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Executive summary

Pathology programme for the year 2022-23 consisted of basicas well as appliedresearch components. Basic and
strategic research focused on yield loss assessment due to grain mold, foliar diseases, anthracnose population
study,and efficacy of new moleculeson ergotmanagement.Applied research dealt with multi-location testing of
breeding materials for resistance against sorghum diseases at hot spot locations. A total 132 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, Hagari, Surat,
Pantnagar, Udaipur, Hisar and Ludhiana) spread over different sorghum growing zones. In addition to that 167
crossing material (F4) generated out of national crossing were evaluated for diseases resistance.

Disease situations: Diseases and their severity varied based on sorghum type and weather conditions.
Disease survey in farmers’ field revealed that among panicle diseases grain mold was predominant in
Maharashtra, Karnataka, Gujarat and Telangana and ergot in Tamil Nadu, Maharashtra and Gujarat. Downy
mildew in moderate to severe form was noted in Tamil Nadu and Karnataka and ergot in Tamil Nadu, Gujarat
and Marathwada. Among foliar diseases anthracnose and zonate leaf spot were recorded from almost all the
centres in moderate to severe form. Leaf blight was moderate in Maharashtra, Karnataka, and Gujarat and rust in
Karnataka and Tamil Nadu. Gray leaf spot was common in Punjab, and Haryana and target leaf spots in
Telangana and Punjab. Sporadic incidence of grain smut, pokkah boeng and sooty stripe was also noted in
various sorghum regions. Among the locations Parbhani, Akola and Surat received highest rainfall (1042-
1613mm) and mean relative humidity (>81%) during cropping period (June-November). Rainfall was moderate to
high at Dharwad, Hyderabad, Udaipur and Ludhiana (687-981mm) and low at Coimbatore (489mm).

Yield loss due to grain mold: Assessment of avoidable yield loss due to grain mold was carried out for the third
season with two hybrids following direct approach with development of graded disease intensity. Grain yield was
gradually decreased as mold severity increased. Yield loss varied depending on cultivar, location and disease
pressure. Per cent avoidable grain yield loss assessed over fully protected treatment varied from 8.6% (CSH25)
to 12.5% (CSH30) at Akola; 3.7% (CSH25) to 10.1% (CSH30) at Parbhani, and 7.3% (CSH25) to 6.3% (CSH30)
at Surat. Loss was more under high disease pressure created by artificial inoculation. The figures for CSH30 and
CSH25 were 23.0% and 18.8% at Parbhani; 38.9% and 30.9% at Akola and 44.5% and 47.5% at Surat. Mold
severity and resultant reduction in seed mass were mainly responsible for the loss.

Yield loss due to foliar diseases in forage sorghum: Assessment of avoidable yield loss due to foliar disease
was carried out for the second season with two forage cultivars following direct approach with development of
graded disease intensity. Green fodder yield was gradually decreased as foliar disease (anthracnose + zonate
leaf spot + leaf blight) severity increased. Yield loss varied depending on cultivar, location and disease pressure.
Green fodder yield loss varied from 8.9-26.4% withnormal natural conditions and increased to 27.4-49.0% under
high disease pressure with artificial inoculation depending on location and cultivar. Seed weight losses were
2.1-8.9% and 6.4-28.5% under above conditions.

New molecule for ergot management:Ten new molecules of fungicides either alone or in combination were
evaluated on two hybrids CSH30 and CSH41 for efficacy in ergot management at Coimbatore and Surat. All the
treatments significantly reduced ergot incidence and severity in both the locations. T4 (Tebuconazole 25% +
Trifloxystrobin 50% WG) and T5 (Tebuconazole 17.7% + Fluopyram 17.7% SC) were the two most efficient
treatments on both the cultivars and locations. Overall ergot severity was reduced by 81% in Coimbatore and
68% in Surat by these two treatments (T4 & T5). Apart from effects on ergot management the treatments also
had significant controlling effects on grain mold and foliar diseases.

Grain mold resistance in new crosses: A set of 167 new crossing materials (F4) for grain mold resistance
generated at various centres were evaluated for grain mold resistance at hot spot locations. Nine lines were grain
mold resistant (GM no 78, 37,13,121,148,15,174, 125 and 2) and had grain mol score (<3.0). Among these, lines
2,13, 15, 37 and 148 were late flowering; 2, 174 and125 were tall and 2, 78, 37, 174 and125 had small seed.
GM no 121 was the best grain mold resistance source in this group.

National grain mold nursery: Forty-seven new entries from different AICRP-S centres and IIMR were evaluated
for their resistance to grain mold at hot spots locations. Ten entries ((ICSGM Nos4, 10, 13, 25, 26, 28, 30,
GMN21-4, GMN 22-4 and AKSV470) recorded highly resistant reactions (Mold score ~2) to grain mold. Among
these resistant entriesICSGM 26 was medium (~75 days) flowering and other were late flowering (>75 days).
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Entries GMN 21-4 and AKSV470 had medium seed size (>29/100), plant height and leaf blight and rust resistant
in addition to grain mold resistant.

Anthracnose population study: A total of 24 anthracnose isolates from all India locations were isolated,
purified and established for further studies. Morphological, cultural, and molecular characterization of the isolates
were studied. Colony size (radius) ranged from 2.8 to 8.0 cm and conidia size varied from 22.6 to 34.9 um length
and 3.8 to 6.3 um width. Molecular characterization of the cultures were carried out to identify the fungal species
targeting internal transcribed spacer (ITS) regions of rDNA and actin gene (ACT).The phylogenic analysis of ITS
and ACT placed the isolates within the same cluster with Colletotrichum sublineola reference isolates YN1728
and S3.001. The reference isolates of Colletotrichum graminicola (M1.001), and Colletotrichum falcatum
(CBS127945) were clustered as outliers

Grain mold:Thirty-nine grain sorghum test entries were evaluated for grain mold tolerance along with national
checks at hot spot locations. Location-wise disease severity index for grain mold were high at (Dharwad (8.7 on
1-9 scale), Surat (4.8), moderate at 4.2 (Parbhani), 3.9 (Akola), and low at 2.6 (Coimbatore) and 1.3 (Udaipur).
Amongtheadvanced hybrids SPH2000 and SPH2001, (<3.1 on 1-9 scale) and varieties SPV2773(<3.5) were
most promising for grain mold resistance. Among initial hybridsSPH2028, SPH2022, SPH2021 and SPH2026
(=4.0) and varieties SPV2957, SPV2967, SPV2961 (<4.0)were promising. Sweet sorghum varieties SPV2990
and SPV2988 (<3.0) were promising for grain mold resistance.

Downy mildew:Test entries forgrainand sweet sorghum consisting of fivetrials (AVHT, IHT and IVT for grain
sorghum) were evaluated for downy mildew resistance.Disease pressure was moderate (2-19%). Among the test
hybridsSPH1943, SPH2000, SPH2022, SPH2026 varieties SPV2956, SPV2957, SPV2957, SPV2958, were
promising (<2%).

Sugary disease/ Ergot: Low to moderate incidence of sugary disease (ergot) was recorded from Coimbatore
and Surat (90-21%). Incidence was highly sporadic and no significant differences were observed among the
entries. Among the test hybrids SPH2001, SPH2023 and varieties SPV2959, SPV2960, SPV2961 and SPV2962
were promising.

Foliar diseases:Anthracnose, leaf blight, gray leaf spot, zonate leaf spot, and sooty stripe were common leaf
diseases on forages sorghum. Forage hybrids SPH1966, SPH1967, SPH2030 and SPH1994 and varieties
SPV2981, SPV2983 and SPV2982 (<3.0) were promising for anthracnose resistance. Entries SPH1967,
SPH1996, SPH1966, SPH1994, SPH2019, SPH2018 and SPH2020 (<2.0) were promising for zonate leaf spot.
Entries SPV2984, SPV2979, SPV2981, SPH2029, SPV2998, SPH1966, SPH2030 and SPV2982 were promising
for leaf blight (<2.8) and SPH1966, SPV2800, SPH2006, SPV2797, SPV2955, SPV2881 and SPV2885 for gray
leaf spot resistance (<2.0).

Publications:The group was involved in publishing 30 different publications including 10 research articles, 2
books, 6 book chapters, 6 popular article 2 extension Bulletin, 2 conference paper and 2 reports during 2022-23.

Recognitions:Scientists from different centres participated in regional and national symposia.Dr.PokharRawal,
MPUAT, Udaipur, was awarded Bharat Shiksha Gaurav Puraskar, and received Certificate of Education
Excellence from KTK Education Foundation, New Delhi. He also received Outstanding Achievement Award for
outstanding contribution in the field of Plant Pathology by Astha Foundation. Dr.Yogendra Singh, GBPUAT,
Pantnagar, delivered invited lecture and chaired poster presentation at National e-Conference organized by
ICAR- NCIPM, New Delhi. Dr. A Sudha, TNAU, Coimbatore was a collaborator for state release of the sorghum
variety K13.
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Detailed report

|. Disease situations

Type of sorghum diseases and their severity differ based on the type of sorghum type and also weather
conditions during crop growing periods. Kharif sorghum is grown for grain, forage as well as sweet stalks in
different parts of India that are mainly cultivated 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). Weather conditions varied over sorghum
growing locations. Among the locations Parbhani, Akola and Surat received highest rainfall (1042-1613mm) and
mean relative humidity(>81%) during cropping period (June-November) (Fig. 1, & annexure-l). Rainfall was
moderate to high at Dharwad, Hyderabad, Udaipur and Ludhiana (687-981mm) and low at Coimbatore (489mm).
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Fig. 1. Weather conditions during kharif (June-November, 2022) at different sorghum locations

Survey conducted on disease incidence in farmers’ fields at different sorghum growing regions in the country is
presentedin annexure-11. Observations are summarised below;

(A) Peninsular India

Tamil Nadu:This peninsular region generally attracts many foliar and panicle diseases. Moderate incidence of
downy mildew, ergot and anthracnose and low incidence of leaf blight, zonate leaf spot and smuts were
recorded.Prominentpanicle diseases were ergot (5.2%) and grain mold (4.6 on 1-9 scales) and foliar disease
were downy mildew (9.9%), anthracnose (3.3), leaf blight (3.1) and zonate leaf spot (3.0). Downy mildew
incidence was moderate to high at different sorghum growing districts in Tamil Nadu (mean 9.9%, range 0-28%).
In experimental plots downy mildew was 3.8%, ergot (8.0%) and grain mold 3.0 at Coimbatore(Table S1).
Karnataka: Major diseases observed in this region were grain mold, leaf blight, rust and downy mildew. Grain
mold severity was moderate (5.3 in 1-9 scale) in farmers’ field and experimental plots. Downy mildew was low
(3.3%). Leaf blight was low in farmer’s field (2.3) and moderate to severe in experimental plot (5.3). Rust
incidence was moderate (3.4). Minor incidence of other foliar diseases such as anthracnose and gray leaf spots
were observed. Telangana: Grain mold was common in this region and intensity was severe (3.0-7.0) in these
areas. Incidence of foliar diseases viz., Target leaf spot, anthracnose and zonate leaf spot was moderate to
severe in experimental plots. Moderate incidence of pokkah boengwas noted in the experimental plots.

(B) Central & Western States

Maharashtra: In Maharashtra grain mold, ergot, leaf blight, anthracnose, zonate leaf spot, and rust were
prominent diseases. Grain mold severity was moderatetohigh(3.0-6.0 on 1-9 scale)and leaf blight incidence was
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Vidarbha(Akola, Buldana,AmravathiandWasimdistrict) and Marathwada (Parbhani,

Gangakhed, Parali, Renapur, Udgir, Latur) regions. Low incidence of ergot (3.6%) was reported from
Marathwada region. Among other foliar diseases leaf blight was moderate to severe (4.5) in Vidarbha and
Marathwada regions. Low to moderate incidence of Anthracnose (3.0), zonate leaf spot (3.7), sooty stripe (1.4)
and pokkah boeng (1.0%) were observed. Gujarat: Grain mold, ergot, anthracnose and leaf blight incidence
were recorded in different sorghum growing areas of thisstate. Moderate incidence of grain mold (4.0),

anthracnose (4.3), leaf bl

ight (4.7) and low incidence of ergot (~2%) were reported on sorghum in farmers’ field.

Rajasthan: Low to Moderate incidence of anthracnose (3.8), and grain mold, was reported in the experimental

plots.
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Fig. 2. Grain mold,downy mildew, ergot, and foliar disease incidence in different parts of India
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Table S1: Summary of disease situation in Farmers’ field in sorghum growing states.

State Inciden | SDM | Ergot | Smut | Pok | GM | Anth | ZLS | LB Rust | Soty | GLS | TLS
ce ©) | @) | % |kah) | @9 |19 | @9 | @9 | @9 |19 |19 | @19
Karnataka Mean - - - - 2.8 - - 2.3 - - - -
Range - - - - 1-3 | - - 2-3 | - -
Tamil Nadu Mean 99 |52 5.2 - 46 |33 |30 |31 |31 |14
Range | 0- 0-34 | 0-31 | - 1-7 | 1-7 | 1-6 |16 | 1-7 |13
28
Telangana Mean - - - 18 |55 [35 |23 |23 - - - 6.5
Range - - - 0-3 | 1-7 |34 |2-3 |2-3 | - - - 4-6
MH(Vidarbha) Mean - - - - 45 |15 - 45 - 14 - -
Range - - - - 4-6 | 1-2 | - 4-6 | - 1-2
MH(Marathwada) | Mean - 3.6 - 10 |35 [30 |37 |40 |21 -
Range - 1-5 - 1-4 | 1-5 |15 |2-6 |15 | 14
Gujarat Mean - 2.7 - - 40 |43 - 4.7 -
Range 0-4 1-4 |45 | - 4-5
Rajasthran Mean - - - - - 3.8 - -
Range - - - - - 2-5 | - - - - -
Punjab Mean - - - - - 16 |13 - - - 2.9
Range - - - - - 1-3 | 1-2 | - - - 1-7
Uttarakhand Mean - - - - - 72 70 - - - -
Range - - - - - 6-8 6-8

(C) Northern States

Uttarakhand: Disease survey was conducted at farmers’ field in Udham Singh Nagar, Haridwar and Dehradun
districts of Uttarakhand on improved and local cultivars, which were mostly grown for forage purpose.
Anthracnose (7.2) and zonate leaf spot (7.0) appeared in severe forms at farmers’ field. Severity of these
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 (2.9 -
5.1). Minor incidence of anthracnose (1.6-2.7) and zonate leaf spot (~1.5) were noted. Haryana: Moderate
incidence of anthracnose (3.5), gray leaf spot (3.4), and sooty stripe (3.3) were reported in the experimental
plots.

In brief, among panicle diseases grain mold was predominant in Maharashtra, Karnataka, Gujarat and
Telangana and ergot in Tamil Nadu, Maharashtra and Gujarat. Downy mildew in moderate to severe form was
noted in Tamil Nadu and Karnataka and ergot in Tamil Nadu, Gujarat and Marathwada. Among foliar diseases
anthracnose and zonate leaf spot were recorded from almost all the centres in moderate to severe form. Leaf
blight was moderate in Maharashtra, Karnataka, and Gujarat and rust in Karnataka and Tamil Nadu. Gray leaf
spot was common in Punjab, and Haryana and target leaf spots in Telangana and Punjab. Sporadic incidence of
grain smut, pokkah boeng and sooty stripe was also noted in various sorghum regions.

IIl. Yield loss assessment due tograin mold

Field experiments were conducted with two sorghum hybrids (CSH30& CSH35) at Parbhani, Akola and Suratfor
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.

