
 
3 Kharif Breeding Report-agm15  Page 1 of 44 

 
 

 
Kharif grain sorghum – 2014 

 
 

Sujay Rakshit coordinating with scientists at several SAUs 
 
 
 

C o n t e n t s 
 

Executive summary ...................................................................................................... 3 

Detailed report ............................................................................................................. 9 

Introduction ............................................................................................................................. 9 

1.  Multi‐location AICSIP trials ................................................................................................ 9 

Advanced Hybrid Trial (Tables 1, 1A and 1B) ....................................................................................9 

Advanced Variety Trial (Table 2, 2A and 2B) .................................................................................. 10 

Initial Hybrid Trial (Table 3A and 3B) .............................................................................................. 12 

Initial Variety Trial (Table 4A and 4B) ............................................................................................. 14 

2.  Coordinated sorghum breeding research ......................................................................... 15 

3.  Kharif sorghum breeding at DSR ...................................................................................... 16 

Development of kharif grain sorghum Genotypes with improved yield, grain quality and grain 
mould tolerance ............................................................................................................................. 16 

Genetic improvement of multi‐cut forage sorghum ....................................................................... 18 

Genetic improvement of single cut forage genotypes for fodder yield and quality ....................... 18 

Genetic augmentation of parental lines for grain yield and tolerance of shoot pests and hybrid 
development in kharif sorghum ..................................................................................................... 19 

Molecular tagging of a fertility restoration (Rf6) gene for A1 & A2 CMS systems in Sorghum ...... 19 

Development of mapping populations ........................................................................................... 20 

Studies on sucrose accumulation in sweet sorghum for efficient ethanol production ................... 20 

Collation, evaluation, documentation and utilization of sorghum genetic stocks ......................... 21 

Developing early duration and photoperiod insensitive grain sorghum MS & R lines ................... 22 

Genetic enhancement of sweet and high biomass sorghums for traits related to 1st and 2nd 
generation biofuel production and shoot pest tolerance ............................................................... 22 

Development of novel pre‐breeding lines through wide hybridization in sorghum........................ 24 

 

 

 



 
3 Kharif Breeding Report-agm15  Page 2 of 44 

 
 

4.  Kharif sorghum breeding at AICSIP centers ...................................................................... 25 

AKOLA ............................................................................................................................................. 25 

COIMBATORE.................................................................................................................................. 27 

DEESA ............................................................................................................................................. 29 

DHARWAD ...................................................................................................................................... 30 

HISAR .............................................................................................................................................. 31 

PALEM ............................................................................................................................................ 33 

PANTNAGAR ................................................................................................................................... 34 

PARBHANI ....................................................................................................................................... 37 

PALEM ............................................................................................................................................ 39 

PHALTAN ........................................................................................................................................ 40 

SURAT ............................................................................................................................................. 41 

UDAIPUR ......................................................................................................................................... 42 

5.  Publications ..................................................................................................................... 43 

 

 

  



 
3 Kharif Breeding Report-agm15  Page 3 of 44 

 
 

Executive summary 

In 2014, towards grain sorghum improvement basic and applied researches were taken up at DSR and All India Coordinated 
Sorghum Improvement Project (AICSIP) centers. As part of applied research multi-location yield trials of newly developed 
varieties and hybrids from the AICSIP centers and private companies were carried out. In basic and strategic researches focus 
was given towards development of new MS and R lines, breeding for earliness, drought tolerance, cold tolerance, resistance 
against key insects and diseases among others. Biotechnological tools as well as conventional breeding methodologies were 
employed towards this direction. Initiatives on inter-institutional hybrid development and testing yielded promising outcomes.  
 
Multi-location AICSIP trials: During kharif 2014 four trials, viz., Advanced Hybrid Trial (AHT), Advanced Variety Trial (AVT), 
Initial Hybrid Trial (IHT) and Initial Variety Trial (IVT) were conducted across 9 (initial trials) to 24 locations (AHT).  
 
Advanced Hybrid Trial: In this trial 4 hybrids and 4 checks were evaluated across 8 and 16 locations in Zone I and Zone II, 
respectively. Out of 4 test hybrids 3, viz., SPH 1724, SPH 1736 and SPH 1737 were in AHT II.  
 In Zone I only SPH 1724 (4110 kg/ha) performed better than best performing check, CSH 23 (3806 kg/ha) in terms of grain 

yield, while SPH 1748 recorded highest fodder yield (13041 kg/ha). However, none of them recorded more than 10% grain 
yield superiority. 

 In Zone II SPH 1736 out yielded best check, CSH 25 in terms of grain (4577 kg/ha) and fodder yield (13839 kg/ha). 
 
Advanced Variety Trial: In this trial only one variety, SPV 2165 along with 5 checks were evaluated across 8 and 14 locations in 
Zone I and Zone II, respectively. This candidate variety was in AVT II.  
 In Zone I for grain yield SPV 2242 (3504 kg/ha) and SPV 2250 (3412 kg/ha) out yielded best performing check, CSV 23 

(3028 kg/ha) by more than 10%. However, none of these could out yield CSV 23 in terms of fodder yield. 
 In Zone II no test variety could out yield best check, CSV 20 in terms of grain and fodder yield. 
 
Initial Hybrid Trial: In this trial 21 test hybrids along with five checks were evaluated in RCBD for grain yield, fodder yield and 
other agronomic traits across 9 locations, four in Zone I and five in Zone II. 
 In Zone I Full maturity test hybrids, SPH 1773 (4810 kg/ha), SPH 1775 (4775 kg/ha), SPH 1776 (5083 kg/ha) and SPH 1791 

(4782 kg/ha) out yielded best check, CSH 16 by nearly 10% or more. 
 In Zone II SPH 1788 (4320 kg/ha), SPH 1783 (4064 kg/ha) and SPH 1779 (4005 kg/ha) yielded better than best check, CSH 

16 but none of them recorded >10% superiority.  
 
Initial Variety Trial: In this trial 17 test varieties and 5 checks were evaluated in RCBD for grain yield, fodder yield and other 
agronomic traits across 9 locations. 
 In Zone I SPV 2294 (3486 kg/ha), SPV 2296 (3702 kg/ha), SPV 2299 (3626 kg/ha), SPV 2301 (3767 kg/ha) and SPV 2305 

(3442 kg/ha) recorded 10% higher yield over the best check. None of them recorded higher fodder yield. 
 In Zone II SPV 2293 (3004 kg/ha), SPV 2298 (3285 kg/ha), SPV 2307 (3039 kg/ha) and 2308 (3010 kg/ha) recorded more 

than 10% yield superiority than best check, CSV 20 (2704 kg/ha). None of these could out yield CSV 20 in terms of fodder 
yield. 

 
Coordinated sorghum breeding research: During 2014, in inter-institutional hybrid programme 13 experimental hybrids along 
with four checks were tested at Indore, Parbhani, Akola and Coimbatore.Only one experimental hybrid SHD 6 found to be 
promising. Towards development of new experimental hybrids 11 CMS lines were collated. Total 19 new experimental hybrids 
were developed by three centers. From shared segregating populations a total of 91 families were selected at Deesa, Indore and 
Surat. 
 
Kharif sorghum breeding at DSR 
Development of kharif grain sorghum Genotypes with improved yield, grain quality and grain mould tolerance 
 Out of 80 experimental hybrids based on 12 ms and 15 R lines 6 hybrids recorded significant improvement for grain yield 

over the check, CSH 25. Another set of 20 hybrids yielded more than 10% over CSH25 for grain yield. Seven hybrids had 
bold seed with less grain mould score compared to the check, CSH 25.  

 Seventeen advanced breeding lines evaluated for grain yield and quality over the check, CSV20 showed that PVT 13-14 
was the highest yielder with 20% improvement over the check, CSV 20 (4402 kg/ha). Two recorded about 10% increase in 
grain yield over CSV 20.  
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 Out of 60 germplasm lines evaluated for grain quality traits against the check C 43 for two years 6 lines recorded high 100 
seed weigh, some with semolina recovery up to 48%, two with hard seeds. High positive correlation was observed between 
seed hardness and semolina recovery.  

 
Genetic improvement of multi-cut forage sorghum 
 Ten new hybrids and ten new hybrid-derivatives (pure lines) were evaluated along with CSH 24MF and SSG 59-3. Two 

hybrids exhibited more than 20% superiority over check whereas three pure lines were superior to SSG 59-3 in terms of 
green forage yield.  

 New parental lines 335B and MF2068 were evaluated for cyanogenic potential in foliage at 30, 45 and 60 DAS along with 
that’s of hybrid CSH 24MF and its parents. All lines possessed HCN levels below thresh hold of 200 ppm indicating that 
they are safe for feeding to cattle as green forage under normal conditions. 

 
Genetic improvement of single cut forage genotypes for fodder yield and quality  
 Advanced derivatives from crosses seven crosses were superior and yielded more than 15% green fodder yield compared 

to checks.  
 A total of 253 selections were made from the F3 and F2 generations.  
 Seventy germplasm and elite lines were also evaluated for fodder yield and related traits. The lines SC-FS-13, SC-FS-84, 

EC 582504, HC 136, IS 10302, GFS 5 were superior compared to checks. 
 
Genetic augmentation of parental lines for grain yield and tolerance of shoot pests and hybrid development in kharif sorghum 
 Seventy two crosses out of 105 new crosses were made involving promising advance breeding lines and donors for grain 

yield, seed size and shoot fly tolerance were selected for further advancement. 
 Towards development of new MS lines 155 pairs of test crosses were selected for further backcrossing. BC2 are being 

advanced during the current rabi season. In addition 30 new promising maintainer × maintainer derivatives are in advanced 
stages of backcrossing and are being used in hybrid development. 

 Out of 70 advance breeding lines isolated from maintainer × maintainer crosses, nine genotypes were superior over check 
27B. Four advance breeding lines were early  

 Nine advance breeding lines were found superior to check CSV 20 with 30-60% grain yield advantage, which can be further 
evaluated. 

 Out of the 110 experimental hybrids 10 were superior to check CSH 16. Four new cross combinations were tested under 
high input conditions of rice-fallows. 

 Segregating materials in different generations (F3-F7) were advanced and about 275 selections were made for further 
evaluation.  

 
Molecular tagging of a fertility restoration (Rf6) gene for A1 and A2 CMS systems in Sorghum  
 A2 CMS was found to be a better alternative to the widely exploited A1 (milo) CMS in F1 hybrid industry. A new gene for 

male fertility restoration, Rf6, in sorghum was mapped on chromosome 4 with its ability to restore fertility on both A1 and A2 
CMS systems using F2 populations of 27A x M35-1 and A2 x M35-1 crosses. The gene, Sobic.004G004100 is a member of 
pentatricopeptide gene family.  

 Detailed sequence analyses of selected homologous regions of several grass genomes have shown significant 
conservation of gene order within the grasses. The gene encodes RNA-binding protein with 200 aa chain, and is 
orthologous to gene GRMZM2G163247 (Zea mays), Si018291 (Setaria italica), Pavir.Aa03572.1 (Panicum virgatum), 
Pavir.Ab00051.1 (Panicum virgatum), Os02g01480.1 (Oryza sativa) and Bradi3G00804 (Brachypodium distachyon) with 
same molecular function.  

 Sequence comparison of the CDS and peptide sequences of parents showed deletions and insertions in non-restorers 
leading to truncated peptide. The linked marker, MS-SB04-266 was validated in a set of 37 genotypes and could be 
employed for selecting potential restorers on both A1 and A2 cytoplasms. 

 
Development of mapping populations  
 Towards identifying QTL for various economic traits like charcoal rot, stem borer, shoot fly, 3 recombinant inbred line 

populations are being developed.  
 
Collation, evaluation, documentation and utilization of sorghum genetic stocks  
 In three station hybrid trials 108 experimental hybrids were tested and 19 found promising.  
 74 R lines and 20 B lines were evaluated and 15 and 9 promising R lines and B lines were identified, respectively.  
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 Towards new R and B line development respectively 61 and 36 families were selected from segregating populations. 
 Grain mold derivatives from crosses 296B × RIL 98 (4 Sel.), 296B × RIL 25 (5 Sel.) and GMN 58 × RIL 25 (3 sel.) were 

advanced to F5 generation. 
 For earliness out of 45 B × B derivatives, five were selected and test crossed to elite A line.  
 10 genetic stocks were blindfold tested for grain mold response and all recorded field grain mold score near to resistant check. 
 75 R lines, 31 B lines and 16 genetic stocks were DUS characterized. 
 
Developing early duration and photoperiod insensitive grain sorghum MS and R lines  
 A total of 10 F6 derivatives (B x B and R x R) were evaluated for earliness, plant height (cm), grain yield per plot (kg) and 

fodder yield per plot (kg). Two genotypes recorded earliness coupled with superior performance for grain yield as compared 
to the early check (CSV 17).  

 A total of 52 BC2 crosses were evaluated and promising 22 pairs were advanced to BC3 generation. About 34 promising and 
nearly stable AB pairs again backcrossed to advance it to BC4 generation. These 34 B lines were also evaluated along with 
early duration checks (AKMS 14B and 2219B).  

 
Genetic enhancement of sweet and high biomass sorghums for traits related to 1st and 2nd generation biofuel production and 
shoot pest tolerance 
 [(SSV 84 x (SPV 462 XIS 21891)-3-1-1)]-1-1 and (SSV F7-2)-1-3 were promising for most of the sweet sorghum productivity 

traits and can be tested under multi-locations. 
 The entries viz., [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-5 and [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-1 exhibited 

high fresh and dry biomass yields while [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-3 was promising for brix too apart from 
biomass yields. 

 
Development of novel pre-breeding lines through wide hybridization in sorghum  
 Twenty four high biomass segregants from maize-sorghum crosses were evaluated along with SSV 84 and CSH 22SS as 

checks. Four genotypes with the high brix were on par with the best check SSV 84. One derivative was also on par with the 
best check SSV 84 for fresh fodder weight and 6 were superior to CSH 22SS for plant height. 

 
Kharif sorghum breeding at AICSIP centers 
Akola 
 In grain breeding programme total 40 IPS were selected in R line development programme while in B line development 

programme 31 IPS were selected. Total 25 BC pairs were made in grain breeding programme. Eight new four way crosses 
have been made in selected single crosses in F2 Generations during kharif 2014-15. 

 In grain mold resistance breeding programme, total 46 IPS were selected in R line development programme while in B line 
development programme 15 IPS were selected. Total 23 BC pairs were made in grain breeding programme.  

 In shoot fly resistance breeding programme, total 1 IPS was selected in R line development programme while in B line 
development programme 17 IPS were selected. Total 13 BC pairs were made in grain breeding programme. In order to get 
new recombinations, 12 new four way crosses (Biparental crosses) were made during Rabi 2014-15 

 Total 7 Station Hybrid/Varietal Trials were successfully conducted. Besides these trials, one Private Hybrid Testing Trial 
consisting of five hybrids from the private companies were evaluated. Total 5 AICSIP trials were allotted to this centre and 
were conducted successfully and data submitted to project.  

 During kharif 2013, the maintenance of A, B,R lines, experimental hybridization programme and varietal selection 
programme was carried out.  

 One Ph.D. and two M.Sc. students are doing their research work at this unit. Total eight research papers have been 
published in the NAAS rated journals. Nine popular articles were also published. Two scientist form this centre received 
three awards. 

Coimbatore 
 The culture TNS623 (2219B x SPV 1390) is dual purpose, short duration, with average grain yield potential is 2742 kg/ha 

and moderately resistant to shoot fly and stem borer is in third year evaluation in Adative research trial.  
 TNS 660 with grain and fodder yield potential of 3892 kg and 15037 kg/ha with increased yield potential of 19.4 and 27.4 

percent respectively with favorable plant height of 189 cm has been promoted to multi location trial. 
 Among three cultures tested in multi location trial, TNS 648 recorded average grain yield of 2531 kg/ha with yield increase 

of 12 percent over the check Co 30 has promoted MLT testing in second year. 
 Two promising hybrids viz., ICS12A x ICSR 89020 and MS 70A x CO30 with grain yield of 2839 and 3332 kg ha has been 

identified for UVT trial 
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 In forage sorghum breeding the multi cut line TNFS 209 which was selected from the mutant of CoFS 29 was promoted to 
AVT-II of AICSIP trials. The single cut entries TNFS 204 and TNFSH 205 were evaluated in AICSIP trials and MLT in 
Tamilnadu. Some of the other promising lines selected from the crosses viz., Co26/IS 4646-3-1-1-2, APK1/M35-1-2-2-3 and 
Co26/IS 4646-3-3-1-1 are being evaluated in replicated yield trials. These lines recorded the green fodder yield of more than 
35t/ha. 

 The segregating material of 92 cross combination under R line development programme, 5 in B line development 
programme and 55 crosses under trait specific development programme are under various stages of evaluation. Published 
one research paper. 

 Deesa 
 The experimental year showed different temperature regimes, humidity, rain fall and sunshine hours. A total rainfall of 832.6 

mm with 21 rainy days was obtained with maximum in September and July and highest rain was observed in the 36 week-
03-09 Sept. (462.8 mm) when the crop was in flowering stage. During the crop season the weather was conducive for the 
crop growth and development.  

 Under breeding programme 45 crosses of dual sorghum was attempted and 10 F1s of forage sorghum were evaluated.  
 Under the generation advancement progenies of different dual and forage crosses were evaluated and selections were 

made on the basis of desirable characters viz., earliness, shoot fly resistance, agronomic superiority, forage and dual type.  
 Under germplasm maintenance and evaluation programme a total of 392 accessions of forage and dual type sorghum were 

maintained, 51 accessions evaluated and 136 new germplasm collected during Kharif 2014-15.  
 Apart from six coordinated trials two station trials, five state (Multi location) trials, six of dual, grain and forage sorghum were 

conducted during 2014-15. Twenty three Front Line Demonstrations taken in Sorghum growing area of North Gujarat and 
50 demonstrations taken for schedule tribes under TSP programme. 

 Produced breeder and truthful seed of different crop varieties by the center. Published three research papers and one 
popular article. 

Dharwad 
 The delayed on set of rainfall during kharif 2014 has resulted in late planting of trials leading to realization of poor yield 

compared with timely sown crop.  
 Five ICAR trials (IVT, IHT, IIHT, and AVT& AHT) were conducted & these trials comprised of three varietal & two hybrid 

entries contributed from Dharwad centre. Apart from this, two multilocation and six station trials were also conducted.  
 Among 16 varieties tried, as many as eight varieties recorded significantly superior grain yield over check DSV-6, among 

these, SVD-722(4473kg/ha),SVD-1212(4139kg/ha) SVD-1203 & SVD-1204 recorded higher grain yield compared to DSV-
6(2673.0kg/ha) and further SVD-0722 and SVD-1203 recorded higher seed mass of 3.93g and 3.87g respectively.  

 Among 13 hybrid tested, hybrid SHD-6 and SHD-62 recorded significantly superior grain and fodder yield compared to 
CSH-14 check hybrid(3964kg/ha and 10.6 ton ).The hybrid SHD-6 (17.3 ton/ha) also recorded significantly superior fodder 
yield with 100 seed mass of 3.33g. 

 Among 16 varieties evaluated in AVT I, none of the varieties recorded significantly superior grain yield over DSV-6, however 
SVD-0714 and SVD-1130 recorded higher grain yield of 1971 & 1960 Kg/ha respectively as against 1644 Kg/ha of DSV-6 
and further SVD-0714 recorded significantly superior fodder yield and highest 100 grain weight (3.649g). 

 Among 16 hybrids evaluated in SHT I, SHD-71 hybrid recorded higher grain yield of 5612 Kg/ha, significantly superior 
fodder yield (16.4ton/ha) and higher 100 seed weight (3.07g) compared to CSH-14(4945 Kg/ha, 10.4ton/ha & 2.74g) 

 .Under National network project on CRP on Agro-biodiversity - Sorghum (Component - I), 750 germplasm lines were 
characterized as per protocol. As many as 66 crosses were advanced to F2 and 128 IPS/ family selections were made in 
various generations from F2 to F6 and 80 M4 progenies were evaluated for grain size and grain yield. As many as 229 
germplasm lines of center were maintained apart from 18 new hybrids were produced using three line methods. 

 Published two each research papers and popular articles and one folder. 
Hisar 
 During kharif 2014 AICSIP trials including IAVHT-MC, IAVHT-SC, entomology trials (including sweet sorghum trial, multicut 

trial, single cut trial and dual purpose trial) and agronomy trials were conducted successfully.  
 Among station trials 62 MS based hybrids were evaluated. In Progeny Row Trial and Small Scale Trials 26 and 45 

genotypes were tested respectively and among them some promising genotypes were selected. One genotype S 652 has 
been submitted to DSR for upcoming AICSIP-MC trial. Some landraces from Mewat area was collected. 

 During kharif 14, four research papers, one popular article and two book chapters have been published. “Farmer Scientist 
Interaction Meet” was organized in Nuh, Mewat, Haryana on 27th March 2015 to aware farmers about seed production of 
forage sorghum and good cultivation practices of sorghum production. Hisar center has submitted one genotype for multicut 
trial 2015 and one more S 692 will be submitted for SC trial in K 2015. 
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Palem 
 In varietal development, CSV 31 (Palamuru Jonna), a high yielding dual purpose sorghum variety with tolerance to grain 

mold disease, was identified for national release and the proposals were submitted for notification and release by CVRC. 
One high yielding dual purpose sorghum culture SPV 2242 (PSVGS 316) is in AVT-I stage and two sorghum cultures viz., 
SPV 2293 (PSVGS 512) and SPV 2294 (PSVGS 520) were evaluated in IVT during Kharif 2014-15. 

 In Hybrid development programme, 14 R lines and 17 B lines for various important characters are in F7/F6 stage of 
development. These lines are derived from the material supplied by Directorate of Sorghum Research under Network 
Breeding Programme.  

 In Station level breeding programme, three trials were conducted during kharif 2014-15. In AVTGS-II – 8 entries, in AVTGS-
I – 5 entries and in IVTGS - 3 entries were found to be superior for grain and fodder yields compared to the check PSV-56. 
Further, all the AICSIP breeding trials were conducted during kharif 2014 without any deficiency.  

Pantnagar 
 Six good single cut/ dual purpose forage sorghum varieties, two multicut varieties and two multicut hybrids with high yield 

potential, disease resistance and high nutritive value have been released so far. One multicut variety UTMC 539(Pant Chari 
9) has been identified for release at State level. The major mandate of the centre to develop high yielding, foliar disease 
resistant, highly nutritious single cut forage/ dual purpose varieties and CMS based multi cut forage sorghum hybrids. Basic 
genetic studies are being conducted on inheritance of yield and nutritional quality parameters viz. protein, dry matter 
digestibility, sweetness/juiciness of stem and anti- nutritional factors such as HCN, tannin and fiber, for holistic fodder 
improvement breeding program.  

 In view of the great popularity of multi cut forage sorghums hybrids among the farmers and dairymen, the on-going research 
efforts are mainly focused at the development of high yielding multi cut hybrids. Development of three way cross multi cut 
hybrids and red grain type multi cut/single cut hybrids are the new avenues of research being addressed currently. Three 
new experimental three way cross hybrids with the single crosses viz. ICSA 351 x ICSB 467, ICSA 467 x 104 B and, 2219 A 
x ICSB 467 ) each crossed with Pant Chari 6 as the pollen parents have been incorporated for multi location testing in 
AICSP Trial. In view of more popularity of colored grain hybrids of forage sorghum developed and sold in the market by the 
private seed companies the newly incorporated three way cross hybrid (ICSA 351x ICSB 467) x Pant Chari 6 has dark red 
color bold seeds.  

 A collection of 464 germplasm lines and advanced generations of forage, grain and dual purpose types were maintained at 
the centre. A core collection of elite germplasm lines and advanced generations was used in hybridization programme to 
attempt 40 new inter-varietal crosses for improving foliar disease resistance, fodder yield and nutritional quality. About 
23078 single plant progenies (SPPs and progeny bulks) of different generations (F1 onwards to advanced) belonging to 249 
crosses were planted for evaluation of which 1569 single plant selections (SPS) and bulk selections (BS) were made from 
166 crosses.  

 A collection of 146 A/B pairs of CMS lines with fodder attributes were planted for maintenance and use in multi cut hybrid 
development programme. Under CMS development/CMS conversion programme, nineteen new B x B crosses have also 
been attempted to develop early flowering and good combiner CMS lines with coloured grain.  

 Progenies of crosses between BMR(brown midrib) x GMR (green midrib) genotypes, having the tan plant color with brown 
midrib, less disease and other fodder attributes, have been selected in F6 and F7 generations. Several good single cut/dual 
purpose type BMR derivatives have been identified for their multi location evaluation under AICSIP.  

