Sorghum pathology: Kharif 2012
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EXECUTIVE SUMMARY

Pathology programme for the year 2012-13 consisted of applied as well as basic research
components. Applied research dealt with multi-location testing of breeding materials for
resistance against sorghum diseases at hot spot locations. A total 150 sorghum lines
consisting of grain, forage and sweet sorghum entries were evaluated against panicle and
foliar diseases in endemic areas (Palem, Coimbatore, Dharwad, Akola, Parbhani, Surat,
Udaipur and Pantnagar) spread over three sorghum growing zones. Basic and strategic
research focused mainly grain mold, anthracnose and emerging pokkah boeng disease.

Disease situations: Among panicle diseases grain mold was predominant in Maharashtra,
Karnataka, Andhra Pradesh and Gujarat. Sugary disease (ergot) was severe in Tamil Nadu
and moderate in Gujarat. Downy mildew was noted in low to moderate intensity in
Dharwad region. Among foliar diseases anthracnose, leaf blight and zonate leaf spot
appeared in moderate to severe form in Pantnagar, Udaipur, and Coimbatore. Rust was
recorded in Dharwad and Udaipur and sporadically in Marathwada region and Tamil
Nadu. Sporadic incidence of target and grey leaf spots were also noted on in Udaipur,
Dharwad and Vidarbha region. In most host spots centres disease load was optimum as
indicated by appearance of disease severity in susceptible checks as well as local checks.
Location severity index for various diseases indicated that materials under evaluation
exhibited presence of some degree of resistance in them against sorghum diseases (except
ergot).

Grain mold: Location severity index (LSI) for grain mold assessed over all the trials in the
location indicated that grain mold pressure was moderate in most of the locations. Grain
mold severity ranged from 2.0 to 8.0 with mean 3.7 in grain sorghum (AHT,AVT, IHT and
IVT), 2.0 to 6.7 with mean 3.2 in forage sorghum (AVT and IVT) and 2.0 to 6.3 with mean 3.4
in sweet sorghum (IAVHT). Among advanced grain sorghum entries SPH 1680(2), SPH
1705, SPV 2061(2), SPV 2083(2), SPV 2114, SPV 2121 and SPV 2122 were moderately resistant
to grain mold. Most promising entries in initial grain sorghum trials were SPH 1723, SPH
1730, SPH 1734, SPH 1737, SPV 2164, SPV 2165, SPV 2174, SPV 2175, SPV 2176, SPV 2179 and
SPV 2184. Promising sweet sorghum entries for grain mold resistance were SPH 1711, SPH
1739, SPV 2074(2), SPV 2075(2), SPV 2195, SPV 2200, SPV 2201, SPV 2203, SPV 2204, SPV
2205 and SPV 2241. Among forage sorghum entries SPV 2058(2), SPV 2127, SPV 2131, SPV
2188, SPV 2192 and SPV 2193 were promising for grain mold resistances.

Sugary disease: Four grain sorghum (AHT, AVT, IHT & IVT), one sweet sorghum (IAVHT)
and two forage sorghum (AVT & IVT) trials were evaluated for sugary disease (ergot)
resistance in hot spots. During kharif 2012 severe incidence appeared in Coimbatore and
Surat. Location severity index (LSI) for ergot indicated that disease severity was moderate to
high in Surat (LSI 5.4) and very high in Coimbatore (LSI 7.3). Ergot severity ranged from 3.7
to 7.7 (1 to 9 scale) with mean 6.4 in grain sorghum, 5.5 to 6.8 with mean 6.2 in forage
sorghum and 5.2 to 7.2 with mean 6.5 in sweet sorghum. Grain sorghum entry SPV 2169 was
moderately resistant at both locations and SPH 1680(2), SPH 1702, SPH 1703, SPH 1729 and
SPH 1730 were moderately resistant at Surat location. At Coimbatore location, however,
none of the grain, forage, or sweet sorghum entries (except SPV 2169 & SPV 2166) was
resistant or moderately resistant.
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Downy mildew: Seventy-two grain sorghum entries consisting of four trials (AHT, AVT,
IHT & IVT) were evaluated for downy mildew resistance in endemic locations like Dharwad
and Coimbatore. Location severity index indicated that ergot severity was low in Dharwad
(LSI 5.4%) and sporadic in Coimbatore. In other locations including Coimbatore there was
no SDM incidence during this season. At Dharwad disease incidence ranged from 0% (QL3)
to 45.4% (DMS 652) indicating resistant to susceptible disease reactions. Promising entries
(<10% SDM) were SPH 1679(2), SPH 1726, SPH 1733, SPH 1727, SPV 2061(2), SPV 2083(2),
SPV 2110, SPV 2164, SPV 2165, SPV 2167, SPV 2170, SPV 2174, SPV 2177, SPV 2179, SPV
2184.

Foliar diseases: Anthracnose, leaf blight and zonate leaf spot remained major foliar diseases
during kharif 2012. Location severity index for foliar diseases suggested that anthracnose
severity was moderate at Pantnagar and low at Udaipur, Palem, Coimbatore and Surat.
Zonate leaf spot was moderate to severe at Udaipur, Pantnagar and Coimbatore and low at
Dharwad and Surat. Leaf blight was moderate to severe at Coimbatore, Palem and Surat and
low at Udaipur and Parbhani. Rust severity was moderate at Parbhani and low at other
locations. Other foliar diseases like target and gray leaf spot in Udaipur and Dharwad and
viral diseases in Coimbatore was recorded in low to moderate form. Most promising entries
for foliar disease resistance were as follows; Grain sorghum hybrid- SPH 1680(2), SPH
1682(2), SPH 1705, SPH 1724, SPH 1730, SPH 1736; varieties- SPV 2061(2), SPV 2083(2), SPV
2122, SPV 2164, SPV 2165, SPV 2177. Forage hybrid- SPH 1697, SPH 1714, SPH 1718;
varieties- SPV 2058(2), SPV 2056(2), SPV 2127, SPV 2128, SPV 2131, SPV 2189, SPV 2188, SPV
2211 and sweet sorghum hybrid- SPH 1713; varieties SPV 2201, SPV 2205.

Anthracnose variability: Anthracnose pathogen Colletotrichum graminicola showed wide
variability in their disease causing ability as revealed by disease reactions of ten isolates on
eight sorghum genotypes at hot spot location (Pantnagar). Isolates CgT, CgE, CgN and CgS
were more virulent on IS 8354 than other genotypes. All the isolates could produce
susceptible disease reactions only on two genotypes (IS 8354 and IS 3089) but not on others.
On the other hand, no isolate could produce susceptible disease reactions on CSV 21F.
Isolates CgA, CgE, CgK and CgN failed to infect on CSV21F at 3 leaf stage but could infect it
when inoculated at 6 leaf stage, indicating early stage resistance in the varieties. However
other all the isolate became more aggressive as the plant advanced.

Multiple resistances: Few entries showed resistance to more than two diseases. In grain
sorghum combined resistance against grain mold and downy mildew, grain mold and ergot
and grain mold and foliar diseases are required for different growing situations. SPH
1680(2), SPV 2061(2) and SPV 2083(2) were resistant to grain mold and downy mildew, SPV
2179, and SPV 2184 were resistant to grain mold, ergot and downy mildew. Sweet sorghum
variety SPV 2201, and SPV 2205 were resistant to grain mold and foliar diseases
(anthracnose and zonate leaf spot). In multi-cut forage hybrid SPH SPH 1697, SPH 1718 and
SPH 1714 there was combined resistance against anthracnose and zonate leaf spot. For
forage varieties leaf disease resistance is of utmost importance. In SPV 2058(2), SPV 2056(2),
SPV 2127, SPV 2128 and SPV 2189 grain mold resistance was combined with four major
foliar diseases such as anthracnose, leaf blight, zonate and target leaf spot.

Publications and recognitions: The group was involved in publishing eleven research
articles during 2012 in national (9) and foreign journals (2). Pathologist, Udaipur, received JF
Dastur memorial lecture award of Indian Phytopathological Society. Akola centre received
the best poster award in a national symposium.
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DETAILED REPORT

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

Andhra Pradesh: During survey it was found that the grain mold incidence was medium in farmer's field since
most of the farmers have grown locals and all most all farmers’ sowings were taken up in first week of June.
Scanty rainfall received during the month of September and October provided uncongenial conditions for the
development of mold in the farmers filed. There was medium incidence of foliar diseases viz., leaf blight,
anthracnose and rust in local varieties. In the experimental plot there was moderate incidence of grain mold, leaf
blight and anthracnose.

Maharashtra: In western Maharashtra and vidarbha region including Amravathi, Buldana, Wasim and Akola
district grain mold incidence was moderate to low on local and improved cultivars in farmers’ field because of
less rain fall during grain maturity stage. Among the foliar disease leaf blight and sooty stripe appeared
sporadically on some cultivars. In Marathawada region moderate incidence of grain mold and sporadic incidence
of rust and leaf blight were noted in farmers’ field.

Karnataka: The year 2012 received 40.7% less rainfall and 20 less rainy days in comparison to the year 2011.
This affected the severity of downy mildew, grain mold and also foliar diseases. In Northern Karnataka downy
mildew, grain mold, rust and zonate leaf spot were the major diseases of sorghum. The grain mold disease was
moderate to high. The downy mildew incidence ranged from 0-25% in farmers field. Among the foliar diseases,
the rust range from 2.0-9.0 and zonate leaf spot ranged from 2-7 in 1-9 scale. The incidence of ergot was very
low 0-5%.

Tamil Nadu: Crop was affected due to water stress and grain mold incidence was less. Leaf blight, Zonate leaf
spot, anthracnose was in moderate to severe form. Rust, downy mildew and viral diseases incidence was
sporadic during this season.

Rajasthan: Surveys have been conducted at two crop growth stages- seedlings and grain formation in the
farmers’ fields of Udaipur, Chittoregarh, Rajsamand and Bhilwara. Moderate to severe infection of anthracnose,
target leaf spot and low incidence of zonate leaf spot has been observed in most of the farmers' fields surveyed.

Uttarakhand: Disease situation was surveyed in farmers’ field in the districts of Dehradun, Nainital, Haridwar and
US Nagar. Anthracnose and zonate leaf spot were very prominent in all the areas surveyed. These two diseases
occurred in moderate to severe intensity (grade 5 - 8) in almost all the genotypes grown in farmers’ field.

In brief, among panicle diseases grain mold was predominant in Maharashtra, Karnataka, Andhra Pradesh and
Gujarat. Sugary disease (ergot) was severe in Tamil Nadu and moderate in Gujarat. Downy mildew was noted in
low to moderate intensity in Dharwad and Coimbatore region. Among foliar diseases anthracnose, leaf blight and
zonate leaf spot appeared in moderate to severe form in Pantnagar, Udaipur, and Coimbatore. Rust was
recorded in Dharwad and Udaipur and sporadically in Marathwada region and Tamil Nadu. Sporadic incidence of
target and grey leaf spots were also noted on in Udaipur, Dharwad and Vidarbha region. Location severity index
(LSI) for various diseases indicated that materials under evaluation exhibited presence of some degree of
resistance in them against most of the diseases (except ergot) (Fig. 1).
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Fig. 1. Disease severity index for different locations during kharif 2012

2. Grain mold (Fusarium spp, Curvularia spp.)

Palem and Coimbatore in Zone | and Akola, Parbhani, Dharwad and Surat in Zone Il are hot spots for grain mold.
Four grain sorghum, one sweet sorghum and two forage sorghum trials were evaluated for grain mold under
natural conditions in hot spots. Location severity index (LSI) for grain mold assessed over all the trials in the
location indicated that grain mold pressure was low to moderate in all these locations with Surat recording
highest LSI (3.8) (Table S1). Coimbatore centre did not observe any grain mold this season.

Table S1. Grain mold severity index for different locations

Location AHT AVT IHT IVT IAVHT-SS AVT-SC IVT-SC LSl Max Total
Score Entry
AKO 3.3 3.0 34 3.2 2.9 3.3 2.7 3.1 6.7 130
PAR 4.0 3.7 42 3.8 43 3.6 3.2 3.1 6.7 117
DHA 35 33 34 35 NT NT NT 34 6.7 74
SUR 3.8 37 4.0 4.0 3.6 3.0 3.8 3.8 5.7 127
PAL 4.1 37 3.9 3.8 3.0 2.7 3.1 35 8.0 134
col NI NI NI NI NI NI NI - - -

NT- Trial not allotted; NI -No incidence
Grain sorghum
Grain sorghum entries in four trials (12 in AHT, 10 in AVT, 19in IHT and 23 in IVT) were evaluated for grain mold
resistance under natural conditions. Panicle grain mold rating (PGMR) using 1-9 rating scale was recorded in
Zone | (Palem & Coimbatore) and Zone Il (Akola, Parbhani, Dharwad & Surat). Threshed grain mold rating
(TGMR) were recorded at Palem (Zone 1), Akola and Parbhani (Zone II).

