hand weeding at 20 DAS + wheel hoe weeder at 40 DAS 
7. Hand weeding at 20 DAS + power weeder at 40 DAS 
8. Atrazine @ 0.50 kg/ha as pre-emergence followed by 2,4 – D @ 0.50 kg/ha at 25 DAS 

 
Design : 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  

 
iii.  Drip irrigation in rabi sorghum – Parbhani 
 
Observations to be recorded:  
Observation on 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 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 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 (%) 
12. Nutrient  (NPK) uptake by grain and stover (kg/ha)  
13. Weekly 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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Frontline demonstrations (FLDs) on sorghum during 2010-11 
 
 

Convener :  Dr Rajendra Chapke, PI (FLDs) 

 
 
The technical programme of FLDs 2010-11 was explained by Dr. RR Chapke. FLDs will be conducted on 60 

ha during kharif 2010 and on 190 ha during rabi 2010-11 including rice-fallows FLDs in anticipation of 

receiving funds from the ministry. 

 

The Chairman suggested to the AICSIP centres for implementation the FLDs very systematically but under 

the guidance of the AICSIP’s scientists only. He said that it was also equally important programme as 

others.  

 

As in the past, so many years, the issue of timely release of funds by Ministry of Agriculture was discussed.  

It was again decided, in the absence of actual receipt of funds, FLDs may be conducted only if the centres 

had their own resources.  However, the Co-chairman emphasized that the FLDs data (sowing and yield) 

need to be sent in time, and to submit AUC certificates as early as possible to get the funds from the ministry 

in time for 2010-11 FLDs. 

 

The Chairman suggested organizing FLDs and maintaining good rapport with the famers to get realistic 

data. He also stressed to provide support data and record success stories at each centre 
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D. Sorghum physiology 
 

Chairman :  Dr. M Vijaya Lakshmi, Professor & Head (Physiology) 

Convener :  Dr SS Rao, PI (Physiology) 

Rapporteur :  Dr SV Nirmal 
 
List of participants 

No Name Brief address E-mail 

1. Dr SS Rao DSR, Hyderabad ssrao@sorghum.res.in 

2. Dr AV Umakanth DSR, Hyderabad umakanth@sorghum.res.in   
3. Dr B Venkatesh Bhat DSR, Hyderabad bhatv@sorghum.res.in, 
4. M Elangovan DSR, Hyderabad elangovan@sorghum.res.in 
5. Dr. K Ganeshamurty TNAU,  coimbatore@sorghum.res.in 
6. Dr M Elangovan DSR, Hyderabad elangovan@sorghum.res.in 
7. Dr Aswathama VH RARS, Bijapur bijapur@sorghum.res.in 
8. Dr. P Srinivasa Rao ICRISAT, Hyderabad p.srinivasarao@cgiar.org 
9. Dr S R Gadakh MPKV, Rahuri rahuri@sorghum.res.in 
10 Dr UD Chavan MPKV, Rahuri rahuri@sorghum.res.in 
11 Dr MS Shinde MPKV, Rahuri rahuri@sorghum.res.in 
12 Dr US Dalvi MPKV, Rahuri rahuri@sorghum.res.in 
13 Dr S V Nirmal, MPKV, Rahuri rahuri@sorghum.res.in 
14 Dr N R Patil MPKV, Rahuri rahuri@sorghum.res.in 
15 Dr A R Gaikwad MPKV, Rahuri rahuri@sorghum.res.in 
16 Dr Vrijendra Singh,  NARI, Phaltan Phaltan@sorghum.res.in 
17 Dr Anayatullah Siddique NARI, Phaltan Phaltan@sorghum.res.in 
18 Dr M V Nagesh Kumar ANGRAU-Palem palem@sorghum.res.in 
19 Dr K Vikas Chandra VAL, Hyderabad  

 
At the outset, Dr SS Rao, PI (Physiology) welcomed the participants and appraised overall objectives of the 
sweet sorghum physiology program. Members felt that the efforts should be made to popularize sweet 
sorghum as bioenergy crop matching both first and second generation biofuel needs. It was suggested that 
there is need to evaluate quick-growing sweet stalk sorghums with high stalk and juice yields combining 
higher sugar content that can accumulate sugars well before physiological maturity for staggered harvesting 
and supply of feed stock. Members agreed that the standard protocols should be adopted uniformly at all 
locations.  Rahuri centre agreed to collect additional data on photosynthesis traits especially on trial 3k and 
new trial on high biomass sorghums    
 
Action Taken Report on agm09 group meeting 

S.No Recommendation Action taken Comments 

1 Identify the best planting window in kharif Experiments on staggered planting initiated in 
Kharif 2009 

- 

2 Selection criterion for advancing sweet 
sorghum need to be developed  

Details of selection criterion finalized and 
listed in the annual report of Kharif 2009 

A combination of other traits 
considered for higher bioethanol  

3 CSV 19SS to be considered as single varietal 
check and CSH 22SS as  hybrid check  

Recommendation implemented - 

4 Need to identify the correct stage of 
harvesting sweet sorghum for high sugar 
content.  

Identified correct stage of harvest for 
bioethanol yields 

Harvesting at 30 DAF (hard-
dough) gave 7% more ethanol 
yields than PM  

 
 
New initiatives 

S.No. Target Activity Centers 
1. Improving high biomass sorghums 

(photoperiod sensitive) for second 
generation biofuels  traits  

Characterizing and identification of new genetic 
sources for biomass quality and composition. 

Coimbatore, DSR , Parbhani, Phaltan, 
Rahuri, Almel  
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A. Most significant findings during the year 2009-10 
 Influence of crop stage of harvesting of sweet sorghum on changes in juice quality, stalk yield and biomass 

indicated that harvesting at 30 DAF (hard-dough) gave 7% more ethanol yields than physiological maturity. 
 Assessment of sweet sorghum for post-harvest deterioration of stalks and juice quality revealed that stalk 

weight declined by 20% at 48h. It is concluded that stalks can be retained for 2-3 days after harvest in the 
field during mild winter conditions (November). 

 Effect of staggered planting on stalk yield, sugar content and ethanol yield of sweet sorghum for increased 
harvest window showed that highest computed  ethanol yields were obtained with 1st June plantings (1421 
L/ha). Interestingly, 16th July  and 1st August  plantings gave 65% and 122% lower bioethanol yields, 
respectively over 1st June. Hybrid CSH 22SS (1285 L/ha) produced 19% more bioethanol yields than best 
variety SSV 74 (1077 L/ha). In varieties, SSV 74 gave significantly higher bioethanol yields (20% more) than 
CSV 19SS.  Ideal planting window of sweet sorghum identified in kharif was between first week of June and 
first week of July (based on one year 2009 study).  

 
Comments by the chairman after (PI) physiology presentation  
 The chairman suggested to explore possibilities to get some funding from industry on sweet sorghum 

research.  
 Director, DSR emphasized that physiology research should concentrate more on characterizing sweet and 

high biomass sorghum germplasm for second generation biofuel traits.  
 

B  General Observation on the data collection  
 All centers should furnish full details of the pedigree of materials entering into the various trials along with 

seeds sent for testing.  
 For promotion of entries, characters like fresh stalk yield, juice yield, TSS (brix %) and ethanol yield will be 

considered.  
 CSV 19SS will be the check for varietal trials while CSH 22SS will be the hybrid check 
 All the centres must send data of all the characters listed in the technical program 
 Estimation of brix should be done from the composite juice taken from 10 random competitive plants 

(excluding borders) from net plot. 
 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) 

 All sweet sorghum trials should be planted on medium-deep black soils (soil depth > 75 cm), since the 
industry wanted higher millable stalk yields (≥ 50 t/ha), and hence planting on red soils shallow soils should 
be avoided. 

 It was suggested that the crop should be maintained stress-free. Protective irrigations are to be given 
especially during dry spells of (> 20 days) after closely examining rainfall amount, and distribution besides 
water holding capacity of the soil. 

 In sweet sorghum, there is a need to improve the stalk yield sugar content combining sugar content for 
ethanol 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 

 
D.  Publication plan 2010 (Two) 

 Sweet sorghum germplasm characterization for major stalk and quality traits (based on previous years data) 
 Influence of stage of harvesting on changes in quality, stalk yield and biomass in sweet sorghum (two years 

data to be pooled)    
 

E. AICSIP Work plan – Kharif, 2010-11 (Kharif Physiology) 
 
Ph-1K: Influence of stage of harvesting on changes in quality, stalk yield and  
               biomass in sweet sorghum cultivars  
NB: Since this trial had completed two years of testing, it is proposed to discontinue from 2010. 
The pooled date of two years will be analyzed and published jointly with AICSIP 
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Ph-2k. Assessment of sweet sorghum for post-harvest deterioration of stalks and juice 
quality 
The trial has completed one year only hence it is proposed to continue in Kharif 2010 also with addition of one location 
i.e., Phaltan.  
Locations (3) : NRCS (Hyd), Rahuri and Phaltan 
Genotype  : Factor A: Two cultivars (One variety and one hybrid) 
Treatments : Factor B: 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)  
5. pH, reducing sugars, non-reducing sugars (sucrose), ethanol yield, CCS and total sugar index as per 

treatment   
 
Ph-3k. Effect of staggered planting on stalk yield, sugar content and ethanol  
               yield of sweet sorghum for increased harvest window. 
The trial has completed one year only hence the group has unanimously agreed to continue this trial in Kharif 2010 too 
in view of confirming the results. 
Locations: Rahuri, Parbhani, Phaltan and NRCS   Season & year: Kharif, 2010;  
Design: Split-plot; Replications: 3  
Main Plot: Dates of planting (5): 1 June, 16 June, 1 July, 16 July & 31 July 09  
Subplots: Cultivars (4): V1: SSV 84, V2: SSV 74, V3:  CSV 19 SS, V4: CSH 22 SS.  
Observations to be recorded: 

1. Plant stand after final thinning and at harvest (plants per net plot),  
2. Days to 50% flowering,  
3. Plant height (cm) 
4. Days to physiological maturity 
5. Juice brix %    
6. Fresh stalk yield (kg /net plot)  
7. Juice extraction (%).  
8. Juice yield (liters /net plot)  
9. Total Biomass (kg/ net plot)  
10. pH, reducing sugars, non-reducing sugars( sucrose), ethanol yield, CCS and total sugar Index  
11. Grain yield (kg/net plot)  
12.  Weekly mean weather data on rainfall, no. of rainy days, temperatures (min. and max.) etc. during the crop 

period from the nearest meteorological centre. 
 
New trial proposed  
Trial 1K.Ph-10.  Characterizing and identification of new sorghum sources for high biomass (photoperiod 
sensitive) for second generation biofuels traits.  
Locations: Coimbatore, Rahuri, Parbhani, Phaltan, Almel, and DSR  Season & year: Kharif, 2010;  
Design: RCBD; Replications: 3      No of entries: 16 + 2 checks 
Observations to be recorded: 

1. Plant stand after final thinning and at harvest (plants per net plot),  
2. Days to 50% flowering,  
3. Plant height (cm) 
4. Days to physiological maturity 
5. Juice brix %  at maturity  
6. Juice extraction (%)at maturity   
7. Juice yield (liters /net plot) at maturity  
8. Fresh and dry stalk yield (kg /net plot) at maturity   
9. Fresh and dry total biomass (kg/ net plot) at maturity  
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10. Biomass quality traits$ (sugars, cellulose, hemicellulose, lignin, extractives etc.) 
11. Grain yield (kg/net plot)  
12. Weekly mean weather data on rainfall, no. of rainy days, temperatures (min. and max.) etc. during the crop 

period from the nearest meteorological centre. 
 
NB: $ For data on biomass quality traits, help of ILRI NIR facility will be explored. All centres need to send 
samples to DSR after harvest as similar to dual-purpose trials.  

 
F. Weaknesses in the program and how these will be handled 

Data not recorded uniformly at all locations and need to be improved.   
 
G. Sources of errors or imprecision, and means to exclude them in future 

 Precision in time of harvesting based on growth stage rather than calendar date should be followed.  
 Deciding time of physiological maturity to be done based on observing black layer formation below the 

hilum (Days to maturity = Days to flowering + 40 days).   
 Sampling errors 

 
H. Learning and information needs for this group / discipline: Needs to organize a training program for AICSIP 

scientist and technical personnel jointly with breeding and Agronomy groups. 
 
I. Calendar of activities for all major activities and monitorable outputs with dates 2010-11 

 
S No Activities -2010-11 Proposed dates 

 Kharif -2010  
01 Receipt of seeds from centers 30 April, 2010 
02 Dispatching of seeds to centers  31 May, 2010 
03 Receipt of seeds by the centers & compliance 15 June, 2010 
04 Planting of trials by  the centers 1-2nd week of June 2010. (depending on the onset of 

monsoon) 
For staggered planting as per the treatments  

05 Report on sowings and plant stand 31st July, 2010; 
 Sending fortnightly report  Every 7th and 21st day of month 

06 Submission of final data booklets  30th November, 2010 (Kharif) 
07 Completion of statistical analysis of the data 31 December 2010 (Kharif) 
08 Uploading of data on internet soon after data analysis 7th January , 2011 
09 Completion of all reports in bound form 15 January, 2011 
10 AGM 2011- Annual final group meeting 4th week of Feb 2011 
11 Proceedings of XXXXI Annual group meeting 2nd week of March 2011 

 
J. Any other issue that is relevant to Indian sorghum researchers, development 

institutions and industry that your group needs to pursue. 
 
