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Preface

|.  Diseasesalong with causal organismsunder study

1. Grainmolds Fusariummoniliforme, J. Sheld

Curwvularia lunata, Phoma sorghina & others.

2 Downy mildew Peronosclerospora sorghi (W. Weston & Uppal) C. G. Shaw

3. Ergot/Sugar diseaseSphacelia sorghi Mc Rae

4. Charcoad rot  Macrophomina phaseolina Tass. Goindanich

5. Rust Puccinia sorghi Cooke

6. Anthracnose  Colletotrichum graminicola (Ces G. W. Wils)

7. Ledf blight Exserohilum turcicum

8.  Zonate leaf spot Gloeocercospora sorghi Bain & Edgertom ex Deighton
Rough leaf spot Aschochyta sorghi Sacc
10 Gray leaf spot  Cercospora sorghi Ellis & Everh
11. Sooty stripe Ramulispora sorghi (Ellis& Everh) Olive & Lefebvrein Oliveet. d.
12. Target leaf spot Bipolaris sorghi (Sacc) Shoemaker.

(o -

Il.  Gradesand estimation of Diseases:
Grain molds: Field Grade (FG) and Threshed Grade (TG) recorded on 1-5 scale

Grade Description Reaction

1 No Spikelets per inflorescence infected Immune

2 1-5 Spikelets per inflorescence infected Resistant

3 6-10 Spikelets per inflorescence infected Moderately resistant
4 25-50% of the inflorescence infected with molds Susceptible

5 More than 50% of the inflorescence covered with molds Highly susceptible

Foliar Diseasss: (Rust, Sooty stripe, Zonate leaf spot, Leaf blight, Rough leaf spot, Target leaf spot)

Grade Description Reaction

1 No symptoms seen on the leaf Immune

2 Spots covered up to 10% of leaf area Resistant

3 Spots covered up to 11-25% of leaf area Moder ately resistant
4 Spots covered upto 26-50% of leaf area Susceptible

5 Spots covered more than 50% of leaf area Highly susceptible

Downy Mildew: Number of plantsinfected out of total number of plants (Percent incidence)
Ergot/ Sugar Disease/ Smut:

Grade Description Reaction

1 No Spikelets infected with molds Immune

2 1-5 Spikelets in an inflorescence infected Resistant

3 6-10 Spikelets per inflorescence infected Moderately resistant
4 25-50% of the inflorescence infected with sugary secretion Susceptible

5 More than 50% of the inflorescence covered with sugary secretion Highly susceptible
Charcoal rot:

1. Charcodl rot (%) i.e., Number of plantsinfected / total number of plantsin arow.
2. Lodging dueto charcoal rot (%)

3. Mean number of nodes crossed by the pathogen (numbers)

4. Mean length of spread of lesion (cm)

Transformations: All percentages are in arcsine transformations

Threshed grade (TG): Threshed grade is recorded on 1 to 5 scale as follows. The panicles will be threshed and asampleistakenina
Petri plateand the amount of surface area covered by the fungusisrated on 1 to 5 scale where 1= seed is white and no infection seen;
5is> about 50% of the grain covered with mold fungi.
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Executive summary

Kharif, 2006

Disease surveillance: In Tamil Nadu, downy mildew (Peronosclerospora sorghi) was
predominant up to 24% followed by grey leaf spot Cercospora sorghi), rust (Puccinia
sorghi) and grain mold.

In Andhra Pradesh, moderate incidence of grain mold and foliar diseases viz., sooty
stripe (1-3 grade), blight (1-3), anthracnose (1-3 grade) and rust (2-3 grade), charcoal
rot (2-3 grade) were observed. Grain smut was observed in few fields especially on
locals. In Uttaranchal, severe incidence of zonate leaf spot, leaf blight and anthracnose
were observed in all the districts. Low incidence of grain mold was recorded. In
Rajasthan, severe incidence (4.0-5.0) of anthracnose (Colletotrichum graminicola) and
moderate incidence of zonate leaf spot (Gloeocercospora sorghi) was recorded in all the
districts surveyed on local land races. In Karnataka, the incidence of Downy mildew
was predominant in all the districts with a mean incidence of 16% both on grain as well
as on fodder sorghums. This was followed by ergot, zonate leaf spot, rust, anthracnose,
sooty stripe and grain molds. In Maharashtra, twenty eight villages were surveyed in
Akola district, where in high incidence of grain molds and moderate incidence of leaf
blight, zonate leaf spot, anthracnose and sooty stripe were observed. Early sown
varieties recorded maximum incidence of diseases compared to late sown varieties.
Hybrids recorded the highest incidence of grain molds compared to varieties.

AVHT trial-l (Zone 1): One hybrid SPH 1574 (2.9) and one variety SPV 1743 (2.8) was
resistant to grain molds with lowest incidence of field and threshed grade. Two entries
viz., SPV 1698 and SPH 1576 were promising for zonate leaf spot (2.5). Four entries
viz., SPH 1576, SPH 1572, SPV 1743 and SPH 1574 recorded the lowest incidence of
<25% of ergot at Dharwad.

AVHT trial-1l (Zone II): Entry SPV 1746 was resistant to grain molds in Zone |. None of
the entries were resistant to grain molds in Zone Il. Four entries viz., SPH 1578, SPH
1575, SPV 1578 and SPH 1572 recorded the lowest incidence of downy mildew 4.0).
Four entries viz., SPV 1730, SPH 1578, SPH 1572 and SPH 1342 recorded the lowest
incidence of anthracnose (2.0) in Zone lll especially at Pantnagar. Four entries Viz.,
SPH 1578, SPH 1575, SPV 1578 and SPH 1572 recorded the lowest incidence of
Downy mildew (4.0%). Five entries viz., SPH 1578, SPH 1575, SPH 1576, SPH 1569
and SPV 1730 recorded the lowest incidence of ergot by <25%.

AVHT trial-1ll (Zone lll): In Zone I, the lowest incidence of grain mold was found in entry
SPV 1730 (2.6) with lowest incidence of Fusarium and Curvularia, whereas in zone I,
SPH 1578 recorded the lowest incidence of 2.0. Four entries viz., SPV 1743, SPH
1567, SPV 1733 and SPV 1730 were resistant to rust with an incidence of <2 on 1-5
scale.

Four entries viz., SPH 1413, SPH 1570, SPH 1575 and SPH 1578 were resistant to
anthracnose. One entry SPH 1569 was resistant to Leaf Blight. The lowest incidence of
zonate leaf spot was found in SPH 1342 (1.74) followed by SPH 1413 (1.75) and SPH
1573 (1.75). Four entries viz., SPH 1578, SPH 1575, SPH 1569 and SPH 1743 were
resistant to downy mildew One entry SPH 1575 was resistant to ergot with an
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incidence of 24.11%. Four entries viz. SPV 1743, SPH 1567, SPV 1733 and SPV 1730
were resistant to rust. Four entries viz., SPH 1413, SPH 1570, SPH 1575 and SPH 1578
were resistant to anthracnose. One entry SPH 1569 was resistant to Leaf blight. The
lowest incidence of zonate leaf spot was found in SPH 1342 (1.74) followed by SPH
1413 (1.75) and SPH 1573 (1.75). Four entries viz., SPH 1578, SPH 1575, SPH 1569
and SPH 1743 were resistant to downy mildew One entry SPH 1575 was resistant to
Ergot (24.11%).

Initial varietal trial: Grain molds: None of the test entries were found resistant to grain
molds in Zone |, However, SPV 1776 recorded the lowest incidence of field as well as
threshed grade mold two entries viz., SPV 1776 and SPV 1788 were resistant to rust
with lowest incidence of 1.3 on 15 grade. All the entries have recorded the lowest
incidence of downy mildew which ranged from 4% to 10.0% only. Eight entries viz., SPV
1792, SPV 1774, SPV 1775, SPV 1785, SPV 1787, SPV1788 and SPV 1789 recorded
<25% incidence of ergot.

Initial hybrid trial: Of the 45 entries tested across all locations high level of resistance
was recorded in 16 entries with an incidence of <2.0 grade on 15 scale. All other
entries were moderately resistant  with an incidence of 2.0-2.6 & against 3.5 in
susceptible entries. Grain molds: None of the hybrids tested were superior over checks
both in terms of field grade as well as threshed grades. Two entries viz., SPH 1595 and
SPH 1596 were resistant (1.67) to leaf blight. Two entries viz., SPH 1599 and SPH 1595
recorded the lowest incidence of rust (2.0). Four entries viz., SPH 1587, SPH 1588,
SPH 1600, and SPH 1342 were resistant to zonate leaf spot. All the entries were
resistant to downy mildew except SPH 1589 and SPH 1599. Entries SPH 1586, SPH
1588, SPH 1590, SPH 1591, SPH 92 and SPH 1599 were resistant to ergot.

Dual purpose-AVHT: Of the 45 entries tested across all locations high level of
resistance was recorded in 16 entries with an incidence of <2.0 grade on 1-5 scale. All
other entries were found to have moderate level of resistance from 2.0 to 2.6 as against
3.5 recorded in susceptible entries. In Zone I, two entries viz., SPV 1730 and SPV 1714
were resistant to grain molds with a score of 2.5. Six entries recorded the lowest
incidence of leaf blight. Two entries viz., SPV 1714 and SPV 1730 recorded the lowest
incidence of zonate leaf spot.

DPIVT: Grain molds: None of the entries were resistant to grain molds under high
disease pressure areas. Only one entry SPV 1790 recorded the lowest incidence of
grain mold. Four entries viz., SPV 1791, SPV 1778 SPV 1790 and SPV 1784 recorded
<20% incidence of fusarium. Four entries viz.,, SPV 1779, SPV 1791, SPV 1790 and
SPV 1781 were resistant to downy mildew. Three entries viz., SPV 1778, SPV 1783 and
SPV 1791 recorded, 25% incidence of ergot. Two entries viz., SPV 1780 and SPV 1782
were resistant to leaf blight. Three entries viz., SPV 1780, SPV 1779 and SPV 1784
were resistant to Zonate leaf spot.

Parental line trial: Parents were evaluated for different diseases viz., rust, downy
mildew, grain molds and leaf blight at hot spots. Of the 31 entries evaluated for rust, 7
entries. i.e., RS 29, CS 3541, 221, 9B, C43, 338B, 336 A and 342 B have recorded the
lowest incidence of rust.
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PLT downy mildew: Of the 45 entries evaluated for resistance to downy mildew at
Coimbatore and Dharwad 24 entries recorded the lowest incidence of 4.0, while the rest
recorded an incidence of 7-12%.

PLT anthracnose: This trial was laid out with 30 entries at Pantnagar and Udaipur,
where in seven entries viz., 261A , 261 B, 272 A , 272 B, C43, CS-3541 and RS-29,
were resistant.

PLT grain molds: Of the 49 entries evaluated for grain molds at Palem and Coimbatore,
two entries viz., 381 Band 351 B recorded the lowest incidence of grain molds FG (2.8)
and TG (3.0).

Sorghum grain mold variability nursery: Forty five entries were tested along with 5
checks for their resistance to grain molds across 5 test locations. Of the 45 entries
tested across all locations high level of resistance was recorded in 16 entries with an
incidence of <2.0 grade on 15 scale. All other entries were found to have moderate
level of resistance from 2.0 to 2.6 as against 3.5 recorded in susceptible entries. These
entries have high potentiality for development of molds especially with white grain back
ground. Eleven entries viz., (ICSB 355, -376, -377, -383, -388, GM 3, ICSB 355-1-10, -
393-7-1, -401-4-2, -403-4-1 and SGMR 33-1-8-3-2) recorded resistance stability across
five locations (with mean PGMR/TGMR = 2.0).

Molecular variability in downy mildew of sorghum and maize isolates in Tamil
Nadu: Seven isolates of Peronosclerospora sorghi from sorghum and eight isolates
from maize collected from different parts of Tamil Nadu were analyzed by ITS-RFLP to
assess the genetic variability among the isolates. PCR amplification with ITS1 and ITS4
primers resulted in the amplification of a product of approximately 500 bp. Digestion of
the PCR products with the enzymes Haelll, Hinfl and Tagl produced different size
fragments Analysis of the genetic coefficient matrix derived from the scores of RFLP
profiles showed that minimum and maximum percent similarities among the tested P.
sorghi strains were in the range of 20 and 83 % respectively. Cluster analysis using
UPGMA method clearly separated the isolates into two groups (Group | and II)
regardless of the source of host plant species. Group | was further divided into two sub-
groups (I-A and FB). Sub-group FA contained one isolate (SDM-6) and sub-group +B
contained two isolates (MDM-6 and SDM-7). All the remaining strains belonged to Group
Il which consisted of 2 sub-groups (lI-A and II-B). The total sizes of the restriction
fragments in each enzyme digest exceeded the apparent size of the ITS-PCR product.
This difference in size of the fragments could be attributed to the presence of multiple
forms of the rDNA-ITS gene cluster in single isolate.

