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Executive summary

1. Sorghum pest scenario in different states

a) Tamil Nadu: Low infestation (< 7%) of shoot fly was observed. Stem borer
infestation was moderate to high (15-45%). The late sown crop of improved
varieties in Coimbatore, Salem, Namakal and Dharmapuri districts suffered
moisture stress.

b) Andhra Pradesh: Seven fields were surveyed for sorghum pests in
Mahaboobnagar district. Mostly sole crop (60%) and intercrop with pigeonpea
was observed. The shoot fly infestation was moderate and damage ranged
from 20-30%. The stem borer infestation was high (15-40%). Head bug
damage was high up to 7 (in the scale of 1-9).

¢) Karnataka: At Dharwad and around, the incidence of shoot fly ranged from
15.5 to 59.5 % dead heart with mean of 25.89% deadheart. The per cent
damage due to stem borer ranged from 6.00 to 19.50% with an average of
12.50%. The population of armyworm was 0.85 per plant, head bug and ear
midge was negligible during the cropping season. The incidence of ear head
caterpillars viz., Helicoverpa armigera and Stenochroia elongella were
moderate to high ranging from 2.25 to 6.50 larvae per plant with an average
of 3.50 larvae per plant. In Bijapur districts, shoot fly was low.

d) Maharashtra: Ten farmer fields in Parbhani district were surveyed. There
was generally moderate incidence of shoot fly in range of 25 — 40% DH. The
infestation due to stem borer was moderate (15%) in some of the farms. Seven
farms in Akola, three farms in Washim and two farms in Buldhana districts
were surveyed for pest infestation. This year the shoot fly infestation was up
to 30% in some of the farms. The stem borer infestation was 10%. The
incidences of sucking pests (shoot bug and aphids) were noticed but at low
level (up to 5%).

e) Madhya Pradesh: Pest survey was conducted in six districts. The sole crop
was attacked by shoot fly (30-50%), stem borer (15-20%). Bunchy top was
observed about 20%. Aphid infestation was observed in traces (<3%). Among
the ear head pests, Calocoris angustatus and Nazara viridula was noticed
(30-40%) with population of 3-5 bugs per ear head. The panicle head worm
and Helicoverpa armigera infested up to 10-15 % of crop.

f) Gujarat: In Deesa district, there was heavy incidence of midge up to 60% in
some of the farms. In Surat, there was heavy rainfall and most of the crop has
been damaged due to heavy rains. The early sown crop has been vitiated in
most of the farms due to heavy flood. However, in late sown crop, some of the
farms have shown moderate shoot fly incidence in local cultivar (24.7 to 47.7
%). The infestation due to stem borer was low to moderate (8.2 to 32.5 %).
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g) Rajasthan: Survey for sorghum pest incidence was carried out in Udaipur
district. The incidence of shoot fly (15-20% DH), stem borer (3-5 % DH), head
bug (56%) and shoot bug (6-7 %) was observed. There were sporadic incidences
of army worm, hairy caterpillar and grasshopper. Earhead bug infestation
was medium to heavy infestation (5-27 nymphs/panicle).

2. Promising entries with less susceptibility to key pests of grain and dual-
purpose sorghum from different trials, Kharif- 2010 (Location: 7)

Trial Shoot fly Stem borer Midge Head bug
(<45% DH) (<15% DH) (1 rating) (1-2 rating)
AVHT (GS) | IS 2312, 1S 2205, IS 18551 | SPH 1637 SPH 1641, IS 2312, SPV 462, IS
2205
IVT (GS) IS 2312, 1S 2205, 1S 18551 | 1S 2312, 1S 2205, | SPV 462, LC, IS 18551, IS 2205, | SPV 2082
IS 18551 IS 2312
[HT (GS) IS 2312, IS 2205, 1S 18551 | SPH 1674, SPH SPH 1673, SPH 1674, SPH SPH 1674, SPH 1677,
1626, SPH 1677, 1675, SPH 1677, SPH 1678, SPH 1678, SPH 1681,
SPH 1678, SPH SPH 1681, SPH 1683, SPH SPH 1684, SPH 1685,
1684 1685, SPH 1686, SPH 1688, IS 2312
CSH 16
IAVHT (DP) | CSV 21F, IS 2312, 1S 2205, | SPV 2060, LC,IS | SPV 1872, SPV 2017, CSV 23, | SPV 1871, SPV 2018,
IS 18551 2312,1S 2205,1S | CSH 16, IS 18551, IS 2312, IS IS 18551, IS 2312, IS
18551 2205 2205
IAVT SPV 2059, CSV 21F, SPV | IS 2205, IS 18551 | SPV 2006, SPV 2059, LC, IS SPV 2005, SPV
(SC) 2056, SPV 2057, IS 2312, 2312, 1S 2205, IS 18551 2006,LC, 1S2312,1S
IS 2205, IS 18551 2205, IS 18551
IAVHT SPV 2053, SPV 2054, SSG | IS 2312, IS 2205 IS 2312, IS 2205, IS 18551 IS 2312, IS 2205, IS
(MC) 59-3, IS 2312, IS 2205, IS 18551, LC
18551
IAVHT (SS) | SPSSV 39, SPH 1670, SPV | IS 2312,1S 2205, | SPSSV 41, SPH 1671, SPV SPV 2072
2069, SPV 2072, CSV IS 18551 2071, SPV 2072, L
19SS, IS 2312, IS 2205, IS
18551
SFN Selected (< 40.5% DH at 28 DAE) and on par with resistant check (IS 18551)

NRCSFRO7-4-27B x IS 2122, NRCSFR07-5-27B x IS 2122, NRCSFR08-3- C 43 x IS 18551, NRCSFR 09-2-296
B x 1S 18551, NRCSFR 09-3 (296 B x IS 2122) x (296 B x IS 18551), SUENT 24, SUENT 26

