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Project Coordinator’s introduction 
N Seetharama 

 
AICSIP is 40 years old. What next? 
The sorghum situation in the country continues to be as expected. The required quantities of grain will be 
met in spite of drought during Kharif 2009. Rabi crop is excellent, especially wherever it was sown early. 
Crops following soybean were planted late (delay caused by late harvesting of soybean which was planted 
in August due to delay in setting of monsoon) and may not yield as high as crops planted after short-
season legumes or on Kharif fallows. The insect and disease incidence levels were moderate.  
 

A significant event during the year is the up-gradation of NRCS into a directorate (DSR-Hyd) and the 
approval of XI Plan that nearly triples our budget. However, due to increase in salary costs, the 
availability of funds in real terms may be a challenge. Two more centers - Phaltan (mainly for sweet 
sorghum research) and Meerut (forage) are added to AICSIP family. Let us prepare ourselves to mobilize 
more resources, and plan for meeting future challenges.  
 

During the year many new research areas were initiated from DSR, such as large-scale distribution of 
segregating materials excelling in various traits, yield-maximization, and weed control trials under 
agronomy, and economic analysis of agronomic data. The crop failed in few places such as at Surat, and 
most centers submitted data for pooling (though after repeated requests). Bt. transgenics field tested 
showed text-book like response to stem borer. The marker-assisted selection has resulted in conversion of 
many rabi parental lines with greater resistance to shoot fly; further, the hybrids made from such lines are 
very promising for resistance and yield. Also, the introduction of hybrids for cultivation in rice fallows in 
AP is a grand success (8 t/ha grain) resulting in four-fold increase in area under this system during this 
year. Our production to consumption value chain research continues to be testing new innovations and 
models including those for commercialization of sorghum technologies. Many hybrids and technologies are 
licensed, some jointly with SAUs. All eligible applications for registration with the PVP&FR were filed 
and applications for four patents are being finalized. 
 

Considering the opportunities ahead for sorghum, we need to seriously think how to target research better, 
and how to increase the overall efficacy of our coordinated R&D efforts so that resources made available 
are justified, and new initiatives are taken in time. 
 

1. Further yield improvement is insignificant or slowing down, though high potential yields of Indian 
sorghums cultivars are well-known world-over.  Progress in improving other product lines, such as 
feed and fodder sorghums, and popularizing them is slower than we expected. Work on production-to-
consumption linkages through entrepreneurship development and efficient marketing is just begun on 
a significant scale.  

2. While the area especially during kharif has declined and the crop has been pushed to marginal lands 
with low or no inputs, there are also opportunities to catch up if demand is created both for food & 
feed, and for industrial uses. The promise of sorghum as biomass and bioenergy crop remains, but 
technological developments are still awaited to fully exploit the opportunities. 

3. The lack of adequate income for the sorghum farmers and the lure of other cash crops have generally 
reduced all millets to subsistence category. Sadly, research is also reduced, and questions on quality of 
research are raised frequently. 

4. The quality of management of crop (nursery) especially for the intended purposes such as for screening 
against specific challenge or response to inputs is inadequate, and techniques are out-dated in many 
cases.  

5. Target environment are not scientifically designed to maximize return on investment and testing. 
6.  Our strategy for cultivar testing needs rethinking. Zonation may also need a review. 
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7. Management of coordinated program needs modernization. Some suggestions are: 
a. Flexible work packages and work-flow in a timely manner. 
b. Incremental improvements and “correction” of inefficiencies of mega-varieties, coupled with 

revolutionary changes in breeding procedures possibly including genome-wide selections or even 
marker-assisted recurrent selection. 

c. Addition by subtraction (no + without -)  
d. Sharing & caring – sharing responsibility & audit exchanges; “giving with pleasure” 
e. Outsourcing extension services along with licensing 
f. Resource allocation strategy: cost each activity, and evaluate each output. 
g. Create empowered and self-managing teams; increase accountability 
h. Competition and cooperation based on issues and contributions; external verification of results 
i. Respond to IPR challenges 
j. Greater compliance under AICSIP, and control measures 

 

8. Scientific vigor needs to be increased, and scientists must be challenged intellectually. 
a. More basic and strategic research under AICSIP (initiated with funding in 2009). 
b. Competitiveness of Kharif sorghum is to be increased by linking up with entrepreneurs and 

industries. 
c. Study mechanisms and process, for more efficient resistance breeding and to apply new 

technologies. 
d. More classes of traits to be dealt with beyond popular resistances: processing, nutritional (not mere 

proximate analysis), and market-related traits must be emphasized. 
e. All centers need not work on each of the problems; specialization is required 
f. Bury outdated themes and approaches, and question logic behind each repetitive task. Examples: 

Why use so many locations to screen shoot fly if biotypes have not been proved as yet? Why 
Fertility x genotype study when interactions have been proved insignificant for the last 10 years? 
(Resume only if new plant type or response type is bred). 

 

9. Development of specific applications need focusing:  
a. “Measure” contribution of unique entries (SPV 462) and mega-varieties. 
b. Bold initiatives for applying biotechnology tools such as genome-wide selection for specific traits. 

 

10. Promoting ancillary industry and entrepreneurship development (policy, and technology) 
11. Contribution to international efforts to benefit to, and from  

a. International collaboration linked with scientists’ career, and clearly visible and justifiable outputs 
consistent with resources / efforts put in. 

 

12. Communication and review must improve: 
a. Standard usage of terms, SOPs/protocols, and method of reporting 
b. Collaborative planning and communication of results (CGP example may be adopted) 

 

13. IP protection, and commercialization 
a. Although a beginning has been made, we need to move fast in this area and make necessary changes 

to meet fully the mandatory position. 
b. Sharing resources and fruits of IPs between partners are being worked out; needs constant review. 

 

14. Making PPP a success in true-sense is still a challenge. Effective partnership needs better approaches, 
evaluation, and feedback. Set timeline and financial targets as well. Measure impact and review for 
quality. We must seek inclusion of sorghum in the National Food security Mission, and under PDS. 
Efforts must be made to enhance image of sorghum, and brand building. 

 

Conclusion: No doubt, we need to rejuvenate sorghum research by innovative means. This can be best 
done by deploying new tools of biotechnology, building synergy with other disciplines such as nutrition 
(food and feed) and creating a coalition of all millet workers for effective public communications, especially 
to pursue favorable public policies. 
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Summary of AICSIP research achievements - Kharif 2009 
 

1. Genetic resource management (M Elangovan & VA Tonapi) 
Directorate of Sorghum Research (DSR) is one of the National Active Germplasm Sites (NAGS) with the 
responsibility to collect, conserve, evaluate, document, and distribute the sorghum germplasm to the bonafied 
user within the country. The following progress has been made during the reporting period 2009 – 10.  

 
Collection 

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

Characterization 
• 102 acc. (70 acc. from MP & 32 acc. from GJ) were characterized. Out of 15 essential DUS traits, data 

for 13 traits were collected. 12 accessions were early, 1 plant was short in height, 6 was long panicle, 
and 1 showed lustrous caryopsis colour. 

Utilization 
• Sweet sorghum: 39 sweet sorghum F9s were evaluated. The juice volume (178-910ml/3pt) and plant 

height (295 – 414 cm) were most variable characters. The field brix (14-20%) and juice brix (14-20%) 
were same. The sucrose percentage ranges 9.2-17.5% and the reducing sugar ranges 0.2-2.3%. Nineteen 
entries were found good for total biomass (1.8-2.4 kg/3 pt) at the rate of 600g/plant and brix 17-21%.  

• Scented sorghum: Twenty-four fertile hybrids were observed in the scented sorghum. Among these E 
212, E 213, E 220, E 240, and E 254 were very good restorers. Eight complete sterile also observed and 
BC1 is made.  

• Out of 127 scented sorghum F1s evaluated scented smell observed in 30 F1s. Scented sorghum is non-
tan plant colour, has very late (96 days) panicle emergence. The stem is medium thick (2.3 cm), very 
long plant (393 cm). Leaves have dull green midrib colour. The panicle is symmetric shaped with 
greyed purple coloured glumes, white caryopsis and elliptic shaped grain having greyed yellow coloured 
endosperm colour. Typical scented smell like fragrance from flowering stage till the maturity of the 
caryopsis. 

• Grain sorghum: Out of 207 grain sorghum hybrids evaluated 148 were fertile, 25 sterile and 21 partialy 
sterile.  35 male parents were identified as good restorers.  

Conservation 
• A total of 23,612 accessions are being conserved which includes 1,280 accessions as duplicate samples. 

The maximum contribution was from repatriation material (11,113 accessions).  
• During the reporting period, 1590 accessions were added to the MTS as new material.  

Multiplication 
• A total of 236 accessoin of mini-core sorghum collections, 211 trait specific germplasm, and 50 

frequently requisitioned resistant germplasm sources are being multiplied during rabi (09–10).  
Distribution 

• 3564 accessions were distributed to the sorghum researchers in the country and  
• 697 accessions were supplied for trials at DSR and AICSIP centres.  

Registration 
• PVPFRA: Two applications (Scented sorghum and Malwan) have been submitted as farmers variety 

with the Plant Authority 
• NBPGR: Following applications were submitted to Plant Germplasm Registration Committee, 

NBPGR, New Delhi, one high fodder yielding (SPV 1856), one high grain yield with high brix (EP 61) 
and fourteen shoot fly resistant germplasm lines.      

• Registered genetic stocks: One superior roti quality genotype SPV 1742 (INGR 09017), one high biomass 
& high grain yielding & drought tolerant (PEC 17) with INGR 09089, four multiple foliar disease 
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resistant with INGR 09103, INGR 09104, INGR 09105 and INGR 09106 were registered with 
NBPGR.  

Product developed for testing 
• Seven varieties and one hybrid contributed to the AICSIP trial.  
• Sweet sorghum: Three sweet sorghum varieties (SSS 22, SSS 42, SSS 60), one sweet 

sorghum hybrid (27A x SSS 53), two single-cut forage variety (SSS 42, SSS 53) during 
kharif 2009.  

• The sweet sorghum varieties SSS 22 (SPSSV 41) and SSS 60 (SPSSV 43) have ranked 
first and second for brix percentage as 18.1 and 17.4 respectively. 

• The single-cut forage variety SSS 53 (SPV 2009 is better for brix percent, shooty 
stripe resistant, and IVDMD (%),) and SSS 42 (SPV 2010) is better for the leaf-stem 
ratio and zonate leaf spot resistant  

• Two rabi varieties (EP 87, EP 92) during rabi 2009-10 contributed to AICSIP trials 
Management/Coordination 

• Crosses were made among the rabi landraces at DSR, 135 F3s of these crosses were shared with CRS 
Solapur and AICSIP–Tandur, Akola and Kovilpatti 

• 102 new germplasm characterized and used by AICSIP–Coimbatore, Indore, Mauranipur, and 
Udaipur. The grain yield was more than 100g/plant in 43 acc. at Indore and 17 acc. at Mauranipur. 

• 168 grain sorghum hybrids and 39 F9s and 75 F6s of sweet sorghum evaluated at AICSIP-Akola and 
Coimbatore. 5 grain hybrids were recorded morethan 90 percent fertility at Coimbatore. 

• 29 F1 scented sorghum hybrids tested at AICSIP–Indore and Mauranipur as they are the hot-spot 
locations foe the expressions of the scented smell. Scented smell was found in four hybrids ar 
Mauranipur. At Indore, 12 hybrids were identified with high grain yield of more than 100 g per plant    

• 28 sweet sorghum, dual-purpose and forage hybrids evaluated at AICSIP–Coimbatore, Udaipur and 
Akola. Five sweet sorghum hybrids were idenfied with high biomass and 18 and above brix percentage. 

• 41 F6s of dual-purpose and forage segregation material evaluated at AICSIP–Deesa, Pantnagar and 
Udaipur. 

• Pantnagar, Akola and Udaipur did not send the data   
 

2. Forage sorghum (C Aruna) 
Introduction: During 2009-10 three multilocation trials, one each on single-cut forages, multi-cut forages and 
seed trial were carried out across 14 locations, comprising of two zones (zone I- 10 locations in North India; zone 
II- 4 locations in rest of India).Three more basic experiments were conducted under co-ordinated forage 
sorghum research. The most important findings of forage breeding trials for the year are mentioned below. 
 
Multilocation Trials 
Single-cut - Trial 1: Initial and Advanced varietal trial (Single-cut) 

• Nineteen genotypes along with 2 checks (HC 308 and CSV 21F) were evaluated at 16 locations during 
kharif 2009. 

• The genotype, SPV 1852 (from Hisar) ranked first for both green (407 q/ha) and dry (130 q/ha) fodder 
yields with 6% and 8% improvement for green and dry fodder yields over CSV 21F at national level. 

• SPV 1852 was also found to be the best for protein yield (12 q/ha) and digestible dry matter (59 q/ha), 
followed by SPV 1846 (PY- 10 q/ha of PY, DDM- 53 q/ha). 

• SP 1852 recorded less shoot fly deadhearts (40%) compared to the checks, HC 308 (48%) and CSV 21F 
(44%).   

 
Multi-cut - Trial 2: Initial and Advanced varietal and hybrid  trial (Multi-cut) 

• Thirteen entries including 8 hybrids (3 in advanced testing and 5 in initial testing), 2 varieties (initial 
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testing) and 2 checks (SSG 59-3 and CSH 20MF) were evaluated over 12 locations. 
• SPH 1626 (from Pantnagar) was the best genotype for green (625 q/ha) and dry (164 q/ha) with 4% 

improvement for dry fodder yield over CSH 20MF. Its per day productivity of green (5.0 q/ha) and dry 
(1.8 q/ha) fodder was also higher than the checks.  

• Per day green and dry fodder productivity was high in SPH 1622 (5.0 q/ha of green and 1.7q/ha of dry 
fodder) which is 6% and 2% increase over CSH 20MF.  

• High protein yield was found in SPH 1658 (14 q/ha) followed by SPH 1626 (13.8 q/ha).  
• SPH 1661 was having high DDM (107 q/ha) followed by SPH 1626 (105 q/ha).  
• None of the multi-cut varieties could exceed SSG 59-3 for fodder yield. But the variety, SPH 1659 had 

high IVDMD (48%) and more protein (8.1%) compared to SSG 59-3 (47% IVDMD and 7.9% protein).     
 
Trial 3: Seed trial 

• A total of 9 entries involving advanced single-cut varieties and two checks, HC 308 and CSV 21F were 
evaluated for seed production potential. 

• The single-cut varieties SPV 1852 had given grain yield of 19.7 q/ha which is 18% improvement over 
HC 308 and 38% over CSV 21F. SPV 1860 yielded on par with HC 308 for grain which is 17% increase 
over CSV 21F.  

 
Co-ordinated forage sorghum research 
Trial 4: Screening and making selections in F2 populations developed for specific traits 

• F2 populations of 30 crosses made for improvement of different traits were distributed to 6 centres. 
• The following selections were made in different crosses: 

For shoot fly - 92 selections from 6 crosses For stem borer - 21 selections from 17 crosses 
For quality - 41 selections from 4 crosses  For yield - 33 selections from 2 crosses     

 
Trial 5: Effect of cytoplasm on the yield and quality of forage sorghum  

• Three cytoplasms (A1, A2, A3) with 3 ms lines under each cytoplasm crossed with 5 restorers (SSG 59-
3, UPMC 503, UPMC 512, PC 23 and Nizamabad forage line). A total of 45 hybrids were evaluated at 3 
centres to study the effect of cytoplasm on yield and quality of forage sorghum. 

• Effect of cytoplasm was not significant for major yield and quality parameters. 
• Hybrids based on A3 cytoplasm were found to be taller with more leaf length and leaf breadth. 
• Brix percent was found to be significantly higher in the hybrids based on A3 cytoplasm. 

 
Trial 6: Evaluation of SSG 59-3 improved through mutagenesis 

• Fifteen mutagenic derivatives of SSG 59-3 were evaluated for fodder yield and quality at 3 centres.  
• SSG 231 recorded 10% improvement in dry fodder yield over SSG 59-3 
• SSG 237 flowered 10 days earlier (58 days) to SSG 59-3. 
• Eight lines had protein more than SSG 59-3 (8.8 to 10.2%). Highest protein percent was observed in 

SSG 231. 
• SSG 224 (9.7% protein and 47.5% IVDMD) and SSG 231 (10.2% protein and 50.7% IVDMD) had high 

protein and IVDMD values. 
 
Overall conclusions 

• In IAVT (SC), the genotypes SPV 1852 showed better performance both for green and dry fodder 
yields and per day productivity. 

• Based on data from 3 years, the single-cut varieties SPV 1852 and SPV 1846 performed well for fodder 
yield and quality.  

• In IAVHT (MC), SPH 1626 was the best genotype both for fodder yield and quality, followed by SPH 
1627, and among initial entries, SPH 1658 had high protein yield and better level of tolerance to shoot 
fly compared to the checks.  

• Seed yield trial shows that the single-cut varieties, SPV 1852 and SPV 1860  were found to yield more 
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grain compared to the checks, HC 308 and CSV 21F at all India level. 
• Under trait based program for forage sorghum, 92 single plant selections were made for shoot fly, 21 for 

stem borer, 41 for quality and 33 for yield.  
• Cytoplasm had no significant effect on the major yield and quality parameters. However, hybrids 

based on A3 cytoplasm had taller plants with more leaf length and breadth, and high brix. 
• Evaluation of SSG mutagenic derivatives obtained from HAU, Hisar showed that SSG 256, 224 and 

231 had high fodder yields compared to SSG 59-3. SSG 224 and SSG 231 had high protein and IVDMD 
values compared to SSG 59-3. 

 
Follow up for 2010 

• Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the 
advanced trials during kharif 2010.  

• The single plant selections made under trait specific breeding program (92 for shoot fly resistance, 21 
for stem borer resistance, 41 for quality and 33 for yield improvement) will be pooled and again 
distributed to different centers for making selections at their end. 

• The promising germplasm and breeding lines identified with good quality attributes will be utilized in 
the breeding program to enhance fodder quality 

• The SSG mutant derivatives will be evaluated again and the promising ones will be registered with 
NBPGR 

 

3. Dual-purpose sorghums (AV Umakanth) 
Introduction: During the kharif season of 2009, an Initial and Advanced Varietal Trial (IAVT) was organized 
from Directorate of Sorghum Research (DSR) under AICSIP for testing under zones I, II and III. 
 
Initial and Advanced Varietal Trial (IAVT):  Fifteen entries including 1 check (CSV 23) were tested across 15 
locations under Zones I, II & III.  
 
Highlights 

• In Zone I, SPV 1822 recorded a significant superiority of 28% for grain yields while SPV 2012, SPV 
2015 and SPV 1862 were the other promising entries. SPV 2018 was significantly early to flower and 
mature. 

• In Zone II, SPV No`s: 1870, 2015, 2011, 1862, 2016, 1822, 1871 and 2012 were promising for grain 
yields with a superiority ranging between 10-40%. 

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

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

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

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

Conclusions 
• The entries SPV 1820 and SPV 1822   have completed 3 years of testing (2 years of testing under 

advanced trials) and may be considered for release if found promising over years compared to the 
check.  

• The entries SPV 1862, SPV 1870, SPV 1871 and SPV 2012 were promising dual-purpose entries. 
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4. Sorghum breeding 

Rabi sorghum 2008-09 (Prabhakar) 
During rabi 2008-09, a total of 24 multi-location trials were conducted at 8 centres and 9 voluntary centres 
(Chas, Mohol, Ekarjuna, Karad, Aurangabad, Bagalkot, Bheemrayangudi, Tancha, and Hageri).  The trials 
were in all 5 disciplines: Breeding-5, Pathology-4, Entomology-4, Physiology-4 and Agronomy-7.  Further, 9 
nurseries were grown to evaluate grain and fodder yields, and levels of insect and disease resistances. For 
developing new varieties and parental lines, 123 crosses (F1 to F6) were evaluated at various centres for desirable 
rabi traits.  
 
National Crossing programme consisting of 18 CMS lines, 22 B lines and 26 R lines was implemented for making 
new crosses and test hybrids for diversifying rabi breeding materials. 
 
Varietal release (Project coordinator): Rahuri centre released two varieties at the state level (Maharashtra). 
Rabi sorghum variety RSV 1006 (SPV 1830) is recommended for release as Phule Revati for western 
Maharashtra for medium to deep soil under irrigated condition. It recorded grain yield of 4439 kg/ha which is 
20.2 % increase over Phule Yashoda, 15.2 % over Phule Vasudha, 36.2% over CSV 18 and 41.7% over M 35-1.  
With regards fodder yield, SPV 1830 recorded 11304 kg/ha of fodder which is 15.2 % increase over Phule 
Yashoda, 15.3% over Phule Vasudha, 16.2 % over CSV 18, and 22.4 % over M 35-1.  Another rabi sorghum 
variety suitable for popping RPOSV 3 is recommended for pre-release evaluation. It recorded better popping 
quality (< 95 % pops). Pops are extra large, whitish in colour and full open .On the weight basis it recorded 73 
% popped grain percentage and 18 % un-popped grain percentage.  
 
Rabi sorghum breeding research (All rabi centres): Rabi sorghum breeding research was mainly focused on 
following: 
 

i. identification of best landrace combiners; 
ii. evaluation of breeding material at early generations for grain & fodder yields;  
iii. insect and disease resistance; 
iv. evaluation of parental lines; and  
v. generation of new breeding material in National crossing block 

 
Combining ability studies in L x T design to identify the best combining landraces for traits of rabi adaptation 
at Rahuri and Solapur showed that 4 testers (RSLG-462, 425, 74 and 73) out of 20 tested were good (combiners) 
for grain yield, panicle length and % seed set. Breeding materials (23 F2s) were evaluated at Bijapur, Parbhani, 
Rahuri and Solapur for agronomic superiority and resistance to shoot fly; 822 individual plant selections were 
made. A total of 606 new crosses (B x B, R x R) and 279 experimental hybrids were realized in national crossing 
block  by using parental lines (18 CMS lines, 22 B lines and 26 R lines) contributed from rabi centres and DSR. 
Five research papers and 4 books were published during the year.  
 
A genetic stock EC 13 which is a potential source of shoot fly and high grain yield was registered as IC-345715 
at NBPGR, New Delhi. Registration proposals for 3 national, and 5 state released varieties have been 
submitted to NBPGR, New Delhi.  
  
Multi-location yield trials (Prabhakar): Five multi-location yield trials were conducted across locations. In 
Advanced Varietal and Hybrid Trial-I (Shallow soil), SPV 1829, SPV 1835 and SPV 1830 were significantly 
superior and gave 42.9%, 36.5% and 32.1% more grain yield than the check Mauli, respectively.  
 
Hybrid SPH 1618 gave 26.4% more grain yield than CSH 15R. In Advanced Varietal and Hybrid Trial-II 
(Deep soil), SPV 1795 and SPV 1835 gave 22.1% more grain yield than CSV 18.  Hybrids SPH 1501, SPH 1620 
and SPH 1618 gave 38.2%, 17.1% and 13.8% more grain yield over the check CSH 15R, respectively.  
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In Initial Varietal and Hybrid Trial-I (shallow soil) SPV 1901, SPV 1895, SPV 1900 and SPV 1892 gave 52.0%, 
37.3%, 37.1% and 32.2% more grain yield than the check Maulee.  
 
In Initial Varietal and Hybrid Trial-II (deep soil), SPV 1905, SPV 1891, SPV 1906, SPV 1901 and SPV 1899 
were numerically superior for grain yield than the check CSV 22.  The hybrid SPH 1647 gave 32.1% more grain 
yield than the check CSH 15R. 
 
Pathology (AV Gadewar): Multi-location evaluation was carried out for varieties, hybrids and germplasm for 
resistance against charcoal rot (CR).  Among 22 entries tested in AVHT under shallow soil, entries SPV 1834, 
SPV 1828, SPV 1794, SPV 1829, and SPV 1835 showed lowest CR incidence ranging from 25 to 32 per cent as 
compared to resistant check. On the basis of these parameters SPV 1794 emerged as the best.   
 
On deep soils, SPV 1795 and SPV 1836 showed lesser incidence of charcoal rot. Common entries for CR in 
AVHT shallow and deep soils, entries SPV 1794, SPV 1835 and SPV 1836 performed as good as resistant check 
M 35-1. In Initial evaluation trial, lowest CR (11.6%) was recorded in entry SPV 1887, besides Macrophomina 
growth in nodes and stem.  Among 43 entries, RS 627 and IMS 9B, contracted ~90 per cent CR. In contrast to 
this, entries 296A, 2077A and ICSB324 showed lowest charcoal rot in the range of 9 to 17 per cent.  
 
Entries showing resistance to moderate resistance (rating ≤ 3) against rust were    SPV 1832, SPV 1834, SPV 
1829, SPV 1831, SPV 1833 (AVHT- shallow soil), SPV 1836, SPV 1794 and SPV 1795 (AVHT deep), and SPV 
1890, SPV 1893, SPV 1895 and SPV 1905 (IVHT). Entries SPV 1794, SPV 1835, and SPV 1836 performing 
good against CR also have resistance against rust. 
 
Entomology (VR Bhagwat): Pest survey & surveillance, seasonal abundance and studies on population 
dynamics in rabi sorghum indicated that there were more or less no major changes in the pest scenario of Rabi 
sorghum over the years.   
 
The shoot fly was low to moderate (5-20%). Peduncle damage (<15 %) due to stem borer was noticed in 
Kovilpatti, Dharwad and Parbhani region. The shoot bug has been on its increasing trend year by year and also 
seen at early stages of crop in Solapur and Bijapur. Aphid incidence has been increased due to occurrence of 
drought in some of the parts. Midge incidence was relatively low to moderate in Kovilaptti district. A total of 11 
trials (AVHT-I, II; IVHT, SFN-I, II, III; APSBN, MAS-I, II, midge and local checks) were evaluated for 
resistance to key pests.  
 
Promising new entries with less susceptibility to key pests are SPV 1829, SPV 1832, SPV 1833, SPV 1892, SPV 
1905 for shoot fly, SPH 1501, ,SPV 1829, SPH 1620, SPH 1648, SPH 1896 for stem borer, SPV 1829, SPV 1833, 
SPV 1806, , SPV 1892, SPV 1888, SPV 1893 for sugarcane aphid, SPH 1618, SPV 1830, SPV 1835, , SPV 1831, 
SPV 1798, SPV 1891, SPV 1897, SPV 1892, SPV 1901, SPV 1903, SPV 1904, SPV 1905, SPV 1906 for shoot 
bug and  ICSV 197, ICSV 9611, ICSV 93009 for midge.  
 
Validation of IPM modules studied at two locations (Solapur, and Bijapur) showed that the seed treated 
sorghum with Imidacloprid @ 3 g/kg seed and intercropped with legume particularly with safflower or chickpea 
and followed by either endosulfan or NSKE spray at 45 DAE found least attacked by key pests and found to be 
cost effective and viable IPM component.   
 
Physiology (SS Rao): Four coordinated physiology trials were conducted at Bijapur, Parbhani, Rahuri and 
Tandur to identify and characterize putative crop physiological traits that improve biomass, grain yield and 
tolerance to terminal drought under receding soil moisture stress situation.   
 
Preliminary evaluation of diverse germplasm for rabi adaptation resulted in identification of PVR 617 (68 days 
to flower) and Musti local (66 days to flower) for earliness. In the advanced evaluation of germplasm for 
drought adaptation in   medium and shallow soils, CRS13, CRS14 and RSV1030 were early. Biomass decreased 
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in shallow soils over medium by 36% and flowering and maturity by 51%. Entries RSV850 and BJV54 showed 
high biomass stability in stress conditions than checks. 
 
Evaluation of sorghum plant types for root characteristics showed that there was significant decrease in root 
and shoots related traits under rainfed than in irrigated. The entries in rainfed conditions produced more root: 
shoot ratio than in irrigated. RSV912, CRS14, and RSV1033 rainfed and RSV827 and CRS14 in irrigated 
produced more root mass than checks.  
 
Agronomy (JS Mishra and SS Rao): Evaluation of advanced rabi sorghum entries at different levels of fertilizer 
under rainfed conditions in deep soil showed that increasing levels of fertility significantly increased the grain 
yield at all the centres. Overall, there was 33% increase in grain yield due to application of RDF (80:40 kg 
N:P/ha) over control.  
 
SPH 1501 (2708 kg/ha) was at par with CSV-216R (2775kg/ha). In medium soil, increasing fertility levels up to 
40:20 kg N&P/ha did not give significant increase in grain yield over control; however, fodder yield increased 
significantly up to 40:20 kg N:P/ha. In irrigated conditions, there was 14.19 and 28.9% increase in grain yields 
in 50% RDF and 100% RDF, respectively, over control (2946 kg/ha).  
 
SPH 1501 produced the maximum grain yield (3961 kg/ha) and was significantly superior to SPV 1795 and SPV 
1794 and checks M35-1 and CSV 22. Studies on integrated nutrient management (INM) for Soybean – Rabi 
sorghum double cropping system revealed that the combination of organic + inorganic applied to soybean and 
100% RDF applied to sorghum produced the highest grain yield of sorghum (3082 kg/ha).  Response of rabi 
sorghum genotypes to different fertility levels and moisture conservation practices showed that maximum grain 
and fodder yields was obtained with application of 100% RDF (2669 and 6691 kg/ha) followed by 75% RDF+ 
2.5t FYM/ha. Among different genotypes, CSV 216R and PKV-Kranti (2576 and 2527 kg/ha respectively) were 
on par. Effect of organic farming practices on productivity of rabi sorghum indicated that application of 100% 
RDF produced the higher grain yield (2564 kg/ha) followed by 75% RDF + FYM 3 tonnes per hectare (2350 
kg/ha). The effect of fertilizer and irrigation was not significant in yield maximization studies. Irrespective of 
the fertility and irrigations levels, the highest grain yield (3644 kg/ha) was recorded with PKV Kranti followed 
by CSV 22R (3435 kg/ha).  
 
Breeder seed production (VA Tonapi): There were no mismatches in sorghum breeder seed production for the 
year 2008-09.  The total breeder seed production during 2008-09 by AICSIP centers was 21.007 tonnes, much 
higher than BSP-I allocation (5.4 t).  The total allocation for NRCS as per BSP I was 0.68 t, against which 
higher production of 8.62 t.   
 
Monitoring team report (Prabhakar and VR Bhagwat): Monitoring team visited 10 centres (Rahuri, Mohol, 
Solapur, Bijapur, Dharwad, Parbhani, Akola, Surat, Kovilpatti and Tandur). It was suggested to all the centres 
that the genetic stocks, germplasm lines and released varieties (both state and central released) should be 
registered after characterization. As there was heavy infestation of midge in trials at Kovilpatti, a breeding 
program for midge resistance may be initiated at Kovilpatti.  Utmost care should be taken to establish and 
maintain the plant population at Surat, Tanchha and Tandur, so that test entries can be screened properly. 

Kharif sorghum, 2009 (Sujay Rakshit) 
Introduction: Under grain sorghum breeding trial one Advanced Hybrid Trial (AHT), one Initial Varietal cum 
Hybrid Trial (IVHT), one Parental Line Trial (PLT) and two Late Kharif Trials were conducted across Zone I 
south (erstwhile Zone I), Zone I north (erstwhile Zone III) and Zone II (erstwhile Zone II). Maximum number 
of locations was in Zone II followed by Zone I north and Zone I south. Delayed monsoon led to late sowing in 
majority of the locations.  
 
I. Advanced hybrid trial: The AHT comprised of 13 entries 8 of them were in second year of testing. Out of 
the hybrids tested SPH 1609, SPH 1606 and SPH 1629 were good performer across locations, out of which SPH 
1629 was most stable. Out of the hybrids under AHT I SPH 1629, SPH 1634, SPH 1635, SPH 1637 and SPH 
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1644 may be tested under third year of testing. GGE biplot analysis suggested high crossover GE interaction 
between different locations like Buldhana vs. Deesa or Yavatmal vs Palem. Majority of locations were highly 
related except Yavatmal (Ya), Deesa (Dee), Palem (Pal) and Udaipur (Ud).  
 
II. Initial varietal-cum-hybrid trial:  Ten hybrids and 12 varieties were tested under IVHT. Among the 
hybrids under IHT SPH 1647, SPH 1648, SPH 1649, SPH 1651, SPH 1653, SPH 1654 and SPH 1655 may be 
promoted to AHT I across three zones. Similarly, among the varieties under IVT SPV 1999, SPV 2022, SPV 
2023 and SPV 2024 may be promoted to AVT I. SPH 1648 among the hybrids had highest mean yield. Among 
varieties SPV 2019 was relatively stable and good performer.  SPH 1648 and SPH 1649 were highly stable as 
against SPH 1647, SPH 1653, SPH 1654 etc. Locations represented by Devgen, Dharwad, Buldhana and 
Nuzuveedu found to be reasonably discriminative.  
 
III. Parental line trial:  Eighty parental lines were tested in Coimbatore, Dharwad and Udaipur. Majority of 
the lines showed synchrony in terms of flowering. However, some of the lines like SSG male and female, 2219A-
B, SP55609A-B, 1049A-B etc. showed 5-7 days difference in terms of flowering.  
 
IV. Late kharif trial:  In the late kharif AVHT out of eight entries only SPH 1629 and SPH 1616 yielded 
better than the check, CSH 16. Similarly among the 23 entries under late kharif  IVHT only SPH 1648 and 
SPH 1649 marginally yielded better than the best performing check, CSH 16, while none of the varieties 
performed better than the best performing check, SPV 1616. 
 
Shortfall 
Several locations have not followed the format of data submission and did not submit the data in time. Non-
compliance of MTA submission was a major drawback. Inadequate publication on critical analysis out of 
collaborative work of AICSIP is another shortfall of the programme. 

5. Sweet sorghum (AV Umakanth) 
 
Trial 1K. Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT) 
 

• Fourteen IASSVHT entries comprising 10 varieties, 2 hybrids and 2 checks (CSV 19SS & CSH 22 SS) 
were evaluated at 13 locations during kharif 2009 

• None of the test hybrids were significantly superior for total fresh biomass and fresh stalk yields over 
the check CSH22 SS.  

• Among the varieties, SPSSV 35 (ICRISAT) recorded a significant superiority of 23% for total fresh 
biomass and 18% for fresh stalk yields over CSV 19SS. 

• For grain yield, none of the test hybrids were significantly superior to the check hybrid CSH 22SS. 
Among the test varieties, SPSSV 35 was significantly superior to the check CSV 19SS by 40%. 

• SPSSH 30 (ICRISAT) recorded 4% significant superiority for brix (%) over CSH 22SS while among 
test varieties, SPSSV 41(DSR) followed by SPSSV 34 (ICRISAT) and SPSSV 43 (DSR) recorded 
significant superiority of 9-14% than the check CSV 19SS.   

• For juice yield, SPSSV 35 with a juice yield of 18907 L/ha was superior to the check CSV 19SS (15773) 
by 20%. 

• SPSSV 35 and SPSSV 39 (Rahuri) recorded 21% and 16% higher juice extraction as compared to the 
check.  

• None of the hybrids were superior to the check hybrid for calculated bioethanol yields. Among the test 
varieties, SPSSV 35 and SPSSV 41were superior to CSV 19SS by 27% and 10%.  

• SPSSV 36 and SPSSV 39 were relatively shoot fly tolerant among varieties while SPSSV 41, SPSSV 40 
and SPSSV 42 recorded lowest stem borer deadheart formation. 

• SPSSV 43, SPSSH32 and CSH22SS were grain mold tolerant with good Panicle and Threshed Grain 
Mold ratings (PGMR and TGMR). 
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6. Agronomy (JS Mishra) 
Field experiments were conducted during kharif 2009 at different AICSIP centres to evaluate the response of 
pre-released sorghum genotypes to fertility levels, and to develop improved agronomic practices for higher 
sorghum productivity and profitability.  The summary of promising treatments is given below (Table 1). 
 
1.  Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed conditions:  Pre-released 
sorghum genotypes that were promoted to the second year of testing in AVHT under the breeding programme 
were evaluated for their response to fertility [Control, 50% RDF, 100%RDF (80:40:40 kg NPK/ha), and 150% 
RDF)] across the sorghum growing zones of the country. The salient findings have been summarized as under 
(Table 1). 
 

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

S. 
No. 

Types of sorghum Test entries Checks Locations Promising treatments/entries 

1. Grain sorghum 
(Zone-I North) 

SPH 1606, 
SPH 1609, 
SPH 1596, 
SPH 1615 

CSH 16,  
CSH 23 

Dharwad, 
Parbhani, 
Akola,  
Indore  

SPH 1609 (3147 kg/ha) being at par with 
SPH 1606 (3063 kg/ha) produced 20% and 
39.8% higher yields respectively, over CSH 
16 and CSH 23. Significant response was 
observed up to 100% RDF. 

2. Grain sorghum 
 (Zone-II) 

SPH 1603, 
SPH 1604, 
SPH 1611, 
SPH1596, 
SPH1615, 
SPH 1616 

CSH 16,  
CSH 23 

Udaipur SPH 11611, SPH 1596, SPH 1615 and SPH 
1616 (4446-4791 kg/ha) were significantly 
superior (14.6-18.1% higher) to checks CSH 
16 and CSH 23 (3881-4056 kg/ha). 
Significant response was observed up to 
100% RDF. 

3. Dual-purpose SPV 1820, 
SPV 1822 

CSV 23, 
CSV 15 

Udaipur, 
Indore,  
Palem  

None of the test entries were significantly 
superior to checks However, SPV 1822 
produced 7.9% higher grain yield than CSV 
23. Significant response was observed up to 
100% RDF. 

4. Forage sorghum  
(Single cut) 

SPV 1846, 
SPV 1847, 
SPV 1851 

CSV 21 
F,  
HC 308 

Hisar, 
Pantnagar, 
Solapur, 
Udaipur,  

On mean basis, none of the test genotype 
was superior to check CSV 21 F. However, 
at Solapur SPV 1846 yielded 9.6% higher 
green fodder yield (59.18 t/ha) as compared 
to CSV 21F (54 t/ha). Significant response 
was observed up to 100% RDF. 

5. Forage sorghum  
(Multi cut) 

SPH 1626, 
SPH 1627 

CSH 20 
MF   

Pantnagar, 
Dharwad, 
Solapur, 
Udaipur 

Overall, at Ist cut none of the test genotypes 
produce significantly higher green fodder 
yields, however SPH 1626 produced 23.5% 
higher green fodder yield at Pantnagar and 
35.5% at Solapur during IInd cut. 

6. Sweet sorghum SPSSV 27 SSV 84,      
CSV 
19SS 

Akola, 
Indore, 
Solapur, 
Dharwad 

SPSSV 27 was at par with CSV 19SS, but 
produced 15.6% higher grain and 25.1% 
higher juice yields over SSV 84. This variety 
was 3-4 days early in 50% flowering as 
compared to checks. 

 
2.  Evaluation of sorghum genotypes for pigeonpea intercropping system: Five sorghum genotypes (CSH 16, CSH 
23, CSV 15, and SPV 1616 and local) were evaluated for sorghum+ pigeonpea intercropping system. Based on 
the preliminary results of Indore, Coimbatore and Dharwad, intercropping of CSH 16 with pigeonpea in 2:1 row 
ratio was the most productive (sorghum equivalent yield 4,820kg/ha at Dharwad to 10,356 kg/ha at Indore) and 
profitable (B:C ratio 8.33 at Indore) combination. 
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3. Evaluation of sorghum genotypes for nutrient-use efficiency: Eight sorghum genotypes were evaluated under 
3 fertility levels at 5 locations (Parbhani, Palem, Coimbatore, Udaipur and Dharwad) for their responses to 
nutrient- use efficiency. The genotypes responded up to 100% RDF at Coimbatore and Udaipur and up to 
150% RDF at Parbhani, Palem and Dharwad. Among different genotypes, the NUE at 100% RDF varied in 
order of CSH 14 (7.10 kg grain/kg nutrient) > SPV 1616 (7.01 kg) >CHS 23 (6.77 kg) > CSH 16 (6.50 kg)CSV 15 
(5.66) > CSV 17 (5.54 kg)> CSV 23 (5.32kg) SPV 462 (5.17kg).However, at  150% RDF CSH 16 had maximum 
NUE (6.87 kg grain/kg nutrient) followed by CSH 23 (6.58 kg), SPV 462 (6.55 kg) and CSV 15 (5.98 kg). 
 
4. Conservation tillage and integrated nutrient management: Field experiments were conducted at 5 locations 
(Dharwad, Coimbatore, Akola, Indore and Udaipur) for grain sorghum and at 2 locations (Pantnagar and 
Hisar) for forage sorghum to find out the effect of conservation tillage and integrated nutrient management on 
productivity and profitability.  
 

4.1. Grain sorghum: Reduced tillage (2 harrowing + atrazine at 0.50 kg/ha+1 hoeing+hand weeding) was at 
par with conventional tillage (1Summer ploughing, 2 harrowing+atrazine+hoeing and hand weeding) in 
terms of yields and B:C ratio. Application of 100%RDF through inorganic was more economical (Net 
returns Rs. 28, 797; B:C ratio 2.08) than use of 75% RDF through inorganic+5t/ha FYM (1.87). 
4.2 Forage sorghum: Minimum tillage was at par with reduced and conventional tillage in terms of fodder 
yields but was more economical and fetched the maximum B:C ratio (2.06) followed by RT (1.91) and CT 
(1.86) due to lower cost of production especially reduced cost on tillage operations. Application of 75% RDF 
through inorganic+5t/ha FYM produced the optimum fodder yield. 

 
5. Yield maximization: Field experiments were conducted at 5 locations (Parbhani, Akola, Udaipur, Indore, 
Palem) to find out the maximum yield potential of sorghum with increased fertility, improved genotypes and 
planting geometry. At Parbhani (2859 kg/ha) and Akola (4794 kg/ha), CSH 23 with 150% RDF, at Udaipur 
(4896 kg), and Indore (3798 kg), CSH 1 6 with 100% RDF gave the maximum grain yields. Overall, CSH 16 
with 45x15 cm spacing and 100% RDF (80:40:40 kg NPK/ha) produced maximum grain yield (4,896 kg/ha) at 
Udaipur. 
 
6. Response of micronutrients (Zn and Fe): Field experiments were conducted to find out the response of 
micronutrients (Zn and Fe) in grain sorghum (Dharwad, Coimbatore and Akola) and Forage sorghum 
(Pantnagar, Udaipur, Ludhiana and Hisar). Response of ZnSO4 was more pronounced as compared to FeSO4, 
indicating wider deficiency of former than the later. In Grain sorghum, soil application of ZnSO4 and FeSO4 
each at 15 kg/ha increased the grain yield by 27.2% as compared to no micronutrient application. In forage 
sorghum, application of ZnSO4 at 15 kg/ha in soil followed by foliar spray (0.20%) at 15 and 30 days after 
sowing produced 11.6% higher green fodder yield (61.99 t/ha) as compared to RDF alone (55.45 t/ha). 
 
7. Weed management: Field experiments were conducted at 5 locations (Palem, Akola, Dharwad, Indore and 
Udaipur) to find out the effect of weed management practices and genotypes on weeds, and on yield and 
economics of grain sorghum.  Broad-leaved weeds (Parthenium hysterophorus, Amaranthus viridis, Digera 
arvensis, Commelina benghalensis, Trianthema monogyna) dominated the crop as compared to grasses (Paspalum 
spp., Echinochloa colona, Panicum spp.) and sedges (Cyperus rotundus). Infestation of weeds throughout the crop 
growth period caused 41.3% reduction in grain and 38.9% in fodder yields.  Growing CSH 16 and pre-emergence 
application of atrazine at 0.50 kg/ha followed by 1 hand weeding at 30 days after sowing was the most effective 
and economical (Net returns Rs. 23,797/ha and B:C ratio 3.07) option for higher yields and effective weed 
control in grain sorghum. 
 
Shortfall 
• Inadequate publication of papers on AICSIP Agronomy collaborations. 
• Mauranipur Centre did not send the data, Hisar send late and Deesa very late. 

Parbhani Centre did not conduct experiments on Tillage, Micronutrients and Weed management, Indore 
on Micronutrients, Coimbatore on Weed management and Yield maximization.  

• Dharwad and Akola Centres did not send species wise weed data. 
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• Only Coimbatore, Hisar, Udaipur and Indore Centres send the list of publication. 
• None of the centres send nutrient uptake data. 

 
Looking ahead 
• A strong collaborative AICSIP program on Weed Management, Conservation tillage and Forage sorghum 

will be executed. 
• Relevant technologies developed by different AICSIP Centres during past 5 years in different types of 

sorghum (Grain/dual purpose/forage, sweet sorghum) will be compiled and published. 
• Good research papers based on multi-location AICSIP data. 
 

7. Physiology (SS Rao) 
Trial Ph-1K: Influence of stage of harvesting of sweet sorghum on changes in juice quality, stalk yield and 
biomass in sweet sorghum cultivars, K 2009 
Fresh stalk yield varied from 36.0 to 50.0 t/ha across cultivars and harvesting stages with a mean of 42.0 t/ha. 
Harvesting at 30 days after flowering (DAF) stage gave higher stalk yields than preceding and succeeding 
stages. CSH22SS gave 15% more yield than others and was consistently superior across locations. Significantly 
highest juice yields were realized at 15 DAF (soft-dough) and 30 DAF (hard-dough) followed by a decline at 45 
DAF and 60 DAF. Commercial hybrid CSH22SS gave 13% more juice yield than rest and was consistently 
superior across locations. Mean computed bioethanol yields varied from 878 to 1373 L/ha across cultivars and 
treatments.  Bioethanol yields increased from 15 DAF (990 L/ha) to 30 DAF (1171 L/ha), while, it has declined 
at subsequent stages (45 DAF & 60 DAF). Harvesting sweet sorghum at hard-dough stage (30 DAF) gave 7.0% 
more bioethanol yields, but it was statistically on par with physiological maturity (45 DAF).  

 
Trial Ph-2K: Assessment of sweet sorghum for post-harvest deterioration of stalks and juice quality 
Stalk weight decreased by 20% by 48h (2 days) due to rapid initial moisture loss followed by stable weight until 
120h. As the days from ambient field storage increases, there was an increase in brix content (18.8 – 24.0%). 
The total soluble sugars (TSS) had marginally increased (15.3 to 18.2%) two-days after storage, while reducing 
sugars (RS) had markedly increased from 0.9 to 9.2%. Non-reducing sugars (sucrose content) decreased from 
14.1% (control) to 8.0%. These results suggest that the sugar content in the stalks and their weights can be 
retained up to 2-3 days after harvest in the ambient field storage conditions under the mild-winter conditions of 
November for transporting to biofuel industry. 

 
Trial Ph- 3K: Effect of staggered planting on stalk yield, sugar content and ethanol yield of sweet sorghum for 
increased harvest window 
There was 7 day delay for days to flowering and maturity when planted in 1st week of June than 1st week of 
August. Stalk yields varied from 23.4 to 52.6t/ha across planting dates and cultivars. Differences for stalk yield 
were significant for both plantings and cultivars but not interactions. Stalk yield of 1st June (D1) and 16th June 
(D2) were at par. Interestingly, stalk yield decreased in 1st June (D3), 16th July (D4) and 1st August (D5) 
plantings by 24, 46 and 81%, respectively over 1st June (D1). Commercial hybrid CSH22SS produced 13% more 
stalk yield than best variety SSV74.  

 
The yield of SSV74 and CSH22SS were similar across planting dates. SSV84 produced 7.2% lower stalk yield 
than CSV19SS in staggered plantings. 16th July (D4) and 1st August (D5) plantings produced 56% and 135% 
lower juice yields than 1st June (D1). CSH22SS gave 14% more juice yield than best variety SSV74. Mean total 
sugar yields ranged from 0.88 to 3.23 t/ha across plantings and genotypes. Further more, 16th July (D4) and 1st 
August (D5) plantings gave 71% and 128% lower yields than 1st June (D1). CSH22SS produced 30% more 
sugar yields than best variety SSV74.  

 
Computed bioethanol yields ranged from 480 to 1721L/ha with a mean of 1061L/ha across plantings and 
cultivars. Differences in bioethanol yields were significant for plantings and cultivars but not for interaction. 
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Highest ethanol yields were obtained with 1st June plantings (1421 L/ha). Bioethanol yields among 1st June 
(D1), 16th June (D2) and 1st July (D3) plantings were statistical on par. Interestingly, 16th July (D4) and 1st 
August (D5) plantings gave 65% and 122% lower bioethanol yields, respectively over 1st June (D1). It is 
concluded that planting of sweet sorghum between 1st June and 1st July has resulted in almost similar 
bioethanol yields. This period is the best sowing window for increasing stalk yield and bioethanol yields. Hybrid 
CSH22SS (1285 L/ha) produced 19% more bioethanol yields than best variety SSV74 (1077 L/ha). SSV74 gave 
significantly higher bioethanol yields (20% more) than CSV19SS.  
 

8. Entomology (VR Bhagwat & G Shyam Prasad) 
Introduction: Total 12 trials on AVHT, IVHT, AVT, IAVHT, LC, SFN, MAS-SF, PDRN, and Germplasm were 
evaluated for shoot fly, stem borer, head bug, sorghum midge and aphid for resistance at the pest prone 
locations mainly at Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola, Indore, Surat, and Udaipur. In 
northern part there were early heavy rains, resulted water logging and affected germination. 
 
Shoot fly 

• General trend: The shoot fly incidence was moderate to high (30-95%) under artificial conditions at 
shoot fly prone areas viz; Palem, Dharwad, Parbhani, Akola, Indore, and Udaipur. Most of the places 
fish meal was used for attracting shoo fly and two plantings were exercised to capture optimum 
pressure of shoot fly. Delay planting due to delayed monsoon caused high damage due to shoot fly. In 
Surat the trials were vitiated due to heavy rains. Therefore, observations on shoot fly could not be 
recorded, however the observations on stem borer was recorded on second planting. 

• Grain sorghum: In AHT and IVHT, none of the test entries found better than resistant check IS 2312.  

• Dual-purpose sorghum: In IAVT, none of the test entries found better than resistant check IS 2312. 

• Sweet sorghum: In IAVHT, none of the test entries was better than check. However SPSSV 36 (49.4%) 
recorded moderate resistance. 

• Forage (single-cut and multi cut): In single cut, the entries, SPV 1852, 1847, 2002 and CSV21F recorded 
<44.2% deadhearts and found on par with resistant check IS 2312. In multi-cut trial, none of the test 
entries was superior to resistant check IS 2312.  

• MAS for shoot fly: The MAS entries: RIL 153, MAS 1062-5, 1061-2, 1061-4, 1061-5, 1062-1, 1062-7, 
1076-1, 1083-1, 1109-1, 1261-3,  1264-2 recorded < 48.5% deadhearts, whereas,  the recurrent parents 
20B and KR 192 recorded 52.4-62.8% deadhearts.   

• Shoot fly nursery: The entries PGN 111, NRCSFR08-3, NRCSFR07-5, SUENT 13, SUENT 20, 
SF572R08, NRCSFR09-3, NRCSFR09-4 and SF568R08 found promising against shoot fly damage. 
SUENT 13 will be registered during 2010. 

Overall conclusion 

• None of the test entries in AHT (GS), IVHT (GS) and IAVT (DP) were found better than resistance 
check (IS 2312). The three years data of shoot fly revealed that Palem, Dharwad, Parbhani, Akola, 
Indore and Udaipur centre may be considered as hot spot for shoot fly screening. MAS 1061-2, 1264-1, 
and 1062-1 found to be consistent for three consecutive kharif seasons and across the three locations. 
SUENT 13 will be registered for resistant for shoot fly. 

Looking ahead 

• A strong collaborative AICSIP program for improvement of resistance sources for shoot fly will be 
executed at revalidated hot-spot locations. 

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

• IS 2205 may be utilized as resistant check for forage trials. Since it is performing better than IS 2312 
for shot fly. 
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• To reduce errors and variation in the data, it is suggested that the data of shoot fly may be subjected to 
appropriate transformation before going for ANOVA. 

• The CV (%) may be used as 30%. The susceptible check DJ 6514, CSH 1 or Swarna should be 
considered when it shows >70% deadhearts.  

• Observations on shoot fly may be recorded at phonological stages (e.g. 5th leaf, 7th leaf stage). 

Short fall 

• Publication of papers on AICSIP entomology collaborations. 

• Consistency of data on shoot fly 

 
Spotted stem borer 

• General trend: The stem borer incidence was low to moderate (0-20%) under natural conditions. The 
peduncle damage was relatively severe (10-50%) at Coimbatore, Palem, Dharwad, Indore and Surat. 
The data from Hisar was received but could not consider due to unavailability data on resistant check 
and susceptible check.  

• Grain sorghum: In AHT the promising entries: SPH 1606, SPH 1596, SPH 1615, SPH 1644 and SPH 
1603, recorded < 17% DH. In IVHT, the entries SPV 2022, CSV 15, SPH 1649,  CSH 23, SPV 462, 
SPH 1650 recorded <13% DH and  were on par with resistant check IS 2205.  

• Dual-purpose sorghum: In IAVT, all are on par with resistant check IS 2205. The promising entries are: 
SPV 2018, SPV 2012, SPV 2013, SPV 2017, CSV 15 (< 15%). 

• Sweet sorghum: In IAVHT, the entries test entries SPSSV 41, SPSV 40, SPSSV 42 recorded <20.0% 
and on par with resistant check IS 2205.  

• Forage (single-cut and multi cut): In single cut forage the entries, SPV 2004, CSV 21F and SPV 1846 
recorded damage less than resistant check. In multi-cut forage SPV 2001, CSH 20MF, SPH 1658, SPH 
1660, SPH 1659 and SPH 1627 recorded damage less than resistant check IS 2205 (<10%).   

• Stem borer resistant nursery: The entries PGN 56, LOCAL 8, LOCAL 5  recorded damage less than 
resistant check IS 2205 (< 10%). 

• AICSIP local checks: Lowest DH % was observed in CSV 15, CSV 17 and SPV 1616  

• Pest and disease resistant nursery: The entries SUENT 8, SUENT 9, IS 14332 (< 5%DH) were 
promising. 

• F4 population for stem borer resistance nursery: The progenies (PSV 56 X IS 94014) - 8, 11, 3; (PSV 51 x 
IS 94014) - 7, 2, 4, 3; (Palem 2 x SPSBR 94017) - 3, (I 12 x ICSV 93046) - 14, 38, 4, 13 and (M 35-1 x 
SPSBR 94017) - 7 are promising. 

• Overall conclusion: Five in AHT (GS), six in IVHT (GS), and five in IAVT (DP), three entries in sweet 
sorghum trials were found promising. Three in single cut, six entries in multi-cut were found promising. 
Five progenies in F4 generations will be advanced. The selections from north Indian (PGN 56, LOCAL 
8, LOCAL 5) were found promising. The centre Coimbatore, Palem, Dharwad, Indore, Surat and Hisar 
may be considered for stem borer evaluation. 

Looking ahead 

• A strong collaborative AICSIP program for improvement of resistance sources for stem borer will be 
executed at truly hot-spot locations. 

• To reduce errors and variation in the data, it is suggested that the data of stem borer may be subjected 
to appropriate transformation before going for ANOVA. 

• The CV (%) may be used as 30%. The susceptible check DJ 6514, CSH 1 or Swarna should be 
considered when it shows >20% deadhearts. 

• The centre Coimbatore, Palem, Dharwad, Indore, Surat, Hisar, Hyderabad, and Merrut may be 
considered for stem borer evaluation.   
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Short fall 

• Publication of papers on AICSIP entomology collaborations. 

• Consistency of data on stem borer. 

 
Ear head bug 

• General trend: The population ear head bug was low to moderate (10-25 nos/panicle) at milk stage. The 
incidence was recorded at Coimbatore, Palem, Parbhani and Indore. The damage was higher at Palme 
and recorded at the scale of 4-9.   Total six trials were evaluated for ear head bug resistance. The five 
entries (AHT-GS), six each from IVHT-GS, IVAT-DP, and IVHT-SS were found less attacked by ear 
head bug. In forage trials nine from single cut and six from multi-cut trials were found relatively less 
attacked by head bug.  

• Overall conclusion: Sorghum ear head bug is an occasional pest in kharif. Only few centers reported its 
occurrence. However the entries which showed less susceptibility towards ear head bug will be re-
looked for its consistence performance. 

• Sorghum midge: The incidence of sorghum midge was confined to Coimbatore and recorded damage up 
to 3 scale. Two locations viz Coimbatore and Dharwad are known for midge prone locations. The 
efforts will be made to develop resistance sources for midge through collaborative programme. 

• Sugarcane aphid: The aphid incidence is generally known in Rabi season. However, Indore and Rahuri 
recorded infestations in Kharif season. Indore recorded 40% damage in the AICSIP trials. The 
incidence at Rahuri was relatively low.  

 

9. Pathology (Ashok Gadewar & TG Nageshwar Rao) 
Introduction: Total 8 trials (AHT, IVHT   of grain, dual purpose, sweet sorghum, fodder, PDRN) were 
evaluated against earhead & foliar diseases in endemic areas (Palem, Coimbatore, Dharwad, Akola, Parbhani, 
Surat, Udaipur and Pantnagar) spread over three sorghum growing zones.  

 
General trend: Grain mold incidence at Dharwad  was very high as compared to other places. On the contrary at 
Palem, Coimbatore and Akola the grain mold appearance & incidence was optimum. At Dharwad ergot was 
rampant in sweet sorghum. t Surat ergot was recorded in all the trials but not in severe form. The severity of 
foliar diseases in test entries at Udaipur was not optimum though the checks contracted severe infection. 
Pantnagar as well as Dharwad had optimum disease load as indicated by appearance of disease severity in 
susceptible checks as well as local checks. At Akola a very few foliar diseases were recorded but severity was 
high in case of sooty mold. Downy Mildew was recorded at Dharwad only.. 

 
Grain sorghum: In advanced hybrid trial SPH 1635 was resistant equivalent to resistant checks B58586 and IS 
14332, followed by SPH 1603 and SPH 1637. These entries need to be retested. Entries in initial varietal and 
hybrid trial SPH 1647, SPH 1650, SPH 1652, SPV 1616, SPV 462, SPV 1999, SPV 2019, SPV 2022 and other 
behaved equal to resistant check. Under advanced hybrid trial and   initial varietal and hybrid trial no entry 
had indicated susceptible reaction to Downy mildew and all were at par with resistant check QL3. In both the 
trials ergot incidence was ~16 to 17 per cent. In AHT entries SPH 1609, SPH  1615, SPH 1629, SPH 1637, SPH 
1635 had <5.3 incidence whereas in IVHT entries SPH 1651, SPH 1650, CSH 23, SPH 1654, SPH 1649, SPH 
1648 recorded less than 6 per cent incidence. Major foliar diseases were anthracnose, leaf blight and Zonate leaf 
spot with a severity index between 4.6 – 6. Rust was maximum at Dharwad. No entry was resistant against 
Zonate leaf spot at national level considering three centres namely Dharwad, Udaipur, and Pantnagar. 
Antracnose resistance was recorded in SPH 1637, SPH 1635, SPH 1615(2),SPH 1634, CSH 16, SPH whereas 
leaf blight resistance was recorded in SPH 1603, SPH 1609, SPH 1596, SPH 1615, SPH 1629 (<3) 

 
Dual-purpose sorghum: Test entries SPV 1870, SPV 1820, SPV 1822, SPV 2016, SPV 2012, SPV 2014, SPV 
2013 were found resistant against GM, at par with IS 14338 out of 19 entries. Ergot incidence was less than 10 
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per cent, therefore resistant, in SPV 1820, CSV 15, SPV 1870, SPV 1871, SPV 1862, SPV 2017 and downy 
mildew was less (<5%) in SPV 1820, SPV 1870, SPV 2011, SPV 2012, SPV 2015, SPV 2016, CSV 23, SPV 2018. 
Foliar diseases rating ranged from ~ 4 – 5.5. Most resistance against anthracnose was observed in SPV 1862, 
SPV 1871, SPV 1822(2), SPV 2011, SPV 2014 whereas entries SPV 1870, SPV 1871, SPV 2016 and SPV 
1822(2), SPV 2011, SPV 2013, and SPV 2016 were resistant against leaf blight and Zonate leaf spot 
respectively. 

 
Pest disease resistant nursery- GMRP 97, GMRP 90, GMRP 108, GMRP 12, GMRP 106,  GMRP 216 had been 
observed to have resistance rating (3) against grain mold. Downy mildew resistance was recorded in GMRP 97, 
BY (S-GM), GMRP 90, IS 2312, DJ 6514, B 58586 (R-GM), NRCSFR06-2 but no ergot resistance was observed 
in any of the entry. Similarly no resistance was recorded against leaf blight. Resistance to Zonate was recorded 
in  GMRP 90 and GMRP 108 and anthracnose resistance was observed in GMRP 97, GMRP90, GMRP 108, 
GMRP  106 and others. 

 
Fodder sorghum- In AVT Single cut trial carried at two locations namely Udaipur and Pantnagar, leaf blight 
was not recorded at Pantnagar however anthracnose and Zonate was recorded at both the places. None of the 
entries showed resistance against three diseases but moderate resistance was observed in SPV 1846, SPV 1860, 
SPV 1852(2), SPV 1851(2), SPV 2008 against anthracnose, and against leaf blight and Zonate were SPV 1855, 
HC 308, CSF 21F, SPV 2002, SPV 2003 and SPV 1860, SPV 2006, SPV 2008, SPV 2010, SPV 2027 respectively. 
Multi cut trials were also carried at these locations. Leaf blight was recorded at Udaipur only and no entry 
showed resistance. Anthracnose resistance was observed in SPH 1656, ASPH 1657, SPH 1622, SPH 1658, SPH 
1659. Zonate leaf spot was maximum at Pantnagar and entries had no resistance but moderate resistance was 
observed in SPH 1656, SPH 1657, SPH 1622, SPH 1658 and SPH 1659  and at Udaipur except local check no 
other entry contracted disease..  

 
Sweet sorghum- Entries screened at four locations (Palem, Coimbatore, Akola & Dharwad ) under advanced 
varietal & hybrid trial against grain mold indicated resistance in SPSSH 30, SPSSH 32, CSH 22SS and SPSSV 
43. Seventeen out of 18 entries were resistant against downy mildew and ergot was rampant at Dharwad and 
only local check showed resistance and only SPSSV 42, SPSSV 41, CSH 22SS, SPSSV 43 showed moderate 
resistance. As far Foliar diseases are concerned Zonate leaf spot resistance was observed in SPSSH 30 only. Leaf 
blight resistance was observed in SPSSV 27(2), SPSSH 30, SPSSV 40, CSH 22SS and resistance entries for 
anthracnose were SPSSV 27(2), , SPSSV 40, and CSH 22SS .  

 
Variability in anthracnose pathogen- Extreme variability in anthracnose pathogen Colletotrichum sorghi was 
recorded using differential. Only two isolates and three differentials were used yet one isolate could infect only 
one differential at 3 leaf stage but both the isolates infected all the differentials at 6 leaf stage. 

 
Overall conclusion: It is important to locate resistance against grain mold in region I and II however evaluation 
against all the diseases including ergot and downy mildew at Dharwad needs to be important as conditions for 
appearance of the diseases are favourable. The data in all the trials indicates that multiple resistance in single 
cultivar is difficult but combination of resistance and moderate resistance can be achieved.   

 
Looking ahead: Concept of multiline varieties may be explored in view of absence of multiple resistances. 
Variabilty studies on anthracnose fungus can be upscaled looking results obtained this year. 
 

10. Nucleus, Breeder seed production & DUS (VA Tonapi & M Elangovan) 
During 2009-10, 272.38 q breeder seed was produced against the BSP-I allocation of 74.65 q.  There was 
shortfall in the production for CSV 15 (1.0 q) at Mauranipur, JJ 1041 (0.73 q) at Indore.  However, the shortfall 
for CSV 15 was nullified with higher production of the same at DSR.  A total of 643 kg nucleus seed was 
produced against the allocation of 652 kg.   
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The centre-wise allocation for nucleus seed production and tentative allocation for breeder seed production 
(with 2008 DAC indents as base) has been made for production in centres across 13 AICSIP locations. 
 