1.1 Advanced Hybrid Trial (AHT-GS)
The trial comprised of 16 entries that includes 12 test hybrids, three checks and one local check from the
respective centre.

Panicle grain mold: PGMR was recorded at five centres namely Palem (Zone 1), Akola, Parbhani, Dharwad &
Surat (Zone II) (Table 1.1). Average data over the centres indicated that PGMR ranged between 2.2 to 6.3
(resistance to susceptible reaction).

Zone-l: Trials were laid at two centres (Coimbatore & Palem) in Zone I. At Palem, location severity index (LSI)
for grain mold was 3.5 where susceptible check scored 8.0. One entry showed resistant, six moderately resistant
and three susceptible reactions at Palem. The resistant entry was SPH1705 (2.1) and moderately resistant
entries were SPH1674 (2), SPH1679 (2), SPH1680 (2), SPH1682 (2), SPH1702 and SPH1703. Coimbatore
centre, however, did not observe any grain mold incidence.

8 Pathology Kharif Report-agm13.docx, Page 6 of 30




All India summary results (grain mold)

Trial details Trial names
AHT- GS AVT- GS IHT- GS IVT GS
Checks
CSH 16 4.3 - 37
CSH 23 41 - 4.6
CSH27 2.9 - 3.0 -
CSV 20 - 40 - 35
CSV 23 - 3.6 - 44
Local check 35 3.3 35 3.1
B58586 (R) 2.1 2.3 2.0 2.3
1S14332 (R) 2.6 2.3 2.0 -
Bulk Y (S) 6.6 6.1 5.9 6.5
Mean 3.8 35 3.8 3.7
Minimum 2.1 2.3 2.0 2.3
Maximum 6.6 6.1 6.0 6.5
Five top ranked entries CSH 27, SPH 1705, SPV 2122, SPV 2061(2), | CSH 27, SPH 1734, SPV 2179, SPV 2184,
SPH 1703, SPH 1680 SPV 2114, CSV 27, SPV | SPH 1737, SPH 1723, SPV 2175, SPV 2177,
(2), CSH25[2.9t03.7] | 2083 (2) [2.9103.3] SPH1730[3.0 to 3.4] SPV 2164 [3.0 t0 3.4]
Entries on par with best none SPV2122, SPV2061(2) NS SPV 2179, SPV 2184,
resistant check SPV 2175
Entries on par with best SPH1705 all NS all
hybrid/ varietal check
Locations considered for Palem, Parbhani,Akola, | Palem, Parbhani,Akola, Palem, Parbhani,Akola, Palem, Parbhani,Akola,
National average Surat, Dharwad Surat, Dharwad Surat, Dharwad Surat, Dharwad
Comments No grain mold incidence at Coimbatore

Zone I: In zone |l trials were conducted at Parbhani, Akola, Dharwad and Surat. Mold reactions of entries
significantly differed at Parbhani, Akola, and Dharwad location. At Parbhani, location severity index (LSI) for grain
mold was 3.1 where susceptible check, Bulk Y scored 6.7 (Table S1). All the 11 test entries showed moderate
resistance to grain mold (3.3 - 5.0). The local check showed resistant reaction (2.7). Top three ranked entries
were SPH1680 (3.7), SPH 1703 (4.0) and SPH 1682 (4.0). At Akola, location severity index (LSI) was 3.1 where
susceptible check scored 6.7. All entries showed resistant to moderate resistance reactions including local
check. Five entries showed resistance and other six moderate resistances. Top three ranked entries were
SPH1705 (4.0), SPH1680 (2.7) and SPH 1674 (2.7). At Dharwad, location severity index (LSI) was 3.4 where
susceptible check scored 6.7. Four entries showed resistance and other seven moderate resistances. Top three
ranked entries were SPH1705 (2.7), SPH1679 (3.0) and SPH 1682 (3.3). At Surat, location severity index (LSI)
was 3.8 where susceptible check scored 5.7. One entry showed resistance and other ten moderate resistances.
Top three ranked entries were SPH1703 (2.7), SPH1702 (3.3) and SPH 1680 (3.3). Considering results from all
the above four centres of zone Il SPH 1680, SPH 1703 and SPH 1705 found moderately resistant to grain mold
(=4.0).

National: Pooled analysis over locations indicated that the entries SPH 1705, SPH 1703 and SPH 1680(2)
behaved as moderate resistant (<4.0) entries (Table 1.1). Resistance in SPH 1705 was at par with the best
performing hybrid check CSH 27.

Threshed grain mold: Mold ratings on harvested grains were recorded at three places Palem (Zone 1), Akola
and Parbhani (Zone ) using 1-9 rating scale (Table 1.1). Seed mycoflora studies were carried out at Palem
(Zone 1) and Parbhani (Zone II) centres (Table 1.2).

Zone |: At Palem top five entries with less TGMR were CSH 27, SPH1705, SPH 1703, SPH 1682(2), and CSH
16 [2.0 to 3.7] where susceptible check recorded 7.9 (Table 1.1). Infection by grain mold fungi Fusarium ranged
from of 8.0 (B58586) to 50.7% (Bulk Y). Curvularia infection ranged from 5.0 (B58586) to 44% (Bulk Y). Among
the entries CSH27 recorded lowest Fusarium and Curvularia infection on mature grain followed by SPH 1705.

Zone l. At Akola top five entries with less TGMR were SPH1705,CSH 27, SPH 1682(2), SPH 1679, and SPH

1674 [2.3 to 2.7] where susceptible check recorded 6.0. At Parbhani top five entries based on TGMR were CSH
27, SPH 1682(2), CSH 23, SPH1702, SPH 1680 [4.0 to 4.7] where susceptible check recorded 6.3. Fungi-
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Fusarium & Curvularia were associated with grain mold. Infection by grain mold fungi Fusarium ranged from of
4.8 (PVK801) to 18% (SPH 1702) at Parbhani. Curvularia infection ranged from 6.8 (CSH 27) to 26% (Bulk Y).
Among the entries CSH25 recorded lowest Fusarium (10.8%) and CSH 27 lowest Curvularia infection (6.8%) on
mature grain at Parbhani (Table 1.2).

National: Data from two zones consisting of three centres indicated that CSH 27, SPH 1682(2), SPH1705, were
least affected by grain mold across locations. These entries were also had less seed borne infection by of
Fusarium and Curvularia.

1.2 Advanced Varietal Trial (AVT-GS)
The trial comprised of 14 entries that included 6 test entries, five varietal checks and including one local check
from respective centre and three other checks.

Panicle grain mold: PGMR was recorded at five centres namely Palem (Zone I), Akola, Parbhani, Dharwad and
Surat (Zone II) (Table 2.1). Average data over the centres revealed that PGMR ranged between 2.3 to 6.1
(moderate resistance to susceptible reaction).

Zone-l: Panicle grain mold observations were recorded at two locations (Coimbatore & Palem) in Zone I. At
Palem location severity index (LSI) for grain mold was 3.5 where susceptible check scored 8.0. At Palem six
entries showed resistant, three moderately resistant and one susceptible reaction. The resistant entries were
SPV 2122, SPV 2061(2), SPV 2121, SPV 2114, CSV 27, CSV 17 [2.6 to 3.1]. Moderately resistant entries were
SPV 2083(2), SPV 2110 AND CSV 23. Coimbatore centre, however, did not observe any grain mold incidence
this season.

Zone Il; In zone |l trials were conducted at Parbhani, Akola, Dharwad and Surat. Location severity index (LSI) for
grain mold varied from 3.1 to 3.8 among these locations where susceptible check, Bulk Y scored 6.7 (Table S1).
Mold reactions significant differed among genotypes in all these locations except Surat. Top five entries in this
zone were SPV 2122, SPV 2061(2), SPV 2114, CSV 27 and SPV 2083 (2) [2.9 to 3.3] (Table 2.1). Of these, two
had resistance [SPV2122 and SPV 2061(2)] at par with the resistant check IS 14332 (2.4) whereas other three
were moderately resistant.

National: Pooled data over locations indicated that the entries SPV2122 and SPV 2061(2) behaved as resistant
one showing lowest grain mold score (2.9) and the resistance in them were at par with the mold resistant check
B58586 (2.3) (Table 2.1).

Threshed grain mold: Mold ratings on harvested grains were recorded at three places Palem (Zone ), Akola
and Parbhani (Zone Il) using 1-9 rating scale (Table 2.1). Seed mycoflora studies were carried out at Palem
(Zone 1) and Parbhani (Zone II) centres (Table 2.2).

Zone I: At Palem entries SPV 2122, SPV 2061(2), SPV 2114, SPV 2121, CSH 27, and SPV 2083(2) [2.0 to 3.0]
showed resistant reactions, where susceptible check recorded TGMR 7.8 (Table 2.1). Infection by grain mold
fungi Fusarium ranged from of 8% (B58586) to 50.7% (Bulk Y). Curvularia infection ranged from 6% (B58586) to
50% (Bulk Y). Lowest Fusarium infection were recorded on SPV 2083(2) (25%) and SPV 2121 (26.5%) and
Curvularia on SPV 2121 and CSV 20 (9.6% both) among the test entries.

Zone Il In this zone five top performing entries based on TGMR were SPV 2121, SPV 2061(2), SPV 2122, SPV
2083(2) and CSH 23 [range 3.0 to 3.7], where susceptible check recorded 6.3. Infection by grain mold fungi
Fusarium ranged from of 2.3% (IS 14332) to 9.4% (Bulk Y). Curvularia infection ranged from 6% (B58586) to
50% (Bulk Y). Among the test entries lowest Fusarium infection were recorded on SPV 2083(2) (25%) and SPV
2121 (26.5%) and Curvularia on SPV 2121 and CSV 20 (9.6% both).

National: Average ranges for TGMR, Fusarium and Curvularia were 2.2 to 6.8, 3.7 to 20.6%, and 4.3 to 32.9%
respectively. Data from two zones consisting of three centres indicated that SPV 2114, SPV 2061(2), SPV
2083(2), and SPV 2122, were least affected by grain mold (<3.3) across locations. These entries were also had
less seed borne infection by of Fusarium and Curvularia (9.6 to 14.0%).
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1.3 Initial Hybrid Trial (IHT-GS)
The trial comprised of 25 entries that includes 16 test hybrids, three hybrid checks, one local check from
respective centres and five disease resistant and susceptible checks.

Panicle grain mold: PGMR was recorded at five centres namely Palem (Zone 1), Akola, Parbhani, Dharwad and
Surat (Zone ) (Table 3.1). Average data over the locations indicated that PGMR (panicle grain mold rating)
ranged between 2.0 to 6.0 (resistant to susceptible reaction).

Zone-I: Trials were laid at two centres at Coimbatore & Palem in Zone I. Highest PGMR recorded at Palem was
on the susceptible check Bulk Y (8.0). Five entries (SPH 1724, SPH 1729, SPH 1732, SPH 1734, and CSH 27)
showed resistant reaction at par with resistant check B58586. The entries SPH 1728 and SPH 1731 recorded
susceptible reactions at Palem. Coimbatore location did not get any grain mold during this season.

Zone Il Trials were carried at Akola, Parbhani, Dharwad and Surat in this zone. One entry each at Parbhani
(SPH 1729) and Dharwad (SPH 1723) and 11 entries at Akola (SPH 1722, SPH 1723, SPH 1727, SPH 1730,
SPH 1731, SPH 1734, SPH 1735, SPH 1736, SPH 1737, CSH 16 and CSH 27) showed resistance at par with
the resistant check. In Surat, significant differences were not there among the entries. Considering results from
all the four centres in Zone Il, five top performing entries were SPH 1737, CSH 27, SPH 1723, SPH 1734 and
SPH 1730 (3.1 to 3.3), though entries did not differ statistically on mold score.

National: Pooled analyses of data over locations indicated that the entries CSH 27, SPH 1734, SPH 1737, SPH
1723 and SPH 1730 behaved as moderate resistant entries showing least PGMR (3.0-3.4) (Table 3.1).

Thresh Grain mold: Grain mold on harvested grains was recorded at three places Palem (Zone 1) and Akola
and Parbhani (Zone Il) using 1-9 rating scale (Table 3.1and 3.2).