Treatments:
T1 (Fully protected) = No grain mold (Three sprays of propiconazole 25% EC @ 1 ml/ L, at thebeginning of
flowering, 20 days after flowering, and 35 days after flowering) (10 paniclesshouldoe bagged for2 days
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aftertreatment). T2 (Fully unprotected) = Expect up to 30% mold intensity (which commonly occur under normal
weather conditions). T3 (Graded mold development) = 31-50% mold intensity (One spray of mixture of grain
moldsporesat40 days after flowering). T4 (Graded mold development) = 51-70% mold intensity (Two sprays of
mixture of grain moldspores-firstat 38daysandsecondat40 days after flowering). Design:RBDwith4
replications;Plotsize:5rowsof4m each.

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.
Twenty selected panicles werekept 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:
Results showed that grain yield was gradually decreased as mold severityincreased from low of high (Fig 3).
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Fig. 3. Effect of grain mold severity on grain yield at different locations during kharif 2022
At Akola range of disease grades was narrow as mold score varied from 2.0 to 6.5 for both the hybrids.
Corresponding grain yields (/20 plants) were 870 & 500 in CSH30 and 1032 and 532 in CSH25. At Surat mold

score varied from 1.5 to 8.0 for both the hybrids. Corresponding grain yields (g/20 plants) were 1188& 550 in
CSH30 and 810 and 410 in CSH25. At Parbhani distinct disease grades were developed over treatments and
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mold score ranged from 1.0 to 8.0 inCSH30 and 2.0 to 7.0 in CSH25. Corresponding grain yields (Kg/plot) were
3.2&2.2in CSH30 and 3.3 and 2.7 in CSH25.

Per cent avoidable grain yield loss assessed over fully protected treatment varied from 8.6% (CSH25) to 12.5%
(CSH30) at Akola,3.7% (CSH25) to 10.1% (CSH30) at Parbhani and 7.3% (CSH25) to 6.3% (CSH30) at
Surat(Table S2). However, loss was more under high disease pressure created by artificial inoculation. The
figures were Parbhani (23.0% for CSH30, 18.8% for CH25); Akola (38.9% for CSH30, 30.9%for CSH25); and
Surat (44.5% for CSH30, 47.5% for CSH25). Therefore, yield loss varied depending on cultivar, location and
disease pressure. Seed mass also decreased as the mold score increased.

Table S2: Grain yield loss due to grain mold at different locations during kharif 2022.

Grain yield Loss (%)
Treatment/ Location Akola Parbhani Surat
CSH30 CSH25 CSH30 CSH25 CSH30 CSH25
Natural Inoculum 125 8.6 10.1 3.7 6.3 7.3
Artificial Inoculation once 24.2 184 14.9 14.3 19.2 12.2
Artificial Inoculation twice 38.9 30.9 23.0 18.8 44.5 475

[l. Yield loss assessment due to foliar diseases

Field experiments were conducted with two forage cultivars (CSH40Fand CSV35F) at Pantnagar and Udaipurfor
assessment of avoidable yield loss due to foliar diseases in forage sorghum. Direct approach for loss
assessment was followed with development of graded disease intensity. Following treatments were designed for
graded disease development.

Treatments:

T1= No foliar disease (two sprays of propiconazole 25% EC @ 1 ml/ L, at 40 and 60 DAS); T2=up
to30%foliardiseaseintensity(Natural diseasedevelopment);T3= 31-50% foliar disease (One spray of mixture of
spores of anthracnose and zonate leaf spotat 40DAS); T4= 51-70% foliar disease (Two sprays of mixture of
spores of anthracnose and zonate leaf spot firstat 40 andsecondat 50DAS). Design: RBD with 4 replications;
Plot size: 5 rows of 4 m each: Spacing: 45 cm row to row, and 5 cm plant to plant.

Sampling and data recording:

In each plot,40 plants free of insect pests attack were randomly selected and tagged in the three inner rows
(leaving boarder rows) during flowering stage keeping in mind the representative disease severity of the plot as
follows; forT1plotsplantsshowingnofoliardisease (fully protected); forT2plotsplantsshowingaround30%leaf area
damage due to foliardiseases;forT3plotsplantsshowingaround50%leaf area damage and forT4
plotsplantswhichshowsaround70%]leaf area damage.Of the tagged plants 20 were randomly cut 10 days after
flowering and green fodder yield was recorded.Remaining tagged plants were allowed to mature and then 20
plants were harvested, grain threshed, and grain yield and seed weight recorded.

Results:
Results showed that green fodder yieldwas gradually decreased as foliar disease (anthracnose + zonate leaf

spot + leaf blight) intensity (1-9)increased from low of high grade (Fig. 4)at both the
location.Similartrendswereobserved for grain yield and 100 seed weight. At Pantnagar, green fodder yield loss
varied from 8.9%(CSV 35F) to 19.2% (CSH 40F) under natural inoculum and increased to 27.4% (CSV 35F) to
35.6% (CSH 40F) under high disease pressure with artificial inoculation (Fig. 5). Seed weight losses were 2.1%
(CSV 35F) to 3.8% (CSH 40F) and 6.4% (CSV 35F) to 7.9% (CSH 40F) under above conditions. At Udaipur,
green fodder yield loss varied from 22.5% (CSV 35F) to 26.4% (CSH 40F) under natural inoculum and increased
to 41.4% (CSV 35F) to 49.0% (CSH 40F) under high disease pressure with artificial inoculation. Seed weight
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losses were 8.2% (CSV 35F) to 8.9% (CSH 40F) and 26.6% (CSV 35F) to 28.5% (CSH 40F) under above
conditions. Losses were relatively more at Udaipur than Pantnagar.

Pantnagar
2 _
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ke ke
.°_>’. 25 o .“_; 20 Iy
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Fig. 4. Effect of foliar disease intensity on fodder yield of forage sorghum hybrid CSH 40F and variety CSV 35F
during kharif 2022.
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Fig. 5. Losses in fodder yield and grain weight of forage sorghum hybrid CSH 40F and variety CSV 35F due to
foliar diseases at Pantnagar and Udaipur during kharif 2022.

IV. Identification of new molecules for ergot management
Field experiments were conducted with two kharif hybrids (CSH30 & CSH41) at Coimbatore and Surat for
management of ergot with new chemicals formulations available in the market. Treatment details are given

below;
Design:RBDwith3replications; Plotsize:4 rowsof4meach. One row was left blank in between each plot to

minimize drifting of chemical to other plots. The first spray was applied on the flowering panicles at 80% anthesis
and the second one at 15 days after the first spray.

Treatment details

Sr.no. | Treatments (@0.1% ai) Trade Name Active ingredient (%)
T1 Tebuconazole 5.36 W/W Raxil Easy 5.36 %
T2 Hexaconazole 5 % EC Hexadhan Plus 5%
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T3 Propiconazol 25 % EC Tilt 25%
T4 Tebuconazole 25% + Trifloxystrobin 50 % WG | Nativo 75%
T5 Tebuconazole 17.7% + Fluopyram 17.7 % SC Luna 35.4 %
T6 Metiram 55 %-+Pyraclostrobin 5% WG Cabrio Top 60 %
T7 Carboxin 37.5 %+ Thirum 37.5% WP Vitavax Power 75 %
T8 Control (No treatment)

Observations: Ergot incidence was recorded using a 0-9 scale and ergot severity was calculated as per cent
disease index (PDI).Other observations were grain mold severity (1-9 scale), foliar diseases severity (1-9
scale),grainyield(Kg/plot)and plant stand. The observations on foliar disease and grain mold were taken to
generate additional information due to the treatments.

Results:

Ergot:Results showed that all the treatments significantly reduced ergot incidence and severity in both the
locations (Fig. 5). At Coimbatore ergot severity index (PDI) ranged from 5.3-17.3% among treatments with37.7%
in control on the hybrid CSH30 and 4.0-17.3% among treatments with 23.0% in control on the hybrid CSH41. T4
(Tebuconazole 25% + Trifloxystrobin 50% WG) and T5 (Tebuconazole 17.7% + Fluopyram 17.7% SC were the
two most efficient treatments on both the cultivars. At Surat PDI ranged from 11.3-29.9% amongtreatments

I Grain mold =l foliar diseases  =—#=—Ergot severity

Ergot severity (PDI)

Grain mold/ Foliar disease (1-9)

T1 T2 T3 T4 T5 T6 T7 T8
Treatments

Fig. 5. Efficacy of new molecules of fungicides on management of ergot in sorghum, kharif 2022

With40.3% in control on the hybrid CSH30 and 9.7-24.6% among treatments with 28.8% in control on the hybrid
CSH41. In this location T4 followed by T5 were the two most efficient treatments on both the cultivars.Overall
ergot severity was reduced by81% in Coimbatore and 68% in Surat by these two treatments (T4& T5). Grain
mold: The treatments also significantly reduced grain mold severity. At Coimbatore grain mold severity ranged
from 1.3-1.7 (1-9 scale) among treatments with 3.7 in control on the hybrid CSH30 and 1.3-3.3 among treatments
with 4.3 in control on the hybrid CSH41. At Surat mold ranged from 1.7-4.0 among treatments with 4.7 in control
on the hybrid CSH30 and 2.0-3.0 among treatments with 4.3 in control on the hybrid CSH41. Overall mold
severity was reduced by 63% at Coimbatore and 50% at Surat over control by these treatments.Apart from ergot
and grain mold the treatments also had significant controlling effects on foliar diseases.
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V. Grain mold resistance in national crosses (F4)

One hundred and sixty-seven segregating materials(F4 generations) that were developed from crosses at
different centres. They were evaluated at two grain mold hot-spot locations viz., Akola and Surat during kharif
2022. The experiment was laid out in augmented design with resistant and susceptible checks (5 checks x 4
sets). Each genotype was sown in 1 row of 4 m length. Grain mold severity (PGS and TGS), grain size, panicle
structure, plant height, flowering time and grain hardness were recorded.Mold severity was relatively more at
Surat than Akola. At Akola mold score varied from 2.0 to 4.0 and at Surat it was 3.0 to 7.0 (1-9 scale).Overall,9
lines had grain mold score £3.0) and were resistant (GM no 78, 37,13,121,148,15,174, 125 and 2).Resistance
shown by 37,13,148, 15 and 2 may be due to late flowering to some extent. Lines 174, 125 and 2 were tall and
78, 37, 174, 125 and 2 had small seed size. GM no 121 may be the best grain mold resistance source in this lot.

Table S2: Promising crosses for grain mold resistance kharif 2022

Line No Flowering (day) Plant Height (cm) gl-\g))Fleld grade 100 seed wt (g) Et?rlll(ftlfre GH
AKO SUR IND | AKO SUR IND gK SUR IND | AKO SUR IND AKO SUR AKO

GM-37 93 [68 |81 |70 [310 |19 |20 |30 |25 |17 [15 |16 [SsC |L 6.0

GM-78 68 |72 |70 [70 [250 [160 |20 |30 |25 |19 [14 |16 [sC |L 8.0

GM-15 97 |74 |86 |160 [ 255 |[208 |20 [30 [25 |20 [20 |20 |[cC sC | 105

GM-125 78 |70 |74 [150 [290 [ 220 [20 |30 |25 |19 [15 |17 [sC |L 85

GM-174 74 |72 |73 [160 [275 [218 |20 |30 |25 |21 |15 |18 |[L L 75

GM-121 75 |67 |71 [80 [280 [180 [30 |30 [30 |26 |24 |25 [sC [sc |70

GM-2 83 (81 |82 [220 [260 | 240 [20 [40 [30 [19 [10 |14 |cC sc |95

GM-13 87 |80 |84 |[130 [185 | 158 |20 |40 |30 |20 [30 |25 |[C sC |65

GM-148 87 |80 |84 |130 |165 | 148 |20 |40 |30 |25 |19 |22 [sC [sc |85

csv 17 80 |67 |78 |80 [132 |106 |25 |40 |33 |18 |23 |20 |SC [SC

CSV 20 86 |81 |83 |175 | 241 | 208 |23 |45 |34 |22 |17 |20 |SC |SC

43 88 |81 |84 |105 [134 |119 |25 |55 |40 |25 |20 |23 |C SC

B58586 78 |71 |74 |[113 |281 [197 |20 |30 |25 (19 |15 |17 |L L

BULK Y 91 |64 [77 [99 154 [126 [33 [60 [46 [17 [23 |20 [sC [scC

VI. Studies on anthracnose population

Anthracnose leaf samples were collected from Coimbatore, Dharwad, Parbhani,Akola, Surat,Ludhiana and
Pantnagarcentres. Samples from Akola, Parbhani, Dharwad, Surat and Pantnagar centres had anthracnose
symptoms and isolation was done. However, no anthracnose symptoms were observed in samples received from
Coimbatore and Ludhiana samples. A total of 24 isolate (12 from Pantnagar, 7 from Parbhani, 3 from Akola 1
from Surat, 1 from Dharwad) were isolated, purified and established for further studies.
Morphological,cultural,and molecular characterization of the isolates have been studied at Pantnagar.

1. Morpho-cultural characterization

Colony colour varied from gray to dark gray or blackish and whitish in few cultures. Colony appearances were
woolly, felty or centrally tuft and raised with regular or irregular margin and slight to distinct zonation. Colony size
(radius) ranged from 2.8 to 8.0 cm and conidia size varied from 22.6 to 34.9 umlength and 3.8 to 6.3 pum width
(Table S3& Fig. 6).

Table S3: Growth, colony, and spore characteristics of anthracnose isolates

Isolate | Location State Colony characters Growth pattern Colony Conidia size (um)
size (cm)
Radius | Length [ Breadth

AICRP Sorghum 6-Sorghum-Pathology Kharif Report-agm23 Page 12 of 39
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Cs02 | Pantnagar | Uttarakhand | Gray, felty to woolly, Irregular with distinct 74 30.10 4.65
tufted zonation
Cs04 | Akola Maharashtra | Gray to white, woolly, | Regular with no 4.6 29.12 4.87
raised tufted growth distinct zonation
Cs05 | Pantnagar | Uttarakhand | Dark gray, felty Regular with zonation 5.0 31.39 448
Cs06 | Pantnagar | Uttarakhand | Dark gray, felty Regular with zonation 4.9 32.79 4.27
Cs07 | Pantnagar | Uttarakhand | Whitish gray, felty Irregular with no 2.9 25.91 4,52
zonation
Cs08 | Pantnagar | Uttarakhand | Whitish gray, felty Irregular with slight 5.0 33.81 4.68
zonation
Cs13 | Pantnagar | Uttarakhand | Gray, woolly, tufted Regular with zonation 74 34.88 4.18
Csl4 | Parbhani | Maharashtra | Black to gray, woolly, | Regular with zonation 8.0 24.66 5.28
slight aerial growth
Cs16 | Pantnagar | Uttarakhand | Olive gray to white, Regular with zonation 3.8 23.90 4.87
felty
Csl7 | Pantnagar | Uttarakhand | Gray to white, felty Irregular with slight 4.7 25.26 5.78
zonation
Cs18 | Akola Maharashtra | Gray to white, Felty, Regular with faint 4.7 25.43 5.09
slight aerial growth zonation
Cs19 | Akola Maharashtra | Gray to white, felty, Regular with faint 54 29.68 3.80
slight aerial growth zonation
Cs21 | Pantnagar | Uttarakhand | Gray to white, felty Regular with slight 5.0 26.63 6.26
zonation
Cs25 | Pantnagar | Uttarakhand | Olive gray, woolly, Regular with no 6.5 30.26 3.85
tufted zonation
Cs26 | Surat Gujarat White, woolly, Regular with no 35 27.05 5.25
centrally tufted zonation
Cs28 | Pantnagar | Uttarakhand | Olive gray, felty, Regular with no 2.8 34.84 4.45
zonation
Cs29 | Dharwad | Karnataka Gray, woolly, tufted Regular but no distinct 6.1 22.66 4.88
with centrally aerial zonation
growth
Cs30 | Pantnagar | Uttarakhand | White, felty slightly Regular with no 4.7 23.65 5.21
raised in centre zonation
Cs35 | Parbhani | Maharashtra | Gray to white, woolly, | Regular with distinct 7.2 27.07 6.30
slightly raised in zonation
middle
Cs36 | Parbhani | Maharashtra | Whitish gray, tufted Irregular with no 4.3 24.42 5.16
zonation
Cs37 | Parbhani | Maharashtra | Dark gray to white, Irregular with zonation 51 25.93 5.48
felty
Cs38 | Parbhani | Maharashtra | Light gray to white, Irregular with no 45 25.11 4.97
felty zonation
Cs39 | Parbhani | Maharashtra | Gray to white, felty Regular with slight 6.4 27.48 4.73
with centrally tufted zonation
Cs40 | Parbhani | Maharashtra | Dark gray to white, Irregular with zonation 6.0 30.63 512
felty
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Fig. 6.Morphological variation in Colletotrichum isolates from Dharwad, Akola, Parbhani, Surat and Pantnagar
2. Molecular characterization

Molecular characterization of the cultures was carried out to identify the fungal species. PCR amplification of
ITS1 regions of rDNA, and actin gene (ACT) were amplified by PCR. The ITS region of the nuclear ribosomal
DNA is commonly used in fungal identification because it is highly variable between different fungal species. The
ACT gene is a gene that encodes for actin, a protein that is involved in the cytoskeleton of cells. It is used in the
identification of fungi because it is a single copy number gene, meaning that each fungal cell has only one ACT
gene. The primers used for ITS region were ITS1 (5'- TCC GTA GGT GAA CCT GCG G -3') and ITS4 (5- TCC
TCC GCT TAT TGA TAT GC -3'), and for ACT were ACT-512F (5- ATG TGC AAG GCC GGT TTC GC -3') and
ACT-783R (5"- TAC GAG TCC TTC TGG CCC AT -3'). Amplicons were sequenced for further analysis.

