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Executive summary 
 

The basic and strategic research in sorghum at national level was initiated during 2002 and emphasis is laid on 
developing genetic material for biotic and abiotic stresses by multidisciplinary approach and team work. The 
genetic material is screened at multi- locations from early generations. The progress is covered under following 
aspects. 
 

• Coordinated sorghum breeding research 
• Achievements in sorghum breeding at AICSIP centers 
• Achievements in sorghum breeding 
• Publications  

 
Coordinated sorghum breeding research 
 
Grain molds 
 

o Phenotyping of grain mold resistance RILs of a cross , 296 B x B 58586 was completed for the third 
year.  

o Over 3 years and 3 locations , the  RIL 25 (with 3.9 FGS), RIL 81 (with 4.8 FGS), RIL 83 (with 4.6 
FGS), RIL 92 (with 3.8 FGS), RIL 95 (with 4.7 FGS), RIL 98 (with 4.3 FGS), and RIL 124 (with 4.4 
FGS) were on par with resistant check, B 58586 (with 4.3 FGS). 

o Stability analysis showed treatments (RILs) and environment mean sum of squares were significant. 
o Highly significant mean squares due to environment (linear) indicated considerable differences among 

environments and their predominant effects on the trait. 
o Varieties (RILs) x environment was non significant and pooled deviation was significant implying that 

variation in the performance of genotypes (RILs) is entirely unpredictable.  
o Published the performance of above RILs in Jawar  samachar and the material is being registered with 

NBPGR. 
o In another experiment, F6 derivatives,  GMN 41, GMN 43, GMN 45, GMN 46, GMN 47, GMN 49, GMN 

53, and GMN 63 were on par with resistant check, B 58586 by recording field grade score of 2 over 3 
years and 3 locations,.  

o Above mentioned superior RILs and GMN lines were characterized for DUS testing traits and were 
found to be distinct from the resistance source for lemma arista formation, stigma yellow coloration, 
seed shape and color among themselves. 

 
Shootfly  
 

o On average, over 3 locations and 3 years, 21 RILs were statistically on par with the resistant check, IS 
18551. 

o The superior lines showed dead heart % ranging from 41.2 to 47.1 % as against 32.6 % of IS 18551.  
o Eight RILs, RIL nos.75, 156, 159, 200, 206, 264, 342, and 404 were statistically on par with resistant 

check, IS 18551 in 6 locations. 
o DUS testing of shootfly resistant RILs and advanced breeding lines was taken up at NRCS during 

2008.  
o Lemma arista formation is present in all the RILs whereas it is absent in resistant source.  
o Stigma yellow coloration is present in RILs nos.159, 206, and 404, whereas it is absent in the resistant 

sources.  
o Advanced breeding lines, NRCSFR 06-1 and NRCSFR 06-2 which performed superiorly for shootfly 

resistance in multi-location trials during last two years (2006 and 2007) were also characterized for 
DUS testing traits. 

o Selections were made in F3 for shootfly resistance at NRCS and Udaipur, and the superior derivatives 
are DNR-F3-SF-5, DNR-F3-SF-32, DNR-F3-SF-54, DNR-F3-SF-72, DNR-F3-SF-89, and DNR-F3-SF-
102 compared to the check, DNR-F3-SF-109. 
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Drought 
 

o Twenty five drought tolerant F5 material was sown along with 4 checks, in RCBD with 2 replications in 
4 environments at Kovilpatti during May 2008. 

o 1st environment = Drought at vegetative stage, 2nd environment = Drought at flowering stage, 3r d 
environment = Drought at seed filling stage, 4th environment = Control or normal conditions .  

o Genotype x environment (linear) interaction was significant for 4 traits emphasizing the importance of 
linear regression in the prediction of these significant traits with some reliance under different 
environments.  

o Most stable derivatives were (SPV 772 x ICSV 272 - 63), Ms 1150/1, (SPV 772 x ICSV 272 - 65), and 
(SPV 772 x S35 - 21). 

 
Agronomic traits 
 

o Following crosses were shared among AICSIP centers and evaluated for agronomic superiority (Table 
IA) and 344 selections were made at various centers. 

 
 

Table IA: List of crosses at various centers 
 

Centers where F2   seed was  distributed Cont. 
center 

Pedigree Pur-
pose 

 
Dha Sur Ind Ako Par Coi Pal De Ma Udai Kov 

Dharw  SPV-1624 × IS 7524 Agron  v  v v v v  v   
Dharw  CSV -15  × IS 7528 Agron  v    v v  v   
Dharw  SPV-1624 × Somapurlocal Agron  v  v  v v v  v  
Dharw  SPV-1600 × Somapur local Agron     v v v v  v  
Dharw  AKMS 14B × IS 7528 Agron  v v v v v      
Dharw  AKMS 14B × IS 14332 Agro  v v v v  v      
Dharw  SB 7001 × IS 7528 Agron   v v v v   v v v  
Dharw  DSV-6 × Somapur local Agron  v v v   v  v v v  
Coimb APK 1 × Indore 12 Agron v v v v v       
Coim  TNS 30 × Indore 12 Agron v  v  v       
Coim  TNS 586 × Indore 12 Agron v  v  v v       
Udai SPV 772 × SPV 1754 Agron v           
Coimb TNS 603 × IS 3573 GMR v v v v v   v    
Coim  APK 1 × S 35 Droug  v v     v  v v 
Coim  CSV 15 × S 35 Droug  v v       v v 
Akola IS 14384 x GMRP-65 GMR v    v       
Akola SVD 9601 x IMS 9B GMR v    v       
Akola GM 9219 x MS 70 B GMR v    v       
Akola SVD 9601 x AKMS-14B GMR v    v       
Akola GM 9219 x IS 14384 GMR v    v       

 
Grain yield 
 

o In view of growing demand for grain mold resistant sorghum hybrids for feed industry, it was decided 
to develop colored grain hybrids and evaluate their performance at multi-locations. 

o Twenty hybrids developed from red and white grain MS lines and R lines were evaluated for grain 
yield and other agronomic traits at 3 locations . 

o Superior hybrids with color  grain for grain yield were 425 A x C 43, 463 A x R 2008 at Dharwad, and 
296 A x R 200 at Parbhani,  
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2. Achievements in sorghum breeding at AICSIP centers 
 

• Akola center has made progress in developing new MS and R lines having grain mold and shootfly 
resistance. Also initiated developing early duration varieties and restorers. 

• Coimbatore center initiated development of stem borer resistant dual purpose varieties and 
incorporation of yield genes from new germplasm sources . 

• Udaipur center is evaluating new germplasm extensively for grain and stover yield attributes and also 
incorporating earliness and drought resistance traits in elite dual purpose varieties . 

• Deesa center has identified new germplasm lines namely IS -3365, IS-3219, CH-3, IS-3215, IS-3231, 
IS-3192, IS18417, IS -698, IS-3274, EJ-10, IS -697, IS -3279, IS -3374, and IS-703 for utilizing them in 
crossing programme. 

• Dharwad center has made progress in introducing genes for grain quality from local and exotic 
germplasm to elite background. 

 
 
3. Achievements in sorghum breeding at NRCS 
 

• Fifteen RILs (Nos.13, 35, 36, 64, 79, 115, 89, 103, 108, 150, 151, 161, 177, 216 and 221) were 
resistant to all the three diseases (score = 3.0 on 1-9 scale).  

• Comparative analysis identified putative candidate genes, sorghum RP1 and maize RP1-3 and 
proteins related to disease resistance such as NBS -LRR are found in this region.  

• The mold tolerance of the population was improved from 4.0 to 3.8 at physiological maturity and from 
7.0 to 6.4 at harvest maturity in the second cycle.  

• Eighteen genotypes in F6 recorded stem borer deadhearts less than 25% as against 22% in the 
resistant check, IS 2205 and 56% in susceptible check, DJ 6514.  

• Amongst the brown-midrib types, the entry NRCS F6-14 was on par with the check for grain and 
fodder yields while NRCS F6-18 was promising for fodder yield alone.  

• A total of 34 genetic stalks, 9 male sterile (MS) lines for superior grain yield, 5 MS lines for superior 
stover quality, 5 MS lines for sweet stalk, 8 RILs and 7 F6s for grain mold resistance, 7  
For shootfly resistance were characterized for DUS traits. 
 
 

4.  Registration 
 

• Registration of 10 MS lines, 10 grain mold resistance lines and 7 shootfly resistance lines will be taken 
up with NBPGR . 

 
 
5. Looking ahead 
 

• We are looking ahead for  registration of genetic stocks for drought and grain mold resistance, and 
writing papers on drought and grain mold resistance during 2009- 10. 
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Coordinated basic and strategic sorghum breeding research: Detailed report 
 
Introduction 
The basic and strategic research in sorghum at national level was initiated during 2002 and emphasis is laid on 
developing genetic material for biotic and abiotic stresses by multidisciplinary approach and team work. The 
genetic material is screened at multi- locations from early generations. The progress is covered under following 
aspects. 

• Coordinated sorghum breeding research 
• Achievements in sorghum breeding at AICSIP centers 
• Achievements in sorghum breeding 
• Publications  
 

Under the co-ordinated sorghum breeding research, 9 basic and strategic experiments on breeding for grain 
mold, shootfly, stem borer and drought resistance, and breeding for agronomy and yield were carried out. 
Following are the experiment wise results. 

 
Coordinated sorghum breeding research 
 
Grain molds 
Expt.1. Phenotyping of RILs (296 B x B 58586) for grain mold reaction and characters associated with GMR 
Objective:  To phenotype RILs for grain mold resistance and associated traits 
Scientists: Drs. R.B. Ghorade, B.N. Ghoderao, M.Y. Kamatar, Y.D. Narayana, I.K. Das and S. Audilakshmi  
 
Materials and methods: Two hundred and five RILs including 6 checks viz., B 58586, C 43, SVD 9601, 296 B, 
27 B, AKMS 14 B were evaluated for grain mold resistance and associated traits in RCBD with three 
replications, one row of each (3m length) during rainy seasons of 2006, 2007 and 2008. The experiment was 
taken up at Akola and Hyderabad locations during all the three years and at Dharwad during 2008. Data on 5 
plants from each row was  collected on plant height, days to flowering, days to physiological maturity, days to 
harvest maturity, field grade score both at physiological maturity and normal maturity, panicle compactness, 
glume color  and cov er, grain hardness at physiological maturity, seed shape and size. Grain mold reaction 
(field grade score -  FGS) was scored on a scale of 1 to 9, where 1 is highly resistant and 9 is highly 
susceptible. The data for 3 years was pooled and stability analysis was carried out by using the regression 
approach of Eberhart and Russell (1966).  
 

Table  1: Joint regression analysis of variance for field grade score (FGS) over environments 
 

 DF FGS 
Replication within env ironment 14 1.9 * 
Varieties 204 4.5 *** 
Env . + (Var.* Env.) 1230 2.4 *** 
Environments 6 274.1 *** 
Var.* Env. 1224 1.1 
Environments (Lin.) 1 1644.6 *** 
Var.* Env.(Lin.) 204 1.2 
Pooled deviation 1025 1.1 *** 
Pooled error 2856 0.5 
Total 1434 2.7 

 
Results and discussion: The anova for stability analysis is given in Table 1. The treatments (RILs) were 
significantly different for grain mold reaction. Environment mean sum of squares was significant implying 
environment’s influence for grain mold reaction. Highly significant mean squares due to envir onment (linear) 
indicated considerable differences among environments and their predominant effects on the trait. Varieties 
(RILs) x environment was non significant and pooled deviation was significant implying that variation in the 
performance of genotypes (RILs) is entirely unpredictable.  Combined analysis over 3 years and 3 locations 
showed that RILs are significantly different for grain mold resistance. The details of performance of superior 
RILs for grain mold resistance are given in Table 2. The resistance source B 58586 showed on average 4.3 
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field grade score as against 8.2 of susceptible check, 296 B. Twenty nine RILs showed field grade score (3. 8 to 
5.3 score) on par with resistant check, B 58586 (FGS= 4.3). The RIL nos. 92 and 25 showed superior 
performance by scoring 3. 8 and 3.9 FGS as against 4.3 of resistant check, B 58586. Seven RIL nos. namely 
RIL nos. 25, 81, 83, 92, 95, 98, and 124 were on par with resistant check in all 7 locations. Best performing 
RILs for grain mold resistance are RIL 25 (with 3.9 FGS), RIL 81 (with 4.8 FGS), RIL 83 (with 4.6 FGS), RIL 92 
(with 3.8 FGS), RIL 95 (with 4.7 FGS), RIL 98 (with 4.3 FGS), and RIL 124 (with 4.4 FGS) against 4.3 of 
resistant check, B58586. 
 

Table 2: Performance of superior RILs for grain mold resi stance over years and locations 
 

Hyderabad Akola Hyderabad Akola Hyderabad Akola Dharwad Entry 
2006 2007 2008 

Mean 
Y x L 

RIL  25 3.8 4.2 5.7 3.6 3.7 4 2.7 3.9 
RIL  35 5 6 5.4 3.6 6 3.7 2 4.5 
RIL  81 4.4 4.8 5.8 5.4 6.3 4 2.7 4.8 
RIL  83 4.6 3.6 6.7 5.4 5 4.3 2.3 4.6 
RIL  84 7 4.8 5.4 5.4 5 3.7 2 4.7 
RIL  85 5.4 4.2 5.3 5.4 4.7 4 3.7 4.7 
RIL  92 3.1 4.2 4.8 4.8 4.3 3.7 2 3.8 
RIL  94 5.5 4.8 6.5 6 6 3.7 2 4.9 
RIL  95 3.5 6.6 5.7 5.4 5.7 4.3 2 4.7 
RIL  97 4.2 7.8 4.9 7.2 4.7 4.3 3.7 5.2 
RIL  98 3.5 4.8 4.5 4.8 3.7 5 4 4.3 
RIL  99 3.4 4.2 7.6 4.2 5 4.3 2.7 4.5 
RIL  102 5.9 4.2 5.7 3.6 5.3 4 3 4.5 
RIL  114 7.5 6 4.9 5.4 5.3 3.7 3.7 5.2 
RIL  115 6.7 3.6 6.2 5.4 5 4.3 2.3 4.8 
RIL  120 5.3 4.2 6.4 3.6 5.3 4 5.3 4.9 
RIL  124 4.2 5.4 4.7 5.4 5 4.3 2 4.4 
RIL  128 4 4.8 7.9 3.6 4.3 3.3 2 4.3 
RIL  140 6.8 5.4 6.7 4.8 7 4 2.7 5.3 
RIL  145 7.1 6 5.4 5.4 5.3 3.7 4 5.3 
RIL  159 8.2 5.4 5.7 5.4 5.3 3.7 2 5.1 
RIL  169 5.9 5.4 7.3 5.4 5.3 4.3 2.7 5.2 
RIL  170 5.2 5.4 5.7 6 5 4 3.3 5 
RIL  171 4.6 4.8 5.1 4.8 5.3 4.3 3.3 4.6 
RIL  198 8 5.4 6.5 3.6 5.7 3.7 3.3 5.2 
RIL  203 6 4.2 6.4 4.2 4.3 3.7 5.3 4.9 
RIL  210 6.9 4.8 6.2 5.4 6.3 4 3.3 5.3 
RIL  217 6.5 6.6 7.8 5.4 4.7 3.7 3.3 5.4 
296 B 9.0 8.4 9.0 7.2 9.0 6.3 8.3 8.2 
B 58586 2.8 4.2 5.4 4.2 5 3.7 4.7 4.3 
CV % 14 21.6 12.3 18.1 22 12 42.8 20.8 
CD  p=0.05  1.6 2.2 1.4 1.7 2.2 0.9 2.7 1.8 

 
The superior RILs were evaluated for DUS testing traits in sorghum at NRCS, Hyderabad during kharif 2008 
and it was found that these RILs were agronomically superior to B 58586, check.  Some of the traits 
distinguishing these lines from grain mold resistant line, B58586 are given below.  Eight RILs resistant for grain 
mold were distinct from resistant check, B 58586 for lemma arista formation, stigma yellow coloration, and for 
seed shape and seed color  among themselves. 
 

• RIL 203 was earliest and took 68 days to flower as against 83 days of B 58586, resistant source.  
• RIL 98, RIL 124, and RIL 169 had yellow orange (18 B) grain color as against yellow white (158 B) of 

B 58586.  
• RIL 25 and RIL 83 have circular grain in dorsal view as against elliptical of B 58586, check.  
• RIL 25 (38 cm), RIL 92 (33cm) and RIL 124 (33 cm) have longer panicle lengths as compared to B 

58586 (27 cm).     
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Expt. 2. Evaluation of a set of F6s selected across locations for grain mold reaction and registration of 
the superior material 
Objective:  To develop superior grain mold  resistant lines  Season: Kharif 2008 
Scientists: M. Y. Kamatar , S.S.Ambekar , R. B. Solanki, K. Ganesa Murthy , R. Velazazhan, R.B. Ghorade, 
Ameer Basha, Usha Rani, I.K. Das, T.G. Nageshwararao and S . Audilakshmi   
 

Materials and methods: Twenty F2s of crosses between elite lines and grain mold tolerant lines were evaluated 
under epiphytotic conditions at 7 centers viz., Dharwad, Parbhani, Akola, Surat, Indore, Palem and 
Coimbatore, and 400 superior selections were made during 2004. Four hundred F3s were evaluated and 45 
selections were advanced during 2005. Forty five F4 selections were grown at 3 centers during 2006, and 24 
superior selections were advanced to F5s. Twenty four F5 selections were evaluated at 3 centers during 2007, 
and 15 F6 selections were further advanced and evaluated during 2008 at Hyderabad, Parbhani and 
Coimbatore. The data was collected on 5 plants from each row, for plant height, days to flowering, days to 
physiological maturity, days to maturity, field grade score both at physiological maturity and normal maturity, 
grain yield per plant etc. 
 

Results and discussion: The details of performance of superior grain mold lines in advanced generations are 
given in Table 3.  In 2008, due to insufficient rainfall during grain development stage, the grain mold pressure 
was not enough to distinguish superior lines at Parbhani and Coimbatore. Hence, results from these two 
centers are not presented. The best performing lines  for grain mold resistance viz., GMN 41, GMN 43, GMN 
45, GMN 46, GMN 47, GMN 49, GMN 53, and GMN 63 were on par with resistant check, B 58586 by recording 
field grade score of 2. The superior grain mold resistant lines were evaluated for DUS testing traits at 
Hyderabad and the results are presented below. Five grain mold resistant F6s were distinct for grain shape and 
pedicel length from  that of B 58586, resistant check.  

o GMN 41 has lemma arista present, yellow stigma, and medium pedicel against absence of lemma 
arista, white stigma and very long pedicel of B 58586.  

o GMN 46 has long pedicel, medium glume, and circular grain shape against medium pedicel, long 
glume, and elliptical grain shape of B 58586.  

o GMN 42 has long pedicel, short glume, and circular grain shape against medium pedicel, long 
glume, and elliptical grain shape of B 58586. 

o GMN 58 has long pedicel, circular grain shape and medium germ size against medium pedicel, 
elliptical grain shape, and small germ size of B 58586.  

o GMN 52 has medium germ size against small germ size of B 58586. 
 

Table 3: Performance of superior grain mold resistance lines in various generations for field grade score 
 

Generation F4 F5 F6 
Year 2006 2007 2008 

  Physiological maturity Harvest  maturity  
 

Harvest  maturity  
 

Harvest  
maturity 

 Entry Coim Hyd Parb Avg* Hyd Parb Avg* Hyd Coim Parb Avg * Hyd 
GMN 41 3.06 3.78 4.32 3.78 5.4 5.04 5.22 3 3.6  2.7 3.1 2 
GMN 42 6.66 3.42 4.32 4.86 5.04 5.04 5.04 4 3.6  3 3.3 2.5 
GMN  43 2.16 3.78 4.32 3.42 5.4 5.04 5.22 4 9 2.7 4.9 2 
GMN 45 3.96 3.78 2.52 3.42 6.3 3.24 4.86 4 5.4  3 3.8 2 
GMN 46 5.76 3.42 4.32 4.5 5.4 4.14 4.86 3 3.6  2.7 3.2 2 
GMN 47 3.96 3.42 3.42 3.6 6.3 3.24 4.86 3 6.6  3.3 4.4 2 
GMN 49 4.86 4.14 3.78 4.32 5.94 4.14 5.04 4 6 2.7 4.1 2 
GMN 52 2.88 3.24 3.6 3.24 4.68 4.68 4.68 3 3.6  4.2 3.5 2.5 
GMN 53 2.88 3.96 3.6 3.42 5.58 4.68 5.22 2 7.8  2.7 4.4 2 
GMN 54 6.48 3.06 3.6 4.32 5.58 4.68 5.22 5 7.2  3.3 4.6 5.5 
GMN 55 6.48 4.5 5.58 5.58 5.94 4.68 5.22 3 3.6  3 3.3 5.5 
GMN 58 8.1 2.7 3.42 4.68 5.94 3.78 4.86 3 4.2  3 3.4 2.5 
GMN 59 5.4 2.7 3.42 3.78 5.76 4.68 5.22 3 4.2  2.7 3.5 5.5 
GMN 60 8.1 3.6 5.22 5.58 3.96 6.48 5.22 4 9 3 5.2 3 
GMN 63 4.68 3.24 3.6 3.78 5.76 4.5 5.22 4 3.6  2.7 3.3 2 
 B58586 3.42 5.58 4.5 4.5 3.78 5.22 4.5  4 3.6  2.7 3.2 2 
 296 B 6.3 2.16 6.84 5.04 7.92 7.56 7.74 9 6.6  8.4 8 7 
 C.D p=0.05  1.62 3.42 3.42 2.7 5.4 3.24 2.32 1.2  1 0.8 1.2 2.9 

Avg*= Average 
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Shootfly 
Expt.3. Phenotyping of RILs (27 B x IS 2122) for shootfly reaction and characters associated with SFR 
(shootfly resistance) 
Objective:  To phenotype shootfly RILs for shootfly resistance and associated traits 
Scientists: Drs. C.Aruna, V.R. Bhagwat, R.B.Ghorade, Vittal Sharma and T.Husain    
 
Materials and methods: Four hundred thirty two RILs along with checks were evaluated for shootfly resistance 
at 3 locations, Hyderabad, Udaipur and Akola during 3 years, 2006, 2007 and 2008. The resistant checks were 
IS 18551, and IS 2122, and susceptible checks were DJ 6514, 27 B , and 296 B . Data was recorded for  each 
row on DH % on 28t h day after germination, on glossiness, seedling vigor and trichome density.  
 
Results and discussion:  Average performance over locations and years showed 21 RILs to be statistically on 
par with the resistant check, IS 18551 (Table 4) . The resistant lines IS 18551 and IS 2122 showed 32.6 and 
37.8% dead heart (DH) and the susceptible check, 27 B showed 79.1% DH. The superior lines showed dead 
heart % ranging from 41.2 to 47.1 % as against 32.6 % of IS 18551. Though none of the RILs were statistically 
on par with resistant check, IS 18551 in all the 8 locations, 8 RILs, RIL nos.75, 156, 159, 200, 206, 264, 342, 
and 404 were statistically on par with resistant check, IS 18551 in 6 locations. 
 

Table 4: Performance of shootfly resistant RILs for % DH over years and locations 
 

Udaipur Udaipur Udaipur Hyderabad Hyderabad Hyderabad Akola Akola Average Genotype 
2006 2007 2008 2006 2007 2008 2006 2008 Y x L 

SFRIL -35 41 28 73.1 75.8 47.2 32.6 34.3 57.7 48.7 
SFRIL -70 45.9 37.3 79.1 77.7 56.2 30.8 41.5 27.2 49.5 
SFRIL -75 43.4 24.1 73.4 46.7 53.1 49.8 40.5 43.8 46.9 
SFRIL -113 63.4 29.2 75.4 76.2 53.3 49.5 26.2 29.4 50.3 
SFRIL -122 72.9 24.9 79.4 57.1 50.1 38.5 25.6 34.1 47.8 
SFRIL -128 77.9 18.6 76.1 56.3 42.9 34.4 12.4 37.8 44.5 
SFRIL -156 60.5 36.5 69.6 70.9 37.9 33.8 19.4 12.6 42.7 
SFRIL -158 48 14.6 72.2 56.3 53 52.3 25.8 15.8 42.2 
SFRIL -159 60.1 20.1 34.5 73.6 45.9 43.9 19 11.6 38.6 
SFRIL -170 69.8 26.7 74 67.8 57 42.5 26.9 19.4 48 
SFRIL -187 87 23.9 65.8 64.5 53.2 43 30 16.6 48 
SFRIL -198 66.1 18.6 77.2 64.6 63 36.8 34.8 11.8 46.6 
SFRIL -199 69.2 20.8 75.4 72.7 52.9 51.7 21.5 11 46.9 
SFRIL -206 79.8 25.3 82.0 38.3 48.2 42.3 20.1 31.3 45.9 
SFRIL -222 76.1 25 58.5 58.3 57.1 40.5 22 29.3 45.9 
SFRIL -231 79.4 27 63 47.8 63.3 28.7 17 11.2 42.2 
SFRIL -258 65.8 17.6 82.3 70 47.7 53.9 23.9 24.3 48.2 
SFRIL -264 60.8 16.4 46.2 69.9 52.1 43.8 26.2 19.2 41.8 
SFRIL -294 62.8 21.4 70.3 63.3 44.1 63.1 24.3 14.8 45.5 
SFRIL -315 81.1 22.1 73.5 62.5 53.4 27.1 34.2 17.2 46.4 
SFRIL -324 70.7 20.7 74.6 40.3 68.9 50.7 25.8 10.9 45.3 
SFRIL -332 66.1 18.2 64.1 74 63.1 38 18.7 24.3 45.8 
SFRIL -339 78.2 20.4 41.8 68.9 63.1 31.1 26.2 4.6 41.8 
SFRIL -342 81.7 26.4 81.7 34.7 52.8 37.4 40.1 21.9 47.1 
SFRIL -404 75.2 22.5 73.3 37.9 50.6 70 27.7 10.5 46 
27 B 87.5 46.9 83.5 85.4 77.9 74.6 83.4 93.9 79.1 
IS 2122 56.9 16.9 17.9 51.8 48.8 43.1 32.4 34.3 37.8 
DJ 6514 91.4 89.8 75 80.2 86.6 75 35.4 89.7 77.9 
IS 18551 57.7 20.1 14.1 40.7 34 35.6 35.6 22.8 32.6 
296 B 88.5 40.2 86.6 84.6 79.7 67.4 83.5 100 78.8 
C.V.  22.1 22.5 6.7 19.1 18.3 13.4 27 12.8 17.7 
C.D. 5% 31.3 9.8 8.1 12.5 19.6 11.8 17.6 8.2 14.9 

 
DUS testing of shootfly resistant RILs and advanced breeding lines was taken up at NRCS during 2008. 
Results are given below. 

• Lemma arista formation is present in all the RILs whereas it is absent in IS 2122.  
• Stigma yellow coloration is present in RILs 206, 404, and 159 whereas it is absent in the resistant sources.  
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• All the genotypes except 3 RILs showed either semi-compact or loose panicle against compact 
panicle of resistant sources.  

• RILs 75 and 404 have yellow-green coleoptile. 
 

Advanced breeding lines NRCSFR 06-1 and NRCSFR 06-2 which performed superiorly for shootfly resistance 
during last two years (2006 and 2007) were also char acterized for DUS testing traits. 

• NRCSFR 06-2 flowered significantly earlier than both the resistant sources. 
• NRCSFR 06-1 and 2 have yellow -green coleoptile. 

 
Expt. 4. Evaluati on of F3, and new set of F2  crosses for shootfly resistance  
 
Udaipur 
Objective: To select derivatives with shootfly resistance during Kharif 2008 
Scientists: Drs T.Husain, Vittal Sharma, V.R. Bhagwath, C. Aruna and V. Rajaram  
 
Materials and methods: F3s were sown under epiphytotic conditions and selections were made for superior 
derivatives for shootfly resistance 
 
Results and discussion: Performance of F3s for shootfly resistance is given in Table 5. The superior derivatives 
are DNR-F3-SF-5, DNR-F3-SF-32, DNR-F3-SF-89, DNR-F3-SF-54, DNR-F3-SF-59, DNR-F3-SF-72,  DNR-F3-
SF-78 and DNR-F3-SF-102 as compared to the check, DNR-F3-SF-109. 
 

