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Executive summary 
 
During 2012, both basic and applied researches towards improvement of grain sorghum were 
taken up. Applied researches dealt with multi-location yield trials of finished or near finished 
products (varieties and hybrids) from the centers of All India Coordinated Sorghum 
Improvement Project (AICSIP) and private companies. Basic and strategic researches focused on 
various aspects including new MS and R line development, breeding for earliness, drought 
tolerance, cold tolerance, resistance against key insects and diseases etc. Efforts were made to 
use biotechnological tools as well towards improvement of grain sorghum. Efforts were also 
made to develop inter-institutional hybrids, under which promising MS lines were shared 
across centers and new experimental hybrids were developed, which were tested under multi-
location trials.  
 
Multi-location AICSIP trials 
During kharif 2012 6 multi-location trials were conducted, out of which 4 (Advanced Hybrid 
Trial, Advanced Variety Trial, Initial Hybrid Trial and Initial Variety Trial) were conducted 
during kharif season across 9 (initial trials) to 24 locations (AHT), and 2 trials (Late Kharif Initial 
and Advanced Variety Trial and Late Kharif Initial and Advanced Hybrid Trial) were 
conducted at 6 locations. 
 
Advanced Hybrid Trial (Tables 1, 1A and 1B) 
In AHT 8 test hybrids (4 each in AHT I and AHT II, respectively) along with 5 checks were 
evaluated across 24 locations in Zone I and Zone II.  
 Zone I (Table 1A): In Zone I SPH 1679 (4792 kg/ha) performed marginally better than CSH 16 

(4734 kg/ha) in terms of grain yield, while SPH 1705 recorded superior fodder yield (14350 
kg/ha) than best performing check, CSH 16 (13361 kg/ha). 

 Zone II (Table 1b): In Zone II only one hybrid (SPH 1674) performed marginally better (4862 
kg/ha) than CSH 25 (4809 kg/ha). CSH 25 ranked first in terms of fodder yield and none of 
the test hybrids out yielded this check.  

 
Advanced Variety Trial (Table 2, 2A and 2B) 
In AVT 6 test varieties (2 in AVT II and 4 in AVT I) along with 5 checks were evaluated across 
22 locations in Zone I and Zone II.  
 Zone I (Table 2A): In Zone I SPV 2061 (2483 kg/ha) and SPV 2083 (2380 kg/ha) in AVT II and 

SPV 2110 (2514 kg/ha), SPV 2114 (2562 kg/ha) and SPV 2122 (2713 kg/ha) recorded more 
than 10% grain yield superiority over check, while for fodder yield none recorded 
superiority. 

 Zone II (Table 2B):  In Zone II SPV 2114 recorded 18.4% higher grain yield than best 
performing check, CSV 27 (3329 kg/ha) with grain yield of 3943 kg/ha. Other test varieties 
also recorded marginal yield superiority over check. However, none of the test varieties out 
yielded CSV 27 for fodder yield. 

 
Initial Hybrid Trial (Table 3A and 3B) 
In IHT 16 hybrids and four checks were evaluated at 9 locations. 
 Zone I (Table 3A): In Zone I 4 test hybrids, viz., SPH 1731 (4857 kg/ha), SPH 1737 (4693 

kg/ha), SPH 1724 (4551 kg/ha) and SPH 1730 (4327kg/ha) performed better than best 
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performing check (4237 kg/ha). However, SPH 1731 and SPH 1737 recorded more than 10% 
superiority over best performing check in terms grain yield. SPH 1722 – SPH 1724, SPH 
1726, SPH 1727, SPH 1729, SPH 1733 – SPH 1736 recorded more than 10% superiority for 
fodder yield over the best performing grain yield check. 

 Zone II (Table 3B): In Zone II SPH 1737 (5166 kg/ha), SPH 1730 (5010 kg/ha) and SPH 1736 
(4865 kg/ha) recorded more than 10% superiority over best performing check (4232 kg/ha) 
in terms grain yield, and all test hybrids, except two (SPH 1729 and SPH 1732) recorded 
more than 10% superiority for fodder yield over the best performing grain yield check. 

 
Initial Variety Trial (Table 4A and 4B) 
In IVT 21 varieties and two checks were evaluated at 9 locations. 
 Zone I (Table 4A): In Zone I SPV 2178 (3311 kg/ha), SPV 2164 (3142 kg/ha), SPV 2172 (3133 

kg/ha), SPV 2177 (3054 kg/ha) and SPV 2175 (3005 kg/ha) recorded more than 10% 
superiority over best performing check, CSV 23 (2721 kg/ha) in terms grain yield, and SPV 
2170 (19683 kg/ha), SPV 2171 (19456 kg/ha), SPV 2181 (18526 kg/ha), SPV 2168 (18307 
kg/ha), SPV 2179 (17462 kg/ha), SPV 2177 (17059 kg/ha), SPV 2180 (17053 kg/ha), SPV 
2164 (17022 kg/ha), SPV 2178 (16976 kg/ha), SPV 2182 (16721 kg/ha), SPV 2176 (16612 
kg/ha) and SPV 2169 (16561 kg/ha) recorded more than 10% superiority for fodder yield 
over the best performing grain yield check. 

 Zone II (Table 4B): In Zone II, SPV 2172 (4754 kg/ha), SPV 2164 (4323 kg/ha), SPV 2178 (4294 
kg/ha), SPV 2175 (4229 kg/ha), SPV 2179 (4181 kg/ha), SPV 2183 (4151 kg/ha), SPV 2174 
(4085 kg/ha), SPV 2184 (4076 kg/ha), SPV 2165 (4058 kg/ha), SPV 2170 (3923 kg/ha), SPV 
2182 (3894 kg/ha) and SPV 2177 (3669 kg/ha) recorded more than 10% superiority over 
check, CSV 20 (3286 kg/ha) in terms grain yield. All these varieties performed better than 
CSV 20 for fodder yield. 

 
Late kharif 
Late kharif Initial and Advanced Hybrid Trial (Table 5A) 
In IAHT – LK trial 18 hybrids (2 in AHT) and three checks were evaluated across 6 locations. 
 None of the test hybrids recorded more than 10% grain yield superiority, while only two 

hybrids, viz., SPH 1727 and SPH 1736 recorded more than 10% fodder yield advantage over 
best performing check. 

Late kharif Initial and Advanced Variety Trial (Table 5B) 
In IAVT – LK 27 varieties (2 in AHT) and two checks were evaluated across 6 locations. 
 SPV 2164 (3157 kg/ha) and SPV 2178 (3068 kg/ha) recorded more than 10% grain yield 

superiority over best performing check, CSV 20 (2617 kg/ha). All except 8 varieties recorded 
more than 10% fodder yield than CSV 20. However, as against CSV 23 only SPV 2171 (13099 
kg/ha) recorded more than 10% superiority. 

 
Coordinated sorghum breeding research 
Like previous years efforts have been made to develop inter-institutional hybrids by pooling 
MS lines from different centers. Four center, viz., Dharwad, Indore, Parbhani, Akola and DSR 
contributed total 17 MS lines. Seeds were provided to DSR, Parbhani, Indore and Akola to 
develop hybrids using R lines from the respective centers. Sixty four inter-institutional hybrids 
were received from DSR (32), Akola (13), Indore (12) and Parbhani (7). Two trials, viz., Hybrid 
Nursery I and II were constituted. HN I with 16 experimental hybrids and 4 checks were tested 
at five locations (Hyderabad, Akola, Indore, Parbhani and Coimbatore), while NH II with 31 
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experimental hybrids and 4 checks was tested at 3 locations (Hyderabad, Akola and 
Coimbatore).  
 
Hybrid nursery I 
 None of the experimental hybrids could surpass check, CSH 25 which topped across four 

locations with 4037 kg/ha grain yield. However, 12 experimental hybrids (IIH-11-01, IIH-11-
02, IIH-11-05, IIH-11-7, IIH-11-8, IIH-11-9, IIH-11-11, IIH-11-12, IIH-11-13, IIH-11-14, IIH-11-
15 and IIH-11-16) were statistically at par with CSH 25. 

 
Hybrid Nursery II 
 Nine experimental hybrids, IIH-11-38 (3605 kg/ha), IIH-11-23 (3477 kg/ha), IIH-11-21 (3429 

kg/ha), IIH-11-26 (3423 kg/ha), IIH-11-35 (3421 kg/ha), IIH-11-28 (3411 kg/ha), IIH-11-15 
(3404 kg/ha), IIH-11-20 (3363 kg/ha) and IIH-11-34 (3317 kg/ha) out yielded best 
performing check, CSH 25 (3262 kg/ha). 

 
Kharif sorghum breeding at DSR 
At DSR emphasis is laid on basic as well as strategic research towards improvement of grain, 
forage as well as sweet sorghum. Focus is on development of new lines as well as hybrids with 
higher yield as well as resistance against biotic and abiotic stresses. Basic research focused in 
studying genetics of various traits as well as diversity analysis using DNA markers. 
 
Grain sorghum hybrid programme  
 An early duration grain mould tolerant kharif sorghum hybrid, CSH 30 (SPH 1655), based 

on new male sterile (MS) line, 415A and new restorer (R) line, CB 33, was released for Zone 
II (Maharashtra, Karnataka, MP, South Gujarat, North AP). It gives 4364 kg/ha of grain 
yield and 141 q/ha of fodder yield.  

 Seventy five experimental hybrids were evaluated and 10 medium maturing hybrids and 8 
early maturing hybrids yielded more than 10% over the respective checks, CSH25 and 
CSH23 for grain yield.  

 Towards new line development 15 advanced lines were evaluated for grain yield and 
quality and 5 lines recorded significant improvement in grain yield over the check, CSV20.  
Besides, large number of early generation lines are under evolution at various stages. For 
example towards early line development 18 promising early generation lines with earliness 
test crossed with elite A lines (2219A, 7A and 27A) to assess their fertility reaction.   

 110 advance breeding lines were screened for shoot fly and one entry (DSR 972: CS 3541 x 
CB 87) recorded dead hearts less than resistant check IS 2312 (14%). In another experiment 7 
lines, viz., NRCSFR 06-1, NRCSFR 06-2, SFRIL 374, SFRIL 374, SPV 1871, PGN 30 and 
SUENT 9 recorded shoot fly dead heart score close to the resistant check, IS 18551 

 For A1 cytoplasm single dominant gene found operational for fertility restorationin majority 
of cases, while in two crosses, the fertility restoration was controlled by two genes 
segregating. Similarly on A2 cytoplasm also, two crosses inherited under the control of two 
genes, while in the third cross, the restoration was controlled by a single major gene. On A3, 
the operation of two genes for the control of fertility restoration was observed. On A4 
cytoplasm, only a single dominant gene was found to be involved in the restoration of 
pollen fertility.  

 Frequency of fertility restoration was highest on A1 (87%) cytoplasm followed by A2 (67%), 
A4 (0.12%) and A3 (0.08%). None of the pollinator tested was found to be restoring fertility 
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on all the four cytoplasms. There were 41 genotypes restoring fertility on both A1 and A2 
cytoplasm. 

 Efforts are being made to evaluate the collection of germplasm in Gene Bank. Towards this 
direction a set of 500 sorghum germplasm were evaluated at three locations (Akola, Deesa 
and Indore) during kharif 2012 for VCU and promising lines for various traits, including 
earliness, grain yield, seed weight, stem borer and grain mold were identified.  

 
Bio-fortification and alternate use of sorghum 
 Popular cultivars, parental lines, advance breeding lines and selected germplasm accessions 

were subjected grain iron and zinc analysis. Significant variability was observed and 
promising lines were identified. 

 Genetic control of grain iron and zinc content was studied using a half-diallel mating design 
and both additive and non-additive gene effects were found to be important in the genetic 
control of grain micronutrients, but dominant gene action was more predominant in case of 
grain iron.  

 Two crosses made between extremes of anti-nutritional factors (SPV 1758 × EA 10 - 
contrasting for Cyanogen, TEAC, Trypsin Inhibitor; IS 8525 × POP 52 - contrasting for 
Phytate, Polyphenol, TEAC) were advanced to F4 generations to develop mapping 
populations.  

 Out of 168 genotypes sixty genotypes with ¾ corneous, good grain size and weight and 
having superior biochemical quality were chosen for further study. 

 High antioxidant activity measured as Ascorbic acid equivalent antioxidant activity (AEAA) 
was recorded in 33 genotypes. Out of these 10 genotypes are having high polyphenolic 
content also. They are IS 29241, EP 20, IS 28614, SPV 1745, IS 24462, EP 105, IS 14861, IS 
30572, IS 19445 and IS 28313. 

 Among 127 genotypes, sixteen genotypes contain total phenols ranging from 318 to 964 
mg/100g (Prussian blue method) and twenty five genotypes contain total polyphenols 
ranging from 309 (IS 23514) to 1597 mg/100g (IS19445, SPV1745). 

 
Forage sorghum  
 Twenty four forage sorghum hybrids were evaluated and 3 hybrids recorded more than 

10% improvement for both green and dry fodder yields over check.  
 
Sweet sorghum  
 Out of 20 hybrids tested the hybrid PMS 71A x IS 6962 was found promising with a biomass 

yield of 79 t/ha which was on par to the check CSH 22SS (81 t/ha). The same hybrid was 
16% superior to the check for fresh stalk yields. 

 With respect to the juice yields, RS 1096 x NSSV 13, NSS 8A x RSSV 76, 1007A x SSV 84 and 
PMS 71A x RSCN 5005 were more juice yielding (15-17 KL/ha). However, the hybrids 
1007A x SSV 84 and PMS 71A x IS 6962 offer promise as they had higher brix content of 18 
and 20% as against 17% in the check hybrid CSH 22SS and on par stalk yields apart from 
high juice yields. 

 A total of 8 sweet sorghum genotypes (Kellar, Urja, CSV 19SS, Wray, BJ- 248, SSV 84, SSV 
74, and CSH 22SS were selected based on the variation in sugar accumulation and compared 
with two grain sorghums, two forage sorghums and sugarcane in rabi and summer seasons.  

 Among sweet sorghum lines highest brix content was recorded in exotic sweet sorghum 
(Wray, Urja, Keller and BJ 248) in both rabi and summer seasons. 
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 The mean total sugars ranged from 5.36 at boot leaf stage to 14.06% in rabi and 8.08 at boot 
leaf stage to 16.04% at maturity stage in summer. Wray and Urja showed highest content at 
maturity stage in rabi, Keller and Urja showed highest content at maturity stage during 
summer. 

 The activity of all 4 enzymes viz. sucrose synthase, sucrose phosphate synthase, soluble acid 
invertase and neutral invertase activity was assayed in leaf, stem and stem juice at different 
crop growth period. In general the activity of all the enzymes is less in leaf tissue as 
compared to the activity of stem and juice. In stem tissue the enzyme activity is 4-5 times 
higher than that of present in leaf tissue. 

 
Marker assisted breeding 
 Genetic structure of 251 sorghum genotypes (202 mini-core collections and 49 elite sorghum 

lines) was analyzed using 39 SSR markers. Minimum number of clusters (two) obtained 
from the structure analysis reveals low level of genetic structure. Genetic clustering 
classified the five basic and eight intermediate races into three major groups. Clustering 
based on geographical origin, put the accessions into three major groups.  

 
Kharif sorghum breeding at AICSIP centers 
 Akola center towards new R line development has made 89 selections from 7 crosses (F4-7 

generations). For new B line development they have made 75 selections from 22 crosses at 
F4-8 generations. Promising B lines are being employed in MS conversion programme and 
towards this direction 113 families were selected from 47 BC generation (BC1-8). Towards 
grain mold resistance breeding 20crosses in different generations involving grain mold 
resistance sources like SVD-9601, STR-93,GMPR-65 and GM-9219 were evaluated and 54 
single plant selections showing low Field Grain Mold Rating (FGMR) and good grain 
hardness (above 9 ) were selected. One cross in F10 generation and 8 crosses in F7 generation 
involving grain mold resistant B line i.e. B 58586 and the susceptible line MS 296 were 
handled and 13 selections showing low FGMR and good grain hardness (above 9 ) were 
selected. In MS line development programme total 95 BC pairs involving the 21 crosses 
having grain mold resistant lines were made. Three restorers involving three crosses were 
selected showing shootfly resistance. Total 5 station trials and all allotted 7 AICSIP trials 
were successfully conducted. 668 lines of various groups are being maintained by the center. 
Two Ph.D. and 4 M.Sc. students are working on sorghum breeding.  

 At Coimbatore 4 cultures were nominated for evaluation in AICSIP trials. TNS 623 
(SPV2174) and TNS 624 (SPV2175) have been included in Kharif and TNS 637 and TNS 631 
has been included in Late Kharif. Two culturs viz., TNS 623 and TNS 631 are being tested 
under multi location testing programme. Besides to improve drought resistant and shoot fly 
resistant in TNAU released varieties crossing programme has been initiated with B35 and 
IS18551. Two PG and one Ph.D. student is working on sorghum breeding.  

 At Deesa total five state trials, two station trials and seven coordinated trials were 
conducted during Kharif 2012. Under crop improvement programme total 36 F1s and 366 
segregating materials were evaluated and out of them 253 segregating materials and 90 
single plants were selected on the basis of earliness, shoot fly resistance, agronomic 
superiority, forage and dual type. A total of 21 new dual sorghum crosses attempted. Under 
germplasm evaluation programme a total of 609 accessions of forage and dual type 
sorghum were evaluated and characterized. 
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 At Dharwad among 14 station test hybrids, four hybrids recorded significantly superior 
grain yield over high yielding check hybrid CSH 14. Test hybrids viz., SHD-3, SHD-10, 
SHD-6 and SHD-9 recorded  grain yield ranging from 8333.0 kg/ha to 9005.0 kg/ha 
compared highest yielding check CSH-14 (5555.0 kg/ha). In Station varietal trial-I, SVD-708, 
SVD-203 and SVD-104 were better performing entries based on their grain yield in 
comparison with check variety DSV-6 (5158.0 kg/ha).  In Station varietal trial-II, SVD-1204 
(5555.0 kg/ha), SVD-1122 (5200.0 kg/ha) and SVD-1110 (5140.0 kg/ha) have performed 
better grain yield than check variety, DSV-6 (4770.0 kg/ha). Among eight private hybrids 
tested, SJH-99 hybrid recorded superior grain yield of 7625.0 kg/ha compared to 6952 
kg/ha of CSH-14 check. As many as 81 F1s were raised for their further advancement. A 
total of 56 selections were made, out of these 14 selections will be evaluated in the form of 
station trial.  

 At Indore for R line development 24 selections from 13 crosses were planted and 112 
selections were made. Thirty restorers developed at Indore I-26, I-27, I-31, I 32, I-29, I-33 and 
I-30 found superior. Towards B line development 43 single plant selections were made from 
11 crosses. For new MS lines development 130 paired were grown and backcrosses were 
given. 26 MS lines were evaluated and maintained. 37 elite lines were evaluated for Grain 
yield, SB DH %, Days to 50% flowering promising lines: GY- PVT 29821(132g), PRT 
30251(113g), PRT 30249(115g)SB DH%- PVT 29331 (2%), AVT 1010 (10%). 142 single plant 
selections were made from 29 crosses for developing high yielding dual purpose genotypes. 
Twenty two promising genotypes developed at Indore were evaluated in two station 
varietal trials along with national checks and state checks. Twenty five experimental hybrids 
(using MS lines provided by DSR under breeding group efforts programe and R lines of 
Indore) were evaluated in station hybrid trial five were found promising. 530 kharif 
germplasm lines ( from DSR) evaluated in augmented design for grain yield /plant, fodder 
yield /plant, 100 grain weight and stem borer dead heart % at DAE in normal condition. 
Fifty land races collected from gird region of M.P. were evaluated for DUS.  

 At Kovilpatti towards midge resistance 42 selections were made and 14 new crosses were 
made.  Similarly for mite resistance 13 new crosses were made. They have conducted 7 
station trials. Allotted AICSIP trials have failed.  

 At Paelm in varietal improvement programme, PSV-56, a high yielding dual purpose 
sorghum variety with tolerance to grain mold disease, was released in the name of 
SRISAILA by SVRC, Andhra Pradesh. Further, three grain sorghum cultures developed 
from Palem centre viz., SPV 2110, SPV 2121 and SPV 2122 are in AVT-I stage. Two grain 
sorghum cultures viz., PSVGS-112 and PSVGS-113 are included for evaluation in IVT-GS 
during Kharif 2012-13. In Hybrid development programme, 14 R lines and 17 B lines for 
various important characters are in F5/F4 stage of development. Further, four yellow 
pericarp sorghum land races were submitted to NBPGR for registration. Of these, PYPS-2 
was accepted for registration whereas for other lines (PYPS-8, 13 and 14) asked to submit 
check performance data. In grain sorghum, two station trials were conducted during Kharif 
2012-13. In AVT-GS, 6 entries and in IVT-GS, 8 entries were found to be superior for 
grain/fodder yields compared to the checks PSV-56 and CSV-15. All the AICSIP breeding 
trials were conducted during Kharif 2012. 

 At Pantnagar for B and R line development large breeding populations from F1-6 generations 
are being handled. For MS conversion, out of eight crosses (A x B)) attempted during Kharif 
2011, partial to complete sterility was recorded in seven crosses during Kharif 2012. These 
crosses have been further advanced by back pollinating with B line (maintainer). 34 CMS 
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lines (A/B pairs) of A1, A2, & A3 cytoplasm, were maintained and crossed to develop new 
experimental hybrids with multicut type pollinator parents. Focus is made on various 
diseases, viz., anthracnose, Zonate leaf spot and leaf blight foliar diseases. 417 fodder/dual 
purpose, sweet sorghum and grain type germplasm lines were maintained. A core collection 
of 68 germplasm lines was planted in crossing block for attempting new crosses with the 
objective of improvement in foliar disease resistance, fodder yield and fodder quality. 35 
new crosses were attempted for genetic improvement in terms of fodder yield, quality and 
resistance to foliar diseases and insect pest (shoot fly and stem borer). A total of 724 SPS/ 
progeny bulks of 167 crosses/families (from F1 to F7 onward generations) were planted, of 
which 763 SPS/progeny bulks of 135 crosses/families were selected for desirable traits.  
Selected lines will be used as restorers and open pollinated varieties. For yield and quality 
evaluation of breeders’ material, 8 All India Coordinated Trials, two State Trials and one 
student thesis trial were planted. Four Ph.D. and 2 M.Sc. students are working on sorghum 
breeding. 

 At parbhani towards R and B line development, respectively 433 (from 12 F2s) and 121 
(from 3 F2s) single plant selections were made. Fresh 21 and 24 crosses were made for R and 
B line development, respectively. In MS conversion programme 4 crosses were advanced to 
BC2 generation. Efforts are also being made towards development of shoot fly, grain mold 
and drought tolerant lines. Five station trials were conducted. One M.Sc. and 2 Ph.D. 
students are working on sorghum breeding.  

 At Phaltan 324 single plant selections based on biomass, brix and grain were made from 113 
F3 families from 28 crosses. D-118-26-5 in F6 generation gave significantly highest biomass 
(46.34 t/ha) and stripped stalk (24.77 t/ha) weights. The line 10R-SS-20-61-1-5 gave the 
highest brix of 19.5% which was followed by 10R-SS-19-16-3-3 and 10R-SS-19-16-5-4 (both 
19.0%) as against the check CSV-19-SS (13.0%). Forty two different lines were evaluated as 
PVT (Pre-varietal trial) entries in three different trials. In CMS development programme, a 
total of 37 pairwise crosses were evaluated and 33 promising combinations were advanced 
for evaluation.  

 At Surat 13 State and station trials along with 9 AICSIP trials were conducted.Organized 3 
trainings and guiding one M.Sc. and one Ph.D. student, respectively.  

 At Udaipur 400 germplasm lines were evaluated along with checks in 10 block augmented 
RBD. Twenty nine new crosses were attempted and 34 F1s were planted towards new 
cultivar development. 112 crosses including trait specific crosses pertaining to different 
segregating generation (F2-F8) were planted and promising segregants were selected for 
advancement and stabilization. Lines from advance generation were selected for evaluation 
in station trials. Advance generation material (F10 onwards) pertaining to 5 crosses was 
planted and selection were made from stabilized material to evaluate them for single 
cut/multicut attributes. The center is actively involved in development of pure line verities 
for grain, dual purpose and forage attributes as per mandate, as such development of B lines 
& MS conversion programme is not taken up separately however utilization and 
maintenance of 15 A and B lines from ICRISAT and AKMS 14A and B from AICSIP Akola 
center is being under taken. Fourteen new hybrids were developed with these MS lines. Five 
station trials and 7 AICSIp trials were conducted successfully. Guiding one M.Sc. student. 

 
Publications 
During 2012-13 on grain, forage and sweet sorghum improvement all total 53 publications have 
been made, out of which 9 are in International journals.  
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Detailed report 
 
Introduction 
During 2012, both basic and applied researches towards improvement of grain sorghum were taken up. Applied 
researches dealt with multi-location yield trials of finished or near finished products (varieties and hybrids) from the 
centers of All India Coordinated Sorghum Improvement Project (AICSIP) and private companies. Basic and strategic 
researches focused on various aspects including new MS and R line development, breeding for earliness, drought 
tolerance, cold tolerance, resistance against key insects and diseases etc. Efforts were made to use biotechnological 
tools as well towards improvement of garin sorghum. Efforts were also made to develop inter-institutional hybrids, 
under which promising MS lines were shared across centers and new experimental hybrids were developed, which 
were tested under multi-location trials. The progresses made during the kharif  2012 are discussed under the 
following heads: 
 

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

 
Kharif – 2012 

 
I Multi-location AICSIP trials 
During kharif 2012 4 trials, viz., Advanced Hybrid Trial (AHT), Advanced Variety Trial (AVT), Initial Hybrid Trial (IHT) 
and Initial Variety Trial (IVT) were conducted across 9 (initial trials) to 24 locations (AHT). For late kharif 2 trials, viz., 
Late Kharif Initial and Advanced Variety Trial (LK IAVT) and Late Kharif Initial and Advanced Hybrid Trial (LK IAHT) 
were conducted at 6 locations. 
 

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

In this trial 13 hybrids including 5 checks were evaluated across 24 locations in Zone I and Zone II. Out of 8 test 
hybrids 4 each were in AHT I and II, respectively. One test hybrid in AHT I was dropped reporting testing with request 
from the sponsor of the hybrid. Performances of hybrids in AHT II over 2 years are shown in Table 1. In terms of both 
grain yield and fodder yield across two years all test hybrids were superior to CSH 23 in both Zone I and Zone II. 
However, in Zone I over two years two hybrids (SPH 1674 and SPH 1680) recorded marginal superiority over best 
performing check, CSH 16 in terms of grain yield, while only SPH 1674 was marginally superior to CSH 16 for fodder 
yield. In Zone II across two years data all four test hybrids were superior for both grain yield and fodder yield to both 
checks and two hybrids, viz., SPH 1674 and SPH 1679 recorded more than 10% superiority over check, CSH 16. 
However, in this zone CSH 25 was best performing check and compared to this only SPH 1674 recorded marginal 
superiority. It may be noted CSH 25 was used as check only in 2012. 
 

Table 1. Performance of hybrids in Advanced Hybrid Trial (AHT) during kharif 2011 and 2012 
Sl. 
No. 

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

% ± over 
CSH 23 

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

% ± over 
CSH 23 2011 2012 Mean 2011 2012 Mean 

  Zone I 
1 SPH 1674 (2) 5587 4638 5113 1.8 16.8 17205 13098 15152 4.1 26.0 
2 SPH 1679 (2) 5121 4792 4957 -1.3 13.2 14950 11875 13413 -7.9 11.5 
3 SPH 1680 (2) 5584 4728 5156 2.7 17.8 15721 12578 14150 -2.8 17.7 
4 SPH 1682 (2) 4978 4709 4844 -3.6 10.6 16375 12559 14467 -0.6 20.3 
5 CSH 16 5311 4734 5023 0.0 14.7 15755 13361 14558 0.0 21.1 
6 CSH 23 5184 3572 4378 -12.8 0.0 14097 9954 12026 -17.4 0.0 
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Sl. 
No. 

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

% ± over 
CSH 23 

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

% ± over 
CSH 23 2011 2012 Mean 2011 2012 Mean 

7 CSH 25   4449 4449 -11.4 1.6   12659 12659 -13.0 5.3 
8 CSH 27   4425 4425 -11.9 1.1   12261 12261 -15.8 2.0 
  Zone II 
1 SPH 1674 (2) 5002 4862 4932 17.2 40.3 14789 12950 13870 18.4 36.6 
2 SPH 1679 (2) 4890 4431 4661 10.8 32.6 14425 12309 13367 14.1 31.6 
3 SPH 1680 (2) 4666 4173 4420 5.1 25.7 14072 12650 13361 14.1 31.5 
4 SPH 1682 (2) 4978 4044 4511 7.2 28.3 14592 12384 13488 15.1 32.8 
5 CSH 16 4409 4004 4207 0.0 19.6 12556 10871 11714 0.0 15.3 
6 CSH 23 4237 2795 3516 -16.4 0.0 11362 8952 10157 -13.3 0.0 
7 CSH 25   4809 4809 14.3 36.8   14977 14977 27.9 47.5 
8 CSH 27   3654 3654 -13.1 3.9   11961 11961 2.1 17.8 

 
Zone I (Table 1A) 
 Days to flowering – Flowering among hybrids ranged from 63 (CSH 23, SPH 1682 and SPH 1703) to 67 days 

(SPH 1605). Early check, CSH 23 matured earliest (99 days), and SPH 1680, SPH 1702 and SPH 1705 took 
longest time to mature (103 days). 