1. The sequencing results of isolates were subjected to BLASTn similarity search, which identified 100 %
(Cs05 and Cs07) to 96.64 % (Cs39) for ITS region and 100 % (Cs02, Cs18, Cs30 and Cs40) to 98.65 %
(Cs25) similarity for ACT region with Colletotrichum sublineola.The similarity with other species of
Colletorichum wassignificantly less.

2. The phylogenic analysis (using bootstrap supported maximum likelihood approach) of ITS and ACT
placed the isolates within the same cluster with Colletotrichum sublineolareference isolates YN1728 and
S3.001, however the reference isolates of Colletotrichum graminicola (M1.001), and Colletotrichum
falcatum (CBS127945) were clustered as outliers (Fig.7&8).

Based on two gene sequence analysis, the collected isolates for anthracnose of sorghum were identified as
Colletotrichum sublineola.
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Fig. 7. Molecular phylogenetic analysis of Colletotrichum isolates using ITS sequence by maximum likelihood

method.

Fig. 8. Molecular phylogenetic analysis of Colletotrichum isolates using ACT sequence by maximum likelihood

method.
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VII.  National Grain Mold Nursery

New entries from different AICRP-S centres and [IMR are evaluated for their resistance to grain mold at hot spots
locations. During kharif 2022 forty-sevenentries (including 2 checks B58586, Bulk Y) were evaluated at Parbhani,
Akola and Patancheru. Field experiment was conducted in RBD with 2 replications. Each test entry was sown in
two rows of 4 m long and 45 cm apart. Grain mold was scored following 1 to 9 rating scale on panicles in the field
(PGS) and after threshing (TGS). Other grain mold related characters like seed size, days to flowering, plant
height and panicle compactness were recorded. Results are presented in Tables 10.1 to 10.3.

Table S4: Promising entries in grain mold nursery

Grain mold field grade (1-9) DTF PH SW LB Rust
Entry AKO PAR PAT Mean (day) (cm) (9/100) | (1-9) (1-9)
AKSV470 3.0 2.0 25 2.2 88 177 2.3 2.2 2.0
GMN 22-4 2.5 2.0 25 2.0 80 271 1.7 18 5.0
GMN21-4 3.0 2.0 2.3 2.1 90 182 2.2 2.2 3.0
ICSGM -10 3.0 2.0 25 2.2 90 250 2.2 2.7 6.0
ICSGM -13 2.0 2.0 24 1.8 88 169 2.1 35 6.5
ICSGM -21* 2.0 2.0 2.0 2.0 74 182 1.9 2.2 6.0
ICSGM -22* 3.0 2.0 2.0 2.0 79 217 2.1 2.3 6.5
ICSGM -25 2.0 2.0 25 2.2 79 234 1.3 35 5.0
ICSGM -26 3.0 2.0 2.3 2.1 75 304 2.3 2.5 6.5
ICSGM -27* 2.5 2.0 2.3 1.9 79 162 14 18 7.0
ICSGM -28 2.0 2.0 2.0 1.7 78 218 18 32 6.5
ICSGM -30 2.0 2.0 3.0 2.0 88 237 18 2.7 45
ICSGM -4 3.0 15 2.3 2.3 88 213 2.2 32 45
B58586 2.0 2.3 2.3 2.2 70.5 233 1.7 2.2 3.0
BulkY 5.0 6.0 7.7 6.2 65.3 111 1.7 1.7 5.0

*100% glume cover, forage type.

Grain mold severity was low at Parbhani (2.4) and Akola (2.7) moderate at Patancheru (3.5). Based on all India
performance ten entries (ICSGM Nos4, 10, 13, 25, 26, 28, 30, GMN21-4, GMN 22-4 and AKSV470) recorded
highly resistant reactions (Mold score ~2) to grain mold (table S4).Others entries were resistant or moderately
resistant to grain mold. Among the above ICSGM 26 was medium (~75 days) flowering and other were late
flowering (>75 days). Entries GMN 21-4 and AKSV470 had medium seed size (>2g/100), plant height and leaf
blight and rust resistant in addition to grain mold resistant.

VIIl. Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines for resistance to major
diseases

Thirty-ninegrain sorghum test entriesalong with 12 national hybrids and varieties and 5disease resistant and
susceptible checks consisting of advanced and initial experimental hybrids and varieties in three trials (Advanced
Varietal and Hybrid Trial, Initial Hybrid Trial and Initial Varietal Trial) were evaluated for resistance to grain mold,
downy mildew and foliar diseases in hot spot locations (Dharwad & Coimbatore in zone-1, Akola&Parbhani in
zone-2 and Surat& Udaipur in zone-3) 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 | 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 and foliar disease pressure was low-moderate to severe.

Table S3: Grain mold severity index for different locations (LSI)

Zone Zone-1 Zone-2 Zone-3
Location Dharwad Coimbatore Akola Parbhani Surat Udaipur
AVHT 5.1 2.0 34 4.9 4.6 17
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IHT 5.7 2.9 3.1 44 4.6 11
VT 4.8 2.8 5.3 34 5.1 1.0
LSl 5.2 2.6 39 4.2 4.8 1.3
Max Score 8.7 6.0 5.0 8.7 7.3 33
Total observations 228 228 228 228 228 75

Table S4: Foliar disease incidence in grain sorghum at different locations (1-9 scale)

Trial | Leaf blight Rust Anthracnose ZonatelS

DHR | COlI | AKO | PAR | SUR | UDA | DHR | COI | PAR | DHR | COI | AKO | PAR | SUR | UDA | AKO PAR

AVH |60 |20 |31 |44 |43 |15 |32 19|19 |12 |23 |13 |22 |36 |16 |11 2.2
T

HT |58 |19 |26 |46 |44 |10 |24 (15|18 |13 |19 |15 |27 |39 |15 |11 3.2

VT 55 |17 |46 |33 |44 |23 |31 |17 |10 |11 (13|13 |24 |36 |12 |11 3.0

LS 58 (18|34 |41 (44 |16 |29 |17 |16 |12 (18|13 |24 |37 |14 |11 2.8

1. Advanced Varietal and Hybrid Trial (AVHT-GS)

AVHT-GS trial was comprised of total 25 entries. They included 8 test entries, 10 hybrid and varietal checks, one
local check from respective centre and 5 pathology checks for comparing disease reactions.

Grain mold:Trials were laid at six locations (Dharwad, Coimbatore,Akola, Parbhani, Surat and Udaipur) and
disease pressure was moderate to high. Grain mold was reported from all six centres namely Akola, Parbhani,
Dharwad, Coimbatore, Surat and Udaipur. Location severity index (LSI) for grain mold were 8.7 (Dharwad), 2.6
(Coimbatore), 3.9 (Akola), 4.2 (Parbhani), 4.8 (Surat) and 1.3 (Udaipur).

Panicle grain mold score (PGS): PGS or field grain mold score (FGS) is important for assessing genetic
resistance against grain mold in an entry and it was reported from Parbhani, Akola, Dharwad,
Surat,Coimbatoreand Udaipur(Table 1.1). At Dharwad PGS ranged from 2.7 to 7.3 (1-9 scale), disease pressure
was high (5.0) and all the test entries were moderately resistant except SPH1943 (5.7 susceptible). At
Coimbatore PGS ranged from 1.0 to 4.0, disease pressure was low (1.8) so the test entries reacted as resistant.
Overall in zone-2 (Dharwad&Coimbatore) PGS ranged from 2.7 to 5.5 (resistance to susceptible reaction) and
the test entries were resistant to moderately resistant.At Akola PGS range was 2.2 to 4.5, disease severity was
low (3.4) and the test entries were resistant to moderately resistant. At Parbhani it ranged from 2.0 to 7.3 disease
pressure was moderately high (4.5) and the test entries were moderately resistant, except SPV2776 (7.3).
Overall in zone-2 (Parbhani & Akola) all the test entries were moderately resistantexcept SPV22776 (5.7). At
Surat PGS ranged from 3.0 to 6.3, disease pressure moderate (4.4) and test entries were resistant to moderately
resistant. At Udaipur incidence was low and sporadic (range 1.0 to 3.3 and mean 1.6). Overall in zone-3 (Surat &
Udaipur) all the test entries were moderately resistant. All India pooled analysis of data showed that performance
of test entries did not differ significantly from each other (range 3.0-3.8). All the test entries and the hybrid &
varietal checks were moderately resistant when susceptible check BulkY scored 5.8. Best performing five entries
(excluding resistant check) were SPH2000, CSH 16, SPH1943, CSV 20 and SPH2001(3.0 to 3.1) (Table 1.1).

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 and it was reported from Parbhani, Akola,
Dharwad, Surat, Coimbatore and Udaipur(Table 1.1). At Dharwad TGS ranged from 3.0 to 7.3(1-9 scale),
disease pressure was high (5.4) and 4 test entries were moderately resistant and other 4 were susceptible.At
Coimbatore TGS ranged from 1.0 to 4.7, disease pressure was low (2.3) so the test entries reacted as resistant.
Overall in zone-2 (Dharwad & Coimbatore) TGS ranged from 2.3 to 5.3 (resistance to moderately resistant
reaction) and the test entries were resistant to moderately resistant. At Akola TGS range was 2.2 to 4.5, disease
severity was low (3.6) and the test entries were resistant to moderately resistant. At Parbhani it ranged from 3.0
to 8.3, disease pressure was moderately high (5.4) and the test entries were moderately resistant or susceptible.
Overall in zone-2 (Parbhani & Akola) all the test entries were moderately resistant except SPV2776 (6.2,
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susceptible). At Surat TGS ranged from 3.7 to 7.3, disease pressure moderately high (4.9) and test entries were
moderately resistant, except SPH1943 (6.3, susceptible). At Udaipur incidence was low and sporadic (range 1.0
to 3.7 and mean 2.0).Overall in zone-3 (Surat & Udaipur) all the test entries were moderately resistant. All India
pooled analysis of data showed that performance of test entries did not differ significantly from each other (range
3.3-4.5). All the test entries and the hybrid and varietal checks were moderately resistant when susceptible check
BulkY scored 5.6. Best performing five entries (excluding resistant check) were SPH2001, SPV2773, CSV 20,
CSV 17 and CSV 27(3.3 to 3.6) (Table 1.1).

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. Low incidence of downy mildew (mean 5.4%
and range 1-12.7%) was reported from peninsular India viz., Dharwad.AtCoimbatore incidence was low and
sporadic. Test entries and checks showed resistant reaction to downy mildew (£5.0%), except SPV2781, which
was moderately resistance (7.3%)(Susceptiblecheck DMS652,10.7%) (Table 1.4).

Sugary disease or ergot: Ergot incidence was reported from Coimbatore (zone-1) and Surat (zone-2). The
disease was recorded in percentage (where, up to 10% resistant; 11-30% moderately resistant; 31-50%
susceptible; and >50% highly susceptible). At both the locations incidence was sporadic in nature and CV was
quite high at Coimbatore (CV 69%). At Surat incidence ranged from 2.0-6.3% and test entries were quite
resistant. Overall, test entries were promising for ergot resistance (2-6%) (Table 1.4).

Foliar diseases: AVHT entries were evaluated for foliar disease resistance under artificial/ natural conditions in
hot spots (Parbhani, Akola, Dharwad, Surat, Coimbatore and Udaipur) locations. The disease severity was
scored on a 1-9 rating scale. Severity of different foliar diseases is given in Table S4.

Leaf blight: Occurrence of leaf blight was reported from Dharwad, Coimbatore, Parbhani, Akola, Surat.
Incidence was severe at Dharwad (6.1), moderate at Parbhani (4.4), Akola (3.2), and Surat (4.3) and low at
Coimbatore (2.1) and Udaipur (1.5) (Table 1.3). Entries differed significantly at all the locations. Test entries were
moderately resistant at all the zones. Based on All India data the test entries were resistant to moderately
resistant for leaf blight. The top ranked entries and checks were SPH2000, SPC-01, SPH1943, CSH 25 and
SPV2773 (3.1-3.9).

Anthracnose: Anthrachose was reported from all the centres in low to moderate intensity. Incidences were -
Dharwad (1.2), Coimbatore (2.3), Akola (1.3), Parbhani (2.2), Surat (3.6) and Udaipur (1.6). (Table S4, 1.3).
Disease reactions of the entries significantly differed at all the locations. Overall, the test entries were resistant to
moderately resistant. Top ranked entries including hybrid checks were SPH2000, CSH 25, SPV2773, SPV2776
and SPH1943[1.8 to 2.1].

Zonate leaf spot:Zonate leaf spot was reported from Parbhani (1.9), Akola (1.6) (Table S4). Disease incidence
was sporadic and pressure was low at both the locations. Disease reactions of the entries differed significantly at
these locations. Top ranked 5 test entries and hybrid checks were SPH1943, SPH2000, SPH2001, CSH 41, CSH
25 and SPV2773 (1.0 to 1.3).

Leaf rust: Occurrence of leaf rust was reported from Dharwad (4.3) in moderate intensity and from Coimbatore
(2.0) and Parbhani (1.9)at low intensity (Table 1.3). No other centre reported the disease. All the test entries
reacted as resistant to leaf rust except SPV2781, which was moderately resistant. Top ranked test entries
including checks were CSV 17, SPH1943, CSH 25, SPH2000, SPV2773, SPV2776 (1.0-1.9).

Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Coimbatore, Udaipur and
Surat. Location means varied from 60.7 (Coimbatore) to 85.4 (Akola) days with national mean 71.9 days (Table
1.2). Data was significant at 5% level in all the locations. Among the test entries the earliest flowering one was
SPH1943 in zone 1 (66.8 days) and zone-2 (72.3 days) SPH2000 (68.3 days) in zone 3. Overall five earliest
flowering entries were CSV 17, SPH1943, CSH 30, SPC-01 and SPH2000 (<70 days.)

Seed weight: Seed weight (g/ 100) was recorded at Dharwad (2.7), Coimbatore (2.7), Akola (2.3), Parbhani
(2.5), Surat (2.4) and Udaipur (2.4) and entries differed significantly on all the locations (Table 1.2). All the test
entries wear at par with the best checks CSH16, CSH30 and CSV37 (2.8).
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2. Initial Hybrid Trial (IHT-GS)

IHT-GS trial was comprised of total 18 entries. They included 8 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 (Dharwad, Coimbatore, Akola, Parbhani, Surat and Udaipur) and
disease pressure was moderate to high. Grain mold was reported from five centres namely Akola, Parbhani,
Dharwad, Coimbatore and Surat. Location severity index (LSI) for grain mold were 8.7 (Dharwad), 2.6
(Coimbatore), 3.9 (Akola), 4.2 (Parbhani) and 4.8 (Surat).

Panicle grain mold score (PGS): PGS or field grain mold score (FGS) is important for assessing genetic
resistance against grain mold in an entry and it was reported from Parbhani, Akola, Dharwad, Surat, Coimbatore
and Udaipur (Table 2.1). At Dharwad PGS ranged from 2.7 to 8.7 (1-9 scale), disease pressure was high (5.5)
and five test entries were moderately resistant and three were susceptible. At Coimbatore PGS ranged from 1.0
to 4.0, and disease pressure were low (2.9) so the test entries reacted as resistant to moderately resistant.
Overall in zone-2 (Dharwad & Coimbatore) PGS ranged from 2.2 to 6.2 (resistance to susceptible reaction) and
the test entries were moderately resistant. At Akola PGS range was 2.2 to 5.0, disease severity was low (3.1)
and the test entries were resistant. At Parbhani it ranged from 1.0 to 7.3, disease pressure was moderately high
(4.0) and the test entries were moderately resistant, except SPH2022 and SPH2023, which were susceptible.
Overall in zone-2 (Parbhani & Akola) all the test entries were moderately resistant. At Surat PGS ranged from 3.1
to 7.0, disease pressure moderate (4.4) and test entries were resistant to moderately resistant. At Udaipur
incidence was low and sporadic and hence data were not considered. Overall in zone-3 (Surat & Udaipur) all the
test entries were moderately resistant. All India pooled analysis of data showed that performance of test entries
did not differ significantly from each other (range 3.3-4.7). All the test entries and the hybrid & varietal checks
were moderately resistant when susceptible check BulkY scored 6.3. Best performing five entries (excluding
resistant check) were SPH2028, SPH2022, CSH 42, Local Check, SPH2026 and SPH2021 (3.3 to 3.8) (Table
2.1).

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 and it was reported from Parbhani, Akola,
Dharwad, Surat and Coimbatore (Table 2.1). At Dharwad TGS ranged from 3.7 to 8.3, disease pressure was
high (5.6) (1-9 scale) and 4 test entries were moderately resistant and other 4 were susceptible.At Coimbatore
TGS ranged from 1.0 to 4.7, disease pressure was low to moderate (3.2) so the test entries reacted as
resistantto moderately resistant. Overall in zone-2 (Dharwad & Coimbatore) TGS ranged from 2.5 to 6.0
(resistance to susceptible reaction) and the test entries were moderately resistant. At Akola TGS range was 2.3
to 4.8, disease severity was low to moderate (3.4) and the test entries were resistant to moderately resistant. At
Parbhani TGS ranged from 1.0 to 8.3, disease pressure was high (5.9) and the test entries were moderately
resistant or susceptible. Overall in zone-2 (Parbhani & Akola) all the test entries were moderately resistant
except. At Surat TGS ranged from 3.7 to 7.3, disease pressure moderately high (4.8) and test entries were
moderately resistant. At Udaipur incidence was low and sporadic and data was not considered.Overall in zone-3
(Surat & Udaipur) all the test entries were moderately resistant. All India pooled analysis of data showed that
performance of test entries did not differ significantly from each other (range 3.9-5.0). All the test entries and the
hybrid and varietal checks were moderately resistant when susceptible check BulkY scored 6.5. Best performing
five entries (excluding resistant check) were SPH2028, SPH2026, SPH2022, CSH 41, SPH2021, SPH2027 and
CSH 42 (3.9 t0 4.3) (Table 2.1).

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. Low incidence of downy mildew (mean 5.4%
and range 1-12.7%) was reported from peninsular India viz., Dharwad and Coimbatore. A Dharwad rane was 0-
5.1% and at Coimbatore it was 0-21%. Data were not considered as CV was high (Table 2.4).

Sugary disease or ergot: Ergot incidence was reported from Coimbatore (zone-1) and Surat (zone-2). The
disease was recorded in percentage (where, up to 10% resistant; 11-30% moderately resistant; 31-50%
susceptible; and >50% highly susceptible). At Coimbatore incidence ranged from 0-27% and test entries were
resistant to moderately resistant. At Surat incidence ranged from 3.0-6.3% and test entries were quite resistant.
Overall, test entries were promising for ergot resistance (6.6-13.7%) (Table 2.4).
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Foliar diseases: AVHT entries were evaluated for foliar disease resistance under artificial/ natural conditions in
hot spots (Parbhani, Akola, Dharwad, Surat, Coimbatore and Udaipur) locations. The disease severity was
scored on a 1-9 rating scale. Severity of different foliar diseases is given in Table S4.

Leaf blight: Occurrence of leaf blight was reported from Dharwad, Coimbatore, Parbhani, Akola and Surat.
Incidence was severe at Dharwad (5.8), moderate at Parbhani (4.7), and Surat (4.4) and low at Coimbatore (1.9)
and Akola (2.7) (Table 2.3). Entries differed significantly at all the locations. Test entries were moderately
resistant at all the zones. Based on All India data the test entries were resistant to moderately resistant for leaf
blight. The top ranked entries and checks were SPH2022, CSH 16, SPH2026, SPH2023 and SPH2028 (3.1-3.6).

Anthracnose: Anthracnose was reported from all the centres in low to moderate intensity. Incidences were —
Dharwad (1.3), Coimbatore (2.0), Akola (1.5), Parbhani (2.7)and Surat (3.9) and Udaipur (1.5) (Table S4, 2.3).
Disease reactions of the entries significantly differed at Coimbatore and Surat and not at Parbhani. Overall, the
test entries were resistant to moderately resistant. Top ranked entries including hybrid checks were CSH 16,
Local Check, SPH2021, SPH2025 and SPH2026 [1.9 to 2.1].

Zonate leaf spot:Zonate leaf spot was reported from Dharwad (2.4), Coimbatore (1.6), Parbhani (3.2), Akola
(1.1) (Table S4). Disease incidence was sporadic and pressure was low at both the locations. Disease reactions
of the entries differed significantly at these locations. Top ranked 5 test entries and hybrid checks were
SPH2022, SPH2026, SPH2028, CSH 42, SPH2025 and SPH2027 (1.1 to 1.6) (Table 2.3).

Leaf rust: Occurrence of leaf rust was reported from Dharwad (2.4) in moderate intensity and from Coimbatore
(1.5) and Parbhani (1.8) at low intensity (Table S4). No other centre reported the disease.

Sooty stripe: Minor incidence of sooty stripe was reported from Akola (Range 1.0-3.0, mean 1.7). No other
centre reported the disease (Table 2.4).

Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Coimbatore, Udaipur and
Surat. Location means varied from 60 (Coimbatore) to 83.3 (Akola) days with national mean 70.7 days (Table
2.2). Data was significant at 5% level in all the locations, except Coimbatore. Among the test entries the earliest
flowering one was SPH2028 in zone 1 (59.2 days) and SPH2027 in zone-2 (68.2 days) SPH2026 (70.8 days) in
zone 3. Overall five earliest flowering entries were SPH2028, CSH 42, SPH2027, SPH2026 and CSH 30 (<70
days.)

Seed weight: Seed weight (g/ 100) was recorded at Dharwad (2.5), Coimbatore (2.6), Akola (1.8), Parbhani
(2.6), Surat (2.2) and Udaipur (2.4) and entries differed significantly on all the locations (Table 2.2). All the test
entries wear at par with the best checks CSH30 (2.5).

3. Initial Varietal Trial (IVT-GS)

IVT-GS trial was comprised of total 33 entries. They included 23 test entries, 4 varietal checks, one local check
from respective centre and 5 pathology checks for comparing disease reactions.

Grain mold:Trials were laid at six locations (Dharwad, Coimbatore, Akola, Parbhani, Surat and Udaipur) and
disease pressure was moderate to high. Grain mold was reported from five centres namely Akola, Parbhani,
Dharwad, Coimbatore and Surat. Location severity index (LSI) for grain mold were 8.7 (Dharwad), 2.6
(Coimbatore), 3.9 (Akola), 4.2 (Parbhani) and 4.8 (Surat).

Panicle grain mold score (PGS): PGS or field grain mold score (FGS) is important for assessing genetic
resistance against grain mold in an entry and it was reported from Parbhani, Akola, Dharwad, Surat, Coimbatore
and Udaipur (Table 3.1). At Dharwad PGS ranged from 2.7 to 8.3 (1-9 scale), disease pressure was moderately
high (4.6) and all the test entries were moderately resistant except SPV2962, SPV2965 and SPV2978, which
were susceptible. At Coimbatore PGS ranged from 1.0 to 6.0, and disease pressure were low (2.4) so the test
entries reacted as resistant. Overall in zone-2 (Dharwad & Coimbatore) PGS ranged from 2.4 to 6.7 (resistance
to susceptible reaction) and the test entries were moderately resistant. At Akola PGS range was 2.0 to 4.0,
disease severity was moderately low (3.3) and the test entries were moderately resistant. At Parbhani it ranged
from 1.0 to 7.7, disease pressure was moderately high (4.9) and the test entries were mostly moderately
resistant, except 8 entries, which were susceptible (Table 3.1). Overall in zone-2 (Parbhani & Akola) all the test
entries were moderately resistant, except SPV2968, which was susceptible. At Surat PGS ranged from 3.3 to
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6.0, disease pressure moderate (4.5) and test entries were moderately resistant. At Udaipur incidence was low
and sporadic and hence data were not considered. Overall in zone-3 (Surat & Udaipur) all the test entries were
moderately resistant. All India pooled analysis of data showed that performance of test entries did not differ
significantly from each other (range 3.0-4.6). All the test entries and the hybrid & varietal checks were moderately
resistant when susceptible check BulkY scored 6.1. Best performing five entries (excluding resistant check) were
SPV2957, CSV 41, SPV2974, SPV2967, SPV2977, SPV2961 (3.0 to 3.5) (Table 3.1).

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 and it was reported from Parbhani, Akola,
Dharwad, Surat and Coimbatore (Table 3.1). At Dharwad TGS ranged from 2.7 to 6.7, disease pressure was
moderate to high (4.9) (1-9 scale) and 4 test entries were moderately resistant. At Coimbatore TGS ranged from
1.3 to 6.3, disease pressure was low to moderate (3.3) so the test entries reacted as resistant to moderately
resistant. Overall in zone-2 (Dharwad & Coimbatore) TGS ranged from 2.8 to 6.5 (resistance to susceptible
reaction) and the test entries were moderately resistant. At Akola TGS range was 2.0 to 4.7, disease severity
was low to moderate (3.5) and the test entries were moderately resistant. At Parbhani TGS ranged from 1.0 to
8.7, disease pressure was high (5.8) and the test entries were moderately resistant or susceptible. Overall in
zone-2 (Parbhani & Akola) all the test entries were moderately resistant except SPV 2963, SPV 2966 SPV 2969
SPV 2969. At Surat TGS ranged from 4.2 to 7.3, disease pressure moderately high (5.7) and test entries were
moderately resistant or susceptible. At Udaipur incidence was low and sporadic and data was not considered.
Overall in zone-3 (Surat & Udaipur) few test entries were moderately resistant and others were susceptible. All
India pooled analysis of data showed that performance of test entries did not differ significantly from each other
(range 4.0-5.5). All the test entries and the hybrid and varietal checks were moderately resistant when
susceptible check BulkY scored 6.6. Best performing five entries (excluding resistant check) were SPV2957,
SPV2961, CSV 41, SPV2962, SPV2967 (3.5 to 4.2) (Table 3.1).

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. Low incidence of downy mildew was reported
from Dharwad centre. Incidence ranged from 0-20% with susceptible DMS652 recording 20%. Among the test
entries SPV2956, 2960, 2962, 2978 recorded 3.4 to 5.5% downy mildew and other entries were disease free.
Data were not considered as CV was high (Table 3.4).

Sugary disease or ergot: Ergot incidence was reported from Coimbatore (zone-1) and Surat (zone-2). The
disease was recorded in percentage (where, up to 10% resistant; 11-30% moderately resistant; 31-50%
susceptible; and >50% highly susceptible). At Coimbatore incidence ranged from 2.7 t030.0% and test entries
were resistant to moderately resistant. At Surat incidence ranged from 3.0-6.0% and test entries were quite
resistant. Overall, test entries were promising for ergot resistance (3.3-11.5%) (Table 3.4).

Foliar diseases: AVHT entries were evaluated for foliar disease resistance under artificial/ natural conditions in
hot spots (Parbhani, Akola, Dharwad, Surat, Coimbatore and Udaipur) locations. The disease severity was
scored on a 1-9 rating scale. Severity of different foliar diseases is given in Table S4.

Leaf blight: Occurrence of leaf blight was reported from Dharwad, Coimbatore, Parbhani, Akola,Surat. and
Udaipur. Incidence was severe at Dharwad (5.5), moderate at Parbhani (4.6), and Surat (4.4) and low at
Coimbatore (1.7) and Akola (3.3) (Table 3.3). Entries differed significantly at all the locations. Test entries were
moderately resistant at all the zones exceptSPV2968 and SPV2973, which were susceptible at zone-2.. Based
on All India data the test entries were resistant to moderately resistant for leaf blight. The top ranked entries and
checks were SPV2970, SPV2975, SPV2971, SPV2957, SPV2976, SPV2956 and SPV2974 (3.1-3.2).

Anthracnose: Anthracnose was reported from all the centres in low to moderate intensity. Incidences were —
Dharwad (1.1), Coimbatore (1.3), Akola (1.3), Parbhani (2.4) and Surat (3.6) and Udaipur (1.2) (Table S4, 3.3).
Disease reactions of the entries significantly differed at Coimbatore and Surat. Overall, the test entries were
resistant to moderately resistant. Top ranked entries including hybrid checks were SPV2969, SPV2956,
SPV2970, SPV2977, SPV2965 and SPV2968 [2.2 to 2.3].

Zonate leaf spot:Zonate leaf spot was reported from Parbhani (3.0), Akola (1.1) (Table S4). Disease incidence
was sporadic and pressure was low at both the locations. Akola data was not considered because of sporadic
incidence. Disease reactions of the entries differed significantly at Parbhani. Top ranked 5 test entries and hybrid
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checks were SPV2957, SPV2958, CSV 37, SPV2956, SPV2965, SPV2969 and SPV2971 (1.0 to 2.0) (Table
3.3).

Leaf rust: Occurrence of leaf rust was reported from Dharwad, Coimbatore and Parbhani. Incidence was
moderate at Dharwad (3.1) and low at Coimbatore (1.7) and Parbhani (1.6) (Table S4& 3.3). No other centre
reported the disease.Test entries SPV2976, SPV2956, SPV2960, SPV2977, CSV17 and SPV2964 were
promising (<1.5).