Rabi, 2006-07

During rabi 2006, four trials were taken up at four locations viz., Bijapur, Solapur,
Dharwad and Parbhani in charcoal rot sick plots. Adequate level of inoculum was
maintained at all the centers as indicated by >45% incidence of charcoal rot in
susceptible check CSV -8R.

In Advanced Varietal / Hybrid Trial 1 one hybrid and six varieties were evaluated along
with 6 checks for resistance to charcoal rot and other diseases in shallow soils of
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Karnataka and Maharashtra. Two entries viz., SPV 1755 and SPV1 1768 were resistant
to charcoal rot at all the locations tested as they recorded the lowest mean number of
nodes crossed by the pathogen, mean lesion spread, lowest lodging percentage and
senescence grade. Two entries viz., SPH 1449 and SPV 1762 recorded the lowest
incidence of chlorotic stripe stunt virus, while three entries viz., SPV 1768 (11.0), SPV
1709(11.4%) and SPV 1672 (12.4%) recorded the lowest incidence of downy mildew in
the hot spot area of Dharwad.

Advanced varietal / hybrid trial-Il (deep soils): Four hybrids and five varieties were
evaluated along with 9 checks for charcoal rot and other diseases in deep soils of
Karnataka and Maharashtra. Two entries viz., SPV 1626 and SPV 1761 were resistant
to charcoal rot at all the locations tested as they recorded the lowest mean number of
nodes crossed by the pathogen, mean lesion spread, lodging percentage and charcoal
rot incidence as against the resistant check E36-1 (12.7) and susceptible check CSV 8R
(46.9). Two entries viz., SPH 1449 and SPH 1582 were resistant to chlorotic stripe stunt
virus. Three entries viz., SPV 1626(9.2%), SPV 1704 (8.8%) and SPV 1757 (9.9%)
recorded the lowest incidence of downy mildew n the hot spot area of Dharwad. One
entry SPV 1761 was resistant to rust.

Initial varietal / hybrid trial: One hybrid and 13 varieties were tested along with 11
checks for charcoal rot and other diseases in deep and shallow soils of Karnataka and
Maharashtra, in which two entries viz., SPV 1796 and SPV1 1802 were resistant to
charcoal rot at all the locations as they recorded the lowest mean number of nodes
crossed by the pathogen (1.1), mean lesion spread (9.7cm), lodging percentage and
charcoal rot incidence. Six entries viz., SPV 1805, SPV 1806, SPV 1795, SPH 1601,
SPV 1803 and SPV 1804 were resistant to dlorotic Stripe Stunt virus with <25%
incidence. Four entries viz., SPV 1802, SPV 1801, SPV 1796 and SPV 1808 were
resistant to rust with an incidence of <2.4 on 1-5 scale.

Charcoal rot resistant nursery: Fourteen most promising charcoal rot resistant entries
were evaluated along with 3 checks for their reaction to charcoal rot under sick plot
conditions at four locations viz., Bijapur, Solapur, Dharwad and Parbhani. The charcoal
rot infested stubbles were ploughed down to the sick plot to maintain optimum level of
inoculum and five plants in each row were artificially inoculated with tooth picks
impregnated with Macrophomina phaseolina after flowering. The observations on
charcoal rot percentage, lodging due to charcoal rot, mean number of nodes crossed by
the pathogen and mean lesion length were ecorded, analyzed and presented. High
level of sickness was maintained in the soils as indicated by LSI of 30% at Bijapur. Of
the 14 test entries eight entries viz., CRP-7, CRP-17, CRP 47, BRJ 357, BRJ 364, CRP
49, CRP 55 and CRP58 were resistant to charcoal rot at all the locations tested as these
entries recorded the lowest number of mean number of nodes crossed by the pathogen,
mean lesion spread, lowest lodging percentage and charcoal rot incidence (<25%) as
against 12.6% in resistant check (E36-1) and 47% in susceptible check (CSV-8R).

Rust: Six entries viz., CRP-58, CRP-59, CRP-67, CRP-68, BRJ-357 and BRJ 364 were
resistant to rust with <2.5 incidence on 1-5 scale. Three entries virus viz., CRP-68
(17.3), CRP-17 (24.5) and CRP 58 (27.7) recorded the lowest incidence of chlorotic
Stripe Stunt.
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Sorghum Pathology — 2007
Kharif, 2006

Disease surveillance: To assess the prevalence and severity of sorghum diseases
surveys were taken up in 7 sorghum growing states viz., AP, Maharashtra, Karnataka,
UP, Rajasthan, Tamil Nadu and Gujarat twice during rainy season and the results are
presented here under.

Tamil Nadu: Surveys were conducted in seven districts viz., Coimbatore, Dindigul,
Karur, Namakkal, Salem, Virudhunagar and Madurai districts of Tamil Nadu during late
Kharif 2006 to assess the prevalence and severity of sorghum diseases. A total of 50
plants for foliar diseases and 100 plants for downy mildew were evaluated. The intensity
of foliar diseases viz., keaf spot and rust were recorded on 1-5 scale. Grain mold
intensities were recorded on 10 randomly selected plants from each field using a
1-5 scale. The crop was in different growth stages ranging from flowering to maturity
during survey. The most common diseases observed were downy mildew
(Peronosclerospora sorghi), grey leaf spot (Cercospora sorghi), rust (Puccinia sorghi)
and grain mold (Fusarium moniliforme, Curvularia lunata etc.). The incidence of downy
mildew was severe (24%) in Thondamuthur village of Coimbatore district. Severe
incidence of grain mold (grade 4.0) was recoded in Selvapuram village of Coimbatore
district and Lekaiyankottai of Dindigul district. Severe incidence of rust (grade 4.0) was
recorded in Perur village of Coimbatore district and Aranganathapuram of Dindigul
district. The incidence of leaf spot was maximum (grade 3.0) in Sulur, Perur and
Kuniamuthur of Coimbatore district and Puduchathiram of Dindigul district.

Survey for incidence of sorghum diseases in Tamil Nadu during late Kharif, 2006

S. District Number of Disease grade ( range)
No villages Grain mold Downy mildew Rust Leaf spot
surveyed (1-5 scale) (%) (1-5 scale) (1-5 scale)

1 | Coimbatore 14 2.0-4.0 2.0-24 2.0-4.0 2.0-3.0

2 | Dindigul 17 2.0-4.0 2.0-6.0 2.0-4.0 2.0-3.0

3 | Karur 2 3.0 0-8.0 2.0-25 2.0

4 | Madurai 3 3.0 2-5 2.0 0

5 | Namakkal 3 2.5-3.0 0-3 2.0-25 2.0

6 | Salem 4 2.0-3.0 0 2.5-3.0 2.0

7 | Virudhunagar 3 2.5-3.0 0-3.0 2.5-3.0 2.0
Mean 7 3.0 8 3.0 24

Andhra Pradesh (Southern Telangana Zone):

The incidence of grain mold was

moderate in Southern Telangana Zone, since most of the farmers have grown locals.
The incidence of foliar diseases viz., sooty stripe (1-3 grade), blight (1-3), anthracnose
(1-3 grade) and rust (2-3 grade), charcoal rot (2-3 grade), grain mold (2-3.5 grade) was
moderate. Development of grain smut was observed in few fields especially on locals.
The total precipitation of 410 mm was received at Palem during kharif 2006 was spread
over 31 rainy days. Maximum and minimum temperature ranged from 30.7-32.1°C and
18.0-22.2°C respectively. Prevalence of prolonged drought was found during the month
of July and August, which reduced, sorghum yields drastically in farmer’'s fields.
However, good rainfall received during the month of September and first week of
October provided congenial conditions for the development of molds, which lead to the
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severe incidence of grain mold in the experimental trials. Among the foliar diseases
recorded, sooty stripe and blight were severe.

Meteorological data at RARS Palem during crop season of Kharif 2006

Month Rainfall (mm) Rainy days Max. temp “C Min. temp °C
July 61.3 9 32.1 22.1
August 26.2 5 31.4 22.2
September 291.2 14 32.1 21.8
October 26.8 2 32.0 20.3
November 5.4 1 30.7 18.0

Uttaranchal: In Uttaranchal, surveys were conducted in three districts viz., Hamirpur,
Banda and Jhansi to assess the incidence of various diseases of sorghum during
August/ September 2006. Severe incidence of zonate leaf spot, leaf blight and
anthracnose were observed in all the districts. Low incidence of grain mold was recorded
in Banda and Hamirpur districts. Low incidence of smut was also recorded in Banda and
Hamirpur districts.

Survey for incidence of diseases in Uttaranchal

S. District No. of Disease grade range
No loca- Zonate leaf Grain mold Leaf blight Stripe Grain smuts
tions spot (1-5) (1-5 scale) (1-5) virus (%) (1-5)
1 | Hamirpur 6 2-4 2.0- 2.0-3.0 3.0-5 2.0-3.0
2 | Banda 4 2-4 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
3 | Jhansi 5 3.0 - 2.0-3.0 3 2.0
Mean 5 3.0 2.5 2.5 3.2 2.2

Rajasthan: Surveys were conducted in 5 districts of Rajasthan viz., Udaipur,
Chittorgharh, Bhilwara, Rajasmund and Ajmer during Kharif 2006. The crop was grown
as sole sorghum in sandy loam soils under rain fed conditions. Severe (4.0-5.0)
incidence of anthracnose (Colletotrichum graminicola) was found in all the districts
surveyed on local land races. Moderate incidence of zonate (Gloeocercospora sorghi),
leaf spot was recorded in Udaipur, Bhilwara and Ajmer districts.

Survey for Incidence of Anthracnose and zonate leaf spots in Uttaranchal

No. of District Disease rating (range)
villages Anthracnose Zonate leaf spot
PC-5 PC-6 CSV-15 | SPV-1616 PC-5 PC-6 CSV-15 | SPV-1616
4 Haridwar 2.0-2.5 2.0-3.0 2.5 -- 2.0 2.0-2.5 2.0 --
4 Dehradun 20-30 | 2.0-25 3.0 - 2.0-25 2.0 3.0 --
6 Udham 2.0-25 | 2.0-3.0 3.0 25-30 2.0-25 | 2.0-3.0 25 2.0-3.0
Singh Nagar
Mean 2.3 2.3 2.8 2.75 2.2 2.3 2.5 2.5
Karnataka

Dharwad: Surveys were conducted in four districts of Northern Karnataka viz., Dharwad,
Gadag, Belgaon and Haveri during Kharif 2006. The incidence of Downy mildew was
predominant in all the districts with a mean incidence of 16% both on grain as well as on
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fodder sorghums. This was followed by ergot, zonate leaf spot, rust, anthracnose, sooty
stripe and sorghum grain molds. The district wise incidence of diseases is given below.

Survey for the incidence of diseases in Northern Karnataka during Kharif 2006

District/ Locations Mean / range Diseases(1-5 scale) SGM
Taluk Incidence (%)
DM Ergot ZLS Rust ANT SS
Dharwad 5 21(10-30) | 28 (20-50) | 3.4(3-4) | 3.6(3-4 | 2.6(2-4) | 2(1-4) | 3.4(3-5)
Mean 21 28 34 3.6 2.6 2 4
Navulgunda 7 10-20 10-25 2-3 2-3 2-3 1-3 3-4
Mean 15 17.1 2.7 2.7 24 2 34
Gadag 5 10-20 10- 25 2-4 2-4 2-3 1-2 2-4
Mean 15 16 2.6 3 2.6 1 3
Belgaum 6 10-25 10- 20 1-3 2-5 2-3 2-3 3-4
Mean 17.5 15 2.2 3.7 2.8 2 3.2
Haveri 5 5- 30 10- 30 3-4 1-2 3 3-4 3-4
Mean 12 16 3.6 14 2.8 3 3.2
Overall Mean 16.1 18.2 2.9 2.9 2.6 2 34

Maharashtra: Twenty eight villages were surveyed in Akola district, where in high
incidence of grain molds and moderate incidence of foliar diseases like leaf blight,
zonate leaf spot, anthracnose, grey leaf spot and sooty stripe were observed. Early
sown varieties recorded maximum incidence of diseases compared to late sown
varieties. Hybrids recorded the highest incidence of grain molds compared to varieties.
PVK 801, PVK 400 and PVK 809 recorded the lowest incidence of grain molds
compared to hybrids grown in Maharashtra.