Table 5: Performance of F3s for shootfly resistance 
 

Code No. DH % Code No. DH % Code No. DH % Code No. DH % 
DNR-F3-SF-1 14.46 DNR -F3-SF-29 25.65 DNR -F3-SF-57 31.41 DNR -F3-SF-85 16.48 
DNR-F3-SF-2 17.52 DNR -F3-SF-30 30 DNR -F3-SF-58 20 DNR -F3-SF-86 29.09 
DNR-F3-SF-3 32.41 DNR -F3-SF-31 23.69 DNR -F3-SF-59 10.09 DNR -F3-SF-87 26.46 
DNR-F3-SF-4 37.67 DNR -F3-SF-32 10 DNR -F3-SF-60 28.38 DNR -F3-SF-88 30.85 
DNR-F3-SF-5 11.81 DNR -F3-SF-33 32.81 DNR -F3-SF-61 13.46 DNR -F3-SF-89 10 
DNR-F3-SF-6 26.46 DNR -F3-SF-34 34.43 DNR -F3-SF-62 27.81 DNR -F3-SF-90 30 
DNR-F3-SF-7 24.46 DNR -F3-SF-35 36.36 DNR -F3-SF-63 28.89 DNR -F3-SF-91 36.46 
DNR-F3-SF-8 25.07 DNR -F3-SF-36 30 DNR -F3-SF-64 34.64 DNR -F3-SF-92 29.59 
DNR-F3-SF-9 22.62 DNR -F3-SF-37 32.41 DNR -F3-SF-65 41.61 DNR -F3-SF-93 30 
DNR-F3-SF-10 31.89 DNR -F3-SF-38 29.89 DNR -F3-SF-66 35.45 DNR -F3-SF-94 31.62 
DNR-F3-SF-11 27.27 DNR -F3-SF-39 26.46 DNR -F3-SF-67 19.59 DNR -F3-SF-95 26.62 
DNR-F3-SF-12 33.63 DNR -F3-SF-40 30.62 DNR -F3-SF-68 26.46 DNR -F3-SF-96 30.59 
DNR-F3-SF-13 20 DNR -F3-SF-41 20 DNR -F3-SF-69 26.62 DNR -F3-SF-97 25.59 
DNR-F3-SF-14 16.64 DNR -F3-SF-42 32.62 DNR -F3-SF-70 30 DNR -F3-SF-98 27.47 
DNR-F3-SF-15 36.84 DNR -F3-SF-43 34.61 DNR -F3-SF-71 38.68 DNR -F3-SF-99 28.89 
DNR-F3-SF-16 25 DNR -F3-SF-44 26.62 DNR -F3-SF-72 11.11 DNR -F3-SF-100 26.46 
DNR-F3-SF-17 30 DNR -F3-SF-45 34.41 DNR -F3-SF-73 28.69 DNR -F3-SF-101 24.01 
DNR-F3-SF-18 31.41 DNR -F3-SF-46 19.89 DNR -F3-SF-74 30 DNR -F3-SF-102 12.62 
DNR-F3-SF-19 38.66 DNR -F3-SF-47 35.59 DNR -F3-SF-75 37.67 DNR -F3-SF-103 26.88 
DNR-F3-SF-20 35.13 DNR -F3-SF-48 29.89 DNR -F3-SF-76 36.41 DNR -F3-SF-104 28.89 
DNR-F3-SF-21 28.61 DNR -F3-SF-49 28.89 DNR -F3-SF-77 34.59 DNR -F3-SF-105 16.46 
DNR-F3-SF-22 26.62 DNR -F3-SF-50 31.59 DNR -F3-SF-78 12.62 DNR -F3-SF-106 32.46 
DNR-F3-SF-23 37.89 DNR -F3-SF-51 24.64 DNR -F3-SF-79 31.63 DNR -F3-SF-107 36.89 
DNR-F3-SF-24 28.89 DNR -F3-SF-52 31.65 DNR -F3-SF-80 23.43 DNR -F3-SF-108 14.89 
DNR-F3-SF-25 32.41 DNR -F3-SF-53 25.84 DNR -F3-SF-81 29.81 DNR -F3-SF-109 10.09 
DNR -F3-SF-26 24.64 DNR -F3-SF-54 12.62 DNR -F3-SF-82 26.89 DNR -F3-SF-110 88.89 
DNR-F3-SF-27 28.69 DNR -F3-SF-55 32.8 DNR -F3-SF-83 33.43     
DNR-F3-SF-28 18.89 DNR -F3-SF-56 17.52 DNR -F3-SF-84 32.41     
 
Evaluation of New F2 populations for shoot fly resistance -  kharif 2008  
Coimbatore and Hyderabad:  The material was evaluated at 3 locations at Coimbatore and Hyderabad.  At 
Hyderabad, F2 populations were planted in 20 rows of 4 m. No single plant survived due to termite problems at 
flowering stage. However, the observations were taken at 28 DAE for shootfly deadhearts. The results are 
given below: 
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Stem Borer 
Expt. 5. Evaluati on of new set of F2 crosses for stem borer resistance Season: Kharif 2008 
Objective:  To develop superior genetic stocks for stem borer resistance 
Scientists: F3s:  Drs. V.R. Bhagwat, C.Aruna and V. Rajaram     
 
Materials and Methods: 97 F3 selections were grown each in single row and were assessed for stem borer DH. 
Out of 97 lines , 47 selections showed 105 DH as compared to 28.5% of DJ 6514 and 17% of IS 2205. 
 
Agronomic traits 
Expt. 6. Evaluati on of F2s for crosses with new germplasm for agronomic superiority at various centers 
Objective:  To develop agronomically superior derivatives from elite x germplasm crosses 
Scientists: Drs. R.B. Ghorade, M.Y. Kam atar Vittal Sharma, S.P. Sachan, S.K. Jain, Usha Saxena, Sheela 
Verma, K. Ganesamurthy 
 
Materials and methods: The details of F2 crosses distributed to various locations are given below (Table 6). 
 

Table  6: Details of F2 crosses dist ributed to various centers 
 

Centers where F2   seed was  distributed Cont. 
center 

Pedigree Pur-
pose Dha Sura Indo Akol Parb Coim Pale Dee Mau Udai Kovi 

Dharw SPV-1624 × IS 7524 Agron  v  v  v v v  v   
Dharw CSV -15  × IS 7528 Agron  v    v v  v   
Dharw SPV-1624 × Somapur local Agron  v  v   v v v  v  
Dharw SPV-1600 × Somapur local Agrono     v v v v  v  
Dharw AKMS 14B × IS 7528 Agrono  v v v v v      
Dharw AKMS 14B × IS 14332 Agro  v v v v  v      
Dharw SB 7001 × IS 7528 Agrono   v v v v   v v v  
Dharw DSV -6 × Somapur local Agrono  v v v   v  v v v  
Coimb APK 1 × Indore 12 Agrono v v v v v       
Coimb TNS 30 × Indore 12 Agrono v  v  v       
Coimb TNS 586 × Indore 12 Agrono v  v  v  v       
Udai SPV 772 × SPV 1754 Agron v     v       
Coimb TNS 603 × IS 3573 GMR v v v v  v   v    
Coimb APK 1 × S 35 Drough  v v     v  v v 
Coimb CSV 15 × S 35 Drough  v v       v v 
Akola IS 14384 x GMRP-65 GMR v    v       
Akola SVD 9601 x IMS 9B GMR v    v       
Akola GM 9219 x MS 70 B GMR v    v       
Akola SVD 9601 x AKMS-14B GMR v    v       
Akola GM 9219 x IS 14384 GMR v    v       
 
Results and discussion:  No. of selections and reasons for the selection are given in tabular form center wise. 
 
Coimbatore (Dr.K.Ganesamurthy) 
Development of sorghum varieties with superior agronomic traits was the objective for breeding for agronomic 
traits under national crossing programme. Under this programme, the F2 materials developed by the AICSIP 
centers across the country would be shared for further selection for traits of agronomic importance at various 
locations. During 2008, F2 materials of 7 cross combinations developed by Dharwad and Udaipur centers were 
raised for evaluation at Coimbatore. Promising segregants were selected for the traits of importance and the 
details are given below. 
 
 

 Crosses Total no.of 
plants 

DH%14D DH%21D DH%28D Selections at 
Coimbatore 

TNS 603 x EP 57 196 30.61 33.16 35.20 1 
TNS 603 x EP 60 123 34.96 37.40 42.28  
EC 507870 x CSV 17 293 29.69 48.12 51.88 3 
AKMS 148 x IS 2205 23 30.43 56.52 73.91 5 
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S. 
No. 

Contributing 
center 

Pedigree Pur-
pose 

No. of 
pl. sel . 

Remarks 

1. Dharwad  SPV 1624 X IS 7524 Agron  5 Tall, late (DTF 75-80 days). Medium bold  seeds 
with red tinges 

2. Dharwad CSV 15 X IS 7528 Agron  5 Tall, late, brown, medium bold seeds.  
3. Dharwad SPV 1624 X Somapur local Agron 5 Tall, late, pearly w hite seeds. 
4. Dharwad SPV 1600 X Somapur local Agron 5 Tall, late,  medium bold with red tinges  
5. Dharwad AKMS 14B X IS 7528 Agron  5 Tall, late, medium bold grain with red tinges.  
6. Dharwad SB 7001 X IS 7528 Agron 5 Tall, late m edium bold, pearly white seeds.  
7. Udaipur SPV 772 X SPV 1754 Agron  10 Medium tall, early (DTF 60days), pearly white 

bold grain, agronomically superior 
 
Akola (Dr R. B. Ghorade) 
Group Efforts (Newly Received M aterial- kharif 2008) 
Generation Pedigree F1 bulk No of selections  
F2  AKR 150 x Indore 12 Bulk 16 
 AKMS-14B x IS 7528 Bulk 4 
 SPV- 1624 x Somapur local  Bulk 3 
 DSV- 6 x Somapur local Bulk 18 
 7001 X IS - 7528 Bulk 2 
 INS- 603 x 3573 Bulk 2 
 
Breeding material under group efforts 
Group Efforts 

Generation Names of the Crosses No. of Progenies planted No. of sel . made 
Yield  
F6 GMPR- 13 X 2458 13 3 
 KR-199 x PVK – 809 5 2 
 KR- 199 x PMS- 8B 7 - 
Drought  
F5 SPV- 772 x S – 35 20 11 
 SPV- 775 x ICS V- 272 12 5 
Grain mold 
F7 I – 12 x PMS – 28 6 3 
 RS- 29 x IS- 25017 34 20 
 296B x SRT – 18 16 6 
F4 IS – 73210 x SPV – 1428 x E- 112 19 12 
F7 I – 12 x 25017 29 16 
 27B x 25017 9 2 
 MR- 836 x 58586 40 3 
 SRT 18 x MR – 836 2 3 
 GMPR- 9 x 58586 3 - 
 GM 94008B x SRT- 26B 3 - 
 AKMS 14B x MR- 836 5 1 
 2219B x RS – 29 2 - 
 SRT- 18 x AKMS- 14B 4 2 
 C43 x B- 58586 8 1 
 
Udaipur  (Dr. Vittal Sharma) 

F2 Generation (New germplasm x Elite line)   
1 CSV 15 x IS 7528 Rejected due to heavy diseases, very late - 
2 SB 7001 x IS 7528 Rejected due to heavy diseases, very late, did not flower till 95 days after 

sowing  
- 

3 TNS 586 x Indore 12 Selected agronomically better segregants  10 
4 APK 1 x S 35 Selected very early types, agronomically better segregants  13 
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S.No. Cross Selection criteria No. of sel. made 
A.  Crosses in different segregating generations (F3 to F7) evaluated   
F3  Generation (New germplasm x Elite line)   
5 (IS 7310 x SPV 1428) X I 12  Selected only agronomically superior segregants  5 
6 Co 25 x SPV 1644 Rejected due to heavy diseases, very late - 
F5  Generation (Drought resistance / tolerance) 
7 SPV 772 x S 35 Good cross, selected promising segregants   16 
8 SPV 772 x ICSV 272 Early and agronomically superior  9 
9 S 35 x SU 663 Poor cross, rejected    - 
10 SPV 772 x ICSV 272  Selected early segregants  5 
11 S 35 x SU 663 Early and agronomically superior  4 
F6  Generation (Dual purpose x Drought tolerance) 
12 CSV 15 x SPV 1474 Agronomically superior  8 
13 CSV 15 CSV 17 Early, dual purpose  6 
14 C 526 x SPV 1474 Early, dual purpose  5 
15 HC 171 x SPV 1474 Rejected  - 
16 Co 526 x Indore 12 Early, dual purpose  5 
17 GJ 38 x Indore 12 Medium , early, dual purpose  5 
18 GJ 38 x SPV 1474 Agronomically superior  7 
19 Palem 2 x Indore 12 Early selections  5 
20 KR 199 x PVK 809 Rejected  - 
21 KR 199 x PMS 88 Agronomically superior  9 

 
Deesa (Dr. S.K. Jain) 

S. No. Pedigree Purpose No. of Sel. made Comments 
1 SPV-1616 x  (IS-73210 x SPV -1428) 

x Indore-12 
Drought 10 Early maturity w ith good yield potential 

2 IS-22557 x  Indore-12 Drought 6 Early maturity , good yield potential and dwarf type 
3 SPV-1624 X Somapur local  Agron 6 Tall and dual purpose 
4 SPV-1600 X Somapur local  Agron 7 Tall, good for dual purpose attributes 
5 SB7001 X  IS 7528  Agron 3 Early, dual purpose and good yield potential 
6 DSV-6  X  Somapur local  Agron 4 Tall, dual purpose and good yield potential  
7 SPV-772 X SPV-1754  Agron 6 Early, dual purpose, good yield potential and tan type 
8 CSV-15 X S-35 Drought 8 Early, good yield potential and tan type 

 
Indore (Drs. Usha rani and Sheela Verma) 

S. 
No. 

Cross No. of  sel . 
made 

Remarks 

1 APK 1 x S 35 14 Grain pearly white, medium to bold seed; Selection for agronomy 
2 TNS 603 x TS 3575 2 RP, loose smut, lax, white, small, pigmented seed 
3 TNS 586 x I-12 1 RP, exertion not good, pearly, medium  
4 AKMS 14B x IS 1728 5 Broad leaves, tall, small, discoloration, pearly, not attractive 
5 TNS 30 x I-12 9 Pearly white, medium, attractive; Selection for agronomy  
6 DSV 6 x Somapur local 11 260 to 350 cm plant height, cob size 20 cm, tan, tall broad leaves, pearly 

white, round, medium bold, attractive; Selection for agronomy 
7 APK 1 x I-12 8 Pearly, small to medium seed 
8 CSV 15 x S 35 13 Easy threshability, pedicel short; Selection made for superior agronomy 
9 AKMS 14 B x I 14332 4 RP, lax and not good selections  

 
Dharwad (Dr. M.Y. Kamatar) 
 
F2 to F3  

S. No. Cross No. of sel. made S. No. Cross No. of sel. made 
1 APK 1 x INDORE 12 8 6 IS 14384 x GMRP 65 8 
2 TNS 30 x  INDORE 12 4 7 SVD 9601 x IMS 9B 8 
3 TNS 586 x  INDORE 12 5 8 GM 9219 x MS 70B 8 
4 SPV 772 x SPV 1754 8 9 SVD 9601 x AKMS 14B 10 
5 TNS 603 x IS 3573 11 10 GM 9219 x IS 14384 10 
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F3 to F4  (sent during 2007 kharif) 
S. No. Cross No. of selections made 

1 SPV 1624 x IS 7528 8 
2 GM 9219 x IS 14384 10 
3 ICSB 539 x IMS 9B 12 

 
Mauranipur (Dr. S.P.  Sachan)                                                 Incidence of Insects and Pests 
S. 
No 

Crosses Shoot-
fly 

Stem 
borer 

Pollen 
ear 

Plant 
stand 

Pl. ht. range 
(cm) 

Maturity range 
(days) 

No. of sel. 
made 

1 SV-700 x IS 7528 1 2 - 711 132-278 121-135 8 
2 DSV -6 x Somapur local 1 1 - 763 140-338 117-130 6 
3 CSV-15 x Somapur local 2 2 - 706 188-302 115-128 8 
4 SPV -772 x SPV-1754 1 - - 798 170-260 110-130 6 
5 SPV -1624 x IS 7524 2 2 - 713 170-283 105-131 5 
6 SPV -1600 x Somapur local 1 - - 773 185-307 111-131 6 
Note: Selections made considering maturity days, plant height, grain color, grain size, fodder purposes, and insects, pests, and 
diseases resistance. 
 
Drought 
Expt. 7. Selections and advancing of F5 derivatives selected during 2007 kharif from F2s of two crosses 
(elite x drought resistance source) for drought tolerance under natural screening 
 
Objective:  to develop drought resistant lines   Season: Kharif 2008 
Scientists: Drs. Vittal Sharma, K. Ganes amurthy and R. Sankarapandian 
  
Kovilpatti (Dr. R. .Sankarapandian)  
Materials and methods: Twenty five drought tolerant F5 material was sown along with 4 checks, C 43, CSV 17, 
IS 1501, and Ms 1150/1 in RCBD with 2 replications in 4 environments during May 2008. 

o 1st environment = Drought at vegetative stage (created by stopping irrigation between 1-30 days of plant growth) 
o 2nd environment = Drought at flowering stage (created by stopping irrigation between 30-60 days of plant growth) 
o 3rd environment = Drought at seed filling stage (created by stopping irrigation between 60 days to maturity) 
o 4th environment = Control or normal conditions in May  to August. 

 
Data was collected on plant height at maturity, grain yield, straw yield, RWC %, chlorophyll content, stomatal 
conductance m.mol.s-2, no. of roots / plant, average root length. 
 
Results and discussion:  Analysis of variance revealed significant differences among genotypes and 
environments for 5 traits like grain yield, straw yield, plant height, no of roots /plant, and average root length 
suggesting the presence of variability among genotypes and environments (Table 7) . Genotypes and 
environment showed no variation for traits like RWC %, chlorophyll content and stomatal conductance; hence 
these 3 traits need not be studied further.  Significant mean squares for genotype x environment interactions 
were observed for the traits viz., grain yield, straw yield, plant height, and average root length indicating 
differential response of genotypes to different environments. Highly significant mean squares due to 
environment (linear) indicated considerable difference among environments and their predominant effects on 
the 5 traits. Genotype x environment (linear) interaction was significant for 4 traits emphasizing the importance 
of linear regression in the prediction of these significant traits with some reliance under different environments. 
Significant pooled deviations for the 4 traits viz., grain yield, plant height, no. of roots /plant, and average root 
length indicated predominance of non- linear component in the manifestation of genotype x environment for the 
significant traits. However, for the unpredictable traits, prediction can be made considering the stability 
parameters of individual genotypes. 
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Table 7: Joint regression analysis of variance for different traits over environment s 
 

Anova DF Grain 
Yield 

Straw 
Yield 

Plant 
height 

No of 
roots/plant 

Av root 
length 

RWC % Cholo 
content 

Stomatal  
condu 

Rep within Env. 4  0.02 *** 0.01 7.67 2.70 1.78 14.61 6.24 8.58 
Varieties 28  0.09 ***   0.19 ***  2949.37 ***  63.13 ***  98.86 *** 53.27 94.62 262.61 
Env . + (Var.* Env.) 87  0.06 ***  0.29 ***  74.95 ***  39.02 *** 429.05 *** 34.99 57.78 255.67 
Environments  3 1.51 ***  8.11 *** 776.33 ***  882.36 *** 11713 *** 12.11 128.57 965 **  
Var.* Env. 84   0.01 ***  0.01 **  14.19 **  8.90 26.02 *** 35.81 55.26 230.46 
Environments (Lin.) 1  4.54 ***  24.33 ***  5329.00 ***  2647.10 *** 35141 *** 36.32  385.7 *   2884 *** 
Var.* Env.(Lin.) 28  0.01 *** 0.02 *** 28.53 *** 7.74      59.5 *** 41.29 23.50 282.08 
Pooled Deviation 58  0.00 *** 0.01 6.79 ***       9.15 ***       8.94 *** 31.93***  68.6 *** 197.6 *** 
Pooled Error 112 0.00 0.01 2.65 4.16 2.10 4.51 6.03 12.63 
Total 115 0.06 0.27 774.81 44.89 348.66 39.44 66.75 257.36 

* Significant;  *** Highly significant 
 

1. Grain yield: The first ranking entry Ms 1150/1 has recorded highest grain yield of 0.963 kg/plot and showed 
that regression co-efficient was more than unity (1.11) and small mean square deviation from regression co-
efficient is zero (Table 8). This entry had above average responsiveness and suited for favourable 
environments. Similar trend was noted for the second ranking entry, (SPV 772 x ICSV 272 - 65).  The third 
ranking entry, (SPV 772 x ICSV 272 - 63) with significant higher mean grain yield, showed unit regression 
(1.09) and low S2 di value (0). This is a stable entry which has shown minimum response to the change in 
environment. The fourth ranking entry, (SPV 772 x S35 - 21) with grain yield of 0.904 kg / plot exhibited below 
unit regression (0.72) with small S 2 di value (0). This entry will be suitable for in unfavourable environment. 
 
2. Plant height : The first grain yield ranking entry Ms1150/1 with plant height of 134.1 cm and second ranking 
grain yield entry (SPV 772 x ICSV 272-65) with a  height of 204.25 cm showed unit regression of 0.98 and 1.05 
and small S2 di of -1.59 and -2.11 respectively and  exhibited that they are stable for plant height. 
 
3. Average root length: The entry  Ms 1150/1 recorded highest length of root of 53.675 cm , showed unit 
regression of 0.99 and low S2di value, and is stable for length of roots. 
 
4. Straw yield: The highest straw yielding entry, IS 1501 (2.819 kg/plot) showed unit regression (1.02) and a 
small S2di (0) and is stable. The second ranking entry, (SPV 772 x ICSV 272 - 59) recorded 2.413 kg/plot 
showed below unit regression (0.81) with small S2 di value (0.03) and will be suitable for unfavourable 
environment. 
 
5. No. of roots / plant: The entry Ms 1150/1 showed 33.38 no. of roots per plant, registered more than unit 
regression (1.11) with small S2di (-3.96) , and showed to be suitable for favourable environment. The entry 
(SPV 772 x ICSV 272-65) showed below unit regression (0.8) and small S2di (-3.85) , and is suitable for 
unfavourable environment.  
 
Conclusion:  The entries Ms 1150/1 and (SPV 772 x ICSV 272 - 65) found promising for both yield and 
stability parameters may be utilized in the breeding programme. These 2 entries will be forwarded to 
coordinated yield trials (CYT) and multi-location trials (MLT) for further evaluation under large plot size. Also, 
these 3 entries will be registered with NBPGR . 
 
Table  8: Stability parameters of derivatives of elite x drought resistance for yield and other agronomic 

traits 
Grain (kg/plot*) Plant height at maturity 

(cm) 
Average root length 

(cm) 
Straw (kg/plot*) No. of roots / plant Genotypes 

Mean bi s²di Mean Bi s²di Mean bi s²di Mean bi s²di Mean bi s²di 
SPV 772 × S 35-3 0.52 1 0 203.3 1.9 24 37.9 0.6 28.25 2.2 1.1 0 25.8 1.3 -3.6  
SPV 772 × S 35-5 0.62 1 0 184.1 1.4 -0.4 44 1.1 3.4 2 1.1 0 33.2 1.2 -2.6  
SPV 772 × S 35-7 0.71 1 0 160.4 1.2 1 34.3 0.8 0.5 2 1.1 0 27 0.4 17.3  
SPV 772 × S 35-15 0.88 1 0 200.6 1.3 11 42.8 0.9 4.34 2.4 1 0 37.2 1 -2.7  
SPV 772 × S 35-21 0.91 1 0 180.4 1 -2.7 51.1 1 -0.33 2.1 1.1 0 28.9 1.2 65.4  
SPV 772 × S 35-24 0.46 1 0 202.4 0.8 -2.4 52.5 1 15.96 2.2 1 0 31.9 1.7 -1.7  
SPV 772 × S 35-27 0.68 1 0 184.8 0.7 -0.7 46.4 1 7.77 2 1 0 28.2 1.2 3.2 
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Grain (kg/plot*) Plant height at maturity 
(cm) 

Average root length 
(cm) 

Straw (kg/plot*) No. of roots / plant Genotypes 

Mean bi s²di Mean Bi s²di Mean bi s²di Mean bi s²di Mean bi s²di 
SPV 772 × S 35-28 0.63 1 0 185.9 0.9 -2.7 46.7 1 -0.36 2.2 1 0 30.1 0.6 40.2  
SPV 772 × S 35-29 0.84 1 0 188.6 0.9 -1.5 52.4 1.2 -1.73 2.1 1.5 0 40.1 1 7.2 
SPV 772 × S 35-32 0.68 1 0 190.9 0.3 -1.9 45.9 0.8 20.98 2.3 1 0 28 1.3 14.2  
SPV 772 × S 35-38 0.61 1 0 169.4 0.9 -1.5 51.5 1 5.29 2 0.9 0 28.3 1 23.3  
SPV 772 × S 35-39 0.63 1 0 184.1 0.8 -1 51.2 1.3 1.42 2.1 1 0 32.6 1.1 -2 
SPV 772 × S 35-45 0.87 1 0 203.5 0.8 -2.3 47 1.3 1.33 2.2 0.7 0 29.1 1 -3.5  
SPV 772 × S 35-49 0.74 1 0 189.9 0.9 2 49.1 1.4 9.48 2.2 1.1 0 23.6 0.9 -3.4  
SPV 772 × ICSV 272-52 0.52 1 0 133.9 0.7 -1.4 42.7 0.9 12.51 1.6 0.9 0 25.5 1 -2.9  
SPV 772 × ICSV 272-53 0.89 1 0 202.6 0.8 -2.5 49 1.4 7.23 2.2 0.8 0 24.6 1 -0.6  
SPV 772 × ICSV 272-54 0.89 1 0 181.6 0.7 -2.1 43.8 1.1 8.85 2.2 1.2 0 23.5 0.7 0.7 
SPV 772 × ICSV 272-56 0.85 2 0 206.4 0.8 0.5 50.3 1.5 29.47 2.4 1.1 0 28.8 0.8 -1.1  
SPV 772 × ICSV 272-59 0.74 1 0 227.4 1 7.1 39.2 0.7 -1.45 2.4 0.8 0 27.9 0.5 -2.2  
SPV 772 × ICSV 272-63 0.91 1 0 202.5 0.8 -2.7 40.1 0.8 10.87 2.2 1 0 24.5 1.3 6.5 
SPV 772 × ICSV 272-64 0.69 1 0 200.3 0.6 -1.4 41.1 1 6.72 2.2 0.9 0 27.1 1.5 -0.6  
SPV 772 × ICSV 272-65 0.92 1 0 204.3 1.1 -2.1 41.8 0.7 5.03 2.1 0.8 0 26.3 0.6 -3.9  
S 35 × SV 663-70 0.85 1 0 172.1 0.7 -2.7 48.4 1 1.59 2 0.9 0 32.1 1.1 -0.1  
S 35 × SV 663-73 0.79 1 0 178.4 1.1 -0.2 44.3 1 -0.07 1.9 0.8 0 31 0.9 -1.8  
S 35 ×SV 663-80 0.6 1 0 176 2.2 85 45.4 1.1 11.41 2 1.3 0 25.8 1 -3.3  
C 43  0.57 1 0 193.8 1.5 21 44.9 1.1 2.53 2.3 1.2 0 26.3 0.7 -2.4  
CSV 17 (Check) 0.56 1 0 118.1 1.2 -0.6 39.7 0.7 8.75 1.5 0.9 0 27.5 0.8 12.5  
IS 1501 0.56 1 0 256 1.4 -1.5 50.9 0.8 -0.32 2.6 1 0 33 1.1 -2.1  
Ms 1150/1 0.96 1 0 134.1 1 -1.6 53.7 1 -0.86 1.9 0.8 0 33.6 1.1 -4 

*  Plot size =3.2 sq m 
Coimbatore (Dr. K. Ganesamurthy) 
Materials and methods: Forty six  drought tolerant F5 material was sown along with 4 checks, C 43, CSV 17, IS 
1501, and Ms 1150/1 in RCBD with 2 replications  under  natural conditions during kharif 2008. 
Data was collected on plant height at maturity, length of roots, grain yield, straw yield, RWC %, no. of roots / 
plant, days to flower, days to maturity, and spad reading. 
 
Results and discussion: Three lines SPV 772 × S 35-22, SPV 772 × S 35-24, SPV 772 × S 35-3 showed 
significantly superior grain yield over the checks, C43 and Ms 1150/1 (Table 9). Spad reading was high for 
these lines. 

 
Table 9: Performance of elite x drought derivatives for grain yield at Coimbatore 

 
Genotypes Days to 

Flowering 
Days to 
Maturity 

Plant 
Height 
(cm) 

RWC 
(%) 

Spad 
Reading 

No of 
Roots 
/Plant 

Root 
length 
(cm)  

Grain 
yield 

g/plant 

Straw 
yield 

g/plant 
SPV 772 × S 35-22 65 100 201.9 50.4 58.3 32.5 19.9  99 315 
SPV 772 × S 35-24 66 101 213.7 48.1 55 29.5 22.8  97 265 
SPV 772 × S 35-32 57 92 179.7 56.9 51.2 35 19.3  80 317.5 
SPV 772 × S 35-43 66 101 205.5 41.2 36.9 32 22.5 86 230 
SPV 772 × ICSV 272-59 64 99 238.5 34.7 38.8 40 26.5  85.5 157.5 
SPV 772 × ICSV 272 -3 63 98 255.4 41.1 49.7 33 27.8  85 175 
SPV 772 × S 35 -4 65 100 224.2 43.8 28.6 37 21.3  82.5 307.5 
S 35 × SU 663 -1 64 99 212.2 53 54.2 38.5 26.7  81 287.5 
SPV 772 × S 35-3 68 103 224.5 58.7 42 31.5 24.3  96 370 
Ms 1150/1 68 103 228.2 51.8 34.5 38.5 29.2  81 290 
C 43  67 102 185.2 54.2 35.6 40 28 80 390 
C.V. 0.6 0.4  2.3 14.1 9.6 4.7 3.9 11.3 8.5 
C.D. 5% 0.7 0.7  9.4 14.1 8.2 3.8 1.9 15.6 44.8 

 
Udaipur  (Dr. Vittal Sharma) 
Materials and methods: Forty six  drought tolerant F5 material was sown along with 4 checks, C 43, CSV 17, IS 
1501 and Ms 1150/1 in RCBD with 2 replications under natural conditions during kharif 
2008. Data was collected on plant height at maturity, length of roots, grain yield, straw yield, RWC %, 
chlorophyll content, days to flowering, no of roots/ plant, no of leaves /plant and average root length .  
 