Zone I: At Palem, entries CSH 27, SPH 1734, SPH 1732, SPH 1729, SPH 1730, SPH 1723 and SPH 1724 [1.7
to 3.2] showed resistant reactions, where susceptible check recorded TGMR 7.9 (Table 3.1). Infection by grain
mold fungi Fusarium ranged from of 12.8% (SPH 1734) to 50% (SPH 1730). Curvularia infection ranged from
8.5% (SPH 1724) to 44% (Bulk Y). Among the test entries lowest Fusarium infection were recorded on SPH 1734
(12.8%) and SPH 1735 (15.3%) and Curvularia on SPH 1724 (8.5%) and CSH 16 (9.5%).

Zone ll. In both Akola and Parbhani entries significantly varied in grain mold resistance. Five top performing
entries over these two locations based on TGMR were SPH 1737, SPH 1734, SPH 1730, SPH 1722 and CSH
27, [range 3.2 to 3.5], where susceptible check recorded 6.7. Fusarium infection at Parbhani ranged from 5%
(B58586) to 29.7% (CSH 16). Curvularia infection ranged from 7.6% (SPH 1737) to 19.2% (Bulk Y) (Table 3.2).
Among the test entries lowest Fusarium infection were recorded on SPH 1722 and SPH 1729 (both 11.7%) and
Curvularia on CSH 27 (6.7%) and SPH 1737 (7.6%).

National: National average ranges for TGMR, Fusarium and Curvularia were 1.7 to 7.3, 9.5 t0 32.9%, and 9.5 to
31.3% respectively. Data from two zones consisting of three centres indicated that CSH 27, SPH 1734, SPH
1737, SPH 1724 and SPH 1730 were least affected by grain mold (<3.4) across locations. These entries were
also had less seed borne infection by of Fusarium and Curvularia (9.5 to 19.2%).

1.4 Initial Varietal Trial (IVT-GS)
The trial comprised of 26 entries that included 21 test entries, two varietal checks, one local check from
respective centre and one each grain mold resistant and susceptible checks.

Panicle grain mold: PGMR was recorded at five centres namely Palem (Zone 1), Akola, Parbhani, Dharwad and
Surat (Zone Il) (Table 2.1). Average data over the centres revealed that PGMR ranged between 2.3 to 6.5
(moderate resistance to susceptible reaction).

Zone-l: Panicle grain mold observations were recorded at one location (Palem) in Zone I. Coimbatore centre did

not observe any grain mold this season. At Palem location severity index (LSI) for grain mold was 3.5 where
susceptible check scored 8.0. Barring susceptible check variations among the entries were less (range 2.0 to
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5.5) and 14 entries recorded resistant reactions. Least scoring 5 entries were SPV 2127, SPV 2176, SPV 2167,
SPV 2166, and SPV 2184 [2.2 to 2.7].

Zone Il; In zone |l trials were conducted at Parbhani, Akola, Dharwad and Surat. Location severity index (LSI) for
grain mold varied from 3.1 to 3.8 among these locations where susceptible check, Bulk Y scored 6.7 (Table S1).
Mold reactions significant differed among genotypes in all these locations. Entries were either resistant or
moderately resistant and none behaved as susceptible. Top five entries in this zone were SPV 2179, CSV 20,
SPV 2175, SPV 2184 and SPV 2164 [2.9 to 3.7] (Table 4.1). Of these, two [SPV 2179 and CSV 20] had
resistance at par with the resistant check B58586 (2.3) and others were moderately resistant.

National: Pooled data over locations indicated that the entries SPV 2179, SPV 2184 and SPV 2175 behaved as
resistant lines showing lowest grain mold score (<3.2) and the resistance in them were at par with the mold
resistant check B58586 (2.3) (Table 4.1). Rest of the entries were moderately resistant (<4.3) to grain mold.

Threshed grain mold: Mold ratings on harvested grains were recorded at three places Palem (Zone ), Akola
and Parbhani (Zone Il) using 1-9 rating scale (Table 4.1). Seed mycoflora studies were carried out at Palem
(Zone 1) and Parbhani (Zone II) centres (Table 4.2).

Zone I: At Palem all the entries showed resistant to moderately resistant reactions except the susceptible check
Bulk Y (7.8) (Table 4.1). Five top ranked entries were SPV 2177, SPV 2176, SPV 2184, SPV 2166 and SPV
2167 [TGMR 2.1 to 2.4]. Infection by grain mold fungi Fusarium ranged from of 10.6% (SPV 2167) to 50% (Bulk
Y). Curvularia infection ranged from 9.6% (B58586) to 37.7% (Bulk Y). Among the test entries lowest Fusarium
as well as Curvularia infection was recorded on SPV 2167 (10.6% each).

Zone l. In this zone five top performing entries based on TGMR were SPV 2184, SPV 2184, SPV 2183, SPV
2180 and SPV 2172 [range 3.0 to 3.5], where susceptible check recorded 6.2. Infection by grain mold fungi
Fusarium ranged from of 4.3% (B58586) to 23.5% (SPV 2173). Curvularia infection ranged from 5% (SPV 2184)
to 26.6% (SPV 2164). Among the test entries lowest Fusarium infection were recorded on SPV 2176 (8.5%) and
Curvularia on SPV 2184 (5%).

National: Average ranges for TGMR, Fusarium and Curvularia were 2.1 to 6.7, 9.5 to 32.9%, and 20.6 to 32.9%
respectively. Data from two zones consisting of three centres suggested that seven entries (SPV 2165, SPV
2166, SPV 2176, SPV 2177, SPV 2179, SPV 2182 and SPV 2184) were resistant to TGMR and others were
moderately resistant (858586 2.1 and Bulk Y 6.7). The entries SPV 2167, SPV 2176, SPV 2184 had relatively
less seed borne infection by of Fusarium and Curvularia (<27%).

Forage sorghum

One trials of multi cut forage (IAHT-MC) and two trials of single cut forage (AVT-SC, and IVT-SC) were
conducted during kharif 2012. Multi-cut trial was conducted at Coimbatore, Udaipur, Pantnagar (Zone 1) and
Akola and Surat (Zone II). Single-cut trials were conducted at Palem, Coimbatore, Udaipur, Pantnagar (Zone )
and Parbhani, Akola and Surat (Zone II). Panicle grain mold rating was done using 1-9 rating scale in grain mold
prone locations.

All India summary results (grain mold)

Trial details Trial names
AVT-SC IVT-SC
Checks
CSV 21F 2.9 3.8
HC 308 3.0 3.8
Local check 34 3.1
B58586 (R) 2.0 2.0
Bulk Y (S) 6.2 -
Mean 3.2 3.2
Minimum 2.0 2.0
Maximum 6.2 4.4
Five top ranked entries SPV 2127, SPV 2058 (2), CSV 21F | SPV 2188, SPV 2192, SPV 2193,
SPV 2131, SPV 2128 [2.5 t0 3.0] SPV 2211, SPV 2189 [2.1 t0 3.2]
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Trial details Trial names
AVT-SC IVT-SC
Entries on par with resistant check NS all
Entries on par with best varietal check NS all
Locations considered for National Palem, Parbhani, Akola, Surat Parbhani, Akola, Surat
average
Comments Low to moderate disease pressure in these locations for grain mold with LS|
varies from 3.1 to 3.8 and susceptible check scores were >6.7 on 1-9 scale

1.5 Initial & Advanced Hybrid Trial (Multi cut)
The trial consisted of 12 test entries including three checks SSG 59-3, CSH 20MF and CSH 24MF and one and
local check. Grain mold is not considered important for multi-cut forage as vegetative part is the main product.

1.6 Advanced Varietal Trial (Single cut)

Grain mold observations on AVT single cut forage trials were recorded at Palem and Coimbatore (Zone 1),
Parbhani, Akola and Surat (Zone II). The trial consisted of 10 test entries including two checks HC 308 and CSV
21 F and one local check. Grain mold resistant (B58586) and susceptible (Bulk Y) checks were used.

Panicle grain mold: PGMR was recorded at four centres namely Palem (Zone ), Parbhani, Akola & Surat (Zone
1) (Table 6.1). Average data over the centres indicated that PGMR (panicle grain mold rating) ranged between
2.7 to 3.6 (moderate resistance)

Zone-I: Trials were laid at two centres at Palem & Coimbatore. Palem recorded low incidence of grain mold and
Coimbatore location did not observe any mold this season. At Palem there was no significant difference among
the entries and mold incidence ranged from 2.1 to 3.8. Highest score (3.8) was recorded by the local check
PSV1.

Zone lI: Trials were carried at Parbhani, Akola and Surat in this zone. At Parbhani and Akola all the entries
showed significant differences in reaction ranging from resistant to moderate resistant reactions. In Surat they
were not significantly different. The entries SPV 2127, SPV 2130, SPV 2131, CSV 21F and HC 308 at Parbhani
and the entries SPV 2056(2), SPV 2058(2), SPV 2127, SPV 2128, SPV 2131 and CSV 21F at Akola showed
resistant reactions and were at par with the resistant check B58586 (2.2). Five top ranked entries in Zone Il were
SPV 2058(2), SPV 2127, CSV 21F, SPV 2131 and SPV 2128 [range 2.6 to 3.1] (Table 6.1).

National: Pooled analysis of data over locations indicated that the entries tested showed moderate resistance
with no significant differences among them. Five top ranked entries on national average were SPV 2058(2), SPV
2127, CSV 21F, SPV 2131 and SPV 2128 [range 2.5 to 3.1] (Table 6.1).

Thresh Grain mold: Grain mold on harvested grains was recorded at Palem (Zone 1), and Parbhani and Akola
(Zone 1) using 1-9 rating scale (Table 6.1).

Zone I: At Palem harvested threshed grains of all entries showed resistant reaction. Fusarium infection ranged
from 12.9% (SPV 2057(2) to 36.2% (SPV 2130) and Curvularia infection ranged from of 19.5% (HC 308) to
20.6% (SPV 2130).

Zone II. At Parbhani SPV 2127 showed resistant reaction at par with resistant check. At Akola mold incidence
was low and all the entries except SPV 2057(2) and SPV 2130 recorded resistant reaction at par with resistant
check B58586 (2.0). Five top ranked entries in Zone Il were SPV 2127, SPV 2128, SPV 2058(2), HC 308 and
CSV 21F [range 3.0 to 3.5].

National: Data from two Zone | and Il consisting of three centres indicated that SPV 2127, SPV 2128, SPV

2058(2) were resistant for grain mold on threshed grain ratings. They also had low infection of Curvularia
(<12%).
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1.7 Initial Varietal Trial (Single cut)
The IVT single cut forage trial consisted of 10 test entries including two checks HC 308 and CSV 21 F and one
local check. B58586 was used as grain mold resistant checks.

Panicle grain mold: PGMR were recorded at Parbhani, Akola and Surat (Table 7.1). Five entries at Parbhani
did not form grain (Table 7.1). Average data over the centres indicated that PGMR ranged between 2.0 to 4.4
(moderate resistance). At Parbhani and Akola all the entries showed significant differences in reaction ranging
from resistant to moderate resistant reactions. At Parbhani 5 entries (SPV 2185, SPV 2186, SPV 2187, SPV
2188 and SPV 2192), and at Akola 8 entries (SPV 2185, SPV 2186, SPV 2188, SPV 2189, SPV 2192, SPV
2193, SPV 2211, CSV 21F) were at par with the resistant check. At Surat entries did not show significant
differences. Pooled analysis of data over locations indicated that the entries tested showed moderate resistance
with no significant differences among them. Based on national average five top ranked entries were SPV 2192,
SPV 2193, SPV 2188, SPV 2189, and SPV 2211 [range 2.1 to 3.0] (Table 7.1).

Thresh Grain mold: Grain mold on harvested grains was recorded at Palem, Parbhani and Akola using 1-9
rating scale (Table 7.1). At Palem, harvested threshed grains of the entries showed resistant to moderately
resistant reaction. At Parbhani, SPV 2187, SPV 2188 and SPV 2192 showed resistance at par with B58586 (5
entries did not form grain). At Akola grain mold incidence was low and all the entries showed resistant to
moderately resistant reactions. On all India bases SPV 2193, SPV 2189, SPV 2192, SPV 2211, and SPV 2188
ranked within top five, though there were so significant differences among the entries. Fusarium and Curvularia
infection on grain was assessed at Palem and Parbhani. Fusarium and Curvularia infection was more on Palem
(24.9 & 18.9%) than Parbhani (14% & 10.6%) as was the per cent grain affected (Table 7.2). SPV 2192 had least
Fusarium (8.5%) and Curvularia (10.6%) infection among the entries.

Sweet sorghum

Sweet Sorghum 24 genotypes including 3 checks and one local check were evaluated at Palem (Zone ),
Parbhani, Akola and Surat (Zone 1) against grain mold. Panicle grain mold rating was done at Palem, Parbhani,
Akola and Surat and threshed grain mold ratings were recorded at Palem, Parbhani and Akola (Table 8.1).