Gujarat: All the Pathology trials conducted got vitiated and hence data are not provided
in this report.

Detailed report on experiments conducted during 2006.

Advanced Varietal/ Hybrid Trial Zone 1, Trial I: In AVHT trial I-Zone |, eight hybrids
and four varieties were evaluated for their reaction to diseases in all the locations. Days
to 50% flowering: All the test varieties took 75 to 77 days while hybrids had early
flowering which ranged from 68 to 73 days as against 68 days of CSH-16. None of the
test entries had significant increase or decrease over checks.

Grain molds-field grade: The incidence of grain mold in Zone | was severe at
Coimbatore with an LSI of 3.4, followed by Palem (3.2), Moderate incidence of grain
mold was found at Dharwad (2.5) and Akola (2.3), while Parbhani recorded the lowest
incidence (1.5). In Zone |, one hybrid SPH 1574 (2.9) and one variety SPV 1743 (2.8)
were found resistant to grain molds with lowest incidence of field grade as well as
threshed grade.

Percent grain affected: Grains affected by molds was severe at Parbhani (32.1%)
followed by Palem (31.1%) and Akola (20%). The mean fusarium infection was 22%,
with a range from 12.2% to 27.1%. The incidence of C.lunata was non significant which
was found to vary from 16% to 27% among all the test centers. The lowest incidence
was recorded in SPV 1743 (17%) followed by SPV 1698 with 21.4% infection. Further
highest grain hardness was observed in entry SPH 1574 with 8.53 Kg/cny indicating its
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potential for grain mold resistance. The lowest grain affected was found in entries SPH
1572 (21.6%) and SPH 1698 (25.1%). Germination percent was high in Parbhani
although severe percent grain affected by molds at that centre followed by Akola with
location severity index of 61.3% and Palem (56.5%). 100 Seed weight: Lot of variation
in 100 seed weight was found from centre to centre. However SPV 1698 recorded the
highest 100 seed weight of 4.42 g followed by SPH 1524 (3.29g) and SPV 1743 (3.199)
indicating bolder grains.

Rust: The incidence was not found in Udaipur and Mauranipur whereas moderate
incidence was found at Coimbatore and Dharwad centre.

Anthracnose: Severe incidence was found at Pantnagar, At Udaipur only on susceptible
checks it was observed.

Leaf blight: Not significant difference was found and hence valid conclusions could not
be drawn

Zonate leaf spot: severe at Pantnagar with LS| of 3.14, followed by Udaipur (2.63) and
Dharwad (1.65) and Mauranipur (1.45). Two promising entries for ZLS both at Pantnagar
and Udaipur were SPV 1698 and SPH 1576, which recorded a disease incidence of 2.5
on 1-5 scale.

Downy mildew was severe at Dharwad, where in all the entries have recorded the lowest
disease incidence with a mean of 7% ranging from 4-10% only. However they are not
significantly differing.

The incidence of ergot was severe at Dharwad with LSI of 32.15% which varied from
22-54%. Four entries viz., SPH 1576, SPH 1572, SPV 1743 and SPH 1574 have
recorded the lowest ergot incidence of <25%

Rough leaf spot, target leaf spot, grey leaf spot, sooty stripe incidence was too less at
Mauranipur and Dharwad and other test centers and hence valid conclusions could not
be drawn.

Advanced Varietal/ Hybrid-Trial [I-Zone II: In AVHT-Trial 1I-Zone-Il trial, 8 hybrids and
2 varieties were evaluated along with 7 checks for their reaction to grain molds and foliar
diseases at all the centers.

Grain mold (Field Grade): Severe incidence of grain molds was observed at Coimbatore
followed by Palem. Of the 10 test entries screened only one entry viz., SPV 1746 (2.4)
was resistant in Zone I. In Zone Il, incidence of mold was severe at Dharwad, Akola with
a LSl of 2.6 and 2.3. At Parbhani the incidence of grain mold was too less. The varietal
reaction was not significantly differing for grain molds in Zone II.

Days to 50% flowering: Two entries viz., SPH 1576 and SPV 1742 flowered n 69 days
and were hence considered as early among the test entries, these are on par with CSH-
16.

Percent grain affected was more at Parbhani (43%) although the disease incidence was
very less. Palem recorded 31.2%, while Akola had the lowest percent grain affected.
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SPV 1730 recorded the lowest mean incidence of 24.9%. The incidence of Fusarium
was 24.5% at Palem followed by 19% at Parbhani. The lowest infection of Fusarium was
found in SPV 1746. The incidence of C. lunata was 21.4% at Palem and 22.6% at
Parbhani. The lowest infection of C. lunata was observed in entry SPV 1730 with an
incidence of 17.4%.

Grain hardness: Grain hardness ranged from 6.87 to 8.37. Two entries viz., SPH 1578,
SPH 1569 recorded the highest grain hardness of 8.37Kg/cn?. Germination in infected
seeds varied from 57 to 66.8%. The highest germination was found in entry SPV 1730
(66.8%).

100 seed weight: Lot of variation was found in 100 seed weight in different centers.
Parbhani and Akola recorded 2.5 g, while at Palem it was very less (1.79g). Checks
recorded the highest grain weight of 2.55 g over test varieties. Among test entries, SPV
1746 recorded the highest 100 grain weight (2.549).

Rust: The incidence of rust was moderate at Dharwad, where as in checks recorded the
lowest incidence compared to test entries. The incidence of rust was not observed in
other centers.

Anthracnose: Severe incidence was observed at Pantnagar, where in four entries viz.,
SPV 1730, SPH 1578, SPH 1572 and SPH 1342 recorded the lowest incidence of 2.0.

Leaf blight: The incidence was severe at Mauranipur where in SPH 1569 was resistant.

The incidence of Downy mildew ranged from 4.05% to 15.4%. Four entries viz., SPH
1578, SPH 1575, SPV 1578, SPH 1572 recorded the lowest incidence of 4.0

Incidence of ergot was observed at Dharwad with a mean severity index of 29% ranging
from 19.41 to 50.42%. Five entries viz., SPH 1578, SPH 1575, SPH 1576, SPH 1569
and SPV 1730 recorded the lowest incidence of ergot by <25%. Zonate leaf spot, gray
leaf spot, rough leaf spot, sooty stripe, target leaf spot incidence was not observed in
any of the centers tested.

AVHT-Trial Ill-Zone-lll: In this trial 12 entries were tested along with 7 checks for their
reaction to diseases in zone lll comprising Rajasthan, UP and MP states and also in
Zones | and Il for comparison

Grain molds: The performance of SPV1730 was good at Palem with a mean grain mold
score of 1.5. At Coimbatore the performance of three entries viz., SPH 1569, SPV 1733,
SPH 1413 was better with resistance to grain molds (3.1). In Zone |, the lowest
incidence of grain mold was found in entry SPV 1730. (2.6)

Zone lI: These entries were tested in Zone I, where in data from Akola and Parbhani is
not considered as the disease level was too less, where as in Dharwad, lowest incidence
of mold was found in SPH 1578 (2.0).

Grain hardness: The highest grain hardness was found in entry SPV 1733 with an
incidence of 7.83Kg/cm2 followed by SPH 1575 with 7.63 Kg/cm2
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Days to 50% flowering: Two entries viz., SPH 1575 and SPH 1569 were of early types
as they flowered in 69-70 days.

Grains affected: Grains affected due to molds was severe at Palem with 37% followed
by Parbhani (34%) and Akola (21.2%). Entry SPV 1730 recorded the lowest grains
affected by molds (23.1%) including Fusarium. Germination percent of infected grains
was high in SPV 1730 (64.7%). Fungi associated with molds viz., Curvularia was high in
SPH 1570. The lowest incidence was found in entry SPV 1730 (19.8%).

100 seed weight: The highest 100 seed weight was observed in entries SPH 1578, SPH
1575, SPH 1569 and SPV 1743 with 2.5 g indicating boldness of the grains.

Rust: Incidence of rust was severe at Dharwad and Coimbatore centers, where in
performance of entries SPV 1743, SPH 1567, SPV 1733 and SPV 1730 was good with
high levels of resistance to rust i.e., <2 on 1-5 scale.

Anthracnose: Incidence was observed in Pantnagar and Mauranipur centers where in
SPH 1413, SPH 1570, SPH 1575 and SPH 1578 were found resistant.

Leaf blight: was found only at Mauranipur centre, where in SPH 1569 recorded the
lowest incidence and considered as resistant (1.67) which is on par with released
cultivars.

Zonate leaf spot: The incidence was severe at Pantnagar with LSI of 2.88 followed by
Udaipur (2.54) and Dharwad (1.53). The lowest incidence was found in SPH 1342 (1.74)
followed by SPH 1413 (1.75) and SPH 1573 (1.75).

Downy mildew was found in Dharwad, where in four entries viz., SPH 1578, SPH 1575,
SPH 1569 and SPH 1743 are superior with lowest disease incidence of 4% and are
considered as resistant.

Ergot: During this year, 32% ergot was found at Dharwad centre, where in only one entry
SPH 1575 was resistant with an incidence of 24.11%. Rough leaf spot, target leaf spot
and sooty stripe incident was too less and hence valid conclusion could not be drawn.

Initial varietal trial 4.1 to 4.6: In IVT 14 entries were evaluated along with 4 standard
checks besides 4 resistant and susceptible varieties for their reaction to grain molds and
foliar diseases at all the centers.

Grain molds: The incidence of grain mold was severe in zone | with a LSI of 3.6.
Moderate incidence was recorded in Dharwad, (2.6) while the incidence was less at
Parbhani (1.6). The incidence of molds was severe in Palem and Coimbatore with a
location severity index of 3.6, moderate in zone Il at Dharwad with LSI of 2.6. The
incidence was too less at Parbhani. None of the test entries were found resistant to grain
molds in Zone |I. However, SPV 1776 recorded the lowest incidence of field as well as
threshed grade mold.

Days to 50% flowering: All the entries tested took 69 days to 78 days for flowering SPV
1785 (72), and SPV 1792 were found to be early in nature. Grains affected due to molds
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varied from 22.5% to 43.1%. The lowest grains affected due to molds were observed in
entry SPV 1775 (19%).

Fusarium moniliforme infection in molded grains was severe at Palem with 26.3 % LSI
followed by Parbhani 18.3%. The lowest incidence of Fusarium infection was recorded in
SPV 1774 followed by SPV 1786 with 17.4%.

Germination %: Germination percent was high at Parbhani with an LSI of 65% followed
by Palem with 54%. Across locations tested, the highest germination was observed in
entries SPV 1772 with 62.8% followed by SPV 1773 and SPV 1774 with 61.3%

C.lunata was observed at Palem and Parbhani centers with a LSI of 22% ranging from
17% to 25%. The lowest incidence was recorded in 3 entries SPV 1775 (17.3%), SPV
1776(18%), SPV 1773 (18.5%).

100 seed weight: The highest 100 seed weight was found in entry SPV 1793 with
2.89/100 seed.

Rust: The highest incidence of rust was found at Dharwad with 2.18 grade followed by
Coimbatore with 1.63. However, in other centers like Udaipur and Mauranipur the
disease pressure was too less. The performance of SPV 1776 and SPV 1788 was good
at Dharwad with lowest incidence of 1.3 on 1-5 grade. But on all India basis, none were
significant with high coefficient of variation.

Anthracnose: Severe incidence was found at Pantnagar, moderate at Udaipur and
Mauranipur. Leaf blight was severe at Mauranipur and moderate at Udaipur. However
valid conclusions could not be drawn because varietal differences were not significant.
Zonate leaf spot was severe at Pantnagar (2.97) followed by Udaipur (2.46). All the test
entries recorded moderate resistance, but in zone I, they were not significant.