 Plant height – Plant height ranged from 181 (CSH 27) to 215 cm (SPH 1705). 
 Grain yield – CSH 16 was the best performing check (4734 kg/ha) and only one hybrid (CSH 1679) performed 

marginally better (1.2%) than CSH 16 with grain yield of 4792 kg/ha. Two hybrids, SPH 1682 and SPH 1703 
were numerically of same maturity to early check, CSH 23 and all recorded much higher yield than this check.  

 Fodder yield – Only one hybrid, SPH 1705 recorded superior fodder yield (14350 kg/ha) than best performing 
check, CSH 16 (13361 kg/ha).  

 Grain size – Grain size ranged from 2.86 g/100 grain (CSH 25) to 3.38 g/100 grain (SPH 1682). 
 Remarks – In Zone I SPH 1679 (4792 kg/ha) performed marginally better than CSH 16 (4734 kg/ha) in terms of 

grain yield, while SPH 1705 recorded superior fodder yield (14350 kg/ha) than best performing check, CSH 16 
(13361 kg/ha). 

 
Table 1A. Performance of hybrids in Advanced Hybrid Trial (AHT) – Zone I during kharif 2012 

Sl. 
No. 

Entry Center Zone 
of 

testing 

GY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

FY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPH 1674 (2) Devgen I & II 4638 5 -2.0 29.8 13098 4 -2.0 31.6 64 101 207 3.14 56.9 3.9 4.0 
2 SPH 1679 (2) Ganga Kaveri  II 4792 1 1.2 34.2 11875 11 -11.1 19.3 65 101 193 3.29 56.8 3.9 4.0 
3 SPH 1680 (2) Ganga Kaveri  I & II 4728 3 -0.1 32.4 12578 6 -5.9 26.4 66 103 191 3.10 54.7 3.7 4.1 
4 SPH 1682 (2) Ganga Kaveri  II 4709 4 -0.5 31.8 12559 7 -6.0 26.2 63 100 189 3.38 55.9 3.8 3.6 
5 SPH 1702 Hitech Seeds II 4069 10 -14.0 13.9 13220 3 -1.1 32.8 67 103 190 3.22 62.7 3.9 4.3 
6 SPH 1703 Nuziveedu I 4272 9 -9.8 19.6 12355 8 -7.5 24.1 63 100 187 3.00 54.7 3.7 4.2 
7 SPH 1705 Akola II 4401 8 -7.0 23.2 14350 1 7.4 44.2 67 103 215 3.17 55.8 3.2 3.1 
8 CSH 16 Check   4734 2 0.0 32.5 13361 2 0.0 34.2 64 100 201 3.31 58.3 4.3 4.1 
9 CSH 23 Check   3572 11 -24.5 0.0 9954 12 -25.5 0.0 63 99 184 3.19 58.2 4.1 4.4 
10 CSH 25 Check   4449 6 -6.0 24.6 12659 5 -5.3 27.2 66 102 204 2.86 54.0 3.7 4.2 
11 CSH 27 Check   4425 7 -6.5 23.9 12261 9 -8.2 23.2 65 100 181 3.21 55.4 2.9 2.9 
12 Local Check# Check   3540 12 -25.2 -0.9 12114 10 -9.3 21.7 64 100 188 2.83 47.6 3.5 3.5 
13 SPH 1704## Withdrawn I & II -    -    - - - - - - - 
   LOC. MEAN     4361    12532    65 101 194 3.14 54.6 3.8 3.9 
   C.D. (5%)     963    1959    2 3 14 0.31 10.8 0.4 1 
   C.D. (1%)     1286    2608    3 3 18 0.41 14.3 0.5 1.3 
   C.V. (%)      17.32    13.51    2.81 2.22 6.07 8.44 18.0 6.8 13.6 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 1B) 
 Days to flowering – Flowering among hybrids ranged from 66 (CSH 23) to 72 days (SPH 1702). Early check, 

CSH 23 matured earliest (103 days), and CSH 16, SPH 1680, SPH 1702 and CSH 25 took longest time to 
mature (107 days). 
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 Plant height – Plant height ranged from 179 (SPH 1703) to 228 cm (CSH 25). 
 Grain yield – CSH 25 was the best performing check (4809 kg/ha) and only one hybrid (SPH 1674) performed 

marginally better (1.1%) than CSH 25 with grain yield of 4862 kg/ha. Three hybrids, SPH 1674, SPH 1679 and 
SPH 1702 registered more than 10% superiority over next best performing check, CSH 16. SPH 1703 was 
comparable to early check, CSH 23 and it recorded 33.7% superiority than CSH 23.  

 Fodder yield – CSH 25 also ranked first in terms of fodder yield and none of the test hybrids out yielded this 
check. As compared to CSH 16 all but one (SPH 1703) recorded more than 10% fodder yield advantages.  

 Grain size – Grain size ranged from 2.71 g/100 grain (SPH 1703) to 3.38 g/100 grain (CSH 16). 
 Remarks – only one hybrid (SPH 1674) performed marginally better (4862 kg/ha) than CSH 25 (4809 kg/ha). 

CSH 25 ranked first in terms of fodder yield and none of the test hybrids out yielded this check. 
 

Table 1B. Performance of hybrids in Advanced Hybrid Trial (AHT) – Zone II during kharif 2012 
Sl. 
No. 

Entry Center Zone 
of 

testing 

GY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

FY R % ± 
over 
CSH 
16 

% ± 
over 
CSH 
23 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPH 1674 (2) Devgen I & II 4862 1 21.4 74.0 12950 3 19.1 44.7 69 105 208 2.92 56.9 3.9 4.0 
2 SPH 1679 (2) Ganga Kaveri II 4431 4 10.7 58.5 12309 7 13.2 37.5 69 105 203 3.28 56.8 3.9 4.0 
3 SPH 1680 (2) Ganga Kaveri I & II 4173 5 4.2 49.3 12650 4 16.4 41.3 71 107 193 3.14 54.7 3.7 4.1 
4 SPH 1682 (2) Ganga Kaveri II 4044 7 1.0 44.7 12384 6 13.9 38.3 69 104 204 3.34 55.9 3.8 3.6 
5 SPH 1702 Hitech Seeds II 4585 3 14.5 64.0 12388 5 14.0 38.4 72 107 199 3.22 62.7 3.9 4.3 
6 SPH 1703 Nuziveedu I 3737 9 -6.7 33.7 11129 10 2.4 24.3 67 105 179 2.71 54.7 3.7 4.2 
7 SPH 1705 Akola II 4131 6 3.2 47.8 12185 8 12.1 36.1 70 105 209 2.95 55.8 3.2 3.1 
8 CSH 16 Check   4004 8 0.0 43.3 10871 11 0.0 21.4 67 105 196 3.38 58.3 4.3 4.1 
9 CSH 23 Check   2795 12 -

30.2 
0.0 8952 12 -

17.7 
0.0 66 103 185 3.20 58.2 4.1 4.4 

10 CSH 25 Check   4809 2 20.1 72.1 14977 1 37.8 67.3 71 107 228 2.73 54.0 3.7 4.2 
11 CSH 27 Check   3654 11 -8.7 30.7 11961 9 10.0 33.6 68 104 193 3.09 55.4 2.9 2.9 
12 Local Check# Check   3680 10 -8.1 31.7 13568 2 24.8 51.6 71 106 215 2.93 47.6 3.5 3.5 
13 SPH 1704## Withdrawn I & II -    -    - - - - - - - 
   LOC. MEAN     4076    12194    69 105 201 3.07 54.6 3.8 3.9 
   C.D. (5%)     459    1553    2 2 8 0.23 10.8 0.4 1 
   C.D. (1%)     606    2052    3 3 11 0.31 14.3 0.5 1.3 
   C.V. (%)      14.51    16.41    3.72 2.49 5.34 8.54 18.0 6.8 13.6 

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

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

In this trial 11 varieties including 5 checks were evaluated across 22 locations in Zone I and Zone II. Out of 6 test 
varieties 2 were in AHT II and remaining in AHT I. Performances of varieties in AVT II over 2 years are shown in 
Table 2. In Zone I CSV 23 was the best performing check, and compared to it SPV 2083 in AVT II recorded 11.8% 
superiority for grain yield. For fodder yield none of the test varieties in AHT II performed better than best performing 
check. In Zone II though CSV 27 out yielded all the checks as it was tested only one year comparison can be made 
with next best performing check, CSV 23. Here also SPV 2083 recorded 10.8% superiority over check CSV 23 for 
grain yield and marginal superiority for fodder yield.  
 

Table 2. Performance of hybrids in Advanced Variety Trial (AVT) during kharif 2011 and 2012 
Sl. 
No. 

Entry 
  

Center 
  

Grain yield (kg/ha) % ± 
over 

CSV 20 

% ± 
over 

CSV 23 

Fodder yield (kg/ha) % ± 
over 

CSV 20 

% ± 
over 

CSV 23 
2011 2012 Mean 2011 2012 Mean 

Zone I 
1 SPV 2061 (2) Udaipur 3096 2483 2790 10.3 5.5 18297 14512 16405 13.1 0.7 
2 SPV 2083 (2) Udaipur 3532 2380 2956 16.8 11.8 17308 13050 15179 4.6 -6.8 
3 CSV 17 Check 2560 1993 2277 -10.0 -13.9 11910 8812 10361 -28.6 -36.4 
4 CSV 20 Check 3361 1699 2530 0.0 -4.3 17617 11395 14506 0.0 -10.9 
5 CSV 23 Check 3201 2088 2645 4.5 0.0 18643 13926 16285 12.3 0.0 
6 CSV 27 Check   2106 2106 -16.8 -20.4   14220 14220 -2.0 -12.7 

Zone II 
1 SPV 2061 (2) Udaipur 3155 3391 3273 8.8 7.3 16588 15550 16069 15.3 3.6 
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Sl. 
No. 

Entry 
  

Center 
  

Grain yield (kg/ha) % ± 
over 

CSV 20 

% ± 
over 

CSV 23 

Fodder yield (kg/ha) % ± 
over 

CSV 20 

% ± 
over 

CSV 23 
2011 2012 Mean 2011 2012 Mean 

2 SPV 2083 (2) Udaipur 3242 3402 3322 10.5 8.9 15980 15429 15705 12.7 1.3 
7 CSV 17 Check 2959 3039 2999 -0.3 -1.7 8817 7633 8225 -41.0 -47.0 
8 CSV 20 Check 3360 2654 3007 0.0 -1.4 16545 11318 13932 0.0 -10.2 
9 CSV 23 Check 3332 2767 3050 1.4 0.0 17250 13763 15507 11.3 0.0 
10 CSV 27 Check   3329 3329 10.7 9.2   16942 16942 21.6 9.3 

 
Zone I (Table 2A) 
 Days to flowering – Flowering among varieties ranged from 59 (CSV 17) to 71 days (CSV 23). Early check, CSV 

17 matured earliest (96 days), and CSV 23 took longest time to mature (107 days). None of the test varieties 
were comparable to early check, CSV 17. 

 Plant height – Plant height ranged from 137 (CSV 20) to 223 cm (SPV 2114). 
 Grain yield – All test varieties except SPV 2121 recorded more than 10% grain yield compared to best 

performing check, CSV 27. Highest yield was recorded in SPV 2122 (2713 kg/ha) followed by SPV 2114 (2562 
kg/ha), SPV 2110 (2514 kg/ha) and others. 

 Fodder yield – For fodder yield CSV 27 out yielded all the checks and test variety, SPV 2061 recorded marginal 
advantage (2.1%) over CSV 27. 

 Grain size – Grain size ranged from 2.61 g/100 grain (CSV 17) to 3.20 g/100 grain (CSV 20). 
 Remarks – In Zone I SPV 2061 (2483 kg/ha) and SPV 2083 (2380 kg/ha) in AVT II and SPV 2110 (2514 kg/ha), 

SPV 2114 (2562 kg/ha) and SPV 2122 (2713 kg/ha) recorded more than 10% grain yield superiority over check, 
while for fodder yield none recorded superiority. 

 
Table 2A. Performance of varieties in Advanced Variety Trial (AVT) – Zone I during kharif 2012 

No Entry Center Zone 
of 

testing 

GY R % ± 
over 
CSV 
23 

% ± 
over 
CSV 
27 

FY R % ± 
over 
CSV 
23 

% ± 
over 
CSV 
27 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPV 2061 (2) Udaipur II 2483 4 18.9 17.9 14512 1 4.2 2.1 68 104 213 2.97 42.8 2.9 2.8 
2 SPV 2083 (2) Udaipur I 2380 5 14.0 13.0 13050 6 -6.3 -8.2 68 104 216 2.99 44.8 3.3 3.3 
3 SPV 2110 Palem I 2514 3 20.4 19.4 12990 7 -6.7 -8.6 68 105 215 3.08 52.6 4.1 3.9 
4 SPV 2114 DSR II 2562 2 22.7 21.7 13509 4 -3.0 -5.0 68 104 223 3.11 45.8 3.2 2.8 
5 SPV 2121 Palem II 2253 6 7.9 7.0 12901 8 -7.4 -9.3 66 103 207 2.78 45.4 3.3 3.4 
6 SPV 2122 Palem I & II 2713 1 29.9 28.8 13201 5 -5.2 -7.2 66 102 215 2.86 50.5 2.9 2.9 
7 CSV 17 Check  1993 10 -4.5 -5.4 8812 11 -36.7 -38.0 59 96 146 2.61 48.1 3.6 3.4 
8 CSV 20 Check  1699 11 -18.6 -19.3 11395 10 -18.2 -19.9 70 106 137 3.20 46.3 4.0 4.4 
9 CSV 23 Check  2088 8 0.0 -0.9 13926 3 0.0 -2.1 71 107 200 3.13 50.6 3.6 3.8 
10 CSV 27 Check  2106 7 0.9 0.0 14220 2 2.1 0.0 70 105 210 3.18 45.4 3.2 3.4 
11 Local Check# Check  2059 9 -1.4 -2.2 12211 9 -12.3 -14.1 65 102 193 2.81 45.6 3.3 3.3 
   LOC. MEAN    2259    12793    67 104 197 2.97 46.8 3.5 3.5 
   C.D. (5%)    480    2750    3 3 27 0.29 9.8 0.8 1.0 
   C.D. (1%)    642    3667    4 4 35 0.38 13.0 1.0 1.4 
   C.V. (%)     16.62    18.54    4.06 2.39 11.57 8.36 19.6 16.2 15.7 

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

 
Zone II (Table 2B) 
 Days to flowering – Flowering among varieties ranged from 62 (CSV 17) to 78 days (CSV 23). Early check, CSV 

17 to mature earliest (96 days), and CSV 27 took longest time to mature (111 days). None of the test varieties 
were comparable to early check, CSV 17. 

 Plant height – Plant height ranged from 159 (CSV 20) to 259 cm (SPV 2083). 
 Grain yield – CSV 27 was best performing check with 3329 kg/ha grain yield. One test variet, SPV 2114 

recorded 18.4% higher grain yield (3943 kg/ha), while all other test varieties also recorded higher grain yield than 
the best performing check.  

 Fodder yield – For fodder yield CSV 27 (16942 kg/ha) out yielded all the checks and test variety. 
 Grain size – Grain size ranged from 2.62 g/100 grain (CSV 17) to 3.28 g/100 grain (CSV 20). 
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 Remarks – In Zone II SPV 2114 recorded 18.4% higher grain yield than best performing check, CSV 27 (3329 
kg/ha) with grain yield of 3943 kg/ha. Other test varieties also recorded marginal yield superiority over check. 
However, none of the test varieties out yielded CSV 27 for fodder yield. 

 
Table 2B. Performance of varieties in Advanced Variety Trial (AVT) – Zone II during kharif 2012 

No Entry Center Zone 
of 

testing 

GY R % ± 
over 
CSV 
23 

% ± 
over 
CSV 
27 

FY R % ± 
over 
CSV 
23 

% ± 
over 
CSV 
27 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPV 2061 (2) Udaipur II 3391 6 22.6 1.9 15550 4 13.0 -8.2 73 109 247 2.75 42.8 2.9 2.8 
2 SPV 2083 (2) Udaipur I 3402 5 22.9 2.2 15429 5 12.1 -8.9 74 109 259 2.75 44.8 3.3 3.3 
3 SPV 2110 Palem I 3549 3 28.3 6.6 14502 7 5.4 -14.4 73 108 239 2.93 52.6 4.1 3.9 
4 SPV 2114 DSR II 3943 1 42.5 18.4 14878 6 8.1 -12.2 70 106 242 3.18 45.8 3.2 2.8 
5 SPV 2121 Palem II 3586 2 29.6 7.7 13703 9 -0.4 -19.1 70 107 248 2.75 45.4 3.3 3.4 
6 SPV 2122 Palem I & II 3524 4 27.4 5.9 15675 3 13.9 -7.5 72 109 250 2.77 50.5 2.9 2.9 
7 CSV 17 Check  3039 9 9.8 -8.7 7633 11 -44.5 -54.9 62 96 162 2.62 48.1 3.6 3.4 
8 CSV 20 Check  2654 11 -4.1 -20.3 11318 10 -17.8 -33.2 76 110 159 3.28 46.3 4.0 4.4 
9 CSV 23 Check  2767 10 0.0 -16.9 13763 8 0.0 -18.8 78 108 238 3.13 50.6 3.6 3.8 
10 CSV 27 Check  3329 7 20.3 0.0 16942 1 23.1 0.0 76 111 257 3.08 45.4 3.2 3.4 
11 Local Check# Check  3263 8 17.9 -2.0 15802 2 14.8 -6.7 74 109 238 2.78 45.6 3.3 3.3 
   LOC. MEAN    3302    14109    73 107 231 2.91 46.8 3.5 3.5 
   C.D. (5%)    545    2235    3 5 19 0.21 9.8 0.8 1.0 
   C.D. (1%)    722    2956    4 6 25 0.28 13.0 1.0 1.4 
   C.V. (%)     19.26    19.58    4.60 4.81 9.94 8.13 19.6 16.2 15.7 

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

Initial Hybrid Trial (Table 3A and 3B) 

In this trial 16 hybrids and four checks were evaluated in RCBD for grain yield, fodder yield and other agronomic 
traits across 9 locations. 
 
Zone I (Table 3A) 
 Days to flowering – Flowering in hybrids ranged from 60-70 days. SPH 1732 was earliest (60 days) with 95 days 

for maturity, and SPH 1726 took maximum time to flower as well as to mature (105 days). Early check, CSH 23 
flowered in 62 days and matured in 96 days. 

 Plant height – Plant height ranged from 169 cm in SPH 1726 to 217 cm in SPH 1723. 
 Grain yield – Four test hybrids, viz., SPH 1731 (4857 kg/ha), SPH 1737 (4693 kg/ha), SPH 1724 (4551 kg/ha) 

and SPH 1730 (4327kg/ha) performed better than best performing check. Superiority ranged from 2.1-14.6% of 
best check.  

 Fodder yield – Among hybrids SPH 1727 recorded highest fodder yield (16900 kg/ha) followed by SPH 1724 
(16631 kg/ha) and SPH 1726 (16515 kg/ha). Among checks CSH 27 performed best (16460 kg/ha).  

 Grain size – Maximum grain size was recorded in SPH 1736 (3.68 g/100 seeds) and lowest in SPH 1735 (3.07 
g/100 seeds). 

 Remarks – Four test hybrids, viz., SPH 1731 (4857 kg/ha), SPH 1737 (4693 kg/ha), SPH 1724 (4551 kg/ha) and 
SPH 1730 (4327kg/ha) performed better than best performing check (4237 kg/ha). However, SPH 1731 and 
SPH 1737 recorded more than 10% superiority over best performing check in terms grain yield. SPH 1722 – 
SPH 1724, SPH 1726, SPH 1727, SPH 1729, SPH 1733 – SPH 1736 recorded more than 10% superiority for 
fodder yield over the best performing grain yield check. 

 
Table 3A. Performance of hybrids in Initial Hybrid Trial (IHT) – Zone I during kharif 2012 

No Entry Center GY R % over 
check 

FY R % over 
check 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPH 1722 DSR 3756 13 -11.4 15661 8 22.7 67 102 204 3.17 48.1 4.2 3.8 
2 SPH 1723 DSR 3129 18 -26.2 15686 6 22.9 63 100 217 3.35 46.3 3.4 3.5 
3 SPH 1724 DSR 4551 3 7.4 16631 2 30.3 65 100 195 3.31 53.6 4.0 3.4 
4 SPH 1725 DSR 3621 14 -14.5 13065 16 2.4 64 98 201 3.55 58.9 3.9 4.5 
5 SPH 1726 DSR 1691 20 -60.1 16515 3 29.4 70 105 169 3.39 48.6 4.0 3.6 
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No Entry Center GY R % over 
check 

FY R % over 
check 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

6 SPH 1727 Nirmal Seeds 3841 9 -9.3 16900 1 32.5 67 103 194 3.30 54.5 4.1 4.3 
7 SPH 1728 Kaveri seeds 4015 7 -5.2 12803 18 0.3 65 99 170 3.29 51.1 5.0 5.2 
8 SPH 1729 Kaveri seeds 3758 12 -11.3 14346 12 12.4 64 99 198 3.11 50.9 3.8 4.0 
9 SPH 1730 Nuziveedu seeds 4327 4 2.1 13513 14 5.9 66 101 180 3.24 47.4 3.4 3.4 
10 SPH 1731 Prabhat Agri 

Biotech Ltd 
4857 1 14.6 12925 17 1.3 65 100 180 3.26 51.5 4.0 4.3 

11 SPH 1732 Hytech seeds 3777 11 -10.9 12547 20 -1.7 60 95 185 3.29 48.8 4.1 4.0 
12 SPH 1733 Hytech seeds 3974 8 -6.2 15620 9 22.4 67 102 178 3.25 53.8 4.1 4.5 
13 SPH 1734 Parbhani 3349 17 -21.0 15661 7 22.7 65 99 206 3.17 51.2 3.1 3.0 
14 SPH 1735 Parbhani 3594 15 -15.2 15403 10 20.7 68 103 187 3.07 48.7 3.7 3.9 
15 SPH 1736 Devgen seeds 4233 6 -0.1 16176 5 26.8 65 100 215 3.68 48.9 4.1 4.3 
16 SPH 1737 MSSC Ltd Akola 4693 2 10.8 13758 13 7.8 62 98 187 3.10 47.2 3.2 3.3 
17 CSH 16 Check 3546 16 -16.3 13272 15 4.0 64 99 191 3.47 49.6 3.7 3.8 
18 CSH 23 Check 4237 5 0.0 12759 19 0.0 62 96 189 3.16 50.9 4.6 4.8 
19 CSH 27 Check 3788 10 -10.6 16460 4 29.0 65 99 189 3.28 48.3 3.0 2.9 
20 Local chk# Check 3017 19 -28.8 14932 11 17.0 66 100 196 2.80 41.7 3.5 3.7 

  LOC. MEAN  3788   14732   65 100 192 3.26 48.9 3.8 3.9 
  C.D. (5%)  1332   3361   3 3 23 0.38 8.2 1.9 2.5 
  C.D. (1%)  1784   4502   4 4 31 0.51 10.9 2.5 3.3 
  C.V. (%)   21   14   3 2 7 7.1 15.9 37.4 37.2 
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain weight (g); SF - Shoot 
fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
 
Zone II (Table 3B) 
 Days to flowering – Flowering in hybrids ranged from 66-75 days. SPH 1729 and SPH 1732 were earliest (66 

days) with 102 and 99 days for maturity, respectively. SPH 1726 and SPH 1733 took maximum time to flower as 
well as to mature (114 days). Early check, CSH 23 flowered in 67 days and matured in 102 days. 

 Plant height – Plant height ranged from 177 cm in SPH 1733 to 252 cm in SPH 1723. 
 Grain yield – Eight test hybrids, viz., SPH 1737 (5166 kg/ha), SPH 1730 (5010 kg/ha), SPH 1736 (4865 kg/ha), 

SPH 1731 (4528 kg/ha), SPH 1733 (4512 kg/ha), SPH 1724 (4358 kg/ha), SPH 1728 (4317 kg/ha) and SPH 
1727 (4249 kg/ha) performed better than best performing check (4232 kg/ha). Superiority ranged from 0.4-22.1% 
of best check. 

 Fodder yield – Among hybrids SPH 1736 recorded highest fodder yield (16863 kg/ha) followed by SPH 1727 
(15666 kg/ha). Among checks CSH 27 performed best (13675 kg/ha).  

 Grain size – Maximum grain size was recorded in SPH 1736 (3.68 g/100 seeds) and lowest in SPH 1735 (2.65 
g/100 seeds). 

 Remarks – In Zone II SPH 1737 (5166 kg/ha), SPH 1730 (5010 kg/ha) and SPH 1736 (4865 kg/ha) recorded 
more than 10% superiority over best performing check (4232 kg/ha) in terms grain yield, and all test hybrids, 
except two (SPH 1729 and SPH 1732) recorded more than 10% superiority for fodder yield over the best 
performing grain yield check. 

 

Table 3B. Performance of hybrids in Initial Hybrid Trial (IHT) – Zone II during kharif 2012 
No Entry  GY R % over 

check 
FY R % over 

check 
DTF DTM PH GW SF GM FG GM 

TG 
1 SPH 1722 DSR 4068 11 -3.9 13886 8 41.1 73 111 214 2.96 48.1 4.2 3.8 
2 SPH 1723 DSR 3319 19 -21.6 13994 5 42.2 70 106 252 2.90 46.3 3.4 3.5 
3 SPH 1724 DSR 4358 6 3.0 14397 4 46.3 69 104 225 3.05 53.6 4.0 3.4 
4 SPH 1725 DSR 3831 15 -9.5 10918 17 10.9 70 104 207 3.24 58.9 3.9 4.5 
5 SPH 1726 DSR 3519 17 -16.8 13898 7 41.2 75 113 186 3.04 48.6 4.0 3.6 
6 SPH 1727 Nirmal Seeds 4249 8 0.4 15666 2 59.1 74 112 217 2.95 54.5 4.1 4.3 
7 SPH 1728 Kaveri seeds 4317 7 2.0 11037 16 12.1 71 107 178 3.20 51.1 5.0 5.2 
8 SPH 1729 Kaveri seeds 3690 16 -12.8 10598 18 7.7 66 102 200 2.75 50.9 3.8 4.0 
9 SPH 1730 Nuziveedu seeds 5010 2 18.4 13631 11 38.5 72 108 195 3.14 47.4 3.4 3.4 

10 SPH 1731 Prabhat Agri 
Biotech Ltd 

4528 4 7.0 13092 13 33.0 73 110 197 3.15 51.5 4.0 4.3 

11 SPH 1732 Hytech seeds 3915 13 -7.5 8693 20 -11.7 66 99 196 3.13 48.8 4.1 4.0 
12 SPH 1733 Hytech seeds 4512 5 6.6 12436 14 26.3 75 114 177 3.01 53.8 4.1 4.5 
13 SPH 1734 Parbhani 4063 12 -4.0 13769 9 39.9 71 106 226 2.92 51.2 3.1 3.0 
14 SPH 1735 Parbhani 4194 10 -0.9 13346 12 35.6 74 112 198 2.65 48.7 3.7 3.9 
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No Entry  GY R % over 
check 

FY R % over 
check 

DTF DTM PH GW SF GM FG GM 
TG 

15 SPH 1736 Devgen seeds 4865 3 15.0 16863 1 71.3 72 108 222 3.68 48.9 4.1 4.3 
16 SPH 1737 MSSC Ltd Akola 5166 1 22.1 13956 6 41.8 70 105 202 3.16 47.2 3.2 3.3 
17 CSH 16 Check 3892 14 -8.0 11529 15 17.1 69 104 197 3.35 49.6 3.7 3.8 
18 CSH 23 Check 4232 9 0.0 9844 19 0.0 67 102 197 3.05 50.9 4.6 4.8 
19 CSH 27 Check 3359 18 -20.6 13675 10 38.9 71 107 196 3.17 48.3 3.0 2.9 
20 Local chk# Check 3133 20 -26.0 14492 3 47.2 71 107 222 2.92 41.7 3.5 3.7 

  LOC. MEAN  4111   12986   71 107 205 3.07 48.9 3.8 3.9 
  C.D. (5%)  1239   2451   3 3 21 0.28 8.2 1.9 2.5 
  C.D. (1%)  1649   3261   3 5 29 0.37 10.9 2.5 3.3 
  C.V. (%)   21   13   3 1 5 6.4 15.9 37.4 37.2 

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

Initial Variety Trial (Table 4A and 4B) 

In this trial 21 varieties and two checks were evaluated in RCBD for grain yield, fodder yield and other agronomic 
traits across 9 locations. 
 
Zone I (Table 4A) 
 Days to flowering – Flowering among test varieties ranged from 66-76 days. SPV 2183 was earliest (66 days) 

with 103 days for maturity, and SPV 2171 took maximum time to flower as well as to mature (112 days). Checks 
were comparable in terms of flowering (73 days) and maturity (110 days). 

 Plant height – Plant height ranged from 128 cm in SPV 2173 to 271 cm in SPV 2166. 
 Grain yield – Seven test varieties, viz., SPV 2178 (3311 kg/ha), SPV 2164 (3142 kg/ha), SPV 2172 (3133 kg/ha), 

SPV 2177 (3054 kg/ha), SPV 2175 (3005 kg/ha), SPV 2165 (2970 kg/ha) and SPV 2176 (2872 kg/ha) performed 
better than best performing check, CSV 23 (2721 kg/ha). Superiority ranged from 5.5-21.7% of best check.  

