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Executive summary 
 
Pathology  programme  for  the  year  2014‐15  consisted  of  applied  as  well  as  basic  research 
components. Applied research dealt with multi‐location testing of breeding materials for resistance 
against sorghum diseases at hot spot locations. A total 158 sorghum lines consisting of grain, forage 
and  sweet  sorghum  entries  were  evaluated  against  panicle  and  foliar  and  systemic  diseases  in 
endemic  areas  (Palem,  Coimbatore,  Dharwad,  Akola,  Parbhani,  Surat,  Udaipur  and  Pantnagar) 
spread over three sorghum growing zones. Basic and strategic research focused mainly grain mold, 
anthracnose and downy mildew.  

Disease  situations:  Among  panicle  diseases  grain  mold  was  predominant  in  Karnataka,  Andhra 
Pradesh, Maharashtra, Tamil Nadu and Gujarat. Sugary disease  (ergot) was  severe  in Gujarat and 
downy  mildew  in  Karnataka  region.  Among  foliar  diseases  anthracnose  and  zonate  leaf  spot 
appeared in moderate to severe form in North India especially in forage growing regions. Leaf blight 
was common  in Gujarat and Rajasthan  in North and Tamil Nadu and Karnataka  in South. Rust was 
recorded in Karnataka and Rajasthan and Marathwada region in Maharashtra. Sporadic incidence of 
sooty stripe, rough, target and grey leaf spots was noted in Maharashtra and Rajasthan. In most host 
spots  centres  disease  load  was  optimum  as  indicated  by  appearance  of  disease  severity  in 
susceptible checks as well as local checks.  

Grain  mold:  Location  severity  index  for  grain  mold  assessed  over  all  the  trials  in  the  location 
indicated that grain mold pressure was severe  in Palem and Coimbatore and moderate  in all other 
locations  except  Parbhani.  Grain mold  severity  ranged  from  2.0  to  9.0  with mean  4.9  in  grain 
sorghum (AHT, AVT, IHT and IVT), 2.6 to 6.0 with mean 3.7 in single‐cut forage (IAVHT‐SC) and 2.4 to 
6.5 with mean 3.4 in sweet sorghum (IAVHT‐SS). Among advanced grain sorghum entries SPH 1736, 
SPH 1737, SPH 1748 and SPV 2250 were moderately resistant to grain mold. Most promising entries 
in  initial grain sorghum trials were SPH 1774, SPH 1778, SPH 1779, SPH 1785, SPH 1786, SPV 2294, 
SPV 2300 and SPV 2304. Promising sweet sorghum entries for grain mold resistance were SPH 1754, 
SPV 2272, SPV 2320 and SPV 2324. Among single‐cut  forage sorghum entries SPH 1797, SPV 2313 
and SPV 2315 were promising for grain mold resistances. 

Sugary disease/ Ergot: Four grain sorghum (AHT, AVT,  IHT &  IVT), one sweet sorghum (IAVHT) and 
one  forage  sorghum  (IAVHT‐SC)  trials were  evaluated  for  sugary  disease  resistance  in  hot  spots. 
During kharif 2014 severe  incidence appeared  in Surat with  location severity  index of 42.5%. Mean 
severity  was  44.8%  in  grain  sorghum,  39.6%  in  sweet  sorghum  and  37.3%  in  single‐ct  forage 
sorghum.  Among  grain  sorghum  entries  the  hybrids  SPH  1775,  SPH  1776  and  SPH  1783  and  the 
varieties SPV 2300, SPV 2301 and SPV 2305 were promising. Sweet sorghum entries SPV 2322 and 
SPV 2323 and forage sorghum entries SPV 2313 were promising for ergot resistance.  

Downy mildew: Eighty‐one grain and sweet sorghum entries consisting of four trials (AHT, AVT, IHT, 
IVT & IAVHT‐SS) were evaluated for downy mildew resistance in endemic locations. Location severity 
index  indicated  that downy mildew was moderate  in Dharwad  (LSI, 14.4).  In other  locations  there 
was no report of downy mildew incidence during this season. At Dharwad disease incidence ranged 
from  2%  (QL3)  to  69.7%  (DMS  652)  indicating  resistant  to  highly  susceptible  disease  reactions. 
Among grain sorghum entries the hybrids SPH 1748 and SPH 1786 and the varieties SPV 2242, SPV 
2250, SPV 2296, SPV 2298, SPV 2299, SPV 2300 and SPV 2302 were promising  for downy mildew 
resistance. Sweet sorghum entries SPV 2196, SPV2323 and SPV 2324 were promising. 

Foliar diseases: Anthracnose, zonate leaf spot and leaf blight remained major foliar diseases during 
kharif  2014.  Location  severity  index  for  foliar  diseases  suggested  that  anthracnose  severity was 
moderate to high at Pantnagar and Surat and low at Udaipur and Coimbatore. Zonate leaf spot was 
moderate  at  Surat,  Pantnagar,  Udaipur,  Coimbatore  and  Dharwad.  Leaf  blight  incidence  was 
moderate at Surat and low in other locations. Rust was sporadic at Dharwad, Parbhani and Udaipur. 
Other  foliar diseases  like  rough, gray  leaf  spot and  sooty  stripe  in Akola, grey and  tar  leaf spot  in 
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Udaipur  and  grey  leaf  spot  in  Parbhani was  recorded  in  low  to moderate  form. Most  promising 
entries for foliar disease resistance were as follows; Grain sorghum hybrid‐ SPH 1724, SPH 1736, SPH 
1737, SPH 1748, SPH 1778, SPH 1783, SPH 1789, SPH 1790 and SPH 1793; varieties‐ SPV 2165, SPV 
2242, SPV 2250, SPV 2294, SPV 2296, SPV 2297, SPV 2299, SPV 2301, SPV 2302 and SPV 2304. Forage 
hybrid‐ SPH 1700, SPH 1752, SPH 1768, SPH 1795, SPH 1796 and SPH 1797; varieties‐ SPV 2185, SPV 
2242, SPV 2292, SPV 2313, SPV 2316 and SPV 2317 and sweet sorghum hybrid‐ SPH 1754 and SPH 
1755; varieties SPV 2196, SPV 2268, SPV 2322 and SPV 2324. 

Multiple resistances: Few entries showed  resistance to more than  two diseases.  In grain sorghum 
combined  resistance against grain mold and downy mildew, grain mold and ergot and grain mold 
and  foliar diseases  are  required  for different  growing  situations.  For  forage  varieties  leaf disease 
resistance is of utmost importance. SPH 1786, SPV2250 and SPV 2300 were moderately resistant to 
grain mold  and downy mildew;  SPH  1775  and  SPV  2300 were  resistant  to  grain mold  and  ergot. 
Sweet sorghum hybrid SPH 1754 and single‐cut forage hybrid SPH 1797 were resistant to grain mold 
and foliar diseases (anthracnose and zonate leaf spot). In multi‐cut forage hybrid SPH 1700 and SPH 
1768, there was combined resistance against anthracnose, zonate leaf spot and leaf blight. SPV 2242 
had combined resistance to anthracnose and zonate leaf spot. In single cut forage SPV 2316 and SPV 
2317 there was combined resistance against anthracnose, zonate leaf spot and leaf blight.  

Grain mold pathogen variability: Frequency of  fungal  infection at milk and physiological maturity 
stages  showed  that more  than 25% milk  stage grains of  sorghum were  infected by natural  fungal 
inoculum.  Infection  was  increased  to  more  than  85%  at  physiological  maturity.  Frequency  of 
infection at physiological maturity compared with milk stage was 2 to 3 times more for Fusarium and 
4  to  6  times more  for  Curvularia.  Infection  frequency  at milk  stage  of  few  popular  India  grain 
sorghum cultivars were Fusarium (18%), Curvularia (5%), Alternaria (1.3%) and Bipolaris spp. (0.9%). 

Anthracnose variability: Anthracnose pathogen Colletotrichum graminicola showed wide variability 
in  their disease  causing  ability  as  revealed by disease  reactions of nine  isolates on nine  sorghum 
genotypes at hot spot location for three seasons. Out of 10 isolates 8 isolates developed moderately 
resistant reactions and two isolates (CgD and CgE) susceptible reaction on Pant Chari‐5 during 2014‐
15. Against these isolates all other sorghum lines produced susceptible to highly susceptible disease 
reaction.  Results  of  pooled  analysis  revealed  that  susceptibility  of  few  sorghum  lines  have  been 
changed to few Colletotrichum graminicola isolates over the years. CSV21F and IRTA204 lines which 
were  resistant  or moderately  resistant  to  CgA,  CgB,  CgD  and  CgL  isolates  during  2012,  showing 
susceptible reactions during 2014. New resistant lines are to be introduced for virulence analysis. 

Grain mold  nursery:  In  advance  nursery  entries  GMR156‐1,  GMR166‐1,  GMR84‐2,  SU  1363  and 
GMR124 were resistant for PGS and TGS. Entry GMR166‐1 was also low in fungal load and recorded 
less  than  15%  Fusarium  and  Curvularia  infection.  In  initial  nursery  entries  GMN14‐6,  GMN14‐7, 
GMN14‐9, PSVGS316, PSVGS105, GMN14‐3 and GMN14 were promising for grain mold resistance. 

Pest and disease resistant nursery: Of seven entries three were resistant to grain mold (GMR 156, 
B58586  and  IS  18551  score<3.0)  and  others  were  moderately  resistant.  The  entries  were  also 
moderately resistant to anthracnose. 

Publications and recognitions: The group was involved in publishing 22 articles including five journal 
papers and 17 other publications including popular articles, bulletin, papers posters in conferences, 
etc  during  2014.  Scientists  from  different  centres  participated  in  national  and  international 
symposia. One scientist received the best poster award in an international symposium.  
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Detailed report 

1. Disease situations  
 
The report of the survey conducted on disease incidence in farmers’ fields and in research plots at different 
sorghum growing states in the country is as given below. 

 Karnataka: Disease survey was carried out in Northern districts of Karnataka. Downy mildew, grain mold, rust 
and zonate leaf spot were the major diseases on kharif sorghum. The grain mold score ranged from 1-9 with 
mean of 5.0. The downy mildew incidence ranged from 0-65% in farmers field with mean incidence of 14.9%. 
The mean incidence in trial plot was 60%. Among the foliar diseases, the rust range from 2.0-9.0 with mean 
incidence of 4.6 where zonate leaf spot ranged from 2-7 with mean incidence of 4.5. The above diseases 
occurred in moderate to severe form in Dharwad centre in the experimental plots. 

Maharashtra:  In western Maharashtra and Vidarbha region including Amravathi, Buldana, Wasim and Akola 
district grain mold incidence was moderate on local and improved cultivars in farmers’ field. Among the foliar 
disease leaf blight and sooty stripe appeared on some cultivars. In Marathawada region because of deficit in 
rainfall (up to 50%) in general foliar disease incidence was low except rust. Grain mold incidence was moderate.  

Gujarat: Survey work was carried out in the different sorghum growing areas of the state. In south Gujarat, grain 
mold and sugary disease were observed low to moderate on farmers’ field. In experiments, this same were 
observed with moderate incidence to high. Incidence of foliar diseases like anthracnose and zonate leaf spot 
were low to moderate. Observation was recorded from replicated field trial. 

 Andhra Pradesh: Grain mold incidence was medium to high in Hyderabad and adjoining areas. Since most of 
the farmers have grown locals grain mold incidence was moderate. There was medium to high incidence of grain 
mold in the experimental trails. Incidence of foliar diseases viz., leaf blight, anthracnose and rust was low in local 
varieties. In the experimental plot there was low incidence leaf blight and anthracnose. 

Tamil Nadu: Heavy rain during crop maturity stage caused grain mold infection. Severe incidence of grain mold 
recorded in experimental materials. Leaf blight, zonate leaf spot and anthracnose was in low to moderate form. 
Downy mildew incidence was sporadic during this season.   