DUS testing of nine candidate varieties for second and six candidate varieties for first year in kharif and one 
candidate variety for second year in rabi was completed and data submitted to PPV&FRA, New Delhi.  Fifty 
four advanced lines and 42 advanced genetic materials were characterized for 33 DUS traits in kharif and rabi 
seasons, respectively to identify materials protection with PPV&FRA. 

 
Farmer participatory seed production was taken up to multiply new varieties (CSV 17, CSV 23, CSV 24SS, CSH 
20MF, CSH 22SS) for popularization, licensing and commercializing. 
 

11. Front-line demonstrations (Rajendra Chapke) 
During kharif 2009, 254 frontline demonstrations (FLDs) on sorghum were organized in 29 districts across the 7 
different sorghum growing states viz., Maharashtra, Karnataka, Madhya Pradesh, Andhra Pradesh, Rajasthan, 
Gujarat and Tamil Nadu. Latest sorghum cultivars (SPSH1148, CSV20, CSV23, CSH23 and CSV17) were 
commonly undertaken along with the AICSIP’s cultivars which were compared with farmers’ cultivar as local 
check to evaluate and demonstrate their performance in farmers’ fields at different locations. 

 
Demonstrated sorghum cultivars were: SPSH1148, CSV20, CSV23, CSH23, CSV17, PJ1430, SU1080, JJ1022 
and CO(s)28 gave more grain yields ranged from 12% to 67% excluding at Udaipur region. The stover yields 
ranged from 1% to 64% over the local check. On an average, the demonstrated cultivars could earn net returns 
of Rs.17,955/- on the cost of Rs.10,970/- per ha, which is  56.21 per cent more than the local check where the 
average net returns was Rs. 11,494/- per ha on the cost of Rs.10,178/- per ha. 
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Zonation pattern under AICSIP 
 
 
Based on the decision of 39th AGM, held at RVSKVV, Indore new scheme of zonation is to be 
followed is given below: 
 
Grain sorghum 
 
S. No Earlier Zone New Zone AICSIP centres 

 
Kharif 

 
1 Zone I Zone I South Kovilpatti, Coimbatore, Palem  
2 Zone III Zone I North Udaipur, Deesa, Hisar, Pantnagar, 

Meerut, Mauranipur 
3 Zone II  Zone II (No change) Dharwad, Parbhani, Akola, Surat, 

Indore, Phaltan 
 

Rabi 
 

1 Shallow –
Medium soil 

Shallow –Medium soil Tandur, Bijapur, Rahuri 

2 Deep soil or 
Irrigated 

Deep soil or Irrigated 
(No Change) 

 
 
 
Forage Sorghum: North zone and South zone (No Change) 
 
 
Sweet Sorghum: Whole country as single zone 
 
 
Note: Meerut (mainly for forage sorghum) and Phaltan (mainly for sweet sorghum) are the new 
AICSIP centres approved during XI plan. 
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Draft policy on nutritious cereals  
(Sorghum, pearl millet & small millets) 

 
N Seetharama & B Dayakar Rao 

 
 
The coarse cereals group includes millets and maize. Millets are classified as major millets such as 
sorghum (great millet), pearl millet, finger millet and small millets such as proso millet, kodo millet, 
foxtail millet and barnyard millet. The Millets are mainly grown in Deccan plateau, central and 
western India apart from few patches in northern India. These regions form both the main production 
as well as consumption belts in India. They are nutritionally superior than other fine cereals such as 
rice and wheat for many components, and at par with the rest. Hence, this cereal group is known for 
their role as a shield against food and nutritional insecurity at least in these production and 
consumption centers. They are better known as Nutritious cereals.  
 
Sorghum and pearl millet are also excellent fodder sources. These crops are sustaining the cattle 
population especially in dry tracts which are otherwise with no known alternate fodder source. 
However, despite their significance, their cultivation area and production has come down over the 
past three decades on many fronts as reflected in their declining consumption demand. 

Status 

 Kharif sorghum occupied an area of 3.01 m.ha. producing 3.06 m.t. with an average 
productivity of 1017 kgs/ha in TE 2008-09. The rabi sorghum was cultivated in 4.64 m.ha 
however, produced only 3.92 m.t. mainly because of relatively lower productivity of 974  
kgs/ha. The penetration of hybrids is very significant during kharif, and negligible during 
rabi.  Total sorghum area is 8.07 million ha in TE 2008-09. Sorghum is grown mainly in 
Deccan plateau and central India. Maharashtra, Karnataka, Madhya Pradesh, Gujarat, 
Andhra Pradesh, Rajasthan & Tamil Nadu are important sorghum cultivating states. 

 The pearl millet cultivation cultivated on an area of 9.5 m.ha with production at 8.26 m.t. (in 
2007-08). The average productivity was 1030 kgs/ha. During 2007-08, the area under finger 
millet cultivation was 1.39 m.ha. with the average productivity of 1552 kgs/ha. India 
produced 2.15 m.t. of finger millet.  The pearl millet and finger millet cultivation is 
concentrated in Deccan plateau and western parts of India. Importantly Rajasthan, Gujarat, 
and Maharashtra states having largest area under pearl millet cultivation. Karnataka, Tamil 
Nadu and Maharashtra are cultivating finger millet largely.  Minor millets are also important 
in tribal and hilly areas. 

 Three major sorghum producing states are Maharashtra (4.03 m.t.), Karnataka (1.81 m.t.), 
MP (0.59 m.t) and Andhra Pradesh (0.47 m.t.) in 2007-08. Rajasthan topped the list by 
producing 4.22 m.t. of pearl millet followed by Uttar Pradesh (1.33 m.t.) and Gujarat (1.31 
m.t). As far as finger millet production is concerned, Karnataka was the largest producer (1.50 
m.t, followed by Uttarakhand (0.18 m.t.) and Tamil Nadu (0.18 m.t.)  

 The decrease in area under cultivation during kharif sorghum is higher (3.140 per cent per 
annum) than rabi sorghum (0.73 per cent per annum) over more than past three decades 
(1970-2008). On production front also, kharif sorghum suffered a decline (1.46 per cent per 
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annum) than rabi sorghum which grow by 0.50 per cent per annum. But the productivity of 
kharif sorghum grown slightly at a higher rate (1.58 per cent per annum) than rabi sorghum 
(1.24 per cent per annum). The relatively higher productivity of kharif sorghum cultivars and 
the higher proportion of kharif hybrids to total kharif sorghum area (about 85 per cent) 
contributed to the higher growth in productivity.  

 The cultivation area of both pearl millet and finger millet has also declined. However, the 
slide in finger millet area (2.01 per cent per annum) was more than that of pearl millet (0.87 
per cent per annum) during past three decades. The growth in productivity of pearl millet 
(1.96 percent per annum) moderately offset the effect of slide in area on the production of 
pearl millet and kept it at positive growth trajectory (1.18 per cent per annum). However, the 
decline in area under finger millet impacted the production negatively (0.32 per cent per 
annum reduction) despite the positive growth in yield (1.72 per cent per annum). Among the 
millets (sorghum, pearl millet and finger millet) the finger millet suffered a huge area loss as 
well as production loss. 

 Generally the Millets consumption is declining at national level. But primary surveys show 
that the consumption of these cereals is either  stagnant or even increased in some districts. 
The sorghum consumption increased in districts of Mahabubnagar of Andhra Pradesh (64 per 
cent), Bijapur of Karnataka (29 per cent) and Ahmednagar of Maharashtra (46 per cent) 
during 1994-2000. The pearl millet consumption, during the same period, increased in districts 
of Ahmednagar of Maharashtra (11%), and Jodhpur of Rajasthan (41%). The finger millet 
consumption in Kolar district increased by 5% during 1994-2000. So these nutritious cereals 
are gaining regional importance as staple food.  

 The PDS system supplies the fine cereals such as rice and wheat at a heavily subsidized price. 
These cereals are believed to occupy the traditional place of these millets. But our analyses 
indicate that the total cereals consumption itself is declining and hence the consumption 
demand for these millets is also declining. The PDS might have achieved its objective of food 
security by the way of supplying of rice and wheat at cheaper price. But it has not ensured 
the nutritional security of masses as replacing the   nutritionally superior millets from the 
food basket.  

 There is a large market potential for value-added/processed foods from coarse cereals than 
merely selling raw grain or flour. For example the health mix / health food with ingredients of 
coarse cereals are fast picking up in some urban markets.  

 The coarse cereals are traditionally grown for fodder supply also. The good quality fodder 
from rabi sorghum helps the farmer to feed his cattle in the fodder-short (early) kharif season. 
Also, the new practice of summer sorghum cultivation aiming at good quality fodder (apart 
from clean grain) is emerging in Nanded and Akola (Maharashtra) and in Karnataka and 
Tamilnadu. It is established from past studies that the farmers are allocating certain 
minimum land area for sorghum cultivation for fodder purpose. However, the absolute 
acreage that farmers allocating for fodder cultivation is coming down with the increase in the 
productivity of sorghum cultivars. 

 Sorghum is fast emerging as an industrial raw material in a range of industries such as poultry 
and animal feed, ethanol production, starch manufacturing, etc. It is estimated that the total 
industrial demand of sorghum was 1.62-1.82 m.t. in 2001-02 and the future demand of the 
same is projected at 7.18 m.t. in 2012. The poultry feed and animal feed manufacturing 
industries are major users of sorghum grain. They are also including pearl millet in very small 
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proportions in poultry feed. The sorghum grain is mixed up to 10% in the feed. Hence the 
sorghum is effectively uses as industrial raw material. 

 Another promising avenue for sorghum grain is potable alcohol production. The sorghum 
grain based alcohol costs (Rs16-19/litre) and compares with that of molasses based alcohol (Rs 
16-23/litre). In the wake of the shrinking area and production of sugarcane and the urge for 
production of superior quality alcohol from grain source the sorghum grain can become a 
potential raw material. Even the rain-affected molded sorghum grain can be used for ethanol 
production. The sweet sorghum stalks juice is possible complementary raw material to 
molasses. The cost of production of ethanol from sweet sorghum is Rs 0.56/litre costlier than 
that from sugarcane molasses. If molasses is purchased from outside the factory. The cost 
difference would be higher (Rs 3.86/lit) if the factory has its own source. The government is 
implanting its policy on blending of ethanol with petrol is a phased manner. In first phase it 
covers 8 states and 3 UT’s. In the current phase (2004-05) it will be implemented in 4 more 
states. Also the percentage of blending would be increased from 5 per cent to 10 per cent in 
the second phase. The estimated demand of ethanol for blending with 8000 million litres of 
petrol (that is currently consumed) is 300 million litres in initial years and may reach 500 
million litres in second phase (at 10% blending rate). Though with the current installed 
capacity the alcohol industry could meet this demand, the future demand would exert 
pressure on molasses raw material. But the declining production of sugarcane, necessitated for 
alternate/complimentary raw material. At this juncture, sweet sorghum could effectively co-
exist with sugarcane molasses. 

 It is also important to note the prospects for use of coloured grains types during kharif that 
are more resistant to molds; sweet grains are useful for manufacture of feed grains and 
alcohol. 

Future outlook  
The cultivation of coarse cereals is confined to regions where the possibility of cultivation of other 
crops is ruled out. This is because of poor soil fertility-water-production environment. Hence in the 
future it will continue so.  
 

 Despite the growth in irrigation availability and potential, dependence on rainfed/monsoon 
agriculture is featuring the Indian agriculture. This necessitated the stabilization of crop 
yields under marginal production environment and variable rainfall conditions. Often the 
millets cultivation is characterized by the yield variability and instability. Hence imparting 
the yield stability and reduce the variability through development of suitable genotypes is 
most prioritized goal of crop improvement research. 

 In an effort to exploit the full potential of kharif sorghum cultivars, the focus should be on 
targeting the kharif sorghum cultivars in favorable production environment with superior 
production technology. Elsewhere fodder and dual purpose types are better suited. 

 The rabi sorghum grain is of superior quality food grade compared to rain affected poor 
quality kharif sorghum grain. The rabi sorghum grain is entirely used for consumption 
purpose. Hence the consumption demand for rabi sorghum probably stalled the sliding area 
under rabi sorghum though moderately. It is likely to continue in the future.  

 The trend of allocating a minimum land area for fodder cultivation may not be zeroed as the 
fodder demand is continuing especially in the wake of increasing demand for animal products. 
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With the ever increasing demand for milk and milk products, the demand for dodder and 
grain (for feed manufacturers) would go up. Because majority of farmers feeding fodder with 
little concentrate or even only fodder so the demand for fodder will keep on increasing. 

 Generally, on cultivation front, the following actions are suggested. 

1. Product-specific breeding programmes, 

2. Development of a strong seed supply network 

3. Stabilizing returns in rainfed farming systems 

4. R&D on industrial uptake of these grains 

 A major reason quoted for decreasing area under coarse cereals cultivation is its low 
profitability and hence competitiveness against their competing crops. Coarse cereals are 
mainly grown in under dry land conditions and with lesser input usage; therefore they are not 
in a position to take advantage of input subsidies (fertilizers, irrigation, seeds etc) as like 
competing crops. The competing crop such as oil seeds (soybean, castor, groundnut, etc) and 
commercial crops such as cotton are enjoying both input as well as output subsidies. 
Encouraging the higher input usage in nutritious cereals cultivation by the way of extending 
input subsidies to their cultivation is suggested. Also, since the coverage of hybrids is very 
good in case of both pearl millet and sorghum, subsidy on hybrid seed may be given to small 
farmers. 

 The profitability of the cultivation of coarse cereals is mainly depending upon their output 
price. But fixation of MSP of these crops is not done rationally. The MSP in not fixed for each 
crops based on its cost of cultivation. Instead the MSP is fixed for the group of coarse cereals. 
This also reduces the profitability of coarse cereals cultivation. The MSP should be fixed 
based on individual crop’s cost of cultivation. 

 Many a times the actual market prices are lower than the government announced MSP, and 
in some cases there are hardly any takers. Hence government intervention is sought as and 
when the market price goes below MSP and to ensure that farmers are getting a fair price for 
their produce. 

 The inclusion of coarse cereals in PDS only as a supplement to rice and wheat should be 
seriously pursued is to be seriously pursued in the areas where it is preferred cereal and 
consumed largely. Very little or no coarse cereals procured for PDS. These procurements are 
irregular and made in very few locations such as Maharashtra in the past. The PDS supply of 
sorghum should be made immediately after its harvest/procurement as sorghum has 
storability problem.  Also, people prefer millets during winter (cooler season). As the quality 
of sorghum grain deteriorates quickly, it should be distributed within three months of its 
procurement. After three months regular rice and wheat supply may be resumed. 

Crop utilization front 
The following actions are suggested. 

1. Collaborative efforts with National Institute of Nutrition to characterize nutritive value 
of germplasm and released genotypes. 

2. Providing choices to the end users in terms of nutrient specific grain type (for human as 
well as for animal)   
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To encourage the processing industry involving the value-addition concessions in the form of 
subsidies/tax exemption in procurement of raw material, production and marketing spheres and tax 
holidays should be given. 
 
Following actions are suggested as far as ethanol industry, using sorghum grain and sweet sorghum as 
their raw material.  

1. Fixing remunerative price for molded sorghum grain and sweet sorghum stalks (crop 
insurance may also be considered). 

2. Concessions/subsidy in the form of capital subsidy, procurement of machineries and 
marketing, and for community driers.  

3. Working out modalities of contract farming with buy-back arrangement. The mutually 
agreeable terms and conditions for both farmers and industry should be worked 

4. A tax holiday of at least 3-5 years for processing industry 

 

Marketing front 

1. Identifying the needs of end-users (human and animal) and deficiencies in the present 
market scene.  

2. Characterizing the product specific niche areas, demand scenarios and linking the 
producer. 

3. The coarse cereals export in general, and sorghum export in particular has no 
comparative advantage in international markets as international price is lower than 
domestic sorghum price. However, the domestic sorghum price could effectively bring 
down by reducing the cost of transportation, freight and per unit cost of production 
through production efficiency and technological innovation. Economic zones may be 
identified based on the criteria of having comparative advantage.  For example, sorghum 
grown in rice-fallows can yield >8.0 tonnes / ha in Coastal Andhra Pradesh.  There is 
much scope to exploit such opportunities in throughout eastern India. 

4. There exists a scope for exporting small quantities of sorghum to neighboring countries, 
as these countries are finding these commodities relatively expensive in the international 
market. Export of value added/processed products of coarse cereals can be promoted 
rather than export of raw grain, which has less price advantage in the long-run. 
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Report on AICSIP-DSR Network Sub-projects  
S. Audilakshmi, VR Bhagwat & N Seetharama 

 
The long felt need for organizing network basic and strategic research projects is now possible with 
provision of XI plan. Many of biotic and abiotic stresses are governed by minor genes influenced by 
environments. The concentrated efforts by smaller dedicated teams are required to make dent in such 
difficult aspects. Such compact teams involving 3 to 4 scientists/centers for each specific activity may 
deliver the national public good in short time.  Following three main sub-projects were formulated and 
work was initiated during 2009-10. 
 

A. Enhancing resistance to biotic stresses and to enhance product quality in sorghum.  
B. Accelerating development of parental lines for making better hybrids.  
C. Breeding for nutritionally improved sorghum with special reference to elimination of anti-

nutritional factors and bio-fortification for human health, and stover quality for making better 
fodder. 

 

Enhancing resistance to biotic stresses and to enhance product quality in sorghum 
The project envisages dealing with biotic and quality traits which are governed by minor genes with low 
heritability, and much affected by environmental factors. There are 11 activities in this sub-project 
dealing with major pests, diseases and grain and stover quality. Shootfly resistance is planned to be 
tackled through molecular breeding and wide hybridization. Very little work has been done on aphids and 
shootbug which are gaining economic importance especially due to climate changes. Grain and stover 
quality is being improved to benefit farmers, and starch and animal industry. Identifying superior 
genotypes for food products and developing suitable processing technology is one of the important aspects.    

Progress made during 2009-10   
Biotic stresses 

• Thirty four varieties were evaluated for mite damage rating (1-9) under natural field conditions.  
Over two locations, seven varieties (SPV 2025, SPV 2015, SPV 2013, DJ6514, IS 2312, IS 2205, IS 
18551) recorded mite damage rating  of 1-2 (on a scale of 1-9, where 1 = resistant and 9= 
susceptible) (Drs V Rajaram and Rote).  

• In molecular breeding for shootfly resistance, DNA extraction of individual plant is in progress in 
two back-cross populations (BC2F1) (Dr SP Mehtre).  

• For introducing shootflty resistance from wild species, hybrids of Sorghum bicolor with S. 
usamabarense, and S. hewisonii were produced.  

• Successful results were obtained (0-300 seed set per panicle) when pre- treated pollen of three wild 
relatives, S pupureocereceum, S usumberance, and S versicolor were used to cross male sterile lines of 
Sorghum bicolor (Dr KBS Visarada).  

Grain quality 
 To widen the genetic base of rabi MS line, exotic germplasm was crossed with rabi lines. Out of the 

advanced generation, three good grain quality exotic derivatives were used for conversion using 
CMS line 104A, (Dr. Prabhakar) and advanced in rabi 2009-10.  

 Also, using 3 rabi varieties, new Ms lines were developed, and these B lines are now being 
evaluated for yield during rabi 2009-10 (Dr. Biradar). Selections for grain and yield traits will be 
completed by rabi 2009-10.  

 Grain mold resistance in kharif genotypes was being incorporated by crossing coloured resistant 
sources and 300 F3 were advanced (Dr. S Rakshit).  
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 Initial studies showed the range of amylose in the 30 germplasm lines was 23 to 30 %, where 
GP102 had 30% and GP110 had 23% amylase (Dr. S. Audilakshmi). 

 
 
  
 
 
 
 
 

Fig. 1: Seed set observed in inter-specific cross between 27A X IS18903 

Stover quality 
 Stover quality was improved by irrigating crop 7 days before harvest ( HCN was reduced to 68.2 

ppm HCN) when compared to  (i) irrigating  at 14 days (96.2 ppm HCN) and  (ii) irrigating  at 21 
days (139.6 ppm HCN) before harvest, respectively (Dr. Tiwana). 

Food processing 
 Sorghum and wheat could be blended in 40:60 ratio and subsequently multigrain atta having 

wheat, bajra, ragi and soybean was developed.  
 The dough and roti  from  different combinations of flours of sorghum, wheat, finger millet, pearl 

millet and soybean were used for  quality analysis.  
 The dough from composite flours has good viscosity and the mean diameter of the roti was 24.2 

cm as compared to 22.4 cm rabi sorghum flour.   
 Flakes, vermicelli and pasta were prepared in bulk and the nutrient analysis is in progress  (Dr CV 

Ratnavathi) 

Targets for 2010-11 
The detailed proposed targets for 2010-11 for each activity/scientist are given in Table 1.  
 
Biotic stresses: Selections for shootfly resistance will be made with DNA markers in BC2F1 populations. 
The F1s obtained from inter-specific crosses for improving shootfly resistance will be advanced depending 
on the seed set. Physico-chemical mechanisms of resistance to sucking pests will be studied. Screening 
technique for mite resistance will be developed.  
 
Grain and stover quality: Rabi MS lines will be developed with bold grain and their combining ability for 
grain yield assesses. Protocol for assessing ethanol fermentation efficiency will be developed. Brown midrib 
lines will be used in developing superior forage lines. 
 

Accelerating development and testing of parental lines for making better hybrids  
The project envisages improving elite parental lines especially 296 for grain quality and maturity, for a 
specific trait, developing photo-insensitive dual purpose sweet sorghums, high yielding saline tolerant dual 
purpose varieties, and genetic and molecular mapping for fertility restoration on Maldandi cytoplasm in 
sorghum. 

Progress made during 2009-10  
 F0 seed was developed from crosses of 296 B with bold grain MS lines and early MS lines (Drs RB 

Ghorade and Hariprasanna).  

      
     27A        X      IS18903 

    
   27A        X   IS18903Ver 
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 Thirteen promising entries were identified for grain, stover yields and quality from the F6 breeding 
line, and 18 crosses were developed from superior lines for biomass and juice quality (identified 
from 282 sweet sorghum genotypes obtained from DSR) and elite lines SSV 84 and SPSSV 6 A (Dr 
K Ganesamurthy).  

 35 germplasm lines were screened under 5 levels of sodium chloride salinity (0, 5, 10, 15, 20 dS/m2) 
in petri-dishes lined with filter paper moistened with saline solutions of required salinity. The 
genotypes E169, 172, 176, and 177 are least sensitive to salinity for root length, and E169, 174, 
176, and 177 are least sensitive for shoot growth (Dr. HS  Talwar). 

Targets for 2010-11 
BC2 will be raised for developing early maturing 296 B and bold grain   296B. raising F1 and F2 of crosses 
made from photo period insensitive sweet sorghum lines. Physiological and biochemical basis of salinity 
tolerance in sorghum will be worked out. 
 

Breeding for nutritionally improved sorghum with special reference to bio-fortification for 
human health and stover quality 
In this project, developing sorghum lines with superior nutrition value is one of the aspects. The yellow 
sorghums which are good for treating jaundice patients are to be improved for grain and stover yield. 
Developing innovative health food from sorghum is one of the objectives of this sub-project. Also,  the 
impact of organic farming practices on soil properties, plant growth, yield, quality and net returns of rabi 
sorghum based cropping sequence will be assessed. 

Progress made during 2009-10 

• Phytic acid was evaluated in 125 and it ranged from 2.4 to 6.7mg/100g.The lowest percent of 
phytic acid was observed in CSH 16, CSV 13, and RS 29 (Dr. CV Ratnavathi).  

• Ethanolic extracts of six genotypes of sorghum (IS-2275, IS-3549, IS-2617, IS-3532, IS-2687, and 
IS-40112) were screened for antioxidant properties. IS-3532 showed highest radical scavenging 
activities of 89%, and correlated with the total phenolic and flavonoids. Their consumption may 
be useful in combating diseases. 

• 200 genotypes were analyzed for zinc and iron content and four superior lines with high iron and 
zinc content were identified for the crossing programme to incorporate the traits in elite 
background.  

• A total of 24 germplasm collections of yellow pericarp sorghum were made from various parts of 
Southern Telangana Zone. These lines were evaluated during kharif 2009 and 4 lines were found to 
be promising for grain yield, which are being used for effecting the crosses.   

• Two rabi sorghum varieties of Northern dry zone of Karnataka viz., Atharga Kempu Jola and 
Sakkari Mukkari Jola were tested along with M 35-1 for flaking. The variety Atharga Kempu Jola 
was identified for its good flakes quality (Dr G Sajanar). 

Targets for 2010-11 
Analysis of grain micronutrients in the grains produced on F1 (F2 seeds) for further advancement. 
Analysis of 100 genotypes for dietary fibre, phytic acid, free phenolics, bound phenolics, trolox equivalent 
antioxidant capacity (TEAC) will be done and short listed. Studying antioxidant in identified pop 
varieties from Bijapur. 
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Table 1: Progress made (2009-10) and targets for 2010-11 in AICSIP- DSR Sub-project “A. Enhancing resistance to biotic stress & product quality in sorghum” 
 

S 
No 

Project 
Activity 

SPC CSM CS (Loc) Role Targets 2009-10 Progress made Targets 2010 

A-1 
  
  
  

Marker-
assisted 
improvement of 
sorghum hybrid 
parents for 
shoot fly 
resistance  
  
  
  

SP Mehtre, 
Parbhani 

R 
Madhusudhana 

R 
Madhusudhana 

Introgression of glossiness (gl) 
and trichome density (tr) QTL 
from donor IS 18551 into kharif 
B lines (296B, 27B) for 
improved shoot fly resistance.  

Recurrent parents 296B, 
27B,  and donor parent 
IS18551 have been sown for 
hybridization. The crop is in 
flowering stage. Genotyping 
will be carried out once the 
lab is established.  

F1 seed development through crossing. Development of the seed of 
BC1F1 and BC2F1 
generation of each 
recurrent parent 
background  

SP Mehtre, 
Parbhani 

Introgression of glossiness (gl) 
and trichome density (tr) QTL 
from donor IS18551 and RILs 
derived from (BTX623 X IS 
18551 , 296 B x IS18551) into 
rabi B lines 7B, 116B, 104B, 
8B and 1409 B and kharif MS 
lines AKMS 14 B and PMS 
28B for improved shoot fly 
resistance. 

Development of back cross 
populations of each recurrent 
parent background targeted 
for shootfly resistance QTL 
viz, glossiness (Gl) and high 
trichome density (Tr).  

Two back cross populations (BC2F1) each of four 
recurrent parents sown in late rabi (Jan, 2010) 
with its respecitve recurrent parents. DNA 
extraction of individual plant is in progress, all 
back cross populations will be screened with 
linked SSR marker asociated with shoot fly 
resistance QTLs. Heterozygous plant will be 
crossed with respecive recurrent parent for 
advancing generation. 

Development of the seed of 
BC3F1 generation of each 
recurrent parent 
background; and F1 raised 
for kharif MS lines 

VR  Bhagwat Evaluate QTL introgressed 
lines for shoot fly resistance; 
quantify the effects, Identify 
new mechanisms and sources 
of resistances, quantify relative 
magnitude of the component 
traits in imparting resistance. 

    Evaluate 30 QTL 
introgressed lines for shoot 
fly resistance. 

Gowri Sajjanar, 
Bijapur 

Introgression of glossiness (gl) 
and trichome density (tr) QTL 
from donor IS18551 into rabi   
new R lines for improved shoot 
fly resistance. 

 Production of F1s between 
new R lines and resistant 
donor IS 18551. 

 Three R lines viz., RS 29, AKR 150, and C43 are 
being crossed with resistant donor to produce F1s 
during rabi 2009.  

Development of the seed of 
BC1F1 and BC2F1 
generation of each 
recurrent parent 
background.  

A-2 Inter and intra-
specific 
variation in 
shoot fly 
species in 
sorghum 
  
  
  

T Hussain, 
Udaipur 

A.Kalaisekar A.Kalaisekar 1. Morphological 
characterization, variation, 
species delimitaion.  

 i) Collection of shoot flies 
from different geographical 
locations and hosts. 

Shoot fly specimens were collected from 
Hyderabad location (kharif, DSR farm). Adequate 
number of specimens (50 nos.) were dried and 
preserved for further studies. 

1.Collection of shoot flies 
from different geographical 
locations and hosts. 

2. Preparation of identification 
tool 

ii)  Selection of morphological 
characters from collected 
specimens. 

i) Seven stable taxonomic characters for 
Atherigona soccata were identified viz. 
dorsocentral setae, antennal insertion, palpi 
shape & size, cross vein, fore femur, scutellar 
setae and achrostichal setulae. 

2.Selection of 
morphological characters 
from collected specimens. 
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S 
No 

Project 
Activity 

SPC CSM CS (Loc) Role Targets 2009-10 Progress made Targets 2010 

  
  
  

     ii) Male - female morphological features were 
identified for easy separation. Female with dull 
grey head and thorax; pale yellow abdomen. Male 
with darker features. 

3.Identification of 
specimens into different 
species. 

Shekharappa, 
Dharwad 

Field collection of shoot fly 
sample from station and 
farmer's field.  

Collection of shoot flies.  No report Collection of shoot flies.  

T Hussain, 
Udaipur 

Field collection of shoot fly 
sample from station and 
farmer's field. 

Collection of shoot flies.   samples collected. Selection of morphological 
characters from collected 
specimens and preparation 
of identification tool.   

DG Daware, 
Parbhani 

Field collection of shoot fly 
sample from station and 
farmer's field.  

Collection of shoot flies.  No report received Collection of shoot flies.  

V Rajaram, 
Kovilpatti 

Field collection of shoot fly 
sample from station and 
farmer's field.  

Collection of shoot flies.  No report received Collection of shoot flies.  

A-3 
  
  
  
  

Improvement of 
sorghum MS 
lines for grain 
quality (mainly 
grain moulds) 
to suit industrial 
uses  
  
  
  
  

M. Y. 
Kamatar,Dha

rwar 

TG Nageshwar 
Rao 

TG Nageshwar  
Rao 

 Screening of newly evolved 
derivatives for resistance to 
GM in high rainfall areas. 
  

 To screen 47 advanced 
entries at hot spots in 
Shimoga, Hassan , Dharwad 
and Kolhapur. 
  

Out of 25 lines tested, 12 entries viz., 219A X CB 
29, 219A X CB 33, 219A X CB 32,   BN 1309-
R07, BN 1314-R07, BN 1316 R07, BN 1320R07, 
BN 1324 R07, BN 1325 R07 were found resistant 
with a mould score of <4 on 1-9 scale in all the 
locations tested. 
  

  Collection of germplasm  
lines and evaluation for 
resistance to grain molds at 
high rainfall area.  
  Multiplication of available 
grain mold resistant lines  

MY Kamatar Hybridization of superior 
derivatives with colour genetic 
stock.  

No information received No report No information received 

Sujay Rakshit Breeding for colour grain mold 
resistance lines. 

Advancing F3s. 34 lines with coloured and non-coloured grain and 
340 F3 families of 36 crosses are being grown in 
the field. Fresh crosses are being attempted. 

1.Generation advancement 
and selection among the F3 
families; 2. Attempting fresh 
10 crosses among coloured 
grain lines;  
3. Characterization of 
parental lines; 4. Diversity 
studies among the lines; 5. 
Grain mould response of 
selected lines. 

RB 
Ghorade,Akola 

Selections & advancement of 
segregating material in  2009R, 
2010(K&R). 

Advancement and selections 
in F3. 

  57  individual plant selections were made on the 
basis of  visual assessment  and TGMR in F3 
generation of 4  B X R crosses.  

The promising selections 
will be planted and 
screened under epiphytic  
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S 
No 

Project 
Activity 

SPC CSM CS (Loc) Role Targets 2009-10 Progress made Targets 2010 

condition & resistant 
material will be selected & 
advanced to the succeeding 
generations  i.e F4 & F5.  

A-4 
  
  
  
  

Evolution of 
high yielding, 
suitable 
sorghum 
varieties with 
resistance / 
tolerance to ear 
head midge for 
late / normal 
sowing 
conditions. 
  
  
  
  

K 
Sankarapand

ian 

G Shyam 
Prasad 

K 
Sankarapandian, 

Koilpatti 

Development of midge 
resistance / tolerance  
sorghum. 
  
  

To take up crossing program 
for midge resistance. 
  
  

44 crosses were made using 6 resistant sources 
and 5 improved lines.  

1.Raising of F1 (summer 
crop and advancement of 
material to F 2 

 In the rabi 2010, 44 F2 cross combinations 
received from Kovilpatti will be screened under 
bombarded condition and single plant selection 
for midge resistance and yield will be made. 

2.Making  of crosses in 
Rabi 2010-11 at 
ARS,Kovilpatti, and 
Hyderabad. 

 In rabi 2010, 44 F2 cross combinations received 
from Kovilpatti will be screened under bombarded 
condition and single plant selection for midge 
resistance and yield will be made. 

  

Shekarappa Evaluation and selection of the 
midge resistance/ tolerance  
material. 

Screening & selection of 
midge resistant material. 

  1.Screening of F2 at 
Dharwad (hot spot) in rabi 
2009-10 under natural 
conditions. 

G Shyam 
Prasad 

1.  Development of new midge 
resistance / tolerance lines. 

Provided 6 lines resistant to 
midge. 

No midge infestation found at Hyderabad and 
Tandur under field conditions. 

Making  of crosses in rabi 
2010-11 at DSR, 
Hyderabad. 

2.  Evaluation and selection of 
the midge resistant material. 

  Evaluation of crossed progenies yet to be 
initiated. 

Screening of F2 at Kovilpatti 
(hot spot) in rabi 2009-10 
under natural conditions.  

A-5 
  
  
  

Improving 
sorghum for 
mite resistance 
  
  
  

Rote, Surat VR Bhagwat BD Jadhav, 
Surat 

Development of mite 
resistance / tolerance lines. 

Collected new resistance 
sources for mite. 

Local germplasm collected and multiplied. These 
lines will be evaluated in the next season. 

Developed  new resistance 
sources for mite. 

V Rajaram, 
Kovilpatti 

Evaluation and selection of the 
mite resistant/ tolerant  
material. 

Preliminary evaluation of 
available materials done for 
mite resistance at 
Coimbatore. 

1)Thirty four varieties evaluated for damage rating 
(1-9) under natural field conditions. 2). Eight 
varieties: SPV 1616, SPV 2025, SPV 2015, SPV 
2013, DJ6514, IS 2312, IS 2205, IS 18551, and 
COS 28 lines showed 1- 2 damage rating. 

Evaluated 100 lines  for 
mite resistance at 
Coimbatore and Kovilpatti. 

Rote, Surat Evaluation and selection of the 
mite resistant/ tolerant  
material 

Preliminary evaluation of 
available  materials done for 
mite resistance at Surat 

1) Forty five varieties were screened under field 
conditions on 1-9 damage rating.  2) 18 varieties: 
SPV 462, SPV 2025, SPV 2020, SPV 2015, SPV 
2013, SPV 1871, SPSSV 30,  35, 39, 40, 
41,42,43, IS 2312, IS 2205, DJ 6514, IS 18551, 
and GJ 38  recorded 1-2 damage rating  damage. 
3) MSH 51 was found susceptible to mite under 
field conditions. (4) It is also noted that there was 

Evaluated 100 lines  for 
mite resistance at Surat. 
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S 
No 

Project 
Activity 

SPC CSM CS (Loc) Role Targets 2009-10 Progress made Targets 2010 

increase in mite population after spraying of 
cypermethrin. This also needs verification. 

VR  Bhagwat Evaluation  of the mite 
resistant/ tolerant  material 

Provided  seeds of test 
entries to Surat and 
Coimbatore/Kovilpatti for 
screening. 

No mite infestation observed at DSR under field 
conditions.  

Developed screening 
technique for mite 
resistance. 

A-6 
  
  

Characterizatio
n of new 
resistance 
sources for 
sucking pests 
of sorghum 
  
  

SS Ambekar, 
Parbhani 

B Subbarayudu B. Subbarayudu To  study mechanisms of host 
plant resistance and identify 
resistant genotypes. 

Crossing  Aphid  and shoot 
bug resistant lines with elite 
lineslines. 

The resistant sources, KR191, KR196, C43, and 
CSV 8R are grown in  rabi 2009-10 to facilitate 
crossing with elite lines. 

Identifying Physico- 
chemical traits for 
resistance to sucking pest. 

SS Ambekar, 
Parbhani 

To breed the improved 
resistant genotypes for shoot 
bug and aphid during kharif 
and rabi using resistance 
sources ( KR 191, KR 196, C-
43, and I 12) 

Evaluate advanced breeding 
lines for aphids resistance. 

About 320 lines developed at SRS, MAU, 
Parbhani were screened against  ahpids and the 
lines PM 86B, PM 62-1B, KR-123, KR-191, KR-
125, KR-132, NLS-100, Hadgoan local,KR 354 R, 
M 35-1,X 9808, KR-196 showed high level of 
tolerance. 

 F2 was raised and 
evaluated for aphid 
resistance. 

AP Biradar, 
Bijapur 

To evaluate and investigate the 
role of phenolic acids imparting 
resistance to shoot bug and 
aphids in sorghum. 

 Yet to be planned.  -   

A-7 
  
  
  

Wide 
hybridization in 
sorghum to 
improve biotic 
stresses  
  
  
  

Gowri 
Sajjanar, 
Bijapur 

S.V. Rao Gowri Sajjanar, 
Bijapur 

Transfer resistance genes into 
the elite cultivated germplasm 
through cross-pollination.  

 1.Initiation of wide 
hybridization through cross 
pollination for transfer of 
shoot fly resistance into elite 
genotypes. 

 1. Planting will be taken up to produce F1s 
between wild species and cultivated elite 
genotypes during summer 2010. 

 F1s developed between 
elite and wild species and 
compatible crosses will be 
identified and advanced to 
BC1F1 and F2. 

2. Selection in F4 derivatives 
of wide crosses. 

2.  61 F4 interspecific derivatives from two crosses 
were planted during late rabi 2009-10 at Bijapur. 
Plant/progeny selections are being made for 
shoot fly resistance traits . 

 Selections made in F4 and 
which were advanced to F5 
will be evaluated for shoot 
fly resistance.  

S V Rao Maintaining wild species 
germplasm, crossing and 
introgression, compatibility 
studies, support to other 
groups. 

Produce hybrids among the      
eusorghums and use in 
bridge crossing 

Produced hybrids with S. usamabarense and S. 
hewisonii and 61 derivatives are under evaluation. 

Maintaining wild species 
germplasm, crossing and 
introgression with other 
para sorgums and bridge 
crossing combinations, 
compatibility studies, 
support to other groups. 

KBS Visarada Compatibility studies on 
interspecific  hybrids. 

To overcome possible pollen-
pistil inhibtion and obtain 
seed set. 

Pre-treated pollen (3 treatments) from 6 wild 
relatives was used for pollination on  9 male 
sterile lines. Sucessful results were obtained (0-
300 seed set per panicle) when treated pollen of  
3 wild relatives, S pupureocereceum, S 

1. To grow the F1 and 
seeds set after controlled 
pollinations. Morphological 
characterization of the 
above and F2  progeny  
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usumberance and S versicolor were used. plants;  to attempt more 
crosses.    

Sameer Kumar, 
Tandur 

Crossing  and introgression for 
transfering resistant gene. 

 Selection in F4 derivatives of 
wide crosses. 

 A total of 61 F4  inter-specific cross derivatives of 
2 wide crosses were planted during rabi 2009-10 
at Tandur. Selections will be done for traits 
associated with SF resistance. 

Screening derivatives for 
shootfly resistance. 

A-8 
  
  

Genetic 
alteration of 
starch quality in 
sorghum 
  
  

Narpinder 
Singh, 

Amritsar 

S. Audilakshmi S. Audilakshmi Identifying superior lines for 
amylose/amylopectin lines, 
developing new mutant lines 
having high 
amylose/amylopectin lines. 

Evaluation of 30 germplam 
lines for amylose: 
amylopectin ratio. 

Initial studies showed the range of amylose in the 
30 germplasm lines  was 23 to 30 %. GP102 had 
30%,  and GP110 had 23% amylose. 

Re-evaluating germplasm 
lines for 
amylos/amylopectin ratio. 

IK Das Identifying superior lines for 
high ethanol fermentation 
effieciency lines. 

Evalution of yeast cultures for 
ethanol fermentation from 
sorghum grain. 

 Isolated five yeast cultures for evaluation for 
ethanol fermenttation. 

Characterized yeast 
isolates, standardized 
fermentation protocol, and 
tested sorghum genotypes 
(grain) for ethanol 
fermentation efficacy . 

Narpander 
Singh, Amritsar 

Evaluating parents, F4 and M4 
for amylose content, 
geletinzation, viscosity. 

No target for 2009-10.   Evaluating germplasm lines 
for starch quality. 

A-9 
  
  

Development of 
good combining 
‘B’ lines 
endowed with 
Maldandi grain 
quality traits  
  
  

B.D.Biradar, 
Bijapur 

Prabhakar B.D.Biradar, 
Bijapur 

Generation advancement, and 
selections for grain quality  & 
yield traits. 

 Evaluation and selection in 
newly derived B lines. 

 Newly derived B lines are being evaluated during 
rabi 2009. Selections for grain and yield traits will 
be completed. 

 Conversion of 5-6 best B 
lines will be completed up 
to the stage of BC3.  

G.M.Sajjanar, 
Bijapur 

Combining ability studies of 
selected lines. 

 Production of F1s between 
selected B lines and testers. 

 F1s between selected B lines and testers will be 
made during summer 2010. 

 Full set of F1s between 
selected B lines and testers 
will be completed  

Prabhakar Conversion of derivatives of 
good grain quality exotic 
germplasm to MS lines and 
studying their combining ability. 

 Conversion of 3 good grain 
quality exotic derivatives to 
CMS line 104A  in BC2 and 
crossing with 2 R lines for 
combining ability studies. 

 Three good grain quality exotic derivatives were 
used for conversion onto CMS line 104A and 
advanced in rabi 2009-10. 

   Conversion of 3 B lines 
will be completed up to the 
stage of BC3 

A-
10 
  
  
  
  
  
  
  

Development of 
superior single-
cut forages and 
improvement of 
forage 
sorghums for 
yield and HCN 
quantity by 
agronomic 

Tiwana, 
Ludhiana 

Aruna C Aruna C Development of forage 
sorghum varieties with 
improved shoot fly resistance 
and yield. 
  

To initiate crossing between 
the forage lines and shoot fly 
resistant sources.  
  

HC 308 was crossed with  sweet sorghum and 
brown mid-rib lines to improve the quality of 
fodder. Forage lines were crossed with shoot fly 
resistant sources, IS 18551 and ICSV 705 to 
incorporate shoot fly resistance. F1s were grown 
during rabi 2009. 
  

1. To grow large F2 
population of the crosses 
made and to make 
appropriate selections in 
each cross.  
2. To make new crosses 
involving forage lines, 
brown mib and sweet 
sorghum lines.  
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  means 
  
  
  
  
  
  
  
  

Tiwana,  
Ludhiana 

Evaluation of HCN content in 
different agronomic post 
harvest practices. 
  
  

 To study the effect of 
agronomic practices such as 
irrigation, nitrogen and 
harvesting stage on the HCN 
content of sorghum. 
  
  

The highest HCN content observed at 50 DAS 
was 172.7 ppm which was reduced to 88.3 ppm 
at 75 DAS and 42.9 ppm at 100 DAS. 

 To observe HCN content in 
sorghum as influenced by 
nitrogen levels (5 levels) 
under different drought 
stress periods (4 periods). 

The crop irrigated 7 days before harvest had 68.2 
ppm HCN as compared to 96.2 and 139.6 ppm 
with last irrigation applied at 14 and 21 days 
before harvest, respectively. 

  

HCN content was highest (126.4 ppm) with 125 % 
of the recommended dose of nitrogen. The 
corresponding figures at 100 and 75 % of 
recommended nitrogen dose were 107.5 and 70.1 
ppm.  

  

Pahuja SK, 
Hissar 

Development of forage 
sorghum varieties with 
improved resistance to stem 
borer  
  
  

1.  Screening and selection in 
F2s and F4s made in previous 
years. 

1. Screening and selections done. 1. Screening against stem 
borer will be made further in 
the selected crosses and 
best single plants will be 
selected for further crossing 
and advancement. 

2.Making new F1s among sus 
x resi and res x sus parents 
  

2. Thirty five  new crosses made as per the 
objectives 
  

 2. Seed received from DSR 
after further selection and 
advancement will be 
screened at Hisar. 
3. Fresh crosses will be 
made as per the objective 
of the sub project. 

Modi, Surat Development forage varieties 
with improved yield 

Parents planted to effect F1. Experiment got vitiated due to floods.  Crosses will be made 
between the single cut 
forage lines and germplasm 
to improve fodder yield. 

A-
11 
  
  
  
  
  

Processing 
Technology for 
Innovative 
ready to eat 
foods from 
sorghum 
  
  
  

D Malathi, 
Coimbatore 

CV Ratnavathi CV Ratnavathi To evaluate the quality and 
recovery scale up testing of 
multigrain atta/rotis/extruded 
products  

Preparation of multi grain 
atta, rotis, extruded products 
(vermicelli and pasta) in bulk 
quantity. 

Sorghum and wheat could be blended in 40:60 
ratio and subsequently multigrain atta having 
wheat, bajra, ragi and soybean was developed. 
The dough and roti  from  different combinations 
of flours of sorghum, wheat, finger millet, pearl 
millet and soybean were used for  quality 
analysis. The range of starch in the combinations 
varied from 52 -63, fat  from 1.8 to 2.7 and protein   
11to 14.% . The dough from composite flours has 

Effect of binding agents (2) 
(natural and synthetic) to 
sorghum flour or rawa  (3 
genotypes ) on the dough 
and roti quality, texture and 
properties of extruded 
products.  
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good viscosity and the mean diameter of  roti was 
24.2 cm. as compared to 22.4 cm of rabi sorghum 
flour.  Flakes, vermicelli and pasta were prepared 
in bulk and the nutrient analysis is in progress.  

D Malathi, 
Coimbatore 

Standardization & 
Development of  ready to eat 
foods from sorghum. 

No target for 2009-10.   1. Preperation of quick 
cooking rice from sorghum; 
2. Preparation of ready to 
eat (rice) from sorghum 

UD Chavan, 
Rahuri 

Selection and standardization 
of suitable variety for niche 
products like (flake, extruded, 
hurda and pop sorghum). 
  
  

 Selection of suitable variety 
for hurda and standardization 
of protocol for hurda 
preparations. 
  
  

Sorghum genotypes (20) collected from various 
regions which are generally used for hurda 
purpose. 

Selection of suitable variety 
for pops and 
standardization of protocol 
for pops preparations  

Twenty genotypes were sown in rabi 2009-2010 
and harvested at soft dough stage for hurda 
preparation.  

  

Parameters were standardized for roasting the 
sorghum grains and nutritional quality analysis is 
in progress for hurda preparation. Best genotype 
will be identified. 

  

Sankarapandian, 
Kovilpatti 

MLT of promising lines, 
generation advancement and 
selection for niche food 
products (flake, hurda and pop 
sorghum). 

Raising 29 elite lines and 
taking biometric observation 
on grain size, quality. 

Grains of the 29 lines were sent to Dept. of 
Processing, TNAU, Coimbatore for evaluation of 
hurda of flakes and popping sorghum. 

Preparation and evaluation 
continued. 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 39 of 156 

 
Table 2: Progress made (2009-10) and targets for 2010-11 in AICSIP- DSR Sub-project “ B. Accelerating development and testing of parental lines for making 

better hybrids”  
 

S 
No 

Project 
activity 

SPC CSM CS (Loc) Role Targets 2009-10 Progress made Targets 2010 

B-1 
  
  
  
  
  

Line 
improvement of 
mega parental 
line 
  
  
  
  
  

RB Ghorade, 
Akola 
  
  
  
  
  

Hariprasanna 
  
  
  
  
  

RB Ghorade, 
Akola 

Improvement of 
296 B lines for 
grain size and 
luster. 

 Kharif 2009: Crossing of 296 B 
with selected donor parents viz. 
MS- 27B, MS 70B , IMS 9B to 
obtain F0 seed .  

 296B crossed with donor parents  MS- 
27B, MS70B , and IMS 9B  facilitated 
and F0 seed developed. 

The resulting BC1of above  mentioned  
crosses will be grown and will be back 
crossed with recurrent parent, 296B to 
obtain BC2.  

    Rabi 2009: Growing F1 plants 
and crossing of F1 plants with 
recurrent parent MS 296B. 

The F1 of above mentioned crosses were 
grown and will be crossed with recurrent 
parent , 296B. .  

Similarly, BC3 will be obtained by 
crossing BC2 with recurrent parent  
MS – 296B. 

SS Ambekar,       
Parbhani 

Improvement of 
104 B lines for 
grain quality. 

Crossing of 104 B with selected 
donor parents viz. MS- 20B, 
PMS- 23B & PMS-90B to obtain 
F0 seed. 

 104 B cross with donor parents PMS 
20B, PMS- 23B & PMS 90B were 
facilitated and F0 seed developed. 

The resulting BC1 of above mentioned 
crosses will be grown and will be 
backcrossed with recurrent parent 
104B to obtain BC2 

    Growing F1 plants and crossing of 
F1 plants with recurrent parent 
MS- 104B. 

The F1 of above mentioned crosses were 
grown and will be crossed with recurrent 
parent 104B.  

Similarly, BC3 will be obtained by 
crossing BC2 with recurrent 104B. 

Hariprasanna To improve 296 
B for early with 
RS 29 

1. Evaluation of available 296B 
derivatives for earliness 
2. To make new crosses of 296B 
with early sources 

1. about 300 derivatives of 296B in 
different generations are being raised 
during rabi 2009-10  to evaluate for 
earliness. 
2. Three early B lines and 296B have 
been planted for effecting fresh crosses. 

1. Backcrossing of selected 
derivatives with earliness to 296B, and 
raising of backcross generations 

        2. Raising of F1, backcrossing of 
selected F1s with earliness to 296B 
depending upon the phenotype 

B-2 
  
  
  

Utilization of 
new 
germplasm for 
development of 
photo-
insensitive 
dual-purpose 
sweet 
sorghums 
  
  
  

Ganesamurthy, 
Coimbatore 
  
  
  

Umakanth 
  
  
  

 K. 
Ganesamurthy 
  

Selections and 
further 
advancement of 
segregating 
material for 
varietal 
development 
  

i) Germplasm and advanced 
breeding stocks evaluated for 
desirable dual purpose and sweet 
sorghum traits.  

i) Identified 13 promising entries for 
grain, stover yields and quality from the 
F6 breeding lines (advanced from the 
materials received from DSR under dual-
puprose sorghum breeding network 
programme)  for further evaluation.  

i) The identified 13 promising entries 
are to be evaluated for their yield and 
quality at different locations in larger 
plots. ii) Selections are to be carried 
out in the F2s of the fresh crosses 
made during summer 2009. 

ii) Hybridization of promising lines 
with elite lines and  raising of F1s 
of  the crosses.  

ii)  18 crosses were developed  from 
superior lines for biomass and juice 
quality (identified from 282 sweet 
sorghum genotypes obtained from DSR) 
and elite lines SSV 84 and SPSSV 6 A. 

 i) Raising the F1s and F2s of the 
crosses made during 2009 and 
individual plant selection. ii) Effecting 
fresh crosses involving superior sweet 
sorghum lines. 

Umakanth Development of i) Hybridization of promising i) Around 70 germplasm lines are  Raising the F1s of the new crosses 
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  hybrid parental 
lines 
  

sweet sorghum B and R lines with 
elite lines and  raising of F1s of  
the crosses.  

being evaluated for various characters 
during rabi  2009-10.  A total of 20 
crosses generated  during the year and 5 
crosses were shared with Coimbatore 
during kharif 2009 for further 
advancement.  

made during 2009-10 and 
advancement of segregating 
generations. 

ii) Pooling of available A,B and R 
lines with dual-purpose and sweet 
sorghum traits.  

ii)  Around 35 pairs of dual-purpose 
sweet sorghum A/B lines and 35 R lines 
have been pooled for production of 
experimental hybrids. 

Evaluation of around 50 new 
experimental hybrids for traits of 
interest 

B-3 
  

Identification of 
saline tolerant 
sorghum 
genotypes 
  

HS Talwar 
  

ML Soni, Bikaner 
  

HS Talwar and 
M Elangovan 
  

Screening and 
basic studies 
  

(i) Establishment of chloride-
dominant saline microplots at 
DSR. 

(i)    During kharif 2009, salinity 
microplots of 4 levels of chloride 
dominant salinity (non-saline, 4, 8 and 12 
dS/m) were established and tested by 
growing the genotypes with variable 
tolerance to salinity. 

1. Evaluations of elite lines in saline 
patches in Bikaner & Annamalai in 
field conditions and in plots / 
microplots filled with saline soil at 
Hyderabad 

(ii)          Screening of sorghum 
genotypes and  germplasm lines 
for salinity tolerance. 

(ii)   35 germplasm lines were screened 
under five levels of sodium chloride 
salinity (0, 5,10,15, 20 dS/m2 ) in petri-
dishes lined with filter paper moistened 
with saline solutions of required salinity. 
The genotypes E169, 172, 176, and 177 
are least sensitive to salinity in root 
length and E169, 174, 176, and 177 are 
least sensitive on shoot growth. 

2. Physiological and biochemical basis 
of salinity tolerance in sorghum 

B-4 
  

Genetic and 
molecular 
mapping for 
fertility 
restoration on 
maldandi 
cytoplasm in 
sorghum 
  

B.D.Biradar, 
Bijapur 
  

Madhusudhana 
  

BD Biradar, 
Bijapur 

Genetic 
analysis of 
fertility 
restoration on 
maldandi 
cytoplasm 

Development of F1s for genetic 
analysis 

 Two crosses between maldandi 
cytoplasm source and its restorers are 
made. 

 The F1s will be evaluated &advanced 
to F2. Back crosses will be made 

Madhusudhana Molecular 
mapping and 
identification of 
markers linked 
to fertility 
restorer genes 
on maldandi 

     Seed of F1s sown at DSR along with 
A, B and R parents for their genomic 
DNA extraction and molecular 
characterization 
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Table 3: Progress made (2009-10) and targets for 2010-11 in AICSIP- DSR Sub-project “ C. Breeding for nutritionally improved sorghum with special reference to 

elimination of anti-nutritional factors and bio-fortification for human health, and stover quality”. 
 

S  
No 

Project 
activity 

SPC CSM CS (Loc)  Role Targets 2009-10 Progress made Targets 2010 

1 Breeding for 
nutritionally 
improved 
sorghum with 
special 
reference to 
biofortification 
and yellow 
sorghum 
  
  

 Nagesh 
Kumar, 
Palem 
  
  

Hariprassna 
  
  

Hariprsanna Incorporating desirable levels 
of Iron and Zinc 

1. Analysis of replicated data of 
200 genotypes for grain 
micronutrients. 
2. Identification of potential donors 
with high iron and/or zinc contents.  
3. Making crosses involving 
potential donor parents for grain 
Iron and/or Zinc.  

1. Replicated data of 200 genotypes were 
analysed and superior genotypes were 
shortlisted. 
2. Potential donors for high grain Iron and Zinc 
contents were identified for crossing 
programme.  
3. Four donor parents for grain Iron/Zinc were 
planted along with elite cultivars for effecting 
crosses during rabi 2009-10. 

1. Raising of F1s between 
micronutrient donor parents and elite 
lines. 
2. Analysis of grain micronutrients in 
the grains produced on F1 (F2 seeds) 
for further advancement. 
3. Initiation of RIL development. 

Nagesh 
Kumar, 
Palem 

Yellow pericarp sorghum 
improvement, MLT of 
promising lines  

Collection and evaluation of yellow 
pericarp sorghum germplasm lines. 

A total of 24 germplasm collections of yellow 
pericarp sorghum were made from various 
parts of Southern Telangana Zone. These 
lines were evaluated during kharif 2009 and 4 
lines were found to be promising, which were 
sown during rabi 2009.  

F1s and F2s raised and selections 
made. 

Vaishali 
Agte, Pune 

Micronutrient analysis of 
grains, analysis of yellow 
pericarp lines for 
pharmaceutical properties 

1. Characterisation of sorghum 
grain samples for micronutrients. 
2. Confirmation of results of 
extreme genotypes.  

1. Grain samples of seleced 200 genotypes 
were characterised for grain micronutrients. 
2. Analysis of fresh samples of genotypes with 
extreme values is under progress for 
confirmation of results.  

1. Confirmation of previous year's 
result with respect to extremes and 
parental lines of mapping populations. 
2. Grain analysis of selected yellow 
pericarp lines for nutritional and 
antinutritional properties. 

3 Processing 
Technology 
for Innovative 
health foods 
from sorghum 
  
  
  

TS 
Chandra, 
Chennai 
  
  
  

CV 
Ratnavathi 
  
  
  

CV 
Ratnavathi 
  

To identify sorghum rich in 
antioxidants and functional 
properties. 
  

Analysis of 100 lines for phytic 
acid, flavan-4-0ls,nitrosilides and 
antioxidant activity. 
  

Phytic acid was evaluated in 125 genotypes 
which include 60 released parental lines, 
varieties and hybrids and 65 germplasm lines.  
Among these genotypes, phytic acid ranged 
from 2.4 to 6.7mg/100g.The lowest percent 
phytic acid was observed in CSH 16, CSV 13, 
and RS 29. 
  

 1.Analysis of 100 genotypes for 
dietary fibre, phytic acid, free 
phenolics, bound phenolics, trolox 
equivalent antioxidant  capacity 
(TEAC) will be done and short listed 
promising entries will be sent to IIT, 
Chennai for further studies. 
2.Foods of 15 promising entries will be 
screened for  dietary fibre, free 
phenolics, bound phenolics and TEAC 
activity and the food samples also will 
be given for further studies on 
antioxidants and individual phenolic 
acids. 
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TS 
Chandra, 
Chennai 

Effect of millet and sorghums 
rich in anti oxidants, whole 
grain diet or subcomponents 
on human health idetified. 

Analyses of 6 varieties of sorghum 
and 6 of millets for free radical 
quenching antioxidant activity and 
estimation of phenolics and 
flavonoids to find whether they are 
correlated or not.  

 Ethanolic extracts of  6 genotypes of sorghum 
(IS-2275, IS-3549, IS-2617, IS-3532, IS-2687, 
and IS-40112) and 7 varieties of millets viz. 
kodo millet (market variety and GPKU 3), 
finger millet (CO 13, GPU 26, GPU 28 and HR 
911) and barnyard millet were screened for 
antioxidant properties by DPPH quenching by 
UV Vis and ESR. Kodo millet, finger millet 
CO13 and sorghum IS-3532 showed highest 
radical scavenging activities of 92, 91 and 89%  
respectively and correlated with the total 
phenolic and flavonoids. Their consumption 
may be useful in combating diseases. 

Include 15 sorghum varieties pre –
screened at the Sorghum Institute for 
detailed study on antioxidant activities 
by other methods to evaluate hydroxyl 
radical, nitric oxide quenching etc  and 
identify the principal phenolic 
components by HPLC and other 
methods .Repeat the tests on food 
items prepared at Sorghum Institute 
for retention of the antioxidant and 
nutraceuticals after the  food 
processing .  

Gouri 
Sajanar, 
Bijapur 

Standardization of varieties 
for niche products (flake and 
pop sorghum). 

 Evaluation of rabi sorghum 
varieties for flaking. 

To identify the suitable variety for good flaking, 
2 rabi sorghum varieties of Northern dry zone 
of Karnataka viz., Atharga Kempu Jola and 
Sakkari Mukkari Jola were tested along with M 
35-1 for flaking. The variety Atharga Kempu 
Jola was identified for its good flakes quality. 

Testing  genotypes for flaking and 
popping traits. 
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Pest scenario in sorghum - Kharif 2009 
VR Bhagwat & G Shyam Prasad 

 

Summary 
 

Very low infestation (< 10%) of shoot fly was observed and stem borer infestation (25-40%) was 
moderate to severe in Tamil Nadu. In Andhra Pradesh, local variety PSV-1 was planted in most of 
these areas. There was moderate infestation of shoot fly <30%. The stem borer infestation was 
moderate (<20 % DH). The dry spell experienced incidence of sugarcane aphids and head bug in 
scattered forms. In Karnataka, especially, in Dharwad district, the incidence of shoot fly ranged from 
15 to 35% deadheart. The per cent damage due to stem borer ranged from 17 to 30%. In Marathwada 
region of Maharashtra the shoot fly dead hearts (19-46 %) stem borer (3-19%) and shoot bug (5-18%) 
were recorded In Vidarbha region the  incidence of shoot fly was minimum (5%). The leaf injury due 
to stem borer was recorded up to 7%. Late sown crop suffered with midge damage (<6%). Most of the 
farmers planted JK 22, CSH 16, Proagro Mahindra, PVK 809, and Mahyco 51. In Madhya Pradesh 
the attack of shoot fly was noticed up to 35-45% and stem borer up to 10-15 percent  In the later 
stage of crop  due to attack of stem borer,  bunchy top  was observed in 15-20 percent crop plants. 
The ear-head pests Calcoris angustatus and Nazara viridula was noticed on crop up to 30-45 %. The 
panicle head worm and Helicoverpa armigera infested up to 15-20 percent crop plants. In south 
Gujarat, there was heavy rain during July and prolonged dry spell during August and September. 
However the crop condition was poor due the water logging conditions at initial stage and moisture 
stress in later stage of the crop. The shoot fly incidence was moderate (25- 45%) in local variety GJ 
42. Stem borer infestation started in August and continued till October. It was moderate to heavy 
infestation. Stem borer deadhearts was 10.7- 23.5 %. Leaf injury (24.0 to 41.2 %) and peduncle 
damage (7.4 to 20.8%) recorded in the local variety GJ 42. Mite incidence was light to moderate 
starting from second fortnight of September to November. The incidences of Aphid, Pyrilla, shoot 
bug, midge, ear head bug and ear head worm was negligible. In Rajasthan, due to less and erratic 
rainfall, major sorghum growing belts were affected badly. Shoot fly infestation recorded was in the 
range of 30-40% and stem borer 10%. In Haryana, there was no incidence of shoot fly in sorghum.  
The stem borer infestation was moderate to high ranging from 18.0 to 46.0 per cent deadheart 
formation.  
 

Pest scenario in sorghum 
 

Overall scenario:  Delay monsoon caused short fly infestation up to 45% in sorghum crop. The stem 
borer especially in southern zone noticed about 40%. It shows that southern zone was more affected 
with stem borer infestations than northern zone. The aphid damage was noticed where there was dry 
spell especially in Vidarbha region of Maharashtra (25nymphs/sqcm). Midge damage (6%) was 
observed in late son crop in vidarbha region.Among the ear head pests Calcoris angustatus and Nazara 
viridula was noticed (30-45%) in Madhya Pradesh. Bunchy top disease was observed about 15-20 % 
on crop in MP.  Other pests like Helicoverpa armigera and Stenochroia elongella were low (2-7%). 
Incidence of armyworm and kharif grasshopper was noticed to moderate level (1012%) in Rajasthan. 
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Tamil Nadu: Very low infestation (<10%) of shoot fly was observed. Stem borer infestation (25-40%) 
was moderate to severe. Delay in south-west monsoon and poor rains resulted in delay of sorghum 
plantings.  
 
Andhra Pradesh: The local variety PSV-1 was planted in Mid-June in most of these areas. There was 
moderate infestation of shoot fly <30%. The stem borer infestation was moderate (<20 % DH) in 
Mehboobnagar district. The dry spell experienced incidence of sugarcane aphids and head bug in 
scattered forms. The miner incidence of army worms was also noticed on some of the farms with <5% 
damage. 
 
Karnataka: In Dharwad district, the shoot fly caused from 15 to 35% deadheart. The per cent 
damage due to stem borer ranged from 17 to 30%. The population of armyworm, head bug and ear 
midge were negligible during the cropping season. The incidences of Helicoverpa armigera and 
Stenochroia elongella were low (2-7%). 
 