All India summary result (grain mold)

Trial details Trial names
IAVHT- SS

Checks

CSH 228S 3.0

CSV 19SS 32

CSV 24SS 3.1

Local check 3.2

B58586 (R) 20

296B (S) 6.3

Mean 34

Minimum 2.0

Maximum 6.3

Five top ranked entries SPV 2203, SPV 2205, SPV 2204, SPH 1711, SPV 2201 [2.8 to 3.0]

Locations considered for Palem, Parbhani, Akola, Surat

National average

Comments Low to moderate disease pressure in these locations for grain mold
with LS| varies from 3.1 to 3.8 and susceptible check scores were >6.7
on 1-9 scale

1.8 Initial & Advanced Varietal & Hybrid Trial
Twenty-four genotypes including 3 checks and one local check were evaluated for grain mold.

Panicle grain mold: PGMR was recorded at five centres namely Palem (Zone 1), Akola, Parbhani, Dharwad and

Surat (Zone II) (Table 8.1). Average data over the centres revealed that PGMR ranged between 2.9 to 6.3
(moderate resistance to susceptible reaction).
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Zone-l: Panicle grain mold observations were recorded at Palem. Location severity index (LSI) for grain mold
was 3.5 where susceptible check scored 8.0. At Palem all the entries (except SPV 2135 and SPV 2202 which
were susceptible) showed resistant to moderately resistant reaction. Coimbatore centre, however, did not
observe any grain mold incidence this season.

Zone II: In zone |l trials were conducted at Parbhani, Akola, and Surat. Location severity index (LSI) for grain
mold varied from 3.1 to 3.8 among these locations where susceptible check, Bulk Y scored 6.7 (Table S1). Mold
reactions significant differed among genotypes in Parbhani and they were non-significant at Akola and Surat. At
Parbhani none of the entries were at par with the resistant check B58586 and SPH 1713 and SPV 2206 were
susceptible. In Zone Il entries were not significantly different for grain mold resistant. Five top ranked entries in
this zone were SPV 2205, SPV 2201, SPV 2075(2), SPV 2203, and SPV 2204 [range 3.0 to 3.2].

National: All India analysis and pooled data over locations indicated that the entries behaved as resistant to
moderately resistant [range 2.8 to 4.4]. They were not significantly different in mold resistance. Five top ranked
entries were SPV 2203, SPV 2204, SPV 2205, SPV 1711, and SPV 2201 [range 2.8 to 3.0].

Threshed grain mold: Mold ratings on harvested grains were recorded at three places Palem (Zone ), Akola
and Parbhani (Zone ) using 1-9 rating scale (Table 8.1). Seed mycoflora studies were carried out at Palem
(Zone 1) and Parbhani (Zone II) centres (Table 8.4).

Zone I: At Palem all the entries (except SPV 2135 and SPV 2202) showed resistant to moderately resistant
reaction and there were no significant differences among the entries. Coimbatore centre, however, did not
observe any grain mold incidence this season. Infection by grain mold fungi Fusarium ranged from of 7.6% (SPV
2204 & CSH 22SS) to 53.5% (SPV 2135). Curvularia infection ranged from 5% (SPH 1711 & CSH 22SS) to
32.9% (SPV 2135). Lowest Fusarium infection were recorded on SPV 2204 and CSH 22SS (7.6% both) and
Curvularia on SPH 1711 and CSH 22SS (5% both) among the test entries (Table 8.4).

Zone Il. TGMR significant differed among genotypes in Parbhani and they were non-significant at Akola. At
Parbhani none of the entries were at par with the resistant check B58586 and SPH 1713 and SPV 2135, SPV
2196, SPV 2202 and SPV 2206 were susceptible. In Zone Il comprising of two locations data entries were not
significantly different for grain mold resistant. Five top ranked entries in this zone were SPV 2201, SPV 2204,
SPV 2205, SPV 2075(2), and SPH 1739 [range 2.3 to 3.3]. Infection by grain mold fungi Fusarium ranged from of
3% (B58586) to 28.1% (SPV 2206). Curvularia infection ranged from 5.9% (LC) to 43% (SPV 2135). Among the
test entries lowest Fusarium infection were recorded on SPV 2241 (9.5) and Curvularia on SPV 2197 (14%).

National: Data from two zones consisting of three centres indicated that SPV 2204, SPV 2201, SPH 1739, CSV
24SS and SPV 2205 were least affected by grain mold (<3.0) across locations. These entries were also had less
seed borne infection by of Fusarium and Curvularia (around 15%).

3. Ergot (Claviceps sorghi)

Ergot or sugary diseases is an important panicle disease affection seed production in sorghum. Four grain
sorghum, one sweet sorghum and two forage sorghum trials were evaluated for ergot resistance under natural
conditions. During kharif 2012 the disease was reported from Coimbatore and Surat. Location severity index
(LSI) for ergot assessed over all the trials in the location indicated that disease severity was moderate to high in
Surat (LS| 5.4) and very high in Coimbatore (LSI 7.3) (Table S2). The disease was not, however, reported from
other locations including Palem, Dharwad, Akola and Parbhani during this season.

Table S2. Ergot severity index for different locations (1-9 scale)

Location | AHT | AVT | IHT IVT IAVHT | AVT-SC | IVT-SC | LSI | Max | Total
Score | Entry
SUR 53 56 58 6.0 53 43 5.0 54 7.7 127

COl 72 6.7 7.9 6.3 7.7 7.7 76 7.3 9.0 118
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Grain sorghum

The grain sorghum entries in four trials (12 in AHT, 10 in AVT, 19 in IHT and 23 in IVT) were evaluated for ergot
resistance under natural conditions. Incidence of ergot was recorded on a 1-9 scale (where, up to 3 resistant; 4 &
5 moderately resistant; 6 & 7 susceptible; and >7 highly susceptible). The disease was recorded at Coimbatore
and Surat only.

All India summary results (Ergot, 1-9 scale)

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

Checks
CSH 16 72 - 6.0
CSH 23 7.0 - 6.8
CSH27 6.5 - 7.0 -
CSV 20 - 55 - 53
Csv 23 - 57 - 73
Ccsv a7 - 6.5 - -
Local check 7.7 4.8 6.7 6.3
Mean 6.3 6.1 6.8 6.2
Minimum 3.7 4.8 4.3 4.2
Maximum 7.7 75 77 75
Five top ranked SPH 1703, SPH 1679, (2), | CSV 20, CSV 23, SPV CSH 16, SPH 1730, CSV 20, SPV 2184,
entries CSH 25, SPH 1702, CSH | 2061(2), SPV 2110, SPV | SPH 1729, SPH 1737, | SPV 2179, SPV 2170,

27[6.0t0 6.5] 2122[5.5t06.2) SPH 1735 [6.0 to 6.5] SPV 2165 [2.0 to 2.0]
Locations considered Coimbatore, Surat Coimbatore, Surat Coimbatore, Surat Coimbatore, Surat
for National average
Comments High incidence of ergot observed in Coimbatore and Surat, no report of ergot from other locations

3.1 Advanced Hybrid Trial (AHT-GS)

The trial comprised of 16 entries that includes 8 test hybrids, 4 checks, one local check from respective centre
and 3 other checks (Table 1.3). Ergot reactions among all 16 entries significantly differed in Coimbatore but not
in Surat. B58586 registered lowest score (3.0) at Coimbatore where test entries showed no difference in among
them (range 7.0 to 8.7). National average over two locations showed that SPH 1703, SPH 1679(2), CSH 25,
CSH 27 and SOH 1680 (2) ranked top five, though all were susceptible to ergot [range 6.0 to 6.7].

3.2 Advanced Varietal Trial (AVT-GS)

The trial comprised of 14 entries that includes 6 test hybrids, 4 checks, one local check from respective centre
and 3 other checks (Table 2.3). There were no significant differences in ergot resistance among the entries in
both the locations. SPV 2110 and CSV 20 in Coimbatore and SPV 2083(2) and CSV 23 in Surat showed
moderately resistant reaction for ergot (<5.0). National average over two locations showed that none of the
entries was resistant to ergot and only the local check showed moderately resistant reaction (4.8).

3.3 Initial Hybrid Trial (IHT-GS)

The trial comprised of 24 entries that includes 17 test hybrids, 3 hybrid checks, one local check from respective
centre and 4 other checks (Table 3.3). There were no significant differences in ergot resistance among the
entries in both the locations. All the entries were susceptible at Coimbatore (score >7.3). At Surat ergot score
ranged from 4.3 (Bulk Y) to 7.3 (SPH 1724) and 7 entries (CSH 16, SPH 1730, SPH 1729, SPH 1737, SPH
1735, SPH 1731 and SPH 1733) showed moderately resistant reactions. National average over two locations
showed that none of the entries was resistant to ergot and only the Bulk Y showed moderately resistant reaction
(4.3).

3.4 Initial Varietal Trial (IVT-GS)

The trial comprised of 26 entries that includes 21 test varieties, 2 checks, one local check from respective centre
and 3 other checks (Table 4.3). Ergot reactions among all entries significantly differed in Coimbatore but not in
Surat. SPV 2166 and SPV 2169 in Coimbatore and SPV 2179, CSV 20, SPV 2169, SPV 2175 and SPV 2180 in
Surat showed moderately resistant reaction for ergot (<5.0). National average over two locations showed that
SPV 2169, SPV 2180, SPV 2170, SPV 2179 and CSV 20 ranked top five, though they were moderately resistant
to susceptible for ergot resistance [range 4.2 to 5.3].

8 ®athology Kharif Report-agm13.docx. Page 14 of 30



Forage sorghum

One trials of multi cut forage (IAHT-MC) and two trials of single cut forage (AVT-SC, and IVT-SC) were
conducted during kharif 2012. Multi-cut trial was conducted at Coimbatore, Udaipur, Pantnagar (Zone 1) and
Akola and Surat (Zone II). Single-cut trials were conducted at Palem, Coimbatore, Udaipur, Pantnagar (Zone )
and Parbhani, Akola and Surat (Zone Il). Ergot or sugary disease was scored using 1-9 rating scale. The disease
was observed at Coimbatore and Surat location only.

All India summary results (Ergot, 1-9 scale)

Trial details Trial names
AVT- SC IVT- SC
Checks
CSV 21F 6.0 6.8
HC 308 6.3 6.3
Local check 6.3 6.5
Mean 6.0 6.3
Minimum 55 55
Maximum 6.3 6.8
Five top ranked entries | SPV 2132, SPV 2131, SPV 2058 (2) | SPV 2188, SPV 2193, SPV 2191,
SPV 2056 (2), CSV 21F [5.5t06.0] | SPV 2185, SPV 2186 [5.5 t0 6.2]
Locations considered Coimbatore, Surat Coimbatore, Surat
for National average
Comments High incidence of ergot observed in Coimbatore and Surat, no report of ergot

from other locations

3.5 Initial & Advanced Hybrid Trial (Multi cut)

The trial consisted of 12 test entries including three checks SSG 59-3, CSH 20MF and CSH 24MF and one and
local check. Panicle disease like ergot is not considered as important for multi-cut forage as foliar diseases on
vegetative part.

3.6 Advanced Varietal Trial (Single cut)

Ten test entries including two checks HC 308 and CSV 21F and one local check were evaluated for ergot
resistance under natural conditions. Ergot occurred in Coimbatore and Surat. LS| for ergot for the locations were
7.3 (Coimbatore) and 5.4 (Surat) indicating moderate to high disease pressure. There were no significant
differences in ergot resistance among the entries in both the locations. All the entries showed high degree of
susceptibility at Coimbatore. In Surat disease pressure was relatively less and all the entries showed moderate
resistance [range 3.3 to 4.7]. Based on two location data five top ranked entries were SPV 2132, SPV 2131, SPV
2058 (2), SPV 2056 (2) and CSV 21F [5.5 t0 6.0].

3.7 Initial Varietal Trial (Single cut)

Fourteen test entries including two checks (HC 308 and CSV 21F) and one local check were evaluated for ergot
resistance under natural conditions. Ergot occurrence was reported from Coimbatore and Surat with moderate to
high disease pressure. There were no significant differences in ergot resistance among the entries in both the
locations. All the entries showed high degree of susceptibility at Coimbatore. In Surat SPV 2188 showed
resistance and others moderately resistance [range 3.0 to 5.7]. Based on two location data five top ranked
entries were SPV 2188, SPV 2193, SPV 2191, SPV 2185 and SPV 2186 [5.5 t0 6.2].

Sweet sorghum

Twenty-four sweet sorghum genotypes including 3 checks and one local check were evaluated against ergot
under natural conditions. Ergot incidence was moderate to severe in these locations. Incidence of ergot was
recorded on a 1-9 scale (where, up to 3 resistant; 4 & 5 moderately resistant; 6 & 7 susceptible; and >7 highly
susceptible). The disease was recorded at Coimbatore and Surat only.