Rajasthan: Periodical surveys and monitoring of sorghum trials have been conducted during kharif 2014 at 
farmers’ fields of Udaipur, Chittoregarh, Bhilwara, and Pali Districts. Moderate to severe infection of anthracnose, 
zonate leaf spot, gray leaf spot and traces to moderate incidence of common leaf blight, target leaf spot and 
smuts, has been observed on local land races of sorghum cultivars. At Pali district, moderate to severe infection 
of leaf blight, anthracnose, target leaf spot, oval or tar leaf spot and smuts was recorded. In Pali district most of 
the farmer’s fields planted white local land races sorghum (Chipta) which is drastically affected by foliar diseases. 
At Udaipur moderate to severe reaction of foliar diseases like anthracnose, target leaf spot, zonate leaf spot, 
Cercospora leaf spot, leaf blight and traces of rust and smut occurred.  

Uttarakhand: Disease situation was surveyed on several places in farmers’ field in the districts of Dehradun and 
Haridwar on improved and local cultivars. Anthracnose and zonate leaf spot were two major diseases in the 
region. They were severe on local (6.0-8.0) than improved cultivars (4.5-5.0. These two diseases occurred in 
moderate to severe intensity (grade 5 - 8) in almost all the genotypes grown in farmers’ field. 

In brief, among panicle diseases grain mold was predominant in Tamil Nadu, Karnataka and Andhra Pradesh. 
Sugary disease (ergot) was severe in Gujarat. Downy mildew was noted in high intensity in Dharwad region. 
Among foliar diseases anthracnose, zonate leaf spot appeared in moderate to severe form in Pantnagar, Udaipur 
and Surat. Leaf blight, rust was recorded in Coimbatore, Dharwad and Udaipur and sporadically in Marathwada 
region of Maharashtra. Sporadic incidence of sooty stripe, rough, target and grey leaf spots was also noted in 
Akola, Udaipur, and Dharwad region. Location severity index (LSI) for various diseases indicated that materials 
under evaluation exhibited presence of some degree of resistance against diseases. 

 



 

 

2. Grain mold (Fusarium spp, Curvularia spp.) 
Palem and Coimbatore in Zone I and Akola, Parbhani, Dharwad and Surat in Zone II are hot spots for grain mold. 
Four grain sorghum, one sweet sorghum and one forage sorghum trials were evaluated for grain mold under 
natural conditions in hot spots. Panicle grain mold score (PGS) and threshed grain mold score (TGS) were 
recorded using 1-9 rating scale, where 1 = no mold and 9= >75% mold infected grains in Zone I and Zone II. 
Location severity index (LSI) for grain mold assessed over all the trials in the location indicated that grain mold 
pressure was moderate across locations. Coimbatore and Palem recorded the high (>6.8) grain mold and 
Parbhani the lowest (2.8) LSI during kharif 2014-15 (Table S1). Apart from Parbhani and Akola, grain mold 
pressures in all other locations were moderate. Coimbatore centre observed severe grain mold incidence 
because of late rain during this season. 

 
 

Fig. 1. Disease severity index for different locations during kharif 2014 
 
Table L1. Grain mold severity index for different locations (LSI) 
 

Location AHT AVT IHT IVT LSI Max Score Total Observations 
Palem 7.6 6.6 6.5 6.4 6.8 9.0 235 
Coimbatore 8.3 8.2 8.2 8.2 8.2 8.7 235 
Parbhani 2.0 3.5 2.0 4.5 2.8 6.3 235 
Akola 3.3 3.0 3.3 3.0 3.1 6.3 235 
Dharwad 4.7 4.3 4.4 4.0 4.3 9.0 235 
Surat 3.8 4.4 3.7 3.6 3.9 6.7 235 
India 4.9 5.0 4.7 4.9 5.0 9.0 1410 

Grain sorghum 
Grain sorghum entries in four trials (9 in AHT, 9 in AVT, 26 in IHT and 22 in IVT) were evaluated for grain mold 
resistance under natural conditions in Zone I (Palem & Coimbatore) and Zone II (Akola, Parbhani, Dharwad & 
Surat) along with grain mold susceptible and resistant checks. Ranges for mean, minimum and maximum mold 
incidence in different trials were 5.2 to 6.6, 2.9 to 3.3 and 7.4 to 8.9 respectively (Table S1). 

1.1 Advanced Hybrid Trial (AHT-GS) 
AVT-GS trial was comprised of total 16 entries. They included 4 test entries, four hybrid checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions. Grain mold was recorded 
at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, Dharwad & Surat (Zone II). Location means 
of grain mold severity were 6.8 (Palem), 8.2 (Coimbatore), 3.1 (Akola), 2.8 (Parbhani), 4.3 (Dharwad), and 3.9 
(Surat).  
 
Panicle grain mold (PGS): PGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, 
Parbhani, Dharwad & Surat (Zone II) (Table 1.1). Average data over the locations showed that PGS ranged from 
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2.5 to 8.2 (resistance to susceptible reaction). Zone I- Trials were laid at two centres (Coimbatore & Palem) in 
Zone I and disease pressure was high. At Coimbatore, location severity index (LSI) for grain mold was 8.2 where 
susceptible check scored 8.7. All entries gave susceptible reactions. At Palem, location severity index (LSI) for 
grain mold was 6.8 where susceptible check scored 9.0. All entries gave susceptible reactions.  
 
Table S1. All India summary results (grain mold) 

Trial details Trial names 
AHT- GS AVT- GS IHT- GS IVT-GS 

Checks     
CSH 16  7.0 - 5.2 - 
CSH 23 7.9 - 5.2 - 
CHS25 6.9 - 5.2 - 
CSH30 7.6 - 5.9 - 
CSV17 - 7.9 - 4.5 
CSV 20 - 6.1 - 5.3 
CSV 23 - 6.4 - 5.1 
CSV27 - 5.5 - 7.0 
Local check 5.3 5.3 5.5 4.8 
296B (S) 7.8 7.9 6.6 7.3 
Bulk Y (S) 8.6 8.9 7.4 8.0 
B58586 (R) 3.3 3.1 2.9 2.8 
Mean 6.6 6.1 5.2 5.5 
Minimum  3.3 3.1 2.9 2.8 
Maximum 8.6 8.9 7.4 8.0 
Five top ranked entries 
including yield checks    

LC, SPH 1736,  
SPH 1748, CSH 25 
SPH 1737 (5.3 to 7.0] 

LC, CSV 27, CSV 20 
SPV 2165, SPV 2242 
[5.3 to 6.3] 

SPH 1786, SPH 1778 
SPH 1779, SPH 1774 
SPH 1785 [4.5 to 4.7] 

SPV 2304, CSV 27 
LC, SPV 2294, SPV 
2300 [4.5 to 4.9] 

Entries on par with best 
hybrid/ varietal check 

all All except CSV17 all All except three entries 

 
Zone II- In zone II trials were conducted at Parbhani, Akola, Dharwad and Surat. Mold reactions of entries 
significantly differed at all locations. Disease pressure was high at Dharwad (mean 4.7) and moderate at Surat 
(mean 3.8). At Parbhani and Akola incidence was low (mean 2.0 and 3.3) hence not considered for national 
average. At Dharwad, location severity index (LSI) was 4.3 where susceptible check scored 8.0. Best performing 
hybrid CSH16 scored 4.7 and all the entries were at par with CSH16 (moderately resistant). Top ranked three 
entries were SPH 1748, SPH 1736, and SPH 1737. At Surat, location severity index (LSI) was 3.8 where 
susceptible check scored 6.0. All entries were moderately resistance to grain mold. Top ranked three entries 
were SPH 1748, SPH 1737, and SPH 1724. Considering results from all the above, SPH 1748 was best 
performing in zone II. National- As zone-I experienced high disease pressure pooled analysis over locations 
indicated that the entries were susceptible in zone-I and moderately resistance in Zone-II. SPH1748 and SPH 
1736 was two top ranker among entries (Table 1.1).  
 
Threshed grain mold (TGS): TGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, 
Parbhani, Dharwad & Surat (Zone II) (Table 1.1). Average data over the centres indicated that TGS ranged from 
2.7 to 6.4 (resistance to susceptible reaction). Zone I- At Palem and Coimbatore all entries were susceptible to 
grain mold based on TGS. In both locations the respective local checks were best performer showing moderately 
resistance (Palem) to susceptible (Coimbatore) reactions. Zone II- At Parbhani, Akola and Surat all entries 
showed resistance as incidence was low (mean 2.7 to 3.4). These centres data were not considered for national 
average. At Dharwad incidence was medium and entries showed moderately resistance to susceptible mold 
reactions. Top three entries with less TGS were DSV6, SPH1748 and SPH 1736. National- Data from two zones 
consisting of three centres indicated that SPH 1736 and SPH 1748 were tolerant to grain mold across locations.  
 
Seed mycoflora: Seed mycoflora studies were carried out on harvested grains at Palem (Zone I), Parbhani and 
Akola (Zone II) centres (Table 1.2). Frequency of infection of major grain mold fungi like Fusarium and Curvularia 
was estimated along with infection of other fungi. Zone I- At Palem Fusarium infection ranged from of 5.6 
(B58586) to 80.2% (BulkY) and Curvularia infection from 11.0 (PC5) to 36.3% (CSH30). Among test entries 
lowest Fusarium and Curvularia infection was recorded on SPH1724 in zone I. Zone II- In zone II Fusarium 
infection ranged from of 9.3 (SPH1748) to 27.5% (296B) and Curvularia infection from 11.0 (B58586) to 20.7% 
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(296B). Among the entries SPH1748 recorded lowest Fusarium and Curvularia infection on mature grain followed 
by SPH1737. National- Data from two zones consisting of three centres indicated that SPH1748 was least 
affected by seed borne infection by of Fusarium and Curvularia. Based on results of PGS, TGS and seed 
mycoflora studies SPH1736 and SPH1748 were found promising for grain mold resistance. 

1.2 Advanced Varietal Trial (AVT-GS) 
Number of total entries in AVT-GS was 16. They included 4 test entries, four varietal checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions. Grain mold was recorded 
at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, Dharwad & Surat (Zone II). Location means 
of grain mold severity were 6.6 (Palem), 8.2 (Coimbatore), 3.0 (Akola), 3.5 (Parbhani), 4.3 (Dharwad), and 4.4 
(Surat). 
 
Panicle grain mold: PGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 2.1). Average data over the locations showed that PGS ranged from 3.0 to 8.2 
(resistance to susceptible reaction). Zone I- Grain mold pressure was high in zone-I and all the entries showed 
susceptible reactions to grain mold in both the locations. At Palem, mean severity for grain mold was 6.5 and at 
Coimbatore 8.2 where susceptible check scored 9.0. Zone II- In zone II trials were conducted at Parbhani, Akola, 
Dharwad and Surat. Mold reactions of entries significantly differed at all locations. At Akola, disease pressure 
was low (mean 3.0) where susceptible check, Bulk Y scored 5.3. In all other location disease pressure was 
moderate. At Dharwad, location severity index (LSI) was 4.3 where susceptible check scored 7.5. All the test 
entries showed moderate resistant to grain mold. SPV2250 score lowest (3.7) among test entries. At Surat, mean 
score was 4.4 where susceptible check scored 5.7. SPV2242 and SPV2250 scored 4.0. Considering results from 
the above, three centres SPV2242 and SPV2250 performed better (<3.8) than others in zone II. National- As 
zone-I experienced high grain mold pressure pooled analysis over locations indicated that the entries were 
susceptible in zone-I moderately resistance in Zone-II and susceptible in national average (Table 2.1). 
 
Threshed grain mold: TGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 2.1). TGS ranged from 3.2 to 7.7 (resistance to susceptible reaction) over the 
centres. Zone I- Top two entries with less TGS were SPV2242 and SPV2250 at Palem and SPV2165 and 
SPV2242 at Coimbatore where susceptible check recorded >8.0. Zone II- Akola and Surat centre data were not 
considered for national mean because of low incidence. At Parbhani TGS ranged from 1.0 to 6.0 where 
susceptible check recorded 6.0. Test entries showed resistant to moderately resistant reactions for TGS (<4.0). 
At Dharwad entries were moderately resistant [range 4.0 to 5.0]. National- Data from two zones consisting of 
four centres indicated that all three test entries were moderately resistant to grain mold.  
 