Maharashtra: In Marathwada region where 22 fields in Parbhani district were surveyed. The shoot fly 
(19-46 %) dead hearts stem borer (3-19%) and shoot bug (5-18%) were recorded. Other pest like army 
worms incidence was recorded about 15%.  
 
In Vidarbha region, total six districts (Akola, Buldhana, Amravati, Washim, Chandrapur,a nd 
Yeotmal were surveyed. The incidence of shoot fly was minimum (5%). The leaf injury due to stem 
borer was recorded up to 7%. Late sown crop suffered with midge damage (<6%). The aphid 
incidence was recorded during dry spell and recorded 25 nymphs/sqcm of leaf area. Most of the 
farmers planted JK 22, CSH 16, Proagro Mahindra, PVK 809, and Mahyco 51. 
 
Madhya Pradesh: Six districts (Indore, Dewas, Dhar, Jhabua, Shajapur and Ujjain) in Madhya 
Pradesh were surveyed. Attack of shoot fly was noticed up to 35-45%.The sorghum crop was 
attacked by stem borer up to 10-15 percent  In the later stage of crop  due to attack of stem borer,  
bunchy top  was observed in 15-20 percent crop plants. Aphid infestation was observed in traces. 
Among the ear head pests Calcoris angustatus and Nazara viridula were noticed to attack up to 30-45 
percent plants with a population of 4-5 bugs per ear head. The panicle of the sorghum plants was 
attacked by 3-4 bugs per panicle. The panicle head worm and Helicoverpa armigera infested up to 15-
20 percent crop plants.  
 
Gujarat:  In south Gujarat, there was heavy rain during July and prolonged dry spell during August 
and September. However the crop condition was poor due the water logging conditions at initial stage 
and moisture stress in later stage of the crop. The shoot fly incidence was moderate (25- 45%) in local 
variety GJ 42. Stem borer infestation started in August and continued till October. It was moderate 
to heavy infestation. Stem borer deadhearts was 10.7- 23.5 %. Leaf injury (24.0 to 41.2 %) and 
peduncle damage (7.4 to 20.8%) recorded in the local variety GJ 42. Mite incidence was light to 
moderate starting from second fortnight of September to November. The incidences of Aphid, Pyrilla, 
shoot bug, midge, ear head bug and ear head worm was negligible.   
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Rajasthan: Due to less and erratic rainfall, major sorghum growing belt Ajmer and Tonk districts 
were effected badly in respect of the crop growth. Shoot fly infestation recorded was in the range of 
30-40% and then crop growth was checked due to no rains.  As far as Stem borer damaged is 
concerned, infestation was at low to moderate, approx 10%. At vegetative stage (under moisture 
stress conditions) incidence of armyworm and kharif grasshopper was reached to moderate level 
(reported app. 15% at Udaipur and Tonk districts). At the maturity, in Udaipur and surrounding 
areas, Chittorgarh districts, low to moderate level (10-12%) of damage due to Shoot bug and Midge 
was observed. 
 
Haryana: Due to low rainfall and high temperature during kharif, 2009, there was no incidence of 
shoot fly in sorghum.  The stem borer infestation was moderate to high ranging from 18.0 to 46.0 per 
cent deadheart formation. There was not much infestation of other pests. 

Summary of pest situation in sorghum growing states 
State Shoot 

fly (%) 
Stem 

borer (%) 
Aphid 

pop/sqcm 
Shootbug 

(%) 
Head bugs / 

ear head 
Other pests 
/Remarks 

Tamil Nadu < 10 20-40    Delay in south-west monsoon and 
poor rains resulted in delay of 
sorghum plantings.  

Andhra Pradesh < 30 <20    Army worms with <5% damage in 
some parts. 

Karnataka 15-35 17-30    H. armigera and Stenochroia 
elongella were low (2-7%). 

Maharashtra 5-46 3-19 25.00 5-18  6% midge damage in Vidarbha 
region in late sown crop 

Madhya Pradesh 35-45 10-15   4-5bugs Bunchy top   in 15-20% 
Gujarat 25-45 10-25    Mite infestation sporadic 
Rajasthan 30-40 10  10-12  Grasshoppers damage15% 
Haryana - 18-46    Stem borer was predominant pest 

 

 

Pest scenario in sorghum Kh 2009
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Progress in protection of sorghum varieties with PPV & FRA 
Vilas A. Tonapi, M Elangovan, Raghunath Kulkarni and N Seetharama 

 
 

Though there are 112 varieties are enlisted in the NBPGR database, the eligible entries for plant 
variety protection are 102 only. Remaining entries do not qualify as they are duplicates (same 
varieties re-released as state varieties in different states). Hence the total number of applications is 
102 only. For the 6 varieties for which there is no information (From GAU, Surat  (5 ) and 
Mauranipur (1)). Certificates for CSH 13, CSH 16, CSH 18 CSV 216R, CSV 15, CSH 15R & CSH 17 
were received conferring plant breeders rights by PPV & FRA. The details regarding final List of 
Sorghum applications submitted to PPV & FRA as on 1st November, 2009 is given below: 

Total application target of Directorate of Sorghum Research to PPV & FRA 
 

Classification Total 
target 

How many 
done 

Pending applications and remarks 

National  extant variety 36 36 Nil 
National new variety 15 15 Nil 
SAU extant variety 39 33 6 (No information for 5 varieties of Surat, One (Bundela) from 

Mauranipur (CSAUA&T, kanpur)  inspite of repeated reminder.  Hence 
no applications submitted for 6) 

SAU new variety 5 5 Nil 
Varieties of common 
knowledge 

7 7 Nil (IS 84, 2077A, 2077B ,CS 3541, M 35-1, Scented sorghum from 
Bundelkhand (Sugandh Jowar), Malwan (Gujrat) 

Total target of DSR, 
Hyderabad 

102 96 6: Will not be done as there is no information from GAU Surat and 
CSAUA&T, Kanpur, by deadline date of PPV& FRA 

 

List of qualifying sorghum applications submitted to PPV&FRA (as on 7-11-2009) 

A. National extant and new varieties 
 
S. No. Denomination Type of variety Classification SPV / SPH Nos. Status Notification 

Variety:  National (extant) (submitted)   

1 CSV 14R Extant variety Variety SPV 839 Submitted 814(E) 04/11/1992  
2 CSV 15 Extant variety Variety SPV 946 Submitted 349(E) 20/05/1996  
3 CSV 216R Extant variety Variety SPV 1359 Submitted 821(E) 13/09/2000  
4 CSV 19SS Extant variety Variety RSSV 9 Submitted 1172(E) 28/08/2005 

Hybrid: National (extant) (submitted)  

1 CSH 13 Extant variety Hybrid SPH 504 Submitted 647(E) 09/09/1997  
2 CSH 14 Extant variety Hybrid SPH 468 Submitted 814(E) 04/11/1992 
3 CSH 15R Extant variety Hybrid SPH 677 Submitted 1(E) 01/01/1996  
4 CSH 16 Extant variety Hybrid SPH 723 Submitted 647(E) 09/09/1997  
5 CSH 17 Extant variety Hybrid SPH 660 Submitted 425(E) 08/06/1999  
6 CSH 18 Extant variety Hybrid SPH 960 Submitted 1050(E) 26/10/1999  
7 CSH 19R Extant variety Hybrid SPH 1010 Submitted 821(E) 13/09/2000 
8 CSH 20MF Extant variety Hybrid UPMCH 1101 Submitted 1172(E) 25/08/2005 
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S. No. Denomination Type of variety Classification SPV / SPH Nos. Status Notification 
9 CSH 22SS Extant variety Hybrid NSSH 104 Submitted 1566(E) 05/11/2005 

A lines: National (extant) (submitted)  

1 296A Extant variety A - line 296A Submitted 647(E) 09/09/1997  
2 2219A Extant variety A - line 2219A Submitted 1172(E) 25/08/2005        
3 AKMS 14A Extant variety A - line AKMS 14A Submitted 425(E) 08/06/1999  
4 27A Extant variety A - line 27A Submitted 647(E) 09/09/1997 
5 IMS 7A Extant variety A - line IMS 7A Submitted 1566(E), 05/11/2005 
6 IMS 9A Extant variety A - line IMS 9A Submitted 1050(E) 26/10/1999 
7 104A Extant variety A - line 104A Submitted 821(E) 13/09/2000 

B lines: National(extant) (submitted)   

1 296B Extant variety B - line 296B Submitted 647(E) 09/09/1997  
2 2219B Extant variety B - line 2219B Submitted 1172(E) 25/08/2006 
3 AKMS 14B Extant variety B - line AKMS 14B Submitted 425(E) 08/06/1999  
4 27B Extant variety B - line 27B Submitted 647(E) 09/09/1997 
5 IMS 7B Extant variety B - line IMS 7B Submitted 1566(E), 05/11/2005 
6 IMS 9B Extant variety B - line IMS 9B Submitted 1050(E) 26/10/1999 
7 104B Extant variety B - line 104B Submitted 821(E) 13/09/2000 

R lines: National (extant) (submitted)   

1 RS 29 Extant variety R - line RS 29 Submitted 647(E) 09/09/1997  
2 RS 585 Extant variety R - line RS 585 Submitted 1(E) 01/01/1996  
3 RS 627 Extant variety R - line RS 627 Submitted 1566(E), 05/11/2005 
4 RS 673 Extant variety R - line RS 673 Submitted 425(E) 08/06/1999  
5 AKR 150 Extant variety R - line AKR 150 Submitted 814(E), 04/11/1992  
6 AKR 354 Extant variety R - line AKR 354 Submitted 821(E) 13/09/2000 
7 C 43 Extant variety R - line C 43 Submitted 647(E) 09/09/1997  
8 Indore 12 Extant variety R - line Indore 12 Submitted 1050(E) 26/10/1999 
9 UPMC 503 Extant variety R - line Pant Chari 6 Submitted 1172(E) 25/08/2005 

Varieties: National (new) (submitted)  

1 CSV 17 New variety Variety SPV 1489 Submitted 499(E) 11/02/2009 
2 CSV 18 New variety Variety SPV 1595 Submitted 499(E) 11/02/2009 
3 CSV 20 New variety Variety SPV 1616 Submitted 499(E) 11/02/2009 
4 CSV 21F New variety Variety SRF 286 Submitted Awaited 
5 CSV 22 New variety Variety SPV 1626 Submitted 1703(E)/05.10.07 
6 CSV 23 New variety Variety SPV 1714 Submitted 72 (E) 10/01/2008 
7 CSV 24SS New variety Variety  SPSSV 6 Submitted Awaited 
8 CSV 25 New variety Variety  SPV 1746 Submitted 2187(E) 27/08/2009 

Hybrids: National (new) (submitted)  

1 CSH 23 New variety Hybrid SPH 1290 Submitted 1566(E) 05/11/2005 
2 CSH 24MF New variety Hybrid  UTMCH 1302 Submitted 2187(E) 27/08/2009 
3 CSH 25 New variety Hybrid  SPH 1567 Submitted 1108(E) 8/5/2008 

Parental lines: National (new) 

1 PMS 28 A Parental line New variety -- Submitted 1108(E) 8/5/2008 
2 PMS 28B Parental line New variety -- Submitted 1108(E) 8/5/2008 
3 463A Parental line New variety -- Submitted -- 
4 463 B Parental line New variety -- Submitted -- 
5 NR 486 Parental line New variety -- Submitted -- 
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B. State varieties (SAU): Extant and new 
 

S. 
No. 

Denomination Type of 
variety 

University State Status 

State varieties - Extant (submitted) 

1 PSV-1 Extant variety ANGRAU - Hyderabad Andhra Pradesh Submitted, but not accepted as its 
original version SPV 462 has crossed 
15 years period by the time of 
verification of application by 
PPV&FRA 

2 Selection 3 Extant variety MAU - Rahuri Maharashtra Submitted 
3 Phule Maulee Extant variety MAU - Rahuri Maharashtra Submitted 
4 Uttara Extant variety MAU - Rahuri Maharashtra Submitted 
5 SSV 84 Extant variety MAU - Rahuri Maharashtra Submitted 
6 Pant Chari 5 Extant variety Pantnagar Uttarakhand Submitted 
7 Pant Chari 6 Extant variety Pantnagar Uttarakhand Submitted 
8 Pant Chari 4 Extant variety GBPUA&T - Pantnagar Uttarakhand Submitted 
9 Parbhani Moti  Extant variety MPKV - Parbhani Parbhani Submitted 
10 Parbhani Swetha Extant variety MPKV - Parbhani Parbhani Submitted 
11 PVK 809 Extant variety MPKV - Parbhani Parbhani Submitted 
12 Paiyur-2 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
13 APK-1 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
14 BSR-1 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
15 CO (FS) 29 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
16 CO (S)-28 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
17 K-11 Extant variety TNAU - Coimbatore Tamil Nadu Submitted 
18 Jawahar Jowar- 938 Extant variety RVSKVV - Indore Madhya Pradesh Submitted 
19 Jawahar Jowar- 

1022 
Extant variety RVSKVV - Indore Madhya Pradesh Submitted 

20 Jawahar Jowar- 
1041 

Extant variety RVSKVV - Indore Madhya Pradesh Submitted 

21 Pratap Jowar-1430 Extant variety MPUAT - Udaipur Rajasthan Submitted 
22 SPH-837 Extant variety MPUAT - Udaipur Rajasthan Submitted 
23 HC 308 Extant variety Hissar Haryana Submitted 
24 HJ 513 * Extant variety Hissar Haryana Submitted 
25 PCH 106 Extant variety IARI New Delhi Submitted 
26 PSH 1 Extant variety ANGRAU - Hyderabad Andhra Pradesh Submitted 
27 NTJ 4 Extant variety ANGRAU - Hyderabad Andhra Pradesh Submitted 
28 NTJ 3 Extant variety ANGRAU - Hyderabad Andhra Pradesh Submitted 
29 PSV 2 Extant variety ANGRAU - Hyderabad Andhra Pradesh Submitted 
30 SSV 74 Extant variety Dharwad Karnataka Submitted 
31 DSH 4 Extant variety Dharwad Karnataka Submitted 
32 DSV 4 Extant variety Dharwad Karnataka Submitted 

State varieties- New (submitted)  

1 AKSV 22* New variety Akola Maharashtra Submitted 
2 PKV Ashwini* New variety Akola Maharashtra Submitted 
3 AKSV 13R (PKV 

Kranti)* 
New variety Akola Maharashtra Submitted 

4 Vasudha New variety  Rahuri Maharashtra Submitted 
5 Phule Chitra New variety 

 
 Rahuri Maharashtra Submitted 
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S. 
No. 

Denomination Type of 
variety 

University State Status 

State varieties applications which will not be submitted as no information received in spite of repeated reminders 

1 GJ 38  Extant variety Surat Gujarat No Information received from 
NAU, Surat, Hence, application 
not processed 

2 GJ 40 Extant variety Surat Gujarat No Information received from 
NAU, Surat, Hence, application 
not processed 

3 GJ 41 Extant variety Surat Gujarat No Information received from 
NAU, Surat, Hence, application 
not processed 

4 GFS 5 Extant variety Surat Gujarat No Information received from 
NAU, Surat, Hence, application 
not processed 

5 Surat 1 Extant variety Surat Gujarat No Information received from 
NAU, Surat, Hence, application 
not processed 

6 Bundela Extant variety Mauranipur Uttar Pradesh No Information received from 
CSAUA&T, Kanpur (Mauranipur), 
Hence, application not processed 

 

C. Varieties of common knowledge including farmers varieties 
 

S. 
No. 

Denomination Type of variety Classification State Status 

1 IS 84 R line Parental line National Submitted 
2 2077A A line Parental line National Submitted 
3 2077B B line Parental line National Submitted 
4 CS3541 R line Parental line National Submitted 
5 M 35-1 Farmers variety Variety  National (Karnataka, Maharashtra 

and Andhra Pradesh) 
Submitted 

6 Scented sorghum Farmers variety Variety MP and UP Submitted 
7 Malwan Farmers variety Variety Gujarat Submitted 
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Registration of genetic stocks with NBPGR 
Vilas A. Tonapi, M Elangovan, Raghunath Kulkarni & N Seetharama 

 
 

Inventory, conservation, testing and licensing of genetic stocks, value added germplasm 
and trait specific lines 
Since 2004 we have started the detailed database on pedigree management to ensure traceability of 
our genetic material. The pedigree databases at DSR and AICSIP (since 1975) are fully documented, 
apart from sorghum land race, elite lines and trait specific line database. All new lines are 
characterized for PPV & FRA to facilitate their protection.  
 

Sorghum genetic stocks registered with NBPGR 
 

S. No. Name of the 
entry Traits identified Scientist Associates Status Reference Date of 

Registration 
1 1409A&B CMSwith long peduncle, 

thermo-insensitive, high 
yield 

JV Patil - Registered INGR 04094 23-Dec-2004 

2 CRS - 1 - 1 Drought tolerant Prbhakar SS Rao, IK Das, and MS 
Raut 

Registered INGR 07026 14-May-2007 

3 MS 463B Tolerant to stem borer, 
midge and shoot fly 

S Audilakshmi Aruna, Vidhya 
Bhushanam, Seetharama 

Registered INGR 08080 9-Jul-2008 

4 NR 486R Superior grain and fodder 
yield 

S Audilakshmi Aruna, Vidhya 
Bhushanam, Seetharama 

Registered INGR 08081 9-Jul-2008 

5 EC 13 (IC 
345715) 

Shoot fly resistant and 
high yielding 

M Elangovan Padmaja and Prabhakar Registered INGR 08082 9-Jul-2008 

6 SPV 1742 (EC 
515837) 

Superior genotype for 
dough and roti qualities 

M Elangovan Chavan, Bhagwat, TGN 
Rao, Venkatesh Bhat, 
and Ratnavathi 

Registered INGR 09017 13-Mar-2009 

7 126A&B Sweet sorghum MS line 
with sweet stalk and 
greyed yellow grain 
colour 

S Audilakshmi Aruna, Seetharama Registered INGR 09018 13-Mar-2009 

8 91A&B Medium dwarf sweet 
sorghum male sterile line 
with yellow grain colour 

S Audilakshmi Aruna, Seetharama Registered INGR 09019 13-Mar-2009 

9 356A&B Tall sweet sorghum male 
sterile line with high cane 
yield 

S Audilakshmi Aruna, Seetharama Registered INGR 09020 13-Mar-2009 

10 288A&B Tall and very bold grain 
sweet sorghum MS line 

S Audilakshmi Aruna, Seetharama Registered INGR 09021 13-Mar-2009 

11 45A&B Medium tall and bold 
grain sweet sorghum MS 
line 

S Audilakshmi Aruna, Seetharama Registered INGR 09022 13-Mar-2009 

12 NRCSFR 06-1 Shoot fly resistance with 
multiple resistance to leaf 
diseases 

C Aruna Padmaja, Vittal Sharma, 
Hussain, Bhagwat, 
Audilakshmi & 
Seetharama 

Registered INGR 09088 15-Sep-2009 
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S. No. Name of the 
entry Traits identified Scientist Associates Status Reference Date of 

Registration 
13 PEC 17 (IC 

392140) 
High biomass, high grain 
yield and drought tolerant 

M Elangovan SS Rao, Prabhakar, 
Tonapi, HS Talwar and 
Chandra Sekara Reddy 

Registered INGR 09089 15-Sep-2009 

14 PDSR-GM-25 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09090 15-Sep-2009 

15 PDSR-GM-83 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09091 15-Sep-2009 

16 PDSR-GM-92 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09092 15-Sep-2009 

17 PDSR-GM-98 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09093 15-Sep-2009 

18 PDSR-GM-124 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09094 15-Sep-2009 

19 PDSR-GM-169 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09095 15-Sep-2009 

20 PDSR-GM-170 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09096 15-Sep-2009 

21 PDSR-GM-203 Grain mold resistant line S Audilakshmi Das, Seetharama, 
Ghorade, Mane, Kamatar 
and Narayana 

Registered INGR 09097 15-Sep-2009 

22 MS 3042A&B Superior stover quality  S Audilakshmi Aruna and Seetharama Registered INGR 09098 15-Sep-2009 
23 MS 3151A&B Superior stover quality  S Audilakshmi Aruna and Seetharama Registered INGR 09099 15-Sep-2009 
24 MS 3062A&B Superior stover quality  S Audilakshmi Aruna and Seetharama Registered INGR 09100 15-Sep-2009 
25 MS 3009A&B Superior stover quality  S Audilakshmi Aruna and Seetharama Registered INGR 09101 15-Sep-2009 
26 MS 3182A&B Superior stover quality  S Audilakshmi Aruna and Seetharama Registered INGR 09102 15-Sep-2009 
27 EC 1 (IC 345703) Multiple foliar disease 

resistant 
M Elangovan TG Nageswara Rao and 

N Sivaraj 
Registered INGR 09103 15-Sep-2009 

28 EC 31 (IC 
345733) 

Multiple foliar disease 
resistant 

M Elangovan TG Nageswara Rao and 
N Sivaraj 

Registered INGR 09104 15-Sep-2009 

29 EC 32 (IC 
345734) 

Multiple foliar disease 
resistant 

M Elangovan TG Nageswara Rao and 
N Sivaraj 

Registered INGR 09105 15-Sep-2009 

30 SEVS 6 (IC 
347572) 

Multiple foliar disease 
resistant 

M Elangovan TG Nageswara Rao and 
N Sivaraj 

Registered INGR 09106 15-Sep-2009 
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Mycotoxins contamination in sorghum 
IK Das, A Annapurna and CV Ratnavathi  

 

Fumonisin contamination 
Contamination of sorghum grain with Fusarium toxins is a global problem. As kharif grain in India is 
mostly used for food and feed purpose, Fusarium infection and concomitant fumonisin contamination 
in sorghum assume significance in relation to food and feed safety. Fusarium species synthesise a wide 
range of mycotoxins of which fumonisins (especially fumonisin B1 or FB1), are the most commonly 
occurring and potentially dangerous mycotoxins in sorghum and maize. It is reported that occurrence 
of fumonisins is higher in sorghum than in maize. Unlike most known mycotoxins, which are soluble 
in organic solvents, fumonisins are hydrophilic. This makes them difficult to study. Fumonisins have 
been demonstrated to cause cancer in laboratory mice at higher levels. At lower levels, it may 
contribute to liver and kidney damage. It is also linked with oesophageal cancer in human being and 
with outbreaks of animal mycotoxicoses. These toxins do not decompose in the animal organs but are 
transferred to products – eggs, meat and milk, thus jeopardizing human health also.  
 
FB1 contamination in the naturally infected field samples from Zone-I, II, & III ranged from 5-1398 
µg/kg grain during 2007 & 2-737 µg/kg grain during 2008 and varied over locations and genotypes. 
During 2009 a total of 204 grain samples (AHT, kharif 2009) across four locations in Zone-I 
(Coimbatore), Zone-II (Dharwad, & Akola) and Zone-III (Udaipur) were collected and analysed for 
FB1 to study its contamination in sorghum. FB1 was estimated through indirect competitive ELISA. 
Data were analysed statistically using software statistix 8.1. 
 

Results 
The data on fumonisin contamination in grain samples from different locations were presented in 
Table 1. Highlights of results are given below; 
 

1. FB1 contamination varied over locations and genotypes. FB1 (over 18 genotypes) was 
maximum in Coimbatore (206.9 µg/kg) followed by Akola (136.2 µg/kg), Dharwad (36.0 
µg/kg), and Udaipur (27.6 µg/kg). Range of FB1 was 13 (CSV23) to 1787 µg/kg (SPH1604) in 
Coimbatore, 19 (SPH1616) to 803 (SPH1637) in Akola, 17 (CSH23) to 130 (SPH1615) in 
Dharwad, and 6 (SPH1644) to 60 (SPH1637) in Udaipur samples. 

2. In 14.8% of the samples in Coimbatore (total 54 samples), 12.5% in Akola (total 48 samples), 
2.1% in Dharwad (total 48 samples) FB1 contamination was above safety limit (200 µg/kg) as 
per CODEX Committee. FB1 in none of the tested samples of Udaipur was above safety 
limits. 

3. Five genotypes SPH1604, SPH1634, SPH1637, SPH1635 and Local28 in Coimbatore and two 
genotypes SPH1637, & SPH1644 in Akola recorded fumonisin above safety limits (200 µg/kg). 

4. Following five genotypes SPH1616, SPH1611, SPH1596, CSV15 and CSV23 were least prone 
to fumonisin contamination across locations (<40 µg/kg). 
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5. There was wide variability in FB1 concentration among replicates within a genotype (in all 
locations CV> 67%) (Table 1). This reflected random nature of contamination by an air-borne 
pathogen under natural field conditions. 

 

Aflatoxins contamination 
Aflatoxins B1 (AFB1) contamination in the naturally infected field samples from Zone-I, II, & III 
ranged from 0.6-264 µg/kg grain during 2007 & 0-13.3 µg/kg grain during 2008 and varied over 
locations and genotypes. During 2009 a total of 192 grain samples (AHT, kharif 2009) across four 
locations in Zone-I (Coimbatore), Zone-II (Dharwad, & Akola) and Zone-III (Udaipur) were collected 
and analysed for AFB1 to study its contamination in sorghum.  
 

Results 
The data on Aflatoxins B1 contamination in grain samples from different locations were presented in 
Table 2. Highlights of results are given below: 
 

1. AFB1 contamination varied over locations and genotypes. AFB1 (over 16 genotypes) was 
maximum in Coimbatore (3.8 µg/kg) followed by Akola (2.1 µg/kg), Dharwad (1.9 µg/kg), and 
Udaipur (1.3 µg/kg). Range of FB1 was 0-14 µg/kg in Coimbatore, 0-6 in Akola, 0-5 in 
Dharwad, and 0-4 in Udaipur samples. 

2. In 22.9 % of the samples in Coimbatore (total 48 samples), 16.7% in Akola, 14.6 % in 
Dharwad and 10.4 % samples in Udaipur, AFB1 contamination was above safety limit (10 
µg/kg) as per CODEX Committee.  

3. Two genotypes SPH1634, and SPH1635 in Coimbatore recorded AFB1 above safety limits (10 
µg/kg). 

4. There was wide variability in AFB1 concentration among replicates within a genotype (in all 
locations CV> 200%) (Table 2). This again reflected random nature of contamination by an 
air-borne pathogen under natural conditions. 

 

Conclusions  
1. Fumonisins contamination was more compared to aflatoxinins. All the genotypes were 

positive for Fusarium infection and few were positive for Aspergillus infection as indicated by 
presence of fumonisin and aflatoxins in them.  

2. Locations Coimbatore, Akola and Dharwad were more prone to fumonisins contamination 
than Udaipur during 2009. Location Coimbatore was also prone to aflatoxins contaminations. 
At Coimbatore location, fumonisin and aflatoxins contamination was the highest.  

3. The toxin contamination is mostly attributed to the grain storage conditions and post harvest 
handling, especially with the kharif produce. However resistance from the genotype is also 
visible in this study.  

4. It is necessary to incorporate resistance against Fusarium in new varieties and hybrids for 
improvement of quality of sorghum grain for food, feed and value added products. 
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Table-1: Fumonisin contamination in sorghum at Zone-I (Coimbatore), Zone-II (Dharwad, & Akola) 
and Zone-III (Udaipur), grain sorghum AHT, Kharif 2009 

Entry 

Fumonisin B1 (µg/kg) 
Zone-I Zone-II Zone-III 

Genotype mean Coimbatore Dharwad Akola Udaipur 
SPH 1606  25 23 91 9 37 
SPH 1609 37 45 61 23 42 
SPH 1596 36 31 37 49 38 
SPH 1615 89 130 65 38 81 
SPH 1629 120 24 35 43 56 
SPH 1634 499 26 120 33 169 
SPH 1637 231 34 803 60 282 
SPH 1644 27 23 534 6 148 
SPH 1603  34 27 184 16 65 
SPH 1604  1787 19 112 33 488 
SPH 1616  41 24 19 24 27 
SPH 1635 218 67 24 43 88 
SPH 1611  50 27 21 24 31 
CSH 16 118 25 24 21 47 
CSH 23 95 17 27 25 41 
CSV15 20 na na 19 19 
CSV23 13 na na 12 13 
Local check 282 34 21 19 89 
Loc. mean 207 36 136 28 101 
Minimum 13 17 19 6 13 
Maximum 1787 130 803 60 488 
Std. error 398 30 171 13 − 
F(prob) 41 63 13 33 − 
CD (5%) 1145 88 495 39 − 
CV% 333 146 218 67 − 

 Local Check: Coimbatore- Local28, Dharwad- DSV6, Akola- SPH840, Udaipur- PJ1430, na= not available  
 
Table-2. Aflatoxins contamination in sorghum at Zone-I (Coimbatore), Zone-II (Dharwad, & Akola) 

and Zone-III (Udaipur), grain sorghum AHT, Kharif 2009 

Entry 

Aflatoxins B1 (µg/kg) 
Zone-I Zone-II Zone-III 

Genotype mean Coimbatore Dharwad Akola Udaipur 
SPH 1606  0.0 4.0 0.0 0.0 1.0 
SPH 1609 0.0 4.0 5.0 0.0 2.3 
SPH 1596 0.0 8.0 4.0 0.0 3.0 
SPH 1615 4.0 0.0 0.0 0.0 1.0 
SPH 1629 4.0 4.0 4.0 4.0 4.0 
SPH 1634 14.0 6.0 0.0 0.0 5.0 
SPH 1637 4.0 0.0 4.0 0.0 2.0 
SPH 1644 4.0 0.0 5.0 0.0 2.3 
SPH 1603  0.0 0.0 4.0 4.0 2.0 
SPH 1604  0.0 5.0 4.0 0.0 2.3 
SPH 1616  0.0 0.0 0.0 4.0 1.0 
CSH 16 0.0 0.0 0.0 0.0 0.0 
CSH 23 4.0 0.0 4.0 4.0 3.0 
SPH 1635 13.3 0.0 0.0 4.0 4.3 
SPH 1611  5.0 0.0 0.0 0.0 1.3 
Local check 9.0 0.0 0.0 0.0 2.3 
      
Loc. mean 3.8 1.9 2.1 1.3 1.8 
Minimum 0.0 0.0 0.0 0.0 0.0 
Maximum 14.0 6.0 5.0 4.0 5.0 
Std. error 6.6 - 4.1 3.1 − 
F(prob) 47.7 35.3 86.9 71.4 − 
CD (5%) 13.4 - 8.4 6.3 − 
CV% 209 223 237 306 − 

Local Check: Coimbatore- Local28, Dharwad- DSV6, Akola- SPH840, Udaipur- PJ1430  
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Compositional grain quality of sorghum hybrids evaluated 
under advanced hybrid trial 

CV Ratnavathi, D Gopalakrishna & Hariprasanna K 
 

Introduction 
Sorghum and millets have been important staples in the semi-arid tropics of Asia and Africa acting as 
principal sources of energy, protein, vitamins and minerals. Sorghum is considered as a nutritious 
coarse cereal grain that is almost on a par or richer than rice and wheat for many nutritional 
components, especially dietary fibre, vitamins and minerals. The grains produced during rainy season 
attract low market value because of physical quality deterioration due to mold, but chemical quality 
does not always get affected significantly. Hence, grain quality evaluation of new sorghum varieties 
and hybrids assume significance apart from superiority for grain yield. Grain samples from hybrids 
evaluated under the advanced trial (AHT-grain sorghum) of AICSIP were analyzed for chemical 
quality parameters. The starch, protein and fat contents are the three major constituents of grain 
affecting the quality in sorghum. Therefore, percent starch, protein and fat along with moisture 
content, which affects the shelf-life of the flour, were determined in the randomly collected replicated 
grain samples from the entries evaluated during kharif 2009 at five locations viz., Coimbatore (Zone 
I); Akola, Dharwad, Parbhani, (Zone II); and Udaipur (Zone III). The results are presented in Table 
Nos. 1 to 4. 
 
At Coimbatore the variation due to the entries for all the components studied was significant. For 
starch content none of the hybrids evaluated had statistically superior values compared to the best 
check, CSH-23 (Table 1). Hybrids, SPH-1634 and SPH-1596 had significantly superior protein 
contents compared to CSH-23 and CSH-16, while SPH-1609 and SPH-1634 had significantly higher 
fat content than all the checks.  
 
At the locations falling under Zone II, variation due to entries for starch and protein contents was 
significant and was nearly the same in all 3 locations (Table 2 & 3). The hybrid SPH-1635 had the 
highest starch content at both Akola and Parbhani, and the value was on a par with the best check, 
CSH-23. The hybrid SPH-1609 recorded the highest fat content. For protein, the variation due to 
hybrids was non-significant at Akola and Parbhani. Five hybrids (SPH Nos.1644, 1609, 1604, 1596 
and 1606) had significantly superior protein content than both CSH-16 and CSH-23, but not superior 
to the local checks on pooled basis. In the grain samples collected from Udaipur, the variation due to 
entries was significant for all the parameters studied (Table 4). The hybrid SPH-1635 had significant 
superiority for starch content over all the checks. The C.V. was high (4.1%) for protein content. Two 
hybrids (SPH-1596 and SPH-1609) had significantly higher protein content than the checks, while 
SPH-1609 had significantly higher fat content also. 
 

Conclusion 
The results of pooled analysis of data across all five locations are presented in Table 5. The 
conclusions drawn from the grain quality analysis are enumerated below: 
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1. The mean starch content ranged from 61.9% (SPH-1637) to 66.8% (SPH-1635). No test 
hybrid had significant superiority over CSH-23 (66.4%), the best check. 

2. The percent protein (8.1–8.6) and fat (2.2–3.0) contents among the test hybrids had relatively 
narrow range. 

3. Seven hybrids (SPH Nos. 1596, 1644, 1609, 1634, 1604, 1637 and 1635) had higher protein 
contents than CSH-16 and CSH-23. 

4. Only two hybrids (SPH-1609 and SPH-1634) had marginally higher mean fat contents than 
the checks.  

5. SPH-1635 had the highest starch content in four out of five locations (except Dharwad), 
while SPH-1609 had the highest percent fat in all the locations.   

6. For percent protein no common test hybrid had the top position in all five locations 
indicating environmental influence.  

7. The local checks had lower moisture content in the flour than all the test hybrids. 
 

Zone-wise range for starch, protein, fat and moisture contents 
 

Parameter Zone I Zone II Zone III Pooled 
Starch (%) 61.77-66.57 62.03-66.61 61.47-67.70 61.86-66.82 
Protein (%) 7.90-8.98 8.08-8.61 8.09-9.12 8.12-8.63 
Fat (%) 2.19-3.04 2.20-2.99 2.27-2.98 2.21-3.00 
Moisture (%) 10.03-11.45 10.13-11.11 10.02-11.43 10.09-11.18 

  
Table 1: Grain quality of sorghum hybrids from AHT - Kharif 2009: Coimbatore (Zone - I) 

 
S.No. Entry Starch (%) Protein (%) Fat (%) Moisture (%) 

1 SPH-1606 65.50 8.13 2.77 11.07 
2 SPH-1609 64.83 7.90 3.04 11.22 
3 SPH-1596 65.67 8.67 2.49 11.15 
4 SPH-1615 64.40 8.05 2.82 10.83 
5 SPH-1629 62.27 8.43 2.62 11.37 
6 SPH-1634 63.70 8.98 2.94 11.45 
7 SPH-1637 61.77 8.56 2.83 10.95 
8 SPH-1644 65.43 8.53 2.41 10.50 
9 SPH-1603 64.17 8.04 2.47 11.25 

10 SPH-1604 63.60 8.32 2.19 11.22 
11 SPH-1616 64.70 8.25 2.43 11.02 
12 CSH-16 64.63 8.07 2.84 11.43 
13 CSH-23 66.27 8.20 2.48 10.83 
14 SPH-1635 66.57 8.14 2.46 10.62 
15 SPH-1611 65.80 8.17 2.43 10.55 
16 Local check (COS-28) 65.70 8.61 2.34 10.03 

 Mean 64.69 8.32 2.60 10.97 
 Minimum 61.77 7.90 2.19 10.03 
 Maximum 66.57 8.98 3.04 11.45 
 CV (%) 0.90 3.00 2.10 4.10 
 SE 0.35 0.14 0.03 0.26 
 CD (5%) 1.00 0.41 0.09 0.76 
 P value 0.00 0.00 0.00 0.03 
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Table 2: Grain quality of sorghum hybrids from AHT - Kharif 2009: Akola, Dharwad & Parbhani (Zone - II) 
 

S. 
No. 

Entry Akola Dharwad Parbhani 
Starch 

(%) 
Protein 

(%) 
Fat (%) Moisture 

(%) 
Starch 

(%) 
Protein 

(%) 
Fat (%) Moisture 

(%) 
Starch 

(%) 
Protein 

(%) 
Fat (%) Moisture 

(%) 
1 SPH-1606     65.80 8.50 2.74 10.97 67.00 8.27 2.75 10.47 66.67 8.51 2.77 10.62 
2 SPH-1609     65.60 8.40 2.99 11.02 65.43 8.33 3.01 10.58 63.93 8.81 2.97 11.10 
3 SPH-1596     65.80 8.62 2.52 11.02 66.53 8.40 2.53 10.90 66.63 8.32 2.49 10.88 
4 SPH-1615     64.70 8.23 2.79 10.82 63.90 8.27 2.79 11.03 64.60 8.15 2.74 11.02 
5 SPH-1629     62.80 8.15 2.65 11.25 63.20 8.16 2.76 10.85 63.03 8.12 2.69 11.23 
6 SPH-1634     64.40 8.43 2.97 11.47 64.17 8.40 2.92 10.70 64.27 8.06 2.92 11.05 
7 SPH-1637     61.65 8.56 2.81 11.30 62.33 8.20 2.81 10.72 62.10 8.30 2.83 10.95 
8 SPH-1644     66.37 8.59 2.43 10.98 65.80 8.81 2.42 10.60 64.53 8.19 2.37 10.70 
9 SPH-1603     64.20 8.24 2.46 11.27 64.00 8.35 2.56 10.75 64.40 8.01 2.49 10.85 
10 SPH-1604     64.30 8.92 2.25 11.33 64.20 8.33 2.17 10.57 64.33 8.21 2.17 10.67 
11 SPH-1616     64.60 8.41 2.47 11.25 64.50 8.20 2.53 10.58 64.63 8.13 2.47 10.80 
12 CSH-16       66.33 8.26 2.71 10.88 66.20 8.10 2.79 10.62 64.70 8.08 2.87 10.85 
13 CSH-23       66.67 8.07 2.42 10.60 66.97 8.15 2.42 11.08 65.97 8.03 2.49 10.88 
14 SPH-1635     66.73 8.51 2.44 10.75 66.30 8.25 2.43 10.92 66.80 8.26 2.42 10.68 
15 SPH-1611     65.30 8.33 2.47 10.72 65.03 8.18 2.47 11.17 66.00 8.16 2.47 10.57 
16 Local check  64.73 8.54 2.39 10.53 64.90 8.64 2.49 9.82 66.10 8.64 2.38 10.05 
  Mean 65.00 8.42 2.59 11.01 65.03 8.31 2.61 10.71 64.92 8.25 2.60 10.81 
  Minimum 61.65 8.07 2.25 10.53 62.33 8.10 2.17 9.82 62.10 8.01 2.17 10.05 
  Maximum 66.73 8.92 2.99 11.47 67.00 8.81 3.01 11.17 66.80 8.81 2.97 11.23 
  CV (%) 1.20 3.10 1.70 3.40 1.30 1.60 1.80 4.60 0.90 4.00 1.90 3.00 
  SE 0.45 0.15 0.03 0.21 0.49 0.07 0.03 0.29 0.34 0.19 0.03 0.19 
  CD (5%) 1.30 0.43 0.07 0.62 1.42 0.22 0.08 0.83 0.98 0.56 0.08 0.55 
  P value 0.00 0.05 0.00 0.10 0.00 0.00 0.00 0.32 0.00 0.23 0.00 0.04 

(Local checks: Akola - SPH-840, Dharwad - DSV-6, Parbhani - SPH-1567)
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Table 3: Grain quality of sorghum hybrids from AHT - Kharif 2009: Zone - II (Pooled) 
 

S.No. Entry Starch (%) Protein (%) Fat (%) Moisture (%) 
1 SPH-1606 66.49 8.42 2.75 10.68 
2 SPH-1609 64.99 8.51 2.99 10.90 
3 SPH-1596 66.32 8.45 2.51 10.93 
4 SPH-1615 64.40 8.22 2.77 10.96 
5 SPH-1629 63.01 8.14 2.70 11.11 
6 SPH-1634 64.28 8.30 2.94 11.07 
7 SPH-1637 62.03 8.35 2.82 10.99 
8 SPH-1644 65.57 8.53 2.41 10.76 
9 SPH-1603 64.20 8.20 2.50 10.96 

10 SPH-1604 64.28 8.49 2.20 10.86 
11 SPH-1616 64.58 8.25 2.49 10.88 
12 CSH-16 65.74 8.15 2.79 10.78 
13 CSH-23 66.53 8.08 2.44 10.86 
14 SPH-1635 66.61 8.34 2.43 10.78 
15 SPH-1611 65.44 8.23 2.47 10.82 
16 Local check  65.24 8.61 2.42 10.13 

 Mean 64.98 8.33 2.60 10.84 
 Minimum 62.03 8.08 2.20 10.13 
 Maximum 66.61 8.61 2.99 11.11 
 CV (%) 1.20 3.20 1.80 3.90 
 SE 0.25 0.09 0.02 0.14 
 CD (5%) 0.70 0.25 0.04 0.40 
 P value 0.00 0.00 0.00 0.01 

 
  

Table 4: Grain quality of sorghum hybrids from AHT - Kharif 2009: Udaipur (Zone - III) 
 

S.No. Entry Starch (%) Protein (%) Fat (%) Moisture (%) 
1 SPH-1606     66.30 8.23 2.90 10.90 
2 SPH-1609     64.67 9.02 2.98 11.07 
3 SPH-1596     65.33 9.12 2.49 11.03 
4 SPH-1615     64.77 8.13 2.79 10.90 
5 SPH-1629     63.77 8.14 2.81 11.08 
6 SPH-1634     63.70 8.30 2.96 11.25 
7 SPH-1637     61.47 8.31 2.79 11.25 
8 SPH-1644     64.07 8.44 2.44 11.43 
9 SPH-1603     64.50 8.45 2.47 10.68 
10 SPH-1604     64.07 8.41 2.27 10.85 
11 SPH-1616     64.47 8.55 2.45 11.00 
12 CSH-16       65.30 8.25 2.88 10.48 
13 CSH-23       66.13 8.17 2.43 10.83 
14 SPH-1635     67.70 8.62 2.56 10.73 
15 SPH-1611     66.00 8.09 2.48 10.77 
16 Local check (PJ-1430) 64.80 8.23 2.69 10.02 

  Mean 64.82 8.41 2.65 10.89 
  Minimum 61.47 8.09 2.27 10.02 
  Maximum 67.70 9.12 2.98 11.43 
  CV (%) 1.20 4.10 1.80 3.40 
  SE 0.44 0.20 0.03 0.21 
  CD (5%) 1.27 0.57 0.08 0.61 
  P value 0.00 0.02 0.00 0.02 
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Table 5: Grain quality of sorghum hybrids from AHT - Kharif 2009 (pooled over locations) 

 
S.No. Entry Starch (%) Protein (%) Fat (%) Moisture (%) 

1 SPH-1606     66.25 8.33 2.78 10.80 
2 SPH-1609     64.89 8.49 3.00 11.00 
3 SPH-1596     65.99 8.63 2.50 11.00 
4 SPH-1615     64.47 8.17 2.79 10.92 
5 SPH-1629     63.01 8.20 2.70 11.16 
6 SPH-1634     64.05 8.44 2.94 11.18 
7 SPH-1637     61.86 8.39 2.81 11.03 
8 SPH-1644     65.24 8.51 2.41 10.84 
9 SPH-1603     64.25 8.22 2.49 10.96 

10 SPH-1604     64.10 8.44 2.21 10.93 
11 SPH-1616     64.58 8.31 2.47 10.93 
12 CSH-16       65.43 8.15 2.82 10.85 
13 CSH-23       66.40 8.12 2.45 10.85 
14 SPH-1635     66.82 8.36 2.46 10.74 
15 SPH-1611     65.63 8.19 2.46 10.75 
16 Local check  65.25 8.53 2.46 10.09 

  Mean 64.89 8.34 2.61 10.88 
  Minimum 61.86 8.12 2.21 10.09 
  Maximum 66.82 8.63 3.00 11.18 
  CV (%) 1.10 3.30 1.90 4.00 
  SE 0.19 0.07 0.01 0.11 
  CD (5%) 0.52 0.20 0.04 0.31 
  P value 0.00 0.00 0.00 0.00 
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Market prices for advancing sorghum genotypes in AICSIP trials 
Rajendra Chapke, Hariprasanna, Pramod Kumar, Mukesh, and N Seetharama 

 

Summary 
The quality parameters as well as market demand are important consideration for identification 
of cultivars for commercialization in a region. Among these, market price is an important 
parameter as it reflects the quality of the grain as perceived by traders and consumers. Therefore, 
the market price of sorghum grains received from AVHT trials were collected and analyzed for 
price behavior at different places (markets).  
 
Marginal difference in prices existed between hybrids and varieties in all the zones (Rs.51/- per 
quintal), but the variation in prices across the entries were not significant. Since, the two 
categories for sorghum grains existed in almost all the markets were: (i) blackened and damaged 
grains gets low price and (ii) whitish, clean and bold size grains gets high price. Almost all the 
samples except Udaipur were under first category. The Udaipur samples fetched more prices (17 
% higher in case of AHT samples) and (19 % higher in case of IAVT samples) than the others, 
across the locations. 
 

Introduction 
Sorghum is mainly grown in the semi-arid tropics for food, feed, fodder, fuel and other industrial 
uses. Its demand and utilization patterns are also varies across the regions. Therefore, the 
selection process for identification of hybrid or variety and its suitability to a region or country as 
a whole is rigorous, which involves many technical considerations. Taking into account, produce 
quality and prices to decide to release of a hybrid or variety is useful.  
 
Market prices normally vary according to grain quality. In case of sorghum grains (jowar), the 
quality factors such as moisture content, foreign matter, admixture of other food grains, and 
other varieties, damaged grains, immature grains, weevilled and shrivelled grains are considered 
while grading. The jowar need to be improved in order to get good quality of produce, and to 
obtain better price, clean the jowar with sieves to remove the dust, broken grains and small size 
shrivelled grains, etc. The buyers offer the price on the basis of visual inspection of the lot or 
available sample considering above mentioned quality factors. White coloured sorghum grain 
with bright luster, bold size and plump shape (not flat and not with beak) fetches higher price. 
Further, varieties fetch higher prices than hybrids. In view to all above, prices of kharif (2009) 
grains were gathered from major markets.  
  

Specific objective 

• To ascertain the relative market values of sorghum cultivars (AHT and IAVT) received 
from various AICSIP centres.  

• To understand the relationship between market prices and grain quality. 
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Methodology 
The data were collected during January 2010. In all, 32 entries received from AICSIP locations 
representing three different Zones viz., Zone-I(South): Coimbatore, Zone-I(North): Akola, 
Parbhani and Dharwad, and Zone-II: Udaipur, were taken for market survey. The market prices 
of the samples were collected from 7 urban markets viz., Parbhani, Pune, and Solapur in 
Maharashtra, Bijapur and Raichur in Karnataka, and Hyderabad and Kurnool in Andhra 
Pradesh. Fourteen traders, 2 each from the mentioned markets assessed the prices of the samples. 
The descriptive statistics were employed for analysis of AHT and IAVT samples received from 
various locations. 
 

Results  
Variation in prices of the entries across the samples from AICSIP centres and across the 
varieties and hybrids 
 
4.1.1  The effect of location from where the samples originated-AHT  
Zone-I (South): Coimbatore AHT samples’ market prices were assessed from seven markets. On 
an average the highest price of Rs.735/- per quintal was offered for CSH23 and SPH1596 across 
the markets. Moreover, CSH23 had the highest prices in Pune (Rs.799/- per quintal) (Table 2). 
 
Zone-I (North): Among the AHT samples from Akola, Parbhani and Dharwad, Local check (LC), 
SPH1611 and CSH23 had relatively higher prices (mean = Rs.736/- per quintal). The range was 
almost similar to Zone-I(South) samples i.e. Rs 735/- per quintal (Table 2).  
 
Zone-II: The entries: SPH1616 and SPH1596 were fetched good prices (Rs.861/- per quintal than 
the others. The difference among the entries were negligible (Rs.11/- per quintal). Mean price of 
various entries from Udaipur centre were obtained from the markets was on an averaged of 
Rs.855/- per quintal. Moreover, the highest averaged price was Rs.961/- per quintal at Pune 
market followed by same in Solapur market (Rs.898/- per quintal) and Hyderabad market (Rs. 
869/- per quintal) (Table 2). 
 

4.1.2  The effect of location from where the samples originated-IAVT  
Zone-I (South): IAVT samples were obtained from Coimbatore centre. On an average highest 
price was offered i. e. Rs.740 per quintal for local check and Rs.739 per quintal for SPV2018, 
across the markets. Moreover, SPV1822 had the highest price in Pune (Rs. 813 per quintal) (Table 
2). 
 
Zone-II: Sorghum entries: CSV23, SPV2014 and SPV1870 received maximum market prices 
(Rs.878/- per quintal). Mean price of various entries of Udaipur centre was Rs.873/- per quintal, 
which was the highest among all the samples. The highest average price was Rs.960/- per quintal 
obtained at Pune market followed by in Solapur market (Rs.942/- per quintal) and Kurnool 
market (Rs. 909/- per quintal). 
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4.1.3  Varieties Vs Hybrids  
• The sample values from all the locations were pooled and analyzed for price behavior. It 

was found in IAVT that variety CSV23 and local check ranked first (Rs.807/- per quintal), 
followed by entries SPV1870 and SPV1871 (Rs.806/- per quintal).  

• The highest mean price (Rs.756/- per quintal) for hybrids was obtained for CSH23, 
SPH1611 and SPH1616. The overall AHT grain price ranking was lower by Rs.51/- per 
quintal as compared to IAVT.  

• There was significant difference among the prices of the samples (AHT and IAVT) at the 
different locations, but not among the entries (Table 1). 

  

Correlation 
Market price in isolation may not solely reflect the superiority of the entries tested. Correlation 
between market price and other variables such as, seed weight (100 grains), grain yield and grain 
mold score (threshed grade) was also worked out. Results indicated that the correlation between 
market prices, and seed weight (100 grains), grain yield and grain mold score (threshed grade) was 
not significant. 

 

Conclusions 

1. Among the AHT entries CSH23, SPH1611 and SPH1616 were found superior across the 
markets by Rs.4/- per quintal than the SPH1615 and SPH1629.  

2. The IAVT entries, CSV23, local check, SPV1870 and SPV1871 were fetched highest 
averaged market price which was 7 % higher than the hybrids. 

3. The difference among the prices fetched by hybrids and varieties was negligible, across the 
locations in case of both, AHT (Rs.5/- per quintal) and IAVT (Rs.4/- per quintal) samples. 
It was due to blackened and damaged samples received from the AICSIP centres, except 
from Udaipur.  

4. Udaipur samples, the higher average price was Rs.855/- per quintal for AHT samples, 
which was 17 per cent (Rs.123/- per quintal) more than the others. Similarly, in case of 
IAVT samples, the highest price was Rs.873/- per quintal which was 19 per cent (Rs.138/- 
per quintal) more than the others. 

5. Among AHT, SPH 1615, SPH1629, SPH1603 and SPH1637 entries fetched lower prices 
by Rs.3/- to Rs.4/- per quintal only as compared to others (SPH1616, SPH1604 and 
CSH23). Similarly among IAVT: SPV2013 and SPV2011 fetched lower prices than the 
others (CSV23, local check and SPV1870). Overall, there was a marginal difference (7%) 
on superiority between the IAVT over the AHT entries. This is indicated that the 
currently tested hybrids were qualitatively not very far behind standard varieties in terms 
of grain yields. 
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Table 1: Market values from different markets for advance genotypes received from different 
AICSIP locations: AHT, 2009 

 
Sl. 
No. 

Entry Market value (Rs. per quintal) Mean 
Parbhani Pune Solapur Bijapur Raichur Hyderabad Kurnool 

1 SPH 1606     752 838 782 706 713 772 743 758 
2 SPH 1609     747 834 783 710 717 769 742 757 
3 SPH 1596     753 828 781 709 718 768 743 757 
4 SPH 1615     749 818 780 702 714 773 738 753 
5 SPH 1629     747 822 784 703 716 773 739 755 
6 SPH 1634     750 826 782 708 710 773 746 756 
7 SPH 1637     754 820 787 699 712 772 743 755 
8 SPH 1644     757 828 785 703 713 774 747 758 
9 SPH 1603     749 824 782 699 714 777 739 755 

10 SPH 1604     752 831 783 699 721 777 742 758 
11 SPH 1616     748 839 787 705 721 773 743 759 
12 CSH 16       748 829 779 704 713 774 747 756 
13 CSH 23       749 828 782 710 718 774 745 758 
14 SPH 1635     745 833 783 701 719 776 747 757 
15 SPH 1611     751 831 788 705 717 774 742 758 
16 Local Check  746 831 791 708 721 775 745 760 
  Mean 749.6 828.8 783.5 704.4 716.0 773.3 743.0  757 
  SE 5.3 5.8 5.1 3.8 4.3 5.2 3.5   
  Minimum 744.8 818.2 779.2 699.2 710.0 767.5 737.5   
  Maximum 756.5 839.2 790.8 710.0 720.8 776.7 746.7   
  CD (5%) NS NS NS NS NS NS NS   
  CV (%) 2.7 2.7 2.5 2.1 2.4 2.6 1.8   
  F (Prob) 

(Hybrid) 
0.98 0.42 0.98 0.46 0.85 1.00 0.81   

  F (Prob) 
(Location) 

0.00 0.00 0.00 0.00 0.00 0.00 0.00   

NS-Non significant 
 
 
 
 

Table 2: Best performing AHT entries in different AICSIP locations based on market prices 
 
 

S. No. Location AHT entry fetch highest Price (Rs./100 kg) 
Zone- I (South) Coimbatore CSH23 & SPH1596 735 

SPH 1635 734 

Zone-I (North) Akola, Parbhani & Dharwad LC, CSH23 & SPH1611 736 

SPH1616 & SPH1604 734 

Zone-II Udaipur SPH1616 & SPH1596 761 

 Overall SPH 1616 776 
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Table 3: Market values from different markets for advance genotypes received from different 
AICSIP locations: IAVT, 2009 

 
Sl. 
No. 

Entry Market Value (Rs. per quintal) Mean 
Parbhani Pune Solapur Bijapur Raichur Hyderabad Kurnool 

1 Local check 771 875 840 742 775 829 821 807 
2 CSV 23      775 871 854 740 771 825 813 807 
3 SPV  1870   771 894 838 723 769 825 821 806 
4 SPV 1871    767 879 844 731 767 827 823 805 
5 SPV 2012    779 883 831 729 767 827 821 805 
6 SPV 2014    769 881 856 727 771 825 808 805 
7 SPV 1820    781 877 842 727 773 817 819 805 
8 CSV 15      775 867 848 735 771 825 813 805 
9 SPV 2018    771 867 846 733 771 827 819 805 

10 SPV 1822    769 881 838 731 767 827 817 804 
11 SPV 2015    779 881 842 723 765 827 813 804 
12 SPV 2016    783 885 813 731 767 825 823 804 
13 SPV 2017    773 871 860 727 771 813 813 804 
14 SPV 1862    763 875 848 721 769 825 825 804 
15 SPV 2013    777 877 840 725 773 825 806 803 
16 SPV 2011    771 881 835 727 769 817 819 803 
  Mean 773.3 877.9 842.1 729.6 769.5 824.1 816.9  804 
  SE 7.3 9.3 10.3 5.9 5.1 7.7 11.4   
  Minimum 762.5 26.3 29.1 16.6 764.6 812.5 806.3   
  Maximum 783.3 893.8 860.4 741.7 775.0 829.2 825.0   
  CD (5%) NS NS NS NS NS NS NS   
  CV (%) 2.3 2.6 3 2.0 1.6 2.3 3.4   
  F (Prob) 

(Variety) 
0.87 0.88 0.32 0.47 0.99 0.98 1.00   

  F (Prob) 
(Location) 

0.00 0.00 0.00 0.00 0.00 0.00 0.00   

NS-Non significant 
 
 
 

Table 4: Best performing IAVT entries in different AICSIP locations based on market prices 
 
 

S. No. Location IAVT Entry fetch highest Price (Rs./100 kg) 

Zone- I (South) Coimbatore Local check 740 

SPV 2018  739 

SPV2016 738 

Zone-II Udaipur CSV23 878 

  SPV2014 & SPV1870 877 

 Overall SPV1870 806 
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Analysis of stover quality in grain and dual-purpose sorghum 
B Venkatesh Bhat, C Aruna, A D Vishala, N. Seetharama, M Blummel & OV Ramana 

 
 
The stover from sorghum is prized for its higher nutritive value compared to that of other fine 
cereals. Being adapted to drylands, sorghum is a popular dual purpose crop in the semi-arid 
tropics. The quality of stover determines the potential of the genotype in contributing to the 
productivity of cattle. Therefore stover quality has been an important quality parameter to 
characterize the high yielding grain and dual purpose sorghum genotypes in AICSIP. This report 
summarizes the quality of stover in terms of its digestibility, fibre, protein and ash content for all 
the genotypes in the advanced trials of grain and dual purpose sorghum during kharif 2009.  
There were 16 hybrids under testing in the AHT grain sorghum, and 16 varieties were there in the 
dual-purpose sorghum IAVT. 
 

AHT grain sorghum: kharif 2009 
Zone 1 
This zone consisted of Palem, Coimbatore and Udaipur. Significant differences were observed 
among the test entries in each location for in vitro organic matter digestibility (ivomd), crude 
protein content, ash content, NDF and ADF (Table 1a). Highest digestibility was recorded in the 
hybrid SPH 1603 (49.2%) which was on par with SPH 1644 (48.7%), SPH 1637 (48.6%), SPH 
1606 (48.3%), SPH 1635 (48.2%), SPH 1629 (48.2%) and SPH 1615 (48.1). This was further 
substantiated by the lower fibre levels (NDF and ADF) recorded in these hybrids. 
 
SPH 1637 hybrid with 8.5% of stover crude protein topped the entries. However, the hybrids 
CSH 23 (7.8%)  SPH 1606 (7.8%), SPH 1609 (7.7%), SPH 1611 (7.6%), SPH 1644 (7.6%), CSH 
16 (7.6%), SPH 1603 (7.6%) and SPH 1615 (7.5%) were on par with SPH 1637, which included 
checks as well.  Higher ash levels were recorded in test hybrids SPH 1634 (11.9%), SPH 1611 
(11.7%), SPH 1596 and SPH 1609 (11.5% each).  
 
The hybrids SPH 1637, SPH 1606, SPH 1644, SPH 1603 and SPH 1615 were superior for both 
stover digestibility and protein content.  
 
Zone 2 
Similar to zone 1, significant differences were observed among the test entries at all locations for 
in vitro dry matter digestibility, crude protein content, ash content, NDF and ADF (Table 1b). 
This zone included the locations at Akola, Indore and Dharwad. However, pooled location 
analysis indicated non-significant differences among genotypes implying the role of genotype x 
environment interactions. The check hybrid CSH 23 recorded highest digestibility in this zone 
(46.8%) followed by SPH 1615 (46.6%), SPH 1596 (45.7%), SPH 1635 (45.3%), SPH 1616 
(45.1%), SPH 1609 (45.0%) and SPH 1603 (44.7%). These entries also possessed lower levels of 
ADF and NDF. 
 
With regard to crude protein, SPH 1635 was the highest (7.2%), followed by CSH 16 (6.8%), CSH 
23 (6.7%), SPH 1606 (6.6%), SPH 1637 (6.6%), SPH 1596 (6.3%), SPH 1609 (6.3%), SPH 1616 
(6.2%) and SPH 1615 (6.2%), which were all on par. The hybrids CSH 23, SPH 1635, SPH 1596, 
SPH 1609, SPH 1616 and SPH 1615 were good for both digestibility and protein content. Ash 
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content in the test hybrids SPH 1609, SPH 1637 and SPH 1629 were in the higher range of 
11.1%. 
 
SPH 1615 and SPH 1635 hybrids were good performers in terms of all stover quality parameters 
in both the zones. Ash content of SPH 1609 was higher in both zones. However, on all india basis, 
SPH 1634, SPH 1611 had higher ash content (Table 1c). There were no significant differences 
among test hybrids on all India basis for digestibility. 

IAVT dual purpose sorghum: kharif 2009 
Zone 1 
The data obtained from the analysis of samples from three locations – Palem, Coimbatore and 
Udaipur represented the zone 1. No significant differences were observed among the test entries 
for in vitro dry matter digestibility (ivomd), crude protein content, ash content, NDF and ADF 
for zone as a whole, though differences among genotypes were significant at individual locations, 
indicating the presence of genotype x environment interactions (Table 2a) . 
 
The entries SPV 2018 (52.1%) and SPV 1820 (51%) significantly topped the rest for digestibility 
in all cases. The entry SPV 2017 was also superior except for lower values of SPV 2017 in Udaipur 
location. The overall superiority of SPV 1820 for digestibility and crude protein content were 
notable. 
 
Lower fibre levels (ADF and NDF) in SPV 1820, SPV 1822, SPV 2013, SPV 2017 and SPV 2018 
ascertained the superior digestibility of these entries. Highest stover protein content of 9.4% was 
recorded in SPV 1820, followed by SPV 2016 (9.4%) and CSV 23 (check) and SPV 2014 (9.3% in 
each). Higher levels of digestibility coupled with good protein content were observed in genotypes 
SPV 2018, SPV 2017, SPV 1820, SPV 1862 and SPV 2016. High ash content was recorded in test 
genotypes SPV 2018 (10.4%), SPV 2016 (10.4%), SPV 2013 (10.3%) and SPV 2017 (10.2%). 
 
Zone 2 
The samples from Indore location were analyzed for zone 2. Significant differences were observed 
for the stover quality traits studied (Table 2b). Best performing test entries for digestibility were 
SPV 1822 (53.7%), SPV 1862 (52.8%), SPV 2018 (52.6%) and SPV 2011 (52.3%).  These 
genotypes were typically low in fibre content. For protein content, SPV 1871 was the topper 
(5.7%) followed by SPV 2016 (5.7%), SPV 2017 (5.6%) and SPV 1862 (5.4%).  Genotypes SPV 
1862 and SPV 1871 were superior for both digestibility and crude protein content. The test entries 
with high ash content were SPV 2016 (10%), SPV 2012 (9.7%), SPV 1870 (9.5%) and SPV 1871 
(9.4%). 
 