 Fodder yield – Nineteen test varieties recorded better fodder yield than best performing check, CSV 23 (14808 
kg/ha). SPV 2170 recorded highest fodder yield (19683 kg/ha) followed by SPV 2171 (19456 kg/ha). Superiority 
ranged from 1.2-32.9%. 

 Grain size – Maximum grain size was recorded in SPV 2169 (3.74 g/100 seeds) and lowest in SPV 2184 (2.57 
g/100 seeds). 

 Remarks – SPV 2178 (3311 kg/ha), SPV 2164 (3142 kg/ha), SPV 2172 (3133 kg/ha), SPV 2177 (3054 kg/ha) 
and SPV 2175 (3005 kg/ha) recorded more than 10% superiority over best performing check, CSV 23 (2721 
kg/ha) in terms grain yield, and SPV 2170 (19683 kg/ha), SPV 2171 (19456 kg/ha), SPV 2181 (18526 kg/ha), 
SPV 2168 (18307 kg/ha), SPV 2179 (17462 kg/ha), SPV 2177 (17059 kg/ha), SPV 2180 (17053 kg/ha), SPV 
2164 (17022 kg/ha), SPV 2178 (16976 kg/ha), SPV 2182 (16721 kg/ha), SPV 2176 (16612 kg/ha) and SPV 
2169 (16561 kg/ha) recorded more than 10% superiority for fodder yield over the best performing grain yield 
check. 

 

Table 4A. Performance of varieties in Initial Variety Trial (IVT) – Zone I during kharif 2012 
No Entry Center GY R % over 

CSV 23 
FY R % over 

CSV 23 
DTF DTM PH GW SF GM 

FG 
GM 
TG 

1 SPV 2164 Udaipur 3142 2 15.5 17022 8 15.0 69 105 216 3.42 38.7 3.4 3.6 
2 SPV 2165 Udaipur 2970 6 9.2 14989 18 1.2 68 105 208 3.41 40.6 3.5 3.4 
3 SPV 2166 Udaipur 2376 15 -12.7 15744 14 6.3 67 104 271 3.36 47.9 3.6 3.3 
4 SPV 2167 Udaipur 2102 21 -22.7 15603 16 5.4 74 110 220 3.33 49.7 3.5 3.7 
5 SPV 2168 Deesa 1998 23 -26.6 18307 4 23.6 72 109 223 2.78 44.8 4.3 4.2 
6 SPV 2169 DSR 2618 11 -3.8 16561 12 11.8 68 105 210 3.74 48.3 3.9 4.0 
7 SPV 2170 DSR 2140 20 -21.4 19683 1 32.9 74 110 228 2.94 42.6 3.8 3.6 
8 SPV 2171 DSR 1710 24 -37.2 19456 2 31.4 76 112 229 2.77 42.8 3.4 3.5 
9 SPV 2172 Dharwad 3133 3 15.1 14983 19 1.2 71 108 229 2.82 49.5 4.0 3.7 
10 SPV 2173 Dharwad 2361 16 -13.2 12083 22 -18.4 74 110 128 3.34 42.5 3.7 4.4 
11 SPV 2174 Coimbatore 2161 18 -20.6 11312 24 -23.6 70 107 179 3.06 47.7 3.5 3.6 
12 SPV 2175 Coimbatore 3005 5 10.4 13309 21 -10.1 68 105 182 2.85 46.9 3.2 3.6 
13 SPV 2176 Mauranipur 2872 7 5.5 16612 11 12.2 72 108 210 3.07 45.8 3.5 3.3 
14 SPV 2177 Mauranipur 3054 4 12.2 17059 6 15.2 67 104 229 2.92 48.8 3.3 3.1 
15 SPV 2178 Palem 3311 1 21.7 16976 9 14.6 70 107 214 3.26 40.7 4.0 3.9 
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No Entry Center GY R % over 
CSV 23 

FY R % over 
CSV 23 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

16 SPV 2179 Palem 2422 14 -11.0 17462 5 17.9 70 106 203 3.13 48.6 3.0 3.4 
17 SPV 2180 Akola 2146 19 -21.1 17053 7 15.2 72 108 226 3.26 46.3 3.7 3.7 
18 SPV 2181 Akola 2552 13 -6.2 18526 3 25.1 70 107 213 3.54 40.2 4.0 4.0 
19 SPV 2182 Akola 2171 17 -20.2 16721 10 12.9 69 106 235 3.21 43.5 3.5 3.4 
20 SPV 2183 Akola 2560 12 -5.9 15626 15 5.5 66 103 215 3.22 50.2 4.1 4.0 
21 SPV 2184 Akola 2625 10 -3.5 15852 13 7.1 70 106 206 2.57 44.4 3.1 2.8 
22 CSV 20 Check 2032 22 -25.3 11742 23 -20.7 73 110 130 3.48 51.9 3.5 4.3 
23 CSV 23 Check 2721 8 0.0 14808 20 0.0 74 109 200 3.04 51.4 4.4 4.4 
24 Local chk# Check 2641 9 -2.9 15089 17 1.9 65 103 206 2.66 44.3 3.1 3.1 
  LOC. MEAN  2534   15941   70 107 209 3.13 45.9 3.7 3.7 
  C.D. (5%)  993   3846   4 4 35 0.79 8.3 0.9 1.3 
  C.D. (1%)  1326   5135   5 5 47 1.06 11.0 1.2 1.7 
  C.V. (%)   23.85   14.68   3.26 2.03 10.2 15.4 15.8 18.1 19.8 

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

 
Zone II (Table 4B) 
 Days to flowering – Flowering in varieties ranged from 74-82 days. SPV 2174 was earliest (74 days) with 110 days for 

maturity. Three more varieties, viz., SPV 2169, SPV 2175 and SPV 2182 were also early. Among varieties, SPV 2171 
took maximum time to flower as well as to mature (117 days).  

 Plant height – Plant height ranged from 161 cm in CSV 21 to 311 cm in SPV 2166. 
 Grain yield – Among checks CSV 20 was better yielder. All except three varieties, viz., SPV 2168, SPV 2169 and SPV 

2180 out yielded the check. Superiority ranged from 2.1-44.7% of CSV 20.  
 Fodder yield – Among varieties SPV 2171 recorded highest fodder yield (24203 kg/ha) followed by SPV 2178 (21638 

kg/ha), SPV 2175 (14843 kg/ha) and SPV 2179 (20515 kg/ha). Among checks CSV 23 performed best (20847 kg/ha).  
 Grain size – Maximum grain size was recorded in SPV 2169 (3.43 g/100 seeds) and lowest in SPV 2174 (2.36 g/100 

seeds). 
 Remarks – SPV 2172 (4754 kg/ha), SPV 2164 (4323 kg/ha), SPV 2178 (4294 kg/ha), SPV 2175 (4229 kg/ha), SPV 

2179 (4181 kg/ha), SPV 2183 (4151 kg/ha), SPV 2174 (4085 kg/ha), SPV 2184 (4076 kg/ha), SPV 2165 (4058 kg/ha), 
SPV 2170 (3923 kg/ha), SPV 2182 (3894 kg/ha) and SPV 2177 (3669 kg/ha) recorded more than 10% superiority 
over check, CSV 20 (3286 kg/ha) in terms grain yield. All these varieties performed better than CSV 20 for fodder 
yield. 

 
Table 4B. Performance of varieties in Initial Variety Trial (IVT) – Zone II during kharif 2012 

Sl. 
No. 

Entry Center GY R % over 
CSV 20 

FY R % over 
CSV 20 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

1 SPV 2164 Udaipur 4323 2 31.6 18851 15 40.5 77 113 250 2.73 38.7 3.4 3.6 
2 SPV 2165 Udaipur 4058 9 23.5 16729 18 24.7 77 113 253 2.70 40.6 3.5 3.4 
3 SPV 2166 Udaipur 3473 18 5.7 16240 19 21.0 75 112 311 2.56 47.9 3.6 3.3 
4 SPV 2167 Udaipur 3354 19 2.1 15417 20 14.9 78 113 255 2.89 49.7 3.5 3.7 
5 SPV 2168 Deesa 3053 23 -7.1 18878 14 40.7 79 114 273 2.71 44.8 4.3 4.2 
6 SPV 2169 DSR 3016 24 -8.2 19625 10 46.3 75 110 258 3.43 48.3 3.9 4.0 
7 SPV 2170 DSR 3923 10 19.4 21557 3 60.7 78 114 273 3.02 42.6 3.8 3.6 
8 SPV 2171 DSR 3475 17 5.8 24203 1 80.4 82 117 289 2.62 42.8 3.4 3.5 
9 SPV 2172 Dharwad 4754 1 44.7 19406 11 44.6 77 111 259 2.76 49.5 4.0 3.7 
10 SPV 2173 Dharwad 3572 15 8.7 13321 24 -0.7 76 115 165 2.95 42.5 3.7 4.4 
11 SPV 2174 Coimbatore 4085 7 24.3 13992 22 4.3 74 110 214 2.36 47.7 3.5 3.6 
12 SPV 2175 Coimbatore 4229 4 28.7 14843 21 10.6 75 110 215 2.51 46.9 3.2 3.6 
13 SPV 2176 Mauranipur 3543 16 7.8 21427 4 59.7 78 114 274 2.99 45.8 3.5 3.3 
14 SPV 2177 Mauranipur 3669 13 11.7 19001 13 41.6 76 111 272 2.72 48.8 3.3 3.1 
15 SPV 2178 Palem 4294 3 30.7 21638 2 61.3 80 115 282 2.91 40.7 4.0 3.9 
16 SPV 2179 Palem 4181 5 27.2 20515 7 52.9 79 115 270 2.74 48.6 3.0 3.4 
17 SPV 2180 Akola 3264 21 -0.7 20969 5 56.3 77 114 266 3.10 46.3 3.7 3.7 
18 SPV 2181 Akola 3578 14 8.9 20315 8 51.4 78 116 248 3.08 40.2 4.0 4.0 
19 SPV 2182 Akola 3894 11 18.5 19824 9 47.8 75 110 294 2.92 43.5 3.5 3.4 
20 SPV 2183 Akola 4151 6 26.3 17581 16 31.0 75 111 265 2.83 50.2 4.1 4.0 
21 SPV 2184 Akola 4076 8 24.0 17540 17 30.7 76 112 250 2.63 44.4 3.1 2.8 
22 CSV 20 Check 3286 20 0.0 13416 23 0.0 75 113 161 3.10 51.9 3.5 4.3 
23 CSV 23 Check 3087 22 -6.1 20847 6 55.4 80 117 245 2.97 51.4 4.4 4.4 
24 Local chk# Check 3854 12 17.3 19387 12 44.5 76 110 255 2.72 44.3 3.1 3.1 
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Sl. 
No. 

Entry Center GY R % over 
CSV 20 

FY R % over 
CSV 20 

DTF DTM PH GW SF GM 
FG 

GM 
TG 

   LOC. MEAN   3758   18563   77 113 254 2.83 45.9 3.7 3.7 
   C.D. (5%)   781   5082   4 4 21 0.26 8.3 0.9 1.3 
   C.D. (1%)   1042   6783   5 5 29 0.35 11.0 1.2 1.7 
   C.V. (%)    12.64   16.66   3.65 1.66 6 6.58 15.8 18.1 19.8 

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

 

Late kharif 
Initial and Advanced Hybrid Trial (Table 5A) 
In this trial 18 hybrids and three checks were evaluated in RCBD for grain yield, fodder yield and other agronomic traits. 
Out of the 18 test hybrids 2 were in advanced trial, while remaining were in initial trial. 
 Days to flowering – Flowering in hybrids ranged from 59-66 days. SPH 1729 was earliest (59 days) with 98 days for 

maturity. Nine more hybrids, viz., SPH 1701, SPH 1722, SPH 1724, SPH 1725, SPH 1726, SPH 1728, SPH 1730, 
SPH 1732 and SPH 1737 were also early. Among hybrids, SPH 1733 took maximum time to flower as well as to 
mature (103 days).  

 Plant height – Plant height ranged from 152 cm in SPH 1728 to 186 cm in SPH 1701. 
 Grain yield – Among checks CSH 27 was better yielder (3503 kg/ha). None of the test hybrids yielded significantly 

better than check.  
 Fodder yield – Among test hybrids SPH 1736 recorded highest fodder yield (12041 kg/ha) followed by SPH 1727 

(12021 kg/ha), SPH 1724 (11272 kg/ha) and others. Among checks CSH 27 performed best (10812 kg/ha). 
Superiority ranged from 0.6-11.4% 

 Grain size – Maximum grain size was recorded in SPH 1736 (2.87 g/100 seeds) and lowest in SPH 1727 (2.39 g/100 
seeds). 

 Remarks – None of the test hybrids recorded more than 10% grain yield superiority, while only two hybrids, viz., SPH 
1727 and SPH 1736 recorded more than 10% fodder yield advantage over best performing check. 

 
Table 5A. Performance of hybrids in Initial and Advanced Hybrid Trial (IAHT) – Late kharif 2012 

Sl. 
No. 

Entry Center Level of 
testing 

GY R % over 
CSH 27 

FY R % over 
CSH 27 

DTF DTM PH GW 

1 SPH 1701 (2) Hytech seeds AHT II 3313 10 -5.4 11138 6 3.0 63 100 186 2.65 
2 SPH 1706 Akola AHT II 3432 6 -2.0 11055 7 2.3 65 100 169 2.39 
3 SPH 1722 DSR IHT 3302 12 -5.7 10596 14 -2 62 99 169 2.4 
4 SPH 1723 DSR IHT 2709 20 -22.7 10113 17 -6.5 65 100 182 2.73 
5 SPH 1724 DSR IHT 3631 2 3.7 11272 3 4.3 61 98 179 2.6 
6 SPH 1725 DSR IHT 3251 14 -7.2 10875 10 0.6 62 99 173 2.55 
7 SPH 1726 DSR IHT 3363 9 -4.0 9943 20 -8.0 61 98 153 2.6 
8 SPH 1727 Nirmal Seeds IHT 3489 5 -0.4 12021 2 11.2 65 100 171 2.39 
9 SPH 1728 Kaveri seeds IHT 2604 22 -25.7 9926 21 -8.2 63 99 152 2.63 

10 SPH 1729 Kaveri seeds IHT 3100 15 -11.5 9987 19 -7.6 59 98 167 2.39 
11 SPH 1730 Nuziveedu seeds IHT 3015 17 -13.9 11264 4 4.2 63 100 158 2.49 
12 SPH 1731 Prabhat Agri Biotech Ltd IHT 3296 13 -5.91 10512 15 -2.8 66 102 161 2.51 
13 SPH 1732 Hytech seeds IHT 3516 3 0.37 9576 22 -11.4 61 97 171 2.84 
14 SPH 1733 Hytech seeds IHT 2687 21 -23.3 10495 16 -2.9 66 103 155 2.63 
15 SPH 1734 Parbhani IHT 3418 7 -2.43 10894 9 0.8 65 101 182 2.82 
16 SPH 1735 Parbhani IHT 3312 11 -5.5 11243 5 4.0 65 100 170 2.42 
17 SPH 1736 Devgen seeds IHT 2816 19 -19.6 12041 1 11.4 64 100 180 2.87 
18 SPH 1737 MSSC Ltd Akola IHT 2878 18 -17.8 10675 12 -1.3 61 97 166 2.78 
19 CSH 16 Check Check 3089 16 -11.8 10645 13 -1.5 62 98 168 2.83 
20 CSH 23 Check Check 3365 8 -3.9 10076 18 -6.8 60 96 159 2.72 
21 CSH 27 Check Check 3503 4 0 10812 11 0 62 98 163 2.74 
22 Local Check#    3682 1 5.1 10972 8 1.5 60 99 184 2.84 

  LOC. MEAN    3217   10733   63 99 169 2.63 
  C.D. (5%)    1076   1271   4 4 16 0.29 
  C.D. (1%)    1439   1684   5 5 21 0.39 
  C.V. (%)     20.3   9.41   5.11 2.86 7.46 8.82 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
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Initial and Advanced Variety Trial (Table 5B) 

In this trial 27 varieties and two checks were evaluated in RCBD for grain yield, fodder yield and other agronomic 
traits. Out of the 27 test varieties 2 were in advanced trial, while remaining were in initial trial. 
 Days to flowering – Flowering in varieties ranged from 61-69 days. SPV 2181 and SPV 2208 were earliest (61 days) 

with 96-99 days for maturity. Ten more varieties, viz., SPV 2164, SPV 2165, SPV 2174, SPV 2175, SPV 2177, SPV 
2178, SPV 2182-84 and SPV 2210 were also early. Among varieties, SPV 2172 took maximum time to flower as well 
as to mature (104 days).  

 Plant height – Plant height ranged from 128 cm in SPV 2173 to 211 cm in SPV 2166. 
 Grain yield – Among checks CSV 20 was better yielder (2617 kg/ha). Eleven test varieties yielded better than the best 

performing check. SPV 2164 with 3157 kg/ha grain yield topped the list, followed by SPV 2178 (3068 kg/ha), SPV 
2179 (2865 kg/ha), SPV 2184 (2838 kg/ha), SPV 2180 (2812 kg/ha), SPV 2170 (2794 kg/ha) and others. Yield 
superiority ranged from 1.9-20.6%. 

 Fodder yield – Among test varieties SPV 2171 recorded highest fodder yield (13099 kg/ha) followed by SPV 2178 
(12542 kg/ha), SPV 2172 (12344 kg/ha) and others. Among checks CSV 23 performed better (11794 kg/ha).  

 Grain size – Maximum grain size was recorded in SPV 2169 (3.09 g/100 seeds) and lowest in SPV 2174 (2.21 g/100 
seeds). 

 Remarks – SPV 2164 (3157 kg/ha) and SPV 2178 (3068 kg/ha) recorded more than 10% grain yield superiority over 
best performing check, CSV 20 (2617 kg/ha). All except 8 varieties recorded more than 10% fodder yield than CSV 
20. However, as against CSV 23 only SPV 2171 (13099 kg/ha) recorded more than 10% superiority. 

 
Table 5B. Performance of varieties in Initial and Advanced Variety Trial (IAVT) – Late kharif 2012 

Sl. 
No. 

Entry Center Level of 
testing 

GY R % over CSV 
20 

FY R % over CSV 
20 

DTF DTM PH GW 

1 SPV 2078 Akola AVT II 2543 17 -2.8 11537 18 14.1 65 100 160 2.82 
2 SPV 2117 Udaipur AVT I 2545 16 -2.8 10909 23 7.9 65 100 172 2.38 
3 SPV 2164 Udaipur IVT 3157 1 20.6 11879 8 17.5 64 100 171 2.65 
4 SPV 2165 Udaipur IVT 2666 12 1.9 11713 13 15.9 62 96 165 2.45 
5 SPV 2166 Udaipur IVT 2366 27 -9.6 11619 17 15.0 66 101 211 2.60 
6 SPV 2167 Udaipur IVT 2197 30 -16.0 10437 26 3.3 67 104 177 2.56 
7 SPV 2168 Deesa IVT 2507 19 -4.2 11661 16 15.4 67 104 175 2.72 
8 SPV 2169 DSR IVT 2447 23 -6.5 11730 12 16.1 66 102 167 3.09 
9 SPV 2170 DSR IVT 2794 7 6.8 11966 7 18.4 68 103 187 2.79 

10 SPV 2171 DSR IVT 2437 24 -6.9 13099 1 29.6 68 103 188 2.44 
11 SPV 2172 Dharwad IVT 2391 26 -8.6 12344 3 22.1 69 104 189 2.54 
12 SPV 2173 Dharwad IVT 2486 22 -5.0 11529 19 14.1 66 102 128 2.89 
13 SPV 2174 Coimbatore IVT 2493 20 -4.7 11028 21 9.1 65 101 147 2.21 
14 SPV 2175 Coimbatore IVT 2436 25 -6.9 11210 20 10.9 64 100 147 2.23 
15 SPV 2176 Mauranipur IVT 2711 10 3.6 12320 4 21.9 67 103 166 2.72 
16 SPV 2177 Mauranipur IVT 2520 18 -3.7 11683 15 15.6 65 97 171 2.48 
17 SPV 2178 Palem IVT 3068 2 17.2 12542 2 24.1 65 101 187 2.62 
18 SPV 2179 Palem IVT 2865 4 9.5 11746 10 16.2 66 102 171 2.43 
19 SPV 2180 Akola IVT 2812 6 7.5 11696 14 15.7 63 99 172 2.94 
20 SPV 2181 Akola IVT 2493 21 -4.7 10102 28 0.0 61 99 175 2.99 
21 SPV 2182 Akola IVT 2775 8 6.0 12008 6 18.8 64 100 189 2.87 
22 SPV 2183 Akola IVT 2716 9 3.8 11738 11 16.1 63 99 171 2.64 
23 SPV 2184 Akola IVT 2838 5 8.4 12283 5 21.5 63 98 174 2.62 
24 SPV 2207 Kovilpatti IVT LK 2563 15 -2.1 9556 30 -5.5 62 97 168 2.55 
25 SPV 2208 Kovilpatti IVT LK 2671 11 2.1 9689 29 -4.1 61 96 177 2.71 
26 SPV 2209 Coimbatore IVT LK 2261 29 -13.6 10521 25 4.1 66 102 190 2.40 
27 SPV 2210 Coimbatore IVT LK 2577 14 -1.5 10581 24 4.7 65 100 184 2.43 
28 CSV 20 Check Check 2617 13 0.0 10107 27 0.0 66 103 136 2.78 
29 CSV 23 Check Check 2346 28 -10.4 11794 9 16.7 67 103 173 2.62 
30 Local chk LC LC 2882 3 10.1 10976 22 8.6 64 100 160 2.79 

 Loc Mean    2637   11612   65 101 171 2.64 
  C.D. (5%)    536   1381   3 4 28 0.40 
  C.D. (1%)   711   1828   4 6 37 0.52 
  C.V. (%)     14.51   9.49   3.72 3.32 11.54 11.91 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain weight (g); SF - Shoot 
fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
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II Coordinated sorghum breeding research 
During 2012, the coordinated sorghum breeding research comprised of developing hybrids on MS and R lines 
collected from various centers. The hybrids were evaluated in 2 trials, viz., Hybrid Nursery I and Hybrid Nursery II in 5 
and 3 locations, respectively. Details of the report are given below. 
 
Inter-institutional hybrid programme  

(Sujay Rakshit, C Aruna, S Audilakshmi, Usha Saxena, RB Ghorade, B Selvi and SP Mehtre ) 
 

In 2011, five CMS lines were obtained from Dharwad, 4 each from DSR and Indore and 2 each from Parbhani and 
Akola. Seeds were provided to four centers, viz., DSR, Parbhani, Indore and Akola to develop hybrids using R lines 
from the respective centers. In the process care was taken not to send CMS lines of the same station. Sixty four 
inter-institutional hybrids were received from DSR (32), Akola (13), Indore (12) and Parbhani (7). Depending on 
availability of hybrid seeds tow trials, viz., Hybrid Nursery I and II  
 
Hybrid Nursery I 
HN I with 16 experimental hybrids and 4 checks were tested at five locations (Hyderabad, Akola, Indore, Parbhani 
and Coimbatore). Experiment in Parbhani got vitiated. Results are summarized in Table 6A. 
 Days to flowering – Flowering dates ranged from 66-76 days. IIH-11-04 was earliest (66 days) with 104 days for 

maturity. It was earlier than early check, CSH 23 (68 DTF and 107 DTM). In addition to IIH-11-04, IIH-11-05, IIH-11-08 
and IIH-11-10 matured earlier than CSH 23. 

 Plant height – Plant height ranged from 136 cm in IIH-11-10 to 262 cm in IIH-11-01. 
 Grain yield – None of the experimental hybrids could surpass check, CSH 25 which topped across four locations with 

4037 kg/ha grain yield. However, 12 experimental hybrids (IIH-11-01, IIH-11-02, IIH-11-05, IIH-11-7, IIH-11-8, IIH-11-
9, IIH-11-11, IIH-11-12, IIH-11-13, IIH-11-14, IIH-11-15 and IIH-11-16) were statistically at par with CSH 25. 

 Fodder yield – IIH-11-01 topped with 17539 kg/ha fodder yield, this was followed by CSH 25 (16490 kg/ha).  
 Grain size – Maximum grain size was recorded in DSRH 11-01 (3.27 g/100 seeds) and lowest in IIH-11-11 (2.31 

g/100 seeds). 
 Remarks – Though none of the experimental hybrid out yielded CSH 25, they are worth testing further. 
 

Table 6A. Summary of experimental hybrids in Hybrid Nursery I 
Sl. 
No. 

Entry Pedigree Contributor GY R % over 
CSH 25 

FY R % over 
CSH 25 

DTF DTM PH GW 

1 IIH-11-01 CMS-11-3 x PVR-652 Parbhani 3133 15 -22.4 17539 1 6.4 72 111 262 3.17 
2 IIH-11-02 CMS-11-5 x SUS-8-4 Parbhani 3764 3 -6.8 13751 7 -16.6 72 110 175 2.88 
3 IIH-11-03 CMS-11-1 x AKR-512 Akola 2463 19 -39.0 13239 8 -19.7 74 114 207 2.91 
4 IIH-11-04 CMS-11-5 x AKR-511 Akola 2666 18 -34.0 9969 18 -39.5 66 104 138 2.58 
5 IIH-11-05 CMS-11-6 x AKR-150 Akola 3231 12 -20.0 10435 16 -36.7 69 106 149 2.73 
6 IIH-11-06 CMS-11-9x AKR-420 Akola 2415 20 -40.2 11793 14 -28.5 68 108 202 2.92 
7 IIH-11-07 CMS-11-12x STR-293 Akola 3054 16 -24.3 13795 6 -16.3 69 108 203 3.03 
8 IIH-11-08 CMS-11-14 x AKR-510 Akola 3325 8 -17.6 12513 13 -24.1 67 106 170 3.12 
9 IIH-11-09 CMS-11-15x AKR-510 Akola 3635 6 -10.0 8974 19 -45.6 68 108 148 2.70 
10 IIH-11-10 CMS-11-16 x AKR-511 Akola 2690 17 -33.4 7750 20 -53.0 67 104 136 2.45 
11 IIH-11-11 CMS-11-17x SPV -1333 Akola 3160 14 -21.7 13097 11 -20.6 74 112 178 2.31 
12 IIH-11-12 CMS 11-3 x C43 DSR 3682 4 -8.8 14322 4 -13.1 71 110 192 2.83 
13 DSRH 11-01 27A x RS 4001 DSR 3298 9 -18.3 10274 17 -37.7 70 110 188 3.27 
14 DSRH 11-02 RS 127A2 x I 26 DSR 3520 7 -12.8 15362 3 -6.8 73 111 172 2.81 
15 DSRH 11-03 2295A x I 29 DSR 3256 11 -19.3 10897 15 -33.9 76 114 146 2.38 
16 DSRH 11-04 RS 74A2 x AKR 492 DSR 3256 10 -19.3 12762 12 -22.6 72 111 186 2.80 
17 CSH 16 CSH 16 Check 3671 5 -9.1 13124 10 -20.4 70 110 192 2.96 
18 CSH 25 CSH 25 Check 4037 1 0.0 16490 2 0.0 72 111 211 2.58 
19 CSH 23 CSH 23 Check 3187 13 -21.1 13192 9 -20.0 68 107 175 2.98 
20 CSH 27 CSH 27 Check 3938 2 -2.5 14040 5 -14.9 70 107 180 2.93 
   LOC. MEAN   3269   -19.0 12666   -23.2 70 109 181 2.82 
  C.D. (5%)   1129   -72.0 2922   -82.3 3 5 17 0.33 
  C.D. (1%)   1512   -62.5 3994   -75.8 4 6 23 0.44 
  C.V. (%)    20.89   -99.5 11.02   -99.9 2.67 2.08 6.65 8.21 

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
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Hybrid Nursery II 
HN II with 31 experimental hybrids and 4 checks were tested at three locations (Hyderabad, Akola, and Coimbatore). 
Results are summarized in Table 6B. 
 Days to flowering – Flowering dates ranged from 63-73 days. IIH-11-31 and IIH-11-33 were earliest (63 days) with 105 

and 103 days for maturity. Four experimental hybrids, IIH-11-24, IIH-11-31, IIH-11-32 and IIH-11-33 were of earlier or 
same maturity to that of early check, CSH 23 (64 DTF and 107 DTM). IIH-11-19 and IIH-11-21 found to be of longest 
duration. 

 Plant height – Plant height ranged from 142 cm in IIH-11-18 and IIH-11-19 to 241 cm in IIH-11-27. 
 Grain yield – Nine experimental hybrids, IIH-11-38 (3605 kg/ha), IIH-11-23 (3477 kg/ha), IIH-11-21 (3429 kg/ha), IIH-

11-26 (3423 kg/ha), IIH-11-35 (3421 kg/ha), IIH-11-28 (3411 kg/ha), IIH-11-15 (3404 kg/ha), IIH-11-20 (3363 kg/ha) 
and IIH-11-34 (3317 kg/ha) out yielded best performing check, CSH 25 (3262 kg/ha). 

 Fodder yield – Check, CSH 25 performed best with 14222 kg/ha fodder, which was followed by IIH-11-22 (14019 
kg/ha) and others.  