Efforts should be made to develop and identify high biomass sweet sorghum genotypes meant for  both first and 
second generation biofuel needs.   
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E. Sorghum entomology 
 

Chairman :  Dr P Karuappuchamy, Head (Entomology), TNAU 

Co-chair : Dr HC Sharma, Principal Entomologist, ICRISAT 

Convener :  Dr VR Bhagwat, PI (Entomology)  

Rapporteurs  :  Drs G Shyam Prasad & T Hussain 
 

 
List of participants 

No Name of participants Brief address email Contact no 
1 Dr. V. Rajaram SRS, TNAU, Kovilpatti rajaram_v2004@yahoo.com +919443162244 
2 Dr Anandhi SRS, TNAU, Kovilpatti kovilpatti@sorghum.res.in 

e/ananthi_aapdu@yahoo.co.in 
+919487940125 

3 Dr  Shekharappa  
 

UAS, Dharwad shekhar1993@yahoo.com, 
dharwad@orghum.res.in 

+91944994736 

4 AP Biradar RARS, UAS, Bijapur bijapur@sorghum.res.in 
apbiradar123@rediffmail.com 

+919448405933 

5 Dr DB Pawar Sorghum Improvement Project, 
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 NB Rote NAU-SRS, Surat surat@sorghum.res.in +919909010390 
9 Dr RK Choudharay SRS, Indore indore@sorghum.res.in +919425950464 
10 Dr G. Shyam Prasad DSR, Hyderabad shyam@sorghum.res.in +919866431157 
11 Dr VR Bhagwat DSR, Hyderabad bhagwat@sorghum.res.in +919490233993 
12 Dr HC Sharnma ICRISAT h.sharma@cgiar.org +919959036661 

 
A. Most significant findings of Kharif-2009-10 and Recommendations for 2010-11 
 
1). Shoot fly Nursery (SFN) 

PGN 111, NRCSFR08-3, NRCSFR07-5, SUENT 13, SUENT 20, SF572R08, NRCSFR09-3, NRCSFR09-4, 
SF568R08 were identified as resistant source for shoot fly.  
Registration: PGN 111, NRCSFR08-3, NRCSFR07-5, SUENT 13, 
 

2). Development of new sources of multiple resistant (Entomology/Pathology) 
NRCSFR06-1 was identified as a multiple resistant source to shoot fly, stem borer, foliar diseases (rust, zonate 
leaf spot, target leaf spot and downy mildew) and registered. 
Shoot fly: BY (S-GM), GMRP 106, SUENT 9, and NRCSFR 06-1  
Stem borer: SUENT 8, SUENT-9, and NRCSFR06-1 
Registration: SUENT 9  
 

3). MAS-SF: Shoot fly: RIL 153, MAS 1062-5, 1061-2, 1061-4, 1061-5, 1062-1, 1062-7, 1076-1, 1083-1, 1109-1, 
1261-3,  1264-2 

Registration: RIL 153, MAS 1061-2, MAS 1062-1 
 

B. The following suggestions/recommendations were made after interactions with all participants. 
 

S No Suggestions Action 
1. IS 18551 may be utilized as resistant check instead of IS 2205 in shoot fly screening 

for forage trials 
PI, Entomology 

2. The susceptible check Swarna be considered instead of DJ 6514 as most 
susceptible check ( >70% deadhearts).  

PI, Entomology 

3. Observations on shoot fly may be retained at 21 and 28 DAE, shoot fly oviposition in 
AVHT/IVHT trials.  

All AlCSIP Entomologists 

4. The centers Coimbatore, Palem, Dharwad, Indore, Surat, Hisar, Hyderabad, and 
Meerut may be considered for stem borer evaluation. 

All AlCSIP Entomologists 

5. Single planting (Early/Late planting) for shoot fly / stemborer resistance screening 
will be carried out at Coimbatore, Akola, Hisar, and Udaipur 

All AlCSIP Entomologists 

6. Two plantings (Early and late planting) will be done at; Dharwad, Parbhani, Palem, All AlCSIP Entomologists 
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S No Suggestions Action 
Indore, and Surat for shoot fly and stem borer resistance screening. 

7. Cost effective model of IPM need to test at farmers field in the form of OFT through 
NGO or KVK  

Udaipur, Surat, Indore, 
Dharwad, Parbhani 

 8. The help of an Entomologist will be required at Hisar for screening against stem 
borer. 

OIC, Hisar & PI Entomology  

9. SUENT-13(SFN), SUENT 9 (PDRN) Udaipur, entomologist to take a lead for 
registration. To send all information with data. 

Entomologist 
Udaipur 

10. Development of new crosses for shoot fly/stem borer resistance by the entomologist 
will be taken in association with breeders. 

All AlCSIP Entomologists / 
Breeders 

11. CV (%) in entomology data should maintain (<30%) as suggested by the Chairman. 
The pest data may require transformation to reduce variation in data. 

PI, Entomology 

12. Monitoring tour programme for key pests at AICSIP centers has been formulated. 
(First FN of Sep, 2010 and first FN of Oct, 2010 except Coimbatore and at 
Coimbatore in second FN of August). 

Monitoring team 

13. Evaluation and development of new multiple resistant sources to biotic traits (pests 
and diseases) will be continued. 

Entomology/Pathology 

14. Artificial rearing of stem borer at testing centres (Hyderabad, Dharwad) for screening PI, Entomology and PC, AICSIP 
15. Evaluation of location specific checks for key pests at all locations, its compilation 

and publication (in national journal). 
PI, Entomology 

16. Three year results on the evaluation of MAS lines will be compiled and publication 
will be made 

Dr Mehtre and team 

17. Three years location specific trials on IPM should be published and cost effective 
recommendations with all details should be furnished. 

Udaipur, Surat, Indore, 
Dharwad, and Parbhani. 

18. All Entomologists are requested to send their list of publications (2009) and 
publication plan (2010) to PI Entomology (along with the reprints) (Deadline 31st 
March, 2010) 

All AlCSIP Entomologists 

19 The information on facilities and infrastructures available with entomologist and 
Pathologist of AICSIP may be collected for effective screening the materials  

Dr AV Gadewar and VR 
Bhagwat 

 
Proposed AICSIP work plan- Kharif – 2010-11 (Entomology) 
 
I.  Evaluation of regular/on-going AICSIP trials for key pest resistance (Please refer website www. 
sorghum.res.in for screening methodology).  

 
Trial 1 (a & b): Grain Sorghum: Advanced Varietal & Hybrid Trial for key pests key pest resistant (AVHT-GS) 
Entries (20) = Test entries (15) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check  
Plot size 1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 2 (a & b): Grain Sorghum: Initial Varietal & Hybrid Trial for shoot fly/stem borer (IVHT-GS)  
Entries (18) = Test entries (13) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 3 (a & b): Dual purpose sorghum: Initial Advanced Varietal Trial for shoot fly/stem borer (IAVT-DP)  
Entries (14) = Test entries (9) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD 
 
Trial 4 (a & b): Sweet Sorghum: Initial Advanced Varietal & Hybrid Trial for shoot fly/stem borer (IAVHT-SS)  
Entries (20) = Test entries (15) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 1 r x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 5 (a & b): Single-cut forage Sorghum: Initial Advanced Varietal Trial for shoot fly/stem borer (IAVT-SCF)  
Entries (15) = Test entries (10) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 4 x 2 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 6 (a & b): Multi-cut forage Sorghum: Advanced Varietal & Hybrid Trial for shoot fly/stem borer (AVHT-
MCF)  
Entries (15) = Test entries (10) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 1r x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
II. Interdisciplinary program on basic and strategies research for biotic/abiotic trait resistance 
(Please refer website www.sorghum.res.in for screening methodology).  
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II-1: Development and improvement of new sources for insect resistance through pre-breeding 
material for genetic diversity.  (A group effort from Breeding and Entomology) 
 

Methodology: Breeders in collaboration with entomologists are required to generate crosses with increased genetic 
diversity by extensively using the resistance donors for different insect pests and share the material right from the F2 
onwards. Report to be submitted along with details of resistant sources used, complete pedigree, etc. The elite 
resistant sources emerging from this program in desirable agronomic background should form the basis of resistant 
nurseries maintained by the respective centers before passing on for multi-location testing. However, highly significant 
levels of resistance in diversified genetic backgrounds, not necessary with high grain yield, should also be provided to 
test the hypothesis.  
 
Trial 7: Development of new sources of shoot fly resistance for genetic diversity (New-DNR-F2-SF)   
Populations: 4, Plot size: minimum 500 plant populations for F2.  (spacing 45 x 15 cm) and generation will be advanced 
till F6 and then stabilized material will be supplied to hot spot locations for further evolution. Single plant selection by 
entomologist and breeder should be done. 

 
Trial 8: Evaluation of developed sources of shoot fly resistance for genetic diversity (DNR-F3/4/5-SF)   
Populations: 50, Plot size: 2 rows of 4 m (spacing 45 x 15 cm) and generation will be advanced till F6 and then 
stabilized material will be supplied to hot spot locations for further evolution. Deadhearts counts for shoot fly at 14, 21, 
28 DAE. by entomologist. 

 
Trial 9: Development of new sources of stem borer resistance for genetic diversity (DNR-F2-SB)   
Populations: 4, Plot size: minimum 500 plant populations for F2/F3.  (spacing 45 x 15 cm) and generation will be 
advanced till F6 and then stabilized material will be supplied to hot spot locations for further evaluation. Single plant 
selection by entomologist and breeder should be done. 

 
Trial 10: Evaluation of developed sources of stem bore resistance for genetic diversity (DNR-F3/4-SB)   
Populations: 50, Plot size: 2 rows of 4 m (spacing 45 x 15 cm) and generation will be advanced till F6 and then 
stabilized material will be supplied to hot spot locations for further evaluation. Deadhearts counts for stem borer at 30, 
45 DAE by entomologist. 
 
II-2: Development and improvement of new sources for insect resistance through molecular 
technique (A group effort from Biotechnology and Entomology) 
 
Trial 11: Evaluation of MAS progenies for phenotypic confirmation for shoot fly resistance (MAS-SF-I) Material 
received from Parbhani, Bijapur, DSR . 
Entries (30) = Test Progenies (25) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 2 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. Centers Parbhani, Dharwad and DSR. At 
Parbhani, sorghum biotechnologist will plant the material and Entomologist will record the observations.   
 
Trial 12: Evaluation of MAS progenies for phenotypic confirmation for shoot fly resistance (MAS-SF-II) Material 
received from Parbhani, Bijapur, DSR  
Entries (20) = Test Progenies (15) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 2 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. Centers Parbhani, Dharwad and DSR. At 
Parbhani, sorghum biotechnologist will plant the material and Entomologist will record the observations.   
 

II-3: Development and improvement of new sources for insect resistance through 
Germplasm/parental lines/R lines (A group effort from Breeder, Botanist and d Entomology) 
Trial 13: Evaluations of new germplasm lines from DSR for shoot fly resistant 
Entries (40) = Test Progenies (35) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 1 r x 4 m, (spacing 45 x 15 cm), Replications: 02, Design: RBD 
 
Trial 14: Evaluations of elite SPV lines from DSR for shoot fly resistant 
Entries (15) = Test Progenies (10) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
Plot size 2 rs x 4 m, (spacing 45 x 15 cm), Replications: 02, Design: RBD 
Center: Hyderabad, Dharwad, Indore, and Udaipur for shoot fly 
 
Trial 15: Evaluations of R lines from DSR for shoot fly resistant (R lines –SF). 
Entries (45) = Test Progenies (43) + checks (2): IS 2312, DJ 6514 
Plot size 1r x 4 m, (spacing 45 x 15 cm), Replications: 02, Design: RBD 
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Trial 16: Evaluations of R lines from DSR for stem borer resistant (R lines - SB). 
Entries (45) = Test Progenies (40) + checks (5): IS 2312, DJ 6514, Local check 
Plot size 1r x 4 m, (spacing 45 x 15 cm), Replications: 02, Design: RBD 
 
Trial 17: Evaluation of PLT for shoot fly resistance (PLT-SF)  
Entries (16) = Test entries (11) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check     
Plot size: Paired row of A & B lines: 1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 18: Evaluation of PLT for stem borer resistance (PLT-SB)  
Entries (15 = Test entries (10) + checks (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check  
Plot size: Paired row of A & B lines: 2 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD 
 
II-4: Development of new sources for insect resistance through intensive screening methods (A 
group entomology, breeding, germplasm) 
 
Trial 19: Evaluation of shoot fly resistant materials (SFN-I)  
Entries (20) = Test entries (15) + (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
Trial 20: Evaluation of stem borer resistant materials (SBN) (Group efforts from AICSIP entomology, breeding, 
germplasm) 
Entries (20) = Test entries (15) + (5): IS 2312, IS 2205, IS 18551, DJ 6514, Local check 
1 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD 
 
II-5: Searching for Multiple Pest and Disease Resistance through evaluation (MPDRN) (A group effort 
of entomology and pathology) 
Promising entries along with the pedigrees contributed by the breeders, and entomologists from AICSIP are to be sent 
directly to the Principal Investigator (Entomology), AICSIP, DSR, by May 20, 2010 for the formulation of nursery, and 
onward distribution to all the test locations along with other trial material. All the breeders & entomologists at all 
locations are also requested to send their advanced generation source material for resistance to key pests for including 
the same in the nurseries. All the Entomologists are requested to record the data on time to 50% flowering (days), plant 
height (cm), and grain yield (g) of 5 plants in all the trials.  
  