Test variety 1862 fared better in both zones for protein content and stover digestibility. SPV 2018 
was highly digestible in both zones. SPV 2016 had higher ash content in both zones. On all India 
basis, though no significant differences were observed for most of the stover quality traits, 
numerical superiority of SPV 2018 and SPV 1820 for digestibility and SPV 2016 and SPV 2014 for 
protein content were observed (Table 2c). The genotypes SPV 2017, SPV 1820 and SPV 2016 were 
good for digestibility, protein as well ash content on all India basis.  
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Table 1a:  Stover quality of grain sorghum genotypes in Advanced Hybrid Trial- Zone 1 (Kharif 2009) 
 
    NDF (%) ADF (%) IVOMD (%) 
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No Entry   R   R  R  R  R  R   R  R  R  R  R  R 
1 SPH 1606  68.9 11 66.8 13 71.6 10 69.1 11 43.8 11 46.1 13 47.4 9 45.8 9 50.0 4 45.2 6 49.7 8 48.3 4 
2 SPH 1609 69.0 9 67.6 11 74.0 2 70.2 5 44.1 9 46.5 12 48.7 3 46.4 6 48.4 13 44.4 10 49.0 13 47.3 13 
3 SPH 1596 69.1 8 69.1 4 73.0 4 70.4 3 44.1 7 48.2 1 48.6 4 47.0 4 48.4 12 43.3 15 50.0 6 47.2 15 
4 SPH 1615 67.2 15 68.6 5 69.6 14 68.5 15 42.0 16 47.1 6 45.3 13 44.8 14 50.4 2 44.2 12 49.7 9 48.1 8 
5 SPH 1629 70.0 5 69.4 2 74.5 1 71.3 1 44.3 6 48.0 2 49.2 1 47.2 1 49.4 10 45.1 7 50.1 4 48.2 6 
6 SPH 1634 70.1 4 67.8 9 71.9 8 69.9 7 45.2 3 47.9 3 47.5 8 46.9 5 48.4 14 44.4 11 50.9 3 47.9 10 
7 SPH 1637 70.6 1 69.6 1 71.7 9 70.6 2 45.0 4 45.6 15 46.5 11 45.7 11 49.8 5 46.9 1 49.0 12 48.6 3 
8 SPH 1644 69.8 6 66.5 14 69.5 15 68.6 13 43.6 12 45.3 16 45.1 15 44.7 15 50.1 3 44.7 8 51.5 2 48.7 2 
9 SPH 1603  67.2 16 67.8 10 66.1 16 67.0 16 42.4 15 45.6 14 41.2 16 43.1 16 50.6 1 45.5 4 51.6 1 49.2 1 
10 SPH 1604  68.8 12 69.2 3 69.8 13 69.3 9 44.3 5 46.7 7 45.2 14 45.4 13 49.5 9 46.1 2 48.5 15 48.0 9 
11 SPH 1616  70.2 3 68.2 6 72.5 6 70.3 4 45.9 2 46.7 8 48.7 2 47.1 2 48.4 15 45.3 5 48.1 16 47.3 14 
12 CSH 16 70.4 2 65.9 16 73.7 3 70.0 6 46.1 1 46.7 10 48.3 5 47.0 3 48.3 16 42.1 16 48.6 14 46.3 16 
13 CSH 23 68.1 14 67.1 12 70.4 11 68.5 14 43.0 14 47.9 4 45.8 12 45.6 12 49.6 8 44.0 13 49.9 7 47.9 11 
14 Local check 69.2 7 67.9 8 69.9 12 69.0 12 44.1 8 46.7 9 46.5 10 45.8 10 49.7 6 44.6 9 50.0 5 48.1 7 
15 SPH 1635 68.9 10 68.1 7 72.4 7 69.8 8 43.3 13 47.3 5 47.9 7 46.2 8 49.6 7 45.7 3 49.3 11 48.2 5 
16 SPH 1611  68.3 13 66.5 15 72.7 5 69.2 10 44.0 10 46.6 11 48.2 6 46.3 7 49.2 11 43.6 14 49.5 10 47.5 12 
    MEAN 69.1   67.9   71.5   69.5   44.1   46.8   46.9   45.9   49.4   44.7   49.7   47.9   
   C.D. (5%) 3.1   3.8   3.4   2.3   3.1   2.7   3.2   1.9   2.3   3.4   2.5   1.4   
   C.D. (1%) 4.1   5.1   4.6   3.0   4.1   3.7   4.4   2.6   3.1   4.6   3.3   1.9   
   C.V. (%)  2.7   3.4   2.9   1.9   4.2   3.5   4.1   2.5   2.8   4.5   3.0   1.8   
   F (Probability) 0.00   0.00   0.00   0.08   0.00   0.00   0.00   0.01   0.00   0.00   0.00   0.06   
NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; R-Rank 
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Table 1a Contd… 
 

    Ash (%) CP (%) 
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No Entry  R  R  R  R   R  R  R  R 
1 SPH 1606  10.4 9 13.5 6 10.3 7 11.4 8 8.6 10 9.0 3 5.6 5 7.8 3 
2 SPH 1609 11.4 1 13.3 10 9.7 12 11.5 6 9.6 2 8.2 10 5.3 10 7.7 5 
3 SPH 1596 10.6 6 13.5 7 10.5 3 11.5 5 9.4 5 7.7 12 5.2 12 7.4 11 
4 SPH 1615 10.2 11 12.6 15 8.9 14 10.6 14 9.5 3 7.7 14 5.3 9 7.5 10 
5 SPH 1629 10.1 12 13.6 5 10.3 8 11.3 9 8.7 9 7.7 13 5.1 13 7.2 13 
6 SPH 1634 10.8 3 14.2 1 10.8 1 11.9 1 8.6 11 7.6 15 5.5 7 7.2 12 
7 SPH 1637 10.7 4 12.0 16 9.7 11 10.8 13 9.9 1 9.2 1 6.4 3 8.5 1 
8 SPH 1644 10.1 13 13.4 8 9.1 13 10.9 12 9.5 4 8.2 11 5.2 11 7.6 7 
9 SPH 1603  10.1 14 12.6 14 8.2 16 10.3 16 8.2 13 8.5 6 6.0 4 7.6 9 
10 SPH 1604  9.8 16 12.9 12 8.4 15 10.4 15 7.7 16 8.2 9 5.6 6 7.2 14 
11 SPH 1616  10.7 5 13.2 11 10.4 6 11.4 7 7.9 15 8.7 4 4.4 15 7.0 16 
12 CSH 16 11.2 2 13.9 4 10.2 9 11.7 2 8.4 12 9.2 2 5.2 11 7.6 8 
13 CSH 23 10.0 15 14.2 2 10.4 5 11.6 4 8.8 8 8.2 8 6.5 1 7.8 2 
14 Local check 10.2 10 12.9 13 10.7 2 11.3 11 8.1 14 8.5 5 6.4 2 7.7 4 
15 SPH 1635 10.5 8 13.4 9 10.0 10 11.3 10 9.3 6 7.5 16 4.6 14 7.1 15 
16 SPH 1611  10.5 7 14.2 3 10.5 4 11.7 3 9.0 7 8.4 7 5.4 8 7.6 6 
    MEAN 10.5   13.3   9.9   11.2   8.8   8.3   5.5   7.5   
   C.D. (5%) 1.7   1.8   1.2   0.8   2.4   1.8   1.5   1.0   
   C.D. (1%) 2.3   2.4   1.7   1.1   3.2   2.4   2.1   1.3   
   C.V. (%)  9.6   8.1   7.5   4.5   16.1   13.1   16.9   7.9   
   F (Probability) 0.00   0.00   0.00   0.01   0.00   0.00   0.00   0.40   

CP- Crude protein content;    R-Rank 
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Table 1b:  Stover quality of grain sorghum genotypes in Advanced Hybrid Trial- Zone 2 (Kharif 2009) 
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No Entry   R   R  R  R  R  R   R  R  R  R  R  R 
1 SPH 1606  71.7 10 72.2 1 69.4 8 71.1 4 46.4 12 47.0 2 52.0 7 48.5 7 49.0 6 49.4 13 34.8 8 44.4 11 
2 SPH 1609 72.6 6 68.0 9 68.7 12 69.7 8 47.1 10 44.1 11 51.0 12 47.4 11 49.2 4 51.2 7 34.4 11 45.0 6 
3 SPH 1596 73.5 3 65.9 12 68.8 11 69.4 9 49.0 4 42.4 13 50.7 13 47.4 10 48.2 9 52.5 3 36.3 2 45.7 3 
4 SPH 1615 72.3 7 65.6 14 69.3 10 69.1 11 46.9 11 42.0 15 50.1 15 46.3 15 49.2 5 53.4 2 37.1 1 46.6 2 
5 SPH 1629 73.0 5 71.0 3 71.2 4 71.7 1 48.2 5 46.3 3 53.2 4 49.2 2 48.3 8 51.1 8 34.4 12 44.6 9 
6 SPH 1634 73.1 4 68.2 8 70.7 5 70.7 5 49.2 3 46.2 4 51.4 11 49.0 4 47.4 15 49.5 12 35.8 5 44.2 13 
7 SPH 1637 69.2 14 68.8 6 67.3 15 68.4 15 45.0 14 45.7 6 50.5 14 47.1 14 49.9 3 49.2 14 34.3 13 44.5 10 
8 SPH 1644 72.2 8 65.8 13 73.0 1 70.3 7 48.2 6 44.1 10 53.5 1 48.6 6 48.0 12 52.1 5 33.0 16 44.3 12 
9 SPH 1603  71.4 11 64.5 15 70.7 6 68.9 12 47.5 7 42.1 14 51.8 10 47.1 12 47.7 14 52.4 4 34.5 9 44.9 7 
10 SPH 1604  74.2 2 68.2 7 71.5 2 71.3 3 50.4 1 44.5 9 53.5 2 49.5 1 46.1 16 50.9 9 35.1 7 44.0 14 
11 SPH 1616  75.8 1 67.4 11 68.6 13 70.6 6 50.1 2 43.7 12 52.4 6 48.7 5 47.9 13 51.6 6 35.9 4 45.1 5 
12 CSH 16 68.7 15 67.4 10 69.9 7 68.7 14 45.1 13 45.3 7 53.3 3 47.9 8 48.1 10 48.9 15 33.6 15 43.5 16 
13 CSH 23 68.2 16 62.8 16 69.3 9 66.8 16 43.4 16 40.0 16 51.9 8 45.1 16 51.4 1 54.4 1 34.5 10 46.8 1 
14 Local check 70.7 12 69.3 4 66.3 16 68.8 13 47.1 9 45.7 5 49.3 16 47.4 9 48.1 11 50.2 10 36.2 3 44.8 8 
15 SPH 1635 70.2 13 69.0 5 68.3 14 69.2 10 44.4 15 45.1 8 51.8 9 47.1 13 50.6 2 49.8 11 35.7 6 45.3 4 
16 SPH 1611  72.1 9 71.7 2 71.3 3 71.7 2 47.2 8 47.2 1 53.0 5 49.1 3 48.4 7 48.8 16 34.1 14 43.8 15 
    MEAN 71.8   67.9   69.6   69.8   47.2   44.5   51.8   47.8   48.6   51.0   35.0   44.8   
   C.D. (5%) 3.7   4.4   3.9   3.3   3.9   3.2   2.4   2.8   2.8   3.3   3.0   2.1   
   C.D. (1%) 5.0   5.9   5.3   4.5   5.3   4.3   3.3   3.7   3.8   4.5   4.0   2.9   
   C.V. (%)  3.1   3.9   3.4   2.9   5.0   4.3   2.8   3.5   3.5   3.9   5.2   2.9   
   F (Probability) 0.00   0.00   0.00   0.20  0.00   0.00   0.00   0.14  0.00   0.00   0.00   0.16  

NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; R-Rank 
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Table 1b Contd… 
 

    ASH (%) CP (%) 
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No Entry  R  R  R  R  R  R  R  R 
1 SPH 1606  10.8 10 8.8 10 12.4 6 10.7 11 6.9 4 3.7 15 6.3 7 6.6 4 
2 SPH 1609 10.7 11 9.7 6 13.1 1 11.1 2 6.3 6 5.6 1 6.2 9 6.3 7 
3 SPH 1596 11.3 5 8.7 11 12.6 4 10.9 9 6.0 9 4.3 8 6.6 3 6.3 6 
4 SPH 1615 10.9 9 8.1 15 11.7 11 10.2 13 5.7 11 4.0 12 6.4 5 6.0 10 
5 SPH 1629 11.3 6 9.8 4 12.2 9 11.1 4 5.7 10 3.9 13 5.0 13 5.4 13 
6 SPH 1634 11.4 3 9.3 8 11.8 10 10.9 10 6.1 7 3.5 16 5.5 12 5.8 12 
7 SPH 1637 10.6 12 10.3 2 12.4 8 11.1 3 6.8 5 5.3 2 6.3 6 6.6 5 
8 SPH 1644 11.6 1 9.9 3 11.1 14 10.9 7 5.6 13 4.1 10 5.0 14 5.3 14 
9 SPH 1603  10.5 14 8.5 14 10.8 15 9.9 16 5.2 15 4.1 11 4.4 16 4.8 16 
10 SPH 1604  11.4 4 8.5 13 10.6 16 10.2 14 5.1 16 3.7 14 4.9 15 5.0 15 
11 SPH 1616  11.2 7 8.6 12 12.8 3 10.9 8 5.4 14 4.3 7 7.0 1 6.2 8 
12 CSH 16 11.5 2 10.6 1 12.5 5 11.5 1 7.4 3 5.1 3 6.2 8 6.8 2 
13 CSH 23 10.3 16 8.0 16 11.7 12 10.0 15 7.5 1 4.4 5 5.8 10 6.7 3 
14 Local check 10.4 15 9.2 9 11.3 13 10.3 12 5.7 12 4.4 6 6.6 4 6.1 9 
15 SPH 1635 10.6 13 9.3 7 13.0 2 11.0 6 7.5 2 4.8 4 7.0 2 7.2 1 
16 SPH 1611  11.0 8 9.7 5 12.4 7 11.0 5 6.0 8 4.2 9 5.7 11 5.9 11 

  
  LOC. 
MEAN 11.0   9.2   12.0   10.7   6.2   4.3   5.9   6.1   

   C.D. (5%) 1.4   1.6   1.8   1.0   1.7   1.9   2.0   1.3   
   C.D. (1%) 1.9   2.1   2.4   1.3   2.3   2.5   2.6   1.8   
   C.V. (%)  7.8   10.3   9.0   5.5   16.6   25.6*   19.7   10.0   

  
 F 
(Probability) 0.00   0.00   0.00   0.07  0.00   0.00   0.00   0.04  

CP- Crude protein content;    R-Rank; * Locations rejected due to High C.V.(i.e.> 25%) 
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Table 1c: Stover quality of grain sorghum genotypes in Advanced Hybrid Trial- All India (Kharif  2009) 
 

Sl 
No. Entry ASH(%) R CP (%) R NDF (%) R ADF (%) R 

IVOMD 
(%) R 

1 SPH 1606  11.02 9 7.29 4 70.12 6 47.12 8 46.34 10 
2 SPH 1609 11.30 4 7.11 6 69.96 7 46.90 9 46.12 12 
3 SPH 1596 11.19 6 6.99 8 69.91 8 47.18 7 46.44 8 
4 SPH 1615 10.40 14 6.91 10 68.75 14 45.55 14 47.32 1 
5 SPH 1629 11.21 5 6.45 15 71.51 1 48.20 1 46.36 9 
6 SPH 1634 11.40 2 6.63 13 70.32 4 47.91 2 46.06 13 
7 SPH 1637 10.96 10 7.70 1 69.53 9 46.38 13 46.51 6 
8 SPH 1644 10.89 11 6.69 11 69.44 11 46.64 10 46.53 5 
9 SPH 1603  10.11 16 6.46 14 67.93 15 45.09 16 47.04 3 
10 SPH 1604  10.27 15 6.29 16 70.28 5 47.44 6 46.03 14 
11 SPH 1616  11.14 7 6.68 12 70.42 2 47.90 3 46.20 11 
12 CSH 16 11.64 1 7.29 3 69.34 12 47.45 5 44.91 16 
13 CSH 23 10.78 12 7.36 2 67.64 16 45.32 15 47.32 2 
14 Local check 10.76 13 7.07 7 68.90 13 46.58 12 46.48 7 
15 SPH 1635 11.12 8 7.15 5 69.49 10 46.62 11 46.78 4 
16 SPH 1611  11.38 3 6.91 9 70.42 3 47.70 4 45.62 15 
   MEAN 10.97   6.94   69.62   46.87   46.38   
   C.D. (5%) 0.63   0.81   1.98   1.68   1.31   
   C.D. (1%) 0.84   1.08   2.62   2.23   1.73   
   C.V. (%)  5.01   9.22   2.47   3.12   2.45   
   F (Probability) 0.00   0.05   0.03   0.01   0.07   

CP- Crude protein content;  NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; R-Rank  
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Table  2a:  Stover quality of dual purpose sorghum genotypes in Initial-cum-Advanced Varietal Trial- Zone 1 (Kharif  2009) 
 

    NDF (%) ADF (%) IVOMD (%) 
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No Entry   R   R  R  R  R  R   R  R  R  R  R  R 
1 SPV 1820  66.2 14 66.5 11 65.5 13 66.1 15 40.2 16 43.3 15 40.5 13 41.3 16 50.8 5 46.9 2 55.3 2 51.0 2 
2 SPV 1862  67.6 11 70.2 1 64.6 15 67.4 8 44.0 7 45.7 6 40.2 15 43.3 11 50.1 10 46.2 6 52.8 6 49.7 4 
3 SPV  1870  70.2 4 68.4 3 67.2 9 68.6 2 47.0 1 45.3 10 43.0 3 45.1 1 45.7 16 45.2 11 50.8 15 47.2 16 
4 SPV 1871  69.5 6 66.9 9 65.5 14 67.3 11 44.2 5 46.1 3 40.8 12 43.7 6 49.3 12 43.9 13 52.7 8 48.6 14 
5 SPV 1822  66.7 13 65.8 13 67.6 6 66.7 14 42.8 9 45.5 7 42.7 6 43.6 7 51.7 4 42.9 16 51.0 14 48.5 15 
6 SPV 2011 67.9 9 66.4 12 68.0 4 67.4 9 41.7 14 45.4 8 43.4 1 43.5 9 52.4 2 45.8 9 49.9 16 49.4 8 
7 SPV 2012 69.0 7 67.0 7 67.0 10 67.7 6 42.6 10 46.0 4 42.6 7 43.7 5 50.5 9 44.6 12 52.2 10 49.1 10 
8 SPV 2013 67.8 10 67.5 5 66.4 12 67.2 12 43.2 8 45.2 12 40.4 14 42.9 13 48.9 14 46.0 8 53.4 3 49.5 6 
9 SPV 2014 68.6 8 69.4 2 68.5 1 68.8 1 41.7 13 45.8 5 43.3 2 43.6 8 49.7 11 46.2 7 52.1 11 49.3 9 
10 SPV 2015 70.9 2 66.9 8 67.8 5 68.6 3 44.8 2 46.5 2 42.1 10 44.5 3 50.8 7 43.8 14 52.4 9 49.0 13 
11 SPV 2016 65.7 15 67.1 6 68.2 2 67.0 13 41.9 11 45.4 9 42.8 4 43.4 10 49.0 13 46.9 3 52.7 7 49.5 5 
12 CSV 15 66.7 12 67.7 4 68.2 3 67.5 7 41.7 12 44.9 14 42.8 5 43.2 12 50.5 8 45.3 10 51.2 12 49.0 12 
13 CSV 23 70.0 5 66.7 10 67.5 7 68.1 5 44.0 6 45.3 11 42.4 8 43.9 4 48.8 15 46.3 5 53.1 4 49.4 7 
14 SPV 2017 65.5 16 64.4 14 66.4 11 65.4 16 41.6 15 42.1 16 41.4 11 41.7 15 52.6 1 48.1 1 51.1 13 50.6 3 
15 SPV 2018 71.0 1 66.5 11 64.4 16 67.3 10 44.7 3 45.1 13 38.3 16 42.7 14 51.8 3 46.8 4 57.8 1 52.1 1 
16 Local Check 70.2 3 67.5 5 67.3 8 68.4 4 44.7 4 47.3 1 42.3 9 44.8 2 50.8 6 43.3 15 53.1 5 49.1 11 
    MEAN 68.3   67.2   66.9   67.5   43.2   45.3   41.8   43.4   50.2   45.5   52.6   49.4   
   C.D. (5%) 4.0   1.9   4.4   2.5   3.5   2.7   3.7   2.2   4.0   3.0   3.9   2.6   
   C.D. (1%) 5.4   2.6   5.9   3.4   4.7   3.6   5.0   3.0   5.4   4.0   5.3   3.5   
   C.V. (%)  3.5   1.7   3.9   2.2   4.9   3.6   5.3   3.0   4.7   3.9   4.5   3.2   
   F (Probability) 0.00   0.00   0.00   0.36   0.00   0.00   0.00   0.12   0.00   0.00   0.00   0.18   

NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; R-Rank 
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Table 2a contd…. 
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No Entry  R  R  R  R   R  R  R  R 
1 SPV 1820  9.6 12 11.6 15 8.1 6 9.8 13 12.0 3 8.9 10 7.3 6 9.4 1 
2 SPV 1862  9.8 8 10.9 16 7.7 12 9.5 16 8.8 15 9.1 7 6.6 8 8.2 12 
3 SPV  1870  11.1 1 11.7 13 7.1 15 10.0 11 9.1 14 9.1 8 5.0 16 7.7 15 
4 SPV 1871  9.4 15 12.3 10 8.1 7 9.9 12 9.1 13 8.8 11 6.4 10 8.1 13 
5 SPV 1822  9.9 7 12.5 7 6.9 16 9.8 14 9.4 10 8.1 16 5.2 15 7.5 16 
6 SPV 2011 9.7 10 12.8 5 7.7 14 10.1 9 11.0 6 9.0 9 6.4 11 8.8 8 
7 SPV 2012 9.4 16 13.1 2 8.0 9 10.1 8 10.8 7 9.6 2 5.6 14 8.7 9 
8 SPV 2013 10.7 2 12.4 9 7.8 11 10.3 4 11.2 5 8.5 14 7.4 4 9.0 6 
9 SPV 2014 9.6 13 12.0 12 8.5 2 10.0 10 12.2 1 9.2 5 6.6 9 9.3 4 
10 SPV 2015 9.7 9 13.0 4 7.9 10 10.2 7 7.5 16 8.7 12 7.3 5 7.9 14 
11 SPV 2016 10.5 4 12.5 8 8.1 8 10.4 3 11.2 4 10.4 1 6.4 12 9.4 2 
12 CSV 15 9.5 14 11.7 14 7.7 13 9.6 15 10.5 8 9.1 6 7.0 7 8.9 7 
13 CSV 23 10.5 5 12.1 11 8.3 3 10.3 5 12.0 2 9.6 3 6.4 13 9.3 3 
14 SPV 2017 9.9 6 12.6 6 8.1 5 10.2 6 10.0 9 9.5 4 7.9 1 9.1 5 
15 SPV 2018 9.7 11 13.2 1 8.2 4 10.4 2 9.1 11 8.6 13 7.4 3 8.4 10 
16 Local Check 10.7 3 13.1 3 8.8 1 10.8 1 9.1 12 8.1 15 7.6 2 8.3 11 
    MEAN 10.0   12.4   7.9   10.1   10.2   9.0   6.7   8.6   
   C.D. (5%) 1.1   1.6   1.4   0.9   2.9   1.9   1.8   1.6   
   C.D. (1%) 1.5   2.2   1.8   1.2   3.9   2.5   2.4   2.1   
   C.V. (%)  6.9   7.9   10.3   5.4   17.1   12.4   16.3   11.0   
   F (Probability) 0.00   0.00   0.00   0.38   0.00   0.00   0.00   0.26   

CP- Crude protein content;    R-Rank 
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Table 2b:  Stover quality of dual purpose sorghum genotypes in Initial-cum-Advanced Varietal 
Trial- Zone 2 (Kharif  2009) 

 
Data from Indore location 

 
Sl.   ASH (%) NDF (%) ADF (%) CP (%) IVOMD (%) 
No Entry  R  R  R  R   R 
1 SPV 1820  8.4 12 66.9 14 42.1 15 4.9 9 51.7 7 
2 SPV 1862  8.8 9 67.3 11 42.8 10 5.4 4 52.8 3 
3 SPV  1870  9.5 4 68.2 5 44.9 2 4.9 8 50.2 12 
4 SPV 1871  9.4 5 68.4 4 43.6 7 5.7 1 52.0 6 
5 SPV 1822  8.9 7 66.7 15 41.8 16 4.6 12 53.7 2 
6 SPV 2011 8.9 8 68.1 6 43.4 8 4.7 11 52.3 5 
7 SPV 2012 9.7 2 67.7 8 44.2 3 5.3 6 50.1 13 
8 SPV 2013 8.2 14 70.7 1 45.6 1 4.1 16 49.7 15 
9 SPV 2014 8.5 11 67.3 9 42.2 14 5.3 5 51.0 11 
10 SPV 2015 8.1 16 67.2 12 42.8 12 4.3 15 51.5 8 
11 SPV 2016 10.0 1 67.3 10 44.1 4 5.7 2 51.0 10 
12 CSV 15 9.6 3 66.0 16 42.5 13 4.8 10 53.7 1 
13 CSV 23 8.7 10 67.1 13 43.6 6 5.3 7 49.5 16 
14 SPV 2017 8.9 6 69.0 3 43.3 9 5.6 3 51.5 9 
15 SPV 2018 8.2 15 69.3 2 42.8 11 4.4 14 52.6 4 
16 Local Check 8.3 13 67.7 7 43.7 5 4.5 13 50.1 14 
    MEAN 8.9   67.8   43.4   5.0   51.5   
   C.D. (5%) 1.7   4.3   3.2   1.9   3.2   
   C.D. (1%) 2.3   5.8   4.3   2.5   4.3   
   C.V. (%)  11.5   3.8   4.4   22.5   3.7   
   F (Probability) 0.00  0.00  0.00  0.00  0.00   

NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; CP- Crude protein content;    R-Rank 
 
 
 

Table 2c: Stover quality of dual purpose sorghum genotypes in Initial-cum-Advanced Varietal 
Trial- All India (Kharif 2009) 

 
S No. Entry ASH(%) R CP (%) R NDF (%) R ADF (%) R IVOMD (%) R 

1 SPV 1820 9.44 15 8.27 4 66.27 16 41.53 16 51.18 2 
2 SPV 1862 9.33 16 7.47 11 67.39 11 43.17 12 50.47 4 
3 SPV  1870 9.86 6 7.00 14 68.49 1 45.05 1 47.96 16 
4 SPV 1871 9.79 8 7.49 10 67.55 10 43.67 6 49.45 12 
5 SPV 1822 9.54 14 6.81 16 66.70 14 43.18 11 49.82 8 
6 SPV 2011 9.75 10 7.78 8 67.60 9 43.47 9 50.11 6 
7 SPV 2012 10.04 3 7.84 7 67.66 8 43.83 4 49.34 14 
8 SPV 2013 9.79 9 7.78 9 68.09 5 43.60 7 49.51 11 
9 SPV 2014 9.66 12 8.30 3 68.45 2 43.26 10 49.74 9 

10 SPV 2015 9.67 11 6.96 15 68.22 3 44.07 3 49.62 10 
11 SPV 2016 10.27 1 8.43 1 67.08 13 43.55 8 49.90 7 
12 CSV 15 9.62 13 7.86 6 67.15 12 42.99 13 50.18 5 
13 CSV 23 9.88 5 8.31 2 67.82 6 43.82 5 49.44 13 
14 SPV 2017 9.90 4 8.24 5 66.30 15 42.11 15 50.81 3 
15 SPV 2018 9.83 7 7.40 12 67.79 7 42.72 14 52.23 1 
16 Local Check 10.20 2 7.32 13 68.19 4 44.50 2 49.31 15 
 MEAN 9.78  7.70  67.55  43.41  49.94  
 C.D. (5%) 0.83  1.20  2.07  1.76  2.14  
 C.D. (1%) 1.11  1.61  2.76  2.35  2.86  
 C.V. (%) 5.96  10.96  2.15  2.84  3.01  
 F (Probability) 0.74  0.13  0.54  0.05  0.12  

CP- Crude protein content;  NDF- Neuter detergent fibre; ADF- Acid detergent fibre; IVOMD- in vitro organic matter digestibility; 
R-Rank 
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Stover quality of kharif cultivars tested in advanced trials of AICSIP 
during 2002-2007  

C Aruna, B Venkatesh Bhat, A D Vishala, OV Ramana, M Blummel & N Seetharama 
(Collaboration with AICSIP centres) 

 
In India, sorghum is cultivated primarily as a dual-purpose crop. Therefore, the nutritional quality 
of stover is very important for livestock. Thus the forage sorghum breeding programme should aim 
for highly digestible stover to maximize intake and conversion efficiency in live stock. It is also 
pertinent to evaluate the genotypes under different test environments and determinine stover 
quality. We analysed the data available for six years (2002 to 2007) on stover quality of the kharif 
entries in advanced hybrid and varietal trial of AICSIP.  Specifically the objectives were to study: 
 

1. The genotypic variation for stover quality attributes 
2. The relative importance of environmental, genotypic and genotype by environment 

variation for stover quality  
3. The relationship between grain yield, fodder yield and fodder value of stover 

 
The datasets consisted of values for grain yield, fodder yield and stover quality parameters. The 
quality traits studied include crude protein (%), protein yield (q/ha), IVDMD (%), digestible dry 
matter (DDM q/ha), DDM per day, dry matter intake (DMI %), total digestible nutrients (TDN 
%), relative fodder value (RFV), hemicellulose (%), cellulose (%), ADF, NDF and lignin. 
Variations among genotypes and environments were studied. 
 

Variation among the genotypes, locations and years for yield and stover quality traits  
Variation across years 
The means for grain and fodder yields, and stover quality attributes were calculated separately for 
each year for hybrids and varieties (Tables 1 & 2). In general, the grain yields were more in hybrids, 
and fodder yield in varieties. Among quality parameters, crude protein ranged from 4.18 to 5.08% 
in hybrids, and from 4.29 to 5.24% for varieties in different years. For protein yield, the range was 
from 4.14 to 7.33 q/ha in hybrids, and from 4.26 to 8.45 q/ha in varieties. In general low values for 
yield and quality traits were observed during 2005.     
 

Table 1: Means for yield and important stover quality traits in different years over locations and 
genotypes for hybrids 

 
Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 

2002 44.4 107.3 29.3 4.18 4.48 46.7 50.1 0.47 68.1 43.7 
2003 52.0 182.4 27.4 5.08 4.49 44.8 84.2 0.42 63.5 42.4 
2004 32.7 104.3 23.1 4.83 5.23 47.3 49.6 0.48 66.7 41.1 
2005 32.4 91.4 25.7 4.54 4.14 43.1 39.9 0.38 62.2 42.4 
2006 43.8 113.0 27.6 4.44 4.80 44.5 50.5 0.51 67.2 42.2 
2007 47.2 162.4 26.1 4.50 7.33 50.0 81.7 0.78 69.6 44.7 
Mean 42.1 126.8 26.5 4.6 5.08 46.1 59.3 0.51 66.2 42.8 
SE 3.24 14.9 0.86 0.13 0.82 1.01 7.65 0.06 1.15 0.52 

GY- Grain yield (q/ha), FY- Fodder yield (q/ha), HI-Harvest index (%), CP- Crude protein (%), PY-Protein yield (q/ha), 
IVDMD- Invitro dry matter digestibility, DDM- Digestible dry matter (q/ha), DDM/d- DDM per day (q/ha), NDF- Neutral 
digestible fibre (%), ADF- Acid digestible fibre (%). 
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 Table 2: Means for yield and important stover quality traits in different years over locations and 
genotypes for varieties 

 
Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 

2002 31.6 158.5 16.7 4.71 7.45 47.4 75.1 0.67 66.3 42.1 
2003 34.5 136.5 21.4 4.80 6.70 44.4 61.3 0.58 64.0 42.6 
2004 27.9 127.2 18.6 5.24 6.70 49.5 63.7 0.61 63.5 38.3 
2005 24.8 98.0 20.7 4.35 4.26 44.4 44.2 0.41 61.7 41.5 
2006 35.8 129.0 21.3 4.98 6.16 45.3 58.6 0.60 66.3 41.1 
2007 42.6 197.6 21.0 4.29 8.45 51.3 102.5 0.98 67.7 43.0 
Mean 32.9 141.1 20.0 4.73 6.62 47.1 67.6 0.64 64.9 41.4 
SE 2.56 13.8 0.77 0.15 0.57 1.17 8.08 0.08 0.91 0.69 

 
Variation across locations 
The data used were from nine locations, viz., Akola, Coimbatore, Dharwad, Indore, Mauranipur, 
Palem, Parbhani, Surat and Udaipur. High grain yields were recorded at Dharwad centre, and high 
fodder yields at Udaipur (Tables 3 & 4). Among quality parameters, high crude protein and protein 
yield were reported in the samples from Udaipur. IVDMD, DDM and DDM per day were more in 
the samples from Parbhani.  
 

Table 3: Means for yield and important stover quality traits in different locations pooled over 
years and genotypes for hybrids 

 
Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 

Akola 40.1 113.6 26.4 3.67 4.11 44.6 50.5 0.44 67.8 45.0 
Coim 37.3 88.8 29.3 4.73 4.20 40.2 36.5 0.37 68.3 44.0 
Dhar 75.3 112.0 41.8 4.40 4.90 44.8 49.5 0.41 67.4 46.0 
Indore 41.0 88.9 31.2 4.43 3.72 47.0 41.7 0.39 63.9 40.9 
Maur 37.1 102.5 26.7 3.24 3.31 47.4 48.6 0.43 69.0 42.6 
Palem 29.1 97.9 15.9 4.87 4.97 46.2 45.7 0.53 67.0 42.8 
Parbha 25.7 153.0 19.4 4.58 6.65 49.2 76.1 0.87 61.5 39.3 
Surat 31.8 107.1 23.7 3.97 4.40 46.9 50.9 0.49 63.6 40.5 
Udai 48.5 122.0 29.1 6.09 7.46 45.8 56.6 0.58 66.0 42.0 
Mean 40.7 109.5 27.1 4.44 4.86 45.8 50.7 0.50 66.1 42.6 
SE 4.89 6.58 2.47 0.27 0.45 0.84 3.71 0.05 0.84 0.73 

 
Table 4: Means for yield and important stover quality traits in different locations pooled over 

years and genotypes for varieties 
 

Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 
Akola 33.8 131.1 20.9 3.32 4.37 46.5 60.9 0.51 67.0 44.2 
Coim 35.2 104.8 25.3 5.00 5.27 42.2 45.8 0.45 68.1 43.7 
Dhar 69.9 115.6 39.7 4.56 5.23 46.9 52.9 0.44 66.0 44.2 
Indore 31.3 104.2 24.0 4.59 4.51 47.7 49.6 0.45 62.5 39.9 
Maur 39.4 107.2 26.8 4.05 4.37 50.2 53.8 0.46 64.8 39.5 
Palem 26.1 176.2 12.5 4.51 7.59 47.2 85.9 0.92 65.0 41.9 
Parbha 28.3 194.8 13.7 4.39 8.10 50.5 99.7 1.13 62.3 39.6 
Surat 24.1 109.8 18.7 3.60 4.01 47.4 52.6 0.49 62.4 40.5 
Udai 31.0 168.7 17.4 5.44 9.10 49.2 85.3 0.88 64.6 39.8 
Mean 35.5 134.7 22.1 4.38 5.84 47.5 65.2 0.64 64.7 41.5 
SE 4.58 11.8 2.75 0.22 0.63 0.82 6.56 0.09 0.69 0.63 
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Variation among genotypes 
The data of the standard checks, i.e., CSH 9, CSH 13, CSH 14, CSH 16, CSH 17, CSH 18, CSH 23 
among hybrids, and CSV 15, CSV 17, CSV 20, SPV 462 among varieties, was analysed yearwise. 
Grain yield ranged from 29.4 to 44.1 q/ha in hybrids, and 30.4 to 38.2 q/ha in varieties (Tables 5 & 
6). The range is narrow in varieties compared to the hybrids. Fodder yield ranged from 73.6 to 145.8 
q/ha in hybrids, while in varieties it ranged from 92.1 to 152.4 q/ha. For crude protein, CSH 14 was 
the best hybrid followed by CSH 16. For protein yield CSH 9 was the best hybrid followed by CSH 
18 and CSH 16.CSH 18 also had high IVDMD, CSH 16 occupies the second place. DDM was high in 
CSH 9 followed by CSH 16, while DDM/day was high in CSH 18 and CSH 16. Among the varieties, 
CSV 17 had high crude protein followed by CSV 15. Protein yield was high in CSV 20, followed by 
CSV 15. CSV 17 had high IVDMD value. Protein yield, DDM and DDM per day were high in CSV 
20. In general, varieties showed higher values for stover quality attributes than hybrids. 
 

Table 5: Means for yield and important stover quality traits in standard checks over years and 
locations for hybrids 

 
Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 

CSH 9           
2002 48.3 85.3 35.9 4.09 3.48 46.1 39.3 0.36 69.4 44.2 
2003 45.7 159.5 28.0 4.46 8.35 43.1 70.9 0.34 67.1 44.6 
2004 35.5 105.4 25.2 4.05 4.35 48.5 51.2 0.44 66.7 40.4 
Mean 43.6 124.5 29.4 4.25 5.93 45.4 56.9 0.38 67.6 43.4 
CSH13           
2004 34.6 138.5 21.1 5.12 7.50 47.5 67.4 0.64 64.6 40.5 
Mean 34.6 138.5 21.1 5.12 7.50 47.5 67.4 0.64 64.6 40.5 
CSH14           
2002 40.9 104.3 27.6 4.26 4.42 47.1 49.2 0.50 67.0 43.3 
2004 29.7 84.5 22.8 4.93 4.16 47.2 39.8 0.40 66.0 40.1 
2005 25.9 68.2 26.1 4.72 3.11 43.6 30.0 0.30 62.3 42.2 
Mean 29.5 79.5 25.1 4.73 3.68 45.4 36.4 0.37 65.1 41.9 
CSH16           
2002 45.0 110.2 29.0 4.15 4.54 45.8 50.1 0.48 67.2 43.6 
2004 31.4 98.4 23.0 5.14 5.16 46.1 45.4 0.44 67.4 41.8 
2005 30.1 82.7 25.9 4.91 4.11 42.3 35.5 0.35 63.1 43.0 
2006 45.8 107.4 30.6 4.33 4.40 43.9 47.0 0.48 67.4 42.3 
2007 46.3 146.1 27.1 4.68 6.94 49.9 73.2 0.69 69.7 45.3 
Mean 40.1 113.0 27.1 4.69 5.28 45.9 52.8 0.52 67.2 43.4 
CSH17           
2002 39.2 92.2 29.2 4.07 3.75 47.8 43.9 0.43 68.0 43.6 
2004 25.3 83.7 22.6 4.20 3.40 46.5 38.8 0.38 66.6 41.2 
2005 28.9 73.6 27.4 4.74 3.47 43.9 32.7 0.33 61.8 42.0 
Mean 29.4 73.6 26.2 4.47 3.49 45.3 36.3 0.36 64.3 42.0 
CSH18           
2002 45.6 125.6 27.1 4.25 5.24 46.4 40.2 0.54 70.2 45.4 
2004 27.4 105.1 19.4 4.83 5.12 46.6 36.4 0.46 66.3 40.9 
2005 30.6 91.5 24.4 4.61 4.12 42.4 37.9 0.36 63.6 42.6 
2007 48.5 172.4 25.5 4.29 7.80 50.3 44.2 0.83 70.4 44.2 
Mean 35.3 119.5 23.1 4.57 5.49 46.2 39.2 0.53 66.8 42.7 
CSH23           
2007 44.1 145.8 27.5 4.57 6.56 49.8 73.2 0.71 69.5 45.0 
Mean 44.1 145.8 27.5 4.57 6.56 49.8 73.2 0.71 69.5 45.0 
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Table 6: Means for yield and important stover quality traits in standard checks over years and 
locations for varieties 

 
Year GY FY HI CP PY IVDMD DDM DDM/d NDF ADF 

CSV15           
2002 28.6 153.2 15.5 4.43 6.81 46.2 70.8 0.63 65.8 42.2 
2003 34.6 130.7 22.2 4.84 6.37 45.0 59.6 0.56 63.6 42.3 
2005 27.4 94.5 22.3 4.22 3.98 44.1 42.2 0.39 61.6 42.0 
2006 43.3 150.6 22.2 4.80 6.83 45.3 68.6 0.66 66.0 40.8 
2007 47.1 197.8 22.3 4.56 8.71 51.8 103.5 0.97 66.8 42.5 
Mean 37.6 144.6 21.7 4.56 6.46 46.6 69.0 0.66 64.7 41.8 
CSV17           
2004 25.7 76.7 25.0 6.09 4.61 48.7 36.9 0.41 62.9 37.8 
2006 29.7 71.5 27.6 4.60 3.27 45.1 31.8 0.35 66.8 41.7 
2007 33.5 122.6 24.2 4.77 5.74 50.2 61.8 0.66 68.5 44.0 
Mean 30.4 92.1 25.8 4.95 4.47 47.8 44.3 0.48 66.7 41.8 
CSV20            
2003 37.1 148.6 21.3 4.88 7.79 44.5 67.2 0.64 64.3 42.5 
2004 31.6 142.0 18.4 4.95 7.10 49.7 71.0 0.68 63.6 38.3 
2005 25.2 114.8 19.1 3.94 4.67 43.4 50.9 0.47 63.4 42.8 
2006 39.4 147.7 20.9 4.33 6.16 45.1 67.0 0.64 67.0 41.5 
2007 48.0 208.7 21.7 4.28 9.04 52.1 110.1 1.03 67.3 42.9 
Mean 36.4 152.4 20.3 4.38 6.76 46.9 73.3 0.70 65.3 41.8 
SPV462           
2004 35.0 139.8 20.4 5.27 7.51 47.6 67.4 0.71 67.5 41.5 
2005 28.7 93.2 24.3 4.27 4.05 45.3 42.9 0.39 62.1 42.0 
2006 37.2 131.0 21.6 4.38 5.46 45.3 59.6 0.61 66.7 41.6 
2007 51.5 184.3 25.0 3.79 6.76 50.2 92.4 0.88 69.2 44.8 
Mean 38.2 134.3 23.3 4.27 5.55 46.9 63.9 0.63 66.0 42.6 
SE 1.61 7.93 0.54 0.11 0.34 0.55 4.38 0.04 0.45 0.34 

 

Genotypic and environmental interactions for stover quality traits 
The genotypic, environmental and genotype x environment interactions were worked out in three 
sub-sets of the database. In the set I, data of 3 hybrids (CSH 16, CSH 18 and CSH 21) over 3 
locations (Coimbatore, Palem and Udaipur) and 3 years (2004, 2005 and 2007) was used for 
calculating the interaction effects. In set II, data of 5 hybrids (CSH 14, CSH 16, CSH 17, CSH 18 
and CSH 21) over two locations (Akola and Indore) and 3 years (2002, 2004 and 2005) were used for 
the analysis. The set III consisted of 3 varieties (SPV 1616, SPV 462 and CSV 15) over 5 locations 
(Coimbatore, Palem, Parbhani, Akola and Udaipur) and 3 years (2005, 2006 and 2007). In all the 
three sets, the genotypic variation for crude protein and IVDMD was found to be non-significant. 
Year x genotype and location x genotype interactions were mostly observed for protein yield, 
IVDMD, DDM and DDM per day. Significant year x location x genotype interactions were also 
observed for DDM and DDM per day (Tables 7, 8 and 9). 
 

Table 7: ANOVA for yield and stover quality in set I (Hybrids) 
 

Source of 
variation 

df GY FY HI CP PY IVDMD DDM DDM/d NDF ADF Hemi 
cell 

Cell 

Rep 2 ns ns ns ns ns ns ns ns ns ns ns ns 
Year (Y) 2 ** ** ns * ** ** ** ** ** ** ** ** 
Loc (L) 2 ** ** ** ** ** ** ** ** * ** * ns 
Y*L 4 ** ** ** ns ** ns ** ** ** ** ** ** 
Genotype (G) 2 ** * ** ns ns * ** ** ns * ** * 
Y*G 4 ns ** ns ns ** ns ** ** ns * ns ** 
L*G 4 ns ** ns ns ** ns ** ** ns ns * ns 
Y*L* G 8 ns ** ** ns * ns ** ** ns ns * ns 
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Table 8: ANOVA for yield and stover quality in set II (Hybrids) 
 

Source of 
variation 

df GY FY HI CP PY IVDMD DDM DDM/d NDF ADF Hemi 
cell 

Cell Lignin 

Rep 2 ns ns ns ns ns ns ns ns ns ns ns ns ns 
Year (Y) 2 ** ** ** ** * ** ** ** ** ** ** ** ** 
Loc (L) 1 ** ** ** ns ** ns ** ns ns ns ** ns ns 
Y*L 2 ns ** ** ns ** ** ** ** ** ** ns ** ** 
Genotype (G) 4 ** ** ns ns ** ns ** ** ** ** ns ** ** 
Y*G 8 ns ns ns ns ns * ns ns ns * ns ns ** 
L*G 4 ns ** ns ns ns ns * ** ns ns ns ns ns 
Y*L* G 8 ns ** ns ns ns ns ** ** ns ns ns ns ns 

 
 

Table 9: ANOVA for yield and stover quality in set III (Varieties) 
 

Source of 
variation 

df GY FY HI CP PY IVDMD DDM DDM/
d 

NDF ADF Hemi 
cell 

Cell 

Rep 2 ns ns ns ns ns ns ns ns ns ns ns ns 
Year (Y) 2 ** ** **  ** ** ** ** ** ** ** ** 
Loc (L) 4 ** ** ** ** ** ** ** ** ** ** ** ** 
Y*L 8 ** ** ** ** ** ** ** ** ** ** ** ** 
Genotype (G) 2 ns ** ** ns ** ns ** ** ns ns ns ns 
Y*G 4 ns ns ns ns ns ** ns ns ns * ns * 
L*G 8 ns ** ** ns ** ns ** ** ns ns ns ns 
Y*L* G 16 ns ns ** ns ns ** ns * ns ** ns ** 
 
Correlations among yield and stover quality traits 
Correlations between yield and stover quality attributes were worked out both in hybrids and 
varieties. Both hybrids and varieties generally showed nearly similar trend. In both the cases, 
fodder yield was found to have positive association with DDM and DDM per day indicating that 
both yield and quality can be improved simultaneously. IVDMD also had positive association with 
fodder yield in case of varieties, while it had nonsignificant correlation in case of hybrids. Crude 
protein had non-significant negative correlation with fodder yield. Crude protein had non-
significant correlations with most of the quality traits except with protein yield in case of varieties.  
 

Table 10: Correlations among the yield and stover quality attributes-I (hybrids) 
 

Trait FY CP PY IVDMD DDM DDM/d NDF ADF Hemi 
cell 

Cell DMI RFV TDN ASH 

CP -0.37              
PY 0.88** 0.09              
IVDMD 0.01 0.04 0.08            
DDM 0.96** -0.34 0.86** 0.32           
DDM/d 0.88** -0.33 0.77** 0.40* 0.94**          
NDF 0.38* -0.46** 0.19 -0.12 0.33 0.41*         
ADF 0.19 -0.39* 0.01 -0.51** 0.04 -0.05 0.67**        
Hemicell 0.31 -0.20 0.25 0.37* 0.40* 0.60** 0.64** -0.14       
Cellulose 0.16 -0.45** -0.04 -0.41* 0.04 -0.07 0.60** 0.97** -0.21      
DMI -0.39* 0.46** -0.21 0.12 -0.34 -0.42* -0.99** -0.66** -0.65** -0.59**     
RFV  -0.25 0.87** 0.36* 0.97** 0.89** 0.11 -0.12 0.27 -0.10 -0.12    
TDN -0.19 0.39*  0.51** -0.04 0.05 -0.67** -0.98** 0.14 -0.97** 0.66** 0.12   
ASH -0.10 -0.12 -0.14 -0.04 -0.10 -0.24 -0.49** 0.02 -0.67** 0.17 0.48** 0.02 -0.02  
GY 0.06 -0.33 -0.09 -0.22 0.01 0.03 0.12 0.40* -0.26 0.46** -0.12 -0.03 -0.40* 0.44** 

GY- Grain yield (q/ha), FY- Fodder yield (q/ha), HI-Harvest index (%), CP- Crude protein (%), PY-Protein yield (q/ha), IVDMD- Invitro dry matter digestibility, 
DDM- Digestible dry matter (q/ha), DDM/d- DDM per day (q/ha), NDF- Neutral digestible fibre (%), ADF- Acid digestible fibre (%), Hemicell.-Hemicellulose, 
Cell.- Cellulose, DMI- Dry matter index, RFV- Relative fodder value, TDN- Total digestible nutrients 
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Table 11: Correlations among the yield and stover quality attributes-II (Varieties) 
 

Trait FY CP PY IVDM
D 

DDM DDM/d NDF ADF Hemi 
cell. 

Cell. DMI RFV TDN ASH 

CP -0.12              
PY 0.87** 0.37**             
IVDMD 0.72** -0.08 0.66**            
DDM 0.99** -0.10 0.87** 0.78**           
DDM/d 0.96** 0.07 0.92** 0.75** 0.96**          
NDF -0.12 -0.22 -0.24 -0.17 -0.13 -0.09         
ADF -0.43** -0.29 -0.58** -0.54** -0.46** -0.49** 0.63**        
Hemicell 0.30* 0.02 0.30* 0.35* 0.31* 0.40** 0.60** -0.24       
Cellulose 0.09 -0.34* -0.10 0.13 0.10 0.04 0.64** 0.74** 0.03      
DMI 0.11 0.20 0.22 0.15 0.12 0.07 -0.99** -0.61** -0.61** -0.63**     
RFV 0.99** -0.08 0.88** 0.78** 0.99** 0.96** -0.22 -0.51** 0.26 0.04 0.21    
TDN 0.43** 0.29 0.58** 0.54** 0.46** 0.49** -0.63** 0.99** 0.25 -0.74** 0.61** 0.51**   
ASH -0.08 0.57** 0.16 -0.01 -0.07 -0.01 0.15 0.25 -0.07 0.31* -0.14 -0.08 -0.25  
GY 0.39** -0.01 0.32* 0.26 0.36** 0.35* 0.27 -0.02 0.36** 0.23 -0.26 0.34* 0.02 0.41** 

 
 

Conclusions and implications 

 
1. CSH 16 was the best among hybrids for stover quality with high protein, IVDMD, DDM 

and DDM/day, followed by CSH 18. Among the varieties, CSV 20 (SPV 1616) was the best 
as far as the stover quality was concerned. 

2. The variation due to genotypes was found to be less for the important stover quality 
attributes like crude protein and IVDMD than for DDM, suggesting the need to introduce 
variability using diverse germplasm lines with high protein and IVDMD values. 

3. The correlation between grain and fodder yields was found to be positive but non-
significant in case of hybrids; it was positive and significant in case of varieties suggesting 
the possibility of improving both grain and fodder yields simultaneously. Hybrid parents 
may have to be screened in future. 

4. The positive association of fodder yield and grain yield with important quality traits such 
as IVDMD and DDM show that genotypes with high stover quality without negative 
effects on grain yield can be selected. 

5. The significant genotype x environment interactions observed for protein and DDM in this 
study show differential response of genotypes over locations and/or seasons. This could 
reduce the realized gains for stover quality. There is a need to work out the contribution of 
genotypes in such interactions. 

6. Studies on stover quality as influenced by the crop management conditions, and 
environment like soil and other edaphic factors, in addition to the genotypes, will help in 
formulating a holistic approach for improving stover quality in sorghum.  
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Report on ICAR-ICRISAT collaborative projects (2006-09) 
 

1.Title of Project: 
SG 1.1:  Breeding for trait-based sorghum hybrid parents for specific end-uses and their testing for use in the 
national program (Kharif) 

 
Project No.:  ICAR/ICRISAT SG 1 
ICAR/National institutes:   Prabhakar , S Audilakshmi,  B Venkatesh Bhat, SS Rao, HS Talwar, N 
Seetharama, R Madhusudana, SK Ahmmed, R Velzhahan, TG Nageswara Rao, VR Bhagwat, Vilas Tonapi, 
V Rajaram, Vijay Sai Reddy, Ashok Reddy, Shekarappa, Daware , PV Makar, Prem Kishore, Yogendra 
Singh, Kusum Mathur, M Khaiyum, K Mathur, YD Narayana, BD Biradar, Gowri Sajjanar, RB Solunke  
ICRISAT: Belum VS Reddy, A Ashok Kumar, HC Sharma, RP Thakur, V Vadez  and P Parthasarathy Rao 
 
Objective 1: Improve/develop kharif sorghum seed parents suitable for alternate industrial uses (kharif hybrids) 
Activity 1.1: Evaluation of available hybrid parents for high starch content: Rainy season sorghum 
cultivation can be promoted through its exploitation for alternative uses. Though the demand of rainy season 
sorghum for food use is declining, it is being increasingly used in poultry and animal feed rations and better 
prospects lie in its utilization in the making of potable alcohol. Grains with high starch content are preferred 
for this purpose. ICRISAT developed 689 high yielding and trait-specific A-/B-lines until 1998. A total of 51 
A/B pairs were selected based on grain size (ranging from 3.5 to 4.3 g 100-1 grains) and these were evaluated 
along with 14 new A/B pairs (developed in 2006). Grain samples of these 65 A/B pairs were tested for starch 
content at ICRISAT, Patancheru. The starch content ranged from 60.2% to 72% in these lines. Seven B-lines 
(ICSB 73, ICSB 661, ICSB 474, ICSB 52, ICSB 745 and ICSB 625) had starch content above 70%. 
 
Activity 1.2.: Evaluation of sorghum hybrid parents for grain mold resistance:  Grain mold is one of 
the major biotic constraints in sorghum during rainy season. Grain mold resistance breeding program at 
ICRISAT, Patancheru and in Indian national program is focusing on developing varieties, restorer lines, and 
hybrid seed parents utilizing resistance from germplasm lines of diverse geographical origins. Also, an 
AICSIP-ICRISAT collaborative Sorghum Grain Mold Resistance Stability Nursery (SGMRSN) was 
established in 2002 under the ICAR-ICRISAT partnership project to evaluate the performance of hybrid 
parents, test hybrids and other inbred lines at diverse grain mold high pressure locations in different sorghum 
growing zones in India to identify lines with stable resistance to grain mold fungi for their utilization in 
hybrid breeding.  
 
A. Sorghum grain mold resistance stability nursery (SGMRSN): The SGMRSN-2006 consisted of 50 entries 
including 33 lines (22 B-lines, 11 R-lines) from ICRISAT; 12 lines from AICSIP; and two resistant (IS 25017 
and IS 14384), one moderately resistant (PVK 801) and two susceptible (SPV 104 and Bulk Y) checks. The 
nursery was successfully established at five locations - Dharwad, Parbhani, Palem, Patancheru and 
Coimbatore. Each entry was grown in 2 rows of 2 to 4 m length in 3 replications in a randomized complete 
block design. High relative humidity (>90% RH) was created by sprinkler irrigation on rain-free days at 
Patancheru and some other locations. No artificial inoculation with any mold fungi was done.  There were 11 
entries (ICSB 355, -376, -377, -383, -388, GM 3, ICSB 355-1-10, -393-7-1, -401-4-2, -403-4-1 and SGMR 33-1-8-
3-2) that showed resistance stability across five locations with mean PGMR ≤2.0 (Table 1). Ten of the 11 
resistant entries have red to brown grain; relatively harder and taller plant height, while GM 3 had white 
grain.  These entries flowered between 64 and 74 days compared to 71-74 days of resistant check, IS 14383, 
and susceptible check, SPV 104. These lines could be used in developing grain mold resistant hybrids.  
 
B. Grain mold advanced B-line progenies trial: A trial consisting of 16 B-line progenies (4 B-lines in BC5 stage of 
conversion, 2 in BC7 stage and 8 in BC8 stage on A1 and 2 in BC9 stage on A2) was screened along with three 
controls (296B-high yielding B-line, IS 14384-grain mold resistant check and Bulk-Y, grain mold susceptible 
check) for grain mold tolerance in a screening block and for grain yield and agronomic traits in a breeding 
block during the 2008 rainy season. In the screening block, the grain mold scores were recorded at 
physiological maturity (PM) using a 1 to 9 scale, where 1= 0 to <1% mold infection- highly resistant and 9= 
76-100% molded grains on a panicle- highly susceptible. Controls 296B and Bulk-Y had PGMR score 9 
whereas IS 14384 recorded 2. All test entries recorded PGMR score 6 to 8. This may be due to heavy rainfall 
(652 mm) in the season (August to October) from flowering to harvest. For grain yield three lines were 
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significantly superior by 7 to 33% (range 5.13 t ha-1 to 6.79 t ha-1) to 296B (4.52 t ha-1) in the breeding block. 
All the selected B-lines were white grained like 296 B. A trial consisting of 40 B-line progenies was screened 
along with two controls (CSH 16 and ICSB 101) for grain mold tolerance in a screening block and for grain 
yield and agronomic traits in a breeding block during the 2009 rainy season. In the screening block, the grain 
mold scores were recorded at physiological maturity (PM) using a 1 to 9 scale, where 1= 0 to <1% mold 
infection- highly resistant and 9= 76-100% molded grains on a panicle- highly susceptible. Controls ICSB 101 
and CSH 16 had PGMR scores 5 and 8. All test entries recorded PGMR score 3 to 7. Thirteen B-lines were had 
PGMR score 3 to 4 less than ICSB 101. For grain yield two B-lines were significantly superior by 15 and 30% 
with  2.59 t ha-1 and 2.93 t ha-1 to ICSB 101 (2.09 t ha-1) in the breeding block with PGMR score 5.0 similar 
to ICSB 101. 

Table 1: Grain mold resistance and agronomic traits of 11 promising entries  
of SGMRSN-2006 across 5 locations 

 
Entry PGMR 

(1-5)a 
Agronomic traits 

DTFb Plant ht (cm) b Grain colorc Glumes coverage 
(%)c 

Grain hardness 
(kg-1 seed)d 

ICSB 355 1.5 64 127 R 25 4.4 
ICSB 376 1.7 66 162 R 25 5.4 
ICSB 377 1.3 65 138 R 25 5.3 
ICSB 383 1.5 72 183 R 25 5.1 
ICSB 388 1.8 66 172 R 33 6.2 
GM 3 1.7 74 206 W 75 5.7 
ICSB 355-1-10 2.0 67 135 R 25 3.3 
ICSB 393-7-1 1.8 71 159 R 58 8.5 
ICSB 401-4-2 1.9 74 160 B 25 3.4 
ICSB 403-4-1 1.8 72 148 B 25 4.5 
SGMR 33-1-8-3-2 1.8 72 167 R 25 3.2 
IS 14384 – Res control 1.0 74 230 R 75 10.7 
SPV 104 – Susc Control 4.2 71 147 W 25 3.1 
Trial LSD (P<0.05) 0.71 3.2 24.6 - - 6.2 

aMean of 5 locations (Coimbatore, Dharwad, Parbhani, Palem and Patancheru) with 3 reps/location; bMean of 4 locations, Coimbatore, Dharwad, Parbhani 
and Patancheru; cRecorded at Patancheru only; dMean of 3 reps at Patancheru (25 grains/rep). 

 
C. Grain mold hybrids and parents trial: C.1. A trial consisting of nine hybrids along with their 12 parents (5 B-
lines and 7 R-lines) and four controls (296B-high yielding B-line; CSH 16, commercial hybrid; IS 14384, grain 
mold resistant check and Bulk-Y, grain mold susceptible check) was screened for grain mold tolerance in 
screening block and grain yield and agronomic traits in a breeding block during the 2008 rainy season. 
Controls 296B and Bulk-Y recorded PGMR score 9 and 8, respectively whereas IS 14384 recorded score 1. All 
the test hybrids recorded PGMR score between 2 to 4 whereas control hybrid CSH 16 recorded PGMR score 
6. For grain yield, two hybrids ICSA 101×PVK 801 (6.64 t ha-1) and ICSA 101 x IS 41675 (7.39 t ha-1) were 
significantly superior (up to 15%) to CSH 16 (6.41 t ha-1) in the breeding block. Of the 12 parental lines, GD 
65028 (PGMR score 2.2) and ICSV 96105 (score 3.0) were resistant and ICSB 384 (score 4.0) was moderately 
resistant.  
 
C.2. A trial consisting of another set of 22 hybrids along with their parents (7 B-lines and 7 R-lines) and two 
controls (CSH 23, commercial hybrid; and SPV 104, grain mold susceptible check) was screened for grain 
mold tolerance in screening block and grain yield and agronomic traits in a breeding block during the 2009 
rainy season. Controls CSH 23 and SPV 104 recorded PGMR score 7.3 and 8.6, respectively. All the test 
hybrids recorded PGMR score between 3 to 6. For grain yield, five hybrids ICSA 29013 x PVK 801 (5.51 t ha-
1), ICSA 29010 x PVK 801 (4.66 t ha-1), ICSA 29012 x PVK 801 (4.26 t ha-1), ICSA 29014 x ICSR 196 (4.23 t 
ha-1), and ICSA 29014 x PVK 801 (3.73 t ha-1) were significantly superior (16 to 72%) to CSH 23 (2.98 t ha-
1) in the breeding block. Of the 14 parental lines, ICSV 25263 (score 3.8) and ICSR 106 (score 3.9) were 
moderately resistant.  

 
Objective 2:  Improve/develop rabi sorghum seed parents suitable for indigenous food products making (rabi 

hybrids) 
Activity 2.1.:  Improvement of maintainer and restorer populations through recurrent mass selection (BVSR) 

 
A. ICSP-B (maintainer) - postrainy population: SPV 1359 and M 35-1 (postrainy season varieties),  twenty 
ICRISAT-developed established B-lines, stay green lines, shoot fly resistant lines were introgressed into C9 
bulk of postrainy B-population. Later Giddi Maldandi F4 bulk was introgressed into postrainy B-population 
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bulk (R1) during 2007 rainy season. These are planted along with M 35-1 derivatives bulk and dwarf B-lines × 
postrainy varieties bulk during 2007 postrainy season. The fertiles from Giddi Maldandi F4 bulk, M 35-1 
derivatives bulk and dwarf B-lines × postrainy varieties bulk were crossed with steriles from the postrainy B-
population bulk (R1). From the population bulk, dwarf steriles and fertiles with moderate to bold grain size 
were harvested. These were introgressed with the two identified Giddi Maldandi B-lines and ICSB 52 during 
the 2008 postrainy season for the development of postrainy season adapted B-population. 
 

B. ICSP-shoot pest postrainy season population (restorer): The shoot pest population bulk were introgressed 
with postrainy season varieties - SPV 1411, Mouli and M 35-1 for developing restorer population with 
postrainy season adaptation. The male sterile and fertile plants with moderate to bold grain size were 
harvested.  
 

Activity 2.2.:  Diversification of hybrid parents for grain luster through pedigree breeding 
During the 2005 postrainy season, 67 highly lustrous germplasm lines were crossed with elite advanced 
breeding progenies with B-reaction and established high yielding B-lines. This has resulted in 129 F1s, which 
were further advanced. During the 2009 rainy season, 110 lines in BC5 stage of conversion to A1 cytoplasm, 
21 in BC4 stage and 3 in BC2 stage were selected for high grain yield.  
 
Objective 3:  Develop forage sorghum hybrids 
Activity 3.1.:  Improve female lines of forage sorghum for high green fodder yield, brown midrib trait and sweet 

stalk with resistance to stem borer and foliar diseases – leaf rust, anthracnose and leaf blight 
(forage hybrids)  

 
A. Hybrid parents with sweet stalk: For the development of A-/B-lines with high biomass and sweet stalk, from 
a total of 307 F4s made from the crosses involving high yielding B-lines, sweet sorghum B-lines and sweet 
sorghum varieties, 205 F5s were selected during 2008 postrainy season based on stem juiciness, Brix%, high 
biomass and good grain yield for sweet sorghum B-lines development. A total of 5 F4s (from 24 F3s) were 
obtained during 2008 postrainy season from the crosses between sweet sorghum varieties and sweet sorghum 
germplasm lines with selection for stalk juiciness, Brix% and high biomass. A total of 14 F3s involving the 
crosses made between high yielding B-lines, high yielding R-lines and sweet sorghum improved R-lines are 
being advanced during 2009 postrainy season. 
 

B. Hybrid parents with brown midrib: A total of 126 F6 progenies derived from the crosses between 3 brown 
midrib germplasm sources and high yielding B-lines and their test crosses were evaluated during the 2006 
postrainy season and two B-lines are in BC2 stage of conversion.  Promising sweet sorghum B-lines were 
evaluated in replicated trials as given below.  
 