3. Validation of IPM modules for shoot pests

Palem

An IPM module was evaluated at Palem centre only. The sole sorghum grown
with seed treatment of Thiamethoxam @ 3g/kg seed and followed by a spray of
endosulfan 35 EC @ 0.07% at 45 DAE was recorded lowest shoot fly, stem borer
damage and maximum grain yield. Intercropping sorghum with redgram with
seed treatment of Thiomethoxam (Cruiser) @ 3g/kg of seeds, followed by an
application of enosulfan (0.07%) or NSKE (5%) at 30 and 45 DAE reduced shoot
fly and stem borer damage significantly and was found cost effective as well.
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Evaluation of sorghum experimental varieties and hybrids for
resistance to key pests- Kharif (rainy) season, 2010

Detailed report

Pest survey & surveillance & seasonal abundance (Seven locations)

Tamil Nadu: Low infestation (< 7%) of shoot fly was observed. Stem borer infestation was moderate to high
(10-25%). The late sown crop of improved varieties in Coimbatore, Salem, Namakal and Dharmapuri
districts suffered moisture stress. The late sown crop of improved varieties in Coimbatore, Salem, Namakal
and Dharmapuri districts suffered moisture stress. The long duration Kharif sorghum sown during July,
August, is showing nutrient deficiency symptoms top dressing of nitrogen @ 40 kg /ha is recommended
before the onset of north east monsoon

Andhra Pradesh: Seven fields (Boyapur, Karkonda, Desi ltikyala, Sandhuvatla, Mahadevpet, Mamaipally),
were surveyed for sorghum pests in Mahaboobnagar district. Mostly sole crop (60%) and intercrop with
pigeonpea was observed. The shoot fly eggs were highest in Karkonda (20 eggs/5 plants. The shoot fly
infestation was moderate to high and damage ranged from 30-50%. This year the stem borer infestation was
high (15-40%). The highest stem borer dead hearts was noticed in Desi ltikyala village (40%). Head panicle
damage due to head bug was high up to 7 (in the scale of 1-9). There was no incidence midge however the
aphid damage was sporadic but at low level). There was low to moderate incidence of head bugs (18.1
bugs/5 panicles), the damage ranged from 10 — 28 bugs/ 5 plants.

Karnataka: Moderate to heavy rains were received throughout Karnataka in general. In Dharwad region,
mostly hybrids/varieties were grown (CSH 14, 16, MSH 51, AM 251, BIO 504, PRO 8384, JKSH 22, MLSH
296, and NSH 27). The incidence of shoot fly ranged from 15.50 to 59.49 % dead heart with mean of
25.89% deadheart. The per cent damage due to stem borer ranged from 6.00 to 19.50% with an average of
12.50%. The population of armyworm was 0.85 per plant, head bug and ear midge was negligible during the
cropping season. The incidence of earhead caterpillar's viz., Helicoverpa armigera and Stenochroia
elongella were moderate to high ranging from2.25 to 6.50 larvae per plant with an average of 3.50 larvae per
plant. In Bijapur districts, shoot fly was moderate and severe in late sown sorghum. In Bijapur districts, shoot
fly was low to moderate (<15%). There was heavy attack of shoot bug in Rabi sorghum and as a result
severe incidence of stripe virus was observed.

Maharashtra: Ten farmer fields (Dharmpuri, Takali, Zari, Kok, Bori, Nandapur, Chandaj, Khofi, Daithna, and
Taroda) in Parbhani district were surveyed. The varieties/hybrids (JK 22, Mahyco, CSH 16, PVK 809,
Mahindra, and CHS 9) were mostly found in cultivations in the farmers fields. The sowing was done during
second to third week of June. There was moderate incidence of shoot fly in range of 25 — 40% DH. The
infestation due to stem borer was moderate (10%) in some of the farms However low incidences shoot bug
(<5% damage) and head bug (2.5 on scale of 1-9) was noticed. There was low infestation of sugarcane
aphids and medium incidences of army worms. Seven farms in Akola, three farms in Washim and two farms
in Buldhana districts were surveyed for pest infestation Mainly, CSH 14, 296, CSH 16, SPV 669 and CSV 15
sorghum hybrids and varieties were grown.This year the shoot fly infestation was up to 30% in some of the
farms. The stem borer infestation was 10%. The incidences of sucking pests (shoot bug and aphids) were
noticed but at low level (up to 5%).

Madhya Pradesh: Pest survey was conducted in Indore, Dewas, Dhar, Jhabua, Shajapur and Ujjain
districts. There was timely planting of sorghum in the farmers’ field. Attack of shoot fly was noticed up to 30-
50 percent .The sorghum crop was attacked by stem borer up to 15-20 percent In the later stage of crop
due to attack of stem borer, bunchy top was observed in 15-20 percent crop plants. Aphid infestation was
observed in traces. Among the ear head pests, Calocoris angustatus and Nazara viridula was noticed (30-
40%) with population of 3-5 bugs per ear head. The panicle head worm and Helicoverpa armigera infested
up to 10-15 % of crop.
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Guijarat: In Deesa district, there was heavy incidence of midge (Stenodiplosis sorghicola Coq) up to 60% in
some of the farms. The moderate incidence of shoot fly (20-30 %) and low incidence of stem borer (<12%)
was recorded. In Surat, there was heavy rainfall and most of the crop has been damaged due to heavy
rains. The early sown crop has been vitiated in most of the farms due to heavy flood. However, in late sown
crop, some of the farms have shown moderate shoot fly incidence in local cultivar (24.7 to 47.7 %). The
infestation due to stem borer was low to moderate (8.2 to 32.5 %). There was low incidences of midge, head
bug and shoot bug in Surat district.