Trial 21: Pest and disease resistance nursery (PDRN)  
Two sets: One set will be planted early by the Pathologist.  Second set will be planted late by the Entomologists.   
Entries (15) = Test entries (10) + (5) checks: pest resistant and disease resistant 
Plot size 2 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD. 
 
II-6: Yield potential of insect resistance materials through agronomic practices (SFRYLD) (A group 
effort of entomology, breeding and agronomy) 

 
Trial 22: Evaluation of shoot fly resistant lines for yield potential under protected and unprotected conditions  
Set-1: (Protected): To be planted at Hyderabad under optimum conditions (Normal planting).   
Entries (10) = Test entries (7) + (3): IS 2312, IS 2205, IS 18551, DJ 6514, 
Plot size: 5 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD 
Set-2: (Unprotected): To be planted at Hyderabad under artificial conditions for shoot fly (Late planting)   
Entries (10) = Test entries (7) + (3): IS 2312, IS 2205, IS 18551, DJ 6514, 
Plot size: 2 x 4 m, (spacing 45 x 15 cm), Replications: 03, Design: RBD 
 
III. On-farm research on IPM/Validation of IPM module at farmer’s field  

 
Trial 23: Validation of location specific IPM modules for shoot pests    
Planting:  One at normal date  
Plot size: 1 ac minimum, Spacing 45 x 15 cm,   
Fields/cluster: 05/cluster 
Treatments: 
1. Sole crop with seed treatment (Thiomethoxam 70 WS (@ 3 g/kg of seed) 
2. Farmers practice (check). 
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IV: Pest surveillance, seasonal abundance, and population dynamics of sporadic and unusual pest 
outbreaks 

 
Pest status Information through survey and surveillance and other methods (Locations: All) 
To collect information on pest surveillance, seasonal abundance, population dynamics of sporadic pests and unusual 
pest outbreaks for the development of forecasting model for the region. A format for pest surveillance has been 
developed and is available on website. 

 
D.  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 

 

 
Table 1: Hot spot for key pests 
 
 
 
 
 
 
 

 
 

 
 
 
 
Table 2:  Activity Calendar for Entomology-2010-11 
 

S. No Activities -2010-11 Deadline (date) 
 Kharif -2010  

01 Submission of trial entries  15 April, 2010 
02 Dispatching of seeds to centers  31 May, 2010 
03 Receipt of seeds & compliance 15 June, 2010 
04 Planting of trials by centers Early for stem borer, Late: for shoot fly 
05 Report on sowings and plant stand Early: 31st July, 2010; Late: 30th August, 2010  
06 Training to AICSIP Entomologist First FN either in September or November, 2010  
07 Sending data on shoot fly  31st  October, 2010 
08 Sending data stem borer   30th  November, 2010 
09 Sending data on other pests 31st , December, 2010 
10 Sending fortnightly report on pest survey and status Every 7th and 21st day of month 
11 Submission of final data booklets  31st December, 2010 (Kharif) 
12 Submission of publications / conference paper  31st December, 2010 

 AGM11 preparation  
13 Completion of statistical analysis of the data 15th January 2011 (Kharif) 
14 Uploading of data on internet soon after data analysis 20th January,  2011 
15 Completion of all reports in bound form 10th February, 2011 
16 AGM 2011- XXXXI Annual pre-group meeting First fortnight,  February, 2011 
17 AGM 2011- XXXXI  Annual final group meeting Fourth week, February, 2011 
18 Proceedings of XXXXI-AGM11 2nd  week of March 2011 

 

Centre Hot Spot 
Parbhani Shoot fly, stem borer 
Udaipur Shoot fly 
Coimbatore Head bug and Stem borer 
Dharwad Shoot fly, stem borer, Panicle Pests 
Palem Shoot fly, stem borer 
Surat Shoot fly, Stem borer 
Indore Shoot fly, stem borer 
Akola Shoot fly 
Bijapur  Shoot fly, Aphid and Stem borer 
Rahuri Shoot fly 
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AICSIP Technical Program -Sorghum Entomology-Kharif 2008-09 
(Group meeting held at TNAU, 26-02-10) 

Table 3: AICSIP Entomology trials and nurseries, Kharif 2010-11: Proposed Trials for evaluation 
 

Trial No Trials Ent Reps  Plot size 
 

Coi Dha Pal Par Rah Ako Ind  Sur Uda Hyd His Total 

I. Evaluation of regular/on-going AICSIP trials for key pest resistance     
1 (a & b) AVHT (GS) 20 3 1 r x 4 m 1 2 2 2   1 2 2 1    13 
2 (a & b) IVHT (GS) 18 3 1 r x  4 m 1 2 2 2   1 2 2 1    13 
3 (a & b) IAVT-DP 14 3 1r x 4 m 1 2 2 2  1 1  2 1   1 13 
4 (a & b) IAVHT-SS 20 3 1 r x  4 m 1 2 2   1 1  2  1  1 11 
5 (a & b) IAVT(SCF) 15 3 1 r x  4 m  1 2 2    1  2  1  1 10 
6 (a & b) AVHT (MCF) 15 3 1r x 4 m  1 2 2     1  2  1   1 10 

II. Interdisciplinary program on basic &  strategies research fro biotic/abiotic trait resistance     

II-1; Development & improvement of new sources for insect resistance through pre-breeding material for genetic diversity 
7 New DNRF2-SF 4 - > 500 pop.  1 1   1   1   4 

8 DNRF3/4/5-SF 50 - 2 r x 4 m  1  1     1    1   4 

9 New DNRF2-SB 4 - > 500 pop. 1   1       1   1 4 

10 DNRF3/4-SB 50 - 2 r x 4 m 1  1     1   1 4 

II-2: Development and improvement of new sources for insect resistance through molecular technique 
11 MAS-SF-I 30 3 2 r x 4 m   1 1 1           1  4 

12 MAS-SF-II 20 3 2 r x 4 m  1 1 1      1  4 

II-3:Development and improvement of new sources for insect resistance through germplasm/parental lines/R lines 
13 New GP lines-SF 40 3 1 r x 4 m   1 1  1 1  1 1  6 

14 Elite/SPV  lines-SF 15 3 1r x 4 m   1   1   1 1  4 

15 R Line- SF 45 2 1 r x  4 m  1  1  1 1   1  5 

16 R Line-SB 45 2 1 r x  4 m 1         1  2 

17 PLT-SF 16 3 1+1 r x 4 m    1  1 1  1 1  5 

18 PLT-SB 18 3 1+1 r x 4 m  1      1   1  3 

II-4:Development new sources for insect resistance through intensive screening methods 
19 SFN 20 3 1r x 4 m  1 1 1  1 1 1 1 1  8 

20 SBN 20 3 1r x 4m 1      1 1  1  4 

II-5: Searching for multiple pest & disease resistance through evaluation  
21 PDRN 15  1r x 4m  1  1     1 1  4 

II-6: Yield potential of insect resistance materials through agronomic practices 
22 SFR-YLD 10  4r x 4m            1  1 

III.  On-farm evaluation of IPM module/public sector trials     

23 On-farm IPM 7 3 18 r  x 9 m  1 1  1  1 1  1   6 

IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks 
24 Pest survey     Farmers’ field  1 1 1 1 1 1 1 1 1 1 10 

  Total trials       11 21 23 15 3 15 12 17 15 13 7   

 
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 
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F. Sorghum pathology 
 
 

Chairman :  Dr G Chandrashekhran, Prof. & Head (Pl. Path.) TNAU  

Co-chairman :  Dr RP Thakur, Pr. Sci. (Path.) ICRISAT  

Convener :  Dr Ashok V Gadewar, PI (Pathology) 

Rapporteur  :  Dr  TG Nageshwar Rao   

Participant 
S.No. Name Designation & centre 

1 Dr. T.G. Nageswar Rao PS  DSR, Hyderabad  
2 Dr. I K Das Sr Sci DSR Hyderabad 
3 Dr. Y.D. Narayana  UAS, Dharwad  
5 Dr. Yogedra Singh  GBPUAT, Pantnagar 
6 Dr. S.Ameer Basha ANGRAU, Palem  
7 Dr GR Bhunderi NAV, Surat 
8 Dr Anand Daude MAU, Parbhani 
9 Dr Ravichandra TNAU, Coimbatore 
10 Dr Kartikeyan TNAU, Coimbatore 

 
Significant findings of Kharif 2009 and recommendations for Kharif 2010-11 

 
I. Significant findings 
 
Identification of resistance sources: Following entries were identified for future use in breeding program  
   
i. Grain mold 

1 AHT (Gr) R  SPH 1635 
2 AVHT(Gr) R  SPH 1647,  1650, 1652, SPV 1616, 16622,SPV 462, SPV 1999, SPV 2019, SPV 

2022, SPV 2023, SPV 2024, SPV 2025 
3 PDRN R GMRP 97, 90, 108,12,106,  216 
4 IAVT (Dual ) R SPV 1870,  1820,  1822,  2016,  2012,  2014,  2013 
5 AVHT (SS)  R  SPSSH 30,  32, CSH 22SS, SPSSV 43 

 
ii. Downy mildew 

1 AHT(Gr) R  SPH 1606,  1615(2), 1629,  1637,   1644,  1603(2),  1616, 1635,  CSH 16, 
2 AVHT(Gr) R SPH 1603 (2),SPH 1609(2), 1596(2), 1615(2),  1629 
3 PDRN R GMRP 97,90,BY (S-GM),  DJ 6514,  NRCSFR06-2 
4 IAVT (Dual ) R SPV1820,  1870,  2011,  2012,  2015,  2016, 2018 ,CSV 23 
5 AVHT (SS)  R SPSSV 27(2), 34, 35.30,42 

 
iii. Ergot 

1 AHT (Gr) R  SPH 1609,  1615,  1629, 1637, 1635 
2 AVHT(Gr) R SPH 1651, 1650, , 1654,1649 
3 PDRN R 0 
4 IAVT (Dual ) R SPV 1820, ,  1870,  1871,  1862,  2017,  CSV 15 
5 AVHT (SS)  R 0 

 
iv. Zonate leaf spot 

1 AHT (Gr) R 0 
2 AVHT(Gr) R SPH 1648, CSH 16, SPV 2019, 2020,2022 
3 PDRN R GMRP90,108 
4 IAVT (Dual ) R SPV1822(20,2011,2013, 2016, CSV15 
5 AVHT (SS)  R SPSSH 30(3) 
6 IAVHT (MC )  SPH 1656,  1657,  1622,  1658,  1659 
7 AHT (SC)  SPV 1860,  2006,  2008,  2010,  2027 
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v. Anthracnose 
1 AHT (Gr) R SPH 1637, 1635,  1615(2), 1634,1603,CSH 16 
2 AVHT(Gr) R 0 
3 PDRN R GMRP97, 90, 108, 106 
4 IAVT (Dual ) R SPV1862,1871,1822(2),2011, 2014 
5 AVHT (SS)  R SPSSV27(2), 38, 39, 40, CSH 22SS,  SPSSH30 
6 IAVHT (MC )  SPH 1656, A 1657,  1622,  1658, 1659 
7 AHT (SC)  SPV 1846,  1860,  1852(2),  1851(2),  2008 

 
vi. Leaf blight 

1 AHT (Gr) R SPH 1603 (2),SPH 1609(2), 1596(2), 1615(2),  1629 
2 AVHT(Gr) R SPH 1651, 1907,1662, CSV 17, SPV 2025 
3 PDRN R 0 
4 IAVT (Dual ) R SPV1870,1871,2016,csv15,csv23 
5 AVHT (SS)  R SPSSV 27(2),40, SPSSH30,  CSH22SS 
6 IAVHT (MC ) R 0 
7 AHT (SC) R SPV 1855, 2002,  2003 , , HC 308, CSF21F 

 
II. Action taken as per Recommendation in AGM 09 Indore 
 
S.No. Recommendation Action taken Comments 

1 Epidemiology of sorghum 
rust 

Not communicated by Dharwad 
centre 

This needs to be taken in future. May use staggered 
planting with susceptible host 

2 Monitoring of disease(s) 
situation 

Field visits Conducted 
satisfactorily at Pantnagar, 
Dharawd, Akola 

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

3 Variability in Colletotrichum The studies carried at Pantnagar Lot of variability is expected. Predominant race 
pattern occurring in region can be documented by 
increasing differentials. 

