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Executive summary 
 
Pathology programme for the year 2020-21 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 116 improved breeding lines consisting of grain, forage and sweet sorghum and high bio-
mass entries were evaluated against panicle, foliar and systemic diseases in endemic areas (Dharwad, 
Coimbatore, Akola, Parbhani, Surat, Hagari, Pantnagar, Udaipur, Hisar and Ludhiana) spread over different 
sorghum growing zones. In addition to that 70 selected germplasm were evaluated for diseases resistance. Basic 
and strategic research focused mainly grain mold and anthracnose.  
Disease situations: Grain mold was predominant in Telangana and Maharashtra. Downy mildew in moderate to 
severe form was recorded in peninsular region. Sugary disease (ergot) was reported from Karnataka and Tamil 
Nadu. Among foliar diseases anthracnose, zonate leaf spot and gray leaf spot appeared in moderate to severe 
form in Pantnagar, Ludhiana, Udaipur and Hisar on forage. On grain sorghum leaf blight was severe in 
Marathwada region of Maharashtra, moderate incidence of rust in Karnataka and Tamil Nadu and Sporadic 
incidence of pokkah boeng, sooty stripe, zonate leaf spot, and gray leaf spots was also noted in various sorghum 
growing regions.  

Grain mold: Location severity index for grain mold assessed over all the trials in the location indicated that grain 
mold pressure was severe at Parbhani (6.2), moderate at Akola (4.5), low-moderate at Dharwad (3.0) and low at 
Coimbatore (1.8). Among the advanced grain sorghum hybrids SPH1942, SPH1888 and SPH1938 and among 
the varieties SPV2624 and SPV2612 were most promising and moderately resistant to grain mold. Most 
promising entries in initial grain sorghum hybrid were SPH1979, SPH1972 and SPH1978 and varieties were 
SPV2769, SPV2787 and SPV2778 (<4.0). Promising sweet sorghum entries for grain mold resistance were 
SPV2697, SPV2604, SPV2794 and SPV2790.  
Downy mildew: Eighty-seven test entries for grain and sweet sorghum consisting of five trials (AHT, AVT, IHT 
and IVT for grain and IAVHT for sweet sorghum) were evaluated for downy mildew resistance in sick-plot. 
Disease pressure was severe at Dharwad low at Coimbatore. Among the advanced entries (grain) the hybrid 
SPH1938, SPH1942 and SPH1944 and variety SPV2568 and SPV2569S were promising (<6%). Most of the 
initial hybrids and varieties of grain and sweet sorghum were moderately resistant for downy mildew resistance.  

Sugary disease/ Ergot: Low to moderate incidence of sugary disease (ergot) was recorded from Dharwad and 
Coimbatore. Incidence was highly sporadic and no significant differences were observed among the entries.  
Foliar diseases: Anthracnose, zonate leaf spot, leaf blight, rust, gray leaf spot and sooty stripe were common 
diseases on forage sorghum. Anthracnose was severe at Pantnagar (LSI 5.1 on a 1-9 scale) and moderate at 
Udaipur (3.5), Parbhani (3.9) and Hagari (3.1) and low at Ludhiana (2.7), Coimbatore (1.9), Hisar (1.7) and 
Dharwad (1.5). Zonate leaf spot was severe at Pantnagar (5.4) and low at Udaipur (2.6), Dharwad (2.6), 
Ludhiana (1.8) and Parbhani (1.6). Leaf blight was reported from many places in moderate (Parbhani 4.0) to low 
(Dharwad, Hagari, Akola and Coimbatore) severity. Low to moderate intensity of rust was reported from Dharwad 
(3.3), Coimbatore (2.3) and Parbhani (2.5). Gray leaf spot was recorded in moderate intensity from Hisar (4.1) 
and Ludhiana (3.8). Most promising entries for foliar disease resistance were; forage hybrids SPH1968, 
SPH1904, SPH1958, SPH1984 and SPH1989 and forage varieties SPV2670, SPV2669, SPV2704 and 
SPV2593; Sweet sorghum hybrid SPH1983 varieties SPV2604 and SPV2700; Grain sorghum hybrids SPH1988, 
SPH1936, SPH1938, SPH1980, SPH1974 and SPH1975 and grain varieties SPV2624, SPV2569, SPV2688, 
SPV2771, SPV2783 and SPV2769.  
Colour sorghum for disease resistance: A set of seventy colour sorghum germplasm were evaluated for grain 
mold, downy mildew and foliar disease resistance at hot spot locations for those diseases. The entries CS23, 
CS24, CS37, CS43, CS60, CS72, CS73, CS80, CS97-1, CS103 and CS128 were promising for grain mold 
resistance (<3). Entries CS004, CS81, CS33, CS95, CS29, CS36, CS112, CS133, CS02, CS60 and CS61 were 
promising for anthracnose resistance (<2.5). Promising entries for other leaf diseases were CS137, CS36, CS29, 
CS103, CS41, CS69, CS80, CS105 and CS107 (for zonate leaf spot) (<3.0); CS29, CS08, CS44, CS47, CS01, 
CS14, CS21, CS22, CS60, CS16-1, CS16-2, CS30, CS37, and CS53 (for leaf blight) (≤2.0); CS140, CS16 -2, 
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CS22, CS33, CS36, CS37, CS37-1, CS41, CS48, CS63, CS78, CS97-1, CS107 and CS112 (for rust) (≤2.0) 
CS60 has combined resistance to grain mold, anthracnose and leaf blight, CS29 for anthracnose, zonate leaf 
spot and leaf blight and CS36 for anthracnose, zonate leaf spot and rust. 

Avoidable yield loss due to grain mold: A field experiment was conducted for assessment of avoidable yield 
loss due to grain mold. Direct approach for loss assessment was followed with development of graded disease 
intensity. Results showed that grain yield was gradually decreased as mold score advanced from low of high 
grade. At Parbhani distinct disease grades were developed as mold score ranged from 2.0 to 7.5 in CSH16 and 
1.5 to 7.5 in CSH25. Corresponding grain yields (g/20 plants) were 794 & 611 in CSH16 and 915 and 739 in 
CSH25. Per cent avoidable grain yield loss varied from 19.2% (CSH25) to 30.8% (CSH16). At Akola range of 
disease grades developed was narrow as mold score varied from 4.0 to 5.5 for both CSH16 and CSH25. 
Corresponding grain yields (g/20 plants) were 880 & 460 in CSH16 and 976 and 636 in CSH25. Per cent 
avoidable grain yield loss varied from 34.8% (CSH25) to 47.7% (CSH16). Therefore yield loss varied depending 
on cultivar and location. Seed mass also decreased as the mold score increased. 

Management of foliar diseases in forage sorghum: Bio-control agents [Trichoderma asperellum from copper 
mining site-isolate 39 (Ta CMS39); T. harzianum Ranichouri isolate (Th R); and T. harzianum Pantnagar isolate 
No. 19 (Th P19)] were used either alone or in combination as seed treatment (ST) and /or foliar spray (FS). All 
the treatments significantly controlled the disease severity index. Per cent disease index for anthracnose ranged 
from 36.7 to 49.0 in PC4 and 38.2 to 49.3 in CSV32F in treatments compared to 73.4 in untreated control. For 
zonate leaf spot PDI ranged from 29.8 to 42.90 in PC4 and 30.3 to 37.7 in CSVS32F in treatments compared to 
57.9 in untreated control. Seed treatment combined with foliar spray gave better control for T. asperellum CMS39 
than only seed treatment. Among the treatments the bio-agent T. asperellum was found superior over all other 
treatments for disease control and substantially increased green fodder yield. 
Downy mildew incidence over sowing windows: There was gradual but significant increase of downy mildew 
as sowing date advances from 1st week of July to 3rd week of August. Trend was same during vegetative and 
reproductive growth stage on the cultivars CSH30 and DMS652. There was decrease in grain yield as sowing 
advances from 1st week of July to 1st

Detailed report 

 week of August which might be due to effect of downy mildew.  
Publications and recognitions: The group was involved in publishing 27 different publications including 7 
journal papers, 2 books, 3 book chapters, 4 popular article, 7 conference paper and two reports during 2020-21. 
Scientists from different centres participated in regional and national symposia. Dr. WP Rawal of MPUAT 
Udaipur received ‘Young Scientist Award’ on the occasion of "International Web Conference on Global 
Research Initiatives for Sustainable Agriculture & Allied Sciences" during 28-30 December, 2020 organized by 
the Society for Scientific Development in Agriculture & Technology, Meerut, UP. Dr. D Sudha of TNAU 
Coimbatore received ‘Beat oral presentation’ award for the paper “Trichoderma viride, potential biocontrol agent - 
Current status and Future prospects” during the ICBC international conference held on 11-12 March 2021 at 
TNAU, Coimbatore. Professor SN Chattannavar of UAS Dharwad appointed as HoD of Plant Pathology, UASD, 
acted as Member Board of Studies UAS Dharwad and examiner of Ph. D thesis for UAS Raichur apart from 
guiding M. Sc and Ph. D students as chairman. 

 

I. Disease situations 

Kharif sorghum is usually grown for grain, forage as well as sweet stalks in different parts of India that are mainly 
located in the states of peninsular India (Tamil Nadu, Karnataka & Telangana), Central and Western India 
(Maharashtra, Parts of Gujarat Madhya Pradesh and Rajasthan) and in parts of North India (Uttarakhand, Uttar 
Pradesh, Haryana and Punjab). Type of sorghum diseases and their severity differ based on the type of sorghum 
grown. Report of the survey conducted on disease incidence in farmers’ fields and in research plots at different 
sorghum growing regions in the country is given below. 
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(A) Peninsular India  

Tamil Nadu: Major diseases observed in this region were downy mildew and incidence ranged from 0–36.4% in 
farmer’s field. Grain mold was low in farmers’ field (2.3) and experimental plots. Moderate intensity of foliar 
diseases such as leaf blight, rust, anthracnose and zonate leaf spot appeared on forages as well as grain 
sorghum. Moderate incidence of ergot (7.8%) was observed in farmer’s field and experimental plots. Karnataka: 
This peninsular region generally attracts almost all the foliar and panicle diseases of sorghum. This season 
downy mildew incidence was low and grain mold incidence was low to moderate (~3.5 on 1–9 scale). Rust was 
the major foliar disease (3.8) followed by zonate leaf spot (2.8), leaf blight (2.2) and traces of anthracnose in this 
region. Telangana: Grain mold was common in this region and intensity was severe (5.0–9.0) in these areas. 
There was severe incidence of grain mold in the experimental trials as well. Incidence of foliar diseases viz., 
anthracnose and leaf blight was low. Moderate incidence of pokkah boeng was noted in the experimental plots. 

 

Fig. 1. Weather conditions at different kharif sorghum locations during 2020 

(B) Central & Western States 

Maharashtra: In Maharashtra grain mold severity was moderate to high and foliar disease incidence was  
moderate to low. In Vidarbha region including Akola, Buldana and Amravathi district grain mold incidence was 
moderate (~5). Among foliar diseases moderate to severity incidence of leaf blight (~4.5) and sooty stripe (3.3) 
was reported in farmers’ field on many local varieties and hybrids. Minor incidence of leaf blight and anthracnose 
(<2.0) was reported in experimental plots. In Marathawada region including Parbhani, Hingoli and Nanded grain 
mold incidence was moderate to high (~5) in farmers’ field. Among foliar diseases anthracnose (4.3) and leaf 
blight (3.8) were moderate and zonate leaf spot and rust appeared in low intensity (<3.0). Among other diseases 
low incidence of ergot (3.1%) and pokkah boeng (1.8%) were reported on many local varieties and hybrids in 
Parbhani and Hingoli districts. Gujarat: Grain mold, anthracnose and leaf blight incidence in different sorghum 
growing areas of this state are common. Report of disease incidence in farmers’ field was not received from 
Surat centre this season. Rajasthan: Anthracnose was severe (~5) and zonate leaf spot (2.3) and leaf blight 
(3.3) were low to moderate in incidence in Rajsamand and Udaipur districts. Sporadic incidence of pokkah boeng 
was reported. 

(C) Northern States 

Uttarakhand: Disease survey was conducted at farmers’ field in Udham Singh Nagar, Haridwar, Dehradun, and 
Nainital districts of Uttarakhand on improved and local cultivars, which were mostly grown for forage purpose. 
Anthracnose (~7.0) and zonate leaf spot (~7.5) appeared in severe forms at farmers’ field. Severity of these 
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diseases was more on local cultivars. Punjab: The region is known for sorghum as forage crop and presence of 
high humidity attracts many foliar diseases on this crop. Major leaf diseases observed were grey leaf spot (~4) 
anthracnose (~3), and zonate leaf spot (~2) where grey leaf spot was dominating. Haryana: Moderate incidence 
of gray leaf spot (4.1) and sooty stripe (3.5) was reported. Incidence of anthracnose and zonate leaf spot was 
low. 