Sooty stripe: Minor incidence of sooty stripe was reported from Akola (Range 1.0-3.7, mean 2.3). No other
centre reported the disease (Table 3.4).

Time to flowering: Days to 50% flowering was recorded at Parbhani, Akola, Dharwad, Coimbatore, Udaipur and
Surat. Location means varied from 63.1 (Coimbatore) to 86.4 (Akola) days with national mean 77.3 days (Table
3.2). Data was significant at 5% level in all the locations. Among the test entries the earliest flowering one was
SPV2975 in zone 1 (65.2 days) and SPV2964 in zone-2 (76.7 days) and SPV2974 (79.3 days) in zone 3. Overall
five earliest flowering entries were CSV 17, CSV 37, Local Check, SPV2968 and SPV2964 (<77 days.)

Seed weight: Seed weight (g/ 100) was recorded at Dharwad (2.2), Coimbatore (2.6), Akola (2.1), Parbhani
(2.4), Surat (2.3) and Udaipur (2.5) and entries differed significantly on all the locations (Table 3.2). All the test
entries wear at par with the best checks CSH37 (2.7).

IX. Evaluation of forage sorghum experimental varieties/ hybrids/ parental lines for resistance to
diseases

Fifty-seven 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 Pantnagar, Ludhiana, Hisar, Udaipur,
Parbhani, Akola, Surat and Coimbatore 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, gray leaf spot, zonate leaf spot, rust and sooty stripe 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 S5.

Anthracnose, zonate leaf spot, leaf blight and rust were common diseases in forage sorghum. Anthracnose was
severe at Pantnagar (LSI 5.1), moderate at Hisar (3.5), and low at Ludhiana (2.7), Udaipur (2.5), Surat (2.9),
Dharwad (1.3), Coimbatore (2.4), Akola (1.5) and Parbhani (2.4).Zonate leaf spot was severe at Pantnagar (5.0)
moderate at Parbhani (3.1) and low at other locations such as Hisar (1.5), Ludhiana (1.4), Dharwad (1.7), and
Coimbatore (1.4). Leaf blight was reported from many places in moderate to severe form viz., Dharwad (5.0),
Parbhani (5.0), Hagari (5.1), Surat (3.3), Akola (3.1) and Coimbatore (1.9). Rust intensity was moderate at
Dharwad (3.7) and low at Coimbatore (1.5) and Parbhani (1.7). Moderate to high incidence of gray leaf spot was
reported from Ludhiana (5.1),Hisar (3.), and Coimbatore (1.4) and sooty stripe at Hisar (3.3), and Akola (2.3).

Table S5: Foliar disease incidence in forage and sweet sorghum at different locations (1-9 scale)

Zone-1 Zone-2 Zone-1 Zone-2

PAN | HIS | LUD | UDA | SUR | pHR | COI | AKO | PAR | HAG | PAN | HIS | LUD | pHR | COI | AKO | PAR
Trial Anthracnose Zonate LS
|IAVHT- 4.4 4.2 1.6 1.2 1.9 4.1 14 1.7
MC 34 | 27 15 | 14
AVHT-SC | 5.2 37 | 27 1.6 4.2 1.3 3.0 5.2 15 | 13 1.8 15
IVHT-SC 5.2 1.6 14 20 | 15 2.3 5.1 14 13 3.1
IAVHT-SS | 54 2.5 1.2 26 |15 2.6 5.3 2.3 1.0 3.1
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HBM 5.0 14 5.2 1.4

BMR 5.2 5.2

LS 51 |35 |27 |25 |29 |13 |24 |15 |24 5.0 15 |14 |17 1.4 3.1
Leaf blight Rust

IAVHT- 51 | 16 |50 1.8 32 1.3

MC

AVHT-SC 1.2 |49 |56 2.1 3.7 1.9

IVHT-SC 1.2 5.7 1.7 |31 |59 3.2 1.4 1.7

IAVHT-SS 42 |19 |31 |41 42 |16 17

HBM 4.4 5.1 4.4

BMR 53

LS 25 |33 |50 19 |31 |50 |51 3.7 15 1.7
Gray leaf spot Sooty stripe

IAVHT- 11 14 11

MC 32 | 48 3.0

AVHT-SC 35 | 53 1.3 35 1.6

IVHT-SC 16 | 1.2 12 | 24

IAVHT-SS 1.6 |11 13 | 22

LS 34 |51 1.1 14 |11 3.3 13 |23

1. Initial and Advanced Varietal and Hybrid Trial Multi-cut (IAVHT-MC)

IAVHT-MC trial was comprised of total 18 entries. They included 11 test entries, 3 national checks (CSH24MF,
CSH43MF and CSV33MF), one local check from respective centre and 3 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, HisarandSurat in zone-1 and Dharwad and Coimbatore in
zone-2) locations. The disease severity was scored on a 1-9 rating scale. Anthracnose, zonate, leaf blight, gray
leaf spot and rust were common diseases on forage sorghum.

Anthracnose:Anthracnose was recorded at Pantnagar, Hisar, Ludhiana, Udaipur and Surat and in zone-1 and
Dharwad and Coimbatore in zone-2 (Table 4.1). Disease pressure was moderate at Pantnagar (4.4) and Surat
(4.2), low-moderate at Hisar (3.4) and Ludhiana (2.8) Surat (4.3) and low at Udaipur (1.6), Dharwad (1.2) and
Coimbatore (1.9). Disease reactions of the entries significantly differed at these locations. At Pantnagar most of
the test entries and national checks were moderately resistant. Overall in Zone-1, most of the test entries were
ere moderately resistant. Top five in zone-1 were SPH1994, SPH1966, CSH 24MF, SPH1967 and SPV2954
(2.2-2.5). In zone-2 incidence were sporadic and low. All India top five entries and national forage checks were
SPH1994, SPH1966, CSH 24MF, SPH1967, SPH1994 and SPV2954 (<2.1).

Zonate leaf spot: The disease was recorded at Pantnagar in moderate (4.1) intensity and low intensity in other
places viz., Hisar (1.5) and Ludhiana (1.5), Dharwad (1.4) and Coimbatore (1.8) (Table 4.1). The entries differed
significantly at all the locations except at Pantnagar. Except Pantnagar CV was high in all other location so data
should not be considered. All the test entries were moderately resistant at Pantnagar. Top few test entries and
checks were, SPH1967, SPH1996, SPH1966, SPH1994, CSH 24MF and CSH 43MF (<1.9).

Grey leaf spot: The disease was recorded in forage sorghum from Ludhiana and Hisar. Intensity was high at
Ludhiana (4.8) and moderate at Hisar (3.3) (Table 4.1). Top entries CSH 24MF, SPH1966, SPV2955, SPH1967,
SPH1994, SPH2018 and SPV2954 (1.5-2.7).

Leaf blight: The disease was recorded in forage sorghum at Udaipur and Surat in zone-1 and Dharwad and
Coimbatore in zone-2. Incidence was severe at Surat (5.1) and Dharwad (5.0) and low at Udaipur (1.6) and
Coimbatore (1.8) (Table 4.2). CV were high at Udaipur and Coimbatore so data not to be considered. All India
basis top few test entries and checks were SPH1966, CSH 43MF, CSV 33MF, SPH1967 and SPH2020 [2.7 to
2.8].
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Rust: The disease was recorded in forage sorghum in moderate intensity at Dharwad (3.3) and low intensity at
Coimbatore (1.4)(Table 4.2). CV was high at both the locations. Promising entries were CSH 24MF, SPV2955,
SPH1994, SPV2954, SPH1967, SPH1996 (<1.5).

Sooty stripe: The disease was recorded in forage sorghum in moderate intensity at Hisar (3.0) and the entries
differed significantly (Table 4.2). To five entries were SPH1998, CSV 33MF, SPH1970, Local Check and
SPH2019 [2.0 to 2.3].

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. Severity was moderate (8.0-11.8%) but incidence was sporadic in nature
and CV was quite high at both the locations. Test entries SPH2019 and SPH1998 were susceptible (>10%).
Entries CSV 33MF, Local Check, SPH1996, SPH1970 and CSH 24MFwere promising for downy mildew resistant
(<5.0%) (Table 4.2).

2. Advanced Varietal and Hybrid Trial Single-cut (AVHT-SC)

The AVHT-SC trial was comprised of total 20 entries. They included 11 test entries, 3 national checks (CSH40F,
CSV30F and CSV35F), 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, Hisar, Udaipur, Ludhiana and Surat in zone 1, and Dharwad and Coimbatore
in zone 2).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, Hisar, Ludhiana, Udaipur and Surat and in zone-1 and
Dharwad and Coimbatore in zone-2 (Table 5.1). Disease pressure was high at Pantnagar (5.2), moderate at
Surat (4.2) and Hisar (3.7) and low-moderate at Ludhiana (2.8),Udaipur (1.6), Dharwad (1.3) and Coimbatore
(3.0). Disease reactions of the entries significantly differed at these locations. At Pantnagar most of the test
entries and national checks were moderately resistant except SPV2879 and CSV30F were susceptible. Overall
in Zone-1, most of the test entries were ere moderately resistant. Top five in zone-1 were SPV2800, SPH2006,
SPV2881, CSV 35F, SPV2797, CSH 40F (2.4-2.7). In zone-2 incidence were sporadic and low. All India top five
entries and national forage checks were SPH2006, CSV 35F, SPV2885, CSH 40F, SPV2801 and SPV2879(2.1-
2.4).

Zonate leaf spot: The disease was recorded at Pantnagar in severe (5.2) intensity and low intensity in other
places viz., Hisar (1.5) and Ludhiana (1.4), Dharwad (1.8) and Coimbatore (1.5) (Table 5.1). The entries differed
significantly at all the locations except at Ludhiana and Dharwad. CVs were high in all locations except
Pantnagar and Dharwad. All the test entries were moderately resistant at Pantnagar except SPV2879, SPV2880
and CSV30F which were susceptible. Zone-1 top few test entries and checks were, SPH2006, SPV2801, CSV
35F, SPH1985, SPV2884 and SPV2885(<1.5).

Grey leaf spot: The disease was recorded in forage sorghum from Ludhiana, Hisar and Coimbatore. Intensity
was high at Ludhiana (5.3), moderate at Hisar (3.5) and low at Coimbatore (1.3) (Table 5.2). CV was high at
Coimbatore. In zone-1 top few entries SPH2006, SPV2800, SPV2797 and CSH 40F(2.3-2.8).

Leaf blight: The disease was recorded in forage sorghum at Udaipur and Surat in zone-1 and Dharwad and
Coimbatore in zone-2. Incidence was severe at Surat (5.0) and Dharwad (5.6) and low at Udaipur (1.2) and
Coimbatore (2.1) (Table 5.2). CV were high at Udaipur and Coimbatore so data not to be considered. All India
hasis top few test entries and checks were SPH2006, SPV2879, CSH 40F, SPV2884, SPH1985 and SPV2801
[2.7-2.8].

Rust: The disease was recorded in forage sorghum in moderate intensity at Dharwad (3.7) and low intensity at
Coimbatore (1.9) (Table 5.1). CV was high at Coimbatore. Promising entries were SPV2800, SPV2879 and CSH
40F [<2.0].
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Sooty stripe: The disease was recorded in forage sorghum in moderate intensity at Hisar (3.5) and low intensity
at Coimbatore (1.6) and the entries differed significantly (Table 5.2). In zone-1 topfew entries were SPV2880,
SPH1985, Local Check and CSV 30F [2.0 to 2.7].

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. Severity was low (0-8.4%) but incidence was sporadic in nature and CV was quite high.
Entries SPH1985, Local Check, SPH2006, CSH 40F and SPV2885were promising for downy mildew resistant
(disease free) (Table 5.2).

3. Initial Varietal and Hybrid Trial Single-cut (IVHT-SC)

I[VHT-SC trial was comprised of total 19 entries. They included 10 test entries, 3 national checks (CSH40F,
CSV35F and CSV46), 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 in zone 1 and Akola, Parbhani, Dharwad, and Coimbatore in zone 2).
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 all the centres including Pantnagar and Udaipur in zone-1 and
Akola, Parbhani, Dharwad and Coimbatore in zone-2 (Table 6.1). Disease pressure was high at Pantnagar (5.2),
and low at Udaipur (1.6), Akola (1.5), Parbhani (2.3), Dharwad (1.4) and Coimbatore (2.0). Disease reactions of
the entries significantly differed at these locations, except Parbhani. At Pantnagar most of the test entries and
national checks were moderately resistant except SPV2885, and checks CSV35F and CSV46 were susceptible.
Overall in Zone-1, most of the test entries were ere moderately resistant. Top few entries in zone-1 were
SPH2030, SPV2980, SPV2981, SPV2983, SPH2029, SPV2982 and CSH 40F (2.9-3.0). In zone-2 incidence
were sporadic and low. All India top five entries and national forage checks were SPH2030, SPV2981, SPV2984,
SPV2982 and CSH 40F (2.0-2.0).

Zonate leaf spot: The disease was recorded at Pantnagar in severe (5.1) intensity and Parbhani at moderate
intensity (3.1) and low intensity in Dharwad (1.4) (Table 6.1). The entries differed significantly at all the locations.
At Parbhani CV was high so data should not be considered. All the test entries were moderately resistant at
Pantnagar except SPV2885, and check CSV35F was susceptible. Zone-1 top few test entries and checks were,
SPH2030, SPV2982, SPV2981 and SPV2983 (2.9).

Grey leaf spot: The disease was recorded in forage sorghum from Coimbatore in low intensity. Incidence was
sporadic and CV was high (56). All the test entries were disease free and disease appeared only on pathology
checks (Table 6.2).

Leaf blight: The disease was recorded in forage sorghum at Udaipur in zone-1 and Akola, Parbhani, Dharwad
and Coimbatore in zone-2. Incidence was severe at Parbhani (6.0) and Dharwad (5.7), moderate at Akola (3.1)
and low at Udaipur (1.2) and Coimbatore (1.7) (Table 6.2). CV were high at Udaipur and Coimbatore so data not
to be considered. All India basis top few test entries and checks were CSH40F, SPV2998, SPV2979, SPV2984
and SPH2030[3.2-3.5].

Rust: The disease was recorded in forage sorghum in moderate intensity at Dharwad (3.2) and low intensity at
Coimbatore (1.4) (Table 6.1). CV was high at both the places. Entries with low incidence were SPV2985,
SPV2984, CSV 35F, SPV2982 and SPV2979 [1.2-1.3].

Sooty stripe: The disease was recorded in forage sorghum in low-moderate intensity at Akola (2.4) and the
entries differed significantly (Table 6.2). Topfew entries were SPV2998 and CSV 46 [1.0-2.0].

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. Severity was low (0-9.2%) at Dharwad and 0-29% at Coimbatore but
incidence was sporadic in nature and CV was quite high at both the location. Entries CSH 40F, SPH2030,
SPV2984, SPV2981, SPH2029 and CSV 46 were promising for downy mildew resistant (<5%) (Table 6.3).
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X. Evaluation of sweet sorghum, high biomass and brown mid-rib experimental varieties/ hybrids/
parental lines for resistance to diseases

This season one trial each for sweet sorghum (Initial and Advanced Varietal and Hybrid Trial Sweet Sorghum)
high bio-mass (Initial and Advanced Varietal and Hybrid Trial High Biomass) and brown mid-rib (Initial and
Advanced Varietal and Hybrid Trial High bio-mass) trial were evaluated. Forty-five genotypes including 26 test
entries, 8 national checks and 5 pathology checks were evaluated at Pantnagar, Udaipur,Akola, Parbhani,
Dharwad, Coimbatore and Hagari. Entries were evaluated for resistance to foliar diseases and grain mold in hot
spot locations under natural conditions along with susceptible and resistant checks for different diseases.