C.1. Sweet sorghum B-line trial: Based on the performance of sweet sorghum B-lines evaluated during the 2005 
rainy season, a total of 30 B-lines were selected and evaluated along with the checks NSSH 104 and SSV 84 in 
the 2005 postrainy season. One of the B-lines, ICSB 73 with 0.9 t ha-1 sugar yield performed significantly 
better than the controls NSSH 104 (0.74 t ha-1) and SSV 84 (0.44 t ha-1) for sugar yield based on Brix reading 
and juice yield, while ICSB 324 (0.7 t ha-1), ICSB 652 & 401 (0.6 t ha-1) and ICSB 24001 (0.5 t ha-1) were 
significantly better than SSV 84 (0.3 t ha-1). The performance of lines for other traits is presented in Table 2.  
 

Table 2. Performance of selected sweet sorghum B-lines (at maturity stage) - 2005 
postrainy season at ICRISAT 

B-line 
Days to 50% 

flowering 
Plant height 

(m) 
Cane yield 

(t ha-1) 
Juice yield 

(t ha-1) 
Brix reading at 

maturity 
Sugar yield1 based on Brix 

reading and juice yield (t ha-1) 
ICSB 73 75 1.5 13.8 5.7 16.7 0.9 
ICSB 324 75 1.5 12.0 3.7 19.0 0.7 
ICSB 652 75 1.3 11.1 3.3 16.7 0.6 
ICSB 401 75 1.4 12.9 4.2 13.0 0.6 
ICSB 24001 75 1.5 13.2 4.4 11.7 0.5 
NSSH 104 (Check) 73 1.5 13.3 5.3 13.3 0.7 
SSV 84 (Check) 70 1.4 9.0 2.7 16.3 0.4 
Mean 75 1.2 6.9 2.1 12.0 0.3 
CV (%) 3.9 15.0 21.9 22.3 22.4 29.4 
CD (5%) 3.96 0.30 2.5 0.74 4.36 0.13 

1. Sugar yield on juice yield = {[(Brix reading at maturity * 0.8746) + 0.1516]/0.1} * juice volume in kl per ha/1000. 
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C.2. Sweet sorghum advanced B-line trial (SSABLT, 2006K): Based on the performance of B-lines in sweet 
sorghum B-line trial in 2004 postrainy season, 2005 rainy and postrainy seasons, PPV trials in 2004 rainy and 
postrainy seasons, PPV trials in 2005 rainy and postrainy seasons, 75 B-lines were selected and evaluated 
during the 2006 rainy season along with the checks 296B and SSV 84. Three B-lines, ICSB 729 (3.3 t ha-1), 
ICSB 722 (3.1 t ha-1), ICSB 321 (3.0 t ha-1) were on par with the check SSV 84 (2.7 t ha-1) for sugar yield. 
Among these, ICSB 722 (14 t ha-1) was significantly superior to the check 296 B (10.9 t ha-1) for grain yield, 
while the rest of them were on par with 296 B, except ICSB 321. The performance of these lines for other 
traits is given in Table 3. 
 

Table 3. Performance of selected sweet sorghum B-lines (at maturity stage) - 2006 rainy season at ICRISAT 
 

B-line Days to 50% 
flowering 

Plant height 
(m) 

Cane yield   
(t ha-1) 

Juice yield  
(t ha-1) 

Brix reading at 
maturity 

Sugar yield1 based on Brix 
reading and juice yield (t ha-1) 

Grain yield     
(t ha-1) 

ICSB 729 77 2.2 49.5 23.4 14.7 3.3 10.9 
ICSB 722 75 2.2 41.5 20.5 15.2 3.1 14.0 
ICSB 321 78 2.3 40.6 18.0 17.5 3.0 7.9 
SSV 84 (Check) 82 2.9 45.7 18.6 18.2 3.3 3.0 
296 B (Check) 69 1.5 12.1 2.7 8.3 0.5 10.9 
Mean 67 1.6 21.5 9.2 12.9 1.2 11.4 
CV (%) 1.69 8.20 12.5 21.11 9.33 30.3 11.84 
CD (5%) 1.82 0.22 4.36 3.13 1.94 0.41 2.17 

1Sugar yield = {[(Brix reading at maturity * 0.8746) + 0.1516]/0.1} * juice volume in kl per ha/1000. 
 
C.3. Grain sorghum preliminary B-lines trial (SSGPBT): With an objective to identify B-lines rich in stem 
sugars among the existing new B-lines developed for high grain yield, a total of 63 B-lines were evaluated 
along with the sweet sorghum variety check SSV 84 and sweet sorghum hybrid parent check, ICSB 38 during 
the 2007 rainy season. For sugar yield, four B-lines with a sugar yield ranging from 2.81 to 3.25 t ha-1 were on 
par with the control SSV 84 (3.66 t ha-1). In these four B-lines, Brix% varied from 16.3 to 17.3 (SSV 84: 19.5), 
girth varied from 1.7 to 2.0 cm (SSV 84: 1.6 cm), plant height was 1.8 m (SSV 84: 2.6 m), days to 50% 
flowering varied from 72 to 76 days (SSV 84: 79 days) and grain yield ranged from 0.97 to 2.86 t ha-1 (SSV 84: 
0.47 t ha-1, severe bird damage also contributed to low yield levels). However, for sugar yield, 62 of the 63 B-
lines were numerically superior to ICSB 38 (0.68 t ha-1). ICSA 38 is the female parent of CSH 22SS the first 
commercial sweet sorghum hybrid released by Indian national program.  
 
C.4. Sweet Sorghum Advanced B-line Trial (SSABT): Thirty three advanced B-lines selected previously 
were evaluated in SSABT during 2008 postrainy season in RCBD with three replications for terminal 
drought tolerance along with the checks SSV 84 and CSH 22SS. Compared to the best performing check 
(SSV 84: 0.05 t ha-1) for sugar yield SP08 2036-1, SP08 2065-3, SP08 1026-2, SP08 2060-2 and SP08 1035-2 
ranging from 0.2 to 0.3 t ha-1 were significantly superior. Among these, the grain yield ranging between 0.9 
to 2.2 t ha-1 (2.5) and Brix% between 8 to 11.8% (9.9%).  A total of 27 B-lines selected from the sweet 
sorghum preliminary B-lines trial and grain-based preliminary B-lines trial during 2008 rainy season were 
evaluated in SSABT during 2009 rainy season along with the checks ICSB 38 and SSV 84. The trial was 
conducted in RCBD in three replications. Though the B-lines did not out yield the varietal check SSV 84 
(2.6 t ha-1) for sugar yield, 26 of the 27 B-lines were numerically superior over the sweet sorghum hybrid, 
CSH 22SS, parental check ICSB 38. Of these 21 B-lines with a sugar yield ranging from 0.9 t ha-1 to 2.6 t ha-

1 were significantly superior to ICSB 38 (0.5 t ha-1). The days to 50% flowering among these 21 B-lines 
ranged from 67 to 83 days (ICSB 38: 68 days), plant height from 1.6 to 2.9 m (ICSB 38: 1.6 m) and Brix% 
from 16.0 to 20.5% (12.9%). The top five high sugar yielding B-lines include SP 93037 (2.6 t ha-1), SP 
85040-1-1 (2.3 t ha-1), SP 85026-1-2 (2.2 t ha-1), SP 54801-2 (2.0 t ha-1) and SP 54819-2 (1.9 t ha-1). These B-
lines hold promise for the development of elite sweet sorghum hybrids. 
 
Activity 3.2.: Improve restorer lines/varieties for multicut ability with brown midrib trait and sweet stalk with resistance 

to stem borer and foliar diseases and Sudan grass lines with downy mildew resistance 
A. The promising restorers with brown-midrib were evaluated in preliminary and advanced bmr R-lines trials 
as given below 
A.1. Preliminary Brown-midrib R-lines Trial: Twenty six newly developed restorers of the A1 CMS system 
introgressed with brown midrib (bmr) trait utilizing bmr sources IS 21887 (bmr 1), IS 21888 (bmr 3) and IS 
21890 (bmr 7) were evaluated along with their parental bmr sources i.e. bmr 1, bmr 3 and bmr 7 as bmr checks 
and a high grain-yielding white midrib variety RS 29 as non-bmr check during the 2008 postrainy season. 
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Twenty five R-lines recorded a bmr score 1 (taken on a 1−3 scale, where 1 = brown, 2 = green and 3 = white). 
Grain yield in these lines ranged from 2.3 to 5.2 t ha-1 (bmr checks: 2.3 t h-1a; RS 29: 6.0 t ha-1), days to 50% 
flowering from 74 to 85 days (RS 29: 84 days) and plant height from 1.0 to 1.9 m (RS 29: 1.7 m). Nine taller 
lines (>1.6 m) with bmr score 1 and high grain yield (> 4.0 t ha-1) were advanced further. 
 
A.2. Advanced Brown-midrib R-lines Trial: Ten restorers of the A1 CMS system introgressed with IS 21887 
(bmr 1) and IS 21890 (bmr 7), selected from preliminary brown-midrib R-lines trial were evaluated during the 
2007 rainy season along with two high grain-yielding white midrib checks ICSR 89058 and RS 29 during the 
2008 postrainy season. Nine R-lines recorded a bmr score 1. Among these, grain yield ranged from 2.3 to 4.0 t 
ha-1 (bmr check: 1.4 t ha-1; RS 29: 5.8 t ha-1; ICSR 89058: 4.0 t ha-1) and plant height from 1.5 to 2.0 m (RS 29: 
1.8 m; ICSR 89058: 1.7 m). Invitro digestibility ranged from 50.4 to 52.8 (RS 29: 45.1%; ICSR 89058: 46.9%), 
metabolically energy 7.5 to 8 MJ kg-1 (RS 29: 6.5; ICSR 89058: 6.9) and lignin 1.7 to 2.8 (RS 29: 3.5 %; ICSR 
89058: 2.5 %). 
 
B. The promising sweet sorghum varieties/ restorers were evaluated in replicated trials and the results are 
given below 
B.1. Sweet sorghum varietal and restorer lines trial-1: Based on the performance of sweet sorghum varieties and 
restorers in the trial during the 2005 rainy season, 45 lines were selected and evaluated along with the checks 
SSV 74, SSV 84 and NSSH 104. Compared to the checks (SSV 74: 1.2 t ha-1, SSV 84: 0.5 t ha-1 and NSSH 104: 
1.1 t ha-1), 14 varieties were significantly superior for sugar yield (1.67 to 3.0 t ha-1). The top five high- sugar 
yielding lines include SP 4484-2 (3.0 tha-1), SP 4487-3 (2.4 tha-1), SP 4504-2 (2.3 tha-1), SP 4482-2 (2.3 tha-1) 
and SP 4482-1 (2.2 tha-1). The Brix% in these lines ranged from 16 to 18.7%. 
 
B.2. Sweet sorghum varietal and restorer lines trial-2: Apart from the above, a total of 68 varieties/restorer lines 
selected from the sweet sorghum preliminary varietal and restorer lines trial during 2008 rainy season were 
evaluated in SSAVRT during 2009 rainy season along with the checks CSH 22SS and SSV 84. The trial was 
conducted in RCBD in three replications. Sixteen lines with a sugar yield ranging from 3.9 to 4.4 t ha-1 were 
comparable to the best performing check SSV 84 (3.98 t ha-1). These varieties flowered in 69 to 89 days (SSV 
84: 83 days), had a plant height ranging from 3.7 to 4.2 m (SSV 84: 4.0 m), Brix% ranging from 17.2 to 18.8 
(SSV 84: 18.9). 
 
B.3. Disease resistance in sweet sorghum lines: Sweet sorghum advanced hybrids (136); hybrid seed parents 
(119 B-lines), and multi location test entries (25) were evaluated for disease reaction (anthracnose and grain 
mold) in 2009 rainy season. For anthracnose resistance, data on disease severity on a 1-9 scale (1 = 0 to <1% 
leaf area covered with hypersensitive lesions with yellow flecks – highly resistant   and 9 = 76-100% leaf area 
covered with coalescing necrotic lesions with acervuli –highly susceptible) were recorded on whole plant basis 
at the soft-dough stage. Grain mold severity was also recorded in these entries at physiological maturity using 
the 1-9 scale (1= 0 to <1% mold infection – highly resistant and 9= 76-100% molded grains on a panicle- 
highly susceptible).  
 
Future plan: There is a need to strengthen and enlarge collaboration with DSR-AICSIP for pathology 
research. Major research areas could be related to diseases, such as grain mold, anthracnose, leaf blight, 
downy mildew and charcoal rot with emphasis on evaluating advanced breeding lines for resistance to these 
diseases through multilocation testing at the AICSIP centers.  
 
Activity 3.5: Evaluation of leaf blight virulence nursery for characterizing pathogenic variability amongst 

the E. turcicum populations (KM, YDN, RPT) 
This part for 2006-08 to be reported by Dr Kusum Mathur, Udaipur.  The Sorghum leaf blight virulence 
nursery (SLBVN) was initiated during the kharif 2006 to characterize variability in populations of E. 
turcicum, and to identify sources of stable resistance to LB. The SLBVN-2006 comprised of 19 sorghum lines 
that had shown differential reactions to the populations of the pathogen in preliminary studies at Udaipur, 
and a local susceptible line as check. Each entry was grown in two rows, 4m long in two replications at each of 
the three locations. Cultural practices for crop management were followed according to the local 
recommendations.  The plants were inoculated with actively growing culture of the local isolate of E. turcicum 
(grown for 10- days on autoclaved sorghum grains, air-dried and 2-3 grains placed in whorls of 25-day-old 
plants). Leaf blight scoring was made on 10 randomly selected plants in each plot at the soft-dough stage, 
using the standard disease severity rating scale of 1-5 (1 = no symptoms seen on leaves; 2 = traces to 10 per 
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cent leaf area infected; 3 = 11 to 25 per cent leaf area infected; 4 = 26 to 50 per cent leaf area infected; and 5 = 
more than 50 per cent of leaf area infected).  The weather data (temperature, RH, rainfall, and number of 
rainy days) during the crop were collected. However, due to unfavorable environmental conditions, the 
disease pressure remained very low at all the locations. Even at Udaipur center, despite the well established 
sick plot and inoculations, only low level of infection (score 2.0 -2.5) developed on the susceptible check Kekri 
local. The nursery is being planned for Kharif 2007 with some improvements, and seed of the entries are being 
multiplied. 
 
Activity 3.6: Genetic variability in E. turcicum pathotypes/ pop. using DNA markers will be assessed - To be taken up 
Activity 3.7: Generation and evaluation of segregating progenies - To be taken up 
Activity 3.8: Evaluate SSR markers for tagging R genes - To be taken up 
 
Objective 4: Test specific hypotheses and value of traits for adaptation to specific niches or end uses as 

per proposed target area through field testing and simulation modeling 
Activity 4.1: Sorghum adaptation to specific niches (saline and acidic soils) testing 
 
A. Introgression of salinity tolerant lines into high yielding background: A total of 405 F3s were developed from 
139 F2s derived from the crosses involving salinity tolerant breeding lines and high-yielding B-lines during the 
2006 rainy season. Similarly, a total of 139 F3s were produced from 54 F2s derived from the crosses of salinity-
tolerant breeding lines and high-yielding R-lines during the 2006 rainy season.  During 2008 late rainy season, 
a total of 99 F6 progenies (from 230 F5 progenies) and 144 F7 progenies (from 221 F6 progenies) were 
developed for B-line development program and 20 F6 progenies (from 43 F5 progenies) and 82 F7 progenies 
(from 112 F6 progenies) were selected for R-line development program in saline soils (12 dsm-1) at Agricultural 
Research Station, Gangavathi, Karnataka. During 2009 rainy season, a total of 638 F7s and 189 F6s for B-line 
development and 108 F7s and 330 F6s for R-line development were obtained with selection for high grain 
yield, bold grain and agronomic appearance at ICRISAT. From the crosses between germplasm and breeding 
lines, 191 BC1s (from 508 test crosses) and 77 F6s with restorer reaction were selected for high grain yield and 
high biomass at ICRISAT. 
 
B. Evaluation of grain sorghum genotypes for salinity tolerance 
B.1. Salinity tolerant varietal trial: A trial involving 30 varieties, including two checks was conducted during 
the 2006 late rainy season at the Agricultural Research Station (ARS), Gangavathi, to ascertain the salinity 
tolerance and grain yield in large grain backgrounds. Eight varieties out-yielded the best check, ICSV 112 for 
grain yield and were comparable for grain size in the saline soils (10 dSm-1) of ARS, Gangavathi. A salinity 
tolerant grain sorghum varietal trial consisting of selected 24 varieties from the above trial and five 
susceptible checks (SP 40646, SP 36257, ICSB 406, ICSR 93024-1 and ICSB 676) were evaluated in a three-
replications in RCBD in saline soils (8 dsm-1) at Agricultural Research Station, Gangavathi, Karnataka, 
during the 2008 late rainy season. Among these five varieties viz., ICSR 170 (3.4 t ha-1), ICSR 93034 (3.3 t ha-

1), SP 47513 (3.3 t ha-1), SP 47503 (2.9 t ha-1) and JJ 1041 (2.8 t ha-1) showed numerically higher grain yield 
than the best performing check SP 40646 (2.7 t ha-1). 
 
B.2. Salinity tolerant hybrids trial: A trial involving 30 hybrids including three checks viz., CSH 16, SP 40646 
and ICSB 406 was conducted during the 2006 rainy season at Agricultural Research Station, Gangavathi to 
ascertain the salinity tolerance and grain yield in large grain backgrounds. Sixteen hybrids with a grain yield 
range of 4.8 to 6.0 t h-1 were on par with the best check, CSH 16 (6.6 t ha-1) and for grain size, 25 hybrids with 
a range of 2.76 to 3.56 g 100-1 were comparable with the best check SP 40646 (3.22 g 100-1) in the saline soils 
(10 dS m-1) at ARS, Gangavathi. The top five grain yielding hybrids included ICSA 405 x JJ 1041 (6.0 t ha-1), 
ICSA 707 x ICSV 745 (5.9 t ha-1), ICSA 766 x ICSV 96020 (5.9 t ha-1), ICSA 707 x ICSR 170 (5.6 t ha-1) and 
ICSA 276 x ICSV 93048 (5.6 t ha-1).  A total of 12 salinity-tolerant varieties were seed increased and sent to 
Central Rice Research Institute, Cuttack, India to arrange for evaluation in saline soils in farmers’ fields. 
Among these, S35, ICSV112, ICSV406, ICSR170, ICSV93034 in sorghum were able to reach over 9 tons/ha of 
fodder yield in saline field over several cuttings. 
 
C. Evaluation of sweet sorghum genotypes for salinity tolerance: Sweet sorghum varieties and hybrids were 
evaluated in three-replications in RCBD trials (three) in saline soils (8 dsm-1) at Agricultural Research 
Station, Gangavathi, Karnataka, during the 2008 late rainy season. Each genotype was grown in 2 rows each 
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of 4m length with spacing of 75 cm between rows. The trials included (i) Elite hybrid trial (EHT), (ii) 
Advanced hybrid trial (AHT) and (iii) Elite R-lines trial (ERT). The results are given below. 
 
C.1. Sweet sorghum elite hybrid trial (SSEHT): An elite hybrid trial consisting of 47 hybrids and three checks 
(released sweet sorghum hybrid CSH 22SS, released sweet sorghum variety SSV 84 and salinity tolerant 
variety S 35) were evaluated in saline soils (8 dsm-1) at Agricultural Research Station, Gangavathi, 
Karnataka, during the 2008 late rainy season. Thirty-five hybrids with a grain yield ranging from 2.0 to 3.7  t 
ha-1 performed better compared to salinity tolerant check S 35 (1.9  t ha-1 ) while six hybrids (3.4 to 3.7  t ha-1 
) were significantly superior over S 35 and numerically superior to both SSV 84 (3.2  t ha-1 ) and CSH 22SS 
(3.0  t ha-1 ). Among these, five hybrids (15.0 to 20.2 t ha-1) were superior over the best check SSV 84 (13.8 t 
ha-1) for fodder yield. The hybrids ICSA 24001 x ICSR 93034 (grain yield: 3.7 t ha-1; fodder yield: 20.2 t ha-1), 
ICSA 724 x SPV 422 (grain yield: 3.6 t ha-1; fodder yield: 18.8 t ha-1), ICSA 474 x NTJ 2 (grain yield: 3.4  t ha-

1; fodder yield: 20.2 t ha-1), ICSA 38 x SPV 422 (grain yield: 3.4  t ha-1; fodder yield: 15.0 t ha-1) and ICSA 702 
x ICSV 93046 (grain yield: 3.4  t ha-1; fodder yield: 15.0 t ha-1) showed superior grain and fodder yields. 
However, the hybrids ICSA 479 x SPV 422 and ICSA 731 x ICSV 93046 showed higher fodder yields of 20.0 
and 21.3 t ha-1. 
 
C.2. Sweet sorghum advanced hybrid trial (SSAHT): An advanced hybrid trial consisting of 39 hybrids and 
three checks (CSH 22SS, SSV 84 and S 35) were evaluated in saline soils (8 dsm-1) at Agricultural Research 
Station, Gangavathi, Karnataka, during the 2008 late rainy season. Thirty-seven hybrids with a grain yield 
ranging from 2.1 to 5.3  t ha-1 performed better compared to salinity tolerant check S 35 (1.9  t ha-1 ) while six 
hybrids were significantly superior. Also 16 hybrids (2.8 to 5.3 t ha-1) were numerically superior to both SSV 
84 (2.5 t ha-1) and CSH 22SS (2.7 t ha-1). Among these, two hybrids (30.4 to 30.9 t ha-1) were superior over the 
best check CSH 22SS (28.4 t ha-1) for fodder yield. The hybrids ICSA 344 x IS 15335 (grain yield: 5.3 t ha-1; 
fodder yield: 30.4 t ha-1), ICSA 475 x SP 4482-1 (grain yield: 3.9 t ha-1; fodder yield: 18.8 t ha-1), ICSA 675 x 
SP 4495 (grain yield: 3.8  t ha-1; fodder yield: 22.9 t ha-1), ICSA 702 x ICSR 165 (grain yield: 3.5  t ha-1; fodder 
yield: 18.6 t ha-1) ICSA 657 x ICSV 91005 (grain yield: 3.4  t ha-1; fodder yield: 30.9 t ha-1) and ICSA 102 x 
SPV 422 (grain yield: 3.3  t ha-1; fodder yield: 20.4 t ha-1)  showed superior grain and fodder yields. All the 
hybrids with fodder yield ranging from 11.7 to 30.9 3 t ha-1 were numerically superior over salinity tolerant 
check S 35 (7.5 t ha-1) while nine hybrids were significantly superior to it. 
 
C.3. Sweet sorghum elite R-lines/varietal trial (SSEVRT): An elite R-lines/varietal trial consisting of consisting 
of 21 varieties/ R-lines and three checks (SSV 84, RSSV 9 and S 35) were evaluated in a three-replicated 
RCBD in saline soils (8 dsm-1) at Agricultural Research Station, Gangavathi, Karnataka, during the 2008 late 
rainy season and the mean performance for agronomic traits are presented in Table 3. Eighteen R-
lines/varieties with a grain yield ranging from 2.3 to 3.6  t ha-1 were numerically superior compared to the 
salinity tolerant check S 35 (2.2  t ha-1 ) while 14 varieties (2.5 to 3.6  t ha-1 ) were superior over both  SSV 84 
(2.2  t ha-1) and RSSV 9 (2.4  t ha-1). Among these, five varieties, SP 4504-1 (grain yield: 3.2 t ha-1; fodder 
yield: 17.5 t ha-1), IS 2331 (grain yield: 3.0 t ha-1; fodder yield: 16.3 t ha-1), ), RSSV 106 (grain yield: 2.6 t ha-1; 
fodder yield: 21.7 t ha-1), SP 4511-3 (grain yield: 2.6 t ha-1; fodder yield: 15.4 t ha-1) and ICSV 93046 (grain 
yield: 2.4 t ha-1; fodder yield: 17.5 t ha-1)  were superior over the salinity tolerant check S 35 (grain yield: 2.2 t 
ha-1; fodder yield: 14.6 t ha-1)  for grain and fodder yields.  
 
Objective 6:  Identify potential target regions for specific niche type (e.g., sweet sorghum) and adaptation 

– salinity, acid soils etc. to extend the production regions and estimate sorghum production 
by variety/region 

Activity 6.1.:   Potential target regions identified 
A joint exercise involving scientists of ICRISAT and NRCS is proposed for identifying niches for sweet 
sorghum, salinity tolerant lines, etc.  
 
Objective 7:  Verification of usefulness of all parental lines for specific traits based at ICRISAT (seasonal 

adaptation, sweet stalk, nutrient-dense varieties, etc.)  
Activity 7.1.: Conducting joint reviews, workshops, field days and monitoring nurseries  
Seed supplies: During 2006, from ICRISAT-Patancheru, a total of 2290 seed samples were supplied in India of 
which 1219 samples were given to 22 public sector scientists.  Seed in bulk quantities (278 kg) of six high-
yielding/released cultivars was supplied to 42 farmers. Sweet sorghum varieties and hybrids were seed 
increased and sent to National Research Centre for Sorghum (NRCS), Hyderabad, India for testing in All 
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India Coordinated Sorghum Improvement Project (AICSIP) locations in 2006 rainy season. Three varieties 
were tested in advanced sweet sorghum varietal trial (ASSVT); one variety in initial sweet sorghum varietal 
trial (ISSVT); one hybrid in advanced sweet sorghum hybrid trial (ASSHT) and four hybrids in initial sweet 
sorghum hybrid trial (ISSHT).  During 2007, seeds of sweet sorghum varieties (4), B-lines (3) and hybrids (3) 
were multiplied and sent to NRCS, Hyderabad, India, for testing at the All India Coordinated Sorghum 
Improvement Project (AICSIP) locations. Three hybrids (ICSSH 19, ICSSH 21 and ICSSH 24) and one 
variety (ICSV 93046) were tested along with 9 cultivars developed by NARS and 3 checks (SSV 84, CSV 19SS 
and CSH 22SS) at 13 AICSIP locations (Rahuri, Phaltan, Coimbatore, Perumal Palli, Parbhani, Akola, 
Pantnagar, Almel, Akpalli, Ludhiana, Sameerwad, Rudrur and NRCS) during 2007 rainy season. ICSSH 24 
was the top yielder for grain (2.25 t ha-1), while it ranked fifth for ethanol (1.183 kl ha-1) and total sugar (2.12 
t ha-1) yields. ICSSH 21 ranked third for ethanol (1.25 kl ha-1) and total sugar (2.24 t ha-1) yields, while it 
ranked fifth for grain yield (1.93 t ha-1). ICSV 93046 ranked fourth for ethanol (1.22 kl ha-1) and total sugar 
(2.14 t ha-1) yields. However, there were non-significant differences between the top five entries for ethanol 
and sugar yields. Apart from the sweet sorghum lines, Salinity tolerant lines (21), Acid soil tolerant lines (12), 
Striga tolerant lines (20) were sent to NRCS for trait-based screening and Sudan sorghum landraces (93) for 
downy mildew screening.  During 2008, seeds of three sweet sorghum varieties, four sweet sorghum hybrids 
and their parents and two grain sorghum varieties were multiplied and sent to NRCS, Hyderabad, India, for 
testing at the All India Coordinated Sorghum Improvement Project (AICSIP) locations in the 2008 rainy 
season. 

 
Training program: International learning program on “Sorghum hybrid parents and hybrids research and 
development” was conducted from 6 to 17 February 2007, jointly by ICRISAT-Patancheru and National 
Research Center for Sorghum, Rajendranagar. There were 18 participants from both public and private 
sectors in India, Philippines (one) and Sudan (one). The presentations made in this training program were 
published as a book ‘Sorghum Improvement in the New Millennium’ in 2008.  
 
Nucleus seed production: During the 2007 postrainy season, nucleus seed of MR 750 (3 kg), ICSV 745 (3 kg) 
and CSV 13 (4 kg) was produced and supplied to NRCS, Hyderabad as per their indent/request. 
 
Biofuel research collaboration: The activities under the NAIP-ICAR project on Sweet sorghum value chain 
development and the IFAD Biofuels project falls under this. Under the NAIP project, a decentralized 
crushing cum syrup unit (DCU) has been established at Ibrahimbad village, Medak district, Andhra Pradesh 
state, India in 2008. The hybrid CSH 22 SS was grown in more than 100 acres in farmers fields in Ibrahimbad 
cluster and the stalks were crushed at the DCU and 23 tonnes of syrup produced and supplied to Rusni 
distilleries during the 2008 rainy season. An on-farm breeding trial was conducted to evaluate 8 hybrids and 
eight varieties along with two checks (CSH 22SS and SSV 84). Four hybrids recorded higher sugar yield 
ranging from 1.3 to 1.7 t ha-1than CSH 22SS (sugar yield 1.4 tha-1). The Brix % in these hybrids ranged from 
14 to 15. The grain yields in these hybrids ranged between 1.4 to 3.0 t ha-1 compared to CSH 22 SS (3.9 t ha-
1). Two varieties performed better for sugar yield with 1.7 and 1.8 t ha-1 than SSV 84 (1.4 t ha-1) with Brix 
15 to 16%. The varieties recorded significantly higher grain yields 2.2 to 2.3 t ha-1 compared to SSV 84 (1.0 t 
ha-1). Overall, the hybrid ICSA 724 x SSV 74 performed better with Brix (15%), sugar yield (1.7 t ha-1) and 
grain yield (3.0 t ha-1) and the variety SP 4484-2 had higher Brix (15%), sugar yield (1.8 t ha-1) and grain 
yield (2.2 t ha-1). 
 
Publications - Books / Bulletins 
1. Reddy BVS, Ramesh S, Madhusudhana R Aruna Reddy C and Sanjana Reddy P. 2006. Population Improvement in 

Sorghum. Information Bulletin no.73. International Crops Research Institute for the Semi-Arid Tropics. Patancheru 
502324, Andhra Pradesh, India: 64 pp. ISBN 92-9066-492-4. Order Code IBE 073. 

2. Thakur RP, Reddy BVS, Indira S, Rao VP, Navi SS, Yang XB and Ramesh S. 2006. Sorghum Grain Mold. 
Information Bulletin no. 72. International Crops Research Institute for the Semi-Arid Tropics. Patancheru 502324, 
Andhra Pradesh, India: 32 pp. ISBN 92-9066-488-6. Order Code IBE 072. 

3. Thakur RP, Reddy BVS and Mathur K. (eds.) 2007. Screening  Techniques for Sorghum Diseases. Information 
Bulletin no. 76. International Crops Research Institute for the Semi-Arid Tropics. Patancheru 502324, Andhra 
Pradesh, India: 32 pp. ISBN 978-92-9066-504-5.  

 
II. Book chapters 
1. Reddy BVS, Ramesh S, Gowda CLL and Seetharama N. 2006. Global Sorghum Improvement Research and its 

Relevance to India. 2006. Pages 93-117 in Strategies for Millets Development and Utilization: Inaugural Souvenir of 
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Society for Millets Research (Seetharama N and Tonapi VA, Eds). Society for Millets Research, 11-127, National 
Research Center for Sorghum, Rajendranagar, Hyderabad-500 030, Andhra Pradesh, India. 232pp.  

2. Ashok Kumar A, Reddy BVS and Kaul SL. 2008. Alternative cytoplasmic male sterility systems in sorghum and 
their utilization. Pages 132-144 in Sorghum Improvement in the New Millennium (Reddy BVS, Ramesh S, Ashok 
Kumar A and Gowda CLL, Eds.). Patancheru 502 324, Andhra Pradesh, India: International Crops Research 
Institute for the Semi-Arid Tropics. 340 pp. 

3. Reddy BVS, Ashok Kumar A, Sanjana Reddy P and Elangovan M. 2008. Sorghum germplasm: diversity and 
utilization. Pages 153-169 in Sorghum Improvement in the New Millennium (Reddy BVS, Ramesh S, Ashok Kumar 
A and Gowda CLL, Eds.). Patancheru 502 324, Andhra Pradesh, India: International Crops Research Institute for 
the Semi-Arid Tropics. 340 pp.  

 
III. Journal articles 
1. Ravinder Reddy Ch, Tonapi Vilas A, Ashok Alur A, Reddy BVS, Gowda CLL, Parthasarathy Rao P and Rai KN. 

2007. Resurgence of sorghum foods in urban areas and alternate uses of sorghum grain. www.commodityindia.com, 
Comprehensive agri-commodity intelligence, 7(1): 28. 

 
V. Flyers 
1. Kesava Rao AVR, Srinivas Rao Ch, Wani SP, Parthasarathy Rao P, Rao SS, Venkateswarlu B, Ahmed Kamal, 

Blummel Michael, Ramana Reddy Y, Palaniswamy AR and Reddy BVS. 2008. Sweet sorghum: Growing domains in 
Andhra Pradesh. 

2. Parthasarathy Rao P, Shravan Kumar, Ashok Kumar A, Rao SS, Venkateswarlu B, Ahmed Kamal, Blummel 
Michael, Ramana Reddy Y, Palaniswamy AR and Reddy BVS. 2008. Sweet sorghum: Value chain model for 
bioethanol production 

3. Aravazhi Selvaraj, Parthasarathy Rao P, Ravinder Reddy Ch, Sharma KK, Karuppan Chetty, Rao SS, 
Venkateswarlu B, Ahmed Kamal, Blummel Michael, Ramana Reddy Y, Palaniswamy AR and Reddy BVS. 2008. 
Sweet sorghum: Backward linkages for value chain actors 

 
VI. Oral/Posters presentations 
1. Reddy BVS, Ramesh S, Parthasarathy Rao P, Seetharama N and Longvah T. 2006. Sorghum grain micronutrients 

and β-carotene – Role in the diets and scope for their genetic enhancement. Presented at the workshop on “Crop bio-
fortification for alleviating micronutrient malnutrition” at the MS Swaminathan Research Foundation, February 13-
14 2006, Chennai, India. 

2. Ashok Kumar A, Reddy BVS, Parthasarathy Rao P, Sahrawat KL, Seetharama N and Longvah T. 2007. Sorghum 
grain micronutrients and β-carotene – role in the diets and scope for their genetic enhancement, Indian 
biofortification program, 19-21 March 2007, New Delhi. 

 
VII. Abstracts 
1. Sajjanar GM, Hash CT, Reddy BVS, Seetharama N and Folkertsma RT. 2006.  Mapping QTLs for resistance to shoot 

fly (Atherigona soccata) in sorghum (Sorghum bicolor). Abstract for International conference held at Bangalore 
 
IX. Extended summaries 
1. Sajjanar GM, Hash CT, Reddy BVS and Seetharama N. 2006. QTL analysis for resistance to shoot fly in sorghum. 

Extended summary submitted for National Seminar on ''Transgenic crops in Indian Agriculture: status, risks & 
acceptance” to be held at CCSHAU, Hisar from Jan 28 to 29 under the session “Conventional Breeding vis-a-vis 
Modern Techniques”. 

X. Capacity building 
1. Mr V Tirumala Rao, student from Acharya NG Ranga Agricultural University, Hyderabad completed his research 

work on “Genetic and biochemical studies for grain mold resistance in sorghum” for Doctoral degree program under 
the supervision of Belum VS Reddy and RP Thakur. 

2. Santosh Deshpande, student from Marathwada Agricultural University completed his research work on ‘QTL 
mapping for shoot fly resistance in sorghum’ for Doctoral degree program under the supervision of CT Hash, HC 
Sharma and Belum VS Reddy. 

3. Ms P Sanjana Reddy, Scientific Officer-ICRISAT, submitted her thesis on “Inheritance of male-fertility restoration 
of diverse male-sterility inducing cytoplasms and assessment of their effects on agronomic and defensive traits in 
sorghum [Sorghum bicolor (L.) Moench]” to Osmania University for the award of degree of Doctor of Philosophy in 
Genetics 2009. 227 pp. 

4. Mr. Rajasekhar Kachapur, student from University of Agricultural Sciences, Dharwad is pursuing his research work 
on sweet sorghum for Doctoral degree program under the supervision of Belum VS Reddy. 
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1.Title of Project: 
 
SG 1.2: Breeding for trait-based sorghum hybrid parents for specific end-uses and their testing for use in the 
national program (Rabi) 
 

Lead scientists:  Prabhakar (DSR, Hyderabad), BVS Reddy (ICRISAT, Patancheru) 
Collaborators: BD Biradar and Gowri Sajjanar, AICSIP-Bijapur  
Objectives: 
1. Improve/develop rabi sorghum seed parents suitable for indigenous food products making (rabi  hybrids) 
2. Develop techniques to screen for and unraveling the genetics of grain luster. 
3. Verification of usefulness of all parental lines for specific traits based at NRCS 

 
Summary and conclusions: A total of 130 and 91 lines were identified for development of B and R lines. Out of 
them, 29 lines selections (16 for B line and 13 for R line) were retained for further backcrossing.  
 
Shortfall & action/follow-ups proposed: The selections behaving sterile and fertile reactions should be gain 
grown and purified.  

 
Future plan(s):  Identified selections will be further advanced and used for development of B and R lines in 
rabi. 
 
Most significant points to be mentioned in the executive summary and scope for future studies to be highlighted  
 

Objective Achieved Planned 
1. Improve/develop rabi sorghum seed 

parents suitable for indigenous food 
products making (rabi  hybrids) 

A total of 130 and 91 lines were identified for 
development of B and R lines. Out of them, 29 lines 
selections (16 for B line and 13 for R line) were retained 
for further backcrossing 

Evaluation of B lines for 
sterility/fertility reaction and testing of 
seed parents for combining ability 

2. Develop techniques to screen for and 
unraveling the genetics of grain luster. 

 

From the crosses retained (31 B lines and 24 R lines) in 
Rabi 2008-09, 12 selections will be considered 5 
crosses to study the genetics of grain luster. 

The selections will be studied for 
grain characters with special 
reference to grain lustre 

 
 
Title of Project: 
 

SG 1.3: Breeding for trait-based sorghum hybrid parents for specific end-uses and their testing for use in the 
national program (Sweet Sorghum) 
 

Lead scientists: N Seetharama (DSR, Hyderabad), BVS Reddy (ICRISAT, Patancheru) 
Collaborators: AV Umakanth, B Venkatesh Bhat, SS Rao & M Elangovan 
Objective: 

• Verification of usefulness of all parental lines for specific traits based at DSR 
• Testing of ICRISAT sweet sorghum lines in All India Coordinated Sorghum Improvement Project 

(AICSIP) trials 
 
Summary and conclusions: A total of 100 lines were identified for development of B and R lines.  
Shortfall & action/follow-ups proposed: nil 
Future plan(s): Identified selections will be further advanced and used for development of B and R lines. 
 
Most significant points to be mentioned in the executive summary and scope for future studies to be highlighted  

• B lines ICSB 464, 280, 350, 342 and 697 were identified as high biomass parents while ICSB 683, 677 
and 675 were suitable as sweet sorghum parents. 

• The B lines NSSB 20, NSSB 25 and NSSB 1008 were superior for brix yield (>18.5%) whereas B lines 
NSSB 7, NSSB 11 and NSSB 1001 recorded highest fresh stalk yield (>500g). 

 
Joint formal publications (full citation), material registered or patent filed: 

• No formal publication was made. 
• No material is registered. 
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Objective 2: Testing of ICRISAT sweet sorghum lines in All India Coordinated Sorghum mprovement Project 
(AICSIP) trials 

 
Activity and time frame: Testing of ICRISAT bred sweet sorghum lines under AICSIP trials (2006-09).  
Progress: A total of 10 hybrids and 3 varieties from ICRISAT were tested in the Initial and Advanced Sweet 
Sorghum Varietal and Hybrid Trial (IAVHT) under All India Coordinated Sorghum Improvement Project 
trials between 2006-09.  
 
 
1.Title of Project: 
 

SG 2: Marker-assisted improvement of elite sorghum genotypes for shoot fly resistance and the stay-green 
component of terminal drought tolerance 

 
2. Sub-project title (if any):  
 
S.No. Sub-projects Center Key Scientists 

1 Marker-assisted backcrossing of stay-green QTL from 
B35 and E36-1 donors into the genetic back ground of 
M35-1. 

NRCS    
 
ICRISAT  

Drs N Seetharama, R Madhusudhana, HS 
Talwar   
Dr CT Hash 

2 Pyramiding of shoot fly resistance QTL in the genetic 
background of 296B.  

ICRISAT   
 
NRCS   
Osmania University 

Drs CT Hash, BVS Reddy, HC Sharma, S 
Senthilvel  
Drs R Madhusudhana, PG Padmaja  
Prof Kavi Kishor  

3 Marker-assisted backcross introgression of shoot fly and 
stay-green QTL in the genetic background of rabi B and 
R parental lines.  

RRS-Bijapur 
MAU, Parbhani  ICRISAT 

Dr Gowri Sajjanar   
Dr SP Mehtre    
Dr CT Hash 

4 Field evaluation of stay-green QTL introgression lines in 
the genetic background of R16.  

ICRISAT     
 
NRCS 
RRS-Bijapur 
MAU-Parbhani  

Drs CT Hash, BVS Reddy, FR Bidinger, V 
Vadez  
Dr R Madhusudhana, HS Talwar   
Dr Gowri Sajjanar 
Dr SP Mehtre 

 
3.      Collaborating institutions/programs and key scientists: 

S.No. Organization Institution Key scientists 
1 ICAR (NRCS+AICSIP) NRCS, Hyderabad Drs. N Seetharama, R Madhusudhana, HS Talwar, PG Padmaja 
2 ICRISAT  Drs. CT Hash, HC Sharma, FR Bidinger, V Vadez, S Senthilvel 

 
4. Link inst.  Project-ICAR:   NRCS JOWAR B&CU 3 

Marker-assisted improvement of sorghum 
 
5. Link project-ICRISAT:   (1) ICRISAT Research Activity 1.1.1.2:  

Marker-assisted breeding for stay-green QTLs in sorghum;  
(2) ICRISAT Research Activity 1.2.1.2:  
Mapping shoot fly resistance in sorghum; 
(3) Generation challenge programme on Stay-green drought tolerance in 
sorghum - making it more useful  

 
6.   Co-project leaders: 1. Dr. N Seetharama     2. Dr CT Hash 
7.   Location/s:    1. NRCS, Hyderabad   2. ICRISAT, Patancheru 

3. RRS, Bijapur, (Kar.)  4. MAU, Parbhani, (Mah.) 
 
8.   Duration:                 2006-08 
 
9.   Background:  Out of the several constraints that affect the grain and fodder yield in sorghum, shoot fly 
and terminal drought are the most important ones. Shoot fly is a severe pest both in kharif and rabi seasons 
while terminal drought is the most serious during rabi season. All the high yielding cultivars developed so far 
are susceptible to both shoot fly. There exists scope to further increase terminal drought resistance of 
cultivars based for rabi. Incorporation of resistance to both shoot fly and terminal drought through marker-
assisted selection may alleviate these twin problems more efficiently and may help farmers to realize higher 
and stabilized sorghum production. 
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10. Status of the work already accomplished (5 lines): 
S.No. Sub-project Status of the work Scientists involved 

1 Marker-assisted back crossing of stay-green 
QTLs from B35 and E36-1 donors into the 
genetic back-ground of M35-1. 

Early generation material from 
BC2F2/BC3F1 available from M35-1 × B35. 

Drs N Seetharama , R 
Madhusudhana, HS Talwar, CT 
Hash 

2 Pyramiding of shoot fly resistance QTLs from 
IS 18551 in the genetic background of 296B 
and BTx623. 

Marker-assisted backcrossing to pyramid 
QTLs started into the genetic background 
of 296B and BTx623. First products to 
evaluate available by late kharif 2006. 

Drs CT Hash, HC Sharma, S 
Senthilvel, R Madhusudhana, 
PG Padmaja, Prof Kavi Kishore 

3 Marker-assisted backcross introgression of 
shoot fly and stay-green QTLs in the genetic 
background of rabi parental lines.  

BC3F1 generation material with three 
recurrent parents available. 

Dr Gowri Sajjanar  
Dr SP Mehtre  
Dr CT Hash 

4 Field evaluation of stay-green QTL 
introgression lines in the genetic background 
of R16. 

Advanced introgression lines of R16 
available. 

Drs CT Hash, FR Bidinger, V 
Vadez, R Madhusudhana, H S 
Talwar, Gowri Sajjanar, SP 
Mehtre 

 
11. Objectives:  

1.   To improve sorghum cultivars for tolerance to terminal drought (stay-green trait) and resistance to 
shoot fly. 

2.   To evaluate stay-green trait and shoot fly resistance QTL introgression lines. 
 
12. Activities and their timeframe: 

1.  The prominent rabi cultivar, M35-1 will be improved through marker-assisted backcross introgression 
of QTL from stay-green sources B35 and E36-1 (2006-08). 

2.  Gene pyramiding into the genetic background of hybrid parents 296B and BTx623 with QTLs from IS 
18551 for resistance to shoot fly (2006-08). 

3.  Introgression of stay-green QTLs into rabi B and R parental lines (2006-08). 
4.  Field evaluation of stay-green trait incorporated in rabi restorer R16 (2006-08). 

13. Milestones/reports/publications and their timeframe: 
1.   Improved M35-1 for stay-green trait (terminal drought tolerance (2008). 
2.   Resistant 296B for shoot fly (2008). 
3.   Improved rabi seed parents and R16 with stay-green trait (2008). 
4.   Report and publications (2008). 

 
14. Independently verifiable outputs: 

1. Data on new genetic materials, extent of usage. 
2. Publications in refereed journals. 
3. Joint supervision of thesis, joint conduct of workshop and training. 

 
15. Research team who prepared the project: 
ICRISAT:  1. CT Hash, 2. HC Sharma, 3. FR Bidinger, 4. V Vadez 
ICAR:        1. N Seetharama, 2. R Madhusudhana, 3. HS Talwar, 4. Gowri Sajjanar, 5. SP Mehtre 
 
 
 
1.Title of Project: 

SG 3: Insect-host plant-environment interactions on aphids and shoot bug in Rabi sorghum 
 

2. Lead scientists:  VR Bhagwat (DSR, Hyderabad); HC Sharma (ICRISAT, Patancheru) 
3. Collaborators: Prabhakar (DSR, Hyd.); BVS Reddy (ICRISAT, Patancheru); V Rajaram, 

AICSIP- Kovilpatti, Shekharappa, AICSIP-Dharwad, RA Balikai, AICSIP-
Bijapur, DG Daware, AICSIP-Parbhani  

4. Objectives: 
1. Identification of stable sources / improved lines for resistance to insect pests.  
2. Insect-host plant-environment interactions for shoot bug and sugarcane aphid. 
3. Role of HPR in IPM of sorghum pests (with special reference to sucking pests) 
4. Effect of damage by sucking pests on grain and fodder quality 
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5. Status/Progress report: 
 
Objective 1:  Identification of stable sources / improved lines for resistance to insect pests.  
 
I. Activity and time-frame: Germplasm and improved lines which evaluated for resistance to insect pests 

across locations (2006-2008) 
 

A. Shoot fly, Atherigona soccata 
Evaluation of segregating material for resistance to shoot fly, Atherigona soccata during the post rainy season: 
During the post rainy season 2006/07, 205 F5 lines along with the resistant, IS 18551 and susceptible, Swarna 
checks, were evaluated for shoot fly resistance in a randomized complete block design with three replications. 
Deadheart incidence ranged from 5.7 to 83.6%, and 76 lines suffered <30% deadheart incidence compared to 
19.7% in the resistant check, IS 18551, and 83.6% in Swarna. In another trial, 166 F6 lines were evaluated for 
shoot fly resistance along with IS 18551 and Swarna. Deadheart incidence varied from 17.9 to 91.6% in the 
test material. Nine lines suffered <25% deadhearts compared to 28.3% in the resistant check, IS 18551, and 
83.8% in Swarna.  In the F7 trial, 19 lines were evaluated for shoot fly resistance along with IS 18551 – 
resistant check, and Swarna susceptible check. Deadheart incidence in the test material varied from  14.4 to 
88.1%, and the lines 105-2, 104, 102, 107-3, 31`83-1, 114-1, and 103 suffered <40% deadhearts compared to 
37.2% in the resistant check, IS 18551, and 86.0% in Swarna.   
 
B.  Aphid, Melanaphis sacchari:  
Rabi 2006-07: Thirty-five sorghum lines comprising of improved breeding lines and germplasm accessions 
were screened for resistance to sugarcane aphid, M. sacchari. Observations were recorded at physiological 
maturity on aphid damage (1 = <10% leaf area damaged, and 9 = >80% leaf area with aphid damage). Aphid 
damage scores ranged from 2.0 to 8.3, and the line Nos: 61523, 61581, 61582, 61588, 61592, 61602, IS 40615, 
and IS 40616 suffered an aphid damage rating of <3.0 compared to 2.7 in the resistant check, TAM 428, and 
8.3 in the susceptible check, Swarna at ICRISAT. 
 
In the cooperative trial with AICSIP, 48 genotypes were screened for resistance to sugarcane aphid, M. 
sacchari under natural field conditions. The material was evaluated for aphid damage at physiological 
maturity. The genotypes SLR 8, SLR 27, SLR 31, SLR 35, SLR 39, SLR 41, SLV 25, IS 3420, and PU 10-1  
suffered an aphid damage rating of <4.0 compared to 3.3 in the resistant check, TAM 428, and 9.0 in the 
susceptible check, Swarna. 
 
Rabi 2007-08: A same set of trial comprising 48 entries was tested across 4 test locations (Rahuri, Bijapur, 
ICRISAT and Solapur) for resistance mainly to shoot bug, and sugarcane aphid under Institute’s 
collaborative project. The colonization of sugarcane aphids was recorded at Solapur, Rahuri and Bijapur and 
the damage rating (1-9) was observed at Bijapur and Solapur. Overall the entries, TAM 428 (resistant check), 
EP 65, IS 33722, SLR 10, SLV 35, SLV 25, SLV 31 and SLR 37 recorded significantly low damage (< 3) 
rating (Table 1). At ICRISAT, the same set of 48 lines were tested for sugarcane aphid resistance. The aphid 
damage rating ranged from 3.3 to 9.0. Twenty test entries had significantly lower damage rating (3.7- 4.3) and 
on par with resistant check TAM 428. Some of most promising entries (SLR 28, SLR 35, SLR 39, SLV 25, 
SLR 27, SLR 8, SLR 31, SLR 41, IS 33722, and PU 10-1) had damage rating < 4.0. 
 
Rabi 2008-09: The trial comprising 24 entries and was tested across above four test locations for resistance 
mainly to shoot bug, and sugarcane aphid under Institute’s collaborative project. The colonization of 
sugarcane aphids was recorded at Solapur, Rahuri and Bijapur. Overall the entries, TAM 428, SLB 19,  and 
SLB 80  recorded significantly low damage (< 3) rating  and low population (<15 aphids/plant (Table 1).  
 
C. Shoot bug, Rophalosephum maidis :  
The data for two years (2006-08) on colonization of shoot bug adults and nymphs showed significantly low 
population density (< 7.2 shoot bugs /plant) on Y 75, SLV 31, SLV 25, TAM 428, CSV 216R, SLV 29, SLR 
10, SLR 35, and SLR 37, PEC 10-1 at Bijapur and Solapur. No shoot bug damage was recorded at Rahuri. 
Very low population was also noticed at seedling stage. It indicates that early infestation of shoot bug at 
seedling stage may require attention in the years to come. 
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Table 1: Sources identified for aphid resistance - 2006-08 
 2006-07  

(*damage rating < 3) 
2007-08  

(damage rating < 4) 
2008-09 

 (damage rating < 3) 
Promising entries 
(Originating from ICRISAT) 

IS 3420  IS 33722  CK 60B, IS 21870, IS 40615, IS 
40616, and IS 40618 

Promising entries 
(Originating from DSR) 

SLR 8, SLR 27, SLR 31, SLR 
35, SLR 39, SLR 41, SLV 25, 
PU 10-1 

SLR 8, SLR 27, SLR 28, SLR 31, 
SLR 37, SLR 35, SLR 39, SLR 41, 
SLV 25, SLV 31, PU 10-1, EP 65  

SLR 8, SLB 19,  SLB 80, SLR 31, 
SLV 25, EP 65, EC 8-2 

Resistant check TAM 428 (rating 2.5) TAM 428 (rating <4) TAM 428 (rating < 3) 
Susceptible check Swarna  (rating > 8) 

296 B (rating >6) 
Swrarna (rating >8) 
296 B (rating >6) 

Swrarna (rating >8) 
296 B (rating >6) 

* Damage rating :1= least damage, 9= severe most damage 
  

II. Activity and time frame: Develop greenhouse/lab techniques to screen for resistance to sucking pests.  
Technique to screen for resistance to sugarcane aphid, Melanaphis sacchari: Nine genotypes along with the 
susceptible check, Swarna were evaluated for resistance to M. sacchari under greenhouse conditions using 
artificial infestation, and under laboratory conditions using detached leaf assay. Under greenhouse conditions, 
artificial infestation of the test material with aphid infested leaves from the field resulted in very high 
infestation by the sugarcane aphid. However, the trial entries could not be evaluated for aphid damage 
because of heavy shoot bug, Peregrinus maidis infestation. Under laboratory conditions, the test material was 
evaluated using detached leaf assay. Fifteen cm leaf discs from the middle portion of 5th leaf were inserted in 
3% agar-agar in a 1 L plastic jar. Each leaf was infested with 10 gravid females. Numbers of aphids were 
counted 7 days after infestation. Aphid numbers varied from 19.8 on CK 60B to 168 aphids on Swarna. Aphid 
multiplication was lower on CK 60B, IS 21870, IS 40615, IS 40616, and IS 40618 (<90 aphids) compared to 
that on Swarna (168 aphids).I.  
 

Objective 2:  Insect-host plant-environment interactions for shoot bug and sugarcane aphid. 
I. Activity and time frame: Incidence/losses due to sucking pests in a diverse array of sorghum lines across 

sowing dates (2006-2008). 
A trial on aphid/shoot bug was carried out at Rahuri, Solapur and Bijapur. The incidence of shoot bug was 
moderate (5-7 in 1-9 scale) at Bijapur. No incidence of aphid was occurred. The early incidence during 
seedling was also observed but was very meager. 
 

Objective 3:  Role of HPR in IPM of sorghum pests (with special reference to sucking pests) 
I. Activity and time frame: Evaluate HPR, agronomic practices, seed treatment, and chemicals for IPM of 

sorghum pests (2006-2008). 
During Rabi 2006-08, a trial was conducted at five centers (Kovilpatti, Bijapur, Dharwad, Rahuri, and 
Parbhani). The incidences of shoot bug and aphids were noticed only at Bijapur, Rahuri and Parbhani. The 
results showed that seed treatment with Thiamethoxam 70 WS @ 3 g/kg seed produced higher grain and 
fodder yield and recorded lowest shoot fly, aphid and shoot bug incidence and also higher incremental cost 
benefit ratio followed by Seed treatment with Thiamethoxam 70 WS @ 3 g/kg seed + spray of endosulfan @ 
0.07% at 45 DAE (23.5%) and seed treatment with Thiamethoxam 70 WS @ 3 g/kg seed + spray of NSKE @ 
5% at 45 DAE (15.8%). However, intercropping with chickpea in sorghum at Parbhani was not found 
economical both from the point of yield as well as insect control. 
  

Objective 4:  Effect of damage by sucking pests on grain and fodder quality 
Activity and time frame: Assess losses due to shoot fly and sucking pests.  
Tamil Nadu:  In Kovilpatti region, the crop was sown with locally cultivated sorghum (K8) during second to 
last week of September, 2008. The data showed that the there was low damages due to shoot fly (3.6 - 7.3 %) 
and stem borer (3.6-9.3 %). The leaf damage due to stem borer was moderate (15%). The population of ear 
head caterpillar was up to 2 larvae per earhead and the damage rating was 1 to 3. Midge incidence was 
moderate but low on K-8. Low population (<5 adults/head/plant) of head bug and shoot bug were noticed in 
these farms. 
 

Karnataka: In Dharwad region, there was heavy attack of shoot bug in Rabi 2008 sorghum and as a result 
severe incidence of stripe virus was observed. The intensity of shoot bug population and plant damage is 
increasing every year. In Bijapur district, six villages were surveyed. Very few farmers grew intercrop with 
either chickpea or safflower. Sugar cane aphid incidence was noticed at all places but at low range.  
 

Maharashtra: In Marathwada region, the infestation of corn plant hopper (5-7%) was low and sugarcane 
aphid was moderate in 2008. In western Maharashtra, the appearance of sugarcane aphid was moderate, 
whereas shoot bug incidence was low (> 10%). Intercropping did not show any apparent influence on the 
incidence of shoot bug and sugarcane aphids.  
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6. Summary and conclusions:  
6.1. Greenhouse and leaf disc assay are under evaluation to screen for resistance to sugarcane aphid, M. 

sacchari.  
6.2. Considerable progress has been made in identification of sources of resistance to shoot fly, sugarcane 

aphid, and shoot bug.  
 
7. Shortfall & action/follow-ups proposed:  
7.1 Inadequate population of shoot bug and aphids under field conditions and therefore need to develop 

mass screening technique under controlled conditions.  
 

8. Future plan(s): 
8.1. Infrastructure to be developed for screening technique for aphid and shoot bug in glasshouse. 
8.2. Studies on crop losses due to sucking pests mainly shoot bug and aphids to be carried out. 
8.3. Identified resistance sources may be used in breeding program for further use. 
 
9. Most significant points to be mentioned in the executive summary, shortfalls, and scope for future studies to 
be highlighted (very brief, as pereach objective) 
 

Objective Achieved and shortfall Planned for next 3 years 
1. Identification of stable sources / 

improved lines for resistance to insect 
pests.  

Fifteen lines for aphids and five lines for shoot bug resistance 
identified. 
Shortfall: Inadequate and in-consistance population under 
field conditions. 

Screening technique for aphids and 
shoot bug in glass house, if fuds are 
available.  

2. Insect-host plant-environment 
interactions for shoot bug and 
sugarcane aphid. 

The incidence of aphid at Bijapur, Solapur and Rahuri was 
moderate (3-5 damage rating) 

Concluded. 

3. Role of HPR in IPM of sorghum pests 
(with special reference to sucking 
pests) 

Tested IPM module at five locations. Seed treatment with 
Thiamethoxam 70 WS @ 3 g/kg seed produced 10% higher 
grain and fodder yield and recorded lowest shoot fly, aphid 
and shoot bug incidence and also higher incremental cost 
benefit ratio. 

Concluded.  

4. Effect of damage by sucking pests on 
grain and fodder quality 

The intensity of shoot bug damage is incrasing in Dharwad 
region. Low range of aphid damage. 

Concluded. 

 
10. Joint formal publications (full citation), material registered or patent filed: 

• No formal publication was made. 
• No material is registered. 

11. Any other matter you would like to highlight: Nil 
 
 
 1.Title of Project: 

SG 4: Bio-intensive approaches for disease and nutrient management in sorghum 
 

2. Lead scientists: IK Das (DSR, Hyderabad, VR Bhagwat (DSR, Hyderabad); RP Thakur (ICRISAT, 
Patancheru), OP Rupela (ICRISAT, Patancheru) 

3. Collaborators:     (i)   S Desai (CRIDA, Hyderabad), (ii) AR Podile (Univ. of Hyderabad)          
    
4. Objectives 

1. Explore induced systemic resistance as a mechanism for grain mold, stalk rot, stem borer and shoot fly 
management using microbial agents or their products. 

2. Identify bacterial isolates imparting growth promotion and phosphate solubilization in sorghum 
 
4. Status/Progress report   
Objective 1: Explore induced systemic resistance as a mechanism for grain mold, stalk rot, stem borer and 
shoot fly management using microbial agents or their products. 
 
1.  Activity and time frame: Evaluate bacterial and their products that reduce the incidence of grain mold 

and stalk rot; shoot fly and stem borer in glasshouse and field experiments (2006-2007).  
(A) Diseases- grain mold & charcoal rot: Living cells of bacteria and bacterial protein (harpinPs) were evaluated 
for biocontrol efficacy against diseases. Few treatments gave promising results for management of grain mold 
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and charcoal rot. Foliar application of harpinPs, and bacterial bioagent (B4) effectively reduced mold severity 
(panicle grade mold rating 8% and 11% at physiological maturity) in susceptible 296 B compared to control 
(40%) (Table 1). The treatments were not effective on the susceptible Bulk Y (>80% incidence) and also in 
reducing post harvest grain colonization by mold fungi (Table 2). Pseudominas strains B2 & B4 was promising 
for management of charcoal rot. Seed treatment with B2 and B4 reduced charcoal rot incidence (40% over 
control) in susceptible CSV8R.  
 

(B) Pests- shootfly & stem borer: The effect of harpinPs in reducing damage by stem borer and shoot fly was 
studied on the genotypes IS 2205, DJ 6514 and CSV 15 in controlled conditions. HarpinPs showed no 
significant difference in stem borer leaf damage and shoot fly dead hearts percentage when compared within 
the same sorghum line (Table 3). Irrespective of the genotypes, harpinPs application had no significant effect 
on shoot fly oviposition at 21, 28 DAE. There was significant interaction effect between treatment and 
genotype (Table 4).  
 
II. Activity and time frame: Evaluate the selected potential bacterial agents for the mechanism of induced 

systemic resistance to grain mold and stalk rot complex (2007-2008). 
(A) Grain mold: Application of harpinPs at boot leaf stage effectively reduced mold severity in Curvularia 
lunata inoculated susceptible 296 B compared to control (40% infection). However, induction of resistance 
was not sufficient to reduce mold infection and post-harvest grain colonization in highly susceptible line (Bulk 
Y; >80% mold infection). Effect of foliar application of harpinPs was negligible in reducing severity of leaf 
anthracnose in susceptible sorghum cultivar. Anthracnose severity varied progressively from low to moderate 
to high at 10, 20 and 30 DAI. At 10 DAI, harpinPs reduced anthracnose severity compared to control. 
However, at 20 and 30 DAI these treatments were not effective on any of the sorghum lines (Table 5).  
 

(B) Charcoal rot: Three selected bacterial bioagents, Pseudomonas strain B2 and Bacillus strain B1 & B10 and 
salicylic acid (SA) were tested for their efficacy to impart induced resistance against stalk rot pathogen under 
pot experiments. Bioagent treatments reduced the length of stalk infection compared to control in charcoal 
rot susceptible cultivar in pot experiment (Table 6). Among the selected bioagents, however, there was no 
significant difference in terms of lesion infection. The Pseudomonas strain SRB127 restricted the intensity of 
tissue colonization in susceptible cultivar. Amount of stalk rotting by M. phaseolina in sorghum is highly 
influenced by physiological conditions of the plants and environmental stresses (moisture and temperature 
stress). As these variations were minimized in the experiment, ISR might have played some role in lesion 
inhibition. 

 
Objective 2: Identify bacterial isolates imparting growth promotion and phosphate solubilization in sorghum  
 
I. Activity and time frame: Evaluate bacterial isolates for their early stage growth promotional properties in sorghum 

(2006-2007). 
(A) Seedling growth promotion: There were significant variations among the bacterial strains in terms of 
response to growth of sorghum seedling. Out of 15, two strains (Rb202 and Rb204) significantly improved 
seedling vigor (upto 30%) while three strains (Rb206, Rb207 and Rb208) reduced the vigor. One strain 
(Rb202) increased shoot biomass while others were neutral with no deleterious effect on biomass (Table 7). 
None of the strains was, however, able to increase seed germination significantly. Four strains significantly 
reduced seed germination while eleven strains had no significant positive or negative effect on it. The strain 
Rb202, which increased biomass and vigor and had no inhibitory effect on seed germination, is the most 
promising strain.  
 
II. Activity and time frame: Evaluate bacterial isolates for their efficacy to improve phosphorus availability 

in sorghum growing soils (2007-2008) 
(A) Phosphate solubilization: Useful bacteria for P-solubilization, siderophore production and antagonists for 
M phaseolina (Mp) were isolated from soil samples collected from farmers’ fields in Andhra Pradesh and 
Maharashtra. One hundred and fifty four cultures promising for the above traits were obtained from the 
microbial collection at ICRISAT and subjected to confirmation studies. Based on in vitro study, one consortia 
of PSB has been identified. Analysis of soil of the experimental field for initial available P, total P, Kjhel N, 
exchangeable K and organic carbon showed no significant difference in above soil nutrient status.    