Gray leaf spot: was observed at Mauranipur, where in 10 entries recorded resistant
reaction with <1.5 on 1-5 scale.

Downy mildew: All the entries have recorded the lowest incidence of downy mildew
which ranged from 4% to 10.0% only.

Severe incidence of ergot was reported at Dharwad centre with a mean incidence of
29% varying from 15-36%. Seven entries viz. SPV 1792, SPV 1774, SPV 1775, SPV
1785, SPV 1787, SPV1788 and SPV 1789 have recorded <25% incidence of ergot.
Rough leaf spot, target leaf spot and sooty stripe were observed at Mauranipur, Udaipur
and Dharwad, but disease pressure was too less to draw any valid conclusions.

Initial hybrid trial: In IHT, 17 hybrids were tested along with 5 checks for their reaction
to various diseases in all the centers.

Grain molds: Severe incidence of grain molds was observed at Palem because of
receipt of high rain fall at grain maturity stages with a location severity index of 4.2
followed by Coimbatore (3.5). Moderate incidence was recorded in Akola and Dharwad
while low incidence was found in Parbhani. None of the hybrids tested were found
superior over checks both in terms of field grade as well as threshed grades. Grain
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hardness varied from 6.63 to 8.4 kg/cm®. Highest grain hardness was found in entry SPH
1584 (8.4).

Days to 50% flowering: Among different hybrids tested SPH-1600 was found to be of
early type as it flowered in 68 days at Akola centre, while all ather hybrids took 70-75
days falling under medium duration types. Two more hybrids viz., SPH 1587 and 1591
flowered in 65 days at Parbhani, but in other centers like Akola it took 74 days.

100 seed weight: SPH 1600 recorded the highest 100 seed weight of 2.69/100 seeds.

Grains affected: Percent grains affected by mold was severe at Palem with a mean
severe incidence of 41.6% ranging from 15,2 to 65.4 followed by Parbhani (34.5%) and
Akola (24.2%). The infection of fusarium was severe at Palem (28.8%) with a range of
12 to 37.8%. The lowest percent infection of grain was observed in entry SPH 1588 and
SPH 1684 with an overall incidence of 17%.

Germination percentage: The germination percent in test entries varied from 48 to 68.9%
with an average germination of 56.3% across all the test locations.

Fungi associated: C. lunata was severe at Parbhani with a LSI of 28.0% followed by
Palem (24.4%). The lowest incidence of C. lunata was found in entry 1585 at Parbhani
(20.5%).

100 seed weight: The 100 seed weight of checks was superior over test entries.

Rust: The incidence of rust was moderate at Coimbatore with location severity index of
2.2, while low incidence was observed in Coimbatore, while Mauranipur did not get any
infection of rust.

Anthracnose: The incidence was severe at Pantnagar (2.65), low at Mauranipur, while
at Udaipur only in the susceptible check the disease was observed and hence valid
conclusions could not be drawn

Leaf blight: The incidence of blight was found at Mauranipur, where in 2 entries viz.,
SPH 1595 and SPH 1596 were resistant (1.67).

Rust: Two entries viz., SPH 1599 and SPH 1595 recorded the lowest incidence of rust
(2.0) at Pantnagar which is on par with resistant check.

Zonate leaf spot: Severe incidence of ZLS was recorded at Pantnagar and Udaipur
centers. Four entries viz., SPH 1587, SPH 1588, SPH 1600, and SPH 1342 were
resistant to zonate leaf spot. At Udaipur all entries were resistant, while at Mauranipur,
disease was not observed. At Dharwad, low incidence was found.

The incidence of downy mildew was found only at Dharwad centre, wherein all were
resistant except SPH 1589 and SPH 1599. The incidence of ergot was severe at
Dharwad with LSI of 23%. Six entries viz., SPH 1586, SPH 1588, 1590, 1591, 92, 1599
were resistant to ergot.

Gray leaf spot, rough leaf spot, sooty stripe, and target leaf spot: Disease pressure was
too less and hence valid conclusions could not be drawn.
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Dual purpose AVHT: In DPAVH trial 1 hybrid and 8 varieties were evaluated along with
7 checks across all locations for their reaction to sorghum diseases during kharif 2006.

None of the entries performed better in Zone | for grain molds. However, in Zone |,
disease pressure was inadequate in Akola, while in Dharwad, the performance of two
entries SPV 1730 and SPV 1714 is superior over others with a mean grain mold score of
2.5, which is on par with SPV 1616.

Grains affected: The percent grain affected due to molds ranged from 23 to 48% with a
mean of 33.4%. The germination percent was high in SPV 1754. Fusarium infection in
the molded grains varied from 16% to 32%, while Curvularia varied from 16- 27%. Grain
hardness was high in entry SPV 1754 with 8.40 Kg/cm® indicating high potential for
resistance to grain molds.

Days to 50% flowering: All the test entries took more than 70 days for flowering and
none of them were found to be early types.

100 seed weight of entry SPV 1754 was high with 2.90 g indicating bolder grains. The
incidence of sooty stripe, anthracnose, rough leaf spot, and target leaf spot were not
observed in any of the centers tested. Leaf blight was observed in Mauranipur where in
6 entries recorded the lowest incidence.

Zonate leaf spot: Severe incidence was found at Pantnagar, where in two entries viz.,
SPV 1714 and SPV 1730 recorded the lowest incidence.

DPIVT: In DPIV trial 10 varieties were tested along with 4 checks for their reaction to
diseases in all the zones.

Grain molds: None of the entries were resistant to grain molds under high disease
pressure areas of Coimbatore. However entries SPV 1790 recorded the lowest disease
incidence of field as well as threshed grade mold at Dharwad. Further 1790 also
recorded the lowest threshed grade mold rating other centers tested and appeared
superior. All the entries took 76 to 80 days for 50% flowering and none were found to be
of early maturing in nature. Two entries viz. SPV 1781 and SPV 1777 were the earliest
with 73 days for flowering.

Percent grains affected: The highest grains affected was found at Parbhani with 29%
followed by Akola (20%). SPV 1784 recorded the lowest grains affected (22.8%). This
was followed by SPV 1783 (23.8%).

Germination (%): The highest germination was found in entries SPV 1780 (65.4%)
followed by SPV 1791 (64.7%).

100 seed weight: The highest 100 seed weight was found in entry SPV 1784 (3.45Q)

F. moniliforme: The infection in grain by Fusarium at Parbhani varied from 14-37% with a
mean incidence of 21%. Two entries viz., SPV 1791, SPV 1778 SPV 1790 and SPV
1784 recorded <20% incidence of Fusarium. The incidence of C. lunata varied from 18-
27% with a mean of 23%. The lowest incidence was found in three entries viz.,
SPV1781, SPV 1783, SPV 1782 with <20% incidence.
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Downy mildew: The incidence ranged from 4.0 to 36% with a mean of 12.96%. Four
entries viz., SPV 1779, SPV 1791, SPV 1790 and SPV 1781 were resistant with lowest
incidence of downy mildew. Severe ergot incidence was found at Dharwad which varied
from 18-47% with a mean incidence of 32%. Three entries viz., SPV 1778, SPV 1783
and SPV 1791 recorded < 25% incidence. However the differences are not statistically
significant.

Grain hardness: SPV1782 recorded the highest grain hardness of 8.87 kg/cm’ followed
by SPV 1779 and SPV 1781 with >8kg/cm’.

Leaf blight: Two entries viz., SPV 1780 and SPV 1782 were resistant at Mauranipur.

Zonate leaf spot: Severe incidence was found at Udaipur. Three entries viz., SPV 1780,
SPV 1779 and SPV 1784 were resistant. Target leaf spot was recorded at Udaipur and
Dharwad, but incidence is too less. Similarly disease pressure for anthracnose and rust
was not adequate to evaluate their reaction.

Parental line trial: In PLT, 31 entries were evaluated for their reaction to diseases along
with check at Dharwad, Pantnagar and Udaipur centers. The incidence of rust was
severe Pantnagar with a Location severity index of 2.9, followed by Dharwad (2.2) and
Udaipur (2.0). Nine entries were resistant at Pantnagar, 8 entries were resistant at
Dharwad. Across all locations, eight entries i.e., RS 29, CS 3541, 221, 9B, C43, 338B,
336 A and 342 B recorded the lowest incidence of rust. This trial was also evaluated for
rust, zonate leaf spot, grain molds, downy mildew and ergot.

Days to 50% flowering: All entries flowered from 73- 81 days C43 flowered in 73 days
and is of early type.

Zonate leaf spot: The lowest incidence of ZLS was recorded in entries. RS 29, CS 3541,
C43, 343 A and B, 338B across all locations tested.

Downy mildew: All the parents tested were found resistant to Downy mildew except 342
A, 296A and B with <10% disease.

Grain molds (FG): At Dharwad center, 5 entries viz., 340 A, 343 B, 348 A & B, 350 A&B
were resistant with lowest incidence of 1.0-1.5 on 1-5 scale which can be utilized in the
breeding for resistant to grain molds.

PLT downy mildew: Forty five entries were evaluated for resistance to downy mildew at
Coimbatore and Dharwad where in 24 entries recorded the lowest incidence of 4.0, while
the rest recorded an incidence of 7-12%. Incidence of ergot was recorded at Dharwad
with a location severity index of 41.15%. Two entries viz., 2219 B and 27 B were
resistant to ergot with <25% incidence. All the entries flowered from 73-82 days with a
location severity index of 78 days.

Grain molds (FG): Three entries viz., 213 B, RS 29 and C43 recorded the lowest
incidence of grain molds.
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Rust: Eight entries viz., 201B, 210B, 213B, 236B, 237B, C43, CS 3541 and RS 29 were
resistant to rust under endemic areas at Dharwad.

Zonate leaf spot: Disease pressure is too less and hence valid conclusions can not be
drawn.

PLT Anthracnose: In this trial 30 entries were evaluated at Pantnagar and Udaipur,
where in seven entries viz., 261A , 261 B, 272 A , 272 B, C43, CS-3541 and RS-29,
were resistant.

Zonate leaf spot: Nine parental lines viz., 261 A, 261 B, 264 B, 266A, 266 B, 275B, C-
43, CS-3541 and RS. 29 were resistant to ZLS at Pantnagar.

Ergot: Severe incidence of ergot was found at Dharwad centre, which ranged from 20-
60%. The lowest incidence was found in two entries. viz, 348 B and 345 B, ( <20% ).

PLT grain molds: In this trial 49 entries were evaluated for grain molds at Palem and /
Coimbatore. High disease pressure was found in Palem as well as Coimbatore and
hence all entries were highly susceptible. However, two entries viz., 381 B and 351 B
recorded the lowest incidence of field as well as threshed grain mold (2.8 and 3.0).
Grain affected by molds varied from 23.7% to 63.8%. The lowest grains affected were
observed in 381B. The incidence of Fusarium ranged from 21.5% to 38.5%, while
Curvularia varied from 17.4% to 35.6%. The highest 100 seed weight was found in
entries 396 B with 1.90 g/ 100 seed.

PLT leaf blight: In PLT (Leaf Blight), 34 entries were tested for Leaf blight at Pantnagar
and Udaipur. At Pantnagar, disease pressure was moderate (2.4) while at Udaipur it is
negligible (1.0). Hence valid conclusions could not be drawn. Five entries viz., RS 29,
CS-3541, C43, 325 A & B were resistant to zonate leaf spot with an incidence of 2.0
grade at Pantnagar.

Basic studies

Coimbatore: Molecular variability in sorghum and maize isolates of
Peronosclerospora sorghi in Tamil Nadu

Fungal isolates: Seven isolates of P. sorghi from sorghum and eight isolates from maize
collected from different locations of Tamil Nadu were used in the study.