Seed mycoflora: Seed mycoflora studies were carried out on harvested grains at Palem (Zone I), Parbhani and 
Akola (Zone II) centres (Table 2.2). Frequency of infection of major grain mold fungi like Fusarium and Curvularia 
was estimated along with infection of other fungi. Zone I- At Palem Fusarium infection ranged from of 5.6 (PC5) 
to 81.3% (296B) and Curvularia infection from 6.3 (PC5) to 32.5% (SPV2242). Among test entries least Fusarium 
and Curvularia infection was recorded on SPV2250 in zone I. Zone II- In zone II Fusarium infection ranged from 
of 9.3 (B58586) to 23.8% (BulkY) and Curvularia infection from 11.5 (LC) to 19.0% (SPV2250). Among the 
entries SPV2242 recorded lowest Fusarium (12.8%) and Curvularia (13.8%) infection on mature grain. National- 
Data from two zones consisting of three centres indicated that SPV2242 was least affected by seed borne 
infection by of Fusarium and Curvularia in comparison to other entries. Based on results of PGS, TGS and seed 
mycoflora studies SPV2242 and SPV2250 were found promising for grain mold resistance. 

1.3 Initial Hybrid Trial (IHT-GS)  
 Number of total entries in IHT-GS was 31. They included 21 test entries, four hybrid checks, one local check 
from respective centre and five pathology checks for comparing disease reactions. Grain mold was recorded at 
six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, Dharwad & Surat (Zone II). Location means of 
grain mold severity were 6.5 (Palem), 3.3 (Akola), 2.0 (Parbhani), 4.4 (Dharwad), and 3.7 (Surat). 
 
Panicle grain mold: PGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 3.1). PGS ranged from 1.6 to 8.2 (resistance to susceptible reaction) across 
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locations. Zone I- Trial was laid at two centres (Coimbatore & Palem) in Zone I and disease pressure was high. 
At Palem, location severity index (LSI) for grain mold was 6.8 where susceptible check scored 9.0. Eight entries 
were moderately resistant and rest were susceptible. At Coimbatore all entries were susceptible. Overall 
SPH1786 and SPH1785 were moderately resistant in zone I and rest were susceptible. To five entries were 
SPH1786, SPH1785, SPH1774, SPH1773 and SPH1784. Zone II- In zone II trials were conducted at Parbhani, 
Akola, Dharwad and Surat. At Parbhani, disease pressure was low (LSI=2.8) (Table L1) and this centre data was 
not considered for national mean. In all other location disease pressure was moderate. Considering results from 
the above centres SPH1779, SPH1778, SPH1787, SPH1783 and SPH1791 performed better (<2.8) than others 
in zone II. National- Pooled analysis over locations showed except SPH1781 and SPH1793 which were 
susceptible all other entries were promising for panicle grain mold resistance across zones (Table 3.1). 
 
Threshed grain mold: TGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 3.1). TGS ranged from 2.7 to 7.6 (resistance to susceptible reaction) over the 
centres. Zone I- At Coimbatore due to high disease pressure all entries were susceptible to grain mold. At Palem 
two were resistant and eight moderately resistant and rest were susceptible. Top five entries in zone I were 
SPH1786, SPH1785, SPH1774, SPH1784 and SPH1782. Zone II- At Parbhani and Surat disease pressure was 
low and data not considered for national mean. Grain mold was moderate in Akola and Dharwad (means 3.6, 
4.4). Entries were not significantly different among themselves in zone II and top five entries were SPH1779, 
SPH1778, SPH1791, SPH1787 and SPH1783. National- Data from two zones consisting of four centres 
indicated that SPH1786, SPH1785 were promising for TGS resistant across locations (TGS<5.0).  
 
Seed mycoflora: Seed mycoflora studies were carried out on harvested grains at Palem (Zone I), Parbhani and 
Akola (Zone II) centres (Table 3.2). Frequency of infection of major grain mold fungi like Fusarium and Curvularia 
was estimated along with infection of other fungi. Zone I- At Palem Fusarium infection ranged from of 6.0 
(B58586) to 80.0% (BulkY) and Curvularia infection from 13.0 (B58586) to 35.0% (SPH1783). Among test entries 
least Fusarium and Curvularia infection was recorded on SPH1786 SPH1790, SPH1793, SPH1773 in zone I. 
Zone II- At Akola Fusarium infection ranged from of 16.0 (B58586) to 27.0% (SPH1792) and Curvularia infection 
from 13.0 (CSH23) to 21.0% (SPH1793). National- Data from two zones consisting of three centres indicated 
that SPH1748 and SPH1751 were least affected by seed borne infection by Fusarium and Curvularia in 
comparison to other entries. Based on results of PGS, TGS and seed mycoflora studies SPH1785 and SPH1786 
were found promising for grain mold resistance.    

1.4 Initial Varietal Trial (IVT-GS) 
Number of total entries in IVT-GS was 27. They included 17 test entries, four varietal checks, one local check 
from respective centre and five pathology checks for comparing disease reactions. Grain mold was recorded at 
six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, Dharwad & Surat (Zone II). Location means of 
grain mold severity were 6.4 (Palem), 8.2 (Coimbatore), 3.0 (Akola), 4.5 (Parbhani), 4.0 (Dharwad), and 3.6 
(Surat). 
 
Panicle grain mold: PGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 4.1). PGS ranged from 3.0 to 8.2 (resistance to susceptible reaction) across 
locations. Zone I- Trial was laid at two centres (Coimbatore & Palem) in Zone I and disease pressure was high. 
At Palem, location severity index (LSI) for grain mold was 6.8 where susceptible check scored 9.0. Three entries 
were moderately resistant and rest were susceptible. At Coimbatore all entries were susceptible. Overall in zone 
I except SPV2304 all entries were susceptible. To five entries were SPV2304, SPV2293, SPV2294, SPV2295 
and SPV2300.  
Zone II- In zone II trials were conducted at Parbhani, Akola, Dharwad and Surat. Mold reactions of entries 
significantly differed at all locations. At Parbhani and Akola, disease pressure was low. In all other locations 
disease pressure was moderate. At Dharwad, location severity index (LSI) was 4.3 where susceptible check 
scored 8.7. All the test entries showed resistant to moderately resistant reactions to grain mold. To five entries 
were SPV2308, SPV2304, SPV2302, SPV2298 and SPV2294. At Surat, mean score was 3.6 where susceptible 
check scored 6.3. Considering results from the above, two centres SPV2300, SPV2302, SPV2308, and 
SPV2304 performed better (<3.0) than others in zone II. National- Pooled analysis over locations showed 
SPV2304, SPV2294 and SPV2300 as most promising for panicle grain mold resistance across zones (≤5.0) 
(Table 4.1). 
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Threshed grain mold: TGS was recorded at six centres namely Palem, Coimbatore (Zone I), Akola, Parbhani, 
Dharwad & Surat (Zone II) (Table 4.1). Score ranged from 2.5 to 7.2 (resistance to susceptible reaction) over the 
centres. Zone I- Trial was laid at two centres (Coimbatore & Palem) in Zone I and disease pressure was high. 
Top five entries were SPV2304, SPV2293, SPV2297, SPV2300 and SPV2294 (TGS≤6.0), where susceptible 
check recorded 8.1. Zone II- Akola and Surat centre data were not considered for national mean because of low 
incidence. At Parbhani TGS ranged from 1.7 to 7.7 where susceptible check recorded 6.0. Test entries showed 
resistant to susceptible reactions for TGS. At Dharwad entries were moderately resistant [range 4.0 to 5.0] and 
susceptible check was 8.3. National- Data from two zones consisting of four centres indicated that all three test 
entries were moderately resistant to grain mold. 
 
Seed mycoflora: Seed mycoflora studies were carried out on harvested grains at Palem (Zone I), Parbhani and 
Akola (Zone II) centres (Table 4.2). Frequency of infection of major grain mold fungi like Fusarium and Curvularia 
was estimated along with infection of other fungi. Zone I- At Palem Fusarium infection ranged from of 5.6 
(B58586) to 80.2% (BulkY) and Curvularia infection from 6.3 (PC5) to 25.9% (SPV2308). Among test entries 
least Fusarium and Curvularia infection was recorded on SPV2300, SPV2308, SPV2293. Zone II- In zone II 
Fusarium infection ranged from of 9.2 (B58586) to 20.7% (BulkY) and Curvularia infection from 9.2 (B58586) to 
17.8% (SPV2284). National- Data from two zones consisting of three centres indicated that SPV2300 and 
SPV2293 were least affected by seed borne infection by Fusarium and SPV2299 & SPV2309 by Curvularia in 
comparison to other entries. Based on results of PGS, TGS and seed mycoflora studies SPV2304 and SPV2300 
were found most promising for grain mold resistance.    

Forage sorghum  
One trial of single cut forage (IAVHT-SC) and one of multi cut forage (IAVHT-MC) were conducted during kharif 
2014. Single-cut trials were conducted at Coimbatore, Udaipur, Pantnagar (Zone I) and Parbhani, Akola and 
Surat (Zone II). Multi-cut trial was conducted at Coimbatore, Udaipur, Pantnagar (Zone I) and Akola and Surat 
(Zone II). Panicle grain mold rating was done using 1-9 rating scale in grain mold prone locations. Mean, 
minimum and maximum mold incidence were 5.1, 4.4 and 8.0 respectively (Table S2). 
   
Table S2. All India summary results (grain mold) 

Trial details Trial names 
IAVHT- SC 

Checks  
CSH 13 4.5 
CSV 21F 5.2 
CSV 30F 4.8 
Local check 5.5 
PC5 5.8 
296B (S) 5.3 
Bulk Y (S) 6.3 
B58586 (R) 4.2 
Mean 5.1 
Minimum  4.2 
Maximum 8.0 
Five top ranked entries including check SPH 1797, SPV 2313, SPV 2315, CSH 13, SPV 2312 [4.3 to 4.7] 
Entries on par with best hyb / var check All except SPH 1752, SPH 1795, SPV 2188, SPV 2311 

1.5 Initial & Advanced Varietal & Hybrid Trial (Single cut) 
The trial consisted of 27 entries that included 16 test entries three checks CSH13, CSV21F and CSV30F, one 
local check and seven pathology checks. B58586 and 296B & Bulk Y were used as grain mold resistant and 
susceptible checks. Grain mold observations on single cut forage trials were reported from Parbhani, Akola, 
Surat and Coimbatore. Grain mold incidence was low in Parbhani and Surat, moderate in Akola and high in 
Coimbatore with location means 2.2, 2.2, 3.4, 6.9 respectively. All the entries showed susceptible reaction at 
Coimbatore and resistant to moderate resistant reactions at Akola. Promising entries for grain mold resistance 
were SPH1797, SPV2312, SPV2313 and SPV2315 (≤4.5) (Table 5.1).  
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1.6 Initial & Advance Varietal & Hybrid Trial (Multi cut) 
The trial consisted of 16 entries that including 8 test entries three checks SSG 59-3, CSH 20MF and CSH 24MF 
and five pathology checks. Grain mold is not considered important for multi-cut forage as vegetative part is the 
main product.  

Sweet sorghum  
Twenty five genotypes including 15 test entries, 3 checks and seven pathology checks were evaluated at Palem, 
Akola, Dharwad and Surat against grain mold. Panicle and threshed grain mold rating was scored at all the 
centres (Table 7.1) and seed mycoflora study were conducted at Palem and Akola. Mean, minimum and 
maximum grain mold incidence were 3.5, 1.1 and 8.5 respectively (Table S3). 

1.7 Initial & Advanced Varietal & Hybrid Trial  
Grain mold was recorded at four centres namely Palem, Akola, Dharwad, & Surat. Incidence at Akola and Surat 
were low hence not considered for analysis. Location means of grain mold severity were 3.1 (Akola), and 3.4 
(Surat). 
 