4 Identification of resistance 
sources 

Trials carried satisfactorily Presently data on downy mildew is available only 
from ACSIP trials. To have good information tests 
may be replicated  at farmers fields 

5 Posting of Pathologist at 
Surat 

Not filled Pathologists at Coim, Parbhani, Surat required 

6 Collaboration in carrying GM 
testing at ICRISAT 

Could not be materilised ‘- 

7 Identification of multiple pest 
& dis. res nursery 

Satisfactory at Udaipur & Dharwad ? at Parbhani 

 
III. Deliberations and Recommendations for Kharif 2010-11 
 

 Deliberation Recommendation 
1 An unusual knife stalk breaks caused damage in rabi 2009-

10. Group discussed the problem and decided to initiate 
etiological studies so as to know real cause of the disease. 

These etiological studies will be carried at Parbhani 
& Hyderabad. The disease if occurring in Kharif 
should be searched. 

2 Study variability in Colletotrichum graminicola at Pantnagar to 
know racial pattern that will be valuable in identifying 
resistance. 

To be up scaled by increasing number of isolates 
and differentials This has to be taken up at 
Pantnagar. 

3 Dharwad is the hot spot to study Downey mildew of sorghum. 
Last year screening of the entries was restricted to trial 
conducted at AICSIP centre only. These tests need to be 
carried at other locations. 

Trials are taken up at farmer’s fields or any other location 
near by to Dharwad. Dharwad Scientist needs to act and 
request additional sets of trials 

4 Pathologists post at Coimbatore have been withdrawn. How 
to record pathological observations 

Dr Narayana from Dharwad will take observations 

5 Group felt that resistance tests should be rigorously carried 
under disease congenial environment. Studies against grain 
mold needs to be carried under overhead sprinkler providing 
sufficient humidity/mist. This facility needs to be created at 
test stations 

Overhead sprinklers to be erected at Palem, Parbhani, 
Dharwad for GM Screening. Feasibility, Proposal, estimate 
needs to be done by pathologist at these centers 

6 Group desired to carry rigorous studies on stability of 
resistance against various diseases and racial pattern. Field 
observations needs to be supplemented by inoculation in 
glass house. To study theses critical aspects we need 
controlled temperature and humidity. 

Feasibility, proposal, estimate needs to be done by 
pathologist at all the centres. The glass houses should be 
temperature & humidity controlled 
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 Deliberation Recommendation 
7 Disease scenario: Entire group felt that we need to have 

information on prevalence of diseases in area, its incidence 
and intensity so as to know change in diseases pattern 
(example appearance of sooty stripe in Akola region) and take 
remedial steps. 

All centres to take up planned, periodic survey in the region. 

8 Publication- The data collected over the years earlier by the 
Pathologists at respective centers, should be published/ 
consolidated in the form of a progress report/ research paper. 

The work has to be distributed among the scientists (Foliar 
diseases – Udaipur and Pantnagar; DM & Ergot- Dharwad, 
GM – Dr Nageshwarao) 

9 Tentative publication planned 1. Relationship between external symptoms of charcoal rot 
with the internal symptoms in sorghum- AV Gadewar 
2. Relation between rate of foliage drying and charcoal rot in 
advanced breeding lines of sorghum- AV Gadewar 
3. Evaluation of advanced breeding lines in varied 
environment for the resistance against diseases (GM, foliar 
etc)  

10 ICAR-ICRISAT Collaborative trial:  Identification of stable 
resistance in advanced breeding lines (A, B, R lines) against 
important sorghum diseases 

Subject to approval 

 
Technical Programme for 2010- 2011 Kharif (Pl .Pathology) 

 
I. New / Revised initiatives 
1. Study variability in Colletotrichum graminicola at Pantnagar to be up scaled by increasing number of  isolates and 
differentials to know racial pattern that will be valuable in identifying resistance. 

Action- Pantnagar 
 
2. A unusual knife stalk breaks (probably due to Fusarium spp; Pokkah Boeing) was recorded Kharif 2009. The disease 
has extensively caused damage in Nirmal seeds used by farmers in Rabi 2009-10. The disease has also been 
recorded in Parbhani and Hyderabad region. The group discussed the problem and group expressed to initiate 
etiological studies so as to know real cause of the disease. 

Action- Parbhani and Hyderabad 
 
II. Continuation of Ongoing activities 
I. Monitoring of diseases through on farm surveys and advices:  
 a. periodical and planned farm visits/surveys; minimum two (at pre-flowering and grain development stage).- 
 
II. Nurseries 

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

 
II.1. Grain Sorghum (Trial no 2, 3,4,5) 
 
Trial Iden. of res source Number of entries Centres 

AVHT GM, FD Test entries (To be decided) + checks  GM- Par, Ak, Dhar, Coimb., Palem, Surat 
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 
 
II. 2 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 
 
II. 3 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 
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II. 4 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 

 
II. 5 Forage (Trial 11) 
AVHT FD Test entries (To be decided) + checks  FD- Pant, Indore, Surat 
 
Trial 12:  Pest and disease resistance nursery (A nursery to identify multiple resistance): In Collaboration with 
Entomology. , entries  (resistant/tolerant to grain mold, shoot fly, stem borer). 
Monitoring- by Pathologists and Entomologists.  
Entry – To be decided  Centre- Parbhani, Akola and Dharwad centers.  
 
Trial 13: ICAR-ICRISAT Collaborative trial:  Identification of stable resistance in advanced breeding lines (A, B, R lines) 
against important sorghum diseases  
(subject to ICAR and ICRISAT approval) 
 
Action- Pantnagar, Udaipur, Dharwad 
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) 
 
Local susceptible checks for each disease is to be added  
 
III. Basic Research Programmes 
 
1. Anthracnose research:  The studies carried at Pantnagar confirmed presence of large variability in Anthracnose 
pathogen though only small number of differentials and isolates were used.  In future more differentials need to be used 
to expand the studies. 

Action - Pantnagar 
 
A unusual knife cut stalk breaks was recorded Kharif 2009. The disease has been  extensive in Parbhani and 
Hyderabad region. Therefore initiate etiological studies so as to know real cause of the disease. 

Action- Parbhani and Hyderabad 
 
Publications:  Technical report/ Research papers  -. The data collected over the years earlier by the Pathologists at 
respective centers, should be published/ consolidated in the form of a progress report/ research paper. The work has to 
be distributed among the scientists (Foliar diseases – Udaipur and Pantnagar; DM & Ergot- Dharwad). Tentative titles: 
1. Relationship between external symptoms of charcoal rot with the internal symptoms in sorghum 
2. Relation between rate of foliage drying and charcoal rot in advanced breeding lines of sorghum 
3. Evaluation of advanced breeding lines in varied environment for the resistance against diseases (GM, foliar etc)  
 

Calendar of activities (2010-11) 
 

S no. Activity Proposed scheduled dates 
1 Submission trial entries 15 April 2011 
2 Dispatching trial entries 31 May 2011 
3 Receipt of seeds & compliance 15 June 2011 
4 Planting of trials As per regular dates in zone 
5 Submission of final data booklet 15 Dec 2011 
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G. Sweet sorghum 
 

Convener :  Dr AV Umakanth, PI (Sweet sorghum) 

Rapporteur :  Dr MV Nagesh Kumar  

 
List of participants 
 

No Name Brief address E-mail 

1 Dr AV Umakanth DSR, Hyderabad umakanth@sorghum.res.in   
2 Dr B Venkatesh Bhat DSR, Hyderabad bhatv@sorghum.res.in, 
3 Dr SS Rao DSR, Hyderabad ssrao@sorghum.res.in 
4 Dr M Elangovan DSR, Hyderabad elangovan@sorghum.res.in 
5 Dr Aswathama RARS, Bijapur bijapur@sorghum.res.in 
6 Dr. P Srinivasa Rao ICRISAT p.srinivasarao@cgiar.org 
7 Dr S R Gadakh MPKV, Rahuri rahuri@sorghum.res.in 
8 Dr UD Chavan MPKV, Rahuri rahuri@sorghum.res.in 
9 Dr MS Shinde MPKV, Rahuri rahuri@sorghum.res.in 

10 Dr US Dalvi MPKV, Rahuri rahuri@sorghum.res.in 
11 Dr S V Nirmal, MPKV, Rahuri rahuri@sorghum.res.in 
12 Dr V R Patil MPKV, Rahuri rahuri@sorghum.res.in 
13 Dr A R Gaikwad MPKV, Rahuri rahuri@sorghum.res.in 
14 Dr Vrijendra Singh,  NARI, Phaltan Phaltan@sorghum.res.in 
15 Dr Anayatullah Siddique NARI, Phaltan Phaltan@sorghum.res.in 
16 Dr M V Nagesh Kumar ANGRAU-Palem palem@sorghum.res.in 
17 Dr K Vikas VAL, Hyderabad  

 
Action Taken Report on agm09 group meeting 

S. No Recommendation Action taken Comments (agm10) 
1 All centres should also provide the seeds of A, B & 

R lines along with hybrids for agronomic evaluation 
and screening for insects and diseases 

Received the A, B and R lines 
for 2 test hybrids from 
ICRISAT and DSR 

Evaluation in progress 

2 Consideration of combination of important traits for 
promotion rather than stalk yield alone 

Recommendation 
implemented 

Juice yield, TSS, bioethanol and other 
important characters were considered  

3 Emphasis on downy mildew resistance apart from 
resistance to shoot pests  

Downy mildew resistance was 
also considered for promotion 
of entries 

- 

4 CSV 19SS to be considered as single varietal 
check  

Recommendation 
implemented 

- 

5 Need to improve stalk, sugar   and bioethanol 
yields over checks  

Promising varieties identified  
 

SPSSV 35 was a promising entry 

 
New initiatives 

 
Most significant findings during the year 2009-10 

1. Among varieties, the entry SPSSV 35 was superior to the check CSV 19SS for total fresh biomass, fresh 
stalk yield, juice yield, juice extraction and calculated bioethanol yields.  

S.No. Target Activity Centers 
1. Genetic enhancement of sweet 

sorghum for high cane and juice 
yields 

Identification of new genetic sources for 
high biomass and juice yield and utilization 
in crossing programme. 

 Coimbatore, Rahuri and Phaltan 

2. Development of CMS lines with 
high stalk and sugar yields 

Screening of available CMS lines for high 
brix and stalk yield 

DSR, Coimbatore, Palem, Phaltan and 
Parbhani 

3. Identification of resistance sources 
in sweet stalk background  

Screening of available sweet sorghum 
germplasm and advanced breeding stocks 
for stem borer and shootfly resistance 

DSR, Rahuri 

4. Generation of new material for pest 
resistance 

Making new crosses DSR-Brown midrib and sweet stalk, stem 
borer; Rahuri-Shoot fly; Coimbatore & 
Akola-High sugar content and stalk yields 
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2. For brix content, SPSSH 30 among hybrids and SPSSV 41, SPSSV 34 and SPSSV 43 among test varieties 
recorded significant superiority over checks.   

3. SPSSV 27 has completed 3 years of testing and the performance of it was on par with the check variety.  
 

A. General recommendations of the group 
1. 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.  
2. All hybrids should be accompanied by their A, B & R lines for agronomic evaluation  
3. For promotion of entries, characters like fresh stalk yield, juice yield, TSS (brix %) and ethanol yield will be 

considered.  
4. CSV 19SS will be the check for varietal trials while CSH 22SS will be the hybrid check 
5. All the centres must send data of all the characters listed in the technical program 
6. A maximum of only 2 varieties and 2 hybrids should be contributed by any centre to the trial along with 

adequate quantities of seeds of parents and hybrids. 
7. Estimation of brix should be done from the composite juice taken from 10 random competitive plants 

(excluding borders) from net plot. 
8. 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. 
9. 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; therefore soon we may shift to use of heat units). 

10. All sweet sorghum trials should be planted on medium-deep black soils (soil depth > 75 cm), since the 
industry wanted higher millable stalk yields (≥ 50 t/ha), and therefore planting on red soils shallow soils 
should be avoided, and managing crops on red soil may be costlier in dry regions. 

11. It was suggested that the crop should be maintained stress-free. Protective irrigations are to be given 
especially during dry spells of (> 20 days) after closely examining rainfall amount, and distribution besides 
water holding capacity of the soil. 

12. In sweet sorghum, there is a need to improve the stalk yield sugar content and ethanol yields over standard 
check cultivars. Existing materials are not showing significant superiority especially in hybrids over check for 
stalk and sugar yields.   

13. Centers have agreed to share A, B & R lines to develop hybrids in partnership mode.  Rahuri will be sharing 
10 R lines; Phaltan 5 R lines and Parbhani 2-3 MS lines. 
 