Rajasthan: Survey for sorghum pest incidence was carried at three locations in two districts (Jeetaval in
Chittorgarh and Changedi and Nawania in Udiaupur distrisct). Mostly improved varieties viz; SPV 1616, SPV
1685, and CSV 15 were planted. All the crops were grown in as sole crop. The incidence of shoot fly (5-
18% DH), stem borer (7-10 % DH), head bug (5%) and shoot bug (6-7 %) was observed. There were
sporadic incidences of army worm, hairy caterpillar and grasshopper. No plant protection measures were

undertaken except at Jeevtal where 2 % methyl parathion dust was used at 45 DAE against pests.

Summary of pest situation in sorghum growing states-kharif-2010

State Shoot fly Stem Aphid Shoot Head bugs/ Other pests
(%) borer (%) (%) bug (%) earhead /Remarks
Tamil Nadu <7 15-45 0 0 0 The late rains affect the crop condition
Andhra 20-30 15-40 13-22 0 0 Army worms with <5% damage in some
Pradesh parts
Karnataka 15-60 6-20 0 <3% 1.0 H. armigera and Stenochroia elongella
were low (3.5 larvae /plant
Maharashtra 10-40 10-15 5-10 <5% 0 3% midge damage in Vidarbha region in
late sown crop
Madhya 30-50 15-20 3% 0 3-5 Bunchy top 20%, Helicoverpa <15%
Pradesh
Gujarat 23-47 8-32 0 0 0 60% incidence of midge in Deesa district
Rajasthan 5-18 7-10 0 6-7 5 Grasshoppers damage10%
Haryana 5 18-46 0 0 0 Stem borer was predominant pest, Pyrilla
damage < 5%
Incidences of key pests in Sorghum Kh 2010
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II. Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines
for resistance to key insect pests

Three grain sorghum trials viz. AVHT, IVT and IHT were conducted across the zones for evaluating resistance to
key pests. Total 37 test entries were subjected to evaluate for resistance against shoot fly, stem borer and
midge. It is to note that Dharwad, Parbhani, Indore and Surat center planted the material at two times in view to
optimize the incidence of stem borer (Early planting) and shoot fly (late planting) respectively. Fish meal was
applied in late planted trials to attract shoot fly and to ensure desirable and uniform infestation. The early planted
trials were conducted under natural conditions. Due care was taken to conduct AICSIP trials at hot spot locations
for respective pests.

Promising entries with less susceptibility to key pests of grain and dual-purpose sorghum from different
trials, Kharif- 2010 (Location: 7)

Trial Shoot fly Stem borer Midge Head bug
(<45% DH) (<15% DH) (1 rating) (1-2 rating)
AVHT (GS) | IS 2312, 1S 2205, IS 18551 | SPH 1637 SPH 1641, IS 2312, SPV 462, IS
2205
IVT (GS) IS 2312, IS 2205, IS 18551 | 1S 2312, 1S 2205,1S | SPV 462, LC, IS 18551, IS 2205, | SPV 2082
18551 IS 2312
[HT (GS) IS 2312, IS 2205, IS 18551 | SPH 1674, SPH SPH 1673, SPH 1674, SPH SPH 1674, SPH 1677,
1626, SPH 1677, 1675, SPH 1677, SPH 1678, SPH 1678, SPH 1681,
SPH 1678, SPH SPH 1681, SPH 1683, SPH SPH 1684, SPH 1685,
1684 1685, SPH 1686, SPH 1688, IS 2312
CSH 16
IAVHT CSH 16, IS 2312, 1S 2205, | LC, IS 2312, 1S 2205, | SPH 1673, SPH 1679, CSH 23, | SPH 1675, SPH 1680,
(DP) IS 18551 IS 18551 LC, 1S 18551, 1S 2312,1S 2205 | IS 18551, IS 2312, IS
2205
IAVT SPV 2059, CSV 21F, SPV | IS 2205, IS 18551 SPV 2006, SPV 2059, LC, IS SPV 2005, SPV
(SC) 2056, SPV 2057, IS 2312, 2312, 1S 2205, IS 18551 2006,LC, 1S2312,1S
IS 2205, IS 18551 2205, IS 18551
IAVHT SPV 2053, SPV 2054, SSG | IS 2312, IS 2205 IS 2312, IS 2205, IS 18551 IS 2312, 1S 2205, IS
(MC) 59-3, IS 2312, IS 2205, IS 18551, LC
18551
IAVHT SPSSV 39, SPH 1670, SPV | 1S 2312,152205,1S | SPSSV 41, SPH 1671, SPV SPV 2072
(SS) 2069, SPV 2072, CSV 18551 2071, SPV 2072, L
19SS, 1S 2312, IS 2205, IS
18551
SFN Selected (< 40.5% DH at 28 DAE) and on par with resistant check (IS 18551)
NRCSFR07-4-27B x IS 2122, NRCSFR07-5-27B x IS 2122, NRCSFR08-3- C 43 x IS 18551, NRCSFR 09-2-296 B
x IS 18551, NRCSFR 09-3 (296 B x IS 2122) x (296 B x IS 18551), SUENT 24, SUENT 26

Trial 1: Advance Varietal and Hybrid Trial-| (AVHT-GS)

The trial AVHT-GS consisted of twenty eight entries of which 6 varieties, 10 hybrids, one local check, 3 resistant
checks and 1 susceptible check and seven released checks were evaluated at eight locations (Palem and
Coimbatore, Udaipur in Zone [, and Dharwad, Parbhani, Akola, Indore, Surat in Zone II) for resistance to key
pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at eight locations (Palem, Coimbatore, Udaipur in Zone I; Dharwad, Parbhani, Akola, Indore
and Surat in Zone Il (Table 1.1). The data from Palem and Coimbatore was rejected due to low shoot fly
deadhearts (< 70%) in susceptible check DJ 6514. The data on deadhearts formation at 28 DAE showed high
CV (>30 %) at Indore center hence not considered for national average. At Udaipur, the mean damage was 74.0
% and damage ranged from 17.6 to 90.7%. However, none of the entries was significantly superior to resistant
check IS 18551 which was recorded 19.2 % deadhearts (DH) due to shoot fly. The entry SPV 2024 recorded the
lowest DH 59.5 % amongst the test entries (Table 1.1).
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Across the location in Zone-I, none of the entries were on par with resistant check IS 18551. The mean range
was 74.0 being ranged from 17.6 to 92.2% deadhearts.