Table S3. All India summary result (grain mold) 

Trial details Trial names 
IAVHT- SS 

Checks  
CSH 22 SS 2.3 
CSV 19 SS 4.9 
CSV 24SS 2.9 
PC5 2.4 
296B (S) 7.7 
Bulk Y (S) 8.5 
B58586 (R) 1.2 
Mean 3.5 
Minimum 1.1 
Maximum 8.5 
Five top ranked entries 
including checks 

SPV 2320, SPV 2272, SPV 2324, SPH 
1754, CSH 22 SS [1.8 to 2.3] 

Locations considered Palem & Dharwad 
 
Panicle grain mold: Average data over the locations showed that PGS ranged from 3.1 to 3.8 (resistance to 
moderately resistant reaction) (Table 7.1). Because of tall nature of the entries grain mold incidence were low in 
sweet sorghum. Pooled analysis over locations showed out of 15 test entries 8 showed resistant and 7 
moderately resistant reactions and none of the entries were susceptible. Susceptible check registered average 
score of >7.7 indication adequate disease pressure. Top five entries were SPV 2320, SPV 2272, SPV 2324, SPH 
1754 and CSH 22 SS (PGS 1.8 to 2.3) (Table 7.1). 
 
Threshed grain mold:  Average data over the locations showed that PGS ranged from 2.4 to 3.8 (resistance to 
moderately resistant reaction) (Table 7.1). Because of tall nature of the entries grain mold incidence were low in 
sweet sorghum. Pooled analysis over locations showed out of 15 test entries 8 showed resistant and 7 
moderately resistant reactions and none of the entries were susceptible. Susceptible check registered average 
score of >7.4 indication adequate disease pressure. Top five entries were SPV 2320, SPV 2272, SPV 2324, SPH 
1754 and SPV 2196 (PGS 2.0 to 2.5) (Table 7.1). 
 
Seed mycoflora: Seed mycoflora studies were carried out on harvested grains at Palem and Akola centres 
(Table 7.2). Frequency of infection of major grain mold fungi like Fusarium and Curvularia was estimated along 
with infection of other fungi. Fusarium infection ranged from of 10.5 (PC5) to 54.3% (296B) and Curvularia 
infection from 10.2 (SPV2202) to 15.4% (296B). Among the entries SPV2205 and SPV2268 recorded lowest 
Fusarium (<17%) and Curvularia (<12%) infection on mature grain. Based on results of PGS, TGS and seed 
mycoflora studies SPV 2320, SPV 2272, SPV 2324 and SPH 1754 were promising for grain mold resistance. 
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3. Ergot (Claviceps sorghi) 
Ergot or sugary diseases is an important panicle disease affection seed production in sorghum. Four grain 
sorghum, one sweet sorghum trials were evaluated for ergot resistance under natural conditions. During kharif 
2014 the disease was reported from Surat centre. Location severity index (LSI) for ergot assessed over all the 
trials in the location indicated that disease severity was moderate in Surat (LSI 42.8%) (Table L2). The disease 
was not, however, reported from other locations including Coimbatore, Palem, Dharwad, Akola and Parbhani 
during this season.  

Table L2. Ergot severity index for different trials (%) 
Location AHT AVT IHT IVT IAVHT-SS IAVHT-SC LSI Min 

Score 
Max 

Score 
Total 
Entry 

Surat 47.1 44.2 44.9 43.5 39.6 37.3 42.8 16.7 71.0 133 

 

Grain sorghum 
Grain sorghum entries in four trials (9 in AHT, 9 in AVT, 26 in IHT and 22 in IVT) were evaluated for ergot 
resistance under natural conditions in Zone I (Palem & Coimbatore) and Zone II (Akola, Parbhani, Dharwad & 
Surat). Incidence of ergot was recorded in percentage (where, up to 10% resistant; 11-30% moderately resistant; 
31-50% susceptible; and >50% highly susceptible). During this season only Surat centre experienced the 
disease and there was no report of incidence of ergot in other locations on grain and sweet sorghum test entries. 
Ranges for mean, minimum and maximum ergot incidence in different trials were 41.1 to 47.1, 22.0 to 33.0 and 
52.3 to 68.0 respectively (Table S4).  
 
Table S4. All India summary results (Ergot) 

Trial details Trial names 
AHT- GS AVT- GS IHT- GS IVT GS 

Checks     
CSH 16  33.0 - 42.3 - 
CSH 23 46.7 - 40.0 - 
CSH 25 67.3 - 42.0 - 
CSH 30 34.0 - 41.3 - 
CSV 17 - 47.3 - 32.6 
CSV 20 - 51.7 - 41.7 
CSV 23 - 41.0 - 52.8 
CSV 27 - 42.7 - 42.6 
Local check 42.0 32.7 62.7 40.5 
Mean 47.1 44.2 43.9 41.1 
Minimum  33.0 22.0 25.0 30.0 
Maximum 68.0 52.3 67.0 52.7 
Five top ranked 
entries  

CSH 16, CSH 30, Local 
Check, SPH 1737, CSH 
23 [33.0 to 46.7] 

Local Check, SPV 2250, 
CSV 23, CSV 27, CSV 
17 [32.7 to 47.3] 

SPH 1775,SPH 1776 
SPH 1783, SPH 1787, 
SPH 1778 [24.7 to 33.3] 

SPV 2301, SPV 2300, 
SPV 2305 
CSV 17, SPV 2295 
[30.5 to 36.0] 

Location considered Surat 

3.1 Advanced Hybrid Trial (AHT-GS) 
AVT-GS trial was comprised of total 16 entries. They included 4 test entries, four hybrid checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions. Ergot was recorded from 
Surat where location mean was 47.1%. Ergot reactions significantly differed among entries (Table 1.4). Local 
check CSh16 registered lowest (33%) and SPH1724 the highest incidence (68%). All entries showed susceptible 
reactions to ergot.  

3.2 Advanced Varietal Trial (AVT-GS) 
Number of total entries in AVT-GS was 16. They included 4 test entries, four varietal checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions (Table 2.3). There were 
significant differences in ergot incidence among the entries. Least infection was on B58586 (22%). All entries 
showed susceptible reactions to ergot. The test entries recorded 38-59% ergot incidence.  
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3.3 Initial Hybrid Trial (IHT-GS)  
Number of total entries in IHT-GS was 31. They included 21 test entries, four hybrid checks, one local check from 
respective centre and five pathology checks for comparing disease reactions. (Table 3.3). Entries significantly 
differed in ergot resistance and range was 25-67%. SPH 1775, SPH1776 and SPH1783 were moderately 
resistant to ergot. Top five entries were SPH 1775, SPH 1776, SPH 1783, SPH 1787 and SPH 1778 [24.7 to 
33.3%]. 

3.4 Initial Varietal Trial (IVT-GS) 
Number of total entries in IVT-GS was 27. They included 17 test entries, four varietal checks, one local check 
from respective centre and five pathology checks for comparing disease reactions (Table 4.3). Entries 
significantly differed in ergot resistance. SPV 2300, SPV2301 and SPV2305 were moderately resistant to ergot, 
where location mean was in susceptible reaction zone (43.5%). Top five entries were SPV 2301, SPV 2300, SPV 
2305, CSV 17 and SPV2295 [30.5 to 36.0%]. 

Sweet sorghum  
Twenty five genotypes including 15 test entries, 3 checks and seven pathology checks were evaluated against 
ergot under natural conditions. The disease was reported from Surat in severe form. Incidence was recorded in 
percentage (where, up to 10% resistant; 11-30% moderately resistant; 31-50% susceptible; and >50% highly 
susceptible). Mean, minimum and maximum ergot incidence were 39.6, 21.0 and 47.7 respectively (Table S5). 
 
Table S5. All India summary results (Ergot, %)  

Trial details Trial names 
IAVHT- SS 

Checks  
CSH 22 SS 34.7 
CSV 19 SS 40.7 
CSV 24SS 47.3 
Local check - 
Mean 39.6 
Minimum  21.0 
Maximum 47.7 
Five top ranked entries  SPV 2323, SPV 2322, CSH 22 SS, SPV 2324 

SPV 2268 [30.3 to 37.0] 
Locations considered for 
National average  

Surat 

Comments No report of ergot from locations other than Surat 

3.5 Initial & Advanced Varietal & Hybrid Trial 
Twenty-five genotypes including 15 test entries and others checks were evaluated for ergot resistance. Six 
pathology checks were used for comparing disease reactions. The disease was recorded at Surat with location 
mean 39.6% (Table 7.2). There were no significant differences in ergot resistance among the entries. All the 
entries showed susceptible reactions (>30%). Top five entries were SPV 2323, SPV 2322, CSH 22 SS, SPV 
2324 and SPV 2268 [30.3 to 37.0].  

4. Downy mildew (Peronosclerospora sorghi) 
Dharwad and Coimbatore are two hot spot for sorghum downy mildew (SDM). Systemic SDM due to soil borne 
infection and local lesion due to air-borne infection occur in these locations. Four grain sorghum trials were 
evaluated for downy mildew resistance under natural conditions. Incidence of downy mildew was recorded in 
percentage. Standard method of resistance grading [i.e. R =≤5%; MR=6-10% S= 11-30%; HS=≥30%] was 
followed. During kharif 2013 the disease was reported from Dharwad. Coimbatore centre not reported any 
incidence of downy mildew this season. Location severity index (LSI) for Dharwad assessed over all the trials in 
the location indicated that disease severity was very high (LSI 14.4) (Table L3).  

Table L3. Downy mildew severity index for different trials (%) 
 Location AHT AVT IHT IVT IAVHT-SS LSI Min 

Score 
Max 

Score 
Total 
Entry 

DHARWAD 16.0 15.2 11.5 11.9 17.6 14.4 2.0 69.7 111 
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Grain sorghum 
Grain sorghum entries in four trials (9 in AHT, 9 in AVT, 26 in IHT and 22 in IVT) were evaluated for downy 
mildew resistance under natural conditions at Coimbatore (Zone I) and Dharwad (Zone II). SDM resistant QL3 
and susceptible DMS652 and H112 were used as check. Incidence of downy mildew was recorded in 
percentage. Standard method of resistance grading i.e. [i.e. R =≤5%; MR=6-10% S= 11-30%; HS=≥30%] was 
followed. Coimbatore centre not reported any incidence of downy mildew. At Dharwad location downy mildew 
incidence ranged from 11.5 to 17.6% on different trials. This indicated susceptible disease reactions of the 
entries. Ranges for mean, minimum and maximum downy mildew incidence in different trials were 11.2 to 16.0, 
2.0 to 8.1 and 43.3 to 55.0 respectively (Table S6). 
 
Table S6. All India summary results (Downy mildew, %) 

Trial details Trial names 
AHT- GS AVT- GS IHT- GS IVT GS 

Checks     
CSH 16  8.3 - 2.0 - 
CSH 23 9.3 - 2.0 - 
CSH25 8.0 - 2.3 - 
CSH30 6.7 - 3.7 - 
CSV 17 - 4.0 - 8.0 
CSV 20 - 6.3 - 5.0 
CSV 23 - 7.0 - 18.7 
CSV 27 - 7.7 - 4.7 
Local check 9.0 9.0 3.0 9.0 
DMS652  33.3 48.3 53.0 34.7 
Mean 16.0 15.2 11.2 11.8 
Minimum  6.7 4.0 2.0 8.1 
Maximum 51.0 55.0 53.0 43.3 
Five top ranked entries  CSH 30, SPH 1748, 

CSH 25, CSH 16 
Local Check [6.7 to 
9.0] 

CSV 17, SPV 2250, CSV 
20, CSV 23, SPV 2242 
[4.0 to 7.7] 

SPH 1786, CSH 
16, CSH 23, CSH 
25, Local Check 
[2.0 to 3.0] 

SPV 2296, SPV 2298, SPV 
2302, SPV 2299, SPV 2300 
[2.3 to 3.3] 

Comments Minor incidence at Coimbatore. No other centre than Dharwad reported incidence  

4.1 Advanced Hybrid Trial (AHT-GS) 
AVT-GS trial was comprised of total 16 entries. They included 4 test entries, four hybrid checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions (Table 1.4). Entries differed 
significantly on downy mildew reactions. Maximum incidence was recorded on Bulk Y (51%) and minimum on 
CSh30 (51%). Susceptible entry DMS652 recorded 33.3% incidence. SPH1748 were moderately resistant and 
others were susceptible to SDM. Top five entries were CSH 30, SPH 1748, CSH 25, CSH 16 and DSV6 [6.7 to 
9.0%]. 