B. Shortfall  
1. No uniformity in data recording. 
2. Delay in receipt of data from some locations 
3. Data on all characters not being reported by centres because of non-availability of facilities 

 
C. Publication plan 2010 (Tentative) 

1. Lx T studies for assessing the combining ability of sweet sorghum parents (DSR-Lead) 
2. Bi-plot analysis of multilocation sweet sorghum trials (DSR-Lead) 
3. Evaluation of sweet sorghum genotypes for photo period and thermo-insensitivity (Rahuri-Lead) 
4. Evaluation of sweet sorghum genotypes under mid-season and terminal drought conditions (Palem-Lead) 
5. Inheritance of sugar and its components in sweet sorghum (Phaltan-Lead) 
6. Performance of sweet sorghum hybrids under kharif and rabi conditions (Phaltan-Lead) 
 

D. AICSIP Work plan – Kharif, 2010 (Sweet sorghum) 
 
Trial  I. Initial –cum-Advanced Sweet Sorghum Varietal & Hybrid trial (IASSVHT), Kharif 2010 

Locations (13-14):  Parbhani, Rahuri, Akola, Coimbatore,  Perumallapalle*, Anakapalle*, Phaltan, Palem, Hyderabad, 
Ludhiana*, Surat, Pantnagar and RARS-Bijapur  
*NB: These locations are the voluntary centers i.e. sugarcane research stations. DSR may extend financial support 
(contingency) for conduct of trial, subject to availability of funds. 
 
Season & year: Kharif, 2010; Design and replication: RCBD with 3 replications 
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No. of genotypes:  
Entries retained from 2009 IASSVHT trial for 2nd year of testing; SPSSV 35 and SPSSH 30 
Entries promoted from IASSVHT to ASSVHT (3): SPSSV 39, SPSSV 40, and SPSSV 41 
Check (2): Varietal checks (1): CSV 19 SS; Hybrid checks (1): CSH 22 SS   
Quantity of seed required: 5.0 kg per entry & for entries promoted to Agronomy additional 1.5 kg. In case of hybrids, at 
least send seed of A (100 g), B (50 g) and R (50 g) 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) 
Fertilizer 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.  Combining ability studies over locations in sweet sorghum  

Entries:  Around 50 hybrids (in I or 2 sets) from 10 restorers on 5 ms lines  
Design:  Randomized Block Design;  Replications: Three 
Locations:  Coimbatore, Rahuri and DSR 
 

E. Weaknesses in the program and how these will be handled 
Data is not being recorded for all the characters at all locations and data is not being sent on time. Retaining only 
those locations where data acquisition and transfer are satisfactory and time bound. 

 
F. Sources of errors or imprecision, and means to exclude them in future 

 Precision in time of harvesting based on growth stage rather than calendar date should be followed.  
 Deciding time of physiological maturity to be done based on observing black layer formation below the hilum.   
 Sampling errors 

 
G. Calendar of activities for all major activities and monitorable outputs with dates 2010-11 

 
S. No Activities -2010-11 Proposed dates 

 Kharif -2010  
01 Receipt of seeds from centers 30 April, 2010 
02 Dispatching of seeds to centers  31 May, 2010 
03 Receipt of seeds by the centers & compliance 15 June, 2010 
04 Planting of trials by  the centers 1-2nd week of June 2010 (depending on 

the onset of monsoon)  
05 Report on sowings and plant stand 31st July, 2010; 
 Sending fortnightly report  Every 7th and 21st day of month 

07 Submission of final data booklets  30th November, 2010 (Kharif) 
 AGM11 preparation  

08 Completion of statistical analysis of the data 31 December 2010 (Kharif) 
09 Uploading of data on internet soon after data analysis 7th January , 2011 
10 Completion of all reports in bound form 15 January, 2011 
11 AGM 2010- XXXX Annual pre-group meeting 3rd week of  January 2011 
12 AGM 2010- XXXX Annual final group meeting 4th week of Feb 2011 
13 Proceedings of XXXX Annual group meeting 2nd week of March 2011 

 

H. Any other issue that is relevant to Indian sorghum researchers, development institutions 
and industry that your group needs to pursue. 
Each centre should organize field day (s) on sweet sorghum for key agro-industry personnel and demonstrate the 
potential sweet sorghum as biofuel crop   

 
I. Recommendations 

SPSSV 27 and SPSSV 35 can go for registration for quality and resistance traits. 
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H. Forage & dual-purpose sorghum 
 

Chairman :  Dr Aruna C, PI (Forage sorghum) 

Co-chairman :  Dr AV Umakanth, PI (Dual-purpose sorghum)  
Rapporteurs :  Drs PK Shrotria & SK Pahuja  

A. Forage sorghum 
 
List of participants 
 

No Name Brief address email 
1 C Aruna DSR, Hyderabad aruna@sorghum.res.in 
2 A V Umakanth DSR, Hyderabad umakanth@sorghum.res.in 
3 BV Bhat DSR, Hyderabad bhatv@sorghum.res.in 
4 P K Shrotria GBPUAT, Pantnagar pantnagar@sorghum.res.in 
5 S Siva Kumar TNAU, Coimbatore Coimbatore@sorghum.res.in 
6 D K Srivastava Indore indore@sorghum.res.in 
7 M B Goyani Surat surat@sorghum.res.in 
8 N D Modi NAU, Surat suratsorghum@rediffmail.com 
9 Rahul Kapoor PAU, Ludhiana Rahul200189@gmail.com 

10 B R Ranwah MPUAT, Udaipur Udaipur@sorghum.res.in 
11 S K Jain SDAU, Deesa deesa@sorghum.res.in 
12 Narayan Kolekar Advanta India ltd, Aurangabad  Narayan.kolelar@advanta.com 
13 Kaushalya Gupta HAU, Hisar hisar@sorghum.res.in 
14 S K Pahuja HAU, Hisar hisar@sorghum.res.in 
15 D T Deshmukh PDKV, Akola akola@sorghum.res.in 
16 Kalpesh Patel Krishidhan seeds ltd, Jalna  
17 Representative  Vibha Seeds  
 
Action Taken Report on agm09 group meeting 

 
S No Recommendation Action taken Comments (agm10) 

1 Parental line seeds (A, B and R) of all 
the hybrids included in initial and 
advanced testing should be supplied by 
the concerned breeder for testing in 
parental line trial. 

Parental lines of all 3 public 
sector hybrids (SPH 1622, SPH 
1626 and SPH 1658) except for 
female line of SPH 1658 
(Ludhiana) were given.  

 

2 Increased efforts for improving SSG 59-
3 for traits like disease and insect 
resistance along with seed producing 
ability. 

Crosses are initiated to improve 
resistance to leaf diseases, shoot 
fly and stem borer, and seed 
yield. 

The segregating material will be 
shared among the centres. 

3 To include regenerability score as one 
of the characters while testing multi-cut 
genotypes 

Except Coimbatore, none have 
given score for  regenerability . 

This has been emphasized during agm 
10 since  regenerability  is an important 
trait for assessing multi-cut genotypes. 

4 Due to less number of test entries, it 
was recommended to combine AVT and 
IVT for both single-cut and multi-cut 
forage sorghum trials. 

Only one trial each under single-
cut and multi-cut genotypes was 
conducted during kharif 2009.  

 

5 To have uniform plot size at all locations 
for dual purpose and forage sorghum 
trials with gross plot size of 6.75 mt x 
0.45 mt x 6 rows and 6mt x 0.25 mt x 18 
rows respectively. 

Still few centres have not followed 
the recommended spacing. 

This was emphasized again during 
agm 10. 

6 It was recommended to include a trial 
for evaluating yield and nutritional 
quality attributes of forage sorghum 
hybrids developed based on alternate 
cytoplasm (A1, A2 and A3). 

An experiment was carried out 
using hybrids based on A1, A2 
and A3, and the results are 
presented in the disciplinary 
report. 

The results will be published as a 
journal article. 

7 Karnal will be a sub centre of HAU, 
Hisar for conducting forage sorghum 
trials.  

Testing was carried out at Karnal 
also during kharif 2009. 
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8 Urulikanchan will be an additional 
testing centre for multi-cut trials for 
which provision of contingency/ testing 
fees may be made like for PAU, 
Ludhiana. 

Trials were conducted at 
Urulikanchan. 

 

9 To provide additional contingency to 
HAU, Hisar for supporting biochemistry 
and animal nutrition experiments in 
order to meet expenses needed to 
procure substantial quantity of 
chemicals required for nutritional quality 
analysis of large number of samples. 

The post of animal nutritionist was 
not sanctioned during XI plan, 
and hence animal nutrition 
experiments were not conducted 
at Hisar during kharif 2009. 

 

10 Dr Shrotria has agreed to take up the 
responsibility of compiling last 5 years’ 
AICSIP data on forage yield and quality 
to assess the forage sorghum research 
and to publish the same. The facilities 
for statistical analysis and reporting will 
be provided by NRCS. 
 

The data compilation from AICSIP 
annual report is in progress, and 
statistical analysis will be done  

The job will be completed by the end of 
May, 2010 and inferences will be 
drawn on: 
- Status of improvement in genotypes 
as compared to checks  -Identification 
of most productive locations for 
conducting yield maximization trials 
- Comparative study of checks being 
used       

 
B. Most Significant findings of Kharif-2009-10 and Recommendations for Kharif 2010-11 

 
a) Single-cut forages:   

 The genotype SPV 1852 (Hisar) recorded good performance for green and dry fodder yields over the checks.  
 For quality SPV 1852 (Hisar) and SPV 1846 (Pantnagar) were promising.  
 Among the initial entries (SC), none were found to perform better than the checks. 
 SPV 1846 (Pantnagar) and SPV 1852 (Hisar) have completed 3 years of testing under AICSIP. 

 
b) Multi-cut forages: 

 Among the advanced entries (MC) SPH 1626, based on A2 cytoplasm, was the best genotype for green and 
dry fodder yields and per day productivity of both green and dry fodders. It is the best genotype for quality 
also. 

 SPH 1622 also recorded high per day productivity of green and dry fodder. 
 The genotypes in initial testing, SPH 1658 had high protein yield and SPH 1661 had high DDM.  
 None of the multi-cut varieties could yield more than SSG 59-3, but SPH 1659 had high IVDMD and more 

protein compared to SSG 59-3. 
 SPH 1626 (Pantnagar) and SPH 1627 (Ganga Kaveri) have completed 3 years of testing under AICSIP. 

 
Recommendations: 

 SPV 1846 (Pantnagar) and SPV 1860 (Surat) can go for registration for quality traits and SPV 1851 (DSR) for 
its productivity in Zone II. 

 Proposal for varietal identification can be given for SPV 1852 (Hisar), SPH 1626 (Pantnagar). 
 
c) Publications:  Published (No) 6 Journal articles and 6 book chapters   Planned for 2009-10 (No) 4  
 
New Initiatives 

 Under trait specific improvement program which was initiated for improvement of quality and resistances, 
sharing of F3 progenies (about 150) made for these specific traits. 

 To improve SSG 59-3 for seed yield ability 
 Diversification of parents of multi-cut hybrids (Pantnagar and DSR)  

General recommendations of the group  
 The group decided that the following entries can be promoted/ retained in the multi-locations trials 

Single-cut entries: Retained in AVT: Nil  Promoted from IVT: SPV 2005, SPV 2006  
Multi-cut hybrids: Retained in AVHT: SPH 1622  Promoted from IVHT:SPH 1623, SPH 1658  

 
 Important instructions for conducting trials 

1. Uniform plot size should be followed at all locations for dual purpose and forage sorghum trials with gross plot 
size of 6.75 mt x 0.45 mt x 6 rows and 6mt x 0.25 mt x 18 rows respectively 
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2. Date of harvest for both single cut and of different cuts in multi cut trials should be mentioned without fail in 
order to calculate per day productivity, which is a very important criterion for forage sorghum. 

3. Fast regeneration is a very important trait in case of multi cut entries, so regenerability score in the scale of 1-
5 should be recorded in the multi cut trial; where 1= poor regeneration and 5= good regeneration 

4.  Efforts for improvement of SSG 59-3 for leaf diseases, shoot pests and quality should be intensified 
5. The new multi cut hybrid, CSH 24MF is added as check in multi cut trial along with CSH 20MF. 
6. Hisar to take up the quality analysis of the fodder samples from Udaipur and Surat centres.  
7. All centres must send the data on all the characters listed in the technical program 
8. Timely sending of data is emphasized  
9. Since only two advanced single cut entries would be there, their seed yielding ability will be tested in the dual 

purpose trial 
10. To conduct a trial on local checks to find promising lines to incorporate diversity in the genetic base of single-

cut and multi-cut genotypes 
 

Weaknesses in the program and how these will be handled 
1. Improving parents for multi-cut forages, especially female parents for fodder yield, resistances for leaf 

diseases and stem borer and quality attributes 
2. Seed production ability of the forage genotypes is a point of concern  
3. Lack of multi-cut varieties which can yield more than SSG 59-3. Work initiated to improve SSG 59-3 for seed 

production and resistance to leaf diseases. 
 
Source of errors and contingency plans 

 Uniform plot size was not followed by all the centres. This is emphasized during group meeting. 
 There is possibility of sampling error while drawing sample for quality analysis.   