Results and discussion:  SPV 772 × S 35-15, SPV 772 × S 35-24, SPV 772 × ICSV 272-59, and S 35 × SV 663-
70 showed significantly superior grain yields over the checks, C43 and Ms 1150/1 (Table 10) .  
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Table 10: Performance of elite x drought resistance derivatives for grain yield at Udaipur 
 

S. 
No. 

Pedigree Plant 
Height 
(cm)  

No. of  
roots/pl

ant 

Grain 
yield / 

row(kg) 

RWC  
(%) 

Chlorophyll 
content (mg/g 

fresh wet.) 

Average 
root length  

(cm) 

Root 
length 
(cm)  

Straw 
yield 

(kg/plot) 

Days  
to 50% 

flowering 

No. of 
leaves/ 
plant 

1 SPV 772 × S 35-5 260 43 2.02 68.0 2.32 32.67 43 4.20 65 12 
2 SPV 772 × S 35-9 235 62 2.10 74.3 2.47 32.00 46 4.16 62 13 
3 SPV 772 × S 35-15 290 57 2.50 73.3 2.47 21.67 40 3.72 69 12 
4 SPV 772 × S 35-21 265 52 2.15 70.0 2.18 45.33 65 6.48 67 16 
5 SPV 772 × S 35-24 260 42 2.25 77.8 2.34 25.67 22 5.16 67 13 
6 SPV 772 × ICSV 272-56 310 35 2.00 53.3 2.38 35.00 30 5.28 65 11 
7 SPV 772 × ICSV 272-59 290 54 2.30 62.5 1.73 43.00 41 4.84 67 11 
8 SPV 772 × S 35-29 250 37 2.00 57.5 1.54 39.00 43 5.40 66 12 
9 S 35 × SV 663-70 265 43 2.75 67.1 0.69 28.33 31 3.60 65 11 

10 C 43 -81 285 55 1.50 62.5 1.18 55.33 60 1.80 67 13 
11 CSV 17 Check 160 35 0.75 72.8 1.64 20.33 22 6.68 69 8 
12 Ms 1150/1 160 54 1.30 57.6 1.05 31.67 43 2.24 64 10 

Plot size= 3.6 sq m. 
 
Grain Yield  
Expt.8. Hybrid yield trial of red colored hybrids 
Objective:  To identify superior color ed grain hybrids. 
Scientists: Drs. M.Y. Kamatar, S. Ambekar, Usha Saxena and Sheela Verma 
 
Materials and methods: Twenty  hybrids developed from red and white grain MS lines and R lines were 
evaluated for grain yield and other  agronomic traits at 3 locations: Dharwad, Parbhani, and Indore in RCBD 
with 2 replications. The checks used are CSH 16 and CSH 23. The data was collected on plant height, days to 
flower, grain and fodder yields, 1000 grain weight etc. 
 
Results and discussion: Superior hybrids with color grain were 425 A x C43 and 463 A x R 2008 at Dharwad, 
296 A x R 2007 at Parbhani ; superior white grain hybrids were 219 A × CB 48, 372A × CB 33, 2295A × NR 
486, 372A × CB 8, and 415 A X CB 33 at Dharwad, 234 A × CB 48 at Indore, and 2295A × NR 486 at Parbhani 
as compared to the check CSH 16 (Table 11)  

 
Table 11: Performance of colored and white grain hybrids for yield 

 
Dhar Indore Parb Dhar Parb Dhar Parbhani Indore Indore Hybrid 

Grain yield 
(Kg/ha) 

Grain yield 
(Kg/ha) 

Grain yld / plant  
(g) 

1000 
gr.wt(g) 

Fodder yield 
(Kg/plot*) 

Fodder 
Yld ( Kg/plot) 

Flowering 
(days) 

Flowering 
(days) 

Plant Ht. 
(cm) 

Grain 
color 

425 A x C43 5883 2020 140 26.3 1.3 1.9  61.7 61.7 203 Red 
296 A × R 2007 3535 3030 198.3 22.5 1.1 1.5  66 64 230 Red 
296 A × R 2008 2702 758 176.7 21.3 1 0.9  69 62.7 219.3 Red 
463 A × R 2008 4772 1263 141.7 21.6 1.1 1.6  70.7 61.7 206.7 Red 
27 A × R 2007 3409 2020 133.3 19.6 1.1 1 65.7 63 235 Red 
28 A × R 2008 2929 2273 73.3 22.5 1.2 1.1  64.7 61 239.7 Red 
CSH 16 4621 4293 188.3 24.3 1.1 1.4  66.7 63.7 216 White 
CSH 23 4444 2020 150 22.1 1.1 1.4  67.3 60 198 White 
219 A × CB 48 7045 3788 155 23.3 0.9 2.1  64 63 187.7 White 
372A × CB 33 4949 3030 178.3 23.1 0.7 1.4  67.3 60 188.3 White 
234 A × CB 48 3030 4293 176.7 21.3 0.9 1 70.3 63.3 189 White 
2295A × NR 486 5934 3030 317.3 20.6 1.2 1.9  66.3 64.7 272.3 White 
2295A × CB28 1869 3283 118.3 19.7 0.9 0.9  67.3 63.7 183.7 White 
372A × CB 8 7095 3030 188.3 23.8 0.8 2.2  65.3 63 181.7 White 
415 A X CB 33 6111 2778 168.3 23.8 1.1 2.1  65 59.3 198 White 
C.V.  1263 32.1 22.4 22.5 38 4.14 5.1 4.1 White 
C.D. 5%  1995 1768 89.7 3.1 - 0.9  4.6 - 19.6 White 
Plot size= 3.96 sq. m. 
Expt.9. Multiplication of hybrid seed for best hybrid in 2005 nursery trial (developed out of pooled MS 
and R lines performing) 
Objective:  Seed multiplication of hybrid 206A x KR 199: Parbhani and BJMS 3 A x SLR 17: Bijapur  
Scientists: Drs. S. Ambekar, S .Audilakshmi, B.D.Biradar and Prabhakar  
Materials and methods: A and R lines are grown in Warangal station for seed multiplication in rabi, 2008 
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Achievements in sorghum breeding at AICSIP centers 
 
Akola  
Grain Mold Breeding Programme 
 
A) Male sterile development 

Generation Names of Crosses No. of Progenies planted No. of selections made 
F10  SPGM 94008 B x 38 B 12 5 
  AKMS – 14B x SPGM – 94008 B 3  
F6 MS. 296B x B-58586 8 7 
F8 94008B x SPV – 1333 7 3 
  ICS – 70B x AKGMR – 9 1 - 
  B. 58581 x SPV – 881 1 - 
F5 MS. 296B x SPV – 1548 20 - 
  MR. 836 x B. 58586 2 3 
F3 SVD 9601 x 70B 30 24 
  9219 x 9B 13 17 
  IMS-9B x GMPR 65 29 15 
  9B x IS 14384 2 5 
  296B x GMPR 65 10 9 
  27B x IS 14384 3 1 
  70B x GMPR 65 9 10 
  SVD-9601 x 296B 20 24 
  SVD-9601 x 14B 26 18 
  IS-14332 x 14B 2 - 
  27B x GMPR-65 23 4 
  9219 x 70B 36 37 
  IS-14332 x 27B 4 2 
  IS 14332 x 296B 2 6 

 
B) Restorer Development  
Generation Names of  Crosses Progenies planted No. of sel . made 
F5 SPV 669 x P Moti 15 6 
 SPV 669 x AKSV 13R 30 5 
 ICSR 89058 x RS 673 18 11 
F7 GMPR 4 x SPV 1022 x SPV 1388 x RS 673 6 2 
 C 43 x IS 3977 9 - 
 AKR 342 x Ind 12 15 6 
F9 GM 9181 x SPGM 94008 B x SPV 1333 11 2 
 GM 9181 x GM 92191 4 2 
 GM 9181 x ICSR 108-2 6 3 
F10 AKENT 8.2 x AKGHMR 20 7 5 
 SPV - 1033 x -GMPR 4 x SPV - 1039 x -ICSV 

702 x -SPV 678 
7 2 

 AKGMR 9 x PSR 23 4 1 
 ICSR 76436 x SPV 1447 15 7 
 NSV 13 x SPV 1033 x GMPR 4 x 1817 tan  4 1 
 SU- 556 x 775 x -ICSR 89081 x 58581 3 2 
 SU-556 x SPV -775 x -CB 1033 x -GMPR 4 40 3 
 
Shootfly Breeding Programme 
 
A) Male Sterile Development 
Generation  Names of  Crosses No. of Progenies planted No. of selections made 
F5 ICS- 439B x 243B 4 - 
 439B x 14B x 94008B 13 2 
 14B x 94008B x IMS-9B 2 1 
B) Restorer Development  
F8  ICS- 70B x 45 – 40 12 4 
 ICS 52B x 104B x AKENS- 8.2 6 4 
F10 AKENT- 8.2 x AKGMR- 9 1 - 
 SU-556 x SPV -775 4 2 
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Generation  Names of  Crosses No. of Progenies planted No. of selections made 
 89081 x 58581  4 - 
 CB- 1033 x GMPR- 4 1 - 
 556 x 775 x 89081Nx 58581 1 - 
 556 x 775 x 1033 x GMPR- 4 10 - 
 556 x 775 x AKGMR- 9VPSR- 23 17 3 
 AKENT – 8-2 x GJ – 40 2 2 
 HR – 90012 x GJ – 40 6 - 
 SU-556 x SPV -775 x 94008B x 1333  3 3 
F7 Kh Local x SPV - 1404 4 2 
 RS- 673 x SPV- 1201 x -ICSR – 104 I 2 - 
 PVK- 801 x AKR 150 2 1 
 SPV- 1404 x SVD- 9601 1 - 
 AKR - 73 x B-58581 x SPV- 881 6 2 
 Kh. Local x AKENT - 8-2 x AKGMR- 20-6 1 - 
F5 SPV -669 x IS- 2205 25 2 
 SPV – 669 x SPV- 504 25 6 
 
Grain Breeding 
A) Male Sterile Develop ment  

Generation Names of Crosses No. of Progenies planted No. of selections made 
F3 9B X70B 9 2 
 B x 296B 5 3 
 14B x 27B 9 2 
 14B x 70B 6 14 
 14B x 9B 16 3 
 14B x 296B 8 - 
 70B x 27B 13 6 
 2219B x 70B 11 10 
 2219B x 42B 7 3 
 2219B x AKMS- 30B 15 22 
 296B x 30B 3 - 
 30B x 70B 70 43 
 30B x 42B 2 - 
 14B x ICS\13B 6 - 
F4 SPA- 3B x AKMS- 69B 55 65 
 2219B x AKMS- 42B 35 28 
 AKMS – 28B x AKMS- 69B 51 30 
In addition to the above B lines, following pairs in different backcross generations showing full sterility are also 
available with this center.  
 
Backcross generations                 No. of pairs 
1. BC1-                                              48 
2. BC2-                                              49 
3. BC3-                                              28 
4. BC5-                                              66 
 
B) Restorer Development 
Generation Names of  Crosses No. of Progenies planted No. of selections made 

F3 -  F 4 30B x AKR – 436 - 29 
 AKR - 4262 x 70 B - 40 
 30 B x AKR – 422 - 7 
 30B x 89058 - 23 
 RS- 673 x 70B - 16 
 RS 673 x 30B - 18 
 AKR 436 x 42B - 10 
 AKMS- 14B x RS- 673 - 8 
 2219B x RS- 673 - 11 
 2219B x STR – 293 - 21 
 2219B- x AKR436 - 14 
 2219B x AKR- 426-2 - 8 
 AKR 422 x 70B - 16 
F3 -  F4 AKR - 422 x 89058 - 22 
 RS- 673 x 89058 - 32 
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Generation Names of Crosses No. of Progenies planted No. of selections made 
 STR- 293 x AKR- 426-2 - 35 
 AKR - 436 x RS- 673 - 30 
 89058 x RS- 673 - 40 
 STR- 293 x 89058 - 36 
 AKR - 426.2 x 89058  - 28 
 STR- 293 x RS- 673 - 18 
F5 14B x SPV- 504 1 - 
 14B x CS- 3541 6 2 
 AKR - 354 x 14B 2 1 
 AKENT- 1 x AKMS- 14B - - 
 AKR - 354 x 3541 1 - 
 AKR - 73 x AKR- 354 1 - 
F8 SPV- 14199A3R x C- 43 5 2 
 14199A3R x 4R-9006 - - 
 14199A3R x ICSR- 89058 3 1 
 RS- 67 x RM - 14 4 3 
 SP- 14075A3R x RS- 585 1 - 
 14199A3R x ICSR- 77014 - - 

 
New Crosses:  Following new crosses were made during kharif 2008 
 

F0 R x R  F0  B x B  
1 SPV- 1616 x ICSR- 43911-3 1 296B x 70B 
2 CSV-17 x ICSR- 43407 2 14B x 70B 
3 CSV-17 x ICSR- 43413 3 2219B x 14B 
4 CSV-17 x AKR- 456 4 27B x 9B 
5 SPV- 1616 x ICSR- 98032 5 70 x 27B 
6 SPV- 1616 x ICSR- 43407   
7 SPV- 1616 x ICSR – 89028   
8 ART- 1023 x ICSR- 43911.3   
9 ART- 1019 x ICSR- 43689   
10 AKR- 150 x ICSR- 89058   

 
Coimbatore 
I. Development of dual purpose sorghum variety 
A. Varieties under advanced trials 
S. 
No 

Variety Pedigree Status Special features 

1. TNS 603 BSR1 x VMS 98001 AICSIP (AVHT) and ART 
in Tamil Nadu State 

Medium duration (105-110 days), tall growing dual purpose variety. 
Moderately resistant to shootfly, Stemborer with semi loose panicle 

2. TNS 598 APK1 x TNS 291 AICSIP (AVHT late kharif) 
and ART in Tamil Nadu 
State 

Early (100-105 days), tall growing dual purpose variety. 
Moderately resistant to shootfly and Stemborer 

3. TNS 599 APK1 x TNS 291  AICSIP (IVT dual) and 
ART in Tamil Nadu State  

Early (100-105 days), tall growing dual purpose, moderately 
resistant to shoot fly and stem borer 

4. TNS 607 CSV15 x SPV 1536 AICSIP(IVT) (Grain) and 
MLT in TNAU 

Medium duration (110 days), medium tall grain sorghum with 
medium sized pearly white grain 

5. TNS 609 CSV x SPV 1536 AICSIP, IVT (grain) Early (100 days), tall growing grain sorghum with semi compact 
ear head, moderately resistant to shoot fly 

6. TNS 612 CSV15 x SPV 1422 AICSIP, IVT (dual) Early (100 days), tall growing dual sorghum, moderately resistant 
to shoot fly 

 
B. Breeding for drought tolerant dual purpose sorghum with good fodder quality:  A national breeding 
programme was initiated with an objective to develop drought tolerant dual sorghum variety with superior 
fodder quality by involving high yielding national varieties, drought tolerant donors and superior fodder verities. 
Selection and generation advancement was made at different locations including Coimbatore. A total of 71 
selections of F6 generation were raised during kharif 2008 for further selection. The promising lines identified 
are given below. 
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Promising F6  selections in dual sorghum lines (Dr. A.V. Umakanth) 
 

S. 
No. 

 

Entries Days to 
flow. 

Day to 
Maturity 

 

Plant 
height 
(cm) 

Ear head 
Length 

(cm) 

No. of 
leaves 
/plant 

Leaf 
length 
(cm)  

Leaf 
breadth 
(cm) 

Grain  
weight 

(g/plant) 
1 CSV 15 X SPV 1474 -  4 - 2  - 1 65 105 243 28 11 72 7.2 58 
2 CSV 15 X B 35 -  4 - 1 -  1 66 101 265.5 26 12 75 7.2 68 
3 SPV 1022 X SPV 1474 - 2 -  1 - 1 61 106 239 25 11 89 8.4 76 
4 SPV 1022 X SPV 1474 - 7 -  2 - 1 68 103 230.5 21.5 11 84 10.1 74 
5 COS 28 X CSV17 - 5 -  2 - 1 69 104 252.5 24.5 10 75 8.5 65 
6 CO 26 X I 12 -  1  - 1 -1 69 104 238 25 10 82 9.2 60 
7 CO 26 X SPV 1474 - 2 - 2  - 1 70 110 218 25 11 69 7.2 56 
8 CO 26 X SPV 1474 - 4 - 1  - 1 69 104 228.5 22.5 11 71 7.2 60 
9 CO 26 X SPV 1474 - 8 - 2  - 1 67 102 243.5 26.5 12 82 7.2 66 
10 CO 26 X SPV 1474 - 8 - 2  - 2 66 101 228 29 11 74 8.2 58 
11 CO 26 X S 35 -  3 -  2 -  1 68 103 186 22.5 10 87 10.4 55 
12 PC 5 X B 35 –  3 -  1 - 1 67 102 182 24 11 84 8.4 60 
13 PC 5 X B 35 –  9 -  1 - 1 66 101 227.5 21 12 72 5.5 55 
14 PC 5 X I 12  - 5 -  1  - 1 67 102 252.5 20.5 9 87 7.2 60 
15 PC 5 X SPV 1474 - 5  -  2 -  2 67 102 245 32 12 81 7.4 62 
16 PC 5 X SPV 1474 - 5  -  3 -  1 69 104 274.5 21.5 12 74 6.4 58 
17 PC 5 X SPV 1474 - 7  -  1 -  1 70 110 235.5 31 11 91 10 60 
18 GJ 38 X I 12 -  6 - 2 -  1 69 104 204.5 23 12 81 9.2 56 

 
C. Effecting new crosses for evaluation of varieties:  The following are the fresh crosses effected during 
2008 -09 with the objective of developing varieties with high yield and resistant to major pests & diseases. 
 
Fresh crosses effected during 2008-09 

S.No. Cross Combination Objective  S.No. Cross Combination Objective 
1. CO 26 x IS 625 GM resistance  13. CO 26 x IS 185217 Stem borer  
2. CO(S) 28 x IS 625  GM resistance 14. CO(S) 28 x IS 18527 Stem borer  
3. TNS 603 x IS 625  GM resistance 15. TNS 603 x IS 18527 Stem borer  
4. CO 26 x IS 2501 GM resistance 16. CO 26 x EP 57 Shootfly resistance  
5. CO(S) 28 x IS 2501 GM resistance 17. CO(S) 28 x EP 57 Shootfly resistance  
6. TNS 603 x IS 2501 GM resistance 18. TNS 603 x EP 57 Shootfly resistance  
7. CO 26 x IS 604 Stem borer  19. CO 26 x EP 60 Shootfly resistance  
8. CO 28 x IS 5604 Stem borer 20. CO(S) 28 x EP 60 Shootfly resistance  
9. TNS 603 x IS 5604 Stem borer 21. TNS 603 x EP 60 Shootfly resistance  
10. CO 26 x IS 18517  Stem borer 22. CO 26 x EP 58 Shootfly resistance  
11. CO(S) 28 x IS 18517 Stem borer 23. CO(S) 28 x EP 58 Shootfly resistance  

12. TNS 603 x IS 18517 Stem borer   

 
II. Development of high yielding sorghum hybrids 
A. Hybrids in Advanced Trials 
 

S.No. Hybrid Status Special features 
1. TNSH 482 AICSIP( IHT) and  ART in Tamil 

Nadu State 
Early (100-105 days) with semi compact ear head 
and bold seeded 

2. TNSH 483 ART in Tamil Nadu State Early (100-105 days) with semi compact ear head 
and pearly white bold seeds 

 
B. Development of new Hybrids: A total of 48 new hybrids were synthesized by involving elite A lines viz., 
ICSA 6, ICSA 215, ICSA 275, ICSA 339, ICSA 739, ICSA 733 and ICSA 745 and elite R lines. Th ese hybrids 
were evaluated during summer 2008 for their yield superiority over the check, COH 4. The following hybrids 
have been identified for their yield superiority. 
 
Promising Hybrids in Evaluation 

S.No. Name of promising hybrid Grain yield(kg/ha) % increase over the check 
1. TNSH 587 (ICSA 745 x ICSR 89017) 5650 33.16 
2. TNSH 588 (ICSA 6 x ICSR 700) 5558 30.09 
3. TNSH 589 (ICSA 6 x SP 61504) 5250 23.73 
4. TNSH 590 (ICSA 6 x ICSA 89020) 5110 20.19 
5. TNSH 591 (ICSA 275 x ICSR 89020) 5100 20.00 
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C. Breeding B and R lines for shoofly, grain mold and leaf diseases:  Sorghum parental line improvement 
for shoot fly, grain mold, and leaf diseases besides for yield improvement was initiated during 2007, under 
National Crossing block. The elite parental lines of high yielding hybrids were crossed with resistance donors 
and the F2 generation material was evaluated for selection during kharif 2008. Promising resistant progenies 
were identified and selfed. The selection details are given below. 
 
National Crossing Block: Selection in F2 (B and R line improvement) 
 

S.No. Entry No. of plants selected S.No. Entry No. of plants selected 
1 08 B SF 17 5 13 08 R GM 08 5 
2 08 B SF 08 5 14 08 R GM 09 5 
3 08 B SF 17 5 15 08 R GM 10 5 
4 08 B GM 03 5 16 08 R GM 11 5 
5 08 B GM 06 5 17 08 R GM 12 5 
6 08 B GM 08 5 18 08 R Agr 04 5 
7 08 R X SF 03 5 19 08 R Agr 06 5 
8 08 R X SF 08 5 20 08 R Agr 16 5 
9 08 R LD 03 5 21 08 R Agr  18 5 

10 08 R LD 04 5    
11 08 R LD 06 5    
12 08 R GM 07 5    

 
III. A. Development of sweet sorghum hybrids for fuel ethanol production:  Sweet sorghum has become 
one of the promising crops for fuel ethanol production owing to its high biomass production and accumulation 
of fermentable sugars. A total of 33 sweet sorghum hybrids were synthesized using male sterile lines ICSA 6, 
ICSA 215, ICSA 745, ICSA 339, ICSA 95, ICSA 744, and AKMS 14A. The sweet sorghum lines SSV 84, RSSV 
9, SS 1094, SS 141, ICSV 89106, SS 917, SS 951, SS 450, SS 262, SS 449, and SS 177 were used as 
restorer lines. Among the hybrids, ICSA 6 x SSV 84, ICSA 215 x SSV 84, ICSA 739 x SSV 84, ICSA 745 x 
RSSV 9, ICSA 95 x SS 450, and ICSA 95 x SS 917 were found to be promising with high biomass yield and 
brix value.  
 
B. Evaluation of NRCS bred sweet sorghum hybrids:  A total of 202 sweet sorghum hybrids synthesized by 
NRCS, Hyderabad were evaluated for the cane yield and juice quality attributes during kharif 2008 at 
Coimbatore. All the biometric and quality attributes were recorded and analyzed. The promising sweet sorghum 
hybrids identified are given below . 
 
Promising sweet sorghum hybrids developed by the NRCS  
 

S.No. Entry No. Days to 50% 
Flowering 

Plant height 
(cm) 

Brix % Fertility 
status 

No. of plants 
/plot 

Stalk yield 
(kg/plot) 

1 4 65 277 15.00 F 26 9.420 
2 12 70 255 11.00 F 26 9.630 
3 15 72 230 9.00 F 26 9.790 
4 44 70 264 12.00 F 26 9.650 
5 45 65 294 11.00 F 25 8.200 
6 51 64 312 14.00 F 24 12..070 
7 62 68 317 14.00 F 24 10.680 
8 85 70 300 10.00 F 25 12.520 
9 94 63 289 18.00 F 24 10.100 

10 96 62 341 16.00 F 25 9.100 
11 98 63 299 13.00 F 24 13.930 
12 101 70 200 15.00 F 24 9.650 
13 102 60 306 20.00 F 25 17.400 
14 105 68 288 14.00 F 24 10.380 
15 113 64 317 13.00 F 25 9.900 
16 141 61 254 11.00 F 26 9.900 
17 155 63 282 15.00 F 25 9.080 
18 161 63 315 10.00 F 25 10.970 
19 167 64 228 15.00 F 25 9.900 
20 174 65 276 20.00 F 24 10.300 
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S.No. Entry No. Days to 50% 
Flowering 

Plant height 
(cm) 

Brix % Fertility 
status 

No. of plants 
/plot 

Stalk yield 
(kg/plot) 

21 176 64 295 17.00 F 23 9.200 
22 183 60 248 11.00 F 23 9.200 
23 191 61 186 15.00 F 24 9.290 
24 196 62 285 17.00 F 24 9.240 
25 198 61 286 20.00 F 23 10.080 
26 199 60 300 15.00 F 26 9.070 
27 202 65 200 19.00 F 24 10.490 

 
Udaipur 
 
Evaluation of germplasm lines- kharif 2008 
 

S. 
No. 

Accession 
No. 

Days 
to 50 
% fl. 

Plant 
Ht. (cm) 

Leaf 
lnt. 

(cm)  

Leaf 
wt. 

(cm)  

Grain 
yld /pl . 

(g) 

S. 
No. 

Accession 
No. 

Days to 
50 % fl. 

Plant 
Ht. (cm)  

Leaf lnt. 
(cm) 

Leaf wt . 
(cm) 

Grain 
yld /pl . 