The deadheart at Parbhani ranged from 60.2 to 90.1 % with an average of 74.0% deadhearts. It is worth to note
that the shoot fly incidence at Parbhani was very high. Even the resistant check IS 18551 recorded 64.6 %
deadhearts at 28 DAE. The entries SPH 1629, SPH 1644, SPH 1649, and SPH 1651 were on par with resistant
checks however the deadhearts range was 64.5 to 70.7% among these entries. At Dharwad, among the test
entries, SPH 1634 (27.7%), SPH 1644 (30.9%) and local check CSV 15 (32.0%) was on par with resistant check
IS 2312 (18.0%). The damage ranged from 18.0 to 97.9% with an average being 41.2 %. At Akola none of the
test entry was on par with the resistant checks. The mean shoot fly damage was 78.5 % which was the highest
mean among these locations and damage ranged from 36.8 — 92.9%. All test entries recorded > 70% deadhearts
and therefore could not be considered. At Indore, it is to note that the entry SPH 1629 recorded significantly
lowest deadhearts (18.1%) and found superior to resistant check IS 18551 (42.8%) and was on par with resistant
check. The mean damage was 36.6 %, range being 18.1 to 81.0%. At Surat, the entries SPV 1999 recorded
significantly lower damage 37.2 % deadhearts due to shoot fly and par with resistant check IS 18551 (29.3%
DH). The shoot fly mean deadheart was 42.6% with a range from 29.3 to 76.6% deadhearts (Table 1.1).

Across the locations in Zone-Il, none of the entries were found on par with resistant check IS 18551. The zone
range was from 36.4 to 87.5% with an average of 54.5 % deadhearts. Across the locations and zones, the mean
shoot fly deadheart formation was 57.8 %, range being 33.7- 87.7 %. None of the entries was significantly
superior to resistant check IS 18551, IS 2205 and IS 2312 (Table 1.1).

Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at four locations (Dharwad,
Parbhani, Indore and Surat in Zone Il). Across the locations in Zone -, the damage ranged from 26.4 -61.3%
DH with a trial mean of 38.0 % DH. The test entries SPH 1629, SPH 1644 and CSVC 23 recorded lowest
deadhearts % (< 36.0%) and were on par with resistant check IS 2205, IS 2312 and IS 18551 (Table 1.1).

Deadhearts caused due to shoot fly was recorded at 14 days after emergence (DAE) at two locations (Akola and
Indore in Zone ). Across the locations in Zone -lI, the damage range was from 25.9 -66.7% DH with a trial
mean of 44.5 % DH. Most of the test entries recorded deadhearts % (37.7-49.1 %) and were on par with resistant
check IS 18551 (Table 1.1).

Morpho-physiological traits: Other morpho-physiolgical traits such as seedling vigor, leaf glossiness and
seedling height have not been recorded in any of the centres during Kharif 2010. However, oviposition (number
of eggs per 5 plants) was recorded at Palem, Coimbatore, Dharwad Parbhani, Indore and Surat. Heavy
oviposition was observed in Palem (13.6 eggs/plant) but interestingly it was not converted into desirable level of
infestation at 28 DAE. The least preferred entries were SPH 1637, SPH 1634, SPH 1647, SPH 1648, SPH
1649, SPH 1651, SPV 1999, SPV 2044, SCV 20 and CSV 23 and found on par with resistant check IS 18551
(4.9 eggs/5 plants). The data on seedlings (%) with shoot fly eggs was not significantly different from resistant
check IS 2312. The seedlings (%) with eggs were ranged from 14.6 — 27.6% with a trial mean of 22.0% (Table
1.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on percent leaf injury plant was recorded at 30 DAE at Palem, Coimbatore and Udaipur in Zone |, and
Indore, Surat in zone Il. The data was not significantly superior to resistant check IS 2205.The data from centres
recorded with high CV in Palem, Coimbatore and Udaipur in Zone-I. It ranged 8.5-22.7% across the location in
Zone-l. The data recorded across the locations in Zone-Il was also found insignificant and on par with resistant
check. The range was from 12.5-34.1% with an average of 19.9%. Across the locations and zones, the range of
leaf injury to plant ranged from 10.1- 27.3 % with a trial mean of 16.5%, however the data was insignificant with
high CV >25% (Table 1.3).
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The data on injury rating (1-9) was recorded at Palem, Coimbatore and Udaipur in Zone |, and Indore, Surat in
zone II. Across the locations and zones, the data on leaf damage rating was insignificant and ranged from 2.20-
3.53 being an average of 2.60 in the scale of 1-9 (Table 1.3).

The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore and Udaipur in Zone I, and Indore,
Surat in zone II. In zone-l, CV % was high (>30%). The DH% ranged 5.7-27.2 % being an average of 16.1. The
test entry SPH 1634, SPH 1637 and SPH 1651 recorded significantly lower deadhearts due to stem borer and
was on par with resistant check IS 2205. In zone -l all entries were on par with resistant check. The range was
recorded from 15.1-51.8 with an average of 26.9%. Across the locations and zones the overall mean DH % due
to stem borer at 45 DAE was 20.4 and the range was from 13.9-37.1%. All teat entries were on par with resistant
check IS 2205 (Table 1.4).

The data on peduncle damage due to stem borer was recorded at Palem, Coimbatore in Zone-I and Indore,
Surat in Zone-Il. In zone-I, the range of peduncle damage 10.9- 73.6 being an average of 53.1%. The peduncle
damage (%) was recorded CSV 20, SPH 1651, CSH 16, SPV 1999, and SPV 2000 and comparable with
resistant check IS 2205. In zone-Il, the peduncle damage was ranged from 6.9-17.6% with an average of 12.0%.
Almost all except 3 entries were on par with resistant check (Table 1.4).