All India summary results (Ergot, 1-9 scale)

Trial details Trial names
IAVHT- SS

Checks

CSH 228S 6.2

8 ®athology Kharif Report-agm13.docx. Page 15 of 30



Trial details Trial names

IAVHT- SS
CSV 19SS 6.3
CSV 2488 6.8
Local check 5.3
Mean 6.5
Minimum 5.3
Maximum 7.2

Five top ranked entries SPH 1711, SPV 2075(2), CSH 22SS, SPV 2205,
SPV 2202 [5.3 t0 6.2]

Locations considered for Coimbatore, Surat
National average
Comments High incidence of ergot observed in Coimbatore

and Surat, no report of ergot from other locations

3.8 Initial & Advanced Varietal & Hybrid Trial

Ergot recorded at Coimbatore and Surat in moderate to severe form. There were no significant differences in
ergot resistance among the entries in both the locations. All the entries showed high degree of susceptibility at
Coimbatore. In Surat few entries showed moderate resistance and rest were susceptible. Based on two location
data five top ranked entries were SPH 1711, SPV 2075(2), CSH 22SS, SPV 2205, SPV 2202 [5.3 t0 6.2].

4. Downy mildew (Peronosclerospora sorghi)

Dharwad and Coimbatore are two hot spot for sorghum downy mildew. Systemic SDM due to soil borne infection
and local lesion due to air-borne infection occur in these locations. Four grain sorghum trials were evaluated for
downy mildew resistance under natural conditions. Incidence of downy Mildew was recorded in per cent.
Standard method of resistance grading i.e. resistance =10 % DM; MR = 11-30% DM was followed. During kharif
2012 the disease was reported from Dharwad only. Location severity index (LSI) for Dharwad assessed over all
the trials in the location indicated that disease severity was low (LS| 5.4) (Table S3). The disease was not,
however, reported from Coimbatore during this season.

Table S3. Downy mildew severity index for Dharwad (%)
Location | AHT | AVT | IHT VT IAVHT AVT-SC | IVT-SC | LSI | MaxScore | Total Entry

DHA 44 37 8.4 6.4 NT NT NT 54 50.5 82
NT- Trial not allotted

Grain sorghum

Grain sorghum entries in four trials (14 in AHT, 13 in AVT, 21 in IHT and 26 in IVT) were evaluated for downy
mildew resistance under natural conditions at Dharwad (Zone Il). SDM resistant QL3 and susceptible DMS652
and H112 were used as check. Incidence of downy mildew was recorded in per cent. Standard method of
resistance grading i.e. resistance =10 % DM; MR = 11-30% DM was followed. Disease incidence ranged from 0
to 45.4% indicating resistant to susceptible disease reactions.

All India summary results (Downy mildew, %)

Trial details Trial names

AHT- GS AVT- GS IHT- GS IVT GS
Checks
CSH 16 12 14
CSH 23 8 14
CSH25 7 -
CSH27 8 - 17 -
CSV 20 - 6 - 2
CSV 23 - 11 - 2.7
CSV 27 - 1 - -
Local check 9 4 20.2 4
QL3 0 - - 0
DMS 652 - - 454 44.3
Bulk Y 31 40 - -
Mean 12.1 11.0 16.8 6.4
Minimum 0 4 9 0
Maximum 31 40 454 44.3
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Trial details Trial names

AHT- GS AVT- GS [HT- GS IVT GS
Five top ranked entries CSH 25, CSH 23, SPH | CSV 17, CSV 20, SPV SPH 1733, SPH 1726, CSV 20, SPV 2184,
1679(2), CSH 27, SPH | 2083(2), SPV 2061(2), SPH 1727, SPH 1732, SPV 2179, SPV 2170,
1680(2) [6.6 t0 9.0] SPV 2110 [4.1 t0 9.0] SPH 1736 [9 to 11.1] SPV 2165 [2 to 2]
Entries on par with best All except SPH 1682(2) | SPV 2083(2), SPV all All except SPV 2176,
hybrid/ varietal check SPH 1674(2) 2061(2), SPV 2110 SPV 2172, SPV 2182
Locations considered for Dharwad Dharwad Dharwad Dharwad
National average
Comments No other centre reported incidence of sorghum downy mildew, except Dharwad

4.1 Advanced Hybrid Trial (AHT-GS)

The trial comprised of 14 entries that includes 8 test hybrids, 4 hybrid checks, one local check and one resistant
check (Table 1.3). Maximum 31% downy mildew was recorded on Bulk Y and minimum 0% on QL3. Entries
differed significantly. Though six entries recorded less than 10% SDM, only CSH 25 was at par with the resistant
check. Test entries showing <10% SDM were CSH 25, CSH 23, SPH 1679(2), CSH 27, and DSV6.

4.2 Advanced Varietal Trial (AVT-GS)

The trial comprised of 13 entries that includes 6 test varieties, 4 varietal checks, one local check and one
susceptible check H112 (Table 2.3). Maximum 40% downy mildew was recorded on H112 and minimum 4% on
DSV6 and CSV 17. Entries differed significantly [range 4 to 16%)]. Test entries showing <10% SDM were CSV
17, CSV 20, SPV 2061(2), SPV 2083(2) and SPV 2110.

4.3 Initial Hybrid Trial (IHT-GS)

The trial comprised of 21 entries that includes 17 test hybrids, 3 hybrid checks, one local check and one
susceptible check DMS 652 (Table 3.3). Maximum 45.4% downy mildew was recorded on DMS 652 and
minimum 9% on SPH 1726 and SPH 1733. Entries differed significantly. Test entries showing <10% SDM were
SPH 1726, SPH 1733 and SPH 1727. Other entries were moderately resistant to downy mildew.

4.4 |nitial Varietal Trial (IVT-GS)

The trial comprised of 26 entries that includes 21 test varieties, 2 varietal checks, one local check and one each
resistant (QL3) and susceptible check DMS 652 (Table 4.3). Maximum 44.3% downy mildew was recorded on
DMS 652 and minimum 0% on QL3. Entries differed significantly [range 2 to 44.3%]. All the test entries showed
<10% SDM. Entries SPV 2164, SPV 2165, SPV 2167, SPV 2170, SPV 2174, SPV 2177, SPV 2179, SPV 2184
and CSV 20 were at par with resistant check QL3.

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

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

5. Foliar diseases

Economic significance of foliar disease varies with location, prevailing environmental conditions, cropping season
and type of sorghum grown (grain, forage & sweet sorghum). Foliar diseases destroy active leaf area required for
photosynthesis, adversely affect accumulation of sugar in stalk and thus interfere with the quantity and quality of
fodder. Most of the foliar diseases of grain sorghum also occur in forage and sweet sorghum. Among the foliar
diseases anthracnose, leaf blight, rust, zonate leaf spot and few other leaf diseases occurs almost regularly
either in moderate or severe form in various parts of India. Location severity index (LSI) for different diseases
indicated that anthracnose severity was moderate at Pantnagar and low at Udaipur, Palem, Coimbatore and
Surat (Table S4). Zonate leaf spot was moderate to severe at Udaipur, Pantnagar and Coimbatore and low at
Dharwad and Surat. Leaf blight was moderate to severe at Coimbatore, Palem and Surat and low at Udaipur and
Parbhani. Rust severity was moderate at Parbhani and low at other locations. Other foliar diseases like target
and gray leaf spot in Udaipur and Dharwad and viral diseases in Coimbatore was recorded in low to moderate
form.

8 ®athology Kharif Report-agm13.docx. Page 17 of 30




Table S4. Foliar disease severity index for different locations

ANTHRACNOSE

AHT | AVT [HT | IVT | IAVHT | AVT-SC | IAHT-MC IVT- | LSI Max | Total

SC Score | Entry

UDA 1.3 1.4 1.5 1.4 1.7 1.7 14 15 6.7 122
PAN 23 24 | 48 | 42| 24 31 55 24 34 77 127
col 1.8 1.8 |21 35| 23 29 23 1.9 24 5.7 130
PAL 1.2 2.3 25 18 6.5 51
SUR 1.7 1.9 1.9 | 30 | 21 2.3 43 1.8 23 53 139
ZONATE Leaf spot
UDA 4.3 50 |41 46| 66 5.0 6.8 6.4 53 8.8 141
PAN 4.1 46 | 42 | 41 5.0 45 33 4.6 4.3 5.7 127
col 54 43 |28 | 65 4.0 4.8 4.9 47 8.0 119
DHA 24 1.9 |21 | 21 21 4.0 75
SUR 1.1 11 13 15
Leaf BLIGHT
UDA 1.2 15 [ 24 |12 ] 241 25 1.9 1.5 22 75 144
col 4.8 39 |43 |48 79 8.1 5.9 5.7 8.3 116
PAL 42 4.3 31 | 43| 43 5.3 5.5 4.3 7.2 116
SUR 39 48 | 31 43 5 4.8 4.3 4.2 6.7 115
PAR 24 24 6.4 26
RUST
UDA 1.5 1.2 1.5 [ 13 1.5 14 6.8 100
col 1.5 15 6.8 23
DHA 3.0 27 | 25| 341 29 6.3 79
PAR 39 39 6.3 26

Grain sorghum

Grain sorghum entries in four trials (12 in AHT, 10 in AVT, 19 in IHT and 23 in IVT) were evaluated for foliar
disease resistance under natural conditions in hot spots (Udaipur and Pantnagar) and other locations. The
diseases were scored on 1-9 rating scale in Zone | (Udaipur, Pantnagar Palem & Coimbatore) and Zone I

(Akola, Parbhani, Surat & Dharwad).

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

Trial details Foliar diseases
AHT Anthracnose Leaf blight Zonate Leaf spot Rust

Checks

CSH 16 24 35 3.3 2.0

CSH 23 27 24 34 23

CSH25 21 3.1 34 23

CSH27 3.1 35 33 3.3

Local check 3.1 24 3.6 2.0

IS 2312 (R) 1.2 24 52 -

Kekri Local (S) 35 24 53 -

Bulk Y (S) 35 4.3 41 6.3

Mean 2.7 35 35 3.0

Minimum 1.2 24 3.0 2.0

Maximum 35 4.8 53 7.0

Five top ranked CSH 25, SPH CSH 23, SPH SPH 1679(2), SPH 1705, SPH | CSH 16, SPH

entries 1680(2), SPH 1682(2), | 1680(2), SPH 1682(2), | 1674(2), CSH 16, CSH 27 [3.0 | 1702, CSH 25,
SPH 1674(2), CSH 16 | SPH 1702, CSH 25 t0 3.3] CSH 23, SPH
[21t024] [241t031] 1705[2.0t0 2.3)

Entries on par with all all all all

best hybrid check

Loc considered for | Pantnagar, Udaipur, Udaipur, Palem, Pantnagar, Udaipur, Dharwad

National average Coimbatore, Surat Coimbatore, Surat Coimbatore, Dharwad, Surat

Comments Anthracnose pressure | LB pressure was ZLS pressure was high at Rust was reported
was moderate at moderate at all above | Coimbatore, moderate at from Dharwad with
Pantnagar and low in locations except Pantnagar & Udaipur and low | low to moderate
other locations Udaipur at other 2 locations pressure
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5.1 Advanced Hybrid Trial (AHT-GS)
The trial comprised of 14 entries that include 8 test hybrids, 4 hybrid checks, one local check and one each
resistant & susceptible check for foliar diseases (Table 1.4 & 1.5).

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table
1.4). Zone I: At Udaipur all the entries showed resistant reaction. At Pantnagar, SPH 1674(2), SPH 1680(2),
SPH 1702, CSH 16, and CSH 25 showed moderate resistance. Pooled analysis of data from 3 locations in this
zone revealed that there was no significant difference among the entries. Five top ranked entries were CSH 25,
SPH 1682(2), SPH 1674(2), SPH 1680(2),SPH 1703 [2.1 to 2.4]. Zone II: At Surat all the entries except SPH
1679 (2) showed resistant reaction. SPH 1679 (2) showed moderate resistance. National: Based on all India
average all the entries behaved at par with the resistant check. Five top ranked entries were CSH 25, SPH
1680(2), SPH 1682(2), SPH 1674(2) and CSH 16 [2.1 to 2.4].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur, Coimbatore (Zone ), Dharwad and Surat
(Zone ll) (Table 1.4). Zone I: At Pantnagar, disease differed significantly and SPH 1682(2), CSH 16 and CSH 25
recorded moderately resistant reaction and rest were susceptible. At Udaipur and Coimbatore entries did not
differ significantly and were at par. Five top ranked entries in Zone | were SPH 1679(2), SPH 1705, SPH 1680(2),
SPH 1674(2) and CSH 27 [3.9 to 4.4]. Zone II: Disease differed significantly at Dharwad and all the entries
except Bulk Y and B58586 showed resistant reactions. At Surat there were no significant differences among the
entries as disease was quite low. National: Based on all India average, all the entries behaved as resistant to
moderately resistant to ZLS. Five top ranked entries were SPH 1679(2), SPH 1705, SPH 1674(2), CSH 16 and
CSH 27 [3.0 to 3.3].