(g) 
1 IS 1219 45 270 55 5.5  12 31 IS 2392 60 290 72 9.5 26 
2 IS 2872 52 195 62 7.5  18 32 IS 11960 60 240 70 7 36 
3 IS 3168 46 185 58 9 18 33 IS 12782 53 240 55 6.5 30 
4 IS 3169 54 245 63 6.5  34 34 IS 12883 58 280 68 8 64 
5 IS 12722 55 210 50 7 30 35 IS 19117 58 220 63 8 22 
6 IS 12835 56 215 50 8 24 36 IS 19153 65 290 105 10.5 36 
7 IS 14326 55 205 61 9.5  28 37 IS 22265 57 300 75 9 30 
8 IS 19053 57 230 73 8.5  30 38 SPV 37 65 340 76 6 54 
9 IS 19092 54 210 72 8.5  40 39 SPV 96 55 170 79 8 60 
10 IS 20761 47 250 60 6 30 40 SPV 446 66 260 90 7 44 
11 IS 21863 47 215 58 6 22 41 SPV 541 65 270 74 8.5 64 
12 IS 22233 54 220 66 8 44 42 SPV 602 63 215 77 9.5 44 
13 IS 22330 49 210 71 8.5  22 43 SPV 615 61 260 97 9.5 82 
14 IS 22332 51 220 60 5.5  22 44 SPV 750 67 310 85 7.5 78 
15 IS 22346 53 225 70 9 44 45 SPV 1293 65 280 88 9.5 68 
16 IS 24465 50 200 53 5 12 46 SPV 1025 65 295 91 8 58 
17 IS 24484 56 190 64 9.5  36 47 SPV 1153 65 270 91 8.5 56 
18 IS 2377 54 280 62 7.5  36 48 SPV 1167 67 225 90 8 56 
19 IS 3159 49 180 55 8.5  34 49 SPV 1247 60 280 85 7 42 
20 IS 6290 51 250 67 5.5  64 50 SPV 1248 63 270 94 7.5 90 
21 IS 8752 53 235 72 8.5  18 51 SPV 1267 65 220 100 9 14 
22 IS 13995 52 200 63 7.5  46 52 SPV 1279 63 235 81 7.5 58 
23 IS 21892 54 140 52 6.5  34 53 SPV 1283 63 255 98 9 92 
24 IS 22239 54 230 60 9.5  42 54 SPV 1295 61 210 95 9.5 40 
25 IS 22262 53 220 53 7.5  38 55 SPV 1328 63 320 94 8 56 
26 IS 22334 56 230 76 10.5 38 56 SPV 1341 65 205 72 7.5 34 
27 IS 22355 54 240 72 7.5  28 57 SPV 1346 - 265 86 9.5 NSS 
28 IS 24470 56 250 60 7.5  38 58 SPV 1400 64 240 96 7 20 
29 IS 1019 62 270 57 8 52 59 SPV 1436 66 295 88 9.5 52 
30 IS 1532 57 280 60 9 58 60 SPV 1437 67 270 77 8.5 58 

 
List of parents along with characteristic features used in crossing programme - Kharif 2008  
 

S.No. Parents Days to 50% 
Flowering 

Plant ht. 
(cm) 

No. of leaves 
/plant 

Grain 
yield/pl.(g) 

 Agronomically superior lines      
1 SU 663 (CSV 17) 51 170 10 64 
2 SU 556 (PJ 1430) 56 205 11 74 
3 SPV 772 62 255 12 88 
4 S 35 65 260 14 68 
5 ICSV 272 65 275 12 78 
6 ICSV 298 67 305 17 56 
7 IRAT 204 52 190 12 52 
8 IS 40110 59 300 15 56 
9 IS 18580 66 300 15 38 
10 IS 2312 52 250 11 22 
11 Raj. -13 Not germinated 
12 Raj -36 Not germinated 
13 IS 1724 51 185 11 40 
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List of new crosses/hybrids attempted during kharif 2008 

 
S. No. Cross / Hybrid S. No. Cross / Hybrid 

1 SU 1271 x CSV 17 18 CSV 17 X ICSV 298 
2 (EC 507856 x CSV 17) x (EC 507856 x SU 1080)  19 CSV 17 X SU 556 
3 SU 1270 x SU 1274  20 IS 2312 X IS 3159 
4 SU 1270 x CSV 17 21 SU 556 X IRAT 204 
5 SU 1270 X SU 1212 22 SPV 772 X S-35 
6 CSV 17 X SPV 772 23 IS 1215X IS 2872 
7 IS 3159 X IS 2312 24 S-35 X IS 18580 
8 IS 3159 X IRAT 204 25 ICSV 272 X IS 2312 
9 CSV 17 X IS 2312 26 IS 40110 X ICSV 272 

10 CSV 17 X ICSV 298 27 IS 21863 X IS 12722 
11 IS 1724 X IRAT 204 28 IS 20761 X IS 12722 
12 CSV 17 X IS 18580 29 IS 18580 X S-35 
13 IS 1724 X IRAT 204 30 SU 556 X CSV 17 
14 ICSV 298 X IS 40110  31 SU 556 X ICSV 272 
15 CSV 17 X IS 40110 32 IRAT 204 X IS 2312 
16 CSV 17 X S 35 33 IS 14326 X IS 19053 
17 CSV 17 X ICSV 272 34 ICSV 272 X IS 2312 

 
List of F1s planted in kharif 2008 

 
S. No. Cross S. No. Cross 

1 CSV 17 x SUR 1255 8. SPV 1730 x SUR 1221 
2 CSV 17 x SUR 1032 9. SPV  1753-3 x IS 25071  
3 SPV 772 x IS 9693 10.  SPV 1753 x SUR 1255 
4 SPV 772 x IS 13236  11.  SPV 1753-2 x SPV 772 
5 SPV 881 x SUR 1221 12.  SPV  1753 x SUR 1008  
6 SPV  1616 x IS 13236 13.  SPV  1754 x IS 25071 
7 SPV  1730 x SUR 1008   

List of crosses in different segregating generations (F2 to F7) evaluated during kharif 2008 
 

S.No Cross Selection criteria No. of Sel. made 
F2 Generation     
1 EC 1600 x SPV 1685 Early, dual purpose and agronomically good  24 
2 EC 507856 x SPV 1685 Very early (90 days maturity), insect resistant and agronomically good    15 
3 EC 507856 x CSV 17 Selected only early tan types   7 
4 EC 507856 x SU 1080 Selected only early tan types   6 
5 SPV 772 x SPV 1686 Early, dual purpose and agronomically good  17 
6 EC 507866 x SU 1251 Early, dual purpose and agronomically good  19 
7 SPV 1616 x SU 1013 Medium early, bold grain  18 
8 EC 507866 x CSV 17 Early with clean grain types  9 
9 SPV 772 x SPV 1702 Good biomass, dual purpose with medium bold grain   20 
10 SPV 772 x SPV 1754 Very early, dual purpose attributes   20 
11 SU 1205 x CSV 15 Tall segregants for forage and DP attributes   13 
12 EC 507870 x SU 1685 Medium early, promising segregants   11 
13 SPV 1702 x SPV 772 Very early  segregants (90-95 days maturity) 16 

S.No. Parents Days to 50% 
Flowering 

Plant ht. 
(cm) 

No. of leaves 
/plant 

Grain 
yield/pl.(g) 

14 IS 3159 48 165 10 44 
15 IS 21892 49 140 9 40 
16 IS 1019 56 260 11 52 
17 IS 11960 52 230 13 54 
18 IS 19153 53 275 15 36 
19 IS 22239 53 205 9 46 
20 SPV 1754 66 250 13 80 
21 SPV 1774 66 360 13 48 
22 SPV 1779 66 370 12 100 
23 SPV 1730 65 320 11 80 
24 CSV 23 66 275 11 86 
25 SPV 1685 65 280 11 62 



3 Kharif grain sorghum-Basic and strategic research report-agm09.doc Page 24 of  63 

S.No Cross Selection criteria No. of Sel. made 
14 SPV 1753 x SPV 1526 Bold grain, medium early  16 
15 SPV 1753 x SU 1248 Bold grain, medium early  14 
16 EC 507870 x CSV 17 Early and tan types  15 
17 SU 1205 x CSV 17 Medium early segregants  8 
18 SU 1205 x SPV 881 Medium early segregants  12 
19 SPV 772 x CSV 17 Early segregants 13 
20 SPV 1600 x SU 1008 Medium early  10 
21 SPV 1753 x SU 1080 Selected only agronomically good segregating 4 
22 EC 507870 x HC 308 Rejected due to heavy diseases  - 
23 SPV 1686 x CSV 17 Selected early segregating with early maturity than CSV 17 8 
24 SU 1205 x SPV 1686 Rejected as agronomically poor   - 
25 SPV 1600 x SPV 881 Selected only agronomically good  6 
26 EC 507856 x SU 1140 Rejected as agronomically poor   - 
F3 Generation 
1 SPV 772 x SPV 1702 Good early, dual purpose  24 
2 SPV 772 x SPV 1698 Medium  early 5 
3 SPV 772 x CSV 17 Early selection  8 
4 SPV 881 x SPV 1702 Medium early 11 
5 EJ 9 x SPV 1430 Poor crosses, rejected  - 
6 EJ 9 x (SU 1 x S 300) Early, dual purpose  8 
7 Pb 12779-2 x SPV 1698 Medium early  9 
8 ICSV 272 x CSV 17 Early selections  9 
9 HC 300 x (MP 1 x Raj-2) Poor, rejected  - 
10 IS 18580 x CSV 17 Medium early  2 
11 S-35 x CSV 17 Early, dual purpose  9 
12 HC 308 x CSV 17 Medium early, dual purpose  8 
F4 Generation     
1 CSV 15 x HC 308 Selected early, agronomically good, DP   10 
2 CSV 15 x IS 40110 Medium early, DP 4 
3 CSV 15 x RSSV –9 Good agronomically, medium early, DP  14 
4 CSV 17 x IS 40 110 Medium early, DP 2 
5 CSV 17 x EJ 52  Rejected due to heavy diseases  - 
6 SPV 1355 x IS 40110 Early, medium plant height  8 
7 SPV 881 x ICSV 298 Good cross, DP, Early  8 
8 SPV 881 x S – 35 Medium early to early segregants  6 
9 SPV 881 x ICSV 272 Selected early with maturity of CSV 17  10 
10 SPV 1526 x IS 2312 Selected insect resistant lines  agronomically better  8 
11 SPV 1472 x IS 2312 Selected tan, agronomically superior and insect resistant  10 

 
F2 Material under National Crossing Block from NRCS (B x B and R x R lines) at Udaipur center- kharif 2008 
 

S. No. Entry Trait No. of 
sel. 

Remarks 

B x B crosses     
1 08B SF 01 Shootfly  10 
2 08B SF 02 Shootfly  10 
3 08B SF 13 Shootfly  7 
4 08B SF 14 Shootfly  5 
R x R crosses    
1 08R SF 01 Shootfly  9 
2 08R SF10 Shootfly  11 

1.  For shootfly, the crosses were evaluated under late 
planting conditions by the entomologist and the 
selections were made of segregants showing shootfly 
resistance along with agronomical superiority. 

3 08R LD01 Leaf disease 6 
4 08R LD02 Leaf disease 7 
5 08R LD05 Leaf disease 8 
6 08R LD09 Leaf disease 13 

2. For leaf diseases, the crosses were evaluated under 
artificial epiphytotic condition by the pathologist, 
however the segregants showing Tan reaction 
segregants with agronomical superiority were selected.  

7 08R Agro01 Yield  5 
8 08R Agro09 Yield  13 
9 08R Agro12 Yield  12 
10 08R Agro13 Yield  11 

3. Crosses were evaluated for agronomical superiority 
particularly for yield and selections were made on the 
basis of per plant yield (90-110 g.).         
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Station Varietal Trial (SVT-I) grain - kharif 2008: Performance of superior varieties 
                       

S. 
No. 

Variety Pedigree Days to 50 
% flowering 

 

Days to 
maturity 

 

Plant 
height 
(cm) 

*Green 
fodder yield 

(q/ha) 

Dry fodder 
yield (q/ha) 

Grain 
yield 

(kg/ha) 
1 SU 1317 (SPV 1064 X SU 582) x SU 663 67 99 285 548 282 4993 
2 SU 1318 SPV 1518 x SU 663 65 98 283 504 296 5178 
3 SU 1320 SPV 1334 x SPV 1329-1 66 99 282 519 291 5230 
4 SU 1330 ICSV 298 x SPV 1329 63 94 280 474 272 5326 
5 CSV 15 Check 65 96 276 422 253 5015 
6 CSV 23 Check 68 99 277 519 317 4163 
7 SPV 1616 Check 66 96 289 541 303 4296 
8 PJ 1430 Check 61 94 194 356 199 3881 
  SEm+      44.187 30.016 324.91 
  CV %      16.831 19.801 14.21 
  CD p=0.05      126.996 86.265 933.79 

*Green fodder yield recorded at the time of harvest  
 
Station Varietal Trial (SVT -II) grain -  kharif 2008: Performance of superior varieties   
 
S. 
No. 

Variety Pedigree  Days  
to 50 % 
flowering 

Days to 
maturity 
 

Plant  
height  
(cm) 

*Green 
fodder yield 
(q/ha) 

Dry fodder 
yield 
(q/ha) 

Grain  
yield 
(kg/ha) 

1 SU 1333 ICSV 298 X GM 973445-1 63 95 311 459 252 4733 
2 SU 1334 SPV 1329 X SPV 1201-1 62 96 305 467 337 4481 
3 SU 1340 SU 663 X 77029-3 63 98 258 422 245 6896 
4 SU 1343 SPV 1022 X ICSV 272-3 66 98 266 452 315 5222 
5 CSV 15 Check  64 98 276 422 272 4319 
6 CSV 23 Check  69 98 277 518 311 2763 
7 PJ 1430 Check  61 95 293 289 160 2919 
8 SPV 1616 Check  63 96 194 459 288 4793 
 SEm+     1.21 1.293 400.515 
 CV %     10.81 18.240 18.333 
 CD at 5 %     77.59 82.762 1153.747 
*Green fodder yield recorded at the time of harvest  
 
Station Parental Trial (SPT) -  kharif 2008   

S. 
No. 

SU No. Days to 50% 
Flowering 

Days to 
maturity 

Plant ht. 
(cm) 

Grain 
yield/plant (g) 

Rank 

1 SUR 1008 57 88 185 94 3 
2 SUR 1013 53 86 260 84 5 
3 SUR 1032 54 86 180 64 10 
4 SUR 1219 55 86 195 58 12 
5 SUR 1221 55 86 275 106 1 
6 SUR 1256 52 82 150 46 13 
7 SUR 1257 55 86 230 86 4 
8 SUR 1033 54 86 185 62 11 
9 SUR 1307 61 90 230 - - 
10 SUR 1311 57 88 250 82 6 
11 SUR 1312 54 86 300 80 7 
12 SUR 1315 51 86 280 78 8 
13 SUR 1316 51 86 220 46 14 
14 AKR 150 (C) 58 87 275 100 2 
15 SU 556 (C) 53 86 200 70 9 
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List of entries developed by Udaipur center and planted at OSN Warangal (AP) for seed multiplication - 
rabi 2008 

S. No. Entry S. No. Entry S. No. Entry 
1 SMU1 11 SU 1270 21 SU 1321 
2 SPV 1753 12 SU 1271 22 SU 1330 
3 SU 1080 13 SU 1272 23 SU 1333 
4 SU 1175 14 SU 1273 24 SU 1337 
5 SU 1205 15 SU 1274 25 SU 1340 
6 SU 1211 16 SU 1288 26 SU 1343 
7 SU 1212 17 SU 1294 27 SU 1754 
8 SU 1227 18 SU 1317    
9 SU 1228 19 SU 1318     
10 SU 1241 20 SU 1320     

 
List elite x elite crosses attempted during Rabi 2008-09 at Warangal  

S. No. Cross / Hybrid  S. No. Cross / Hybrid  
List of elite x elite crosse s successfully attempted during kharif 2008 

1 SU 1340 x SU 1228 19 SU 1317 X SPV 1754 
2 SU 1340 x SU 1320  20 SU 1317 X SU 1343 
3 SU 1340 X SU 1080 21 SU 1317 X SU 1330 
4 SU 1333 X SU 1080 22 SU 1080 X SU 1337 
5 SU 1333 X SU 1241 23 SU 1080 X SU 1294 
6 SU 1333 X SU 1340 24 SU 1080 X SU 1241 
7 SU 1337 X SU 1333 25 SU 1228 X SPV 1753 
8 SU 1318 X SU 1337 26 SU 1228 X SU 1241 
9 SU 1343 X SU 1337 27 SU 1228 X SU 1175 

10 SU 1343 X SU 1080 28 SU 1228 X SU 1227 
11 SMU 1 X SU 1228 29 SU 1228 X SU 1211 
12 SU 1317 X SU 1228 30 SU 1228 X SU 1270 
13 SU 1317 X SMU 1 31 SU 1228 X SU 1273 
14 SMU 1 X SU 1294 32 SU 1228 X SU 1271 
15 SU 1317 X SPV 1753  33 SU 1228 X SU 1288 
16 SU 1080 X SU 1753 34 SU 1241 X SU 1228 
17 SU 1080 X SU 1228 35 SU 1241 X SU 1175 
18 SU 1080 X SPV 1754   

 
Deesa 
Genetic Resources:  One hundred fifty eight forage and 47 dual type germplasm lines were evaluated in 
augmented block design for study of their variability and selection for further breeding programme. Out of them, 
27 best lines viz., IS -3365, IS -3219, CH-3, IS-3215, IS-3231, IS-3192, IS18417, IS-698, IS -3274, EJ-10, IS-
697, IS-3279, IS-3374, IS-703, IS-3321, IS-696, IS-3341, IS-3229, IS -3284, IS -3230, IS-3191, IS-3328, IS-
3342, S-3289, IS3922, IS-3260, and IS-2887 were selected  for forage purpose and 17 best lines viz., IS-
15448, IS -13437, IS-27395, IS -25097, IS-1152, IS-1331, RAJ-35, GDS-6, SPV-1685, SPV-1730, IS -26866, IS-
25071, IC-372599, NSS-7995, GDS -7, IS -26871, and GDS -2 were selected for dual purpose. These selected 
lines will be used in further breeding programme.  
  

Variability in Germplasm 
Characters Range 

 Forage Dual 
Days to 50% flowering  47.0-94.0 60-88 
Plant height (cm) 98.3-290 82-250 
No. of leaves per plant 4.0-16.5 4.2-13.2 
Leaf length (cm) 28.0-75.0 50-76.2 
Leaf breath (cm) 2.5-8.0 4-9.7 
Stem diameter (cm) 0.6-4.6 - 
Leaf stem ratio 0.081-0.858 - 
Green fodder yield per plant (g) 25.6-435.5 6.2-37.8 
Dry fodder yield per plant (g) 9.2-182.5 33.4-237.2 

 
Genetic enhancement:  Selection was practiced in segregating generations provided by NRCS for desirable 
genotypes as per objectives. The 9 F2 materials of B and R lines were evaluated for selection of the shoot fly 
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resistance and high yield lines. About 66 superior plants were selected as per objectives and will be evaluated 
in next season . Six crosses supplied by PI, Plant breeding and PI, Dual purpose were evaluated for  their 
agronomical superiority and drought resistance, and out of them about 50 plants were selected for further 
evaluation. 
 
State trials: Seven state trials viz., small scale varietal trial (dual), large scale varietal trial (dual), small scale 
varietal trial (early), large scale varietal trial (medium), large scale varietal trial (early), large scale varietal trial 
(fodder single cut-early) and small scale varietal trial (fodder single cut- early) were evaluated at the center and 
data was sent to main sorghum research station, NAU Surat. 

 
Research results 
 

Trial No. Trial name Entry Nos. Best entries  Remarks  
Station Trials  

Grain: SR 2795, SR 2803,  Best check 
SR 2812, SR 2805 Grain:  GJ-41 

Br. T. 1 0 Small Scale Varietal 
Trial-  Dual (SSVT D) 

14 

Fodder: Nil Fodder: CSV- 15 
Grain: Nil Best check: Grain:  CSV-15 
Fodder:  Fodder :CSV-1 5 
SR 1904   

Br. T. 11  Large Scale Varietal 
Trial – Dual (LSVT D)  

8 

 SR 1690   
Grain: Best check: Grain:  GJ-41 
 SR 2817 Fodder: GJ-39 
Fodder:   
 SR 2717-1   
SR 2793   
SR 2797   
SR 2842   

Br. T. 12 Small Scale Varietal 
Trial  (E)  

14 

SR 2847   
Grain: Best check: Grain:  GJ-42 
 Nil Fodder: GJ-42 
Fodder:   
SR 1115-1, SR 1664 SR 1666, SR 
1679  

  

SR 1900    
SR 2820    

Br. T. 13 Large Scale Varietal 
Trial (M)  

12 

SR2824   
Grain: Best check: Grain:  GJ-41 
SR 2839 (NS) Fodder: GJ-39 
Fodder:   

Br. T. 14  Large Scale Varietal 
Trial (E) 

10 

SR 1663 (NS)   
Green fodder: SRF-288 Best check: 
SRF-1663 GFS-5 
Dry fodder:   
SRF-1663   

Br. T.  15 Large Scale Varietal 
Trial  Fodder Single 
cut- Early (LSVT SC- 
E) 

8 

SRF-288 (NS)   
Green fodder: SRF-319 Best check: 
Dry fodder: Green fodder: CSV-21 F 
SRF-319 Dry fodder: 

Br. T.  16 Small Scale Varietal 
Trial  Fodder Single 
cut- Early (SSVT 
SC- E) 

8 

  GFS-5 
Station Trials  
Br. T.  17 Germplasm Evaluation Trial for 

Forage  
IS-3365, IS-3219, CH-3, IS-3215, 
IS-3231, IS- 3192, IS18417, IS-698, 
IS-3274, EJ-10, IS-697, IS-3279, 
IS-3374, IS-703, IS-3321, IS-696, 
IS-3341, IS-3229, IS- 3284, IS-
3230, IS-3191, IS-3328, IS-3342, 
S-3289, IS3922, IS-3260 and IS-
2887 

 Germplasm selected  on the 
basis of green and dry fodder 
yield per plant 
 
 
 
 

IS-15448, IS-13437, IS- 27395, IS-
25097, IS- 1152, IS-1331, RAJ-35, 
GDS-6, SPV-1685, SPV-1730, IS-
26866, IS-25071, IC-372599, NSS-
7995, GDS-7 

Germplasm selected  on the basis 
of grain  and dry fodder yield per 
plant 

Br. T.  18 Germplasm Evaluation Trial for Dual  

IS-26871 and GDS-2  



3 Kharif grain sorghum-Basic and strategic research report-agm09.doc Page 28 of  63 

Trial No. Trial name Entry Nos. Best entries  Remarks  
Crosses Evaluated supplied by NRCS 
Br. T. 19 Evaluation of F2s for cross with new 

germplasm for  agronomic 
superiority and grain mold 
resistance at various centers 

34 selections Annx. I 

Br. T. 20 Sharing of F2  material under 
coordinated breeding efforts 

16 selections Annx. I 

Br. T. 21 Material under national crossing 
block 

66 selections Annx. I 

 
Annx. I: Crosses evaluated (F2s) 

 
S. 
No 

Pedigree Purpose Sel. 
made 

Comments 

1 SPV-1616 x  (IS-73210 x SPV-1428) x 
Indore-12 

Drought 10 Early maturity with good yield potential 

2 IS-22557 x  Indore-12 Drought 6 Early maturity , good yield potential and dwarf type 
3 SPV-1624 X Somapur local  Agron 6 Tall and dual purpose 
4 SPV-1600 X Somapur local  Agron 7 Tall , good for dual purpose attributes 
5 SB7001 X  IS 7528  Agron 3 Early, dual purpose and good yield potential 
6 DSV-6  X  Somapur local  Agron 4 Tall, dual purpose and good yield potential  
7 SPV-772 X SPV-1754  Agron 6 Early, dual purpose and good yield potential and tan  
8 CSV-15 X S-35 Drought 8 Early, good yield potential and tan type 

 
Dharwad  
Testing of Private Hybrids in Karnataka for kharif 2008. 

S. 
No.  

Company Entries  Grain 
Yield 
kg/ha) 

Fodder yield 
(kg/ha) 

Plant  
height  
(cm) 

Days to 
flower 

1000 
grain wt. 

(g) 
1 Nusun Genetic Research Glow  5678 14967 212 69 25.8 
2 Nuziveedu Seeds NSH 27 5633 21415 191 68 29.8 
3 National Check CSH 16 5478 12333 206 66 27.1 
4 Dhaanya Seeds, Hubli 4334 5230 20819 205 66 28.4 
5 Nath Biogene (I) Ltd Amarnath 5211 13978 221 65 24.5 
6 Nath Biogene (I) Ltd Amarnath 5211 18474 198 71 26.8 
7 National Check CSH 14 4915 17230 193 60 23.1 
8 JK Seeds JKSH 22 4807 11956 208 69 24.5 
9 Shakthi Seeds Pvt. Ltd., 8283 4789 24163 202 79 30.1 
10 Swagath Seeds Pvt. Ltd.,  SJH 99 4607 10219 208 61 27.8 
11 Ganga Kauveri Seeds  GK 4013 4570 22159 166 69 28.4 
12 Yaganti Seeds  Laxmi 369 4052 9374 197 68 25.8 
13 Nuziveedu Seeds NSH 36  3878 8444 198 70 26 
14 Pravardhan Seeds  PSH 396 3685 9563 203 70 19.1 
15 Pravardhan Seeds  PSH 511 3630 12189 204 70 19.9 
16 Shakthi Seeds Pvt. Ltd., 8282 3519 11219 210 69 23.6 
17 Swagath Seeds Pvt. Ltd.,  SJH 1 3122 7870 170 65 32.9 
    CD at 5% 575 4155 NS 1.9 1.54 
    CV % 19 38  6.2 13.5 

 
Fifteen private sector hybrids were evaluated under University testing fee mode. None of the private sector 
hybrids were significantly superior to public sector hybrid, CSH 16. However, out of 15 private sector hybrids 

S. No.  Cross No. of Sel. 
made 

Comments 

1 08B SF01 2 Selection based on long panicle,  no shoot fly infection   
2 08B SF02 6 Long panicle, no shoot fly infection   
3 08B SF18   No selection Heavy diseased, poor performance 
4 08R SF01 5 Long panicle, no shoot fly infection 
5 08R SF09 5 Long panicle,  no shoot fly infection 
6 08R Agr07 9 Pearly white grain, compact ear head, good yield potential 
7 08R Agr11 12 Bold seeded, long and compact ear head 
8 08R Agr19 16 Pearly white grain, compact ear head, good yield potential and bold seeded 
9 08R Agr20 11 Long and compact ear head 



3 Kharif grain sorghum-Basic and strategic research report-agm09.doc Page 29 of  63 

tested, only 5 hybrids were on par with CSH 16. Further, only 2 hybrids viz., Glow (Nusun Genetic Research) 
and NSH 27 (Nuziveedu Seeds) produced numerically higher grain yield of 5678 kg/ha and 5633 kg/ha  as 
against 5478 kg/ha of national check,  CSH 16,  where as hybrid 8283 of (Shakti Seeds) produced highest 
fodder yield of 24163 kg/ha. 
 
State Multilocation Varietal Trial (Performance of superior lines)  

 
 
Ten promising varieties including checks, DSV 2 & DSV 6 were evaluated over 5 locations of Dharwad, 
Hanumanhatti, Bidar , Bailhongal, and Devihosur. Bidar trial is vitiated due to unusual rains. At Dharwad no 
genotype was superior to this year released variety, DSV6. However, SVD 0105 produced highest grain yield 
(4130 kg/ha). Similar trend was noticed for fodder yield, where in SVD 0709 registered highest fodder yield of 
22726 kg/ha, and was on par with DSV 6. 
 
State Multilocation Hybrid Trial (Performance of superior hybrids) 

S. 
No. 

Entries  Grain  Yield 
(kg/ha) 

Fodder yield 
(kg/ha) 

Days to 
flower 

Plant  height 
(cm) 

1000 
grain wt. (g) 

1 DNA-1   x  SVD 0702  4108 9619 60 194 28.7 
2 DNA -1  x  SVD 0702  4022 6763 60 183 30.5 
3 DNA-1   x  SVD 0703  4011 7578 61 192 27.1 
4 AKMS 14 A  x  SVD 0703 3778 3037 60 178 26.7 
5 DNA-2   x  SVD 0702  3704 7796 69 193 28.8 
6 CSH 16 © 3645 7528 68 174 31.2 
 CD at 5% 844 2334 1.4 6.1 NS 

 
Under this trial, 10 promising hybrids including check, CSH 16 were evaluated in 5 locations viz., Dharwad, 
Hanumanhatti, Bailhongal, Devihosur & Bidar. There was significant difference among the hybrids for grain 
yield, but none of the test hybrids were significantly superior to the check. However based on average 
performance, the hybrid DNA-1 x SVD 0702  recorded numerically high grain and fodder yields  of  4108 kg/ha 
and 9619 kg/ha respectively against 3645 kg/ha grain and 7528 kg/ha fodder yield of check, CSH 16. 
 
Station Varietal Trial I: Performance of superior varieties 

S. 
No. 

Entry Grain yield 
(kg/ha) 

Fodder yield 
(q/ha) 

Days to 
50% flowering 

Days to maturity 

1. SVD 0711 3729 92 78 115 
2 SVD 0715 3711 98 74 112 
3 SVD 0726 3693 94 78 114 
4 SVD 0714 3656 92 75 115 
5 SVD 0712 3620 98 76 120 

DSV 6 © 3514 94 77 123 
SVD 0720 3473 84 75 121 

 CD 5% 585 17   
 CV % 15.5 19.6   

 
Eighteen varieties were tested in this trial along with check, DSV 6. None of the tested genotypes were 
superior to latest released genotype and check, DSV 6 for grain yield. The genotype  SVD 0711 produced 
highest grain yield of 3729 kg/ha followed by SVD 0715 (3711 kg/ha)  and SVD 0726 (3693 kg/ha) and the 
check, DSV6 (3514 kg/ha). All most all the varieties were on par with each other for fodder yield within a range 
of  84-98 q/ha.  
 

S.No.  Entries Grain Yield 
(kg/ha) 

Fodder yield 
(kg/ha) 

Days to flower Plant height 
(cm) 

1000 
grain wt. (g) 

1 SVD 0105 4130 21444 71 236 24.8 
2 SVD 0759 4089 16356 69 276 28.6 
3 SVD 0709 3990 22726 69 268 24.5 
4 SVD 0701 3973 19696 72 270 25.6 
5 DSV 6 © 3956 19530 67 245 27.4 
6 DSV 2 © 3733 17615 71 251 23.7 
 CD at 5% 526 3711 2.26 5.37 1.18 
 CV % 14.6 21.3 4.4 18.2 8.6 
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Station Varietal Trial II: Performance of superior varieties 
S.No. Entry Grain yield 

(kg/ha) 
Fodder yield 

(q/ha) 
Days to 
flower 

Days to maturity Plant 
Ht 

1. SVD 0742 3662 102 74 114 161 
2 SVD 0736 3582 96 75 117 230 
3 SVD 0731 3466 98 79 119 275 
4 DSV 6 © 3468 98 75 123 221 
5 DSV 2 © 2946 89 75 118 206 

 CD@ 5% 626 12    
 CV % 17.9 21.8     

 
Among sixteen varieties tested, none of them were superior to latest released check, DSV 6 for grain yield, but 
two genotypes were superior  to another check DSV 2. The genotype, SVD 0742 produced highest grain yield 
of 3662 kg/ha followed by SVD 0736 (3582 kg/ha) and SVD 0731 (3466 kg/ha).  
 
Station Varietal Trial III: Performance of superior varieties 

Entry Grain yield 
(kg/ha) 

Fodder yield 
(q/ha) 

Days to 
50% flowering 

Days to maturity 

SVD 0749 4168 83 73 123 
SVD 0707 4024 77 74 120 
SVD 0706 3546 70 69 121 
SVD 0747 3371 73 78 117 
DSV 6 © 3541 95 78 124 
CD 5% 437 12   
CV %  19.8 21.7   

 
Nineteen varieties were tested in this trial along with check, DSV 6. Only two genotypes, viz., SVD 0749 (4168 
kg/ha) and SVD 0707 (4024 kg/ha) were significantly superior to DSV 6 (3541 kg/ha). All the genotypes 
produced lower fodder yield than DSV 6. 
 
B and R line Trial: Performance of superior lines   
 

Developed B and R lines were tested for their grain and fodder yield potential. Grain yield ranged between 33 
and 44q/ha, whereas fodder yield ranged between 77 and 111 q/ha. 
 
Maintenance of local germplasm lines: Following local lines are maintained. Due to unfavorable season, 
observations are not recorded. 