 Guiding four Ph. D. Students and two M. Sc. Students and published 5 research papers. 
Parbhani 
 One hundred fifty six single plant selection were made in R lines from 91 segregating populations. In B line development 

programme 101 single plant selections were made from 74 segregating populations.  
 In grain mold resistance breeding 97 SPS for R line improvement and 114 SPS for B line improvement were made in 

different generations.  
 For shootfly breeding 96 and 71 SPS were made for R and B line improvement respectively. 42 back cross pairs were 

attempted in 12 inbred lines of 296 B X PVK 801 cross for developing high yielding grain mold, tolerant A lines.  
 17 hybrids were developed on 7 CMS lines under inter institutional hybrid development programme.  
 Total 6 station hybrid / varietal trials were conducted along with privet company hybrid trial. 
  9 AICSIP trials were allotted and all were conducted successfully during Kharif 2014.  
 Total 5 entries were contributed to different AICSIP trials from this center.  
Phaltan 
 Towards development of promising sweet sorghum varieties and hybrids which yield high biomass and sugar and have 

tolerance to shoot fly and stem borer F8 progenies were evaluated along with the varietal checks CSV-19-SS and CSV-24-
SS. Line (DC-24)-27-1 gave higher total biomass and brix (71.2 t/ha, 18%) than the check CSV-19-SS (62 t/ha, 17%). (DC-
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24)-17 gave higher brix and juice weight (19% and 3.17 t/ha) than CSV-19-SS (17%, 2.76 t/ha). Total sugar index of (DC-
24)-27-1 and (DC-24)-17 (3.9 q/ha, 4.6 q/ha) was also higher than the checks CSV- 24- SS (3.18) CSV-19-SS (3.38). (D-
118)-69-4 had higher brix (18.5%), juice extraction percentage (37.3 t/ha) than the check CSV-19-SS (17%, 35 t/ha). (D-
118)-70-3 and (D-118)-75-7 both showed higher brix values i.e. 18.17% and 18% than both the checks (17%). All three lines 
were more tolerant to shoot fly damage (5%, 5.33%. 6.67%) than CSV-19-SS (8%) and CSV-24-SS (7%) and also had 
higher tolerance to stem borer damage (0.67%, 2.67%, 2%) than the check CVS-19-SS (3.67%).  

 The F2 populations received from DSR under network breeding programme have been advanced to F8 generation. Thirty 
four lines were evaluated during Kharif- 14 and eight lines showed higher brix values than the checks. The range of values 
was from 19.33% (10R-SS-20-1-100-6-5) to 20.33% (10R-SS-20-109-2-1) with the brix values for checks being 16.5% and 
17.5% for CSV-24-SS and CSV-19-SS respectively. Fifty five lines were evaluated as Pre Varietal Trial entries in four 
different trials. In Trial 1 the entries (D-91)-29-2, (D-91)-67-5 and (D-169)-50-3 had higher brix values (21.83, 22, 22.5%) 
than the check CSV-19-SS (19.5%). In Trial 2 (D-49)-53 showed higher brix value (21.17%) than the check CSV-19-SS 
(19.33%).  

 Towards development of high biomass, high sugar, shoot fly and stem borer tolerant maintainers for hybrid development in 
sweet sorghum BC8-5-1-3-3-2B showed promising performance with higher biomass (64.02 t/h), juice weight (38.12 t/ha), 
juice brix (19%) than the parental lines NARI --SS-5B (46.88 t/ha, 18.47 t/ha, 14%) and NARI-SS- 11B (31.38 t/ha, 17.47 
t//ha, 14%). 

 Towards development of high brix sweet sorghum CMS lines most of the B lines performed better than the parental lines 
(5A/B; 6A/B and 11A/B) for juice brix, juice yield and juice extraction percentage. Some of the lines (BC8-5-1-1-5-1-3A/B; 
BC8-5-2-1-3-1-2A/B) showed practically no stem borer damage compared to the parents 5A/B (2%). Brix values of juice for 
BC8-70-3-3-1-2A/B (21%), BC8-70-3-3-1-1A/B (22%), BC8-59-1-2-3-4A/B (22%) and BC8-3-1-2-1-2-1A/B (22.5%) were 
higher than that of the parent 5A/B (18%). Juice weight of BC8-70-1-2-1-1A/B (6.5 t/ha) and BC8-3-1-2-1-2-1A/B (6.25 t/ha) 
was higher than that of the parent 5A/B (4.5 t/ha). Juice extraction percentage of BC8-5-2-2-1-1-1A/B (40%), BC8-3-1-2-1-
2-1A/B (36.65%), and BC8-5-1-1-1-2-5A/B (34.5%) was superior to the parent 5A/B (27%). Total biomass weight of BC8-70-
3-3-2-3A/B (34 t/ha) was higher than that of 5A/B (30 t/ha). BC8-70-3-3-2-3A/B had lower stem borer damage (1%) 
compared to 5A/B (2%). 

 Conducted 5 AICSIP trials. 
Surat 
 Satisfactory rainfall was received in 29th STW of July-15, the sowings of different trials were completed in the third week of 

July. The germination was satisfactory in all the trials. Almost continuous rainfall in 30th to 31st STW hampered the initial 
growth stage. During the crop growth period, total 886 mm well distributed rainfall was received in 40 rainy days. 

 During kharif 2014 total ten project trials were successfully conducted. Out of these, four on grain, two on forage sorghum, 
each one on sweet sorghum and high biomass were conducted at Surat, while two trials on grain sorghum were conducted 
at Mangrol. In AHT, the SPH-1737 found significantly superior at Surat and SHP-1736 depicted numerical superiority at 
Mangrol over better check for grain and dry fodder yield. While in Sweet sorghum trial, SPV-2268 found significantly 
superior and in High biomass trial SPH-1798 depicted numerical superiority over better check for economic yield. In rabi 
2014-15, two grain sorghum trials were successfully evaluated at Tanchha.  

 Total four state trials of grain sorghum and three of forage sorghum were successfully conducted at 14 locations during 
Kharif-2014. In grain sorghum genotypes SR 2872, SR 2819, SR 2950, SR 2983 and SR 2906 while in forage SRF-317, 
SRF-326 and SRF-332 depicted significantly superiority for economic yield over respective better check. During Rabi 2013-
14, four trials on grain sorghum was successfully conducted at five locations.  

 Guided 3 M.Sc. and 1 Ph.D. student and published 1 research paper, 4 popular articles and 7 folders. 
Udaipur 
 During Kharif 14, 2 hybrid (AHT & IHT) and 2 varietal (AVT & IVT) grain trials, 1 Single and 1 multi cut fodder coordinated 

trials were conducted.  
 One each station hybrid trial, station varietal trial and station forage trial were conducted.  
 In dual purpose type 70 crosses in different generations were evaluated and 252 progenies/ single plant were selected. In 

fodder generations 135 single plants were selected from 73 crosses of different generations.  
 One hybrid performed well were identified from SHT and 4 entries from SVT. This year 2 entries in IVT-GS and 2 entries in 

IVT-SC will be contributed.  
 
Publications: During 2013-13 on grain, forage and sweet sorghum improvement all total 37 publications have been made, out of 
which 2 are in International journals. 
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Detailed report 

Introduction 
In 2014, both basic and applied researches towards improvement of grain sorghum were undertaken. Applied researches dealt 
with multi-location yield trials of finished or near finished products (varieties and hybrids) from the centers of All India 
Coordinated Sorghum Improvement Project (AICSIP) and private companies. Basic and strategic researches focused on various 
aspects including new MS and R line development, breeding for earliness, drought tolerance, cold tolerance, resistance against 
key insects and diseases etc. Efforts were made to use biotechnological tools as well towards improvement of grain sorghum. 
Efforts were also made to develop inter-institutional hybrids, under which promising MS lines were shared across centers and 
new experimental hybrids were developed, which were tested under multi-location trials. The progresses made during the kharif 
2014 are discussed under the following heads: 
 

I. Multi-location AICSIP trials 
II. Coordinated sorghum breeding research 
III. Kharif sorghum breeding at DSR 
IV. Kharif sorghum breeding at AICSIP centers 
V. Publications 

 
Kharif – 2014 
1. Multi-location AICSIP trials 
During kharif 2014 four trials, viz., Advanced Hybrid Trial (AHT), Advanced Variety Trial (AVT), Initial Hybrid Trial (IHT) and Initial 
Variety Trial (IVT) were conducted across 9 (initial trials) to 24 locations (AHT).  
 
Advanced Hybrid Trial (Tables 1, 1A and 1B) 
In this trial 4 hybrids and 4 checks were evaluated across 8 and 16 locations in Zone I and Zone II, respectively. Out of 4 test 
hybrids 3, viz., SPH 1724, SPH 1736 and SPH 1737 were in AHT II. Performances of hybrids in AHT for 2 years are shown in 
Table 1. CSH 25 was the best check for grain and fodder yields both the zones. In Zone I, SPH 1724 recorded 6.2% and 9.4% 
superiority over CSH 25 for grain and fodder yields, respectively. In this zone SPH 1736 and SPH 1737 also recorded marginal 
superiority over CSH 25. In Zone II SPH 1736 recorded superiority over best check, CSH 25 for both grain yield (7.1%) and 
fodder yield (17.9%). None of the other entries out yielded CSH 25. 
 
Table 1. Performance of hybrids in Advanced Hybrid Trial (AHT) during kharif 2013 and 2014 

Sl. 
No. 

Entry Center Grain yield (kg/ha) % ± over 
CSH 16 

% ± over 
CSH 25 

Fodder yield (kg/ha) % ± over 
CSH 16 

% ± over 
CSH 25     2013 2014 Mean 2013 2014 Mean 

      Zone I 
1 SPH 1724  DSR 3992 4110 4051 12.3 6.2 12905 12466 12686 13.8 9.4 
2 SPH 1736  Devgen 4456 3438 3947 9.4 3.5 12426 12201 12313 10.4 6.2 
3 SPH 1737  MSSC 4133 3657 3895 8.0 2.1 12782 12546 12664 13.6 9.2 
4 CSH 16  Check 3979 3236 3607 0.0 -5.4 11273 11024 11148 0.0 -3.8 
5 CSH 23  Check 3799 3806 3802 5.4 -0.3 11558 9583 10570 -5.2 -8.8 
6 CSH 25  Check 4170 3456 3813 5.7 0.0 11757 11431 11594 4.0 0.0 
7 CSH 30  Check 3847 3612 3729 3.4 -2.2 11886 9577 10731 -3.7 -7.4 
      Zone II 
1 SPH 1724  DSR 4098 4235 4166 7.1 -3.1 12666 12825 12746 13.3 6.2 
2 SPH 1736  Devgen 4633 4577 4605 18.4 7.1 14462 13839 14151 25.8 17.9 
3 SPH 1737  MSSC 3907 4266 4087 5.1 -5.0 11224 12789 12007 6.7 0.0 
4 CSH 16  Check 3625 4153 3889 0.0 -9.6 11224 11273 11249 0.0 -6.3 
5 CSH 23  Check 3454 3937 3695 -5.0 -14.1 9942 10151 10046 -10.7 -16.3 
6 CSH 25  Check 4267 4333 4300 10.6 0.0 11489 12517 12003 6.7 0.0 
7 CSH 30  Check 3423 3866 3644 -6.3 -15.2 9865 10320 10092 -10.3 -15.9 

 
Zone I (Table 1A) 
 Days to flowering and maturity – Flowering among hybrids ranged from 62 (CSH 23 & 30) to 70 days (SPH 1737 & CSH 

25). Early check, CSH 30 matured earliest (100 days), and SPH 1737 took longest time to mature (107 days). SPH 1724 
and SPH 1748 were comparable to early checks, CSH 23 and compared with this check for grain and fodder yield. 

 Plant height – Plant height ranged from 166 (CSH 23) to 191 cm (SPH 1748). 
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 Grain yield – CSH 23 was the best performing check (3806 kg/ha) and among full maturity check CSH 25 (3456 kg/ha) 
performed the best. Among two early entries only SPH 1724 recorded superiority over best early check, CSH 23 with 3580 
kg/ha yield. Among full maturity test hybrids SPH 1737 recorded superiority (3657 kg/ha) over CSH 25. 

 Fodder yield – Among checks, CSH 25 recorded maximum yield (11431 kg/ha), which was followed by CSH 16 with fodder 
yield of 11024 kg/ha. All the test hybrids recorded higher fodder yield than checks. SPH 1748 recorded highest fodder yield 
(13041 kg/ha) 

 Grain size – Grain size ranged from 2.99 g/100 grain (SPH 1731) to 3.37 g/100 grain (SPH 1736). 
 Remarks – In Zone I only SPH 1724 (4110 kg/ha) performed better than best performing check, CSH 23 (3806 kg/ha) in 

terms of grain yield, while SPH 1748 recorded highest fodder yield (13041 kg/ha). However, none of them recorded more 
than 10% grain yield superiority. 

 
Table 1A. Performance of hybrids in Advanced Hybrid Trial (AHT) – Zone I during kharif 2014 

Sl 
No 

Entry Center Zone 
of 

testing 

GY R % ± 
over 

CSH 23 

% ± 
over 

CSH 25 

FY R % ± 
over 

CSH 23 

% ± 
over 

CSH 25 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPH 1724* DSR II 4110 1 8.0 18.9 12466 3 30.1 9.1 66 104 189 2.99 8.6 8.1 52.6 
2 SPH 1736 Devgen seeds I & II 3438 7 -9.7 -0.5 12201 4 27.3 6.7 67 105 187 3.37 8.2 7.7 53.3 
3 SPH 1737 MSSC Ltd  II 3657 3 -3.9 5.8 12546 2 30.9 9.8 70 107 178 3.13 8.4 8.1 49.2 
4 SPH 1748* DSR I 3580 5 -5.9 3.6 13041 1 36.1 14.1 65 103 191 3.14 8.5 7.8 41.9 
5 CSH 16 Check  3236 8 -15.0 -6.4 11024 7 15.0 -3.6 64 102 178 3.21 8.1 7.8 55.6 
6 CSH 23 Check  3806 2 0.0 10.1 9583 8 0.0 -16.2 62 101 166 3.11 8.3 7.9 51.2 
7 CSH 25 Check  3456 6 -9.2 0.0 11431 6 19.3 0.0 70 106 173 3.15 8.0 7.7 59.4 
8 CSH 30 Check  3612 4 -5.1 4.5 9577 9 -0.1 -16.2 62 100 176 3.04 8.5 7.8 52.7 
9 Local Check Check  3092 9 -18.7 -10.5 12019 5 25.4 5.1 65 102 182 2.89 6.3 5.6 44.2 
  General Mean    3569    11582    66 103 195 3.11 7.6 7.1 51.4 
  CV(%)    16.70    13.23    4.60 3.33 7.45 8.37 34.1 34.7 19.9 
  P-Value    0.31    0.01    0.00 0.00 0.00 0.00 1.00 1.00 0.0 
  CD(5%)    753    2171    3 3 15 0.20 5.7 5.5 12.8 
  CD(1%)    1014    2897    4 4 20 0.26 8.0 7.6 17.0 

* Compared with early check CSH 23 
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 1B) 
 Days to flowering – Flowering among hybrids ranged from 66 (CSH 30) to 73 days (CSH 25). Early check, CSH 23 matured 

earliest (108 days), and CSH 25, SPH 1736 and SPH 1737 took longest time (113 days) to mature. 
 Plant height – Plant height ranged from 196 (CSH 16) to 231 cm (SPH 1736). 
 Grain yield – CSH 25 was the best performing check (4333 kg/ha) and only one hybrid, SPH 1736 performed better than 

CSH 25 with grain yield of 4577 kg/ha. SPH 1748 was comparable to early checks but did not record more than 10% yield 
superiority.  

 Fodder yield – CSH 25 also ranked first among the checks in terms of fodder yield (11431 kg/ha). All candidate hybrids, out 
yielded this check.  

 Grain size – Grain size ranged from 2.90 g/100 grain (SPH 1724) to 3.31 g/100 grain (SPH 1736). 
 Remarks – SPH 1736 out yielded best check, CSH 25 in terms of grain (4577 kg/ha) and fodder yield (13839 kg/ha). 
 
Table 1B. Performance of hybrids in Advanced Hybrid Trial (AHT) – Zone II during kharif 2014 

Sl 
No 

Entry Center Zone 
of 
testing 

GY R % ± 
over 
CSH 16 

% ± 
over 
CSH 25 

FY R % ± 
over 
CSH 16 

% ± 
over 
CSH 25 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPH 1724 DSR II 4235 4 2.0 -2.3 12825 3 13.8 2.5 70 110 211 2.90 3.4 3.6 52.6 
2 SPH 1736 Devgen seeds I & II 4577 1 10.2 5.7 13839 1 22.8 10.6 71 113 231 3.31 3.2 3.7 53.3 
3 SPH 1737 MSSC Ltd  II 4266 3 2.7 -1.5 12789 4 13.4 2.2 72 113 206 2.99 3.2 3.7 49.2 
4 SPH 1748 DSR I 4193 5 1.0 -3.2 13186 2 17.0 5.3 69 110 222 3.06 2.6 2.9 41.9 
5 CSH 16 Check  4153 7 0.0 -4.1 11273 6 0.0 -9.9 69 110 196 3.14 3.3 3.4 55.6 
6 CSH 23 Check  3937 8 -5.2 -9.1 10151 9 -10.0 -18.9 67 108 198 3.19 3.8 3.9 51.2 
7 CSH 25 Check  4333 2 4.3 0.0 12517 5 11.0 0.0 73 113 205 3.03 3.6 3.5 59.4 
8 CSH 30 Check  3866 9 -6.9 -10.8 10320 8 -8.5 -17.6 66 107 212 3.13 3.1 2.8 52.7 
9 Local Check Check  4168 6 0.4 -3.8 11178 7 -0.8 -10.7 70 112 211 3.04 3.0 3.0 44.2 
  General Mean    4028    11420    69 111 220 3.07 3.2 3.3 51.4 
  CV(%)    17.13    12.11    3.64 2.41 9.35 8.03 36.2 33.3 19.9 
  P-Value    0.09    1.00    0.00 0.00 0.00 0.00 0.43 0.19 0.0 
  CD(5%)    441    1550    2 2 12 0.13 1.8 1.7 12.8 
  CD(1%)    583    2054    2 2 15 0.17 2.4 2.2 17.0 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 

 
Advanced Variety Trial (Table 2, 2A and 2B) 
In this trial only one variety, SPV 2165 along with 5 checks were evaluated across 8 and 14 locations in Zone I and Zone II, 
respectively. This candidate variety was in AVT II. Its performance over 2 years is shown in Table 2. In both Zone I and II CSV 
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20 was the best performing check in terms of grain yield, and compared to it the test variety recorded 9.5% superiority in Zone I. 
For fodder yield the test variety did not perform better than the checks.  
 
Table 2. Performance of hybrids in Advanced Variety Trial (AVT) during kharif 2013 and 2014 

Sl. 
No. 

Entry Center Grain yield (kg/ha) % ± over 
CSV 20 

% ± over 
CSV 27 

Fodder yield (kg/ha) % ± over 
CSV 20 

% ± over 
CSV 27     2013 2014 Mean 2013 2014 Mean 

      Zone I 
1 SPV 2165 Udaipur 3229 3350 3289 9.5 15.7 11671 13332 12501 -6.3 -13.0 
2 CSV 17 Check 2854 2756 2805 -9.9 -4.8 8587 7532 8060 -47.1 -50.9 
3 CSV 20 Check 2863 3060 2962 0.0 5.7 12198 14228 13213 0.0 -7.2 
4 CSV 23 Check 2633 3028 2831 -1.0 4.6 11837 16154 13996 13.5 5.4 
5 CSV 27 Check 2925 2895 2910 -5.4 0.0 13066 15330 14198 7.7 0.0 
      Zone II 
1 SPV 2165 Udaipur 2983 2987 2985 -2.4 3.2 12441 12541 12491 -11.9 -18.2 
2 CSV 17 Check 2896 2850 2873 -6.9 -1.6 9106 8800 8953 -38.2 -42.6 
3 CSV 20 Check 3197 3024 3110 -1.2 4.4 13071 13624 13347 -4.2 -11.1 
4 CSV 23 Check 3197 2426 2812 -20.7 -16.2 12392 14026 13209 -1.4 -8.5 
5 CSV 27 Check 3106 2500 2803 -18.3 -13.7 12238 14193 13215 -0.2 -7.4 

 
Zone I (Table 2A) 
 Days to flowering – Flowering among varieties ranged from 59 (CSV 17) to 73 days (CSV 27). Early check, CSV 17 matured 

earliest (99 days), and CSV 23 and CSV 27 took longest time to mature (112 days). Among the test varieties, SPV 2110 
and SPV 2174 were comparable to early check, CSV 17. 

 Plant height – Plant height ranged from 141 (CSV 17) to 218 cm (CSV 27). 
 Grain yield – Among check varieties CSV 23 recorded highest grain yield (3028 kg/ha). All the three varieties, viz., SPV 

2165, SPV 2142 and SPV 2250 out yielded CSV 23 by over 10%. Highest yield was recorded in SPV 2242 (3504 kg/ha) 
followed by SPV 2250 (3412 kg/ha) and SPV 2165 (3350 kg/ha).  

 Fodder yield – For fodder yield CSV 23 out yielded all the entries and checks with 16154 kg/ha fodder yield. This was 
followed by CSV 27 with 15330 kg/ha fodder yield. 

 Grain size – Grain size ranged from 2.56 g/100 grain (CSV 17) to 3.10 g/100 grain (SPV 2250). 
 Remarks – In Zone I for grain yield SPV 2242 (3504 kg/ha) and SPV 2250 (3412 kg/ha) out yielded best performing check, 

CSV 23 (3028 kg/ha) by more than 10%. However, none of these could out yield CSV 23 in terms of fodder yield. 
 
Table 2A. Performance of varieties in Advanced Variety Trial (AVT) – Zone I during kharif 2014 

Sl 
No 

Entry Center Zone 
of 

testing 

GY R % ± 
over 

CSV 20 

% ± 
over 

CSV 23 

FY R % ± 
over 

CSV 20 

% ± 
over 

CSV 23 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPV 2165 Udaipur I 3350 3 9.5 10.6 13332 5 -6.3 -17.5 68 109 207 2.63 7.2 7.0 46.0 
2 SPV 2242 Palem II 3504 1 14.5 15.7 14360 3 0.9 -11.1 70 110 208 2.80 7.3 6.8 39.7 
3 SPV 2250 Dharwad II 3412 2 11.5 12.7 12016 7 -15.5 -25.6 67 107 203 3.10 7.7 7.2 49.0 
4 CSV 17 Check  2756 8 -9.9 -9.0 7532 8 -47.1 -53.4 59 99 141 2.56 8.7 8.4 48.4 
5 CSV 20 Check  3060 5 0.0 1.0 14228 4 0.0 -11.9 68 108 213 2.77 7.5 7.2 41.6 
6 CSV 23 Check  3028 4 -1.0 0.0 16154 1 13.5 0.0 72 112 207 2.99 8.0 7.6 48.9 
7 CSV 27 Check  2895 7 -5.4 -4.4 15330 2 7.7 -5.1 73 112 218 2.93 6.7 6.1 43.9 
8 Local Check Check  2843 6 -7.1 -6.1 12275 6 -13.7 -24.0 66 106 209 2.80 6.6 5.9 38.3 
  General Mean    3122    13162    68 108 202 2.82 7.1 6.7 47.6 
  CV(%)    22.82    15.70    4.78 2.87 11.15 10.25 32.5 34.4 19.7 
  P-Value    0.51    0.00    0.00 0.00 0.00 0.00 1.00 1.00 0.0 
  CD(5%)    408    1447    3 4 21 0.25 5.2 5.2 16.8 
  CD(1%)    551    1942    4 5 27 0.33 7.2 7.2 22.5 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 2B) 
 Days to flowering – Flowering among varieties ranged from 65 (CSV 17) to 75 days (CSV 23 and CSV 27). Early check, 

CSV 17 to mature earliest (107 days), and CSV 23 and CSV 27 took longest time to mature (117 days). None of the test 
varieties were comparable to early check, CSV 17. 