4.2 Advanced Varietal Trial (AVT-GS) 
Number of total entries in AVT-GS was 16. They included 4 test entries, four varietal checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions (Table 2.3). Maximum 
downy mildew was recorded on Bulk Y (55%) and minimum on PC5 (4%). Susceptible entry DMS652 recorded 
48.3% incidence. Entries differed significantly in downy mildew reactions. SPV 2250 was resistant and other test 
entries and yield checks were moderately resistant to SDM (<11.0%). 

4.3 Initial Hybrid Trial (IHT-GS)  
Number of total entries in IHT-GS was 13. They included four test entries, four hybrid checks, one local check 
from respective centre and four pathology checks for comparing disease reactions (Table 3.3). Maximum downy 
mildew was recorded on DMS652 (53%) and minimum on CSH23 (2%). Entries differed significantly. Six entries 
were at par with the checks CSH16, CSH23 and CSH 25 (2%). Top five entries were SPH1786, CSH16, CSH23, 
CSH 25, Local Check [2.0 to 3.0] 
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4.4 Initial Varietal Trial (IVT-GS) 
Number of total entries in IHT-GS was 31. They included 21 test entries, four hybrid checks, one local check from 
respective centre and five pathology checks for comparing disease reactions (Table 4.3). Susceptible entry 
DMS652 recorded 48.3% incidence. Entries differed significantly in SDM reaction. Six entries were resistant 5 
moderately resistant and rest were susceptible to downy mildew. Top five entries were SPV2296, SPV2298, 
SPV2302, SPV2299 and SPV2300 [2.3 to 3.3].  

Forage sorghum 
Forage sorghum trials were not allotted to Dharwad for testing downy mildew resistance.  

Sweet sorghum  
Twenty five genotypes including 15 test entries, 3 checks and seven pathology checks were evaluated against 
downy mildew under sick plot conditions in Dharwad. The incidence was recorded in percentage (where, up to 
5% resistant; 6-10% moderately resistant; 11-30% susceptible; and >30% highly susceptible).  

4.5 Initial & Advanced Varietal & Hybrid Trial 
Twenty-five genotypes including 15 test entries and others checks were evaluated for ergot resistance. Six 
pathology checks were used for comparing disease reactions. The disease was recorded at Dharwad with 
location mean 17.6% (Table 7.2). Susceptible entry DMS652 recorded 48.3% incidence. There were significant 
differences in SDM resistance among the entries. Top five entries were SPV 2324, CSV24SS, SPV 2196, 
SPV2323 and CSH 22 SS [3.0 to 8.7%].  

5. Foliar diseases  
Economic significance of foliar disease varies with location, prevailing environmental conditions, cropping season 
and type of sorghum grown (grain, forage and sweet sorghum). Foliar diseases destroy active leaf area required 
for photosynthesis, adversely affect accumulation of sugar in stalk and thus interfere with the quantity and quality 
of fodder. Most of the foliar diseases of grain sorghum also occur in forage and sweet sorghum. Anthracnose, 
leaf blight, rust, zonate leaf spot and few other leaf diseases occurs almost regularly either in moderate or severe 
form in various parts of India. Foliar diseases are more seen on forage sorghum as they are purple type than 
grain sorghum which are mostly tan type. 
 
Location severity index (LSI) for different diseases indicated that anthracnose severity was high at Pantnagar 
and moderate at Surat and low at Udaipur and Coimbatore (Table L4). Zonate leaf spot was moderate at 
Udaipur, Pantnagar and Coimbatore and low at Dharwad and Surat. Leaf blight incidence was moderate at 
Udaipur, Coimbatore, Parbhani and Surat. Rust incidences during this season were sporadic and low and 
recorded only in Parbhani, Dharwad and Udaipur. Low incidence of grey leaf spot was reported from Akola, 
Parbhani and Udaipur. Sporadic incidence of tar spot was recorded only from Udaipur and sooty stripe only from 
Akola. Minor incidence of rough leaf spot was there in Akola and Parbhani.   

Table L4. Foliar disease severity index for different locations 
Anthracnose AHT-GS AVT-

GS 
IHT-
GS 

IVT-
GS 

IAVHT-
SS 

AVT-SC IAHT-
MC 

LSI Max 
Score Total Entry 

UDA 2.5 2.5 2.6 2.5 3.2 2.8 3.1 2.7 7.3 156 
PAN 5.5 5.5 5.0 5.4 5.3 4.3 4.5 5.2 6.7 156 
COI 1.5  1.9 1.6  2.1 2.3 1.9 5.0 107 
DHA – –  – – – – – – –  –
PAR – –  – – – – – – –  –
SUR 3.5 3.5 4.4 4.0 4.5 4.2 4.2 4.0 6.0 156 
Zonate Leaf spot          
UDA 1.3     4.5 4.6 3.4 7.3 70 
PAN 3.8 4.7 4.2 4.5 4.4 3.6 3.7 4.2 5.3 156 
COI 4.1       4.1 5.0 18 
DHA 3.1 3.6 3.6 3.2    3.4 4.5 80 
PAR – –  – – – – – – –  –
SUR      3.3 3.3 3.1 3.7 52 
Leaf Blight          
UDA 2.1 2.8 2.7 2.4 3.5 2.1 2.2 2.5 6.3 156 
PAN          
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Anthracnose AHT-GS AVT-
GS 

IHT-
GS 

IVT-
GS 

IAVHT-
SS 

AVT-SC IAHT-
MC 

LSI Max 
Score Total Entry 

COI 2.2  2.4 1.8  2.3 2.2 2.3 4.7 107 
DHA – –  – – – – – – –  –
PAR 2.1 2.0  2.0 1.8   2.0 5.0 91 
SUR 3.2 3.8 3.6 4.2 4.2 4.0 3.8 3.8 5.0 156 
 

Forage sorghum 

5.1 Initial & Advanced Varietal & Hybrid Trial (Single cut) 
The trial consisted of 27 entries that included 16 test entries three checks CSH13, CSV21F and CSV30F, one 
local check and seven pathology checks (Table 5.2 & 5.3). 

Table S11. All India summary results-IAVHT-Single cut (Foliar diseases, 1-9 scale) 
Trial details Foliar diseases 
IVHT-SC Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSH 13 5.1 4.8 2.8 
CSV 21F 5.9 5.2 3.6 
CSV 30F 6.3 5.9 4.1 
Local check 7.3 6.7 3.1 
Bulk Y 4.5 3.9 3.8 
B58586  6.3 6.6 2.9 
Kekri Local (S) 6.3 5.7 2.4 
PC5 (R) 5.0 4.5 2.8 
Mean 5.5 5.0 3.3 
Minimum  4.2 3.8 1.8 
Maximum 8.0 7.0 6.0 
Five top ranked entries  SPV 2317, SPV 2316, SPV 

2313, SPH 1795, SPH 1794 
[4.2-4.8] 

SPV 2316, SPV 2317, SPV 
2185, SPV 2315, SPH 1796 
[3.8-4.3] 

SPH 1797, SPH 1752 
SPV 2317, SPV 2185 
SPV 2315 [2.3-2.8] 

Locations Pant, Udai, Sura, Coim Pant, Udai, Sura Udai, Sura, Coim 
 
Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Surat (Zone I) and Coimbatore (Zone II) (Table 
5.2). Zone I: At Pantnagar and Udaipur disease pressure was high and susceptible check recorded up to 6.3. In 
Udaipur local check had 6.3 score and entries differed significantly. Out of 16 test entries 7 were resistant 4 
moderately resistant and 5 susceptible to anthracnose. At Pantnagar however, all test entries were susceptible. 
Zone II: At Coimbatore disease was low in incidence and none of the entries scored susceptible. National: 
Based on all India average entries behaved as moderately resistant to susceptible to anthracnose. Five top 
ranked entries were SPV 2317, SPV 2316, SPV 2313, SPH 1795 and SPH 1794 [4.2-4.8] and they were 
moderately resistant. 
 
Zonate leaf spot: The disease was reported from Pantnagar, Udaipur, Surat (Zone I) (Table 5.2). At Pantnagar 
all entries were susceptible due to high disease pressure, in Udaipur it was moderate incidence and in Surat 
incidence was low. The disease was not reported form zone II of forage sorghum this year. National: Based on 
all India average, 12 entries behaved as moderately resistant and 4 as susceptible to ZLS. Five top ranked 
entries were SPV 2316, SPV 2317, SPV 2185, SPV 2315 and SPH 1796 [3.8-4.3].  
 
Leaf blight: Leaf blight was recorded Udaipur, Surat (Zone I), and Coimbatore (Zone II) (Table 5.2). Zone I: In 
zone I leaf blight incidence was low and 11 test entries showed resistant reactions 5 entries (SPH1752, 
SPH1794, SPV2191, SPV2310 and SPV2311) showed moderately resistant reactions to leaf blight. Zone II: In 
zone II pressure was moderate and entries differ significantly [range, 1.0 to 7.7]. National: On national basis 
SPH 1797, SPH 1752, SPV 2317, SPV 2185and SPV 2315 [2.3-2.8] were top ranked five entries and all were 
resistant.  
 
Other leaf diseases: Minor incidence of sooty stripe in Akola, grey leaf spot in Udaipur, and rust in Udaipur and 
Parbhani were recorded (Table 5.3). 
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5.2 Initial & Advanced Varietal & Hybrid Trial (Multi cut) 
The trial consisted of 16 entries that including 8 test entries three checks SSG 59-3, CSH 20MF and CSH 24MF 
and five pathology checks (Table 6.1 & 6.2). 
 
Table S12. All India summary results-IAVHT-Multi-cut (Foliar diseases, 1-9 scale) 

Trial details Foliar diseases 
IAVHT Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSH 20MF 4.3 3.6 2.3 
CSH 24MF 3.4 3.3 1.9 
SSG 59-3 5.3 5.7 2.8 
296B (R) 3.5 4.4 2.3 
B58586 (R) 2.8 3.2 2.8 
Bulk Y 6.8 6.3 3.6 
Kekri Local (S) 6.8 6.1 4.3 
PC5 (R) 2.9 3.3 1.7 
Mean 4.3 4.3 2.9 
Minimum  2.8 2.8 1.7 
Maximum 6.8 6.3 4.3 
Five top ranked entries  SPV 2292, SPH 1700, CSH 

24MF, SPH 1768, SPV 2242 
[3.0 to 3.8] 

 SPH 1700, SPH 1769, SPH 
1768, CSH 24MF, SPV 2242 
[2.8 to 3.4] 

SPH 1700, CSH 24MF, CSH 
20MF, SPH 1768, SSG 59-3 
[1.8 to 2.8] 

Locations Pant, Udai, Sura, Coim Pant, Udai, Sura Udai, Sura, Coim, Akol 
 

Anthracnose: Anthracnose was reported from Pantnagar, Udaipur, Surat (Zone I) and Coimbatore (Zone II) 
(Table 6.1). Zone I: At Pantnagar and Udaipur disease pressure was moderate to high and susceptible check 
recorded up to 7.7 while in Surat pressure was low to medium (susceptible check Kekri Local scored 4.0). Out of 
8 test entries SPV2292 was resistant, 5 entries moderately resistant and two were susceptible. Zone II: At 
Coimbatore entries were almost free from anthracnose. National: Based on all India average entries behaved as 
moderately resistant to susceptible for anthracnose. Five top ranked entries were SPV 2292, SPH 1700, CSH 
24MF, SPH 1768 and SPV 2242 [3.0 to 3.8]. 
Zonate leaf spot: The disease was reported from Zone I of forage sorghum viz., Pantnagar, Udaipur, Surat 
(Table 6.1) and not from zone II this season. At Pantnagar location all the test entries were moderately resistant.  
But in Udaipur entry SPH1770, SPH1771 and SSG59-3 were showing susceptible. National: Based on all India 
average, SPH1700, SPH1769 were resistant, SPH1770, SPH1771 and SSG59-3 were susceptible and rest were 
moderately resistant to ZLS. Three top ranked entries were SPH 1700, SPH 1769, SPH 1768, CSH 24MF, SPV 
2242 [2.8 to 3.4].  
 