The peduncle tunneling (%) were recorded in Coimbatore, Indore and Surat. Across the locations and zones,
peduncle tunneling (%) ranged from 10.1- 44.9% with an average of 32.2%. The least damage was recorded in
SPH 1637, SPH 1641, SPH 1644, SPH 1649, SPV 2000, SPV 2024, and CSV 20 and found on par with resistant
check IS 2205 (Table 1.5).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. All the entries were on par. The range was from 1.0 — 4.3 with an average of 2.3. The
entries SPH 1641, SPV 462, ARE 2312 recorded lowest (1.0) damage rating (Table 1.4).

Head bug (Calocoris angustatus) : Head bug population density at flowering was recorded at Indore. The
population colonization of head bugs was significantly low (1.7 head bugs/plant). The range was from 1.7-11.0
with an average of 5.3. Head bug population density at milk stage was recorded at Palem, Coimbatore and
Indore. The population colonization of head bugs was significantly low (7.7 head bugs/plant). The range was
from 7.7-16.3 with an average of 11.9 bugs/panicle. The Panicle damage due to head bug was recorded in the
scale of 1 to 9 at Palem, Coimbatore and Indore. The panicle damage rating was relatively higher at Coimbatore
than Palem. All entries were statically insignificant (Table 1.6).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad, Parbhani, Surat and Surat. Among
the entire test entries, CSV 17 showed earliest flowering followed by SPH 1647, CSV 20,SPH 1648, SPV 1999,
and SPH 1655 < 78days (Table 1.2).

Grain yield & its components : Grain yield in grams per plant was assessed at Indore. When the test entries
were exposed to hiotic stresses, especially insects, the grain yield plant! was recorded for all the test entries
mentioned above. The mean higher grain yield (>50g/ plant1) was recorded in SPH 1647 and SPV 2024.The
range was 10.0-58.0 with a mean of 33.0 g plant 1(Table 1.5).

Plant height: Plant height (cm) was recorded at Parbhani and Indore. Across the locations, the plant height
range was 119-229.0 cm plant -1 with an average of 176.0 cm plant 2. The tallest plant height was recorded in IS
2205 (229 cm) followed by SPV 2000, IS 18551, and IS 2312 (Table 1.3).

Trial 2: Initial Varietal Trial (IVT-GS)

The trial IVT-GS consisted of total sixteen entries of which 7 varieties, 1 local check, 3 resistant checks,1
susceptible check and 4 released checks were evaluated at eight locations (Palem and Coimbatore, Udaipur in
Zone |; and Dharwad, Parbhani, Akola, Indore, Surat in Zone II) for resistance to key pests.
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at eight locations (Palem, Coimbatore, Udaipur in Zone I; Dharwad, Parbhani, Akola, Indore
and Surat in Zone Il (Table 2.1).

The data from Palem and Coimbatore was rejected due to low shoot fly deadhearts (< 70%) in susceptible check
DJ 6514. At Udaipur, the mean damage was 52.1 % and damage ranged from 26.7 to 86.7%. The entry SPV
2078 recorded lowest deadhearts amongst the test entries and was on par with resistant check 1S 18551 which
recorded 26.7 % deadhearts (DH) due to shoot fly (Table 2.1).

Across the location in Zone-l, none of the entries were on par with resistant check IS 18551 except SPV 2078.
The mean range was 52.1 % being ranged from 26.7 to 86.7% deadhearts.

The deadheart at Parbhani ranged from 51.5 to 83.4 % with an average of 66.3 % deadhearts. It is worth to note
that the shoot fly incidence at Parbhani was very high. Even the resistant check IS 18551 recorded 56.7 %
deadhearts at 28 DAE. None of the entries were on par with resistant checks. At Dharwad, the damage ranged
from 22.7 to 81.4% with an average being 46.5 % among the test entries, SPV 2083 (39.7%), and SPV 462
(39.5%) was on par with resistant check IS 2205 (22.7%). At Akola none of the test entry was on par with the
resistant checks. The mean shoot fly damage was 80.5 % which was the highest mean among these locations
and damage range was from 41.7-90.5%. All test entries recorded > 70% deadhearts and therefore could not be
considered. At Indore, the mean damage was 37.8 %; range being 25.4 to 75.3 %.it is to note that the entry SPH
2078, and SPH 2080 recorded significantly lowest deadhearts (25.4-29.1%) and found superior to resistant
check IS 18551 (29.6%). The other entries were on par with resistant check except SPV 462 and DJ 6514. At
Surat, the shoot fly mean deadheart was 48.1% with a range from 26.3 to 85.5 % deadhearts. It is to note that
neither test entries neither was superior nor on par with resistant check IS 2312 (26.3%). IS 18551 (30.6 3% DH)
(Table 2.1).

Across the locations in Zone-Il, none of the entries were found on par with resistant check IS 18551. The zone
range was from 36.4 to 83.2 % with an average of 55.8% deadhearts.

Across the locations and zones, the mean shoot fly deadheart formation was 56.9 %, range being 35.1-83.8 %.
None of the entries was significantly superior to resistant check IS 18551, IS 2205 and IS 2312 (Table 2.1).

Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at four locations (Dharwad,
Parbhani, Indore and Surat in Zone Il). Across the locations in Zone —Il, the damage ranged from 20.3-56.9 %
DH with a trial mean of 32.4 % DH. None of the test entries were on par with resistant check, 1S 18551 (Table
2.1).

Deadhearts caused due to shoot fly was recorded at 14 days after emergence (DAE) at two locations (Akola and
Indore in Zone I1). Across the locations in Zone -, the damage range was from 10.6-45.6% DH with a trial mean
of 27.7 % DH. Most of the test entries recorded deadhearts % (< 38% %) and were on par with resistant check IS
18551 except SPV 2077 (45.6% DH) (Table 2.1).