 Plant height – Plant height ranged from 151 (CSV 17) to 252 cm (CSV 27). 
 Grain yield – CSV 20 recorded highest grain yield 3024 kg/ha among all entries and checks.  
 Fodder yield – For fodder yield CSV 27 recorded highest yield among the checks (14193 kg/ha). This was followed by CSV 

23 with 14026 kg/ha yields. 
 Grain size – Grain size ranged from 2.62 g/100 grain (CSV 17) to 3.20 g/100 grain (SPV 2250). 
 Remarks – In Zone II no test variety could out yield best check, CSV 20 in terms of grain and fodder yield. 
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Table 2B. Performance of varieties in Advanced Variety Trial (AVT) – Zone II during kharif 2014 
Sl 
No 

Entry Center Zone 
of 

testing 

GY R % ± 
over 

CSV 20 

% ± 
over 

CSV 27 

FY R % ± 
over 

CSV 20 

% ± 
over 

CSV 27 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPV 2165 Udaipur I 2987 3 -1.2 19.5 12541 7 -7.9 -11.6 71 113 235 2.75 4.0 4.1 46.0 
2 SPV 2242 Palem II 3021 2 -0.1 20.9 13640 3 0.1 -3.9 72 114 240 2.67 3.8 3.9 39.7 
3 SPV 2250 Dharwad II 2945 4 -2.6 17.8 13605 5 -0.1 -4.1 71 113 238 3.20 3.3 3.3 49.0 
4 CSV 17 Check  2850 5 -5.8 14.0 8800 8 -35.4 -38.0 65 107 151 2.62 4.8 3.7 48.4 
5 CSV 20 Check  3024 1 0.0 21.0 13624 4 0.0 -4.0 72 114 247 2.83 3.6 4.0 41.6 
6 CSV 23 Check  2426 8 -19.8 -2.9 14026 2 3.0 -1.2 75 117 234 3.07 3.1 3.3 48.9 
7 CSV 27 Check  2500 7 -17.3 0.0 14193 1 4.2 0.0 75 117 252 2.94 3.4 3.8 43.9 
8 Local Check Check  2835 6 -6.2 13.4 13496 6 -0.9 -4.9 72 114 236 2.70 3.4 2.8 38.3 
  Gen. Mean    2823    12991    71 113 228 2.86 3.8 3.6 47.6 
  CV(%)    14.14    12.38    3.46 2.11 6.70 8.76 14.2 - 19.7 
  P-Value    0.05    0.50    0.00 0.00 0.00 0.00 0.00 0.00 0.0 
  CD(5%)    224    19189    2 2 15 0.15 1.0 - 16.8 
  CD(1%)    298    25586    3 3 20 0.20 1.3 - 22.5 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Initial Hybrid Trial (Table 3A and 3B) 
In this trial 21 test hybrids along with five checks were evaluated in RCBD for grain yield, fodder yield and other agronomic traits 
across 9 locations, four in Zone I and five in Zone II. 
 
Zone I (Table 3A) 
 Days to flowering – Flowering in hybrids ranged from 58-74 days. CSH 30 was the earliest check (58 days) with 97 days for 

maturity, and SPH 1784 took maximum time (74 days) to flower 110 days to mature. SPH 1782 took maximum time (112 
days) to mature. Out of 21 test hybrids four, viz., SPH 1779, SPH 1781, SPH 1783 and SPH 1787 were early entries and 
compared with early checks, CSH 23 and CSH 30 (marked with asterisks in Table 3A). 

 Plant height – Plant height ranged from 156 cm in SPH 1793 to 204 cm in SPH 1788. 
 Grain yield – Among early checks CSH 30 yielded maximum (4970 kg/ha), while among full maturity checks CSH 16 

recorded highest grain yield (4344 kg/ha). Among four early entries none could outperform best early check, CSH 30. 
Among full maturity test hybrids, SPH 1773 (4810 kg/ha), SPH 1775 (4775 kg/ha), SPH 1776 (5083 kg/ha) and SPH 1791 
(4782 kg/ha) out yielded best check, CSH 16 by nearly 10% or more. 

 Fodder yield – CSH 16 (14266 kg/ha) followed by CSH 25 (14253 kg/ha) yielded maximum among the checks. SPH 1792 
yielded maximum with 15973 kg/ha fodder yield. On the contrary CSH 23 was lowest fodder yielder (9852 kg/ha)  

 Grain size – Minimum grain size was recorded in SPH 1788 (2.78 g/100 seeds) and highest in SPH 1777 (3.49 g/100 
seeds). 

 Remarks – Full maturity test hybrids, SPH 1773 (4810 kg/ha), SPH 1775 (4775 kg/ha), SPH 1776 (5083 kg/ha) and SPH 
1791 (4782 kg/ha) out yielded best check, CSH 16 by nearly 10% or more. 
 

Table 3A. Performance of hybrids in Initial Hybrid Trial (IHT) – Zone I during kharif 2014 
Sl 
No 

Entry Center GY R % ± 
over 

CSH 16 

% ± 
over 

CSH 25 

FY R % ± 
over 

CSH 23 

% ± 
over 

CSH 30 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPH 1773 Devgen 4810 6 10.7 20.6 10782 24 -24.4 -24.3 64 101 162 3.34 6.6 6.5 61.67 
2 SPH 1774 Advanta 3924 19 -9.7 -1.6 12985 20 -9.0 -8.9 65 103 182 3.17 6.4 6.0 61.22 
3 SPH 1775 Advanta 4775 9 9.9 19.7 13644 16 -4.4 -4.3 64 101 193 3.05 7.1 6.6 68.49 
4 SPH 1776 Nuziveedu 5083 2 17.0 27.4 13779 14 -3.4 -3.3 66 104 189 3.23 7.2 6.3 56.97 
5 SPH 1777 Prabhat AB 4667 10 7.4 17.0 11455 23 -19.7 -19.6 59 96 167 3.49 8.2 7.8 62.56 
6 SPH 1778 Hitech 4182 14 -3.7 4.8 12943 21 -9.3 -9.2 64 102 192 3.30 7.1 6.6 63.57 
7 SPH 1779* Hitech 4790 7 6.5 -3.6 14142 13 43.6 16.2 62 99 192 3.21 7.3 6.8 54.62 
8 SPH 1780 IIH (DSR) 3934 18 -9.4 -1.4 13353 18 -6.4 -6.3 64 100 179 3.09 7.7 7.3 62.03 
9 SPH 1781* IIH (DSR) 5213 1 15.9 4.9 13006 19 32.0 6.9 61 98 168 2.90 8.3 8.2 63.02 
10 SPH 1782 IIH (DSR) 3073 24 -29.3 -23.0 14446 8 1.3 1.4 74 112 182 2.78 6.5 6.2 63.58 
11 SPH 1783* MSSCL Akola 4840 5 7.6 -2.6 13524 17 37.3 11.1 62 100 187 3.15 8.0 7.6 58.93 
12 SPH 1784 IIH (Parbhani) 2628 26 -39.5 -34.1 15120 3 6.0 6.1 74 110 172 2.94 6.6 6.0 55.51 
13 SPH 1785 IIH (Parbhani) 2683 25 -38.2 -32.7 14328 9 0.4 0.5 72 109 167 3.07 6.0 5.5 57.41 
14 SPH 1786 IIH (Parbhani) 3243 23 -25.3 -18.7 14862 5 4.2 4.3 70 106 174 3.12 5.2 4.5 62.37 
15 SPH 1787* Dharwad 4890 4 8.7 -1.6 14937 4 51.6 22.7 62 100 189 3.29 8.0 7.4 65.07 
16 SPH 1788 DSR 3989 17 -8.2 0.0 13740 15 -3.7 -3.6 64 102 204 3.08 8.1 7.4 63.25 
17 SPH 1789 DSR 4652 11 7.1 16.6 14319 10 0.4 0.5 64 101 201 3.17 8.3 7.8 63.65 
18 SPH 1790 Akola 3458 22 -20.4 -13.3 15207 2 6.6 6.7 68 105 185 3.10 7.5 6.8 57.53 
19 SPH 1791 Akola 4782 8 10.1 19.9 14793 6 3.7 3.8 65 102 185 2.80 8.5 7.8 62.98 
20 SPH 1792 Indore 4027 15 -7.3 0.9 15973 1 12.0 12.1 65 104 197 3.27 7.4 7.1 62.03 
21 SPH 1793 DSR 3714 20 -14.5 -6.9 10552 25 -26.0 -26.0 64 103 156 3.48 8.3 7.9 61.08 
22 CSH 16 Check 4344 13 0.0 8.9 14266 11 0.0 0.1 66 105 191 3.41 7.9 7.0 58.01 
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Sl 
No 

Entry Center GY R % ± 
over 

CSH 16 

% ± 
over 

CSH 25 

FY R % ± 
over 

CSH 23 

% ± 
over 

CSH 30 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

23 CSH 23 Check 4500 12 3.6 12.8 9852 26 -30.9 -30.9 60 99 183 3.32 7.7 7.2 60.74 
24 CSH 25 Check 3989 16 -8.2 0.0 14253 12 -0.1 0.0 63 100 192 3.37 7.9 7.4 62.64 
25 CSH 30 Check 4970 3 14.4 24.6 12169 22 -14.7 -14.6 58 97 175 3.18 8.4 7.9 57.41 
26 Local Check Check 3666 21 -15.6 -8.1 14474 7 1.5 1.6 62 98 215 2.96 6.6 6.3 52.15 
  Gen. Mean   4186       13573       65 102 184 3.16 7.3 6.8 60.04 
  CV(%)   16.61       16.74       4.10 3.89 12.4

5 
12.4

5 
27.7 29.3 18.9 

  P-Value   0.14       0.00       0.00 0.00 0.02 0.02 1.00 1.00 0.0 
  CD(5%)   1719       2151       3 4 0 0.38 4.2 4.1 11.93 
  CD(1%)   2326       2868       4 5 1 0.51 5.6 5.5 15.87 
* These hybrids were compared with early checks, CSH 23 and CSH 30, respectively 
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 3B) 
 Days to flowering – Flowering in hybrids ranged from 64-78 days. CSH 23 and CSH 30 were earliest to flower. SPH 1777 

came as early flowering. CSH 23 and CSH 30 also matured early (118 days). Twelve test entries were at par with early 
checks in terms of maturity (119-122 days).  

 Plant height – Plant height ranged from 174 cm in SPH 1793 to 217 cm in SPH 1788. 
 Grain yield – Among checks, CSH 16 was highest yielder (3975 kg/ha), while among entries SPH 1788 yielded maximum 

(4320 kg/ha) with 8.7% yield superiority over best check followed by SPH 1783 (4064 kg/ha) and SPH 1779 (4005 kg/ha) 
 Fodder yield – Best fodder yielding check was CSH 16 (16900 kg/ha), while among test hybrids SPH 1778 yielded 

maximum (16984 kg/ha), recording 0.5% superiority over CSH 16.  
 Grain size – Maximum grain size was recorded in SPH 1793 (3.16 g/100 seeds) and lowest in SPH 1782 (2.63 g/100 

seeds). 
 Remarks – In Zone II SPH 1788 (4320 kg/ha), SPH 1783 (4064 kg/ha) and SPH 1779 (4005 kg/ha) yielded better than best 

check, CSH 16 but none of them recorded >10% superiority.  
Table 3B. Performance of hybrids in Initial Hybrid Trial (IHT) – Zone II during kharif 2014 
Sl 
No 

Entry Center GY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

FY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPH 1773 Devgen 3934 5 -1.0 5.3 13530 21 -19.9 -0.8 69 121 178 2.77 3.1 3.8 61.67 
2 SPH 1774 Advanta 3617 13 -9.0 -3.2 13882 16 -17.9 1.8 72 122 204 3.13 3.0 3.5 61.22 
3 SPH 1775 Advanta 3621 11 -8.9 -3.1 15290 6 -9.5 12.1 69 122 202 2.84 3.2 3.5 68.49 
4 SPH 1776 Nuziveedu 3881 7 -2.4 3.9 16625 3 -1.6 21.9 73 124 211 3.06 3.3 3.3 56.97 
5 SPH 1777 Prabhat AB 3621 12 -8.9 -3.1 13755 17 -18.6 0.8 66 119 187 2.88 3.7 4.3 62.56 
6 SPH 1778 Hitech 4320 1 8.7 15.6 16984 1 0.5 24.5 72 123 215 3.10 2.4 2.7 63.57 
7 SPH 1779 Hitech 4005 3 0.7 7.2 15404 5 -8.8 12.9 69 120 212 2.86 2.4 2.7 54.62 
8 SPH 1780 IIH (DSR) 3194 22 -19.7 -14.5 14884 10 -11.9 9.1 70 120 190 2.87 3.4 3.8 62.03 
9 SPH 1781 IIH (DSR) 3563 15 -10.4 -4.6 13728 18 -18.8 0.7 69 118 184 2.71 3.8 3.8 63.02 
10 SPH 1782 IIH (DSR) 3209 21 -19.3 -14.1 14535 13 -14.0 6.6 77 125 198 2.63 3.8 3.6 63.58 
11 SPH 1783 MSSCL Akola 4064 2 2.2 8.8 15035 8 -11.0 10.2 70 123 204 2.98 2.8 3.0 58.93 
12 SPH 1784 IIH (Parbhani) 2399 26 -39.7 -35.8 12877 24 -23.8 -5.6 78 127 194 2.76 3.5 3.4 55.51 
13 SPH 1785 IIH (Parbhani) 2411 25 -39.3 -35.5 12433 26 -26.4 -8.8 77 126 177 2.72 3.1 3.3 57.41 
14 SPH 1786 IIH (Parbhani) 2897 23 -27.1 -22.5 13073 23 -22.6 -4.1 76 125 182 2.81 3.4 3.6 62.37 
15 SPH 1787 Dharwad 3841 8 -3.4 2.8 15643 4 -7.4 14.7 70 123 196 2.96 2.7 2.9 65.07 
16 SPH 1788 DSR  3921 6 -1.4 4.9 14814 11 -12.3 8.6 71 123 217 2.67 3.4 3.5 63.25 
17 SPH 1789 DSR  3296 20 -17.1 -11.8 15114 7 -10.6 10.8 71 122 211 2.88 2.9 3.3 63.65 
18 SPH 1790 Akola 3686 10 -7.3 -1.3 14957 9 -11.5 9.7 72 122 197 2.81 2.8 3.3 57.53 
19 SPH 1791 Akola 3386 19 -14.8 -9.4 13686 19 -19.0 0.3 72 122 206 2.66 2.8 2.9 62.98 
20 SPH 1792 Indore 3598 14 -9.5 -3.7 14780 12 -12.5 8.4 73 121 208 2.83 3.1 3.4 62.03 
21 SPH 1793 DSR  2705 24 -31.9 -27.6 12851 25 -24.0 -5.8 71 121 174 3.16 3.6 3.8 61.08 
22 CSH 16 Check 3975 4 0.0 6.4 16900 2 0.0 23.9 75 124 204 2.87 2.8 3.4 58.01 
23 CSH 23 Check 3736 9 -6.0 0.0 13639 20 -19.3 0.0 64 118 202 2.83 3.1 3.2 60.74 
24 CSH 25 Check 3408 18 -14.3 -8.8 14453 14 -14.5 6.0 70 123 197 3.07 3.1 3.1 62.64 
25 CSH 30 Check 3437 17 -13.5 -8.0 14032 15 -17.0 2.9 64 118 191 3.03 3.6 3.6 57.41 
26 Loc. Check Check 3487 16 -12.3 -6.7 13191 22 -21.9 -3.3 71 121 211 2.92 4.0 4.3 52.15 
  Gen. Mean   3508    14465    71 122 184 2.88 3.2 3.4 60.04 
  CV(%)   18.09    16.33    3.47 3.85 8.25 8.15 22.5 20.6 18.9 
  P-Value   0.00    0.07    0.00 0.00 0.00 0.00 0.00 0.00 0.0 
  CD(5%)   818    2780    3 4 22 0.24 1.0 1.0 11.93 
  CD(1%)   1083    3689    4 5 29 0.32 1.4 1.3 15.87 
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
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Initial Variety Trial (Table 4A and 4B) 
In this trial 17 test varieties and 5 checks were evaluated in RCBD for grain yield, fodder yield and other agronomic traits across 
9 locations. 
 
Zone I (Table 4A) 
 Days to flowering – Flowering dates ranged from 55-76 days. CSV 17 was earliest to flower with 96 days to mature, and 

SPV 2304 took maximum time to flower (74) as well as to mature (114 days) 
 Plant height – Plant height ranged from 158 cm in CSV 17 to 272 cm in SPV 2304. 
 Grain yield – CSV 20 recorded highest grain yield (3031 kg/ha) among the checks. SPV 2294 (3486 kg/ha), SPV 2296 

(3702 kg/ha), SPV 2299 (3626 kg/ha), SPV 2301 (3767 kg/ha) and SPV 2305 (3442 kg/ha) recorded 10% higher yield over 
the best check.  

 Fodder yield – Among checks SPV 27 recorded highest fodder yield (16415 kg/ha) followed by CSV 23 (15873 kg/ha) and 
CSV 20 (15355 kg/ha). SPV 2304 only among test varieties recorded higher fodder yield (17753 kg/ha) than best check. 

 Grain size – Maximum grain size was recorded in SPV 2292 (3.59 g/100 seeds) and lowest in SPV 2305 (2.40 g/100 
seeds). 

 Remarks – SPV 2294 (3486 kg/ha), SPV 2296 (3702 kg/ha), SPV 2299 (3626 kg/ha), SPV 2301 (3767 kg/ha) and SPV 
2305 (3442 kg/ha) recorded 10% higher yield over the best check. None of them recorded higher fodder yield. 

 
Table 4A. Performance of varieties in Initial Variety Trial (IVT) – Zone I during kharif 2014 

Sl 
No 

Entry Center GY R % ± 
over 
CSV 20 

% ± 
over 
CSV 27 

FY R % ± 
over 
CSV 20 

% ± 
over 
CSV 27 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPV 2293 Palem 3055 8 0.8 4.1 14902 7 -3.0 -9.2 68 107 257 2.93 6.6 5.5 48.8 
2 SPV 2294 Palem 3486 5 15.0 18.8 13045 15 -15.0 -20.5 67 106 245 3.10 6.8 6.0 49.1 
3 SPV 2295 DSR 2799 16 -7.6 -4.6 14933 6 -2.7 -9.0 74 112 226 2.85 6.9 6.2 49.5 
4 SPV 2296 DSR 3702 3 22.2 26.2 13574 11 -11.6 -17.3 68 105 243 2.46 7.9 7.4 46.2 
5 SPV 2297 Udaipur 2946 12 -2.8 0.4 15187 5 -1.1 -7.5 70 109 256 2.90 6.4 5.8 48.3 
6 SPV 2298 Udaipur 2949 11 -2.7 0.5 13313 13 -13.3 -18.9 64 103 237 3.59 8.2 7.7 47.4 
7 SPV 2299 Dharwad 3626 4 19.7 23.6 11218 19 -26.9 -31.7 65 106 227 2.81 8.8 8.0 52.5 
8 SPV 2300 Dharwad 2942 13 -2.9 0.3 13565 12 -11.7 -17.4 69 107 238 2.88 7.1 5.9 48.0 
9 SPV 2301 DSR 3767 2 24.3 28.4 12064 17 -21.4 -26.5 69 108 228 2.50 8.2 7.1 52.5 
10 SPV 2302 DSR 2318 21 -23.5 -21.0 14107 9 -8.1 -14.1 70 109 221 2.94 8.0 6.9 51.3 
11 SPV 2303 Kovilpatti 2804 15 -7.5 -4.5 9755 21 -36.5 -40.6 65 105 161 2.66 8.6 7.7 54.5 
12 SPV 2304 Kovilpatti 2453 19 -19.0 -16.4 17753 1 15.6 8.2 76 114 272 2.97 6.0 5.2 53.9 
13 SPV 2305 Surat 3442 6 13.6 17.3 9943 20 -35.2 -39.4 74 111 197 2.40 7.6 7.0 60.4 
14 SPV 2306 Surat 2514 18 -17.1 -14.3 14895 8 -3.0 -9.3 72 111 245 3.12 7.6 7.1 49.8 
15 SPV 2307 Akola 2340 20 -22.8 -20.2 13640 10 -11.2 -16.9 70 109 237 3.31 7.1 6.7 49.7 
16 SPV 2308 Akola 3039 9 0.3 3.6 13138 14 -14.4 -20.0 65 104 230 3.03 7.8 7.1 47.8 
17 SPV 2309 Coimbatore 3095 7 2.1 5.5 12040 18 -21.6 -26.6 69 110 248 2.96 6.9 6.2 49.3 
18 CSV 17 Check 2726 17 -10.0 -7.1 7608 22 -50.5 -53.7 55 96 158 2.66 8.9 8.3 60.3 
19 CSV 20 Check 3031 10 0.0 3.3 15355 4 0.0 -6.5 67 107 254 3.11 7.7 6.9 49.6 
20 CSV 23 Check 2101 22 -30.7 -28.4 15873 3 3.4 -3.3 72 112 259 2.84 6.3 5.8 58.4 
21 CSV 27 Check 2934 14 -3.2 0.0 16415 2 6.9 0.0 73 111 247 3.11 6.7 6.5 52.6 
22 Loc. Check   3913 1 29.1 33.4 12714 16 -17.2 -22.5 64 102 242 2.87 6.5 5.9 51.2 
23 Gen. Mean   2999    13411    68 107 233 2.91 7.2 6.5 51.3 
24 CV(%)   17.89    15.84    3.65 3.26 10.61 13.77 25.3 27.2 16.7 
25 P-Value   0.16    0.00    0.00 0.00 0.00 0.00 1.00 1.00 0.0 
26 CD(5%)   1175    2386    3 4 32 0.35 3.8 3.7 15.1 
27 CD(1%)   1599    3190    4 5 43 0.46 5.1 5.0 20.4 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 4B) 
 Days to flowering – Flowering in varieties ranged from 64-80 days. CSV 17 was the earliest to flower (64 days) with 108 

days for maturity. None of the test varieties were comparable to early check. CSV 23 and SPV 2305 took longest time o 
flower (80 days) and mature (121 days). Along with these two late entries SPV 2295 also took 121 days to mature.  

 Plant height – Plant height ranged from 155 cm in CSV 17 to 260 cm in SPV 2304. 
 Grain yield – Among checks CSV 20 was highest yielder (2704 kg/ha). Ten test varieties recorded yield superiority over 

CSV 20. Among these SPV 2293 (3004 kg/ha), SPV 2298 (3285 kg/ha), SPV 2307 (3039 kg/ha) and 2308 (3010 kg/ha) 
recorded more than 10% yield superiority than best check, CSV 20. 

 Fodder yield – CSV 23 was highest fodder yielder (16177 kg/ha) among the checks. Only one test variety, CSV 2298 out 
yielded the best check with 17024 kg/ha fodder yield.  

 Grain size – Maximum grain size was recorded in SPV 2305 (2.31 g/100 seeds) and lowest in SPV 2298 (3.34 g/100 
seeds). 
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 Remarks – SPV 2293 (3004 kg/ha), SPV 2298 (3285 kg/ha), SPV 2307 (3039 kg/ha) and 2308 (3010 kg/ha) recorded more 
than 10% yield superiority than best check, CSV 20 (2704 kg/ha). None of these could out yield CSV 20 in terms of fodder 
yield. 