In brief, among panicle diseases grain mold was predominant in Telangana and Maharashtra. Downy mildew in 
moderate to severe form was noted in peninsular region. Sugary disease (ergot) was reported from Karnataka, 
and Tamil Nadu. Among foliar diseases anthracnose, zonate leaf spot and gray leaf spot appeared in moderate 
to severe form in Pantnagar, Ludhiana, Udaipur and Hisar on forage. On grain sorghum leaf blight was severe in 
Marathwada region of Maharashtra, moderate incidence of rust in Karnataka and Tamil Nadu and Sporadic 
incidence of pokkah boeng, sooty stripe, zonate leaf spot, and gray leaf spots was also noted in various sorghum 
growing regions.  

 

Table S1: Summary of disease situation in sorghum growing states 

States Grain mold  Downy 
mildew  

Sugary 
Disease  

Leaf diseases Dominant foliar diseases 

Grain sorghum     
Maharashtra Moderate-severe nr nr Low-moderate Anthracnose, Leaf blight, Zonate LS 

Karnataka Low-moderate Low-
moderate 

Moderate Low-moderate Rust, Downy mildew, Leaf blight, 
Zonate LS 

Tamil Nadu Low Low Sporadic Low Rust, Downy mildew, Leaf blight, 
Anthracnose   

Telangana Severe nr Low Moderate Anthracnose, Leaf blight, Zonate LS    

Forage sorghum     
Uttarakhand nr nr nr Moderate-severe Anthracnose, Zonate LS 
Punjab nr nr nr Low-Moderate Gray LS, Anthracnose, Zonate LS 
Haryana nr nr nr Low-moderate Gray LS, Sooty stripe, Zonate LS,  

Anthracnose 
Rajasthan nr nr nr Low-moderate Anthracnose, Leaf blight, Zonate LS 

nr= not reported 
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II. Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines for resistance to major 
diseases 

Eighty-six entries including 44 grain sorghum test entries and 42 checks consisting of advanced and initial 
experimental hybrids and varieties in four trials (Advanced Hybrid Trial, Advanced Varietal Trial, Initial Hybrid 
Trial and Initial Varietal Trial) were evaluated for resistance to grain mold, downy mildew and foliar diseases in 
hot spot locations (Akola, Parbhani, Dharwad, Surat, Coimbatore, Pantnagar and Udaipur) under natural 
conditions along with susceptible and resistant checks for different diseases. 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 to severe across locations (except Coimbatore, 
where incidence was low) and foliar disease pressure was low-moderate to severe at Pantnagar and Udaipur. No 
data were received from Surat centre as all the trials were vitiated due to heavy rain after sowing.  

Table S2: Grain mold severity index for different locations (LSI) 
Location AHT 

 

AVT 

 

IHT 

 

IVT 

 

LSI Max Score Total 
obs 

 
PGS TGS PGS TGS PGS TGS PGS TGS PGS TGS PGS TGS 

 Parbhani  5.2  6.7  4.1 5.3  4.9  6.1  5.2  6.6  4.9  6.2  7.0  8.7  278 
Akola  3.8  4.8  3.2  4.2  3.5  4.7  3.4  4.4  3.5  4.5  7.0  5.7  278 
Dharwad  2.6  2.7  3.5  3.8  2.3  2.7  2.4  2.7  2.7  3.0  6.7  7.0  278 
Coimbatore  -  -  -  -  1.8  2.1  1.5  1.9  1.7  1.8  4.7  6.3  166 
Surat All trials were vitiated due to heavy rain after sowing      

 
Table S3: Foliar disease incidence in grain sorghum at different locations (1-9 scale) 

Locations PAN UDA COI DHR PAR AKO 
Anthracnose 
AHT-GS 5.0 4.3 1.8 - 4.1 - 
AVT-GS 5.5 3.1 - - 4.4 - 
IHT-GS - 3.5 - - 4.0 - 
IVT-GS - 3.0 1.9 - 4.2 - 
Zonate LS 
AHT-GS 5.2 2.1 - 2.6 - - 
AVT-GS 5.4 2.8 - 2.5 - - 
IHT-GS - 2.2 - 2.3 - - 
IVT-GS - 1.8 - - - - 
Leaf blight 
AHT-GS - 2.8 - 2.2 4.1 - 
AVT-GS - - 2.8 - 4.5 - 
IHT-GS - - - 1.9 4.3 - 
IVT-GS - 2.0 2.2 - 4.6 1.6 
Rust 
AHT-GS - - - 3.8 - - 
AVT-GS - - 2.2 - - - 
IHT-GS - - - 2.5 - - 
IVT-GS - - - - - - 

1. Advanced Hybrid Trial (AHT-GS) 

AHT-GS trial was comprised of total 21 entries. They included 10 test entries, 4 hybrid checks, one local check 
from respective centre and 6 pathology checks for comparing disease reactions.  
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Grain mold: Trials were laid at seven locations including Pantnagar and Udaipur and disease pressure was 
moderate. Pantnagar and Udaipur did not report any grain mold, and at Surat trials were vitiated. Grain mold was 
reported from five centres namely Akola, Parbhani, Dharwad, and Coimbatore. Location severity index (LSI) for 
panicle grain mold were 3.5 (Akola), 4.9 (Parbhani), 2.7 (Dharwad), and 1.7 (Coimbatore) and that for threshed 
grain mold were 4.5 (Akola), 6.2 (Parbhani), 3.0 (Dharwad), and 1.8 (Coimbatore).  
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Parbhani, Akola, Dharwad and Coimbatore. At Coimbatore incidence was low and 
sporadic so not included in analysis. PGS ranged from 1.7 to 7.0 (resistance to susceptible reaction) over 
locations. Location means were 2.8 (Akola), 5.2 (Parbhani), 2.6 (Dharwad). Entries significantly differed in PGS 
scores in all the test locations (Table 1.1). At Akola PGS range was 2.0 to 5.7, disease severity was moderate 
and the test entries were either resistant (SPH1921, SPH1942) or moderately resistant (all others). At Parbhani 
PGS ranged from 2.3 to 7.0 and the test entries SPH1888, SPH1938, SPH1941, SPH1942 were moderately 
resistant and others were susceptible. At Dharwad PGS ranged from 1.7 to 6.7, disease severity was low and 
therefore all the entries recorded resistant reactions. Pooled analysis of data for zone 2 showed that performance 
of test entries did not differ significantly from each other and all were moderately resistant to PGS. Best 
performing hybrid CSH30 scored 3.4 and all the entries were at par with it. Top ranked four test entries were 
SPH1942, SPH1888, SPH1941 and SPH1938 (3.3 to 3.9). 
Threshed grain mold score (TGS): TGS gives an indication of how much grain surface has been mold 
impacted and it is important to decide marketability of the grain. TGS was reported from Parbhani, Akola, 
Dharwad and Coimbatore. At Coimbatore incidence was low and sporadic so not included in analysis. TGS 
ranged from 2.0 to 8.7 (resistance to susceptible reaction) over locations. Location means were 4.8 (Akola), 6.7 
(Parbhani) and 2.7 (Dharwad). Entries significantly differed in TGS scores in all the locations (Table 1.1). At 
Parbhani TGS ranged from 2.3 to 8.7 and all the test entries scored susceptible (~7). At Akola TGS range was 
2.7 to 5.7 and all the test entries were moderately resistant (~5) except SPH1944 which was susceptible. At 
Dharwad TGS ranged from 2.0 to 7.0, disease severity was low and therefore all the entries recorded resistant 
reactions. Pooled analysis of data for zone 2 showed that test entries were not significantly different to TGS and 
were moderately resistant. Best performing hybrid CSH30 scored 4.6 and all the entries were at par with it. Top 
ranked four test entries were SPH1912, SPH1938, SPH1888 and SPH1942 (4.5 to 4.7). 
Downy mildew: 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. Downy mildew was reported from peninsular 
India viz., Dharwad and Coimbatore. At Coimbatore incidence was sporadic (mean 1.3%) so data was not 
considered for analysis.  At Dharwad range was 0 to 37.1% and mean incidence was 4.9%. Disease pressure 
was low-moderate and except the susceptible line DMS652 (~37%) all the entries were moderately resistant. The 
Checks CSH16, CSH25 and CSH30 recorded 0% downy mildew and the test entries SPH1938, SPH1942 and 
SPH1944 were at par with the checks (Table 1.3).  
Sugary disease or ergot: Ergot incidence was recorded in percentage (where, up to 10% resistant; 11-30% 
moderately resistant; 31-50% susceptible; and >50% highly susceptible) from Dharwad (mean 14.4%). CV was 
quite high and data should not be considered (Table 1.3).  

Foliar diseases: AHT entries were evaluated for foliar disease resistance under artificial/ natural conditions in 
hot spots (Parbhani, Akola, Dharwad, Pantnagar, Udaipur and Coimbatore) locations. The disease severity was 
scored on a 1-9 rating scale. Anthracnose and zonate leaf spot were severe in North India and leaf blight and 
rust were low to moderate in Central and peninsular India (Table S3).  

Anthracnose: Anthracnose was reported from Pantnagar, Udaipur, Coimbatore and Parbhani (Table 1.2). 
Disease pressure was moderate to severe at Pantnagar, Udaipur and Parbhani (3.0 to 6.3 on 1-9 scale) and low 
at Coimbatore (1.0 to 4.0). Disease reactions of the entries significantly differed at all the locations. The test 
entries were resistant to moderately resistant in both the zones. Top ranked test entries SPH1938 (3.1 & 3.3) and 
SPH1939 (2.7 & 3.3) were resistant at both the zones and were at par with best hybrid check CSH35 [3.4 & 4.0].  
Zonate leaf spot: Zonate leaf spot was reported from Pantnagar, Udaipur and Dharwad (Table 1.2). Disease 
pressure was severe at Pantnagar (5.2) and low at Udaipur (2.1) and Dharwad (2.6). Disease reactions of the 
entries differed significantly at Dharwad but not at Pantnagar and Udaipur. In zone 1 the test entry SPH1936 was 
resistant and others were moderately resistant. In zone2 all the entries behaved as resistant to moderately 
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resistant to Zonate LS. Top ranked 4 test entries and hybrid checks were CSH 25, SPH1936, CSH30 and 
SPH1888 (2.9 to 3.1). 
Leaf rust: Occurrence of leaf rust was reported from Dharwad, Coimbatore (Table 1.3). Incidence at Coimbatore 
was highly sporadic and was not considered for analysis. No other centre reported the disease. All the entries 
behaved as resistant to moderately resistant to leaf rust (3.0 to 4.3) except SPH1939, which was susceptible.  
Leaf blight: Occurrence of leaf blight was reported from Parbhani, Dharwad, and Udaipur. Disease was 
moderate to severe at Parbhani (4.1) and low at Dharwad (2.2) and Udaipur (2.8) (Table 1.2). Entries differed 
significantly in all the locations. In zone 2 the entire test entries were resistant to leaf blight except SPH1939, 
which was moderately resistant. The top ranked test entries hybrid checks were SPH1914, SPH1888, SPH1936 
and SPH1912 [2.3 to 2.8]. 
Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Pantnagar, Udaipur and 
Coimbatore. Location means varied from 56.9 (Udaipur) to 77.7 (Pantnagar) days with national mean 66.6 days 
(Table 1.1). Data was significant at 5% level across locations except Pantnagar and Udaipur. Among the test 
entries SPH1936 was the earliest both at Zone 1 and zone 2 and SPH1912 was the latest in zone 1 and 
SPH1939 in zone 2. Five earliest flowering entries were SPH1936, CSH 30, SPH1914, SPH1938 and SPH1921 
[63.0 to 65.2 days]. 

Seed weight: Seed weight (g/ 100) was recorded at Parbhani (2.1), Akola (2.0), Dharwad (2.1), Coimbatore (2.9) 
and Udaipur (2.4) and entries differed significantly on pooled analysis (range 2.0 to 2.7) (Table 1.3). All the test 
entries wear at par with the checks. 