Collection of P. sorghi from different locations of Tamil Nadu

S.No Host Isolate Location District

1 Sorghum SDM1 Karur Karur

2 Sorghum SDM2 Thirumangalam Madurai

3 Sorghum SDM3 Chinaverampatti Dindigul

4 Sorghum SDM4 Sulur Coimbatore
5 Sorghum SDM5 Palladam Coimbatore
6 Sorghum SDM6 Thondamuthur Coimbatore
7 Sorghum SDM7 TNAU experimental farm Coimbatore
8 Maize MDM1 Madukkarai Coimbatore
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9 Maize MDM2 Unumalpet Coimbatore
10 Maize MDM3 Palladam Coimbatore
11 Maize MDM4 Kodangipalayam Coimbatore
12 Maize MDM5 Oddanchatram Dindigul

13 Maize MDM6 TNAU experimental farm Coimbatore
14 Maize MDM7 Annur Coimbatore
15 Maize MDM8 Thondamuthur Coimbatore

DNA extraction and PCR amplification: Conidia were collected from the downy mildew
infected leaves using camel hair brush and DNA was extracted from the conidia
according to a cetyltrimethylmmonium bromide (CTAB) procedure (McDermott et al.,
1994). The DNA was dissolved in Tris-EDTA (TE) buffer (10 mM Tris-HCl and 0.1 mM
EDTA, pH 8.0) and stored at -20°C. The internal transcribed spacer (ITS) region, which
includes the ITS1 and ITS2 and the 5.8S rRNA genes of each P. sorghi isolates was
amplified using polymerase chain reaction (PCR) with universal primers ITS1, (5-TCC
GTA GGT GAA CCT GCG G 3) and ITS 4 (5-TCC TCC GCT TAT TGA TAT GC- 3)
(White et al., 1990). Each 20 pl PCR reaction contained 100 ng of template DNA, 5 mM
of each dNTPs, 20 pmol each of ITS 1 and ITS 4 primers and 0.5 U of Tag DNA
polymerase (Fermantas Inc., USA). The reaction was carried out in a PTC-100 Thermal
cycler (MJ Research, USA) programmed with initial denaturation at 94 °C for 5 min,
followed by 35 cycles of 94 °C for 2 min, 53 °C for 2 min, 72 °C for 2 min, and final
extension step at 72 °C for 30 min. Following amplification, 5ul of each PCR products
were digested with the restriction enzymes Haelll, Hinfl and Tagl (Fermantas Inc., USA).
The digested fragments were separated on 2% agarose gel in TAE buffer and then
stained with ethidium bromide for visualization under a UV transilluminator. The images
were captured using a gel documentation system.

Scoring and statistical analysis: Clearly visible RFLP products were scored from the
image of ethidium bromide stained gels. The presence or absence of bands was
recorded. For cluster analysis NTSYS.PC (Numerical Taxonomy System Applied
Biostatistics, Setauket, New York) computer program was used. The generated pair wise
similarity matrix was used to generate un weighted pair group method arithmetic
average (UPGMA) dendrogram.
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Results: A total of seven P. sorghi isolates from sorghum and eight isolates from maize
collected from different parts of Tamil Nadu were analyzed by ITS-RFLP to assess the
genetic variability among the isolates. PCR amplification with ITS1 and ITS4 primers
resulted in the amplification of a product of approximately 500 bp (Fig.1). Digestion of
the PCR products with the enzymes Haelll, Hinfl and Tagl produced different size
fragments (Fig. 2, 3 and 4). Analysis of the genetic coefficient matrix derived from the
scores of RFLP profiles showed that minimum and maximum percent similarities among
the tested P. sorghi strains were in the range of 20 and 83 % respectively (Fig. 5).
Cluster analysis using UPGMA method clearly separated the isolates into two groups
(Group | and Il) regardless of the source of host plant species (Fig. 6). Group | was
further divided into two sub-groups (I-A and FB). Sub-group FA contained one isolate
(SDM-6) and sub-group IB contained two isolates (MDM-6 and SDM-7). Both these
isolates were recovered from the TNAU experimental farm. All the remaining strains
belonged to Group Il which consisted of 2 sub-groups (lI-A and 1I-B). The total sizes of
the restriction fragments in each enzyme digest exceeded the apparent size of the ITS-
PCR product. This difference in size of the fragments could be attributed to the presence
of multiple forms of the rDNA-ITS gene cluster in single isolate.

Dharwad: Evaluation of improved sorghum varieties for downy mildew: Nineteen
Improved sorghum varieties and 35 parental lines were evaluated at Dharwad under
high disease pressure for downy mildew reaction. Of the 19 improves lines evaluated 13
were resistant to downy mildew with less than 20% incidence. Of the 35 parental lines
evaluated 17 were found to have level of resistance to downy mildew.
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Fig. 1. Agarose gel electrophoresis showing internal transcribed spacer 1 (ITS1), 5.8S, and ITS2
ribosomal DNA PCR products of Peronosclerospora sorghi isolates from sorghum and maize.
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Fig. 2. Restriction patterns of the ITS regions of the ribosomal DNA of P. sorghi isolates from
sorghum and maize digested with Haelll.
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Fig. 3. Restriction patterns of the ITS regions of the ribosomal DNA of P. sorghi isolates from
sorghum and maize digested with Hinfl
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Fig. 4. Restriction patterns of the ITS regions of the ribosomal DNA of P. sorghi isolates from
sorghum and maize digested with Tagq|
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MDM1 [ MDM2 | MDM3 | MDM4 | MDME [ MDM6 | MDM7 [ MDM8 | SDM1 | SDM2 [ SMD3 | SDM4 | SDME | SDM6 | SDM7
MDMZL | 1.00
MDM2 | 0.77 | 1.00
MDM3| 069 | 046 | 1.00
MDM4 | 069 | 058 | 0.80 | 1.00
MDM5 | 050 | 050 | 055 | 0.42 | 1.00
MDM6 [ 0.38 | 050 | 056 | 056 | 0.63 | 1.00
MDM7 [ 057 | 046 | 050 | 050 | 055 [ 0.40 [ 1.00
MDM8| 054 | 042 | 060 | 060 | 036 | 050 | 0.60 | 1.00
SDM1 | 0.79 | 057 | 075 | 062 | 067 | 042 | 075 | 058 | 1.00
SDM2 | 050 | 0.64 | 042 | 042 | 060 | 044 | 070 | 036 | 0.67 | 1.00
SDM3 | 0.47 | 036 | 050 | 050 | 055 | 040 | 064 | 045 [ 0.62 | 0.42 | 1.00
SDM4 | 054 | 042 | 078 | 060 | 067 | 071 | 045 | 056 | 058 | 036 | 045 | 1.00
SDM5 [ 0.53 0.54 0.46 0.36 0.80 0.50 0.58 0.42 0.69 0.64 0.58 0.55 1.00
SDM6 | 0.23 | 030 | 033 | 033 | 038 | 060 | 020 | 043 [ 025 | 022 | 020 | 043 | 030 [ 1.00
SDM7 | 0.46 0.60 0.50 0.50 0.56 0.83 0.36 0.44 0.38 0.40 0.36 0.63 0.45 0.50 1.00
Fig. 5. Genetic similarity coefficient matrix for Peronosclerospora sorghi isolates from sorghum
and maize based on RFLP patterns of the ITS regions of the ribosomal DNA
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Fig.6. Unweighted pair group method arithmetic average dendrogram constructed from RFLP
data indicating the relationship among the isolates of Peronosclerospora sorghi from sorghum
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ICAR-ICRISAT Partnership Project Progress Report 2006
Project No. ICAR/ICRISAT 2.1

Sorghum Grain Mold Resistance Stability Nursery (SGMRSN) - 2006

Collaborating AICSIP Centers and Scientists: Coimbatore: R Velazhahan; Dharwad: YD
Narayana; Palem: Mohd Khayyum; Parbhani: RB Solunke

ICRISAT Patancheru: RP Thakur and BVS Reddy

NRCS: T.G.Nageshwar Rao

The Sorghum grain mold resistance stability nursery (SGMRSN -2006) was conducted at five
locations viz., Coimbatore, Dharwad, Palem, Parbhani and Patancheru. The nursery consisted of
50 entries including 12 white grained mold resistant entries from NRCS and 33 entries (22 B-
lines, 11 R-lines) with red, brown colored seeds from ICRISAT center along with two resistant (IS
25017 and IS 14384), one moderately resistant (PVK 801) and two susceptible (SPV 104 and
Bulk Y) checks. Checks are planted after every 10 test entries. The details of the entries are
appended at the end. The nursery was grown in a RCB design with 3 replications. Each entry
was grown in 2 rows of 4 m long. High relative humidity (>90% RH) was created by sprinkler
irrigation on rain-free days at Patancheru and some other locations. No artificial inoculation with
any mold fungi was done. Sprinkler irrigation was provided from flowering to physiological
maturity to promote mold development. Five plants with uniform flowering were tagged in each
row (10 plants plot-1), and grain mold severity was measured as the panicle grain mold rating
(PGMR) at physiological maturity on a 1-5 scale (1= no mold, 2= 1-10%, 3= 11-25%, 4= 26-50%
and 5= >50% grains molded in a panicle) on the tagged panicles. Tagged panicles were
harvested at PM, sun-dried and threshed. Threshed grain mold rating (TGMR) was taken on the
bulk of 10 panicles per plot with the help of a magnifying lens using the above 1 to 5 scale. Grain
hardness was measured for 25 threshed grains from each plot by subjecting to a single grain
hardness tester (Kiya Seisakusho Ltd., Tokyo, Japan) after the grain samples were dried to 7%
seed moisture level by keeping the samples at 40°C for 2 days. Grain hardness of samples only
from Patancheru was recorded. Data on agronomic traits, such as plant height, days to 50%
flowering, glumes cover, and grain hardness were also recorded. In addition, at Patancheru data
were recorded on panicle type (compactness), glumes color, glumes coverage of grain, grain
color and grain hardness as these traits have been shown to be associated with grain mold
resistance.

Results: Of the 45 test lines, 17 had semi-compact panicles, 26 semi-loose and 2 had loose
panicles; 3 had white glumes, 38 red glumes, and 4 brown glumes; 1 had 100% glumes
coverage, 1 (75%), 3 (58%), 1 (50%), 1 (42%), 5 (33%), and 33 (25%); 18 lines had white grain,
24 red, and 3 brown grains (Annexure 1). The resistant checks IS 25017 and IS 14384 had semi-
loose and loose panicles, red and black glumes, 33 and 75% glumes coverage and white and red
grains, respectively. The grain hardness (kg seed-1) varied from 3.2 (SGMR 33-1-8-3-2) to 11.2
(GM 4).

Days to 50% flowering: The mean days to 50% flowering varied from centre to centre. Palem
recorded lowest DTF (66 days), while it was 71 days at Parbhani and 78 days at Dharwad. The
test entries flowered in 65-77days. Of the entries tested 13 flowered in <70 days. The lowest
number of days taken was found in entry ICSB 355 with 66 days followed by ICSB 370-2-10 with
66 and 67 days respectively. The mean DTF across locations varied from 63 (ICSB 370-2-10) to
78 (GM 4), and across lines from 66 (Coimbatore) to 78 (Dharwad). The mean plant height (PH)
across locations varied from 127 cm (ICSB 355) to 221 cm (B 58586-2-2-1), and across entries it
varied from 128 cm (Parbhani) to 212 cm (Patancheru). However, large variations were found
both for DTF and PH for lines between locations. Large variation in these traits could be attributed
to the variable weather conditions during the crop season at these locations.
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Grain mold-Field grade: The incidence of molds at Palem and Coimbatore was severe with |
location severity index of 2.7, followed by Dharwad with 1.7 and Parbhani recorded the lowest
incidence of 1.2 only. Of the 45 entries tested across all locations high level of resistance was
recorded in 16 entries with an incidence of <2.0 grade on 1-5 scale. . All other entries were found
to have moderate level of resistance from 2.0 to 2.6 as against 3.5 recorded in susceptible
entries. The mean PGMR of the 45 test entries across five locations varied from 1.3 (in ICSB
377) to 3.3 (in SGMR 3-3-5) compared to 1.0 to 2.2 in resistant checks and 4.2 in the susceptible
checks, SPV 104 and Bulk-Y. The mean PGMR score across entries was highest at Patancheru
(3.5) followed by Palem (2.8), Coimbatore (2.7), Dharwad (1.7) and the lowest at Parbhani (1.2).
Considering a rating scale of 1.1 - 2.0 (on a 1-5 scale) as resistant for the mean of PGMR 11of
the 45 entries were resistant across locations (Annexure lll). These entries seem to have
resistance stability against grain mold pathogens. The mean TGMR of the 45 test entries across
the five locations varied from 1.6 (ICSB 377) to 3.7 (GM 5 and -6) compared to 1.0 and 2.4 in the
resistant checks, 1S 14384 and IS 25017 respectively, and 4.9-5.0 in the susceptible checks. The
mean TGMR score across entries was highest again at Patancheru (3.6) and lowest at Dharwad
(1.7). Of the 45 test entries, 4 were resistant for TGMR and 9 across both PGMR and TGMR.