Foliar disease LSlin Zone-1 LSl in Zone-2
PAN HIS LUD UDA SUR DHR col AKO PAR HAG
Anthracnose 5.1 35 2.7 25 29 13 24 15 24
Zonate LS 5.0 15 14 17 14 31
Leaf blight 25 33 5.0 19 3.1 5.0 5.1
Rust 37 15 17
Gray leaf spot 34 5.1 11 14 11
Sooty stripe 33 1.3 23

1. Initial and Advanced Varietal and Hybrid Trial Sweet Sorghum (IAVHT-SS)

The IAVHT-SS trial was comprised of total 23 entries. They included 14 test entries, 4 national checks and 5
pathology checks for comparing disease reactions. The trial was conducted at Parbhani, Akola, Dharwad,
Coimbatore, Pantnagar and Udaipur.

Foliar diseases: IAVHT-SS entries were evaluated for foliar disease resistance under artificial/natural conditions
in hot spots (Pantnagar, Udaipur, Coimbatore, Parbhani and Akola) 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, Udaipur, Akola, Parbhani and Coimbatore. Disease
pressure was high at Pantnagar (5.4) and low at Udaipur (2.5), Akola (1.5), Parbhani (2.6) and Coimbatore (2.7)
(Table 7.1). 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 moderately resistant. Top few entries were SPH2033, SPH2034, SPH2031 and SPH2032
[2.0-2.8].

Zonate leaf spot:Zonate leaf spot was reported from Pantnagar, Dharwad and Parbhani. Disease pressure was
high at Pantnagar (5.3), moderate at Parbhani (3.1) and low at Dharwad (2.3) 3(Table 7.1). Disease reactions of
the entries differed significantly in these locations, except Dharwad. At Parbhani incidence was sporadic and CV
was quite high (40). At Pantnagar the test entries were mostly showed moderately resistant and a few were
susceptible (SPV2888, SPV2889 and SPV2890). Overall in all India analysis the test entries reacted as
moderately resistant. Topfew entries were SPH2031, SPH2032, SPH2033 and SPH2034 [<3.0].

Rust: Occurrence of rust was reported from Dharwad (4.2),Coimbatore (1.6) and Parbhani (1.8) (Table 7.1).
Entries differed significantly in resistance and disease reactions varied from resistance (1.0) to susceptible (6.0).
Top performing entries were SPV2890, SPV2990, SPH2033, SPV2788 and CSV 49SS [<2.0].

Leaf blight: Moderate incidence of leaf blight was reported from Parbhani (3.4) and Dharwad (4.2), and low-
moderate incidence at Akola (3.2)and Coimbatore (1.9) (Table 7.1). Entries differed significantly in resistance at
these locations. Top performing entries were SPH2032, CSV 49SS, SPH2031, CSH 22 SS and SPH2033 (<3.0).

Gray and Rough leaf spots: Low incidence of gray and rough leaf spots were reported from Coimbatore (1.6)
and Parbhani (1.6) (Table 7.2).
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Grain mold: Grain mold was reported from Parbhani, Akola, Dharwad, and Coimbatore. Location severity index
(LSI) for grain mold were 8.7 (Dharwad), 2.6 (Coimbatore), 3.9 (Akola), 4.2 (Parbhani) and 1.3 (Udaipur)

Panicle grain mold score (PGS): PGS is important for assessing genetic resistance against grain mold in an
entry. Trials were laid at four locations and disease pressure was low to high. PGS ranged from 1.0 to 9.0
(resistance to susceptible reaction) over locations. Location means were 2.7 (Parbhani), 3.2 (Akola), 5.2
(Dharwad) and 2.5 (Coimbatore) (Table 7.2) . Entries significantly differed in PGS scores in all the locations. At
Dharwad disease pressure was high and PGS range was 2.7 to 9.0. At Parbhani PGS ranged from 1.0 to 7.0
indicating low to moderate disease pressures. The test entries were moderately resistant when susceptible check
BulkY scored 6.0. The entries SPV2990, CSH 22 SS, SPV2988 and CSV 49SS were moderately resistant and
promising (<3.0).

Time to flowering: Days to 50% flowering was recorded at Udaipur, Parbhani, Akola, Dharwad and Coimbatore.
Location means varied from 62.8 (Coimbatore) to 88.1 (Akola) days with national mean 77.9 days (Table 7.2).
Data was significant at 5% level across locations, except Udaipur. Overall among the test entries SPV2987 was
the earliest (74.5 days) and SPH2032 was the latest (82.6 days) to flower.

2. Initial and Advanced Varietal and Hybrid Trial High Biomass (IAVHT-HBM)

The IAVHT-HBM trial was comprised of total 11 entries. They included 4 test entries, 3 national checks and 4
pathology checks for comparing disease reactions. The trial was conducted at Dharwad, Hagari and Pantnagar.

Time to flowering: Days to 50% flowering was recorded at Hagari and Dharwad. Location means varied from
76.2 (Dharwad) to 82.8 (Hagari) days with national mean 79.5 days (Table 8.1). Entries differed significant at 5%
level of significance at Hagari. Among the entries SPV2992 was the earliest (79.7 day) and CSH 22 SS was the
latest (86.8 days) to flower.

Foliar diseases: The trial was conducted for foliar disease resistance under artificial/natural conditions in hot
spots locations such as Pantnagar, Dharwad and Hagari. The disease severity was scored on a 1-9 rating scale.
Leaf diseases like anthracnose, zonate leaf spot, leaf blight and rust were reported from the centres.

Anthracnose: Anthracnose was reported from Pantnagar in severe intensity (5.0) and from Dharwad in low
intensity (1.4) (Table 8.1). Disease reactions of the entries differed significantly at these locations. The test
entries were moderately resistant to anthracnose. Entry SPV2993 and CSV 48 scored less than 3.0.

Zonate leaf spot: Zonate leaf spot was reported from Pantnagar and Dharwad. Disease pressure was high at
Pantnagar (5.2), and low at Dharwad (1.4) (Table 8.1). Disease reactions of the entries differed significantly in
these locations. At Pantnagar two test entries were moderately resistant (SPV2991 and SPV2993) and a
twowere susceptible (SPV2992 and SPV2994). Overall in all India analysis the test entries reacted as moderately
resistant.

Rust: Occurrence of rust was reported from Dharwad (4.4) (Table 8.1). Entries differed significantly in resistance
and disease reactions varied from resistance (1.0) to susceptible (6.7).Entry SPV2991 was resistant to rust1.0].

Leaf blight: Leaf blight was reported from Hagari (5.1) and Dharwad(4.4) with moderate to high disease
pressure (Table 8.1). Disease reactions of the entries differed significantly at both the location. The test entry
SPV2992 was promising (4.3).

3. Initial and Advanced Varietal and Hybrid Trial Brown Mid-rib (IAVHT-BMR)

The IAVHT-BMR trial was comprised of total 11 entries. They included 8 test entries, 1 national checks and 2
pathology checks for comparing disease reactions. The trial was conducted at Hagari and Pantnagar.

Foliar diseases: The trial was conducted for foliar disease resistance under artificial/natural conditions in hot
spots locations such as Pantnagar and Hagari.The disease severity was scored on a 1-9 rating scale. Leaf
diseases like anthracnose, zonate and leaf blight were reported from the centres.

Anthracnose: Anthracnose was reported from Pantnagar with high disease pressure (5.2) (Table 9.1). Disease
reactions of the entries differed significantly at the location. The test entries were mostly moderately resistant and
SPV2994 was susceptible.

AICRP Sorghum 6-Sorghum-Pathology Kharif Report-agm23 Page 27 of 39




el
8@% .................................................................................... All India Coordinated Research Project on Sorghum, Hyderabad

Zonate leaf spot: The disease was reported from Pantnagar with high disease pressure (Table 9.1). Disease
reactions of the entries differed significantly. The test entries were moderately resistant (4.7-5.3).

Leaf blight: Leaf blight was reported from Hagari (5.1) with moderate to high disease pressure (Table 9.1).
Disease reactions of the entries differed significantly at the location. The test entrieswere moderately
resistant,exceptSPH2035, SPV2910 and CSV43BMR, whichwere susceptible.

XI.  Publications

The group was involved in publishing 30 different publications including 10 research articles, 2 books, 6 book
chapters, 6 popular article 2 extension Bulletin, 2 conference paper and 2 reports during 2021-22. Scientists from
different centres participated in regional and national symposia. The details of the publications are given below.

(A) Journal Article

Chandrashekar, B., Singh, Y. and Namriboi, B.K. (2022). Screening of sorghum varieties against zonate leaf
spot of sorghum incited by Gloeocercosporasorghi. The Pharma Innovation Journal.11 (11): 1236-1239.

Chandrashekar, B., Singh, Y. and Namriboi, B.K. (2022). Varietal Screening of Sorghum against
Gloeocercosporasorghi, Colletotrichum graminicola and Cercosporasorghi. Biological Forum- An
International Journal.14 (3): 1672-1677.

Das IK, Gholve VM, Gulhane AR, Mitalkumari Patel, Chattannavar SN, Sunil Kumar, Tonapi VA (2022).
Supplementing host resistance for improvement of grain mold tolerance in kharif sorghum across
locations in India. Indian journal of Plant Protection, 50 (1): 14-22.

Das IK, Palanna KB, Rajesha G. (2023). Disease management for improved millets production. Indian Farming
(Special Issue on IYOM) 73 (01): 67-70.

Irfan Khan, PokharRawal, Roop Singh, Tarun Kumar Jatwa and Suresh Kumar. (2022). Effect of inoculum levels
on disease development and survival potential of SclerotiniasclerotiorumSclerotia. Journal of
Experimental Agriculture International 44(1): 32-36

Radadiya NV, KA Patel, NK Kavad and TV Ghevariya (2022). Screening of different sorghum genotypes against
sorghum shoot fly, AtherigonasoccataRondani. The Pharma Innovation Journal 2022; 11(12): 854-858

Radadiya NV, TV Ghevariya, Ml Patel, KG Kanzariya and BK Davda (2023). Evaluation of different oils against
sorghum shoot fly infesting sorghum crop. The Pharma Innovation Journal 2023; 12(1): 2120-2122

SudhaA. and M. Rajesh. (2022). Integrated management of Sorghum ergot Disease caused by C. sorghi.
Biological forum —An International Journal. 14(3): 1582-1588

Sudha A., Durgadevi, D., Muthukumar, A., Suthin Raj, T., Nakkeeran, S. (2022). Unravel the tripartite interaction
of volatile compounds of Streptomyces rochei with grain mold pathogens infecting Sorghum. Front.
Microbiol. 13:923360. doi: 10.3389/fmich.2022.923360.

(B) Books

Muthukumar A., Suthin Raj T., Sudha A., Rajesh M. (2022). Biostimulants in crop protection. JPS Scientific
Publications, India  978-93-91342-85-2, p.199

Nain A.S., Sharma AK., Chandra S., Jeena A.S., Kumar Ajay, Singh Y., Pandey P.K. and Yadav J. (2023).
Millets: It's Role in Food and Nutritional Security. Directorate of Research, G B Pant Univ. of Agric. &
Technology, Pantnagar, India. p.150.

(C) Book Chapter

Das |.LK. and Singh Y. (2023). Diseases Management of Millets grown in North India. In: Nain, A.S., Sharma,
A K., Chandra, S., Jeena, A.S., Kumar, Ajay, Singh, Y., Pandey, P.K. and Yadav, J. (Eds.) Millets: It's Role
in Food and Nutritional Security. Directorate of Research, G B Pant Univ. of Agric. & Technology,
Pantnagar, India. pp.78 -87.
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Mareeswari P., Sudha A., S. Brindhadevi, M. Theradimaniand J. Ramkumar. Plant Biostimulants: Biological
Approaches and Future Prospectives in Crop Protection. In: Muthukumar A., Suthin Raj T., Sudha A.,
Rajesh M. (Eds.) Biostimulants in crop protection, JPS Scientific Publications, India. ISBN 978-93-91342-
85-2 pp.52-67.

Muthukumar A., Sudha A., Suthin Raj T., Naveenkumar M., Udhayakumar R. and KarmelReetha A (2022). Plant
- Metabolites as an Indomitable Protection against Viral Diseases. In: Muthukumar A., Suthin Raj T., Sudha
A., Rajesh M. (Eds.) Biostimulants in crop protection, JPS Scientific Publications, India. ISBN 978-93-
91342-85-2 pp.1-8.

Rajesh M., A. Sudha, A. Nirmalakumari and K. Sivagamy. Small Millets Diseases: l|dentification and Bio-
intensive Management Approaches Under Field Condition. In: Muthukumar A., Suthin Raj T., Sudha A.,
Rajesh M. (Eds.) Biostimulants in crop protection, JPS Scientific Publications, India. ISBN 978-93-91342-
85-2 pp.31-51

Sudha A., P. Mareeswari, M. Rajesh, A. Muthukumar and T. Suthin Raj (2022). Plant Biostimulants as a
Photosynthetic Pigment Enhancer and Phytoprotectants. In: Muthukumar A., Suthin Raj T., Sudha A.,
Rajesh M. (Eds.) Biostimulants in crop protection, JPS Scientific Publications, India. ISBN 978-93-91342-
85-2 pp.9-22.

Suthin Raj T., A. Muthukumar, M. Charumathi, A. Sudha and H. Ann Suji. Bacillus spp. - A Multipotential
Weapon Against Plant Pathogens. In: Muthukumar A., Suthin Raj T., Sudha A., Rajesh M. (Eds.)
Biostimulants in crop protection, JPS Scientific Publications, India. ISBN 978-93-91342-85-2 pp.23-30.

(D) Popular Articles

Chandrashekar, B., Namriboi, B.K. and Singh Y. (2022). Zonate Leaf Spot of Sorghum caused by
Gloeocercosporasorghi. Agriculture & Food e-Newsletter 4(6): 554-555.

Chandrashekar, B., Singh Y. and Namriboi, B.K. (2022). Ergot of sorghum incited by Clavicepssorghi: Etiology
and Management. Agriculture & Food e-Newsletter 4(12): 519-521.

Chandrashekar, B., Singh Y. and Namriboi, B.K. (2023). Downy Mildew of sorghum incited by
Peronosclerosporasorghi its Etiology and Management. Agriculture & Food e-Newsletter 5(1): 510-512.

Chandrashekar, B., Singh Y. and Namriboi, B.K. (2023). Sorghum rust: Epidemiology and Management.
Agriculture & Food e-Newsletter 5(1): 505-506.

Singh Y., Chandrashekar, B., Senthil Kumar, S. and Namriboi, B.K. (2023). JowarkePramukhRog, Unke Karan
aurPrabandhan. KrishiJagran27(2): 8-15.

Singh, Y., Singh, S. and Pawan, V. (2022). Sorghum: A multipurpose nutricereal. Indian Farmers’ Digest 55 (10):
25-26.