2. Advanced Varietal Trial (AVT-GS) 

AVT-GS trial was comprised of total 17 entries. They included 6 test entries, 5 hybrid checks, one local check 
from respective centre and 5 pathology checks for comparing disease reactions.  
Grain mold: Trials were laid at seven locations including Pantnagar and Udaipur and disease pressure was 
moderate. Pantnagar and Udaipur did not report any grain mold, and at Surat trials were vitiated. Grain mold was 
reported from five centres namely Akola, Parbhani, Dharwad, and Coimbatore. Location severity index (LSI) for 
panicle grain mold were 3.5 (Akola), 4.9 (Parbhani), 2.7 (Dharwad), and 1.7 (Coimbatore) and that for threshed 
grain mold were 4.5 (Akola), 6.2 (Parbhani), 3.0 (Dharwad), and 1.8 (Coimbatore).  
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Parbhani, Akola, Dharwad and Coimbatore. At Coimbatore incidence was low and 
sporadic so not included in analysis. PGS ranged from 1.0 to 7.0 (resistance to susceptible reaction) over 
locations. Location means were 3.2 (Akola), 4.1 (Parbhani), 3.5 (Dharwad). Entries significantly differed in PGS 
scores in all the test locations (Table 2.1). At Akola PGS range was 2.0 to 4.0, disease severity was moderate 
and most of the test entries were resistant. At Parbhani PGS ranged from 1.0 to 7.0 and the test entries 
SPV2612 and SPV2624 were resistant SPV2568, SPV2569 and SPV2688 were moderately resistant and 
SPV2683 was susceptible. At Dharwad PGS ranged from 1.3 to 6.0, disease severity was low and therefore all 
the entries recorded resistant or moderately resistant reactions. Pooled analysis of data showed that 
performance of test entries differed significantly from each other.  Among the test entries SPV2624, SPV2612 
and SPV2688 were resistant and SPV2568, SPV2569 and were moderately resistant. Top ranked five entries 
were SPV2624, SPV2612, SPV2688, CSV 27 and CSV 17 (1.8 to 3.2).  
Threshed grain mold score (TGS): TGS gives an indication of how much grain surface has been mold 
impacted and it is important to decide marketability of the grain. TGS was reported from Parbhani, Akola, 
Dharwad and Coimbatore. At Coimbatore incidence was low and sporadic so not included in analysis. TGS 
ranged from 1.7 to 8.7 (resistance to susceptible reaction) over locations. Location means were 4.2 (Akola), 5.3 
(Parbhani) and 3.8 (Dharwad). Entries significantly differed in TGS scores in all the locations (Table 2.1). At 
Parbhani TGS ranged from 1.7 to 8.7 and two test entries SPV2612 and SPV2624 were resistant and other test 
entries scored susceptible (~7). At Akola TGS range was 3.0 to 5.0 and all the test entries were moderately 
resistant (~5). At Dharwad TGS ranged from 1.7 to 6.7, disease severity was moderate and the test entry 
SPV2688 was resistant and others were moderately resistant except SPV2669, which was susceptible. Pooled 
analysis of data showed that test entries were significantly different to TGS and were moderately resistant. Best 
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performing hybrid CSV27 scored 4.3 and all the test entries were at par with it. Top ranked four test entries were 
SPV2624, SPV2612, Local Check, CSV 17 and CSV 27 (3.3 to 4.3). 
Downy mildew: 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. Downy mildew was reported from peninsular 
India viz., Dharwad and Coimbatore. At Coimbatore incidence was sporadic so data was not considered for 
analysis. At Dharwad range was 3.3 to 21.3% and mean incidence was 7.9%. Disease pressure was low-
moderate and except the susceptible line DMS652 (~21%) most of the entries were moderately resistant (<9%) 
except SPV2688, which was susceptible (17.7%). The top five entries were CSV 17, SPV2568, CSV 20, 
SPV2569 and CSV 36 [3.3 to 5.2%] (Table 2.3).  
Sugary disease or ergot: Ergot incidence was recorded in percentage (where, up to 10% resistant; 11-30% 
moderately resistant; 31-50% susceptible; and >50% highly susceptible) from Dharwad (mean 5.3%). CV was 
quite high and data should not be considered (Table 2.3).  

Foliar diseases: AVT entries were evaluated for foliar disease resistance under artificial/ natural conditions in 
hot spots (Parbhani, Akola, Dharwad, Pantnagar, Udaipur and Coimbatore) locations. The disease severity was 
scored on a 1-9 rating scale. Anthracnose and zonate leaf spot were severe in North India and leaf blight and 
rust were low to moderate in Central and peninsular India (Table S3).  

Anthracnose: Anthracnose was reported from Pantnagar, Udaipur, Coimbatore and Parbhani (Table 2.2). 
Disease pressure was moderate to severe at Pantnagar (5.5), moderate at Parbhani (4.4) and low at Udaipur 
(3.1). Disease reactions of the entries significantly differed at all the locations. In zone 1 the test entries SPV2568 
and SPV2624 were resistant and others were moderately resistant. In zone 2 all the test entries were moderately 
resistant (~4) except SPV2612, which was susceptible. Overall the test entries were moderately resistant in all 
India analysis. Top ranked five entries were CSV 31, CSV 20, SPV2624, SPV2569 and SPV2568 [3.2 & 3.7].  
Zonate leaf spot: Zonate leaf spot was reported from Pantnagar, Udaipur and Dharwad (Table 2.2). Disease 
pressure was severe at Pantnagar (5.4) and low at Udaipur (2.8) and Dharwad (2.5). Disease reactions of the 
entries differed significantly at Dharwad and Udaipur but not at Pantnagar. In zone 1 the test entry SPV2612 was 
resistant and others were moderately resistant. In zone2 all the entries behaved as resistant (SPV2568, 
SPV2569, SPV2683 and SPV2688) to moderately resistant to Zonate LS. Top ranked 5 entries and hybrid 
checks were CSV 36, CSV 31, CSV 20, SPV2688 and CSV 27 (2.1 to 2.7).  
Leaf rust: Occurrence of leaf rust was reported from Dharwad, Coimbatore (Table 2.2). Incidence at Dharwad 
was highly sporadic and was not considered for analysis. No other centre reported the disease. At Coimbatore 
disease pressure was low and the entries significantly differed for rust resistance. All the test entries were 
statistically on par with resistance of the varietal check CSV27 (2.2).  
Leaf blight: Occurrence of leaf blight was reported from Parbhani, and Coimbatore. Disease pressure was 
moderate to severe at Parbhani (4.5) and low at Coimbatore (2.8) (Table 2.2). Entries differed significantly in 
both the locations. In zone 1 (Coimbatore) the test entries SPV2568, SPV2569, SPV2612 and SPV2688 were 
resistant and SPV2624 and SPV2683 were moderately resistant. In zone 2 (Parbhani) the test entries were 
moderately resistant except SPV2568 and SPV2612, which were susceptible. SPV2569 was the best entry 
across locations (3.3). 
Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Pantnagar, Udaipur and 
Coimbatore. Location means varied from 57.8 (Parbhani) to 87.0 (Akola) days with national mean 70.7 days 
(Table 2.1). Data was significant at 5% level across locations except Coimbatore and Udaipur. Among the test 
entries SPV2683 and SPV2568 were the earliest at Zone 1 and SPV2612 and SPV2568 at zone 2. Five earliest 
flowering entries were CSV17, CSV36, CSV20, SPV2612 and Local Check [65.7 to 71.2 days].  

Seed weight: Seed weight (g/ 100) was recorded at Parbhani (2.4), Akola (2.2), Dharwad (2.0), Coimbatore (2.8) 
and Udaipur (2.5) and entries differed significantly on pooled analysis (range 2.1 to 2.7) (Table 2.3). All the test 
entries wear at par with the checks. 
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3. Initial Hybrid Trial (IHT-GS) 

IHT-GS trial was comprised of total 19 entries. They included 9 test entries, 4 hybrid checks, one local check 
from respective centre and 5 pathology checks for comparing disease reactions.  
Grain mold: Trials were laid at six locations including Udaipur and grain mold pressure was moderate. Udaipur 
did not report any grain mold, and at Surat trials were vitiated. Grain mold was reported from 4 centres namely 
Akola, Parbhani, Dharwad, and Coimbatore. Location severity index (LSI) for panicle grain mold were 3.5 
(Akola), 4.9 (Parbhani), 2.7 (Dharwad), and 1.7 (Coimbatore) and that for threshed grain mold were 4.5 (Akola), 
6.2 (Parbhani), 3.0 (Dharwad), and 1.8 (Coimbatore).  
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Parbhani, Akola, Dharwad and Coimbatore. At Coimbatore (Zone 1) incidence 
was low and sporadic so should not be considered. In zone 2 PGS ranged from 1.0 to 7.0 (resistance to 
susceptible reaction) over locations. Location means were 3.5 (Akola), 4.9 (Parbhani), 2.3 (Dharwad). Entries 
significantly differed in PGS scores in all the test locations (Table 3.1). At Akola PGS range was 2.0 to 5.3, 
disease severity was moderate and the test entries were resistant (SPH1972, SPH1976 and SPH1979) or 
moderately resistant (all others). At Parbhani PGS ranged from 2.0 to 7.0 and five test entries (SPH1972, 
SPH1974, SPH1975, SPH1978 and SPH1979) were moderately resistant and other four were susceptible. At 
Dharwad PGS ranged from 1.0 to 7.0, disease severity was low and therefore all the entries recorded resistant 
reactions (except susceptible SPH1976). Pooled analysis of data for zone 2 showed that performance of test 
entries differed significantly from each other and SPH1979, SPH1972, SPH1978 and SPH1975 were resistant to 
PGS and others were moderately resistant. Best performing hybrid CSH25 scored 3.0 and all the entries were at 
par with it. Top ranked four test entries were SPH1979, SPH1972, SPH1978 and SPH1975 (2.3 to 2.8).  
Threshed grain mold score (TGS): TGS gives an indication of how much grain surface has been mold 
impacted and it is important to decide marketability of the grain. TGS was reported from Parbhani, Akola, 
Dharwad and Coimbatore. At Coimbatore incidence was low and sporadic so should not be considered. TGS 
ranged from 1.3 to 8.7 (resistance to susceptible reaction) over locations. Location means were 4.7 (Akola), 6.1 
(Parbhani) and 2.7 (Dharwad). In zone 2 entries significantly differed in TGS scores in all the locations (Table 
3.1). At Parbhani TGS ranged from 2.3 to 8.7 and all the test entries scored susceptible (~7). At Akola TGS 
range was 2.7 to 5.7 and all the test entries were moderately resistant (~5) except SPH1980 which was 
susceptible. At Dharwad TGS ranged from 1.0 to 5.3, disease severity was low and therefore all the entries 
recorded resistant reactions except SPH1976, which was moderately resistant. Pooled analysis of data for zone 
2 showed that test entries were significantly different to TGS and were moderately resistant except SPH1976, 
which was susceptible. Best performing hybrid CSH30 scored 4.2 and all the entries were at par with it. Top 
ranked entries were SPH1978, CSH 30, SPH1979, SPH1972 and CSH 25 (4.2 to 4.3). 
Downy mildew: 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. Downy mildew was reported from peninsular 
India viz., Dharwad and Coimbatore. At Coimbatore incidence was sporadic (mean 0.9%) so data was not 
analysed. At Dharwad also incidence was non-uniform and range was 1 to 21.3% and mean incidence was 
6.5%. Disease pressure was low-moderate and except the susceptible line DMS652 (~21%) all the entries were 
moderately resistant. The best check CSH25 recorded 2% downy mildew and all the test entries were at par with 
the checks except SPH1980, which reacted as susceptible (Table 3.3).  
Sugary disease or ergot: Ergot incidence was recorded in percentage (where, up to 10% resistant; 11-30% 
moderately resistant; 31-50% susceptible; and >50% highly susceptible) from Dharwad and Coimbatore. Due to 
sporadic incidence CVs were at quite high at both the locations and data were not considered (Table 3.3).  

Foliar diseases: IHT entries were evaluated for foliar disease resistance under artificial/ natural conditions in hot 
spots (Parbhani, Akola, Dharwad, Udaipur and Coimbatore) locations. The disease severity was scored on a 1-9 
rating scale. Anthracnose and zonate leaf spot were severe in North India and leaf blight and rust were low to 
moderate in Central and peninsular India (Table S3).  

Anthracnose: Anthracnose was reported from Udaipur and Coimbatore in Zone 1 and Parbhani, Akola and 
Dharwad in Zone 2. However, incidence was low and highly sporadic at Coimbatore (1.6), Akola (1.5) and 
Dharwad (1.2), and so data were not analysed. Disease pressure was moderate at Udaipur (3.5) and Parbhani 



       - 
       …………………………………...................…............……….. All India Coordinated Research Project on Sorghum, Hyderabad 
 

 
6-Sorghum-Pathology-Kharif-Report-agm21  Page 11 of 27 

(4.0) (Table 3.2)). Disease reactions of the entries significantly differed at Udaipur ant not at Parbhani. The test 
entries were resistant to moderately resistant in both the zones. Top ranked entries were SPH1980, CSH 41, 
SPH1978, SPH1974 and SPH1977 [2.3 to 3.0].  
Zonate leaf spot: Zonate leaf spot was reported from Udaipur (Zone 1) and Dharwad (zone 2) (Table 3.3). 
Disease pressure was low both at Udaipur (2.2) and Dharwad (2.3). Disease reactions of the entries differed 
significantly at these locations. Top ranked 4 test entries and hybrid checks were SPH1976, SPH1974, 
SPH1980, SPH1975 and SPH1973 (1.3 to 1.5). 
Leaf rust: Occurrence of leaf rust was reported from Dharwad, Coimbatore (Table 3.3). Incidence at Coimbatore 
was highly sporadic and was not considered for analysis. No other centre reported the disease. All the entries 
reacted as resistant to moderately resistant to leaf rust (2.0 to 4.0).  
Leaf blight: Occurrence of leaf blight was reported from Parbhani, Dharwad, and Udaipur. At Udaipur incidence 
was low and sporadic (1.4) and data was not analysed. Disease was moderate to severe at Parbhani (4.3) and 
low at Dharwad (1.9) (Table 3.2). Entries differed significantly at Parbhani and not at Dharwad and in Zone 2. In 
zone 2 all the test entries were resistant to leaf blight. The top ranked entries and hybrid checks were SPH1972, 
SPH1980, SPH1975, SPH1974 and CSH 41 [2.3 to 3.0].  
Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad (Zone 2) and Udaipur and 
Coimbatore (Zone 1). Location means varied from 58.5 (Parbhani) to 74.4 (Akola) days with national mean 65.8 
days (Table 3.1). Data was significant at 5% level in Zone 2 locations and not in zone 1 locations. Among the test 
entries SPH1979 and SPH1980 were earliest in zone 1 and CSH 30 and SPH1980 in zone 2. Five earliest 
flowering entries were SPH1980, CSH 30, SPH1974, B58586 and SPH1979 [62.4 to 64.8 days]. 