 
Table 4B. Performance of varieties in Initial Variety Trial (IVT) – Zone II during kharif 2014 

Sl 
No 

Entry Center GY R % ± 
over 

CSV 17 

% ± 
over 

CSV 20 

FY R % ± 
over 

CSV 17 

% ± 
over 

CSV 20 

DTF DTM PH GW GM 
FG 

GM 
TG 

SF 

1 SPV 2293 Palem 3004 4 13.8 11.1 15295 5 50.7 2.0 74 116 255 2.68 3.7 4.8 48.8 
2 SPV 2294 Palem 2774 9 5.1 2.6 14808 10 45.9 -1.2 72 115 255 2.68 3.0 3.7 49.1 
3 SPV 2295 DSR 1898 22 -28.1 -29.8 14923 9 47.0 -0.5 79 121 217 2.70 3.6 3.5 49.5 
4 SPV 2296 DSR 2904 6 10.0 7.4 14690 11 44.7 -2.0 75 117 226 2.46 4.0 4.6 46.2 
5 SPV 2297 Udaipur 2580 14 -2.2 -4.6 15000 7 47.8 0.1 75 118 258 2.37 3.6 4.0 48.3 
6 SPV 2298 Udaipur 3285 1 24.5 21.5 17024 1 67.7 13.6 71 115 248 3.34 3.4 3.6 47.4 
7 SPV 2299 Dharwad 2341 19 -11.3 -13.4 11169 20 10.0 -25.5 71 115 222 2.58 4.2 3.3 52.5 
8 SPV 2300 Dharwad 2576 15 -2.4 -4.7 14267 12 40.5 -4.8 75 116 246 2.84 2.7 3.3 48.0 
9 SPV 2301 DSR 2915 5 10.4 7.8 15062 6 48.4 0.5 76 118 224 2.48 3.4 3.6 52.5 
10 SPV 2302 DSR 2780 8 5.3 2.8 14054 16 38.4 -6.2 75 118 208 2.82 2.8 3.3 51.3 
11 SPV 2303 Kovilpatti 2586 13 -2.0 -4.4 10688 21 5.3 -28.7 72 115 163 2.45 4.1 4.0 54.5 
12 SPV 2304 Kovilpatti 2223 20 -15.8 -17.8 15322 4 50.9 2.2 78 120 260 2.93 2.9 2.8 53.9 
13 SPV 2305 Surat 2048 21 -22.4 -24.3 12298 19 21.1 -18.0 80 121 202 2.31 3.4 3.6 60.4 
14 SPV 2306 Surat 2712 10 2.7 0.3 14164 15 39.5 -5.5 76 118 243 2.79 3.7 4.3 49.8 
15 SPV 2307 Akola 3039 2 15.1 12.4 13342 17 31.4 -11.0 71 114 241 3.09 3.4 3.5 49.7 
16 SPV 2308 Akola 3010 3 14.0 11.3 14225 13 40.1 -5.1 71 114 251 2.90 2.9 3.3 47.8 
17 SPV 2309 Coimbatore 2535 16 -4.0 -6.2 13340 18 31.4 -11.0 73 116 256 2.66 3.0 3.3 49.3 
18 CSV 17 Check 2640 12 0.0 -2.4 10152 22 0.0 -32.3 64 108 155 2.53 4.3 4.3 60.3 
19 CSV 20 Check 2704 11 2.4 0.0 14991 8 47.7 0.0 72 115 246 2.83 3.1 3.8 49.6 
20 CSV 23 Check 2354 18 -10.8 -13.0 16177 2 59.4 7.9 80 121 254 2.84 3.7 3.5 58.4 
21 CSV 27 Check 2531 17 -4.1 -6.4 14165 14 39.5 -5.5 76 119 239 2.93 2.2 2.8 52.6 
22 Loc. Check   2829 7 7.2 4.6 15346 3 51.2 2.4 74 116 243 2.71 3.0 2.6 51.2 
23 Gen. Mean   2648    14114    74 117 232 2.72 3.5 3.5 51.3 
24 CV(%)   17.75    16.74    3.27 1.90 9.45 8.44 18.4 25.4 16.7 
25 P-Value   0.00    0.00    0.00 0.00 0.00 0.00 0.00 0.00 0.0 
26 CD(5%)   616    3011    3 3 16 0.25 1.1 1.3 15.1 
27 CD(1%)   819    4002    4 4 21 0.33 1.4 1.7 20.4 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
2. Coordinated sorghum breeding research 
(Sujay Rakshit, C Aruna, RB Ghorade, B Selvi and HV Kalpande) 
 
During 2014, an inter-institutional hybrid programme was carried out. In which a hybrids developed by different centers were 
tested across five centers. CMS lines from various centers were also shared among centers towards development of new 
experimental hybrids. Beside this selections from F2 populations developed by various centers were evaluated by different 
centers. Details of the report are given below.  During 2014 13 experimental hybrids (11 from DSR, 1 from Akola and Dharwad 
each) along with four checks were tested at Indore, Parbhani, Akola and Coimbatore.  
 Days to flowering – Flowering dates ranged from 63-71 days. CSH 23, DSR-KHP-14-03 and DSR-KHP-14-10 were earliest 

(63 days) with 104 days for maturity. Six experimental hybrids, viz., SHD 6, DSR-KHP-14-02, DSR-KHP-14-03, DSR-KHP-
14-08, DSR-KHP-14-09 and DSR-KHP-14-10 were at par with early checks, CSH 23. 

 Plant height – Plant height ranged from 141 cm in DSR-KHP-14-08 to 218 cm in DSR-KHP-14-07.. 
 Grain yield – Best checks were CSH 16 (4317 kg/ha) followed by CSH 25 (4253 kg/ha) among full maturity group and CSH 

30 (4420) among early checks. Only SHD 6 recorded marginal superiority (4446 kg/ha) over both these checks. 
 Fodder yield – Among checks maximum fodder yield was recorded in CSH 25 (13159 kg/ha). DSR-KHP-14-01, Ak IIHT-14-

1, DSR-KHP-14-07, DSR-KHP-14-05, DSR-SR-14-01, DSR-KHP-14-04 and DSR-KHP-14-10 recorded higher fodder yield 
than CSH 25. 

 Grain size – Maximum grain size was recorded in DSR-KHP-14-07 (3.16 g/100 seeds) and lowest in Ak IIHT-14-1 (2.13 
g/100 seeds). 

 Remarks – SHD 6 found to be promising hybrid and be tested in IHT. 
 
Table 6. Summary of experimental hybrids in Inter-institutional Hybrid Nursery  

Sr. 
No. 

Treatment Pedigree Center GY R % ± 
over 

CSH 16 

% ± 
over 

CSH 30 

FY R % ± 
over 

CSH 16 

% ± 
over 

CSH 30 

DTF DTM PH SW 

1 Ak IIHT-14-1 219A x I 26 Akola 3795 14 -12.1 -14.14 14235 2 33.98 20.96 71 111 159 2.33 
2 SHD 6 ICSA 206 x C 43 Dharwad 4446 1 3.0 0.58 11771 11 10.79 0.03 66 107 171 3.00 
3 DSR-KHP-14-01 27A x DSR 926 DSR 3689 16 -14.6 -16.55 14626 1 37.67 24.29 70 110 166 2.60 
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4 DSR-KHP-14-02 27A x DSR 954 DSR 4138 8 -4.1 -6.39 11751 13 10.60 -0.14 64 105 164 2.97 
5 DSR-KHP-14-03 27A x DSR 1150 DSR 4074 10 -5.6 -7.83 11256 14 5.95 -4.35 63 105 178 2.82 
6 DSR-KHP-14-04 3011A x DSR 954 DSR 3949 11 -8.5 -10.67 13462 6 26.70 14.39 68 109 162 2.87 
7 DSR-KHP-14-05 3011A x DSR 955 DSR 4082 9 -5.4 -7.66 13710 4 29.04 16.50 68 107 202 2.82 
8 DSR-KHP-14-06 3017A x DSR 863 DSR 3849 13 -10.8 -12.91 12027 10 13.20 2.20 67 108 176 2.99 
9 DSR-KHP-14-07 3017A x DSR 1150 DSR 4355 3 0.9 -1.48 13842 3 30.29 17.63 68 109 218 3.16 
10 DSR-KHP-14-08 3014A x DSR 954 DSR 3700 15 -14.3 -16.29 10056 17 -5.35 -14.55 64 105 141 2.72 
11 DSR-KHP-14-09 3017A x DSR 979 DSR 4351 4 0.8 -1.57 10480 16 -1.36 -10.95 64 105 145 2.71 
12 DSR-KHP-14-10 3025A x DSR 978 DSR 4175 7 -3.3 -5.54 13190 7 24.14 12.08 63 104 203 2.93 
13 DSR-SR-14-01 RS 2308A2 x AKR 436 DSR 3313 17 -23.2 -25.04 13571 5 27.74 15.32 64 106 172 2.85 
14 CSH 16 Check Check 4317 5 0.0 -2.34 10624 15 0.00 -9.72 66 106 149 2.72 
15 CSH 23 Check Check 3887 12 -10.0 -12.06 12498 9 17.64 6.21 63 104 186 2.87 
16 CSH 25 Check Check 4253 6 -1.5 -3.77 13159 8 23.86 11.83 64 105 181 2.78 
17 CSH 30 Check Check 4420 2 2.4 0.00 11768 12 10.76 0.00 69 110 156 2.52 
  General Mean     4073    12641    68 110 172 2.84 
  CV(%)     13.51    16.06    3.59 2.09 9.18 7.75 
  P-Value     0.29    0.13    0.00 0.00 0.00 0.03 
  CD(5%)     871    2489    3 3 23 0.38 
  CD(1%)     1172    3346    4 4 30 0.51 

 
Towards development of new experimental hybrids 11 CMS lines were collated. Four CMS lines were provided by DSR, three 
from ICRISAT, and two each from Akola and Parbhani. CMS lines were distributed to Parbhani (9 lines), Akola (9 lines) and 
Hyderabad (8 lines). Akola has developed 8 hybrids (CMS - 14-7  AKR -73, CMS - 14-6  AKR -517, CMS - 14-5  AKR -518, 
CMS - 14-10  AKR -519, CMS - 14-8  AKR -73, CMS - 14-6  AKR -520, CMS - 14-11  AKR -521, CMS - 14-4  AKR -522), 
Parbhani has developed 8 hybrids (CMS-14-1 A  KR 196, CMS-14-1 A  4012, CMS-14-1 A  10515, CMS-14-6 A  10593, 
CMS-14-6 A  4012, CMS-14-6 A  2043, CMS-14-6 A  10704, CMS-14-7 A  10515, CMS-14-7 A  2043, CMS-14-7 A  
4012, CMS-14-8 A  I – 26, CMS-14-8 A  KR 125, CMS-14-9 A  KR 123, CMS-14-9 A  KR 125, CMS-14-9 A  I – 29, CMS-
14-10  KR 123, CMS-14-9-11  KR 123). Hyderabad has made three hybrids, viz., CMS 14-7  DSR R1 (CB 11), CMS 14-8  
DSR R1 (CB 11) and CMS 14-7  DSR R2 (CB 33). 
 
Multi-location evaluation of segregating material 
(Sujay Rakshit, ST Kajjidoni, RB Ghorade, HV Kalpande and R Shankarpandian) 
 
During kharif 2013 from 11 F2 populations a total of 262 single plant selections were made at Akola, Coimbatore, Deesa, 
Dharwad, Indore, Palem and Surat. F3 families of the selections were evaluated at these places and feedback has been 
obtained from Coimbatore, Deesa, Indore and Surat. Coimbatore tried to find promising dual purpose segregants from the two 
crosses, viz., PVR 904 x KR 196 and PMS 8B x PMS 71B. Deesa made a total of 49 selections as per the detail below: 
 

Crosses Selections in F2 (Kharif 2014) Selections in F3 (Kharif 2015) 
PMS 8B × PMS 71B 7 5 
CSV 17 × SPV 2109 16 13 
CSV 17 × SPV 2133 63 13 
K-11 × CSV 21F 14 3 
K- 11 × SPV 2056 30 13 
K- 8 × CSV 15 6 2 

Indore center made 15 selections from GMN 46  DSV6 cross and 26 from AKR 456  AKR 150 cross, while Surat made 12 and 
16 selections from GMN 46  DSV 6 and AKR - 456 -1  AKR 196 crosses, respectively. 
 
3. Kharif sorghum breeding at DSR 
Development of kharif grain sorghum Genotypes with improved yield, grain quality and 
grain mould tolerance 
(C Aruna, IK Das & CV Ratnavathi) 
 

Evaluation of grain sorghum hybrids in the station trials: Eighty experimental hybrids based on 12 ms and 15 R lines were sown 
in RCBD with three replications along with the checks, CSH16, CSH25 and CSH30. Data was recorded on days to flower, plant 
height, grain yield, 100 seed weight and grain mould score. Of the 80 hybrids evaluated, 6 hybrids, 6713A x R48, 600A x R41, 
600A x R44, 693A x R44, 693A x R46 and 693A x R48, recorded significant improvement for grain yield over the check, CSH 25. 
Another set of 20 hybrids yielded more than 10% over CSH25 for grain yield. Seven hybrids had bold seed with 100 seed weight 
more than 3g, the best being 1115A x R39 with 100 seed weight of 3.4g, against 3g of CSH 25. All these hybrids recorded less 
grain mould score compared to the check, CSH 25 which showed grain mould of 7.33 score. The best hybrids with high grain 
mould tolerance was 1213A x R44 (GM score-3.5), followed by 2911A x R52 (GMS-4.0), 600A x R39 (GMS-4.50), 2911A x R42 
(GMS-4.83) and 600A x R44 (GMS 4.83) 
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Table 1. Performance of promising sorghum hybrids during kharif 2014 
Hybrid Plant height (cm) Panicle length 

(cm) 
Grain Yield 

(kg/ha) 
% increase 

over CSH 25 
Days to 50% 

flowering 
100 seed 
weight (g) 

Grain 
mould 

1115A  R 39 243.33 36.00 5597.08 10.10 71.33 3.35 5.67 
1158A  R39 227.67 32.11 6144.17 20.86 69.33 3.15 6.00 
600A  R37 235.00 30.89 6127.33 20.53 69.33 3.10 5.17 
600A  R39 251.33 33.44 5942.17 16.89 71.67 2.88 5.67 
600A  R40 236.00 30.11 5361.42 5.46 67.33 2.88 4.50 
2911A  R42 182.67 33.00 5411.92 6.46 67.00 2.51 4.83 
2911A  R44  243.00 34.22 6464.00 27.15 68.67 2.46 5.53 
2911A  R48 232.00 31.89 6102.08 20.03 70.67 2.49 5.00 
2911A  R50 171.33 34.22 5588.67 9.93 65.67 2.72 5.33 
2911A  R52 215.33 34.56 5967.42 17.38 70.67 2.38 4.00 
2911A  R53 203.33 35.11 6110.50 20.20 69.67 2.49 5.33 
9713A  R39 232.33 31.89 5933.75 16.72 70.67 2.78 6.00 
6713A  R48 265.33 32.44 6632.3* 30.50 68.33 3.18 6.00 
1213A  R44 227.00 27.78 6186.25 21.69 69.00 2.43 3.50 
1213A  R48 225.33 25.89 6001.08 18.05 73.00 2.28 5.83 
360A  R48 199.33 28.33 5916.92 16.39 72.67 2.63 5.67 
3054A  R41 215.33 27.78 6363.00 25.16 66.00 2.57 5.67 
1194A  R45 228.33 26.00 6068.42 19.37 71.67 2.70 5.33 
1194A  R48 204.33 34.33 6211.50 22.18 64.33 3.00 6.00 
600A  R41 284.33 28.44 6734.9* 32.50 64.00 2.90 5.83 
600A  R42 228.67 29.44 5908.50 16.22 67.33 2.63 6.00 
600A  R43 220.00 32.67 5706.50 12.25 70.00 2.56 5.83 
600A  R44 267.33 29.78 7027.9* 38.24 68.00 3.28 4.83 
2911A  R39 205.33 31.67 6708.08 31.95 68.67 2.59 5.33 
693A  R38 178.33 29.00 5639.17 10.93 70.67 2.56 5.50 
693A  R44 237.33 28.00 7019.5* 38.08 69.67 2.62 5.50 
693A  R46 231.67 27.00 6977.4* 37.25 67.67 2.86 5.67 
693A  R48 236.33 26.67 6985.8* 37.42 72.33 2.80 5.00 
693A  R52 195.67 29.33 5959.00 17.22 71.67 3.31 6.17 
CSH 25 227.33 35.11 5083.67 73.67 2.95 7.33 
C.V. 4.85 5.89 16.99 2.00 15.41 18.72 
C.D. 5% 16.75 3.05 1514.48 2.27 0.66 1.73 
C.D. 1% 22.29 4.05 2015.01 3.02 0.88 2.30 

 

Evaluation of advanced breeding nursery lines for grain yield and quality: Seventeen advanced breeding nursery lines were 
evaluated for grain yield and quality over the check, CSV20 in RCBD with three replications to identify better varieties with 
improved grain yield. The genotype PVT 13-14 was the highest yielder with 5606kg/ha which is more than 20% improvement 
over the check, CSV 20 (4402 kg/ha). PVT-9-14 and PVT 4-14 recorded about 10% increase in grain yield over CSV 20. Low 
grain mould score was observed in PVT 4-14 (5.5), PVT 9-14 (5.33), while CSV 20 recorded 6.0 grain mould score.  
 

Table 2. Performance of advanced breeding nursery lines in preliminary varietal trial for grain yield and quality 
Genotype Yield (kg ha) % increase over CSV 20 Plant height (cm) Days to flower Grain mould score 

PVT 2-14 4764 8.2 195 72 6.0 
PVT 4-14 4840 9.9 240 69 5.5 
PVT 9-14 4798 9.0 309 71 5.3 
PVT13-14 5606 27.3 247 69 6.3 
CSV 20 4402 - 256 72 6.0 
C.V. 22.5 8.06 2.29 11.2 
C.D. 5% 1445.7 32.1 2.74 1.15 
C.D. 1% 1943.6 43.2 3.69 1.55 

 

Evaluation of sorghum germplasm for grain quality traits: Sixty germplasm lines were evaluated for grain quality traits such as 
semolina recovery, seed hardness, starch composition and 100 seed weight against the check C 43. These lines were evaluated 
over two years, 2012 and 2013. Significant variability was observed for all the traits among the lines evaluated. Six germplasm 
lines recorded 100 seed weight of more than 3.5g against 3.1g of C43. GP 17 had bold seeds with 100 seed weight of 4.21g. 
Some germplasm lines recorded semolina recovery upto 48%, while C43 had 41% of semolina recovery. Grain hardness was 
measured in a Stenvert hardness tester. The germplasm lines, GP3 and GP4 had harder seed compared to C43. In general, 
high positive correlation was observed between seed hardness and semolina recovery. GP23 had high starch content of 66.1%, 
followed by GP10 (65.6%) & GP4 (65.5%). 
 

Table 2. Performance of sorghum germplasm lines for grain quality traits  
 100 seed weight (cm) Semolina recovery (%) Seed hardness (sec) Starch composition (%) 
 R12 R13 Av R12 R13 Av R12 R13 Av R12 R13 Av 

GP2 2.7 2.77 2.72 45.8 45.43 45.60 39.7 43.00 41.33 62.1 62.10 62.10 
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 100 seed weight (cm) Semolina recovery (%) Seed hardness (sec) Starch composition (%) 
 R12 R13 Av R12 R13 Av R12 R13 Av R12 R13 Av 

GP3 2.1 2.47 2.28 46.7 45.90 46.30 42.7 44.33 43.50 54.3 66.73 60.50 
GP4 3.4 2.60 2.99 46.0 47.33 46.67 42.3 43.67 43.00 65.7 65.23 65.48 
GP5 3.2 3.40 3.31 42.4 43.77 43.08 40.3 42.33 41.33 62.2 62.33 62.27 
GP6 3.4 3.80 3.59 34.8 35.67 35.22 28.3 25.33 26.83 63.5 64.60 64.03 
GP7 3.6 3.83 3.71 36.1 35.13 35.60 39.3 39.33 39.33 60.8 62.10 61.45 
GP9 4.1 3.80 3.96 32.3 35.33 33.80 25.7 24.33 25.00 61.9 62.77 62.33 
GP10 2.8 2.33 2.57 42.5 43.37 42.93 27.3 23.33 25.33 65.4 65.90 65.63 
GP17 4.1 4.37 4.21 41.2 41.63 41.43 18.0 20.33 19.17 61.4 61.93 61.64 
GP20 3.2 3.37 3.27 42.7 42.60 42.65 40.7 35.67 38.17 62.8 62.57 62.67 
GP23 2.8 2.87 2.85 42.7 42.27 42.50 38.7 36.33 37.50 66.5 65.70 66.10 
GP24 4.1 4.03 4.05 28.2 28.27 28.23 21.3 18.67 20.00 63.8 62.87 63.33 
GP33 2.8 2.60 2.68 45.4 45.03 45.20 44.3 36.33 40.33 64.4 63.37 63.88 
GP35 2.4 2.50 2.43 43.3 43.20 43.27 37.3 37.33 37.33 63.4 62.37 62.90 
GP38 3.8 3.97 3.91 40.5 39.60 40.03 29.7 33.00 31.33 65.3 64.30 64.78 
GP39 2.3 2.53 2.42 47.5 48.57 48.05 28.0 39.33 33.67 61.4 61.47 61.43 
GP44 2.7 2.53 2.60 47.9 48.87 48.37 35.7 33.33 34.50 64.2 65.87 65.03 
C 43 2.8 3.30 3.07 40.8 42.53 41.67 33.3 33.00 33.17 64.3 63.20 63.75 
 CV (%) 22.8 7.61 15.21 6.9 3.99 5.45 5.9 6.03 5.95 4.1 1.39 2.72 
 CD 5% 1.0 0.35 0.69 4.4 2.56 3.49 2.7 2.87 2.80 4.1 1.42 2.78 
 CD 1% 1.4 0.46 0.92 5.8 3.39 4.61 3.6 3.80 3.70 5.5 1.88 3.68 

 
Genetic improvement of multi-cut forage sorghum 
(V Bhat, C Aruna, AV Umakanth and K Srinivas Babu) 
 

Evaluation of new breeding stocks for multi-cut forage traits: A total of ten new hybrids and ten new hybrid-derivatives (purelines) 
were evaluated for multi-cut forage yield and related traits during kharif 2014, along with checks CSH 24MF and SSG 59-3, at 
Rajendranagar, Hyderabad. The forage was harvested at 60 DAS (first cut) and 105 DAS (second cut) and total yields were 
compared. Two hybrids exhibited more than 20% superiority over check whereas three purelines were superior to SSG 59-3 in 
terms of green forage yield. These entries also had very high regeneration capability. All three purelines were also superior to 
check in terms of protein content. 

 

Table 1: Performance of superior multi-cut forage entries in kharif 2014 
S No Entry Crude 

protein 
content (%) 

In vitro organic 
matter 

digestibility (%) 

Lignin (%) Plant height at 
first cut (cm) 

Green forage yield 
Per plant yield 
(total of 2 cuts) 

% increase 
over check 

1 MFSH 14 6.86 52.84 4.64 253 806 37.1 
2 MFSH 593 7.6 50.79 4.94 290 767 30.4 
3 CSH24MF (Check) 8.93 53.72 4.73 257 588   
4 MF 2016 7.78 52.53 5.05 343 748 53.6 
5 MF 2068 8.61 53.59 4.84 375 546 12.1 
6 MF 2015 8.45 51.65 4.76 232 571 17.2 
7 SSG 59-3 (Check) 7.42 52.27 4.81 272 487   

Evaluation of forage hybrid parents for cyanogenic potential: New parental lines 335B and MF2068 were evaluated for 
cyanogenic potential in foliage at 30, 45 and 60 DAS alongwith that’s of hybrid CSH 24MF and its parents. All lines possessed 
HCN levels below thresh hold of 200 ppm indicating that they are safe for feeding to cattle as green forage under normal 
conditions. 

Table 2: HCN levels in forage hybrid parents at different growth stages 
S No. 

 
Entry 

 
HCN (ppm on fresh weight basis) Days after sowing 

30d 45d 60d 
1 CHS 24MF 54.61 30.49 24.32 
2 SSG 59-3 40.59 33.85 22.63 
3 467A 55.74 56.30 37.78 
4 PANT CHARI 6 81.55 59.10 30.49 
5 335B 87.72 56.86 35.54 
6 467A X 335B 37.78 39.46 34.41 
7 MF2068 55.74 25.44 37.22 
8 SSV 84 74.25 75.94 46.20 

 

Genetic improvement of single cut forage genotypes for fodder yield and quality  
(KN Ganapathy, V Bhat & AV Umakanth) 
 

 With the objective of increasing the green fodder yield and related traits, 160 advanced derivatives (F4s and F5s), 53 F3s, 14 
F2s derived from crosses involving single-cut forage varieties, sweet sorghum lines, brown midrib lines, high biomass lines 
were evaluated for green fodder yield, plant height, brix content, leaf length, leaf width, and related traits during kharif 2014 
along with checks CSV 21F, HC 308 and CSV 30F.  
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 The advanced derivatives from crosses PSC 1 × HC 308, NSSV 13 × HC 308, NSSV 13 × CSV 15, HC 308 × NSSV 13, 
BMR 23375R × NSSV 13, Rampur local × AKSSV 22, Keller × BMR 23369 were superior and yielded more than 15% green 
fodder yield compared to checks.  

 The identified derivatives are being multiplied during Rabi 2014-15 and promising entries will be contributed to AICSIP 
forage trials.  

 A total of 253 selections were made from the F3 and F2 generations and are advanced for subsequent evaluation during the 
ensuing kharif season.  

 In addition, 70 germplasm and elite lines were also evaluated for fodder yield and related traits. The lines SC-FS-13, SC-
FS-84, EC 582504, HC 136, IS 10302, GFS 5 were superior compared to checks. 

 
Genetic augmentation of parental lines for grain yield and tolerance of shoot pests and 
hybrid development in kharif sorghum 
(Hariprasanna K, P Rajendrakumar, VR Bhagwat and RR Chapke) 
 

Creation of new variability: During the period under report 105 new crosses were made involving promising advance breeding 
lines and donors for grain yield, seed size and shoot fly tolerance. Out of these, F2 seeds from 72 crosses were selected for 
further advancement. 
 

New male sterile line development: For the development of new male sterile lines in the genetic background of superior 
maintainer lines, 155 pairs of test crosses were selected for further backcrossing. Out of these, 115 crosses in BC1 were selected 
for further backcrossing with the respective maintainer lines for advancement. The BC2 are being advanced during the current 
rabi season. In another set 30 new male sterile lines in the genetic background of promising maintainer × maintainer derivatives 
are in advanced stages of backcrossing and are being used in hybrid development. 
 