 
S. No.  Genotypes S. No. Genotypes  S. No. Genotypes 

1 Somapur local  6 Hasiru jola  10 Gudgeri local  
2 Chicknarthi  7 Byhatti local  11 Nesargi local  
3 Bidar Local  8 Tevarmellihalli 12 Tengari jola  
4 Kalagunda local 9 Nandyal  13 Neeru jola  
5 Hattikunta     

 
Breeding material - Study of F1  material 

S.No. Cross No. of sel. S.No. Cross No. of sel. 
1 CSV15 x IS8607 1 20 2077B x IS8607 3 
2 CSV15 x  IS8283 1 21 SB7001 x IS27042 1 
3 CSV3541 x  IS18757 1 22 SPV1649 x  IS18757 2 
4 CVS3541 x  IS8607 2 23 SPV1649 x  IS8283 1 

S.No. Entry Grain yield 
(kg/ha) 

Fodder yield 
(q/ha) 

Days to 
50% flowering 

Days to maturity 

1 SVD 0751 4423 93 78 120 
2 SVD 0752 4300 111 79 116 
3 SVD 0753 4251 91 68 121 
4 SVD 0754 4233 108 76 117 
5 SVD 0755 4203 86 71 120 
6 SVD 0756 3899 86 69 116 
7 SVD 0757 3855 109 77 122 

 CSV 15 © 4023 92 75 120 
 DSV 6 © 4164 98 78 124 
 SB 401B © 3894 74 72 119 
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S.No. Cross No. of sel. S.No. Cross No. of sel. 
5 CSV3541 x  IS27042 2 24 SPV1624 x  IS27042 1 
6 SPV1600 x  IS8283 1 25 SPV462 x  IS18752 2 
7 SPV1600 x I S5685 1 26 2077B x  IS18757 1 
8 SPV1600 x  IS27047 1 27 CSV15 x IS18757 1 
9 SVD9601 x S18757 2 28 CSV15 x  IS27042 1 
10 SVD9601 x IS5347 1 29 AKMS14B x  IS27042 1 
11 SVD9601 x  IS8283 1 30 AKMS14B x  IS18757 1 
12 SPV462 x  IS8607 2 31 AKR150 x  IS18757 2 
13 SPV462 x IS27042 1 32 AKR150 x IS27042 1 
14 AKMS14B x  IS8283 3 33 IMS9B x IS3547 1 
15 9B x  IS8283 2 34 SPV1648 x  IS3443 1 
16 SPV1600 x IS8607 1 35 Somapur Local  x  IS14332 1 
17 SB401B x IS27042 1 36 SPV1 648 x  IS14332 2 
18 2077B x  IS8283 1 37 SPV1648 x  Somapur Local   2 
19 2077B x  IS27042 2     

 
Selections carried out in F2 generation 

S.No. Cross No. of 
selections 

S.No. Cross No. of 
selections 

1 IMS9B x  IS7528  5 16  CS3541 x IS14332 4 
2 AKMS14B x  Somapur local  5 17  DSV2 x IS3443  5 
3 SPV1649 x Somapur local 5 18  SB7001 x IS7528 4 
4 DSV2 x IS14332 4 19 SPV462 x Somapur local 4 
5 SB7001 x IS14332 5 20  SPV1624 x IS14332 4 
6 SB7001 x Somapur local 5 21  CS3541 x IS7528 4 
7 CS3541 x Somapur loca l 2 22  SVD9601 x IS3443 4 
8 CS3541 x IS3443 4 23  SPV1600 x IS3443 4 
9 AKR150 x IS3443 4 24  SVD9601 x IS14332 4 
10 SPV1600 x IS7528 4 25  CS3541 x IS3443 5 
11 SPV1624 x IS3443 4 26  SPV1649 x IS14332 4 
12 SPV1649 x IS3443 4 27 SB 401B x Somapur loca l 7 
13  SPV1649 x IS7528 3 28 SPV 1624 x IS 7528 7 
14 IMS9B x Somapur local  4 29 AKMS 14B x IS 3443 6 
15  SPV462 x IS7528 5 30 IS 3443 7 

 
Selections carried out in F3 generation (First set) 

S.No.  Cross No. of 
selections 

S.No. Cross No of selections 

1.   CSV15 x IS8607 1 20. 2077B x IS8607 3 
2.   CSV15 x  IS8283 1 21. SB7001 x IS27042 1 
3.   CSV3541 x  IS18757 1 22. SPV1649 x  IS18757 2 
4.   CVS3541 x  IS8607 2 23. SPV1649 x  IS8283 1 
5.   CSV3541 x  IS27042 2 24. SPV1624 x  IS27042 1 
6.   SPV1600 x  IS8283 1 25. SPV462 x  IS18752 2 
7.   SPV1600 x I S5685 1 26. 2077B x  IS18757 1 
8.   SPV1600 x  IS27047 1 27. CSV15 x IS18757 1 
9.   SVD9601 x S18757 2 28. CSV15 x  IS27042 1 
10.   SVD9601 x IS5347 1 29. AKMS14B x  IS27042 1 
11.   SVD9601 x  IS8283 1 30. AKMS14B x  IS18757 1 
12.   SPV462 x  IS8607 2 31. AKR150 x  IS18757 2 
13.   SPV462 x IS27042 1 32. AKR150 x IS27042 1 
14.   AKMS14B x  IS8283 3 33. IMS9B x IS3547 1 
15.   9B x  IS8283 2 34. SPV1648 x  IS3443 1 
16.   SPV1600 x IS8607 1 35. Somapur local 1 
17.   SB401B x IS27042 1 36. SPV1648 x  IS14332 2 
18.   2077B x  IS8283 1 37. SPV1648 x  Somapur local 2 
19.   2077B x  IS27042 2    

 
Selections carried out in F3 generation (second set) 

S. No. Cross No. of selections  S. No. Cross No. of selections 
1.   IMS9B x  IS7528 5 16.   CS3541 x IS14332 4 
2.   AKMS14B x Somapur local 5 17.   DSV2 x IS3443 5 
3.   SPV1649 x Somapur local 5 18.   SB7001 x IS7528 4 



3 Kharif grain sorghum-Basic and strategic research report-agm09.doc Page 32 of  63 

4.   DSV2 x IS14332 4 19.  SPV462 x Somapur local 4 
5.   SB7001 x IS14332 5 20.   SPV1624 x IS14332 4 
6.   SB7001 x Somapur local 5 21.   CS3541 x IS7528 4 
7.   CS3541 x Somapur local 2 22.   SVD9601 x IS3443 4 
8.   CS3541 x IS3443 4 23.   SPV1600 x IS3443 4 
9.   AKR150 x IS3443 4 24.   SVD9601 x IS14332 4 
10.   SPV1600 x IS7528 4 25.   CS3541 x IS3443 5 
11.   SPV1624 x IS3443 4 26.   SPV1649 x IS14332 4 
12.   SPV1649 x IS3443 4 27.  SB 401B x Somapur local  7 
13.    SPV1649 x IS7528 3 28.  SPV 1624 x IS 7528 7 
14.   IMS9B x Somapur local 4 29.  AKMS 14B x IS 3443 6 

15.    SPV462 x IS7528 5 
 
Selections carried out in F4 generation 

S No.  Cross No. of selections 
1 NR 486 x IS 1357 4 
2 (IS 73210 x SPV 1428) x E 112 6 
3 NR 486 x IS 1357 6 
4 (IS 73210 x SPV 1428) x E 112 5 

 
Selections carried out in F5 generation 

S. No.  Cross No. of selections S. No. Cross No. of selections 
1.   CSV 15 x AKMS 14B 7 9 DNB 2 x SPV 1293 8 
2.   SB 401B x SPV 1293 5 10 SB 401B x SPV 1293 3 
3.   ( N 288B x DNB 2) x SB 101B 4 11 RS 29 x IS 25017 6 
4.   KR 199 x PVK 809 8 12 SPV 772 x ICSV 272 5 
5.   SRT 18B x CSV 15 8 13 CSV 15 x SRT 18B 5 
6.   DNB 2 x IS 3936 4 14 SPV 772 x ICSV 272 5 
7.   296 x SRT 18B 7 15 (N 288B x SB 101B) x 

Honnatagi local  
1 

8.   SPV 772 x S 35 13 16   
 
Selections carried out in F6 generation 

S. No. Cross No. of selections S. No. Cross No. of selections 
1.   MRP 9 x B 58586 3 21 ICSV 9602 x SPV 1231 2 
2.   I 12 x IS 25017 3 22 ICSV 9602 x SPV 1231 2 
3.   AKMS 14B x B 58586 2 23 AKMS 14B x SVD 9679 2 
4.   AKMS 14B x CSV 15 3 24 DSV 2 x CSV 15 2 
5.   CSV 15 x SRT 18B  5 25 DSV 2 x SVD 9607 1 
6.   CSV 15 x C 43 5 26 CS 3541 x SVD 9601 2 
7.   KR 199 x PVK 809 3 27 ICSV 9602 x SPV 1231 2 
8.   I 12 x IS 25017 3 28 296B x 58586 4 
9. AKMS 14B x C 43 6 29 AKMS 14B x C 43  3 
10. 296B x IM 9B 4 30 IMS 9B x MR 836 3 
11.   296B x B 58586 8 31 MR 836 x B 58586 5 
12.   MR 836 x B 58586  3 32 SRT 18B x MR 836 3 
13.   IS 12 x PVK 809 3 33 AKMS 14B x SRT 18B 4 
14.   27B x IS 25017 3 34 C 43 x SRT 18B 3 
15.   CS 3541 x SVD 9601 1 35 MR 836 x B 58586 6 
16.   MR 836 x B 58586 4 36 C 43 x SRT 18B 4 
17.   GM 94008 x SRT 18B 2 37 296 B x B 58586 4 
18.   CS 3541 x SVD 9601 2 38 GM 9408 x SRT 18 B 7 
19.   AKMS 14B  x RS 29  1 39 IMS 9B x MR 836 5 
20.   CS 3541 x SVD 9601 1 40 C3 43 x MR 836 6 

 
Experiments under group efforts  - F2 to Material (From National B Lines Block) 

S. No.  B × B Crosses No. of  selections S. No. R ×  R Crosses No. of selections  
1 08B SF -05 5 1 08 GM-04 12 
2 08B SF -06 12 2 08 GM-05 8 
3 08B SF -15 10 3 08 GM-06 15 
4 08B SB -16 10 4 08R Gm-15 12 
5 08B GM -2 14 5 08R Agr-03 17 
6 08 GM-5 16 6 08R Agr-11 19 

   7 08R Agr 15 11 
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F2 to F3 Grain mold: Red × Red and Red ×  White crosses  
S.No. Pedigree Selections S. No Pedigree Selections 

1 RSSV 09  44 IS 24995  
2 RSSV 09 x IS23585 6 45 IS 24995 x IS 23585 12 
3 IS 23585  46 IS 23585   
4 IS 25100 x RSSV 09 9 47 IS 24995 x IS 1130 11 
5 IS 8525 x IS 14357 4 48 IS 1130  
6 IS 14357  49 IS 24996 x IS 23585 12 
7 IS 1130  50 IS 23585  
8 IS 1130 x IS 21599 3 51 IS 25017 x IS 4719 9 
9 IS 21599 5 52 IS 4719  
10 IS 18079 x SSV 84 10 53 IS 24996 x IS 25022 9 
11 SSV 84  54 IS 25022  
12 IS 18144  55 IS 25022 x IS 24996 11 
13 IS 18144 x SSV 84 14 56 IS 24996  
14 IS 18144  57 IS 25025 x IS 23585 9 
15 IS 18144 x SSV 84 4 58 IS 25025  
16 SSV 84  59 IS 25084  
17 IS 18522  60 IS 25084 x IS 23585 11 
18 IS 18522 x M35-1 6 61 IS 23585  
19 IS 18759 x RSSV 09 4 62 IS 25084 x IS 1130 10 
20 RSSV 09  63 IS 1130  
21 IS 18759 x IS 250 7 64 IS 25100 x IS 1130 11 
22 IS 20721  65 IS 1130  
23 IS 20721 x IS 2084 9 66 IS 4131 x IS 25104 7 
24 IS 20721 x IS 25084 5 67 IS 25104  
25 IS 20757  68 CS 3541 x IS 1130 6 
26 IS 20757 x RSSV 09 5 69 CS 3541  
27 SPV 1411  70 CS 3541 x IS 4131 12 
28 IS 20758 x SPV 1411 5 71 IS 4131  
29 IS 20758  72 CS 3541  
30 IS 20831 x RSSV 09 8 74 CS 3541 x IS 8525 10 
31 IS 20835   75 IS 8525  
32 IS 20835 x IS 8525 11 76 RS 29   
33 IS 20835 x IS 21509 4 77 RS 29 x IS 8525 11 
34 IS 21509  78 IS 8525  
35 IS 21509 x IS 25022 7 79 2219B  
36 IS 25022  80 2219B x IS 8525 6 
38 IS 21509 x IS 24996 6 81 IS 8525  
39 IS 23585  82 CS 3541  
40 IS 23585 x M35-1 6 83 CS 3541 x IS 8525 6 
41 M35-1  84 RS 29  
42 IS 23585 x RSSV 09 3 85 RS 29 x IS 8525 8 
43 RSSV 09  86 IS 8525  

 
Indore 
Experimental results: Mean Squares for genotypes of all observed traits were found significant. Highest grain 
yield was recorded by MLSH 151(4876 kg/ha) which was at par to national check, CSH 18 (4403 kg /ha). 
Lowest grain yield was recorded by MLSH 32 (2320 kg/ha). CSH 18 and Pradhan (14362 kg/ha) recorded 
highest fodder yield.  Other 3 genotypes viz., MLSH 32, DJ 60, and PJH 65 were at par with these above 
genotypes. MLSH 32 was identified as early maturing genotype (63 Days). CSH 18 (245.5 cm) & DJ 60 
(243.5cm) were identified as tall genotypes. 
 
Conclusion:  Among the 6 sorghum genotypes, including CSH 18 as check, MLSH 151, and CSH 18 were 
found as superior genotypes for grain yield. Highest fodder yield was recorded by CSH 18 and Pradhan. CSH 
18 was found as the best hybrid for dual purpose. 
 

 
 
 
 
 
 
 
 

S.No. Genotypes Grain Yield (kg/ha) Fodder yield (kg/ha) Days to 50% 
flowering 

Plant height 
(cm) 

1 MLSH 151 4876 9470 69.25 218 
2 CSH 18 4403 14362 71.25 245 .5 
3 Pradhan 3993 14362 70.5 219.5 
4 DJ 60 3677 13889 70.75 243.5 
5 PJH 65 3219 12153 69.75 229.5 
6 MLSH 32 2320 13889 63 173.2 

  CD 5% 900 3395 1.13 11.42 
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Achievements of Indore Center 
S. 
No. 

Trial Nos. of 
entries 

Checks Superior entries Remarks 

1 Station varietal Trial-I 20 JJ 1022, 
CSV 15, 
CSH-18 

 JJ 1022, 10-1-1-1-1-1, GMN 110, GMN 41, 1-5-1-1-6, I-082, CSH-18 - 

( SPV 1333 x SPV 1022) 3-2-3-3,  
( SPV 1333 x SPV 1328) 3-1-1-1-2 
(AKGMR 35 x 27 B) 19-2-1-2-2 

2 Station varietal Trial-II 20 JJ 1022 

SRF 206 x SPV 1022) 4-7-1-2-2 

- 

3 Station hybrid Trial I 45 CSH-18, 
CSH 23 

IMS 9 A x I-26, IMS9 A x 20-2-2-1, IMS9 A x I-17, IMS9 A x I-6,IMS9 A 
x I-29, 296 A x I-29, IMS 9 A X 20-2-2-1-6 

  

4 Station hybrid Trial II 45 CSH 18, 
CSH 23 

IMS 9A x 3-2-2-3 , IMS 9A x 2-2-, IMS 9A GGUB 52, CSH-18, IMS 9A 
X EC 8, IMS 9A x EP 13 

  

5 SPV Trial 40 JJ 1041 SPV 1472, 1343, 1750, 708 
1293,1328,1248,1701,1439,1340,1446,1753,1754,1428,1732,1326,JJ 
1041, SPV 1267,1694,1339,1292,1694,1644, 

  

6 Evaluation of elite lines 24 JJ1041, 
CSV-15, 
SPV-1616 

I-034, JJ 1041 - 

Evaluation of restorers 25 C 43, RS 
673, I-12, 
RS 29 

I-26, I-31, I-28, I-33, 20-2-2-1-6-4, I-16, RS 673, RS 29, 3-3-1-3-6 

     Material Maintained  

7 

ICRISAT Restorer 10     

  

Crosses attempted: 10 nos.  but seed obtained  from 4 only 
1. SPV 1439 x SPV 1358 
2. SPV 1439 x SPV 65 
3. SPV 1439 x I-6 

8 Crosses attempted 4   

4. SPV 1439 x I-12 

  

1.Experiment under  
Group efforts F2 s ( Dr. 
S. Audilakshmi) 

   APK 1 x S 35( 14), TNS 603 x IS 3575( 2), TNS 586 x I-12 ( 1), AKMS 
14B x IS 1728( 5), TNS 30 x I-12( 9), DSV 6 x Somapur (11), APK 1 x 
I-12 ( 8), CSV 15 x S 35( 13), AKMS 14B x IS 14332( 4)  

APK 1x S 35, 
TNS 30 x I-12, 
DSV 6 x 
Somapur  found 
good 

 Dr. Aruna &  Dr. 
Umakant) 

   OR 7 (22),BSF 10 (10),OR SF 06 (26),ORSf-05(18),BSF-06(18),BSF-
06 (17),OBGM-2(5),BGM-06(3),BSF-14(3), OR 15(40), OR 
19(30),OR-3(37) 

OR 15, OR SF 
06, OR SF 05 
found good for R  

9 

2. F2s for B & R 12 211     
10 Seed multiplication of 

experimental hybrids 
3   IMS 9A x  I-26, IMS 9 A X I-28, 296 A x I-29   

11 Experimental hybrids 60       
Vars/lines Quantity 
JJ1041 3kg 
JJ938 3kg 
JJ1022 3kg 
IMS-9A 1kg 
IMS-9B 1kg 

12 Nucleus  seed 
production 

Indore-12     10kg  

    

Vars/lines Quantity 
JJ1041 7 q 
JJ938 4.4q 
JJ1022 3q 
IMS-9A 20 kg 
IMS-9B 20kg 

13   

Indore-12 80 kg  

    

14 Germplasm collection 34   From Gird region( Gwalior, Shivpuri, Guna, Bhind, Murena Districts) 
13th to 19th Nov, 08 

  

JJ 1022 GY: IS 2814, IS 224682, EP76, Raj 36, GGUB 50, 52,60 
  Earliness: Raj 36, Raj 35,EP 105,82.84 and 28 

15 Germplasm  evaluation  62 

  SF: EP 58, 60, 80,E 58, E 73 

  

16 
 

Evaluation of local 
germplasm  

14 JJ 1022, DJ 
6514 

 GY & SF GGUB 50,60,62   

17 MS development 
program 

118 pairs    A2 based programme failed. A1  based programme gave BC2   

MS maintenance 
programme  

    

1. MS maintenance      
  12 MS lines 296A , IMS 3A, AKMS 22A, 24-6-5-8-3A , 13-1-3-6-3-1, 27A, 24-6-6-5-

3A, 94021A2, 6-1-1-3-5 A, IMS 9A,  
Old ICRISAT MS lines 19 MS lines   

18 

 New ICRISAT MS line 10 MS lines 
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S. 
No. 

Trial Nos. of 
entries 

Checks Superior entries Remarks 

19 Seed multiplication of 
new V/H at OSN : 
Hybrids –4 & Var.-8 

    Sowing on 11.12.08   

20 Seed multiplication 
cum performance of 
sorghum at Gwalior in 
rabi season 

10 elite lines  
+ 4 parental 
lines ( for  
experimental 
hybrid seed) 

  Sowing on 16.11.08   

21 Private company trial  
(Devjen Se eds) 

6 CSH-18 MLSH 151, CSH 18   

 
Mauranipur 
 
1. Crossing Programme:   Bundela: Bold seed size, medium height and maturity; Mau T-1: Medium maturity, 
tall height; Varsa: Tall height, cream white seed, dual purpose; Hathikhunta: Small height, white seed, late 
maturity. 
 
Crossed with - CSV-17: Early maturity, dwarf height; SPV-462: Medium maturity, medium height 
 
Among the above 8 crosses, 3 crosses: Versa x SPV-462, Hathikunta x CSV-17, and Mau T-1 x SPV-462 
had seeds in very small quantity. 
2. Germplasm collections and maintenance: In the year 2007-08, the following germ-plasm lines were 
collected from farmers’ fields: 
1. Collections from Hamirpur Distt.   - 14 
2. Collections from Ghatampur (Kanpur Distt.)  – 6 
3. Collections from Khaga (Fatehpur Distt.)  – 13 
4. Collections from Manikpur (Chitrakut Distt.)  – 7 
5. Collections from Tikamgarh Distt. (M.P)  – 11 
6. Peculiar selection from I. Y.T (D.P), A.V.T (D.P), I.V.T and A.V.T coordinated experiments of kharif 2007    
 
i. The above 72 nos. germplasm lines were grown and selfed and based on the consideration of seed coat 
color, seed size, insect pests and disease reactions, seeds are produced for evaluation in next season. 
ii. In kharif 2008, total 176 nos. germplasm lines were grown, maintained through selfing and seeds produced 
for future use. 
 
3. To test the survival of sorghum in rabi season:  In rabi 2008, 18 varieties of sorghum viz. SPV-1778, 
SPV-1467, SPV-1781, SPV-1754, SPV-1753, SPV-1616, SPV-1750, SPV-1779, CSV-15, SPV-1782, SPV-
1822, SPV-1823, SPV-1824, SPV-1821, SPV-1825, SPV-1826, Bundela, and CSV-17  were planted on 07-10-
2008 along with wheat varieties to test the possibilities of growing sorghum in rabi. The crop is in good 
condition at crop research farm, Mauranipur, Jhansi of which CSV-17, SPV-1616, and CSV-15 have flowered 
by 28-01-2009. 
 
4.  Breeder seed production: 
S.No. Varieties C. Indent (Qtls) State Indent (Qtls) Total Indent (Qtls) Production in kharif 2008 

1 CSV-1 3 1.00 2.00 3.00 3.50 
2 CSV-1 5 2.00 2.00 4.00 1.80 
3 SPV-1388 2.00 3.00 5.00 0.70 

 
 F2s 
 National Crossing Block (R x R Crosses) F2s 
S. 
No 

Crosses Shootfly Stem 
borer 

Pollen 
eater 

Plant 
stand 

Plant height 
range (cm) 

Maturity range 
(days) 

No. of selections 
made 

1 O8R S FO3 - - - 782 122-138 110-128 4 
2 O8R S FO3 2 3 - 766 128-138 120-130 5 
3 O8R SBO1 3 - - 743 173-185 115-126 3 
4 O8R SBO2 2 2 - 771 125-171 118-132 8 
5 O8R LDO3  2 1 - 768 128-184 120-126 7 
6 O8R LDO9  2 1 - 781 105-140 1110-125 7 
7 O8R LD11 - - - 792 95-128 100-120 7 
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Note: Selections made considering maturity days, plant height, grain color, grain size, fodder purposes, and insects, pests, and 
diseases resistance. 
 
Kovilpatti 
 
I a) Hybrids: Five hybrids found promising during 2008 - 09 were tested in the comparative yield trial and 
details of their yield performance are as follows: 
 

Grain yield Straw yield S. 
No. 

Entries 
kg/ha % over CSH 23,  

check 
t/ha % increase over 

check 

Duration 
(days) 

SF SB Midge 

1. TKSH 0626 2737 17.5 8.85 4.1 92 1.6  1.5 1.4 
2. TKSH 0627 2620 12.5 9.55 12.3 92 1.5  1.8 2.5 
3. TKSH 0629 2510 7.7 10.33 21.5 90 1.8  1.0 2.6 
4. TKSH 0643 2440 4.7 10.54 24.0 90 1.2  1.4 2.5 
5. TKSH 0645 2370 1.7 10.23 20.3 90 1.8  1.5 2.4 
6. K8 check 2255 - 7.42 - 95 1.8  2 2.7 
 CSV 17 2110 - 6.55 - 85 1.0  1 3.3 
 CSH 23 2330 0 8.50 0 92 1.2  2 3.4 
 Private hybrid 2218 - 7.20 - 102 1.0  1 3.6 
 SE(d) 0.18  0.42      
 CD 0.52  1.22      
 CV%  11.2  19.8      

 
b) Varieties:  Four promising varieties have been isolated from comparative yield trial and their yield 
performance details were as follows: 
 

Grain yield Straw yield S. 
No. 

Entries 
kg/ha % over CSH 

23,  check 
t/ha % age increase over 

check 

Duration 
(days) 

SF SB Midge 

1. TKSV 0809 2563 27.2 11.34 37.5 95 1.2 2.0  1.4 
2. TKSV 0816 2410 19.6 12.45 51.1 95 1.4 1.5  1.3 
3. TKSV 0820 2330 15.6 13.32 01.7 90 1.3 2.1  2.5 
4. TKSV 0822 2290 13.6 11.65 41.4 93 1.1 1.6  2.7 

 K8 2015 0 8.24 0 95 1.3 2.8  2.5 
 CSV 17 1855  7.15  85 1.0 2.5  3.8 
 CSH 23 2120  8.57  95 1.4 2.7  3.2 
 Private hybrid 2070  8.85  103 1.6 2.8  3.4 
 SE(d) 0.18  0.42      
 CD 0.52  1.22      
 CV%  11.2  19.8      

 
Conclusion:  The top ranking hybrids viz., TKSH 0626 and 0627 registered highest grain yield of 2737 kg/ha 
followed by 2620 kg/ha registering 17.5 and 12.5% increase over the highest yielding check hybrid, CSH 23.  In 
straw yield, these two hybrids recorded 8.85 and 9.55 t/ha registering 4.1 and 12.3% increase over the highest 
yielding hybrid check, CSH 23.  The duration of these both top ranking hybrids is 92 days. The top ranking 
varieties viz., TKSV 0809 and TKSV 0816 recorded highest grain yields of 2563 and 2410 kg/ha registering 
27.2 and 19.6% increase  over the check, K8 (2015 kg/ha). In straw yield, these two entries recorded 11.34 
and 12.45 t/ha respectively registering 37.6 and 51.1 increase respectively over the check, K8 (8.24 t/ha) 
respectively.  The duration of these entries is 95 days.  The above top ranking 2 hybrids and the 2 varieties will 
be forwarded to multi location testing and simultaneously tested in the AICSIP -1HT & 1VT trial during 2009-10. 
 
II Evaluation of 175+4 hybrids:  Another set of 375 hybrids were developed on 23 MS lines for evaluating 
during next year . 

S. 
No 

Crosses Shootfly Stem 
borer 

Pollen 
eater 

Plant 
stand 

Plant height 
range (cm) 

Maturity range 
(days) 

No. of selections 
made 

8 O8R AGR O5 - - - 796 87-157 98-126 3 
9 O8R AGR O9 - - - 772 114-215 113-130 7 
10 O8R AG12 2 1 - 786 90-188 98-12 7 
11 O8R AG17 1 - - 802 80-187 102-118 7 
       Total 65 
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Palem 
The following experiments were conducted in sorghum breeding during kharif 2008 at RARS, Palem. 
 
1. Development of high yielding dual purpose sorghum varieties:  During kharif 2008, after attempting ear 
to row selection, the following breeding material was advanced to next segregating generation.  
 

S. No. Cross combination Advancement from No. of plants selected 
1 PSV-1 x SPV-422 F3 to F4 6 
2 PSV-56 x ICSV-25017 F2 to F3 4 
3 PSV-56 x SPV-705 F2 to F3 6 
4 PSV-56 x ICSV-700 F2 to F3 5 
5 PSV-56 x ICSV-46593 F2 to F3 2 
6 PSV-56 x ICSV-233 F2 to F3 4 
7 PSV-56 x ICSV-288 F2 to F3 7 
8 PSV-57 x PVK-801 F2 to F3 2 
9 PSV-57 x ICSV-705 F2 to F3 2 

10 PSV-57 x ICSV-18551 F2  to F3 2 
11 PSV-57 x ICSV-702 F2 to F3 2 
12 PSV-58 x ICSV-705 F2 to F3 4 
13 PSV-58 x PVK-801 F2 to F3 4 
14 ICSB-300 x ICSV-702 F2 to F3 3 
15 ICSB-300 x ICSV-25017 F2 to F3 3 
16 ICSB-300 x ICSV-233 F2 to F3 2 
17 PSV-20 x ICSV-4374 F2 to F3 4 

 
Further, 25 R lines and 5 A/B lines were selected for development of dual purpose sorghum hybrids during rabi 
2008. 
 

S. No. R Line A/B line S. No. R Line Crosses to be performed during rabi 2008-09 
1 ICSR -49 ICSA-207 15 ICSR-92003 ICSA-207 x ICSR -49 
2 ICSR -72 ICSA-297 16 ICSR-92011 ICSA-207 x ICSR -194 
3 ICSR -176 ICSA-465 17 ICSR-93001 ICSA-207 x ICSR -196 
4 ICSR -194 ICSA-691 18 ICSR-24001 ICSA-297 x ICSR -91015 
5 ICSR-89004 ICSA-702 19 ICSR-24002 ICSA-297 x ICSR -89028 
6 ICSR -89017  20 ICSR-24006 ICSA-465 x ICSR -196 
7 ICSR -89028  21 ICSR-24005 ICSA-465 x ICSR -40  
8 ICSR -91008  22 ICSR-24010 ICSA-691 x ICSR -24006 
9 ICSR -91011  23 ICSR-25001 ICSA-691 x ICSR -93046 

10 ICSR -91014  24 ICSR-29 ICSA-702 x ICSR -49 
11 ICSR -91015  25 ICSR-34 ICSA-702 x ICSR -89028 
12 ICSR -91016    ICSA-702 x ICSR -194 
13 ICSR -91017    ICSA-702 x ICSR -196 
14 ICSR -91030     

 
 2. Development of sweet sorghum hybrids:  During rabi 2008, a cros sing programme was initiated by using 
19 A/B lines and 15 R lines for development of sweet sorghum hybrids.  
 