 
(B) Residual effect treatments on subsequent crop: PSB, Bioagent (Pseudomonas SRB127), and TK ferment 
that were applied in the field during rabi through seed treatment or soil application had inducing effect on 
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soybean root nodulation during kharif. The treatments increased nodule number (12 - 58%) and nodule mass 
(67 - 109%) over control. Bioagent SRB127 recorded maximum increase in soybean root nodule number (112 
per plant compared to 71 in control), and nodule mass (1503 mg compared to 720 mg in control) (Fig 1a & b).   
 
6. Summary and conclusions:  

• Selected strain of bacteria can be useful for management of soil-borne disease (charcoal rot) but may 
not be as effective for foliar (anthracnose) and panicle (grain mold) diseases in sorghum.  

• Bacterial protein, harpinPs (from Pseudomonas syringae) can induce limited resistance against grain 
mold but induction was not sufficient for effective disease control.  

• Agricultural soil contains many useful bacteria and few can improve plant growth in sorghum. 
 
7. Shortfall & action/follow-ups proposed: 

• Inconsistent results of bioagent under varied growth conditions made realization of their efficacy 
difficult. Increased number of testing under different conditions to follow.  

 
8. Future plan(s): 

• Intensive study with a few useful strains and pinpoint reasons for less performance with critical 
analysis of soil and environmental factors, for charcoal rot management. 

• Identification of resistance sources for use in breeding program. 
 
9. Most significant points to be mentioned in the executive summary, shortfalls, and scope for future studies to 
be highlighted (very brief, as pereach objective) 
 
Objective Achieved and shortfall Planned for next 3 years 
1. Explore induced systemic resistance as 

a mechanism for grain mold, stalk rot, 
stem borer and shoot fly management 
using microbial agents or their 
products. 

Two Pseudomonas strains identified for ISR 
against charcoal rot. 
Shortfall: Consistent results of bioagent under 
varied growth conditions. 

Concluded  

2. Identify bacterial isolates imparting 
growth promotion and phosphate 
solubilization in sorghum 

Two bacterial strains (Rb202 and Rb204) 
identified for improving seedling vigor in sorghum.  

Testing SRB127 in soybean and other crops 
in rabi growing system and assessing scope 
for its upscaling. 

 
10. Joint formal publications (full citation), material registered or patent filed: 

• No formal publication was made. 
• No material is registered. 

 
11. Any other matter you would like to highlight: Nil 

 
Appendix 

 
Table 1. Effect of harpinPs and bacterial cell treatment on GM caused by  Curvularia lunata (Cl) under greenhouse conditions 

 
 
 
Treatment  

Panicle grade mold rating (%)* 
296B Bulk Y 

Cl inoculation No Cl Cl inoculation No Cl 
Harpin Ps 8 21 80 81 
Bacteria 11 21 76 69 
Control 40 21 86 78 
Mean 20 21 81 76 

*Mean of 4 replications, 4 plants/replication. SE (m) for genotype × ISR agents × inoculation means = ±2.8 
 

Table 2. Effect of harpinPs and bacterial cell treatment on grain colonization by Curvularia lunata 
 

Treatment 296B* Bulk Y* 
Grain mold (%)  C. lunata (%) Grain mold (%)  C. lunata (%) 

Inoc. No Inoc. Inoc No Inoc. Inoc No Inoc. Inoc. No Inoc. 
Harpin Ps 100 100 86 8 100 100 67 29 
Bacteria 100 100 87 13 100 100 74 9 
Control 100 100 72 13 100 100 69 29 
Mean 100 100 81 11 100 100 70 22 
*Mean of 4 replications, 50 grains/replication at 28oC for 5 days. SE (m) for genotype × ISR agents × inoculation means = ±2.4 
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Table 3: Effect of HarpinPs on shoot fly incidence in sorghum genotypes 
 

Treatments Eggs/5 pts at 21 DAE SFDH (%) at 21DAE SFDH (%) at 28 DAE 
HarpinPs* Control Mean HarpinPs Control Mean HarpinPs Control Mean 

IS 2312 8.3 9 8.6 22.6 23.2 22.9 28.2 32.3 30.2 
DJ 6514 20.3 17.5 18.8 66.1 70.8 68.5 75.2 80.6 77.8 
CSV 15 9 14.7 11.8 74.5 75.1 74.7 75.2 74.1 74.6 
Mean 12.5 13.7   54.4 56.4   59.5 62.3   
CV (%)     14.5     13.5     17.6 
CD (5%)                   
Genotypes     2.02     7.9     11.4 
Harpin     1.6     6.5     9.3 
G x H     2.8     11.3     16.2 
CD  (1%)                   
Genotypes     2.7     11.01     15.8 
Harpin     2.3     8.9     12.9 
G x H     3.9     15.5     22.4 

*dose=10 µl/ml 
 
 

Table 4: Effect of HarpinPs on stem borer infestation in three genotypes 
 

Treatments 
Leaf damage (1-9) Leaf damage (%) Tunnel damage (%) 

HarpinPs* Control Mean HarpinPs Control Mean HarpinPs Control Mean 
IS 2205 2.5 2.35 2.43 21.18 21.73 21.45 47.53 48.86 48.2 
DJ 6514 7.55 7.65 7.6 43.25 44.05 44.15 79.65 82.5 81.08 
CSV 15 6.6 6.6 6.6 36.39 36.69  38.04 64.62 64.13 64.38 
Mean 5.55 5.53   33.6 34.15   63.94 65.17   
CV (%)     7.54     3.08     3.31 
CD (1%)                   
Genotypes     0.53     1.35     2.71 
Treatments     0.43     1.11     2.21 
G X T     0.75     1.92     3.84 
CD (5%)                   
Genotypes     0.39     0.99     1.99 
Treatments     0.32     0.81     1.62 
G X T     0.55     1.4     2.81 

*dose=10 µl/ml 
 
 
 

Table 5:    Mean disease severity on 3 sorghum lines when treated with resistance inducing biotic agents in glasshouse 
 

ISR agents Anthracnose severity (1-9 scale) at days after inoculation (DAI) 
10 DAI 20 DAI 30 DAI 

IS 
18442 

IS 
3089 296B Mean 

IS 
18442 

IS 
3089 296B Mean 

IS 
18442 

IS 
3089 296B Mean 

HarpinPs 3.0 2.3 1.4 2.2 4.5 3.6 5.0 4.4 8.0 7.0 5.4 6.8 
ALP-18 4.0 2.2 1.3 2.5 5.3 3.0 4.7 4.3 9.0 6.4 5.0 6.8 
IM-3 3.4 2.3 1.1 2.3 4.6 3.7 3.0 3.8 8.9 7.8 4.7 7.1 
Control 4.3 2.8 1.1 2.7 4.8 4.0 3.9 4.2 8.8 8.2 5.1 7.4 
SE (m)± 0.16 0.09 0.06 0.10 0.13 0.15 0.19 0.16 0.10 1.26 0.15 0.50 
CV (%) 19.9 20.7 34.6 25.1 12.5 22.1 34.3 23.0 5.3 17.4 22.2 15.0 

 
 
 

Table 6. Inductions of charcoal rot resistance by bacterial bioagents in sorghum 
 

ISR agents Plant height (cm) Lesion length (cm) Intensity of colonization ( 103 × cfu/ g tissue) 
Bacillus strain B1 96 12.9  3.2 ± 0.3* 
Pseudomonas strain B2 101 10.3 1.5 ± 0.7 
Bacillus strain B10 104 11.0 3.5 ± 0.5 
Salicylic acid 96 10.6 3.8 ± 0.3 
Control  102 16.9 4.8 ± 0.8 
Mean 100  12.3                  3.4   
CD (5%) NS 3.0              -  
CV (%) 11.8 25.0              -  

NS= non-significant; * standard error. 
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Table 7: Efficacy of selected bacterial strains on germination, vigor and biomass of sorghum seedlings 
 

Bacterial strain Germination (%) Seedling vigor Shoot biomass (mg/pl) Phosphate 
solubilization 

Rb197 89 2862 13.3 + 
Rb198 91 2229 11.7 + 
Rb199fp 88 2676 13.2 + 
Rb200fp 87 2866 13.5 + 
Rb201 90 2670 13.2 + 
Rb202 83 3444 18.2 + 
Rb203 85 3138 13.5 + 
Rb204 88 3175 14.0 nt 
Rb205fp 88 3140 13.8 nt 
Rb206 77 1712 11.5 nt 
Rb207fp 68 1646 11.5 nt 
Rb208 65 1260 10.3 nt 
Rb209 77 2659 13.0 nt 
Rb210 85 2584 12.8 + 
Rb211 59 2518 12.2 + 
Control 88 2650 11.5  
CD (5%) 9.4 524 3.1  
CV (%) 10 17 20  

fp= fluorescent Pseudomonas spp. ; + = positive for phosphate solubilizing property; nt= not tested 
 

 

 
Fig. 1. Effect of bioagent and TK ferment application in field on soybean root nodulation. (a) Nodule number, and (b) nodule weight. 
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Climatic situation across sorghum growing areas: Kharif 2009 
SS Rao, JS Mishra, S Rakshit and OV Ramana  

 
 
On an average, country received 698.1 mm rainfall during kharif 2009, which was 21.7% less than 
the long period average (LPA) rainfall (892.1 mm).  The cumulative total rainfall received across 
the whole country for the southwest monsoonal period (1st June to 30th Sept.2009) was 78% of its 
long period average (LPA) The distribution of rainfall indicated that all zones of received deficit 
rainfall ranging between -6 and -35% with an average of -22%  (Table 1). 
 

Table 1: Rainfall distribution in different zones of the country, Kharif 2009 
 

Region Rainfall (mm) Departure from normal (%) 
Actual Normal    

Northwest (NW) India  395  612  -35 
Central India  795 994  -20  
South peninsula  682  723  -6  
Northeast (NE) India  1098 1427 -23 
All-India 398  892  -22  

Source: IMD website (htpp://www.imd.gov.in) accessed on 16 Feb, 2010) 
 

Agro-climatic situation at different AICSIP Zones/Centers 
The mean weekly temperatures, RH, rainy days and total rainfall received during kharif 2009 
season (May to October end) are listed as tables in book 2 of 4 of AGM10. The total rainfall received 
at major kharif sorghum growing areas is depicted in Figure 1.  
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Fig. 1: Total rainfall received at different AICSIP sorghum location in kharif 2009 

 
Zone I: Total rainfall received in Zone I varied between 287 (Bhavanisagar) and 694mm (Palem). 
All the locations except Palem received rainfall from North-east monsoon. The rainfall received at 
Palem was near to normal. Both at Coimbatore and Bhavanisagar, much of the rainfall received 
was from northeast monsoon. 
 
Zone II:  The Total rainfall received in this zone was ranged from 367 (Yavatmal) to 965 mm 
(Karad). All the locations in this zone too received near normal rainfall with more or less uniform 
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distribution. The rainfall received at Phaltan, Karad, and Dharwad and Indore was more than 
normal. Furthermore, there was delay in the onset of southwest monsoon by three to four weeks 
especially at Akola and Hyderabad. 
 
Zone III: Total rainfall received at all locations except Deesa was above normal and ranged from 
363mm (Deesa) to 1476 mm (Surat). At Surat, torrential rains received in July month resulted in 
complete submergence of the crop which was at seedling stage.  
 

Rainfall distribution pattern 
The total rainfall received at many locations in sorghum growing areas was normal or near normal 
during kharif 2009, however, its distribution pattern varied (Fig 2). Palem centre faced severe 
drought during early growth period but received higher rainfall at grain-filling stage, where as 
Surat Centre received heavy torrential rains just after emergence of crop resulting in water logging 
and complete crop failure. The distribution of rainfall at Dharwad was normal. Indore and Udaipur 
Centres also received almost normal rainfall distribution with some initial drought period. 
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Fig. 2. Rainfall distribution pattern at different centres 

Relationship between grain yield and total rainfall 
In general the increase in rainfall has not reflected in the corresponding increase in grain yield 
especially at Karad and Akola in Zone II. Furthermore, grain yields realized were lower than zone 
II except Coimbatore where yields were high due supplemental irrigations due to usual late SW 
monsoon arrival in September. Over all, the highest average grain yields were recorded at Dharwad 
followed by Udaipur and Karad.  
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Fig. 3: Relationship between total seasonal rainfall and grain yield at  
different sorghum growing location, Kharif 2009. 

 

Conclusion 
The total rainfall received at many locations in sorghum growing areas was normal or near normal 
during kharif 2009, however, its distribution pattern varied. The greater rainfall received at Surat 
in Zone III did not resulted in to higher grain yields. Average grain yield received across all zones 
was 3.9 t/ha (Range: 3.8-3.9 t /ha). 
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Monitoring team report: Kharif-2009 
 
DSR:   Umakanth AV, Audilakshmi S, Gadewar AV, Nageshwara Rao TG, Rao SS, Prabhakar B, Bhagwat 

VR, Mishra JS, Elangovan M, Aruna C, Shyam Prasad & Bhat V 
AICSIP:   Sankara Pandian, Nagesh Kumar, Biradar AP, Amir Basha, Ghorade RB, Khandalkar, Jadhav BD, 

Ganesh Murty K, Sameer Kumar C V, Rana DS, Upadhyay  SN & Yogendra Singh  
FLD:   Chapke, RR, Mishra JS 

Executive summary 
 
Introduction: Monitoring of Kharif AICSIP trials during kharif 2009 has been carried out between 
August to October 2009. Fifteen AICSIP centres including the newly added Phaltan and Meerut 
centres and five voluntary centers have been monitored for the proper conduct of trials, biotic and 
abiotic stresses and other parameters. In all 11 teams with leaders from DSR and members from 
both DSR and AICSIP centres participated in the monitoring.    
 
Main observations 
 
Palem 

1. This centre was received 23 mm rains during July as against 135 mm normal rainfall 
resulting in severe drought situation in the region.  

2. In the AVHT, the promising entries were LC (PSV 1), 14a, 10a, 29, 36, 27, 35, 5, 10, 3, 11, 4, 
8, 61, 57, 60, 59, 54, 63-A, 58, and 3 in the 1st replication  

3. Stunted growth was observed in IAVT-DP. Brown mid rib lines showed recovery to 
drought conditions  

4. The promising sweet sorghum entries were 371, 364, 369, 372, 363 and 361. 388, and 385.  
5. The promising entries with lowest damage for shoot fly were 10, 32 (AHT-GS); 70, 16 

(IVHT-GS) and 364 (IAVHT-SS)  
6. Initiation of chlorotic stripe stunt viral disease was observed in most of the lines because of 

the presence of shoot bugs in most of the entries.   
 
Coimbatore  

1. In the AHT grain sorghum trial the entry numbers 13, 6, 14a, 2, 12, 14, 3, 37, 30, 28, 25, 29, 
38, 60, 63a, 62, 52, 53, and 55 were good.  

2. In the IVHT grain sorghum, 77, 84, 87, 70, 76, 71, 18, 74, 83, 72, 92, 97, 22, 98, 91, 94, 104, 
108, 93, 118, 124, 112, 113, 114, 12 and 5 were good. 

3. In the IASSVHT sweet sorghum trial, 363, 366, 360, 378, 368, 365, 380, 383, 386, 385, 391, 
387, 384, 393, 400, 404, 412, 403, 406 and 405 were good. 

4. In the IAVT dual-purpose sorghum, the entries 306, 311, 309, 301, 321, 320, 323, 328, 322, 
326, 327, 352, 350, 351 and 347 were good. 

5. In the agronomy trial, Agro 2K, additive sowing of sorghum + red gram may be suitable 
6. In the entomology trials, the entry numbers 10 and 33 were showing resistance for shoot fly 

(SF) and 10 for stem borer (SB) in the AHT (grain sorghum). 
7. In the IVHT grain sorghum, 40 and 98 were showing resistance for SF and 98, 16, 115, 120 

and 128 for SB. 
8. In the IAVHT multi-cut forage sorghum, 192, 151,163 and 149 were showing resistance for 

SF and 141, 151, 170, 193, 165, 168, 183 and 184 for SB. 
9. In the IASSVHT sweet sorghum trial, 393 was showing SF resistance and 393, 381 385 and 

367 for SB 
10. In the IAVT dual-purpose sorghum, 312 was showing SF resistance and 334 and 354 for SB 
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Dharwad 
1. Delay in arrival of rains, therefore planting delayed. 
2. In the entomology trials, resistant check for SF IS 2312 recorded minimum 37% deadhearts 

and susceptible check DJ 6514 recorded 90% deadhearts and shoot fly damage ranged from 
15-90% in AICSIP trials. None of the entries were found promising against shoot fly in 
AHT, IVHT, IAVT, and  IAVHT  trials 

3. In the agronomy trial on Genotype x fertility response- , all the genotypes responded up to 
150% RDF. “SPH 1606” was showing better performance in terms of panicle size and grain 
filling.  

4. In the trial on multi-cut forage, SPH 1629 with 150% RDF recorded higher green fodder 
yield (43t/ha) as compared to control ’CSH 20 MF’ (19 t/ha). 

5. In the IVHT (GS), genotypes showing superior performance for grain yield were 73, 75, 76, 
where as entries, 87, 88,  80, 66, 67, 17 were found to be very tall having dual purpose 
importance  

6. In the IVHT (dual purose), entry 302 appeared good in respect height also had negligible 
diseases (ZLS, sooty stripe). 

7. 7. In the IVHT (SS), entries 364,365,366,367, and 371 were having good height with broad 
leaves as compared to others and stray diseases mostly Zonate leaf spots. 

 
Solapur 

1. In the multi-cut trial, SPH 1626 was found promising in the first two cuts and the third cut 
is in progress.  

2. In the single-cut trial, SPV 1846 was found promising with a green fodder yield of 660 q/ha 
as against 607 q/ha in the check HC 308. 

3. In the IAVT single-cut forage trial, entry no 205 was found promising for green fodder yield 
 
NARI, Phaltan 

1. In the trial on harvesting at 15 days after flowering, CSV 19SS was highest yielding with 
50.78 kg/net plot while CSH 22SS recorded highest sucrose content of 12.7%. 

2. It was observed that CSV 19SS and SPSSV 6 were susceptible to downy mildew 
3. NARI is emphasizing on utilization of ethanol from sweet sorghum as fuel for lighting/power 

production in rural areas 
4. The practice of dusting with follidol 10 days after sowing was observed at NARI, Phaltan 

 
Rahuri 

1. SSV 84 was very late in flowering (94 days) as compared to other entries 
2. In the IAVHT (S.S), the entries 371, 391 and 393 were high biomass yielders 
3. The entry 365 was segregating for tan and non-tan, ear head type and height 
4. There was good segregation in the 20 sweet sorghum crosses which were distributed under 

National crossing block.  
5. The cross 4-09R SS01 was yielding good segregants which were towards maintainer side. In 

all around 150 selections were made till date. 
6. The susceptible check recorded 100% shoot fly deadhearts and there was no incidence of 

stem borer. 
7. The entries 363 and 305 were promising for shoot fly resistance. 

 
Parbhani 

1. The crops experienced more than two weeks of severe early seedling drought followed by 
torrential rains in the last week of August (207 mm) 

2. In AHT grain sorghum trial entries 4, 5, 11, 25, 26, 28, 29, 35, 38a, 50, 54 and 63a showed 
agronomic superiority 
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3. In IVHT grain sorghum trial entries like 68, 71, 76, 79, 81, 84, 91, 93, 104, 134, 112, 113, 116 
and 127 were promising 

4. In evaluating the response of advanced entries to fertility, 100% recommended dose of 
fertilizer (RDF) is showing promise but at par with 150% RDF. 

5. In nutrient use efficient (Trial 3K), 100% RDF is showing better performance apparently 
6. Micro-nutrient response to kharif sorghum indicated that RDF + 15Kg FeSO4 + 0.5 FeSO4 

foliar sprays at 15 & 30 DAS was found promising 
7. In the sweet sorghum trial, promising entries for high biomass and stalk yield includes no. 

16, 367, 362 and 372 
8. In staggered planting effects trial on phenology, stalk yield, & sugar content, SSV 74 

followed by CSH 22SS have shown stable performance for biomass across five fortnightly 
plantings (1June – 30July). 

9. The promising entries in various trials were: AHT-28, 38, AVHT- 68, 105,109, MAS-SF- 123, 
112, 223,228, 214,202, 206, 322, 307, 328, 327, SFN- 623, 652, 664, PDRN- 411, LCT-303, 
PPT-312, 310  

10. The grain mold incidence was not seen due to late sowings and there was no sufficient 
rainfall in the month of September 

 
Akola 

1. In AVHT promising entries were 1, 3, 7, 11, 14a, 25, 27, 29, 32, 38a, 53, 60, 61, 63, 67 and 
63a 

2. In IVHT promising entries were 15, 70, 72, 91, 92, 95, 96, 101, 112, 114, 120 and 125 
3. In response of grain sorghum to fertility, 100% RDF gave superior performance with 

SPH1609 showing better performance. 
4. The response of sweet sorghum to fertility was positive up to 150% RDF as crop height (3.0 

– 4.0 m) and biomass increased with increasing fertility levels. 
5. In yield maximization, no population effect was seen, but SPH1616, CSH16 were found to 

be promising at 150% RDF 
6. Promising entries with high biomass, stalk yield and plant stand include S.No 412, 386, 391 

and 384. 
7. The susceptible check of DJ 6514 recorded the highest damage of 70 to 94 %, while the 

resistant checks: IS 2312, IS 18551 and IS 2205 recorded the 23-35% deadhearts 
8. The grain mold incidence was seen only in early sown and early maturity (flowering) entries 

 
Indore 

1. In advanced hybrid trial, genotypes 5, 4, 54 and 29 showed superior agronomic performance 
and 14, 10, 32, 34, 59 showed heavy damage of peduncle stem borer. 

2. Plant stand was good in agronomy trials. All the early entries in agronomy trials were 
damaged heavily by caterpillar and head-bugs  

3. Initial hybrid and varietal trial: Entries 75, 70, 78, 96, 91, 101 and 88 were superior 
genotypes 

4. In the National Crossing Block, crosses made for superior agronomy were good especially 85, 
86 and 87 

 
Surat 

1. All the six breeding trials suffered damage due to water logging resulting in poor plant stand, 
hence the  trials were neglected. 

2. In AHT (GS) entries 4, 37, 55  have withstood in the water logging condition. 
3. In IVHT (GS) entries 73, 87, 76, 78, 83, 86, 66, 107, 125, 114, 72, 77, 100, 108, 119 have 

withstood in the water logging condition 
4. In the IASSVHT,  48% plant mortality due to water logging was observed. Entries, 364, 

370, 384, 411, GJ 42 have withstood in the water logging condition. 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 106 of 156 

5. In the IAVT (DP), poor plant stand & 60% mortality was noticed. Entries, 303, 310, 332, 
329, 331, 342 have withstood in the water logging condition 

6. In the agronomy and pathology trials , plots were submerged and hence the six trials are 
vitiated. 

7. The late planting shoot fly nursery  was taken during first week of September 09 and the 
condition of the trial was not good. Most of the stem borer trials were in good condition. 

 
Deesa 

1. All the five breeding trials  were well maintained. 
2. In the AHT (GS), the entries viz.,  3, 10, 12, 14a, 6, 9, 13, 38, 36, 27, 28, 33, 30, 37,  55, 62, 

58, 59, 61 were found promising. 
3. In the IVHT (GS), the entries viz., 77, 84, 87, 83, 18, 100, 20, 99, 21, 109, 91, 40, 126, 123, 

124, 125 were found promising 
4. In the IAVHT (DP), the entries viz., GJ 39, 311, 303, 302, 325, 322, 328, 323, 345, 352 were 

found promising 
5. In the Agro 1K(B),  150% RDF gave better performance and the genotypes, SPH 1603, 

SPH 1596 were found promising. 
6. In the Agro 5K, spacing of 45 x 15 cm, 150% RDF and 150% RDF + 5 T/ha FYM were 

found better. Genotype, CHS 16 and GJ 39 were found promising. 
7. In the Agro 7K, weed free check and application of Atrazine 0.5% alone were found effective 

to control the weeds. CSH 16 and GJ 39 were found to have more weed suppressing ability 
 
Udaipur 

1. In the AHT (GS), the entries viz.,  9, 1, 8, 149, 2, 3, 4, 31, 25, 35, 27, 29, 26, 38a, 51, 64, 50, 
56, 53, 55 were found promising 

2. In the IAVT (DP). The entries viz.,  352, 327, 349, 322, 328, 344, 329, 320, 348, 301, 309, 
305, 304, 312, 303, 308 were promsing 

3. In the National Crossing Block material, entries 09 B AGR 60 and 09B AGR 60 were found 
better for agronomic superiority 

4. In the Agro 1K (D), 100% RDF is best; SPV 1820, SPV 1822 performed  well 
5. In the Agro 1K(F), 100% RDF was good; SPH 1627 performed better 
6. In the Agro 6K, RDF+ foliar sprays of  0.5% FeSO4 at 15 and 30 DAS and RDF + 25Kg   

Zn SO4 soil application at sowing are better 
7. In the pathology trials, most of the material was observed tobe in 3-6 score. (Resistant to 

Moderate resistance) for foliar diseases.  
8. In the entomology trials, following entries recorded lower shoot fly infestation 
9. AHT (GS): 4, 31, 62; IAVT(DP): 309, 307, 311, 332, 331,347,345; IAVT (SS): 365, 367, 360, 

383, 386, 392, 402, 406, 402; PDRN: 401, 405, 406, 411, 413, 421, 422, 431, 435, 441, 442, 
443, 446 

 
Pantnagar 

1. In the IAVHT (Multi-cut forage sorghum), first cut was taken up on 16.7.09 and 2nd cut on 
1.09.09. The promising entries were 145, 142 and 150. 

2. The entries 203, 206 and 207 were promising in AVT (Single-cut forage sorghum). 
3. In the IASSVHT ( Sweet sorghum), stalk rot and stem borer infestations were severe in some 

entries (Ex. 362) 
4. In the trial on evaluation of SSG 59-3 mutants, tan types of SSG 59-3 were observed. The 

control was high yielding than the test entries. 
5. V5F3  and  V3F4Agro IK (E) were the  promising entry/treatment in the trial on response of 

SCF genotypes to fertility levels 
6. In the Agro IK (F), promising entry/treatment were V2F4, V2F2 while the best entry was 

SPH 1626 
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7. In the pathology trial (AHT GS ), incidence of Anthracnose (ANT) and Zonate Leaf Spot 
(ZLS) was severe. Entry 31 was found resistant to ANT and ZLS. 

8. In IVHT (GS ), entries 72, 91 and 96 were found resistant to ANT and ZLS. 
9. In the National Crossing Block material, the incidence of ANT and ZLS was relatively low in 

the segregating material of cross meant for incorporation of disease resistance.  
 
Ludhiana 

1. In the IASSVHT (Sweet sorghum), leaf diseases (ANT, ZLS) and stem borer infestations 
were severe in some entries. Promising entries were 366, 372, 371. 

2. The entries 163, 144 and 147 were promising in IAVHT (Multi-cut forage sorghum) 
3. In the AVT (Single-cut forage sorghum), the entries 223, 281, 202, 286 and 203 were 

promising 
4. In IAVT (Dual-purpose sorghum), the entries 309, 321 and 351 were early to mature. Entry 

344 was promising. Entry 355 was BMR type.  
5. In the trial on response of SCF genotypes to fertility levels, CSV 21 was significantly 

superior; others were on a par. Fertlizer response was significant upto 100% RDF only.  
6. In the Agro 6K trial, foliar application of Zn and soil application of Fe led to more green 

fodder yield. 
 
Jhansi 

1. In the IAVHT (Multi-cut),  on the basis of first cut, R1 144, R2 177 and R3 199 recorded the 
maximum green fodder yields (78.4-79.6 t/ha) and R1 143 and R2 169 (41.6-42.4 t/ha) 
produced the least. 

2. In the AVT (Single-cut), R1 261, 266, 265, R2 282 and R3 290 and 293 showed early 
flowering. 

3. In the IAVT (Dual-purpose), R1 309,305,304,311,314 and 302; R2 334, 323, 328, 331, 322 
and 325 and R3 342, 348, 345, 350 and 352 were of medium duration in terms of flowering  

 
Kanpur 

1. The trials viz., AHT ( Grain sorghum), IVHT (Grain sorghum), IAVT (Dual purpose) were 
not managed properly. 

2. In the AVT (Single cut), the trial was not harvested properly. 
 
 Mauranipur 

1. The sorghum area in Bundelkhand region has largely been replaced by Sesame during this 
year due to severe drought.  

2. Due to the fear of crop grazing , the farmers of the area are not taking sorghum and 
replacing it with sesame, which is not liked by the animals  

3. In the IAVT Dual purpose, all the entries were late (no flowering sofar). R1 313 was very 
vigourous and R311 showed uniform plant population. 

4. In the IVHT (Grain sorghum), R1 68, 81 (early flowering), 66 and 67( late in flowering) were 
dwarf in nature. 

5. In the AHT (Grain sorghum), R1 3 and R1 14 (a) were early and having very good leaf area 
while in R2, 38 and 38 (a) were late and susceptible to stem borer. 

6. In Agronomy, only 2 trials viz., fertility x genotype interaction and weed management were 
satisfactory. 

7. The Pathology/Entomology: trials were satisfactory, but no scientist was there to record the 
observations. 

 
Gwalior 

1. The centre has received only 305 mm rainfall so far as against 600 mm normal 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 108 of 156 

2. In the IAVT (Dual-purpose), R3 343, 345, 354 and 351 were healthy and having good 
foliage. 

3. At the university farm, 4 sorghum cultivars viz., CSV 17, SPV 1616, CSH 16 and CSH 23 
were demonstrated 

 
Delhi  

1. The promising entries were: 
i. IAVHT (MC): The entries 145, 171, 166 and 150 were observed to flower early (60-

65 days flower). 146, 165, 171, 142, 151 and 192 were having more number 
of tillers and good biomass. 

ii. IAVT (SC):  The entries 207, 227, 225, 286, 283, 280, 277 and 249 have high 
biomass and found promising as forage cultivars.  

 
Meerut 

1. There was drought situation in the location and the crop was irrigated 4 times. 
2. The lines which  appeared promising were recorded:  

i. IVHT (grain): The entries 67, 81, 105, 109, 21 and 99 were found promising in this 
trial. 

ii. AHT (grain):  The entries 9, 2, 5, 14, 34, 28, 33, 30, 63a and 59 were found 
promising for grain yield and general appearance. 

iii. IAVT (SC):  The entries 201, 206, 227, 228, 283, 279, 281,245 and 298 are having 
very good biomass. Out of these 279 is having brown mid-rib.     

 
Recommendations 
 
Palem 

1. The centre should develop their own materials for specific purposes (early drought, high 
yielding, and yellow grain sorghum).  

2. Nutrient analysis in both soil and plant and cost: benefit ratio (CBR) should be worked out. 
3. It was suggested to replace soybean with cowpea during next season. 
4. Entomologist was suggested to take data on stem borer leaf damage and dead hearts in all 

trials. 
 
Coimbatore  

1. Pathologist from DSR should visit the trials for data collection 
 
Dharwad 

1. The F2s (NCB) involving photosensitive material may be evaluated in Rabi at NRCS and 
early flowering derivatives may be selected and F3 and F4 may be evaluated at various 
centers during kharif.  

2. Pathology: For leaf rust screening staggered planting is advisable. 
3. Entomology: a. Intensive trials on shoot fly should be conducted by collecting data on 

morpho-physological and biochemical parameters.  
4. Stem borer screening trials may be regularly taken up since there is good attack of stem 

borer at Dharwad  
 
NARI- Phaltan 

1. NARI Phaltan facilities can be used for irrigated rabi expts. 
2. The utility of follidol dust 10 days after planting should be ascertained by entomologists of 

DSR 
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Parbhani and Akola  
1. Early maturing entries suffered maximum due to lodging and mold. Hence it was suggested 

that a separate trials based on maturity should be constituted. 
2. In IVHT trials few entries found to be very poor. We may consider making station trial data 

mandatory before inclusion of any entry in IVHT. 
3. Sprinklers should be arranged to induce grain mold if there are no rains and also sowings 

should be completed during the first week of June.    
4. At Akola center we found that four experiments, viz. evaluation of grain sorghum 

experimental hybrids, evaluation of sweet sorghum genetic stocks, evaluation of dual 
purpose and single cut forage test hybrids, and evaluation of sweet sorghum F6 were sent 
from DSR Scientists. To best of our knowledge these were not as per the technical 
programme of the breeding discipline. In future before sending any trial other than AICSIP 
trials to centers it should be thoroughly discussed in the meeting during AGM and the 
experiments should come in the technical programme. 

5. Entomologist was suggested to evaluate sweet sorghum trials for shoot bug infestations. 
6. Two sowings need to be carried out for the assessment damage for shoot fly and stem borer 

separately. 
 
Indore 

1. The new R lines developed at Indore were superior and are recommended for registration 
after publication in Jowar Samachar. 

2. The Dean recommended appointment of a pathologist at Indore center as ergot and grain 
molds are becoming prevalent in farmers’ fields. 

 
Surat 

1. In IAVT (SCF), there is some scope to get data on fodder yield, PH, EV, DFY, NOL, LL, 
LW, and leaf stem ratio. 

2. In IAVHT (MCF), first cut may be taken immediately followed by second and third by 
providing one irrigation.  

3. The leaf diseases data can also be recorded In entomology trial as pathology trials are 
vitiated. 

4. The entomology trials for SF may not be treated as vitiated. Weeding, thinning may be 
undertaken and Shoot fly infestation at 28 DAE may be recorded in existing materials.  

5. Water logging is the major problem in this centre since last three year, which results in 
failure of  most of the trials in consecutive years and permanent solution has to be worked 
out 

 
Deesa 

1. Irrigation may be provided to most of the trials which are under stress 
2. Natural infestation of stem borer with 25-30% was observed. Hence, screening for stem 

borer can be taken up in future. 
3. Post-flowering moisture stress is major concern of this centre. Hence, selection for drought 

tolerance may be advantageous while selecting for dual-purpose varieties for these regions.   
 
Udaipur 

1. The pathologist from DSR may visit the centre to observe the trial on leaf diseases 
 
Jhansi, Kanpur, Mauranipur and Gwalior 

1. The posts of agronomist/pathologist/entomologist should be filled up urgently so that the 
data in present experiments could be recorded properly. 
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2. At CSAUAT Kanpur, the experiments are not being managed properly. A letter should be 
written to the Vice-chancellor/Director of Research in this regard. Otherwise there is no need 
to conduct the experiments at that Centre. 

3. Field day should be organized to make other farmers of the area aware of the performance of 
the demonstrated varieties. 

4. More emphasis should be given on popularizing early maturing varieties like CSV 17 which 
can compete with pearl millet in time duration and yield during drought. 5.  The improved 
technologies of forage sorghum may be demonstrated to increase the area under this crop 

 
Pantnagar  

1. In most of the trials at Pantnagar, 15-20% infestation of stem borer was noticed under 
natural conditions. Hence, could serve as a location for screening 

2. Stringent selection to be practiced in the NCB segregating material 
 
Ludhiana 

1. Funds for conducting sweet sorghum trial by Sugarcane section at Ludhiana centre may be 
sanctioned and released. 

 
Delhi and Meerut 

1. The vacancies under AICSIP at Meerut should be filled in.  
2. The multi-cut forage trials should be taken up by Meerut centre in future since forage 

sorghum is very important in North India and the centres carrying out trials under forage 
sorghum are less. 

3. Strong forage breeding work needs to be taken up at Meerut.  
 
Shortfall 

1. Parbhani :  The entomology trials were not managed properly 

2. Phaltan :  Bird damage was severe in sweet sorghum trial which affects grain 
yield data. 

3. Indore :   Heavy bird damage in breeding trials and hence grain yield data may 
be biased. 

4. Surat  :  Water logging resulting in vitiation of trials. 

5. Mauranipur  :  No entomologist and Pathologist to record observations. 

6. Kanpur :  Experiments are not managed properly.  

7. Meerut   :  The multi-cut forage sorghum trial was not sown because of shortage 
of land 
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Detailed kharif monitoring team report 

Zone I: Coimbatore & Palem 
 
Palem 
Team members:  VR Bhagwat,  TG Nageshwar Rao, JS Mishra, Ashok Reddy, B. 

Subbarayudu, RR Chapke, SB Chaudhary, A. Kalaishekhar and R. 
Sankarapandian    

Date(s) of monitoring:  30 August, 2009 
General observations 
1. Discussed with Dr TVK Singh, ADR, RARS Palem and other scientists of AICSIP regarding 

sorghum situation in the region. This centre received 23 mm rain during July as against 135 
mm normal rainfall resulting in severe drought situation in the region. With the good initial 
rains (69 mm) during June, farmers have sown the sorghum but the subsequent severe drought 
caused major setback to the crop.  

2. In AICSIP field experiments, all the experiments were sown during 2nd fortnight of June. It was 
observed that in spite of severe drought, the experiments were saved by giving irrigations. The 
rains received during late August resulted in good crop recovery. Due to severe drought, there 
was 15 days early flowering in almost all the cultivars. It was suggested to record data on such 
variations in different cultivars.  

3. During August, there was 75 mm rainfall against 147 mm normal rains. Till 31st August, the 
total rainfall received was 208 mm as against 364 mm normal rainfall indicating 43% deficit 
than normal.  

4. The area under sorghum in the region is being replaced by cotton and maize in the region due to 
higher profit in these crops.  

 
Main observations 
Breeding  
1. Four AICSIP Breeding trials (AVHT, IVHT, IAVT, IAVHT) were sown and the trials in 

vegetative to flowering phase.  The trials were maintained free from weeds. The population is 
optimum in all trials in spite of drought situation.  

2. The first trial was given a protective irrigation and the promising entries are LC (PSV 1), 14a, 
10a, 29, 36, 27, 35, 5, 10, 3, 11, 4, 8, 61, 57, 60, 59, 54, 63-A, 58, and 3 in the 1st replication. All 
entries are at booting and flowering initiation stage.  

3. The second trial was caught in the early drought and found severe leaf scorching on the edges. 
All the entries are in vegetative stage and after getting rains crops were regenerated. The 
promising entries are 71, 72, 82, 83, 87, 92, 91, 107, 109, 115 in the 1st replication.  

4. Stunted growth was observed in IAVHT-DP. Brown mid rib lines showed recovery to drought  
conditions  

5. The fourth trial has shown good performance. The promising sweet sorghum entries in the 1st 
replication are 371, 364, 369, 372, 363 and 361. 388, 385, PSV-1.  

6. Apart from these trials, crossing programme is under vegetative stage. The breeder is 
maintaining ICRISATs A, B and R lines; since, there will be IPR issue in using these ICRISAT 
lines.  Hence, the breeder is advised not to use those lines directly. And also advised to get more 
lines from DSR and from other AICSIP centres.  

7. No segregating progenies are seen at this centre and asked to develop their own material for 
their specific purposes like early drought and developing high yielding yellow grain sorghum.  

8. In Tamil Nadu, few collection of yellow grain “Makkatai Cholam” at Trichy, Vellore and Karur 
tracts was made by Dr. M. Elangovan, Genetic Resource scientist at DSR and sample seeds 
may be obtained from G.P. lines for this station’s crossing programme.  
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9. The breeder’s seed production programme for PSV 1 is going on and it is popular in the region 
of Palem taluk.  The breeder is asked to send the seed of PSV 1 and farmer’s local namely 
patchajona (good for roti making quality) each ½ kg to me (ARS, Kovilpatti) for flakes, 
popping and hurda tests.  

 
Agronomy 
1. In some of the Agronomy field experiments, it was suggested to send the soil data immediately 

for nutrient analysis. In intercropping experiment, it was suggested to calculate Land 
equivalent ratio (LER) and area-time equivalent ratio (ATER) for different treatments.  

2. In weed control experiment, the inter cropping with soybean was not good. It was suggested to 
replace soybean with cowpea during next season.  

3. It was also suggested to take photographs of significant treatments and send a copy of the same 
to DSR.  

 
Entomology 
1. The trial was sown on 27th June, 2009.  
2. The shoot fly damage was ranged from 0 to 60% in AICSIP trials. No fish meal was applied 

since the trials are evaluated for stem borer incidence.  
3. The leaf damage due to stem borer was up to 6 (Scale 1-9).  
4. The promising entries (AHT-GS) 10, 32 (IVHT-GS) 70, 16 (IAVHT-SS) 364 had lowest shoot 

fly damage.   
 
Pathology 
1. Four Pathology trials were conducted at RARS Palem. All the trials were sown on 22nd June 

2009.  
2. Initiation of viral disease chlorotic stripe stunt was observed in most of the lines. This was due 

to presence of shoot bugs in most of the entries.  
3. The general condition of the experiments is good; however, we have to wait for some more time 

to record final observations on incidence of grain molds and foliar diseases on 1-9 scale in the 
trials.  

4. All standard methodology was followed like RBD, with three replications and spacing of 45 x 
15 cm, each test entry was planted in two rows as per the programme given.  

5. Sprinklers are to be run both early in the morning as well as late in the evenings so as to provide 
high humid conditions for the development of grain molds.  

6. Weather data for the crop period is to be collected and the disease incidence is to be correlated 
with the weather data.  

7. Analysis of fungal grain mold flora in different varieties is to be taken up at physiological 
maturity stage of the crop  

 
Public-private trials 
1. The lowest shoot fly incidence was recorded in KSH 6363 (5.3% DH).  
2. DJ 6514 a susceptible line recorded maximum damage (35%).  
 
Station trials 
1. There were 3-4 trials on Grain sorghum, sweet sorghum, A/B lines, yellow pericarb based trails 

and drought resistance trials.  
2. F2 progeny was raised for white, bold grains.   
 
Front-line Demonstrations 
1. Visited two FLDs at farmer’s fields (Ms M Bidya and Mr R Chatrunath of Lattapally village in 

Bijnepally mandal.  
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2. At both the places, sorghum (CSV 23 and SPH 1148) was intercropped with pigeonpea in 2:2 
row ratios.  

3. The crop was in good condition and farmers were satisfied with the performance of the 
improved varieties over the local ones.  

 
Main recommendations 
1. The breeder is advised to get more germplasm lines from DSR and from other AICSIP centers 

with information to DSR in view of IPR issue.  
2. The centre should develop their own materials for specific purposes (early drought, high 

yielding, and yellow grain sorghum).  
3. The breeder is advised to send the seed of PSV 1 and farmer’s local namely Pachi Jonna (good 

for roti making quality) each ½ kg to me (ARS, Kovilpatti) for flakes, popping and hurda tests. 
4. More emphasis should be given on varietal screening for drought situation in Kharif also 

and contingency planning should be developed to mitigate drought situation. 
5. Nutrient analysis in both soil and plant and cost: benefit ratio (CBR) should be worked out. 
6. In intercropping experiment, it was suggested to calculate Land equivalent ratio (LER) and 

area-time equivalent ratio (ATER) for different treatments. 
7. It was suggested to replace soybean with cowpea during next season. It was also suggested to 

take photographs of significant treatments and send a copy of the same to DSR. 
8. Entomologist was suggested to take data on stem borer leaf damage and dead hearts in all trials 

and to score the breeding trials for shoot fly and stem borer infestations where the trial was 
severely affected by drought. 

9. It is also advocated to take up second planting for shoot fly screening applying fish meal 
technique. 

 
 Coimbatore  
Team members :  Drs. M. Elangovan G Shyam Prassad and K Hariprasanna   
Date(s) of monitoring:  31st  August-4 September, 2009 
Main observations - Breeding  
1. In the AHT grain sorghum trial the entry numbers 13, 6, 14a, 2, 12, 14, 3, 37, 30, 28, 25, 29, 38, 

60, 63a, 62, 52, 53, and 55 were good.  
2. In the IVHT grain sorghum, 77, 84, 87, 70, 76, 71, 18, 74, 83, 72, 92, 97, 22, 98, 91, 94, 104, 108, 

93, 118, 124, 112, 113, 114, 12 and 5 were good. 
3. In the IVVHT multi-cut forage sorghum, first cut was over and the entries 147, 143, 166, 148, 

150 and 190 were good. 
4. In the IAVT single-cut forage sorghum, the entry no. 17 was harvested, 

201,200,265,223,278,283, 272,286,287 were not flowered and 242, 247, 245 were late.   
5. In the IASSVHT sweet sorghum trial, 363, 366, 360, 378, 368, 365, 380, 383, 386, 385, 391, 387, 

384, 393, 400, 404, 412, 403, 406 and 405 were good.  
6. In the IAVT dual-purpose sorghum, the entries 306, 311, 309, 301, 321, 320, 323, 328, 322, 326, 

327, 352, 350, 351 and 347 were good. 
7. In the parental line trial, the entries 2, 5, 6, 8, 22, 18, 16, 35, 37, 39, 41, 56, 47, 43, 60, 61, 62, 65, 

66, 69, 78, 80, 74 and 75 were good 
 
Agronomy  
1. The trials Agro IK (D) and Agro IK (G) will be sown during the rabi 2009 – 10.  
2. The trial Agro 2K, additive sowing of sorghum + red gram may be suitable. 
3. The trials Agro 3K, 4K, and 5K were vegetative to flowering stage. 
4. The trial Agro 6K was in the flowering to maturity stage. 
5. The second treatment of weed free check and fourth treatment of spraying Atrazine followed by 

hand weeding were good.  
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Physiology 
1. The trial PH 1K was in the flowering stage. The first harvesting will be done after the 4th 

September 09 followed by next harvesting at fifteen days intervals. 
 

Pathology  
1. These trails were with no infection of leaf diseases. Moderate mite infection was observed 
2. Pathologist may visit the centre  

 
Entomology  
1. In the AHT grain sorghum trial the entry numbers 10 and 33 were showing resistance for SF 

and 10 for SB. 
2. In the IVHT grain sorghum, 40 and 98 were showing resistance for SF and 98, 16, 115, 120 and 

128 for SB. 
3. In the IAVHT multi-cut forage sorghum, 192, 151,163 and 149 were showing resistance for SF 

and 141, 151, 170, 193, 165, 168, 183 and 184 for SB. 
4. In the IAVT single-cut forage sorghum, 207 and 203 were showing SF resistance and 222, 286 

and 282 for SB.   
5.  In the IASSVHT sweet sorghum trial, 393 was showing SF resistance and 393, 381 385 and 367 

for SB 
6. In the IAVT dual-purpose sorghum, 312 was showing SF resistance and 334 and 354 for SB 
7. In the local evaluation, 201,305, 308 and 103 were showing SF resistance and 109, 201, 207, 306, 

301 and 310 for SB 
8. In the stem borer nursery, the entries 440 and 468 were showing SF resistance and 433, 453, 

455, 477, 486, 474, 475, 488, and 427 for SB. 
9. In the stem borer screening of F4 progenies, 611, 665, 668 and 669 were showing resistance. 

 
Genetic resources experiments 
1: Evaluation of grain sorghum hybrids 

Promising crosses: 
1. 2219A X SPV 1022 
2. 7A X K08 SSH 35 
3. 7A X IS 9946 
4. 7A X K07 246-4-1 
5. 27A  X K07-226-4-1  
6. 296A X CSV 17 
7. 296A X E162 

8. 296A X E120 (sterile) 
9. 2077A x EG 97 
10. 2077A x E 160 
11. 2077A x 2077A x E 170 
12. 296A x SSG 59-3 
13. 296A x K07 259-1-1-1 and 
14. 296A x IS 9946 

 
2:  Evaluation of sweet sorghum genetic stocks: Promising entries: SSS 46, 35, 41, 33, 23, 15, 1, 49, 
57, 58, 59, 60, 62, 66, 71 and 81 
 

3:  Evaluation of sweet sorghum, dual-purpose, a forage test hybrids: Promising hybrids: SSH 21, 
22, 27, 29, 33,114 and 24 

 
4:  Evaluation of sweet sorghum F6s: Promising crosses 

1. K07-126-3-1-1-1 
2. K07-113-3-1-1-1 
3. K07-106-3-1-2-1 
4. K07-130-3-1-3-1 
5. K07-136-1-1-2-1 
6. K07-149-1-1-5-1 
7. K07-116-2-2-3-1 
8. K07-106-3-1-3-1 
9. K07-91-4-1-2-1 
10. K07-130-5-1-4-1 

11. K07-136-1-1-3-1 
12. K07-149-3-1-2-1 
13. K07-116-4-1-2-1 
14. K07-106-4-1-1-1 
15. K07-91-1-1-1-1 
16. K07-132-1-1-1-1 
17. K07-136-5-1-1-1 
18. K07-113-3-1-3-1 
19. K07-106-4-1-2-1 
20. K07-91-1-1-2-1 

21. K07-133-2-1-2-1 
22. K07-138-1-1-1-1 
23. K07-108-1-1-4-1 
24. K07-130-2-1-4-1 
25. K07-132-3-1-3-1 
26. K07-141-1-1-2-1 
27. K07-130-3-1-1-1 
28. K07-132-5-1-3-1 
29. K07-136-1-1-1-1  
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Other trials 
 

1: Public-Private Trials 
Objective:  Evaluation of Public-Private seed sold in the markets of India 
Checks:  CO(S) 28 & Periya Manjal Cholam 
Total no. of entries:  30 
Promising entries:  106, 105, 104, 128, 130, 131, 132, 202, 206, 213, 216, 228, 223, 308, 318, 323   
 

2: National Crossing Block 
Objective:   Evaluation of F4s 
Promising entries: 
1. 08 BSF 07-1-6 
2. 08 BSF 08-2-2 
3. 08 BSF 17-2-3 
4. 08 BSF 17-5-3 

5. 08 BSF 17-5-4 
6. 08 BGM 03-3-1 
7. 08 BGM 06-2-3 
8. 08 RSF 03-3-1 

Main recommendations : Pathologist should visit the trials for data collection.  

Zone II: Dharwad, Solapur, Phaltan, Rahuri, Parbhani, Akola, Indore & Surat 
 
Dharwad 
Team members :   Ashok V Gadewar, Audilakshmi, M Samdur, Nagesh, Mishra, Bhagwat  
Date(s) of monitoring:   17 September, 2009 
Main observations  
Entomology  
1. Two plantings were done: 19th June, 2009 for stem borer and 27th July, 2009 for shoot fly. 

Fish meal was applied in shoot fly screening trials 
2. Resistant check for SF IS 2312 recorded minimum 37% deadhearts and susceptible check DJ 

6514 recorded 90% deadhearts and shoot fly damage ranged from 15-90% in AICSIP trials. 
None of the entries were found promising against shoot fly in AHT, IVHT, IAVT, and  
IAVHT  trials.       

3. In local check trial entry no 210, 209, 212 & 303 recorded 23-29% deadhearts due to shoot fly. 
4. MAS Trial against SF:  entry no: 132, 113, 124, 232, 228, 220, 328, 323, and 316 recorded 15-

21% deahaerts.  
5. Shoot borer trial planted on 19 June. The leaf damage due to stem borer was up to 6 (Scale 1-

9). The entries found promising in different trial were – a. AHT-GS 13, 8, 31, and 37;  
6. IVHT-GS 15, 73, 95, 91, 126, 123 ; IAVT-DP 308, 311, 322, 33 353 352; IAVHT-SS 368, 388, 

408  and 108, 206, 307 in local checks. 
 
Agronomy 
1. Trial Genotype x fertility response- , all the genotypes responded up to 150% RDF. “SPH 

1606” was showing better performance in terms of panicle size and grain filling. There was 4-6 
days early flowering in nutrient applied plots as compared to control. 

2. Trial multi-cut forage, the first cut was taken at 80 DAS. SPH 1629 with 150% RDF recorded 
higher green fodder yield (43t/ha) as compared to control ’CSH 20 MF’ (19 t/ha. 

3. Trial on Intercropping- In sorghum+ pigeonpea intercropping trial, higher pigeonpea growth 
was observed with hybrids (CSH 16 and CSH 23) as compared to varieties. Soil application of 
25 kg ZnSO4 and FeSO4 increased the panicle size as compared to no application of 
micronutrients. 

4. Trial weed management- in spite of higher weed pressure in weedy check plot, growth of 
sorghum was not much affected. 

5. Trial Sweet sorghum- genotypes are responding up to 150% RDF (120:60:60 kg NPK). SSV 
84 seems to be late flowering as compared to CSV 19SS and SPSSV 27. 
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Breeding 
1. AHT (GS): sowing date 17 June with 16 entries with LC DSV-6. Genotypes 33, 37, 51 were 

early; genotypes  9, 10, 33, 58, 59 and 34 lodged. Replication wise observations- In replication-
I the entries viz., 3, 9, 12, 5, 2, 14a, 6 were promising for grain yield, while entry 11 was a 
promising dual purpose genotype having good grain and stover yield.  In replication-II, 
hybrids 31, 32, 38a, 34, 29 32, 33 and 37 were found to be promising for grain yield. In 
replication-III, entries 51, 55, 53 56 and 63a were identified as good hybrid with high yield 
potential. 

2. IVHT (GS): Sowing 17 June. The performance of IVHT entries was superior over that of  
AHT entries. Early flowering genotypes were 84, 95 and 115. Genotypes showing superior 
performance for grain yield were 73, 75, 76, where as entries, 87, 88,  80, 66, 67, 17 were found 
to be very tall having dual purpose importance in replication-I. Potential genotypes for grain 
yield were 91, 132, 109, 93 and 96 in replication-II. In replication-III, the promising entries 
were 137, 127, 39, 136 and 125.  Some of the entries like 117 and 130 were infected by downey 
mildew. 

3. Parental line: Sowing 18 June. Many genotypes in this trial got effected by swear downey 
mildew infestation. Entries 56, 57, 29 and 22 were agronomically superior and are potential 
parents for further use. 

4. National crossing block: Sowing 2 July. The  F2 derivatives for agronomic purpose, cross 175 
and 171were impressive. However, F2 derivatives for shootfly and leaf disease were 
photosensitive and some crosses did not flower. There was Downey mildew damage in some of 
the crosses like 376 and 379. 

5. Breeding nursery: Consisted of F4 for grain mold resistance, dual purpose varieties, F2 for 
downey mildew resistance, local germplasm. Grain mold resistant derivatives were good. 

 
Pathology: All the trials had proper Susceptible & resistant check 
1. AHT (grain)- sowing on 29 June. Total 16 entries. Entry no 819 had Zonate & sooty stripe but 

negligible and no DM. 
2. IVHT (grain)- Sowing on 29 June. Total entries 28. Entry 80 Entry no 819 had Zonate & 

sooty stripe but negligible no DM.  
3. IVHT (dual)- sowing on 29 June. Total entries 16. Entry 302 appeared good in respect height 

also had negligible diseases (ZLS, sooty stripe). 
4. IVHT (SS) - Entries 364,365,366,367, and 371 were flowering and good height with broad 

leaves as compared to others and stray diseases mostly Zonate leaf spots. 
5. PDRN- Entries 15. Sowing on 29 June.  Low plant population in all the entries. Trial had 

been protected by sprays with insecticides for protection from insects. Healthy entries and 
good foliage were 444,443, 441,442,446 and also good size ear head having stray leaf diseases. 

 
Main recommendations: 
1. Breeding: The F2s (NCB) involving photosensitive material may be evaluated in Rabi at 

NRCS and early flowering derivatives may be selected and F3 and F4 may be evaluated at 
various centers during kharif. 

2. Pathology: For leaf rust screening staggered planting is advisable. 
3. Entomology:  

• Intensive trials on shoot fly should be conducted by collecting data on morpho-
physological and biochemical parameters. Such few and selected trials may be conducted 
at 2-3 shoot fly hotspot locations.  

• Stem borer screening trials may be regularly taken up since there is good attack of stem 
borer at Dharwad.  
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• The cost for supply of neonate larvae of stem borer through outsourcing or mass rearing in 
laboratory may be estimated. The cost effective procedure for availability of larvae during 
inoculation may be calculated.  

 
Solapur, Phaltan and Rahuri 
Team members :   Prabhakar, A V Umakanth and A P Biradar 
Date(s) of monitoring:   17-19 September, 2009 
 
Main observations - CRS, Solapur  
1. At Solapur, three forage and one sweet sorghum agronomy trials were planted 
2. In the multi-cut trial, SPH 1626 was found promising in the first two cuts and the third cut is 

in progress.  
3. In the single-cut trial, SPV 1846 was found promising with a green fodder yield of 660 q/ha as 

against 607 q/ha in the check HC 308. 
4. In the IAVT single-cut forage trial, entry no 205 was found promising for green fodder yield. 

 
NARI, Phaltan  
1. NARI is emphasizing on utilization of ethanol from sweet sorghum as fuel for lighting/power 

production in rural areas 
2. It was observed that CSV 19SS and SPSSV 6 were susceptible to downy mildew 
3. In the trial on harvesting at 15 days after flowering, CSV 19SS was highest yielding with 

50.78 kg/net plot while CSH 22SS recorded highest sucrose content of 12.7%. 
4. Mass-Pedigree method of breeding is being followed at NARI, Phaltan which increases the 

selection cycles 
5. The practice of dusting with follidol 10 days after sowing was observed at NARI, Phaltan 
6. Birds are a major problem in this area. 
 
SRS, MPKV, Rahuri  
1. SSV 84 was very late in flowering (94 days) as compared to other entries 
2. Six trials were conducted under AICSIP in all. 
3. In the IAVHT (S.S), the entries 371, 391 and 393were high biomass yielders 
4. The entry 365 was segregating for tan and non-tan, ear head type and height 
5. There was good segregation in the 20 sweet sorghum crosses which were distributed under 

National crossing block. The cross 4-09R SS01 was yielding good segregants which were 
towards maintainer side. In all around 150 selections were made till date. 

6. The susceptible check recorded 100% shoot fly deadhearts and there was no incidence of stem 
borer. 

7. The entries 363 and 305 were promising for shoot fly resistance. 
8. Butter paper bags for crossing were found to be more effective than paper bags due to non-

adherence of pollen grains on inner side of paper. 
 
Main recommendations: 
1. Adequate quantities of seed material should be sent from DSR for trials 
2. Breeding method at Phaltan can be altered to suit their needs 
3. Utility of follidol dust 10 days after planting should be ascertained by entomologists of DSR 
4. NARI Phaltan facilities can be used for irrigated rabi expts. 
 
Parbhani and Akola 
Team members :   SS Rao,  Sujay Rakshit, VR Bhagwat, Ameer Bhasha, V Rajaram  
Date(s) of monitoring:   8 - 10, October, 2009 
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Parbhani - Main observations  
Breeding & Trial nurseries:  
1. They have taken up sowing of AHT and IVHT grain sorghum and IASSVHT trail, while two 

other breeding trials were not taken up. The field management was good though the crop 
experienced severe lodging due to recent rains and storm.  

2. In AHT grain sorghum trial entries 4, 5, 11, 25, 26, 28, 29, 35, 38a, 50, 54 and 63a showed 
agronomic superiority. Several entries like 3, 9, 10, 33, 52, 58, 61 etc. suffered severe lodging. 

3. In IVHT grain sorghum trial entries like 68, 71, 76, 79, 81, 84, 91, 93, 104, 134, 112, 113, 116 
and 127 were promising. 

4. Due to storm and rain majority of the entries in IASSVHT were lodged but some of the 
entries like 371, 372, 402, 403, 404, 412, 432, 452 and 367 were promising. 

5. Beside these they also conducted sate level hybrid cum varietal trial and preliminary varietal 
trial with 16 genotypes each. In addition as part of their kharif breeding programme they are 
conducting experiments on Identification and evaluation of new MS pairs (with 18 AB lines), 
Evaluation of breeding materials (with 38 F1s, 28 F2s, 57 F3s and 44 F4s developed at SRS, 
Parbhani and 77 F2s and 194 F4s breeding lines from DSR) and Evaluation of germplasm 
(with 35 germplasm). All breeding experimental fields are in good management. 

6. The center is making an effort to purify the impurity in the B-line of CSH25. They are doing 
the job very systematically and are hopeful that by end of rabi season they will be able to 
address the problem. 

 
Agronomy 
1. In agronomy, all the eight trials allotted to this centre were planted as per program of 

AICSIP. In general, the crops grew to a height of 1.5 – 2.2 m. The crops suffered due to initial 
early season seedling drought. There was some slope in the plots planted in agronomy trials, 
which should have been avoided. 

2. In evaluating the response of advanced entries to fertility, 100% recommended dose of 
fertilizer (RDF) is showing promise but at par with 150% RDF. 

3. In intercropping trial (Trial 2K), CSH23 showing better performance despite lodging in some 
entries. 

4. In nutrient use efficient (Trial 3K), 100% RDF is showing better performance apparently. 
5. In another trial (Trial 4K) on tillage and INM effects, convention tillage with 75%RDF + 5 

t/ha FYM appears to be promising. 
6. In maximization of kharif yields, no population effects were seen on crop growth, biomass and 

yield, but visual differences were apparent among the nutrients and genotypes. 
7. Micro-nutrient response to kharif sorghum indicated that RDF + 15Kg FeSO4 + 0.5 FeSO4 

foliar sprays at 15 & 30 DAS was found promising. 
8. Similarly, in weed management trial, pre-emergency application of Atrazine with one hand 

weeding at 30DAS was found promising. 
9. In evaluation of public and private entries, S No 210, 105 & 108 were found promising. 
 
Sweet sorghum Initial & Advanced Trial: In initial and advanced sweet sorghum entries trial, 
the crop grew to a height of 2.5 – 3.5m, while,    about 10% lodging occurred in some entries. Some 
grain types of entries are included in sweet sorghum, which needs to be avoided in future. 
Promising entries for high biomass and stalk yield include s no. 16, 367, 362 and 372. 
 
Sweet sorghum physiology: In staggered planting effects trial on phenology, stalk yield, & 
sugar content, planting during 1st week of July (1st July 2009) produced high biomass. Cv. SSV 74 
followed by CSH 22SS have shown stable performance for biomass across five fortnightly 
plantings (1June – 30July). 
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Entomology:  
1. The trials were sown on 11-12 August, 2009. However, the trials were not managed properly 

and expression of genotypes against shot fly was not so impressive. 
2. The populations in the trials were very much affected by the rains received after the 

germination and the field was infested by heavy weeds.   
3. Even though the shoot fly infestation was ranged from 20 to 50 per cent and due to the low 

plant population the damage level was not uniform.  
4. The two sowings were not carried out to assess the damage caused by shoot fly and stem borer 

separately.  
5. The fish meal was not applied due to the continuous rains received after the sowing.  
6. The promising entries in various trials were: AHT-28, 38, AVHT- 68, 105,109, MAS-SF- 123, 

112, 223,228, 214,202, 206, 322, 307, 328, 327, SFN- 623, 652, 664, PDRN- 411, LCT-303, 
PPT-312, 310  

7. The stem borer infestation was also very low and it ranged only less than 12 per cent. 
 
Pathology:  
No. of Experiments: 6 (IAVHT, AHT, IAVT, PDRN, IVHT, MLVHT) 
Date of sown: First two trails were sown on 29.06.09 and remaining experiments sown on 13.07.09 
All the eight trials allotted to this centre were planted as per program of AICSIP .Weed 
management and labeling was good in all the trails. Good plant population was seen in all the 
trails.   
 
Observations recorded: The major disease grain mold was not seen but only foliar diseases was seen 
in all the trails (Leaf blight and Anthracnose)  
 
Conclusions: The grain mold incidence was not seen due to late sowings and there was no sufficient 
rainfall in the month of September. Advised them to arrange sprinklers to induce grain mold if 
there is no rains and also sowings should be completed during the first week of June.    
 
Akola - Main observations  
Breeding trails & nurseries:  
1. In breeding the center has taken up five trials, viz., AHT grain sorghum, IVHT grain 

sorghum, IAVHT multi cut, AVT single cut and IASSVHT. Overall field management was 
very good though the recent rain has led to lodging of many cultures, particularly the early 
entries. 