Seed weight: Seed weight (g/ 100) was recorded at Parbhani (2.0), Akola (2.4), Dharwad (1.9), Coimbatore (2.7) 
and Udaipur (2.4) and entries differed significantly on pooled analysis (range 2.0 to 2.7) (Table 3.2). All the test 
entries wear at par with the best check CSH16 (2.5). 

4. Initial Varietal Trial (IVT-GS) 

IVT-GS trial was comprised of total 29 entries. They included 19 test entries, 4 hybrid checks, one local check 
from respective centre and 5 pathology checks for comparing disease reactions.  
Grain mold: Trials were laid at six locations including Udaipur and grain mold pressure was moderate. Udaipur 
did not report any grain mold, and at Surat trials were vitiated. Grain mold was reported from 4 centres namely 
Akola, Parbhani, Dharwad, and Coimbatore. Location severity index (LSI) for panicle grain mold were 3.5 
(Akola), 4.9 (Parbhani), 2.7 (Dharwad), and 1.7 (Coimbatore) and that for threshed grain mold were 4.5 (Akola), 
6.2 (Parbhani), 3.0 (Dharwad), and 1.8 (Coimbatore).  
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Parbhani, Akola, Dharwad and Coimbatore. At Coimbatore (Zone 1) incidence 
was low and sporadic so should not be considered. In zone 2 PGS ranged from 2.3 to 7.0 (resistance to 
susceptible reaction) over locations. Location means were 3.4 (Akola), 5.2 (Parbhani), 2.4 (Dharwad). Entries 
significantly differed in PGS scores in all the test locations (Table 4.1). At Akola PGS range was 2.3 to 5.0, 
disease severity was moderate and the test entries were resistant to moderately resistant. At Parbhani PGS 
ranged from 2.3 to 7.0 and 11 test entries were moderately resistant and other were susceptible. At Dharwad 
PGS ranged from 1.3 to 6.7, disease severity was low and therefore all the entries recorded resistant reactions. 
Pooled analysis of data for zone 2 showed that performance of test entries differed significantly from each other 
and SPV2769, SPV2770, SPV2773, SPV2776 and SPV2778 were resistant to PGS and others were moderately 
resistant. Best performing variety CSV27 scored 2.5 and all the entries were at par with it. Top ranked four test 
entries were CSV 27, SPV2769, SPV2787, SPV2773 and SPV2778 (3.0 to 3.3).  
Threshed grain mold score (TGS): TGS gives an indication of how much grain surface has been mold 
impacted and it is important to decide marketability of the grain. TGS was reported from Parbhani, Akola, 
Dharwad and Coimbatore. At Coimbatore incidence was low and sporadic so should not be considered. TGS 
ranged from 1.0 to 7.7 (resistance to susceptible reaction) over locations. Location means were 4.4 (Akola), 6.6 
(Parbhani) and 2.7 (Dharwad). In all locations entries significantly differed in TGS scores (Table 4.1). At Parbhani 
TGS ranged from 2.3 to 7.7 and all the test entries and varietal checks scored susceptible (~7). At Akola TGS 
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range was 2.7 to 5.3 and SPV2772 was resistant and all other test entries were moderately resistant (~5). At 
Dharwad TGS ranged from 1.0 to 6.7, disease severity was low and therefore all the entries recorded resistant 
reactions except SPV2772 and SPV 2782, which was moderately resistant. Pooled analysis of data for zone 2 
showed that test entries were significantly different to TGS and were moderately resistant. Best performing 
hybrid CSV27 scored 4.0 and all the entries were at par with it. Top ranked entries were SPV2787, SPV2769, 
CSV 27, SPV2778 and SPV2786 (3.3 to 3.4). 
Downy mildew: 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. Downy mildew was reported from peninsular 
India viz., Dharwad and Coimbatore. At Coimbatore incidence was highly sporadic (mean 3.5%) and restricted to 
a few entries so data was not analysed. At Dharwad also incidence was non-uniform and range was 1.3 to 27.8% 
and mean incidence was 6.1%. Disease pressure was low-moderate and except the susceptible line DMS652 
(~27%), Local check (13.8) and SPV2772 (13.2) all other entries were moderately resistant (<9%). The best 
check CSV17 recorded 2% downy mildew and all the test entries were statistically at par with the best varietal 
check (Table 4.3).  
Sugary disease or ergot: Ergot incidence was recorded in percentage (where, up to 10% resistant; 11-30% 
moderately resistant; 31-50% susceptible; and >50% highly susceptible) from Dharwad (mean 10.6%). Due to 
sporadic incidence CVs were at quite high and data should not be considered (Table 4.3).  

Foliar diseases: IVT entries were evaluated for foliar disease resistance under artificial/ natural conditions in hot 
spots (Parbhani, Akola, Dharwad, Udaipur and Coimbatore) locations. The disease severity was scored on a 1-9 
rating scale. Anthracnose and zonate leaf spot were severe in North India and leaf blight and rust were low to 
moderate in Central and peninsular India (Table S3).  

Anthracnose: Anthracnose was reported from Udaipur and Coimbatore in Zone 1 and Parbhani, Akola and 
Dharwad in Zone 2. However, incidence was low and highly sporadic at Akola (1.5) and Dharwad (1.2), and so 
data were not analysed. Disease pressure was moderate at Udaipur (3.0) and Parbhani (4.2) and low at 
Coimbatore (1.9) (Table 4.2)). Disease reactions of the entries significantly differed at all the centres. The test 
entries were resistant to moderately resistant in both the zones. In zone 2 test entries SPV2769 and SPV2770 
were resistant (~3). Top ranked entries were SPV2771, SPV2783, CSV 27, SPV2769 and SPV2781 [1.9 to 2.3].  
Zonate leaf spot: Zonate leaf spot was reported from Udaipur (Zone 1) and Dharwad (zone 2) (Table 4.2). 
Disease pressure was low and sporadic at Dharwad (1.3) so data was not analysed. At Udaipur (1.8) also 
pressure was low and CV was high and so all the entries reacted as resistant.  
Leaf rust: Occurrence of leaf rust was reported from Dharwad (1.7), Coimbatore (1.3). Incidence at both the 
locations was low and sporadic, CV was high and so data was not considered for analysis. No other centre 
reported the disease.  
Leaf blight: Occurrence of leaf blight was reported from Parbhani and Akola in zone 2 and Coimbatore and 
Udaipur in zone 1. Incidence was moderate at Parbhani (4.6) and low at other locations viz., Udaipur (2.0), 
Coimbatore (2.2) and Akola (1.6) (Table 4.3). Entries differed significantly at Coimbatore, Udaipur and Akola and 
not at Parbhani. In zone 2 most of the test entries were resistant to leaf blight and a few were moderately 
resistant. The top ranked entries and hybrid checks were SPV2769, SPV2777, SPV2771, SPV2783 and 
SPV2779 [2.3 to 2.8].  
Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad (Zone 2) and Udaipur and 
Coimbatore (Zone 1). Location means varied from 63.2 (Coimbatore) to 78.4 (Dharwad) days with national mean 
71.2 days (Table 4.1). Data was significant at 5% level in Zone 2 locations and in Coimbatore in zone 1 location. 
Among the test entries SPV2784 and SPV2787 were earliest in zone 1 and SPV2784 and SPV2787 in zone 2. 
Overall five earliest flowering entries were CSV 17, SPV2784, Local Check, SPV2787 and SPV2775 [63.9 to 
70.1 days]. 

Seed weight: Seed weight (g/ 100) was recorded at Parbhani (2.4), Akola (1.9), Dharwad (1.9) (Zone 2), and 
Coimbatore (2.7) and Udaipur (2.3) (zone 1). Entries differed significantly in zone 2 on pooled analysis (range 1.3 
to 2.6) (Table 4.2). All the test entries wear at par with the best check CSH20 (2.4). 
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III. Evaluation of forage sorghum experimental varieties/ hybrids/ parental lines for resistance to 
diseases 

Seventy-five forage sorghum entries (including checks) consisting of advanced and initial experimental hybrids 
and varieties in three trials (Initial and Advanced Varietal and Hybrid Trial Multi-cut, Advanced Varietal and 
Hybrid Trial Single-cut and, Initial Varietal and Hybrid Trial Single-cut) were evaluated for resistance to, downy 
mildew and foliar diseases in hot spot locations under natural conditions in Coimbatore, Pantnagar, Ludhiana, 
Udaipur, Parbhani, Akola and Hisar along with susceptible and resistant checks for different diseases. 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 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. They are more seen on forage sorghum as 
they are purple type than grain sorghum which is mostly tan type. Trial-wise foliar disease incidence and  disease 
severity index for different locations are given in Table S4 & S5. 

Table S4: Foliar disease incidence in forage and sweet sorghum at different locations (1-9 scale) 
Location PAN UDA LUD HIS COI DHR PAR AKO HAG 
Anthracnose 
IAVHT-MC 4.5 3.7 2.7 - - - - - - 
AVHT-SC 5.3 2.9 - - 2.0 - 4.1 1.8 - 
IVHT-SC 5.3 4.3 - 1.7 - - - 1.8 - 
IAVHT-SS 5.3 3.1 - - - 1.5 2.3 - - 
IAVHT-BMR - - - - - - - - 3.2 

Zonate LS 
IAVHT-MC 5.1 3.2 1.8 - - - - - - 
AVHT-SC 5.5 - - - - - 1.6 - - 
IVHT-SC 5.6 4.0 - 2.2 - - - - - 
IAVHT-SS 5.6 2.5 - - - 2.8 1.5 - - 
Leaf Blight 
IAVHT-MC - 3.7 - - - - - 

 
- 

AVHT-SC - - - - 2.1 - 3.1 1.6 - 
IVHT-SC - - - - - - - 1.8 - 
IAVHT-SS - - - - - 1.9 2.5 - - 
IAVHT-BMR -  - - - - - - 3.1 
Rust 
IAVHT-MC - - - - 2.3 - - - - 
AVHT-SC - - - - - - 2.2 - - 
IVHT-SC - - - - - - - - - 
IAVHT-SS - - - - - 3.8 2.9 - - 
Gray LS 
IAVHT-MC - - 3.8 

 
- - - - - 

AVHT-SC - - 3.9 4.1 - - - - - 
Sooty stripe 
AVHT-SC - - - 3.5 - - - 1.4 - 
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Table S5: Foliar disease severity index for different locations (1-9 scale) 

 
PAN UDA LUD HIS COI DHR PAR AKO HAG 

Anthracnose 5.1 3.5 2.7 1.7 1.9 1.5 3.9 1.8 3.1 
Zonate LS 5.4 2.6 1.8 2.2 - 2.6 1.6 - - 
Leaf Blight - 2.8 - - 2.4 2.0 3.8 1.6 2.5 
Rust - - - - 2.3 3.3 2.5 - - 
Gray LS - - 3.9 4.1 - - - - - 
Sooty stripe - - - 3.5 - - - 1.4 - 

‘-‘ = Sporadic or no incidence or no trial 
 
Anthracnose, zonate leaf spot, leaf blight and rust were common diseases in forage sorghum. Anthracnose was 
severe at Pantnagar (LSI 5.3), moderate at Udaipur (3.5), Parbhani (3.9) and Hagari (3.1) and low at Ludhiana 
(2.7), Hisar (1.7), Coimbatore (1.9) and Dharwad (1.5). Zonate leaf spot was severe at Pantnagar (5.4) and low 
at other locations such as Udaipur (2.6), Ludhiana (1.8), Hisar (2.2) Dharwad (2.6) and Parbhani (1.6). Leaf blight 
was reported from many places in moderate (Parbhani 3.8) to low (Udaipur 2.8, Coimbatore 2.4, Dharwad 2.0, 
Akola 1.6 and Hagari 2.5) incidence. Rust intensity was moderate at Dharwad (3.3) and low at Coimbatore (2.3) 
and Parbhani (2.5). Moderate incidence of gray leaf spot was reported from Ludhiana (3.9) and Hisar (4.1) and 
sooty stripe at Hisar (3.5). 

1. Initial and Advanced Varietal and Hybrid Trial Multi-cut (IAVHT-MC) 
IAVHT-MC trial was comprised of total 26 entries. They included 19 test entries, 2 national checks (CSH24MF, 
CSV33MF), one local check from respective centre and 4 pathology checks for comparing disease reactions. 

Foliar diseases: IAVHT-MC entries were evaluated for foliar disease resistance under artificial/ natural 
conditions in hot spots (Pantnagar, Ludhiana, Udaipur, Coimbatore and Surat) locations. Trial was vitiated at 
Surat due to heavy rain. The disease severity was scored on a 1-9 rating scale. Anthracnose, zonate, leaf blight, 
gray leaf spot and leaf blight were common diseases on forage sorghum. 