S. No.  A/B line R line                   S. No.  A/B line Crosses to be performed during rabi 2008-09 
1 ICSB-279 E-36-1 12 ICSB-514 ICSA-401 x ICSV-700  
 ICSA-279 ICSV-700  ICSA-514 ICSA-401 x SSV-84 
2 ICSB-311 IS-2331 13 ICSB-516 ICSA-401 x NTJ-2  
 ICSA-311 4481-1  ICSA-516 ICSA-401 x ICSV-93046 
3 ICSB-321 ICSV-93046 14 ICSB-565 ICSA-401 x SSV-84 
 ICSA-321 NTJ-2  ICSA-565 ICSA-479 x SSV-74  
4 ICSB-323 SPV-1411 15 ICSB-584 ICSA-479 x SSV-84 
 ICSA-323 SPV-422  ICSA-584 ICSA-479 x SPV-422 
5 ICSB-401 ICSR-93034 16 ICSB-652 ICSA-479 x 93034 
 ICSA-401 S-35  ICSA-652 ICSA-480 x SPV-1411 
6 ICSB-453 SSV-74 17 ICSB-690 ICSA-480 x S-35 
 ICSA-453 SSV-84  ICSA-690 ICSA-480 x SSV-74 
7 ICSB-468 SPV-422 18 ICSB-722 ICSA-480 x SSV-84 
 ICSA-468 SP4504-3  ICSA-722  
8 ICSB-474 SP4487-3 19 ICSB-766  
 ICSA-474   ICSA-766  
9 ICSB-479     
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S. No.  A/B line R line                   S. No.  A/B line Crosses to be performed during rabi 2008-09 
 ICSA-479     
10 ICSB-480     
 ICSA-480     
11 ICSB-489     
 ICSA-489     

 
3. Development of yellow pericarp grain sorghum varieties:  In view of greater consumer preference for 
yellow pericarp grained sorghum in Southern Telangana Zone, a new experiment on ‘development of high 
yielding yellow grained sorghum varieties’  has been initiated during kharif 2008 and collected 13 promising 
yellow grained land races in Mahaboobnagar and Ranga Reddy districts. These lines were sown during kharif 
2008-09, to evaluate their performance. Identification of male sterility and conv ersion programme among these 
yellow grained sorghum lines will be initiated in the ensuing kharif season.  
 
4. Development of high yielding grain mold resistant sorghum varieties:  A new research experiment 
‘Development of high yielding grain mold resistant sorghum varieties’ will be initiated in kharif 2009. 
 
5. Breeder Seed Production:  In order to popularize improved sorghum cultivars, breeder seed production of 
2 sorghum cultivars viz., SPV-462 and CSV-15 was taken up during rabi 2008-09. 
 

S. No.  Variet y Target Area sown Date of sowing Expected yield 
1. SPV-462 3.0 quintals 0.4 ha 26.10.2008 6.0 quintals 
2. CSV -15 1.5 quintals 0.4 ha 20.11.2008 6.0 quintals 

 
6. National Crossing Block for B and R lines-Segregating material-Evaluation and Selections during 
kharif 2008 
 

S. No. Entry Trait No. of selections 
B x B Crosses 

1. 08B SF09 Shootfly 1 
2. 08B SF10 Shootfly 1 
3. 08B SF18 Shootfly 1 

R x R Crosses 
1. 08R SF04 Shootfly 1 
2. 08R LD06 Leaf diseases 1 
3. 08R LD07 Leaf diseases 2 
4. 08R LD08 Leaf diseases 1 
6 08R GM12 Grain mold 1 
7 08R Agr01 Yield 2 
8 08R Agr05 Yield 2 
9 08R Agr13 Yield 3 

10 08R Agr17 Yield 3 
 
Parbhani 
1) Identification & evaluation of new MS pairs:  During kharif 2008, out of 62 MS pairs developed at 
Sorghum Research Station, MAU, Parbhani, 22 MS pairs were selected during ICRISAT’s field day  and 
evaluated in a post graduate research programme. Following lines showing promising performance for yield 
and yield contributing traits along with some tolerant reaction to disease and pests and also on sweet stalk 
back ground were selected. These lines will be utilized in sweet as well as grain sorghum hybrid development 
programme. 
 

1.  PMS 98 A: Round with bold seeded (12.2 % brix) agronomic base. 
2.  PMS 1002 A (PMS 28 B x 94040 B): Long panicle, 17 % brix . 
3.  PMS 71 A (PMS 29 B x MS 2219 B): Early mold tolerant. 
4.  PMS 86 A: A2 Base, semi loose panicle. 
5.  PMS 74 A: 16 % brix, coconut shaped head bold grains.  
6.  PMS 90 A (PMS 28 B x 1046 B): brix 18.8, long panicle bold seeded.  
7.  Similarly, PMS 93 B, PMS 1031 B, PMS 62 B and PMS 95 B are also found promising. 
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2) Development of restores:  Ninety lines developed at Parbhani as well as selected from ICRISAT population 
were evaluated with an objective to identify superior R lines and following lines were selected for both grain as 
well sweet sorghum hybrid development programme. 
 
Lines selected for grain sorghum:    KR 122, KSR 161, NLS 115, 1037 Bold grains, GMN 54, 137 x 807 type,  1046 R.  
Lines selected for sweet sorghum:   47809, NLS 115, SSRVT 1020, SSRVT 1020, SSRVT 1046, 1037 Bold, 47850,  
 47828,  ICSR 13, 1020 R, SSGRD, T 1017, 1000 R, 1019 R, 1038 R 
 
3) Evaluation of F1 progenies (Set 1) : Thirty four F1 involving sweet stalk as well as high grain were evaluated 
and following crosses showing high biomass and brix above 18 % were selected and the same were planted 
during rabi 2008 for advancement. 
1. KR 199 x sweet stalk 1020 2. PVK 400 x SRT 26 B  3. TC 43 x 47809 
4. 47760 x 47809   5. TC 43 x ICSR 13  6. TC 43 x PVK 400 
7. 47760 x 47728 
 
4) Evaluation of F1 families (Set 2):  F2 material received from NRCS (B and R lines) 
 

Name  Cross Trait for sel. No of sel. made Name  Cross Trait for sel. No of sel. made 
08 B SF 03 B x B Shootfly  5 08 R SF 04 R x R Shootfly  2 
08 B SF 04  B x B  Shootfly  4 08 R SF 07 R X R Shootfly  4 
08 B SF 15  B x B Shootfly  2 08 R GM 01 R X R  Grain mold  4 
08 B SF 16 B x B  Shootfly  6 08 R GM 02 R X R Grain mold  6 
08 B GM 01 B x B Grain mold 2 08 R Agro 08 R X R Yield  3 
08 B GM 07 B x B Grain mold 2 08 R Agro 10  R X R Yield  5 

08 B GM 09 B x B Grain mold 2 
 
5) Evaluation of F3 Families:  Nineteen F3 populations with special reference to grain mold were evaluated and 
single plant progenies showing promising performance for yield and tolerance to disease were selected. 
 
6) Evaluation of F4 Families: Forty one families were evaluated along with checks, PVK 801 and PVK 809 
and following 9 families showing promising progenies were selected.  
 
Nos. of SPS selected: 

1. PVK 801 x IS 95011 - 11  2. PVK 801 x IS 25017 - 17  3. GMRP 9 x PVK 801 - 13  
4. IS 25017 x RS 20 - 11   5. PVK 801 x SPV 881 -  28  6. SRT 26 B x IS 25017 - 9  
7. KR 199 x IS 25017 - 11  8. KR 192 x IS 25017 12   9. GMRP 9 x B 58586 -  11 

 
Superior derivatives selected: 

1. SPV 881 x PVK 801  2. PVK 801 x IS 95017  3. F5 32 
4. VLS 114   5. PVK 809 x SPV 881  6. F5 27 
7. SPV 801 x SPV 881  8. PVK 809 x 6 M RP 9  9. SR 7 26 B x IS 25017 

 
7) Evaluation of F5 Families: Fourteen F5 families were evaluated along with hybrid checks, CSH 16 and 
Parbhani Sainath and varietal check, PVK 801 and following 2 lines were selected and included in State 
multilocation trial. 

1. PVK 1052  2. PVK 1053 
 
8) New crossing programme: The lines PMS 97 A, PMS 71, PMS 70, 74 and 1002 A were crossed with 
selected R Lines. Similarly following R x R programme involving the parents with high brix and agronomic base 
were made and will be evaluated during next year. 
1. R 1046 R x 47809   2. 47809 x 47760   3. 47760 x PVK 400 
4. PVK 809 x 1020 R   5. 47809 x 1037 R   6. 47760 x NLS 115 
 
9) Nucleus seed programme:   1.PMS 28 A and B  2.C 43 3.PVK 801 4.PVK 809 
10) New crossing programme:  With an objective to develop new B / R lines, following lines were crossed 
(without reciprocal) in diallel pattern and will be evaluated for different yield governing traits and yield. 
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A) B Line improvement programme:  
1. 98 B  2. 1002 B  3. PMS 74 B  4. PMS 71 B   
5. PMS 86 B  6. PMS 90 B  7. PMS 62 B  8. PMS 28 B  
 
B) B / R lines improvement programme:  
1. 311 – 1 2. 47760  3. 47809  4. Sweet stalk ICRISAT 
5. 1037 Bold 6. KR 122 
 
11) Future Research Programme for  2009-10:   

1. Breeding for resistant to aphid kharif: Sources identified – KR 191, KR 196, C 43, and IB 12 
2. Breeding for sweet sorghum hybrid development programme: Sources identified -  MS lines PMS 74 A, 

PMS 71 A, PMS 73A, PMS 90 A, and PMS 77 A  
3. R lines: SSVTRT 1020, 47809, 478238, 77560 

 
 
Achievements in sorghum breeding at NRCS  
 
Disease resistant breeding  
 
Leaf diseases 
 
Marker-assisted selection for sorghum improvement: Co-localization of quantitative trait loci for folia r 
disease resistance in sorghum (R Madhusudhana)  
Anthracnose (Colletotrichum graminicola), zonate leaf spot (Gloeocercospora sorghi ) and rust (Puccinia 
purpurea) are some of the most destructive sorghum foliar diseases in our country. In order to map QTL for 
these foliar diseases (Anthracnose, zonate leaf spot and rust), 168 recombinant inbred lines (RILs),  and their 
parents 296B & IS18551 were evaluated for these diseases during kharif 2008 at NRCS, Hyderabad.  

• Disease severity of the RILs for the 3 foliar diseases followed normal distribution indicating polygenic inheritance 
of the resistance (Figure 1).  

• Forty -one RILs were resistant to anthracnose (score = 3.0 on 1-9 scale), 17 were resistant to zonate (score 
=3.0) while 41 were resistant to rust (score =3.0).  

• Fifteen RILs (nos.13, 35, 36, 64, 79, 115, 89, 103, 108, 150, 151, 161, 177, 216, and 221) were resistant to all 
the 3 diseases (score = 3.0 on 1-9 scale).  

• QTL analysis results indicated that the genomic region flanked by plant color locus (Plcor) and SSR marker 
Fdnhsbm107 on chromosome SBI -06 harbored a major QTL for anthracnose, zonate leaf spot and rust 
resistance.  

• This co-localized region explained 15-25% of the trait variation for each disease.  
• A second QTL for anthracnose was detected on SBI-06 between midrib color gene and SSR Xtxp145 

accounting 10% of trait variation and for rust 2nd QTL was detected between Fdnhsbm33 and Fdnhsbm1 on SBI -
06 explaining 9% phenotypic variation.  

• Comparative analysis identified putative candidate genes, sorghum RP1 and maize RP1-3 and proteins related 
to disease resistance such as NBS-LRR are found in this region (Figure 2).  

 

  
 

 
Figure 1. Frequency distribution for the 3 foliar diseases (kharif 2008, NRCS) 

 
 

Rust Anthracnose Zonate leaf spot 



3 Kharif grain sorghum-Basic and strategic research report-agm09.doc Page 41 of  63 

   
 
                                     Anthracnose                          Zonate leaf spot                    Rust 

 
Figure 2. Chromosomal location of foliar disease QTL in sorghum. 

 
 
Grain molds 
To identify colored grain sources with Fusarium mold resistance (IK Das and R Madhusudhana) 
Twenty-five color-grain sorghum germplasm lines were evaluated for resistance to infection and grain 
colonization by mold causing Fusarium . The lines (along with 5 white grain genotypes as checks) were grown 
under field conditions. Five panicles (at same stage of 80% anthesis) in each row were selected and spray-
inoculated with spore suspension (1x 108 spores/ ml) of mold causing Fusarium isolates. Immediately after 
inoculation the panicles were covered with paper bags for 3 days to maintain humidity and to facilitate infection. 
Observations on panicle structure, grain characters and grain mold severity were recorded at physiological 
maturity. Panicles were harvested one week after physiological maturity, dried, threshed and scored for mold 
severity (1-9 scale). Fungal colonization in threshed grain was studied using blotter method under laboratory 
conditions.   

• Fusarium grain-infection ranged from 8 to 47% among color-grain and 8 to 80% among white- grain genotypes.  
• Eight color-grain lines (out of 25) recorded less than 20% grain infection by Fusarium .  
• However, few of these lines were susceptible to other mold causing fungi (e.g., Curvularia and others).  
• The lines IS 25100, IS 25070, IS 25104, and IS 8525 were resistant to infection and colonization by Fusarium. 

These lines recorded significantly less Fusarium  infected grain (10-14%) as compared to 296B (58%), and 
yielded more healthy (free from any fungal infection) grains (20-55% ) than 296 B (1%), B 58586 (3%) and IS 
14332 (6%) in blotter tests (Table 12).  

• The color-grain lines IS 25100 and IS 25070 have bolder grain (100 grain wt 2.6g) than the white-grain resistant 
check, B 58586 (1.4g) (Fig. 3) and IS 14332 (1.5g) and can be used in resistant breeding programme.   

  
Table 12: Fusarium mold resistance of some colored-grain genotypes 

 
Genotypes  Fusarium 

infection (%) 
Healthy grain 

(%) 
TGS (1-9 

scale) 
Grain size 

(g/100) 
Grain 
shape 

Panicle 
type 

IS 4131 30(28)* 6(1)* 6.0 2.6 circular SL 
IS 8525 21(14) 30(28) 4.3 1.7 circular SL 
IS 20831 23(16) 28(25) 4.7 1.8 elliptical SC 
IS 25100 21(15) 31(31) 2.3 2.6 elliptical SL 
IS 25104 18(10) 42(55) 4.0 2.3 circular SL 
IS 25070 21(14) 26(20) 2.3 2.6 elliptical SL 
B58586 (RC) 16(8) 9(3) 3.0 1.4 elliptical L 
IS14332 (RC) 16(8) 14(6) 3.0 1.5 elliptical L 
296B (SC) 44(58) 6(1) 7.3 -  circular C 
CD at 5% 7.8 5.7 2.6 0.6 -  -  

*Figures in the parenthesis are original values; RC= mold resistant check; SC= mold susceptible check; TGS= threshed grade mold 
score; C= compact; SC= semi-compact; L= loose, and SL= semi-loose panicle.  
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Figure 3: Fusarium  mold resistant white (B58586) and red (IS 25070) grain lines 

 
Developing colored grain derivatives for grain mold resistance (R. Madhusudhana) 
In order to develop colored grain derivatives with improved mold and agronomic performance, 42 F2s of colored 
x colored, colored x white genotypes, their parents were sown at NRCS, Dharwad and Parbhani during kharif 
2008. All the F2 plants were selfed prior to anthesis, seed from each panicle harvested and scored for grain 
mold using threshed grain.  At NRCS, a total of 354 selections were made from the 42 F2s based on the 
threshed grain mold score, seed color, and size.   
Phenotyping RILs (296B x IS58586) for grain mold resistance (collaborator: Akola and Dharwad) 
The mapping population comprising of 212 recombinant inbred lines (RILs) of 296B x B58586 was 
characterized for grain mold reactions during kharif 2008. This was the 3r d consecutive season when 
phenotyping of the population was carried out at Hyderabad location. Observations on panicle grade mol d 
score (PGS) at physiological maturity (PM) and harvest maturity (HM), panicle structure, glume cover and 
glume color were recorded at the time of physiological maturity. After recording PGS at PM, 50% of the labeled 
panicles were cut, dried immediately, threshed, and threshed grade mold scores (TGS) were recorded. Data of 
3 seasons (kharif 2006, 2007 and 2008 at Rajendranagar, Hyderabad) were pooled and analyzed. 

• Combined analysis on 3 seasons ’ data showed that mean grain mold severity of the population was 4.0, 4.4, 
and 3.8 at physiological maturity and 7.0, 7.0 and 6.3 at harvest maturity during 2006, 2007 and 2008.  

• Year-wise performance of the RILs and parents for grain mold resistance has been summarized in Table 13. 
Mold severity of the RILs at physiological maturity followed normal distribution pattern.  

• Thirty-three RILs were resistant at PM (FGS=3.0 on 1-9 scale) and 20 were moderately resistant at HM 
(FGS=5.0).  

• The RIL nos. 25, 85, 92, 93, 95, 97, 98 124, 158, 161, 169, 170, and 209 were highly resistant to grain mold 
(PGS 2.2 to 3.2 at PM and 3.7 to 5.3 at HM on 1-9 scale) [against checks: res istant B 58586 (PGS 2.1 and 4.7) 
and susceptible 296 B (PGS 6.6 and 8.3) respectively at PM and HM]  
(Table 13).  

• Of these, 7 RILs had significantly more grain mass than the resistant parent, B58586.  
• RIL nos. 25, 92, and 98 were less vulnerable to grain weathering and were very good genetic stocks for grain 

mold resistance (Fig  4).  
 

Table 13: Performance of GMRILs (296B x B58586) for grain mold resistance over three 
seasons at Hyderabad 

 

PGS= panicle grade mold score (1-9 scale); RP= resistant parent; SP= susceptible parent 
 

2006 2007 2008 
Lines Range Mean Range Mean Range Mean 

Grand 
mean 

 PGS at physiological maturity 
RILs (212 Nos) 2.0-7 .0 4.0 2.0-7 .7 4.4 1.7-8 .0 3.8 4.1 
B 58586 (RP) 2.0-2 .0 2.0 2.0-3 .0 2.3 2.0-2 .0 2.0 2.1 
296 B (SP) 6.0-7 .0 6.7 6.0-7 .0 6.7 5.0-8 .0 6.3 6.6 
 PGS at harvest maturity 
RILs (212 Nos) 2.3-9 .0 7.0 4.0-9 .0 7.0 4.0-9 .0 6.3 6.4 
B 58586 (RP) 2.0-3 .0 2.3 5.0-5 .0 5.0 4.0-6 .0 5.0 4.7 
296 B (SP) 9.0-9 .0 9.0 9.0-9 .0 9.0 7.0-9 .0 8.0 8.3 
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Figure 4. Best performing grain mold resistant RILs (296B x B58586) at Hyderabad  

P= parent; R= resistant; MR= moderately resistant; S= susceptible; HS= highly susceptible; PM= physiological maturity, and HM= 
harvest maturity. Solid square indicates RILs with grain size significantly more than resistant parent. Data are mean of 9 

replications over 3 seasons. Bar represents standard error. 
 

Evaluation of sterile random mated R population for grain mold reactions (I. K. Das, C. Aruna and S . 
Audilakshmi) 
A total of 190 steriles from random mating R population were evaluated for grain mold resistance in replicated 
field trial. The resistant sources used for the development of the random mated lines were C-85, NR-9, NR-
486, C-43, SR-839, and IS -14332. Observations were recorded on: time to 50% anthesis, panicle structure, 
glume cover and glume color, panicle grade mold score (PGS) at physiological maturity (PM). Threshed grade 
mold score was recorded on threshed grain. 

• The mold tolerance of the population was improved from 4.0 to 3.8 at physiological maturity and from 7.0 to 6.4 
at harvest maturity in the second cycle.  

• Around 11% (20 lines) of the lines were almost free from grain mold at physiological maturity (<10% infection).  
• Of these, 15 lines scored fairly high in mold tolerance [TGS= 5.0] even at harvest maturity and were statistically 

at par with the resistant check, B 58586 (PGS= 5.0).  
• However, most of these lines had small, elliptical grains with poor agronomic potential.  
• Some of the highly tolerant lines (mold score 4.0 to 5.0) had white, round and bold grains in compact or semi-

compact panicles (Table 5).  
• These superior R lines would serve as very good source for further mating to develop random population.  

 
Table 14. Performance of sterile random mated R lines for grain mold resistance 

 
Mold severity score (1-9 scale) 

Physiological maturity Harvest maturity 
Random mating 
Cycle 

Range Mean Score=3.0 Range Mean Score=5.0 
1st Cycle             
R-lines (200) 2.0 - 6.3 4.0 40 4.5 - 9.0 7.0 26 
B 58586 (R ) 2.0 - 2.7 2.3   3.6 - 5.4 4.3   
296 B (S) 5.4 - 7.2 6.3   9.0 - 9.0 9.0   
2nd cycle       
R-lines (190) 2.0 – 6.7 3.8 20 4.5 - 9.0 6.4 15 
B 58586 (R ) 2.0 - 2.0 2.0   4.0 - 6.0 5.0   
296 B (S) 6.0 - 8.0 6.7   8.0 - 9.0 8.7   

 
Identifying stable mold resistant lines (T. G. Nageshwararao) 
Three crosses were made (IS -7310X SPV 1428, GM 9219X IS14384, SVD 1901X AKMS-14B) using grain 
mold donors and were further advanced to F3 stage for getting stabilization and this population was evaluated 
during kharif 2008 by growing them along with resistant and susceptible checks in 3 m rows at a spacing of 45 
x 15 cm using normal RB Design with 3 replications. The grain mold was recorded on 1-9 scale.  

S 

HS 

M R 

R 
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• These 3 F3 populations have recorded a grain mold score of 3 to 3.5 indicating high levels of resistance as 
against 8.0 to 8.5 recorded for susceptible checks (Fig 5).  

• These lines are on par with resistant checks and can be further advanced so that they can be tested in the multi -
location trials in the grain mold hot spots.  

 

 
 

Figure 5. Evaluation of  F3  populations for grain mold resistance 
 
Identification of stable mold resistant lines across locations (T. G. Nageshwararao) 
Twenty-five advanced generation breeding lines were evaluated along with 5 checks at high rainfall zones of 
Karnataka and Maharashtra viz., Shimoga, Hassan, Dharwad and Kolhapur.  The crop was raised during kharif 
2008 at all the locations  including Rajenderanagar .  Each entry was grown in two rows of 4 m with a spacing of 
45 x 15 cm.  The design of experiment was RBD with 3 replications.   High amount of rain fall received at crop 
maturity stage aided in the development of grain molds at Hassan, Dharwad and Rajendranagar centers.   

• The mean mold score was highest at Dharwad, followed by Rajendranagar and Hassan. 
• Out of 25 lines tested, 12 entries viz., 219 A X CB 29, 219 A X CB 33, 219 A X CB 32,  BN  1309-R 07, BN 1314-

R 07, BN 1316 R 07, BN 1320 R 7, BN 1324 R 07, BN 1325 R .07 were found resistant with a mold score of <4 
on 1-9 scale in all the locations (Table 15).  

• The susceptible checks viz., Bulk Y and 296 B recorded from 8-9, while resistant checks recorded 2 to 2.5.  
 

Table 15. Performance of superior lines for grain mold resistance at different locations - GM score (1-9) 
 

S.No. Entry DTF RJNR HASSAN DWR Mean 
1 219A X CB 26 62.5  5.5 3.9 7.2 5.5 
3 219A X CB 29 65.5  3.5 3.1 5.4 4.0 
4 219A X CB 30 64.0  5.0 2.7 5.4 4.4 
5 219A X CB 31 63.5  5.5 3.0 6.4 5.0 
6 219A X CB 32 65.0  3.0 3.6 5.4 4.0 
7 219A X CB 33 64.0  3.5 2.2 5.4 3.7 
8 296B 64.0  8.5 8.4 8.8 8.6 
9 B58586 65.5  2.5 3.2 2.3 2.7 
15 BC 67 R07 63.5  4.0 7.7 5.4 5.7 
18 BC419-R09 61.5  2.5 8.4 5.2 5.4 
19 BN 1309-r07 64.0  6.5 2.4 2.0 3.6 
20 BN 1310-R07 66.0  6.5 3.8 5.0 5.1 
21 BN 1314-R07 62.5  4.0 2.2 4.0 3.4 
22 BN 1316 R07 65.5  3.0 5.4 3.0 3.8 
23 BN 1320 R07 65.5  5.0 3.5 1.9 3.5 
24 BN 1324 R07 65.5  4.0 3.1 3.0 3.4 
25 BN 1325 R07 64.5  3.5 3.5 5.1 4.0 
26 BN 1326-R07 63.5  8.0 7.3 4.4 6.6 
27 BN 1327 R07 65.0  5.5 3.6 5.3 4.8 
28 Bulk Y 61.0  8.5 8.9 8.9 8.8 
29 C-43 66.5  2.0 3.0 3.4 2.8 
30 IS 14332 64.0  2.0 2.2 1.3 1.8 

 Mean 64 5.15 5.10 5.24 5.16 
 CD 4.21 3.15 0.66 4.51 2.29 
 CV 3.36 31.17 6.63 57.55 27.7 

DTF=Days to 50% flowering, DWR=Dharwad, RJNR=Rajendrangar 
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Identification of grain mold resistance in the advanced breeding lines (T. G. Nageshwararao)  
Twenty four    GMN entries (developed by Audilakshmi) were evaluated along with two resistant checks viz., B. 
58586, IS 14332 and two susceptible checks viz., 296 B and Bulk Y for their reaction to grain molds at NRCS 
during kharif 2008.  Each entry was grown in 2 rows of 3 m each at a distance of 45 cm. The spacing adopted 
between plant to plant was 15 cm.  The incidence of grain mold was recorded on 1-9 scale where 1= no 
incidence of disease, while 9= >75% of the panicle is infected with molds. 

• Seven entries viz., GMN 108-1, GMN 117-1, GMN 120-7, GMN 128 GMN 131-8, GMN 137-1, and GMN 146 
recorded high levels of resistance with a mold score of 2-3 which is on par with resistant checks.  

• Five entries viz., GMN 102, GMN 114, GMN 127, GMN 134, and GMN 136 recorded moderate resistance to 
grain molds with a mold score of 3.5 on 1-9 scale (Table 16). 

 
Table 16.  Evaluation of GMN entries for mold resistance 

 
S.No Entry DTF GM score 1-9 S.No Entry DTF GM score 1-9 

1 296 B 65 8.0 17 GMN-128 68 2.0 
2 B 58586 67 3.0 18 GMN-130-1 68 5.5 
3 Bulk Y 63 8.5 19 GMN-131 68 5.5 
4 GMN-102 66 3.5 20 GMN-131-8 67 2.5 
5 GMN-108-1 66 3.0 21 GMN-134 68 3.5 
6 GMN-110-1 67 4.0 22 GMN-135 69 4.0 
7 GMN-111 67 4.5 23 GMN-136 68 3.5 
8 GMN-112-9 68 5.0 24 GMN-137-1 68 3.0 
9 GMN-113 67 5.0 25 GMN-141-4 70 5.0 

10 GMN-114 67 3.5 26 GMN-145 70 3.0 
11 GMN-115 66 5.5 27 GMN-146 68 2.0 
12 GMN-116-7 68 5.5 28 IS 14332 66 2.0 
13 GMN-117-1 68 3.0  Mean 67.30 4.07 
14 GMN-120-7 67 3.0  CD 2.72 2.44 
15 GMN-124 69 4.0  CV 2.06 30.53 
16 GMN-127 67 3.5 

 
Identification of grain mold resistance in the A2  based cytoplasm lines (T. G. Nageshwararao)  
One hundred eighty two A2 based cytoplasmic lines  (developed by S L Kaul ) were evaluated for resistance to 
grain molds along with two resistant checks viz., B 58586, IS 14332, and 2 susceptible checks viz., 296 B and 
Bulk Y at NRCS during kharif 2008.  

§ 20 entri es recorded a mold score of 2-3 (Figure 6),   
§ 34 entries recorded 3-4,   
§ 29 entries recorded 4-5,  
§ All the rest 99 were highly susceptible with a mold score of >5 on 1-9 scale.   

 

 
 

Figure  6. Evaluation of A2 based material for grain mold resistance 
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Improvement of 296 B for grain molds of sorghum (T G Nageshwararao)  
Two hundred and five 296 B improved lines for grain mold resistance (developed by S L Kaul ) were evaluated  
along with 2 resistant checks viz., B 58586,and  IS 14332, and 2 susceptible checks viz., 296B and Bulk Y at 
NRCS during kharif 2008.  

• Of the 205 entries evaluated, 11 entries viz., 296bf3-9, 296bf3-11, 296bf3-18, 296bf3-25, 296bf3-26, 296bf3-37, 
296bf3-139, 296bf3-157, 296bf3-169, 296bf3-151 & 296bf3-200 were superior for grain mold resistance (Fig 7).  