Identification of promising maintainer lines: Out of 70 advance breeding lines isolated from maintainer × maintainer crosses, nine 
genotypes (DSR Nos. 1314, 1311, 1349, 1368, 1307, 1309, 1318, 1308 and 1305) were superior over check 27B by 33-75% for 
seed yield. Four advance breeding lines (DSR Nos. 1301, 1315, 1328 and 1378) were early compared to AKMS 14B by 1-3 
days. Some of these maintainer lines are being used in new CMS line development. 
 

Performance of advance breeding lines: More than 150 promising selections in advance generations made out of restorer × 
restorer crosses were evaluated in two different yield evaluation trials along with appropriate checks for testing the performance 
per se and further utilization as parental lines or OPVs. Nine advance breeding lines (DSR Nos. 951, 944, 929, 946, 919, 1113, 
1145 and 1148 and 1151) were found superior to check CSV 20 with 30-60% grain yield advantage, which can be further 
evaluated. 
 

Hybrid development: Out of the 110 experimental hybrids developed using new parental lines, 10 cross combinations superior to 
check CSH 16 were identified which will be evaluated further. Out of 10 hybrids evaluated under Inter Institutional Hybrid Nursery 
of AICSIP, 3025A × DSR 1150 exhibited 10% grain yield advantage over CSH 16, and the seeds are being multiplied for IHT. 
Four new cross combinations (3017A x DSR 981, 3011A x DSR 863, 27A x DSR 978 and 27A x DSR 863) are being tested 
under high input conditions of rice-fallows. 
 

Breeding nursery: Segregating materials in different generations (F3-F7) were advanced and about 275 selections were made for 
further evaluation. About 190 superior advance breeding lines and male sterile lines were characterized for shoot pest tolerance 
during kharif 2014. 

Molecular tagging of a fertility restoration (Rf6) gene for A1 & A2 CMS systems in Sorghum  
(R Madhusudhana) 
 
Of the several cytoplasmic male sterility (CMS) systems available in sorghum, A2 CMS was found to be a better alternative to the 
widely exploited A1 (milo) CMS in F1 hybrid industry. Need for diversification of genetic and cytoplasmic base of hybrids involving 
A2 cytoplasm necessitates mapping of fertility restorer (Rf) genes for use in marker-assisted restorer development with good 
heterotic potential. A new gene for male fertility restoration, Rf6, in sorghum was mapped on chromosome 4 with its ability to 
restore fertility on both A1 and A2 CMS systems using F2 populations of 27A x M35-1 and A2 x M35-1 crosses. The gene, 
Sobic.004G004100 is a member of pentatricopeptide gene family. Detailed sequence analyses of selected homologous regions 
of several grass genomes have shown significant conservation of gene order within the grasses. The gene encodes RNA-binding 
protein with 200 aa chain, and is orthologous to gene GRMZM2G163247 (Zea mays), Si018291 (Setaria italica), 
Pavir.Aa03572.1 (Panicum virgatum), Pavir.Ab00051.1 (Panicum virgatum), Os02g01480.1 (Oryza sativa) and Bradi3G00804 
(Brachypodium distachyon) with same molecular function. Sequence comparison of the CDS and peptide sequences of parents 
showed deletions and insertions in non-restorers leading to truncated peptide. The linked marker, MS-SB04-266 was validated in 
a set of 37 genotypes and could be employed for selecting potential restorers on both A1 and A2 cytoplasms. 
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Development of mapping populations  
(R Madhusudhana) 
 
Towards identifying QTL for various economic traits like charcoal rot, stem borer, shoot fly, following recombinant inbred line 
populations are being developed. The material in various stages of generation advancement. 
 

 Cross RILs 
1 E36-1 x MR750 270 
2 296B x IS2205 274 
3 296B x IS18551 238 

 
Studies on sucrose accumulation in sweet sorghum for efficient ethanol production 
(CV Ratnavati) 
 
HPLC analysis of sugar profile in sweet sorghum and sugarcane: The sugar profile of eight sweet sorghum genotypes and 
sugarcane in the juice was analyzed by HPLC using Rezex RCM monosaccharide and Luna-NH2 columns and Refractive index 
detector. Lesser reducing sugars (glucose and fructose were seen in sugarcane and sweet sorghum genotypes Keller, Wray, BJ 
248 and Urja. The Indian genotypes showed a higher 
content of these sugars as reflected by the invertase 
activity. Wray, Sugarcane juice samples have shown 
three unknown sugars while one unknown sugar was 
found in all genotypes apart from the regular sugars 
(RT 4.089 min). This peak is closely similar to that of 
Melezitose. One sugar identified in wray and 
sugarcane with RT closer to Malto pentose (11.562 
min) and one sugar identified only in sugarcane at RT 
16.977 min. as Malto hexaose. The common sugars, 
sucrose, glucose and fructose were detected in both 
the columns in all genotypes and their composition is 
also almost similar with the two columns used. In 
Rezex column, apart from the three common sugars, 
seven other sugars were detected in minor quantities in different genotypes. Maltoheptaose was detected in all genotypes (range 
was from 0.35 to 1.01 %) except SSV-84. Maltopentaose was detected in 3 genotypes: SSV-84, CSH-22SS and keller, with 
highest amount in SSV-84 (0.81 %). Mannose (0.34-0.55 %) was detected in four genotypes, SSV-84, CSH 22SS, CSV 19SS 
and BJ 248. The sugars melezitose, xylose, lactose and maltotriose were detected in only one genotype each: SSV 74, CSV 15, 
Keller and CSV 19SS respectively. In Luna-NH2 column, only two sugars, maltose and galactose were detected in the genotypes 
apart from the common sugars. Maltose was detected in SSV-84. Galactose (0.34-0.73 %) was observed in CSV 19SS, Keller, 
CSV 21F and CSV 15.  
 

Evaluation of genotypes for popping ability: All the 127 genotypes were evaluated for popping ability, i.e the ability to pop and it is 
measured in terms of percent popping and popping volume. Out of 127 genotypes only six genotypes were able to pop for good 
percentage and volume which is presented in Table-1. They are SPV 711, IMS 9B, SPV 1734, EP 105, SPV 1258 and SPV 
1759. The percent popping varied from 60-85%. The pop volume varied 17.5 to 65.5 ml against the unpopped (seed) volume 
from 3 to 5.5 ml. 

 

Table-1 Genotypes suitable for popping 
Genotype seed volume(ml) pop volume(ml) % pop 

SPV 711 3.5 32.5 60 
IMS9B 4.5 35.0 60 
SPV 1734 4.0 25.0 60 
EP105 3.5 28.5 80 
SPV 1258 5.0 42.5 70 
SPV 1759 5.5 65.5 85 
phulepunchami 3.0 17.5 35 

ß- glucans in sorghum: Sorghum grain is rich in ß- glucans which are the nutraceuticals. In the present study, it ranged from 0.24 
to 1.70 %. Out of 66 genotypes, a total of twenty eight genotypes are having ß- glucan content above 1%. It is 8% in barley and 
5-6 % in oats. However sorghum has reasonably good beta glucan content. IS 30533 genotype has shown lowest ß- glucan 
content followed by IS 31681 (0.24%) and the genotype 27B has shown highest ß- glucan content followed by RS 673 genotype 
(1.61%).  

 
Fig-1 HPLC chromatogram - sugar profile (Wray ) 
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Total phenols from parboiled samples: A total of eighteen genotypes were analyzed for total phenols in parboiled samples. It 
ranges from (16.61 to 187.12 mg/100); two genotypes have shown total phenolic content above 100 mg/100g. Highest phenolic 
content was observed in IS 29950 genotype (187.12mg/100g) followed by IS 29341 and lowest phenolic content was observed in 
IMS9B. 

 
Table-2 Total phenol content in parboiled sorghum 

S.No Genotype Mean±S.D S.No Genotype Mean±S.D 
1 IS40751 18.77±3.96 10 IS3158 35.58±5.23 
2 IS24462 76.68±14.42 11 IMS9B 16.61±1.53 
3 EP42 23.16±2.55 12 EP105 17.97±4.32 
4 SPV1733 22.05±4.90 13 IS30466 33.49±7.52 
5 C-43 27.94±7.18 14 IS12706 80.66±15.26 
6 SPV1731 27.51±9.10 15 IS28313 66.62±4.10 
7 296B 21.69±4.07 16 IS29341 125.80±2.33 
8 IS33648 31.61±6.44 17 IS29950 187.12±3.40 
9 SPV1732 45.38±4.05 18 IS18035 30.64±7.98 

 
Sorghum flakes: A total of four (two coloured and two white genotypes with high antioxidant activity ) were taken for preparation 
of flakes and the recovery of flakes ranges from (46.28 to 54.13%), highest % flakes recovery was observed in SPV459 
genotype followed by SPV1732 and lowest % flakes was observed in C 43 genotype.  

 
Table-3 Percent Recovery of flakes 

s.no genotype Initial seed wt  Husk wt flour wt flakes recovery/g %flakes 
1 C 43 1500g 250.00 480.00 720 48 
2 SPV 459 1500g 210.00 460.93 812.22 54.13 
3 SPV 1732 1500g 315.77 375.00 785.37 52.35 
4 IS 16151 1500g 280.15 450.12 694.31 46.28 

 
 
Collation, evaluation, documentation and utilization of sorghum genetic stocks  
(Sujay Rakshit, SS Gomashe, KN Ganapathy, VR Bhagwat and IK Das) 
 
 During kharif season 108 experimental hybrids were tested in three station trials and 19 found promising. Evaluation of 74 R 

lines and 20 B lines led to identification of 15 and 9 promising R lines and B lines, respectively. Some promising R lines are: 
RSCN 2103, RSCN 5016, RSCN 5014, RS 4003, RSCN 5010 etc., while promising B lines are: RS 115B2, RS 74B2, RS 
301B2, RS 924B2, RS 1126B2 etc. 

 Towards new R and B line development respectively 61 and 36 families were selected from segregating populations. 
 19 BC2F2 single plant selections were screened against shoot fly under artificial infestation. No selection found promising. 
 During rabi season total of 149 R lines and 58 AB pairs were evaluated and 54 R lines and 8 AB pairs were selected. Some 

promising R lines are: RSCN 2103, RSCN 2117, RSCN 4007, RS 5005, RSCN 5017 etc., while promising A/B pairs are: RS 
115A2/B2, RS 179A2/B2, RS 1100A2/B2, RS 1215A2/B2, RS 2309A2/B2 etc. Total 31 and 15 advanced derivatives were 
selected for R and B line development, respectively. 

 Grain mold derivatives from crosses 296B × RIL 98 (4 Sel.), 296B × RIL 25 (5 Sel.) and GMN 58 × RIL 25 (3 sel.) were 
advanced to F5 generation and will be evaluated during the ensuing kharif season for its agronomic superiority and grain 
mold tolerance. 

 For earliness out of 45 B × B derivatives, five were selected and test crossed to elite A line. Test crosses were evaluated 
and sterile progenies were again backcrossed to develop BC1F1. 

 10 genetic stocks were blindfold tested for grain mold response and all recorded field grain mold score near to resistant 
check. 

 
Dead heart percentage among genetic stocks and checks 28 days after emergence 

Genotype DH % at 28 DAE PH (cm) DTF 
NRCSFR 06-1 33.89 175.00 71 
SUENT 9 34.50 132.23 80 
NRCSFR 06-2 36.01 116.10 88 
SFRIL 374 37.00 153.13 93 
SPV 1871 38.14 150.53 98 
SPV 1870 39.94 161.13 97 
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Genotype DH % at 28 DAE PH (cm) DTF 
PGN 30 38.87 167.23 97 
P 23 39.37 155.57 93 
IS 18551 (Res) 32.12 201.10 92 
DJ 6514 (Sus) 77.84 156.13 92 
LSD (0.05)  6.86 47.21 11.09 
CV (%)  17.02 17.09 7.38 

 DUS characterization of 75 R lines, 31 B lines and 16 genetic stocks have been conducted. 
 
Developing early duration and photoperiod insensitive grain sorghum MS & R lines  
(Sunil S. Gomashe, Sujay Rakshit, T Nageshwar Rao and MY Samdur) 
 
During kharif 2014, a total of 10 F6 derivatives (B x B and R x R) and early check (CSV 17) were evaluated in RBD with two 
replications. The derivatives were evaluated for days to 50% flowering, plant height (cm), grain yield per plot (kg) and fodder 
yield per plot (kg). Two genotypes DSR-26-12 and DSR-26-26 recorded earliness coupled with superior performance for grain 
yield as compared to the early check (CSV 17). These genotypes recorded more than 25% superiority for grain and fodder yield 
over the check and were on a par for days to 50% flowering. The seeds for these genotypes are multiplied for contributing to All 
India Coordinated trials for ensuing kharif 2015. A total of 52 BC2 crosses were evaluated and promising 22 pairs were advanced 
to BC3 generation. About 34 promising and nearly stable AB pairs again backcrossed to advance it to BC4 generation. These 34 
B lines were also evaluated along with early duration checks (AKMS 14B and 2219B).  
 
Genetic enhancement of sweet and high biomass sorghums for traits related to 1st and 
2nd generation biofuel production and shoot pest tolerance 
(A V Umakanth, B Venkatesh Bhat and P G Padmaja) 
 
Evaluation of sweet sorghum advanced breeding progenies (Varietal Trial): During Kharif 2014, 32 sweet sorghum varietal 
progenies along with the check CSV 24SS were evaluated in a replicated trial. Observations on days to flower, days to maturity, 
plant height, stem girth, total biomass, fresh stalk yield, brix (%), juice yield, total sugars and computed ethanol yields were 
recorded (Table 1).  
 The varietal progeny [(SSV 84 X (SPV 462 X IS 21891)-3-1-1)]-1-1 recorded the highest fresh biomass of 85 t/ha and was 

17% superior to the check CSV 24 SS (73 t/ha). 
 The entry (SSV F7-2)-1-3 exhibited the highest fresh stalk yield of 59 t/ha followed by [(SSV 84 X (SPV 462 X IS 21891)-3-

1-1)]-1-1 (57 t/ha) and (SSV F7-2)-1-3 (54 t/ha).  
 The entry [(SSV 84 X (SPV 462 X IS 21891)-3-1-1)]-1-1 which was promising for stalk traits also recorded highest juice 

yields (32513 l/ha) and computed ethanol yields (2743 l/ha) (Fig 1).  
 (SSV F7-2)-1-3 recorded the highest brix content of 18.5 % and it was also promising for stalk yields, juice yields and 

computed ethanol yields. 
Conclusion: [(SSV 84 x (SPV 462 XIS 21891)-3-1-1)]-1-1 and (SSV F7-2)-1-3 were promising for most of the sweet sorghum 
productivity traits and can be tested under multi-locations. 

 
Brown midrib sorghum evaluation: During Kharif 2014, 26 bmr sorghum derivatives which were produced utilizing the elite lines 
and brown midrib sources were evaluated in a replicated trial. Observations on plant height, days to flower, days to maturity, 
stem girth, fresh biomass, dry biomass and brix (%) were recorded (Table 2).  
 
Highlights of Results 
 The bmr derivatives [(CSV 15 X IS 21891)-6-1-1 X ATLAS)]-1-5 and [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-1 were 

found promising with a fresh biomass yield of 51 t/ha and 49 t/ha and were superior to the station check SPV 2018 (40 t/ha) 
by >20 %. The performance of promising genotypes for fresh biomass and dry biomass is depicted in Fig 3. 

 The entries [(CSV 15XIS 21891)-6-1-1XATLAS)]-1-5 and [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-1 recorded the highest 
dry biomass of 23 t/ha and 22 t/ha which were 25 % and 21 % more superior than the station check SPV 2018 (18 t/ha).  

 The entries [(CSV 15 X IS 21891)-6-1-1 X ATLAS)]-1-3 and [(BN 111 X (CSV 15 X IS 21891)]-6-1-1-5 exhibited the highest 
brix value of 19% and were more than 30% superior to SPV 2018.  

 
Conclusions: The entries viz., [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-5 and [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-1 
exhibited high fresh and dry biomass yields while [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-3 was promising for brix too apart 
from biomass yields. 
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Table 1: Evaluation of sweet sorghum advanced breeding progenies (Varietal Trial)-Kharif 2014 
Pedigree Days to 

flower 
Days to 
maturity 

Plant height 
(cm) 

Stem girth 
(cm) 

Brix (%) Total fresh 
biomass (t/ha) 

(SSV F7-2)-1-3 87 127 317 2.00 18.5 75 
[(SSV 84 X(SPV 462 X IS 21891)-3-1-1)]-1-1 83 123 339 2.10 17.7 85 
(SSV F7-2)-1-2 86 126 323 2.00 17.8 72 
(27 B X SSV 84)-1-2 85 125 286 1.90 13.0 73 
(SSV F7-2)-1-5 87 127 327 2.00 15.4 70 
(SSV F7-2)-1-4 84 124 322 2.00 17.4 72 
(SSV F7-2)-3-1 80 120 371 1.87 16.9 64 
2114-3 82 122 321 1.87 16.9 64 
(27 B X SSV 84)-1-1 80 120 323 1.93 10.8 72 
(SSV F7-2)-1-1 75 115 365 1.93 14.3 65 
(SSV F7-2)-4-2 76 116 370 1.90 15.3 62 
(SSV F7-2)-1-6 79 119 330 1.97 17.3 61 
(SSV F7-2)-2-2 77 117 366 1.83 16.3 65 
(HONEY X N-98 TALL)-1-1 77 117 296 2.13 13.6 69 
CSV 19SS 77 117 299 1.63 17.2 45 
CSV 24SS 92 132 297 2.00 13.2 74 
CD (0.05) 9.7 9.7 37.8 0.26 6.17 20.8 

 
Contd… 

Pedigree Fresh stalk 
yield (t/ ha) 

Juice Yield 
(l/ ha) 

Total soluble 
sugars (%) 

Total sugar 
content (t/ha) 

Grain yield 
(Kg/ha) 

(SSV F7-2)-1-3 59 30750 16.1 4.95 2256 
[(SSV 84 X(SPV 462 X IS 21891)-3-1-1)]-1-1 57 32513 15.6 5.15 2732 
(SSV F7-2)-1-2 54 22028 15.7 3.47 1092 
(27 B X SSV 84)-1-2 51 29380 11.5 3.37 2191 
(SSV F7-2)-1-5 50 27546 13.6 3.76 2241 
(SSV F7-2)-1-4 49 27577 15.4 4.27 3147 
(SSV F7-2)-3-1 49 28139 15.0 4.22 2680 
2114-3 48 26753 14.9 4.01 1076 
(27 B X SSV 84)-1-1 47 26530 9.6 2.55 6741 
(SSV F7-2)-1-1 44 27337 12.7 3.53 2417 
(SSV F7-2)-4-2 44 25339 13.6 3.42 1798 
(SSV F7-2)-1-6 44 23592 15.3 3.76 1971 
(SSV F7-2)-2-2 43 25771 14.4 3.66 2732 
(HONEY X N-98 TALL)-1-1 41 24212 12.0 3.00 2353 
CSV 19SS 33 16635 15.2 2.51 1571 
CSV 24SS 48 25938 11.7 3.06 2843 
CD (0.05) 12.0 7870.7 2.4 1.30 1583.1 

 
Table 2: Performance of advanced brown midrib sorghum (bmr) derivatives for biomass traits-Kharif 2014 

Sl. 
No. 

ENTRY Days to 
flower 

Days 
to maturity 

Plant height 
(cm) 

Stem girth 
(cm) 

Brix 
(%) 

Total fresh 
biomass (t/ha) 

Total dry 
biomass (t/ha) 

1 [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-5 72 112 268 1.9 17.2 51 23 
2 [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-1 71 111 245 1.8 18.7 49 22 
3 [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-3 71 111 304 2.0 19.0 45 21 
4 [(BN 111 X (CSV 15 X IS 21891)]-6-1-1-5 72 112 272 2.0 19.0 44 20 
5 NP-4 73 113 310 1.9 17.1 42 19 
6 NP-1 69 109 284 1.9 16.0 41 19 
7 NP-3 65 105 306 1.9 16.7 41 20 
8 [(CSV 15 X IS 21891)-6-1-1 X ATLAS )]-1-1 69 109 260 1.8 15.5 41 18 
9 [(BN 111 X (CSV 15 X IS 21891)-6-1-1)]-1-3 70 110 316 1.8 16.1 39 17 

10 NP-2 72 112 299 2.0 15.3 39 18 
11 NP-5 67 107 297 1.9 16.9 39 17 
12 NP-6 69 109 285 1.9 16.6 36 16 
13 NP8 72 112 260 1.9 17.1 36 17 
14 NP-17 72 112 272 1.8 16.0 36 16 
15 NP-16 71 111 241 1.8 18.7 36 16 

 SPV 2017 69 109 308 1.8 16.8 40 18 
 SPV 2018 71 111 1.9 1.9 14.5 41 18 
 CD at 5 % 3.20 3.20 - - - 9.738 4.793 
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Development of novel pre-breeding lines through wide hybridization in sorghum  
(KBRS Visarada and P Sanjana) 
 
Promising sweet sorghum lines derived from sorghum  maize pollinations: Large de novo variation was observed in the F2 
progeny derivatives from maize pollinated on sorghum parental lines. Some of the F2 plants and their progeny showed the 
characteristics of sweet sorghum types having high brix in the stem juice, tall thick plants with high biomass compared to their 
siblings. These plants were self pollinated till F7 generation 24 high biomass genotypes evaluated during rainy season for three 
years (2011-2014) in a triplicated RBD design along with sweet sorghum variety (SSV 84) and sweet sorghum hybrid (CSH 
22SS) as checks. There were significant differences among the genotypes for all the traits viz., brix, fresh weight, leaf area, plant 
height and stem girth. The genotypes significantly interacted with year for all the traits except stem girth. Year significantly 
influenced the traits brix, plant height and stem girth. The variance due to genotypes was more for the traits leaf area, fresh 
weight and plant height indicating less environmental influence on these traits (Table 1).  The genotypes, 2127-6, 2144-18, 2288-
3-4 and 2289-1-3 with the brix ranging from 17.4 to 18.9 were on par with the best check SSV 84 (18.3) (Table 2). 2288-3-4 
(25.8kg) was also on par with the best check SSV 84 (27.6kg) for fresh fodder weight. 2101-20-1-2, 2101-20-2-1, 2114-3-1, 
2127-6, 2129-2 and 2288-3-4 with plant height ranging from 316 to 344cm were significantly superior to the best check CSH 
22SS (298 cm). For stem girth, 10 entries with the girth ranging from 7.8 to 8.2cm were on par with the best check SSV 84 
(8.8cm). Overall the genotype 2288-3-4, with the pedigree MR750A2 (sorghum parent) x CM208 (maize parent), is comparable 
to the best check, SSV 84 for brix (18.9), fresh weight (25.8kg), plant height (344cm) and stem girth (7.9cm) is found to be most 
promising and can be further exploited in breeding programs for genetic diversification. 
 