Anthracnose: Anthracnose was recorded at Pantnagar, Udaipur, Ludhiana and Coimbatore (Table 5.1). At 
Coimbatore incidence was low and sporadic and CV was high and so data was not tabulated. Disease pressure 
was moderate to high at Pantnagar (4.5) and moderate at Udaipur (3.7), low-moderate at Ludhiana (2.7). 
Disease reactions of the entries significantly differed at all the locations. At Pantnagar all the teat entries were 
resistant. Overall in zone 1, most of the test entries reacted as resistant and a few moderately resistant.  The 
best national check CSV 33MF scored 2.9 and all the test entries were at par with the check. Top five entries 
were SPH1968, SPH1967, SPV2670, SPH1966 and SPH1933 (<2.8). 

Zonate leaf spot: The disease was recorded at Pantnagar in moderate to severe (5.1), low-moderate at Udaipur 
(3.2) and low intensity at Ludhiana (1.8) (Table 5.1). The entries differed significantly at Udaipur and Ludhiana 
but not at Pantnagar.  In zone 1 the test entries reacted as resistant and top five entries were SPH1935, CSH 
24MF, SPH1904, SPV2669 and SPH1969 (<3.0).  
Leaf blight: The disease was recorded in forage sorghum at Udaipur, Coimbatore and Ludhiana. Incidence at 
Coimbatore (1.9) and Ludhiana (1.1) was low and sporadic so data were not tabulated. Moderate incidence was 
recorded at Udaipur (3.7) and the entries differed significantly (Table 5.1). Top five test entries and checks were 
SPH1968, SPH1904, SPV2768, SPV2670 and SPH1970 [2.3 to 2.7]. 
Gray leaf spot: The disease was recorded in forage sorghum in moderate intensity at Ludhiana (3.8) and the 
entries differed significantly (Table 5.1). To five entries were SPH1971, SPH1932, SPH1905, SPH1934 and 
SPV2669 [1.0 to 2.5].  
Rust: The disease was recorded in forage sorghum in traces at Coimbatore (2.3) (Table 5.1). Disease pressure 
was low and CV was high and so data should not be considered.  
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2. Advanced Varietal and Hybrid Trial Single-cut (AVHT-SC) 

The AVHT-SC trial was comprised of total 18 entries. They included 7 test entries, 5 national checks, one local 
check from respective centre and 5 pathology checks for comparing disease reactions. 
Foliar diseases: AVHT-SC entries were evaluated for foliar disease resistance under artificial/ natural conditions 
in hot spots locations (Pantnagar, Coimbatore and Ludhiana in zone 1 and Surat, Parbhani and Akola in zone 2). 
Trial was vitiated at Surat due to heavy rain and no data was received. The disease severity was scored on a 1-9 
rating scale. Anthracnose, zonate, gray leaf spot and leaf blight were common diseases on forage sorghum.  

Anthracnose: Anthracnose was recorded at Pantnagar, Ludhiana, Coimbatore, Parbhani and Akola (Table 6.1). 
Disease pressure was high at Pantnagar (5.3), moderate at Parbhani (4.1), and low at Ludhiana (2.9), 
Coimbatore (2.0) and Akola (1.8). Disease reactions of the entries significantly differed at these locations. At 
Pantnagar the test entries SPH1958 and SPV2705 were moderately resistant and others were susceptible. 
Overall in Zone-1, all the test entries SPH1958, SPV2593 and SPV2704 were resistant and remaining 
moderately resistant. Top five entries and national forage checks across zones were CSH40F, SPV2593, 
SPV2704, CSH 13 and SPH1958 (≤2.5).  

Zonate leaf spot: The disease was recorded at Pantnagar in severe form (5.5) and at Parbhani in traces (1.6) 
(Table 6.2). Data from Parbhani should not be considered as incidence was sporadic and CV was quite high. At 
Pantnagar the entries differed significantly on resistance and the test entry SPV2705 was moderately resistant 
(5.3) and others test entries and national checks were susceptible (~6).  
Leaf blight: The disease was recorded in forage sorghum at Parbhani (3.1) in moderate intensity and at Akola 
(1.6) and Coimbatore (2.1) in low intensity (Table 6.3). At Coimbatore and Akola CV was high and data should 
not be considered. Overall top four entries was CSH13, SPV2584, CSH 40F and CSV 35F [1.6 to 2.0].  
Gray leaf spot: Moderate intensity of the disease was recorded in forage sorghum at Ludhiana (3.9) (Table 6.1). 
Among the test entry SPV2704, SPV2593, SPH1958 and SPV2705 were resistant, SPH1961 moderately 
resistant and SPV2587 and SPV2584 were susceptible to gray leaf spot. 
Rust: Rust was reported from Parbhani (2.2) (Table 6.3) in low to moderate intensity. Entries differed 
significantly in rust reactions. Most of the entries were resistant (~3) or moderately resistant (~4). SPV2593 was 
most promising for rust resistance. 
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Akola and incidence was low (3.3) and sporadic. Entries significantly differed in 
PGS scores (Table 6.3). Because of low disease pressure entries reacted mostly as resistant and a few as 
moderately resistant. 

Time to flowering: Days to 50% flowering was recorded at Pantnagar, Ludhiana, Coimbatore, Parbhani and 
Akola. Location means ranged from 57.2 days (Coimbatore) to 84.1 days (Pantnagar) with national mean 72.7 
days (Table 6.1). Data were significant at 5% level at all the locations except Pantnagar. On pooled mean among 
the test entries and checks, CSV21F was the earliest (69.1 days) and SPV2587 was the latest (78.3 days) to 
flower. 

Plant height: Plant height was recorded at Ludhiana, Coimbatore, Parbhani and Akola. Location means ranged 
from 265 cm (Coimbatore) to 315 cm (Ludhiana) with national mean 264 cm (Table 6.2). Height differences were 
significant at 5% level at all the locations. Among the test entries and national forage checks SPV2593 was the 
shortest (246 cm) and SPV2587 was the tallest (273 cm) in height. 

3. Initial Varietal and Hybrid Trial Single-cut (IVHT-SC) 
IVHT-SC trial was comprised of total 31 entries. They included 20 test entries, 5 national checks (CSH40F, 
CSH36F, CSV21F, CSV30F and CSV35F), one local check from respective centre and 5 pathology checks for 
comparing disease reactions. 

Foliar diseases: IVHT-SC entries were evaluated for foliar disease resistance under artificial/ natural conditions 
in hot spots locations (Pantnagar, Udaipur, Hisar in zone 1 and Surat and Akola in zone 2). Trial was vitiated at 
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Surat due to heavy rain and no data was received. The disease severity was scored on a 1-9 rating scale. 
Anthracnose, zonate, gray leaf spot, sooty stripe and leaf blight were common diseases on forage sorghum.  

Anthracnose: Anthracnose was recorded at Pantnagar, Udaipur, Hisar and Akola (Table 7.1). Disease pressure 
was high at Pantnagar (5.3), moderate at Udaipur (4.3), and low at Hisar (1.7) and Akola (1.8). Disease reactions 
of the entries significantly differed at these locations. At Pantnagar 13 test entries and 5 national checks were 
moderately resistant and 6 test entries were susceptible. Overall in Zone-1, most of the test entries were 
resistant and few were moderately resistant. Top five entries and national forage checks across zones were 
SPH1984, SPV2801, SPH1989, CSV21F and CSH36F (≤2.5).  

Zonate leaf spot: The disease was reported from Pantnagar, Udaipur and Hisar. Intensity was severe at 
Pantnagar (5.6), moderate at Udaipur (4.0) and low at Hisar (1.7) (1.8) (Table 7.1). Data from Hisar should not be 
considered as incidence was sporadic and CV was quite high. Under high disease pressure at Pantnagar out of 
20 test entries 8 were moderately resistant and 12 were susceptible. Among the national check CSH40F and 
CSV35F were moderately resistant and CSH36F, CSV 21F and CSV 30F were susceptible. Based on overall 
performance top five entries and national forage checks were SPH1984, SPV2804, SPH1987, CSH 40F and 
SPV2809 [2.8 to 3.2]. 
Leaf blight: The disease was recorded in forage sorghum in traces at Akola (1.8) and not from any other centre 
like Udaipur and Hisar (Table 7.2). Incidence range was narrow (1.0 to 3.7) and sporadic.  
Gray leaf spot: Moderate intensity of gray leaf spot was recorded in forage sorghum at Hisar (mean 4.1; range 
1.1 to 8.0) (Table 7.2). Entries differed significantly in disease reactions. Most of the entries were resistant, 
SPH1985, SPV2798, SPV2805 were moderately resistant and SPV2802, CSH36F, CSV 30F, SPH1986, 
SPV2803, SPV2804, SPV2799, SPV2807 and SPV2806 were susceptible. Top five entries were SPH1984, 
SPV2809, SPH1988, SPH1989 and SPV2796 [1.1 to 1.3]. 
Sooty stripe: Moderate intensity of sooty stripe was reported from Hisar (3.5) and traces from Akola (1.4) on 
single cut forage entries (Table 7.2). At Akola incidence was sporadic and CV was high so data should not be 
considered. At Hisar score ranged from 1.0 to 6.0 and entries differed significantly in sooty stripe reaction. Top 
five entries were SPH1986, SPH1985, SPV2805, SPV2799 and SPV2803 [1.0 to 2.0]. 
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. PGS was reported from Akola and incidence was low (3.3) and sporadic. Entries significantly differed in 
PGS scores (Table 7.2). Because of low disease pressure entries reacted mostly as resistant and a few as 
moderately resistant. 

Time to flowering: Days to 50% flowering was recorded at Pantnagar, Udaipur and Akola. Location means 
ranged from 71.8 days (Udaipur) to 81.8 days (Pantnagar) with national mean 78.3 days (Table 7.1). Data were 
significant at 5% level at all the locations except Udaipur. On pooled mean among the test entries and checks, 
SPV2809 was the earliest (73.8 days) and SPV2802 was the latest (85.9 days) to flower. 

Plant height: Plant height was recorded at Pantnagar, Udaipur and Akola. Location means ranged from 198 cm 
(Akola) to 279 cm (Udaipur) with national mean 245.6 cm (Table 7.2). Height differences were significant at 5% 
level at all the locations. Among the test entries and national forage checks SPV2797 was the shortest (206 cm) 
and SPV2806 was the tallest (259 cm) in height. 

IV. Evaluation of sweet sorghum and brown mid-rib experimental varieties/ hybrids/ parental lines for 
resistance to diseases 

This season one trial for sweet sorghum (Initial and Advanced Varietal and Hybrid Trial Sweet Sorghum) and one 
brown mid-rib trial were allotted. Thirty-nine genotypes including 26 test entries, 7 national checks and 4 
pathology checks were evaluated at Pantnagar, Udaipur, Dharwad and Parbhani, Hagari and Surat. Entries were 
evaluated for resistance to grain mold and foliar diseases in hot spot locations under natural conditions along 
with susceptible and resistant checks for different diseases.  
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1. Initial and Advanced Varietal and Hybrid Trial Sweet Sorghum (IAVHT-SS) 