• Forty two entries have recorded a mold score of 2-3, while 93 entries have recorded 3-4 and the rest were highly 
susceptible to grain molds with a mold score of >5 on 1-9 scale.  

 
 

Figure 7. Evaluation of 296 B improved lines for grain mold resistance 
 
Screening of new germplasm lines for various diseases (In collaboration with Elangovan) 

• One hundred and fifty five new sorghum germplasm lines were screened for their reaction to grain molds and 
other foliar diseases like leaf blight, rust and zonate leaf spot.  The observations on incidence of diseases were 
recorded on 1-9 scale and are presented in the form of graphs (Fig 8).  

• Of the 155 lines screened, only 13 germplasm lines viz., EB -13, 15, 17, 19, EJ 25, EC 14, 22, 25, 28, EP 19, 20, 
GGUB 32, and GGUB 33 were possessing high degree of resistance to grain molds.  

• More than 50% of the entries took more than 75 days for flowering,  
• Very few of them were early duration types which flowered in 65-70 days of sowing.   
• Most of the entries were purple types and hence have recorded high foliar diseases.  
• Some entries recorded high levels of resistance to foliar diseases (Figure 9).  
 

 
 
 
 
 
 
 
 
 
 

Figure 8. Evaluation of germplasm lines for grain mold resistance and days to flowering 
 

 
Figure 9. Evaluation of germplasm lines for foliar diseases  
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Insect resistance breeding 
Stem borer  
 
Developing stem borer resistant lines (C Aruna and Padmaja) 

• One hundred fifteen F4 and 69 F6 derivatives from 7 crosses between the elite and stem borer resistant 
sources, their parents and the checks were sown in RCBD with three replications. Data on stem borer 
deadhearts and stem tunneling was recorded (Figure 18). 

• Eighteen genotypes in F6 recorded stem borer deadhearts less than 25% as against 22% in the resistant check, 
IS 2205 and 56% in susceptible check, DJ 6514.  

• Many of these recorded less deadheart percentage and stem tunneling compared to their elite parent.  
• Among them, 27B x PB 15881-3-35 (17% DH), R 354 x IS 2205-2 (21% DH), and 27 B x PB 15881-3-25 (22% 

DH) were the best with both low deadheart percentage and stem tunneling.  
• Sixty selections were made from F4 derivatives of 2 crosses viz., Indore 12 x ICSV 93046 and IMS 9 B x SR 

833-23 (Table 17). 
 

Table 17. Performance of promising genotypes for stem borer resistance 
 

Pedigree SB DH %  Stem tunneling %  Pedigree SB DH % Stem tunneling % 
463 B x PB 15881-3-10 24.67 17.86 IMS 9B 38.97 26.70 
463 B x PB 15881-3-17 23.70 58.46 296 B x IS 2205-3 23.50 22.50 
463 B x PB 15881-3-29 24.90 61.54 296 B x IS 2205-4 23.30 40.00 
463 B 43.80 59.50 296 B x IS 2205-6 22.00 8.00 
27 B x PB 15881-3-15 24.03 25.45 (296 B x IS 2205-1) x 296B-2 26.40 36.19 
27 B x PB 15881-3-21 23.60 20.00 296 B 56.30 48.57 
27 B x PB 15881-3-25 21.63 13.64 R 354 x IS 2205-2 20.93 27.50 
27 B x PB 15881-3-30-3 24.90 39.20 R 354 35.50 27.90 
27 B x PB 15881-3-33 22.77 10.00 CSV 15 x IS 18676-19 22.77 27.50 
27 B x PB 15881-3-33 22.63 30.00 CSV 15 29.33 25.60 
27 B x PB 15881-3-35 17.13 20.83 IS 2205 21.83 10.80 
27 B x PB 15881-3-37 22.70 50.00 PB 15881-3 29.87 18.60 
27 B 50.50 50.00 ICSV 700 31.67 25.00 
IMS 9B x PB 15881-3-7 21.80 52.63 DJ 6514 55.77 83.33 
IMS 9B x PB 15881-3-8 23.50 21.43 SE 7.74 8.4 
   CD 5% 21.63 - 
   CD 1% 28.56 - 

 
Genetics of stem borer resistance (C Aruna and Padmaja) 
Twenty seven F1s were developed by crossing 3 MS lines (27 A, 296 A and 463A) with 5 stem borer resistant 
sources and 4 promising R lines during rabi 2007. The F1s thus developed were sown along with the 12 
parents in RCBD replicated thrice. Observations were recorded on the incidence of stem borer. 

• The stem borer resistant line, IS 2205 followed by the R lines CB 81 (GM 15018 x NR 9) and CB 72 (IS 345 x C 43) 
recorded desirable gca effects for stem borer deadheart percentage.  

• For stem tunneling, IS 2205 showed a positive gca which is not desirable.  
• BP 53 recorded desirable gca for both deadheart percentage and stem tunneling, even though at a lower magnitude.  
• The R lines CB 81 and CB 72 showed desirable gca for stem tunneling also Fig 10). 
 

   A.                                                  B. 

 
 

Figure 10. Combining ability of parents for stem borer resistance- 
A- Stem borer deadheart percentage; B- Stem tunneling 
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Shootfly 
Evaluation of RILs for shootfly resistance (C Aruna, V.R. Bhagwat and Collaborators: Udaipur and Akola)  
Four hundred twenty RILs of the cross, 27B x IS 2122 including the parents, susceptible check (DJ 6514) and 
resistant check (IS 18551) were sown in RCBD with 3 replications. Observations were made on seedling 
vigour, glossiness and deadheart percentage at 14, 21 and 28 days after seedling emergence. 

• The evaluation of RILs for 3 years at NRCS showed that 10 nos. RILs were on par with the resistant parent and 
the RIL nos. 14, 16, 122, 206, and 342 performed better than IS 2122.  

• RILs 122 and 342 are more glossy compared to IS 2122 (Table 18).      
 

Table18. Promising RILs for shootfly resistance and associated traits at NRCS over 3 years 
 

DH% at 28DAE RIL No. Glossiness Seedling vigour  
2006 2007 2008 AV 

RILSF- 14 2.25 2.50 46.59 57.44 36.70 46.91 
RILSF- 16 2.50 2.83 52.42 51.65 40.30 48.12 
RILSF- 75 3.08 2.83 44.97 53.12 49.80 49.30 
RILSF- 122 1.58 2.08 52.68 50.10 38.50 47.09 
RILSF- 206 3.00 2.83 42.19 48.20 42.31 44.23 
RILSF- 234 2.83 2.50 59.91 54.44 37.06 50.47 
RILSF- 265 3.08 2.33 58.02 56.46 58.60 57.69 
RILSF- 311 3.33 3.00 55.79 54.49 55.60 55.29 
RILSF- 342 1.67 2.33 33.74 52.78 37.40 41.31 
RILSF- 417 3.50 3.33 55.77 55.37 36.30 49.15 
27 B- P1 4.25 4.17 86.08 77.92 74.60 79.53 
IS 2122-  P2 2.08 2.00 52.58 48.84 43.00 48.14 
DJ 6514- SC 4.33 4.25 82.01 86.62 75.00 81.21 
IS 18551- RC 1.67 1.50 38.24 34.05 34.60 35.63 
C.V.   9.55 18.27 15.3  
C.D. 5%   10.78 19.56 17.3  

                 
Quality 
Improving dual-purpose sorghum for stover quality and quantity (AV Umakanth) 
To improve sorghum dual purpose varieties for stover quality and quantity, brown-mid rib gene was introduced 
along with high grain and fodder yielding genes. The advanced generation 15 progenies including 7 brown-
midrib types were evaluated for grain and fodder yields against standard check, SPV 1616 (CSV 20) in 3 
replications in RBD. 

• The entries viz., NRCS F6-4, NRCS F6-9 and NRCS F6-10 significantly out-yielded the checks in terms of 
fodder yield.  

• NRCS F6 -12 was on par with the check in terms of grain yield and was significantly superior for fodder yield 
(Fig. 11).  

• Amongst the brown-midrib types, the entry NRCS F6-14 was on par with the check for grain and fodder yields 
while NRCS F6-18 was promising for fodder yield alone.  

• The stover quality analysis done during rabi 2007 revealed the superiority of the brown midrib genotype NRCS 
F6-15 in terms of digestibility (57%) against CSV 15 (54%).  

 
Performance of dual-purpose lines (Kh 08, R`Nagar, Umakanth)
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Figure 11. Performance of lines for grain and fodder yields 
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Genetic studies on starch content (S Audilakshmi and Swarnalatha) 
8 x 8 diallel; 28 F1s and 8 parents were grown in RCBD with 3 replications. The observations were made on 
days to flower, plant height and starch quantity. Statistical analysis for diallel analysis was done according to 
Kemthrone (1950) method. Preliminary studies on F1s show that the high starch content in sorghum is 
dominant in nature (Table19). 
  

Table 19: Behavior of parents and F1 for starch content 
 

 P1 P2 F1 SE 
Genotype 27 B  356 B 27 B x 356 B  
Starch content (%) 59  68.5 66 ± 2.3 
Genotype 356 B  296 B 356 B x × 296 B  
Starch content (%) 68.5 55.8 67% ± 2.7 
Genotype 422 B  356 B 422 B × 356 B  
Starch content (%) 58.4 68.5 66.7 ± 3.1 

 
Agronomic traits 
R lines 
Characterizing the restorers for different agronomic traits (C. Aruna and S . Audilakshmi)  
Sixty restorers along with 7 checks were grown in RCBD with 3 replications. Data was recorded on days to 
flower, plant height, panicle components, grain yield, fodder yield, cane yield, brix and stover quality. 

• CB 443, 460, and 318 recorded significant improvement over C 43 for green fodder yield and cane yield (Table 
20).  

• CB 79, 84, 86, 434, 454, and 116 recorded significantly higher brix reading over C 43 and on par with SSV 84 
(brix 16.9).  

• CB 84, and 460 are having significant panicle weight and yield per plant over C 43.  
 

Table 20. Promising R lines for different traits 
R line GFY of 5 

plants (kg) 
Cane yield/  

plant (g) 
Brix Plant 

height (cm) 
Panicle 

length (cm) 
Panicle wt 

(g) 
No. of PB Grain yield 

/ plant (g) 
CB 79 2.1 293 15.6* 225 25 100 61 88.7 
CB 82 1.94 333.33* 12.6 150 26 85 60 62.9 
CB 84 2.32*  293 15.5* 189 26 139* 46 108* 
CB 86 2.06 312 15.4* 195 17 71 44 50.3 
CB 434 1.46 256 16.2* 169 25 79 62 56.0 
CB 443 2.28*  303.* 12.6 160 29 119 48 88.0 
CB 450 1.47 304.* 9 192 29 52 58 21.0 
CB 454 2 305.* 15.9* 183 29 84 56 65.7 
CB 460 2.14*  313.* 12.6 215 32 135* 57 108* 
CB 318 2.13*  320.* 9.9 170 28 97 68.* 63.8 
CB 319 2.25*  298 14.9 170 28 93 57 69.7 
CB 329 1.86 318.* 14.4 169 25 94 58 72.5 
CB 116 2.27 303.* 17.5* 154 25 92 52 67.0 
RS 627 1.75 270 12.7 163 27 74 58 54.6 
AKR 354 1.21 414 15.4 233 25 75 47 51.3 
C 43 1.54 231 11.9 166 26 82 48 65.9 
RSSV 9 3.22 618 16.0 313 18 58 69 42.4 
SSV 84 2.99 473 16.9 256 16 35 51 21.3 
HC 308 2.01 469 10.8 276 26 93 69 62.7 
C.V.  21.3 17 16.9 9 11 28 16 33.4 
C.D. 5% 0.59 71 3.3 26 5 39 15 35.1 
 
Identifying superior hybrids based on new R lines (C. Aruna and S. Audilakshmi) 
 Forty six hybrids and 2 checks were grown in RCBD with 3 replications. Observations were recorded on plant 
height, panicle length, days to flower and grain yield. 

• 27 A x CB 29 was the best hybrid with 20% increase in grain yield over CSH 16, followed by 2295 A x NR 486 
with 19%, and 279 A x CB 11 with 18% increase.  

• 415 A x CB 29 was the earliest hybrid that flowered in 60 days and recorded 12% increase over CSH 23.  
• 372 A x CB 26, and 415 A x CB 33 which flowered on par with the early hybrid check, CSH 23 yielded 16% and 

15% increase over CSH 23 (Table 21).  
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Table 21. Promising hybrids in the hybrid trial 
 

Hybrid Days to 
flower 

Plant height 
(cm) 

Grain yield 
(kg/ha) 

% increase over 
CSH 16 

% increase over 
CSH 23 

2295 A x NR 486 71 255 6100 18.7 23.8 
2295 A  x CB 10 69 215 5155 0.3 4.7 
2295 A x CB 26 69 225 5770 12.2 17.1 
372 A x CB 26 65 230 5690 10.7 15.5 
372 A x CB 30 72 170 5641 9.7 14.5 
415 A x CB 29 60 235 5534 7.6 12.3 
206 A x CB 29 68 220 5044 -1.9 2.4 
27 A x CB 29 68 245 6148 19.6 24.8 
219 A x CB 26 66 235 5201 1.2 5.6 
372 A x CB 8 68 180 5367 4.4 9.0 
372 A x CB 33 67 185 5600 8.9 13.7 
415 A x CB 8 66 200 5266 2.4 6.9 
415 A x CB 33 66 230 5659 10.1 14.9 
151 A x CB 32 70 190 5249 2.1 6.6 
206 A x CB 31 70 200 5735 11.6 16.4 
234 A x CB 32 72 210 5079 -1.2 3.1 
279 A x CB 11 66 265 6089 18.4 23.6 
417 A x CB 12 66 220 5451 6.0 10.7 
CSH 16 70 220 5141   
CSH 23 65 200 4926   
C.V. - - 17   
C.D. 5% - - 833   

 
MS lines  
Identifying superior combiners (MS lines) for grain and stover yields, starch content ( S. Audilakshmi &  C Aruna) 
Forty six F1s along with 2 lines and 23 testers were grown in RCBD with three replications. Data on grain yield 
was collected. Data on days to flowering, plant height, panicle length, grain yield, and starch content were 
recorded. 

• Line x tester analysis showed that 23 testers were significantly different for plant height, primary branches and 
grain yield (Table 22).  

• GCA effects show that testers 05R GTC SPA244, 05R GTC SPA457, and 05R GTC SPA507 were best 
combiners for panicle length (Fig 12). 

• 05R GTC SPA244,and  05R GTC SPA507 for grain primary branches,  
• 05R GTC SPA507, 05R GTC SPA585, and 05R GTC SPA487 for grain yield (Figure 12)  
 

Table 22.  Anova for Line x Tester experiment 
 

  DF Plant Height Panicle Length  Primary Branch  Grain yield  
Replicates 2 730 20.6 158.2 *  226.2  
 Crosses 45 1499 * 19.7 125.8 *  844.4 * 
Line Effect 1 15722* 72.9 *   131.6 2335.4 
Tester Effect 22 1588*   24.4 186.5 *  1073.7* 
Line * Tester Eff. 22 762*   12.6  64.8 * 547.4 *   
Error 90 444 15.4 21.5 304.0  
Total 137 794 16.9 57.8 480.4  

 

 
Figure 12. GCA effects of new MS lines for grain yi eld 
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To identify superior new MS lines, 11 new MS lines along with 4 checks were evaluated in RCBD with 3 
replications for agronomic superiority. Observations were made on flowering, plant height, panicle length, 
panicle weight, and grain yield etc. 

• Four new MS lines viz., 05R GTC SPA379, 05R GTC SPA381, 05R GTC SPA597, and 05R GTC SPA521were 
as early as AKMS 14 (65 to 67 days) (Table 23).  

• Eight MS lines were significantly superior to 296 B, check for grain yield.  
• The best MS lines for grain yield were 05R GTC SPA533 (99 g/plant), 05R GTC SPA669 (80 g/plant), 05R GTC 

SPA385 (78 g/plant), and 05R GTC SPA381 (75 g/plant).  
• The new MS lines were taller than the check MS lines. 

 
Table 23. Performance of superior MS lines for agronomic traits 

 
 

* significantly superior at 5% 
 
Identifying superior hybrids based on new MS lines (S. Audilakshmi) 
Forty six hybrids along with 2 checks were grown in RCBD with 3 replications. Observations were collected on 
agronomical traits, plant height, days to flower and grain yield and analysis of variance was taken up. 

• Fifteen hybrids showed 10 to 48 % increase over the check for grain yield (Table 24).  
• The grain yields of hybrids viz., 05R GTC HM1 X 05R GTC PEM64, and 05R GTC HM6 X 05R GTC PEM56 were 

significantly superior to the check, CSH 23. 
• Maximum grain yield of 6436 kg/ha was recorded by hybrid 05R GTC HM1 X 05R GTC PEM64 against 4353 kg/ha of 

CSH 23. 
• Other superior hybrids were 05R GTC SPA380 x 05R GTC PEM59 with 33.5% grain yield increase over the check, 

CSH 23; 05R GTC SPA400 x 05R GTC PEM53 with 28% increase, 05R GTC SPA400 x 05R GTC PEM53 with 26.8% 
increase, 05R GTC SPA430 x 05R GTC PEM53 with 23.5%increase, and 05R GTC PEM25 X 05R GTC PEM52, 05R 
GTC SPA400 x 05R GTC PEM52 and 05R GTC PEM24 X 05R GTC PEM56 with 21% increase.  

• The superior hybrid 05R GTC HM6 X 05R GTC PEM56 was as early as CSH 23 and took 65 days 
 

Table 24. Performance of superior hybrids for grain yield and other agronomic traits 
 

S. 
No 

Institute ID Grain yield 
(kg/ha) 

% Increase over 
CSH 23 

Days to 
flower 

Plant Height         
(cm) 

1 05R GTC PEM30 X 05R GTC PEM65 4645 6.7 67 199 
2 05R GTC PEM24 X 05R GTC PEM56 5249 20.6 68 182 
3 05R GTC PEM24 X 05R GTC PEM64 4583 5.26 67 177 
4 05R GTC PEM25 X 05R GTC PEM64 4728 8.13 66 222 
5 05R GTC HM6 X 05R GTC PEM56 6187* 42.1 65 207 
6 05R GTC HM6 X 05R GTC PEM64 5083 16.8 70 202 
7 05R GTC HM1 X 05R GTC PEM64 6436* 47.8 69 243 
8 05R GTC PEM25 X 05R GTC PEM52 5291 21.5 72 205 
9 05R GTC SPA416 x 05R GTC PEM53 5124 17.7 72 187 
10 05R GTC SPA414 x 05R GTC PEM53 5166 18.7 72 172 
11 05R GTC SPA414 x 05R GTC PEM52 4833 11 71 214 
12 05R GTC SPA400 x 05R GTC PEM53 5520 26.8 74 196 
13 05R GTC SPA380 x 05R GTC PEM53 4624 6.2 72 190 
14 05R GTC SPA380 x 05R GTC PEM59 5812 33.5 71 180 
15 05R GTC SPA482 x 05R GTC PEM53 4978 14.4 74 234 

S. No. Institute ID Grain yield (g/plant) Plant  height (cm) Days to  Flower 
1 05R GTC SPA298 31.7 137 71 
2 05R GTC SPA379 67.9* 204 67 
3 05R GTC SPA381 75.1* 168 66 
4 05R GTC SPA385 78. * 171 69 
5 05R GTC SPA585 73.8* 185 72 
6 05R GTC SPA521 50.4 156 66 
7 05R GTC SPA533 99.4* 218 70 
8 05R GTC SPA597 68.7* 126 67 
9 05R GTC SPA669 80.4* 160 75 

10 05R GTC SPA511 67.3* 162 69 
11 296 B 42.5 140 74 
12 27 B 42.6 142 70 
13 AKMS 14 B 44.2 120 65 
14 463 B 48.2 105 70 

 C.V.% 20.3 15 12 
 C.D. 5% 21.0 12 3.5 
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S. 
No 

Institute ID Grain yield 
(kg/ha) 

% Increase over 
CSH 23 

Days to 
flower 

Plant Height         
(cm) 

16 05R GTC SPA400 x 05R GTC PEM52 5270 21.1 70 217 
17 05R GTC SPA400 x 05R GTC PEM53 5582 28.2 70 206 
18 05R GTC SPA430 x 05R GTC PEM53 5374 23.4 75 187 
19 05R GTC HM4 x 05R GTC PEM74 4874 12 70 193 
20 CSH 23 4353  67 189 
 % CV 24  15 17 
 CD at 5% 1770.55  3 20 

 
Superior sweet sorghum hybrids (A.V. Umakanth) 
During kharif 2008, 407 sweet sorghum hybrids based on A1, and A3 cytoplasm were evaluated for time to 
flower, plant height, green cane yield and brix at physiological maturity. Around 124 hybrids showed brix in the 
range of 16-21 %. Out of these hybrids, 62 were found to be sterile as they were based on A3 cytoplasm and 
the remaining equal numbers of hybrids were fertile. The performance of promising fertile hybrids is giv en in Fig 
13.  Most of the hybrids flowered in the range of 71-93 days. The hybrids NRCS ESSH-74 (71 days) and NRCS 
ESSH-158 (78 days) were fertile and early but were poor green cane yielders. NRCS ESSH-81 and NRCS 
ESSH-153 appear promising with high cane yield in the fertile category, while NRCS ESSH-27 and NRCS 
ESSH-194 were promising with high brix and cane yields in the sterile category. 
 

Fig. 1 Promising sweet sorghum hybrids (Kh 08, R`Nagar, Umakanth)
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Figure 13.  Performance of promising sweet sorghum hybrids 

 
Evaluate new varieties for agronomic superiority (S. Audilakshmi and C. Aruna) 
Twenty two varieties along with 3 checks were grown in RCBD with 2 replications. Data was collected for plant 
height, panicle length, grain yield etc. 

• The plant height in the new varieties ranged from 228 to 275 cm, where as the check, SPV 1616 was 267 cm tall.  
• The variety, 05R GTC NP1851 (4812kg/ha) showed significant superiority for grain yield over that of the check, SPV 

1616 (3270kg/plot).  
• 05R GTC NP1789, and 05R GTC NP1844 were superior varieties with grain yield of 4499 kg/ha and 4437 kg/ha 

respectively.  
 

 
Figure 14. Performance of superior varieties for grain yield 

CD at 5 % = 1458  
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DUS testing traits 
Characterizing promising lines with shootfly resistance for DUS traits to facilitate registration (C. Aruna)  
Two pre-breeding derivatives, C 43 x IS 18551 (NRCSFR 06-1) and SPV 1518 x IS 2122 (NRCSFR 06-2), and 
eight shoot fly RILs from 27B x IS 2122 along with their parents were characterized for DUS testing traits in 
RCBD replicated thrice.  

• All the genotypes differ from the resistant sources used in developing them, in more than two traits (Tables 25 
and 26). 

• NRCSFR 06-1 and 2, RILs 75 and 404 have yellow-green coleoptiles and yellow-green leaf sheath color against 
greyed purple coleoptile and leaf sheath of the resistant sources.  

• Lemma ar ista formation is present in all the RILs whereas it is absent in IS 2122.  
• Stigma yellow color ation is present in RILs 206, 404 and 159 whereas it is absent in the resistant sources.  
• All the genotypes except 3 RILs showed either semi-compact or loose panicle against compact panicle of 

resistant sources. 
• NRCSFR 06-2 flowered significantly earlier to both the resistant sources.  

 
Table  25. DUS characterization of genotypes for qualitative traits 

Character No.  1 2 7 9 21 22 24 33 
NRCSFR 06-1 YG YG Absent Absent SC SYM  medium lustrous 
NRCSFR 06-2 YG YG Present Absent Loose PBLP medium non-lus 
SF RIL 75 YG YG Present Absent SC SYM  medium lustrous 
SF RIL 128 GP GP Present Absent Compact PBLP medium lustrous 
SF RIL 206 GP GP Present Present SC SYM  medium lustrous 
SF RIL 342 GP GP     SC SYM  medium lustrous 
SF RIL 374 GP GP Present Absent Compact PBLP medium non-lus 
SF RIL 404 YG YG Present Present SC SYM  medium lustrous 
SF RIL 159 GP GP Present Present Compact PBLP medium lustrous 
27 B YG YG Present Present SC SYM  medium lustrous 
C 43 YG YG Absent Present SC SYM  short lustrous 
IS 18551 GP GP Present Absent Compact PBLP long non-lus 
IS 2122 GP GP Absent Absent Compact PBLP medium Lustrous 

1 = Coleoptiles color, 2 = leaf sheath color,  7 = Lemma arista formation, 9 = stigma yellow coloration, , 21 = panicle density at maturity, 22 = panicle 
shape, 24 = glume length, 33 = grain luster, SC = Semi compact,  SYM = Symmetric, PBLP = Panicle broader at lower part, 

 
Table 26. DUS characterization of genotypes for quantitative traits 

 
Character No. 4 10 12 15 16 17 18 19 20 27 

NRCSFR 06-1 81.3 1.33 2.92 212 2.11 86* 10.3 23 9.3+ 24 
NRCSFR 06-2 73* 0.97 2.96 200 1.96 75 9 26 7.7+ 19 
SF RIL 47 83 1.22 2.88* 235 1.77 76 9.5 25 8.3+ 23 
SF RIL 75 82.7 1.12 2.91 216 1.58 68 8.7 21 7.5+ 24 
SF RIL 128 84.3 1.49 2.95 257 1.96 68 8.3 23 7.3+ 22 
SF RIL 206 83.7 1.57 3.31 226 1.77 81 9.3 21 8.6+ 17* 
SF RIL 342 85.7+ 1.51 3.33 240 1.74 70 8.1 20 7.2+ 23 
SF RIL 374 78.3 1.49 3.08 239 1.64 68 8.2 20 5.8* 25 
SF RIL 404 85.3+ 1.7 3.04 230 1.7 63 8.6 23 7+ 23 
SF RIL 159 81.3 1.71 3.2 213 1.81 76 9.1 21 6.6+ 24 
C 43 83.3 1.97 2.84 141 1.76 64 8.1 27 9.5 27 
IS 18551 83 1.46 3.36 244 1.91 71 8.6 26 10.7 22 
IS 2122 79.7 1.22 2.86 257 1.66 72 8.5 26 14.3 21 
27 B 77.3 1.55 3.18 195 2.12 77 10.3 21 6.7 26 
CV (%) 3.1 16.47 7.36 19 11.9 8 11.0 18 25.4 9.8 
CD 5.3 0.51 0.48 90 0.46 13 2.1 9 4.7 5 

4 = Time of panicle emergence (days), 10 = Stigma length (mm), 12 = anther length (mm), 15 = plant total height (cm), 16 = stem diameter (cm), 17 = 
length of leaf blade (cm), 18 = width of leaf blade (cm), 19 = panicle length without peduncle (cm), 20 = length of panicle branches (cm), 27= 1000 grain 

weight (g). *- significant difference from IS 18551; +- Significant difference from IS 2122 
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Evaluation of grain mold resistant and elite MS lines for DUS testing traits (S. Audilakshmi)  
The genetic stocks which were found superior during the last 2 to3 years for various traits like grain yield, high 
brix, stover quality and grain mold resistance were characterized for DUS testing traits. A total of 34 genetic 
stalks, 9 male sterile (MS) lines for superior grain yield, 5 MS lines for superior stover quality, 5 MS lines for 
sweet stalk, 8 RILs and 7 F6s for grain mold resistance along with four checks (296 B and 27 B as checks for 
MS lines, and C 43 and B 58586 as grain mold resistant checks) were grown in RCBD with three replications. 
Data on 24 sorghum DUS testing traits (as per National guidelines for DUS testing in sorghum) were recorded 
and analyses were taken up for data on quantitative traits.  

• Analysis of variance for quantitative traits showed that the genetic stocks were different for all the DUS testing traits.  
• MS lines and grain mold resistant lines showed variation for qualitative and quantitative traits and were different from 

296 B (check for MS lines) and B 58586 (check for grain mold resistance) for the qualitative traits.  
 
Nine MS lines superior for grain yield: Nine superior MS lines were distinct from 296 B for DUS testing 
characters such as seedling anthocyanin coloration, leaf sheath anthocyanin coloration, and lemma arista 
formation.  These MS lines among themselves are distinct from each other for pedicel length, grain luster 
(Tables 27a and b). 

• BX 3095 has yellow green coleoptile and leaf sheath color against purple of 296 B. It has long pedicel and 
glume length in comparison to other MS lines.  

• BX 3054 has yellow stigma color against absence of yellow color in 296 B and other MS lines. BX 3146 has long 
pedicel against medium of 296 B and short glume against rest of the MS lines in the study. BX 3060 has yellow 
midrib color against absence of yellow color in 296 B and other MS lines. BX 3143 has significant different 
stigma and anther length as compared to that of 296 B and other MS lines.  

• BX 3216 has lustrous grain in comparison to non-lustrous grain of 296 B. 
• BX 3288 showed absence of lemma arista formation where as it is present in 296 B, and as compared to circular 

grain profile view of other MS lines, it has elliptical view.  
• BX 3183 pedicel is short against medium of 296 B, and its leaf length is significantly shorter than 296 B.  
• BX 3061 is significantly earlier than 296 B.  

 
Table 27 a.  Performance of superior MS lines for quantitative traits of DUS testing 

 

4 = Time of panicle emergence (days), 10 = Stigma length (mm), 12 = anther length (mm), 15 = plant total height (cm), 16 = stem diameter (cm), 17 = 
length of leaf blade (cm), 18 = width of leaf blade (cm), 19 = panicle length without peduncle (cm), 20 = length of panicle branches (cm), 27= 1000 grain 

weight (g). 
 