Morpho-physiological traits: Other morpho-physiolgical traits such as seedling vigor, leaf glossiness and
seedling height have not been recorded in any of the centers during Kharif 2010. However, oviposition (number
of eggs per 5 plants) was recorded at Palem, Coimbatore, Dharwad Parbhani, Indore and Surat. Heavy
oviposition was observed in Palem (12.8 eggs/5 plants) but interestingly it was not converted into desirable level
of infestation at 28 DAE. The data on eggs/5 plants ranged from 4.0-10.3 being average of 6.4. Overall, most of
the test entries recorded <7 eggs/5plant which was on par with resistant check IS 18551 (4.1. eggs/5 plants).
The data on seedlings (%) with shoot fly eggs was recorded at Dharwad, Indore and Surat. Across the locations,
the seedlings (%) with eggs were ranged from 11.8-28.5% with a trial mean of 20.6 %. The CV % was high
(>30%) and hence could not considered (Table 2.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in

terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).
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The data on percent leaf injury plant was recorded at 30 DAE at Palem, Coimbatore, Udaipur in Zone |, and
Indore, Surat in zone II. The data was not significantly superior to resistant check IS 2205.The data from centers
recorded with high CV in Palem, Coimbatore and Udaipur in Zone-I. It ranged from 9.0-25.8 % with a mean of
24.1% across the location in Zone-l. The data recorded across the locations in Zone-Il was also found
insignificant and on par with resistant check except Surat. The range was from 22.4-46.1% with an average of
32.4%. Across the locations and zones, range of leaf injury to plants was from 16.5-32.9 % with a trial mean of
24.3%, however the data was insignificant with high CV >30% (Table 2.3).

The data on injury rating (1-9) was recorded at Palem, Coimbatore and Udaipur in Zone I, and Indore, Surat in
zone II. Across the locations and zones, the data on leaf damage rating was non-significant and ranged from
2.67-3.53 being an average of 3.02 in the scale of 1-9 (Table 2.3).

The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore and Udaipur in Zone I, and Indore,
Surat in zone II. In zone-l, CV % was high (>30%). The DH% ranged 12.7-42.8 being an average of 26.7. In
zone -l all entries were on par with resistant check. The range was recorded from 12.7-36.6 with an average of
25.2%. Across the locations and zones the overall mean DH % due to stem borer at 45 DAE was 26.1 and the
range was from 17.7-40.3 %. All test entries were on par with resistant check IS 2205 (Table 2.4).

The data on peduncle damage due to stem borer was recorded at Coimbatore in Zone-I and Indore, Surat in
Zone-ll. At Coimbatore, in zone-l, the range of peduncle damage was 26.2-85.5% being an average of 63.3%.
The least peduncle damage (%) was recorded CSV 20. In zone-Il, the peduncle damage was ranged from 7.6-
26.1 % with an average of 18.5%. Across the locations and zones the peduncle damage range was 7.9-41.9%
with trial mean of 26.7%. All test entries were on par with resistant check IS 2205 (Table 2.4).

The peduncle tunneling (%) were recorded in Coimbatore, Indore and Surat. Across the locations and zones,
peduncle tunneling (%) ranged from 8.7-35.1% with an average of 26.7%. The least damage was recorded in all
entries and on par with resistant check IS 2205 (Table 2.5).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. All the entries were on par. The range was from 1.0 — 3.7 with an average of 1.8. The
entries local check, and SPV 462 recorded lowest (1.0) damage rating (Table 2.4).

Head bug (Calocoris angustatus): Head bug population density at flowering was recorded at Indore. The range
was from 2.7-12.0 with an average of 4.9 head bugs/plant. Head bug population density at milk stage was
recorded at Palem, Coimbatore and Indore. The range was from 7.8-16.6 with an average11.5 bugs/panicle. The
Panicle damage due to head bug was recorded in the scale of 1 to 9 at Palem, Coimbatore and Indore. The
panicle damage rating range was 2.0-3.2 with an average of 2.6. Relatively higher damage rating was recorded
at Palem than Coimbatore. The test entries SPV 2082 recorded lowst damage rating (2.0) (Table 2.5).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad, Parbhani, Indore and Surat.
Among the entire test entries, SPV 2079 showed earliest flowering followed by CSV 17, SPV 2072 and CSV 20 <
81ldays. At Indore there was comparatively early flowering ranged from 67-74 days with an average of 71 days,
whereas at Parbhani it ranged from 92-106 days with an average of 100 days (Table 2.2).

Grain yield & its components: Grain yield in grams per plant was assessed at Indore. When the entries were
exposed to desired biotic stresses, especially insects, the grain yield plant® was recorded for all the test entries
mentioned above. The mean higher grain yield (>50g/ plant1) was recorded in SPV 2080, SPV 2082, SPV 2083
and local check. The range was 12.0-66.0 with a mean of 38.0 g plant - (Table 2.5).

Plant height (cm): Plant height (cm) was recorded at Parbhani and Indore. Across the locations, the plant height

range was 151.8-257.5 cm plant -1 with an average of 200.3 cm plant 1. The tallest plant height was recorded in
IS 18551 (257.5 cm) followed by IS 2205, local check and SPV 2379 and IS 2312 (Table 2.3).
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Trial 3: Initial Hybrid Trial (IHT-GS)

The trial IHT-GS consisted of total twenty four entries of which sixteen hybrids, 1 local check, 3 resistant
checks,1 susceptible check and 3 released checks were evaluated at eight locations (Palem and Coimbatore,
Udaipur in Zone I; and Dharwad, Parbhani, Akola, Indore, Surat in Zone Il) for resistance to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at eight locations (Palem, Coimbatore, Udaipur in Zone I; Dharwad, Parbhani, Akola, Indore
and Surat in Zone Il (Table 3.1).