Table 1. Analysis of variance for high biomass genotypes developed from sorghum  maize crosses 

Source of variation df Brix Fresh wt (kg) Leaf area Plant height (cm) Stem girth (cm) 
Genotype 25 36.5** 145.7** 49500** 9078.9** 3.4** 
Year 2 267.9** 0.59 92 2541.9** 100.1** 
Genotype x Year 50 8.7** 43.8** 7829** 2221.2** 1.567 
Residual 154 2.7 11.3 3753 280 1.148 

 
Table 2. Mean performance of high biomass genotypes developed from sorghum  maize crosses 

Genotype  Brix Fresh wt (kg) Leaf area Plant height (cm) Stem girth (cm) 
T4-2114-3-1 T4 17.1 22 529 327 8.2 
T13-2169-15 T13 14.1 15.9 624 256 8.2 
T23-2289-1-3 T23 17.4 17.4 535 219 8.2 
T17-2172-9-12 T17 13.1 23.6 530 304 8.1 
T9-2143-10 T9 14 20.2 584 275 8 
T14-2169-19 T14 13.5 14.4 603 248 8 
T22-2288-3-4  T22 18.9 25.8 604 344 7.9 
T11-2169-2 T11 12 18.1 599 255 7.9 
T19-2212-8-1 T19 17 22.5 531 292 7.8 
T12-2169-14 T12 13.9 17.9 591 251 7.8 
T7-2129-2 T7 13.8 19 617 314 7.5 
T1-2101-20-1-2 T1 13.8 18.6 531 321 7.3 
T24-2289-1-6 T24 17.1 17.5 545 253 7.3 
T2-2101-20-2-1 T2 15.3 15.6 541 317 7.2 
T8-2129-4 T8 14.3 14.4 600 302 7.2 
T15-2169-22-3 T15 13.9 17.1 596 267 7.2 
T3-2111-20-1 T3 16.7 12.5 529 233 7.2 
T20-2214-1 T20 13.1 15.6 522 276 7.1 
T5-2117-23 T5 16.9 17.3 491 260 7 
T10-2144-18 T10 18.2 17.3 442 289 6.8 
T6-2127-6 T6 18 19 458 316 6.7 
T16-2172-9-5 T16 13.9 13.1 526 263 6.6 
T18-2172-9-15 T18 15.6 12.6 431 248 6.6 
T21-2224-10-1 T21 15.1 13.2 429 285 6.4 
T26-SSV84 (Check) T26 18.3 27.6 758 267 8.8 
T25-CSV22S (Check) T25 18.2 23.2 666 298 7.9 
Mean  15.5 18.1 554 280 7.5 
LSD (P<0.05)  1.53 3.16 57 15.6 1 
CV(%)  10.6 18.5 11.1 6 14.3 
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4. Kharif sorghum breeding at AICSIP centers 
 
AKOLA 
 
Grain Breeding Programme 
1. R line development programme 
Total 40 selections were made in 23 crosses in different generations.  
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F6 (R  R) 6 40 
2 F1 (R  R) 17 (New crosses) Bulk harvested 
 Total 23 40 

Eight new four way crosses have been made in selected single crosses in F2 Generations during kharif 2014-15 as detailed below:  
 (PVK-809  70 B)  (CSV-20  SPV-669)  (PVK-809  70 B)  (CSV -23  CSV-27) 
 (SPV-669  CSV-20 )  (CSV-23  70 B)  (PVK 809  CSV-27)  (PVK-809  70 B) 
 (CSV-20  SPV-669)  (PVK-809  70 B)  (CSV-20  SPV-669)  (CSV-23  70 B) 
 (SPV-669  70 B)  (PVK-809  CSV-27)  (CSV-20  CSV-23)  (SPV-669  70 B) 
 

2. B line development programme 
Total 31 selections were made in 14 different BxB and BxR crosses in different generations 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F9 (B  B) 5 13 
2 F6 (B  B) 3 08 
3 F8 (B  R) 6 10 
 Total 14 31 

 
3. MS Conversion programme 
Total 25 BC pairs were made during Kh-2014 
Sl. No. Generation No. of families/single plant selected (Advancement of BC pairs made during the year) 
1 BC-II 1 
2 BC-III 2 
3 BC-IV 2 
4 BC-V 3 
5 BC-VI 5 
6 BC-VII 12 
  Total 25 

 
 

4. Development of lines resistant to various stresses 
 
Trait 1-Grain Mold Resistance Breeding Programme 

1. R line development programme 
Thirteen crosses in different generations involving grain mold resistance sources like SVD-9601, STR-93,GMPR-65 and GM-
9219 were evaluated and 46 single plant selections showing low Field Grain Mold Rating (FGMR) and good grain hardness 
(above 9 ) were selected. 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 

1 F8 (R  R) 8 19 
2 F9 (R  R) 5 27 

 Total 13 46 

  
2. B line development programme 

8 crosses in F9 generation involving grain mold resistant B line i.e. B-58586 and the susceptible line MS-296 were handled and 
15 selections showing low Field Grain Mold Rating (FGMR) and good grain hardness (above 9 ) were selected 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F9 (B  R) 8 15 
 Total 8 15 

 
3. MS Conversion programme 

In MS line development programme total 23 BC pairs involving the crosses having grain mold resistant lines were made during 
Kh-2014. 
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Sl. No. Generation No. of families/single plant selected (Advancement of BC pairs made during the year) 
1 BC-II 4 
2 BC-III 3 
3 BC-IV 3 
4 BC-V 2 
5 BC-VI 3 
6 BC-VII 8 
  Total 23 

  
Trait 2 – Shoot Fly Resistance Breeding Programme 

1. R line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F10 (R  R) 1 1 
 Total 1 1 

 
2. B line development programme: Seventeen selections were made in four BxB cross (Table-8) 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F8 (B  B) 4 17 
 Total 4 17 

 
3. MS Conversion programme: In MS line development programme total 13 BC pairs involving the 13 crosses and 
showing shoot fly resistance were selected during Kh-2014 (Table-9) 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 BC-II 2 2 
2 BC-III 2 2 
3 BC-IV 3 3 
4 BC-V 2 2 
5 BC-VI 4 4 
 Total 13 13 

 
New Crosses: In order to get new recombinations, 12 new four way crosses (Biparental crosses) were made during Rabi 2014-15 

(CSV-20  IS-2205)  (14 B  IS-2312)  (14 B  IS-2312)  (CSV -20  IS-2205) 
(CSV-20  IS-2312 )  (PVK-809  IS-2205) (CSV-27  IS-2205)  (14 B  IS-2312) 
(CSV-20  IS-2205)  (IS-2312  IS-2205) (CSV-27  IS-2312)  (IS-2312  IS-2205) 
(PVK-809  IS-2312)  (CSV-23  IS-2205) (CSV-20  IS-2205)  (CSV-23  IS-2312) 
(CSV-23  IS-2312 )  (CSV-20  IS-2205) (PVK-809  IS-2312)  (CSV-27  IS-2205) 
(14 B  IS-2312)  (CSV-23  IS-2312)  (CSV-27  IS 2312)  (CSV-27  IS-2205) 

 
 
Trait 3 – Drought Tolerance Breeding Programme 

1. R line development programme: Total seven selections were made in two RxR crosses in F10 generation received from 
the Project under group efforts on sharing of breeding material. Selections were made for earliness and stay green traits. 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F10 (R  R) 2 7 
 Total 2 7 

 
5 Station hybrid/varietal trial 
Total six station trials were successfully conducted.  
Sl. No. Name of trial No. of entries tested  Checks used Superior entries 

1 Multilocation Varietal cum Hybrid Trial (MVHT) 26 PVK-809, CSV-20,CSH-
14,CSH-9,SPH-1635 

AKSH-677,672,671,549, AKSV-
161,180,181,313,314 

2 Multilocation Hybrid Trial (MHT) 24 CSH-14,CSH-9,SPH-
1635,SPH-840 

AKSH-681,682,694,697 

3 Multilocation Varietal Trial-I (MVT-I) 24 PVK-809, CSV-20,SPV-
669,CSV-23 

AKSV- 182-1,182-3,346,347 
 

4 Multilocation Varietal Trial-II (MVT-II) 24 PVK-809, CSV-20,SPV-
669,CSV-23 

AKSV- 307,311,314,317,318 

5 Multilocation Wani Trial (MWT) 10 Malkapur Wani, PKV 
Ashwini 

WANI-103,101,102,104 
 

6 State Multilocation Varietal cum Hybrid Trial 
(SMVHT) 

23 Coded 1403,1406,1414,1415,1416,1419 
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Besides these trials, one Private Hybrid Testing Trial of five hybrids from the private companies received form the state kharif 
sorghumcoordinator, Parbhani was also carried out during the Kharif 2014. 

 
D. AICSIP trial: All the five AICSIP trials (AHT, AVT, IHT, IVT and IIHT) were successfully conducted.  
 
E. Other activities: Student guidance – Ph.D.-1 students and M.Sc.-2 students 
 
Research Papers- Eight Popular Articles- 09   
Other points regarding the breeding material 
Maintaince of A B lines-26  No. of Restorer lines-455 No. of experimental hybrids-51 
No. of varietal selections- 147 Wani sorghum selections-48 
 
Other Important Points- This center has received following awards  

Name of awardees Particulars 
Dr. R. B. Ghorade 
 

Received “ Kankhoje Award ” at the hands of Hon. Chief Minister, Maharashtra State 
during the Convocation of Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola held on 
05/02/2015 

Dr. V.U.Sonalkar, S.N. Kale, Dr. R. B. Ghorade, Dr. V.V. 
Kalpande and Seema Nemade 
 

Received the “Best Poster Award” in the International Conference on “Changing 
Scenario of Pest Problems in Agri-horti Ecosystem and their Management” held at 
Maharana Pratap University of Agriculture and Technology, Udaipur held during 27-29th 
Nov., 2014 

Dr. R. B. Ghorade, Dr. V.V. Kalpand and Seema Nemade 
 

Received the “Best Poster Award” in the National Conference on “Conventional and 
Biotechnological Approaches for Crop Improvement” held at Dr. Panjabrao Deshmukh 
Krishi Vidyapeeth, Akola during 19-20th, March, 2015 

 
COIMBATORE 
 
Programme name (Grain sorghum/forage sorghum/sweet sorghum…) 

1. R line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
  Grain sorghum  
1 F4 21 In each cross 3-5 families were raised and the crop is in seedling stage 
2 F3 & F4 5 In F3 30-40 families were evaluated and in F4 10-15 families were selected 
3 F1 & F2 8 In F1 150 plants were evaluated and in F2, 30-40 single pants were selected 
  34  
  Forage & Sweet sorghum  
 F6 7 39 
 F4 17 25 
 F3 16 40 
 F2 22 20 
 Total 62 124 

 
2. B line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plants selected 
1 F1 & F2 5 200 plants in each cross were raised and the crop is 

early vegetative stage 
 Total   

 
3. MS Conversion programme: Nil 
 
4. Trait-specific line development programme 
A. R line development programme 

Sl. No. Trait Generation No. of crosses evaluated No. of families/single plant selected 
1. Agronomy  F4 21 50 
2. Stay green F3 & F4 5 15-20 families in each cross 
3. Shoot fly F3 & F4 3 15-20 families in each cross 
4. Shoot fly F1 & F2 2 200-250 plants/cross in F2 
5. Head bug  3 200-250 plants/cross in F2 
6. Early flowering  2 200-250 plants/cross in F2 
7. Mite  1 200-250 plants/cross in F2 
8. Sweet stalk F3 16 40 
9.  Total 55  



 
3 Kharif Breeding Report-agm15  Page 28 of 44 

 
 

B. B line development programme 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F1 & F2 5 In F1 150 plants were selected 30-45 single plants 

forwarded to F2 and F2 is seedling stage 
 Total   

 
5. Station hybrid/varietal trial 

Sl. 
No. 

Name of trial No. of entries 
tested 

Checks used Superior entries 

 Grain sorghum 
1 UVT-I(S)-2014 6 Co 30 

APK 1 
Among six entries tested TNS 660 and TNS 662 recorded highest grain as well as fodder 
yield than the check Co 30. The grain and fodder yield potential of TNS 660 is 3892 kg and 
15037 kg/ha with increased yield potential of 19.4 and 27.4 percent respectively with 
favorable plant height of 189 cm. The culture TNS 662 recorded 3996 and 16367 kg of 
grain and fodder yield with increase of 20.2 and 38.6 percent over the check CO 30. The 
same entries were raised in summer 2015 for further evaluation 

2 RRYT-(K-2014) 
 

12 Co30 
Cos28 

A total of 14 entries were tested along with check variety Co 30 and Cos 28. The cross 
IS18417XCo25 4-3-1-3 recorded highest grain yield of 1753 kg/ha followed by 
Co26XIS4646 3-1-1-3 (1660 kg/ha.) Many entries surpassed the check in fodder yield 
potential. Continuous rain at the time of flowering affected crop growth and yield. All the 
entries resistant to stem borer.  

3 UVT(S-2015) 12 Co30 
Cos28 

14 entries were raised and the crop is in vegetative stage  

4 MLT-K-2014 
 

6 Co30 
K8 
CSV 17 
APK 1 

Among six entries tested in MLT at Coimbatore, TNS cultures viz., TNS 638 and TNS 647 
recorded highest grain yield of 2413 and 2407 kg/ha in the kharif season with yield 
increase of 11.24 and 10.97 percent over the check vaiety Co 30. Besides these cultures 
also recorded higher fodder yield of 12.4 and 12.5 t/ha respectively by recoding 6.76 and 
7.31 percent yield increase over the check variety Co 30. 

5 MLT-S-2015 
 

6 Co30 
K8 
CSV 17 
APK 1 

The above entries were raised in summer for evaluation 

6. MLT over 
locations 

6 Co30 
K8 
CSV 17 
APK 1 

The results from five locations were received. Among three TNS cultures tested, the 
culture TNS648 recorded average grain yield of 2531 kg/ha with yield increase of 12 
percent over the check Co 30 

7 NRRYT(S-
2015) 
 

25  Promising selection of the crosses Co 26 x EP58, Co 26 x EP 60, CO 28 x IS 2501, Co 28 
x IS 18527 and Co 26 x IS 625 were raised for evaluation and selection. 

8 ART 2 Co 30, K12 The culture TNS623 (2219B x SPV 1390) is dual purpose, short duration, The average 
grain yield potential is 2742 kg/ha and moderately resistant to shoot fly and stem borer. 
The culture TNS 623 has been tested as SPV2174 in AICSIP IVT and AVT trials. It has 
recorded 10.85 % protein content, 60.38 % starch content, 16.27 % amylose content in the 
grain. The stover quality were ash content 9.45 %, protein content 8.48 %, NDF% 57.68, 
ADF 43.22, lignin 5.05 and IVDMD 46.05 percent. This culture has been advanced to third 
year ART.  

8 Hybrid 
development 

2 Co 5 Two promising hybrids viz., ICS12A x ICSR 89020 and MS 70A x CO30 with grain yield of 
2839 and 3332 kg ha has been identified and raised for seed multiplication in summer 
2015 

9 A& B 
maintenance 

150  150 AB line pairs were raised for evaluation and maintenance. Among these 35 lines were 
found to be true to type and selected for further maintenance by paired crossing. 

10 Breeder seed 1  The breeder seed plot to meet the 100 kg of state seed indent of variety Co 30, has been 
raised and the crop is in milky stage. 

    Forage & Sweet sorghum 
1. MLT single cut 4 K11 The entry TNFSH 205 was found to be the best with green fodder yield of 22.5 t/ha with 

8.5 percent increase over the check.  
2 MLT sweet 

sorghum 
1 CSV 19SS 

CSV24SS, 
SSV84 

TNSS212 was observed with total biomass of 21.6t/ha which is 5 % increase over the best 
check CSV24SS. The brix vaue was 18 where as it was 15 in CSV24SS. 

3. UVT 7 K11 Co26/IS 4646-3-1-1-2 was the best with 39 t/ha green fodder yiled followed by APK1/M35-
1-2-2-3 (38 t/ha) and Co26/IS 4646-3-3-1-1(36 t/ha). 

4 Germ plasm   A total of 4660 accessions were characterized and deposited in Ramaiah gene bank of 
Department of Plant Genetic Resources, CPBG, TNAU. The working germplasm collection 
of 250 accessions were maintained and multiplied. These 250 entries were raised in 
augemented desing in summer 2015 for chracterisation and evalution. 

5 Multi cut   The multicut entry TNFS209 was advanced to AVT II in AICSIP trial. 
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1. AICSIP trial:  
Discipline No. of AICSIP trials allotted  No. of AICSIP trials successfully conducted 
Grain sorghum 5 5 
Forage & Sweet sorghum 4 4 
Entomology 9 9 
Pathology  6 6 
Agronomy 4 4 

2. Other activities 
i. Student guidance –  
Scientist PG Ph.D Total 
B.Selvi 2 3 5 

ii. Courses offered 

 
iii. Training organized: NIL 
iv. Training attended 
Sl.No Name of scientist Name of the training Place & Duration 
1 R. Latha PPV & FRA training DSR, Hyderabad, Aug 2-4 

3. Publications: 
 
Research Papers- 1  
Other points regarding the breeding material 
Maintenance of A B lines No. of Restorer lines- No. of experimental hybrids No. of varietal selections 
35 60 4 22 

Visitors 
Sl.No Visitors name Place &Date Purpose 
1 Dr. JV.Patil, Director, DSR 

Hyderabad 
19.09.2014 
Coimbatore 

Discussion with P& H, Dept. of Millets about sorghum 
research strategy 

2. AICSIP monitoring team 
Dr. Misra; Dr. Hariprasanna; Dr. Sujathamma 

19.09.2014 Monitoring AICSIP trial 

  
DEESA 
Development of dual sorghum lines: New crosses attempted: Attempted 45 crosses dual sorghum crosses in a half diallel 
crossing programme using 10 parents viz., DS 105, DS 109, GJ 39, Malwan, GJ 42, CSV 20,CSV 15, SPV 2242, SPV 2293 and 
SPV 2301 lines selecting on the basis of agronomical superiority and high grain and fodder yield.  
Generation advancements: For development of dual sorghum entries evaluated 21 F2 and 353 F3 progenies selected and 75 
progenies under F2 and 242 progenies under F3 on the basis of agronomical superiority, plant height and good visual 
performance. 
 
S. N. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F2 21 75 
3 F3 353 242 

 
Development of fodder sorghum lines 
Evaluation of F1 material: Progeny of 10 forage crosses attempted during Kharif 2013 were evaluated during Kharif 2014 and 
these crosses will further evaluated during Kharif 2015. 
Generation advancement of forage crosses:: Under the generation advancement of forage crosses evaluated different 
crosses and SPS and selections were made on the basis of different characters Shoot fly resistance, agronomic superiority and 
forage type. 
 
Sl. No. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
 *F2 65 108 
2 F4 109 80 
3 F5 63 79 
4 SPS 320 46 

* Received from DSR 

Sl.No Course title  PG/Ph.D/UG 
B.Selvi GBP 601 Basic genetics (2+1) Course teacher PG 

 Breeding cereal crops (2+1) Course teacher PG 

R. Latha PBG101 Introduction to Agricultural Botany(1+1) Course Associate UG 
 PBG 102 Principles of Genetics(2+1) Course Associate UG 
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Segregating materials evaluated under national crossing programme: Traits: Earliness, shoot fly resistance, agronomic 
superiority, forage and dual type 
S. N. Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
1 F6 126 110 
 F7 104 45 lines selected for PET  

 
Germplasm collection, evaluation and maintenance: 392 germplasm maintained at the center and 51 germplasm were evaluated 
during 2014-15. 136 new germplasm were collected from the khumbhalmer, Khumbhasan, Gadh-Madana, Sasam and Dalwada 
villages especially local land races (Malwan type) in the kharif 2014-15.  
 
Station hybrid/varietal trial: Under the state and station trial evaluation programme two station trials and five state (Multi 
location) trials of dual, grain and forage sorghum were conducted during 2014-15. Seventeen entries of dual sorghum and 14 
entries of forage sorghum were evaluated under preliminary evaluation programme. Under state multi location programme tested 
11 entries of dual sorghum, 37 entries of grain Sorghum, and 22 entries of forage sorghum under different locations of Gujarat. 
Brief summary are given as below. 
 

Sl. 
No. 

Name of trial No. of entries 
tested 

Checks used Superior entries 

1. Preliminary Evaluation Trial of Dual Sorghum 17 GJ 39 and CSV 20 DS 0127,DS 0122,DS 0118,DS 0117, DS 119 and DS 0123 
2. Preliminary Evaluation Trial Forage Sorghum 14 CSV-21 F and 

GFS-5 
DSF 0127, DSF 0124, DSF 0117, DSF 0123 

3. Small Scale Varietal Trial (Dual Sorghum) 11 GJ 38, GJ 39 and 
GJ 42 

SR 2983, DS 105, DS 109 and DS 103 (over five locations) 

4. Small Scale Varietal Trial (Grain Sorghum) 18 GJ 38, GJ 39 and 
GJ 42 

SR 2950, SR 2887and SR 2888 

5. Large Scale Varietal Trial (Grain Sorghum): 19 GJ 38, GJ 39 and 
GJ 42 

SR 2917,SR 2819, SR 2860and SR 1904. 

6. Small Scale Varietal Trial(E &M) of Fodder 
Sorghum 

12 GFS 5 and CSV 
21F 

SRF 326 and SRF 327 

7. Large Scale Varietal Trial of Forage Sorghum 10 GFS 5 and CSV 
21F 

SRF 305-1 

 
AICSIP trials: Six coordinated trials, four under grain viz., AVT, IVT, AHT and IHT and two under forage sorghum viz., IAVHT 
(SC) and IAVHT (MC) were allotted. All the trials were successfully conducted and data was reported to DSR Hyderabad. 
 
 Frontline demonstrations: Twenty three Front Line Demonstrations were conducted by the station in Sami (Patan), Harij 
(Patan), Becharaji (Meheshana) and Himatnagar. Improved variety of fodder sorghum GFS 5 was grown by the farmers and 
compared with their local check. The results revealed that percent increase in sorghum fodder production due to given 
technology ranged from 14 to 35 percent. Fifty frontline demonstrations organized under the Tribal Sub Plan, allotted by the DSR 
Hyderabad were conducted by the center for ST farmers in Banaskanta District Tal Amirgadh. Under this programme we 
provided the fertilizer (Urea and DAP), small impliments and seed of improved cultivar GFS 5 with improved production 
technology to the farmers. The improved technology with improved cultivar GFS 5 was compared with their local cultivation 
practice and local check. The results revealed that percent increase in sorghum production due to given technology ranged from 
32 to 58 percent.  
I. Publications: Research Papers- 3 Popular Articles- 1 
 
DHARWAD 

 
1. R line development programme 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 2 8 
 Total   

 
2. Trait-specific line development programme 

Trait 1- Grain mold 
A. R line development programme 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 5 16 
2 F5 5 11 
 Total 10 27 
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Trait 2 – shoot fly resistance 
A. R line development programme 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 4 8 
 Total 4 8 

 
Trait 3 – Agronomic superiority 

A. R line development programme 
 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F4 12 23 
2 F6 11 16 
 Total 23 39 

 
3. Station hybrid/varietal trial 
S. no. Name of trial No. of entries tested Checks used Superior entries 
1 MLVT 16 DSV-6 SVD-1203,SVD-722,SVD-1212 & SVD-1204 
2 MLHT 13 CSH-14, CSH-16 & CSH-30 SHD-6 &SHD-62 
3 SHT-I 16 CSH-14,CSH-16 & CSH-30 SHD-71 
4 SHT-II 16 CSH-14,CSH-16 & CSH-30 -- 
5 SVT-I 16 DSV-6 SVD-714 &SVD-1130 
6 SVT-II 16 DSV-6 -- 
7 TPH 7 CSH-14,CSH-16,JKSH-22 HT 31413256 
8 Large scale demonstration of 

promising Hybrids and Varieties 
10 CSH-14,CSH-16 & CSH-30 

DSV-6 
CSH-6 & CSH-36 
SPV-2250 SVD-1203 

9 MLT on foxtail 10 HMT 100-1 -- 

 
4. AICSIP trial:  

Sr.no. No. of AICSIP trials allotted No. of AICSIP trials successfully conducted 
1 IVT,AVT,IHT, AHT & IIHT (5) 5 

 
5. Other activities 

Student guidance – 2 (Phd+ Msc(agri)) 
b. Training organized- A field cum one day workshop on rabi sorghum in collaboration with KSAD at Siddnal village 
Ramadurg was organized on 27.1.2015 and visited large scale demonstration plot of SPV-2217 variety. A field day on SPV-
2217 (post rainy) was organized in farmers field on 20-2-2015 at Nagavi village (Gadag district) in joint collaboration with 
EEU& JDA Gadag, 250 farmers from in and around village attended field day and expressed their satisfaction about new 
variety. The performance SPV-2217 variety has been appreciated by JDA, Gadag & Sri G. R. Odugoudar former board 
member UAS Dharwad & progressive farmer. 
 

6. Publications: Research Papers- 2 Popular Articles-2  Folder- 1 
 Other points regarding the breeding material 
 Maintenance of A B lines-28 pair  No. of Restorer lines- 35  No. of exp. hybrids-18  No. of varietal selections- 12 
 
Other Important Points - AWARDS/ SPECIAL RECOGNITIONS 
Dr. RB Kkbote National Award by MACS, Agharkar Research Institute, Pune (2014) for excellent performance in the field of 
genetics & plant breeding to Dr. ST Kajjidoni 
Appointed as University Head, Department of Genetics and Plant Breeding for period of three years. 
Nominated as board of studies member for under graduate and post graduate degree programme of uas, dharwad  
Nominated as academic council member of UAS, Dharwad. 
Nominated as member of research council of UAS, Dharwad. 
Nominated as member of extension council of UAS, Dharwad. 
 