 Grain size – Max. grain size was recorded in IIH-11-43 (3.05 g/100 seeds) and lowest in IIH-11-16 (2.26 g/100 seeds). 
 Remarks – Nine experimental hybrids, IIH-11-38, IIH-11-23, IIH-11-21, IIH-11-26, IIH-11-35, IIH-11-28, IIH-11-15, IIH-

11-20 and IIH-11-34 which out yielded CSH 25 needs to be tested further. 
 

Table 6B. Summary of experimental hybrids in Hybrid Nursery II 
Sl. 
No. 

Entry Pedigree Contributor GY R % over 
CSH 25 

FY R % over 
CSH 25 

DTF DTM PH GW 

1 IIH-11-13 CMS-11-16 x I-27 Indore 2727 21 -16.4 9715 35 -31.7 65 106 144 2.43 
2 IIH-11-14 CMS-11-17 x I-29 Indore 2494 30 -23.5 10634 29 -25.2 71 112 168 2.41 
3 IIH-11-15 CMS-11-17 x I-28 Indore 3404 7 4.4 12261 13 -13.8 72 114 174 2.40 
4 IIH-11-16 CMS-11-17 x I-27 Indore 2851 18 -12.6 11004 26 -22.6 69 110 166 2.26 
5 IIH-11-17 CMS-11-17 x I-26 Indore 2564 28 -21.4 12381 11 -12.9 70 110 157 2.37 
6 IIH-11-18 CMS-11-8 x I-29 Indore 3079 14 -5.6 10842 27 -23.8 72 113 142 2.55 
7 IIH-11-19 CMS-11-8 x I-12 Indore 2798 19 -14.2 10352 34 -27.2 73 115 142 2.33 
8 IIH-11-20 CMS-11-1 x I-26 Indore 3363 8 3.1 12030 16 -15.4 70 111 162 2.41 
9 IIH-11-21 CMS-11-1 x I-29 Indore 3429 3 5.1 11378 25 -20.0 73 114 149 2.50 
10 IIH-11-22 CMS-11-2 x I-28 Indore 2725 22 -16.5 14019 2 -1.4 72 113 197 2.71 
11 IIH-11-23 CMS-11-7 x I-26 Indore 3477 2 6.6 12437 10 -12.6 71 112 174 2.36 
12 IIH-11-24 CMS-11-15 x I-27 Indore 2054 35 -37.0 10384 33 -27.0 66 107 149 2.48 
13 IIH-11-25 CMS-11-3 x PVR-911 Parbhani 2363 31 -27.6 13551 5 -4.7 70 112 203 2.46 
14 IIH-11-26 CMS-11-4 x KR-125 Parbhani 3423 4 4.9 10646 28 -25.1 71 111 169 2.80 
15 IIH-11-27 CMS-11-5 x PVR-910 Parbhani 2870 17 -12.0 12799 9 -10.0 71 112 241 2.38 
16 IIH-11-28 CMS-11-9 x SUS-8-4 Parbhani 3411 6 4.6 12251 15 -13.9 67 108 177 2.62 
17 IIH-11-29 CMS-11-19 x 1037R Parbhani 2594 26 -20.5 13586 4 -4.5 68 110 235 2.81 
18 IIH-11-30 CMS-11-9x AKR-73 Akola 2732 20 -16.2 12955 8 -8.9 65 105 177 2.71 
19 IIH-11-31 CMS-11-9 x AKR-150 Akola 2594 27 -20.5 11443 24 -19.5 63 105 165 2.69 
20 IIH-11-32 CMS-11-10x AKR-510 Akola 3155 12 -3.3 11852 21 -16.7 65 107 179 2.91 
21 IIH-11-33 CMS-11-11 x AKR-510 Akola 2927 16 -10.3 10597 30 -25.5 63 103 187 2.84 
22 IIH-11-34 CMS 11-1 x C 43 DSR 3317 9 1.7 11671 22 -17.9 71 112 167 2.52 
23 IIH-11-35 CMS 11-1 x C 85 DSR 3421 5 4.9 12313 12 -13.4 71 113 160 2.57 
24 IIH-11-36 CMS 11-1 x NR 184 DSR 2120 33 -35.0 11912 19 -16.2 72 112 157 2.72 
25 IIH-11-37 CMS 11-4 x C43 DSR 2054 34 -37.0 13476 6 -5.2 70 111 180 2.42 
26 IIH-11-38 CMS 11-4 x C85 DSR 3605 1 10.5 11938 18 -16.1 70 112 188 2.71 
27 IIH-11-39 CMS 11-8 x C43 DSR 2718 23 -16.7 10418 32 -26.7 68 109 144 2.39 
28 IIH-11-40 CMS 11-8 x CB33 DSR 3127 13 -4.1 10501 31 -26.2 69 110 152 2.46 
29 IIH-11-41 CMS 11-11 x CB33 DSR 2509 29 -23.1 13707 3 -3.6 67 108 188 2.65 
30 IIH-11-42 CMS 11-11 x C43 DSR 2981 15 -8.6 11863 20 -16.6 67 109 177 2.90 
31 IIH-11-43 CMS 11-12 x C43 DSR 2146 32 -34.2 12259 14 -13.8 66 106 198 3.05 
32 CSH 16 CSH 16 Check 3242 11 -0.6 12011 17 -15.5 66 107 183 2.74 
33 CSH 25 CSH 25 Check 3262 10 0.0 14222 1 0.0 70 111 208 2.36 
34 CSH 23 CSH 23 Check 2693 24 -17.4 11570 23 -18.6 64 107 160 2.87 
35 CSH 27 CSH 27 Check 2687 25 -17.6 13224 7 -7.0 68 109 174 2.43 
   LOC. MEAN  2883  -11.6 11949  -16.0 69 110 174 2.58 
  C.D.(5%)   1260  -61.4 2643  -81.4 3 5 23 0.36 
  C.D.(1%)   1692  -48.1 3549  -75.0 4 6 31 0.48 
  C.V. (%)    21.50  -99.3 10.89  -99.9 2.89 2.10 8.20 8.67 
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain 
weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9) 
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Details of the CMS lines are given below: 
 

Sl. No. Name Center Code  Sl. No. Name Center Code 
1 PMS 71A Parbhani CMS-11-1  10 DNA 2 Dharwad CMS-11-10 
2 PMS 74A Parbhani CMS-11-2  11 DNA 4 Dharwad CMS-11-11 
3 IMS 3A Indore CMS-11-3  12 DNA 5 Dharwad CMS-11-12 
4 IMS 9A Indore CMS-11-4  13 DNA 10 Dharwad CMS-11-13 
5 IMS 10A Indore CMS-11-5  14 257A DSR CMS-11-14 
6 IMS 12A Indore CMS-11-6  15 372A DSR CMS-11-15 
7 AKMS 30A Akola CMS-11-7  16 463A DSR CMS-11-16 
8 AKMS 85A Akola CMS-11-8  17 2297A DSR CMS-11-17 
9 DNA 1 Dharwad CMS-11-9      

 

III Kharif sorghum breeding at DSR 
Development of kharif grain sorghum genotypes with improved yield, grain quality and grain mould 
tolerance  

(C Aruna, IK Das & CV Ratnavathi) 
1. Performance of new hybrids released 
CSH 30 (SPH 1655), an early duration grain mould tolerant kharif sorghum hybrid for Zone II (Maharashtra, 
Karnataka, MP, South Gujarat, North AP) was released. It is based on new male sterile (MS) line, 415A and new 
restorer (R) line, CB 33. On average SPH 1655 gives 4364 kg/ha of grain yield and 141 q/ha of fodder yield which is 
11% and 8.4% improvement over the check CSH 23. The hybrid SPH 1655 records less grain mould in comparison 
to that of the check, CSH 23.   

 

2. Evaluation of grain sorghum hybrids in the station trials 
Seventy five experimental hybrids based on 18 ms and 20 R lines were evaluated in RCBD with three replications 
along with the checks, CSH16, CSH25 and CSH23. Ten medium maturing hybrids and 8 early maturing hybrids 
yielded more than 10% over the respective checks, CSH25 and CSH23 for grain yield. The hybrid, 473A x R204 
recorded about 28.6% improvement for grain yield over the check, CSH25. Its grain quality was good with 100 seed 
weight of 2.8g and grain mould score of 5.67. CSH25 recorded 2.37g weight for 100 seed and grain mould score 
recorded was 6.67. Another hybrid, 606A x R172 recorded 25% increase in grain yield over CSH25. For grain mould 
tolerance, 600A x R191 was the best with grain mould score of 5.17. It has bold seed with 100 seed weight of 2.81 
and recorded 10.5% higher grain yield compared to CSH25. Among the early hybrids, 3054A x R175 and 1161A x 
R133 were promising with grain yield of 5665 kg/ha while the check, CSH23 recorded 4030kg/ha. For grain mould 
tolerance also, both the hybrids were better than CSH23. 
 

 
Fig 1. Performance of CSH30 in AICSIP trials over three years (2009-2011) 



3 Breeding Kharif Report-agm13.doc  Page 23 of 61 

Table 1. Performance of promising sorghum hybrids during kharif 2012 
 Hybrid Days to 

flower 
Plant ht 
(cm)  

Panicle 
length (cm) 

Grain yield 
(kg/ ha)  

 % increase 
over CSH 25 

100 seed 
wt (gms)  

Grain mold 
Score (1-9)  

Medium hybrids 
600A X R189 67.0 232.8 28.07 5866.2 10.16 2.34 6.00 
600A X R191 65.0 289.4 27.33 5884.7 10.51 2.81 5.17 
3054AX R193 66.7 246.7 28.10 6171.8 15.90 2.37 8.33 
399A X R193 65.3 252.2 27.83 6097.7 14.51 2.74 7.33 
399A X R194 66.3 236.7 25.63 6357.0 19.38 2.63 6.00 
606A X R 172 66.3 257.2 32.57 6662.6 25.12 2.53 5.83 
473A X R 204 65.0 233.9 29.30 6847.8* 28.60 2.80 5.67 
27A  X R 206 64.7 236.7 31.57 6255.1 17.47 2.76 6.00 
27A X R 207 66.7 217.8 27.90 5991.2 12.51 2.67 6.67 
473A X R 170 64.7 188.6 30.57 6426.4 20.68 2.33 7.00 
 Early hybrids   % increase over    CSH 23 
3054AX R175 64.3 248.9 23.73 5665.3* 40.50 2.68 5.83 
2299AX R175 64.0 242.2 28.63 4694.8 16.50 2.52 6.33 
27A X R 184 64.3 231.1 30.67 5616.19* 39.36 2.84 7.00 
405A X R 188 64.3 168.3 22.13 5079.1 26.03 2.49 6.00 
405A X R 192 63.3 243.3 26.80 5380.1 33.50 2.91 5.83 
636A X R 131 63.3 215.5 26.17 5463.4 35.57 2.87 5.83 
636A X R 133 61.0 238.9 28.63 4829.1 19.83 2.45 6.17 
1161AX R133 62.0 216.7 28.83 5662.5* 40.51 2.07 6.33 
CSH25 70.0 260.0 33.27 5325.0  2.37 6.67 
CSH23 62.7 211.1 25.80 4030.0  2.48 8.00 
C.V. 6.93 5.27 7.23 18.58  9.96 9.63 
C.D. 5% 7.45 17.63 3.12 1475.60  0.35 1.04 
C.D. 1% 9.93 23.50 4.16 1967.26  0.46 1.39 

 
3. Evaluation of advanced breeding nursery lines for grain yield and quality  
Fifteen advanced breeding nursery lines were evaluated for grain yield and quality over the check, CSV20 in RCBD with 
three replications to identify better varieties with improved grain yield. Five breeding lines recorded significant improvement 
in grain yield over the check, CSV20 (3508 kg/ha).  BN1130 and BN1206 had bold seed with 100 seed weight of 2.57g.  
Low grain mould score was observed in BN1204 and BN1182.  
 

Table 2. Performance of advanced breeding nursery lines for grain yield and quality 
  Genotype Days to flowering   Yield (kg/ ha)   100 seed Wt (gms)  Grain mold score  
BN1139 71.67 5170.75* 2.42 7.67 
BN1142 71.33 4569.5* 2.48 6.67 
BN1147 69.00 5217* 2.25 6.33 
BN1156 70.33 4199.5* 2.07 5.67 
BN1191 73.67 4116.25* 2.11 7.00 
BN1193 70.00 4671.25* 1.61 7.00 
BN1149 70.67 4846* 1.93 6.33 
CSV 20 70.67 3508.00 2.45 6.67 
C.V. 2.3488 19.7726 14.8849 19.2 
C.D. 5% 2.6856 1003.117 0.5173 - 
C.D. 1% 3.5677 1332.614 0.6872 - 

 

Development of superior forage sorghum genotypes  

(C Aruna, BV Bhat, AV Umakanth, VR Bhagwat, G Shyam 
Prasad & CV Ratnavathi) 

Twenty four forage sorghum hybrids based on 7 male sterile 
lines and 10 restorers were evaluated in RCBD with 3 
replications. The checks used were CSH20MF and CSH24MF. 
Three hybrids recorded more than 10% improvement for both 
green and dry fodder yields (Fig. 2). Five hybrids (91A x R150, 
109A x PC23, 109A x CB147, 91A x CB147, 417A x CB149) 
flowered within 60 days. 417A x PC23 and 126A x UPMC503 
had high early vigor and regeneration potential. 

Fig. 2. Performance of forage hybrids in station trials 
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Genetic structure in sorghum minicore collections and elite sorghum genotypes 
(KN Ganapathy, Sujay Rakshit & K Hariprasanna) 

 A set of 251 sorghum genotypes (202 mini-core collections and 49 elite sorghum lines) were genotyped with 39 
SSR markers for studying the extent of genetic structure and subsequently for its use in association mapping.  

 The ΔK, an adhoc statistic used to determine population structure, showed a clear peak at K = 2 indicating that 
the most ideal number of clusters is two. Minimum number of clusters (two) obtained from the structure analysis 
reveals low level of genetic structure indicating that the population is ideal for association mapping. The overall 
proportion of the individuals in cluster I and II are 0.511 and 0.489, respectively. 

 Genetic clustering based on Nei, 1973 genetic distance, classified the five basic and eight intermediate races 
into three major groups (Fig. 3). The elite lines of Indian breeding program which included the hybrid parental 
lines and varieties closely associated with the race durra while substantially diverse with rest of the races. The 
result also revealed substantial scope for genetic diversification of elite breeding lines by utilization of accessions 
belonging to caudatum, guinea, kafir, bicolor and their intermediate races.  

 Clustering based on geographical origin, classified the accessions into three major groups (Fig 4). The elite lines 
and South Asia formed group I, South West Africa and the East Africa forming group II and the south Africa, sub-
saharan Africa along with North America formed group III. Grouping based on Geographical origin revealed 
highest diversity of elite lines with group III thereby revealing scope for utilization of lines from these regions.  

 

Developing early duration and photoperiod insensitive grain sorghum MS and R lines  

(Sunil Gomashe, Sujay Rakshit, T Nageshwar Rao & MY Samdur) 
 Promising early F2s (49) were selected during rabi, 2011-12 for generation advancement to F3. The days to 50% 

flowering were ranged from 40 to 72. Out of 49 F3s, 38 promising derivatives were selected in kharif 2012 and 
advanced to F4 generation. These were raised in rabi 2012-13 and advanced to F5 generation.  

 

 
Fig. 3. Grouping of minicore accessions and elite genotypes based on race information 
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 Out of 38 progenies, 18 promising early flowering derivatives were selected and test crossed with elite A lines 
(2219A, 7A and 27A) to assess their fertility reaction.   

 A set of 195 F2s from another diallel programme was advanced to F3 generation during kharif 2012. These 195 
F3s were raised during rabi 2012-13 and promising 116 F3s were selected and advanced to F4 generation. 

 

Germplasm evaluation: assessing value for cultivation and use (VCU) 

(Sunil Gomashe, M Elangovan, G Shyam Prasad & IK Das) 
 A set of 500 sorghum germplasm were evaluated at three locations (Akola, Deesa and Indore) during kharif 

2012. Out of 500, 70 accessions did not flower or were very late in flowering. The accessions viz., AKP/NP/8/4, 
EJN 7, EJN 10, EJN 14 and EJ 59 were early in days to 50% flowering and maturity. ERS 26, ERS 36, GGUB 
34, NLC 19, ERN 32, E 193, JBT 281/4 and ELG 23 recorded highest plant height. For grain yield per plant 
accessions viz., JBT36/21, ELG 25, RAJ 30, EA 3, E 201, ERS 27, EG 31, EG 58, EA 11 and E 155 were high 
yielding. Accessions ER 31, RAJ 9, E 207, GGUB 27, NLC 80, ELG 13, RAJ 04, E 184, E 202 and RAJ 19 
recorded highest 100 grain seed weight.  

 The same set was also evaluated for stem borer damage and grain mold incidence. For grain mold, six 
moderately resistant land races were short-listed for further evaluation. Of these, one was white (GGUB44) and 
five were coloured (AKP/NP/8/4, E145, EG5, EG42, ERS25) grain lines. 

 The germplasm lines E8, EC 23, EG69, EJ 53, EJN 1, EJN 22, ER 28, ERN 30, NLC 17, NLC 95, RAJ 20, POP 
48, POP 59, POP 60 were found tolerant to stem borer based upon deadhearts. 

 During rabi 2012-13, a set of 500 germplasm landraces (part of Maharashtra collections) along with five checks 
(M 35-1, CSV 18R, CSV 22, Phule Revati and Phule Yashoda) were evaluated in two locations (Rahuri and 
Tandur) for economically important traits.  

 The same set of lines was also screened for shoot fly at DSR, Hyderabad. Accessions viz., IS 33768, IS 33759, 
IS 33760, IS 33743, IS 18367, IS 33769,  IS 33744, IS 33763, IS 4505, IS 18402, IS 18381, IS 33746, IS 4497, 
IS 2376, IS 33764, IS 18365, IS 18408, IS 24361, IS 33740, IS 4503 and IS 4509 moderate resistance to shoot 
fly with low deadhearts incidence (<35%).  

 

Breeding for micronutrient enrichment  

(K Hariprasanna, M Elangovan & R Madhusudhana) 
1. Variability for grain micronutrients 
Grain micronutrient enrichment requires sufficient amount of variability for use in breeding programme. To confirm 
the variability observed for grain iron and zinc in our previous study, the popular cultivars and parental lines, advance 
breeding lines, low amylose elite breeding lines and selected germplasm accessions tested earlier were subjected 
grain iron and zinc analysis. Significant variability was again observed, though the mean values did not match with 
the previous results. Among the cultivars and parental lines the grain iron ranged from 12-68 mg kg-1 and zinc from 
11-44 mg kg-1. The range observed for iron and zinc among the breeding lines was 25-52 mg kg-1 and 13-45 mg kg-1. 
Among the germplasm accessions the iron varied between 23 and 83 mg kg-1, and zinc between 6 and 51 mg kg-1. 
The correlation between old and new values was not significant in all cases except for iron content in breeding lines 
(r = 0.38, p = 0.03) and zinc content in low amylose (r = 0.59, p < 0.01) and germplasm lines (r = 0.21, p = 0.03) 
indicating non-repeatability. Repeated analysis is necessary to ascertain the superiority and identify stable donor 
parents for grain micronutrient enrichment breeding. 
 
2. Genetic control of grain iron and zinc 
Genetic control of grain iron and zinc content was studied using a half-diallel mating design. The grain samples 
harvested from the half-diallel crosses were characterized for grain iron and zinc. Both additive and non-additive 
gene effects were found to be important in the genetic control of grain micronutrients, but dominant gene action was 
more predominant in case of grain iron. In case of grain zinc additive gene action was more important with a σ² gca / 
σ² sca ratio of 0.94. The segregating material generated from the crosses between putative donor parents for grain 
iron/zinc and elite cultivars are being advanced and selected for phenotypic superiority for performance per se. 
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Mapping population development for anti-nutritional factors: Sorghum grain has a nutritional profile better than that of 
rice, but the bioavailability of iron and zinc in sorghum is poor compared to other cereals owing to anti-nutritional 
factors like polyphenols, phytate and fibre. Identification of molecular markers linked to these anti-nutritional factors 
will assist in developing sorghum cultivars for specific end-uses.  Two crosses made between extremes of anti-
nutritional factors (SPV 1758 × EA 10 - contrasting for Cyanogen, TEAC, Trypsin Inhibitor; IS 8525 × POP 52 - 
contrasting for Phytate, Polyphenol, TEAC) were advanced following SSD method for the development of mapping 
populations. During rabi 2011-12, F3 population was advanced to F4 and presently F4 generation is being advanced 
to F5.  

 

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

(K Hariprasanna, P Rajendrakumar, VR Bhagwat and RR Chapke) 
1. Parental line development 
A large number of maintainer × maintainer and restorer × restorer crosses were effected and the segregating 
materials were advanced with intense selection for grain yield and other related traits for developing new parental 
lines. About 50 new male sterile lines in the genetic background of promising maintainer × maintainer derivatives are 
in different stages of backcrossing. Phenotypically superior selections from the restorer × restorer derivatives were 
evaluated along with checks in replicated trials to identify promising breeding lines that can be promoted as OPVs as 
well as further utilized in hybrid development as fertility restorer lines. 
 

2. Performance of advance breeding lines (Set I) 
During rabi 2011-12, seven superior and genetically uniform advance breeding lines (F10) were evaluated along with 
three checks in a RBD with three replications for fourth consecutive season. The mean plant height ranged from  
157-268 cm and panicle length from 21-28 cm. Grain yield ranged from 1848 to 4816 kg/ha. The highest grain yield 
was recorded in check CSV 22R. Among the test entries DSR 866 recorded the highest grain yield (3875 kg/ha) 
followed by DSR 862 (3636 kg/ha). For fodder yield also CSV 22R recorded the highest mean value (13691 kg/ha) 
followed by DSR 862 (10787 kg/ha). Seed size was the highest in CSV 22R and CSV 216R (3.78 g/100 seeds). 
The performance of these seven entries was compared across kharif 2011 and rabi 2011-12 seasons along with CSV 
20 as common check. The trend for grain yield appeared similar but kharif yield was more in all the genotypes and 
average yield was far higher during kharif season compared to rabi season. The plant height in all the genotypes was 
higher in kharif season compared to rabi indicating seasonal difference in the phenotypic expression. Hence, same 
genotypes may not perform equally in both seasons. 
 

3. Performance of advance breeding lines (Set II) 
One hundred and one advance breeding lines (F9/F8) were evaluated along with three checks in a replicated trial 
during rabi 2011-12. The days to flowering had a wide range from 74 to 103 days. Plant height also varied widely 
from 103 to 248 cm. The panicle weight per plant ranged from 45 to 117 g. Total 10 genotypes had above 100 g/plant 
panicle weight. Three entries recorded grain yield on a par with CSV 216R ranging from 86.9 to 88.4 g/plant. 
Compared to CSV 20 (kharif check), the grain yield advantage ranged from -37% to 94%. Some of the genotypes 
with better seed size were DSR 935 (C43 × ICSR 93001) (3.63 g/100 seeds), DSR 957 (NR 184 × ICSR 13) (3.45 
g/100 seeds), DSR 931 (C43 × ICSR 93001) (3.25 g/100 seeds), and DSR 959 (NR 184 × ICSR 13) (3.24 g/100 
seeds).  During kharif 2012, the panicle weight per plant in these entries ranged from 49.8 to 161.3 g, while the grain 
yield per plant lied between 31.8 and 126.4 g. The days to flowering had a range from 67 to 84 days. Plant height 
varied widely from 120 to 325 cm, while panicle length also varied widely between 18 and 40 cm. Fifteen advance 
breeding lines had numerical superiority for grain yield per plant over CSV 20 (101.9 g/plant). Two advance breeding 
lines - DSR 943 (Indore 12 × ICSR 16) and DSR 980 (C 43 × RS 29) had significantly higher seed size compared to 
CSV 23.  Comparison of rabi and kharif results showed that the top yielders were different in the two seasons. The 
genotypes which had top 10 ranks in the kharif season evaluation (Table 3a) had ranks ranging from 5 to 100 during 
rabi season. The genotypes which performed in the top 10 positions during rabi (Table 3b) were far below in position 
during kharif season except for DSR 917 and DSR 926. This indicates that performance of genotypes differs in kharif 
and rabi season and same genotype will not perform equally in both the seasons.  
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Table 3a. Performance of advance breeding lines in kharif and rabi 
Sl. 
No. 

Adv. breeding line Kharif 2012 Rabi 2011-12 
 Grain yield (g/plant) Rank Grain yield (g/plant) Rank 

1 DSR 971 126.4 1 74.5 19 
2 DSR 917 118.3 2 78.8 10 
3 DSR 924 115.9 3 40.5 100 
4 DSR 911 113.4 4 50.0 89 
5 DSR 972 113.1 5 56.3 76 
6 DSR 965 111.4 6 60.9 61 
7 DSR 913 109.9 7 45.8 96 
8 DSR 926 108.9 8 85.1 5 
9 DSR 934 108.9 9 61.3 59 
10 DSR 908 108.8 10 76.9 13 

 CSV 20 101.9 16 51.1 87 
  Mean 82.1  63.6  

 
Table 3b. Performance of advance breeding lines in rabi and kharif 
Sl. 
No. 

Adv. breeding 
line 

Rabi 2011-12 Kharif 2012 

 Grain yield (g/plant) Rank Grain yield (g/plant) Rank 
1 DSR 960 88.4 1 76.2 63 
2 DSR 949 87.2 2 54.5 96 
3 DSR 929 86.9 3 91.4 32 
4 DSR 926 85.1 4 108.9 8 
5 DSR 988 84.1 5 59.3 91 
6 DSR 959 80.8 6 85.0 44 
7 DSR 989 80.7 7 61.9 89 
8 DSR 979 80.6 8 73.3 68 
9 DSR 917 78.8 9 118.3 2 
10 DSR 957 78.1 10 88.7 39 
 CSV 20 51.1 87 101.9 16 
  Mean 63.6  82.1  

 
4. Performance of advance breeding lines (Set III) 
Another set of 105 advance breeding lines comprising derivatives from R × R and B × B crosses were evaluated in a 
replicated trial along with CSV 20, CSV 23 and 27B as checks. Panicle weight ranged from 53.7 to 152.5 g/plant with 
a mean of 98.4 g/plant, while grain yield ranged from 31.6 to 114.5 g/plant with a mean of 72.2 g/plant. Eleven 
advance breeding lines had numerical superiority for grain yield over CSV 20 (91.8 g/plant), while 28 B × B 
derivatives had higher grain yield than 27B ranging from 57.7 to 86.9 g/plant (Table 4). 
 

Table 4. Performance of selected advance breeding lines during kharif 2012 
Sl. 
No. 

Advanced 
breeding line 

Days to 
flower 

Plant Height 
(cm) 

Panicle 
length (cm) 

Panicle weight 
(g/plant) 

Grain yield 
(g/plant) 

100-seed 
weight (g) 

 R × R derivatives 
1 DSR 1145 71.0 222.5 24.5 152.5 114.5 2.6 
2 DSR 1151 72.0 212.5 22.0 142.5 109.7 2.6 
3 DSR 1146 71.0 232.5 23.0 137.7 104.8 2.4 
4 DSR 1173 73.5 260.0 26.0 126.5 104.2 2.8 
5 DSR 1142 70.5 147.5 28.5 125.8 99.1 3.1 
6 DSR 1148 73.0 185.0 24.5 122.5 96.7 2.3 
7 DSR 1150 72.0 227.5 29.0 127.9 95.5 2.4 
8 DSR 1147 72.0 232.5 26.0 132.0 95.3 3.0 
9 DSR 1141 74.5 235.0 25.5 120.0 93.4 3.1 

10 DSR 1135 73.5 232.5 33.0 120.3 93.1 2.9 
11 CSV 20 69.5 240.0 23.5 116.4 91.8 3.7 

 B × B derivatives 
1 DSR 1213 64.5 165.0 32.5 118.9 86.9 2.9 
2 DSR 1180 67.0 117.5 30.5 102.6 84.1 3.1 
3 DSR 1200 74.0 190.0 28.0 107.1 82.8 3.4 
4 DSR 1207 73.5 172.5 26.5 105.2 80.5 2.9 
5 DSR 1185 71.0 150.0 28.5 97.2 78.8 3.5 
6 DSR 1198 70.0 182.5 24.0 105.7 77.4 3.0 
7 DSR 1215 64.5 167.5 34.5 95.2 77.1 2.7 
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Sl. 
No. 

Advanced 
breeding line 

Days to 
flower 

Plant Height 
(cm) 

Panicle 
length (cm) 

Panicle weight 
(g/plant) 

Grain yield 
(g/plant) 

100-seed 
weight (g) 

8 DSR 1201 74.5 142.5 39.5 107.7 76.4 2.5 
9 DSR 1214 66.0 160.0 31.5 103.0 76.2 2.7 

10 DSR 1191 70.0 160.0 33.0 83.9 74.8 3.0 
11 27B 68.5 142.5 32.5 79.2 57.3 2.6 

 
5. Shoot fly tolerance in advance breeding lines 
Among the 40 new CMS lines, shoot fly deadhearts at 21 DAE ranged from 17-49% with two entries having lesser 
infestation than the resistant check IS 2205 (20%). At 28 DAE, the infestation ranged from 40 to 86%, but none of the 
genotypes had better tolerance than the resistant check (38%). Among the 110 advance breeding lines screened, 
shoot fly deadhearts at 21 DAE ranged from 11 to 51% with one entry (DSR 972: CS 3541 x CB 87) having less 
deadhearts than resistant check IS 2312 (14%). At 28 DAE, the resistant check showed infestation of 34% and all 
test entries had higher deadhearts than IS 2312.  
 