The data from Palem and Coimbatore was rejected due to low shoot fly deadhearts (< 70%) in susceptible check
DJ 6514. At Udaipur, the mean damage was 67.4 % and damage ranged from 14.2 to 96.7%. None of the entries
recorded lowest deadhearts amongst the test entries and distinctively differed from resistant check. The resistant
check IS 18551 was recorded 14.2 % deadhearts (Table 3.1).

Across the location in Zone-I, none of the entries were on par with resistant check IS 18551. The mean damage
was 67.4 % and ranged from 14.2 to 96.7%.

In Zone-ll, the deadheart at Parbhani ranged from 61.6 to 92.7 % with an average of 79.4 % deadhearts. At
Parbhani the resistant check IS 18551 recorded 65.4 % deadhearts at 28 DAE. None of the entries were on par
with resistant checks. At Dharwad, the damage ranged from 25.9- 890.5% with an average being 46.6 %. Among
the test entries, SPH 1673, SPH 1676, SPH 1677, SPH 1678, SPH 1679, CSH 23 and local check CSV 15 were
on par with resistant check IS 18551 (28.3%). At Akola also very heavy infestation of shoot fly was recorded. The
mean shoot fly damage was 80.3 % which was the highest mean among these locations and damage range was
from 31.7-96.4 %. None of the test entry was on par with the resistant checks. All test entries recorded > 75%
deadhearts. At Indore, the mean damage was 28.8 %; range being 20.7 to 74.9 %. It is to note that the entry
CSH 16 recorded significantly lowest deadhearts (20.7%) and found superior to resistant check IS 18551
(28.0%). However all entries were on par with resistant check IS 18551. At Surat, the shoot fly mean deadheart
was 48.4% with a range from 25.8 -85.8 % deadhearts. It is to note that none of test entries except local check
was on par with resistant check IS 18551 (29.4%). The local check recorded 37.0 deadhearts (Table 3.1).

Across the locations in Zone-ll, none of the entries were found on par with resistant check IS 18551. The
deadheart range was from 33.3-83.8 % with an average of 56.3 %.

Across the locations and zones, the mean shoot fly deadheart formation at 28 DAE was 58.2 %, range being
30.5-85.9 %. None of the test entries were significantly superior to resistant check IS 18551, IS 2205 and IS
2312 (Table 3.1).

Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at four locations (Dharwad,
Parbhani, Indore and Surat in Zone ). In Zone I, across the locations the damage ranged from 22.1-58.2 %
DH with an average of 36.5 % DH. None of the test entries were on par with resistant check, IS 18551. The
resistant check recorded 25.0 DH (Table 3.1).

Deadhearts caused due to shoot fly was also recorded at 14 days after emergence (DAE) at two locations (Akola
and Indore in Zone II). Across the locations in Zone —Il, the damage range was from 11.2-44.1% DH with a trial
mean of 31.2 % DH. The test entries SPH 1673, SPH 1677, SPH 1680, SPH 1681, SPH 1682, SPH 1685, SPH
1687, CSH 16, CSH 23, and local check recorded deadhearts < 35%) and were on par with resistant check IS
2312 (11.2%) (Table 3.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor, leaf glossiness and seedling
height have not been recorded in any of the centers during Kharif 2010. However, oviposition (number of eggs
per 5 plants) was recorded at Palem, Coimbatore, Dharwad Parbhani, Indore and Surat. Heavy oviposition was
observed in Palem (3.3-30.7eggs/5 plants) but interestingly it was not converted into desirable level of infestation
at 28 DAE. Overall, across the locations, the data on eggs/5 plants ranged from 3.4-12.3 being average of 6.9.
The test entries that recorded <6.2 eggs/5plant which was on par with resistant check IS 18551 (3.4 eggs/5
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plants). The data on seedlings (%) with shoot fly eggs was recorded at Dharwad, Indore and Surat. Across the
locations, the seedlings infestation (%) with eggs was ranged from 7.6-34.9 % with a trial mean of 18.7 %. The
CV % was high (>30%), (Table 3.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on percent leaf injury plant was recorded at 30 DAE at Palem, Coimbatore, Udaipur in Zone |, and
Indore, Surat in zone II. In Zone-l, the data was not significantly superior to resistant check IS 2205.The data
from centers recorded with high CV in Palem, Coimbatore and Udaipur in Zone-I. It ranged from 7.1-29.1 % with
a mean of 19.2% across the location in Zone-l. The data recorded across the locations in Zone-Il was also
significantly on par with resistant check except Surat. The range was from 17.9-50.9 % with an average of
22.84%. Across the locations and zones, range of leaf injury to plants was from 12.5-34.7% with a trial mean of
20.7%. The entries SPH 1673, SPH 1674, SPH 1678, SPH 1680, SPH 1681, SPH 1682, SPH 1684, SPH 1685,
SPH 1688 and CSH 16 recorded < 21.5% leaf injury and on par with resistant check IS 2312 (Table 3.3).

The data on injury rating (1-9) was recorded at Palem, Coimbatore and Udaipur in Zone I, and Indore, Surat in
zone II. Across the locations and zones, the data on leaf damage rating was non-significant and ranged from
2.27-4.67 being an average of 2.80 in the scale of 1-9 (Table 3.3).

The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore and Udaipur in Zone |, and Indore,
Surat in zone Il. In zone-l, the DH% ranged 6.8-30.0 being an average of 13.1%. CV % was high (>30%). In
zone -1, the range was recorded from 16.5-47.1% with an average of 24.7%. Across the locations and zones the
overall mean DH % due to stem borer at 45 DAE was 17.7 and the range was from 13.8-36.9 %. All test entries
were on par with resistant check IS 2205 (Table 3.4).

The data on peduncle damage due to stem borer was recorded at Palme, Coimbatore in Zone-l and Indore,
Surat in Zone-Il. In zone-l, the range of peduncle damage was 13.4-80.6% being an average of 59.1%. There
were no test entries significantly superior to resistant check. In zone-Il, the peduncle damage was ranged from
10.6-41.1% with an average of 17.4%. All entries were on par with resistant check. Across the locations and
zones the peduncle damage range was 22.3-59.8% with trial mean of 37.8%. All test entries were on par with
resistant check IS 2205 (Table 3.4).