Leaf blight: Leaf blight was recorded at Palem, Coimbatore, Udaipur (Zone I) and Surat (Zone II) (Table 1.5).
Zone I: At Palem, entries expressed significant difference in leaf blight resistance. SPH 1682(2), and CSH 23
recorded resistant reactions, SPH 1680(2), SPH 1702 and CSH 25 moderately resistant and rest were
susceptible in this location. At Coimbatore and Udaipur there were no significant differences among the entries.
Five top ranked entries in Zone | were CSH 23, SPH 1682(2), SPH 1680(2), SPH 1702 and CSH 25 [2.4 to 3.1].

Zone |l: At Surat CSH 23 was resistant and others were moderately resistant. National: On national basis CSH
23 was resistant and remaining entries were moderately resistant.

Rust: Rust was recorded at Dharwad (Table 1.5). All the entries showed moderate resistance while Bulk Y and
B58586 were susceptible.

Target Leaf spot: The disease was recorded in Udaipur (Zone 1) and Dharwad (Zone Il) in low to moderate form
[2.0 t0 4.0]. However, there was no significant difference among the entries.

5.2 Advanced Varietal Trial (AVT-GS)
The trial comprised of 14 entries that include 6 test varieties, 4 varietal checks, one local check and three other
checks including resistant & susceptible check for foliar diseases (Table 2.4 & 2.5).

All India summary results-AVT (Foliar diseases, 1-9 scale)

Trial details Foliar diseases
AVT Anthracnose Leaf blight Zonate Leaf spot Rust

Checks

CSsV 17 31 39 3.7 21
CSV 20 27 3.1 35 1.0
CSV 23 27 31 35 1.8
Ccsv a7 24 31 3.7 27
Local check 2.7 21 4.0 1.8
Bulk Y 5.3 5.3 3.0 4.8
1S 2312 39 6.3 75 43
Kekri Local 73 5.3 6.7 6.8
Mean 3.1 35 3.8 21
Minimum 24 21 20 1.0
Maximum 7.3 6.3 75 6.8
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Trial details

Foliar diseases

AVT

Anthracnose

Leaf blight

Zonate Leaf spot

Rust

Five top ranked entries

CSV 27, SPV
2083(2), CSV20,
SPV 2061(2), SPV

SPV 2110, SPV
2061(2), CSV 23,
CSV 20, CSV 27

SPV 2110, CSV 23,
CSV 20, SPV 2122,

SPV 211434 to

CSV 20, SPV 2110,
SPV 2121, SPV
2122,CSV23[1.0

21222410 31] [2.7t0 3.1] 3.6 to 1.8]
Entries on par with all all NS NS
best hybrid/ varietal
check
Locations considered Coimbatore, Coimbatore, Udaipur, Palem, Udaipur, Dharwad
for National average Udaipur, Pant Udaipur, Palem, Dharwad
Nagar, Surat Surat

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur, Coimbatore, Palem and Surat

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table
2.4). Zone I: At Udaipur all the entries showed resistant reaction where susceptible check (Kekri local) recorded
severe disease (7.3). At Pantnagar, SPV 2061(2), SPV 2083(2), SPV 2110 and SPV 2121 were at par with the
best performing hybrid check CSH 23. Pooled analysis of data from 3 locations in this zone revealed that there
was no significant difference among the entries. Zone II: At Surat all the entries were at par as they were not
significantly different [range 2.4 to 5.3]. National: Based on all India average all the entries behaved at par with
the resistant check. Five top ranked entries were CSV 27, SPV 2083(2), CSV 20, SPV 2061(2), and SPV 2121
[24t02.7].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur, (Zone 1), Dharwad (Zone Il) (Table 2.4).
Zone I: At Pantnagar, entries did not differ significantly and all entries showed moderate resistance to ZLS. At
Udaipur entries differed significantly and all were moderately resistant where the susceptible check (Kekri local)
recorded high disease (6.7). Five top ranked entries in Zone | were SPV 2114, CSV 23, SPV 2110, CSV 17 and
SPV 2061(2) [range 4.3 to 4.6]. Zone II: Disease differed significantly at Dharwad and all the entries showed
resistant reactions (<2.5). National: Based on all India average, all the entries behaved as moderately resistant
to ZLS. Five top ranked entries were SPV 2110, CSV 23, CSV 20, SPV 2122, and SPV 2114 [3.4 t0 3.6].

Leaf blight: Leaf blight was recorded at Palem, Coimbatore, Udaipur (Zone 1) and Surat (Zone Il) (Table 2.5).
Zone I: At Palem and Coimbatore location entries were not significantly different in leaf blight resistance. In these
two locations all the entries (except SPV 2061(2), SPV 2121 and CSV 17) recorded moderate resistance. At
Udaipur entries differed significantly and all (except susceptible check kekri local, 6.7) were moderately resistant.
Zone |I: At Surat SPV 2061(2), SPV 2083(2), SPV 2110, CSV 20 and CSV 23 showed moderate resistant,
though there were no significant difference among the entries. National: On national basis SPV 2110 was
resistant and remaining entries were moderately resistant.

Rust: Rust was recorded at Udaipur (Zone 1) and Dharwad (Zone II) (Table 2.5). All the entries showed resistant
to moderate resistant to rust (Susceptible kekri local 6.8 and Bulk Y 4.8).

Target Leaf spot: The disease was recorded in Udaipur (Zone 1) and Dharwad (Zone ). In Udaipur it was mild
to severe form [range 1.7 to 6.7] and in Dharwad it was recorded in mild form (<2.5). All the entries were
resistant to TLS at Udaipur.

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

Trial details Foliar diseases
HT Anthracnose Leaf blight Zonate Leaf spot Rust

Checks

CSH 16 24 3.1 3.6 1.2
CSH 23 2.7 2.7 3.8 1.8
CSH27 2.5 35 34 1.8
Local check 3.3 31 4.2 1.8
Bulk Y 1.3 24 - -
Kekri Local - 53 6.0 6.3
DMS 652 - - 4.0 3.8
Mean 2.5 3.1 37 1.8
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Trial details

Foliar diseases

IHT Anthracnose Leaf blight Zonate Leaf spot Rust
Minimum 1.3 24 23 1.2
Maximum 4.3 5.3 6.0 6.8

Five top ranked entries

SPH 1729, SPH
1730, SPH 1727,
SPH 1736, SPH

SPH 1723, SPH
1727, CSH 23, SPH
1733,CSH 16 [2.4

SPH 1722, SPH
1730, SPH 1724,
CSH 27, SPH 1736

SPV 1729, CSH 16,
SPH 1729, SPH
1731, SPH 1727

1722[2.0 0 2.3 to 3.1] [3.3t03.5] [1.2t01.5]
Locations considered Coimbatore, Palem, Coimbatore, Coimbatore, Udaipur, Dharwad
for National average Pant Nagar, Surat Udaipur, Palem, Udaipur, Pant
Surat Nagar, Dharwad

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur, Coimbatore, Palem and Surat

5.3 Initial Hybrid Trial (IHT-GS)
The trial comprised of 25 entries that include 16 test hybrid, 3 hybrid checks, one local check and three other
checks including resistant & susceptible check for foliar diseases (Table 3.4 & 3.5).

Anthracnose: Anthracnose was recorded in Palem, Coimbatore, Pantnagar (Zone 1) and Surat (Zone Il) (Table
3.4). Zone I: Significant differences were noted among the entries in Pantnagar. Thirteen were moderately
resistant (<5.0) and six were susceptible. Pooled analysis of data from 3 locations in this zone revealed that
there was no significant difference among the entries. Five top ranked entries were SPH 1729, SPH 1730, SPH
1731, SPH 1736 and CSH 16 [range 2.1 to 2.4]. Zone II: At Surat all the entries showed resistant reaction where
disease pressure was low. National: Based on all India average entries did not had significant differences for
anthracnose and all showed resistance. Five top ranked entries were SPH 1729, SPH 1730, SPH 1727, SPH
1736 and SPH 1722 [2.0 to 2.3].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur, Coimbatore (Zone I) and Dharwad (Zone I1)
(Table 3.4). Zone I: The disease was recorded in moderate form in Zone |. At Pantnagar and Udaipur all the test
entries were moderately resistant. At Coimbatore was one resistant (SPH 1729), 11 moderately resistant and 7
were susceptible to ZLS. In Zone | entries SPH 1722, SPH 1724, SPH 1729, SPH 1730, SPH 1734 and CSH
27 performed better than others (<3.9). Zone II: Disease differed significantly at Dharwad and all the entries
except DMS 652 showed resistant reactions. National: Based on all India average, all the entries behaved as
moderately resistant to ZLS. Five top ranked entries were SPH 1722, SPH 1730, SPH 1724, CSH 27, and SPH
1736 [3.3 to 3.5]

Leaf blight: Leaf blight was recorded at Palem, Coimbatore, Udaipur (Zone 1) and Surat (Zone Il) (Table 3.5).
Zone |: At Palem, entries expressed significant difference in leaf blight resistance. Seven were resistant, 10
moderately resistant and two were susceptible. Five top ranked entries in Zone | were SPH 1723, SPH 1726,
SPH 1727, SPH 1733 and CSH 23 [2.4 to 2.7]. Zone II: At Surat seven were resistant, 11 moderately resistant
and one susceptible (SPH 1735). National: On national basis SPH 1723, SPH 1727 and CSH 27 showed
resistance and remaining entries were moderately resistant.

Rust: Rust was recorded at Udaipur (Zone ) and Dharwad (Zone Il) (Table 3.5). All the entries showed moderate
resistance when susceptible check recorded 6.3.

Target Leaf spot: The disease was recorded in Udaipur (Zone |) and Dharwad (Zone II) in low to moderate form
[2.0 t0 5.8]. However, there was no significant difference among the entries on all India average bases.

5.4 Initial Varietal Trial (IVT-GS)
The trial comprised of 30 entries that include 21 test variety, 2 varietal checks, one local check and five other
checks including resistant & susceptible check for foliar diseases (Table 4.4 & 4.5).

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone II) (Table
4.4). Zone I: At Udaipur all the entries showed resistant reaction where susceptible check (Kekri local) recorded
severe disease (7.5). At Pantnagar and Coimbatore entries were not significantly different and all were at par. At
Pantnagar six entries scored <4 and the local check scored 6.0. Zone II: At Surat entries were significantly
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different none was susceptible. National: Based on all India average all the entries behaved at par and there was
no significant difference among them. Five top ranked entries were SPV 2176, SPV 2168, CSV20, SPV 2184
and SPV 2173 [2.0 to 2.7].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur and Coimbatore (Zone 1) and Dharwad
(Zone Il) (Table 4.4). Zone I: At Pantnagar, entries differed significantly and local check scored 5.3. Sixteen
entries showed moderate resistance to ZLS (<4.3). At Udaipur entries differed significantly and all were
moderately resistant where the susceptible check (Kekri local) recorded high disease (6.5). Five top ranked
entries in Zone | were CSV 23, SPV 2171, SPV 2169, SPV 2164 and SPV 2175 [range 3.0 to 3.3]. Zone II:
Disease reactions differed significantly at Dharwad and all the entries showed resistant reactions (<2.5) except
the check DMS 652 (4.0). National: Based on all India average all the entries were at par as there was no
significant difference. Entries showed resistant to moderately resistant reactions to ZLS. Five top ranked entries
were CSV 23, SPV 2171, SPV 2164, SPV 2175 and SPV 2169 [2.8 to 3.0].