HISAR 
 
Programme name: Forage sorghum 
Trait-specific line development programme 
Trait 1- For multicut type 
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Varietal development programme: For forage sorghum multicut trait is very important. Because, multicut genotypes provide 
more green fodder as well as dry fodder for longer duration. So keeping this view we are evaluating various crosses in various 
filial generations to increase fodder production. 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC pairs made during the year) 
1 F1 3 10 
2 F2 1 5 
3 F6 2 8 
 Total 6 23 

  
Trait 2 – Stem Borer resistance 
Varietal development programme: Stem borer is major pest of forage sorghum. It is the most damaging insect pest which 
causes 45% losses in fodder yield of sorghum during kharif and rabi seasons. Hisar has been identified as hot spot for stem 
borer infestation and screening.  
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC pairs made during the year) 
1 F3 1 4 
2 F5 5 20 
 Total 6 24 

 
 
Trait 3 –Seed yield  
Varietal development programme: Seed production for forage crops is a major task. We require genotypes which provide good 
green fodder and seed yield. 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC pairs made during the year) 
1 F1 1 2 
2 F8 3 8 
 Total 4 10 

 
Trait 4 –Green fodder yield 
Varietal development programme: Livestock is a major component of Indian agriculture. With the increase in livestock 
population during past few years there is huge gap in demand and supply of green as well as dry fodder, hence forage crops 
improvement programme needs to be strengthened. 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC pairs made during the year) 
1 F1 1 3 
2 F2 1 4 
 Total 2 7 

 
5. Station hybrid/varietal trial 
Sl. No. Name of trial No. of entries tested  Checks used Superior entries 
1 Hybrid evaluation programme 62 SSG 59-3, HJ 541 HH 680, HH 705 and HH 661 
2 Progeny Row trial 26 SSG 59-3, HJ 541 G87 x HJ 513, G87 x HC 136-1, G48 x SSG59-3 and 

SSG 59-3(T)x SSG 59-3(P) x SSG 59-3 (P) 
3 Small Scale Trial 45 SSG 59-3, HJ 541 S 654, S 651 and S 664 

 
A. AICSIP trial:  

Sr.no. No. of AICSIP trials allotted  No. of AICSIP trials successfully conducted 
1 IAVHT-SC TRIAL 2014 Successfully Conducted 
2 IAVHT-MC TRIAL 2014 Successfully Conducted 
3 Seed trial 2014 Successfully Conducted 
4 Prebreeding F2 segregating material (65 F2s)for utilization Successfully Conducted 
5 Testing of pre-release culture for quality Successfully Conducted 
6 Evaluation of Sudan grass germplasm lines Successfully Conducted 
7 Evaluation of brown midrib lines for yield and quality Successfully Conducted 
8 Confirmation of Elite-DP material for SF &SB resistance Kh 2014-15 Successfully Conducted 
9 Entomology IAVHT-MC Kh 2014 Successfully Conducted 
10 Entomology IAVHT-SC Kh 2014 Successfully Conducted 
11 Entomology IAVHT-SS Kh 2014 Successfully Conducted 
12 Agronomy trial Kh 2014 – Response of pre-released sorghum genotypes (single cut) to 

different fertility levels 
Successfully Conducted 

 
B. Other activities 

a. Student guidance – Ph.D 3, M.Sc 3 
b. Training organized- “Farmer Scientist Interaction Meet” organized in Nuh, Mewat, Haryana on 27th March 2015 
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C. Publications:  Research Papers- 5  Book chapter- 2 
Radio talks:  
1. Delivered one radio talk on the topic “Jowar ki unnat kashtkari” on 19.02.2015 which was aired in the episodes of “Our 

heritage - water, land & Agriculture” programme from 04.03.2015 to 10.03.2015 at Alfaz-e-mewat FM 107.8. 
2. Delivered one radio talk on the topic “Jowar ki unnat sasya kiryayen” on 19.02.2015 which was aired on dated 

26.02.2015, 07.03.2015 and 08.03.2015 at Radio mewat FM 90.4.  
1. Delivered one radio talk on the topic “Charon ki kasht” on 15.12.2014 which was aired in All India Radio Rohtak, 

Haryana.  
 
Other points regarding the breeding material 
Maintaince of A and B lines- 14 No. of Restorer lines- 26 No. of experimental hybrids- 62 
No. of varietal selections-   S 652 submitted for MC trial  S 692 will be submited for SC trial 
Other Important Points: 

1. Project entitled “QTL mapping for stem borer resistance in forage sorghum [Sorghum bicolor (L.) Moench]” is 
submitted to DST under SERB. 

2. Project entitled “Farmers’ trainings on scientific cultivation of forage crops to ensure quality seed 
production” is submitted to RKVY. 
 

PALEM 
 
Programme name (Grain Sorghum) 
1. R line development programme 
S. No. Name of the cross/character Generation No. of families/single plants selected 

1 09R-SF 61/Shoot fly resistance F7 1 
2 09R-SF63/ Shoot fly resistance F7 2 
3 09R-SF64/ Shoot fly resistance F7 1 
4 09R-SF65/ Shoot fly resistance F7 2 
5 09R-SF69/ Shoot fly resistance F7 1 
6 09R-SB14/Stem borer resistance F7 2 
7 09R-SB02/Stem borer resistance F7 2 
8 10R-SF25/SFRIL 36 x SFRIL 128 F6 2 
9 10R-SF28/ICSR18 x RS29 F6 1 
10 10R-SF30/C43 x ICSR90017 F6 2 
11 10R-AGR18/RR9826 x AKR150 F6 2 
12. 10RAGR20/C43 x Indore12 F6 2 
13. 10RAGRGQ9/CB11 x NR486 F6 1 
14. 10RAGRGQ11/CB23 x NR486 F6 2 
2. B line development programme 

S. No. Name of the cross/character Generation No. of families/single plants selected 
1 O9B-AGR12/Agronomic superiority F7 1 
2 O9B-AGR14/Agronomic superiority F7 1 
3 O9B-AGR15/Agronomic superiority F7 1 
4 O9B-AGR16/Agronomic superiority F7 1 
5 O9B-AGR18/Agronomic superiority F7 1 
6 O9B-AGR19/Agronomic superiority F7 1 
7 O9B-AGR20/Agronomic superiority F7 1 
8 10B-SF1/415B x ICSR 13 F6 2 
9 10B-SF2/418B x 2219 B F6 2 
10 10B-SF3/419B x ICSR 16 F6 1 
11 10B-SF4/422B x ICSR 16 F6 1 
12. 10B-EAR3/CSV 17 x ICSB 11 F6 2 
13. 10B-EAR4/CSV 17 x ICSB 13 F6 1 
14. 10B-AGR37/ICSB 32 x ICSR 23 F6 2 
15. 10B-AGR38/ICSB 33 x ICSB 77 F6 1 
16. 10B-AGR49/279B x2077 B F6 1 
17. 10B-AGR63/C 43 x 2077 B F6 2 
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3. Trait-specific line development programme 
Development of lines resistant to various stresses/important characters: 

S. No. Trait Generation No. of lines 
1. Shoot fly resistance F7 7 R lines 
  F6 5 R lines, 6 B lines 
2. Stem borer resistance F7 4 R lines 
3. Agronomic superiority F7 7 B lines 
  F6 7 R lines, 6 B lines 
4. Early maturity F6 3 B lines 
5. Yellow pericarp sorghum  4 lines  

 
4. Station hybrid/varietal trial 
Trial name Entries Checks Entries superior to check 
AVT-Grain Sorghum -II/DP 17 PSV-56  PSVGS 306, PSVGS 307, PSVGS 313, PSVGS 316, PSVGS 

317, PSVGS 318, PSVGS 319 and PSVGS 320 
AVT-Grain Sorghum – I /DP 17 PSV-56  PSVGS 407, PSVGS 414, PSVGS 415, PSVGS 418 and 

PSVGS 421 
IVT-Grain Sorghum/DP 10 PSV-56  PSVGS 2004, PSVGS 2006 and PSVGS 2009 
 
5. AICSIP trials: 5 trials were successfully conducted 

Other activities Student guidance – Nil  Training organized- 3 
S. No. Theme Beneficiaries No. Sponsored by 
1. Best management practices for higher yields 

in sorghum 
Young farmers  60 Telangana Yuva Rythu 

Saagubadi Programme 
2.  Training regarding value added products of 

sorghum 
Women Self Help Groups 
of Mahabubnagar 

30 RKVY 

3. Quality seed production of sorghum varieties  Young farmers 60 Telangana Yuva Rythu 
Saagubadi Programme 

 
PANTNAGAR 
 
Programme name (Forage Sorghum) 
1. R line development programme: Selection was practiced in various generations as per following details for development 

of restorers (R line) for multicut hybrid development as well as open pollinated varieties of single cut and multicut types. 
Sl. 
No. 

Generation No. of crosses/progenies evaluated No. of families (crosses)/ single plants/progenies 
selected 

1 F1 68 crosses 38 crosses 
2 F2 95 crosses/22000 plants (Approx.) 52 crosses /1025 SPS  
3 F3 9 crosses/434 SPPs 5 crosses /87 SPSs 
4 F4 18 crosses /305 SPPs 15 crosses /99 SPSs + 2 Bulk selections 
5 F5 12 crosses/148 SPPs 9 crosses /129 SPSs 
6 F6 15 crosses/45 Progeny bulks 15 crosses /44 Progeny bulks 
7 F7 26 crosses/170 Progeny bulks 26 crosses /175 Progeny bulks 
8 Screening plots (F7 onwards) 6 crosses/9 progeny bulks 6 crosses /8 Progeny bulks 
 Total 249 crosses/23078  

single plant progenies + progeny bulks 
166 Crosses/1569 SPSs and Bulk selections  

 
2. B line development programme:  

S. No. Generation No. of crosses evaluated/ attempted No. of families/single plant selected 
1 F1 (B x B Crosses) 19  Selection will be done in Kharif 2015 

 Total  19  

 
3. MS Conversion programme: Following A x B crosses were found to be best based on sterility and heterosis for panicle 

size and combining ability) and showed complete sterility. These will be advanced by back crossing with B lines in the next 
season. 
 S. 
No. 

Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC 
pairs made during the year) 

1. F1 ICSA 469 x 104 B, ICSA 276 x 104 B, ICSA 351 x ICSB All five crosses will be advanced after back crossing with B 
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 S. 
No. 

Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC 
pairs made during the year) 

467, ICSA 467 x 104 B, 2219 A x ICSB 467 lines in the next season. 
 Total 5 5 

 
4. Trait-specific line development programme 
Trait 1- Foliar Disease Resistance 
R line development programme: Selection was practiced as per following details for various foliar diseases (anthracnose, 
Zonate leaf spot and leaf blight etc.) resistant plants at flowering stage as well as at maturity for stay green trait.  

Sl. 
No. 

Generation No. of crosses/progenies evaluated No. of families (crosses)/ single plant/progenies 
selected 

1 F1 14 crosses 2 crosses 
2 F2 10 crosses/4011 plants  10 crosses/232 SPSs 
3 F3 6 crosses/285 SPPs 2 crosses/4 SPSs 
4 F4 3 cross/34 SPPs 3 cross/8 progenies SPS s 
5 F5 3 crosses/34 SPPs 1 crosses/7 SPSs 
6 F6 5 crosses/6 progeny bulks of 4 rows each 5crosses/6 progeny bulks 
7 F7  4 crosses/37 progeny bulks of 6-8 rows each 4 crosses/37 Progeny bulks 
8 Screening plots  

(Advanced generations) 
2 crosses/ 5 progeny bulks of 8-10 rows each 2 crosses/4 progeny bulks 

 Total 47/4412 single plant progenies + progeny bulks 29/298 single plant selections + bulk selections 

 
Trait 2 – Brown Mid Rib 
R line development programme: Selection was practiced for individual plants showing brown mid rib at flowering and brown 
stem with brown pith at maturity along with tan, early to medium, tall, juicy plants with less foliar diseases and white seed. Each 
selected plant will be evaluated for fodder quality trait viz. digestibility, protein per cent and fiber content in F7 onwards.  

Sl. No. Generation No. of crosses/progenies evaluated No. of families (crosses)/single plant/progenies selected 
1 F1 - - 
2 F2 - - 
3 F3 - - 
4 F4 - - 
5 F5 - - 
6 F6 3 crosses/9 progeny bulks of 4-6 rows each 3 crosses/9 (progeny bulks- tan plants, non BMR juicy & sweet, 

BMR, stay green, SC type) 
7 F7  7 crosses/63 progeny bulks of 8-10 rows each 7 crosses/68 Progeny bulks 
8 Screening plots  

(Advanced generations) 
- - 

 Total 10/72 progeny bulks 10/77 progeny bulks 

 
Trait 3 – Sweetness and Juiciness of stem 
R line development programme: Individual plants as well as bulk selections were practiced for juicy and sweet stemmed (TSS 
at maturity more than 12%), tall and leafy plants with foliar disease resistance.  

Sl. No. Generation No. of crosses/progenies evaluated No. of families (crosses)/single plant/progenies selected 
1 F1 9 crosses 5 crosses 
2 F2 3 crosses/1008 plants  3 crosses/65 SPSs 
3 F3 -  - 
4 F4  2 crosses/21 SPPs 1 cross/4 SPSs + 1 Bulk 

 5 F5 - - 
6 F6 2 crosses/6 progeny bulks of 4-5 rows each 2 crosses/6 (progeny bulks- tan, tall plants, juicy & sweet, high 

TSS, stay green, SC/MC type) 
7 F7  3 crosses/6 progeny bulks of 8-10 rows each 3 crosses/6 Progeny bulks 
8 Screening plots  

(Advanced generations) 
1 cross/1 progeny bulk of 10 rows 1 cross/1 progeny bulk, tan, juicy, sweet stem, high TSS, grain 

grass type) 
 Total 20/1042 single plant progenies + progeny 

bulks 
15/83 single plant selections + bulk selections 

 
Trait 4 – Multicut type (tillering and fast regeneration), juiciness with good seed yield 
 R line development programme: Individual plants as well as bulk selections were practiced for juicy, tall, early, high tillering 
type plants with foliar disease resistance, to be used as restorers in multicut hybrid development programme as well as open 
pollinated multicut varieties.  

 Sl. 
No. 

Generation No. of crosses/progenies/ single plants 
evaluated 

No. of families (crosses)/single plants/progenies selected 

1 F1 19 crosses 16 crosses 
2 F2 28 crosses/6552 plants  12 crosses/252 SPSs (tan, tall, MC types) 
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 Sl. 
No. 

Generation No. of crosses/progenies/ single plants 
evaluated 

No. of families (crosses)/single plants/progenies selected 

3 F3 1 cross/33 SPPs 1 cross/13 SPSs (early, juicy, MC types, disease resistant) 
4 F4 6 crosses/97 SPP s 5 crosses/36 SPSs + 1 bulk (early, juicy, MC types, disease 

resistant, high tillering) 
5 F5 4 crosses/42 SPPs 4 crosses/38 SPSs (MC types, very early, juicy, tan, tillering, grain 

grass type, stay green) 
6 F6 2 crosses/13 progeny bulks of 4-6 rows each 2 crosses/13 progeny bulks (early, tan, good seed yield, tall, high 

tillering, juicy, less leaf diseases) 
7 F7 3 crosses/12 progeny bulks of 6-10 rows each 3 crosses/11 progeny bulks (tan, tall, juicy, MC types, high TSS, 

less leaf diseases) 
8 Screening plots  

(Advanced generations) 
1 cross/1 progeny bulk of 10 rows 1 cross/1 progeny bulk (tan, tall, juicy, MC types, tillering, early to 

mid late, bold grain, grain grass type) 
 Total 64/6750 single plant progenies + progeny 

bulks 
44/365 single plant selections + bulk selections 

 
Trait 5 – Single cut fodder /dual purpose  
R line development programme: Individual plants as well as bulk selections were practiced for juicy, tall, leafy, early to medium 
flowering plants with foliar disease resistance and good seed yield, to be used as open pollinated single cut/dual purpose 
varieties of forage sorghum.  
 

Sl. 
No. 

Generation No. of crosses/progenies/ single plants 
evaluated 

No. of families (crosses)/single plants/progenies selected 

1 F1 26 crosses 15 crosses 
2 F2 54 cross/10290 plants  27 cross/476 SPSs (tall>350cm, juicy, SC types/dual purpose type 

tan/purple) 
3 F3 2 crosses/116 SPPs 2 crosses/70 SPSs (tall, SC/DP type, juicy, stay green) 
4 F4 7 crosses/153 SPPs 6 crosses/51SPSs (SC/DP type, Juicy, less disease) 
5 F5 5 crosses/72 SPPs 4 crosses/84 SPSs (DP/SC type, grain grass type, disease 

resistant, bold grain) 
6 F6 3 crosses/11 progeny bulks of 4 rows each  3 crosses/10 (progeny bulks-juicy, SC/DP type, tall, good seed 

yield) 
7 F7 9 crosses/52 progeny bulks of 8-10 rows each 9 crosses/53 (progeny bulks-tall, juicy, SC/DP type, stay green, 

sweet, high TSS, early, non lodging) 
8 Screening plots  

(Advanced generations) 
2 cross/2 progeny bulks of 10-12 rows each 
bulks 

2 crosses/2 progeny bulks (tan, tall> 375cm, juicy, medium late, 
sweet and high TSS 15-16%, broad leaves, thick stem, bold grain) 

 Total 108/10696 single plant progenies + progeny 
bulks 

68/746 single plant selections + bulk selections 

 
5 Station hybrid/varietal trial 

i. Station Trials: 
Two station trials on multicut and single cut forage sorghum as per following details were conducted to identify the promising 
experimental elite lines for their testing in State as well as All India Coordinated Trials.  

Sl. 
No. 

Name of trial No. of entries tested Checks used Superior entries  
(% superiority over best check)  

1 Evaluation of elite lines (Multicut 
fodder) 

27 SGL 87,  
Pant Chari 6,  
Pant Chari 8 and  
UTMC 539/ 
Pant Chari 9 (best)  

ESVT 2014-17 (29.41%),  
ESVT 2014-18 (33.82%) and  
ESVT 2014-4 (17.64%) 

2 Evaluation of elite lines (Single cut 
fodder)  

45 CSV 21 F (best) and HC 308 ESVT 2014-18 (64.29%), 
ESVT 2014-5 (57.14%) and  
ESVT 2014- 37 (41.07%) 

 
II. State trial:Two State Trials (SVT) on single cut and multicut forage sorghum, as per following details, were conducted to 
identify the promising experimental hybrids and varieties for their release in the State through Uttarakhand State Variety 
Release Committee.  

Sl. No. Name of trial No. of entries tested Checks used Superior entries  
(% superiority over best check) 

1 SVT-Single cut 
(Single cut varietal Trial) 

9 CSV 15 and  
CSV 21 F (best)  

UTFS 74 (49.37%), UTFS 83 (45.05%) and 
UTFS 79 (43.95%) 

2 SVT-Multicut 
(Multicut varietal/ Hybrid Trial) 

8 Pant Chari 6 UTMC 554 (63.06%), UTMC 555 (35.16%),  
UTMC 553 (30.63%) and UTMC 545 (29.72%) 

 



 
3 Kharif Breeding Report-agm15  Page 37 of 44 

 
 

III. AICSIP trials:  Eight AICSIP trials were allocated during Kharif 2014 and all were successfully conducted 
Sl. 
No. 

Name of AICSIP trials allotted 
 

No. of AICSIP trials successfully 
conducted 

1 IAVHT single cut (Trial 1) 20 entries All the six (6) AICSIP Trials were 
conducted successfully and data 
was submitted timely through 
automation system. One multicut 
hybrid SPH 1768 (UTMCH 1313) 
has been promoted for AVT I 
testing during Kharif 2015 

2 AIVHT trial multicut (Trial 2) 12 entries 
3 Seed yield forage trial (Trial 3) 8 entries 
4 Evaluation of sudan grass germplasm lines-multicut (Trial 4) 18 entries 
5 Evaluation of brown mid rib lines for yield and quality- Multicut (Trial 5) 20 entries 
6 IAVHT Sweet Sorghum 18 entries 

 
6 Other activities 
Student guidance – Four Ph. D. Students and two M. Sc. students did research work on sorghum breeding and Sorghum Seed 
Technology during 2014-15 as per following details. 

S. No. Name of the Student Major/Degree Minor Thesis title 
1 Mr. Rajendra Genetics & Plant Breeding/ 

Ph.D. 
(Continuing)  

Seed Science & 
Technology 

 Genetic analysis of economic traits in forage sorghum 
[(Sorghum bicolor (L.) Moench) through Diallel and Generation 
Mean Analysis (Tentative) 

2 Mr. Pankaj  Genetics & Plant Breeding/ 
Ph.D. (Continuing) 

Plant Pathology Studies on molecular, genetical and biochemical diversity and 
development of heterotic hybrids in forage sorghum [Sorghum 
bicolor (L.) Moench] (Tentative) 

3. Ms. Ankita Seed Science & Technology/ 
Ph.D. (Thesis submitted) 

Genetics & Plant 
Breeding 

Assessment of seed quality parameters and dus 
characterization of sorghum [Sorghum bicolor (L.) Moench] 
genotypes by morphological, biochemical and molecular 
markers 

4. Ms. Priyamvada Seed Science & Technology/ 
Ph.D. (Continuing) 

Genetics & Plant 
Breeding 

Heterosis and hybridity assessment for seed quality parameters 
through morphological and molecular methods in sorghum 
[Sorghum bicolor (L.) Moench] (Tentative) 

5. Mr. M K. Dubey Genetics & Plant Breeding/ 
M. Sc. (Completed)  

Nil Study of variability, correlation and path coefficient in sorghum 
[Sorghum bicolor (L.) Moench]  

6. Mr. B. Meena Genetics & Plant Breeding/ 
M. Sc. (Continuing) 

Nil Genetic analysis for fodder yield and quality traits in sorghum [S. 
bicolor (L.) Moench] through diallel crossing (Tentative) 

 
7 Publications: 

Research Papers- 5 
Other points regarding the breeding material 
Maintaince of A/ B lines- 146 including 123 new accessions from ICRISAT  
No. of Restorer lines- 10 advanced breeding lines with high tillering for multicut hybrid development; 24 advanced breeding 
lines with stable brown mid expression for use in crossing programme; 9 new accessions from ICRISAT  
No. of experimental hybrids- 5 three way crosses  
No. of varietal selections- 66 elite lines (43 single cut and 23 multicut types)  
 
PARBHANI 
 

1. R line Development programme  
Sr. No. Generation No. of crosses evaluated/effected No of families /single plant selected 
1 F0 17 -- 
2 F1 33 22 
3 F2 05 50 
4 F3 15 (from 2 crosses: 1 PVK 911 X KR 196, 2 AKR 492 X KR 125 )  52 
5 F4 09 (from cross KR 133 x C-43 )  25 
6 F5 12  07 
 Total no. 91 156 

 
2. B line Development programme  

Sr. No.  Generation No. of crosses evaluated/effected No of families /single plant selected 
1 F0 14 -- 
2 F1 10 10 
3 F2 04 28 
4 F3 12  43 
5 F4 22 12 
6 F5 12 08 
 Total no. 74 101 
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3. Trait specific line development programme 
45 crosses were effected during Rabi 2014-15 by using grain mold resistant sources B 58586, IS 14332, GMN 14-3, GMN -14-7, 
GMN -14-9, PSVGS 113 and AKGMR 110 in half diallel fashion to improve B and R lines. 91 and 74 no. of F1s and advanced 
generations B and R line improvement developed by using grain mold resistant sources viz. B 58586, RIL 97, GMR 65, PVK 801 
and IVT 1002 were evaluated and 270 no. of SPS were selected.  
 
R line Development programme  

Sr. No. Generation No. of crosses evaluated/effected No of families /single plant selected 
Grain mold 
1 F0 28 -- 
2 F1 22 16 
3 F2 06 27 
4 F3 21 43 
5 F4 08 06 
6 F5 09 05 
 Total no.  94 97 
Shoot fly 
1 F0 15 10 
2 F1 10 10 
3 F2 06 40 
4 F3 10 24 
5 F4 12 08 
6 F5 07 04 
 Total no. 60 96 

 
B line Development programme  

Sr. No. Generation No. of crosses evaluated/effected No of families /single plant selected 
Grain mold 
1 F0 15 -- 
2 F1 06 06 
3 F2 03 14 
4 F3 12 43 
5 F4 12 48 
6 F5 07 03 
 Total no. 55 114 
Shoot fly 
1 F0 08 -- 
2 F1 05 -- 
3 F2 06 40 
4 F3 08 21 
5 F4 07 04 
6 F5 08 06 
 Total no. 42 71 

 
4. MS conversion programme:  
42 back cross pairs were attempted in 12 inbred lines of 296 B X PVK 801 cross. The BC 1 F1 crosses will be evaluated in 2015-
16.  
 