Genetics of fertility restoration on sorghum alternate cytoplasms 

(R Madhusudhana) 
Sorghum is an important dry land cereal where F1 hybrid vigor has been exploited commercially. Large-scale 
cultivation of sorghum hybrids has resulted in substantial improvement in grain yield productivity and production. Four 
major A1 to A4 CMS systems have been discovered but only the A1 (milo) cytoplasm is being exploited in hybrid 
sorghum industry. The major limitation for non-exploitation of alternate (non-milo) cytoplasms is the non-availability of 
good fertility restorer. Understanding the genetics of male-sterility/fertility restoration of these CMS systems can aid in 
the selection of good restorers and maintainers for developing high yielding hybrids on diversified CMS seed parents. 
Pollen fertility restoration was reported to be controlled by one or few major genes with several modifiers. Genetic 
control of male sterility/fertility depends on the genetic make-up of cytoplasm and nucleus. Therefore a study was 
conducted to understand the genetics of fertility restoration in 16 F2s of A x R crosses based on A1 (8), A2 (3), A3 (3) 
and A4 (2) cytoplasms. F2 populations were grown separately during the rabi season of 2012 at the experimental 
fields of the Directorate of Sorghum Research, Rajendranagar, Hyderabad. In each F2 population, every F2 plant was 
labeled. After 25 days after anthesis, the seed set data were recorded on a binary scale, as “fertile” (if seed set was 
observed) and “sterile” (no seed set).  
 
Among the 8 F2s segregating for fertility/sterility on A1 cytoplasm, six segregated in 3(F):1(S) indicating the operation 
of single dominant gene for fertility restoration. In two other crosses, the fertility restoration was controlled by two 
genes segregating in 13(F):3(S). Similarly on A2 cytoplasm also, two crosses inherited with the control of two genes 
fitting into 13(F):3(S) while in the third cross, the restoration was controlled by a single major gene. On A3, the 
operation of two genes for the control of fertility restoration was observed in all the three crosses with 15 (F):1(S) 
ratio. On A4 cytoplasm, only a single dominant 
gene was found to be involved in the 
restoration of pollen fertility. Thus, genetics of 
fertility restoration was found to differ with 
interaction of nuclear and cytoplasmic genes.  
 
Frequency of gene for fertility restoration was 
worked out by evaluating 256 hybrids based on 
the four CMS systems (Fig. 5). It was observed 
that the frequency of fertility restoration was 
highest on A1 (87%) cytoplasm followed by A2 
(67%), A4 (0.12%) and A3 (0.08%). None of the 
pollinator tested was found to be restoring 
fertility on all the four cytoplasms. There were 
41 genotypes restoring fertility on both A1 and 
A2 cytoplasm. 

 
Fig.5. Frequency of fertility restoration on alternate cytoplasms 
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Collation, evaluation, documentation and utilization of sorghum genetic stocks 

(Sujay Rakshit, Sunil S Gomashe, KN Ganapathy, VR Bhagwat, IK Das) 
 58 pairs of A-B lines and 123 R lines were multiplied and evaluated. 39 A lines and 58 R lines were found to be 

promising. Promising MS and R lines are similar as observed last year. Some of them are 7B, 11B2, 279B, 
AKMS 30B, AKMS 36B, 9B, 206B, RS 74B2, RS 97 B2, RS 127B2, RS 179B2 etc. Among B line and CB 10, RS 
4001 to 4007, RS 29, RS 627, RS 629, RS 703 etc. among R lines. 

 28 genetic stocks were DUS characterized and seeds have been multiplied. 
 61 families in F3 from 24 crosses for R line development were evaluated and 124 single plants were selected. 

Towards B line development from 12 F3 families 31 SP selections were made. Out of 16 F6 families from 8 
coloured crosses 18 selections were made. Towards shoot fly resistance transfer IS 18551 was crossed to IMS 
9B and I 12. BC2 generation has been advanced and 29 single plants were selected. 

 14 reported shoot fly resistant lines were blind tested against the target insect. Seven lines, viz., NRCSFR 06-
1, NRCSFR 06-2, SFRIL 374, SFRIL 374, SPV 1871, PGN 30 and SUENT 9 recorded shoot fly dead heart score 
close to the resistant check, IS 18551 (Table 5). 

 
Table 5. Performance of selected genotypes towards shoot fly infestation 

Genotype Plant Stand 
at 12 DAE 

Seedlings % with 
eggs at 14 DAE 

Deadhearts % 
at 28DAE 

SPAD  at 30 
DAE 

Plant height 
(cm) 

Days to 50% 
flowering 

NRCSFR 06-1 24 18.57 33.89 42.8 175.0 71 
NRCSFR 06-2 19 25.59 36.01 43.0 116.1 88 
SFRIL 47 24 21.99 63.19 49.9 203.3 87 
SFRIL 75 15 26.45 55.28 48.3 184.0 89 
SFRIL 206 15 20.26 50.23 49.8 141.6 90 
SFRIL 342 15 29.58 51.52 45.4 136.7 93 
SFRIL 374 15 21.65 37.00 47.1 153.1 93 
SPV 1870 14 26.10 39.94 42.9 161.1 97 
SPV 1871 17 27.05 38.14 44.3 150.5 98 
SUENT 9 21 18.92 34.50 43.3 132.2 80 
PGN 111 21 22.10 52.21 44.7 206.1 90 
PGN 39 17 21.35 40.21 48.3 209.5 91 
PGN 30 16 25.15 38.87 44.5 167.2 97 
P 23 15 25.71 39.37 43.6 155.6 93 
IS 18551 (Res) 21 16.06 32.12 42.3 201.1 92 
DJ 6514 (Sus) 29 40.00 77.84 56.6 156.1 92 
Trial mean 18.7 24.16 45.02 46.0 165.6 90.0 
LSD (0.05) 6.68 5.62 6.86 3.69 47.2 11.09 
CV (%) 21.4 7.49 17.02 4.81 17.09 7.38 

 
 Five coloured lines (viz., IS20831, IS25104, 2219B, SPV1411 and EG-42) and two advanced generations from 

IS 18522 × M 35-1 and IS 24996 × IS 23585 found to be promising against grain mold. 
 45 B × B F2s from early and elite line crosses have also been advanced to F3. 
 Desirable segregants with agronomic superiority and grain mold tolerance from crosses 296B × RIL 98 (5 Sel.), 

GMN55 × RIL 98 (5 Sel.), and GMN 58 × RIL 25 (3 sel.) were advanced to F3 generation for further evaluation 
 

Studies on biochemical mechanisms of sucrose accumulation and fermentation technology for biofuel 
production in sweet sorghum    

(CV Ratnavathi & SS Rao) 
 A total of 8 sweet sorghum genotypes (Kellar, Urja, CSV 19SS, Wray, BJ- 248, SSV 84, SSV 74, and CSH 22SS 

were selected based on the variation in sugar accumulation and compared with two grain sorghums, two forage 
sorghums and sugarcane in rabi and summer seasons.  

 In rabi season the variation of mean brix content from before flowering stage to maturity stage is 7.41 to 16.75 
highest being at maturity stage whereas in summer season the brix range is 10.55 to 19.53 highest being at 
maturity stage. 
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 Among sweet sorghum lines highest brix content was recorded in exotic sweet sorghum (Wray, Urja, Keller and 
BJ 248) in both rabi and summer seasons. However CSV19SS also showed highest brix during summer season. 
The treatment of removing panicle (deheading) does not affect the brix content in both seasons. 

 The mean total sugars ranged from 5.36 at boot leaf stage to 14.06% in rabi and 8.08 at boot leaf stage to 
16.04% at maturity stage in summer. Wray and Urja showed highest content at maturity stage in rabi, Keller and 
Urja showed highest content at maturity stage during summer. 

 The reducing sugars range observed was 2.92 to 1.42% and 5.69 to 1.83% respectively in rabi and summer 
seasons and this showed that minimum inversion is at maturity stage. After grain filling stage simple sugars have 
come down to minimum level. 

 Sucrose content ranged from 0.41 % at before flowering stage to 19.65 maximum at maturity stage in rabi and 
0.53 % to 18.35 in summer. The maximum sucrose content is observed in four sweet sorghum genotypes: Urja 
(18.35-19.65), Wray (17.50-19.14), BJ 248 (17.80-18.17) and Keller (16.80-17.95) in both the seasons, with 
highest recorded during rabi.  

 

Studies on sucrose accumulation in sweet sorghum for efficient ethanol production  

(CV Ratnavathi & C Aruna) 
 The activity of 4 major key enzymes of sucrose accumulation: sucrose synthase, sucrose phosphate synthase, 

soluble acid invertase and neutral invertase  activity was studied in eight sweet sorghum genotypes, two grain 
and forage genotypes each and were compared with sugarcane enzymes in rabi and summer seasons.  

 The activity of all 4 enzymes was assayed in leaf, stem and stem juice at different crop growth period. In general 
the activity of all the enzymes is less in leaf tissue as compared to the activity of stem and juice. In stem tissue 
the enzyme activity is 4-5 times higher than that of present in leaf tissue. 

 In leaf tissue the highest sucrose synthase activity was observed in Wray (34.81 units) at maturity followed by BJ 
248 (28.48 units) at before flowering stage in rabi. Bit during summer, optimum activity at maturity stage was 
observed in BJ 248 (41.23units), Wray (40.47), Keller (36.39) and Urja (30.55 units). In stem tissue, maximal 
SuSy activity was shown by genotypes Urja, Wray, Bj 248 and Keller in both the seasons. However, during rabi, 
SSV 84 and SSV 74 also showed highest SuSy activity in stem tissue. In juice the genotypes BJ 248 and Wray 
has shown highest activity at milky stage (1533 and 1377 units) followed by Keller at maturity stage (1155 units) 
in rabi season. During summer, along with the genotypes Wray (1891 units) and BJ 248 (1544 units), Urja (1412 
units) also recorded maximal SuSy activity in juice at milky stage; CSV 19 SS (2902.50 units) have showed 
optimum/highest SuSy activity at physiological maturity stage in juice in summer. In stem tissue of sugarcane the 
sucrose synthase activity is optimum at maturity stage and it is 719.48 units. In sugarcane juice also the enzyme 
activity is maximum and it is 1320.23 units. 

 
a      b 

1 Unit = 1µg fructose/min/mg ptn; BL = Boot leaf stage; FL = Flowering stage; MI = Milky stage; PM = Physiological Maturity stage; M = Maturity 
stage; ESS = Exotic sweet sorghum; ISS = Indian sweet sorghum; GS = Grain sorghum; FS  = Forage sorghum  
 

Fig. 6. Comparison of sucrose synthase (a) and sucrose phosphate synthase  (b) activities at different crop 
growth stages in sorghum and sugarcane (Stem juice) 
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 In leaf tissue, maximum units of sucrose phosphate synthase enzyme were recorded in Wray (26.92, 52.40) 
followed by BJ 248 (23.89, 46.39) in rabi and summer seasons respectively. Maximum activity was showed in 
genotypes BJ 248 followed by Wray at milky stage in stem tissue in rabi; in summer, Wray (673.28 units) 
followed by Urja (665.78 units) showed maximum activity at milky stage. In stem juice, highest units of activity 
were recorded in genotypes, BJ 248 (1475.84) and Wray (1346.23) at milky stage, followed by Keller (1030.92) 
at maturity in rabi. In summer, highest units of activity were recorded in CSV 19 SS (2720.27) at physiological 
maturity and Wray (1896 units) at milky stage. In sugarcane leaf tissue the optimum activity of sucrose 
phosphate synthase recorded was 1210.77 units at maturity stage. In sugarcane stem is having maximum 
activity at maturity stage and is 527.24 units.  

 The genotype SSV 84 (94.66) showed the maximum activity of soluble acid invertase in leaf tissue at milky stage 
where as Urja (21.31 units) showed minimum activity at flowering stage in rabi, whereas in summer, SSV 74 
(144.95 units) showed the maximum activity at boot leaf stage where as Keller (38.93 units) showed minimum 
activity at maturity stage. In stem tissue, the invertase activity was observed to be lowest in the genotypes, Wray 
and Keller in both rabi and summer seasons, indicating a more stable sucrose accumulation.  In juice, highest 
Invertase activity is observed in SSV 74 (607.04 units) followed by Urja (518.45) and Wray (458.85) at flowering 
stage in rabi.  In summer, highest Invertase activity is observed in SSV 74 (707.12 units) at maturity stage 
followed by SSV 84 (664.03) and CSH 22 SS (496.42) at flowering and boot leaf stage. Genotype Wray showed 
minimum invertase activity (3.72 and 4.12 units) among sweet sorghum genotypes in both rabi and summer 
seasons. 

 The genotype SSV 84 (101.86) showed the maximum neutral invertase activity at milky stage where as Urja 
(18.89 units) showed minimum activity at flowering stage in leaf tissue in rabi. During summer, Urja showed the 
maximum activity (106.10) at milky stage and showed (36.49 units) minimum activity at maturity stage. And in 
stem tissue, highest invertase activity was shown in Urja (533.2) at boot leaf stage; Minimum invertase activity 
was shown in Wray (54.2 and 45.52) at maturity stage in both rabi and summer seasons.  Genotype SSV 74 was 
having highest activity (596.86 and 703.35) followed by Urja (535.87) and SSV 84 (656.65) at flowering stage in 
stem juice in both seasons; Wray (18.64 and 20.08) showed minimum invertase activity at maturity stage in stem 
juice in both seasons.  

 Effect of deheading on translocation /retention of sugars in the stem: The panicle is removed in one set of plants 
at the time of flowering and its effect is observed in % brix, total sugars, sucrose and also in the three sucrose 
accumulating enzymes in leaf, stem and juice. In the juice brix, total sugars and sucrose have not shown any 
significant increase in the retention of sugars by removing the panicle. There is no beneficial effect by removing 
the panicle in the enzyme activities in leaf, stem and juice tissues. However the activity obtained in juice and 
stem is maximum at maturity stage which will yield grain also. The translocation to stem is not significant by 
removing the panicle. 

 HPLC analysis of sugar profile in sweet sorghum and sugarcane: The sugar profile in the juice of eight sweet 
sorghum genotypes and sugarcane 
was analyzed by HPLC using Rezex 
and Luna-NH2 columns and 
Refractive index detector in Rabi 
season. The data are in confirmation 
with conventional chemical analysis. 
Lesser reducing sugars (glucose and 
fructose) were seen in sugarcane and 
sweet sorghum genotypes Keller, 
Wray, BJ 248 and Urja. The Indian 
genotypes showed a higher content of 
these sugars as reflected by the 
invertase activity. One unknown sugar 
was found in all genotypes apart from 
the regular sugars (RT 4.089 min). 
This peak is closely similar to that of 

 
BL- boot leaf stage; FL- flowering stage; ML- milky stage; PM- physiological maturity; 
M- maturity 

Fig. 7. HPLC chromatogram - sugar profile (Wray) 
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Melezitose. The sugar profile at before flowering stage in the juice of six sweet sorghum genotypes, two grain 
sorghum and one forage sorghum grown in kharif 2012 was also analyzed by HPLC. The common sugars, 
sucrose, glucose and fructose were detected in both the columns in all genotypes and their composition is also 
almost similar with the two columns used. In Rezex column, apart from the three common sugars, seven other 
sugars were detected in minor quantities in different genotypes. Maltoheptaose was detected in all genotypes 
(range was from 0.35 to 1.01 %) except SSV-84. Maltopentaose was detected in 3 genotypes: SSV-84, CSH-
22SS and keller, with highest amount in SSV-84 (0.81 %). Mannose (0.34-0.55 %) was detected in four 
genotypes, SSV-84, CSH 22SS, CSV 19SS and BJ 248. The sugars melezitose, xylose, lactose and maltotriose 
were detected in only one genotype each: SSV 74, CSV 15, Keller and CSV 19SS respectively. In Luna-NH2 
column, only two sugars, maltose and galactose were detected in the genotypes apart from the common sugars. 
Maltose was detected in SSV-84. Galactose (0.34-0.73 %) was observed in CSV 19SS, Keller, CSV 21F and 
CSV 15. As the other sugars detected were in very low concentration, their detection needs to be further 
confirmed. The analysis of other samples is in progress. 

 Microorganisms for ethanol production from sweet sorghum juice: Ten microorganisms were obtained from IIMT, 
Chandigarh on purchase for evaluating the genotypes for ethanol production. Some of the cultural characteristics 
like colony morphology, cell morphology (under compound microscope) were studied to identify the cultures and 
other characterization is in process. The cells of all the cultures were either rod shaped or oval with budding 
division. The cells of I. orientalis, S. pombe and B. naardensis were rod shaped, while that of C. tropicalis, S. 
cerevisiae and K. marxianus were oval shaped. Cells were oval to rod shaped in P. tannophilus. 

 Fermentation studies with pure and mixed cultures using sweet sorghum juice as feed stock: Flask fermentation 
experiments were conducted in 250 ml conical flasks with 100 ml total volume. Bulk juice of sweet sorghum 
genotypes collected at maturity stage and preserved at -80° C was used as feed stock. 10 ml of fermentation 
broth was drawn at 0h, 24h, 30h, 48h and 72h and used for cell count (under compound microscope with 
Neubeur chamber); for estimation of total and reducing sugars, for determination of sucrose content (by 
Saccharimeter); and for qualitative and quantitative detection of ethanol, sucrose, other sugars and other by-
products of fermentation (by HPLC). The three cultures known for their best fermentation capability of sucrose to 
ethanol, Saccharomyces cerevisiae, Candida tropicalis and Zymomonas mobilis sub sp. mobilis were used as 
primary cultures in the experiments and these were used in combination with the other five cultures Pachysolen 
tannophilus, Brettanomyces naardenensis, Kluyveromyces marxianus, Issatchenktia orientalis and 
Schizosaccharomyces pombe. Fermentation with single cultures was also kept to know the potential of each 
strain individually. Combination experiments with S. cerevisiae and C. tropicalis were completed and 
combinations with Z. mobilis sub sp. mobilis are under progress. On an average, ethanol yield of 0.37-0.45g/g 
sugar was obtained based on above experiments. Further critical analysis of ethanol yield with different sets of 
cultures is under process. 
 

Studying the therapeutic properties and establishing sorghum grain as a functional food   

(CV Ratnavathi, C Aruna & R Karuna  ) 
 Out of 168 genotypes sown only 97 genotypes flowered during kharif season. Out of the 97 genotypes flowered, 

physical characters like endosperm nature of the grain and grain size and weight were evaluated. Out of these 
15 genotypes were ¾ corneous (IS 602), 33 were ¼ corneous (IS 1233), 28 were 1/2 cornious (IS 608) and 14 
were fully fernacious (IS 4372). Seed size ranged from 2-2.8mm and out of these one genotype (IS608 )showed 
2.36mm and remaining genotypes showed 2.8mm size. According to RHS colour chart Seed colour ranged from 
yellow white to grayed orange, out of these genotypes majority of genotypes are grayed orange. Grayed yellow-
17 (IS 602), grayed orange-33 (IS 13919), yellow white-13 (SPV1730), and orange white-15 (SPV1734). 
SPV1606 genotype recorded ¾ corneous seed with 100 seed wt of 3.24 g and seed size was 2.8mm.  

 Out of 133 genotypes sown only 126 genotypes germinated during Rabi season. Out of these17 genotypes were 
¾ corneous (IS20298), 58 were¼ corneous (IS 602), 46 were 1/2 cornious (IS 1212) and 3 were fully 
fernacious(IS2413). Seed size ranges from 2-2.8mm and out of these 3 genotypes are small 2 mm (NSJB 6678), 
36 are 2.36 mm(IS 602) and 76 are 2.8 mm(IS 1212). SPV 1750, EP 22, EP 84 genotypes are shows 3/4 
corneous, and large size seed (2.8mm) and high 100 seed weights are 3.57, 3.46, 3.07.  
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 Sixty Genotypes with ¾ corneous, good grain sizes and weight and having superior biochemical quality were 
chosen for further study. 

 High antioxidant activity measured as Ascorbic acid equivalent antioxidant activity (AEAA) was recorded in 33 
genotypes. Out of these 10 genotypes are having high polyphenolic content also. They are IS 29241, EP 20, IS 
28614, SPV 1745, IS 24462, EP 105, IS 14861, IS 30572, IS 19445 and IS 28313. These genotypes are being 
reassessed for antioxidant activity using Trolox and ORAC methods also. 

 Among 127 genotypes, sixteen genotypes contain total phenols ranging from 318 to 964 mg/100g (Prussian blue 
method) and twenty five genotypes contain total polyphenols ranging from 309 (IS 23514) to 1597 mg/100g 
(IS19445, SPV1745).These genotypes contain varied polyphenols and total phenols as measured by Folin 
Ciocalteau and Prussian blue methods respectively. 

 Grain quality of the 127 genotypes analyzed and 10 genotypes were identified with starch content above 69% 
and thirty two genotypes are having high amylose content with low starch digestibility.  

 The amylose and amylopectin ratio of the genotypes varied from 0.310 (IS 9108) to 0.950 (SPV 711). In SPV 
711 the amylose and amylopectin contents are equal. 

 A total of 15 genotypes with high antioxidant activity and also with high polyphenolic content were selected. 
Polyphenols were extracted, isolated and purified for further characterization of specific polyphenols 

 Caco-2 cells have been procured, cultured and maintained (at -800 C and in liquid N2) for the experimental 
purpose. The cell viability of Caco-2 cells has been evaluated using Trypan blue exclusion dye. 
 

Evaluation of sweet sorghum hybrids for brix, stalk yield and other characters 

(AV Umakanth, BV Bhat & PG Padmaja) 
During Kharif 2012, 20 hybrids which were produced utilizing the existing hybrid parents, parents obtained from 
AICSIP centres were evaluated in a replicated trial. Observations on days to flower, days to maturity, plant height, 
stem girth, total biomass, fresh stalk yield, brix (%), juice yield, juice extraction, total sugar content and computed 
ethanol yields were recorded.  
 
Highlights of Results 
 The hybrid PMS 71A x IS 6962 was found 

promising with a biomass yield of 79 t/ha 
which was on par to the check CSH 22SS 
(81 t/ha). The same hybrid was 16% 
superior to the check for fresh stalk yields 
(Fig. 7). 

 With respect to the juice yields, RS 1096 x 
NSSV 13, NSS 8A x RSSV 76, 1007A x 
SSV 84 and PMS 71A x RSCN 5005 were 
more juice yielding (15-17 KL/ha). 
However, the hybrids 1007A x SSV 84 and 
PMS 71A x IS 6962 offer promise as they 
had higher brix content of 18 and 20% as 
against 17% in the check hybrid CSH 
22SS and on par stalk yields apart from 
high juice yields. 

 

Development of novel pre-breeding lines through wide hybridization in sorghum  

(KBRS Visarada, P Sanjana, P. Rajendra Kumar) 
Inter-generic pollinations between Sorghum and maize were conducted through repeated pollination of maize on 
male sterile parents of Sorghum. There was large variation in F2 generation for many traits such as forage, biomass, 
leaf phenotypes and grain. Variation for grain traits included variation in seed color, size and shape. A set of 29 

 
Fig. 7. Performance of promising sweet sorghum hybrids for stalk traits 
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entries were tested for their popping quality using a kitchen pop maker. One hundred seeds from every entry were 
popped three times in randomized pattern with a fixed time of 30 seconds. Rate of popping was measured in terms of 
increase in volume after popping with start volume of 10 ml. M35-1 and two local varieties, Pacha Jonna and 
Chittimutyalu were used as checks. Differences in increase volume were significant at 1% and 5% levels. The entry 
2042-1 and 2114-6 were significantly superior to all the three checks. Nine more entries among 29 tested were 
equivalent to checks in increase for pop volume.  
 

Table 6: ANOVA for increase in volume after popping (10 ml start volume) 
Sources Degrees of freedom Sum of squares Mean sum of squares F cal F prob 
Treatments 31 36939.323 1191.591 27.565 0 
Error 64 2766.667 43.229 - - 
Total 95 - - - - 

Coefficient of Variation 11.64%; CD(0.01) = 14.253 CD(0.05) = 10.726 
 

Table 7: Increase in pop volume of different test entries 
Genotype Pop volume  Genotype Pop volume 

M35-1 66.7  2098-9 26.7 
chitty muthyalu 85.0  2099-1 35.0 
Pacha Jonna 68.3  2101-17 51.7 
2004-2 73.3  2105-24 61.7 
2006-1 71.7  2106-4 58.3 
2011.0 60.0  2106-17 28.3 
2012-2 66.7  2107-10 48.3 
2017-1 76.7  2108-20 30.0 
2017-5 50.0  2109.0 78.3 
2024-4 30.0  2112.0 56.7 
2026-2 61.7  2113-1 60.0 
2030-3 18.3  2114-6 81.7 
2030-8 33.3  2128.0 68.3 
2042-1 110.0  2147.0 58.3 
2057.0 55.0  2151.0 50.0 
2087-8 46.7  2169-3 41.7 

 

IV Kharif sorghum breeding at AICSIP centers 
1. Akola 

I. R line development programme 
Total 89 selections were made in 7 crosses in different segregating generations.  
Generation No. of crosses evaluated No. of families/single plant selected 
F7 (RxR) 1 8 
F4 (RxR) 6 69 
F0 (RxR) 17 number of new crosses made Bulk harvested 
Total 7 89 
 
II. B line development programme 
Total 75 selections were made in 22 different BxB and BxR crosses in different segregating generations. 
Generation No. of crosses evaluated No. of families/single plant selected 
F8(BxB) 3 16 
F7(BxB) 7 17 
F4(BxB) 3 23 
F6(BxR) 9 19 
Total 22 75 
 
III. MS Conversion programme 
Total 113 BC pairs were made during Kh-2012. 
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Generation No. of crosses evaluated No. of families/single plant selected 
(Advancement of BC pairs made 

during the year) 
BC1 7 7 
BC2 4 23 
BC3 2 14 
BC4 8 12 
BC5 3 19 
BC6 11 16 
BC7 9 21 
BC8 10 7 
Total 47 113 
 
IV. Development of lines resistant to various stresses 
a. Grain Mold Resistant R line development programme: Twenty crosses in different generations involving grain mold 
resistance sources like SVD-9601, STR-93,GMPR-65 and GM-9219 were evaluated and 54 single plant selections 
showing low Field Grain Mold Rating (FGMR) and good grain hardness (above 9 ) were selected. 
Generation No. of crosses evaluated No. of families/single plant selected 
F9 (RxR) 3 9 
F8 (RxR) 8 15 
F7 (RxR) 9 30 
Total 20 54 
 
b. Grain Mold Resistant B line development programme:  One cross in F10 generation and 8 crosses in F7 generation 
involving grain mold resistant B line i.e. B-58586 and the susceptible line MS-296 were handled and 13 selections 
showing low Field Grain Mold Rating (FGMR) and good grain hardness (above 9 ) were selected. 
Generation No. of crosses evaluated No. of families/single plant selected 
F10(BxB) 1 1 
F7((BxR) 8 12 
Total 9 13 
 
c. Grain Mold Resistant MS Conversion programme 
In MS line development programme total 95 BC pairs involving the 21 crosses having grain mold resistant lines were 
made during Kh-2012. 
Generation No. of crosses evaluated No. of families/single plant selected 

(Advancement of BC pairs made 
during the year) 

BC1 - 4 
BC2 3 15 
BC3 2 10 
BC4 5 21 
BC5 3 12 
BC6 4 18 
BC7 4 15 
Total 21 95 
 
d. Stem borer resistant R line development programme 
Total three restorers involving three crosses were selected showing shootfly resistance.  
Generation No. of crosses evaluated No. of families/single plant selected 
F10 (RxR) 2 2 
F8 (RxR) 1 1 
Total 3 3 
 
 
e. B line development programme 
Sixteen selections were made in one BxB cross . 
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Generation No. of crosses evaluated No. of families/single plant selected 
F6(BxB) 4 16 
Total 4 16 
 
f. MS Conversion programme 
In MS line development programme total 43BC pairs involving the 13 crosses and showing shoot fly resistance were 
selected during Kh-2012. 
Generation No. of crosses evaluated No. of families/single plant selected 
BC1 - 2 
BC2 3 8 
BC3 1 4 
BC4 2 12 
BC5 4 7 
BC6 3 10 
Total 13 43 
 
g. Drought tolerant R line development programme 
Total four selections were made in two RxR crosses in F8 generation received from the Project under group efforts on 
sharing of breeding material. Selections were made for earliness and stay green traits.  
Generation No. of crosses evaluated No. of families/single plant selected 
F8 (RxR) 2 4 
Total 2 4 
 
V. Station hybrid/varietal trial 
Total five station trials were successfully conducted.  

Name of trial No. of entries 
tested 

Checks used Superior entries 

Multilocation Varietal cum Hybrid 
Trial (MVHT) 

26 PVK-809, CSV-20,CSH-
14,CSH-9,SPH-1635 

AKSH-157,AKSH-603,AKSV-181,AKSV-221 

Multilocation Hybrid Trial (MHT) 20 CSH-14,CSH-9,SPH-
1635,SPH-840 

AKSH-609,AKSH-612,AKSH-615,AKSH-618,AKSH-621 

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

AKSV-267, AKSV-269, AKSV-272, AKSV-273,278 

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

Wani-103,Wani-107 

State Multilocation Varietal cum 
Hybrid Trial (SMVHT) 

16 Coded Rep-1202,1203,1206,1207 
Rep-1217,1222,1227,1229 

Station Hybrid Trial 20 CSH-14,CSH-9,SPH-
1635,SPH-840 

(AKMS 30 A x AKR 73), ((AKMS 30 A x AKR 492), (MS 70 
A x AKR 504), (MS 70 A x R-3-1), (ICS 26003 A x ICSR 
44071), (ICS 9 A x New R-9181x ICSR 104-1-18-2), (ICS 
26005 A x AKR 73), (ICS 26005 A x ICSR 92003-8227), 
(ICS 18 A x ICSR 24008-8255), (ICS 18 A x ICSR 43689-
1), (ICS 14 A x New R-52 Bx 104Bx Akent 8-4), 

Station Varietal Trial 20 PVK-809, CSV-20,SPV-
669,CSV-23 

(IS 73210 x SPV 1428 x I-12) ,(APT 1023 x ICSR 43911-
23),(AKR 426-2x AKR 436-2-2), (STR 293x AKR 426-2-
64),(AKR 426-2x MS 70 B), (AKR 426x ICSR 89028-27), 
(AKR 426-2 x AKMS 30 B),(09 R SB 07-7-1), 

 
VI. AICSIP trial:  
All the seven AICSIP trials were successfully conducted. 

No. of AICSIP trials allotted Kharif Grain Breeding No. of AICSIP trials successfully conducted 
7 (AHT,AVT,IHT,IVT,HN-I, HN-II and Germplasm Evaluation Trail) 7 
 
VII. Other points regarding the breeding material 

Maintenance of A/B lines-52; No. of Restorer lines-239; No. of experimental hybrids-145; No. of varietal 
selections- 183; Wani sorghum selections-49 
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VIII. Other activities 
a. Student guidance: Ph.D.-2 students and M.Sc.-4 students 
b. Training organized- Three  

i)  Village-Vairagad Dist- Buldhana on 25/10/2012 
ii)  Agri.Training School, Warud Dist.Yavatmal on 19/01/2013 
iii)  Agri.Research Station,Washim, Dist. Washim on 01/02/2013 
iv)  Field of Mr.Sashikantji Chaware, Karajalad, Dist. Washim on 20/02/2013 

 
IX. Publications: 

Research Papers- Four Popular Articles-21 Book- One Marathi- (Chara Pike Tantra ) 
Folder- Six (1- chara pike lagwad tantra, 2-vairan jawarichi lagwad,3-murghas tantradyan, 4-rabi jawaritil kranti 
PKV Karanti, 5- hurda jawaricha wan-PKV Ashwani,6- kharif jawaricha utpadak wan- SPH-1635) 
This center has received following two awards during the convocation of the university at the hands of the 
Minister of Agriculture, Maharashtra Shri. Radhakrishna Vikhe Patil, Dr.K.G.Joshi Award for the Best Research 
in Agriculture Including Animal Science for 2012. Shanti Malhotra Award for the Best Research in Agriculture 
Including Animal Science for 2012. 