Leaf blight: Leaf blight was reported from two zones of forage sorghum viz., Udaipur, Surat (Zone I), Akola and 
Coimbatore (Zone II) (Table 6.1). Zone I: In zone I disease pressure was low at Surat and Udaipur and entries 
differed statistically in their leaf blight resistance. Zone II: In zone II pressure was moderate at Coimbatore and 
entries differ significantly [range, 2.0 to 6.0]. National: Based on all India average entries behaved as resistant or 
moderately resistant to LB. Five top ranked entries were SPH 1700, CSH 24MF, CSH 20MF, SPH 1768, SSG 
59-3 [1.8 to 2.8].  
 
Other leaf diseases: Minor incidence of sooty stripe in Akola, and rust in Udaipur were recorded (Table 6.2). 

Sweet sorghum  

5.3 Initial & Advanced Varietal & Hybrid Trial 
Twenty five genotypes including 15 test entries, 3 checks and seven pathology checks were evaluated against 
foliar diseases at hot spot locations under natural conditions. They were evaluated at Pantnagar, Udaipur, Palem 
(Zone I), Parbhani, Akola and Surat (Zone II) against foliar diseases (Table 7.1 & 7.3).  
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Table S13. All India summary results-IAVHT-Sweet sorghum (Foliar diseases, 1-9 scale) 
Trial details Foliar diseases 
IAVHT-SS Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSH 22 SS 4.9 3.7 1.8 
CSV 19 SS 5.7 4.4 2.0 
CSV 24SS 5.8 4.7 2.7 
296B - 4.3 2.7 
Bulk Y 5.9 4.8 2.7 
B58586 (R) 3.7 3.0 1.7 
Kekri Local (S) 8.2 6.4 5.2 
PC5 (R) 4.1 3.5 1.7 
Mean 5.5 4.4 2.6 
Minimum  3.7 3.0 1.7 
Maximum 8.2 6.4 5.2 
Five top ranked entries  SPV 2196, SPV 2322, SPV 2268, 

SPV 2320, CSH 22 SS [4.3-4.9] 
CSH 22 SS, SPH 1755, SPH 
1754, SPV 2268, SPV 2196 [3.7-
4.1] 

CSH 22 SS, CSV 19 SS, SPH 
1755, SPV 2321, SPV 2324 [1.8-
2.2] 

Locations Pant, Udai, Sur Pant, Udai, Sura, Dhar Udai, Sur 

 
Anthracnose: Anthracnose was reported from Pantnagar, Udaipur and Surat (Table 7.3). The disease was 
severe in Pantnagar and moderate in Udaipur and Surat. Susceptible check Kekri local scored 4.3 to 9.0 on a 
scale of 1-9 over locations and entries differed significantly. Surat data was not considered for national average 
as disease was low on susceptible check. Based on all India average all entries were moderately resistant. Top 
five entries were SPV 2196, SPV 2322, SPV 2268, SPV 2320 and CSH 22 SS [4.3-4.9]. 
 
Zonate leaf spot: ZLS was reported from Pantnagar, Udaipur Dharwad and Surat (Table 7.3). The disease was 
severe in Pantnagar and moderate in Udaipur and Dharwad and low in Surat. Susceptible check Kekri local 
scored 3.3 to 8.0 on a scale of 1-9 over locations and entries differed significantly. Surat data was not considered 
for national average as disease was low on susceptible check. Based on all India average five entries were 
moderately resistant and rest were susceptible. Top five entries were CSH 22 SS, SPH 1755, SPH 1754, SPV 
2268 and SPV 2196 [3.7-4.1]. 
 
Leaf blight: LB was reported from Udaipur and Surat (Table 7.3). The disease was low to medium both the 
locations. Susceptible check Kekri local scored 4.0 to 6.3 on a scale of 1-9 over locations and entries differed 
significantly. Based on all India average all entries were resistant to moderately resistant for LB. Top five entries 
were CSH 22 SS, CSV 19 SS, SPH 1755, SPV 2321, SPV 2324 [1.8-2.2]. 
 
Other leaf diseases: Minor incidence of grey leaf spot was recorded in Udaipur on few sweet sorghum entries. 

Grain sorghum 
Grain sorghum entries in four trials (9 in AHT, 9 in AVT, 26 in IHT and 22 in IVT) were evaluated for foliar 
disease resistance under artificial/natural conditions in hot spots (Udaipur,  Pantnagar and Surat) and other 
locations. The diseases were scored on 1-9 rating scale in Zone I (Udaipur, Pantnagar Palem & Coimbatore) and 
Zone II (Akola, Parbhani, Surat & Dharwad).  

 
Table S7. All India summary results-AHT (Foliar diseases, 1-9 scale)  

Trial details Foliar diseases 
AHT Anthracnose Zonate Leaf spot Leaf blight 

Checks    
CSH 16 4.1 3.7 2.6 
CSH 23 4.5 3.4 2.8 
CSH 25 4.1 3.5 3.4 
CSH 30 3.9 4.4 2.8 
Local Check 5.7 3.8 4.1 
296B (R) 3.6 4.8 1.9 
Bulk Y 5.5 3.1 3.7 
B58586  3.4 5.2 2.1 
Kekri Local (S) 6.0 3.3 3.3 
PC5 (R) 3.8 3.7 2.1 
Mean 4.4 3.8 3.0 
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Trial details Foliar diseases 
AHT Anthracnose Zonate Leaf spot Leaf blight 

Minimum  3.0 3.1 2.0 
Maximum 6.0 5.2 4.1 
Five top ranked entries  CSH 30, CSH 25, CSH 16 

SPH 1736, SPH 1748 [3.9-4.3] 
SPH 1736, CSH 25, SPH 1724, 
SPH 1748 [3.3-3.5] 

SPH 1737, CSH 16, CSH 23, 
CSH 30, SPH 1736 [ 2.4-3.0] 

Location considered Pant, Udai, Coim, Surat Pant, Udai, Dhar, Surat Udai, Coim, Surat 

5.4 Advanced Hybrid Trial (AHT-GS) 
AVT-GS trial was comprised of total 16 entries. They included 4 test entries, four hybrid checks, one local check 
from respective centre and seven pathology checks for comparing disease reactions. (Tables 1.3 & 1.4).  
 
Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone I) and Surat (Zone II) (Table 
1.3). Zone I: In zone I disease pressure was high at Pantnagar and Coimbatore and low at Udaipur. All entries 
showed moderately resistant reactions (except Local checks which were susceptible). Zone II: At Surat all the 
entries behaved at par and showed resistant to moderately resistant reaction [range, 2.0 to 4.7]. National: Based 
on all India average all the entries behaved moderately resistant to anthracnose. Five top ranked entries were 
CSH 30, CSH 25, CSH 16, SPH 1736, SPH 1748 [3.9-4.3].  
 
Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur (Zone I) Dharwad and Surat (Zone II) (Table 
1.3). Disease pressure was high in zone I and moderate in zone II. Entries did not differ significantly on 
resistance. Based on all India average, all the entries behaved as moderately resistant to ZLS. The top ranked 
entries were SPH1736, CSH25, SPH1724 and SPH1748 [3.3-3.5]. 
 
Leaf blight: Leaf blight was recorded at Coimbatore, Udaipur (Zone I), and Surat (Zone II) (Table 1.4). In zone I 
disease pressure was moderate at Udaipur and SPH1737 and CSH16 were resistant and others were 
moderately resistant. In zone II pressure was moderate where CSH23 and CSH30 were resistant and test entries 
ranged from 3.3 to 4.3]. On national basis SPH 1737, CSH 16, CSH 23, CSH 30, SPH 1736 [2.4-3.0] were top ranked 
five entries and all were resistant.  
 
Other leaf diseases: Minor incidence of grey leaf spot in Udaipur and Parbhani, and rust in Dharwad were 
recorded on few entries (Table 1.3 to 1.4). 

5.5 Advanced Varietal Trial (AVT-GS) 
The trial comprised of 16 entries. They included 4 test entries, four varietal checks, one local check from 
respective centre and seven pathology checks for comparing disease reactions (Tables 2.1, 2.3 & 2.4).  
 
Table S8. All India summary results-AVT (Foliar diseases, 1-9 scale) 

Trial details Foliar diseases 
AVT Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSV 17 3.4 3.4 2.0 
CSV 20 3.4 3.4 2.1 
CSV 23 3.6 3.6 2.2 
CSV 27 3.7 3.7 2.2 
Local Check 5.1 5.1 3.2 
296B (R) 3.5 3.5 1.4 
Bulk Y 4.7 4.7 2.2 
B58586 3.3 3.3 1.9 
Kekri Local (S) 6.2 6.2 2.6 
PC5 (R) 3.0 3.0 2.0 
Mean 3.8 3.8 2.1 
Minimum  3.0 3.0 1.5 
Maximum 6.2 5.5 3.2 
Five top ranked entries   SPV 2165, CSV 17, CSV 20, 

SPV 2250, SPV 2242 [3.2-3.5] 
SPV 2250, SPV 2165, SPV 
2242, CSV 27, CSV 23 [3.1-
3.4] 

SPV 2165, SPV 2242, CSV 17, 
SPV 2250, CSV 20 [1.7-2.1] 

Locations Udai, Pant, Coim, Sura Udai, Pant, Dhar, Sura Udai, Parb, Sura 
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Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur and Coimbatore (Zone I) and Surat (Zone II) 
(Table 2.4). Zone I: At Pantnagar disease pressure was high and all entries were susceptible. Based on zone I 
average all test entries were moderately resistant.  Zone II: At Surat the entries showed significant difference but 
incidence was quite low [range 1.0 to 3.7] and not considered. National: Based on all India average entries 
behaved as moderately resistant. Five top ranked entries were SPV2165, CSV17, CSV20, SPV2250 and 
SPV2242 [3.2-3.5]. 
 
Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur (Zone I) Surat and Dharwad (Zone II) (Table 
2.4). In all locations entries differ significantly on resistance but Pantnagar data was considered as disease 
pressure adequate. Based on all India average, all the entries behaved as moderately resistant to ZLS. Five top 
ranked entries were SPV2250, SPV2165, SPV2242, CSV27 and CSV23 [3.1-3.4] 
 
Leaf blight: Leaf blight was recorded Udaipur (Zone I), Parbhani and Surat (Zone II) (Table 2.1). Disease 
incidence was low in all the above locations. There were no significant difference among the entries in leaf blight 
reactions and all entries showed as resistant.  
 
Other leaf diseases: Minor incidence of grey leaf spot was recorded in Parbhani and Udaipur (Table 2.3) and 
rust in Dharwad. 

5.6 Initial Hybrid Trial (IHT-GS)  
Number of total entries in IHT-GS was 31. They included 21 test entries, four hybrid checks, one local check from 
respective centre and five pathology checks for comparing disease reactions. Data on leaf disease are given in 
tables 3.2, 3.3 & 3.4. 
 
Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone I) and Surat (Zone II) (Table 
3.4). Zone I: At Pantnagar disease pressure was high and all the entries were susceptible. Considering zone I 
average all entries were moderately resistant and statistically non-significant. Zone II: At Surat the entries were 
significantly different [range 1.8 to 3.0] and all gave resistant reactions. National: Based on all India average 
entries behaved as moderately resistant to anthracnose. Five top ranked entries were CSH16, SPH1793, 
CSH25, CSH30 and SPH1786 [3.1 to 3.4]. 