5. Station hybrid / varietal trial  

Sr. No. Name of trial No. of 
entries 

Checks 

1 State Multilocation Varietal cum Hybrid Trial  18+5 CSH 25, CSH 16, CSH 14, PVK 801, PVK809 
2 State Multilocation Varietal cum Hybrid Trial (Private company) 5+5 CSH 25, CSH 16, CSH 14, PVK 801, PVK809 
2 Preliminary Hybrid Evaluation Trial  85+2 CSH 25, CSH 16 
3 Preliminary Varietal Evaluation  18+2 PVK 801, PVK 809 
4 Evaluation of emasculated F1s for grain and fodder yield. 45 CSH 25, PVK 801 
5 Evaluation of emasculated F1s for grain and fodder yield and 

grain mold tolerance. 
38 CSH 25, PVK 801 

 
6. AICSIP Trials  

Sr. no. No. of trials allotted No. of trials successfully conducted 
 09 (06 grain sorghum, 02 sweet sorghum and 01 forage 

sorghum trial) 
09  
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7. Other activities 
i. No. of students guided : 03 Trainings organized : 02  

ii. Publications:   Research papers : 05 Folders : 05  
8. Other points regarding breeding material: 

Maintainance of A B lines  : kharif – 15, Rabi – 12 
No of restorer lines   : kharif - 16 rabi -- 14 
No of experimental hybrids  : kharif – 35 rabi –20 

PALEM 
 

Grain Sorghum 
1. R line development programme 

S. No. Name of the cross/character Generation No. of families/single plants selected 
1 09R-SF 61/Shoot fly resistance F7 1 
2 09R-SF63/ Shoot fly resistance F7 2 
3 09R-SF64/ Shoot fly resistance F7 1 
4 09R-SF65/ Shoot fly resistance F7 2 
5 09R-SF69/ Shoot fly resistance F7 1 
6 09R-SB14/Stem borer resistance F7 2 
7 09R-SB02/Stem borer resistance F7 2 
8 10R-SF25/SFRIL 36 x SFRIL 128 F6 2 
9 10R-SF28/ICSR18 x RS29 F6 1 
10 10R-SF30/C43 x ICSR90017 F6 2 
11 10R-AGR18/RR9826 x AKR150 F6 2 
12. 10RAGR20/C43 x Indore12 F6 2 
13. 10RAGRGQ9/CB11 x NR486 F6 1 
14. 10RAGRGQ11/CB23 x NR486 F6 2 

 

2. B line development programme 
S. No. Name of the cross/character Generation No. of families/single plants selected 

1 O9B-AGR12/Agronomic superiority F7 1 
2 O9B-AGR14/Agronomic superiority F7 1 
3 O9B-AGR15/Agronomic superiority F7 1 
4 O9B-AGR16/Agronomic superiority F7 1 
5 O9B-AGR18/Agronomic superiority F7 1 
6 O9B-AGR19/Agronomic superiority F7 1 
7 O9B-AGR20/Agronomic superiority F7 1 
8 10B-SF1/415B x ICSR 13 F6 2 
9 10B-SF2/418B x 2219 B F6 2 
10 10B-SF3/419B x ICSR 16 F6 1 
11 10B-SF4/422B x ICSR 16 F6 1 
12. 10B-EAR3/CSV 17 x ICSB 11 F6 2 
13. 10B-EAR4/CSV 17 x ICSB 13 F6 1 
14. 10B-AGR37/ICSB 32 x ICSR 23 F6 2 
15. 10B-AGR38/ICSB 33 x ICSB 77 F6 1 
16. 10B-AGR49/279B x2077 B F6 1 
17. 10B-AGR63/C 43 x 2077 B F6 2 
 

3. Trait-specific line development programme: Development of lines resistant to various stresses/important characters: 
S. No. Trait Generation No. of lines 

1. Shoot fly resistance F7 7 R lines 
  F6 5 R lines, 6 B lines 
2. Stem borer resistance F7 4 R lines 
3. Agronomic superiority F7 7 B lines 
  F6 7 R lines, 6 B lines 
4. Early maturity F6 3 B lines 
5. Yellow pericarp sorghum  4 lines  

 

4. Station hybrid/varietal trial 
Trial name Entries Checks Entries superior to check 
AVT-Grain Sorghum -II/DP 17 PSV-56  PSVGS 306, PSVGS 307, PSVGS 313, PSVGS 316, PSVGS 317, 

PSVGS 318, PSVGS 319 and PSVGS 320 
AVT-Grain Sorghum – I /DP 17 PSV-56  PSVGS 407, PSVGS 414, PSVGS 415, PSVGS 418 and PSVGS 421 
IVT-Grain Sorghum/DP 10 PSV-56  PSVGS 2004, PSVGS 2006 and PSVGS 2009 

5. AICSIP trials:  
Sl. no. No. of AICSIP trials allotted  No. of AICSIP trials successfully conducted 
1. 5 5 



 
3 Kharif Breeding Report-agm15  Page 40 of 44 

 
 

6. Other activities: Training organized- 3 
S. No. Theme Beneficiaries No. Sponsored by 
1. Best management practices for higher yields in sorghum Young farmers  60 Telangana Yuva Rythu Saagubadi Prog. 
2.  Training regarding value added products of sorghum Women Self Help Groups of 

Mahabubnagar 
30 RKVY 

3. Quality seed production of sorghum varieties  Young farmers 60 Telangana Yuva Rythu Saagubadi 
Programme 

 
PHALTAN 
 
1. R line development programme: 
Objective: Development of promising sweet sorghum varieties and hybrids which yield high biomass and sugar and have 
tolerance to shoot fly and stem borer. 
Sl. No. Generation No. of crosses evaluated No. of families/single plants selected 
1 F8 2 5 
2 F8 (Network breeding) 6 5 
3 PVT 13 11 
 Total 21 21 
Activities: Crosses made in the previous years between parents possessing desired traits were all in generation advancement. The F8 

progenies and PVT entries were evaluated for different parameters like total biomass, plant height, stripped stalk weight, juice yield, 
juice brix, total sugar index and shoot fly and stem borer damage. 
 
Significant outcomes: F8 progenies were evaluated along with the varietal checks CSV-19-SS and CSV-24-SS in a randomized block 
design with three replications. Line (DC-24)-27-1 gave higher total biomass and brix (71.2 t/ha, 18%) than the check CSV-19-SS (62 
t/ha, 17%). (DC-24)-17 gave higher brix and juice weight (19% and 3.17 t/ha) than CSV-19-SS (17%, 2.76 t/ha). Total sugar index of 
(DC-24)-27-1 and (DC-24)-17 (3.9 q/ha, 4.6 q/ha) was also higher than the checks CSV- 24- SS (3.18) CSV-19-SS (3.38). (D-118)-69-4 
had higher brix (18.5%), juice extraction percentage (37.3 t/ha) than the check CSV-19-SS (17%, 35 t/ha). (D-118)-70-3 and (D-118)-
75-7 both showed higher brix values i.e. 18.17% and 18% than both the checks (17%). All three lines were more tolerant to shoot fly 
damage (5%, 5.33%. 6.67%) than CSV-19-SS (8%) and CSV-24-SS (7%) and also had higher tolerance to stem borer damage (0.67%, 
2.67%, 2%) than the check CVS-19-SS (3.67%). The F2 populations received from DSR under network breeding programme have 
been advanced to F8 generation. Thirty four lines were evaluated during Kharif- 14 and eight lines showed higher brix values than the 
checks. The range of values was from 19.33% (10R-SS-20-1-100-6-5) to 20.33% (10R-SS-20-109-2-1) with the brix values for checks 
being 16.5% and 17.5% for CSV-24-SS and CSV-19-SS respectively. Fifty five lines were evaluated as Pre Varietal Trial entries in four 
different trials. In Trial 1 the entries (D-91)-29-2, (D-91)-67-5 and (D-169)-50-3 had higher brix values (21.83, 22, 22.5%) than the check 
CSV-19-SS (19.5%). In Trial 2 (D-49)-53 showed higher brix value (21.17%) than the check CSV-19-SS (19.33%). In Trial 3 none of the 
entries were superior to either of the checks. In trial 4 entry (D-34)21-3-3 showed higher brix and biomass (21.5%, 60.09 t/ha) than both 
the checks CSV-19-SS and CSV-24-SS (19.5%, 58.3 t/ha; 20.67%, 28.12 t/h). 
 
2. B line development programme 
Objective: Development of high biomass, high sugar, shoot fly and stem borer tolerant maintainers for hybrid development in 
sweet sorghum. 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 BC8 13 5 
2 PVT 15 4 
3 PVT (Network breeding) 47 10 
 Total 75 19 

 
Significant outcomes: BC8-5-1-3-3-2B showed promising performance with higher biomass (64.02 t/h), juice weight (38.12 t/ha), 
juice brix (19%) than the parental lines NARI --SS-5B (46.88 t/ha, 18.47 t/ha, 14%) and NARI-SS- 11B (31.38 t/ha, 17.47 t//ha, 
14%). 10B-AGR-46-147-2-4 yielded biomass of 50.66 t/ha, juice weight of 5.56 t/ha, brix 20% and total sugar index of 8.18 q/ha 
against the check 296B (44.9 t/ha, 4.1 t/ha. 15.8%. 4.75q/ha) respectively. 10B-AGR-47-71-3-3 performed better than one of the 
checks IS-2312 with higher biomass (52.6 t/ha), juice weight (0.99 t/ha), juice brix (20.07%) and total sugar index (1.24 q/ha). 
(IS-2312: 43.51 t/ha; 0.41 t/ha; 17%, 0.54 q/ha). 
 
3. MS Conversion programme 
Objective: Development of high brix sweet sorghum CMS lines 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected(Advancement of BC 

pairs made during the year) 
1 BC8 33 20 
 Total 33 20 
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Significant outcomes: Most of the B lines performed better than the parental lines (5A/B; 6A/B and 11A/B) for juice brix, juice 
yield and juice extraction percentage. Some of the lines (BC8-5-1-1-5-1-3A/B; BC8-5-2-1-3-1-2A/B) showed practically no stem 
borer damage compared to the parents 5A/B (2%). Brix values of juice for BC8-70-3-3-1-2A/B (21%), BC8-70-3-3-1-1A/B (22%), 
BC8-59-1-2-3-4A/B (22%) and BC8-3-1-2-1-2-1A/B (22.5%) were higher than that of the parent 5A/B (18%). Juice weight of 
BC8-70-1-2-1-1A/B (6.5 t/ha) and BC8-3-1-2-1-2-1A/B (6.25 t/ha) was higher than that of the parent 5A/B (4.5 t/ha). Juice 
extraction percentage of BC8-5-2-2-1-1-1A/B (40%), BC8-3-1-2-1-2-1A/B (36.65%), and BC8-5-1-1-1-2-5A/B (34.5%) was 
superior to the parent 5A/B (27%). Total biomass weight of BC8-70-3-3-2-3A/B (34 t/ha) was higher than that of 5A/B (30 t/ha). 
BC8-70-3-3-2-3A/B had lower stem borer damage (1%) compared to 5A/B (2%) 
 
4. AICSIP trials:  

Sr. no. No. of AICSIP trials allotted  No. of AICSIP trials successfully conducted  
1 IAVHT-SS IAVHT-SS 
2 AVT (Grain Sorghum) AVT (Grain Sorghum) 
3 AHT (Grain Sorghum) AHT (Grain Sorghum) 
4 High Biomass  Not conducted 
5 1k.Phenotyping Kharif sorghum Germplasm for mid-season drought adaptation Not conducted 

 
5. Other activities 
A. Student guidance – On October 2, 2014, 30 female students of College Of Agriculture, Pune, were brought by Smt. 
Shraddha U. Katkar to NARI for a study visit under the Rural Agricultural Work Experience (RAWE) programme. They were 
shown the field trials and given all the information about AICSIP. 
 
B. Training organized- Mr. Prashant Rajendra Salgude from Post Graduate Research Center in Botany at the Tuljaram 
Chaturchand College, Baramati, affiliated to the Savitribai Phule Pune University, Pune, successfully completed the Summer 
Training Project entitled, “Study of Syrup Production and Estimation of Reducing and Total Reducing Sugar from Sweet 
Sorghum’’ for the fulfillment of M.Sc. Botany Course during the period 26/6/14 to 5/7/14. 
C. Publications: Nil 
D. Other points regarding the breeding material - NIL 
Other Important Points: Standardization of syrup making procedure for newly developed varieties (2) and hybrid (1) is in 
progress.  
 
SURAT 
 
Grain sorghum/forage sorghum/sweet sorghum 

Sr.No Breeding activities Lines/crosses IPS+ bulk 
 Kharif-2014   
1 Evaluation of F3 Generation - Grain (DSR material) 

Trait: Grain mold resi and Grain yield 
10 28 

2 Evaluation of F4 Generation - Grain (Station material- Non-MS based) 115 70 
3 Evaluation of F5 and further generation-Grain(Station material- Non-MS based 64 24+5 
4  F1 generation (from L x T- NMS –Grain) – for development of rabi genotypes 32 32 
5 F1 generation (from Diallel- NMS –Grain) – for Roti quality and Grain mold resistance.  28 28 
6 Evaluation of F1 hybrids 30 4 
7 Crossing programme-Grain sorghum 

[For identification of restoration ability of local genotypes] 
40  

8 Evaluation of F2 Generation –Forage sorghum 8 16 
9 Evaluation of F5 and further generation (Forage) 67 48+4 
10 Germplasm maintenance- Grain sorghum 477  
11 Germplasm maintenance- Forage sorghum 104  
12 Germplasm maintenance- sweet sorghum 28  
13 On field demonstration 21  

Rabi 14-15 
14 Evaluation and maintenance of Rabi sorghum germplasm 51+61 

15 
Crossing programme (4 x 5)-NMS 
[Early, Grain quality and Hudda variety]. 20 

16 A, B and R line maintenance (9+24)  33 
17 Crossing programme- Grain Sorghum- PG student 6 x 10 
18 Crossing programme- Forage Sorghum- PG student 4 x 15 
17 Evaluation of F4 Generation- Grain (DSR material) 28 

Early Summer: 2015 
Sr.No Breeding activities Lines/Crosses sown 
19 Evaluation of F5 and further generation-Grain (Station material- Non-MS based 70+24=94 
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Sr.No Breeding activities Lines/crosses IPS+ bulk 
20 Evaluation of F2 generation (from L x T- NMS –Grain) – for development of rabi genotypes 32 
21 Evaluation of F2 (from Diallel- NMS –Grain) – for Roti quality and Grain mold resistance.  28 
22 Evaluation of F3 Generation- Forage sorghum 16 
23 Evaluation of F5 and further generation (Forage)Generation 48 

Station hybrid/varietal trial 
Sr.No. Name of trial No. of 

entries 
tested 

Checks used Superior entries 

Kharif 
1 Large scale varietal trial on grain sorghum 16 GJ-38, GJ-42, CSV-20 (NC) SR 2872, SR 2819 
2 Small scale varietal trial on grain sorghum 15 GJ-38, GJ-42, CSV-20 (NC) SR 2950 
3 Small Scale Varietal Trial on dual purpose sorghum 8 GJ-38, GJ-39, GJ-42 SR 2983 
4 Preliminary evaluation trial on grain sorghum 28 GJ-38, GJ-39, GJ-42, CSV-20(NC) SR 2906 
5 Large Scale varietal trial on forage sorghum (single cut) 10 GFS – 5, CSV-21F(NC) SRF-317 
6 Small scale varietal trial on forage sorghum (single cut) 8 GFS – 5, CSV-21F(NC) SRF-326 
7 Preliminary Evaluation trial on forage sorghum (single cut) 20 GFS – 5, CSV-21F(NC) SRF-332 
Rabi 
1 Large scale varietal trial on grain sorghum 6 BP-53, GJ-36, NIZER GOTI, CSV-

216R(NC) 
Ravathi, Akola Kranti 

2 Small scale varietal trial–I on grain sorghum 10 BP-53, GJ-36, NIZER GOTI, 
M-35-1, CSV-22(NC) 
CSV-216R(NC) 

NONE 

3 Small Scale Varietal Trial–II on grain sorghum 8 BP-53, GJ-38, NIZER GOTI, 
M-35-1, CSV-22(NC), CSV-216R(NC) 

NONE 

4 Preliminary evaluation trial on grain sorghum 19 BP-53, GJ-36, NIZER GOTI, 
CSV-22(NC), CSV-216R(NC) 

NONE 

 
AICSIP trial:  

Sr.no. No. of AICSIP trials allotted  No. of AICSIP trials successfully 
conducted  Name of Experiment Surat (k) Mangrol(k) Tanchha(R) 

1 Grain sorghum  4 2 2 8 
2 Forage sorghum  2 0 0 2 
3 Sweet sorghum  1 0 0 1 
4 High Biomass Trial  1 0 0 1 
 Total (12)  8 2 2 12 (100%) 

 
Other activities - Student guidance –  

Name of Scientist As a major advisor As a member of advisory 
committee 

Thesis 
evaluated 

External referee for thesis 
viva-voca 

M. Sc. Ph. D. M. Sc. Ph. D. 
Dr. K. A. Patel 1 1 0 0 1 3 

Dr. B. K. Davda 2 0 1 3 2 1 
Dr. V. D. Pathak 0 0 1 0 0 0 
Prof. A. R. Patel 0 0 1 0 0 0 

 
6. Publications:  Research Papers- 1 Popular Articles- 4  Folder- 7 
 
UDAIPUR 
 

1. R line development programme 
Dual purpose generations 

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 
1 F3 23 89 
2 F4 17 56 
3 F5 10 56 
4 F6 11 38 
5 F7 9 13 
 Total 70 252 
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Forage Generations 
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected 

1 F2 65 92 
2 F4 4 1 
3 F6 3 41 
4 F7 1 1 
 Total 73 135 
2. Station hybrid/varietal trial 
Sl. no. Name of trial No. of entries tested  Checks used Superior entries 
1. Station Hybrid Trial 5 CSH 16 SHU 386 
2. Station Varietal Trial 18 CSV 17, CSV 23, PJ 1430 SU-1557, SU-1565, SU-1570 & 

SU-1571 
3. Station Forage Trial 20 CSV 21F, PC 1080, SSG 59-3, Co FS 29 Nil 

 
7. AICSIP trial:  

Sr.no. No. of AICSIP trials allotted No. of AICSIP trials successfully conducted 
1. 6 (4 GS, 1 SC, 1 MC) 6 
 

8. Other activities: Student guidance –  1 M.Sc. Completed  Training organized- 3 
9. Publications: NIL  
Other points regarding the breeding material: Maintaince of A B lines- 16 No. of Restorer lines-3  

No. of experimental hybrids- 133 (by 11 x 3 TTC and 20 x 5 LT) 
No. of varietal selections- 14 
Other Important Points 
International conference attended: Lekha and B.R.Ranwah 2014. Evaluation of Initial and Advance Varietal and Hybrid Forage Trial 
(IAVHT-MC) for tolerance to shoot fly [Atherigona soccata (Rondani)]. In International Conference on Changing Scenario of Pest 
Problems in Agri-horti Ecosystem and their Management from 27-29 November 2014 at MPUAT, Udaipur.  
 
5. Publications 
1. Anand Y and S. T. Kajjidoni 2014 Genetic enhancement of grain size and other productivity related traits through induced 

variability in kharif sorghum. Karnataka J. Agric. Sci., 27: 121-124. 

2. Ankita and P.K. Shrotria (Accepted). Assessment of genetic variability in [Sorghum bicolor (L.) Moench] on the basis of SSR 
markers. Pantnagar Journal of Research (accepted). 

3. Aruna C, Rakshit S, Shrotria PK, Pahuja SK, Jain SK, Siva Kumar S, Modi ND, Deshmukh DT, Kapoor R and Patil JV. 
2015. Assessing genotype-by-environment interactions and trait associations in forage sorghum using GGE biplot analysis." 
J. Agri. Sci. DOI: http://dx.doi.org/10.1017/S0021859615000106 1-14. 

4. Aruna C., M. Swarnalatha, P. Praveen Kumar, V. Devender, M. Suguna, M. Blummel and JV Patil. 2015. Genetic options for 
improving fodder yield and quality in forage sorghum. Tropical grasslands: 3. Accepted for publication. 

5. Bansode, V.V., D. K. Kawadkar, D. N. Kshirsagar, V. D. Pawar and A. W. More. 2014. Studies on effect of soaking time, 
temperature and pH on the yield of sorghum starch (sorghum bicolor) variety PVK801. The bioscan 9(4): 1455-1458. 

6. Bhakre, R. L., R. B. Ghorade, V. V. Kalpande and S. A. Bhongle, 2014. Combining ability for grain mold resistance and the 
associated parameters in F1 and F2 generations of kharif sorghum. Plant Archives Vol. 14 (1):351-356.  

7. Bhakre, R. L., R. B. Ghorade, V. V. Kalpande and S. A. Bhongle, 2014. Heterosis studies for the characters associated with 
grain mold resistance in kharif sorghum. Plant Archives Vol. 14 (1):545-547. 

8. Bhanderi G. R, Chavda Sehul and Patel K. A. 2014. Juvar na Rogo. Krushi go Vidya. Pak Saurakshan:36-338. 

9. Bhanderi G. R., Radadia G. G. and Patel D. R. 2014. Efficacy of various inert materials against Sitophilus oryzae in 
sorghum. Int. J. of Plant Protection. 7(2): 389-392 

10. Chapke R, JS Mishra, S Babu, C Aruna and JV Patil. 2014. On-farm evaluation of advanced sorghum (Sorghum bicolor) 
hybrids in rice (Oryza sativa) fallows under zero tillage. Current Advances in Agricultural Sciences. 6 (2): 180-182 

11. Chauhan P, P.K. Pandey, P.K. Shrotria, N.K. Singh, G. Pandey, S. Singh (Submitted). Allele Specific Diversity Using 
Fertility Restoration Related SSR Markers in Sorghum (Sorghum bicolor (L.) Moench). Forage research (accepted) 

12. Davda B. K., Patel R. K., Modha K. G. and Vadodaria G.D. 2014. Haldar na Aushadhiya Gun dharmo. Ek Prayash: Krushi 
Vikash Masik. 26:39-42.  
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13. Dhutmal R. R., S. P. Mehetre, A. W. More, H. V. Kalpande, A. G. Mundhe and Sayyad Abubakkar A. J. 2014. Variabity 
parameters in Rabi sorghum (sorghum bicolor L. Moench) drought tolerant genotypes. The bio-scan 9(4): 1455-1458 

14. Ghorade R.B., V.V. Kalpande, S. A. Bhongle and R. L. Bhakre, 2014. Interrelationship among the parameters associated 
with grain mold resistance in kharif sorghum. Plant Archives Vol. 14 (1):487-489.  

15. Ghorade R.B., V.V. Kalpande and S.A. Bhongle,2014. SPH-1635- A Dual purpose high yielding kharif sorghum hybrid. 
International journal of agric sciences vol. 10 (1): 134-137. 

16. Ghorade R.B., V.V. Kalpande, S.A. Bhongle & P.A. Band, 2014. Some of the potential doner parents for development of 
drought tolerance in rabi sorghum.. International journal of plant sciences vol. 9 (1): 87-90.  

17. Ghorade, R.B., V.V. Kalpande, S.A. Bhongle and M. V. Boratkar, 2014. Combining ability in newly developed parents of 
kharif sorghum (Sorghum bicolor (L) Moench). Plant Archives Vol. 14 (1):439-442  

18. Ghorade R.B., V.V. Kalpande, S.A. Bhongle and P.A. Band, 2014. Combining ability analysis for drought tolerance and 
grain yield in Rabi sorghum. International journal of agric sciences vol. 10 (1): 344-347. 

19. Ghorade R.B., V.V. Kalpande, S.A. Bhongle and P.A. Band, 2014. Some of the potential doners for the grain mold 
resistance in kharif sorghum. Plant Archives Vol. 14 (1):331-335. 

20. Jain SK and Patel PR. 2014. Characters association and path analysis in sorghum (Sorghum bicolor (L.) Moench) F1s and 
their parents. Annals of Plant and Soil Res. 16(2):107-110.  

21. Jain SK and Patel PR. 2014. Combining ability and heterosis for grain yield, fodder yield and other Agronomic traits in 
Sorghum [Sorghum bicolor (L.) Moench]. Electronic Journal of Plant Breeding, 5(2):152-157. 

22. Jain SK and Patel PR. 2014. Genetic analysis for yield and other important traits in Sorghum [Sorghum bicolor (L.) Moench). 
In: Proceeding of National Symposium on Crop Improvement for Sustainable Development held on Nov. 7-9, 2014 at PAU, 
Ludhiana. Pp.128-130.  

23. Jain SK. 2014. Uttar Gujarat me ghs chara jwar utpadan ki unnat prodhogiki. Jwar Sorabh, 4: 25-27. 

24. Kalpande H.V., A.W. More., S.K. Chavan, and Ramovtar Meena. Assessment of genetic diversity in American cotton 
(Gossypium hirsutum L.) through RAPD, ISSR and SSR markers for crop improvement. Green Farming. An international 
journal of applied Agriculture and Horticultural sciences.Vol.6(2):March- April. 2015. 

25. Kalpande H.V., S.K. Chavan, A.W. More., V.C. Havinale, V.S. Patil and M.B. Misal.Geneticvariability and correlation studies 
in selected in F4 population of sorghum (sorghum bicolor (L.) Moench). Bioinfolet, a quality journal of life sciences.Vol. 11 
no. 4. Oct. Dec. 2014 

26. Klapande H. V., A. W. More, J. D. Deshmukh, and A. N. Naiknaware. 2015. Genetic diversity analysis of soybean (Glycine 
max L.) cultivars revealed by PCR based molecular markers. Green farming 6: 1-4. 
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Forage Res. 40 (2): 116-118. 
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