 

2. Coimbatore 

Under grain sorghum development programme both kharif and late kharif AISCIP trials were conducted and the data 
sent in time. Four cultures were nominated for evaluation in AICSIP trials. TNS 623 (SPV2174)and TNS 624 
(SPV2175) has been included in Kharif and TNS 637 and TNS 631 has been included in Late Kharif. Two culturs viz., 
TNS 623 and TNS 631 are being tested unde multi location testing programme. Besides to improve drought resistant 
and shoot fly resistant in TNAU released varieties crossing programme has been initiated with B35 and IS18551.  
 
I. R line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
EC-F1 
 

27 crosses 
19 F1s were selected (Table 1) 

EC-F2 17 crosses 65 families 
EC-F3 65 families Seedling stage 
EC-F4 30 families Seedling stage 
EC-F6 38 families Seedling stage 
EC-F5 (resistance to major pests) 7 families Seedling stage 
EC-F6 (resistance to major pests) 49 families 28 families selected and in Seedling stage 
 
II. B line development programme 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
EC-F4 Agronomy : 6 family 

Grain mould : 8 family 
Agronomy : 4 selected and in Seedling stage 
Grain mould: 8 selected and in seedling stage 

F6 (shoot fly, GM 21 families 10 families selected and in Seedling stage 
 
III. MS Conversion programme 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
 The following fifteen A B pairs viz.,  

TNS 30  A2 A&B, TNS 30  A3 A&B 
TNS 30  A4 A&B,TNS 30  AG 1 A&B 
TNS 47  A2 A&B, TNS 47  A3 A&B 
TNS 47  AG 1 A&B, TNS 47  VZM A&B 
TNS 49  A2 A&B, TNSPV 614 A&B 
TNSPV 14094 A3 A&B, TNSPV 19312 A2 A&B, 
TNSPV 19312 A3 A&B, TNSPV 19312 VZM  
A&B, TNSPV 19316 A3 A&B has been 
developed an stabilized 

Crossing block has been raised in summer to 
initiate work for development  of new lines 
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IV. Development of lines resistant to various stresses 
a. Drought 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 4 crosses: K 8 x B 35; CO 26 x B 35; COS 28 x 

B 35; CO 30 x B 35 
Crop is in seedling stage 

 
b. Shoot fly 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 K 8 x IS 18551; CO 26 x IS 18551; COS 28 x IS 

18551; CO 30 x IS 18551 
Crop is in seedling stage 

 
V. Station hybrid/varietal trial 

Name of the trial No. and name of the entries Remarks 
MLT-K12 TNS 623, TNS 631, TKSV 0809 

TKSV 0902, TKSV 0906 
Checks: K 8, CSV 17, APK 1,CO 30 

Among five cultures tested TNS 623 and TNS 631 recorded 
highest grain yield  2.1 and 2.3 t/ha with yield increase of 24 
and 34 per cent respectively. Both the cultures recorded dry 
fodder yield of 9.3 and 8.6 t/ha with flowering duration of 9 days. 

MLT-S 13 do Crop is in initial flowering stage 
UVT-K12 TNS 638, TNS 639, TNS 640, TNS 641, 

TNS 642,TNS 643, CO 30(Check) 
The TNS cultures viz., TNS 638, TNS 640, TNS 641 and TNS 
642 recorded highest grain yield of 3390,3478,3607 and 3552 
kg/ha respectively. 

UVT-LK12 TNS 638, TNS 639, TNS 640,  
TNS 641, TNS 642,TNS 643 
Checks 
CO 30, CO 26, COS 28 

Among 6 entries tested TNS 642, TNS 641 and TNS 638 
recorded highest grain yield viz., 4272, 3514,  and 3375 kg/ha 
and fodder yielding ability of 11.37, 9.86 and 10.98 t/ha 
respectively.  The percent inc. over the check CO 30 was 48, 22 
and 17 respectively.  All the three genotypes recorded plant 
height of more than 230 cm  

NRRYT-S 13 1. CO 25 x Indore 12-3-4-2-2-1 
2. APK 1 x S 35-1-1-1-3-1 
3. APK 1 x S 35-3-1-2-3-1 
4. APK 1 x S 35-3-1-2-3-2 
5. TNS 604 x EP 88-4-2-3-3-2 
6. TNS 604 x SPV 881-2-2-3-5-1 
7. TNS 603 x EP 60-4-3-1-1-1 
8. TNS 603 x IS 18551-3-1-2-1-1 
9. TNS 603 x IS 3436-5-1-2-1-1 
10. TNS 603 x SPV 881-1-1-1-2-1 
11. TNS 603 x SPV 881-1-3-2-3-1 
12. TNS 603 x SPV 462-3-1-2-1-1 
13. TNS 603 x SPV 881-4-1-1-1-1 
14. COS 28 x Indore 12-1-1-2-1-1 
15. COS 28 x Indore 12-3-3-2-1-1 
16. Co 30 
17. Co 28 

15 entries selected from F6 were raised in non replicted yield 
trials along with checks and the crop is in seedling stage 

UVT I-S13 TNS 638, TNS 639, TNS 640, TNS 641, 
TNS 642, TNS 643 
Checks: CO 30, CO 26, COS 28 

Crop is in seedling stage 

UVT II-S13 TNS 646,TNS 647, TNS 648, TNS 649, 
TNS 650, TNS 651, TNS 652, TNS 653, 
TNS 654, TNS 655 
Checks: CO 30, CO 26, COS 28 

Ten promising entries were  raised  and crop is in seedling 
stage 
 

UHT I-S13 1. 2219 A x TNS 611 
2. 2219 A x TNS 612 
3. 2219 A x TKSV 0816 
4. 2219 A x TKSV 0820 
5. ICS 12A x ICSR 89020 
6. ICS 90001 A x TTNS 30 
7. ICS 90001A x ICSR 89020 
8. MS 70A x Co 30 
9. ICS 90001 A x Co 30 

Twelve promising hybrids  were raised and the crop is in 
maturity stage. 
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Name of the trial No. and name of the entries Remarks 
10. ICS 297A x ICSR 153 
11. ICS 297A x ART 1020 
12. ICS 297A x ICSV 96112 
13. CO 5(Check) 

UHT II-S13 1. ICS 29001 A x TNS 627 
2. ICS 29012 A x K8 
3. ICS 29012 A x TNS 623 
4. ICS 29009 A x TNS 627 
5. ICS 29011 A x APK 1 
6. Co 5 

Five promising hybrid were selected and raised alon with check 
and the crops in seedling stage 

AxR crosses evaluted 34 new crosses were evaluted The following five promising crosses  
ICS 29001 A x TNS 627 
ICS 29009 A x TNS 627 
ICS 29011 A x APK 1 
ICS 29011 A x K8 
ICS 29012 A x TNS 623 
with more than 50 % seed set percent on selfing  were selected 
and promoted to advanced evaluation in replicated trial 

A and B lines 
maintenance 

200 A & B pairs were raised The crop is in seedling stage 

Crossing block for 
emasculation crosses 

Pollen parents selected from AICSIP trial 
2012:  
SPV 2164, SPV 2178 
SPV 2180, SPV 2114 
SPV 1870, SPV 2083 

Crossing block raised with 20 Promising TNAU lines including 
released varieties as seed parent were raised and crop is in 
seedling stage 

Breeder seed 
production 

CO 30 Crop has been raised and in initial flowering stage 

 
VI. AICSIP trial 
Trials allotted 
(Kharif) 

 
Late Kharif 

 
Entamology & Pathology 

Breeding (Kharif) 
1. IHT GS (20 entries) 
2. IVT GS (24 entries) 
3. AHT GS (13 entries) 
4. AVT GS  (11 entries) 
5. Hybrid Nursery I (20 ),  
6. Hybrid Nursery II (35)  

 
 

Late Kharif 
1. IVT GS (30) 
2. IAHT GS(22) 
 
 
 

Entamology 
1. IHT GS (24 entries),  
2. AHT GS (16 entries),  
3. AVT GS (14 entries),  
4. Ento DP SF & SB (35 ) 

Pathology 
1. IHT GS (24 entries),  
2. AHT GS (16 entries),  
3. AVT GS (14 entries),  

Trials organized   
6 

All the six trials were organized And data 
sent 

2 
All the allotted trialswere organized 

and data sent 

6 
All the trials were organized and screening done by 
Entamologist from Kovilpatti centre and pathology done by 
pathologist from AICSIP centre 

 
Cultures nominated for AICSIP trials 
The following four cultures were nominated for evaluation in AICSIP trials. TNS 623 (SPV2174)and TNS 624 
(SPV2175) has been included in Kharif and TNS 637 and TNS 631 has been included in Late Kharif. 

Sl.No Pedigree Duration 
(Days) 

Fodder 
yield (kg/ha) 

Grain yield 
(kg/ha) 

% inc. over 
Co 30 

Remarks 

TNS 623 2219 B x SPV 1390 95 10408 3225 10 Resistant to shoot fly 
TNS 624 CO 26 X ICSV 700 95 9871 3202 10 Resistant to shoot fly 
TNS 637 SRT 18 X MR 836  95-100 7520 3346 6.39 Resistant to shoot fly and grain mould; 
TNS 631 MR 836 X B 58586  97-100 8681 3340 6.20 Resistant to shoot fly and grain mould; 
 
VII. Other activities:  

a. Student guidance  P G-2, Ph.D-1 
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3. Deesa 

Total five state trials, two station trials and seven coordinated trials were conducted during Kharif 2012. Under crop 
improvement programme total 36 F1s and 366 segregating materials were evaluated and out of them 253 
segregating materials and 90 single plants were selected on the basis of earliness, shoot fly resistance, agronomic 
superiority, forage and dual type. A total of 21 new dual sorghum crosses attempted. Under germplasm evaluation 
programme a total of 609 accessions of forage and dual type sorghum were evaluated and characterized. 
 
I. Development of dual sorghum lines 
Traits: Good combining ability, agronomical superiority and per se performance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 36 10 
21 New crosses:  A total of 21 new crosses attempted during Kharif 2012 in to line X tester fashion including 7 lines viz., SPV 
2110, SPV 1616, SPV 2117, SPV 2114, CSV 15, SPV 2125 and DS 2570 and 3 testers viz., GJ 39, SSV 74 and SSV 84. 
 
II. Development of fodder sorghum lines 
Traits: Shoot fly resistance, agronomic superiority, forage type 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F2 10 49 
F3 30 15 
SPS 150 90 
 
III. Segregating materials evaluated under national crossing programme 
Traits: Earliness, shoot fly resistance, agronomic superiority, forage and dual type 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F4 84 61 
F5 117 63 
F6 72 44 
F7 53 21 
 
IV. Germplasm evaluation programme  
A total of 609 accessions of forage and dual type sorghum were evaluated and characterized during kharif 2012. The 
accessions showed various range for different characters viz., Days to 50 % flowering (47 to 110 days), plant height 
(70 to 323 cm), leaf length (50.23 to 90.24 cm), leaf width (2.30-8.10 cm) number of leaves per plant (9.20-18.40), 
peduncle length (1.00-17.60 cm), panicle length (4.0-36.0 cm), width of the panicle (1.00-17.80 cm), grain yield/plant 
(2.00-60.40 g) and fodder yield/plant( 150.23-610.0 g). 
 
V. Station hybrid/varietal trial 
Total five state trials and two station trials were conducted and result are summarized below.  

Name of the Trial No. of 
entries 
tested 

Checks Superior entries over the best check 

Small Scale Varietal Trial (Dual) 
 

16 CSV-15, GJ-38 and 
GJ-39 

 SR 2914, SR 2897 ,SR 2889 , SR 2919, SPV 1871 
and DS 2570  

Large Scale Varietal Trial (Dual) 10 CSV-15, GJ-38 and   
GJ-39 

SR-2803 and SR 1696 and SR 2865 

Small Scale Varietal Trial Mid late (Forage) 10 CSV-21F and GFS-5 SRF 317  
Large Scale Varietal Trial (E) fodder sorghum 8 CSV-21F and GFS-5 None  
Large Scale Varietal Trial (M) fodder sorghum 10 GFS-5 SRF 286, SRF 323, SRF 289, SRF 308 and SRF 283  
Preliminary Evaluation Trial (Dual) 15 GJ-39 and CSV-23 DS 0109, DS 0113, DS 0105 , DS 0103 and  DS 0108  
Preliminary Evaluation Trial (Forage) 12 CSV-21F and GFS-5.  DSF 0110 and  DSF 0105 
 
VI.  AICSIP trial  

S.No. No of the trials allotted No of the trials successfully conducted 
1 7 7 
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4. Dharwad 

Kharif sorghum improvement work is carried out with the objective of developing varieties / hybrids with   good grain 
quality; short duration and resistance to biotic stresses like shoot fly tolerance and grain mold resistance. In order to 
achieve  set objectives, as many as four ICAR viz., IVT, IHT, AVT and AHT trials were conducted apart from various 
station trials. SPH-1655 – a kharif hybrid based on its superior performance for grain yield, early maturity and quality 
over CSH-14, which is also recently released by CVRC in name of CSH-30 for zone-II (Maharashtra, \Karnataka, 
South Gujarat, North A.P) and now same is proposed in ensuing NARP workshop for adoption at state level based 
on results of large scale demonstration, state MLT and grain quality test. 
 
Among 14 station test hybrids, as many as four hybrids recorded significantly superior grain yield over high yielding 
check hybrid CSH-14. Test hybrids viz., SHD-3, SHD-10, SHD-6 and SHD-9 recorded  grain yield ranging from 
8333.0 kg/ha to 9005.0 kg/ha compared highest yielding check CSH-14 (5555.0 kg/ha). These test hybrids also 
exhibited higher seed mass compared to check hybrids. In Station varietal trial-I, SVD-708, SVD-203 and SVD-104 
were better performing entries based on their grain yield in comparison with check variety DSV-6 (5158.0 kg/ha).   In 
Station varietal trial-II, SVD-1204 (5555.0 kg/ha), SVD-1122 (5200.0 kg/ha) and SVD-1110 (5140.0 kg/ha) have 
performed better grain yield than check variety, DSV-6 (4770.0 kg/ha). Among eight private hybrids tested, SJH-99 
hybrid recorded superior grain yield of 7625.0 kg/ha compared to 6952 kg/ha of CSH-14 check.  As many as 81 F1s 
were raised for their further advancement. A total of 56 selections were made, out of these 14 selections will be 
evaluated in the form of station trial.  
 
I. R line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 
F4 

9 
3 

9 
5 

 
II. MS Conversion programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F6 2 10 
 
III. Development of lines resistant to various stresses 
a. Shoot fly resistance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F5 9 6 
 
b. Grain mold resistance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F5 7 6 
 
c. Grain quality 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F5 2 1 
 
d. Leaf disease resistance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F5 4 4 
 
e.  Agronomic superiority 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

F5 7 2 
 

IV. Station hybrid/varietal trial 
Multilocation Varietal cum Hybrid Trial: In a multilocation varietal cum hybrid trial conducted, test hybrid SPH-1655 
recorded significantly superior grain yield of 7472.0 kg/ha over CSH-14 (5447.00 kg/ha) and DSV-6 (5632 kg/ha) 
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checks and on par grain yield with other check CSH-16. (5991.00 kg/ha). Among varieties, SVD-1202 and SVD-105 
performed better than check DSV-6 by recording grain yield of 6503 kg/ha, 6285.0 kg/ha and 5632 kg/ha 
respectively. Test varieties viz., SVD-1202 (3.30 g) and SVD-105 (2.85) exhibited significantly superior grain size 
over DSV-6 check (2.57 g.) 
 
Multilocation  Varietal cum hybrid trial (Kharif 2012). 

Genotype Plant height(cm) Grain yield(Kg/ha) Fodder yield (ton/ha) 100 seed weight(g) 
SVD-105 257.0 6285.0 22.5 2.85 
SVD-710 274.0 5490.0 22.0 2.54 
SVD-718 296.0 5621.0 23.7 3.28 
SVD-759 304.0 4379.0 27.8 3.42 
SVD-1103 277.0 5440.0 25.0 2.80 
SVD-1201 334.0 4107.0 22.9 3.20 
SVD-1202 284.0 6503.0 22.3 3.30 
SVD-1203 287.0 5497.0 21.4 3.39 
SVD-1204 252.0 5272.0 19.6 2.57 
SVD-1205 163.0 4248.0 15.0 3.35 
SPH-1653 248.0 6770.0 15.4 2.72 
SPH-1655 219.0 7472.0 11.0 2.68 
DSV-6 (Check) 265.0 5632.0 26.5 2.57 
CSV-15(Check) 277.0 5261.0 23.5 2.74 
CSH-14(Check) 207.0 5447.0 8.7 2.63 
CSH-16(Check) 195.0 5991.0 16.8 2.95 
CV % - 16.03 19.9 4.59 
CD at 5% - 1494.0 6.68 0.22 
 
Station hybrid trial-I: Among 14 test hybrids, as many as four hybrids recorded significantly superior grain yield over 
high yielding check hybrid CSH-14. Test hybrids viz., SHD-3, SHD-10, SHD-6 and SHD-9 recorded  grain yield 
ranging from 8333.0 kg/ha to 9005.0 kg/ha compared highest yielding check CSH-14 (5555.0 kg/ha). These test 
hybrids also exhibited higher seed mass compared to check hybrids.(Table-2) 
 
Station hybrid trial-I (kharif 2012).  

Genotype Plant height(cm) Grain yield(Kg/ha) Fodder yield(ton/ha) 100 seed weight(g) 
SHD-1 381.0 7574.0 34.0 3.89 
SHD-2 371.0 4705.0 27.0 3.60 
SHD-3 379.0 9005.0 34.0 3.73 
SHD-4 250.0 4258.0 12.5 3.16 
SHD-5 231.0 5139.0 9.70 2.58 
SHD-6 218.0 8361.0 15.3 3.10 
SHD-7 236.0 6361.0 16.0 3.34 
SHD-8 209.0 4917.0 15.3 2.46 
SHD-9 272.0 8333.0 26.4 3.35 
SHD-10 307.0 8861.0 28.5 2.72 
SHD-11 258.0 3611.0 20.0 2.98 
SHD-12 245.0 5333.0 12.5 2.80 
SHD-13 162.0 5194.0 9.70 2.55 
SHD-14 176.0 5750.0 13.0 2.58 
CSH-6 (LC) 201.0 5000.0 20.0 2.80 
CSH-14(LC) 198.0 5555.0 11.8 2.42 
CV% - 20.14 18.03 5.19 
CD at 5% - 2630.0 7.4 - 
 
Station hybrid trial-II:  Out  of 13 test hybrids, two hybrids SHD-15 and SHD-20 were superior by recording higher  
grain yield of 8213 kg/ha and 7146 kg/ha compared to CSH-14 (5926.0 kg/ha). 
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Station hybrid trial-II (kharif 2012) 
Genotype Plant height(cm) Grain yield(Kg/ha) Fodder yield(ton/ha) 100 seed weight(g) 

SHD-15 217.0 8213.0 21.2 3.03 
SHD-16 238.0 5157.0 18.5 2.81 
SHD-17 293.0 6786.0 14.0 3.12 
SHD-18 203.0 4648.0 13.0 2.55 
SHD-19 252.0 5296.0 14.7 3.18 
SHD-20 350.0 7146.0 21.7 3.53 
SHD-21 277.0 6470.0 15.8 2.68 
SHD-22 238.0 4021.0 12.5 1.78 
SHD-23 237.0 5033.0 21.2 2.33 
SHD-24 288.0 6819.0 20.7 2.81 
SHD-25 243.0 5948.0 10.9 2.92 
SHD-26 212.0 3318.0 21.2 3.16 
SHD-27 252.0 6231.0 12.0 2.93 
CSH-16  198.0 5228.0 18.5 2.84 
CSH-14(LC) 202.0 5926.0 15.8 2.52 
CV % - 20.3 - - 
CD  at 5% - 2505 - - 
 
Station varietal trial-I: In Station varietal trial-I, SVD-708, SVD-203 and SVD-104 were better performing entries 
based on their grain yield in comparison with check variety DSV-6 (5158.0 kg/ha). 
 
Station varietal trial-I (kharif 2012).  

Genotype Plant height (cm) Grain yield (Kg/ha) Fodder yield (ton/ha) 100 seed weight(g) 
SVD-0104 274.0 5348.0 25.6 2.90 
SVD-0203 252.0 5393.0 15.5 2.63 
SVD-1201 271.0 3111.0 23.2 3.37 
SVD-0303 243.0 4870.0 17.0 2.62 
SVD-0708 253.0 5555.0 19.8 2.73 
SVD-0714 264.0 5213.0 22.0 3.79 
SVD-0718 272.0 4438.0 18.3 3.54 
SVD-0722 251.0 4401.0 21.7 3.81 
SVD-1202 239.0 4000.0 18.0 3.84 
SVD-1203 225.0 4826.0 16.0 3.94 
SVD-0725 309.0 2800.0 22.2 3.47 
DSV-6 262.0 5158.0 23.0 2.67 
CV%  19.24 14.64 3.64 
CD at 5%  1496 5.0 0.20 
 
Station varietal trial-II: In Station varietal trial-II, SVD-1204 (5555.0 kg/ha), SVD-1122 (5200.0 kg/ha) and SVD-1110 
(5140.0 kg/ha) have recorded better grain yield than check variety, DSV-6 (4770.0 kg/ha. 
 
Station varietal trial-II (kharif 2012) 

Genotype Plant height (cm) Grain yield (Kg/ha) Fodder yield( ton/ha) 100 seed weight (g) 
SVD 0728 277.0 4770.0 21.7 3.45 
SVD-0740 280.0 4025.0 17.0 2.86 
SVD-0741 290.0 2840.0 18.7 2.83 
SVD-0743 281.0 3852.0 22.2 2.28 
SVD-0744 298.0 4593.0 22.7 2.75 
SVD-1204 248.0 5555.0 16.8 2.55 
SVD-1110 271.0 5140.0 21.2 2.78 
SVD-1116 292.0 3881.0 24.2 3.05 
SVD-1118 262.0 4220.0 20.7 2.82 
SVD-1122 313.0 5200.0 27.0 2.70 
SVD-1123 335.0 4400.0 23.0 2.42 
DSV-6 261.0 4770.0 21.5 2.57 
CV%  12.42 17.41 3.37 
CD at 5%  933.0 6.3 0.15 
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Station varietal trial –III: In general entries have recorded lower grain yield in this trial  on account of late sowing due 
to delayed monsoon, however  SVD-1130 and SVD-1125 have  recorded significantly superior grain yield of 2969.0 
and 2587.0 kg/ha over check DSV-6 (1796.0 kg/ha).   
 
Station varietal trial –III (kharif 2012).  

Genotype Plant height (cm) Grain yield (Kg/ha) Fodder yield (ton/ha) 100 seed weight (g) 
SVD-1124 248.0 1947.0 14.2 2.90 
SVD-1125 269.0 2587.0 17.5 3.01 
SVD-1129 270.0 2096.0 14.9 2.78 
SVD-1130 287.0 2969.0 13.0 2.67 
SVD-1137 211.0 2257.0 14.7 3.27 
SVD-1103 187.0 1652.0 10.5 2.96 
SVD-1212 166.0 851.0 9.18 3.52 
SVD-0801 167.0 1048.0 11.0 3.60 
DSV-6 247.0 1796.0 14.4 2.88 
CV %  18.4 10.28 3.37 
CD at 5%  609.0 2.35 0.18 
Testing of private hybrids: Among eight private hybrids tested, SJH-99 hybrid recorded superior grain yield of 7625.0 
kg/ha compared to 6952 kg/ha of CSH-14 check . 
 
Mean Performance of Private test hybrids at MARS Dharwad (kharif 2012). 

Hybrid Plant height 
(cm) 

Days to 50% 
flowering 

Grain yield 
(Kg/ha) 

Fodder yield 
(ton/ha) 

1000 Seed 
weight (g) 

RSH-99 195 70 7283 16.3 29.54 
CSH 16(C) 221 66 6221 14.3 31.75 
PAC-501 228 63 7047 13.8 31.21 
CSH-14( C) 207 60 6952 13.6 28.03 
PAC-537 241 67 5746 12.4 27.15 
JKSH-22 247 66 6922 13.3 31.91 
SJH-1 222 67 6953 14.6 29.93 
SJH-99 236 61 7625 14.5 30.61 
Hira 230 65 7293 14.5 27.68 
Moti 234 68 5589 16.3 26.07 
CV% - - 8.19 12.56 5.79 
CD at 5% - - 951 3.10 2.92 
CD at 1% - - 1302 4.24 4.00 
 
V. AICSIP trial 
Four trials comprising of IVT, AVT, IHT and AHT ( Kharif) were conducted successfully. 
 
VI. Other activities: Student guidance : 2 Training organized: 1 

5. Indore 

I. R line development programme 
24 selections from 13 crosses were planted and 112 selections were made.  

Generation No of families (No. of crosses) evaluated No, of families/ single plant selected 
F3 2 29+35= 64 
F4 17 (9) 32 
F6 5(2) 16 

 
Thirty restorers developed at Indore were evaluated with established national restorers and 13 restorers From 
ICRISAT. Among these thirty, I-26, I-27, I-31, I 32, I-29, I-33 and I-30 found superior. 
 
II. B line development programme 
13 selections from 11 crosses were planted and 43 single plant selections were made for further evaluation 
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Generation No of families (No. of crosses) evaluated No, of families/ single plant selected 
F3 1 20 
F4 10(8) 21 
F6 2(2) 3 

LxT crosses were made from 20 MS lines of ICRISAT with two restorers for identification of promising MS lines. 
 
III. MS Conversion Programme 
For new MS lines development 130 paired were grown and and back crosses were given  

Generation No of families (No. of crosses) evaluated No, of families/ single plant selected 
BC3 72 (4) 80 
BC5 58(2) 45 

 
 26 MS lines were evaluated and maintained. LxT crosses were made from 20 MS lines with two restorers for 

identification of promising MS lines. 
 37 elite lines were evaluated for Grain yield, SB DH %, Days to 50% flowering promising lines: GY- PVT 

29821(132g), PRT 30251(113g), PRT 30249(115g)SB DH%- PVT 29331 (2%), AVT 1010 (10%). 
 