 
Table S9. All India summary results-IHT (Foliar diseases, 1-9 scale) 

Trial details Foliar diseases 
IHT Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSH 16 3.1 2.9 2.1 
CSH 23 3.4 3.8 2.3 
CSH 25 3.3 3.0 2.4 
CSH 30 3.3 3.5 2.2 
Local Check 5.1 4.5 3.4 
296B (R) 3.9 4.7 2.6 
Bulk Y 5.5 5.4 2.4 
B58586 (R) 3.3 3.3 2.6 
Kekri Local (S) 5.7 5.6 3.3 
Mean 3.8 3.6 2.5 
Minimum  3.1 2.9 1.8 
Maximum 5.5 5.6 3.5 
Five top ranked entries  CSH 16, SPH 1793, CSH 25, 

CSH 30, SPH 1786 [3.1 to 3.4] 
CSH 16, CSH 25, SPH 1788, 
SPH 1792, SPH 1790 [2.9-3.1] 

SPH 1778, SPH 1783, SPH 1789, 
SPH 1791, SPH 1792 [2.1 to 2.9] 

Locations Pnat, Udai, Coim, Sura Pnat, Udai, Dhar, Sura Udai, Coim, Parb, Sura 
 
Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur (Zone I) Surat and Dharwad (Zone II) (Table 
3.4). Except Surat location disease pressure was moderate in all location and entries differ significantly on 
resistance. Based on all India average, all the entries behaved as resistant to moderately resistant for ZLS. Five 
top ranked entries were CSH 16, CSH 25, SPH 1788, SPH 1792, SPH 1790 [2.9-3.1]. 
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Leaf blight: Leaf blight was reported from Udaipur, Coimbatore (Zone I) Parbhani and Surat (Zone II) (Table 
3.4). Entries differed significantly at Udaipur and Parbhani. On national basis SPH 1778, SPH 1783, SPH 1789, 
SPH 1791, SPH 1792 [2.1 to 2.9] were top ranked five entries and all showed resistant reactions.  
Other leaf diseases: Minor incidence of sooty stripe in Parbhani and grey leaf spot in Parbhani and Udaipur 
were recorded (Table 3.2 to 3.3). 

5.7 Initial Varietal Trial (IVT-GS) 
Number of total entries in IVT-GS was 27. They included 17 test entries, four varietal checks, one local check 
from respective centre and five pathology checks for comparing disease reactions. Data on leaf disease are 
given in tables 4.3, 4.4 & 4.5. 
 
Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone I) and Surat (Zone II) (Table 
4.4). Zone I: At Pantnagar al entries including local checks were susceptible due to high disease pressure. Mean 
reactions in zone I for all entries were moderately resistant. Zone II: At Surat the entries showed statistically 
different reactions and all showed resistance [Susceptible Kekri local scored 5.3). National: Based on all India 
average entries behaved as resistant to moderately resistant for anthracnose. Five top ranked entries were SPV 
2299, SPV 2302, SPV 2295, SPV 2294 and SPV 2309 [3.0-3.1]. 
 
Zonate leaf spot: The disease was recorded in Pantnagar (Zone I) Surat and Dharwad (Zone II) (Table 4.4). In 
zone I three entries (SPV2297, SPV2303 and Local Check) were susceptible and rest were moderately resistant. 
In zone II all showed resistant reactions. Based on all India average, all the entries behaved as moderately 
resistant to ZLS. Five top ranked entries were SPV 2304, SPV 2302, CSV 23, SPV 2295, SPV 2309 [3.0-3.2]. 

 
Table S10. All India summary results-IVT (Foliar diseases, 1-9 scale) 
Trial details Foliar diseases 
IVT Anthracnose Zonate Leaf spot Leaf blight 
Checks    
CSV 17 3.3 3.3 2.6 
CSV 20 3.7 3.4 2.3 
CSV 23 3.8 3.2 2.3 
CSV 27 3.6 3.6 2.7 
Local Check 5.3 4.3 2.8 
296B (R) 3.1 3.8 1.7 
Bulk Y 4.5 5.2 2.4 
B58586 3.5 3.1 1.7 
Kekri Local (S) 5.9 5.5 2.9 
PC5 (R) 3.3 3.0 2.1 
Mean 3.6 3.7 2.4 
Minimum  3.0 3.0 1.7 
Maximum 5.9 5.5 3.0 
Five top ranked entries  SPV 2299, SPV 2302, SPV 2295, 

SPV 2294, SPV 2309 [3.0-3.1] 
SPV 2304, SPV 2302, CSV 23, 
SPV 2295, SPV 2309 [3.0-3.2] 

SPV 2301, SPV 2296, SPV 
2295, SPV 2297, SPV 2304 
[1.7-2.3] 

Locations Pant, Udai, Coim, Sura Pant, Udai, Dhar, Sura Udai, Coim, Parb, Sura 
 
Leaf blight: Leaf blight was recorded Udaipur, Coimbatore (Zone I), Parbhani and Surat (Zone II) (Table 4.5). In 
both zones leaf blight was low to moderate in severity and most of the entries showed resistant to moderately 
resistant reactions. On national basis SPV 2301, SPV 2296, SPV 2295, SPV 2297 and SPV 2304 [1.7-2.3] were 
top ranked five entries (all were resistant).  
 
Other leaf diseases: Minor incidence of sooty stripe in Akola, rough leaf spot in Parbhani and grey leaf spot in 
Parbhani and Udaipur, were recorded (Table 4.3 & 4.5). 

6. National grain mold nursery-II 

 Objective of this study was to monitor stability of grain mold resistance in newly identified and known sources 
and study pathogen population across locations. Eleven entries promoted last season and contributed by various 
centres along with two released hybrid and two varieties and four grain mold resistant and susceptible checks 
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were evaluated at grain mold hot spots like Akola, Dharwad, Hyderabad and Surat for second season (NGN-II). 
Field experiment was conducted in RBD with 3 replications. Each test entry was sown in two rows of 4 m long 
and 45 cm apart. Grain mold was scored following 1 to 9 rating scale on grains on panicle and on threshed 
grains. Other grain mold related characters like days to flowering, plant height, panicle compactness, glume 
cover, fungal load etc were recorded. Results are presented in Tables 8.1, 8.2 & 8.3. Entries GMR156-1, 
GMR166-1, GMR84-2, CSV20, SU 1363 and GMR124 were resistant for PGS and TGS. Entries AKMGR 104, R 
10-MP 13, GMR156-1, PSVGS106, SU 1363 and GMR124-1 recorded less than 20% Fusarium and less than 
15% Curvularia infection. Top ten promising test entries for different grain mold characters are given below; 

Table S14. Promising entries in NGN-II 
PGS ≤3.0 TGS <≤3.0 Fusarium Curvularia Seed weight Frequency Top five entries 
B58586 
GMR156-1 
GMR166-1 
CSV20 
GMR84-2 
SU 1363 
GMR124-1 

B58586 
GMR156-1 
GMR84-2 
GMR166-1 
GMR124-1 
CSV20 
AKMGR 104 
SU 1363 
GMR83-1 
PSVGS106 

CSV17 
GMR166-1 
AKMGR 104 
B58586 
R 10-MP 13 
CSH23 
AKMGR 101 
CSV20 
GMR84-2 
GMR156-1 

SU 1363 
GMR124-1 
GMR156-1 
PSVGS106 
GMR83-1 
AKMGR 104 
R 10-MP 13 
B58586 
CSV20 
GMR166-1 

SGMRN 12-3-1 
Bulk Y 
GMR84-2 
IS25070 
R 10-MP 13 
AKMGR 101 
CSH16 
GMR83-1 
CSH23 
GMR156-1 

GMR156-1(5) 
B58586(4) 
GMR84-2 (4) 
GMR166-1(4) 
CSV20(4) 
GMR83-1(3) 
GMR124-1(3) 
AKMGR 104(3) 
SU 1363(3) 
R 10-MP 13(2) 
PSVGS106(2) 
CSH23(2) 
AKMGR 101(2) 

GMR156-1 
B58586 
GMR84-2 
GMR166-1 
CSV20 

For study of pathogen population on immature grain spikelet containing tender grains were sampled at 10 days 
after 50% anthesis from five genotypes including 4 grain mold checks (B58586, IS25070, 296B and Bulk Y) and 
one local check. Samples were received from Dharwad, Akola, and Surat. From each entry at least 4 to 5 
panicles were sampled, pooled and immediately sent to DSR Hyderabad for fungal analysis. Mean Fusarium 
infection was lowest in Surat (8.4%) and highest at Dharwad (27.2%) (Table S15). Mean Curvularia infection was 
lowest in Dharwad (3.2%) and highest in Akola (17.4%). Among other fungi Aspergillus, Penicillium and 
Alternaria spp. was prominent. (Table S15). Among genotypes Fusarium infection was lowest in SU1363 (2.3%) 
and Curvularia in CSH16. 

Table S15. Fungal infection on immature sorghum seed (%) at different locations and genotypes 
Entry Fusarium spp. Curvularia spp. Aspergillus spp. Penicillium spp. 

DHA SUR AKO Av DHA SUR AKO Av DHA SUR AKO Av DHA SUR AKO Av 
SGMRN 12-3-1 12 0 5 5.7 3 0 8 3.7 2 0 6 2.7 0 0 30 10.0 
AKMGR 101 6 50 24 26.7 0 1 8 3.0 1 50 4 18.3 0 50 3 17.7 
AKMGR 104 31 9 16 18.7 0 50 39 29.7 1 25 14 13.3 1 50 14 21.7 
R 10-MP 13 10 22 20 17.3 3 15 4 7.3 1 0 9 3.3 0 0 0 0.0 
SU 1363 0 0 7 2.3 0 0 33 11.0 0 0 6 2.0 0 0 4 1.3 
GMR83-1 25 3 38 22.0 6 0 0 2.0 2 0 3 1.7 0 0 0 0.0 
GMR84-2 22 0 7 9.7 5 0 6 3.7 7 0 0 2.3 2 0 1 1.0 
GMR124-1 26 0 44 23.3 2 0 38 13.3 0 0 3 1.0 0 25 2 9.0 
GMR156-1 31 0 1 10.7 2 0 4 2.0 0 0 0 0.0 0 0 5 1.7 
GMR166-1 51 2 0 17.7 7 0 6 4.3 2 0 0 0.7 0 0 0 0.0 
PSVGS106 19 0 8 9.0 0 0 37 12.3 1 0 7 2.7 0 0 12 4.0 
CSV17 50 0 6 18.7 0 0 57 19.0 2 0 1 1.0 0 0 13 4.3 
CSV20 0 1 8 3.0 0 50 2 17.3 0 0 2 0.7 0 0 22 7.3 
CSH16 30 16 5 17.0 0 0 5 1.7 1 0 9 3.3 0 0 22 7.3 
CSH23 39 8 15 20.7 2 13 11 8.5 0 50 10 20.0 0 0 7 2.3 
B58586 4 0 10 4.7 22 0 0 7.3 10 0 3 4.3 0 0 2 0.7 
IS25070 6 0 15 7.0 5 0 0 1.7 0 0 0 0.0 0 0 0 0.0 
Bulk Y 72 28 10 36.7 0 74 45 39.6 0 25 3 9.3 0 64 3 22.4 
296B 82 20 14 38.7 4 5 27 12.0 2 0 17 6.3 0 0 36 12.0 
Loc. mean 27.2 8.4 13.3 16.3 3.2 10.9 17.4 10.5 1.7 7.9 5.1 4.9 0.2 10.0 9.3 6.5 

7. National grain mold nursery-I 

Nineteen entries contributed by various centres were evaluated along with grain mold resistant and susceptible 
checks at grain mold hot spots like Palem, Parbhani and Hyderabad (NGN-I). Field experiment was conducted in 
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RBD with 3 replications. Each test entry was sown in two rows of 4 m long and 45 cm apart. Grain mold was 
scored following 1 to 9 rating scale on grains on panicle and on threshed grains. Other grain mold related 
characters like days to flowering, 100 seed weight and fungal load etc were recorded. Results are presented in 
Tables 9.1. Entries GMN14-6 was resistant and GMN14-7, GMN14-9, PSVGS316, PSVGS105, GMN14-3 and 
GMN14 were moderately resistant and highly promising for grain mold resistance.  