2. In AVHT promising entries were 1, 3, 7, 11, 14a, 25, 27, 29, 32, 38a, 53, 60, 61, 63, 67 and 63a. 
Many entries like 6, 9, 10, 11, 27, 28, 30, 33, 36, 37, 50, 52, 55, 58, 59, 63, 63a etc. were 
severely lodged. 

3. In IVHT promising entries were 15, 70, 72, 91, 92, 95, 96, 101, 112, 114, 120 and 125. Entries 
suffered severe lodging were 57, 77, 79, 83, 84, 85, 87, 95, 107, 109, 119, 126, 128, 129, 131 etc. 

4. IAVHT MC & AVT SC 
5. Besides these the center also carried out breeding experiments on Evaluation of grain sorghum 

experimental hybrids (with 234 entries) and Sharing of F2 material under NCB (with 40 
entries). In the NCB experiment few crosses like SF22, SF23 found to be very uniform.  

6. The center also conducted three university trials, viz., Multilocation hybrid trial (with 23 
entries), Multilocation varietal trials I (with 22 entries) and Multilocation varietal trials II 
(with 20 entries) and one State multilocation varietal cum hybrid trial (with 16 entries). 

7. We visited the male sterile line development programme and breeding material under 
different generation for grain quality, grain mold and shoot fly. Many of the lines under 
development looked to be very promising. 
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Agronomy: 
1. In Agronomy, seven trials were planted as per the technical program of AICSIP. The crops 

grew to a height of 2.0 – 2.5 m and lodging (5-10%) was occurred due to late rains in October 
1st week. 

2. In response of grain sorghum to fertility, 100% RDF gave superior performance with 
SPH1609 showing better performance. 

3. The response of sweet sorghum to fertility was positive up to 150% RDF as crop height (3.0 – 
4.0 m) and biomass increased with increasing fertility levels. 

4. In intercropping trial, entries CSH 16, local (SPV 669) were focused promising. No difference 
was found between conventional tillage and reduced tillage visually. 

5. In yield maximization, no population effect was seen, but SPH1616, CSH16 were found to be 
promising at 150% RDF.  

6. In weed suppression trial, application of 0.5 kg/ha Atrazine with one hand weeding appears to 
be promising. 

7. RDF + Combined soil application of ZnSO4 and FeSO4 were found promising visually. 
 

Sweet sorghum Initial & Advanced Trial: 
1. The trial was planted on 7th July 09. Most of the entries grew 3.0 – 4.0m height. Some entries 

are showing segregation. Promising entries with high biomass, stalk yield and plant stand 
include S.No 412, 386, 391 and 384. 

 
Sweet sorghum breeding material (F6 and F9’s) 
1. 75 F6’s and 44 F9’s received form DSR was planted. The entries are showing 3.0 – 

4.5m height. All F9 materials were found promising and uniform than F6’s. 
 
Entomology: 
1. The trials were sown on 20th August, 2009. 
2. The crop stand was very good and the field maintenance was also good.  
3. The fish meal was applied to the field to make uniform pressure of shoot fly damage. 
4. The shoot fly damage was severe in all trials and ranged from 25 to 95 per cent.  
5. The susceptible check of DJ 6514 recorded the highest damage of 70 to 94 %, while the 

resistant checks: IS 2312, IS 18551 and IS 2205 recorded the 23-35% deadhearts.  
6. The entries 715 and 718 in IAVT (DP) recorded the lowest damage as compared to the 

resistant checks.  
 
Pathology:  
No. of Experiments: 5 (IVHT, AHT, IAVT (DP), IAVHT, F3 selections from NCB) 
Date of sown: First 4 trails were sown on 03.07.09 and remaining experiment sown on 06.07.09. 
All the eight trials allotted to this centre were planted as per program of AICSIP .Weed 
management and labeling was good in all the trails. Good plant population was seen in all the 
trails.  Incorporated NRCS Checks and local checks in all the trails. 
 
Observations recorded: The major disease grain mold was seen only in early maturity entries.  foliar 
diseases was seen in all the trails (Leaf blight (2-5 grade and Anthracnose (traces), sooty stripe (1-
4) Zonate leaf spot (traces).  
 
Conclusions: The grain mold incidence was seen only in early sown and early maturity (flowering) 
entries, Advised them to arrange sprinklers to induce grain mold if there is no rains and also 
sowings should be completed during the first week of June.    
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Recommendations for Parbhani & Akola  
1. Early maturing entries suffered maximum due to lodging and mold. Hence it was suggested 

that a separate trials based on maturity should be constituted. 
2. In IVHT trials few entries found to be very poor. We may consider making station trial data 

mandatory before inclusion of any entry in IVHT. 
3. The grain mold incidence was not seen due to late sowings and there was no sufficient rainfall 

in the month of September. Advised them to arrange sprinklers to induce grain mold if there is 
no rains and also sowings should be completed during the first week of June.    

4. At Akola center we found that four experiments, viz. evaluation of grain sorghum 
experimental hybrids, evaluation of sweet sorghum genetic stocks, evaluation of dual purpose 
and single cut forage test hybrids, and evaluation of sweet sorghum F6 were sent from DSR 
Scientists. To best of our knowledge these were not as per the technical programme of the 
breeding discipline. In future before sending any trial other than AICSIP trials to centers it 
should be thoroughly discussed in the meeting during AGM and the experiments should come 
in the technical programme. 

5. Entomologist was suggested to evaluate sweet sorghum trials for shoot bug infestations. 
6. The entomologist may see that weed-free plots should be obtained for evaluation for shoot fly 

and the fish meal has to be applied to induce the shoot fly damage. 
7. Two sowings need to be carried out for the assessment damage for shoot fly and stem borer 

separately. 
8. The cultural operation has to be done at appropriate time for the entomology trials to 

maintain the plant population in all trials. 
 
Indore 
Team members :   S. Audilakshmi, Ghorade, Khandalkar and Jadhav 
Date(s) of monitoring:   7-8 October, 2009 
Main observations: 
1. Agronomy trials: Plant stand was good in agronomy trials. All the early entries in agronomy 

trials were damaged heavily by caterpillar and head-bugs 
2. Breeding trials: In advanced hybrid trial, genotypes 5, 4, 54 and 29 showed superior 

agronomic performance and 14, 10, 32, 34, 59 showed heavy damage of peduncle stem borer. 
3. There was heavy bird damage in early and tall entries and the data would be biased for these 

entries. 
4. In AHT hybrid 36, 27 and 62 appeared to be sterile. Need to be confirmed from other 

locations. 
5. Initial hybrid and varietal trial: Entries 75, 70, 78, 96, 91, 101 and 88 were superior genotypes 
6. In Advanced varietal trial –Dual purpose there was heavy damage of peduncle borer 
7. Sweet sorghum trial, there was not enough seed, hence the stand in the trial was poor 
8. NCB, crosses made for superior agronomy were good especially 85, 86 and 87 and there was no 

germination in 79, 80 and 81. 
 
Recommendations including follow-up with due dates, and name of person responsible:  
1. The new R lines developed at Indore were superior and recommended for registration after 

publication in Jawar Samachar. 
2. The Dean recommended appointment of a pathologist at Indore center as ergot and grain 

molds are becoming prevalent in farmers’ fields. 
 
Surat 
Team members :    Shyam Prasad, Ganesh Murty, Sameer Kumar,  DS Rana, Elangovan, NS Thakur  
Date(s) of monitoring:   22-26 September, 2009 
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Main observations  
Breeding: All the six breeding trials suffered damage due to water logging resulting in poor plant 
stand, hence the trials were neglected. In some of the trials there was scope to revive.  It was 
advised to select material tolerant to water logging.  
1. In AHT (GS) entries 4, 37, 55  have withstood in the water logging condition. 
2. In IVHT (GS) entries 73, 87, 76, 78, 83, 86, 66, 107, 125, 114, 72, 77, 100, 108, 119 have 

withstood in the water logging condition 
3. In IAVHT Multi-cut forage sorghum no observations were recorded due to poor growth, The 

crop is 90days old and not yet initiated flowering in most of the entries It was adviced to take 
one cut during this week.  

4. IAVT (Single cut):No thinning & weeding done most of the entries have withstood 
waterlogging. 

5. IASSVHT: 48% plant mortality due to water logging. Entries, 364, 370, 384, 411, GJ 42 have 
withstood in the water logging condition. 

6. IAVHT (DP): Poor plant stand & 60% mortality Entries, 303, 310, 332, 329, 331, 342 have 
withstood in the water logging condition 

 
Agronomy: During 16th  – 23rd July  2009 over 1000 mm rain was received due to which the 
agronomy exptl. Plots were submerged and hence the six trials are vitiated and nothing can be 
reported. 
 
Pathology: Trial vitiated due to submergence of experimental plots during 16th – 23rd July 2009. 
However, technical’s were requested to record data in the entomology trials for leaf diseases. 
 
Entomology: Two sets of trials (early, late planting) for stem borer and shoot fly  were  to be 
taken up. The late planting shoot fly nursery  was taken during first week of September 09. The 
condition of the trial was not good. It is requested to weed the field, thin and record 28DAE 
deadheart observation. Most of the stem borer trials were in good condition. 
 
Following entries recorded lower stem borer damage 
1. AHT (GS):  14a, 3, 4, 38, 36, 32, 28, 33, 61, 59, 54, 52 
2. IVHT(GS):  77,75, 68, 88, 86, 101, 107, 108, 116, 123, 117, 135, 121 
3. IAVT(DP):  301, 305, 311, 303, 332, 331, 333, 347, 354, 351 
4. IAVT (SC):  203, 200, 205, 262, 261, 223, 226, 280, 243, 298, 249, 291 
5. AVHT (MC):  147, 145, 150, 161, 164, 169, 187, 185 
6. IAVHT SS:  264, 391, 411, 409, GJ 42 
7. SBN-I:  401, 411, 422, 428, 442, 449, 463, 477, 480, 380 
8. PPT:  103, 108, 116, 121, 203, 217, 304, 312 
 
Recommendations including follow-up:  
1. In IAVT (SCF), there is some scope to get data on fodder yield. In additional to this data on 

PH, EV, DFY, NOL, LL, LW, and leaf stem ratio may  be recorded. 
2. In IAVHT (MCF), first cut may be taken immediately followed by second and third by 

providing one irrigation.  
3. The leaf diseases data can also be recorded In entomology trial as pathology trials are vitiated. 
4. All the material surviving in breeding trials require N2 application ,irrigation immediately 
5. The entomology trials for SF may not be treated as vitiated. Weeding, thinning may be 

undertaken and Shoot fly infestation at 28 DAE may be recorded in existing materials.  
6. Water logging is the major problem in this centre since last three year, which results in failure 

of  most of the trials in consecutive years. Permanent solution for this centre is to take 
adequate measures to improve the drainage facilities in the farm or to identify suitable 
university farm nearby to raise the trials properly to get reliable data.  Since, the crop suffers 
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due to drought in early kharif season, one bore well is to be provided to this centre 
immediately.  

7. The Office incharge of the center was not available, as he was on official duty to meet Vice 
Chancellor.  

Zone III: Deesa, Udaipur, Jhansi, Mauranipur, Kanpur, Gwalior, Pantnagaru, Ludhiana, 
Delhi & Meerut 
 
Team members  Shyam Prasad, Ganesh Murty, Sameer Kumar,  DS Rana, Elangovan, NS Thakur  
Date(s) of monitoring:   22-26 September, 2009 
Deesa - Main observations  
Breeding: All the five breeding trials were well maintained. The fields were weed free with 
optimum plant stand. At few places in patches symptoms of drought stress were seen. The 
promising entries trial wise are as given below: 
 
1. AHT (GS) :   3, 10, 12, 14a, 6, 9, 13, 38, 36, 27, 28, 33, 30, 37,  55, 62, 58, 59, 61. 
2.  IVHT (GS) :  77, 84, 87, 83, 18, 100, 20, 99, 21, 109, 91, 40, 126, 123, 124, 125 
3. IAVHT (DP):  GJ 39, 311, 303, 302, 325, 322, 328, 323, 345, 352 
4. IAVHT (multi-cut):  First cut on 28th July 09, Second cut on 13th September  09 
5. IAVT (Single cut):  Harvested on 16th September 09. 
 
Agronomy: Deesa center conducted four agronomy trials which were well managed. The 
observations trial wise are as given below: 
1. Agro 1K(B):  150% RDF gave better performance. The genotypes, SPH 1603, SPH 1596 were 

found promising. 
2. Agro 2K:  Instead  of two intercrops only one intercrop (Pigeon pea) with 1:1 ratio was taken.  

It should have been taken at 2: 1 ratio.CHS 23 and GJ 39 were better performers. 
3. Agro 5K: Spacing of 45 x 15 cm, 150% RDF and 150% RDF + 5 T/ha FYM were found 

better. Genotype, CHS 16 and GJ 39 were found promising. 
4. Agro 7K: Weed free check and application of Atrazine 0.5% alone were found effective to 

control the weeds. CHS 16 and GJ 39 were found to have more weed suppressing ability. 
 
Recommendations   
1. Seeds of local landraces Dhinchanu, Malwan, Utawali, Gundri and C-10-2 may be send to 

MTS, DSR 
2. The following entries may be used for drought tolerant screening viz, E 124 E 222, E 249, E 

250, ERN 9, ERN 7, ERN 3, ERN 18, and ERN 15. 
3. Irrigation may be provided to most of the trials which are under stress 
4. Natural infestation of stem borer with 25-30% was observed. Hence, screening for stem borer 

can be taken up in future. 
5. Post-flowering moisture stress is major concern of this centre. Hence, selection for drought 

tolerance may be advantageous while selecting for dual-purpose varieties for these regions.   

 
Udaipur - Main observations   
Breeding: All the eight breeding trials sown at this center were in good condition. The promising 
entries trial wise are listed below: 
 
1. AHT (GS): 9, 1, 8, 149, 2, 3, 4, 31, 25, 35, 27, 29, 26, 38a, 51, 64, 50, 56, 53, 55  
2. IVHT (GS): 131, 112, 20, 138, 113, 104, 134, 113, 114, 108, 117, 96, 93, 21, 95, 124, 136, 94, 

116, 91, 105, 84, 70, 68, 88, 85, 76, 16, 82, 67, 73, 83, 74, 65, 98, 22, 17, 18, 97, 103, 71, 92, 119, 
93, 77, 75 
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3. IAVHT (DP):  352, 327, 349, 322, 328, 344, 329, 320, 348, 301, 309, 305, 304, 312, 303, 308 
4. PLT:  9, 22, 29, 37, 39, 40, 41, 43, 45, 50, 50 to 68, 74, 77, 78   
5. Forage and Dual-purpose F6s: Sr. No 1 to 9 is early flowering (44 days). They are selections 

from  K07-223 – 5 
6. Sweet sorghum experimental hybrids: SSH Nos. 2, 4, 8, 11, 16, 17, 18, 19, 20, 22, 26, 28, 31, 

36, 42, 46, 61, 89, 104    
 
IAVHT Multi-cut forage : First cut harvested on 1st September 09 and IAVT (Single cut): 
Harvested on 15th September 09 

 
Agronomy: The Udaipur center conducted ten trials of agronomy. The trial wise observations are 
as follows: 
1. Agro1K(B): 100% RDF and 150 % similar. SPH 1615, SPH 1616; SPH  1603, SPH 1604 

flowered 57-58 days earlier than others, 
2. Agro 1K (D): 100% RDF is best; SPV 1820, SPV 1822 performed  well 
3. Agro1K(E):  50% RDF  gave good  response; PC 1003 and CSV21F performed well. 
4. Agro 1K(F): 100% RDF was good; SPH 1627 performed better. 
5. Agro 3K:  100% RDF was better; CSH 16, CHS 14, SPV 1616 are  better performers. 
6. Agro 4K: Response of 100% RDF was good under conventional and reduced tillage 
7. Agro 5K: Plant population response was similar; CSH 16 and SPV 1616 are found better; 

100% RDF gave better response 
8. Agro 6K:   RDF+ foliar sprays of  0.5% FeSO4 at 15 and 30 DAS and RDF + 25Kg   Zn SO4 

soil application at sowing are better.  
9. Agro 7K: Weed free check and Atrazine % pplication followed by hand weeding are good for 

weed suppression. 
10. Evaluation of F2 and F3 material for agronomic superiority: 09 B AGR 60 and 09B AGR 60 

are found better 
 
Pathology: A total of  nine trials were planted. The trials are well managed. The materials were 
screened for foliar diseases. 
1. Most of the material are falling under 3-6 score. (Resistant to Moderate resistance) for foliar 

diseases.  
2. Less incidence of Anthracnose, target leaf spot, Zonate leaf spot is low. Incidence of leaf blight 

is moderate to severe. 
3. Due to drought the spread of disease was not uniform inspite of leaf axil inoculation of 

pathogen.  
 

Entomology: This center concentrated on Shoot fly related screenings. A total of 12 trials were 
conducted. Following entries recorded lower shoot fly infestation 
1. AHT (GS): 4, 31, 62 
2. IVHT(GS): 15, 73, 103, 119, 40, 39 
3. IAVT(DP): 309, 307, 311, 332, 331,347,345 
4. IAVT (MC): 144, 143, 141, 142, 166, 165, 172, 193, 191 
5. IAVT (SS): 365, 367, 360, 383, 386, 392, 402, 406, 402 
6. Local check: 102, 109, 110, 111, 210, 202, 203, 205,209, 303, 304, 312 
7. PDRN: 401, 405, 406, 411, 413, 421, 422, 431, 435, 441, 442, 443, 446 
8. Germplasm: 715, 815, 902, 923 
9. SFN: 601, 605, 606, 607, 610, 624, 632, 634, 630, 631, 632 
10. B, R lines (150 no.) and F2 (15 nos) are being evaluated and selections will be made for 

resistance against shoot fly. 
Recommendations : Pathologist from DSR, Hyderabad may visit the centre to observe the trial on 
leaf diseases 
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Jhansi, Mauranipur, Kanpur & Gwalior 
Team members :  JS Mishra, SN Upadhyay, RR Chapke, SB Choudhary 
Date(s) of monitoring:   22-26 September, 2009 
 
IGFRI Jhansi - Main observations 
1. IAVHT Multi-cut: Ten entries (9 hybrids and 1 variety) were evaluated along with 3 checks. 

The crop was sown on 25-5-09 and first cut was taken on 13-8-09 (78 DAS). On the basis of 
first cut, R1 144, R2 177 and R3 199 recorded the maximum green fodder yields (78.4-79.6 
t/ha) and R1 143 and R2 169 (41.6-42.4 t/ha) produced the least. The entries giving lower 
yield in first cut (R2 162) was showing better growth for the second cut. 

2. AVT Single-cut: Sixteen entries were evaluated along with 3 checks. The crop was sown on 11-
7-09. R1 261, 266, 265, R2 282 and R3 290 and 293 showed early flowering. There was poor 
plant stand in R1 270, R2 223, 285 and R3 224, 291 and 289. R2 228, 280 and R3 248 and 245 
were taller and late (no flowering so far). In R3 246, there was no uniformity in plant height 
showing a mixed population. 

3. IAVT Dual purpose: The crop was sown on 9th July with 13 test entries and 3 checks 
including one local.R1 309,305,304,311,314 and 302; R2 334, 323, 328, 331, 322 and 325 and 
R3 342, 348, 345, 350 and 352 were of medium duration in terms of flowering. Plant stand was 
very good. It was suggested to record data on relative tolerance of entries to drought and also 
insect attack. 

 
CSAUAT, Kanpur 
1. AHT Grain sorghum, IVHT Grain sorghum, IAVT Dual purpose: All the experiments were 

planted on 11th July, 09. The experiments were not managed properly. The plant population 
was very poor. There was heavy infestation of weeds especially, Cyperus rotundus in all the 
plots. Almost every plant was affected with stem borer and grass hopper. It seems that no 
pest control measure was taken. 

2. AVT Single cut: The crop was sown on 7th June. Most of the entries were harvested. But the 
scientist concerned was unable to inform the fodder yield. Moreover, the harvesting was also 
not done properly. Some of the entries in one replication were harvested but not in other 
replications. 

 
Mauranipur 
The sorghum area in Bundelkhand region has largely replaced by Sesame during this year due to 
severe drought. Because of fodder shortage in the region, The farmers are leaving their domestic 
animals for grazing in open fields (ANNA Pratha). Due to the fear of crop grazing, the farmers of 
the area are not taking sorghum and replacing it with sesame, which is not liked by the animals. 
 
1. IAVT Dual purpose: The crop was sown on 23rd July with 13 test entries and 3 checks 

including one local in 3 replications. All the entries were late (no flowering sofar). R1 305 and 
304 were susceptible to stem borer and shoot fly.R1 313 was very vigourous and R311 showed 
uniform plant population. 

2. IVHT Grain sorghum: 22 entries including 10 hybrids, 12 varieties were evaluated with 6 
checks in 3 replications. The crop was sown on 11th July. R1 15 and R1 79 were tall with 
small panicle.R1 75 (late), R1 82, R1 77 and R1 84 were of medium height and R1 68, 81 
(early flowering), 66 and 67( late in flowering) were dwarf in nature. 

3. AHT Grain sorghum: 16 entries with 3 checks were evaluated in 3 replications. The crop was 
sown on 23rd July. Vigorous growth was observed in R1 6 but not yet flowered. R1 2 and R1 
6, R2 28 and R3 61 and 62 were early but susceptible to shootfly. R1 6, 10 and 14, R2 25, 30, 
31, 33, 37and 35 and R3 50, 51 and 54 were late. R1 3 and R1 14 (a) were early and having 
very good leaf area. In R2, 38 and 38 (a) were late and susceptible to stem borer. R2 29, R3 58 
and 59 were tall and at PI stage. Grass hopper attack was common. 
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4. Agronomy: only 2 trials viz., fertility x genotype interaction and weed management were 
satisfactory. As the Agronomist was not there during monitoring, we could not visit any 
demonstration site. The nearby FLDs were grazed out by the animals as told by AICSIP I/C 
Mauranipur. 

5. Pathology/Entomology: trials were satisfactory, but no scientist to record the observations. 
6. Scented sorghum: Trials were satisfactory. 
 
Gwalior  
1. The centre has received only 305 mm rainfall so far as against 600 mm normal. 
2. IAVT Dual purpose: 13 test entries and 3 checks including one local were planted in 3 

replications on 11th July. The crop is in PI stage and facing a severe drought and high 
temperature (39-40oC).Entries viz., R3 341, 344, 346 and 355 were at PI stage but infested 
with shoot fly attack. R3 343, 345, 354 and 351 were healthy and having good foliage. R3 349 
was late. 

3. FLDs: Visited FLDs conducted at Rajapur village (Datia) and Udaipura village (Gwalior). At 
both the places ‘CSV 20’ sowing was done by broadcast method and after one month of 
sowing, there is a practice of cultivating the field by tractor in presence of high moisture. It is 
called as “KURUP”. According to farmers, this practice controls weeds and put the plants in 
rows and proper distribution. At the university farm, 4 sorghum cultivars viz., CSV 17, SPV 
1616, CSH 16 and CSH 23 were demonstrated. Under present drought situation, CSV 17 was 
showing very good performance as it is at maturity stage. 

 
Recommendations 
1. At present no agronomist/pathologist/entomologist is there at Mauranipur. These posts should 

be filled up urgently so that the data in present experiments could be recorded properly. A 
letter to this effect may be written to VC. 

2. At CSAUAT Kanpur, the experiments are not being managed properly. A letter should be 
written to the Vice-chancellor/Director of Research in this regard. Otherwise there is no need 
to conduct the experiments at that Centre. 

3. The FLDs should be conducted as per the guide lines provided. 
4. Field day should be organized to make other farmers of the area aware of the performance of 

the demonstrated varieties. 
5. As the sorghum area in Bundelkhand region and Gird region (Gwalior) is decreasing due to 

drought, more emphasis should be given on popularizing early maturing varieties like CSV 17 
which can compete with pearl millet in time duration and yield. 

6. Forage sorghum is having good coverage in semi-urban areas near city. The improved 
technologies of forage sorghum may be demonstrated to increase the area under this crop. 

 
Pantnagar and Ludhiana 
 

Team members :  Venkatesh Bhat, Umakanth, Yogendra Singh, Hari Prasanna, Shyam Prasad  
Date(s) of monitoring:   12-16 October, 2009 
 
Pantnagar - Main observations  
Plant Breeding 
1. IAVHT Multi-cut forage sorghum: First cut was taken up on 16.7.09 and 2nd cut on 1.09.09. 

Promising entries: 145, 142, 150 
2. AVT Single-cut forage sorghum: Trial was harvested on 5.09.09. 
3. Promising entries: 203, 206, 207 
4. IASSVHT Sweet sorghum: The crop is in flowering stage. Stalk rot and stem borer 

infestations were severe in some entries (Ex. 362). 
5. Promising entry: 364 
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6. IAVT Dual-purpose sorghum: The crop is in flowering stage. 
7. Evaluation of SSG 59-3 mutants: Tan types of SSG 59-3 were observed. The control was high 

yielding than the test entries. 
8. Effect of alternate cytoplasm on yield: Promising entry: MR 750A2 x PC-23 
9. Advanced Seed Yield Trial: The crop is in flowering stage. 
10. Screening of F2 populations: The crop is in flowering stage. 
 
Agronomy 
1. Agro IK (E) - response of SCF genotypes to fertility levels: Promising entry/treatment: V5F3, 

V3F4 
2. Agro IK (F) - response of MCF genotypes to fertility levels: Promising entry/treatment: V2F4, 

V2F2 ; Best entry: SPH 1626 
3. Agro 4K - response of tillage and INM in SCF sorghum: Promising entry/treatment: T2M2 
4. Agro 6K - response of SCF sorghum to micro-nutrients (Zn & Fe):Promising entry/treatment: 

M5, M8 
 
Pathology 
1. IAVHT MC (P): First cut has taken up. Incidence of Anthracnose (ANT) and Zonate Leaf 

Spot (ZLS) (under artificial inoculation) was recorded.  
2. AVT SC (P): The trial was harvested. Incidence of ANT and ZLS was recorded. 
3. AHT GS (P): Incidence of ANT and ZLS was severe. Entry 31 was found resistant to ANT 

and ZLS. 
4. IVHT GS (P): Entries 72, 91 and 96 were found resistant to ANT and ZLS. 
5. IAVHT SS (P): The crop is in booting stage. 
6. IAVT DP (P): The crop is in booting stage. 
 
National Crossing Block - Generation advancement and selection in F2 and F4 

F2: All the F2s (35) sent were planted. Each cross was planted in 16 rows of 3 m each. Segregation 
was clearly observed in all the crosses. The incidence of ANT and ZLS was relatively low in the 
segregating material of cross meant for incorporation of disease resistance.  
F4: All the 475 selections are being advanced and are in booting stage. 
 
Ludhiana - Main observations  
Plant Breeding 
1. IASSVHT Sweet sorghum: The crop is in soft dough stage. Leaf diseases (ANT, ZLS) and 

stem borer infestations were severe in some entries. Promising entries: 366, 372, 371 
2. IAVHT Multi-cut forage sorghum: First cut was taken up on 3.7.09 and 2nd cut on 9.09.09. 

Promising entries: 163, 144, 147 
3. AVT Single-cut forage sorghum: Trial was harvested on 18.09.09. Promising entries: 223, 281, 

202, 286, 203 
4. IAVT Dual-purpose sorghum: The entries 309, 321 and 351 were early to mature. Entry 344 

was promising. Entry 355 was BMR type. Incidence of ZLS was high while ANT was low.   
5. Evaluation of SSG 59-3 mutants: Among the mutants SSG 227 was high yielding followed by 

SSG 233 and 224. 
6. Advanced Seed Yield Trial: The crop is in flowering stage. Entry 503 was a mixture. 
 
Agronomy 
1. Agro IK (E) - response of SCF genotypes to fertility levels: The trial was already harvested. 

CSV 21 was significantly superior; others were on a par. Fertilizer response was significant up 
to 100% RDF only.  

2. Agro 6K - response of SCF sorghum to micro-nutrients (Zn & Fe): Foliar application of Zn and 
soil application of Fe led to more green fodder yield. 
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National Crossing Block - Generation advancement and selection in F2 

F2: All the F2s (28) sent were planted and are in flowering stage. 
Recommendations  
1. In most of the trials at Pantnagar, 15-20% infestation of stem borer was noticed under 

natural conditions. Hence, could serve as a location for screening. 
2. Stringent selection to be practiced in the NCB segregating material. 
3. Funds for conducting sweet sorghum trial by Sugarcane section at Ludhiana centre may be 

sanctioned and released. 
 
Delhi and Meerut 
Team members  Aruna C Shrotria, Modi and Narayana    
Date(s) of monitoring:   21- 23 September, 2009 
 
Meerut 
1. Four trials (IAVHT-MC, IAVT-SC, AVHT-grain sorghum and IVHT-grain sorghum), were 

given to this centre, out of which only 3 trials were taken up. The multi-cut forage sorghum 
trial was not sown because of shortage of land. 

2. There was drought situation in the location and the crop was irrigated 4 times. 
3. The trials were sown on 15 to 16th July and the entries are in flowering stage. The overall 

plant population in different trials planted is satisfactory. 
4. The stem borer incidence was observed in all the trials with 10-20% leaf damage. 
5. The lines which  appeared promising were recorded:  

i) IVHT (grain): Entry nos. 18, 84 and 96 were found to be early which flowered in 60 days. The 
plant population was found to be less in 80, 22, 95, 20 and 131. Variation was observed in the 
entries 87, 86 and 98. The entries 67, 81, 105, 109, 21 and 99 were found promising in this trial. 

ii) AHT (grain): High stem borer incidence was observed in case of 3, 29,60 and 53. The entries 9, 
2, 5, 14, 34, 28, 33, 30, 63a and 59 were found promising for grain yield and general 
appearance. 

iii) IAVT (SC): Stem borer incidence was high in 204 and 282. Grey leaf spot was high (more than 
5 score) in 202, 270, 263, 223, 286, 291 which are non-tan types.  The entries 201, 206, 227, 228, 
283, 279, 281,245 and 298 are having very good biomass. Out of these 279 is having brown 
mid-rib.     

 

IARI, New Delhi 
1. Two trials (IAVHT- Multi-cut and IAVT- Single-cut) were taken up at IARI, New Delhi. 
2. The crop was sown on 27th June and overall the crop stand was good and the crop condition is 

satisfactory. 
3. Termite attack was observed in the trials and the lower leaves in most of the entries were 

affected by termites. 
4. The growth in the third replication in the single-cut trial was suppressed which was due to 

water logging.  
5. The promising entries were 

i. IAVHT (MC): The entries 145, 171, 166 and 150 were observed to flower early (60-65 days 
flower). 146, 165, 171, 142, 151 and 192 were having more number of tillers and good 
biomass. 

ii. IAVT (SC): The entries 207, 227, 225, 286, 283, 280, 277 and 249 have high biomass and 
found promising as forage cultivars.  

Recommendations  
1. The vacancies under AICSIP at Meerut are not filled in. It is very important to fill the posts 

so that the work can be taken seriously.  
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2. The multi-cut forage trials should be taken up by Meerut centre in future since forage 
sorghum is very important in North India and the centres carrying out trials under forage 
sorghum are less. 

3. Strong forage breeding work needs to be taken up at Meerut. The team discussed the possible 
work that can be taken up at Meerut and advised the scientist to collect the promising lines 
from Panatnagar, Surat and DSR to initiate forage sorghum breeding work. 

4. Dr Pooran Chand would like to buy some equipment for forage quality analysis. The team 
advised him to submit a request letter to the Co-ordinator asking permission for purchasing 
the required equipment in place of equipment which are already sanctioned.   

 
 

Table 1: Monitoring team members and travel schedule - Kharif 2009 
 
Zone Centers Team members Touring dates 

(2009) 
Days 

I Palem VR Bhagwat,  TG Nageshwar Rao, JS Mishra, Ashok Reddy, B. 
Subbarayudu, RR Chapke, SB Chaudhary, A. Kalaishekhar and 
R. Sankarapandian 

30-Aug 1 

I Coimbatore M. Elangovan Drs G Shyam Prassad and K Hariprasanna 31 Aug - 4 Sep 5 

II Dharwad Ashok V Gadewar, Audilakshmi, M Samdur, Nagesh, Mishra, 
Bhagwat  

17-Sep 1 

II Solapur, Rahuri, 
Phaltan 

Prabhakar, Umakanth, A.P. Biradar 17-19 Sep 3 

 Akola, Parbhani SS Rao,  Sujay Rakshit, VR Bhagwat, Ameer Bhasha, V 
Rajaram  

8-10 Oct 3 

II Indore Audilakshmi, H G Kandalkar, R B Ghorade, B D Jadhav 7-8 Oct 2 

II & III Surat, Deesa, 
Udaipur 

Shyam Prasad, Ganesh Murty, Sameer Kumar,  D S Rana, 
Elangovan, NS Thakur 

28 Sep - 2 Oct 5 

III Jhansi / 
Mauranipur/ 
Kanpur / Gwalior 

JS Mishra, SN Upadhyay, RR Chapke, SB Choudhary 22-26 Sep 5 

III Meerut/ Delhi Aruna C Shrotria, Modi and Narayana    21-23 Sep 3 

 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 130 of 156 

Annexure-I: Promising entries from AICSIP trials ((based on visual scoring (1-9) by team members during monitoring tour ) 
 

Tour details  Promising entries in different disciplines 
Centers  Team Start date  End 

date 
Tour 
days 

AHT-GS IVHT-GS IAVT-DP IAVT-SCF IAVHT-MCF Sweet Sorghum Agronomy 

Coimbatore M. Elangovan G 
Shyam Prassad 
and K 
Hariprasanna 

31-Aug 4-Sep 5 Breeding  
13,6,14a,2,12,1
4,3,37,30,28,25,
29,38,60,63a,62
,52, 53, and 55 
Entomology 
10,33-shoot fly 
(SF) resistant 
and 10 was 
promising for 
stem borer (SB). 

Breeding 
 77, 84, 87, 70, 76, 71, 18, 74, 83, 72, 
92, 97, 22, 98, 91, 94, 104, 108, 93, 
118, 124, 112, 113, 114, 12 and 5 
Entomology 
40, 98 –SF 
98, 16, 115, 120 and 128 -SB. 
 

 Breeding  
306, 311, 309, 301, 
321, 320, 323, 328, 
322, 326, 327, 352, 
350, 351 and 347 
Entomology 
312- SF 
334, 354- SB 

 Entomology 
207, 203 - SF  
222, 286 and 
282- SB.   
 

Breeding 147, 
143, 166, 148, 
150 and 190 
Entomology 
192, 151,163 
and 149 – SF; 
141, 151, 170, 
193, 165, 168, 
183 and 184- 
SB 

Breeding 
 363, 366, 360, 378, 
368, 365, 380, 383, 
386, 385, 391, 387, 
384, 393, 400, 404, 
412, 403, 406 and 
405 
Entomology 
393- SF ; 
 393, 381 385 and 
367-SB 

  

Palem VR Bhagwat,  TG 
Nageshwar Rao, 
JS Mishra, Ashok 
Reddy, B. 
Subbarayudu, RR 
Chapke, SB 
Chaudhary, A. 
Kalaishekhar & R. 
Sankarapandian 

30-Aug   1 Breeding 14a, 
10a, 29, 36, 27, 
35, 5, 10, 3, 11, 
4, 8, 61, 57, 60, 
59, 54, 63-A, 58, 
and 3 
Entomology 
10, 32-SF 

Breeding 
71, 72, 82, 83, 87, 92, 91, 107, 109, 
115 
Entomology 
70, 16-SF 

   Breeding 
371, 364, 369, 372, 
363 and 361. 388, 
385 

 

Dharwad Ashok V Gadewar, 
Audilakshmi, M 
Samdur, Nagesh, 
Mishra, Bhagwat  
 

17-Sep  1 Breeding 
3, 9, 12, 5, 2, 
14a, 6, 31, 32, 
38a, 34, 29 32, 
33, 37, 51, 55, 
53 56 and 63a 

Breeding 
73, 75, 76, 91, 132, 109, 93, 96, 137, 
127, 39, 136 and 125 

Pathology 
302 (Negligible leaf 
diseases) 

  Pathology 
364,365,366,367, 
and 371 (stray 
diseases) 

SPH 1606 
and SPH 
1629 (Ferti 
responsive) 

Solapur, 
Rahuri and 
Phaltan 

Prabhakar, 
Umakanth, A.P. 
Biradar 

17-Sep 19-
Sep 

3      Breeding 
CSV 19SS, 371, 
391 and 393 
Entomology 
363, 305-SF 

SPH 1626 
(Multi-cut), 
SPV 1846 
(Single-cut) 

Akola and 
Parbhani 

SS Rao,  Sujay 
Rakshit, VR 
Bhagwat, Ameer 
Bhasha, V 
Rajaram  
 

8-Oct 10-Oct 3 Breeding 
Parbhani: 4, 5, 
11, 25, 26, 28, 
29, 35, 38a, 50, 
54 and 63a 
Akola:1, 3, 7, 
11, 14a, 25, 27, 
29, 32, 38a, 53, 
60, 61, 63, 67 
and 63a 
Entomology 
28, 38-SF 

Breeding 
Parbhani: 68, 71, 76, 79, 81, 84, 91, 
93, 104, 134, 112, 113, 116 and 127 
Akola:15, 70, 72, 91, 92, 95, 96, 101, 
112, 114, 120 and 125 
Entomology 
68, 105,109-SF 

Entomology 
715, 718-SF 

  Breeding 
371, 372, 402, 403, 
404, 412, 432, 452 
and 367 

SPH1609 
fertility, 
100% RDF 
gave 
superior 
performanc
e 
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Tour details  Promising entries in different disciplines 
Centers  Team Start date  End 

date 
Tour 
days 

AHT-GS IVHT-GS IAVT-DP IAVT-SCF IAVHT-MCF Sweet Sorghum Agronomy 

Indore Audilakshmi, H G 
Kandalkar, R B 
Ghorade, B D 
Jadhav 

7-Oct 8-Oct 2  Breeding 5, 4, 
54, 29 

Breeding 
75, 70, 78, 96, 91, 101, 88 

     

Surat, 
Deesa and 
Udaipur 

Shyam Prasad, 
Ganesh Murty, 
Sameer Kumar,  D 
S Rana, 
Elangovan, NS 
Thakur 

28-Sep 2-Oct 5  Breeding 
Deesa: 3, 10, 
12, 14a, 6, 9, 
13, 38, 36, 27, 
28, 33, 30, 37,  
55, 62, 58, 59, 
61 
Udaipur: 9, 1, 8, 
149, 2, 3, 4, 31, 
25, 35, 27, 29, 
26, 38a, 51, 64, 
50, 56, 53, 55 
Entomology 
Surat:14a, 3, 4, 
38, 36, 32, 28, 
33, 61, 59, 54, 
52-SB 
Udaipur: 4, 31, 
62-SF 

Breeding 
Deesa: 77, 84, 87, 83, 18, 100, 20, 
99, 21, 109, 91, 40, 126, 123, 124, 
125 
Udaipur: 131, 112, 20, 138, 113, 104, 
134, 113, 114, 108, 117, 96, 93, 21, 
95, 124, 136, 94, 116, 91, 105, 84, 
70, 68, 88, 85, 76, 16, 82, 67, 73, 83, 
74, 65, 98, 22, 17, 18, 97, 103, 71, 
92, 119, 93, 77, 75 
Entomology 
Surat: 77,75, 68, 88, 86, 101, 107, 
108, 116, 123, 117, 135, 121-SB 
Udaipur: 15, 73, 103, 119, 40, 39-SF 

Breeding 
Deesa: 311, 303, 302, 
325, 322, 328, 323, 
345, 352 
Udaipur: 352, 327, 
349, 322, 328, 344, 
329, 320, 348, 301, 
309, 305, 304, 312, 
303, 308 
Entomology 
Surat: 301, 305, 311, 
303, 332, 331, 333, 
347, 354, 351-SB 
Udaipur: 309, 307, 
311, 332, 
331,347,345-SF 

Entomology 
Surat: 203, 
200, 205, 
262, 261, 
223, 226, 
280, 243, 
298, 249, 
291-SB 
 

Entomology 
Surat: 147, 
145, 150, 161, 
164, 169, 187, 
185-SB 
Udaipur: 144, 
143, 141, 142, 
166, 165, 172, 
193, 191-SF 
 

Entomology 
Surat: 264, 391, 
411, 409-SB 
Udaipur: 365, 367, 
360, 383, 386, 392, 
402, 406, 402-SF 

SPH 1603, 
SPH 1596, 
SPV 1820, 
SPV 1822, 
SPH 1627 

Mauranipur
/Jhansi/ 
Kanpur/Gw
alior 

JS Mishra, SN 
Upadhyay, RR 
Chapke, SB 
Choudhary 

22-Sep 26-
Sep 

4 

  

 Breeding 
313, 343, 345, 354 
and 351 

 Breeding 
144,177, 199 

  

Pantnagar, 
Ludhiana 

V Bhat, 
Umakanth, 
Yogendra Singh, 
Hari Prasanna, 
Shyam Prasad 

12-Oct 16-Oct 4   Pathology 
72, 91 and 96 –Anthracnose and 
Zonate 

Breeding 
344 

Breeding 
203, 206, 
207, 223, 
281, 202, 
286,  

Breeding 
145, 142, 150, 
163, 144, 147 

Breeding 
364, 366, 372, 371 
 
 

SPH 1626, 
CSV 21F 

Delhi, 
Meerut 

Aruna, P K 
Shrotria, 
Narayana Y D, N 
D Modi 

21 Sep 23 
Sep 

3  Breeding 
9, 2, 5, 14, 34, 
28, 33, 30, 63a 
and 59 

Breeding 
67, 81, 105, 109, 21 and 99 

 Breeding 
Meerut: 201, 
206, 227, 
228, 283, 
279, 281,245 
and 298 
Delhi: 207, 
227, 225, 
286, 283, 
280, 277 and 
249 

Breeding 
201, 206, 227, 
228, 283, 279, 
281,245 and 
298 
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Front-line demonstrations on sorghum  

 
During kharif 2009, frontline demonstrations (FLDs) on sorghum were allotted to nine AICSIP 
centres covering 126 ha area in different sorghum growing states. Seeds of latest five sorghum 
cultivars (SPSH1148, CSV20, CSV23, CSH23 and CSV17) and funds of Rs.70,000/- (@Rs.5000/- 
per ha) including guidelines were sent to organize the FLDs on 14 ha in farmers’ fields by each 
centre. The seeds were sent on 22nd May, 2009, well in time and funds on 22rd August, 2009 to all 
the centres. The FLDs were monitored by the team except AICSIP, Coimbatore and reported 
given below. 
 
AICSIP, Palem (A.P.)  Date of visit: August 31, 2009 

1. Visited 2 FLDs at farmer’s fields in Lattapally village. At both the places, sorghum 
(CSV 23 and SPH 1148) was intercropped with pigeonpea in 2:2 row ratios. The crop was 
in good condition due to latest receipt of rainfall and farmers were happy with the 
performance of the varieties over their local ones. Farmers prefer sorghum crop for 
fodder than grains. 

 
AICSIP, Udaipur (Raj.) Date of visit: September 02-06, 2009 

1. Almost all the FLDs were having less plant populations and infested with weeds due to 
prolong dry spell after sowing in FLD district Udaipur. Farmers are keeping weeds for 
their animals and to compensate loss of sorghum fodder due to drought. However, the 
crop growth was satisfactory due to latest receipt of rainfall. 

2. Sorghum hybrid SPH1148 was put under FLD in villages; Jorjika Kheda & Jeeva 
Kheda. Others sorghum cultivars (CSV23, CSV17, CSV20, CSH23, CSV15 & Pratap 
Jowar 1430) were put under demonstrations in different villages separately at Udaipur 
FLD centre, the O/ic, AICSIP said. Fodder shortage was the severe problem in this area 
and farmers expected good fodder from sorghum. 

3. CSV17 was more popular among the farmers of Udaipur area due to its earliness and 
fodder quality over local one. 

 
AICSIP, Surat (Guj.) Date of visit: September 02-06, 2009 

1. Initial dry spell due to scanty rainfall and recent water logging conditions due to receipt 
of heavy rainfall, resulted in thin plant populations in the farmers’ fields at Surat FLD 
sites.  

2. Visited three FLD sites in Tapi Vyara district. Sorghum cv. CSH 23 and CSV 23 were 
demonstrated with inter cropping of pigeonpea/cowpea, blackgram. Due to heavy and 
continuous rains during August, intercrops failed due to water logging and are being 
replaced by transplanting of sorghum from dense patches. CSV 20 showed better 
tolerance to drought than CSH 23. In another FLD, CSV 23 was intercropped with 
pigeonpea (2:2) on sloppy land and the crop was excellent (Village-Bedi).  

3. At the beginning, farmers were reluctant to take more than one sorghum cultivar due to 
marginal land holding and other important crops like, maize, groundnut, pigeon pea, 
cow pea, etc. 

4. FLDs were conducted in collaboration with KVK Vyara and maintained properly with 
field boards. Farmers were happy with the performance of the demonstrated varieties 
over their locals. 
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5. Farmers are growing jowar mainly for fodder purpose in hilly area and sparing plain 
land as others crops. They prefer more to grow sorghum varieties than hybrids. 
However, CSV17 was susceptible to ergot disease in Surat area. 

 
AICSIP, Dharwad (Karnataka) Date of visit: September 15-18, 2009 

1. This AICSIP centre did not organize any FLDs on sorghum as per the guidelines of the 
programme on the farmer’s fields due to poor coordination among the scientists.  

2. Sorghum demonstrations, which were shown to the team in the farmer’s field at 
Narendra village, were in good in conditions as compared to the farmer’s practice. But 
the cultivars (CSH14 and CSH16) put under demonstrations were not qualified for FLDs 
as per the progamme’s guidelines. These demonstrations were not organized by following 
the FLD’s guidelines. 

3. 88 kg seeds of the latest cultivars (SPSH1148, CSV20, CSV23, CSH23 and CSV17) were 
lying unused at the centre. Out of which, CSH23 (8kg) has been brought back to DSR in 
view to use the same in rice-fallows FLDs. 

4. The funds (Rs70,000/-) given for organizing kharif FLDs on 14 ha area are remained 
unspent with them. 

5. The agronomist was transferred from the AICSIP recently; therefore, the organization of 
rabi FLDs on sorghum in 2009-10 is seems to be difficult. The seeds and funds have 
already been sent to them well in time to conduct the programme on 10 ha. 

6. Sorghum area has been drastically reduced this year in Dharwad district (2 lakh ha from 
6 lakh ha). However, intercropping patterns of Chilli and Onion followed by groundnut-
pigeonpea, cotton-pigeon pea, soybean-pigeon were observed without sorghum in the 
farmers field. 

 
AICSIP, Mauranipur (U. P.) Date of visit: September 22-24, 2009 

1. As the agronomist, who is looking after the FLDs, was not available during the visit as 
well as no corresponding document was found in place regarding the FLDs. It was told 
that most of the FLDs were failed due to severe drought and grazing problem of 
domestic animals due to fodder shortage (Annapratha system followed by the villages in 
that area) 

2. However, the O/ic, AICSIP gave information regarding conduct of demonstrations with 
sorghum cultivars CSV20 and CSV17 on 29 ha area, which was given by Dr. Chari 
Appaji, Principal Scientist, CRS, Solapur. These demonstrations were not related to  the 
FLDs on sorghum programme, which has been financially supported by the Department 
of Agriculture and Cooperation, Ministry of Agriculture. The same was also clarified by 
the monitoring team during their visit. 

3.  Sorghum area has been reduced this year in Jhansi, Mauranipur and Kanpur area due 
to severe drought. However, the sorghum crop was replaced by sesame crop, but still 
ranked first in terms of coverage of fodder crop (2.6 mha) than others crops, Berseem 
(1.9 mha), Oat and Pearl millets. 

AICSIP, Indore (M. P.) Date of visit: September 25-26, 2009 

1. FLDs conducted with CSV20 (SPV1616) out of five cultivars sent for the FLDs at 
Rajapur village (Datia) and Udaipura village (Gwalior) by the AICSIP, Indore through 
their University’s KVK. At both the places the crop was sown by broadcasting method 
and after one month of sowing, there is a practice of cultivating the field by keeping 
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some distance between rows in presence of moisture. It was locally called as Kurup. The 
FLDs were not sown with the farmer’s practice for comparison. However, farmers 
preference was found for early dual purpose sorghum cultivars, so that they can get 
fodder as well as grains in short duration like, pearl millet crop. 

2. The centre was organizing FLDs casually by giving additional responsibility to the their 
KVK’s staff and distributing the seeds through university’s staff, which is not serving 
the purpose of the programme. There is doubt to get meaningful data. 

3. At university farm, a demonstration plot was sown with CSV17, CSV20, CSH23, 
SPSH1148 and CSH16. Under the present drought situation, CSV17 was showing good 
performance than others as it was at maturity stage. It indicates that CSV17 is more 
suitable than others, which needs to be disseminated in the farmers’ fields along with the 
others. 

  
AICSIP, Parbhani (Maharashtra) Dates of visit: October 5-6, 2009 

1. Visited to FLD farmers; Sh. MH Joshi (Vill.-Pangari) and MN Munde (Dongar Pimpla), 
where SPV1616 was demonstrated. Some (30%) sorghum plants were lodged due to 
recent receipt of rains and winds. The FLD was not compared with local check. The 
farmers liked to grow sorghum varieties for good fodder than grains. 

2. The FLDs were taken carelessly without selection of proper sites (around 1.0 km inside 
from main road), using local check for comparison and without field plates. Both the 
sites were interior and un-approachable to the AICSIP scientist as well as village 
farmers. The field performance of the demonstrated variety (SPV1616) was poor than 
private hybrids which were sown by the farmers at their own. The agronomist was not 
dealing with the FLDs. 

3. Despite of receiving deficit rainfall in Marathwada region of Maharashtra this year (660 
mm received, which is less than normal rainfall of 750 mm), sorghum crop was not 
affected much as compared to Soybean, Green gram, Black gram, etc. It may be due to 
receipt of subsequent rainfall in August. The kharif sorghum area is being replaced by 
soybean and BT cotton. 

 
AICSIP, Akola (Maharashtra) Dates of visit: October 7-8, 2009 

1. Visited fields of FLD farmers; Sh. TM Tarale and Sh SS Dhole (Vill-Palodi), where 
SPV1616 and SPSH1148 were undertaken without farmer’s practice for comparison and 
field plates. Seeds of SPSH1148 were showing mixture. However, farmers’ preference 
was found for early dual purpose sorghum variety, so that they can get fodder as well as 
grains at both the places. 

2. FLDs on sorghum were not undertaken as per the guidelines and were organized very 
casually by giving seeds to the farmers without guidelines and literatures. 

3. Akola area of Maharashtra received around 500 mm rainfall this year against 700 mm 
normal rainfall. However, the sorghum crop was satisfactory as compared to other parts 
of the country. It may be due to facing less dry spell. Most of the sorghum plants under 
FLD trials were fallen down due to recent heavy rainfall with strong winds. 

AICSIP, Coimbatore (T. N.) 

1. Visit could not be made so far due to delay of sowing, as informed by the centre. 

 
 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 135 of 156 

Recommendations including follow-up action 

1. Funds need to be sent for organization of FLDs on sorghum at least 1 or 2 months before 
sowing time. Unfortunately, this has never been possible so far, these resulting in to 
luck-worm response to this programme all the while. DMD may take up this issue to the 
concerned 

2. FLDs on sorghum were not undertaken as per the guidelines at almost all the AICSIP 
centres ignoring the recommendation of AGM, Indore. It may be due to lack of job 
responsibility and accountability of the scientist. The job responsibility and 
accountability for conducting FLDs on sorghum as per the guidelines should be given to 
scientist by name at each centre as other sorghum programmes to achieve the purpose. 
It is very difficult to implement the programme by following the guidelines through 
different kind of persons (KVK and University staff) who are organizing the FLDs. 

3. Since, the FLDs on sorghum have been treated so casually by AICSIP, Dharwad and 
Mauranipur centre during this year, there is no point in continuing the same programme 
in future. The Director, DSR may inform the same to the competent authorities. 

4. The farmers were happy with field performance of the demonstrated sorghum cultivars 
as comparison to their local one at Udaipur as well as Surat. There is need to continue 
field demonstration of location-specific improved sorghum cultivars especially, dual 
purpose varieties. There should be proper field boards indicating the details of the FLD. 

5. Since, the farmers were happy with field performance of the demonstrated sorghum 
cultivars as comparison to their local one, there is need to organize farmers’ day, field 
visits and farmers’ meetings including non-adopted farmers of the village with the 
scientists of the AICSIP centres at 90-100 days crop and distribute relevant literatures. 

6. The farmers’ preferences are changing with changing weather conditions and scanty 
rainfall. Maximum (4-5) sorghum cultivars need to be demonstrated in same farmers 
fields, so that the farmers can select suitable sorghum cultivar for the cultivation. 

7. If, it is difficult to demonstrated more than one cultivar in the same farmer’s field due to 
their marginal and sub-marginal land holdings (<1 acre). It better to demonstrate 4-5 
cultivars in different farmers’ fields but in a cluster of each village for comparison, so 
that farmers can select the best. 

8. It is strongly recommended that FLDs on sorghum should be organized in one or two 
villages within command area of each AICSIP centre. 

9. Most (small), farmers’ preferences are to sorghum variety for more fodder as well as 
grains at almost all the places. More emphasis should be given to demonstrate early dual 
purpose sorghum varieties (Hybrids are anywhere sold and popularized by private seed 
industries where market opportunities exist). 
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DSR / AICSIP activities during 2009 -10 
 

February, 2009 
Certificates received for plant variety protection: The protection of Plant Varieties Protection and Farmers 
Rights Authority (PVP&FRA) New Delhi, on the eve of “Second National Genome Savior” award 
function, distributed first batch of certificates for protection of three nationally released extant varieties: 
CSH 13, CSH 16 and CSH18. The certificates were distributed by the chief guest, Shri Sharad Pawar, 
Union Minister for Agriculture, GOI. The DSR delegation consisting of Drs. N Seetharama, SL Kaul, 
Vilas A. Tonapi and scientists from AISCIP centres namely Drs. Usha Saxena from RVRSAU, Indore and 
Uttam Chavan from MPKV, Rahuri attended the function. 
 
FAO team visits DSR: FAO delegation under the leadership of Dr. Michael Larinde, AGPS Division, FAO, 
Rome visited DSR on February 8, 2009. The delegation designated as “Seed Alliance without Boundaries 
(SAWIB)” consisted of 12 delegates from Afghanistan, Iraq, Kazakistan and south East Asia. The 
delegation had detailed discussion with the Director and scientists. The delegates were appraised on 
ongoing research and commercialization activities, apart from value-addition and plant variety 
protection. They had a chance to see the video films on sorghum and sweet sorghum. They also visited 
sorghum field experiment and breeding nurseries. This visit was facilitated by Dr. Vilas A. Tonapi. 
 
Training programme on “Preparation of sorghum foods for rural women/farmers”: Training programme on 
“Preparation of sorghum foods for rural women/farmers” was organized by DSR jointly with ITC Limited on 
February 2, 2009 at Parbhani, Maharashtra. This programme was attended by a large gathering of 250 
participants including 150 small farm-women & entrepreneurs. Director, DSR, briefed the role of DSR in 
the promotion of sorghum cultivation at the national level and its strenuous R&D efforts for the 
development of improved cultivars for higher yields. He also underlined the continuous efforts of DSR for 
the promotion of sorghum based foods. The technical bulletin on “Packages of practices for improved rabi 
sorghum cultivation (English)” was released by SD More, Director of Extension, MAU Parbhani. Dr. B. 
Dayakar Rao, CPI, presented an overview of the project and highlighted the importance of sorghum foods 
consumption in daily human life for the nutritional benefits. Dr. C V Ratnavathi and the team, DSR, 
demonstrated preparations of sorghum based foods and snacks. Some of the rural women have given 
hand-on training by DSR team on the same occasion. The response of rural women was recorded and 
feedback was elicited on changes needed in recipe, if any.  Dr. B Dayakar Rao coordinated this 
programme jointly with ITC Ltd.  
 
Sorghum stall at Kisan mela: DSR set up a sorghum stall during “Kisan Mela” organized by RARS, 
Palem of ANGRAU, at ARS, Tandur during 17-18 February, 09. More than 250 visitors including Dr. 
Raghava Reddy, Vice-Chancellor and Dr. Giri Rao, Director of Extension, ANGRAU, Farmers, farm-
women, students, dignitaries and Officials of ANGRAU, Officials of Department of Agriculture, visited 
the stall and showed keen interest in the newly developed cultivars, food products, and other innovative 
products developed from sorghum grain and stalk. The importance of sorghum as health and nutritious 
food was explained to the visitors.  Dr. Ch, Sashidhar Reddy organized the stall with the help of Mr. E 
Krishna Rao both from DSR. 
 
Sorghum field-day organized at Akkalkot: The sorghum field-day was organized on February 3, 2009 by 
DSR at Akkalkot, Solapur district in association with Sri Swami Samarthak Gandul Khet Utpadak 
cooperative society, Akkolkot and the State department of agriculture, Solapur district. The dignitaries 
participated were: Dr. Ramchandar, I/c Director, NRC Pomegranate, Solapur (Chief guest) and Mr. SV 
Joshi, Taluka Agriculture officer, Akkolkot (Precedent), Dr. Prof. BD Koli, I/c Associate Director of 
Research, MPKV, Solapur, AN Jevurkar, Chairman, Sri Swami Samarthak Gandul Khet Utpadak 
cooperative society, Akkolkot and Mr. CS Lokapure, progressive farmer, Akkolkot (Guest of honors). 
Apart from this, 275 participants comprising of farmers, farm-women, and officials from state department 
of agriculture, ZARC, Solapur, scientists and technical staff from DSR, Hyderabad participated. Newly 
released sorghum cultivars, production technologies, and value-added products were exhibited.  The 
farmers also visited the seed production plots of CSV 216R, CSV 22, CSV 18, M 35-1 and Phule Chitra. 
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The methods for preparation of some of the sorghum foods was explained and demonstrated by Mr. D. 
Gopalakrishna, Hyderabad and his group from DSR. Farmers’ queries on various issues were answered by 
Drs. MS Raut, AV Gadewar, Prabhakar, Chari Appaji, HS Talwar, and Prof BD Koli. The field visit at 
Akkalkot was coordinated by Mr. AR Limbore, Technical Officer, DSR, Solapur. 
 
Two sorghum varieties identified for release: The Varietal Identification Committee meeting was held at 
Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Indore on 27th February, 2009 during the 39th 
Annual Sorghum Group Meeting and identified following two varieties for release: 
 
SPSSV 6: Sweet sorghum variety SPSSV 6 has significantly higher juice yield than the checks.  It has 
higher fresh cane and ethanol yield, and total soluble sugars.  Also this variety has 18% more grain yield 
as compared to the check.  The variety response is to higher fertility for juice yield.  Stem borer damage is 
relatively less than the check, SSV 84.  The variety is identified for all sorghum growing states of the 
country for use as sweet sorghum particularly for biofuel production. 
 
SPV 1746: The kharif sorghum grain mold tolerant variety SPV 1746 yields were very high for grain and 
fodder which is on par with the check variety CSV 15 in hybrid sorghum growing states in Zone II.  This 
variety has grain mold tolerance on par with CSV 15 and is resistant to downy mildew as compared to the 
check.  The variety is superior for roti quality as compared to the check CSV 15.  It has good spreading 
quality and good aroma and other roti qualities.  The grain of the variety was significantly higher crude 
protein percentage.  This variety has medium lustrous white grain, which fetches higher market price as 
compared to CSV 15, the check.  Based on the performance, this variety is identified for cultivation in the 
states of Karnataka, Maharashtra, Madhya Pradesh and Southern Gujarat. 

March, 2009 
Directorate of Sorghum Research (DSR): It gives us a great pleasure to announce that the Council (ICAR) 
has upgraded DSR into a Directorate. Henceforth, the erstwhile NRCS will be “Directorate of Sorghum 
Research” (DSR).  
 
Work plan development meet on collaborative project on bioenergy: A meeting on ‘Development of 
appropriate technology for bioconversion of sorghum/sweet sorghum biomass/bagasse to biofuel “was held 
on March 20, 2009. Prof. Ashok Pandey, Dy Director & Head, Biotechnology, National Institute of 
Interdisciplinary Science and Technology (NIIST), CSIR, Thiruvananthapuram, Dr Soumitra Biswas, 
Adviser & Head-Bioprocess & Bioproducts Programme, and Dr Nirmala Kaushik, Principal Scientific 
Officer DS&T, TIFAC, GOI, New Delhi participated the meeting. Director, DSR highlighted the research, 
extension and commercialization efforts on sorghum. The discussion meeting was organized to finalize the 
project scope; networking with other institutes for shared deliverables under various work packages 
including IPR Issues based on the approach paper submitted by DSR.  The project is net-worked under 
Joint Centre proposal of Indo-US Science & Technology Forum (IUSSTF), New Delhi. Dr SS Rao, who is 
leading the bioenergy research programme at DSR, coordinated this meeting. Drs IK Das, Umakanth and 
Monika Dalal also actively participated.  
 
Brainstorming session on agronomic research: A brainstorming session was held on  March 7, 2009 at DSR 
(formerly NRCS), Hyderabad to review the work done during past 5-8 years in Agronomy at Hyderabad 
and Solapur and to formulate the strategies for agronomical research in future at DSR as well as at 
different AICSIP centres. Following special invitees attended the meeting: Dr. J Venkateswarlu, Ex-
Director, CAZRI, Jodhpur, Dr. KPR Vitthal, Director, CAZRI, Jodhpur, Dr. B Venkateswarlu, Director, 
CRIDA, Dr. DM Hegde, Director, DOR, Dr. Srinivas Raju, Head of Deptt. (Agronomy), ANGRAU, Dr. 
Vanaja, representative of NGO, and the agronomists Dr. G Ravindrachari, CRIDA, Dr. Mahendra 
Kumar, DRR, Hyderabad besides scientists from DSR. At the outset, Director, DSR presented the brief 
review of work done in agronomy at DSR including AICSIP during the past 5-8 years. Dr. MS Raut 
presented the salient research findings of agronomy of rabi sorghum at Solapur Dr. Ravi Kumar discussed 
on the modeling, seed production for revenue generation and extension activities in collaboration with 
CRIDA KVKs. Dr. H.S. Talwar discussed on the drought-tolerant genotypes. Dr. Chari Appaji, 
highlighted the extension activities being done by for last 10 years. Dr. Angadi, presented the work done 
in sorghum agronomy at Dharwad center.  
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Rabi sorghum germplasm and field day for AICSIP researchers: The “Sorghum field day and review 
meeting” of AICSIP researchers was conducted at DSR (formerly NRCS) on March, 26, 2009, with a view 
to discuss and review various sub-projects. Participants from AICSIP centres, and DSR participated. The 
programme started with a field visit of rabi experimental plots at DSR and NBPGR (Regional Station) 
Discussions were held on national crossing programme, exchange and registration of genetic stocks, and 
sub-projects of 5 thematic areas were reviewed. 

April, 2009 
Farmers’ meet and field day organized: A farmers’ meet and field day was organized at Ananthavaram 
village near Tenali town in Guntur district on April 7, 2009 to make farmers aware of the improved 
technologies of sorghum production in rice-fallows and other innovative ways of its utilization. A total of 
50 progressive farmers from nearby villages participated in the meeting. Scientists from DSR, Hyderabad 
namely Drs. JS Mishra and B Subbarayudu appraised the farmers about the improved production 
technologies and utilization of sorghum stover as organic manure by incorporating it into the soil and 
requested them to avoid burning of stover. Farmers told that the area of sorghum in rice-fallows is 
increasing in the Guntur district as it requires less irrigation as compared to maize. Farmers are getting 
60-70 q grain yield per hectare in zero till rice-fallows. Farmers of the area need high yielding hybrids 
suitable for the region. Among different sorghum cultivars tested in rice-fallows by the DSR, CSH 16, C 
43, Laxmi, MJ 4334 and Sudama333 were most preferred by the farmers. 
 