Eleven entries viz., (ICSB 355, -376, -377, -383, -388, GM 3, ICSB 355-1-10, -393-7-1, -401-4-2,
-403-4-1 and SGMR 33-1-8-3-2) recorded resistance stability across five locations (with mean
PGMR/TGMR = 2.0). Ten of the 11 resistant entries have red to brown grain; relatively harder
and taller plant height, while GM 3 has white grain. These entries flowered between 64 and 74
days compared to 71-74 days of resistant check IS 14383, and susceptible check SPV 104.
These entries have high potential for grain mold resistance and can be utilized for the
development of high yielding mold resistant lines.

Rabi — 2006-07

Advanced varietal / hybrid trial-I-Shallow soils: In AVHT Trial I, one hybrid and six
varieties were tested for charcoal rot and other diseases in shallow soils of Karnataka
and Maharashtra along with 6 checks.

Charcoal rot: All the varieties tested were found to have fairly resistance to charcoal rot
with an incidence of <25%. Entry SPV 1755 has recorded the lowest incidence of
charcoal rot (15%).

Lodging varied from centre to centre, highest lodging was found at Dharwad with LSI of
25.9%, followed by Bijapur (21.5%) and Parbhani (17.9%). Four entries viz. SPV 1709,
SPV 1755, SPV 1680 and SPV 1768 recorded the lowest lodging due to charcoal rot.
(17%). The days to 50% flowering varied from 64-73. Dharwad recorded highest DTF
(76), followed by Parbhani (73) and Solapur (68). Among the entries tested SPV 1709
took 69 days for flowering and is of early type. The highest 100 seed weight was found
in entry SPV 1709 (3.6 g) indicating bolder grains. The mean number of nodes crossed
by the pathogen varied across locations from Parbhani (0.22) to Dharwad (2.16). The
lowest MNC was found in entries SPV 1768, SPV 1762 and SPV 1755.

Lesion spread: The mean lesion length varied from Parbhani (1.68) to Bijapur (19.11)
and Solapur (15.21). The lowest mean lesion spread was observed in entries SPV 1768
(9.02 cm) and SPV 1765 (10.2cm). Maximum spread was found in check entry CSV 8R
(16.32). To summarize, two entries viz., SPV 1755 and SPV1 1768 were resistant to
charcoal rot at all the locations tested under shallow soils condition as these entries
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recorded the lowest number of mean number of nodes crossed by the pathogen, mean
lesion spread, lowest lodging percentage and senescence grade.

The incidence of chlorotic stripe stunt virus was 26% which varied from 19.7 to 28.5%.
Two entries viz., SPH 1449 (19.7) and SPV 1762 (20.5) recorded the lowest incidence of
chlorotic stripe stunt virus.

Downy mildew: Systemic infection varied from 10-24% in the test entries. Three entries
viz.,, SPV 1768 (11.0), SPV 1709(11.4%) and SPV 1672 (12.4%) recorded the lowest
incidence of downy mildew in the hot spot area of Dharwad. Plant height was found to
vary from 180-203 cm among all the test entries. The tallest entries were SPV 1768 with
198 cm followed by SPH 1449 and SPV 1762 (195 cm). These three lines are good from
the stand point of good fodder for Rabi sorghum. None were found resistant to rust. The
senescence grade was recorded on 1-5 scale for all the entries. The lowest senescence
grade of 1.17 was recorded in three entries viz., SPV 1672, SPH 1449 and SPV 1768.

Advanced varietal / hybrid trial-1I-Deep soils: In AVHT trial Il, four hybrids and five
varieties were tested along with 9 checks for charcoal rot and other diseases in deep
soils of Karnataka and Maharashtra.

The incidence of charcoal rot was found to vary from 12 to 47% among all the entries
tested. Only one entry SPV 1761 has recorded the lowest incidence of 19.3% as against
the resistant check E36-1 (12.7%) and susceptible check CSV 8R (46.9%). Lodging
varied from centre to centre, highest lodging was found at Dharwad with LSI of 29.6%,
followed by Bijapur (27.2%). Two entries viz. SPV 1761 (25.7%), and SPV 1757 (25.2)
were resistant to charcoal rot. The days to 50% flowering varied from 67-76. Dharwad
recorded highest DTF (77), followed by Solapur (64). Two entries viz., SPH 1501 and
SPH 1582 flowered early in 67 days.

Number of nodes crossed: The mean number of nodes crossed by the pathogen varied
across locations from Bijapur (1.80) to Dharwad (2.32) The lowest number of nodes
crossed was found in entries SPV 1761 (1.61) and SPV 1626 (1.83).

Lesion spread: The mean lesion length varied from Dharwad (13.9 cm) to Bijapur
(19.9cm). The lowest mean lesion spread was observed in entries SPV 1626 (14.9cm),
SPV 1761 (16.6cm) and SPV 1704 (16.6cm). Maximum spread was found in check entry
CSV 8R (22.6 cm). To summarize, two entries viz., SPV 1626 and SPV1 1761 were
resistant to charcoal rot at all the locations tested under deep soils condition as these
entries recorded the lowest number of mean number of nodes crossed by the pathogen,
mean lesion spread, lowest lodging percentage and charcoal rot incidence.

Chloratic stripe stunt virus: The mean incidence of chlorotic stripe stunt virus at Solapur
was 28.4% ranging from 23.2 to 34.3. Two entries viz., SPH 1449 (23.2) and SPH 1501
(23.4) recorded the lowest incidence and were resistant.

Downy mildew: The mean incidence of Systemic infection was 16.6% varying from 6.3-
36% in the test entries. Three entries viz., SPV 1626(9.2%), SPV 1704 (8.8%) and SPV
1757 (9.9%) recorded the lowest incidence of downy mildew in the hot spot area of
Dharwad. Plant height was found to vary from 178-207 cm among all the test entries.
The tallest entries among the test lines were SPH1579 and SPV 1761 with a mean
height of 200 cm. These wo lines are good from the stand point of good fodder for Rabi
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sorghum. The incidence of rust varied from 2.62 to 4.33. Only one entry SPV 1761
recorded the lowest incidence of rust and is resistant to rust.

Initial varietal / hybrid trial: In IVHT trial one hybrid and 13 varieties were tested along
with 8 checks for charcoal rot and other diseases in deep soils of Karnataka and
Maharashtra.

Charcoal rot: The incidence of charcoal rot varied from 15% to 50%. Three entries viz.,
SPV 1802, SPV 1796 and SPV1799 recorded the lowest incidence of < 25% as against
the resistant check E36-1 (12.7%) and susceptible check CSV 8R (50%).

Lodging due to charcoal rot: Lodging varied from centre to centre, highest lodging was
found at Bijapur with LSI of 24.9%, followed by Dharwad (24.2%) and Parbhani (22.6%)
Four entries viz., SPV 1796, SPV 1798, SPV 1802 and SPV 1800 recorded a disease
incidence of <20%.

Days to 50% flowering: The days to 50% flowering varied from 69-80 days. Dharwad
recorded highest DTF (77), followed by Parbhani (75) and Solapur (69). Two entries viz.,
SPH 1601, and SPH 1800 flowered early in 70 days.

100 seed weight: Two entries viz., SPV 1796 and SPV 1800 recorded the highest 100
grain weight of >3.9 grams.

Number of nodes crossed: The mean number of nodes crossed by the pathogen varied
across locations from Parbhani (0.11) to Bijapur (1.83). Significant differences were not
observed among entries tested. However three entries viz., SPV 1802, SPV 1800 and
SPV 1796 (1.1) recorded the lowest mean number of nodes crossed

Lesion spread: The mean lesion length varied from Parbhani (1.18 cm) to Bijapur
(24.37cm) and Solapur (13.44cm). The lowest mean lesion spread was observed in
entries SPV 1802 (8.44 cm) followed by SPV 1803 (8.96cm), SPV 1800 (9.37cm) and
SPV 1799 (9.62cm). Maximum spread was found in check entry CSV 8R (23.98cm).

Senescence grade: The senescence grade varied from 1.0 -1.83 on 15 scale but
varietal differences could not be observed to draw any conclusion. To summarize, two
entries viz., SPV 1796 and SPV1 1802 were resistant to charcoal rot at all the locations
tested under deep soil condition as these entries recorded the lowest number of mean
number of nodes crossed by the pathogen (1.1), mean lesion spread (9.7cm), lowest
lodging percentage and charcoal rot incidence.

Chlorotic stripe stunt virus: The mean incidence of CSS virus at Solapur was 24.1%
ranging from 13% to 38%. Six entries viz., SPV 1805, SPV 1806, SPV 1795, SPH 1601,
SPV 1803 and SPV 1804 recorded <25% incidence and were resistant.

Downy mildew: The mean incidence of systemic infection was 15.0% which varied from
7.9-26.1% in the test entries. Varietal differences could not be evaluated because of non
significance and high levels of CV. Plant height was found to vary from 157-207 cm
among all the test entries. The tallest entries among the test lines were SPV 1795, SPV
1805 which are on par with M 35-1. These three lines are good from the stand point of
good fodder for Rabi sorghum. The incidence of rust varied from 2.0 to 4.0. Four
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entries viz., SPV 1802, SPV 1801, SPV 1796 and SPV 1808 were resistant to rust with
an incidence of <2.4 on 1-5 scale.

Charcoal rot resistant nursery: In CRRN 14 most promising charcoal rot resistant
entries were evaluated along with 3 checks for their reaction to charcoal rot under sick
plot conditions at four locations viz., Bijapur, Solapur, Dharwad and Parbhani. The
charcoal rot infested stubbles were ploughed down to the sick plot to maintain optimum
level of inoculum and five plants in each row were artificially inoculated with tooth picks
impregnated with Macrophomina phaseolina after flowering. The observations on
charcoal rot percentage, lodging due to charcoal rot, mean number of nodes crossed by
the pathogen and mean lesion length were recorded, analyzed and presented in Table
4.1.

Charcoal rot (%): High levels of sickness were maintained in the soils as indicated by
LSI of 30% at Bijapur. Of the 14 test entries seven entries viz., CRP7, CRP17, CRP-55,
CRP-58, CRP-67, BRJ 357 and BRJ 354 recorded lowest incidence of charcoal rot
(<25%) as against 12.6% in resistant check and 47% in susceptible check CSV-8R.

Lodging due to charcoal rot: Lodging due to charcoal rot was high in Bijapur (23.4%)
followed by Parbhani (21.1%). Among test entries, 10 entries viz., CRP-7, CRP-17,
CRP-19, CRP-47, CRP-49, CRP-55, CRP-58, CRP-59, CRP-67, BRJ 357, and BRJ 364
recorded <25% lodging due to charcoal rot. To summarize, eight entries viz., CRP-7,
CRP-17, CRP 47, BRJ 357, BRJ 364, CRP 49, CRP 55 and CRP58 were resistant to
charcoal rot at all the locations tested as these entries recorded the lowest number of
mean number of nodes crossed by the pathogen, mean lesion spread, lowest lodging
percentage and charcoal rot incidence.

Days to 50% flowering: Little variations were found on days to 50% flowering among the
centers. Of the entries tested three lines viz., CRP 43, BRJ 364 and CRP-55 flowered
early (71-72 days).

100 seed weight: The highest 100 seed weight was observed in entry BRJ 364 (49)
followed by CRP-47 (3.529) and BRJ 357(3.45Q)

Number of nodes crossed by the pathogen: The mean number of nodes crossed by the
pathogen varied from 1.31 to 1.88. The lowest number of nodes crossed by the
pathogen was observed in entries CRP-7(0.92), CRP-17 (1.31), and CRP 47 (1.31).

Length of spread: The mean lesion length varied from 7.7 to 19.3 cm. The lowest mean
length of spread was found in CRP-7 (7.5cm), BRJ 357 (9.8cm), and CRP 17 (10.8cm).

Senescence grade: of test entries varied from 1.0 -2.5. The lowest senescence grade
was found in CRP 7 (1.00), followed by CRP-47 and 9.

Rust: Severe incidence of rust was observed at Dharwad which varied from 2.0-5.0. Six
entries viz., CRP-58, CRP-59, CRP-67, CRP-68, BRJ-357 and BRJ 364 were resistant
with <2.5 incidence on 1-5 scale.