IV. Dual purpose variety 
40 selection of 29 crosses were grown and 142 single plant selections were made for developing high yielding dual 
purpose genotypes 

Generation No of families (No. of crosses) evaluated No, of families/ single plant selected 
F3 2 64 
F4 25(17) 45 
F6 13(10) 33 

 
New crosses made: 774 x (I12 x CSV23 ) x E 219 and ICSB 3058 x 9B. Fifty four crosses were made towards 
identification of superior cross combination 
 
V.  Development of lines resistant to various stresses 
Towards stem resistance two selection from two crosses (R x SB resistant) were plant and five single plant selections 
were made  

Generation No of families (No. of crosses) evaluated No, of families/ single plant selected 
F4 2 5 

 
VI. Station hybrid and varietal trails 

 Twenty two promising genotypes developed at Indore were evaluated in two station varietal trials along with 
national checks and state checks. 

 Twenty five experimental hybrids (using MS lines provided by DSR under breeding group efforts programme 
and R lines of Indore) were evaluated in station hybrid trial five were found promising 

 
Name of trial No. of entries tested Checks Promising entries 

SVT-I 15 CSV25, CSV23, 
JJ1041 

681-2-2-11 (3358 kg/ha), 730-1-1-10 (3031kg/ha), 30-
4-5-2-12(3030kg/ha) 

SVT-II 12 CSV25, JJ 1022,  2-2-1-3-5-10 (3222kg/ha), 185-8-1-3 (3009 kg/ha)37-4-
2-8-11 ( 2703 kg/ha), 774-1-2-3- ( 2523 kg/ha)  

SHT 25 CSH18 (108g) CMS11-2 xI-12 (193 g),  
CMS 11-2 xI-28 (172g), CMS11-7 x I27 ( 170g), 
CMS11-2 x I29 ( 133g), CMS11-2 x I26 (130g) 

 
VII. Evaluation of Germplasm:  

 530 kharif germplasm lines ( from DSR) evaluated in augmented design for grain yield /plant, fodder yield 
/plant, 100 grain weight and stem borer dead heart % at DAE in normal condition 

 Fifty land races collected from gird region of M.P. were evaluated for DUS 
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Experiment No. of Germplasm Traits Promising lines 

Exp I 530 GY  EA3 ( 165g),E 201( 143 g) E202 (130g), E214(126g), 
E246(117g), E 232(113g) E238(107g), ELG2 (104g) 

  FY E 195 (926g), AKP12/79(885g), ERS 8(850g)GGUB 11(746g) 
  100 GW E207(5.83g), E 184( 5.61g), E 202 (5.15g), E249(5.12g), E 

201(4.96g), EC12 ( 4.96g) 
  Days to 50% flowering EJN7, EJN10 , AKP/MP/8/4 , EJ 59, EJ 56  
  SB DH % E160, E152, E171, E190, E192, E195, EA5, EC8, EC11, 

EC14, EC28, EGN4, EGN5, EGN6, GGUB6 
Exp II 50 GIRD REGION  CHARACTERIZATION & DOCUMENTATION in progress  

 
VIII. Seed Production: 
Nucleus seed production: JJ 1041 (5 kg), JJ938( 5 kg), JJ741 (2 kg), IMS9A (5 kg), IMS9B (3 kg), I-12( 5 kg), SPV 
1862 (3 kg) 
Breeder Seed Production: Indent of breeder seed production was achieved except breeder seed of JJ 1041 because 
it was allotted to Sehore centre by university 
 

Variety Indent Production 
JJ938 0.6 q 1.0q 
IMS9A 0.15 q 0.35q 
IMS9B 0.15q 0.15q 

I-12 0.15q 1.0q 
JJ1041 2.6q - 
CSH18 - 0.22q 

 
IX. AICSIP trials 
Five AICSIP trials namely AVT (GS), AHT (GS), IVT (GS), IHT (GS) and HN were allotted and all were successfully 
conducted  
 
X. Other Activities: 
Student guidance: 4  

i) Character association and genetic divergence studies in Sorghum bicolor (L. Moench) 
ii) Heterobeltiosis and line x tester analysis of grain yield and its attributes in Sorghum bicolor ( L. Moench) 
iii) Evaluation and Identification of potential kharif landraces of Sorghum in India 
iv) Characterization & evaluation of kharif sorghum germplasm from gird region of Madhya pradesh 

 

6. Kovilpatti 

I. R line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

Fresh Crosses 178 --- 
F1 Generation: 
A x R  
R x R 

 
239 
110 

 
Bulk Harvest 
Bulk Harvest 

F2 Population: 
Grain Sorghum 
Forage Sorghum (SC) 

 
14 
10 

 
12 
8 

F3 Families: 
Grain Sorghum 
Forage Sorghum 

 
9 
6 

 
14 
8 

F4 Families: 
Grain Sorghum 
Forage Sorghum 

8 
6 
 

6 
5 
 

F5 Families: 
Grain Sorghum 
Forage Sorghum 

 
35 
9 

 
6 Families Bulked for Harvest, 9 SPS 
4 Families Bulked for Harvest, 5 SPS 
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II. Development of lines resistant to various stresses 
2. a. Midge Resistance 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
Fresh Crosses 14 --- 
F1 Generation 9 All selected 
F2 Population 18 12 
F3 Families 13 7 
F4 Families 27 5 
F5 Families 47 9 
 

2. b. Mite Resistance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

Fresh Crosses 13 --- 
F1 Generation 
 

20 To be evaluated in summer (Mite incidence occur 
only in summer ) 

 

2. c. Generation Advancement of niche food product (Popping, Flaking and Hurda) 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
Fresh Crosses 18 --- 
F1 Generation 22 All selected 
 
III. Station hybrid/varietal trial 

Name of the Trials Entries Tested Checks Superior to Checks * 
Station Trials:    
Grain Sorghum (GS) 22 3 GS – TKSV 1031, 1029, 1030  
Forage Sorghum (SC) 8 1 FS – TKSV 1047, 1052 
Preliminary Yield Trial I (GS) 31 1 GS – TKSV 11100, 1199 & 11101 
Preliminary Yield Trial II (GS) 11 3 Dried off 
Preliminary Yield Trial III (GS) 25 3 Dried off 
Preliminary Yield Trial IV (GS) 10 3 Dried off 
Preliminary Yield Trial – I SC Forage Sorghum 7 2 Dried off 
Preliminary Yield Trial II SC Forage Sorghum 14 2 Dried off 
Multilocation Trial – GS (State) 6 3 Sor. 012- 02 - 06 
*Due to severe drought the yield was less than 500 kg /ha 
 
IV. AICSIP trial:  

Name of the Trials Entries Tested Checks Superior to Checks * 
AICSIP Trials:    
IVT- GS-Late Kharif 2012-13 29 1 Code No. 4041 & 4024 (GY) 
IAHT - GS-Late Kharif 2012-13 21 1 Code No. 3004, 3076, 3069, 3079 & 3068 (GY) 
IVT-SC- Forage Trial 2012-13  13 1 Code No. 8048 & K 11 (FY) 
AVT-SC- Forage Trial 2012-13 11 1 Code No. 6049, 6048 & K 11 (FY) 
*Due to severe drought the yield was less than 500 kg /ha 
V. Other activities 

Student guidance: Teaching and Guiding Diploma Students 2012-13.  
Training organized: Organizing training on millets and its superiority under the INSIMP scheme and training to 
farmers on millet processing.  

 

7. Mauranipur 

I. Scented Sorghum Improvement 
Sixteen single plants selection were made from two F3 crosses and 32 single plants were selected from fifteen F4 
crosses. Besides these crosses 36 SPS were selected from local material selected from Sarila. All these were sown 
but could not be selected due to grazing. 
 
II. Maintenance of Sorghum Germplasm 
All the available 176 germ plasm lines were sown and maintained but could not be harvested due to grazing. 
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III. Breeding Programme with sharing of breeding material 
a) NCBF4 Population : Out of 10 crosses 71 single plants were sown 
b) F5 Population R x R : Out of 10 crosses 76 single plants were sown 
c) NCBF5 generation : Out of 4 crosses 70 single plants were sown 

(NRCS crosses) 
d) M5 population : 20 SPS were sown  

 
IV. Station Varietal Trial 
a. Preliminary Yield Evaluation Trial 
A set of 18 entries was sown but could not be harvested due to grazing.  
 
b. State Varietal Trial 
This trial was also conducted at eight different Regional Agriculture Research Stations but could not be conducted 
successfully at Mauranipur centre due to grazing. 
 
V. AICSIP Trials 
All the experiments failed due to grazing on October 23-24, 2012 
 

8. Palem 

RARS, Palem is one of the AICSIP centre mainly working on Kharif Sorghum Improvement with major emphasis on 
dual purpose sorghum breeding. During the year 2012-13, in varietal improvement programme, PSV-56, a high 
yielding dual purpose sorghum variety with tolerance to grain mold disease, was released in the name of SRISAILA 
by SVRC, Andhra Pradesh. The notification proposals of the variety were also submitted to Govt. of India. Further, 
three grain sorghum cultures developed from Palem centre viz., SPV 2110, SPV 2121 and SPV 2122 are in AVT-I 
stage. Two grain sorghum cultures viz., PSVGS-112 and PSVGS-113 are included for evaluation in IVT-GS during 
Kharif 2012-13.  
 
In Hybrid development programme, 14 R lines and 17 B lines for various important characters are in F5/F4 stage of 
development. These lines are derived from the material supplied by DSR under network breeding programme. 
Further, four yellow pericarp sorghum land races were submitted to NBPGR for registration. Of these, PYPS-2 was 
accepted for registration whereas for other lines (PYPS-8, 13 and 14) asked to submit check performance data.     
In grain sorghum, two station trials were conducted during Kharif 2012-13. In AVT-GS, 6 entries and in IVT-GS, 8 
entries were found to be superior for grain/fodder yields compared to the checks PSV-56 and CSV-15. All the AICSIP 
breeding trials were conducted during Kharif 2012 without any deficiency.  
 
I. R line development programme: 

Name of the cross/character Generation No. of families (crosses) evaluated No. of families/single plants selected 
09R-SF 61/Shoot fly resistance F5 2 1 
09R-SF63/ Shoot fly resistance F5 2 2 
09R-SF64/ Shoot fly resistance F5 3 1 
09R-SF65/ Shoot fly resistance F5 2 2 
09R-SF69/ Shoot fly resistance F5 2 1 
09R-SB14/Stem borer resistance F5 2 2 
09R-SB02/Stem borer resistance F5 2 2 
10R-SF25/SFRIL 36 x SFRIL 128 F4 3 2 
10R-SF28/ICSR18 x RS29 F4 3 1 
10R-SF30/C43 x ICSR90017 F4 2 2 
10R-AGR18/RR9826 x AKR150 F4 2 2 
10RAGR20/C43 x Indore12 F4 3 2 
10RAGRGQ9/CB11 x NR486 F4 2 1 
10RAGRGQ11/CB23 x NR486 F4 2 2 
 

 



3 Breeding Kharif Report-agm13.doc  Page 49 of 61 

II. B line development programme: 
Name of the cross/character Generation No. of families (crosses) evaluated No. of families/single plants selected 

O9B-AGR12/Agronomic superiority F5 2 1 
O9B-AGR14/Agronomic superiority F5 1 1 
O9B-AGR15/Agronomic superiority F5 1 1 
O9B-AGR16/Agronomic superiority F5 1 1 
O9B-AGR18/Agronomic superiority F5 1 1 
O9B-AGR19/Agronomic superiority F5 1 1 
O9B-AGR20/Agronomic superiority F5 1 1 
10B-SF1/415B x ICSR 13 F4 3 2 
10B-SF2/418B x 2219 B F4 2 2 
10B-SF3/419B x ICSR 16 F4 3 1 
10B-SF4/422B x ICSR 16 F4 2 1 
10B-EAR3/CSV 17 x ICSB 11 F4 3 2 
10B-EAR4/CSV 17 x ICSB 13 F4 2 1 
10B-AGR37/ICSB 32 x ICSR 23 F4 3 2 
10B-AGR38/ICSB 33 x ICSB 77 F4 2 1 
10B-AGR49/279B x2077 B F4 2 1 
10B-AGR63/C 43 x 2077 B F4 3 2 
 

III. MS conversion programme:  
In yellow pericarp sorghum improvement, conversion of YPS land races to male sterile lines was initiated during the 
year 2010-11 by using the lines YP2-2, YPS-8, YPS-13,YPS-14 and  296-B as recurrent parent. However, there was 
complete seed set in 296-B.  This conversion prorgamme will be continued in 2013-14 as few more yellow pericarp 
landraces were generated after continuous selfing. 
 

IV. Development of lines resistant to various stresses/important characters: 
Trait Generation No. of lines 

Shoot fly resistance F5 7 R lines 
 F4 5 R lines, 6 B lines 
Stem borer resistance F5 4 R lines 
Agronomic superiority F5 7 B lines 
 F4 7 R lines, 6 B lines 
Early maturity F4 3 B lines 
Yellow pericarp sorghum  4 lines  
 
V. Station varietal trial/Hybrid trial: 

Trial name Entries Checks Entries superior to check 
AVT-Grain 
Sorghum/DP 

10 PSV-56 and CSV-15 6 entries: PSVGS 105, PSVGS 106, PSVGS 112, PSVGS 114, PSVDP 206 
and PSVDP 210 

IVT-Grain 
Sorghum/DP 

17 PSV-56 and CSV-15 8 entries: PSVGS 304, PSVGS 306, PSVGS 313, PSVGS 314, PSVGS 316, 
PSVGS 317, PSVGS 318 and PSVGS 320 

 
VI. AICSIP trials: 
Allocated trial No.: 5 and successfully conducted 5 
 
VII. Other activities: 

a. Trainings organized: 4 
Theme Beneficiaries No. Sponsored by 
Varietal and hybrid seed production in Sorghum AP Seed growers association 40 APSSDC - 18.02.2013 
Management practices for higher yields in sorghum Tribal farmers of Amrabad mandal 88 Tribal Sub Plan - 16.08.2012 
Value added products from sorghum grains Women self help groups 36 RKVY - 03.10.2012 
Field performance of sorghum variety PSV-56 AO’s and ADA’s of Mahabubnagar  70 RKVY 18.09.2012 
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9. Pantnagar 

A. Genetic Resource  
I. R line development programme 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F! 12 crosses 8 crosses 
F2 20 crosses 19 families/385 
F3 14/142 (SPS) 14/94 
F4 18/133 (SPS) 16/63 
F5 38/202 (SPS) 28/116 (SPS)+ 9 (bulk) 
F6 26/69 16/30 (bulks) 
F7 26/126 (progeny plots) 24/ 50 
Screening plots (F8 onwards) 13/20 (progeny plots) 10/16 
 
II. B line development programme 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
 F8 (Screening   plot) 1/ 1( progeny plot) 0/0 (Rejected due to very tall plants) 
 
III. MS Conversion programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 8 (crosses) 7 (crosses) 
 
For MS conversion, out of eight crosses (Ax B)) attempted during Kharif 2011, partial to complete sterility was 
recorded in seven crosses during Kharif 2012. These crosses have been further advanced by back pollinating with B 
line (maintainer). 34 CMS lines (A/B pairs) of A1, A2, & A3 cytoplasm, were planted for maintenance and attempting 
new experimental hybrids by crossing with multicut type pollinator parents. 
 
IV. Development of lines resistant to various stresses 
a. Foliar Disease Resistance 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 - - 
F2 6 (families/crosses) 6 families/70  (SPS) 
F3 - - 
F4 - - 
F5 2/18 (SPS) 2/6 (SPS) 
F6 9/34 (SPS) 9/11 (SPS) 
F7 7/50 (progeny plots) 7/16 (Progeny plots) 
Screening plots (F8 onwards) 1/1 (progeny plot) 1/1 (progeny plot) 
 
Selection was practiced for diseases free (anthracnose, Zonate leaf spot and leaf blight foliar diseases resistance 
etc.) at flowering stage as well as at maturity for stay green trait.   

 
 

b.  Brown Mid  Rib 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F1 - - 
F2 - - 
F3 - - 
F4 2/24 (SPS) 2/3 (SPS) 
F5 7/44 (SPS) 7/3 Sweet + 26 BMR (SPS) 
F6 9/34 (SPS) 9/11 (SPS) 
F7 - - 
Screening plots (F8 onwards) 1/2 (progeny plots) 1/1  sweet (progeny plot) 
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Selection was practiced for individual plants showing brown mid rib at flowering and brown stem with brown mid rib at 
maturity along with tan plant type, less foliar diseases and white seed.  Each selected plant will be evaluated for 
fodder quality trait viz. digestibility, protein per cent and fiber content    
 
V. Germplasm maintenance and utilization 
417 fodder/dual purpose, sweet sorghum and grain type germplasm lines were maintained. A core collection of 68 
germplasm lines was planted in crossing block for attempting new crosses with the objective of improvement in foliar 
disease resistance, fodder yield and fodder quality. 
 
VI. Pre-breeding and pedigree selection  
Inter-varietal crosses for genetic improvement : 35 new crosses were attempted through emasculation and hand 
pollination for genetic improvement in terms of fodder yield, quality and resistance to foliar diseases and insect pest 
(shootfly and stem borer). A total of 724 SPS/ progeny bulks of 167 crosses/families (from F1 to F7 onward 
generations) were planted, of which 763 SPS/progeny bulks of 135 crosses/families were selected for desirable 
traits.  Selected lines will be used as restorers and open pollinated varieties (Table No 1). 
 
VII. Cultivar development  
a. Promotion of entries to AVT II: The multicut experimental hybrid SPH 1697 (UTMCH 1310) showed per cent 

superiority of 6.54 and 11.74 for green and dry fodder yield, respectively over check CSH 24 MF, hence 
promoted for testing in AVT II during Kharif 2013 (Table 6) 

b. Evaluation of Varieties and hybrids: For yield and quality evaluation of breeders’ material, 8 All India Coordinated 
Trials, two State Trials and one student thesis trial were planted. In State Trials, multicut experimental hybrid 
UTMCH 1309 showed per cent superiority of 4.02 and 8.97 for green and dry fodder yield, respectively over 
check CSH 24 MF. Whereas among the promising varieties, the multicut varieties UTMC 545 and UTMC 546 
showed 30-35% superiority for green fodder yield over check variety Pant Chari 6. The single cut promising 
variety UTFS 74 was best, showing superiority of 32% over best check CSV 21F. In the Station Trial on 
evaluation of Experimental Hybrids (Multi cut) the two hybrids viz. EHT 2012-5 and EHT 2012- 24 showed 
distinct yield superiority over best check CSH 20 MF (Table 5). The EHT 2012- 24 has been incorporated as 
UTMCH 1311 for IHT (MC) during Kharif 2013.   

 
VIII. Station hybrid/varietal trial 
a. Station Trial  

Name of trial Entries 
tested 

Checks Superior to checks 
CSH 20 MF CSH 24 MF 

Evaluation of 
experimental hybrid 

24 +2 2 (CSH 20 MF and 
CSH 24 MF) 

EHT 2012-5 
EHT 2012 -24 

EHT 2012-4, EHT 2012-5,  EHT 2012-9, EHT 2012-13, 
EHT 2012-17, EHT 2012-24 

 
b. State trial: 
Name of trial Entries tested Checks Superior to checks 

Pant Chari 6 CSH 20 MF CSH 24 MF CSV 15 CSV 21 F 
SVT 
(Multicut 
Trial) 

4 varieties and  
2 hybrids 

1 variety (Pant Chari 6) and 2 
hybrids (CSH 20 MF,  CSH 24 MF) 

UTMC 545 & 
UTMC 546 

None UTMCH 1309 - - 

SVT  
(Single cut 
trial) 

8 varieties 2 (CSV 15, CSV 21 F) - - - UTFS 71 
UTFS 72 
UTFS 73 
UTFS 74 
UTFS 76 
UTFS 77 

UTFS 74 

 
IX. AICSIP trial: How many trials allocated and how many were successfully conducted 
 Eight trials were allocated during Kharif 2012 and all were successfully conducted 
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Name of trial No. of entries Status 
AVT single cut trial (trial 1) 11 Data submitted after successful conduction 
IVT single cut trial (trial 2) 14 Data submitted after successful conduction 
IAHT multicut trial (trial 3) 12 Data submitted after successful conduction 
Seed yield forage trial (trial 4) 10 Data submitted after successful conduction 
Evaluation of hybrids developed by pooling 
MS lines from different centers (trial 5) 

22 (20 hybrids and 2 Checks) Data submitted after successful conduction 

Evaluation of advanced breeding nursery 
lines of the crossed shared  (trial 6) 

10 lines including checks CSV 
21F 

Data submitted after successful conduction 

IAVHT Sweet Sorghum trial  23 Data submitted after successful conduction 
Evaluation of Germplasm experiments  79 Data to be submitted 
 
X. Other activities 
a. Student guidance:  Four Ph. D. Students and two M. Sc. students doing research work on sorghum breeding. 
b. Training organized:  Farmers’ Training for PPV & FR Act, 2001 on March 9, 2013 
 

10. Parbhani 

During the year 2012, total rainfall received 688 mm, it was 25% deficit than normal rainfall. The maximum rainfall 
received in September followed by July. The sowing of kharif trial was delayed due to late onset of monsoon; it was 
started last week of June to complete third week of July. The germination and plant stand was normal however shoot 
fly incidence was heavy at Sorghum Research Station which affected the crop vigor. Incidence of ergot disease was 
severe in late sown kharif sorghum experiment. During rabi 49 mm rainfall received in October 2012, sowing of rabi 
sorghum experiment was started in first week of October and completed in first week of November. All rabi sorghum 
experiment were sown by applying light pre-sowing irrigation. Due to less receipt of rains during October followed by 
no receipt of rains in the Nov- Dec, rabi sorghum growth stages were affected under rainfed situations which resulted 
in reduction of grain and fodder yield on farmers field in Marathwada region. In brief, generation of breeding material 
and their testing, implementation of AICSIP and station trial programme is presented in given proforma. However in 
Advanced hybrid Trial (kharif), three entries viz. SPH 1679, SPH 1680 and SPH 1702 recorded significantly higher 
grain and fodder yield over check CSH 16. In Advance Varietal Trial, Three entries viz. SPV 2061, SPV 2083 and 
SPV 2150 recorded significantly higher grain and fodder yield than the varietal checks. 
 

I. R line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F0 21 crosses effected during Rabi 2012-13 (By 

emasculation and pollination).  
Out of 21 crosses 10 crosses developed by using 12 Kharif base 
restorer and remaining 11 crosses were effected by using 10 Rabi 
base restorers.   

F1 24 F1s (R X R) were evaluated for grain, fodder yield, 
tolerance to shootlfy and terminal drought during Rabi 
2012-13.  

Out of 24 F1s  (R X R) evaluation 7 F1s showed superiority over 3 
check Parbhani Moti, M – 35 – 1  &  Phule Yashoda.  

F2 12 (R X R) crosses evaluated during Rabi 2012-13 
(population size of each crosses in F2 was 1000 plant).  

433 single plants selected from 12 F2 segregating populations.  

 

II. B line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F0 24 crosses (B X B) effected during Rabi 2012-13 (By 

emasculation and pollination).  
Out of 24 crosses 8 crosses developed by using 11 Kharif B line 
and 16 crosses were effected by using 10 Rabi base B lines.   

F1 16 F1s (B X B) evaluated for grain, fodder yield, 
tolerance to shootfly and terminal drought during Rabi 
2012-13. 

Out of 16 F1s (B X B) evaluation 5 F1s showed superiority over 3 
check Parbhani Moti, M – 35 – 1 & Phule Yashoda.  

F2 3 (B X B) crosses evaluated during Rabi 2012-13 
(population sizes of each crosses in F2 was 1000 plant) 

121 single plants selected from 3 F2 segregating populations.  

 
III. MS Conversion programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
BC1 F1 5 crosses evaluated  (5 isolines of 20B background differ 

from shootfly resistant QTLs was crossed with 20A) 
4 crosses advanced to BC2 F1 
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IV. Development of lines resistant to various stresses 
a. Shoot fly tolerant   
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
F0  5 crosses effected by involving  8 Kharif base shootfly 

tolerant parent  
These F1s will be evaluate in Kharif  2013 for grain yield and 
shoofly tolerant  

F2 One F2 population derived from a cross KR 133 X C 43 
evaluated for shotfly tolerance and grain yield (Population 
size 1000 )  

46 single plant selected  

F3  38 Plant to row MAS progenies (F3’s) derived from two 
cross were evaluated in Rabi 2012-13.   

12 promising progenies were selected for tolerance to shootfly 
high grain fodder yield and grain quality.  

F4 Fifty four  F4 MAS progenies derived from five crosses 
were evaluated in Rabi 2012-13  

10 promising progenies were selected from tolerance to shootfly, 
grain, fodder yield and grain quality.  

 
b. Grain mould  
F0  15 crosses effected (emasculation and pollination).  by 

using 3 Kharif base improved line as a female and 5 
improved  genotypes male by L X T mating designed   

These 15 crosses will be evaluated during Kharif 2013 – 14 for 
grain, fodder yield and grain mold tolerance.   

 
c. Drought  
F0 15 crosses effected (emasculation and pollination).   by 

using 3 Rabi base improved cultivar as a female and 5 
potential restorer line as male by L X T mating designed    

These 15 crosses will be evaluated during Rabi 2013 – 14 for 
grain, fodder yield and terminal drought tolerance.   

F0 10 crosses effected (emasculation and pollination) by 
using 4 Rabi base improved cultivar as a female and 5 
drought tolerance genotypes selected from advance 
drought nursery   as a male. 

These 10 crosses will be evaluated during Rabi 2013 – 14 for 
grain, fodder yield and terminal drought tolerance.    

 
V. Station hybrid/varietal trial 
a. Kharif 2012 
Trial Name No. of entries tested Promising entries 
PVT (Advanced 
breeding line trial) 

12+2 (CSH 25 and PVK 809) The trial vitiated due to poor germination. 

PHT-I 102 F1s+2 (CSH 25 & CSH 16) 25 F1s superior over check 
PHT-II 36 F1s + 2 (CSH 25 & CSH 16) 8 F1s superior over check 
PHT-III 66 F1s +2 (CSH 25 & CSH 16) 15 F1s superior over check 
SMVHT 16 ( 6 hybrids + 5 Varieties + 2 hybrid checks + 

3 varietal checks) 
2 hybrids and 2 varieties superior over check 

 
b. Rabi 2012 
Trial Name No. of entries tested Promising entries 
PVT  18+2 (Parbhani Moti & Parbhani  Jyoti) 5 strains superior over checks* 
PHT-I 27 F1s +3 (Parbhani Moti, Parbhani  Jyoti & M 35-1) 10 F1s superior over check* 
PHT-II 28 F1s + 2 (Parbhani Moti & Parbhani  Jyoti) 8 F1s superior over check* 
PHT-III 66 F1s +2 (Parbhani Moti & Parbhani  Jyoti) 14 F1s superior over check* 
SMVHT (Rainfed) 20 3 entries superior over checks* 
SMVHT (Irrigated) 20  4 entries superior over checks* 
*Above superior F1s and SMVHT entries were selected by considering expression of yield attributing traits and uniformity. Harvesting and 
threshing operation is in progress. 
 
VI. AICSIP trial 

Trial Name 2012-13 
Breeding Kharif  No. of trials Allocated  No. of trials Conducted  No. of trails data Reported  
Kharif 2012 09 09 06 - Three trials (IHT, IVT, HNT) were vitiated due to heavy 

infestation of shoot fly   
Rabi 2012-13 06 06 06 

 
VII. Other activities: Student guidance : 03 (1 post graduate and 2 Ph.D. students); Training organized: 10 
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11. Phaltan 

I. R line development programm 
Objective: Development of promising sweet sorghum cultivars and parental lines for hybrid development in sweet 
sorghum. 
Generation No. of families (No. of crosses) 

evaluated 
No. of Progenies evaluated No. of families/single plants 

selected 
F3 6 113 324 
F6 6 22 22 
F6(Network breeding) 2 34 34 
F7 2 13 13 
PVT 12 42 42 
 
Activities: 
 In R line development programme different crosses using parents having desired traits were made following 

diallel mating system in previous years. All the progenies in different generations were evaluated for total 
biomass, plant height, total biomass, stripped stalk weight, juice yield, brix of juice, total sugar index and grain 
yield. 

 
Achievements: 
 One hundred thirteen F3 families evaluated in Kharif 2012 were subjected to single plant selection. In all, 324 

single plant selections based upon biomass, brix and grain were made in the promising families.  
 In F6 generation, 22 progenies of six promising crosses were evaluated during Kharif 2012. Among them line D-

118-26-5 gave significantly highest biomass (46.34 t/ha) and stripped stalk (24.77 t/ha) weights as against the 
biomass and stripped stalk weights of 44.36 t/ha and 24.52 t/ha respectively of the check cultivar CSV-19-SS.  

 The F2 populations received from DSR under network breeding programme have been advanced to F6 generation. 
Thirty four F6 progenies selected from two different crosses were evaluated during Kharif 2012. Out of these, 17 
lines showed significantly higher brix than the check. The line 10R-SS-20-61-1-5 gave the highest brix of 19.5% 
which was followed by 10R-SS-19-16-3-3 and 10R-SS-19-16-5-4 (both 19.0%) as against the check CSV-19-SS 
(13.0%).  

 Similarly in F7 generation 13 progenies evaluated in Kharif 2012 showed line D-91-9-2 recording significantly 
highest brix of 22% as compared to 17.7 % in check CSV-19-SS. Lines giving the brix at par with the line giving 
the highest brix (D-91-9-2) in the trial were D-91-30-3 (20.2%), D-91-9-5 (19%), D-169-50-3 and D-91-29-5(both 
18.7%).  