The IAVHT-SS trial was comprised of total 26 entries. They included 19 test entries, 3 national checks and 4 
pathology checks for comparing disease reactions. 
Grain mold: The trial was conducted at Parbhani, Dharwad, Pantnagar and Udaipur. Grain mold was recorded 
from Parbhani and Dharwad whereas Pantnagar and Udaipur did not report the occurrence of this disease. 
Location severity index (LSI) for PGS were 4.9 (Parbhani) and 2.7 (Dharwad) and for TGS 6.2 (Parbhani) and 
3.0(Dharwad). 
Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an 
entry. Trials were laid at three locations and disease pressure was low to moderate. PGS ranged from 1.7 to 7.7 
(resistance to susceptible reaction) over locations. Location means were 2.7 (Parbhani) and 3.2 (Dharwad) 
(Table 8.1). Entries significantly differed in PGS scores at both the locations. At Dharwad disease pressure was 
moderate and PGS range was 1.7to 6.7. At Parbhani PGS ranged from 1.0 to 7.7 indicating low disease 
pressures. Most of the entries were resistant and SPH1983, SPH1982, CSV 19 SS, SPV2791, SPV2789, 
SPV2695 and SPH1981 were moderately resistant. The test entry SPV2697 score least mold score among the 
test entries and was most promising. 
Threshed grain mold score (TGS): TGS gives an indication of how much grain surface has been mold 
impacted and it is important to decide marketability of the grain. TGS was reported from Dharwad (mean 3.5). 
The disease pressure was moderate and TGS score ranged from 1.0 to 7.3 (Table 8.1). Test entries differed 
significantly in TGS scores. Top five entries were SPV2604, SPV2794, SPV2790, CSV24SS and SPV2793 [1.0 
to 2.7]. 
Downy mildew: Downy mildew was reported from Dharwad with location mean 4.8%. Standard method of 
resistance grading [i.e. R =≤5%; MR=6-10% S= 11-30%; HS=≥30%] was followed. Incidence was low-moderate 
and all the entries recorded resistant to moderately resistant disease reactions (Table 8.1). 
Foliar diseases: IAVHT-SS entries were evaluated for foliar disease resistance under artificial/natural conditions 
in hot spots (Pantnagar, Parbhani Dharwad and Parbhani) locations. The disease severity was scored on a 1-9 
rating scale. Leaf diseases like anthracnose, zonate leaf spot, rust and leaf blight was reported from these 
centres.  
Anthracnose: Anthracnose was reported from Pantnagar and Udaipur in zone 1 and Parbhani and Dharwad in 
zone 2. Disease pressure was severe at Pantnagar (5.3), moderate at Udaipur (3.1) and low at Parbhani (2.3) 
and Dharwad (1.5) (Table 8.2). Disease reactions of the entries differed significantly in these locations. None of 
the test entries was resistant at Pantnagar, where they were moderately resistant or susceptible. Overall in all 
India analysis the test entries reacted as resistant. To five entries were SPH1983, SPV2700, CSH 22 SS, 
SPV2604 and CSV 24SS [2.2 to 2.5]. 
Zonate leaf spot: The disease was reported from Pantnagar, Udaipur, Parbhani and Dharwad with moderate to 
severe disease pressure at Pantnagar(5.6) and low pressure at Udaipur (2.5), and Dharwad (2.8) and Parbhani 
(1.5) (Table 8.2). Disease reactions of the entries differed significantly in these locations. None of the test entries 
was resistant at Pantnagar, where they were moderately resistant or susceptible. Overall in all India analysis the 
test entries reacted as resistant to moderately resistant. To five entries were SPV2604, SPV2696, SPV2700, 
SPV2791 and SPV2529 [2.2 to 2.6].  
Rust: Occurrence of moderate incidence of rust was reported from Dharwad (3.8) and low-moderate from 
Parbhani (2.9) (Table 8.2). Entries differed significantly in resistance disease reactions varied from resistance 
(1.0) to susceptible (6.7). Top five entries were SPV2788, CSV 24SS, SPV2600, SPV2700 and SPV2695 [2.3 to 
3.0]. 
Leaf blight: Minor incidence of leaf blight was reported from Parbhani (1.9) and low-moderate incidence at 
Dharwad (2.5) (Table 8.2).  
Time to flowering: Days to 50% flowering was recorded at Pantnagar, Udaipur, Parbhani and Dharwad. 
Location means varied from 61.6 (Parbhani) to 83.2 (Pantnagar) days with national mean 74.6 days (Table 8.1). 
Data was significant at 5% level across locations except Udaipur. Overall among the test entries SPH1983 was 
the earliest (70.1 days) and SPV2604 was the latest (80.6 days) to flower.  
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2. Initial and Advanced Varietal and Hybrid Trial Brown Mid-rib (IAVHT-BMR) 

The IAVHT-BMR trial was comprised of total 13 entries. They included 7 test entries, 4 national checks and 2 
pathology checks for comparing disease reactions. 
Foliar diseases: The trial was conducted at for foliar disease resistance under artificial/natural conditions in hot 
spots locations such as Surat and Hagari.  The trial was vitiated at Surat due to heavy rain. The disease severity 
was scored on a 1-9 rating scale. Leaf diseases like anthracnose and leaf blight were reported from Hagari 
centres.  
Anthracnose: Anthracnose was reported from Hagari with low to moderate disease pressure (Table 9.1). 
Disease reactions of the entries differed significantly. The test entries were resistant to moderately resistant 
(≤5). Top five entries were CSV 43BMR, SPV2715, SPV2814, CSV35F and CSH40F [1.0 to 2.7]. 
Leaf blight: Moderate incidence of leaf blight was reported from Hagari (3.1) and entries were resistant to 
moderately resistant (Table 9.1). 
Time to flowering: Days to 50% flowering was recorded at Hagari with location means 67.8 (Table 9.1). Entries 
did not differ significant at 5% level of significance. Among the entries CSV43BMR was the earliest (65 day) and 
SPV2815 was the latest (73 day) to flower.  

Seed weight: Seed weight (g/ 100) was recorded at Hagari with location mean 2.5 g/100 seed. Entries differed 
significantly for this trait (Table 9.1). All the test entries wear at par with the best check CSV21F (2.4). 

V. Disease resistance in color sorghum 

A set of seventy color sorghum germplasm were evaluated for grain mold, downy mildew and foliar disease 
resistance at hot spot locations for those diseases. The trial was laid out at RBD with four disease resistance and 
susceptible checks.  
 
Grain mold: Grain mold was recorded at five centres namely Akola, Parbhani and Dharwad Hagari and 
Coimbatore. At Coimbatore location only one replication data was provided so could not be analysed. Grain mold 
pressure was low to moderate as evident from score of mold susceptible Bulk Y (~5). Following twenty entries 
CS23, CS24, CS37, CS43, CS60, CS72, CS73, CS80, CS97-1, CS103 and CS128 were resistant to grain mold 
(<3) (Table 10.2).   
 

Seed weight and grain hardness: Seed weight (g/ 100) was recorded at Parbhani (2.2), Akola (2.1) and Hagari 
(2.6). Following entries (CS140, CS121, CS53, CS08, CS17, CS81, CS58, CS30 and CS137) were bold seeded 
(>2.5 g/100). Grain hardness of the entries CS112, CS133, CS79, CS139, CS48, CS47, CS12, CS53, CS28, 
S08, CS30, CS107, CS37, CS29, CS63, CS123 and CS44 were greater than the resistant check B58586 (7.5) 
(Table 10.2)      

Downy mildew: 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. Downy mildew was reported from peninsular 
India viz., Coimbatore but incidence was sporadic so not included in analysis. 
Table S6: Promising colour sorghum lines for grain mold resistance 

Entry 
Grain mold FG (1−9) Grain mold TG (1−9) Seed weight (g/100) Hardness 

(Kg/cm2) 
PAR AKO DHA m PAR AKO m PAR AKO HAG m AKOL 

CS23 1.1 2.0 3.5 2.2 4.0 3.0 2.6 1.7 2.9 2.6 2.6 7.0 
CS24 1.1 2.0 3.0 2.0 1.1 3.0 2.2 2.2 2.1 2.4 2.3 5.8 
CS37 1.1 2.0 2.0 1.7 1.1 3.0 2.0 2.3 2.2 2.7 2.5 7.8 
CS43 2.5 2.0 3.5 2.7 1.1 4.0 2.9 2.4 1.9 2.6 2.4 6.0 
CS60 2.5 3.0 1.5 2.3 1.1 4.0 2.2 1.7 2.9 2.5 2.3 5.8 
CS72 1.0 3.0 2.5 2.2 1.1 3.0 2.4 2.0 2.0 2.2 2.3 7.5 
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Entry 
Grain mold FG (1−9) Grain mold TG (1−9) Seed weight (g/100) Hardness 

(Kg/cm2) 
PAR AKO DHA m PAR AKO m PAR AKO HAG m AKOL 

CS73 1.1 2.0 2.0 1.7 3.5 4.0 2.7 2.4 2.2 2.9 2.7 6.5 
CS80 2.5 3.0 2.5 2.7 1.1 3.0 2.6 1.7 2.2 2.6 2.3 7.0 
CS97-1 1.1 3.0 1.5 1.9 1.1 3.0 2.6 2.3 2.2 2.4 2.7 6.5 
CS103 1.1 2.0 1.5 1.5 1.1 3.0 2.0 2.5 1.9 2.6 2.6 7.5 
CS128 2.5 2.0 1.5 2.0 1.1 3.0 2.6 2.9 1.7 2.0 2.2 6.0 
CS139 2.5 3.0 3.5 3.0 1.0 4.0 4.8 1.7 2.5 2.5 2.2 8.3 
B58586 2.3 2.0 2.5 2.3 1.1 3.0 3.0 2.0 2.5 2.6 2.4 7.5 
Bulk Y 5.5 4.5 5.0 5.0 5.0 4.5 5.9 2.6 2.1 2.6 2.4 6.8 
  C.D. (5%) 1.0 0.2 1.3  1.3 0.3  0.8 0.3 0.0  1.1 
  F  (Prob.) 0.00 0.00 0.00  0.00 0.00  0.04 0.00 0.00  0.00 

Foliar diseases: Among the foliar diseases anthracnose, zonate leaf spot, leaf blight and rust was reported on 
the color sorghum lines at different locations. The disease severity was scored on a 1-9 rating scale.  
Anthracnose: Anthracnose was reported from Pantnagar, Coimbatore, Parbhani, Hagari, Akola and Dharwad 
(Table 10.3). Disease pressure was severe at Pantnagar (5.0), moderate at Hagari (3.1) and low at other 
locations such as Parbhani (2.9), Akola (1.7) and Dharwad (1.8). Following test entries (CS004, CS81, CS33, 
CS95, CS29, CS36, CS112, CS133, CS02, CS60 and CS61) were promising for anthracnose resistance (≤2.5).  
Zonate, LB, Rust: Promising entries for other leaf diseases were CS137, CS36, CS29, CS103, CS41, CS69, 
CS80, CS105 and CS107 (for zonate leaf spot) (<3.0); CS29, CS08, CS44, CS47, CS01, CS14, CS21, CS22, 
CS60, CS16-1, CS16-2, CS30, CS37, and CS53 (for leaf blight) (≤2.0); CS140, CS16-2, CS22, CS33, CS36, 
CS37, CS37-1, CS41, CS48, CS63, CS78, CS97-1, CS107 and CS112 (for rust) (≤2.0) resistance (Table 10.3 
&4). 
Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Hagari and Pantnagar. 
Location means varied from 61.3 (Parbhani) to 818 (Pantnagar) days with national mean 72.1 days (Table 10.1). 
Following ten entries (CS12, CS58, CS29, CS30, CS36, CS69, CS37, CS13, CS33, CS23, CS62, CS47 and 
CS55-2) were earliest and flowered (<70 days). 

VI. Yield loss assessment for grain mold 
A field experiment was conducted with two sorghum hybrids (CSH16 & CSH25) at Parbhani and Akola for 
assessment of avoidable yield loss due to grain mold in kharif sorghum. Direct approach for loss assessment 
was followed with development of graded disease intensity. Following treatments were designed for graded 
disease development. 

T1= No grain mold (Three sprays of Propiconazole 25% EC @ 1 ml/ L, at flowering, 20 days after flowering, and 36 days 
after flowering) 
T2= Up to 30% mold intensity (One spray of mixture of grain mold spores at 40 days after flowering)  
T3= 31-50% mold intensity (Two sprays of mixture of grain mold spores- first at 38 days and second at 40 days after 
flowering)  
T4= 51-70% mold intensity (Three sprays of mixture of grain mold spores- first at 36 day, second at 38 days, and third at 
40 days after flowering)  
T5= No treatment (disease in natural conditions) 

 
Sampling and data recording: 
Twenty plants, which were free from any kind of foliar diseases and insect pest attack were randomly selected 
per plot for data recording at normal maturity stage (~50 days after flowering) with following plot-wise criteria; 
For T1 plots: the panicles were free from grain mold  
For T2 plots: the panicles developed around 30% grain mold  
For T3 plots: the panicles developed around 50% grain mold  
For T4 plots: the panicles developed around 70% grain mold  
For T5 plots: randomly selected 20 panicles with natural severity of grain mold  
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Twenty selected panicles were kept in one place and panicle grade mold score (PGS) for each panicle was 
recorded individually. Thereafter plot-wise threshing of panicles was done and threshed grade mold score (TGS), 
100 seed weight, and grain yield were recorded.  
 
Results showed that grain yield was gradually decreased as mold score advanced from low of high grade. At 
Parbhani distinct disease grades were developed as mold score ranged from 2.0 to 7.5 in CSH16 and 1.5 to 7.5 
in CSH25. Corresponding grain yields (g/20 plants) were 794 & 611 in CSH16 and 915 and 739 in CSH25. Per 
cent avoidable grain yield loss varied from 19.2% (CSH25) to 30.8% (CSH16). At Akola range of disease grades 
developed was narrow as mold score varied from 4.0 to 5.5 for both CSH16 and CSH25. Corresponding grain 
yields (g/20 plants) were 880 & 460 in CSH16 and 976 and 636 in CSH25. Per cent avoidable grain yield loss 
varied from 34.8% (CSH25) to 47.7% (CSH16). Therefore yield loss varied depending on cultivar and location. 
Seed mass also decreased as the mold score increased. 