 
C. AICSIP WORK PLAN – KHARIF 2010-11 (Forage Sorghum) 

 

i. Single-cut forages 
A: BREEDING 
Trial 1: Advanced and Initial Varietal Trial on Forage Sorghum (single cut) 
Entries: Tentative list   
Entries promoted from IVT Retained in AVT New entries from centres Checks 

SPV 2005, SPV 2006 Nil Surat-1, Pantnagar-1, Udaipur-2, 
Akola-1, Indore-1 

HC 308, CSV 21F 

Locations (17):  Hisar, Pantnagar, Ludhiana, Udaipur, Coimbatore, Solapur, Kanpur, Surat, Deesa, Akola, Rahuri, 
Meerut, Parbhani, Kovilpatti, IGFRI Jhansi, Mandya, Karnal. 

Design:   Randomized Block Design;  Replications:   Three 
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.:   5 Kg seed of each entry for all locations + 5 Kg of SPV 2005 and SPV 2006 for testing seed yield 

potentiality of the entries in IAVT dual-purpose 
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 (Score 1-100% 

Juicy, 2-75% Juicy, 3-50% Juicy, 4-25% Juicy, 5-Corky/pithy)  
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 2: Advanced and Initial Hybrid/Varietal Trial on Multicut Forage Sorghum  
Entries: (Tentative list)  
  
Entries promoted from IVHT Retained in AVHT New entries from centres Checks 
SPH 1658, SPH 1623 SPH 1622 Hybrids: Pantnagar- 1, 

Krishidhan-1, Vibha-1 
Varieties: Udaipur- 2 

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

Seed req.:   5 kg/entry 
Locations (17):  Hisar, Pantnagar, Jhansi, Ludhiana, Udaipur, Coimbatore, Kanpur, Surat, Deesa, Akola, Rahuri, 

Meerut, Parbhani, Mandya, Karnal, Urulikanchan, Advanta (Aurangabad) 
Design:  Randomized Block Design;  Replications:  Three; Plot size: 20 sq. m.  
Row to row spacing: 25-30 cm     Sowing time:  Early summer (April) 
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 regenerability 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 3: Screening and making selections in F3 progenies developed for specific traits 
Entries:  41 of forage x brown mid-rib lines; 21 F3s of forage x stem borer resistant lines; 
 80 F3s of forage x shoot fly resistant lines and 33 for yield improvement 
Locations:  For quality- Pantnagar, Hisar and DSR; For stem borer- Hisar, Surat, DSR; For shoot fly- Udaipur, 

DSR, Deesa, Ludhiana 
Single plant selections are to be carried out from each F3 progeny for the target trait. 
 
Trial 4: Evaluation of SSG 59-3 improved through mutagenesis 
Entries:   20 improved derivatives of SSG 59-3 through mutagenesis 
Design:   Randomized Block Design; Replications- Three; Check: SSG 59-3 
Locations:  Pantnagar, Hisar, Udaipur, Ludhiana, DSR 
Observations: As in multi-cut trial, and seed yield (kg/plot) should also be recorded 
Plot size: 4 mt row length, 0.3 mt spacing x 4 rows 
 
Trial 5: Evaluation of the local checks used in forage trials for their yield and quality  
Entries:  20 locals collected from different centres + 3 standard checks (HC 308, CSV 21F, SSG 59-3) 
Design:   Randomized Block Design; Replications- Three 
Locations:  Pantnagar, Hisar, Coimbatore, Indore, Udaipur, Ludhiana, DSR, Akola, Surat, Deesa 
Observations: As per the single-cut trial along with regeneration potentiality for multi-cut local checks. 
Plot size: 4 mt row length, 0.3 mt spacing x 2 rows 
Note: The seed of Multi-cut trials should reach DSR by 31st March, 2010.  The seed for single-cut trials  should reach 
Dr Sujay Rakshit, Principal Scientist, DSR, Rajendranagar, Hyderabad 500 030 latest by 15th April, 2010. 
 

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-2008-09 
 
S. No Activities -2009-10 Proposed dates 

 Kharif -2010  
01 Submission of trial entries  31 March, 2010 for all the trials under forage and dual-purpose 

entries 
02 Dispatching of seeds to centers  10 April for MC, and 31 May, 2010 
03 Receipt of seeds & compliance 15 June, 2010 
04 Planting of trials by centers 1st week of April for MC and 2nd -3rd week of June, 2010 for SC 

depending on Monsoon arrival 
05 Report on sowings and plant stand 15th July, 2010 
06 Dispatch of forage samples for nutritional and quality analysis 

to HAU, Hisar 
15th October, 2010  

06 Submission of final data   30th November, 2010 
   
 AGM10 preparation  

07 Completion of statistical analysis of the data 15th January 2011  
08 Uploading of data on internet soon after data analysis 20th February, 2011 
09 Completion of all reports in bound form 25h February, 2011 
10 AGM 2011- XXXXI Annual pre-group meeting February, 2011 
11 AGM 2011- XXXXI Annual final group meeting February, 2011 
12 Proceedings of XXXX-AGM10 1st  week of May 2010 

* The seeds of the entries should be sent as per the schedule mentioned, directly to Dr. Sujay Rakshit, Principal Scientist, NRCS, 
Rajendranagar, Hyderabad 500 030.  
 
Dry samples (200 g each) for quality analysis should reach Dr Pahuja, Scientist, Forage section, CCS HAU, Hisar by 
October 15, 2010.  
 
  

B. Dual-purpose sorghum 
 

Sl. No  Recommendation  Action taken  Comments (agm10) 

1 Inclusion of 2-3 brown midrib 
derivatives in the IVT dual-purpose 
trial. 

Two entries in BMR background were 
contributed to the Initial and Advanced 
Varietal trial  

Entries recorded high IVDMD (%) and low 
lignin content 

2 CSV  23 to be considered as single 
varietal check  

Recommendation implemented -- 

 
General recommendations for this commodity and discipline: 

1. It was recommended to use uniform plot size at all locations for dual purpose sorghum trials.  The 
recommended gross plot size of 6.75 m x 0.45 m x 6 rows  

2. To improve the stover quality  of dual-purpose sorghum, fresh crosses can be planned at different centres 
using the already identified BMR derivatives like SPV 2018 which recorded highest digestibility in the IAVT 
trial 

3. There should not be any delay in sending the data once the trial is harvested 
4. The entries SPV 1820 and SPV 1822   have completed 3 years of testing (2 years of testing under advanced 

trials) and may be considered for release if found promising over years compared to the check. The 
concerned breeders at Indore and Udaipur may screen the data and decide upon submitting their data for 
identification 

5. Diverse germplasm is needed to be used in dual-purpose sorghum as the existing varieties are not able to 
surpass the grain yield levels of check cultivars. 

6. Two entries from single-cut forage trial will be tested for seed yield under D.P trials 
 
The most significant findings during the year 2009: 

1. In Zone I, SPV 1822 recorded a significant superiority of 28% for grain yields. SPV 2018 was significantly 
early to flower and mature. 
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2. In Zone II, SPV No`s: 1870, 2015, 2011, 1862, 2016, 1822, 1871 and 2012 were promising for grain yields 
with a superiority ranging between 10-40%. 

3. In Zone III, SPV 1871 was promising for both grain and stover yields with a superiority of 10%. 
4. SPV 2015 and SPV 2018 were consistently early maturing while SPV 1871 was significantly the tallest test 

variety. 
5. At national level, SPV 2015 and SPV 1870 exhibited significant grain yields. 
6. With respect to resistance to grain mold, the entries SPV 1820, SPV 1870 and SPV 2012 recorded lower 

Panicle Grain Mold Rating (PGMR) and Threshed Grain Mold Ratings (TGMR). 
7. Entries SPV 1822 and SPV 2016 were multiple leaf disease tolerant. 
8. SPV 2013, SPV 1822, SPV 1871, SPV 2011 and SPV 1870 recorded lower shoot fly deadheart percentage 

than the check CSV 23 while SPV 2012, SPV 2013, SPV 2017 and SPV 1822 were promising for stem borer 
resistance. 

 
New initiatives 

1. Trait specific improvement programmes for improved quality (bmr lines) under dual-purpose sorghums 
 
 

Recommendations: 
1. SPV 2017, SPV 2018 and SPV 1820 can go for registration for quality traits after one more year of testing. 
2. Proposal for varietal identification can be given for SPV 1822 and SPV 1820. 

 
Quantities of seed and cut-off dates for proper and timely conducting of trials and 
compilations of reports are as follows: 
 

1. Seed requirement: IAVT: 5 Kgs. 2nd year of AVT: 10 kg (including Agronomy trials) 
2. The seeds of dual-purpose sorghum entries should reach before 01.05.10 (May 1st, 2010) directly to Dr. 

Sujay Rakshit, Principal Scientist, NRCS, Rajendranagar, Hyderabad 500 030.  
3. The duly analyzed and complete data of trials should reach Director, DSR, Hyderabad by 30th November, 

2010. 
 
AICSIP WORK PLAN – KHARIF 2010 (DUAL-PURPOSE SORGHUM) 
 
Trial 1: Initial and Advanced Varietal Trial (dual-purpose) 
Entries   

Retained :   SPV 1870, 1871 and SPV 1862  
Promoted from IVT :  SPV No`s 2012, 2013, 2017 and 2018 

Checks :  CSV 23 
Testing locations (Zones I North & : Palem, Coimbatore, Udaipur, Pantnagar, Gwalior, Hisar, Ludhiana,  
Zone 1 South)  Deesa, Kanpur, Mauranipur, IGFRI-Jhansi and Ranchi.  
Zone II (3) :  Surat, Indore and Mandya  
Design :  Randomized Block Design   
Replications :  Three   
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I. Progress of AICSIP Sub-projects (2009-10) 
 

Chairman : Dr N Seetharama, Director (DSR) & PC (Sorghum) 

Convener :  Drs S Audilakshmi & VR Bhagwat 

 
Dr S Audilakshmi presented the progress made on the subprojects during 2009-10. The 
highlights of the progress made are as follows: 

 
Sub-project 1: Enhancing resistance to biotic stresses and to enhance product quality in 
sorghum 

 Seven, out of varieties 34, recorded mite damage rating of 1-2, on a scale of 1-9, where 
1 = resistant and 9 = susceptible.  

 Inter-specific hybrids of Sorghum bicolor with S. usamabarense, and S. hewisonii were 
produced for introgression of SF resistant genes.  

 Three good grain quality exotic derivatives were used for conversion using CMS line 
104A, and advanced in rabi 2009-10.   

 Stover quality was improved by irrigating crop 7 days before harvest.  
 The dough from composite flours has good viscosity and the mean diameter of the roti 

was 24.2 cm as compared to 22.4 cm rabi sorghum flour.   
 
Sub-project 2: Accelerating development and testing of parental lines for making better hybrids  

 Thirteen promising entries were identified for grain, stover yields and quality from the 
F6 breeding line, and utilized in crossing programme. 

 The accessions or entry number 176, and 177 are least sensitive to salinity for root  
and shoot length. 

 
Sub-project 3: Breeding for nutritionally improved sorghum with special reference to bio-
fortification for human health  

 Ethanolic extracts of six genotypes of sorghum were screened for antioxidant 
properties. IS-3532 showed highest radical scavenging activities of 89%, and 
correlated with the total phenolic and flavonoids.  
 

For each activity in the sub-project, targets set by the various scientists for the year 2010 -11 
and funds required were discussed. Two new centers (Indore and Pantnagar) have desired to 
be a part of the subproject. Looking to the need of the research areas required, the house 
agreed to include these two centers, Indore for the activity “Line improvement of mega 
parental line” and Pantnagar for the activity “Development of superior single-cut forages and 
improvement of forage sorghums for yield and HCN quantity by agronomic means”. 
 
Dr Bhagwat stated that the total budget required was RS 92.5 lakhs. Further, the activity 
wise and scientist wise budget was finalized and the house approved the proposal.  The details 
of the funds allocated are given in Table 1. Dr Audilakshmi stressed the timely completion of 
planned activities is the essence of these subprojects and hence it was requested to send the 
reports periodically. Finally, the Chairman has clarified that the money given to the 
respective activity/centre should only be treated as seed money to help in beginning of the 
project so that concerned teams can develop a good project seeking outside funding source 
(competitive grants).  
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Table 1: The details of role, activities of sub-projects and funds allocated for 2010-11 
 

S  
No 

Project activity SPC CSM CS (Location) if 
not Hyderabad 

Role Maximum funds 
proposed year-
2010-11 (lakhs) 

Sub-project-1: Enhancing resistance to biotic stresses & product quality in sorghum 

    
1.1  

Marker-assisted 
improvement of 
sorghum hybrid 
parents for shoot 
fly resistance  
  
  
  
  

SP Mehtre, 
Parbhani 
  
  
  
  

R Madhusudhana 
  
  
  
  

R Madhusudhana  Introgression of glossiness (gl) and 
trichome density (tr) QTL from donor 
IS 18551 into kharif B lines (296B, 
27B) for improved shoot fly resistance. 
Providing genotyping services to all. 

2 

1.1 SP Mehtre, 
Parbhani 

Introgression of glossiness (gl) and 
trichome density (tr) QTL from donor 
IS18551 and RILs derived from 
(BTX623 X IS 18551 , 296 B x 
IS18551  into rabi B lines 7B, 116B, 
104B, 8B and 1409 B for improved 
shoot fly resistance. 