(E) Reports

Das IK, SN Chattannavar, VM Gholve, Yogendra Singh, AR Gulhane, A Sudha, TusharGhevariya, Rajan
Sharma, AshleshaAtri, G Girish,Manjeet Singh, MR Govindappa,PRawal (2022). Pathology Annual
Progress Report: AICRP-Sorghum Kharif 2021. Pages 1-24, In: Annual Progress Report 2021-22, All-India
Coordinated Sorghum Improvement Project, Indian Institute of Millets Research, Hyderabad. (April, 2022)

Das IK, SN Chattannavar, VM Gholve, R Baswaraj, MR Govindappa, G Girish and GM Sajjanar (2022).
Pathology Annual Progress Report: AICRP-Sorghum Rabi 2021. Pages 1-11, In: Annual Progress Report
2021-22, All-India Coordinated Sorghum Improvement Project, Indian Institute of Millets Research,
Hyderabad. (April, 2022)

(F) Papers presented in Symposium/Conference

BaswarajRaigond, Parashuram Patroti, UtkarshaThorat, Das | K, Vilas Tonapi. 2022. Status of foliar diseases
of sorghum during post rainy season in semi-arid region of Maharashtra. In: National Symposium on “Novel
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Strategies in Plant Stress Diagnosis and Management” during 6-7th May, 2022 organized at Dr YS Parmar
University of Horticulture & Forestry Nauni, Solan.

Sudha A., D. Durgadevi, S. Sivakumar and R. Ravikesavan. (2022). Understand the interaction of actinomycete,
Streptomyces rochei VOCS with sorghum mold pathogens, Fusarium moniliforme and Curvularia lunata.” in
the national symposium (online) on “Current and prospective methods for the detection and management of
plant diseases” organized on 19" September, 2022 by the SRM College of Agricultural Sciences.

(G) Folder in Vernacular language

Selasl 5 ol sy SLAL, wuzd iz s, wiiedan dl sl | SUREL sy sl SEala dl 2L LS
) aul L4l Sondlan w5l 2022 (61111l dlR AStistsWdl Ued(d (Scientific cultivation
practices for grain sorghum) oN noitacilbuP .1 £23-2023/.

Sl 5 oil, sy Sl ul ol suzuzd | wiieddn dl sid L SUREL sy sl SEala dl 2L LS
) ol 4L gongln 249 5l 51292022 L (ELIMUIR ] %gallR AstilstsWd Uer (d(Scientific cultivation
practices for fodder sorghum) .Publication No 423-2022/

XIl.  Recognitions

Dr.PokharRawal, MPUAT, Udaipur, was awarded Bharat Shiksha Gaurav Puraskar, and received Certificate of
Education Excellence from KTK Education Foundation, New Delhi. He also received Outstanding Achievement
Award for outstanding contribution in the field of Plant Pathology, By “Astha Foundation, Meerut. He is editor of
Journal of Mycology and Plant Pathology, ISMPP, Udaipur.

Dr.Yogendra Singh, GBPUAT, Pantnagar, delivered invited lecture and chaired poster presentation at National e-
Conference organized by ICAR- NCIPM, New Delhi.

Dr. A Sudha, TNAU, Coimbatore was a collaborator for state release of the sorghum variety K13.
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Annexure 1: Details of collaborator

Centre Collaborator, Address

Hyderabad |Dr. IK Das, Principal Scientist and Principal Investigator AICRP on Sorghum, IIMR Hyderabad-500030

Patancheru |Dr.Rajan Sharma, Principal Scientist, ICRISAT, Patancheru, Hyderabad- 502324,

Pantnagar |Dr.Yogendra Singh, Professor, Plant Pathology, College of Agricultural, GB Pant University of Agriculture
&Technology, Pantnagar-263 145, Uttarakhand

Parbhani  |Dr. KD Navgire, Professor, Plant Pathology, AICSIP, VasantraoNaikMarathwada Agricultural University,
Parbhani-413 722, Maharashtra.

Udaipur Dr.P Rawal, Associate professor, Plant Pathology, Sorghum Research Station, MaharanaPratap University of
Agriculture and Technology, Udaipur-001 313, Rajasthan

Akola Dr. AR  Gulhane, Assist.  Professor, Plant  Pathology, = Sorghum  Research  Unit,
Dr.PanjabraoDeshmukhKrishiVidyapeeth Akola- 444 104, Maharashtra

Coimbatore |Dr. A Sudha, Assist. Professor, Plant Pathology, Tamil Nadu Agricultural University, Coimbatore-641 003, TN

Dharwad  |Dr.SyedaSaminaAnjum, Assist. Professor, Plant Pathology, MSRS, UAS, Dharwad-580 005, Karnataka

Surat Dr.Tushar V Ghevariya, Assistant Research Scientist, Plant Pathology, Main Sorghum Research Station
Navsari Agricultural University, Surat-395 007, Gujarat

Ludhiana  |Dr.AshleshaAtri, Pathologist, PBG, Punjab Agriculture University Ludhiana 141 012, Punjab

Hisar Dr.Manjeet Singh, Pathologist, CCS Haryana Agricultural University, Hisar-125 004, Haryana

Hagari Dr. M.R Govindappa, Scientist ICAR-KVK Hagari & ARS Hagari, I/c Plant Pathology Section at Hagari
Ballari Karnataka- 583138
Dr. G Girish, Assist. Professor, Plant Breeding, UAS Raichur, Karnataka- 584104

Annexure II: Trial distribution

Trials/Locations DHR [cOl HAG [PAT |PAR |AKO |SUR [UDA PPAN [LUD HIS

1.Evaluationofimprovedvarieties/hybrids

AVHT-GS NN N N NN

IHT-GS NN N N NN

IVT-GS NN N N NN

IAVHT-MC NN N NN NN

AVHT-SC N N v N N N N

IVHT-SC N N Y NN

IAVHT-SS NN N NN

IAVHT-HBM N N N

IAVHT-BMR N N

1.Newlnitiative

Yield loss estimation for grain mold .. N NN

Yield loss estimation for foliar disease in Y N

forage sorghum

2.Disease management

New molecules for ergot management N Y

3.Basic studies

Studies on anthracnose population N

4.DiseaseNursery

National Grain mold Nursery N N N

5.Inter-disciplinaryresearch

Evaluation of national crosses (F4) for grain NN

mold resistance

Total 8 8 2 1 7 8 B B 8 2 2

6.Diseasesurvey &others

Disease survey NGONN N2 N N N NN NN

Note: Trial allotted (V) or not allotter (...); Number of Entry: as receive or as per detail technical plan.Locations:PAR=

Parbhani, AKO= Akola, DHR= Dharwad, SUR= Surat, HAG= Hagari, PAT= Patancheru, PAN= Pantnagar, COI=
Coimbatore, UDA=Udaipur, LUD= Ludhiana, HIS= Hisar.
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Annexure lll: Performance of the centres
1. Sowing of the allotted experiment
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Sr [Trials/Locations DHR |COl HAG |PAT PAR |AKO |SUR |UDA |PAN |LUD HIS
1  JAVHT-GS 29Jul  [13Jul 29Jul 29Jun 0Jul M4Aug |...
2 [HT-GS 29Jul  [13Jul 29Jul 29Jun R0Jul [7Aug |...
3 [IVT-GS 29Jul  [13Jul 29Jul 29Jun [20Jul [3Aug |...
4 [JAVHT-MC 29Jul  [13Jul 20Jul  BAug [23jun [29jun [13Jul
5 JAVHT-SC 29Jul  [13Jul 29Jul |... 20Jul  [9Aug [23jun [29jun [13Jul
6 [VHT-SC 29Jul  [13Jul 29Jun 8Aug 23jun |...
7 |IAVHT-SS 29Jul  [13Jul |... 29Jul [29Jun 4Aug [23jun |...
8  |AVHT-HBM 29Jul Jul .. [23jun |...
9  |IAVHT-BMR 29Jul Jul o e 23jun |...
10 |NGN Jun  [29Jul [29Jun
11 |Yield loss estimation for grain mold . 29Jul 29Jun R0Jul |... |..
12 |Yield loss estimation for foliar disease in |... 9Aug 23jun |...
forage sorghum
13 [New molecules for ergot management 10Jul 20Jul
14 |Evaluation of national crosses (F4) for 29Jun  20Jul
igrain mold resistance
15 |Studies on anthracnose population
Trial not allotter (...); Date not reported (nr)
2. Data submission quality
Sr. | Center Time of Disease | Weather | Data sheet format Remarks
No Submission | survey | data
Main center
1 | Dharwad 05 Jan, 2023 | Yes Yes Followed the supplied format
2 | Coimbatore | 26Dec, 2022 | Yes Yes Followed the supplied format
3 | Parbhani 16 Jan, 2023 | Yes Yes Followed the supplied format
4 | Akola 22 Dec, 2022 | Yes Yes Followed the supplied format
5 | Surat 06Jan, 2023 | Yes Yes Followed the supplied format
6 | Udaipur 23 Dec, 2022 | Yes Yes Followed the supplied format
7 | Pantnagar | 19 Dec, 2022 | Yes No Followed the supplied format | Should provide weather data
Center facilitated pathology trials without regular sorghum pathologist
1 | Ludhiana 11 Dec, 2022 | Yes Yes Followed the supplied format | -
2 | Hisar 14 Jan, 2023 | No No Followed the supplied format | Should provide disease survey,
weather data
3 | Hagari 18 Jan, 2023 | No No Followed the supplied format | Should provide disease survey,
weather data

Annexure-V: Weather conditions at different locations

Location Month (standard wk) | Rainfall | Rainy RH (Mor) RH (Evn) Tepm Temp (Min)
(mm) | day (no) | (%) (%) (Max)'C | °C
Dharwad June (23-26std) 79.4 6 86.7 78.0 29.4 21.0
July(27-30std) 1856 | 14 92.2 83.5 26.2 205
August(31-34std) 78.4 11 90.3 82.0 274 203
September(35-39std) | p354 | 14 89.9 74.8 28.8 200
October(40-43std) | 2086 | 8 87.5 70.1 28.9 19.0
November (44-47std) | , g 1 70.5 435 29.4 15.9
Total or Mean 785.2 54 86.2 72.0 28.4 19.4
Coimbatore | June (23-26std) 14.0 1 80.8 53.0 32.3 235
July(27-30std) 75.5 7 82.5 62.4 29.8 23.1
August(31-34std) 475 6 84.3 5.7 30.7 23.1
September(35-39std) | 1975 | g 78.2 55.9 311 226
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October(40-43std) 91.0 11 85.3 56.9 30.8 22.4
November (44-47std) | 1359 | 11 85.5 59,0 293 217
Total or Mean 488.5 44 82.8 57.8 30.7 22.7
Patanchery | JUne (23-26std) 1388 | nma 79.7 44.4 35.3 233
July(27-30std) 4242 | na 91.2 716 28.4 202
August(31-34std) gL2 | M 88.4 66.8 30.6 203
September(35-39std) 183.4 na 89.7 66.5 306 195
October(40-43std) 1536 na 9.4 58.9 306 18.8
November (44-47std) 00 na 895 39.9 30.0 15.0
Total or Mean 9811 | M 88.5 58.0 30.9 19.5
Parbhani June (23-26std) 1497 76.6 43.1 35.6 24.4
July(27-30std) 446.0 91.2 759 28.8 225
August(31-34std) 73.7 86.8 64.5 30.6 224
September(35-39std) | 5165 | 16 913 65.3 312 219
October(40-43std) 155.9 89.3 518 31.0 19.8
November (44-47std) 00 0 83.9 26.9 305 12.3
Total or Mean 10418 | 22 86.5 54.6 313 205
Akola June (23-26std) 2498 | na 62.5 36.0 36.4 239
July(27-30std) 3877 | na 90.3 753 28.8 216
August(31-34std) 1380 |Ma 86.0 62.3 30.8 217
September(35-39std) 265.1 na 88.2 60.2 316 21.2
October(40-43std) 116.6 na 88.0 528 31.2 18.6
November (44-47std) 0.0 na 83.0 375 314 115
Total or Mean 11572 | M 83.0 54.0 317 19.7
Surat June (23-26std) 1720 |11 63.1 91.2 275 33.8
July(27-30std) 7490 |21 78.2 96.7 26.0 30.7
August(31-34std) 4200 |17 62.0 86.7 26.2 316
September(35-39std) | 195 | 12 712 80.7 257 325
October(40-43std) 795 55.0 70.6 23.4 34.0
November (44-47std) 00 0 4.7 56.9 18.8 34.1
Total or Mean 16130 | 65 618 80.5 24.6 32.8
Udaipur June (23-26std) na na na na na na
July(27-30std) 2664 | na 836 68.7 322 223
August(31-34std) 3502 | na 88.0 704 313 215
September(35-39std) | 4g 5 na 795 55.2 329 205
October(40-43std) 340 na 70.5 471 326 155
November (44-47std) 0.0 na 66.0 30.1 311 11.0
Total or Mean 699.1 | M@ 715 54.3 32.0 18.2
Ludhiana June (23-26std) 108.0 7 585 345 38.8 26.7
July(27-30std) 2078 |13 79.3 65.5 33.8 275
August(31-34std) 85.2 6 81.8 753 336 273
September(35-39std) | 1991 | 7 86.6 59.6 332 255
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October(40-43std) | 54 2 87.0 43.0 314 19.1
November (44-47std) | na na na na na na
Total or Mean 686.5 35 78.6 55.6 34.1 25.2
na= data not received
Annexure-V: Survey on disease incidence in farmers’ fields
District Taluka/ Hyb/ Crop SDM | Erg Smut | Vir Pokka | GM Ant | ZLS | LB Rus | Soot | GL TLS
Village Var/ stage ot al h h t y S
Local dis
Karnataka
0 0 0 0 0 2 1 1 3 1 1 1
Dharwad Garag M35-1 GF
Durga 0 0 0 0 0 1 1 2 1 1 1
Dharwad Colony L FL
0 0 0 0 0 2 1 1 3 1 1 1
Dharwad Sulla L GF
0 0 0 0 0 1 1 1 1 1
Dharwad Hebasur L FL 2
0 0 0 0 0 1 1 1 1 1
Dharwad Kalalwada L FL 2
Honabarahat 0 0 0 0 0 3 1 1 1 1 1
Belgaum ti Hyb GF 3
. 5 0 0 0 0 2 1 1 1 1 1
Belgaum Hukkeri Hyb GF 2
. 0 0 0 0 0 1 1 1 1 1
Belgaum Jinarul Hyb GF 2
Doddabanha 0 0 0 0 0 1 1 1 1 1
Belgaum tti L Veg 2
Mean 24 2.3
Rnge 2-3 2-3
Tamil Nadu
Salem sandhiyur Co30 FL 282 0.0 0.0 0.0 0.0 2 1 2 1 1
Namakkal Elachipalaya | Red GF 146 | 0.0 12.5 0.0 0.0 2 3 1 1 4 1
m type
Karur arachalur L FL 136 | 0.0 0.0 0.0 0.0 2 3 4 2 1
Erode Gobichettipal | Vellacho | Veg 160 | 0.0 0.0 0.0 0.0 1 3 3 1 1
ayam lam
Coimbatore | Annur L Veg 105 | 0.0 0.0 0.0 0.0 1 3 4 1 1
Tiruppur Kangeyam Irunguch | FL 0.0 0.0 0.0 0.0 0.0 3 2 3 1 1
olam
Erode Pallipalayam | Irunguch | Veg 0.0 0.0 0.0 0.0 0.0 2 1 1 2 1
olam
Karur Pugalur L Veg 142 | 00 0.0 0.0 0.0 2 4 3 2 1
Thiruvanna Vazhavacha L FL 0.0 0.0 0.0 0.0 0.0 3 4 6 3 1
malai nur
Kallakurichi Chinnasalem | manjach | Veg 0.0 29.8 12.5 0.0 0.0 4 6 5 4 3
olam
Vellore Virinjipuram L FL 24.6 106 | 0.0 0.0 0.0 3 3 1 2 1
Vilupuram Thindivanam L NM 0.0 15.6 236 0.0 0.0 7 3 4 5 6 3
Viruthunaga | aruppukkotta | K12 Veg 0.0 0.0 0.0 0.0 0.0 3 4 2 1 3 1
r i
Thoothukud | Kovilpatti K12 NM 0.0 0.0 246 00 | 00 4 6 4 4 6 1
i
Tirunelveli Thenkasi Co32 NM 178 | 0.0 0.0 0.0 0.0 7 7 5 5 7 2
Sivagangai Chettinad L NM 0.0 130 | 315 0.0 0.0 6 7 6 3 7 3
Coimbatore | Kaaramadai Co32 Veg 0.0 0.0 0.0 0.0 0.0 2 1 1 2 1
Pollachi Chettiakkapa | Co32 FL 218 345 0.0 0.0 0.0 3 2 3 2 1
layam
Namakkal Mohanur manjach | NM 246 | 0.0 0.0 0.0 0.0 4 5 2 3 2 1
olam
Dharmapuri Paiyur Paiyur2 | GF 121 | 0.0 0.0 0.0 0.0 2 3 2 4 3 1
Mean | 9.9 5.2 5.2 4.6 33 3.0 31 31 14
Rnge | 0-28 | 0-34 | 0-31 2-7 -7 | 1-6 | 1-6 | 1-7 | 1-3
Telangana
Rangareddy | R'nagar Local Veg 2 3 4 3 2 5
Rangareddy | R'nagar Local Veg 0 2 3 2 2 8
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District Taluka/ Hyb/ Crop SDM | Erg Smut | Vir Pokka | GM Ant | ZLS | LB Rus | Soot | GL TLS
Village Var/ stage ot al h h t y S
Local dis
Rangareddy | R'nagar Local NM 1 0 5 3 2 2 6
Sangareddy | Patancheru Local NM 1 2 6 4 2 3 7
Mean 10 | 18 55 | 35 | 23 | 23 65
Rnge 02 | 03 56 | 34 | 23 | 23 56
Vidarbha
(MH)
Akola g;rjmsali/ Hyb N |0 0 0 0 0 5 2 1 4 0 1 0
Washim Zodga Hyb N |0 0 0 o |o 4 2 1 4 o |2 0
Washim Sapl Hyb N |0 0 0 o |o 4 1 1 5 (o |1 0
Buldhana ::jrmgam’ L | Hyb NV |0 0 0 0o |o 5 2 |1 |5 |o |2 0
Buldhana Shegaon Hyb NM 0 0 0 0 0 6 1 1 5 0 1 0
Buldhana Shegaon Hyb NM 0 0 0 0 0 5 1 1 4 0 1 0
Buldhana Shegaon Hyb NM 0 0 0 0 0 6 2 1 4 0 2 0
Buldana Shegaon Hyb NM 0 0 0 0 0 5 2 1 4 0 2 0
Akola th':p”” Kaw | b N[0 0 0 o |o 6 2 2 6 0 1 0
Akola th':p”” Kaw | b N[0 0 0 0o |o 4 1 1 4 |o 1 0
Akola VS;?\Z{“"”’/ Hyb N[0 0 0 o |o 4 1 1 4 |o 2 0
Akola ‘?V:?\::?‘p”” Hyb N[0 0 0 o |o 5 2 1 6 0 1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 4 2 |1 |5 |o |2 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 5 2 |1 |4 o |2 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 4 1 |1 s |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 5 2 |1 |5 |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 5 2 |1 |6 |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 4 1 |1 s |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 4 1 |1 s |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 4 1 |1 s |o |1 0
Akola Ile'hara’Ads Hyb NV |0 0 0 0o |o 5 1 |1 s |o |2 0
Akola Egl'ihara’ NIm NV |0 0 0 0o |o 5 2 |1 a4 o |1 0
Akola Akot/Padsul | Hyb N |0 0 0 o |o 4 2 1 4 o |2 0
Akola Akot/Padsul | Hyb N |0 0 0 o |o 4 1 1 5 o |1 0
Akola Akot/Padsul | Hyb N |0 0 0 o |o 4 1 1 4 o |2 0
Akola ka'aRidh‘” Hyb N[0 0 0 o |o 4 2 1 3 0 2 0
Akola Sf;'ap”” L T N[0 0 0 o |o 4 1 1 4 |o 1 0
Akola ﬁ:""‘p“” Kavt | N[0 0 0 0o |o 5 2 1 5 0 1 0
Akola ﬁji'ap”” Kara | yp N[0 0 0 o |o 4 2 1 5 0 1 0
Akola Balapur/Hata | Hyb NM 0 0 0 0 0 4 1 1 5 0 1 0
Akola Adsul Hyb N |0 0 0 o |o 4 1 1 4 o |1 0
Akola g\ikw"'a"‘”a Hyb N[0 0 0 o |o 4 1 1 4 |o 1 0
Akola Akot/Patsul | Hyb N |0 0 0 o |o 5 1 1 5 (o |2 0
Mean 45 15 45 14
Rnge =6 | 12 46 )
Marathwad
a (MH)
Brahmangao | L PM |0 4 0 o |o 5 4 |4 5 |2 1
Parbhani Daithna L PM 0 3 0 0 1 5 5 6 5 2 1
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District Taluka/ Hyb/ Crop SDM | Erg Smut | Vir Pokka | GM Ant | ZLS | LB Rus | Soot | GL TLS
Village Var/ stage ot al h h t y S
Local dis
Parbhani Pokharni L PM 0 3 0 0 0 3 4 6 5 2 1
Pabhani | Gangakhed | V< | M | 0 2 0 0o |o 2 1|2 1 |1 |1
Parbhani Gangakhed L PM 0 5 0 0 1 3 4 5 4 2 1
Parbhani Taroda L PM 0 5 0 0 2 3 4 5 5 3 1
Parbhani Parali/Parali L PM 0 5 0 0 4 4 5 4 5 3 1
Parbhani Parali/Wadi :(;/1’( PM 0 3 0 0 0 1 2 3 4 1 1
Latur Pangaon i;/(:; PM 0 3 0 0 0 2 2 3 2 3 1
Latur Renapur L PM 0 7 0 0 1 5 5 5 5 4 1
Latur Renapur L PM 0 4 0 0 2 3 3 3 3 2 1
Latur Udgir iYng M| 0 2 0 0o |o 1 1 |3 |3 |1 |1
Latur udgittoni | PYK T em | o 2 0 0o |o 1 1 |2 s |1 |1
1009