8. Pest and disease resistant nursery 

Objective of this study was to identify combined resistance for grain mold and shoot fly in newly identified and 
known sources of resistance. Four locations (Dharwad, Akola, Udaipur and Hyderabad) for evaluation for 
diseases resistance and four (Udaipur, Akola, Dharwad, Hyderabad) for pest resistance were chosen. 
Experiments were conducted for second season using 15 entries that included 7 test entries and 8 checks for 
pests and disease resistance. The test entries were scored for grain mold and other diseases by pathologist and 
for shoot fly by entomologist using standard procedures. Pathological results are presented in Table 10.1 & 10.2. 
Out of these entries three were resistant to grain mold (GMR 156, B58586 and IS 18551 score<3.0) and others 
were moderately resistant. All the entries (except RSSV9, GMR308 and SUENT13) were moderately resistant to 
anthracnose.  

9. Field monitoring of virulence for anthracnose  

Objective of this study is to characterize the virulence spectrum of the anthracnose pathogen in hot spots. 
Pathogenic variability of 15 isolates of Colletotrichum graminicola collected from different localities in 
Uttarakhand was studies on the basis of differential reactions on foliage of sorghum cultivars. Total ten sorghum 
lines were used. Five differential lines from Udaipur viz., IRAT 204, IS 18442, IS 8354Kekri local and IS 3089 and 
three from Pantnagar viz., CSV 21F, PC1002 and R Local were obtained for this study. Plants were inoculated 
with pathogen infested sorghum grains (2-3 grains) by placing them into the whorl of 20 days old plants. Disease 
severity was recorded in 1 to 9 scale at boot leaf emergence and soft dough stage. Average disease reactions of 
the two observations were used for determining disease reaction. During 2014-15 out of 15 isolates two isolates 
(CgD and CgE) could develop susceptible reaction on Pant Chari-5 while all other isolates developed moderately 
resistant reactions. All other sorghum lines produced susceptible to highly susceptible disease reaction against 
all the isolates.  

Anthracnose reactions of nine isolates on nine sorghum lines for consecutive three years (2012-13 to 2014-15) 
are pooled and presented in Table 11.1. Results revealed that susceptibility of few sorghum lines have been 
changed to few Colletotrichum graminicola isolates over the years. CSV21F and IRTA204 lines which were 
resistant or moderately resistant to CgA, CgB, CgD and CgL isolates during 2012, showing susceptible reactions 
during 2014 (Table 11.1). New resistant lines are to be introduced for virulence analysis. 

10. Publications and recognitions  
The group was involved in publishing 22 articles including five journal papers and 17 other publications during 
2014. Scientists from different centres participated in national and international symposia. Dr RN Bunker form 
Udaipur centre received the best poster award in an international symposium. List of publications is given below. 

A) Journal articles 

1. Basha SA, Begum AS and Raghavendra G. (2014). Effect of Annona muricata, Abutilon indicum and Evolvulus 
alsinoides extract on spore germination of sorghum grain mold fungi. International journal of Bioresource and Stress 
Management 5(1): 102-106.  

2. Das IK, Govardhan C, and Patil JV (2014). Milk stage kernel infection frequency and its relationship with grain mold 
development in sorghum. Indian Journal of Plant Protection 42(4): 389-397. 

3. Purohit J, Singh Y, Gupta N. and Holeyachi PB. (2014). Evaluation of fungicides against Gloeocercospora sorghi 
causing zonate leaf spot of sorghum. Bioinfolet 11 (2A): 292-294. 

4. Rekha and Singh Y. (2014). Screening of sorghum germplasm for resistance to anthracnose caused by Colletotrichum 
graminicola. International Journal of Basic and Applied Agricultural Research 12 (1): 144-146. 

5. Singh, V. and Singh Y. (2014). Screening of sorghum germplasm against Exserohilum leaf blight. Trends in Biosciences 
7 (16): 2087-2089. 
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sorghum entries for insect pest resistance. National symposium on plant disease management for food security held on 
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5. Narayana YD and Shamrao J. (2014).  Impact and economic loss in sorghum due to grain mold disease in Northern 
Karnataka. National Symposium on “Plant Diseases: New Perspectives and Innovative Management Strategies” 11 - 12 
December, 2014, University of Agricultural Sciences Dharwad, Karnataka. 

6. Narayana YD and Shamarao J. (2014).  Evaluation of bio-efficacy of  Fluxopyroxad + Epoxiconazole 62.5g/l EC (Adexar 
125g/l w/v EC)  against rust disease on sorghum. National Symposium on “Plant Diseases: New Perspectives and 
Innovative Management Strategies” 11 - 12 December, 2014, University of Agricultural Sciences Dharwad, Karnataka. 

7. Vinod Sharan, Garima Sharma, Meena Yadav, Manju Kumary, Ameta OP, Mahala MK, Anil Vyas, Bunker RN and 
Sharma  SS. (2014). Biomaterial based nanoantifungal bformulation for plant protection. Paper presented in International 
conference on changing scenario of pest problems in agri-horti ecosystem and their management, held at RCA, 
Maharana Pratap University of Agriculture and Technology, Udaipur from 27-29 Nov 2014.   
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plant disease management for food security held on 9-11 November 2014 at PDKV Akola. Abstr. 74p. 

12. Vyavhare GF, Gahukar HS, Kalpande VV, Ghorade RB, Bhongale SA and Sujata D.  (2014). Effect of botanicals and 
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13. Vyavhare GF, Gahukar HS, Kalpande VV, Ghorade RB, Bhongale SA and Sujata D.  (2014). Effect of botanicals and 
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management for food security held on 9-11 November 2014 at PDKV Akola. Abstr. 75p. 
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Annexure I: Performance of the Centres 
Trial No. 1 2 3 4 5 6 7 9 10 11 12 

Sr. 
Trail/ 
Location 

AHT-
GS  

AVT- 
GS   

IHT- 
GS   

IVT- 
GS  

IAVHT-
SC   

IAVHT-
MC   

IAVHT-
SS   

NGN-
II   

PDRN   FVM GMM 

1 Parbhani Y Y Y Y Y - - - - - - 
2 Akola Y Y Y Y Y Y Y Y Y - - 
3 Dharwad Y Y Y Y - - Y Y Y - - 
4 Coimbatore Y Y Y Y Y Y - - - - - 
5 Palem Y Y Y Y - Y Y - - - Y 
6 Surat Y Y Y Y Y Y Y Y - - - 
7 Pantnagar Y Y Y Y Y Y Y - Y Y - 
8 Udaipur Y Y Y Y Y Y Y - Y Y - 
9 Hyderabad - - - - - - - Y Y - - 
Y= data received in time; ‘-‘= Trial not allotted 
 
Annexure II: Details of collaborator 
Centre Collaborator, Address 

Akola Prof.HS Gahukar, Sorghum Pathologist, Sorghum Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth 
Akola- 444104, Maharashtra 

Coimbatore Dr. Shivkumar, Head AICSIP, Tamil Nadu Agricultural University,Coimbatore-641003, Tamil Nadu 

Dharwad Dr. YD Narayana, Sorghum Pathologist, Main Sorghum Research Station, University of Agricultural Sciences, 
Dharwad-580005, Karnataka 

Palem Dr. Ameer Basha, Asst. Research Officer, Plant Pathology, ANGRAU Regional Agricultural Research Station, 
Palem-509125, Andhra Pradesh 

Pantnagar Dr. Yogendra Singh, Senior Research Officer, CAS in Plant Pathology, College of Agricultural GB Pant University of 
Agriculture &Technology, Pantnagar-263145, Uttarakhand 

Parbhani Dr. RW Deshmukh Pathologist, (Looking after pathology works in absence of Dr. V Mulekar, Pathologist), AICSIP, 
Marathawada Agriculture University, Parbhani-413722, Maharashtra. 

Solapur Dr TG Nageswar Rao, Centre for Rabi Sorghum, NH 9, Selgi, Solapur-413006, Maharashtra 

Surat Dr G R Bhandari, Pathologist, Main Sorghum Research Station, Gujarat Agricultural University, Surat-397007, 
Gujarat 

Udaipur Dr. RN Bunker, Sorghum pathologist, Rajasthan College of Agriculture, Maharana Pratap University of Agriculture 
&Technology, Udaipur-313001, Rajasthan 

 
Annexure III: Disease resistant and susceptible checks 

 Checks Grain Mold SDM Rust Anthracnose Zonate LS Leaf blight 

IS 14332 R R R R MR R 

B58586 R  R R MR R 

Bulk Y S  S  S  

296B S R R R MR R 

QL 3  R S  S  

DMS 652  S S  S  

H 112 S S S S MR S 

IS 2312   R MR S R 

Kekri Local R S S S S S 

Rampur Local R   S S  

Pant Chari    R R  

SSG 59-3   R MR S MR 

       R= resistance, S= susceptible, MR= moderately resistance 
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Appendix 1.1:  Diseases and causal organisms 
Grade Disease Causal organism 
1 Grain mold Fusarium moniliforme, J. Sheld; Curvularia lunata, Phoma  sorghina & other 
2 Downy mildew Peronosclerospora sorghi (W. Weston & Uppal ) C. G. Shaw 
3 Ergot/Sugar diseases Sphacelia sorghi Mc Rae 
4 Charcoal rot Macrophomina phaseolina Tassi. Goid 
5 Rust Puccinia sorghi Cooke 
6 Anthracnose Colletotrichum graminicola (Ces G.W. Wils ) 
7 Leaf blight Exserohilum turcicum 
8 Zonate leaf spot Gloeocercospora sorghi Bain & Edgertom ex Deighton 
9 Rough leaf spot Aschochyta sorghi  Sacc 
10 Gray leaf spot Cercosspora sorghi Ellis & Everh 
11 Sooty stripe Ramulispora sorghi (Ellis & Everh ) Olive & Lefebvre in Olive et.al. 
12 Target leaf spot Bipolaris sorghi (Sacc ) Shoemaker. 

 
Appendix 1.2: Grades for estimation of diseases 
Gran mold: Field grade/Panicle grain mold rating (PGS), Threshed grade/threshed grain mold rating (TGS)  

Severity 
Grade 

Description (% grains molded on panicle) Disease Reaction 

1 0 to <1 Highly Resistant 
2 1-5 Resistant 
3 6-10 Resistant 
4 11-20 Moderately resistant 
5 21-30 Moderately resistant 
6 31-40 Susceptible 
7 41-50 Susceptible 
8 51-75 Highly Susceptible 
9 >75 Highly Susceptible 

 
Ergot (incidence) 

Grade Description (% panicle ifected) Disease Reaction 
1 0 to <1 Highly Resistant 
2 1-5 Resistant 
3 6-10 Resistant 
4 11-20 Moderately resistant 
5 21-30 Moderately resistant 
6 31-40 Susceptible 
7 41-50 Susceptible 
8 51-75 Highly Susceptible 
9 >75 Highly Susceptible 

 
Downy mildew: Calculate in per cent term for systemically infected plants. 
 
Foliar Diseases: (anthracnose, zonate leaf spot, leaf blight, rust, sooty stripe, grey leaf spot, target leaf spot)  

Grade Description Disease Reaction 
1 No symptoms seen on the leaf and perfectly 

healthy 
Highly Resistant 

2 1-5% of the leaf area is affected by spot Resistant 
3 6-10% of the leaf area is affected by spot Resistant 
4 11-20% of the leaf area is affected by spot Moderately resistant 
5 21-30% of the leaf area is affected by spot Moderately resistant 
6 31-40% of the leaf area is affected by spot Susceptible 
7 41-50% of the leaf area is affected by spot Susceptible 
8 51-75% of the leaf area is affected by spot Highly Susceptible 
9 >75% of the leaf area is affected by spot Highly Susceptible 

 
 