1.5 

1.1 VR  Bhagwat Evaluate QTL introgressed lines for 
shoot fly resistance;  quantify the 
effects, Identify new mechanisms and 
sources of resistances, quantify 
relative magnitude of the component 
traits in imparting resistance  

1 

1.1 Gowri Sajjanar, 
Bijapur 

Introgression of glossiness (gl) and 
trichome density (tr) QTL from donor 
IS18551 into rabi  new R lines for 
improved shoot fly resistance. 

1 

1.1 Amarpalli Akhare, 
Akola 

Introgression of glossiness (gl) and 
trichome density (tr) in sweet sorghum 
lines and  rabi new R lines  for 
improved shoot fly resistance and  
bioinformatics 

1 

1.2 Inter and intra-
specific variation 
in shoot fly 
species in 
sorghum 
  
  
  
  

T Hussain, 
 Udaipur 
  
  
  
  

Kalaisekar 
  
  
  
  

Kalaisekar 1. Morphological characterization, 
variation, species delimitation. 2. 
Preparation of identification tool 

1 

1.2 Shekhappa, 
Dharwad 

Field collection of shoot fly sample  
from station and farmers field.  

1 

1.2 T Hussain, Udaipur 1. Morphological characterization, 
variation, species delimitation. 2. 
Preparation of identification tool 

1 

1.2 DG Daware, 
Parbhani 

Field collection of shoot fly sample  
from station and farmers field.  

1 

1.2 P Anandhi, 
Kovilpatti 

Field collection of shoot fly sample  
from station and farmers field.  

1 

1.3 Improvement of 
sorghum MS 
lines for grain 
quality (mainly 
grain moulds) to 
suit industrial 
uses  
  
  
  

MY Kamatar, 
Dharwad 
  
  
  

TG Nageshwar Rao 
  
  
  

TG Nageshwar  
Rao 

Screening of newly evolved 
derivatives for resistant to GM in high 
rainfall areas (Shimoga, Hassan, 
Kolhapur) 

2 

1.3 MY Kamatar, 
Bijapur 

Hybridization of superior derivatives 
with colour genetic stock, evaluation 
and selection of segregating material.  

1 

1.3 Sujay Rakshit Breeding for superior color grain 
derivatives  for GMR  

1 

1.3 RB Ghorade, Akola Selections & advancement of 
segregating material in  2009R, 
2010(K&R)  

1 

1.4 Improvement of 
sorghum for 
midge resistance 
  
  

G Shyam Prasad  
  
  

R Sankaranpadian, 
Kovilpatti 
  
  

R.Sankarapandian, 
Kovilpatti 

Development of early  and midge 
resistance / tolerance lines 

1 

1.4 Shekarappa, 
Dharwad 

Evaluation and selection of the midge 
resistant/ tolerant  material 

1 

1.4 G.Shyam Prasad Evaluation of new segregating lines for 
midge resistant/ tolerance and studies 
on mechanisms. 

1 

1.5 Improving 
sorghum for mite 
resistance 
  
  

 Rote, Surat 
  
  
  

VR Bhagwat 
  
  
  

BD Jadhav, Surat Development of mite resistance / 
tolerance lines 

1 

1.5 P Anandhi, 
Kovilpatti 

Evaluation and selection of the midge 
resistant/ tolerant  material 

1 

1.5 Rote, Surat Evaluation and selection of the midge 1 
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S  
No 

Project activity SPC CSM CS (Location) if 
not Hyderabad 

Role Maximum funds 
proposed year-
2010-11 (lakhs) 

  resistant/ tolerant  material 
1.5 VR  Bhagwat Evaluation  of the midge resistant/ 

tolerant  material 
2 

1.6 Characterization 
of new resistance 
sources for 
sucking pests of 
sorghum 
  
  

SS Ambekar, 
Parbhani 
  
  

B Subbarayudu 
  
  

SS Ambekar, 
Parbhani 

To breed the improved resistant 
genotypes for shoot bug and aphid 
during kharif and Rabi using 
resistance sources ( KR 191, KR 196, 
C-43 and I 12) 

1.5 

1.6 AP Biradar, Bijapur To evaluate and investigate the role of 
phenolic acids imparting resistance to 
shoot bug and aphids in sorghum. 

1 

1.6 B Subbarayudu To  study mechanisms of host plant 
resistance and identify resistant 
genotypes 

1 

1.7 Wide 
hybridization in 
sorghum to 
improve biotic 
stresses  
  
  
  

Gowri Sajjanar, 
Bijapur 
  
  
  

SV Rao 
  
  
  

Gowri Sajjanar, 
Bijapur 

Transfer resistance genes into the 
elite cultivated germplasm through 
cross-pollination  

1 

1.7 SV Rao Maintaining wild species germplasm, 
crossing and introgression, 
compatibility studies, support to other 
groups 

1.5 

1.7 KBRS Visarada Compatibility studies on interspecific  
hybrids 

1.5 

1.7 Sameer Kumar, 
Tandur 

Crossing  and introgation for 
transferring resistant gene 

1 

1.8 Genetic alteration 
of starch quality 
in sorghum 
  
  

Narpinder Singh, 
Amritsar 
  
  

S Audilakshmi 
  
  

S Audilakshmi Identifying superior lines for 
amylos/amylopectin lines, developing 
new mutant lines having high 
amylose/amylopectin lines 

2 

1.8 IK Das Identifying superior lines for high 
ethanol fermentation efficiency lines 

1.5 

1.8 Narpander Singh, 
Amritsar 

Evaluating F4 and M4 for amylose 
content, geletinzation, viscosity 

4 

1.9 Development of 
good combining 
‘B’ lines endowed 
with Maldandi 
grain quality traits  
  
  

BD Biradar, 
Bijapur 
  
  

Prabhakar 
  
  

BD Biradar, Bijapur Generation advancement, and 
selections for grain quality  & yield 
traits 

1.5 

1.9 GM Sajjanar, 
Bijapur 

Combining ability studies of selected 
lines 

1 

1.9 Prabhakar Conversion of derivatives of good 
grain quality exotic germplasm to MS 
lines and studying their combining 
ability 

2 

1.10 Development of 
superior single-
cut forages and 
improvement 
forage sorghums 
for yield and HCN 
quantity by 
agronomic 
means 

Tiwana, 
Ludhiana 
  
  
  
  

Aruna C 
  
  
  
  

Aruna C Development of forage sorghum 
varieties with improved shoot fly 
resistance and yield 

2 

1.10 Tiwana,  Ludhiana Evaluation of HCN content in different 
agronomic post harvest practices 

2 

1.10 Pahuja SK, Hisar Development forage sorghum varieties 
with improved resistance to stem borer  

1.5 

1.10  Modi, Surat Development forage varieties with 
improved yield 

1.5 

1.10 P Shrotria, 
Pantnagar 

Development forage varieties with 
resistance to foliar  diseases 

1 

1.11 Processing 
Technology for 
Innovative ready 
to eat foods from 
sorghum 
  

D Malathi, 
Coimbatore 
  
  
  

CV Ratnavathi 
  
  
  

CV Ratnavathi To evaluate the quality and recovery 
scale up testing of multigrain atta / 
rotis / extruded products  

2 

1.11 D Malathi, 
Coimbatore 

Standardization & Development of  
ready to eat foods from sorghum 

2.5 

1.11 UD Chavan, Rahuri Selection and standardization of 
suitable variety for niche products like 
(flake, extruded, hurda and pop 
sorghum). 

1.5 

1.11 Sankarapandian, 
Kovilpatti 

MLT of promising lines, generation 
advancement and selection for niche 
food products (flake, hurda and pop 
sorghum) 

1 

 Sub-project-1 (Total) 60.0 
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S  
No 

Project activity SPC CSM CS (Location) if 
not Hyderabad 

Role Maximum funds 
proposed year-
2010-11 (lakhs) 

Sub-project  2 : Accelerating development and testing of parental lines for making better hybrids 

2.1 Line 
improvement of 
mega parental 
line 
  
  
  

RB Ghorade, 
Akola 
  
  
  

Hariprassna 
  
  
  

RB Ghorade, Akola Improvement of 296 B lines for grain 
size and luster. 

1 

2.1 SS Ambekar,       
Parbhani 

Improvement of 104 B lines for grain 
shape and luster. 

2 

2.1 Hariprassna To improve 296 B for early flowering to 
synchronize with RS 29 

2 

2.1 Usha Saxena, 
Indore 

To improve IMS 9B for maturity and 
height 

1 

2.2 Utilization of new 
germplasm for 
development of 
photo-insensitive 
dual-purpose 
sweet sorghums 

Ganesamurthy, 
Coimbatore 
  

Umakanth 
  

 K Ganesamurthy Selections and further advancement of 
segregating material for varietal 
development 

1 

2.2 Umakanth Development of hybrid parental lines 2 

2.3 Identification of 
saline tolerant 
sorghum 
genotypes 

HS Talwar 
  
  
  
  

ML Soni, Bikaner 
  
  
  
  

HS Talwar Screening and basic studies 1.5 
2.3 M Elangovan Germplasm collection and 

Characterization 
  

2.3 D Nandwal, Hisar  Field Screening   
2.3 ML Soni, Bikaner  Field Screening   
2.3 PK Roy, Pali     
2.4 Genetic and 

molicular 
mapping for 
fertility restoration 
on Maldandi 
cytoplasm in 
sorghum 

BD Biradar, 
Bijapur 
  

Madhusudhana 
  

BD Biradar, Bijapur Genetic analysis of fertility restoration 
on maldandi cytoplasm 

1.5 

2.4 Madhusudhana Molecular mapping and identification 
of markers linked to fertility restorer 
genes on maldandi 

1.5 

Sub-project-2 (Total) 13.5 

Sub-project 3: Breeding for nutritionally improved sorghum with special to biofortification for human health & stover quality  

3.1 Breeding for 
nutritionally 
improved 
sorghum with 
special reference 
to biofertification 
and yellow 
sorghum 

Nagesh Kumar, 
Palem 
  
  

Hariprasanna 
  
  

Hariprasanna Incorporating desirable levels of Iron 
and zinc 

2.5 

3.1 Nagesh Kumar, 
Palem 

Yellow pericarp sorghum 
improvement, MLT of promising lines  

1.5 

3.1 Vaishali Agte, Pune Micronutrient analysis of grains, 
Analysis of yellow pericarp lines for 
pharmaceutical properties 

4 

3.2 Organic Rabi 
Sorghum 
Production based 
Cropping 
Sequence 
  
  

SS Angadi, 
Dharwad 
  
  

S Ravikumar 
  
  

SS Angadi, 
Dharwad 

To assess the impact of organic 
farming practices on soil properties, 
growth, yield, quality and net returns of 
rabi sorghum based cropping 
sequence. 

1 

3.2 S Ravikumar Organic seed production 2 
3.2 Seema Nemade, 

Akola 
To assess the impact of organic 
farming practices on soil properties, 
growth, yield, quality and net returns of 
rabi sorghum based cropping 
sequence. 

2 

3.3 Processing 
Technology for 
Innovative health 
foods from 
sorghum 
  
  

TS Chandra, 
Chennai 
  
  

CV Ratnavathi 
  
  

CV Ratnavathi To identify sorghum rich in 
antioxidants and functional properties. 

1 

3.3 TS Chandra, 
Chennai 

Effect of millet and sorghums rich in 
anti oxidants, whole grain diet or 
subcomponents on human health 
identified. 

4 

3.3 Gouri Sajanar, 
Bijapur 

Standardization of varieties for niche 
products (flake and pop sorghum). 

1 

Sub-project-3 (Total) 19.0 
Grand Total 92.5 

1 SC = Scheme Convener, 2. CSM = Channel Support Manager, 3. CS = Co-operating Scientist 
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Annexure I: Agenda for the 40th Annual sorghum group meeting 
  
Date: 27th February to 1st March, 2010   Venue: Tamil Nadu Agricultural University,  
     Coimbatore 

agenda 
 

Day 1: February 27th, 2010 (Saturday) - Pre-workshop session (In-house matters) 
 

8:30-9:00 : Registration 

9:00-9:30 : General issues 

(joint session with all AICSIP scientists & PC; instructions & fine-tuning the schedule) 

9:30-13:00 : Session – I: Review of research: scientific audit based on work plan of AICSIP centre / scientist 
for 2009-10 

  Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
  Co-chairman Dr. N Seetharama, Director & PC, DSR 
  Rapporteurs Drs. Shyam Prasad & Sujay Rakshit 
13:00-14:00 : Lunch break  

14:00-16:00 : 
Session – II: Discussion on new initiatives on ad hoc activities for special assistance under XI 

Plan and reforms in AICSIP 

  Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
  Co-chairman Dr. N Seetharama, Director & PC, DSR 
  Rapporteurs Drs M Elangovan & C Aruna 
  1. Request to plant authority regarding inclusion of special traits for sweet sorghum, and other traits 

of economic importance. 
2. New materials for registration and steps ahead. 
3. IPR issues in AICSIP & credit-sharing. 
4. Publications Plan for AICSIP. 
5. Web-based data entry and analysis in near time. 
6. Collaboration and use of supporting data such as evaluation for quality, economic analysis etc 
7. Basic and strategic research & Network projects at DSR & AICSIP centres 
8. International cooperation (foreign-aided projects), and material exchanges. 