 
PVT trials 
 Forty two different lines were evaluated as PVT (Pre-varietal trial) entries in three different trials. 
 In the first trial out of 15 lines evaluated line D-158-20 showed numerically higher estimates for brix of the juice 

(20%) as well as grain yield (3.06 q/ha) as compared to 18.3% brix and 2.35 q/ha grain yield in check CSV-19-SS. 
 In the second trial also of the 15 lines evaluated D-118-34 showed significantly higher values for total biomass 

(68.24 t/ha), stripped stalk weight (40.95 t/ha), brix (20.3%) and total sugar index (2.54 t/ha) than the check CSV-
19-SS (58.40 t/ha total biomass, 34.93 t/ha stripped stalk weight, 17.8 % brix and 2.28 t/ha total sugar index).  

 In the third trial, out of the 12 lines which were evaluated 2 lines viz, D-34-21-3-3 and D-34-21-3-10 recorded 
significantly higher brix value of 22.3% and 20.7% than the check CSV-19-SS (18.2 %).  

 
II. B line development programme (Network breeding) 
Objective: Development of high biomass, high sugar yielding and shoot-fly tolerant maintainers for hybrid 
development in sweet sorghum. 

 

Generation No. of families (No. of crosses) 
evaluated 

No. of progenies evaluated No. of families/single plants 
selected 

F6 7 55 55 
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Activities: 
 B line development programme at the center was initiated during Kharif 2010. Total 55 F6 progenies produced 

from seven different crosses were evaluated in three different trials during Kharif 2012 (Table: 2).  
 
Achievements:  
 In the first trial of the 15 F6 entries evaluated, entry 10B-AGR-46-147-2-3 showed promising performance for total 

biomass (32.68 t/ha), stripped stalk weight (17.31 t/ha), juice yield (6.26 t/ha) and grain yield (7.48 q/ha) as 
compared to the check 296B (18.29 t/ha total biomass, 8.11 t/ha stripped stalk weight, 2.82 t/ha juice yield and 
1.38 q/ha grain yield). Similarly line, 10B-AGR-46-147-2-4 showed promising performance for brix of the juice 
(19.0%), total sugar index (0.70 t/ha) and grain yield (5.24 q/ha) as against the check 296B (15.5 % brix, 0.36 t/ha 
total sugar index and 1.38 q/ha grain yield). 

 In the second trial, among 17 F6 progenies evaluated 13 lines showed significantly higher biomass and 11 
significantly higher stripped stalk weight than the check 296B. The entry 10B-AGR-47-87-2-2 recorded the 
highest total biomass (42.07 t/ha), stripped stalk weight (19.94 t/ha) and total sugar index (0.70 t/ha) as compared 
to the check 296B (18.29 t/ha total biomass and 8.11 t/ha stripped stalk weight). Line 10B-AGR-47-71-3-3 
produced significantly highest juice yield (8.02 t/ha).  

 In the third trial line 10B-AGR-66-3-4-4 produced significantly highest juice yield (7.06 t/ha) than the check 296B 
(5.01 t/ha). Similarly, lines 10B-AGR-66-47-2-2, 10B-AGR-66-49-3-2 and 10B-AGR-66-3-4-4 showed significantly 
higher brix estimates of 16.3%, 15.8% and 15.7% respectively than the check 296B (14%). 10B-AGR-66-47-2-2 
also gave the significantly highest total sugar index (0.92 t/ha) over the check 296B (0.62 t/ha). 

 
III.  MS conversion programme 
Objective: Development of high brix sweet sorghum CMS lines. 

Generation No. of families  (No. of 
crosses) evaluated 

No. of progenies 
evaluated 

No. of crosses 
made 

No. of families/single plant selected 

BC5 14 37 108 33 
 
Activities: In CMS development programme, a total of 37 pairwise crosses were evaluated during Kharif 2012 
(Table: 3). Among the 37 progenies, 33 promising combinations were advanced to Rabi 2012-13 season for 
evaluation. 
 
IV.  Development of lines resistant to various stresses 
No trials were conducted for evaluating resistance to various stresses 
 
V. Station hybrid/varietal trial 
Trial name: Evaluation of CMS-based sweet sorghum hybrids. 
Objective: To develop promising sweet sorghum hybrids for Kharif and Rabi conditions. 
No. of entries: 82 hybrids + two checks (CSH-22-SS and Madhura) 
Hybrids superior to checks: SSRH-212, SSRH-213, SSRH-234 and SSRH-279  

 Total 82 CMS-based hybrids along with two hybrid checks viz, CSH-22-SS and Madhura were assessed in 
four different trials for high biomass and sugar content during Kharif 2012. 

 In the first trial, out of 21 hybrids evaluated hybrid SSRH-212 recorded the significantly maximum total sugar 
index of 1.66 t/ha as against that of 1.43 t/ha in the check CSH-22-SS. 

  In the second trial, 18 hybrids were assessed of which, hybrid SSRH-234 recorded significantly highest 
biomass (48.17 t/ha), stripped stalk weight (28.96 t/ha), juice yield (12.23 t/ha) and total sugar index (1.59 
t/ha) over the check CSH-22-SS (29.53 t/ha total biomass, 17.95 t/ha stripped stalk weight, 7.24 t/ha juice 
yield and 1.04 t/ha total sugar index). 

 In the third trial of the 22 hybrids assessed only one hybrid SSRH-255 showed numerical increase in total 
sugar index (1.11 t/ha) than the check CSH-22-SS (1.02 t/ha).  
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 In the fourth trial, among the 21 hybrids assessed, SSRH-279 recorded numerically higher biomass (39.19 
t/ha), stripped stalk weight (26.55 t/ha) and total sugar index (1.41 t/ha) as compared to check CSH-22-SS 
(38.43 t/ha total biomass. 24.68 t/ha stripped stalk weight and 1.12 t/ha total sugar index). 

 
VI. Number of crosses (trait-based) successfully made (with pedigree 
Traits: Biomass and grain yield. 
Crosses: Set 1. 10 crosses namely, Phule Chitra x SSV-84, Phule Chitra x M-35-1, NARI-LC-07-52 x SSV-84, NARI-
LC-07-52 x NARI-LC-07-5, M-35-1 x Phule Maulee, Phule Maulee x M-35-1, Phule Anuradha x Phule Chitra , Phule 
Chitra x Phule Anuradha , NARI-LC-07-5 x NARI-LC-07-52, NARI-LC-07-5 x SSV-84.  Set 2. 49 crosses, parents 
involved in crossing were, ICSA-34, ICSA-38, ICSA-479, ICSA-584, NARI-SS-3A-20, NARI-SS-5A, NARI-SS-6A, 
NARI-SS-14A-17, NARI-SS-15A, 296A, NARI-LC-07-5, NARI-LC-07-5-16, NARI-LC-07-52, NARI-LC-K-07-1, M-35-1, 
Phule Maulee, Phule Chitra, Phule Anuradha. 
 
VII. AICSIP trials: Four trials were allocated and they were successfully conducted. These trials are: 
i) IAVHT trial. 
ii) High biomass trial. 
iii) Characterizing and identification of new sorghum sources for high biomass (photoperiod-sensitive) for second 

generation biofuels traits. 
iv) Assessment of sweet sorghum for post-harvest deterioration of stalks and juice quality. 

 
VIII. Other activities: 

i) Student guidance: B. Sc. (Ag) and Agril. Diploma students visited the center and all the relevant information 
regarding the AICSIP and different station trials conducted at the center were provided to them. 

ii) Training organized: Training of 19 farmers from Madhya Pradesh was organized and successfully completed 
on 26-27th Feb. 2013. 

 

12. Surat 

During this year, the first rainfall was received in June-2012 with 86.0 mm in 4 days. However, effective rainfall for 
sowing was received in July first week. The sowings of different trials i.e. AICSIP & State were done in the first 
fortnight of July 2012. The entomological trials for shootfly were sown on July 30, 2012. Overall germination was 
good. During the month of July, August, September and October - 2012; 193.6, 169.2, 326.6 and 13.6 mm rainfall 
was received in 13, 11, 15 and 3 rainy days respectively. In all 789.0 mm total rainfall was received in 46 rainy days. 
Over all experimental crop condition was good. 
 
I. R line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

- 10 10 
 
II. B line development programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

- 6 54 
 
III. MS Conversion programme 
Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 

- 4 49 
 
IV. Station hybrid/varietal trial 
Objectives Name of trials Checks Promising genotypes 
Evaluation of promising Grain genotypes 

State LSVT-E : Grain Sorghum GJ-38, GJ-39  SPV 1700, SR 1663,  
LSVT-M : Grain Sorghum GJ-41, GJ-42 SR 2878 
SSVT-E : Grain Sorghum GJ-38, GJ-39   SR 2912, SR 2859 
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Objectives Name of trials Checks Promising genotypes 
SSVT-M : Grain Sorghum GJ-41, GJ-42  SR 2849 

Station PET-E : Grain Sorghum  CSV 15, GJ-39, GJ-41, CSV 20, SR 2883, SR 2901,  
PET-M : Grain Sorghum GJ-38, GJ-42, CSV-20 SR 2893, SR 2916 

Evaluation of promising Dual genotypes 
State LSVT : Dual Sorghum CSV 15, GJ-39, GJ-38 SR 2803 

SSVT : Dual Sorghum CSV 15, GJ-39, GJ-38  SR 2914, SR 2897 
Evaluation of promising Fodder(SC) genotypes 

State LSVT-E : Single cut fodder CSV 21F, GFS-5 SRF 319, SRF 328, 
LSVT-M : Single cut fodder CSV 21F, GFS-5 SRF 289, 
SSVT-E&M : Single cut fodder  CSV 21F, GFS-5 SRF 317 

Station PET-E&M : Single cut fodder 
 

CSV 21F, GFS-5 SRF 3330 

 
V. AICSIP trial: Allocated : 9 and conducted successfully all  9 trials 
VI. Other activities: Student guidance : M.Sc.(Agri.) – 1,   Ph.D.- 1;  Training organized : 3 
 

13. Udaipur 

I. Varietal and R line development programme 
Towards development of early maturing, insect pests and disease resistant dual-purpose hybrids / varieties along 
with their production technology following research steps were under taken: 
• Evaluation, characterization, classification and utilization of germplasm 

Under this 400 germplasm lines were evaluated along with checks in 10 block argumented RBD.  
• Incorporation of novel genes in elite lines 

The 57 parents involving agronomically superior, insect resistant, drought resistant, early lines/ germplasms 
were planted to attempt fresh crosses for different attributes as per mandate. Twenty nine new crosses were 
attempted. The 34 F1s were planted and obtained seed for their F2. 

• Evaluation and identification of desirable transgressive segregants 
The 112 crosses including trait specific crosses pertaining to different segregating generation (F2-F8) were 
planted and promising segregants were selected for advancement and stabilization. Lines from advance 
generation were selected for evaluation in station trials. All the crosses were evaluated under no plant protection 
measures. 
 

Details of segregating generations evaluated 
 
 
 
 
 
 
 

National Crossing Block: Evaluation and identification of desirable transgressive segregants under national sharing 
programme initiated in 2005-06. In this 11crosses were evaluated and promising segregants/stabilized lines were 
selected for further evaluation. 
 
Segregating generations of National Collaborative Breeding 

Generation No. of families (No. of crosses) evaluated No. of single plant selected 
F6 06 17 
F8 02 12 
F9 03 15 

In advance generation i.e. F6 and onwards selections were made for evaluation in station trials for grain dual purpose 
and forage attributes 
 

Generation No. of families evaluated No. of single plants selected 
F2 20 96 
F3 18 85 
F4 18 48 
F5 30 65 
F6 15 14 
F7 4 14 
F8 7 47 
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• Evaluation of uniform and promising strains at different locations 
The 46 uniform promising strains developed at the center were evaluated in two sets of trial against checks for grain 
and dual purpose sorghum. 33 Forage genotypes were evaluated against check for forage attributes. Promising 
genotypes will be contributed in coordinated trials for their National evaluation. Besides station trial 01 Regional 
Varietal trial comprising of 9 genotypes and 2 checks was also conducted at Udaipur and ATC Chittorgarh to identify 
promising genotype for the state. 
 
Forage Generation: Advance generation material (F10 Onwards) pertaining to 5 crosses was planted and selection 
were made from stabilized material to evaluate them for single cut/multicut attributes in forage sorghum trial to be 
conducted in summer 2013.  
 
Segregating generations of Forage Sorghum 

Generation No. of families (No. of crosses) evaluated No. of families/single plant selected 
Advance 
generation 
material 

05 Selection were made from stabilized material of 05 
crosses for evaluation in station forage trial for single 
cut/multicut attributes 

 
II. B line development & MS Conversion programme 
The center is actively involved in development of pure line verities for grain, dual purpose and forage attributes as per 
mandate, as such development of B lines & MS conversion programme is not taken up separately however utilization 
and maintenance of 15 A and B lines from ICRISAT and AKMS 14A and B from AICSIP Akola center is being under 
taken. Fourteen new hybrids were developed with these MS lines. 
 
III. Development of lines resistant to various stresses 
Insect Resistance: Trait specific selections were made in F2 to F8 generations (table 4) raised under zero plant 
protection. Fromt 26 crosses (F2 to F8) promising 129 single plants were selected for testing in next generation. 
These crosses were either for insect resistance particularly for shoot fly or for induction of variability involving 
germplasm lines. 
 
Selection for Insect Resistance  

Generation No. of families (No. of crosses) evaluated No. of single plant selected 
F2 13 64 
F3 03 16 
F4 01 02 
F5 05 16 
F6 Nil - 
F7 01 03 
F8 03 28 

Drought Resistance: Likewise drought resistance crosses were also evaluated at the center and promising 
segregants were selected for further evaluation. 
 
Selections for Drought Resistance 

Generation No. of families (No. of crosses) evaluated No. of single plant selected 
F2 Nil - 
F3 06 23 
F4 04 11 
F5 01 03 
F6 02 02 
F7 03 11 
F8 01 04 

 
IV. Station hybrid/Varietal trials 
These trials were conducted for initial screening of stable genotypes at the centre level. The genotypes performed 
well in the station trials will be contributed in coordinated trials. 
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Performance of genotypes in station trials 
Name of the Trial Test 

Entries 
Checks Entries Superior Then Check 

Station Varietal Trial-1 21 CSV-17, PJ 1430, CSV-15 
& CSV 23  

1. For grain and dry fodder yield SPV 1822 
2. For grain yield SU 1426 & SU 1429 
3. For earliness SU 1435 & SU 1436 

Station Varietal Trial-2 25 CSV-17, PJ 1430, CSV-
15&CSV 23 

1. For Grain yield SU 1461 
2. For Dry fodder yield SU 1463, SU 1470& SU 1469 

Station Hybrid Trial 31 CSH 16& CSH 23 1. For Grain yield SHU 383, SHU 386& SHU 375 
2. For Dry fodder yield SHU 392, SHU 381 & SHU 383 

Station Fodder Trial 33 RAJASTHAN CHARI 2 &    
PC 1080 

1. For Green fodder yield SU 1485, SU 1477 
2. For Dry fodder yield SU 1477, SU 1485 & SU 1503 

Regional Varietal Trial 9 CSV 15 & CSV 23 1. For Grain yield SPV 1999, SPV 2117 & SPV 2083 
 
V. AICSIP trial:   
Seven Coordinated trials, four under grain viz. AVT, IVT, AHT & IHT and three under forage sorghum viz. AVT (SC) 
IVT (SC) & IAVHT (M.C.) were allocated. All the trails were successfully conducted & Data was reported to DSR 
Hyderabad. 
 
VI. Seed Production and Maintenance: Breeder seed of following varieties were produced:  CSV 17 : 1.10 q; 

CSV 23 : 3.30 q;  PC 1080 : 3.00 q;  
Nucleus seed of SPV 245, CSV 15, CSV10, CSV17, PJ1430, CSV23, PC1080, SPV1822, SU45 and 
SPV1753 were taken up in sufficient quantities 

 
VII. Other activities: Student guidance : 1 M.Sc. (Ag.) ; Training organized : Farmers were trained for crop 

management to conduct the FLDs. 
 
 

V Publications 
 
1. Aruna C, Audilakshmi S and Patil JV. 2013. Promising restorers for rainy season sorghum. Sorghum times, 9(1): 1–2. 

2. Aruna C, Shrotria PK, Pahuja SK, Umakanth AV, Bhat VB., Vishala Devender A and Patil JV. 2012. Fodder yield and 
quality in forage sorghum: scope for improvement through diverse male sterile cytoplasms. Crop & Pasture 
Science, 63: 1114–1123. 

3. Chapara Rani and Umakanth AV. 2012. Genetic variation and trait inter–relationship in F1 hybrids of sweet sorghum 
(Sorghum bicolor (L.) Moench). Journal of Tropical Agriculture, 50(1–2): 80–83. 

4. Dalvi US, Chavan UD, Shinde MS and Gadakh SR. 2012. Effect of staggered planting on stalk yield, sugar content and 
ethanol yield of sweet sorghum for increasing harvest window. Sugar tech,14(2): 144–147. 

5. Dalvi US, Chavan UD, Shinde MS, Gaikwad AR and Gadakh SR. 2013. Seasonal impact on biomass, juice quality and 
sugar attributes of sweet sorghum. J Acad.Indus.Res., 1(8): 431–434. 

6. Daware DG and Ambilwade PP. 2012. Evaluation of IPM components for the control of sorghum shoot pest in kharif 
season. Pestology, 36(10): 54–57. 

7. Elangovan M, Kiran Babu P, Reddy CS, Saxena U, Reddy GV and Tonapi VA. 2013. genetic and environmental 
variability in Sorghum ( Sorghum bicolor (L.) Moench) Germplasm collected from Rajasthan and Madhya Pradesh. 
Indian J. Plant genet. Resour, 26(1): 19–24. 

8. Elangovan M, Jain SK and Patel NV. 2013. Characterization of sorghum germplasm collected from Gujarat. Indian J 
Plant Genet Resour., 26: 42–46. 

9. Gadakh SR, Shinde MS,Patil VR and Gaikwad AR. 2012. Effect of hybrids and growth stages on green cane yield, brix 
and juice yield of sweet sorghum. Crop Res, 43(3): 301–303. 

10. Ganapathy KN, Gomashe SS, Rakshit S, Prabhakar B, Ambekar SS, Ghorade RB, Biradar BD, Saxena U and Patil JV. 
2012. Genetic diversity revealed utility of SSR markers in classifying parental lines and elite genotypes of 
Sorghum (Sorghum biclor L. Moench). Australian Journal Crop Science, 6(11): 1486–1493. 



3 Breeding Kharif Report-agm13.doc  Page 60 of 61 

11. Ganesamurthy K, Punitha D, Sivakumar S, Jayaprakash P,Veerabadhiran P, Thiyagarajan K, Rajaram V, Velazhahan R , 
Kalpana R. 2012. A High Yielding Dual Purpose Hybrid Sorghum CO 5 for Tamil Nadu. Madras Agric. J., 99(7–9): 
442–446. 

12. Gomashe SS, Misal MB, Mehtre SP, Rakshit S and Ganpathy KN. 2012. Assessment of parental lines and crosses for 
shootfly resistance mechanism in sorghum (Sorghum bicolor (L.) Mench). Indian J. Genet., 72(1): 31–37.  

13. Hariprasanna K, Agte V, Prabhakar and Patil JV. 2012. Genotype × environment interactions for grain micronutrient 
contents in sorghum [Sorghum bicolor (L.) Moench]. Indian J Genet., 72: 429–434. 

14. Hariprasanna K, Rajendrakumar P and Patil JV. 2012. Parental selection for high heterosis in sorghum [Sorghum 
bicolor (L.) Moench] – Combining ability, heterosis and their inter–relationships. Crop Research, 44: 400–408. 

15. Hariprasanna K, Vaishali Agte, Elangovan M and JV Patil. 2013. Nutritional property of sorghum cultivars and parental 
lines. Sorghum Times, 9(1): 2–3. 

16. Jaikishan I, Paik GR, Madhusudhana R, Elangovan M and Rajendrakumar P. 2013. Development of microsatellite 
markers targeting (GATA)n motifs in sorghum [Sorghum bicolor(L.) Moench]. Molecular Breeding, 31: 223–231. 

17. Jain SK and Patel PR. 2012. Genetic variability and yield potential of single cut forage varieties sorghum (Sorghum 
bicolor (L.) Moench). Crop Improvement, Special Issue: 359–360. 

18. Jain SK, Patel PR and Elangovan M. 2012. Genetic divergence in local land races of forage sorghum (Sorghum bicolor 
(L.) Moench) collected from different geographical origin. Research on Crops, 13: 556–561. 

19. Kandalkar HG, Mane PN and Ghorade RB. 2011. Efficacy of some newer insecticides against sorghum stem borer. PKV 
Res. Journal, 36: 75–78. 

20. Kannababu N, Rakshit S, Audilakshmi S, Tonapi VA, Patil JV, Dhandapani A, Reddy DCS, Venugopal K, Swarnalatha M,
 Balakrishna G, Raghunath K, Subhakar V. 2013. Genetic variability among Indian rainy season sorghum cultivars 
revealed by morpho–agronomic traits. Indian J Genet., 73: 110–115. 

21. Madhusudhana R and Patil JV. 2012. A major QTL for plant height is linked with bloom locus in sorghum [Sorghum 
bicolor (L.) Moench]. Euphytica, DOI 10.1007/s10681–012–0812–z. 

22. Madhusudhana R, Balakrishna D, Rajendrakumar P, Seetharama N and Patil JV. 2012. Molecular characterization and 
assessment of genetic diversity of sorghum inbred lines. African Journal of Biotechnology, 11: 15626–15635. 

23. Mishra JS, Chapke RR, Subbarayudu B, Hariprasanna K and Patil JV. 2013. Response of sorghum (Sorghum bicolor) 
hybrids to nitrogen under zero tillage in rice–fallows of Coastal Andhra Pradesh. Indian J Agril. Sciences, 83: 359–
361. 

24. Modi ND, Patel AR, Gangani MK ane Jadhav BD. 2012. Mulya vrudhi thi juvar nu tandurasty ane vepar ma mahtva. 

25. Mutkule BR, Shinde MS, Gaikwad AR, Patil VR and Gadakh SR. 2012. Heat unit efficiency in sweet sorghum. Crop Res, 
43(1,2,3): 28–30. 

26. Mutkule BR, Shinde MS, Gaikwad AR, Patil VR and Gadakh SR. 2012. Seasonal dry matter accumulation and its 
partitioning trend in sweet sorghum genotypes.Crop Res, 44(3): 295–297. 

27. Nagaraja Reddy R, Madhusudhana R,  Prasanthi M, Srinivas G, Murali Mohan S, Satish K, and Seetharama N. 2011. 
Assessment of transferability of sorghum (Sorghum bicolor) EST–SSR markers among its wild species and other 
members of Gramineae family. Indian J. Agril Sciences,  81: 1063–67 

28. Nagaraja Reddy R, Madhusudhana R, Murali Mohan S, Chakravarthi DVN and Seetharama N. 2012. Characterization, 
development and mapping of Unigene–derived microsatellite markers in sorghum [Sorghum bicolor (L.) Moench]. 
Molecular Breeding, 29: 543–564. 

29. Nagesh Kumar M V and S Ameer Basha 2012 Evaluation of morpho–physiological characters in sorghum genotypes 
under post–flowering drought stress. Journal of Research ANGRAU, 46(4): 55–60. 

30. Nagesh Kumar M V, S Ameer Basha and K Kavitha 2012 Studies on nutrient and roti making quality parameters in yellow 
pericarp sorghum land races. Indian J. Genet. (accepted). 

31. Nemade SM, Ghorade RB, Deshmukh JP and Barabde NP (Accepted) Influence of Integrated nutrient management and 
split application of nitrogen on productivity uptake of kharif sorghum and soil fertility status. International J. Plant 
Sciences (accepted).  

32. Pahuja SK, Aruna C, Shrotria PK, Kaur S, Ranwah BR and Patil JV. 2013. Inducing variability in multi–cut forage 
sorghum through mutagenesis. Plant Genetic Resources. DOI: http: //dx.doi.org/10.1017/S1479262112000457, 
Published online: 05 December 2012 



3 Breeding Kharif Report-agm13.doc  Page 61 of 61 

33. Pahuja SK, Shrotria PK, Kaur S, Ranwah BR, Patil JV and Aruna C. 2013. Variation among the mutagenic derivatives of 
SSG 59–3 for fodder yield and quality parameters. Sorghum times, 9(1): 4. 

34. Pandey S, Shrotria PK, Singh S and Rajendra. 2013. Bio–safety regulations for the development of genetically modified 
crops in Indian perspective. Indian Farmers Digest (accepted) 

35. Pandey S, Shrotria PK, Singh S and Rajendra. 2013. Combining ability for fodder yield and its components in sorghum 
[Sorghum bicolor (L.) Moench]. Pantnagar J. Research (accepted). 

36. Patel A.R., N.D.Modi, M.K.Gangani ane B.D.Jadhav(2012). Gujarat rajya mate juvarni sudharel jato. 

37. Patel PR and Jain SK (2012) Genetic variability and correlation coefficients in forage sorghum (Sorghum bicolor (L.) 
Moench). Crop Improvement, Special Issue: 263–264. 

38. Patil JV, Rakshit S and Khot KB. 2013. Genetics of post–flowering drought tolerance traits in post–rainy sorghum 
[Sorghum bicolor (L.) Moench]. Indian J of Genet., 73: 44–50. 

39. Prasuna Ch, Farzana Jabeen and Aruna C. Association of grain yield and component traits in sorghum. The Journal of 
Research ANGRAU, 60(4): 66–69. 

40. Rajput CB, Mehtre SP, Danse DN and Kadam BD. 2012. Assessment of Genetic Diversity of Sorghum (Sorghum bicolor 
(L.) Monech) using SSR Markers. Advances in Plant Sciences, 25(1): 95–102.  

41. Sajjanar GM, Biradar BD, Patil PB and Hemalatha S. 2012. Prospects of utilization of sweet grain sorghum varieties for 
tender and matured grain processing. In proceedings of National Conference on Appropriate technologies for 
Indian food processing industries held on 5–6 March at GKVK ,UAS,Bangalore,p151 

42. Sameer Kumar CV, Sreelakshmi Ch. and Shivani D. 2012. Multivariate analysis in sorghum (Sorghum bicolor L. Moench) 
for grain and fodder yield. Journal of Research ANGRAU, 40: 121–123.  

43. Sameer Kumar CV, Umakanth AV, Tanmay VK and Sreelakshmi Ch. 2012.Character association and path analaysis for 
qualitative traits in sweet sorghum (Sorghum bicolor (L.) Moench.).  Journal of Research ANGRAU, 40(4): 90–93. 

44. Sandeep Singh Tomar,.Sivakumar.S (.2012) Sweet sorghum as biofuel crop for arid and semi arid regions. Int National 
Journal of Plant Sciences, 7(2). 

45. Sandeep Singh Tomar,.Sivakumar.S (2012) Correlation and path analysis in sweet sorghum (Sorghum bicolour) for 
sucrose yield and its attributive quantitative traits. Green Farming, 3(2): 147–150 

46. Sandeep Singh Tomar,.Sivakumar.S (2012) Genetic variability and heritability studies for different quantitative traits in 
sweet sorghum sorghum ( Sorghum bicolor(l.) Moench.) genotypes. Electronic Journal of Plant Breeding, 3(2): 
806–810. 

47. Sankarapadian R, Adilakshmi S, Sharma V, Ganesamurthy K, Talwar HS and Patil JV. 2012. Effect of morpho–
physiological traits 0n grain yield of sorghum grown under stress at different growth stages and stability analysis. 
Journal of Agricultural Science, 10: 1–18. 

48. Satish K, Madhusudhana R, Padmaja PG, Seetharama N and Patil JV. 2012. Development, genetic mapping of 
candidate gene–based markers and their significant association with the shoot fly resistance quantitative trait loci 
in sorghum [Sorghum bicolor (L.) Moench]. Molecular Breeding, 30: 1573–1591. 

49. Sree SU, Reddy RN, Mohan SM, Madhusudhana R, Mathur K, Bhat V and Rathore S. 2012. Genetic diversity and 
pathogenic variation in the isolates of Exserohilum turcicum causing common leaf blight of sorghum. Indian 
Phytopathology, 65: 349–355. 

50. Thorat A, Hasnale P, Ghorade RB and Bhorjakale P. 2011. Variability studies for shoot fly resistance in sorghum. Annals 
of Plant Physiology, 25: 30–33. 

51. Tomar SS and Sivakumar S. 2012. Genetic diversity studies in sweet sorghum sorghum ( Sorghum bicolor(l.) Moench.) 
based on quantitative traits. Int National Journal of Agricultural Sciences, 8(2):  

52. Umakanth AV, Patil JV, Rani Ch., Gadakh SR, Siva Kumar S, Rao SS and Tanmay VK. 2012. Combining ability and 
heterosis over environments for stalk and sugar related traits in sweet sorghum (Sorghum bicolor (L.) 
Moench.). Sugar Tech, 14(3): 237–246. 

53. Umakanth AV, Venkatesh Bhat B., Hariprasanna K and Ramana OV. 2012. Stability of yield and related traits in dual–
purpose sorghum (Sorghum bicolor) across locations. Indian J Agril. Sci., 82(6): 532–534. 

 