VII. Management of foliar diseases in forage sorghum 
A field trial was conducted for management of leaf anthracnose on forage sorghum (cv. Pant Chari 4, and 
Rampur Local, cultivar susceptible to anthracnose) at Pantnagar. Bio-control agents [Trichoderma asperellum 
from copper mining site-isolate 39 (Ta CMS39); T. harzianum Ranichouri isolate (Th R); and T. harzianum 
Pantnagar isolate No. 19 (Th P19)] were used either alone or in combination as seed treatment (ST) and /or 
foliar spray (FS). The trial was laid at RBD, three replications with two rows of 4m plot per treatment. 
Anthracnose and zonate leaf spot incidence was recorded as per cent leaf area damaged by the disease at the 
time of 50% flowering of the crop and percent disease index (PDI) was calculated. All the treatments significantly 
controlled the disease severity index. PDI for anthracnose ranged from 36.7 to 49.0 in PC4 and 38.2 to 49.3 in 
CSV32F in treatments compared to 73.4 in untreated control (Table S7). For zonate leaf spot PDI ranged from 
29.8 to 42.90 in PC4 and 30.3 to 37.7 in CSVS32F in treatments compared to 57.9 in untreated control. Seed 
treatment combined with foliar spray gave better control for T. asperellum CMS39 than only seed treatment. 
Among the treatments the bio-agent T. asperellum was found superior over all other treatments for disease 
control and substantially increased green fodder yield.  
Table S7: Management of anthracnose 

Treatment Germination 
(%) 

Vigour Index Anthracnose 
severity index 

Zonate LS 
severity index 

Flowering 
(day) 

Plant height 
(cm) 

Green FY 
(Kg/plot) 

  PC4 CSV32F PC4 CSV32F PC4 CSV32F PC4 CSV32F PC4 CSV32F PC4 CSV32F PC4 CSV32F 
Seed Treatment              
Ta CMS39  87.0 78.3 2817 2208 49.0 40.4 42.6 33.9 80.3 76.7 326 245 64.7 49.7 
Th P19  85.0 78.3 2503 2688 40.8 42.5 42.9 37.7 82.3 75.3 318 218 63.0 47.3 
Th R 80.0 82.7 2279 2270 42.4 45.6 42.4 37.5 81.0 76.3 314 228 60.3 46.3 
Seed treatment + Foliar spray            
Ta CMS39  82.0 83.3 2114 2362 36.7 38.2 29.8 30.3 83.3 73.3 339 268 75.0 56.7 
Th P19 91.7 84.3 2557 2364 47.0 49.3 38.3 33.8 80.7 75.0 327 250 72.7 53.3 
Th R 78.3 81.7 2028 2449 43.9 44.6 37.3 35.1 82.7 75.7 332 244 68.3 46.7 
Th P19(S) 
+ Ta 
CMS39(F) 

81.7 76.3 2338 2130 44.8 45.9 41.9 35.9 80.0 76.3 327 243 66.0 46.7 

Control  78.3 70.0 2254 1749 72.2 74.5 58.3 57.4 83.7 77.3 298 232 60.0 44.0 
CD at 5% 9.0 7.8 720 688 3.5 1.7 2.7 2.6 1.8 1.6 8 7.6 2.2 2.7 
Ta= Trichoderma asperellum, Th= Trichoderma harzianum, S= Seed Treatment; F= Foliar Spray 

VIII. Downy mildew incidence over sowing time 
Downy mildew incidence in sick plot often does not represent real situation in farmers’ field. Though field survey 
gives some idea about natural incidence of the disease it is better to have separate field experiment under 
natural field (non-sick) conditions to assess downy mildew incidence on present day cultivars. With this objective 
field experiments were conducted at two locations of Dharwad and Coimbatore. One hybrid (CSH30) and one 
red grain line susceptible to downy mildew were sown on four windows starting from June to August. The 
experiment was laid out in split plot design with sowing window as main-plot and genotype as sub-plot. Each 
genotype was sown in 6 rows of 4 m length and replicated 5 times. Downy mildew incidence was recorded at 
vegetative (30 DAS) and reproductive (60 DAS) stages. Other parameters like grain yield and seed mass were 
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also recorded. Due to highly sporadic and low incidence of downy mildew at Dharwad the data was not recorded 
and the trial was considered as vitiated. Results of Coimbatore centre is presented in table below. 
Table S8: Downy mildew incidence during different sowing windows at Coimbatore 

Sowing 
Date 

DM at 30DAS DM at 60DAS Local lesion GY SW   
DMS652 CSH30 m DMS652 CSH30 m DMS652 CSH30 m DMS652 CSH30 m DMS652 CSH30 m 

10-Jul 5.6 3.2 4.4 8.9 4.4 6.7 20.3 11.6 16.0 7.4 10.4 8.9 2.2 3.2 2.7 
20-Jul 10.5 5.1 7.8 18.8 7.6 13.7 24.2 14.1 19.2 6.2 8.9 7.6 2.2 3.4 2.8 
5-Aug 15.1 6.5 10.8 27.5 10.5 19.0 27.8 14.4 21.1 6.3 8.7 7.5 2.0 2.9 2.5 
20-Aug 22.3 13.1 19.7 31.8 16.0 23.9 25.7 13.2 19.5 6.8 10.3 9.1 2.1 2.4 2.2 
CD   0.9   1.4   1.2   0.8   0.4 
At Coimbatore there was gradual but significant increase of downy mildew as sowing date advances from 1st 
week of July to 3rd week of August. Trend was same during vegetative and reproductive growth stage on both the 
cultivars. There was decrease in grain yield as sowing advances from 1st week of July to 1st

IX. Publications 

 week of August 
which partly may be due to effect of downy mildew. 

The group was involved in publishing 27 different publications including 7 journal papers, 2 books, 3 book 
chapters, 4 popular article 7 conference paper and two reports during 2020-21. Scientists from different centres 
participated in regional and national symposia. The details of the publications are given below. 

Journal Article 
Bhardwaj NR, Ashlesha Atri, Upasana Rani and Roy AK (2021). Prediction model for gray leaf spot disease of fodder 

sorghum. Indian Phytopathology, 74(1): 61-67. https://doi.org/10.1007/s42360-020-00278-z 

Chattannavar SN and Bannur VA (2020). Field evaluation of sorghum genotypes against charcoal rot caused by 
Macrophomina phaeolina (Tassi) Goid. J. Pharmacognosy and Phytochem. 9(2): 1654-1655. 

Chattannavar SN and Bannur VA (2020). Screening of sorghum genotypes against charcoal rot caused by Macrophomina 
phaseolina (Tassi) Goid. International J. Curr. Microbiol. and Appl. Sci. 9(4): 2179-2182. 

Das IK, Palanna KB, Patro TSSK, Ganapathy KN, Sunil Kumar, Kannababu N and Tonapi VA (2021). Multilocational 
evaluation of blast resistance in a diverse panel of finger millet in India. Crop Protection, 139: 105401. 
https://doi.org/10.1016/j.cropro.2020.105401 

Mamta and Singh Y (2020). Variability in pathological characters in Gloeocercospora sorghi isolates from sorghum. Internat. 
J. Plant Protec. 13(2): 148-155. 

Nazia Manzar, Singh Y, Kashyap AS, Sahu PK, Rajawat MVS, Bhowmik A, Sharma PK and Saxena AK (2020). Biocontrol 
potential of native Trichoderma spp. against anthracnose of great millet (Sorghum bicolour L.) from Tarai and hill 
regions of India. Biological Control 152 (2021) 104474. 

Rana M, Singh Y and Srivastava S (2020). In vivo evaluation of fungicides and bio-control agents against anthracnose of 
sorghum. Plant Cell Biotechnology and Molecular Biology 21 (59 & 60): 8-14. 

Books 
Das IK, Aruna C and Tonapi VA. (2020). Sorghum grain mold. ICAR-Indian Institute of Millets Research, Hyderabad, India, 

ISBN: 81-89335-93-6. 86pp. 

Umakanth AV, Padmaja PG, Das IK, Ratnavathi CV, Rao SS and Tonapi VA. (2020). Sweet Sorghum for Biofuel 
Production. Indian Institute of Millets Research, Hyderabad, India, ISBN: 978-81-946973-2-9. 53pp. 

Book Chapter 
Singh Y, Namriboi BK, Karibasappa CS and Dubey S (2021).  Sorghum: Smuts, Grain mold and Anthracnose.  In Diseases 

of Nationally Important Field Crops.  Eds. Khan, M.R., Haque, Z., and Ahamad, F. pp. 175-188. Today and 
Tomorrow’s Printers and Publishers, New Delhi, India. 

Singh Y, Sharma D and Kharayat BS (2021). Major Diseases of Sorghum and Their Management. In Diseases of Field 
Crops: Diagnosis and Management. Eds. Srivastava, J.N. and Singh, A.K. pp. 153-182. Apple Academic Press, U.S.A.  

https://doi.org/10.1016/j.cropro.2020.105401�
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Sudha D, Kavithamani and Rajesh M. (2020). The Biology, Management and Impacts of Sorghum Ergot Disease. 
Agriculture development and Economic transformation in Global Scenario. Published by Mahima Research 
Foundation and Social welfare, Varanasi. ISBN: 978-81-943375-3-9, P-323-327 

Popular Articles  
Namriboi BK, Singh Y and Karibasappa CS (2020).  Bacterial Stalk rot of Sorghum: Recent Occurrence and its Management 

in India. Agriculture & Food e-Newsletter 2(8): 21-23. 

Singh Y, Karibasappa CS and Namriboi BK (2020). Foliar Diseases of Sorghum and their Management. Agriculture & Food 
e-Newsletter 2(6): 914-916. 

Singh Y, Namriboi BK and Karibasappa CS (2021). Advances in Integrated Management of Sorghum Anthracnose. 
Agriculture & Food e-Newsletter 3(1): 373-375. 

Singh Y, Namriboi BK and Karibasappa CS (2020).  Pokkah Boeng: An Emerging Disease of Sorghum in India. Agriculture 
& Food e-Newsletter 2(6): 917-918. 

Lecture delivered  
Das IK (2020). SOP for conducting pathology field experiments in AICRP sorghum & small millets. Lecture delivered in 

Online Refresher Course on "Recent Advances in Millets Research" from 10-31 Dec, 2020, organized by ICAR-IIMR-
SMR. 

Das IK (2021). Status of Finger millet blast disease and its management practices. Lecture delivered in Brainstorming 
session on Magnaporthe Blast- Emerging threat to Pearl millet production: Preparedness and Strategies for early-
diagnosis and Management on 18th March 2021, organized by  PC AICRP Pearl Millet, Jodhpur. 

Reports 
Das IK, Chattannavar SN, Gholve VM, Yogendra Singh, Gulhane AR, Mitalkumari Patel, Sudha A, Rawal WP, Ashlesha Atri, 

G Girish (2020). Pathology Annual Progress Report: AICRP-Sorghum Kharif 2019. Pages 1-25, In: Annual Progress 
Report 2019-20, All-India Coordinated Sorghum Improvement Project, Indian Institute of Millets Research, Hyderabad. 

Das IK, Sharma KK, Gholve VM, Chattannavar SN and Girish G (2020). Pathology Annual Progress Report: AICRP-
Sorghum Rabi 2019. Pages 1-12, In: Annual Progress Report 2019-20, All-India Coordinated Sorghum Improvement 
Project, Indian Institute of Millets Research, Hyderabad. 

Papers presented in Symposium/Conference 
Gulhane AR, VU Sonalkar, GV Thakare, RB Ghorade, PS Kamble, UZ Rathod and AR Bhuyar. (1921). Performance of 

Sorghum hybrid varietal lines against grain mold at Virdarbha. Paper presented in National e-Conference “Agriculture 
Education, Innovation and Research for Future Livelihood: Indian Scenario in 2050” held from 28-29 January 2021 at 
PDKV Akola. 

Sonalkar VU, GV Thakare, RB Ghorade, AR Gulhane, AR Bhuyar, PS Kamble, SP Chickte (1921). Reaction of high 
biomass hybrid and varietal lines to shoot fly in kharif 2019. Paper presented in National e-Conference “Agriculture 
Education, Innovation and Research for Future Livelihood: Indian Scenario in 2050” held from 28-29 January 2021 at 
PDKV Akola.  

Sonalkar VU, RB Ghorade, GV Thakare, VVKalpande, PS Kamble, AR Gulhane,  SP Chickte, AR Bhuyar. (1921). Sweet 
Grain Sorghum hybrid and  varietal lines sreaction to shoot fly in kharif 2019. Paper presented in National e-
Conference “Agriculture Education, Innovation and Research for Future Livelihood: Indian Scenario in 2050” held from 
28-29 January 2021 at PDKV Akola. 

Sonalkar VU, RB Ghorade, VV Kalpande, GV Thakare, AR Bhuyar, AR Gulhane, PS Kamble. (1921). Single cut grain 
sorghum hybrids and varietal line s reaction to shoot fly Atherigonasoccata. Paper presented in National e-Conference 
“Agriculture Education, Innovation and Research for Future Livelihood: Indian Scenario in 2050” held from 28-29 
January 2021 at PDKV Akola. 
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Sonalkar VU, RB Ghorade, GV Thakare, AR Gulhane, PS Kamble, AR Bhuyar. (1921). Screening of multicut sorghum 
hybrids and varietal line s reaction to shoot fly Atherigonasoccata. Paper presented in National e-Conference 
“Agriculture Education, Innovation and Research for Future Livelihood: Indian Scenario in 2050” held from 28-29 
January 2021 at PDKV Akola. 

Thakare GV, RB Ghorade, Seema Nemade, VU Sonalkar, GG Jadhav, AR Gulhane, NP Jangwad, SP Nage, Sonia 
Vilhekar, SR Shegokar, BK Farkade (1921). Effect of Zinc and Iron enriched organic compound  of Kharif sorghum. 
Paper presented in National e-Conference “Agriculture Education, Innovation and Research for Future Livelihood: 
Indian Scenario in 2050” held from 28-29 January 2021 at PDKV Akola. 