Chlorotic stripe stunt virus: The incidence of chlorite Stripe Stunt virus varied from 17.3-
35.5%. Three entries viz., CRP-68 (17.3%), CRP-17 (24.5%) and CRP 58 (27.7%)
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recorded the lowest incidence of chlorotic stripe stunt virus. Downy mildew incidence in
all the test lines was <25%, which varied from 4.1% (CRP-47) to 20.4% (CRP-17).
However, they are not statistically significant. All the entries except CRP-68 recorded
medium height of 170-200 cm.
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Centre

Details of Collaborators with addresses

Akola

Bijapur

Coimbatore

Dharwad:

Mauranipur:

Palem:

Pantnagar:

Parbhani:

Solapur:

Surat:

Udaipur:

ICRISAT

Dr.Ghorade, Plant Pathologist, Panjabrao Krishi Vidyapeeth, Akola-
Maharashtra state.-444 104

Dr. R.Hundekar, Assistant Pathologist, University of Agricultural Sciences,
Agricultural Research Station, Bijapur — 586 101, Karnataka. E-
mail:hundekarl@rediffmail.com

Dr. R.Velazazhan, Professor, Department of Plant Pathology, Tamil Nadu
Agricultural University, Coimbatore — 641 003, Tamil Nadu. E-mail:
velazhahan@hotmail.com

Dr. YD Narayana, Sorghum Pathologist, Main Sorghum Research Station,
UAS Dharwad -580 005, Karnataka. E-mail: narayanayd@hotmail.com

Dr. Chaurasia, Sorghum Pathologist, CS Azad University of Agriculture &
Technology, Mauranipur — 284 203. Uttar Pradesh

Dr. Mohd Khayyum, Asst. Research Officer (Plant Pathology), ANGRAU,
Regional Agricultural Research Station, Palem - 509 125, Mahaboobnagar
District, AP.

Dr. Yogendra Singh, Senior Research Officer, CAS in Plant Pathology, College
of Agricultural GB Pant University of Agriculture & Technology, PANTNAGAR
— 263 145. (Uttaranchal)

Dr. RB Solenkhe, Sorghum Pathologist, Marathwada Agricultural University,
Parbhani - 413 722, Maharashtra

Dr.Prabhakar / Dr.T.G.Nageshwar Rao, Senior Scientist & Pathologist,
National Research Centre for Sorghum, Hyderabad— 500 030. E-
mail:prabhakar@nrcsorghum. res.in.

Sorghum Pathologist, Main Sorghum Research Station, SURAT — 397 007,
Gujarat. E-mail: suratsorghum@rediffmail.com

Dr. Kusum Mathur, Sorghum Pathologist, Rajasthan College of Agriculture,
Maharana Pratap University of Agriculture & Technology, Udaipur — 313 001.
Rajasthan. E-mail: kusummathur@rediffmail.com

Dr. R.P. Thakur, Principal Scientist, Sorghum Pathology, ICRISAT,
Patancheru, Andhra Pradesh, India. (ICAR-ICRISAT Collaborative Projects)
r.thakur@cgirar.org
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Performance of centres — Kharif 2006-07

Centers Dis. | AVHT- | AVHT- | AVHT | IVT | IHT | DPAVHT | DPIVT | PLT | SGMRS
Sit | Il I N
Coimbatore * * * * * * * *
Dharwad * * * * * * * *
Mauranipur * * * * * * * NA
Palem * * * * * * * *
Pantnagar * * * * * * * NA
Parbhani NR * * * * * * *
Akola * * * * * * NA NA
Surat NR NR NR NR NR NR NR NA NA
Udaipur * * * * * * * NA
Reported; NR= Not reported; NA= Not allotted
Performance of centres —Rabi 2006-07
Centers Dis. Sit | AVHT(SC) IVHT(DS) IVHT | CRRN
Bijapur NR * * * *
Dharwad NR * * * *
Parbhani NR * * * *
Solapur NR * * * *
Reported; NR= Not reported; NA= Not allotted
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Annexure |: Pedigrees and agronomic traits of 50 entries of SGMRSN-2006

Entry Pedigree Agronomic traits®
Panicle Glumes Glumes Grain Grain
AICSIP entries: type color cov (%) color hardness
(kg™ seed)®
GM1 GMRP-18 SL R 33 W 7.3
GM 2 GMRP-82 SL R 25 W 8.0
GM 3 GMRP-83 SL R 75 W 5.7
GM 4 SR-367 SL R 25 W 11.2
GM 5 SR-1768 SL R 25 W 6.5
GM 6 SR-2102 SL R 25 W 6.9
GM7 GSSV-236 SL R 58 W 7.9
GM 8 MASS 321 x RSCN 2103 SC R 25 W 9.0
GM 9 27A2 x RSCN 2105 SL R 25 W 9.2
GM 10 301A2 x RSCN 2105 SL R 58 W 6.2
GM 11 RS 179 A2 x RSCN 2118 SC R 25 W 10.6
GM 12 SRF 156-2 L W 50 W 8.3
ICRISAT entries:
ICSB 353 (ICSB 11 x IS 2815)-2-1-2-1-2 SL R 25 W 7.1
ICSB 355 (ICSB 11 x IS 2815)-12-1-1 SC B 25 R 4.4
ICSB 369 (ICSB 11 x IS 2815)-30-1-3-1-1 SL R 25 W 5.8
ICSB 371 (ICSB 11 x IS 2815)-32-1-1-3-2-2 SC R 25 R 6.5
ICSB 376 (ICSB 11 x IS 2815)-43-1-2-1 SC R 25 R 5.4
ICSB 377 (ICSB 11 x IS 2815)-48-1-1 SL R 25 R 5.3
ICSB 383 (ICSB 17 x IS 10646)-5-1-2 SC R 25 R 5.1
ICSB 388 (ICSB 37 x IS 21599)-4-1-3-2-1-2 SC R 33 R 6.2
ICSB 395 (ICSB 37 x IS 10475B)-11-1-1-2 SL R 25 R 8.7
ICSB 378 (ICSB 11 x IS 2815)-53-1-2 SC R 42 R 6.7
SGMR 3-3-5 (ICSB 306 x GM 973303)-27-1-1-4-1-1-3-5 | SC R 33 W 7.6
SGMR 10-5-8 (ICSB 383 x ICSB 101)-2-1-1-1-1-1-5-8 SL R 25 W 5.4
SGMR 11-5-8 (ICSB 383 x ICSB 101)-2-1-1-1-2-1-5-8 SL R 25 R 5.3
SGMR 12-3-1 ICSP-B Population-5-1-1-1-1-1-3-1 SL R 25 R 6.5
SGMR 13-9-3 ICSP-B Population-5-1-1-1-2-1-9-3 SL R 33 R 8.8
SGMR 23-10-1 (IS 8614 x ICSB 293)-2-1-1-1-4-1-10-1 SL R 33 R 5.5
SGMR 24-3-10 (IS 8614 x ICSB 293)-2-1-1-1-5-1-3-10 SL R 25 R 7.1
ICSB 355-1-10 (ICSB 11 x IS 2815)12-1-1-1-10 SC R 25 R 3.3
ICSB 370-2-10 (ICSB 11 x IS 2815)-30-1-3-3-2-2-10 SL R 25 R 4.3
ICSB 383-1-9 (ICSB 17 x IS 10646)-5-1-2-1-9 SC R 25 B 4.5
ICSB 391-6-8 (ICSB 37 x IS 10475B)-2-2-1-2-1-1-6-8 SL R 25 R 6.2
ICSB 393-7-1 (ICSB 37 x IS 10475B)-4-3-2-1-2-7-1 SL R 58 R 8.5
ICSB 401-4-2 (ICSB 42 x IS 23585)1-2-2-2-2-4-2 SL B 25 B 34
ICSB 402-8-1 (ICSB 42 x IS 23585)1-7-1-1-1-8-1 SL B 25 R 54
ICSB 403-4-1 (ICSB 42 x IS 23585)1-7-1-2-2-4-1 SL R 25 B 4.5
SGMR 33-1-8-3-2 (ICSB 17 x IS 10646)-5-1-2-1-8-3-2 SC R 25 R 3.2
B 58586-2-2-1 B 58586-2-2-1 L W 100 W 6.2
ICSB 370-1-59 (ICSB 11 x IS 2815)-30-1-3-3-2-1-5-9 SC R 25 R 4.0
ICSB 385-7-1-9 (ICSB 17 x IS 21599)-14-1-2-3-2-7-1-9 SC R 25 R 4.2
ICSB 391-1-5-10 (ICSB 37 x IS 10475B)-2-2-1-2-1-1-5-10 SC R 25 R 8.7
SGMR 17-1-2-1 (ICSB 392 x SP 1792-1)-4-1-1-1-1-1-2-1 SC R 25 R 6.3
ICSR 89058-10-4 (PS 21143 x E 35-1)-2-2-2-3-1-1-1-10-4 SC W 25 W 6.3
GD 65055-1-4 GD 65055-1-4 SL B 25 R 4.8
Checks:
PVK 801 - MR - SL R 25 W 7.8
IS 14384 - R - L BL 75 R 10.7
IS 25017- R - SL R 33 W 12.4
SPV104-S - SC R 25 W 3.1
BukY-S - L B 25 W 6.2
®Recorded at Patancheru. R=resistant, MR=M oderately resistant, S=susceptible; Panicle type: C=Compact, SC=Semi
compact, SL=Semi-loose; L=Loose; Glume/grain color: B=Brown, BL=Black; R=Red; W=White.
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Annexure II: Agronomic traits® of 50 SGMRSN-2006 entries at five locations
during the 2006 rainy season

Days to 50% flowering Plant height (cm)

Entry CBR | DAD | PAR | PAT | Mean | CBR | DAD | PAR | PAT [ Mean
AICSIP entries:
GM 1 70 76 69 | 69 71 173 173 103 | 225 169
GM 2 67 77 70 | 66 70 147 131 130 [ 175 146
GM 3 71 80 74 | 72 74 199 185 140 | 300 206
GM 4 73 79 78 |81 78 140 141 137 | 193 153
GM 5 72 84 71 | 73 75 166 163 125 | 253 177
GM 6 68 77 72 |71 72 159 147 187 | 230 181
GM 7 70 75 71 |11 72 189 171 123 | 260 186
GM 8 66 73 68 | 74 70 150 158 130 [ 267 176
GM 9 72 85 72 |71 75 159 161 108 | 243 168
GM 10 71 85 71 | 69 74 183 175 83 | 277 180
GM 11 69 76 68 | 73 72 148 154 200 | 230 183
GM 12 70 80 72 |77 75 207 193 129 [ 327 214
ICRISAT entries:
ICSB 353 62 75 65 | 59 65 170 156 127 | 183 159
ICSB 355 59 73 66 | 58 64 133 131 90 | 155 127
ICSB 369 64 75 65 | 60 66 139 143 112 | 178 143
ICSB 371 57 73 73 | 52 64 146 141 130 | 160 144
ICSB 376 63 72 69 | 58 66 180 159 131 [ 177 162
ICSB 377 56 73 74 | 57 65 147 140 113 | 153 138
ICSB 383 63 85 71 | 69 72 182 161 162 | 228 183
ICSB 388 58 73 72 | 59 66 186 167 128 | 208 172
ICSB 395 66 82 70 | 68 72 147 129 108 | 170 139
ICSB 378 68 84 70 | 69 73 124 116 162 | 145 137
SGMR 3-3-5 71 77 70 |74 73 193 162 150 | 225 183
SGMR 10-5-8 75 80 70 | 74 75 169 157 150 | 233 177
SGMR 11-5-8 75 82 72 | 74 76 169 143 145 [ 217 169
SGMR 12-3-1 64 78 72 | 72 72 168 166 95 | 237 167
SGMR 13-9-3 75 84 71 | 74 76 171 155 95 | 235 164
SGMR 23-10-1 76 82 71 |72 75 200 181 143 | 217 185
SGMR 24-3-10 71 79 72 | 70 73 159 140 120 | 207 157
ICSB 355-1-10 62 72 74 | 58 67 137 131 115 | 155 135
ICSB 370-2-10 56 73 71 | 53 63 149 141 110 | 163 141
ICSB 383-1-9 68 84 - 72 75 179 164 - 237 193
ICSB 391-6-8 58 73 72 | 60 66 156 145 108 | 180 147
ICSB 393-7-1 68 75 78 | 63 71 174 158 102 | 202 159
ICSB 401-4-2 69 86 71 [ 69 74 161 159 115 | 203 160
ICSB 402-8-1 65 74 72 | 60 68 138 131 108 [ 157 134
ICSB 403-4-1 67 82 71 | 66 72 144 146 135 | 165 148
SGMR 33-1-8-3-2 66 83 70 [ 70 72 168 159 115 [ 227 167
B 58586-2-2-1 70 77 71 | 67 71 234 184 187 | 277 221
ICSB 370-1-5-9 57 73 74 | 52 64 139 136 108 | 167 138
ICSB 385-7-1-9 59 73 72 | 60 66 126 139 130 [ 153 137
ICSB 391-1-5-10 62 75 73 | 64 69 146 150 140 | 188 156
SGMR 17-1-2-1 73 86 69 | 69 74 159 166 140 | 240 176
ICSR 89058-10-4 68 82 70 | 68 72 150 161 110 [ 185 152
GD 65055-1-4 68 80 76 | 75 75 178 153 125 | 235 173
Checks:
PVK 801 - MR 68 80 76 | 69 73 159 160 148 | 203 168
IS 14384 - R 68 80 75 | 72 74 224 193 205 | 297 230
IS 25017- R 61 75 61 | 82 70 239 192 145 | 323 225
SPV 104 - S 62 81 73 | 68 71 147 141 108 | 193 147
Bulk Y-S 51 71 69 | 48 60 128 112 70 | 133 111
Mean 66 78 71 | 67 71 165 154 128 [ 212 165
SE (m)+ 1.1 12 14 |07 1.1 8.1 4.2 13.2 | 9.4 8.7
LSD (P<0.05) 3.0 41 [ 21 3.2 226 | 118 | 374 [ 2656 [ 246