Five MS lines for stover quality:  Five MS lines were distinct from 296 B for DUS testing characters like 
lemma arista formation, pedicel length, and among themselves they were distinct for pedicel length, stigma 
anthocyanin color (Tables 28a and b). 

• BX 3042 has yellow green seedling and leaf sheath color, absence of lemma arista, presence of stigma 
anthocyanin, medium glume length and lustrous grain, and is dwarf in stature. 

• BX 3151 has yellow green seedling and leaf sheath color, absence of lemma arista, presence of stigma 
anthocyanin, long pedicel, medium glume length and long panicle branches. 

• BX 3062 has yellow green seedling and leaf sheath color, absence of lemma arista, long pedicel, medium glume 
length and lustrous grain.  

• BX 3009 has yellow green seedling and leaf sheath color, absence of lemma arista, long pedicel, medium glume 
length and lustrous grain.  

• BX 3182 has long pedicel, medium glume length and lustrous grain. 

Character No. 4 10 12 15 16 17 18 19 20 27 
BX 3095 75.0  1.24 3.34 198 2.18 66 8.3 25 8.0 25 
BX 3054 82.7  1.12 2.65* 247 1.90 85 10.4 23 9.5 27 
BX 3146 79.7  1.40 2.46* 180 1.57 62* 8.2 21 8.4 23 
BX 3060 81.3  0.91 2.75 180 1.52 65* 8.2 26 8.0 23 
BX 3143 79.7  0.76* 2.64* 175 1.71 67 9.6 20 7.9 25 
BX 3216 75.7  1.25 2.79 185 1.59 71 7.6 21 7.6 26 
BX 3288 78.7  1.34 2.83 209 1.61 82 8.3 26 8.2 24 
BX 3183 78.3  1.42 2.82 150 1.75 64* 7.0 23 6.9 23 
BX 3061 74.0  1.01 2.62* 180 1.58 65* 9.1 26 10.5 22 
296 B 80.3  1.30 3.15 192 1.91 78 9.1 22 7.5 19 
27 B 77.3  1.55 3.18 195 2.12 77 10.3 21 6.7 16 
CV % 3.1 16.47 7.36 19 11.9 8 11 18 25 98 
CD at 1% 5.3 0.51 0.48 90 0.46 13 2.1 9 4.7 5 
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Table 28 a. DUS testing of quantitative traits of MS lines having superior stover quality 
 

   Character No.  4 10 12 15 16 17 18 19 20 27 
BX 3042 80.0 1.38 3.06 85 2.23 67 8.7 19 8.2 20 
BX 3151 75.0 1.29 2.76 160 1.90 67 8.5 22 14.1* 28 
BX  3062 83.7 1.39 3.43 136 1.95 78 11.9 21 9.4 21 
BX 3009 80.0 1.60 3.03 152 1.76 67 8.5 21 7.1 24 
BX 3182 75.7 1.60 3.13 236 1.84 71 8.8 25 7.4 26 
296 B 80.3 1.30 3.15 192 1.91 78 9.1 22 7.5 19 
27 B 77.3 1.55 3.18 195 2.12 77 10.3 21 6.7 16 
CV % 3.1 16.47 7.36 19 11.9 8 11 18 25 9.8 
CD at 1%  5.3 0.51 0.48 90 0.46 13 2.1 9 4.7 5 

4 = Time of panicle emergence (days), 10 = Stigma length (mm), 12 = anther length (mm), 15 = plant total height (cm), 16 = stem diameter (cm), 17 = 
length of leaf blade (cm), 18 = width of leaf blade (cm), 19 = panicle length without peduncle (cm), 20 = length of panicle branches (cm), 27= 1000 grain 

weight (g). 
 
Five MS lines for sweet sorghum: Five MS lines were distinct from 296 B for glume length and grain luster, 
and among themselves by lemma arista formation. 91 B has yellow green seedling and leaf sheath color, 
absence of lemma arista formation, medium glume length and large germ size (Tables 29a and b). 

• BX 3129 has absence of lemma arista formation, long pedicel, medium glume length, medium germ size and 
lustrous grain.  

• 45 B has absence of lemma arista formation, long pedicel, medium glume length, medium germ size, lustrous 
grain, and long stigma length.  

• BX 3071 has yellow coloration of flag leaf midrib, presence of stigma yellow coloration, stigma anthocyanin, 
large germ size, and long stigma length.  

• MS line 126 B has absence of lemma arista and lustrous grain.  
• 356 B has medium glume length, large germ size and lustrous grain    

 
Table 29 a. DUS testing of quantitative traits of sweet sorghum MS lines 

 
Character No.  4 10 12 15 16 17 18 19 20 27 
91 B 74.7 1.69 3.20 162 1.79 68 8.3 22 7.7 31 
BX 3129 79.0 1.49 3.15 127 1.87 65* 8.7 23 6.9 35 
45 B 80.7 1.83* 2.91 152 1.76 66 8.3 21 7.3 28 
BX 3071 79.3 1.86* 3.21 212 1.82 70 8.0 23 7.7 30 
126 B 82.7 1.75 3.10 207 1.83 72 8.7 25 7.3 25 
356 B 81.0 1.65 3.43 239 1.91 74 8.5 26 8.5 30 
296 B 80.3 1.30 3.15 192 1.91 78 9.1 22 7.5 19 
27 B 77.3 1.55 3.18 195 2.12 77 10.3 21 6.7 1. 
CV % 3.1 16.47 7.36 19 11.9 8 11 18 25 9.8 
CD at 1% 5.3 0.51 0.48 90 0.46 13 2.1 9 4.7 5 

4 = Time of panicle emergence (days), 10 = Stigma length (mm), 12 = a nther length (mm), 15 = plant total height (cm), 16 = stem diameter (cm), 17 = 
length of leaf blade (cm), 18 = width of leaf blade (cm), 19 = panicle length without peduncle (cm), 20 = length of panicle branches (cm), 27= 1000 grain 

weight (g) 
 
Eight RILs  for grain mold resistance:  Eight RILS resistant for grain mould were distinct from resistant check, 
B 58586 for lemma arista formation and stigma yellow coloration, and for seed shape and seed color among 
themselves (Tables 4a and 4b). 

• RIL 203 was earlies t and took 68 days to flower as against 83 days of B 58586, resistant source.  
• GM RIL 98, GM RIL 124, and GM RIL 169 had yellow orange (18 B) grain color as against yellow white (158 B) 

of B 58586.  
• GM RIL 25 and GM RIL 83 have circular grain in dorsal view as against elliptical of B 58586, check.  
• RIL 25 (38 cm), GM RIL 92 (33cm), and GM RIL 124 (33 cm) have longer panicle lengths as compared to B 

58586 (27 cm).     
 
Seven F6s for grain mold resistance: Seven grain mold resistant F6s were distinct for grain shape and 
pedicel length as that of B 58586, resistant check (Tables 30a and b).  

• GMN 41 has lemma arista present, yellow stigma, and medium pedicel against absence of lemma arista, white 
stigma and very long pedicel of B 58586.  
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• GMN 46 has long pedicel, medium glume, and circular grain shape against medium pedicel, long glume, and 
elliptical grain shape of B 58586.  

• GMN 42 has long pedicel, short glume, and circular grain shape against medium pedicel, long glume, and 
elliptical grain shape of B 58586.  

• GMN 55 has long pedicel, medium glume, non lustrous grain against medium pedicel, long glume, and lustrous 
grain of B 58586.  

• GMN 58 has long pedicel, circular grain shape and medium germ size against medium pedicel, elliptical grain 
shape, and small germ size of B 58586.  

• GMN 52 has medium germ size against small germ size of B 58586. 
• GMN 59 has long pedicel, medium glume, circular grain shape and medium germ size against medium pedicel, 

long glume, elliptical grain shape and small germ size of B 58586.  
 

Table 30.  DUS testing of quantitative traits of grain mold resistant genetic stocks 
 

Character No. 4 10 12 15 16 17 18 19 20 27 
GM RIL 25 82.3 1.58 2.77 206 1.75 67 9.3 38.1 6.9 22 
GM RIL 92 82.3 2.01 3.50 311 1.67 63 8.2 36.0 5.3 21 
GM RIL 98 82.7 1.66 3.22 262 1.89 68 8.3 27.4 5.8 20 
GM RIL 124 81.0 1.38 3.20 305 1.83 83 9.0 33.1 12.8* 19 
GM RIL 203 68.7 1.37 3.60 326 1.99 69 8.8 29.2 12.7 21 
GM RIL 170 77.3 1.21 3.57 309 1.81 70 8.6 26.9 13.3 24 
GM RIL 83 77.0 1.08 3.27 270 1.69 80 9.2 30.1 11.2 29 
GM RIL 169 80.0 1.44 2.96 251 1.65 77 10.3 32.1 10.4 21 
GMN 41 76.7 1.48 3.02 304 1.60 77 8.6 28 10.2 23 
GMN 46 81.3 1.41 3.04 273 1.64 77 8.3 30 9.3 31 
GMN 42 82.0 1.62 3.30 240 1.73 70 8.4 29 10.7 32 
GMN 55 80.7 1.93 3.20 154 2.02 77 8.8 21 9.3 28 
GMN 58 80.7 1.00 3.02 221 1.90 82 10.1 27 8.9 27 
GMN 52 82.0 1.07 2.99 270 1.97 78 10.1 26 8.5 25 
GMN 59 84.0 0.92 2.99 299 1.83 72 8.4 27 7.7 25 
B 58586 83.7 1.97 3.22 198 1.86 70 8.9 27 6.1 19 
296 B 80.3 1.30 3.15 192 1.91 78 9.1 22 7.5 19 
CV % 3.1 16.47 7.36 19 11.9 8 11 18 25 9.8 
CD at 1% 5.3 0.51 0.48 90 0.46 13 2.1 9 4.7 5 

4 = Time of panicle emergence (days), 10 = Stigma length (mm), 12 = anther length (mm), 15 = plant total height (cm), 16 = stem diameter (cm), 17 = 
length of leaf blade (cm), 18 = width of leaf blade (cm), 19 = panicle length without peduncle (cm), 20 = length of panicle branches (cm), 27= 1000 grain 

weight (g) 

 
Cytoplasmic diversification of male steriles and their fertility restoration in sorghum (S. L. Kaul) 
Cytoplasmic – nuclear male sterility (CMS) has been instrumental in exploiting heterosis and developing 
commercial hybrids, their seed production and stimulating breeding research. Sorghum yields increased 
dramatically in India, USA, China and other countries with use of CMS based hybrids. However, milo 
cytoplasm, the first one utilized for commercial hybrids, is still the main male sterility inducing cytoplasm used 
today. 
 
As the grain mould tolerance in hybrids is contributed only by the male fertile restorer line, further elevation of 
resistance level is expected when both parents contribute to resistance. An alternate to the conventional 
approach of genetic enhance of available CMS (A 1) lines, has been adopted    by converting number of grain 
mould resistant fertile restorers on A1/milo into cytoplasmic -  genetic male sterile lines. These grain mould 
(GM) resistant lines were developed in 1990’s and were converted into CMS lines using A 2 cytoplasm. Some of 
them (RS97A2, RS127A2, RS179A2, RS301A 2, RS1096A2, RS1100A2, RS1103 A2 RS1126A2 and RS1182 A2 
and seven hybrids on them improved for GM have been earlier presented in Annual Report 2000 – 01, National 
Research Centre for Sorghum. Conversion of 24 other A2 based CMS lines through back crossing continued 
subsequently. The performance of B2- counterpart of these 24 out of 33 tolerant CMS lines for 18 characters 
are given here along with four milo A 1 based B – lines of commercial hybrids.  
 
Sixteen of them are early in flowering (59 – 63 days) like 7B (female parent of CSH 23) and rest are 
comparable to other commercial lines (Table 31). These B lines are short (96 cm) to medium (217 cm) in total 
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plant height and provide a large choice in height range compared to 133 – 207 cm in B – lines (A1) of 
commercial hybrids. Length and width of leaf blade are matching with commercial CMS lines (B).  
 
Eighteen of these B2 lines are significantly superior in grain yield (53.7 to 68 g/pl) than the commercial B 1 lines 
(40 to 44 g/pl). These B 2 lines gave 22 to 54% more grain yield than the checks. Very high yielding eight B2 
lines (> 60g/pl ) are RS 127 B 2, RS 924 B2, RS 1100 B2, RS 1103 B 2, RS 1182 B2, RS 1215 B 2, RS 2308 B2, 
RS 2311 B2. Other 10 high yielding B2 lines in significant range (> 51.8 g/pl and < 60 g/pl) are RS 74B 2, RS 
97B 2, RS 115B 2, RS 179B2, RS 301B2, RS 1096B2, RS 1126B 2, RS 2313B 2, RS 2323B2 and RS 2331B 2. The 
B2 lines have comparable range of branches per panicle (50 – 68) and seeds/ panicle branch (48 – 70). 
However, seven of B2 lines were equal or better than best check 7B for seeds/panicle branch. 
 
The grain mould susceptibility of these lines was also evaluated as 1 resistant – 9 susceptible scale. Three 
commercial CMS (27B, 7B, 296B) are very highly susceptible (GM score 7.7 to 8.8) and the fourth one IMS 9B 
is also highly susceptible with 6.9 GM score. Among the B2 lines, eight lines are 4.0 – 4.2 in GM score and 
hence represent high degree of resistance. Another 11 B2 lines have 5.0 –5.1 score and considered to be 
tolerant to grain mould. Two of the most GM resistant (3.0 – 3.1 score) lines are also among high yielding e.g., 
RS924B2, (68g/pl) and RS 2313B2 (58.7g/pl). The eight B2 lines with 4.0 – 4.2 score are RS 1100B 2, RS 
1126B 2, RS 1215B 2, RS 2322B 2, RS 2323B2, RS 2327B2, RS 1103B2, RS 97B 2.  
 
Restoration in A2 cytoplasmic male steriles 
The A2 cytoplasm could demonstrate its sterility inducing potential in A1 fertility restoring lines. However, 
exploitation of such A2 CMS line has been difficult due to fertility restoration problem. In view of that a 
comprehensive breeding programme was taken up in 1990’s and data was reported in Annual Report 2000 –01 
of NRCS. Four of lines were RSCN 2103, RSCN2117, RSCN2118 and I 12 (Indore 12). These lines were 
crossed on CMS (A2) and fertile plants under bag were selected in segregating generations. This resulted in 
evolution of another seven lines with proven capability to restore fertility in F1 crosses based on A2 CMS lines. 
The characteristics of these 11 lines are presented in Table 32.  
 
The range for various characters was 63 – 71 days to flower, 155 – 182 cm plant height, 22. 6 to 29.7 cm for 
panicle length, 46 – 71 seeds/panicle, and 48 – 67g/plgrain yield and 3.8 – 6.8 grain mould score. These A2 

fertility-restoring lines are early to medium in maturity, dwarf to medium tall, slightly larger in leaf size, long to 
very long panicle length, and in comparative range for other characters with commercial restorers. Four of 
these restorers are highly tolerant to grain moulds also. 
 
A set of 25 grain mould tolerant and productive A2 based CMS lines and six fertility restorer lines have open up 
new venues for cytoplasmic diversification and opportunity to develop commercial sorghum hybrids for grain, 
dual purpose and forage purpose. 
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Table 27 b.  Performance of superior MS lines for qualitative traits of DUS testing 
 

1 = Coleoptiles color, 2 = leaf sheath color, 6 = midrib yellow color of flag leaf, 7 = Lemma arista formation, 9 = stigma yellow coloration, 11 = pedicel length, 21 = panicle density at maturity, 22 = panicle shape,  
24 = glume length, 26 = Caryopsis color, 28 = grain shape in dorsal view, 29 = grain shape in profile view, 30 = grain size of germ, 33 = grain luster, SC = Semi compact, SL= Semi-loose,  

SYM = Symmetric, PBLP = Panicle broader at lower part, PBUP = Panicle broader at upper  part 
 

Table 28 b.  DUS testing qualitative traits of MS lines having superior stover quality 
 

Character 1 2 7 9 11 21 22 24 26 28 29 30 33 
BX 3042 Yellow green Yellow green absent absent medium C SYM Medium Yellow white circular circular medium lustrous 
BX 3151 Yellow green Yellow green absent absent long SC PBUP Medium Yellow orange circular circular medium non-lus 
BX  3062 Yellow green Yellow green absent absent long loose Pyramidal Medium Yellow circular circular medium Lustrous 
BX 3009 Yellow green Yellow green absent absent long C SYM Medium Yellow circular circular medium Lustrous 
BX 3182 Grayed purple Grayed purple present absent long SC SYM Medium Yellow orange circular circular medium Lustrous 
296 B Grayed purple Grayed purple present absent medium SC SYM Short Yellow circular circular medium non-lus 

1 = Coleoptiles color, 2 = leaf sheath color, 7 = Lemma arista formation, 9 = stigma yellow coloration, 11 = pedicel length, 21 = panicle density at maturity, 22 = panicle shape, 24 = glume length,  
26 = Caryopsis color, 28 = grain shape in dorsal view, 29 = grain shape in profile view, 30 = grain size of germ, 33 = grain luster SC = Semi compact, SYM = Symmetric, PBUP = Panicle broader at upper part 

 
Table 29 b.  DUS testing qualitative traits of sweet sorghum MS lines 

 
  Character  1 2 6 7 9 11 21 22 24  26 28 29 30 33 
91 B Yellow green Yellow green Absent absent absent  -- SC SYM medium Yellow orange circular circular large Lustrous
BX 3129 Grayed purple Grayed purple Absent absent absent Long SC SYM medium Greyed yellow circular circular large Lustrous
45 B Grayed purple Grayed purple Absent absent absent  long SC SYM medium Yellow circular circular medium Lustrous
BX 3071 Grayed purple Grayed purple Present present present Long SC SYM medium Greyed yellow circular circular large Lustrous
126 B Yellow green Yellow green Absent absent absent  - SC SYM short Greyed yellow circular circular medium Lustrous
356 B Grayed purple Grayed purple - - - - SC SYM medium Yellow orange circular circular large Lustrous
296 B Grayed purple Grayed purple Absent present absent medium SC SYM short Yellow  circular circular medium non-lus

1 = Coleoptiles color, 2 = leaf sheath color, 6 = midrib yellow color of flag leaf, 7 = Lemma arista formation, 9 = stigma yellow coloration, 11 = pedicel length, 21 = panicle density at maturity, 22 = panicle shape, 24 = glume 
length, 26 = grain color, 28 = grain shape in dorsal view, 29 = grain shape in profile view, 30 = grain size of germ, 33 = grain luster, SC = Semi compact, SYM = Symmetric 

 

Character 1 2 6 7 9 11 21 22 24 26 28 29 30 33 
BX 3095 Yellow green Yellow green absent absent absent long loose PBLP long Greyed yellow circular circular medium lustrous 
BX 3054 Yellow green Yellow green absent absent present medium SC PBUP short Yellow orange circular circular medium non-lus 
BX 3146 Yellow green Yellow green absent absent absent long SC SYM short Yellow orange circular circular medium non-lus 
BX 3060 Yellow green Yellow green present absent absent long SC SYM medium Yellow white circular circular medium lustrous 
BX 3143 Yellow green Yellow green absent absent absent medium SC SYM short Yellow white circular circular medium lustrous 
BX 3216 Yellow green Yellow green absent absent absent medium SC SYM medium Yellow orange circular circular medium lustrous 
BX 3288 Yellow green Yellow green absent absent absent long SC SYM medium Yellow white circular elliptic medium lustrous 
BX 3183 Yellow green Yellow green absent absent absent short SC SYM medium Yellow circular circular medium non-lus 
BX 3061 Yellow green Yellow green absent absent absent long SL SYM medium Yellow orange circular circular medium non-lus 
296 B Grayed purple Grayed purple absent present absent medium SC SYM short Yellow circular circular medium non-lus 
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Table 30 b.  DUS testing of qualitative traits of grain mold resistant genetic stocks 
 

Character 1 2 6 7 9 11 21 22 24 26 28 29 30 33 
GM RIL 25 Yellow green Yellow green absent present present v.long loose Pyramidal long Yellow white circular elliptic medium lustrous 
GM RIL 92 Yellow green Yellow  green  absent present absent v. long SL SYM medium Yellow white elliptic elliptic medium lustrous 
GM RIL 98 Yellow green Yellow green absent present absent long SC SYM long Yellow orange elliptic elliptic medium lustrous 
GM RIL 124 Yellow green Yellow green absent present absent v. long loose Pyramidal medium Yellow orange elliptic elliptic medium lustrous 
GM RIL 203 Yellow green Yellow green absent present present v. long V. loose Pyramidal long Greyed yellow circular elliptic medium lustrous 
GM RIL 170 Yellow green Yellow green absent present absent v.long SL Pyramidal long Yellow white elliptic elliptic medium lustrous 
GM RIL 83 Yellow green Yellow green absent present present v. long SC PBLP long Greyed yellow elliptic elliptic medium lustrous 
GM RIL 169 Yellow green Yellow green absent present   long V. loose Pyramidal long Yellow orange circular elliptic medium lustrous 
GMN 41 Yellow green Yellow green absent present present medium SL PBLP medium   circular circular medium lustrous 
GMN 46 Yellow green Yellow green absent absent   long SC SYM medium Yellow white circular circular medium lustrous 
GMN 42 Yellow green Yellow green absent absent absent long SC SYM short Yellow orange circular circular medium lustrous 
GMN 55 Yellow green Yellow green absent absent absent long SC SYM medium Yellow orange circular elliptic medium non-lus 
GMN 58 Yellow green Yellow green absent absent absent long SC PBUP long Yellow white circular elliptic medium lustrous 
GMN 52 Grayed purple Grayed purple absent absent absent v. long SL PBUP long Yellow white elliptic elliptic medium lustrous 
GMN 59 Yellow green Yellow green absent absent absent long SC SYM medium Yellow white circular elliptic medium lustrous 
B 58586 Yellow green Yellow green absent absent absent v. long SL reverse pyramid long Yellow white elliptic elliptic small lustrous 
296 B Grayed purple Grayed purple absent present absent medium SC SYM short Yellow circular circular medium non-lus 

1 = Coleoptiles color, 2 = leaf sheath color, 6 = midrib yellow color of flag leaf, 7 = Lemma arista formation, 9 = stigma yellow coloration, 11 = pedicel length, 21 = panicle density at maturity, 22 = panicle shape, 24 = glume 
length, 26= Grain color, 28 = grain shape in dorsal view, 29 = grain shape in profile view, 30 = grain size of germ, 33 = grain luster SC = Semi compact, SL= Semi-loose, VL = very loose, SYM = Symmetric, PBLP = 

Panicle broader at lower part, PBUP = Panicle broader at upper part 
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Table 31: Performance of 25 grain mould tolerant CMS lines based on A2 cytoplasm (kharif 2007-2008) 
 

S 
No. 

B2 line Days to 
50% 

Flower 

Plant: Total 
height 
(cm) 

Leaf: length of 
blade 
(cm) 

Leaf: width 
of blade 

(cm) 

Panicle: 
Length 

(cm) 

Branches/ 
panicle 

Seeds/ 
Panicle 
branch 

Grain 
yield 
(g/pl) 

Grain 
mould 
(1-9) 

  1 2 3 4 5 6 7 8 9 
Average of 2 years (Kharif 2007 & 2008) 

1 RS74B2 63 176.0 73.4 6.8 25.7 57.667 69.8 53.7 5.1 
2 RS97B2 65 190.0 80.0 9.5 27.9 56.6 62.1 58.0 4.2 
3 RS115B2 62 196.3 75.6 8.2 28.3 61.8 65.2 57.0 5.0 
4 RS127B2 66 199.0 72.3 9.5 26.7 67.9 57.3 66.3 5.1 
5 RS179B2 64 203.7 76.1 7.4 25.9 64.1 65.5 57.7 5.0 
6 RS301B2 65 161.3 76.70 8.0 21.7 50.5 62.6 57.3 4.9 
7 RS924B2 65 217.0 76.00 7.1 25.2 63.0 61.2 68.0 3.1 
8 RS1096B2 66 166.3 82.0 7.7 21.5 52.6 58.3 54.3 5.9 
9 RS1100B2 62 136.3 63.8 7.3 24.1 51.1 54.8 66.7 4.0 
10 RS1103B2 66 166.7 82.4 8.3 21.5 54.6 59.5 64.3 4.1 
11 RS1126B2 63 156.7 68.7 8.1 27.0 59.5 61.7 59.7 4.0 
12 RS1182B2 72 215.7 84.1 7.5 22.1 55.3 63.3 67.7 5.1 
13 RS1215B2 65 183.3 69.2 9.0 27.6 58.8 66.9 61.3 4.0 
14 RS1223B2 64 176.3 76.9 9.0 25.1 61.2 62.6 50.0 4.8 
15 RS1253B2 59 118.0 73.0 7.1 25.3 55.9 48.0 47. 3 6.0 
16 RS2308B2 62 156.0 82.8 7.8 26.1 61.1 61.9 66.3 5.0 
17 RS2309B2 62 162.7 83.3 8.6 25.1 64.4 66.6 44.7 5.0 
18 RS2311B2 65 187.7 77.5 8.6 26.7 58.3 56.1 63.0 5.1 
19 RS2313B2 62 161.3 70.1 8.4 29.7 58.1 67.9 58.7 3.0 
20 RS2322B2 66 159.0 73.3 8.8 26.1 61.7 64.0 48.3 4.0 
21 RS2323B2 63 166.3 72.5 8.9 29.3 62.3 57.5 57.7 4.0 
22 RS2324B2 67 196.7 77.1 9.6 30.9 58.3 57.3 44.0 5.0 
23 RS2325B2 68 169.7 87.30 7.7 26.8 63.9 59.7 40.7 5.0 
24 RS2327B2 65 150.0 77.8 8.2 26.3 59.1 59.7 43.3 4.0 
25 RS2331B2 65 145.0 73.5 9.0 26.5 66.4 61.1 58.7 6.0 
26 7B(Check) 63 132.7 67.1 7.0 25.6 57.0 64.3 44.0 8.0 
27 296 B (C) 67 139.7 64.7 9.3 31.50 61.0 54.0 42.0 8.8 
28 IMS9B(C) 69 206.7 80.0 8.1 31.2 60.1 54.7 44.0 6.9 
29 27B (C) 68 153.0 69.9 8.3 29.3 72.1 58.9 40.0 7.7 
 Mean 64 163.16 74.15 8.68 25.79 58.89 59.97 51.44  
 CD 5%  5.542 10.325 8.901 10.078 5.385 9.013 8.798 7.813  

1 - resistant; 9 - susceptible 
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Table 32: Performance of fertility restorers on A2 cytoplasm ( Kharif 2007 & 2008) 
 

 

1- resistant, 9 – susceptible 
 

S No. Restorer 
(R2)line 

Plant: Time of 
panicle emergence 

(days) 

Plant: 
Total height 

(cm) 

Leaf: length of 
blade 
(cm) 

Leaf: width 
of blade 

(cm) 

Panicle: 
Length 

(cm) 

Branches/ 
panicle 

Seeds/ 
Panicle 
branch 

Grain yield 
(g/pl) 

Grain mold 
(1–9) 

  1 2 3 4 5 6 7 8 9 
Average of 2 years (Kharif 2007 & 2008) 

1 RSCN2103 70 171.7 82.5 10.5 24.9 45.7 54.4 48.3 4.0 
2 RSCN2117 63 181.0 85.9 9.0 23.8 49.6 51.7 52.3 3.0 
3 RSCN2118 66 182.0 82.5 9.7 26.8 60.5 53.3 55.0 4.0 
4 I 12 69 172.0 82.3 8.4 24.1 57.6 45.7 50.0 6.8 
5 RSCN4001 68 172.7 80.5 10.4 24.1 59.6 67.4 56.0 5.0 
6 RSCN4002 71 156.3 79.5 9.5 25.2 58.5 64.7 62.0 6.0 
7 RSCN4003 69 154.7 77.0 10.4 26.6 56.5 64.9 50.3 6.7 
8 RSCN4004 68 180.0 75.9 10.2 24.7 59.2 66.5 50.0 5.8 
9 RSCN4005 63 179.3 73.3 10.2 27.1 57.3 60.2 48.7 4.5 
10 RSCN4006 63 170.3 72.2 9.4 28.1 57.2 66.3 57.7 3.8 
11 RSCN4007 69 174.0 71.3 10.6 29.7 61.1 71.0 67.3 5.7 
12 RS 627(C) 65 172.0 70.0 9.7 25.5 56.1 59.0 46.7 6.2 
13 RS 673(C 71 194.0 66.5 9.2 27.5 63.6 60.0 50.0 6.8 
14 C43 (C) 71 147.0 64.1 8.5 20.9 52.5 58.0 49.0 6.0 
 Mean  171.95 76.25 9.69 27.53  60.66 53.38  
 CD5%   5.74 13.18 1.75 1.74  15.96 12.54  
 CV (%)  1.99 10.30 10.82 4.07  15.68 14.00  
 Range:          
 RSCN 63-71 152-182 71.3 -85.9 8.4 -10.6 22.6-29.7 45.7-61.1 45.7-71 48.0-67.3 3.8-6.8 
 Checks 65-71 147-194 64.1-70.0 8.5-9.7 21-27.5 52.5-63.6 58-60 46.7-50.0 6-6.8 
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