16:00-17:00 : Discipline-wise preparatory group meetings (concurrent sessions) 

17:00-18:00 : 
Poster session 

 
Day 2: February 28th, 2010 (Sunday) - Open session 
 

10:00-11:15 : Session - III: Inaugural session 

   Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
    Chief guest Dr. P Subbaian, Registrar, TNAU, Coimbatore 
  Rapporteurs Drs. Vilas Tonapi and YD Narayana 
    Welcome address Dr. M Paramathma, Dir. of Res., TNAU, Coimbatore 
  Coordinator’s report Dr. N Seetharama, Director & PC, DSR 
  Release of new publications 1. Sorghum shootfly (Book) 

Authors: Drs.PG Padmaja, R Madhusudhana & N Seetharama 
By Dr.SN Shukla, Former ADG (FFC), ICAR 

2. Major weeds of sorghum (Book) 
Author: JS Mishra & N Seetharama 
By Dr. P Subbaian, Registrar, TNAU, Coimbatore 
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3. Indian sorghum landraces (A Phamphlet) 
Authors: Dr. M Elangovan and others 
By Dr. M Paramathma, Dir. of Res., TNAU, Coimbatore 

4. Film on “Bioethanol production from sweet sorghum” 
Authors: Drs. SS Rao and others 
By Dr. K Thiyagarajan, Director, CPB&G,TNAU 

5. A book in Hindi on “Delicious sorghum foods”. 
Authors: Drs. CV Ratnavathi and others 
By Dr. N Seetharama, Director & PC, DSR 

    Inaugural address  Dr. P Subbaian, Registrar, TNAU, Coimbatore 
    Chairman's remarks Dr. SN Shukla, Former ADG (FFC), ICAR 
    Vote of thanks Dr. K Thiyagarajan, Director, CPB&G,TNAU 
11:15-11:30 : Tea break 

11:30-13:30 : Session – IV:  Presentation of progress report 2009-10 

    Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
    Co-chairman Dr. N Seetharama, Director & PC, DSR 
    Rapporteurs Drs. I K Das  & Rajendra Kumar 
  Germplasm Dr. M Elangovan  
  Trial & nurseries Dr. Sujay Rakshit,  
    Breeding – Grain sorghum Dr. Prabhakar  
    Pathology Dr. Ashok Gadewar  
    Entomology Dr. VR Bhagwat  
    Agronomy  Dr. JS Mishra  
  Physiology Dr. SS Rao / HS Talwar  
    Forages Dr. C Aruna  
  Dual purpose & sweet sorghum Dr. AV Umakanth  
  FLD Dr. Rajendra Chapke 
  Discussions & recommendations  

13:30-14:30 : Lunch break 

14:30-16:30 : Session – V: Seed, germplasm-related issues 

    Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
    Co-Chairman Dr. N Seetharama, Director & PC, DSR 
    Rapporteurs Drs. Rajendra Chapke & Venkatesh Bhat 
  BSP, DUS  and Mega seed project activities Dr. Vilas A Tonapi (PS, DSR) 
  Seed production and distribution in states State representatives & seed corporations 
  Private sectors’ view on sorghum R&D Representatives from private seed companies 
  Germplasm & IPR matters Dr. K Varaprasad, NBPGR, Hyderabad 
16:00-16:15 : Tea break 

16:15-17:15   Session – VI: Collaborative research and commercialization 

    Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
    Co-Chairman Dr. N Seetharama, Director & PC, DSR 
    Rapporteurs Drs. AV Gadewar & BD Biradar 
  AICSIP sub-projects Dr. S Audilakshmi (PS, DSR) 
  Progress report of ICAR-ICRISAT 

collaborative projects 
ICRISAT representative & Dr. N Seetharama 

  Public-private partnership - Models and 
modalities 

Dr. S Mauria, ADG (IPR, TM & Policy) 

  Discussions & recommendations 
 

17:15-19:00 : Session – VII: Finalization of 2010 technical programmes (by all PIs) 
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Day 3: 1st March, 2010 (Monday) 
 

10:00-12:30 : Session - VIII: Presentation of lead topics 
Theme: Advances in sorghum science: 2010

    Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
  Co-chairman Dr. N Seetharama, Director & PC, DSR 
    Rapporteurs Drs. VR Bhagwat and J S Mishra 
  1. Marker assisted selection and transgenics Dr. N Seetharama 
  2. Bioinformatics & allele mining Dr. Monica Dalal and N Seetharama 
  3. Second generation biofuels Drs. SS Rao/ CV Ratnavathi 
  4. Opportunities for sorghum in Rice fallows Drs. JS Mishra / B Subbarayudu  
  5. Sorghum as feed for animals and poultry  Dr S Audilakshmi 
  6. Crop Utilization & Marketing Dr. B Dayakar Rao 
  Discussions & recommendations 

12:30-13:30 : Lunch break 

13:30-17:00 
: 

Session – IX: Plenary session  
(presentation of session-wise recommendation and technical programme of work) 

      
  Chairman Dr. SN Shukla, Former ADG (FFC), ICAR 
  Co-chairman Dr. N Seetharama, Director & PC, DSR 
  Rapporteurs Drs. TGN Rao & B Dayakar Rao 
    Germplasm Dr. M Elangovan  
    Trial & nurseries Dr. Sujay Rakshit  
    Breeding – Grain sorghum Dr. Prabhakar  
    Pathology Dr. Ashok Gadewar  
  Entomology Dr. VR Bhagwat  
  Agronomy  Dr. JS Mishra  
  Physiology Dr. SS Rao  
  Forages Dr. C Aruna  
  Dual purpose & Sweet sorghum Dr. AV Umakanth  
  FLDs Dr Rajendra Chapke 
  Seed-related issues, IPR Dr. VA Tonapi  
  Special activities and emerging AICSIP 

recommendations for 2010-11 
Dr. N Seetharama 

    Chairman's remarks Dr. SK Datta, DDG (CS ), ICAR 
  Co-chairman’s remarks Dr. SN Shukla, ADG (FFC) 
    Vote of thanks Dr. K Ganesamurty 
17.00-17.15 : Felicitation to retiring scientists of AICSIP 
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Annexure II: Press release 
 

The 40th Annual Group Meeting of the All India Coordinated Sorghum Improvement Project 
was held at Tamil Nadu Agricultural University, Coimbatore from 27th February, to 1st 
March, 2010.  About 120 participants from various SAUs, voluntary centres, private seed 
companies and ICRISAT participated. 
 
The group meeting was formally inaugurated by Dr. P Subbaian, Registrar, TNAU, 
Coimbatore and Dr. SN Shukla, Former Assistant Director General (Food & Fodder Crops), 
ICAR, New Delhi in the presence of Dr. N Seetharama, Director, Directorate of Sorghum 
Research, Hyderabad and Project Coordinator (AICSIP), and Dr. M Paramathma, Director of 
Research, TNAU, Coimbatore. 
 
Dr. SN Shukla in his capacity as Chief Guest and Dr. P Subbaian, the Chairman of the 
inaugural function congratulated the sorghum researchers for delivering excellent hybrids, 
varieties and the technologies for the sorghum growing resource poor farmers in the dryland 
regions of the country.  Even though the sorghum area has declined to 7.0 m ha from 18 m ha 
in 1960’s, the sorghum productivity has doubled and production is maintained due to the best 
hybrids given by All India Coordinated Sorghum Improvement Project. 
 
To arrest the declining sorghum demand in the country, they said it is necessary to create a 
viable market for sorghum through technologies enhancing alternate use of sorghum to 
produce bioethanol from sweet sorghum, beer and potable alcohol from sorghum grain, and 
starch and cattle feed from sorghum.  This can be achieved by establishing sorghum based 
ethanol, starch, beer and potable alcohol industries right in the sorghum growing areas.  This 
will help in economical production of value added products and more profitability from 
sorghum to poor farmers. 
 
To enable sorghum to regain the original position, it is necessary to change governmental 
policies, include sorghum in public distribution system, establish linkages with industries to 
produce value-added sorghum products, and making sorghum to be the part of ‘national food 
security mission’.  These steps will help to bring in livelihood, livestock, feed, fodder, food and 
nutritional security through sorghum. 
 
Dr N Seetharama while presenting the achievements in the sorghum research and 
development said that national sorghum programme is well geared to meet the challenges and 
cater to the needs of sorghum farmers and sorghum based industries.  Much emphasis is given 
to basic and strategic research at Directorate of Sorghum Research.  Transgenics of sorghum 
are field tested, and marker assisted selection is practiced on a wide scale for dealing with 
complex traits.  International collaboration with ICRISAT and other countries is established.  
 
In the beginning, Dr. M Paramathma, Director of Research, TNAU, Coimbatore welcomed 
the guests and the delegates.  Dr. K Thiyagarajan, Director, Centre for Plant Breeding and 
Genetics, TNAU, Coimbatore offered Vote of thanks. 
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On this occasion, three books (1) Sorghum Shootfly; (2) Weeds of Sorghum and (3) Delicious 
Sorghum Foods were released by the dignitaries, along with brochure on sorghum landraces, 
and a film on “Bioethanol production from sweet sorghum”. 
 
The AICSIP and the Society for Millets Research felicitated all the retiring sorghum workers 
along with Dr. SN Shukla, Assistant Director General (F&FC), ICAR-New Delhi for their 
yeomen service for the cause of sorghum. 
 
In the next two days, the sorghum workers will deliberate on new strategies and plan new 
experiments for improving sorghum productivity and profitability in the context of changing 
climate scenario and national food security. 
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Glimpses of media coverage 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DINA MALAR
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Annexure III: Grading of presentations by individual AICSIP centres by all centre scientists  
 

S. 
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A B C D E 
1 Coimbatore B C B B B B B B C B 0 8 2 0 0 73 21 
2 Pantnagar B B B B B B C B B B 0 9 1 0 0 71 15 
3 Akola B B B C B C B B C B 0 7 3 0 0 67 21 
4 Hisar B B B B B B C B C B 0 8 2 0 0 66 18 
5 Rahuri B B C C B C C C C C 0 3 7 0 0 65 21 
6 Kovilpatti B B C C B C B B C B 0 6 4 0 0 64 19 
7 Parbhani B B C C C C C C C C 0 2 8 0 0 64 20 
8 Bijapur B B B B B C C C C C 0 5 5 0 0 64 19 
9 Udaipur B C B C B C C C C C 0 3 7 0 0 63 20 
10 Indore B C C C C C C C C C 0 1 9 0 0 61 20 
11 Dharwad C C C C C C C C C C 0 0 10 0 0 61 20 
12 Deesa C C C C C C C C C C 0 0 10 0 0 60 20 
13 NARI - Phaltan C C C C C C C C C C 0 0 10 0 0 59 19 
14 Mauranipur C C C C C C C C C C 0 0 10 0 0 58 19 
15 Palem C C C C C C C C C C 0 0 10 0 0 57 20 
16 Surat C B C C C C C C C C 0 1 9 0 0 57 19 
17 Tandur   Not participated in this workshop 
18 Meerut  Team not yet in place 
Scores on a 1-10 scale by the participants where 10 is Excellent and 1 is poor and fo individual characteristic were converted into A-E; Grades are given based on score averages:  Grade A: 10-9, Grade B: 8-7, 

Grade C: 6-5, Grade D: 4-3 and Grade E: 2 and below 
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Annexure IV: Centre-wise trials conducted by AICSIP centres during Kharif,  2009-10 
 (Rabi trials are yet to be harvested) 

S.No. Centre Breeding Entomology Pathology Agronomy Physiology Forage Sweet sorghum Dual purpose Total 

1 Coimbatore 3 3 3 8 1 2 -- 1 21 

2 Pantnagar -- -- 5 3 -- 2 1 1 12 

3 Akola 2 3 4 8 -- 2 1 -- 20 

4 Hisar -- 1 -- 3 -- 2 -- 1 7 

5 Rahuri -- 1 -- -- 3 2 1 -- 7 

6 Kovilpatti 2 -- -- 1 -- 2 -- -- 5 

7 Parbhani 2 2 4 7 1 2 1 -- 19 

8 Bijapur -- -- -- -- 1 -- 1 -- 2 

9 Udaipur 3 3 5 10 -- 2 -- 1 24 

10 Indore 2 2 -- 9 -- -- -- 1 14 

11 Dharwad 3 3 5 10 -- -- -- -- 21 

12 Deesa 2 -- -- 4 -- 2 -- 1 9 

13 NARI-Phaltan -- -- -- -- 2 -- 1 -- 3 

14 Mauranipur 2 -- -- 6 -- -- -- 1 9 

15 Palem 2 3 3 5 -- -- 1 1 15 

16 Surat 2 3 3 7 -- 2 1 1 19 

17 Tandur -- -- -- -- -- -- -- -- -- 

18 Meerut 2 -- -- -- -- 2 -- -- 4 

 Total 27 24 32 81 8 22 8 9 211 
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