Thakare GV, RB Ghorade,  VU Sonalkar, VV Kalpande, NP Jangwad, AR Gulhane, Shilpa Khambalkar, SP Chikte, AR 
Bhuyar and PS Kamble. (1921). Quantifying response of pre released Kharif grain sorghum genotype to different 
fertility levels under dry land condition. Paper presented in National e-Conference “Agriculture Education, Innovation 
and Research for Future Livelihood: Indian Scenario in 2050” held from 28-29 January 2021 at PDKV Akola. 

X. Recognitions 
Dr. WP Rawal of MPUAT Udaipur received ‘Young Scientist Award’ on the occasion of "International Web 
Conference on Global Research Initiatives for Sustainable Agriculture & Allied Sciences" during 28-30 
December, 2020 organized by the Society for Scientific Development in Agriculture & Technology, Meerut, UP. 
Dr. D Sudha of TNAU Coimbatore received ‘Beat oral presentation’ award for the paper “Trichoderma viride, 
potential biocontrol agent - Current status and Future prospects” during the ICBC international conference held 
on 11-12 March 2021 at TNAU, Coimbatore. Professor SN Chattannavar of UAS Dharwad appointed as HoD of 
Plant Pathology, UASD, acted as Member Board of Studies UAS Dharwad and examiner of Ph. D thesis for UAS 
Raichur apart from guiding M. Sc and Ph. D students as chairman. 
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Annexure I: Trial distribution  

‘√’ = Allotted; ‘.....’ = Not allotted  

Annexure II: Performance of the centres 
1. Sowing of the allotted experiment 

Sr. 
No 

Name of Trial/  
Experiment 

Date of sowing 
       PARB AKOL DHAR COIM SURA PANT UDAI LUDH HISA 

1 AHT-GS 11-Jul 6-Jul 21-Jul 10-Jul 18-Jul 24-Jul 14-Jul na na 
2 AVT-GS 11-Jul 6 & 14-Jul 21-Jul 10-Jul 18-Jul 24-Jul 24-Jul na na 
3 IHT-GS 11-Jul 6-Jul 21-Jul 10-Jul 18-Jul na 23-Jul na na 
4 IVT-GS 11-Jul 6-Jul 21-Jul 10-Jul 18-Jul na 23-Jul na na 
5 IAVHT-MC na na na 10-Jul 18-Jul 24-Jul 14-Jul 24-Jul na 
6 AVHT-SC 11-Jul 6-Jul na 10-Jul 18-Jul 24-Jul na 24-Jul na 
7 IVHT-SC na 6-Jul na na 18-Jul 24-Jul 23-Jul na 16-Jul 
8 IAVHT-SS 11-Jul na 21-Jul na na 24-Jul 23-Jul na na 
9 IAVHT-HBM na na na na 18-Jul na na na na 
10 SDM sowing 

window 
na na 6-Jun, 10, 26-

Jul,10-Aug 
10,20-Jul,5, 
20-Aug 

na na na na na 

11 Loss assessment 
due to grain mold 

11-Jul 6-Jul na na na na na na na 

12 Foliar disease 
management 

NA na na na na 4-Aug na na na 

13 Resistance in color 
sorghum 

11-Jul 6-Jul 21-Jul 10-Jul na 24-Jul na na na 

na= trial not allotted 

2. Data submission quality 
Sr. 
No 

Center Time of 
Submission 

Disease 
survey 

Weather 
data 

Data sheet format Remarks 

Main center      
1 Akola 28 Dec, 2020 Yes Yes Followed the supplied format - 
2 Parbhani 8 Jan, 2021 Yes Yes Followed the supplied format - 
3 Dharwad 31 Jan, 2021 No Yes Followed the supplied format - 
4 Surat nil No  Yes  All trials reported to be vitiated 

due to rain 
Should take more 
precautions/ care  

5 Coimbatore 4 Jan, 2021 Yes Yes Followed the supplied format - 
6 Pantnagar 11 Jan, 2021 Yes Yes Followed the supplied format - 
7 Udaipur 7 Dec, 2020 Yes Yes Followed the supplied format - 
Center facilitated pathology trials without regular sorghum pathologist  
1 Ludhiana 29 Dec, 2020 No No Followed the supplied format Should provide disease 

survey, weather data  
2 Hisar 2 Feb, 2021 No No Followed the supplied format Should provide disease 

survey, weather data  
3 Hagari 14 Dec, 2020 No No Should use format Should provide disease 

survey, weather data  
 

Trials/ Locations Zone-II Zone-I 
 AKO PAR DHR SUR HAG COI PAN UDA LUD HIS 
AHT-GS √ √ √ √ … √ √ √ … … 
AVT-GS √ √ √ √ … √ √ √ … … 
IHT-GS √ √ √ √ … √ … √ … … 
IVT-GS √ √ √ √ … √ … √ … … 
IAVHT-SS … √ √ … … … √ √ … … 
IAVHT-MC … … … √ … √ √ √ √ … 
AVHT-SC √ √ … √ … √ √ … √ … 
IVHT-SC √ … … √ … … √ √ … √ 
IAVHT-BMR … … … √ √ … … … … … 
SDM sowing window … … √ … … √ … … … … 
Losses due to grain mold  √ √ … … … … … … … … 
Foliar disease management, forage  … … … … … … √ √ … … 
Disease resistance in color sorghum √ √ √ … √ √ √ … … … 
Disease survey √ √ √ √ √ √ √ √ √ √ 
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Annexure III: Details of collaborator 
Centre Collaborator, Address 
Akola Dr. AR Gulhane, Sorghum Pathologist, Sorghum Research Unit, Dr.PanjabraoDeshmukhKrishiVidyapeeth 

Akola- 444 104, Maharashtra 
Parbhani Dr. VM Gholve, Pathologist, AICSIP, VasantraoNaikMarathwada Agricultural University, Parbhani-413 722, 

Maharashtra. 
Dharwad Dr. SN Chattannavar, Prof., Plant Pathology, MSRS, UAS, Dharwad-580 005, Karnataka 
Surat Dr. Tushar V Ghevariya, Assistant Research Scientist, Main Sorghum Research Station  

Navsari Agricultural University, Surat-395 007, Gujarat 
Coimbatore Dr. A Sudha, Assist. Professor, Plant Pathology, Tamil Nadu Agricultural University, Coimbatore-641 003, TN 
Pantnagar Dr.Yogendra Singh, Senior Research Officer, CAS in Plant Pathology, College of Agricultural GB Pant University 

of Agriculture &Technology, Pantnagar-263 145, Uttarakhand 
Udaipur WP Rawal, Sorghum Research Station, Maharana Pratap University of Agriculture and Technology, Udaipur- 313 

001, Rajasthan 
Ludhiana Dr.Ashlesha Atri, PBG, Punjab Agriculture University Ludhiana 141 012, Punjab 
Hisar Dr. Manjeet Singh, CCS Haryana Agricultural University, Hisar-125 004, Haryana 
Hagari Dr. G Girish, Assist. Professor, Plant Breeding, UAS Raichur- 413 722 , Karnataka 
 
Annexure IV: 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 Chari5 - - - R R  
SSG 59-3 - - R MR S MR 
       R= resistance, S= susceptible, MR= moderately resistance 

 
Annexure-V: Weather conditions at different centers 

Location Month Rainfall 
(mm) 

Rainy day 
(no) 

RH (Mor) 
(%) 

RH (Evn) 
(%) 

Tepm (Max) 
˚C 

Temp (Min) 
˚C 

Parbhani June 200 14 81.8 53.7 33.8 23.5 

 
July 256 20 84.5 66.8 31.9 23.1 

 
August 133 18 89.2 70.5 30.2 22.1 

 
September 318 16 90.4 64.6 31.7 22.1 

 
October 117 8 89.5 51.2 32.2 20.6 

 
November 0 0 80.2 33.0 30.3 14.0 

 
Kharif 2020 1024 76 85.9 56.6 31.7 20.9 

Akola June 165 na 74.5 43.7 36.2 25.1 

 
July 260 na 83.0 57.8 33.4 24.0 

 
August 217 na 87.7 72.5 29.8 22.7 

 
September 91 na 87.7 61.4 32.3 22.1 

 
October 32 na 86.7 52.6 33.0 20.7 

 
November 6 na 83.8 34.2 32.5 14.0 

 
Kharif 2020 771 

 
83.9 53.7 32.9 21.5 

Dharwad June 86 10 90.3 na 29.3 21.3 

 
July 127 12 93.0 na 27.5 20.8 

 
August 324 18 95.1 na 26.1 20.4 

https://nau.in/unithome/Main%20Sorghum%20Research%20Station%20Athwa�
https://nau.in/unithome/Main%20Sorghum%20Research%20Station%20Athwa�
https://www.mpuat.ac.in/�
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Location Month Rainfall 
(mm) 

Rainy day 
(no) 

RH (Mor) 
(%) 

RH (Evn) 
(%) 

Tepm (Max) 
˚C 

Temp (Min) 
˚C 

 
September 186 11 91.1 na 28.4 20.4 

 
October 202 10 90.7 na 29.1 20.0 

 
November 1 0 77.0 na 29.4 16.9 

 
Kharif 2020 926 61 89.5 . 28.3 20.0 

Surat June 173 12 89.7 79.6 33.3 26.3 

 
July 533 18 89.0 82.5 31.9 26.4 

 
August 911 24 93.5 90.9 30.4 25.7 

 
September 272 11 84.6 87.4 31.1 26.2 

 
October 0 0 83.6 86.5 32.0 25.2 

 
November 0 0 78.0 63.1 31.8 20.4 

 
Kharif 2020 1889 65 86.4 81.7 31.8 25.0 

Coimbatore June 22.5 10 81.0 54.3 32.4 24.2 
 July 83.5 9 84.4 58.7 31.6 23.2 
 August 49.5 11 83.2 57.4 31.1 23.4 
 September 141 14 83.7 63.1 30.3 23.1 
 October 36 7 82.5 52.8 30.8 23.6 

 
November 57 10 88.8 62.4 29.1 21.5 

 
Kharif 2020 389 61 83.9 58.1 30.9 23.2 

Pantnagar June 225 11 80.6 59.2 33.6 24.9 
 July 385 13 88.4 71.8 32.6 25.8 
 August 268 14 89.2 72.4 32.0 26.1 
 September 56 5 90.3 62.8 33.8 24.7 
 October 0 0 86.3 47.0 33.3 17.8 

 
November 0 0 91.5 38.3 28.1 11.2 

 
Kharif 2020 934 43 87.7 58.6 32.2 21.7 

Udaipur June 31 5 69.1 43.6 35.6 23.2 

 
July 150 9 81.6 65.4 33.1 22.7 

 
August 443 17 90.5 76.5 30.3 21.9 

 
September 265 11 83.7 62.6 30.7 20.0 

 
October 21 3 70.5 31.1 32.6 16.4 

 
November 0 0 74.5 32.2 28.2 10.0 

 
Kharif 2020 910 45 78.3 51.9 31.8 19.0 

 
Appendix 1.1:  Diseases and causal organisms 

Grade Disease Causal organism 
1 Grain mold Fusarium moniliforme, J. Sheld; Curvularia lunata, Phomasorghina&other 
2 Downy mildew Peronosclerosporasorghi(W. Weston &Uppal ) C. G. Shaw 
3 Ergot/Sugar diseases SphaceliasorghiMc Rae 
4 Charcoal rot MacrophominaphaseolinaTassi. Goid 
5 Rust PucciniasorghiCooke 
6 Anthracnose Colletotrichumgraminicola(Ces G.W. Wils ) 
7 Leaf blight Exserohilumturcicum 
8 Zonate leaf spot GloeocercosporasorghiBain &Edgertom ex Deighton 
9 Rough leaf spot AschochytasorghiSacc 
10 Gray leaf spot Cercossporasorghi Ellis &Everh 
11 Sooty stripe Ramulisporasorghi (Ellis &Everh ) Olive & Lefebvre in Olive et.al. 
12 Target leaf spot Bipolarissorghi (Sacc ) Shoemaker. 
13 Pokkah Boeng Fusarium subglutinans (FormarlyF. moniliforme var. subglutinans) 
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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 

 
 
Sugary disease/ Ergot (incidence) 

Grade Description (% panicle infected) 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. Grade disease reactions as follows  

Grade Description Disease Reaction 
1 No infection Immune (I) 
2 Less than 1%  plants with systemic infection   Resistant (R) 
3 1-5 %  plants with systemic infection   Resistant (R) 
4 6-10%  plants with systemic infection   Moderately  Resistant (MR) 
5 11-20%  plants with systemic infection   Moderately Resistant (MR) 
6 21-30 % plants with systemic infection   Susceptible (S) 
7 31-40 %  plants with systemic infection   Susceptible (S) 
8 41-50 %  plants with systemic infection   Highly Susceptible (HS) 
9 ˃51%  plants with systemic infection   Highly Susceptible (HS) 

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