All India summary results-IVT (Foliar diseases, 1-9 scale)

Trial details Foliar diseases
VT Anthracnose Leaf blight Zonate Leaf spot Rust
Checks
CSV 20 26 27 32 1.5
CS8V 23 28 27 28 1.8
Local check 4.5 24 4.0 4.3
Bulk Y 4.3 48 - -
IS 2312 1.7 5.8 6.8 35
Kekri Local 75 7.3 6.5 6.8
QL3 - - 27 5.8
DMS 652 - - 4.0 6.3
Mean 3.0 3.1 34 2.1
Minimum 1.7 24 27 1.2
Maximum 75 7.3 6.8 6.8
Five top ranked SPV 2176, SPV SPV 2183, SPV CSV 23, SPV 2171, SPV 2177, SPV
entries 2168,CSV20, SPV 2168, SPV 2176, SPV 2164, SPV 2165, SPV 2173,
2184, SPV 2173 2.0 SPV 2165, SPV 2175, SPV 2169 CSV 20, SPV 2164
t0 2.7] 2177[2.41t02.7] [2.8t0 3.0] [1.2t01.5]
Locations considered Coimbatore, Coimbatore, Palem, Coimbatore, Udaipur, Dharwad
for National average Udaipur, Pant Udaipur Udaipur, Pant
Nagar, Surat Nagar, Dharwad

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur, and Coimbatore

Leaf blight: Leaf blight was recorded at Palem, Coimbatore and Udaipur (Zone 1) (Table 4.5). Zone I: At Palem
and Udaipur location entries were significantly different in leaf blight resistance and at Coimbatore location they
were at par. At Palem five were resistant and seven moderately resistant. At Udaipur all were resistant except
kekri local (7.3). National: Based on all India average all the entries were at par as there was no significant
difference. Five top ranked entries were SPV 2183, SPV 2168, SPV 2176, SPV 2165, and SPV 2177 [2.4 to 2.7].

Rust: Rust was recorded at Udaipur (Zone 1) and Dharwad (Zone Il) (Table 4.4). All India bases all the entries
showed resistance to rust (Susceptible Kekri local was 6.8 and DMS 652 was 6.3).

Target Leaf spot: The disease was recorded in Udaipur. All the entries were resistant except Local Check Su45
(7.3) and kekri local (7.2).

Forage sorghum

One trials of multi cut forage (IAHT-MC) and two trials of single cut forage (AVT-SC, and IVT-SC) were
conducted during kharif 2012. Multi-cut trial was conducted at Coimbatore, Udaipur, Pantnagar (Zone 1) and
Akola and Surat (Zone II). Single-cut trials were conducted at Palem, Coimbatore, Udaipur, Pantnagar (Zone )
and Parbhani, Akola and Surat (Zone II). Entries were evaluated for foliar disease resistance under natural
conditions using 1-9 rating scale in foliar disease prone locations.
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5.5 Initial & Advanced Hybrid Trial (Multi cut)
The trial comprised of 14 entries that include 8 test hybrid, 2 hybrid checks, one local check and three other
checks including resistant & susceptible check for foliar diseases (Table 5.1 & 5.2).

All India summary results-IAHT-Multi-cut (Foliar diseases, 1-9 scale)

Trial details Foliar diseases
IAHT-MC Anthracnose Leaf blight Zonate leaf spot Rust

Checks

SSG-59-3 2.6 3.8 5.3 1.0
CSH 20MF 2.3 34 4.8 1.0
CSH 24MF 2.6 3.8 5.0 1.0
Local check 3.8 4.7 5.0 34
DMS 652 2.0 7.0 2.0 25
Bulk Y 7.5 6.5 7.0 6.7
Mean 2.8 41 5.1 17
Minimum 2.0 34 2.0 1.0
Maximum 7.5 7.0 7.0 6.7

Five top ranked entries

SPH 1718, SPH
1697, CSH 20MF,
SPH1714, CSH

24MF [2.0 t0 2.6]

CSH 20MF, SPH
1717, SPH 1714,
CSH 24MF, SPH
1715 [3.4 10 3.9]

SPH 1717, SPH
1718, SPH1697,
CSH 20MF, CSH
24MF [3.9 10 5.0]

CSH 24MF, CSH
20MF, SSG 59-3,
SPH 1719, SPH
1718 1.0 t0 1.0]

Entries on par with NS NS All except SPH all
best hybrid/ varietal 1719
check
Locations considered Pant Nagar, Udaipur, Surat, Pant Nagar, Udaipur
for National average Udaipur, Surat, Coimbatore Udaipur,

Coimbatore Coimbatore

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur, and Coimbatore

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table
5.1). Zone I: At Udaipur all the entries showed resistant reaction where susceptible check (Kekri local) recorded
severe disease (7.3) suggesting resistant nature of the test entries. At Pantnagar and Coimbatore all entries
were at par with the best hybrid check CSH 20MF. Zone II: At Surat all the entries were similar in resistance as
they were not significantly different [range 3.3 to 5.3]. They were in moderately resistant group. National: Based
on all India average the entries behaved resistant to moderately resistant to anthracnose. Five top ranked entries
were SPH 1718, SPH 1697, CSH 20MF, SPH1714, CSH 24MF [2.6<].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur and Coimbatore (Zone 1), (Table 5.1). Zone
I: At Pantnagar, entries did not differ significantly and entries showed resistant to moderately resistant reactions.
Two least scored entries were SPH 1718 and SPH 1717 (<3). At Coimbatore two least scored entries were SPH
1718 and SPH 1717 (<3). At Udaipur entries differed significantly, except check IS 2312 (2.0) all were
susceptible (>5.9). National: Based on all India average disease reaction, SPH 1717, SPH 1718, SPH 1697 and
CSH 20MF were moderately resistant to ZLS.

Leaf blight: Leaf blight was recorded at Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table 5.1). Zone I: At
Udaipur and Coimbatore location entries differed significantly in leaf blight resistance. At Udaipur all test entries
were resistant (kekri local 6.5). At Coimbatore SPH 1717 and CSH 24MF were moderately resistant (<5) and
others were susceptible (Local check 6.0). Zone II: At Surat, most of the entries were moderately resistant.
National: On national basis the test entries SPH 1717, SPH 1718, SPH1697, CSH 20MF and CSH 24MF were
moderately resistant [3.9 to 5.0].

Rust: Rust was recorded at Udaipur (Table 5.2). All the entries were free from rust except the local check (3.4)
and the susceptible check Kekri local (6.7).

Target Leaf spot: The disease was recorded in Udaipur. The test entry SPH 1714, SPH 1715 and CSH 24MF
were moderately resistant (<4.8) and others were susceptible [5.2 to 7.7].
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5.6 Advanced Varietal Trial (Single cut)
The trial comprised of 14 entries that include 8 test varieties, 2 checks, one local check and three other checks
including resistant & susceptible check for foliar diseases (Table 6.3 & 6.4).

All India summary results-AVT- Single cut (Foliar diseases, 1-9 scale)

Trial details Foliar diseases
AVT-SC Anthracnose Leaf blight Zonate leaf spot Target leaf spot

Checks

CSV 21F 2.8 4.1 38 2.1

HC 308 3.1 49 5.3 27

Local check 3.0 6.1 5.0 53

IS 2312 25 7.0 6.5 79

Kekri Local 7.7 75 7.0 7.3

Mean 31 5.1 45 27

Minimum 25 4.1 3.2 1.0

Maximum 7.7 75 7.0 79

Five top ranked entries | SPV 2128, CSV CSV 21F, SPV SPV 2058(2), SPV | SPV 2131, SPV
21F, SPV 2058(2), 2127,8PV 2128, | 2131, CSV 21F, 2127, SPV 2058(2),
SPV 2056(2), SPV HC 308, SPV SPV 2128, SPV SPV 2056(2), CSV
2127[2.7102.9) 2058(2), [4.1t04.9] | 2127 [3.2t04.3] 21F[1.0 to 2.1]

Entries on par with NS NS NS all

best varietal check

Locations considered Pant Nagar, Udaipur, Palem, Pant Nagar, Udaipur

for National average Udaipur, Surat, Coimbatore, Surat Udaipur,
Coimbatore Coimbatore

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in
Pantnagar, Udaipur, and Coimbatore

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table
2.4). Zone I: At Udaipur all the entries showed resistant reaction where susceptible check (Kekri local) recorded
severe disease (7.3). At Pantnagar mean disease severity was quite high all were at par with the best performing
varietal check CSV 21F (4.7). Pooled analysis of data from 3 locations in this zone revealed that there was no
significant difference among the entries. Zone II: At Surat all the entries were at par as they were not significantly
different [range 2.0 to 2.7]. National: Based on all India average all the entries behaved at par and they were
resistant to moderately resistant to anthracnose. Five top ranked entries were SPV 2128, CSV 21F, SPV
2058(2), SPV 2056(2), SPV 2127 [2.7 to 2.9].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur and Coimbatore (Zone 1) (Table 6.4). At
Pantnagar and Coimbatore entries did not differ significantly to ZLS reactions and most entries showed moderate
resistance. At Udaipur entries differed significantly. SPV 2058(2) and SPV 2131 showed resistance, CSV 21F,
HC 308 and SPV 2057(2) moderately resistant and remaining susceptible [Kekri local7.0]. National: Based on all
India average, all the test entries behaved as moderately resistant to ZLS. Five top ranked entries were SPV
2058(2), SPV 2131, CSV 21F, SPV 2128, SPV 2127 [3.2 to 4.3].

Leaf blight: Leaf blight was recorded at Palem, Coimbatore, Udaipur (Zone 1) and Surat (Zone Il) (Table 6.3).
Zone |: At Palem and Coimbatore location entries were not significantly different. They recorded moderate
resistance to susceptible reactions [range 4.0 to 9.0]. At Udaipur entries differed significantly and all registered
resistant reactions when susceptible check scored quite high (7.5) indications resistant nature of the test entries
in this location. Zone II: At Surat location six were moderately resistant and five were susceptible. National: On
national basis five top ranked entries were CSV 21F, SPV 2127, SPV 2128, HC 308, SPV 2058(2), [4.1 to 4.9].

Target Leaf spot: The disease was recorded in Udaipur (Zone I) in moderate to severe form [range 1.0 to 7.9]
all the test entries were resistant to TLS.

5.7 Initial Varietal Trial (Single cut)
The trial comprised of 16 entries that include 10 test varieties, 2 checks, one local check and three other checks
including resistant & susceptible check for foliar diseases (Table 7.3 & 7.4).

8 ®athology Kharif Report-agm13.docx. Page 24 of 30



All India summary results-IVT-Single cut (Foliar diseases, 1-9 scale)

Trial details Foliar diseases

IVT-SC Anthracnose Leaf blight Zonate leaf spot Target leaf spot
Checks

CSV 21F 2.7 3.1 47 5.2
HC 308 2.7 38 4.7 47
Local check 3.1 3.7 6.7 7.3
IS 2312 1.0 1.0 7.2 7.7
Kekri Local 7.9 6.5 6.4 6.5
Mean 3.1 35 54 6.2
Minimum 1.0 1.0 4.2 4.7
Maximum 7.9 6.5 7.2 7.7

Five top ranked
entries

SPV 2211, SPV
2189, SPV 2188,
SPV 2190, SPV
2186 [2.110 2.7]

SPV 2189, SPV
2187, CSV 21F,
SPV 2186, SPV
2188 [2.7 10 3.3]

SPV 2185, SPV
2189, SPV 2187,
SPV 2211, SPV
2186 [4.210 4.6]

HC 308, SPV 2187,
SPV 2189, SPV 2186,
CSV21F [4.7105.2]

Entries on par with all NS NS SPV 2185, SPV 2186,

best varietal check SPV 2187, SPV 2188,
SPV 2189,SPV 2211
[4.7 t0 5.7]

Locations Pant Nagar, Udaipur, Surat, Pant Nagar, Udaipur

considered for Udaipur, Palem, Palem Udaipur,

National average Surat, Coimbatore Coimbatore

Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur and Coimbatore

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Coimbatore (Zone 1) and Surat (Zone Il) (Table
7.4). Zone I: Low intensity of anthracnose at Udaipur, moderate at Coimbatore and severe at Pantnagar was
recorded during kharif 2012. At Pantnagar SPV 2187, SPV 2189, SPV 2191, SPV 2211 and HC 308 were
moderately resistant and remaining test entries were susceptible. At Udaipur all test entries showed resistant
reaction. Zone II: At Surat test entries [except SPV 2192 which was susceptible (5.8)] behaved as resistant to
moderately resistant [range 1.8 to 4.8]. National: On all India average bases the entire test entries (except SPV
2192, SPV 2193 and SPV 2194, which were at par with the susceptible check Kekri local) behaved as resistant
to anthracnose.

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur and Coimbatore (Zone 1) (Table 7.4). At
Pantnagar entries did not differ significantly to ZLS reactions and all entries showed moderate resistance. At
Udaipur entries differed significantly. Except SPV 2187 and HC 308 all were susceptible [>5.3). National: Based
on all India average, five top ranked entries were SPV 2185, SPV 2189, SPV 2187, SPV 2211 and SPV 2186
[range 4.2 to 4.6] (moderately resistant).