“Mean of 3 replications. CBR Coimbatore; DAD=Dharwad; PAR=Parbhani and PAT=Patancheru.
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Annexure 3: Panicle grain mold rating (PGMR) at physiological maturity and
threshed grain mold rating (TGMR) of 50 SGMRSN-2006 entries at five locations

Grain mold reaction (on 1-5 scale) *

PGMR TGMR Overall
Entry CBR DAD PAR PAL PAT Mean CBR DAD PAR PAL PAT Mean mean”
AICSIP entries:
GM1 3.2 2.2 1.2 15 4.7 2.6 4.3 2.0 3.0 1.3 4.7 3.1 2.8
GM 2 3.2 25 1.3 1.9 4.9 2.8 4.7 2.3 2.3 2.0 5.0 3.3 3.0
GM 3 1.6 1.0 1.0 15 3.2 1.7 2.7 1.0 3.0 1.0 3.7 2.3 2.0
GM 4 3.7 2.2 1.1 3.2 2.0 2.4 4.7 2.3 2.3 4.0 2.3 3.1 2.8
GM5 3.8 2.3 1.0 2.8 4.6 2.9 4.3 2.3 4.0 2.7 5.0 3.7 3.3
GM 6 3.1 25 13 2.1 5.0 2.8 4.3 2.7 4.3 2.3 5.0 3.7 3.3
GM 7 2.3 2.2 1.0 2.7 4.9 2.6 4.0 2.3 3.0 3.0 5.0 3.5 3.0
GM 8 4.2 2.0 1.0 15 5.0 2.7 5.0 2.0 4.0 1.3 5.0 3.5 3.1
GM 9 3.5 2.4 1.3 2.1 4.2 2.7 4.3 2.3 3.5 3.0 4.3 3.5 3.1
GM 10 2.9 2.2 1.3 1.7 5.0 2.6 4.0 2.3 2.7 2.0 5.0 3.2 2.9
GM 11 3.3 2.4 1.0 2.1 4.2 2.6 4.0 2.3 2.0 2.0 4.0 2.9 2.7
GM 12 3.0 1.8 1.0 2.6 4.2 25 4.3 2.0 3.0 3.0 4.0 3.3 2.9
ICRISAT entries:
ICSB 353 2.8 1.8 14 1.3 4.3 2.3 4.7 2.0 3.3 1.0 5.0 3.2 2.8
ICSB 355 1.7 1.1 1.0 1.4 2.1 15 2.0 1.0 2.0 1.3 2.0 1.7 1.6
ICSB 369 4.5 3.3 1.0 1.3 5.0 3.0 5.0 3.3 2.7 1.0 5.0 3.4 3.2
ICSB 371 2.0 1.1 1.3 2.2 3.5 2.0 2.7 1.0 3.0 2.3 3.3 25 2.2
ICSB 376 2.3 1.0 1.3 1.8 2.2 1.7 2.3 1.0 3.0 2.0 2.7 2.2 2.0
ICSB 377 1.2 11 1.0 1.7 1.3 13 1.7 1.0 2.0 1.3 2.0 1.6 1.4
ICSB 383 1.1 1.2 1.0 2.3 2.0 15 1.7 1.0 2.0 2.7 2.0 1.9 1.7
ICSB 388 2.8 11 1.0 1.9 2.1 1.8 3.0 1.0 25 2.0 2.0 2.1 1.9
ICSB 395 25 1.1 1.0 3.7 2.3 2.1 2.3 1.0 3.0 4.3 2.3 2.6 2.4
ICSB 378 1.8 1.1 2.0 3.7 2.0 2.1 2.3 1.0 3.5 4.0 2.0 2.6 2.3
SGMR 3-3-5 3.1 3.6 2.0 3.0 5.0 3.3 3.3 3.7 3.0 3.0 5.0 3.6 35
SGMR 10-5-8 3.2 2.1 2.0 3.2 4.6 3.0 2.7 2.0 2.0 2.0 4.7 2.7 2.9
SGMR 11-5-8 3.5 1.6 2.0 3.0 3.7 2.8 3.0 17 2.0 3.0 3.7 2.7 2.7
SGMR 12-3-1 2.5 1.1 1.0 3.0 4.4 2.4 2.7 1.0 3.3 3.7 4.7 3.1 2.7
SGMR 13-9-3 2.3 1.2 1.0 5.0 3.3 2.6 2.3 1.0 2.0 5.0 3.3 2.7 2.6
SGMR 23-10-1 2.7 1.2 1.3 3.3 2.0 2.1 2.3 1.3 2.5 3.0 2.0 2.2 2.2
SGMR 24-3-10 1.2 1.0 1.0 4.8 2.3 2.1 1.7 1.0 3.0 5.0 2.0 25 2.3
ICSB 355-1-10 2.2 1.0 1.0 3.3 2.3 2.0 2.0 1.0 3.0 4.0 2.7 25 2.3
ICSB 370-2-10 3.3 1.0 1.0 3.6 3.7 25 3.3 1.0 2.0 4.0 4.0 2.9 2.7
ICSB 383-1-9 1.8 1.0 -° 4.1 2.0 2.2 2.0 1.0 - 4.7 2.0 2.4 2.3
ICSB 391-6-8 2.3 1.0 1.0 2.9 4.9 2.4 3.0 1.0 3.0 3.0 5.0 3.0 2.7
ICSB 393-7-1 2.0 1.0 1.0 2.4 2.8 1.8 2.0 1.0 2.0 2.3 3.0 2.1 2.0
ICSB 401-4-2 2.0 1.0 1.0 3.5 2.0 1.9 2.0 1.0 25 3.5 2.0 2.2 2.1
ICSB 402-8-1 2.8 1.0 1.0 3.7 2.4 2.2 2.3 1.0 25 4.3 2.3 25 2.3
ICSB 403-4-1 3.2 1.0 1.0 1.9 2.0 1.8 2.0 1.0 2.0 2.0 2.0 1.8 1.8
SGMR 33-1-83-2 15 1.0 1.0 3.3 2.0 1.8 2.0 1.0 3.0 3.3 2.0 2.3 2.0
B 58586-2-2-1 2.7 14 1.0 3.0 4.2 25 2.7 1.7 2.3 3.0 4.7 2.9 2.7
ICSB 370-1-5-9 25 1.0 1.0 2.3 3.5 2.1 2.3 1.0 3.0 2.7 4.0 2.6 2.3
ICSB 385-7-1-9 2.3 1.0 1.3 3.3 3.2 2.2 2.7 1.0 2.3 3.7 3.0 2.5 2.4
ICSB 391-1-5-10 2.7 1.0 1.0 3.3 4.1 2.4 3.0 1.0 2.7 2.0 4.0 25 2.5
SGMR 17-1-2-1 2.6 1.1 2.0 3.7 4.1 2.7 2.3 1.0 3.0 4.0 4.0 2.9 2.8
ICSR 89058-10-4 3.5 2.2 1.2 2.8 4.9 2.9 4.3 2.0 3.3 3.3 5.0 3.6 3.3
GD 65055-1-4 2.8 1.0 15 2.5 4.3 2.4 3.0 1.0 25 3.0 4.3 2.8 2.6
Checks:
PVK 801 - MR 4.0 2.0 2.0 2.9 5.0 3.2 4.7 2.0 4.3 3.7 5.0 3.9 3.6
IS 14384 - R 1.0 1.0 1.0 1.2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
IS 25017- R 2.8 15 1.0 3.7 2.0 2.2 3.7 1.7 2.0 2.7 2.0 2.4 2.3
SPV104-S 5.0 4.4 1.9 4.5 5.0 4.2 5.0 4.7 5.0 5.0 5.0 4.9 4.6
BulkY-S 5.0 4.6 2.0 4.7 4.6 4.2 5.0 5.0 5.0 5.0 5.0 5.0 4.6
Mean 2.7 1.7 1.2 2.8 3.5 2.4 3.1 1.7 2.8 2.9 3.6 2.8 2.6
SE (m)+ 0.36 0.19 0.17 0.39 | 0.14 0.25 0.33 0.20 0.30 0.40 | 0.18 0.28 0.27
LSD (P<0.05) 1.02 0.52 0.49 1.1 0.40 0.71 0.93 0.56 0.86 1.1 0.51 0.79 0.75
CV (%) 22.9 19.5 24.2 243 | 71 19.6 18.3 20.8 18.8 240 | 8.8 18.1 18.9
No of resistant 11 32 45 12 9 11 8 35 10 15 11 4 9
entries with =2.0

“Mean of 3 replications, 10 panicles/replication at each location. CBR=Coimbatore; DAD=Dharwad,;
PAR=Parbhani; PAL=Palem and PAT=Patancheru. bMean of PGMR and TGMR. cData not pr
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Annexure IV: Evaluation of sorghum varieties and hybrids
for downy mildew at Dharwad

Entry SDM(%) Parent/hybrid SDM(%)

DSH-3 73.33 | SB401B 44.67
CSH-16 0 [ 296B 63.39
SPV-1600 15.07 | 296BX M6B 94.64
DSV-6 12.38 | SB-101A X 296B XM6 80.65
DSV-3 18.66 | SB101B X 296B 47.66
DSV-1 11.46 | SB501A X( SB101B X 296B) 55.91
SSV-84 12.34 | 296B X M-6B 89.39
SVD9607 28.04 | SB401A X 296B X M6) 87.63
SSV-84 8.57 | SB730B 74.11
SVvD-0101 23.05 | 27B 6.06
SVD-0104 28.41 | AKMS14B 3.33
SVD0105 38.5 [ SB401B 43.47
SVvD0202 26.04 | C43 21.35
SvD0101 7.92 | 27A 12.46
SVD-0103 5| AKMS14A 8.57
SVD0104 15.53 | SB401A 1.94
SVvD0302 5.24 | DNB-1 32.93
SVD0301 4.55 | DNA-1 5
CS3541 0 [ DNA-4 3.33
SPV-1328 0 [ DNB-4 2.67
BILAHONGAL 3.95 | DNA-5 1.82
CSV-15 9.72 [ DNB-5 4.21
CSV-13 16.18 | AKMS-14B 4.63
DSV-3 11.11 | SB401B 6.06
DSV-1 1.32 | SB7001 21.35
SPV1600 13.33 | ICSB-18 34.09
DSV-6 1.88 | ICS-A-18 27.78
ICS-B-19 10.94

ICS-A 19 7.5

SB358B 23.21

SB358A 17

C-43 1.45

AKR150 8

27B 25
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