Latur Udgir/Halli L PM 0 5 0 0 3 3 3 3 5 3 1
Latur Chakur 5(\)/(;(9 PM 0 1 0 0 0 1 1 2 4 1 1

Mean 3.6 0.9 2.8 3.0 37 4.0 21

Rnge 1-5 1-4 1-5 1-5 | 26 | 1-5 | 14
Gujarat
Aravall Bhiloda L FL 0 0 0 0 0 5 1 5 1 1
Achhaliya Achhaliya L FL 0 4 0 0 0 4 4 1 5 1 1
Magrol Magrol L FL 0 4 0 0 0 4 4 1 4 1 1

Mean 2.7 4.0 43 4.7

Rnge 0-4 1-4 4-5 4-5
Rajasthran
Rajasaman Railmagra L Veg 0 0 0 0 0 0 5 1 1 1 1 0
gajasaman Kumbhalgar L Veg 0 0 0 0 0 0 4 1 1 1 1 0
gajasaman IFlajsamamd L Veg 0 0 0 0 0 0 4 1 1 1 1 0
ghilwara Bhilwara L Veg 0 0 0 0 0 0 5 1 1 1 1 0
Bhilwara Mandalgarh L Veg 0 0 0 0 0 0 4 1 1 1 1 0
Bhilwara Jahajpur L Veg 0 0 0 0 0 0 3 1 1 1 1 0
Udaipur Dabok CSsv 27 Veg 0 0 0 0 0 0 4 1 1 1 1 0
Udaipur Bhindar L Veg 0 0 0 0 0 0 5 1 1 1 1 0
Udaipur Bhatewar CSH-9 Veg 0 0 0 0 0 0 3 1 1 1 1 0
Chittograh Chottorgarh CSH-16 | Veg 0 0 0 0 0 0 2 1 1 1 1 0
Chittograh Kapasan L Veg 0 0 0 0 0 0 4 1 1 1 1 0
Chittograh Nimabaheda | L Veg 0 0 0 0 0 0 3 1 1 1 1 0
Ajmer Ajmer K local FL 0 0 0 0 0 0 5 1 1 1 1 0
Ajmer Kekdi K local FL 0 0 0 0 0 0 5 1 1 1 1 0
Ajmer Kishangarh CSH-16 FL 0 0 0 0 0 0 4 1 1 1 1 0
Bharatpur Weir L NM 0 0 0 0 0 0 5 1 1 1 1 0
Bharatpur Bhusawar L NM 0 0 0 0 0 0 4 1 1 1 1 0
Bharatpur Halena L NM 0 0 0 0 0 0 2 1 1 1 1 0
Alwar Kathumar L NM 0 0 0 0 0 0 2 1 1 1 1 0
Alwar Kherli L NM 0 0 0 0 0 0 3 1 1 1 1 0
Alwar Laxmangarh | L NM 0 0 0 0 0 0 3 1 1 1 1 0

Mean | 0 0 0 0 0 0 38 1 1 1 1 0 0

Rnge 2-5
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District Taluka/ Hyb/ Crop SDM | Erg Smut | Vir Pokka | GM Ant | ZLS | LB Rus | Soot | GL TLS
Village Var/ stage ot al h h t y S
Local dis
Punjab
Ludhiana Jassar H Boot 0 0 0 0 0 1 1 1 1 1 1 2 0
Ludhiana Dehlon H Pl 0 0 0 0 0 1 1 1 1 1 1 3 0
Ludhiana SilonKalan H Boot 0 0 0 0 0 1 1 2 1 1 1 4 0
Ludhiana Kawadi H Boot 0 0 0 0 0 1 2 2 1 1 1 3 0
Ludhiana Sarinh H Boot 0 0 0 0 0 1 3 1 1 1 1 4 0
Ludhiana Alamgir H Boot 0 0 0 0 0 1 1 1 1 1 1 2 0
Ludhiana Jassowal H Pl 0 0 0 0 0 1 1 1 1 1 1 3 0
Ludhiana Himanypura H Boot 0 0 0 0 0 1 3 1 1 1 1 2 0
Ludhiana Laltonkheri H Boot 0 0 0 0 0 1 3 2 1 1 1 2 0
Ludhiana Manssuran L PI 0 0 0 0 0 1 2 1 1 1 1 2 0
Ludhiana Jodhan H Pl 0 0 0 0 0 1 2 1 1 1 1 4 0
Ludhiana Sraba H Boot 0 0 0 0 0 1 1 1 1 1 1 1 0
Ludhiana Loel H Boot 0 0 0 0 0 1 1 2 1 1 1 1 0
Ludhiana Heran H PI 0 0 0 0 0 1 1 2 1 1 1 7 0
Ludhiana Kamalpura L Boot 0 0 0 0 0 1 1 2 1 1 1 6 0
Ludhiana Talwandi H Boot 0 0 0 0 0 1 2 1 1 1 1 4 0
Ludhiana Ghuman H Pl 0 0 0 0 0 1 2 1 1 1 1 4 0
Ludhiana Atianasudha | H Boot 0 0 0 0 0 1 3 1 1 1 1 1 0
Ludhiana Ir?ajoana H Boot 0 0 0 0 0 1 1 1 1 1 1 3 0
Moga Bijsar L Boot 0 0 0 0 0 1 1 1 1 1 1 3 0
Moga Kokrikalan H Boot 0 0 0 0 0 1 1 1 1 1 1 2 0
Moga Kotisekhan L Boot 0 0 0 0 0 1 1 1 1 1 1 4 0
Moga Jalalabad L Boot 0 0 0 0 0 1 2 1 1 1 1 3 0
Ferozpur Jallekhan H Boot 0 0 0 0 0 1 2 2 1 1 1 4 0
Ferozpur Jhatra L Boot 0 0 0 0 0 1 1 1 1 1 1 1 0
Ferozpur Balkhandi L Boot 0 0 0 0 0 1 1 1 1 1 1 1 0
Ferozpur Jagram L Boot 0 0 0 0 0 1 3 1 1 1 1 4 0
Ferozpur Bhavian L Boot 0 0 0 0 0 1 1 2 1 1 1 2 0
Mean 1.6 13 2.9
Rnge 1-3 1-2 1-7
Uttarakhan
ﬂaridwar Patanjali L FL 75 7.5
Haridwar Majari L FL 7.0 7.0
Haridwar Pranitpur L FL 75 8.0
Haridwar Bahadaraba L FL 7.0 6.0
Dehradun dChiddarwala L FL 80 |70
Dehradun Dharmawala | L FL 75 |70
Dehradun Doiwala L FL 7.0 7.0
Dehradun Herbertpur L FL 6.5 6.5
Dehradun Bhaniawala L FL 7.0 6.5
Dehradun Nayagaon L FL 8.0 7.0
US Nagar Pantnagar L FL 7.5 7.0
US Nagar Kichha L FL 6.5 7.0
US Nagar Pipalia L FL 6.5 6.5
US Nagar Seshaiah L FL 6.5 75
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District Taluka/ Hyb/ Crop SDM | Erg Smut | Vir Pokka | GM Ant | ZLS | LB Rus | Soot | GL TLS
Village Var/ stage ot al h h t y S
Local dis
US Nagar Bara L FL 7.5 6.5
US Nagar Sitargan] L FL 7.0 75
US Nagar Nanakmatta L FL 8.0 7.0
US Nagar Khatima L FL 6.0 7.0
US Nagar Uttamnagar L FL 7.0 6.5
US Nagar Rudrapur L FL 75 7.0
US Nagar Bhot L FL 6.5 6.5
US Nagar Bina L FL 7.0 7.5
US Nagar Bhagatpur L FL 75 75
US Nagar Kashipur L FL 75 75
US Nagar Dineshpur L FL 7.0 6.5
US Nagar Mukundpur L FL 7.0 7.0
US Nagar Doraha L FL 8.0 7.0
US Nagar Vankheda L FL 7.0 6.5
Mean 72 7.0
Rnge 6-8 | 6-8

Veg= Veg stage, FL= flowering, GF= grain filling, SDM= sorghum downy mildew, p. boeng= pokkah boeng, Anth=
anthracnose, ZLS= zonate leaf spot, LB= leaf blight, GLS= Grey leaf spot, TLS= Target leaf spot

Appendix 1.1: Checks and their characteristics

s Checks Characteristics
' Disease Reactions Grain color Sorghum Type

1 B58586 Resistant to grain mold white Kharif grain

2 BulkY Susceptible to grain mold white Kharif grain

3 DMS652 Susceptible to downy mildew red Kharif grain

4 PC5 Resistant to anthracnose &zonate white Kharif forage

5 Kekdi local Susceptible to anthracnose, zonate, leaf blight white Kharif forage

6 R local Susceptible to anthracnose, zonate white Kharif forage

7 E36-1 Resistant to charcoal rot white Rabi grain

8 CSV8R Susceptible to charcoal rot white Rabi grain
Appendix 1.2: Diseases and causal organisms

Sr. Disease Causal organism

1 Grain mold Fusarium moniliforme; Curvularia lunata, Alternaria alternata &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)/ C. sublineola

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 1.3: Grades for estimation of diseases

Gran mold: Field grade/Panicle grain mold rating (PGS), Threshed grade/threshed grain mold rating (TGS)

Severity Description (%mold infected grainsina panicle) Disease Reaction
Grade

1 Oto<l Highly Resistant

2 15 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 Oto<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 (1)
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, 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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