Sorghum seed procurement for entrepreneurship development: During April 8 and 9, 2009, twenty tons of 
rabi sorghum grain consisting 10 tons each of M35-1 and CSV 216R was procured as per MSP successfully 
from 29 farmers under on-farm production of NAIP activity in 8 villages (selected e-Choupals) in 
Parbhani district of Maharashtra. The ITC ltd has facilitated linking of farmers with DSR and arranged 
the buy-back by ascertaining the quality of grain jointly with ITC and presently stored in ITC godown at 
Choupal Sagar at Parbhani for entrepreneurship development and popularization activities under NAIP. 
 
ESI certificates distribution: The Directorate of sorghum continues to follow the rules and regulations of 
employment related to temporary labour and other staff as per the guidelines from central labour 
commissioner. Dr. SV Rao, Director in-charge, distributed the ESI certificates to the farm labour working 
on short-term contractual basis at our institute on April 8, 2009. The Employees’ State Insurance (ESI) 
Scheme performs a dual role - provides health protection and income maintenance to the employee. It 
tries to support the employee when his or her income is interrupted. With a better health protection, 
greater vitality, and assurance of income-maintenance in times of need, it makes the employee a better, a 
healthier, secure worker and therefore, a happier person.  Earlier to this, our institute implemented 
payment of wages through bank cheque and PF and other benefits to its contractual staff. DR. G Shyam 
Prasad and Sh. Ashok Reddy, Principal Scientists coordinated distribution of the certificates. 
 
Quality seed production under BSP and mega seed project: DSR has produced the quality breeder seed of 
296A/B, 2077A/B, 2219 A/B, AKMS 14 A/B, 27A/B, 7A/B, CS 3541, RS 29, RS 627, AKR 150, C 43, CSV 
15, CSV 20 under BSP and Certified as well as labeled seed of CSV 17, CSV 20, CSH 23 and CSH 22SS for 
popularization of new cultivars. The entire seed production was organized under farmer participatory seed 
production in rabi season in Adoni, Kurnool, Mantralayam, Nandyal and Bellary areas of Andhra 
Pradesh and Karnataka. The quality seed production was organized by Vilas A Tonapi, Principal 
Scientist and Nodal officer for BSP and Mega seed projects and P Subhakar Rao in liaison with 
Sampoorna Seeds, Adoni.      
 
Monitoring of grow-out test (GoT) plots: The grow-out test plots of CSH 23, CSH 22 SS and their parental 
lines to ascertain their genetic purity were monitored by Dr. Vilas A Tonapi, principal scientist, DSR and 
Dr, Yogeshwar Rao, Vikky’s Agri-sciences Hyderabad on April 22 , 2009. The GoT plots of all these 
hybrids and varieties located at Ramachandrapuram farm of Vikky’s Agri-Sciences were confirmed to 
threshold genetic purity standards. 
 
Officials from NIOPR, Nigeria visits DSR: Dr (Mrs) C O Okwuagwu, Director, R&D and Dr. O Asemota, 
Asst. Director from the Nigerian Institute for Oil-Palm Research, Nigeria along with Dr. Aneeja, Scientist 
from NAARM, Hyderabad visited DSR on April 23, 2009. This visit was organized as a part of their 
training programme at NAARM, Hyderabad to interact with senior functionaries to understand the 
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process of research management in the ICAR institutes. The visitors had detailed discussion with Dr. SV 
Rao, Director In-Charge, and other scientists. The delegates were appraised on ongoing research and 
commercialization activities, apart from value-addition and innovative food products. They had a 
detailed discussion on various disciplines with Drs. S Audilakshmi, TGN Rao, Vilas A Tonapi, VR 
Bhagwat and SS Rao. This visit was facilitated by Dr. Ch Sashidhar Reddy. 

May, 2009 
Farmers’ day organized at Tenali: A Farmers’ Day was organized by the DSR (Directorate of Sorghum 
Research) at Ananthavaram village, near Tenali, Guntur district, AP on 18 May, 2009. For the first time, 
grain sorghum field-day was organized in a non-traditional area of sorghum consumption and cultivation. 
The main theme of this field day was to introduce sorghum as a rice-fallow rabi crop in central coastal 
districts of Andhra Pradesh. In this event, along with 300 farmers, scientists from Regional Agricultural 
Research Stations, Lam; Agriculture College, Bapatla and District Agricultural Training centres, State 
agricultural department officers, Panchayat-raj personnel, Fertilizer distributors, Press and TV media 
actively participated. Dr. SV Rao, In-charge Director, DSR, emphasized the importance of sorghum as 
health and nutritious food.  Dr. Rama Subba Reddy, Agronomist, Lam, briefed farmers on the sorghum 
cropping pattern with reference to rice-fallows. Dr. Satyanarayana, Breeder and Dr. Raghavaiah, 
Entomologist from AG College, Batpatla gave detailed information on the sorghum varieties and the 
importance of mixed cropping in rice-fallows. Scientists from DSR interacted with farmers and clarified 
their doubts on the sorghum diseases and their management. They also explained the importance of 
sorghum diet. Many farmers, who cultivated sorghum recently as rice-fallow crop, shared their 
experiences. They also requested DSR to initiate establishment of ethanol and syrup processing units in 
their village. The services of the farmers from Ananthavaram village Sri M Sambasiva Rao, V 
Ramakrishna Prasad, and Jetty Sambasiva Rao and support from Sh. Ch. Subba Rao, Village Executive 
Officer, and Head Master of the ZP School helped a lot for successful conduct of this event. Dr. B 
Subbarayudu was the chief organizer of this event. Drs. A Ashok Reddy, JS Mishra, Ch Sashidhar Reddy, 
and TGN Rao also participated actively. 
 
NAIP annual review workshop at ANGRAU: NAIP Annual Review workshop for component II sub-
projects was organized at ANGRAU, Hyderabad during 21-22 May 2009. Dr. Mrithyunjaya, National 
Director, NAIP, Dr. KV Raman Chairman, RPC, JP Mittal CAC Chairmen, senior ICAR officials and 
many dignitaries participated in the workshop.  Dr. JP Mittal presented the salient information on 
processes followed in component-II. Dr. B Dayakar Rao, CPI, presented the Environmental and Social 
factors management framework of millet value chain. The members appreciated the matrix presented by 
him and recommended for all the sub-projects as a model matrix. Mr. Devendra Kumar, Director 
(Finance) and Mr. Kumar Rajesh suggested solutions to overcome the problems which would occur in the 
procurement & implementation of project. They further clarified various doubts and way-out for the 
constraints faced by the partners. On the second day, Dr. B Dayakar Rao presented the annual progress 
report of NAIP sub-project entitled “Creation of demand for millet foods through PCS value-chain”.  The 
session was chaired by Dr NGP Rao. Dr. Rao asserted that the goal convergence is important aspect and 
also suggested that ITC should involve in food product development. He also recommended strategy for 
improvement of 51 sub-projects under component-II. The progress made by DSR (Directorate of 
Sorghum Research ) during 2008-09 was appreciated by the team. Drs. CV Ratnavathi, G Shyam Prasad 
and Ch. Sashidhar Reddy also participated in the deliberations. The workshop was jointly organized by 
ANGRAU, DSR and ICRISAT. 
 
Sorghum food kiosk at ANGRAU: Directorate of Sorghum Research set up a food kiosk during “NAIP 
review meeting”, which was held at ANGRAU, Hyderabad on 21-22 May, 09. More than 150 participants 
including Dr. NGP Rao, CAC, chairman, Dr. Mrithunjaya, National Director, NAIP, Dr. JP Mittal, 
National Coordinator, NAIP - Component – II, Dr. KV Raman, Chairman, RPC and Dr. Sidhu World 
Bank representative, 51 PIs of sub-projects and 50 CACs, and other scientists from public and private 
sector visited the sorghum stall. The importance of sorghum as health and nutritious food was explained 
to them and the relevant literature was distributed. They were explained about the acceptability of 
sorghum foods as health food in urban areas, and how these products are becoming popular for diabetic 
and obese persons. The visitors showed keen interest in sorghum food products. Dr. Ch Sashidhar Reddy 
from DSR organized this stall and event.  
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Meeting on model training courses (MTCs): A meeting on “Model Training Courses” (MTCs) was held at 
DSR (DSR) on May 13, 2009 under the chairmanship of the Dr. Wasnik, Director (Extension & Training), 
Ministry of Agriculture, New Delhi. Other members present were: Drs. VK Reddy, Director (HRD), 
MANAGE, Hyderabad, Mangal Sen, Principal Scientist, DRR,  Dr.  Padmaiah, Sr. Scientist, DOR, Drs. 
SV Rao, In-charge- Director, DSR, B Dayakar Rao and CV Ratnavathi.  All the issues related to conduct 
of model training courses to the officials from various state agricultural departments and adoption of new 
modalities in organizing the training courses, finance, and other related issues were discussed.  The 
minutes were sent to the Council for approval. 
 
Lecture on insect pests of sorghum and their management: A training programme on “Integrated Pest 
Management and Production Technologies of Sweet Sorghum” was organized by ICRISAT under 
ICRISAT -IFAD project during 26-29 May, 2009 at ICRISAT and at Agronomy Seminar Hall ANGARU. 
Dr VR Bhagwat, Pr. Scientist (Entomology) was invited by ICRISAT for delivering lectures on ” Insect 
pests of sorghum and their management” along with Dr HC Sharma, Principal Entomologist (ICRISAT). 
The lectures were delivered on 27 and 29 May, 2009. Total 100 farmers from Nanded District 
(Maharashtra) participated in the training programme. 

June, 2009 
Workshop on “Intensive cultivation of kharif sorghum specific end-products” at Adilabad, AP: A 
workshop for farmers on “Intensive cultivation of kharif sorghum specific end-products” was held at 
Indervelli village, Adilabad district on  June 1, 2009. This pre-sowing meet was organized by DSR in 
collaboration with e-choupal, ITC under NAIP program. This meet was attended by   a large gathering of 
400 farmers. The other officials who participated were: Sh. Nirmal Reddy, General Manager, ITC Ltd, 
Hyderabad, Md.Raisuddin, Assistant Director of Agriculture, Utnoor, Sh. Rajesh Kumar, MAO, Utnoor, 
Sh. Ashraf, MAO, Indravelli, Sh. Chowan Shankar Rao, President, Enda village, Sh. Seetharama, 
Progressive farmer, Bhimpur, Sh. Manish, ITC, Yavathmal and Sh. Indrakumar Reddy, Hub In-charge, 
Indravelli. Drs Dayakar Rao, CPI (NAIP), Ch Sashidhar Reddy and VR Bhagwat represented the DSR 
and addressed the farmer’s gathering on mandate of NAIP, production technology of sorghum, Insect 
pests’ management and information on CSH16 and CSV20. Sh. Mr Indrakumar Reddy from ITC 
explained the role of ITC in NAIP program.   Mini-kits of seed (packets of CSH 6 & CSV20; 3 kg each) 
were distributed to the farmers by Md. Raisuddin, The farmers shared their experiences on sorghum 
cultivation.  
 
Visit of 85th batch of ARS Scientists to DSR: Newly recruited 75 ARS scientists of ICAR belonging to 85th 
batch of the FOCARS visited DSR on June 2, 2009. Director, DSR briefed them about the profile of the 
Institute and other project. A film on   “Sorghum production technology” and “Sweet sorghum for 
ethanol production” were also screened for them. The discussions were mainly on sweet sorghum 
utilization and entrepreneurship development, and strategies to promote millet foods, and biotechnology. 
Later, they discussed with thematic area leaders and other DSR scientists. They also visited marker-
assisted selection (MAS), and sorghum food quality laboratories. The team was led by Kum. Aneeja, 
Technical Officer and PRO, NAARM. The visit was facilitated by Drs. M Elangovan and Rajendra 
Chapke. 
 
Sorghum photo-exhibition-cum-stall at Biodiversity workshop: The International workshop on convention 
of biological diversity was organized by Andhra Pradesh Biodiversity Board form June 14 -19, 2009 at 
MCR Human Resource and Development Institute, Hyderabad. During the occasion DSR organized a 
stall depicting significant achievements of the institute through display of specimens, live plant samples 
and seed and sorghum food material. About 200 international participants visited the sorghum stall.  The 
visitors showed keen interest, especially on the innovative products developed from sorghum grain and 
stalk.  The importance of sorghum as health and nutritious food was explained to the visitors. They also 
tasted the sorghum foods being popularized by DSR. Dr. M Elangovan, Smt, A Annapurna, Mr. K 
Ravindrababu and Mr. HS Gawali organized and managed the sorghum stall. 
 
Technology dissemination through NGO: A programme to disseminate and popularize the sorghum 
production technologies has been taken up by DSR in collaboration with Watershed Support Service and 
Activities Network (WASSAN), a non-government organization (NGO). Dr. M. Vanaja from WASSAN 
met the Director on June 15, 2009 to finalize the work-plan. Initially, performance of national and private 
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hybrids will be assessed in the farmers’ fields in the Mahboobnagar district of AP. The scientists 
associated with this programme are: Drs. AV Umakanth, B Subbarayudu, RR Chapke, M Elangovan and 
JS Mishra. 
 
MoA with Kirtiman Agro Genetics: The memorandum of agreement (MoA) was signed between DSR and 
Kirtiman Agro Genetics Ltd, a private sector Seed Company located at Jalna, for promoting the use of 
forage sorghums on June 8, 2009. Director, DSR and Dr. FB Patil, Director (seeds) from Kirtiman Agro 
Genetics Ltd signed the MoA. The initial discussions were facilitated by Drs. Vilas A Tonapi and M 
Elangovan.  

July, 2009 
Annual rabi sorghum review meet : The seventh annual rabi sorghum research planning meeting was held 
on July 24, 2009 at Centre on Rabi Sorghum (CRS) (DSR), Solapur. The meeting was organized to review 
the centre-wise progress in rabi sorghum research during 2008-09, finalization of Rabi plan  for 2009-10 
and discussions on basic and strategic research on specific problems related rabi sorghum, AICSIP special  
sub projects, IPR issues, progress towards, registration, BSP, seed multiplication, and others.  A total of 
45 rabi sorghum scientists from Akola, Bijapur, Dharwad, Kovilpatti, Parbhani, Rahuri, Phaltan 
(NARI), Surat, Tandur and DSR – (Hyderabad & Solapur) participated in the meeting. The research 
work being carried at various AICSIP centres were reviewed and rabi plans for 2009-10 were finalized. 
Other issues dealt with are: Need for emphasis on development of parental lines, sharing of responsibilities 
to produce new materials, and accessing, documenting and the exchange of germplasm materials. A 
publication entitled “Distribution and utilization of sorghum genetic resources in India: 2000-2007 by M 
Elangovan et.al., was released by  SR Gadakh, Senior Sorghum Breeder, MPKV, Rahuri during this 
meeting.  
 
III CAC meeting of NAIP subproject on “Creation of demand for Millet foods through PCS value-
chain”: The III Consortium Advisory Committee (CAC) meeting was organized by ANGRAU at the 
Home Science College, ANGRAU, Hyderabad on July 10, 2009 under the chairmanship of Dr. NGP Rao. 
In his introductory remarks the Chairman reiterated that there is a need for goal convergence of all the 
partners in the consortium to increase demand for millets through product development thereby 
stimulating sorghum production. Director, DSR advised that the group should ensure that the 
deliverables have high visibility. He exhorted that, through branding millets as health foods demand can 
be increased. All the consortium team (DSR, ITC Ltd, NIN & ANGRAU) presented the technical progress 
(2008-09) and work plan for the period from June 2009 to Dec 2009. Dr JP Singh, Director, DMD, Jaipur 
& member of review committee stated that high productivity environments should be selected for 
interventions for further increasing productivity. Dr Pakki Reddy and Dr Vijaya Khader pointed that 
greater efforts on commercialization is important which should be reflected from increase in production. 
Mr Vinayak Rao Patil, member (farmer) also shared his experiences. A digital video film on sorghum DSR 
(in four languages) cultivation practices, produced jointly by ITC and was released by the Chairman who 
expressed his happiness over this accomplishment.  
   
DBT review meetings: The two review meetings of the DBT-sponsored network projects on “Development 
and application of biotechnological tools for millet improvement” and “Biotechnological approaches 
towards forage crop improvement” were held at Directorate of Sorghum Research (DSR) on July 13 and 
14, 2009. Dr. RP Sharma (millet biotech network) and Dr. KK Narayanana (forage biotech network) 
chaired the review meetings, while other expert committee members provided technical inputs. The 
principal investigators presented the research progress made under their sub-projects. There were 40 
participants from various organizations of the country.  Director, DSR coordinated and organized the 
review meetings while Dr. R Madhusudhana, Senior Scientist, DSR assisted the Director. Final reports 
have been submitted to Dr. RR Sinha, Advisor, DBT. 
 
Biotech forum activities: Biotech Forum at DSR has initiated a discussion series involving all the 
Biotechnologists from the sister ICAR institutes at Hyderabad and Biotechnology Department, 
ANGRAU. The group meets periodically and discusses the latest developments in biotechnology, and 
related issues and sharing information on new technology on exploring opportunities. Dr. CN Neeraja, 
Principal Scientist (Biotechnology), DRR, made a presentation on “Marker-assisted backcross breeding – 
Case studies in rice” at the Seminar Hall of DSR on July 7, 2009. Scientists and students from DSR, 
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DRR, DOR and NBPGR attended and actively participated in the discussions, which centered on the 
efficiency of marker-assisted backcross breeding (MABB). Dr P Rajendra Kumar from DSR coordinates 
these meetings. 
 
Visit of 86th batch of ARS scientists to DSR: Newly recruited 75 ARS scientists of ICAR belonging to 86th 
batch of the FOCARS visited DSR on July 29, 2009. Dr. SV Rao, Principal Scientist briefed them about 
the profile of the Institute and other project. The discussions were centered around sweet sorghum 
utilization and entrepreneurship development, strategies to promote millet foods, and biotechnology. 
Later, they discussed with thematic area leaders and other DSR scientists. They also visited the food 
processing activity unit at DSR, and operation of automatic roti making machine. The team was led by 
Kum. Aneeja, Technical Officer and PRO, NAARM. The visit was facilitated by Drs. Rajendra Chapke, 
and Ch Sashidhar Reddy. 
 
Registration of DSR with APEDA for export of sorghum atta and pops: The process for registration of 
milled sorghum products for export with Agricultural and Processed Food Products Export Development 
Authority (APEDA), Hyderabad has been initiated by DSR. Dr. CV Ratnavathi, Principal Scientist and 
in-charge, promotion of food products of sorghum is coordinating the registration process.    

August, 2009 
Inauguration of Jowar Rath: DSR held on exhibition of sorghum products and publications on Sunday, 
August 23, 09 at the premises of the Agri Biotech Foundation campus, ANGRAU which was inaugurated 
by the Hon’ble Chief Minister of Andhra Pradesh Dr. YS Rajasekhara Reddy. On this occasion, Sh. 
Ponnala Lakshmaiah, Minister for Major and Medium Irrigation, AP inaugurated 'Jowar Rath', a mobile 
van to popularize sorghum and other millet foods. On this occasion he asserted that there is a great need 
to create awareness about the health benefits of sorghum consumption among the rural masses and urban 
population. Mr. Prakash Goud, MLA, Rajendranagar, Prof. Raghava Reddy, VC, ANGRAU and Dr. MV 
Rao, MLC & Chairman, Agri biotech Foundation were also participated in this programme. DSR had 
undertaken a unique effort to popularize sorghum and other millet foods through 'production to 
consumption system’ through value chain linkage under the support of NAIP. The mobile publicity van 
would create awareness on sorghum foods among the 'health conscious' consumers. It will also provide 
training in entrepreneurship development to small scale processors, women self-help groups and NGOs 
located in rural areas. We plan to conduct at least eight to ten events or exhibitions each month. This 
inaugural function was organized and coordinated by Drs N.Seetharama, B. Dayakar Rao and CV 
Ratnavathi.  

 
Training cum learning workshop on “Legalities in the protection of plant varieties and EDVs”: 
Training cum learning workshop on “Legalities in the Protection of Plant Varieties and EDVs” was 
organized by DSR Hyderabad from August 27-28, 2009, to create awareness on IPR issues, EVDs and 
PPV Acts, for the benefit of seed industry and scientists from centres of All India Coordinated Research 
Project on Sorghum. This event also stimulates interaction between public and private sectors. The 
training was attended by 40 delegates representing the cross-section of the major private and public sector 
seed companies, and agricultural universities. The delegates studied the process of filling the PVP forms 
and discussed intricacies involved. Dr. DM Hegde, Director, DOR, inaugurated this programme and 
released the training manual entitled “Plant variety protection made easy”.  The training programme 
encompassed following major themes: The concept of EDVs under PPV and FR Act 2001; Approaches to 
differentiate EDVs from the IVs: including the provisions under UPOV; The Technical and legal aspects 
of protection of New varieties and EDVs; FAQs and critical issues on legal aspects of plant variety 
protection; plant patent litigations in India and abroad; Seed industries role and future; practical session: 
Modalities for Registration of plant varieties and EDVs: Filling up of the form of extant, new, EDV, 
transgenics, variety of common knowledge, variety in public domain and Farmer’s varieties: precautions 
to be taken; Molecular basis of differentiating EDVs and plant varieties. This training programme was 
coordinated by Drs. Vilas A Tonapi and M Elangovan.  
 
Special planning meeting on rabi sorghum: A special planning meeting rabi sorghum was held at 
Directorate of Sorghum Research (DSR) Hyderabad, during August 20-21, 2009 to review the present 
situation of sorghum cultivation and its management under present scenario. Scientists from AICSIP, 
ICRISAT, CRS - Solapur, and DSR, Hyderabad participated. It was hoped that about 30% sorghum area 



 
                                                                                          40th Annual Sorghum Group Meeting-Agm10-Coimbatore 
 
 

Book 2 of 4-AICSIP Coordinating team report agm10  Page 143 of 156 

in rabi will increase looking to fodder constraints in kharif due to deficit in rainfall. The issues like 
exchange of materials, patent application, IPR, and inter-and-intra institutional collaborative research 
activities were also discussed. Dr. VR Bhagwat facilitated this programme. 
 
First regional work plan meeting of HOPE project at ICRISAT: The first regional work plan meeting of the 
project “Harnessing Opportunities for Productivity Enhancement “(HOPE) of Sorghum and Millets in 
Sub-Saharan Africa and South Asia was held during August 11-12, 2009 at ICRISAT, Patancheru. 
Twenty scientists and research managers from Indian national program, and private sector, and 25 
members from ICRISAT participated in the meeting. Out of six objectives of the HOPE project, two 
objectives - on improvement and management of sorghum cultivars and enable technology adoption of 
sorghum were related to DSR and AICSIP. Director, DSR and IS Khairwal, Project Coordinator (Pearl 
Millet) participated in the discussions and suggested the necessary modifications. Drs MS Raut, VR 
Bhagwat, MY Samdur and RR Chapke (DSR) and, Drs SS Ambekar, DG Daware (MAU, Parbhani) Drs 
SR Gadakh and JV Patil (MPKV, Rahuri) - from AICSIP centres were participated in this meeting. 

September, 2009 
Tributes to Norman Borlaug: Dr. Norman Borlaug (95), Scientist and Nobel Peace Prize (1970) winner for 
his role in combating world hunger and saving millions of lives, breathed his last on 12 September 2009 at 
Dallas, USA. He was known world-over as the father of the "green revolution," His gift of high yielding 
disease resistant varieties transformed agriculture through high-yield crop varieties to lead in  an era of 
food security by  helping to achieve more than double world food production between 1960 and 1990. He 
developed disease-resistant varieties of wheat that produced much more grain than traditional strains at 
USA and later took those varieties and improved strains of rice, corn and sorghum to Asia, the Middle 
East, South America and Africa. The DSR family recollects his long association with India which 
epitomized the best tradition of international collaborative research and pays rich tributes to Dr. Borlaug.  
A 2-minute silence was observed on September 14, 09 by all DSR scientists during field IRC meeting in his 
honour. 
 
Seed industry and researchers meet at DSR: DSR organized a “Seed sector - researchers’ meet-cum-
Sorghum field day” on 30 September 2009.  Twenty delegates representing ICRISAT, AICSIP centres and 
private seed enterprises participated in this event besides 25 scientists of DSR. The participants were 
taken to the field and shown the trials of sweet sorghum, early grain hybrids, dual-purpose and forage 
cultivars.  Participants also visited the trials aimed to compare performance of most popular sorghum 
cultivars marketed in India under different brands, including the trial characterizing cultivars for DUS 
traits.  The interactive session covered discussion on new policies on plant registration, provisions for 
licensing cultivars bred with public funds, and issues related to commercialization and marketing of 
sorghum seeds. The prime issues related to develop sorghum cultivars with specific traits for different 
markets, promoting alternate uses and value-addition for food, feed, sweet stalk, and fodder type 
sorghums were deliberated. Discussions were also held on provisions for contract research and services, 
consultancy and training, formation of consortia based on specific product, region and service. This 
programme was coordinated by Drs S Rakshit, Monika Dalal and AV Umakanth. 
 
Workshop on “Entrepreneur development of sorghum foods preparation” at Indervalli, Adilabad: A 
workshop cum training programme for women and sorghum farmers on “Entrepreneur development of 
sorghum foods preparation” was held at Indervelli village, Adilabad district on September, 24, 2009. This 
meet was organized by DSR in collaboration with e-choupal of ITC under the NAIP program. It was 
attended by >400 rural women, 20 selected ITC sanchalaks and 100 sorghum farmers. The other officials 
who participated were: Sh. Nirmal Reddy, General Manager, ITC Ltd, Hyderabad, Sh. Indrakumar 
Tagade, and Sh. Sashikanth Gaiki, Hub in-charges, Indravelli besides DSR scientists. The protection 
technologies and grain management at the time of harvest and post-harvest demonstrated through the 
LCD system equipped in the Jowar Rath (DSR’s new publicity van). The farmers visited various fields 
where performance of sorghum cultivars was demonstrated. They also shared their experiences on 
sorghum cultivation. Drs Dayakar Rao, CPI (NAIP), Ch Sashidhar Reddy and Pramod Kumar were the 
key personnel from DSR organizing this programme. 
 
Training programme on “Enhancing skills in preparation of value-added products from sorghum”: 
DSR organized a training programme on “Enhancing skills in preparation of value-added products from 
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sorghum” at the Centre on Rabi Sorghum (DSR), Solapur on 10 September 10, 2009. The training 
programme dealt with value-added products of sorghum to enable to popularization of sorghum through 
enhancement of skills in preparation of ready-to-eat sorghum products.  The event was organized in 
association with Shri Swami Samarth Gandul Kheth Utpadak Cooperative Society, Akkolkot, and Shabri 
Pratasthan Krishi Vigyan Kendra, Solapur. A total of 32 women delegates from the Solapur district 
participated in this programme.  The Director, DSR in his message said that people prefer ready-to-eat 
products and hence focus should now be on the value-added products made from sorghum that can 
compete with similar products from other crops. Jowar products have great demand if marketed skillfully. 
These initiatives not only help to generate employment for rural women but also stimulate higher 
sorghum production and profitability to the farmers. Drs. MS Raut, Officer in-charge, Prabhakar, Ashok 
Gadewar and MY Samdur,CRS (DSR) Solapur also addressed the participants. The hands-on training was 
imparted in the preparation of value-added products such as bakery items like cake, sorghum rava ladoos 
and other products. This training was conducted by Dr. CV Ratnavathi, and Shri Promod Kumar, 
DSR, Hyderabad In collaboration with CRS scientists at Solapur. Dr. Chari Appaji coordinated this 
entire programme from Solapur centre of DSR. 

October, 2009 
Sorghum field day-cum-AICSIP review meeting: Sorghum field day and review meeting of AICSIP were 
organized at DSR on October 1, 2009, to discuss and plan various sub-projects and research modules for 
operation during XI plan period. A total of 15 participants from AICSIP centres, and DSR participated in 
the deliberations. The meeting started with a field visit of DSR scientists’ experimental plots. Discussions 
were also held on national crossing programme exchange of plant material, self-evaluation of AICSIP 
staff, off-season nursery requirements, and status of genetic management records, DUS testing, and 
improvement needed in trials testing.  The director stressed on the need for submitting the reports and 
financial statements in-time from all the individual centres.  
 
Monitoring of BSP-NSP: The NSP’s monitoring team for southern zone consisting of NSP Special Officers 
(Seeds) of following universities: Dr. Rajendra Prasad (UAS, Bangalore), Dr. L Krishna Naik (UAS, 
Dharwad), Dr. R Sai Kumar, (ANGRAU, Hyderabad) and Dr. Prabhakar (TNAU) visited DSR on 
October 12, 2009. The team members reviewed the seed production activities and progress made at DSR 
under the BSP. Dr. Vilas A Tonapi explained the progress at DSR in the presence of Dr. SV Rao, In-
charge Director.   
 
Distribution of rabi sorghum seeds for water-shed experiments: DSR supplied 2.5 tonnes of rabi seed of 
sorghum cultivars M 35-1 and CSV 216 R to ICRISAT, for cultivation in water-shed areas of Karnataka 
under the research project led by Dr SP Wani. This seed was supplied under the auspicious the NAIP 
project entitled “Creation of demand for millet foods through PCS value chain”. This was coordinated by 
Dr B Dayakar Rao. DSR entomologist, Dr Kalaisekar, will undertake a specific survey to evaluate the 
status of crop and insect attack (cold at seeding stage inviting sucking pests) in these watershed areas to 
document insect dynamics under unusual crop-climate.  
 
Demo on file tracking software: The team from National Informatics Centre (NIC), Hyderabad visited 
DSR on 7 October, 09 to demonstrate file tracking software. This software would be helpful to identify the 
file and hard bound register’s movement pattern, location and status. The team demonstrated the 
software and had a detailed discussion with the Director. The administrative officials Sh. G Krishna (AO), 
NVRN Murty (AFAO), WS Bhat (AAO) and A Venkateswara Rao (AAO) participated in the discussions.  
 
Farewell to Sh. Ashok Reddy: DSR organized a farewell party on October 1, 2009 to Sh. A Ashok Reddy, 
Principal Scientist (Entomology), who opted for voluntary retirement and superannuated from council’s 
service on September 30, 09. Director and other staff recollected his services to the organization especially 
to the OSN centre at Warangal. The staff wished him very happy and healthy retired life.  
 
Visit of 87th batch of ARS scientists to DSR: Newly recruited 39 ARS scientists of ICAR belonging to 87th 
batch of the FOCARS visited DSR on October 07, 2009. Director briefed them about the profile of the 
Institute and other projects at DSR. The discussions centered on sweet sorghum utilization and 
entrepreneurship development, strategies to promote millet foods, and biotechnology. Later, the visitors 
discussed with thematic area leaders and other DSR scientists. They also visited the food processing 
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activity unit at DSR, and saw operation of automatic roti making machine. The team was led by Mr. 
Avtaar Rana, RA, NAARM. The visit was facilitated by Drs. M. Elangovan, and Monika Dalal. 

November, 2009 
Research advisory committee meeting: The 10th Research Advisory Committee (RAC) meeting was held 
under the Chairmanship of Dr. S Raghuvardhan Reddy, Former Vice-Chancellor, ANGRAU, Hyderabad 
at DSR during 13 – 14 November 2009. ICAR was represented by Dr. SN Shukla, ADG (FFC). Other 
distinguished members present were: Dr. Dr. Sithanantham, Ex- Entomologist, ICRISAT and Ex-FAO 
expert in Africa, Dr. HP Singh, Ex-Director (CRIDA), N Seetharama, Director DSR and Dr Sujay 
Rakshit, I/c, Member-secretary. The Director highlighted the progress made at DSR during 2008-09, and 
projected short-term plan for sorghum R&D which was fully supported by relevant documents submitted 
to the committee. The task-force leaders presented the progress achievements and expected outcome from 
their projects. There were special presentations on documentation and registration of genetic stocks, 
network projects under AICSIP, collaborative project of ICAR-ICRISAT and NAIP projects. All 
scientists participated in the deliberations. The Chairman appreciated the overall efforts being made in 
developing new programme. The members were delighted to note increased number of quality research 
publications and recognitions to scientists at DSR.  They further suggested the means of improving the 
quality of publications. The minutes are being finalized.  
 
Launching of “Take-away packets of multigrain rotis” : DSR has organized the sale of multigrain 
roties in take away packets as part of their nutritious millet food popularization programme under NAIP. 
Director, DSR launched the multigrain roti sales at M/s. Bakers Point, a popular food court at 
Rajendranagar, Hyderabad on November 17, 2009. Multigrain roti is made from blended flour of millets 
and cereals viz. wheat (gehu), sorghum (jowar), finger millet (ragi) pearl millet (bajra)) and soybean, a 
protein rich pulse. These rotis are very good to have a control over body mass and to ensure balanced 
nutrition. Multigrain rotis at DSR are made under hygienic conditions with automated high-capacity 
machinery specially acquired for this purpose. Rotis are hygienically packed and sealed at controlled 
temperatures. These roties are ready-to-eat, and can be kept for 24 hours without refrigeration. DSR 
makes it possible for caterers, restaurants, and event planners to purchase in bulk at highly attractive 
prices under the promotional activity. Currently, these roties and  other jowar products like Pasta, 
Noodles, Flakes, Jowar grain, Rawa are marketed by M/s Bakers Point, Hyderabad, Soon we are planning 
to make many more products available from various outlets across the twin cities. 
 
Smart card identification system: DSR has introduced “Smart card personal identification system”, which 
can be used for identification, authentication, and data storage. Smart card is the youngest and cleverest 
one in the family of identification card. Its characteristic feature is in an integrated circuit embedded in 
the card, which has components for the transmission, storage and processing of data. Smart card offers 
many advantages compared to plastic ID cards with magnetic-strip, the information on these cards can be 
modified easily. One of the important advantages with smart card is that storage data can be protected 
against unauthorized access and modification. The smart card readers will replace the current biometric 
attendance machines at DSR and will be functional from December 1, 2009. It is a significant 
achievement towards development of suitable management information system. Soon the system will be 
used to control access to sensitive facilities like seed storage and transgenic glass house. 
 
Orientation for new scientists: Drs. Sunil S Gomashe and KN Ganapathy, the two newly joined scientists 
at DSR in plant breeding discipline attended orientation sessions with all the task force leaders and the 
scientists in different disciplines to acquire the first-hand knowledge on ongoing programmes, the research 
issues and the problems and prospects in production, productivity and utilization of sorghum. They were 
appraised in detail about the current issues, cutting edge technologies, Intellectual property rights, seed 
production, DUS testing and plant variety protection. They were also appraised about technical and 
administrative issues, each ICAR scientist is expected to be familiar with. Dr. S Audilakshmi, Principal 
Scientist is organizing this orientation for newcomers. 

December, 2009 
Dr S Ayyappan is new Secretary (DARE) & Director General (ICAR): Dr. S Ayyappan has joined the 
Council as the Director General (Crop Sciences) and Secretary (DARE) on January 1, 2010. The Director 
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and the staff of DSR, Hyderabad extends their hearty congratulations to Dr. Ayyappan on his new 
assignment.  
 
Outstanding partnership award: The “Outstanding Partnership Award” from ICRISAT was conferred to 
Dr. N Seetharama, Director, Directorate of Sorghum Research, in recognition of his valued contribution 
towards global sorghum research. He received this awarded from Dr. William D Dar, Director General, 
ICRISAT on December 1, 2009, during the annual day celebrations of ICRISAT. 
 
Seminar on genetic strategy to control nitrification: Dr GV Subbarao, senior researcher and group leader of 
Biological Nitrification Inhibition Research, JIRCAS, Japan, delivered a seminar on December 11, 2009 
at DSR on the topic, “Biological Nitrification Inhibition (BNI) – a potential genetic solution to control 
nitrous oxide (N2O) emissions from agricultural systems".  He explained that BNI compound release from 
sorghum roots is a physiologically active process and is stimulated by the presence of NH4+. This release 
of BNI compounds increases with growth stage. Dr Subbarao and his colleagues had identified and 
purified an active constituent called methyl propionate, which is the first compound purified from the 
root exudates. This is an important step towards better understanding BNI in sorghum. Dr. HS Talwar, 
Senior scientist organized the seminar. 
 
Best poster award: DSR bagged the “Best Poster award” at the National Symposium on "Recent global 
development in the management of plant genetic resources, held at NBPGR, New Delhi during December 
17-18, 2009. The title of the award winning poster poster is “IP Protection, Licensing and 
Commercialization of Germplasm for National Food, Livelihood and Consumer Security,” submitted by Drs. 
Vilas A Tonapi, M Elangovan, N Seetharama and Mr. Raghunath Kulkarni. Dr. M Elangovan received 
the award from Dr. Bhag Mal, President, Indian Society of Plant Genetic Resources, New Delhi.   
 
New genetic stocks registered: One high biomass, high grain yield and drought tolerant variety PEC 17 
(Registration number INGR 09089), four multiple foliar disease resistant lines EC 1, EC 31, EC 32 and 
SEVS 6 (INGR 09103 to 09106), one shootfly resistant line DSRFR 06-1 (INGR 09088) and 5 improved 
MS lines MS 3042 A &B, MS 3051 A&B, MS 3062 A&B, MS 3009 A&B and MS 3182 A &B (INGR 09098 
to 09102) were registered at NBPGR, New Delhi. Earlier, 8 Germplasm lines DSR-GM-25, 83, 92, 98, 124, 
169, 170 and 203 (IGNR 09090 to 97) were also registered in the month of September, 09. 
 
Sorghum food kiosk at NASC complex, New Delhi: DSR set up a sorghum food kiosk during the ICAR's 
81st Annual General Meeting of the ICAR Society held at NASC complex, at New Delhi during December 
23, 2009. More than 300 dignitaries including the Hon’ble Agricultural Minister Shri Sharad Powar and 
Dr. Mangala Rai, Director General, ICAR and scientific fraternity from ICAR participated in this meet. 
The visitors showed keen interest especially on the innovative products developed from sorghum grain 
and stalk.  The importance of sorghum as health and nutritious food was explained to the visitors and 
relevant literature was distributed. They also tasted the sorghum foods, served with the lunch and 
appreciated its quality. Sh. Pramod Kumar, N Bikshapathi and B Narasimha organized the DSR stall. 

January, 2010 
Sorghum seed industry and researchers’ meet: DSR (ICAR) organized a “Seed Industry and Researchers’ 
Metining” on January 23, 2010. Representatives from 12 public and private seed enterprises and Dr. BVS 
Reddy from ICRISAT participated. The participants visited trials of sweet sorghum, early grain hybrids, 
dual-purpose and forage sorghums, new genetic stocks, most-promising parental lines and new hybrids 
and varieties in the pipeline.  The second session involved discussions on sorghum cultivars with specific 
traits for different markets, promoting alternate uses and value addition for feed, sweet stalk, fodder, and 
biofuel.  In his introductory remarks the Director emphasized the need to establish active link with 
private industry, particularly seed industry and to jointly discuss the priority issues for sorghum research. 
He further stated that all could benefit under the already approved guidelines for IPR management by 
the ICAR. The points of deliberations also encompassed the aspects relating to provision of contract 
research and services, consultancy and training. Formation of consortia based on specific 
product/region/service to pave the way for best possible public-private sector partnership platform was 
also considered. The issues relating to new regulatory systems under TRIPS and PVP regime, exchange of 
germplasm and licensing of advanced product lines were discussed. Other issues including marketing of 
sorghum seeds, and the mechanisms for implementing new regulatory systems under the framework of 
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ICAR guidelines were also deliberated. This programme was coordinated by Drs. VA Tonapi, Sujay 
Rakshit, M Elangovan and Shyam Prasad. 
 
Institute management committee (IMC) meeting: The 19th Institute Management Committee (IMC) 
meeting was held at DSR on January 23, 2010 under the Chairmanship of the Director, DSR. ICAR was 
represented by Dr. SN Shukla, ADG (FFC). Other members of IMC present were: Drs. KS Vara Prasad, 
O/I, NBPGR–RS, Ch.Srinivasa Rao, PS, CRIDA, D Rama Rao, Head, ICM Div, NAARM, Hyderabad 
and MS Raut, PS, CRS, Solapur. Sh. NVRN Murty, AFAO and Sh. G Krishna, AO, WS Bhat (AAO-
Stores) and A Venkateswara Rao (AAO-Est) were special invitees. The agenda Items encompassed issues 
related to administration, finance, works, and commercialization.  
 
DSR felicitates Dr. SN Shukla: On the eve of his superannuation on January 31, 2010, the Assistant 
Director General (Crop Sciences) Dr. SN Shukla was felicitated by the staff of DSR on January 23, 2010 
during his recent visit to Hyderabad. The Director and the staff recollected his services and thanked him 
for his guidance and help to DSR. Speaking on this occasion, Dr. Shukla emphasized on the need to 
rededicate ourselves for the cause of Indian farmer and to enable the food security in the country. He 
expressed his thanks to one and all for their help and co-operation during his tenure. On this occasion Mrs. 
Shukla was also felicitated.   
 
Farmers training programme on “Rabi sorghum production, utilization & value-addition”: Farmers 
training programme on “Rabi sorghum production, utilization and Value-addition” was organized at DSR 
on 18 - 19 January, 2010. This programme was attended by 40 farmers from Parbhani district of 
Maharashtra. The training course dealt with production, utilization and marketing aspects of sorghum. 
The Director emphasized the interest of DSR in promoting the rabi sorghum cultivation. Dr. Chari 
Appaji, JS Mishra, VR Bhagwat, IK Das (DSR) and Dr. Sanjana Reddy (ICRISAT) briefed the research 
and development efforts for the development of improved cultivars for higher yields, crop improvement, 
varietal recommendations, health management and marketing linkages. Sorghum foods and its 
preparation were demonstrated by Smt. A Annapurna and her team at food processing lab. The 
participants were taken to ICRISAT on January 19, 2010 as a part of this course. Dr. NGP Rao former- 
Chairman, ASRB was the chief guest for the valedictory session and distributed the certificates to the 
farmers. This programme was coordinated by Drs. Ch. Shashidhar Reddy and B Dayakar Rao under 
NAIP sub-projects Millet foods and value-chain.  
 
'Jowar- the fad diet’ a nutrition counseling programme: DSR in association with ITC’s “e – Choupal” 
initiated a month-long in-store nutrition counseling programme. Sale of multigrain roties and other 
sorghum foods in take-away packets was organized in the first event at e – Coupal’s “Fresh”, a popular 
hyper market outlet at Shivam road, Hyderabad on January 10, 2010. The theme of the event was 
'Jowar- the fad diet' so as to create awareness about sorghum, and communicating the propositions of 
nutritional benefits. Dr MP Rajendra Prasad, Professional nutritionist from NIN and others from DSR 
participated in this counseling programme. Shoppers expressed their happiness to get this opportunity to 
interact and learn more about the health benefits that can be derived from sorghum foods. Drs. N 
Seetharama, S Audilakhsmi, B Dayakar Rao, Mrs A Annapurna, Mr. HS Gawali, Ms. Kiranmai, Mrs. 
Shylaja, Mr Pavan Kumar, and Mr Kistaiah and their family members from DSR family actively 
participated in the programme.  

February, 2010 
Institute biosafety committee (IBSC) meeting: The Institute Biosafety Committee (IBSC) meeting was held 
on February 10, 2010 under the Chairmanship of Director, DSR to discuss the implementation of the 
biosafety issues at the institute. The other members of the committee were, Dr. V Dashawanth Reddy, 
Director, CPMB, Osmania University (DBT-Nominee), Dr SV Rao Principal Scientist, DSR (Member-
secretary). Drs. KBRS Visarada, PG Padmaja, D Balakrishna, BV Bhat, R Madhusudhana, IK Das, G 
Shyam Prasad and Sujay Rakshit (DSR Scientists). The committee reviewed the on-going biotechnology 
research projects and biosafety measures implemented by the institute. 
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Annexure I: AICSIP plan and instructions for the year 2010-11 
 
 
Zone‐wise testing during 2010 will have all test‐entries coded. Besides field performance and, 
screening for resistance to major biotic and abiotic stress factors, the additional data on grain 
and stover quality, market‐price, and wherever possible even on food quality will be collected 
and documented. 
 
A. The trials and nurseries of 2010  

1. Kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing hybrid 
and varietal trials like last year as IVHT and AVHT) 

2. Dual purpose: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing 
hybrid and varietal trials like last year as IVHT and AVHT) 

3. Sweet sorghum: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing 
hybrid and varietal trials like last year as IVHT and AVHT) 

4. Forage sorghum (both single and multi­cut): IHT, AHT, IVT, AVT (If number of 
entries are less we will be clubbing hybrid and varietal trials like last year as IVHT and 
AVHT) 

5. Late kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing 
hybrid and varietal trials like last year as IVHT and AVHT) 

6. Rabi: IHT, AHT, IVT, AVT (If number of entries is less, we will be clubbing hybrid and 
varietal trials like last year as IVHT and AVHT) and Parental line trials. 

7. Parental line trials:  All those from public sector need to submit all three parents of 
each hybrid sent for testing (min. 0.5 kg seed). 

8. Agronomy and Physiology trials: For grain, dual purpose, sweet and forage 
sorghums as per the experimental plans 

9. Single­cut, multi­cut forages and any special purpose types: Discuss with PC. 
 
All the entries will be included in breeding, pathology and entomology trials. 
 
B. Calendar 
 

Activities -2010-11  Proposed dates  
Kharif -2010   
Submission of trial entries  01 April, 2010 (Multi cut); 15April, 2010 (Kharif & Late kharif); 05 August, 2010 (Rabi)  
Dispatching of seeds to centers  15 April (Multi cut); 15 May, 2010 (Kharif); 30 July, 2010 (Late kharif); 20 August, 2010 

(Rabi)  
Report on sowings and plant stand  15 July, 2010 (Kharif), 20 September (Late kharif) and 15 October, 2010 (Rabi)  
Shoot fly data  As per plan provided by PI, Entomology  
Submission of final data  30 November, 2010 (Kharif), 30 January, 2011 (Late kharif) and 15 March, 2011 (Rabi)  
Completion of statistical analysis of 
the data  

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

Completion of all reports in bound 
form  

25 February, 2011  

AGM 2011  March, 2011  
Proceedings of XXXXI AGM  30 April, 2011 
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C. Special instructions and specific actions (a calendar is separately issued) 

• Periodic reports are needed from the Centres so that the PC is able update the ICAR 
Hqs. on sorghum situation in the country.  

• Calendar  of  activities:    The  program  is  suffering  because  of  non‐adherence  to  the 
schedule,  especially  to  dispatch  data  on  coordinated  trials.  This  calls  for  immediate 
remedial action.  

• SOEs and AUCs must be very promptly submitted. (So far, compliance on this ground 
is very poor).   

• Uniformity  in  reporting  and  data  recording  is  a  matter  of  concern,  in  spite  of 
guidelines being circulated repeatedly.  Please use standard format, terminology and SI 
units. 

• Detailed pedigree of a test entry is a must: Without which no entry will be included 
in trials. 

• Submission of all parental  lines  (A, Band R) of all advanced entries with  their 
pedigree details: is a must for conducting parental line trials. Without parental lines 
for PLT trials, entries for hybrid trials will not be accepted.  Ideally, you need to gather 
DUS data as soon as a good line is identified. 

 
D. Sources of errors and how to avoid them 

• Don’t treat the seeds of any entries: Seed treatments influence the outcome of pest 
and disease resistance trials. All treated entries will be summarily rejected. 

• Please  fill  all  the  fields  in  your  data  sheets:  Absence  of  information  creates 
problems for interpretation. 

• Please follow suggested plan strictly: Your own modified plans for experiments are 
impediments  for uniformity  in trials.   Always plant  in  time, and plant enough border 
rows. 

• Seeds should have good germination: The seeds with low germinability and vigour 
leads to poor plant stand and vitiates the experiment and even the ranking of top most 
hybrids. Seeds having less than 80% germination will be straight away rejected. 

 
E. Pedigree information, and source of original breeding stocks 

• There  must  be  compulsorily  checked  by  all  public  sector  institutions.    Breeding 
schemes may  also  be  mentioned  such  as  MABC,  derived  from  RM  populations,  etc., 
with all essential details. 

• From  private  sector  also  we  invite  all  above  information.    Detailed  pedigree  and 
breeding scheme is compulsory for any repeated test (like AVHT). 

• We urge all to collect data on DUS characteristics even before submitting seeds. 
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Annexure II: Proforma for submission of entries for AICSIP trials 
(2 pages) 

 
To 
The Project Coordinator (AICSIP) 
National research centre for Sorghum 
Rajendranagar 
Hyderabad‐ 500 030 
 

Sub: Details regarding submission of entries for AICSIP Trials 
 

1. Kindly find attached here with the details, in the enclosed proforma, of our entries 
(including  detailed  pedigree  for  all  centres,  and  Testing  fees# @  Rs.  30,000/­  per 
entry per  season  for all private  company entries as per  ICAR norms)  for  testing  in 
AICSIP Kharif / Late Kharif/ Rabi* multi‐location trials (IVT/AVT/IHT/AHT)** of 
kharif grain / rabi grain / single‐cut forage / multi‐cut forages / sweet sorghum. It 
is certified that the information submitted is true to the best of my knowledge. 

 
Thanking you, 

 
Sincerely, 

 

(Signature of Station I/c./DR/CEO /  
authorized signatory of the company)                                                                     

 
2. Name    :  __________________________________ 

Designation  :  __________________________________ 
Institute/    :  __________________________________ 
Company    :  __________________________________ 
Address      :  __________________________________ 
      :  __________________________________ 
      :  __________________________________ 

              :  __________________________________ 
Tel/Fax/E‐mail  :  __________________________________ 
      :  __________________________________        (Seal/ Stamp) 

 
 
 
 
 
 
*Strikeout which is not applicable; 

(Turover to next page (landscape)
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3. Name and address of the scientist submitting entries 
Name  :  _____________________________            Designation  :  _____________________________ 
Telephone:  _________________    Fax:   _________________             E‐mail :  _____________________________ 

 

4. Name of the entry and detailed pedigree 
*Strikeout which is not applicable; § Trials: IVT, IHT, AVT, AHT, preliminary DUS Testing; Zones: I/II/III/All Zones 
** Entries without detailed pedigree are not accepted from public sector; parental lines (min. 500 g seeds) of hybrids must also be provided;  
# Private companies entries are accepted only along with DD for testing fees @ Rs.30,000/‐ per trial/season as per ICAR norms;  Even for private, providing pedigree details is 
compulsory from 2nd year of testing. 

 

 
 

 

 
 
(Signature & Date)                                                                     (Seal/ Stamp) 

S. No  Name of the 
entry 
(station 
code) 

Name of the trial 
and the Zone for 
which it is a entry§ 

Detailed 
Pedigree of 
hybrid/ 
variety** 

DUS charac­
teristics 

Breeding 
method & 

stage (F7 etc.) 

Quantity of 
seed 

submitted(Kg) 

Seed germination 
(%) at the time of 
submission of 

entry 

Testing fees 
total 
(Rs.) 

DD No. and date; 
Name of bank on 
which DD is 
drawn# 

                   

1. Please note that entries should not be treated with any chemicals.  Treated seeds are summarily rejected.
2. Seed quantity to be submitted without fail: IVT‐10 Kgs. IHT‐10 Kgs. AVT‐15 Kgs. AHT‐15 Kgs.  For large plot agronomy trials of advanced entries: 25 Kgs. 
3. Your entries may not be accepted if: 

a. Quantity is less than specified; 
b. Germination after receiving is less than 85%; 
c. Seed is a mixture, or treated with chemicals; 
d. Not received before deadline. 

4. Please do not ask for extension of date for submission of seeds (date on which it reaches NRCS only will be considered). 
IVT ‐ Initial Varietal Trial; AVT ‐ Advanced Varietal Trial; IHT ‐ Initial Hybrid Trial; AHT ‐ Advanced Hybrid Trial 
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Annexure III: Information on parental lines / entries submitted  
 

(AICSIP centre scientists to note: Without parental lines no hybrid will be accepted as entry in trials) 
(minimum quantity to be submitted: 100g)  

 
S. 

No. 
Name of 

the parental 
line 

Pedigree Year/Season of  
production 

Seed grading 
done? 

Yes/No 

Seed treatment done? If yes, with 
what chemical and concentration?  

Why this was done in spite of 
instructions to the contrary? 

 
 

     

 
 

     

 
 

     

 
 
 
Certified that the above information is true to the best of my knowledge and I 
hereby confirm the same. 
 
 
Signature  :  ________________________________________ 

Name   :  ________________________________________ 

Centre/company :  ________________________________________ 

Address  :  ________________________________________ 

                    ________________________________________ 

     __________________PIN:__________________ 

Telephone  :  ________________________________________ 

Fax   :  ________________________________________ 

E-mail   :  ________________________________________ 

 
 

(Authorized signatory & Date) 
 
Name & e-mail of authorized signatory: ____________________________ 
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Annexure IV: List of sorghum scientists at DSR, AICSIP and voluntary centres 
 

Dr. N Seetharama, Project Coordinator & Director, DSR 

 
A. AICSIP Principal Investigators / coordinating scientists at DSR 

 
S.No. Name Discipline 

1 Dr. Prabhakar                 Rabi sorghum breeding 
2 Dr. Sujay Rakshit           Kharif sorghum breeding 
3 Dr. SS Rao                   Physiology 
4 Dr. JS Mishra              Agronomy 
5 Dr. AV Gadewar         Pathology 
6 Dr. VR Bhagwat         Entomology 
7 Dr. C Aruna                   Forage sorghum  
8 Dr. AV Umakanth         Dual-purpose and sweet sorghums 
9 Dr. VA Tonapi               Nucleus, Breeder seed production & DUS 

10 Dr. M Elangovan           Genetic resources 
11 Dr. Rajendra R Chapke Front-line demonstrations 

 
 

B. AICSIP centres located at SAUs 
 

S.No. Name of the centre and scientists 

ZONE - I sOUTH 

  Tamil Nadu Agricultural University, Coimbatore­641 003(TN) 

1 Dr. K Ganesamurthy, Sr. Sorghum Breeder & Officer In-charge-AICSIP 
2 Dr. K Ponnuswamy, Sr. Sorghum Agronomist 
3 Dr. S. Sivakumar, Forage Sorghum Breeder 
4 Dr. (Mrs.) D Malathi, Professor (Food & Nutrition), Post harvest Technology Centre, AEC&RI 
5 Dr. P. Veerabadhiran, Professor & Head, Department of Millets 
6 Dr. G Vijayakumar, Professor and Head, Department of Forage crops 
 Agricultural Research Station – TNAU, Kovilpatti­628 501 

7 Dr. R Sankarapandian, Breeder & Officer In-charge-AICSIP 
8 Dr. V Rajaram, Sorghum Entomologist 
9 Dr. S Subbaiah, Prof. & Head, Soil Science 
 ANGRAU, Regional Agricultural. Research Station, Palem­509 125 

10 Dr. MV Nagesh Kumar, Sr. Scientist (Pl. Breeding) & Officer In-charge-AICSIP 
11 Dr. A Krishna, Prin. Scientist (Agronomy) 
12 Dr. Ameer Basha, Scientist (Pathology) 
13 Dr. Kavitha, Scientist (Entomology) 
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S.No. Name of the centre and scientists 

ZONE - I NorTH  

 Maharana Pratap University of Agriculture & Technology, Udaipur­313 001 (Raj.) 

1 Dr. Pushpendra Singh, Sorghum Agronomist & Officer In-charge-AICSIP 
2 Dr. T Hussain, Sorghum Entomologist 
3 Dr. BR Ranwah, Sorghum Breeder 
4 Dr. Kusum Mathur, Sorghum Pathologist 
5 Dr. DK Jain, Assistant Sorghum Breeder 
 CCS Haryana Agricultural University, Hisar­125 004 

6 Dr. SK Pahuja, Asstt. Breeder (SS) & Officer In-charge-AICSIP 
7 Dr. DS Rana,  Sr. Agronomist 
8 Dr. (Ms.) K Gupta, Sr. Biochemist 
9 Dr. Sajjan Sihag, Animal Nutritionist 
 Potato Res. Station, Sardarkrushinagar Dantiwada Agri. Univ.,  Deesa­385 535 

10 Dr. NV Patel, Research Scientist & Officer In-charge-AICSIP 
11 Sh. SK Jain, Asst. Res. Scientist (Pl. Breeding) 
 Govind Ballabh Pant University of Agri. & Technology, Pantnagar­263 145 

12 Dr. PK Shrotria, Sorghum Breeder & Officer In-charge-AICSIP  
13 Dr. Kewlanand, Sorghum Agronomist 
14 Dr. Yogendra Singh, Sr. Research Officer, Sorghum Pathologist 
15 Sh. JP Siingh, Sr. Research Officer, Sorghum Agronomist 
 Sardar Ballabh Bhai Patel Univeristy of Agriculture & Technology, Meerut ­ 250 110 

16 Dr. Pooran Chand, Professor (GPB) & Officer In-charge-AICSIP 
  CS Azad Univ. of Agriculture & Technology, Mauranipur, Jhansi­284 204 (Up) 

17 Dr. SP Sachan, Sorghum Breeder  & Officer In-charge-AICSIP 
18 Dr. YK Singh, Jr. Scientist (Agronomy) 
19 Sh. GP Chaurasiya, Jr. Scientist (Pathology) 

ZONE - II 

  Sorghum Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola­444 104 (MS) 

1 Dr. RB Ghorade, Sr. Research Scientist & Officer In-charge-AICSIP 
2 The Sorghum Entomologist 
3 Dr. JP Deshmukh, Sorghum Agronomist 
4 Dr. BN Ghoderao, Sorghum Pathologist 
5 Dr. NR Potdukhe, Jr. Breeder 
6 Dr. RJ Nikesar, Nutritionist 

  Univ. of Agri. Sciences, Main Sorghum Res. Station, Dharwad­580 005(Kar.) 

7 Dr. YD Narayana, Sr. Scientist, Pathologist & Officer In-charge-AICSIP 
8 Dr. VS Kubsad, Sr. Scientist, Agronomist 
9 Dr. MY Kamatar, Sr. Sorghum Breeder  

10 Dr. Shekharappa, Sr. Scientist, Entomologist 
11 Dr. SS Angadi, Sr. Scientist (Agro.) Sorghum Scheme-MARS 
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S.No. Name of the centre and scientists 

  RVSKVV, College of Agriculture, Indore­452 001 (MP) 

12 Dr. NS Thakur  Senior Scientist (Agronomist) & Officer In-charge-AICSIP 
13 Sh. VP Kataria, Scientist (Pl. Breeding) 
14 Dr. Smt. Usha Saxena, Scientist (Pl. Breeding) 
15 Dr DK Shrivastava, Scientist (Pl. Breeding) 
16 Dr BB Kushwaha, Scientist (Extension) 
17 Dr RK Chaudhari, Sr. Scientist (Entomologist) 
 Main Jowar Research Station, Navsari Agri. Univ., Athwa Farm, Surat­395 007 (Guj.) 

18 Dr. BD Jadhav, Research Scientist (Sorghum) & Officer In-charge-AICSIP 
19 Dr. NB Rote, Assoc. Research Scientist (Entomology) 
20 Prof. ZN Patel, Asst. Research Scientist (Agronomy) 
21 Prof. DA Chauhan, Asst. Research Scientist (Pl. Breeding) 
22 Dr. N D Modi, Assoc. Research Scientist (Forages) 
 Marathwada Agricultural University, Parbhani­431 402. 

23 Dr. SS Ambekar, Sr. Sorghum Breeder & Officer In-charge-AICSIP 
24 Dr. DG Daware, Sorghum Entomologist 
25 Dr. OG Lokhande, Sorghum Agronomist 
26 Dr. RB Solunke, Sr. Pathologist 
27 Dr. Mahetre, Sorghum Breeder 
28 Dr. RM Kokate, Asstt. Biotechnologist 
 Nimbkar Agril. Research Institute, PB No.44, Tambhmal, Lonand Road, Phaltan ­ 415 523, Satara. 

29 The Officer In-charge-AICSIP 
Rabi  

  Mahatma Phule Krishi Vidyapeeth, Rahuri­413 722 (MS) 

1 Dr. SR Gadakh, Sr. Sorghum Breeder & Officer In-charge-AICSIP 
2 Dr. AD Pawar, Sorghum Agronomist 
3 Dr. UD Chavan, Sr. Cereal Food Technologist 
4 Dr. MS Shinde, Asst. Sorghum Breeder 
5 Dr. SV Nirmal, Asst. Sorghum Physiologist 
6 Dr. DB Pawar, Sorghum Entomologist 

  ANGRAU, Agricultural Research Station, Tandur­501 141 

7 Dr. CV Sameer Kumar, Sr. Scientist (Breeding) & Officer In-charge-AICSIP 
8 Dr. C Sudha Rani, Agronomist 

  UAS Agricultural Research Station, Bijapur­586 101 (Kar.) 

9 Dr. BD Biradar, Sr. Sorghum Breeder & Officer In-charge-AICSIP 
10 Dr. AP Biradar, Sr. Scientist (Entomology) 
11 Dr. Gowri M Sajjanar, Sr. Scientist (Breeding) 
12 Dr. SM Vastrad, Scientist (Pathology) 
13 Mr. Aswathama, Scientist (Physiology) 
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C. List of scientists at voluntary centres 
 

S.No. Name of the voluntary centre and scientists 

1 Dr. PS Takawale, Scientist I/c. AICRP on Forage Crops, BAIF Dev. Research Foundation, CRS Urulikanchan – 412202. 
2 Dr. RK Jain, In-charge, IGFRI Regional Station, Avikanagar-304501, Tonk, Rajasthan 
3 Dr. HC Lohithaswa, Sr. Scientist (Pl. Brd.), AICRP on Forage Crops, ZARS, VC Farm, Mandya 571 405, Karnataka. 
4 Dr. MR Manjare, Forage Breeder & Officer I/c., Forage Crops Research Project, MPKV-Rahuri -413 722 (MS) 
5 Prof. MD Shinde, Sorghum Breeder & Officer In-charge, ARS, Mohol, Solapur Dist. 413 213 
6 The Officer Incharge, Agricultural Research Station, MPKV, Digraj, Sangli (Maharashtra).  
7 Dr. Dinesh G. Kanawade, Asst. Prof. (Bot.), Agricultural Research Station (PDKV), Buldana 443001 
8 The Officer Incharge, NARP Regional Research Station, PDKV, Vidharba Zone, Yavatmal 445001 (Maharashtra) 
9 The Officer In-charge, Agrl. Research Station, Ekarjuna (Wardha), Dist. Chandrapur (Maharashtra) 

10 The Head, IGFRI Sub-station, Agricultural College Campus, UAS, Dharwad 580 005 
11 The Officer Incharge, Agricultural Research Station, UAS Bailhongal, Belgaum District, Karnataka. 
12 Dr. CR Konda, Assoc. Prof. (Plant Breeding), Agricultural Research Station-UAS, Bidar (Dist : Bidar), Karnataka. 
13 Dr. Nehru, Breeder, University of Agricultural Sciences, Hassan, Karnataka 
14 Dr. GS Ganga Prasad, Professor (Genetics & Plant Breeding), College of Agriculture, Navila, Shimoga-577 204 
15 The Asstt. Prof., Dept. of Gen. & Pl. Brd. College of Agri.-UAS Bhimarayanagudi 585287 Shahapur, Gulbarga Dist. 
16 The Bajra & Sorghum Breeder, Krishi Vignan Kendra, Gulbarga-585 101 (Karnataka) 
17 Dr. NS Shukla, Sorghum Breeder, Department of Genetics & Plant Breeding, CSAUA&T, Kanpur-208002. 
18 The Officer Incharge, Regional Research Station-TNAU, Kovilamgulam, Aruppukottai – 626 107 (TN) 
19 The Professor and Head, Agricultural Research Station-TNAU, Bhavanisagar–638451 (Tamil Nadu) 
20 The Chief Scientist, Dryland Farming Research Station-MPUA&T, PB No. 62, Arzia Bhilwara 311001, Rajasthan 
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