Leaf blight: Leaf blight was recorded at Palem, Udaipur (Zone 1) and Surat (Zone Il) (Table 7.3). Zone I: At
Palem location entries were not significantly different. They recorded moderate resistance to susceptible
reactions [range 4.3 to 7.2]. At Udaipur entries differed significantly and all registered resistant reactions when
susceptible check scored 6.5 indications resistant nature of the test entries in this location. Zone II: At Surat
location SPV 2193 was resistant and rest were moderately resistant (except SPV 2185, susceptible). National:
All India basis entries were resistant to moderately resistant. Top ranked five entries were SPV 2189, SPV 2187,
CSV 21F, SPV 2186, SPV 2188 [2.7 t0 3.3].

Target Leaf spot: The disease was recorded in Udaipur (Zone |) in severe form [range 4.7 to 7.7], four entries
were moderately resistant (SPV 2186, SPV 2187, SPV 2189 and HC 308) and rest were susceptible TLS.

Sweet sorghum

Twenty-eight genotypes including 3 checks and one local checks were evaluated Pantnagar, Udaipur
Coimbatore and Palem (Zone 1), Parbhani and Surat (Zone II) against foliar diseases (Table 8.2 and 8.3).
Entries were evaluated for foliar disease resistance under natural conditions using 1-9 rating scale in foliar
disease prone locations.
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5.8 Initial & Advanced Varietal & Hybrid Trial
The trial comprised of 28 entries that include 20 test entries, 3 checks, one local check and four other checks
including resistant & susceptible check for foliar diseases (Table 8.2 & 8.3).

All India summary results-IAVHT, sweet sorghum (Foliar diseases, 1-9 scale)

Trial details Foliar diseases
IAVHT-SS Anthracnose Leaf blight Zonate leaf spot Target LS

Checks

CSH 22SS 35 4.3 4.6 57
CSV 19SS 3.9 3.9 54 6.7
CSV 24S8S 3.5 35 4.8 6.8
Local check 1.8 31 45 7.3
IS 2312 4.8 4.8 7.2 7.7
Kekri Local 1.8 4.3 7.7 7.7
Mean 35 3.9 4.9 5.9
Minimum 1.8 21 1.3 4.3
Maximum 4.8 4.8 7.7 7.7

Five top ranked entries | SPH 1713, SPV SPH 1738, SPV SPH 1713, SPV SPV 2241, SPV
2196, SPV 2197, 2196, SPV 2205, 2074(2), SPV 2201, | 2206, SPV 2201,
SPV 2202, SPV SPV 2241,C8V 24 | SPV2241,CSH22 | SPV 2195, SPV

21205 [2.7 t0 3.1] SS[3.5103.5] SS [4.4 10 4.6] 2202[4.3t05.1]
Locations considered Pant Nagar, Udaipur, Palem, Pant Nagar, Udaipur
for National average Udaipur, Palem, Coimbatore, Udaipur,

Coimbatore, Parbhani, Surat Coimbatore,

Parbhani, Surat Parbhani
Comments Anthracnose, leaf blight and zonate leaf spot appeared in moderate to severe form in

Pantnagar, Udaipur and Coimbatore

Anthracnose: Anthracnose was recorded in Pantnagar, Udaipur, Palem, Coimbatore (Zone 1), Parbhani and
Surat (Zone Il) (Table 8.2). Zone I: At Udaipur disease pressure was low to moderate where the susceptible
check recorded moderate disease. Therefore, all the entries showed resistant reaction. At Pantnagar, Palem and
Coimbatore, however, severe incidence of anthracnose was recorded. Overall in Zone | all the entries including
checks (except SPV 2195) recorded moderately resistant reactions. Zone II: At Surat four test entries including
local check were resistant (<3.0) and all other entries were moderately resistant [range 3.1 to 3.9]. National:
Based on all India average all the entries were resistant to moderately resistant range. Five top ranked entries
were SPH 1713, SPV 2196, SPV 2197, SPV 2202 and SPV 21205 [2.7 to 3.1].

Zonate leaf spot: The disease was recorded in Pantnagar, Udaipur, Coimbatore (Zone I) and Parbhani (Zone Il)
(Table 8.2). Zone I: In this zone all test entries were statistically at par with the susceptible check Kekri local (7.7)
[range 5.2 to 6.6, CD 2.7]. Zone II: At Parbhani, ZLS incidence was low and all the entries showed resistant
reactions (<2.3). National: All test entries (except SPV 2196, SPV 2204 and CSV 19SS) were significantly less
susceptible than the susceptible check Kekri local (7.7) [range 4.4 to 5.3].

Leaf blight: Leaf blight was recorded at Palem, Coimbatore, Udaipur (Zone 1), Parbhani and Surat (Zone )
(Table 8.3). Zone I: At Palem and Coimbatore location entries were not significantly different in leaf blight
resistance. At Udaipur entries differed significantly among them. Zone II: In this zone SPH 1711 and SPH 2196
behaved as resistant and rest of the entries as moderately resistant. However, there were no statistically
significant differences among the entries. National: Five top ranked entries were SPH 1738, SPV 2196, SPV
2205, SPV 2241 and CSV 24SS [3.5 t0 3.5].

Rust: Rust was recorded at Coimbatore, Udaipur (Zone 1) and Parbhani (Zone II) (Table 8.3). Incidence was low
in all the locations. The entries showed resistant to moderate resistant reactions.

Target Leaf spot: The disease was recorded in Udaipur (Zone 1) in severe form. Except SPV 2201, SPV 2206
SPV 2241 all the entries were at par with the susceptible check Kekri local (7.7).
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6. Anthracnose variability studies

Pathogenic variability in isolates of Colletotrichum graminicola was studies on the basis of differential reactions
on foliage of sorghum cultivars. Pathogenicity of 10 isolates from different localities in Uttarakhand was tested on
leaves of 8 cultivars. Five differential lines (IRAT 204, IS 18442, IS 8354Kekri local and IS 3089) were obtained
from Udaipur and three (CSV 21F, PC 1002 and R Local) were used from Pantnagar. Plants were spray
inoculated at two different stages (3 leaf stage and 6 leaf stage). Observations were taken on percent leaf area
covered with lesion (on 1-9 scale) at 10 and 30 days after inoculation. Disease reactions were recorded for each
case. Isolate CgC and CgD could not infect IRAT204 and CSV21F at 3 leaf stage. Isolates CgA, CgE, CgK and
CgN also failed to infect on CSV21F at 3 leaf stage. However these isolates could infect IRAT204 and CSV21F
when inoculated at 6 leaf stage, indicating early stage resistance in the varieties. Isolates CgT, CgE, CgN and
CgS were more virulent on IS 8354 even at 3 leaf stage. All the isolates could produce susceptible disease
reactions on IS 8354 and IS 3089 (Table S5a). On the other hand, no isolate could produce susceptible disease
reactions on CSV 21F. There was differentiation in symptoms also. Isolate CgE and L produced prominent
symptoms on sheath of IS 3089, in addition to leaf symptoms. Isolates CgL, CgE, CgN, CgA, and CgS resulted in
post emergence damping off of seedlings of PC1002. CgB, CgL and CgS were the most virulent isolates
producing susceptible disease reactions on all the genotypes used in the experiment (Table S5b & Fig. 1).

Table Sha. Anthracnose severity when inoculated at 3 leaf stage

Isolate IRAT204 | 1S18442 1S8354 K Local | I1S3089 | CSV21F PC1002 R Local
CgA MR S S MR S HR MR S
CgB MR MR HS MR S MR MR S
CgC HR S S S S HR S 6
CgD HR MR S S S HR S S
CgE HS HS HS S S HR S S
CgK S S S S S HR MR S
CgL MR S S S S MR S MR
CgN S S HS S S HR S S
CgS S S HS MR S MR MR S
CgT MR S HS S S MR S S
Mean reaction MR S HS S S R S S

Table S5b. Anthracnose severity when inoculated at 6 leaf stage

Isolate IRAT204 | 1S18442 1S8354 K 1S3089 CSV21F PC1002 R Local
Local

CgA MR S HS HS HS MR HS HS
CgB S S HS HS S S S HS
CgC MR S S S S S S S

CgD MR S HS HS S S S HS
CgE HS HS HS HS HS MR HS HS
CgK S S HS HS S MR S HS
CgL S S HS HS S S S HS
CgN S HS HS HS HS MR HS HS
CgS S S HS HS HS S S HS
CgT S S HS HS S MR HS S

Mean reaction S S HS HS HS S HS HS
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Fig. 1. Agressiveness of Colletotrichum graminicola isolates on sorghum cultivars
7. Publications and recognitions

The group was involved in publishing eleven research articles during 2012 in national (9) and international
journals (2). Seven abstracts were presented in different symposia. Among major recognitions pathologist,
Udaipur, received JF Dastur memorial lecture award of Indian Phytopathological Society. Akola centre received
the best poster award in a national symposium. List of journal articles is given below.

Bangari et al. 2012. Vegetos, 25(1): 16-20

Das et al. 2012. Canadian Journal of Plant Pathology, 34(2): 203-212

Das et al. 2012. The European Journal of Plant Science and Biotechnology, 6: 1-12
Kharayat et al. 2012. International Journal of Plant Protection, 5(2):401-404
Kharayat et al. 2012. Vegetos, 25(2): 136-142

Meena et al. 2012. International Journal of Plant Protection, 5(2):333-338
Ragavendra et al. 2012. Journal of Oilseeds Research, 29 (Special Issue) 329-332
Suvarna et al. 2012. Bioinfolet, 9(3):408-412

Suvarna et al. 2012. Journal of Eco-Friendly Agriculture, 8(1): 44-47

Ushashree et al. 2012. Indian Phytopathology, 65 : 349-355

Virupaksha et al. 2012. Karnataka Journal of Agricultural Sciences, 25(1):72-76
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Annexure |: Performance of the Centres

[HT- AVT- IVT- IAHT-
AHT-GS | AVT-GS s IVT- GS SC SC MC IAVHT-SS
1 | Parbhani Y Y Y Y Y Y - Y
2 | Akola Y Y Y Y Y Y Y Y
3 | Dharwad Y Y Y Y - - - -
4 | Coimbatore Y Y Y Y Y Y Y Y
5 | Palem Y Y Y Y Y Y - Y
6 | Surat Y Y Y Y Y Y Y Y
7 | Pantnagar Y Y Y Y Y Y Y Y
8 | Udaipur Y Y Y Y Y Y Y Y

Data received dates- Udaipur- 27/11/2012, Surat 01/12/2012, Coimbatore- 01/12/2012, Pantnagar- 03/12/2012, Palem 11/12/2012,

Dharwad- 15/12/2012, Parbhani-17/12/2012, Akola- 21/12/2012.

Annexure II; Details of collaborator

Centre Collaborator, Address

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

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

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

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

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

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

Solapur Dr AV Gadewar, Centre for Rabi Sorghum, NH 9, Selgi, Solapur-413006, Maharashtra

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

Udaipur Dr. Kusum Mathur, Sorghum pathologist, Rajasthan College of Agriculture, Maharana Pratap

University of Agriculture &Technology, Udaipur-313001, Rajasthan

Annexure IlI: Disease resistant and susceptible checks used in the experiments

Checks Grain Mold SDM Rust Anthracnose Zonate LS Leaf blight
IS 14332 R R R R MR R
B58586 R R R MR R
Bulk Y S S S
2968 S R R R MR R
QL3 R S S
DMS 652 S S S
H 112 S S S S MR S
IS 2312 R MR S R
Kekri Local R S S S S S
Rampur Local S S
Pant Chari R R
SSG 59-3 R MR S MR
R= resistance, S= susceptible, MR= moderately resistance
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Appendix 1.1: Diseases along with causal organism under study

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

Appendix 1.2: Grades and estimation of diseases

Gran mold: Field grade/Panicle grain mold rating (FG/PGMR), Threshed grade/threshed grain mold rating

(TGITGMR)
Severity | Description (% grains molded on | Disease Reaction
Grade | panicle)

1 0to <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

Foliar Diseases: (anthracnose, zonate leaf spot, leaf blight, rust, sooty stripe, grey leaf spot, target leaf spot)

Grade | Description Disease Reaction
1 No symptoms seen on the leaf and perfectly healthy Highly Resistant
2 1-5% of the leaf area is affected by spot Resistant
3 6-10% of the leaf area is affected by spot Resistant
4 11-20% of the leaf area is affected by spot Moderately resistant
5 21-30% of the leaf area is affected by spot Moderately resistant
6 31-40% of the leaf area is affected by spot Susceptible
7 41-50% of the leaf area is affected by spot Susceptible
8 51-75% of the leaf area is affected by spot Highly Susceptible
9 >75% of the leaf area is affected by spot Highly Susceptible

Downy mildew: Calculate in per cent term for systemically infected plants.

Charcoal rot:
Charcoal rot (%) i.e., Number of plants infected/ total number of plants in a row.
Lodging due to charcoal rot (%)

Mean number of nodes crossed by the pathogen (number)

Mean length of spread of lesion (cm)

1

2.
3
4
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