The peduncle tunneling (%) were recorded in Coimbatore, Indore and Surat. Across the locations and zones,
peduncle tunneling (%) ranged from 8.7-53.0% with an average of 36.1%. None of the entries were statistically
superior to resistant check IS 18551 (Table 3.5).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. All the entries were on par with check. The range was from 1.0 — 2.33 with an average
of 1.21. The test entries were on par with the resistant check (Table 3.4).

Head bug (Calocoris angustatus): Head bug population density at flowering was recorded at Indore. The range
was from 1.5-14.7 with an average of 7.2 head bugs/plant. Head bug population density at milk stage was
recorded at Palem, Coimbatore and Indore. Across the locations, the range was from 6.7-16.5 with an average
1.5 bugs/panicle. The data found insignificant. The Panicle damage due to head bug was recorded in the scale of
1 to 9 at Palem, Coimbatore and Indore. Across the locations, the panicle damage rating was from 1.4-3.1 with
an average of 2.3. Relatively higher damage rating was recorded at Palem than Coimbatore. The test entries
SPH 1685, SPH 1684, and SPH 1681 recorded relatively lower damage rating (1.8) after the resistant check
(1.0) (Table 3.5).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad, Parbhani, Indore and Surat. Across

the locations, among the entire test entries SPH 1678, SPH 1674, SPH 1676, SPH 1677, SPH 1680, SPH 1687,
SPH 1688, CSH 23 and local check earlier flower (< 80 days). At Indore there was comparatively early flowering
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ranged from 67-74.3 days with an average of 70 days, whereas at Parbhani it ranged from 92.3-106.0 days with
an average of 99.6 days (Table 3.2).

Grain yield & its components: Grain yield in grams per plant was assessed at Indore. When the entries were
exposed to desired biotic stresses, especially insects, the grain yield plant® was recorded for all the test entries
mentioned above. The mean higher grain yield (>50g/ plant) was recorded in SPH 1680 and SPH 1681. The
range was 13.0-56.0 with a mean of 37.0 g plant 1 (Table 3.5).

Plant height (cm): Plant height (cm) was recorded at Parbhani and Indore. Across the locations, the plant height
range was 142.0-261.0 cm plant -1 with an average of 176.8 cm plant -1. The tallest plant height was recorded in
IS 2205 (261.0 cm) followed by IS 2312, IS 18551, SPH 1683 and SPV 2379 and (Table 3.3).

III. Evaluation of dual-purpose sorghum experimental varieties/ hybrids/
parental lines for resistance to insect pests

One dual purpose sorghum trial on IAVHT was carried out across the zones for evaluating resistance to key
pests. Total sixteen test entries were subjected to evaluate for resistance against shoot fly, stem borer and
midge. It is to note that Dharwad, Parbhani, Indore and Surat center planted the material at two times in view to
optimize the incidence of stem borer (Early planting) and shoot fly (late planting) respectively. Fish meal was
applied in late planted trials to attract shoot fly and to ensure desirable and uniform infestation. The early planted
trials were conducted under natural conditions. Due care was taken to conduct AICSIP trials at hot spot locations
for respective pests.

Trial 4: Initial Advanced Varietal and Hybrid Trial (IAVHT-DP) (Locations: 7)

The trial IAVHT-DP consisted of total twenty five entries of which sixteen hybrids, 2 local checks, 3 resistant
checks,1 susceptible check and 3 released checks were evaluated at seven locations (Palem and Coimbatore,
Udaipur in Zone I; and Dharwad, Rahuri, Akola, Surat in Zone I1) for resistance to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at seven locations (Palem, Coimbatore, Udaipur in Zone I; Dharwad, Rahuri Akola, and Surat
in Zone Il (Table 4.1).

The data from Palem and Coimbatore was rejected due to low shoot fly deadhearts (< 70%) in susceptible check
DJ 6514. At Udaipur, the mean damage was 61.9 % and damage ranged from 22.7 90.0%. The entries SPH
1688, CSH 16, and Local check recorded lowest deadhearts and were on par with resistant check IS 18551. The
resistant check IS 18551 was recorded 25.6% deadhearts (Table 4.1).

In Zone-Il, the deadhearts at Rahuri ranged from 25.7- 81.9 % with an average of 47.6 % deadhearts. The
entries SPH 1674, SPH 1675, SPH 1679, CSH 16, Local check were recorded lowest deadhearts damage and
was on par with IS 2312. At Dharwad, the damage ranged from 11.1- 94.3 % with an average being 48.5 %.
Among the test entries, neither entry was superior nor on par with resistant check. At Akola, the damage range
was 37.9-88.3 % with an average of 63.3 %. No entry was found either superior or on par with resistant check.
At Surat, the shoot fly mean deadhearts was 50.1% with a range from 27.7-82.5 % deadhearts. It is to note that
none of test entries were on par with resistant check IS 18551. The resistant check recorded 27.7% deadhearts
(Table 4.1). Across the locations in Zone-Il, none of the entries were found on par with resistant check IS 18551.
The deadhearts range was from 26.0-86.8 % with an average of 52.4 %.

Across the locations and zones, the mean shoot fly deadheart formation at 28 DAE was 54.3 %, range being
27.0-87.4 %. None of the test entries were significantly superior to resistant check IS 18551, IS 2205 and IS
2312 (Table 4.1).

Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at two locations (Dharwad
and Surat in Zone II). Across the locations the damage ranged from 10.3-74.6 % DH with an average of 38.5 %
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DH. None of the test entries were on par with resistant check, IS 18551. The resistant check recorded 12.0 DH
(Table 4.1).

Deadhearts caused due to shoot fly was also recorded at 14 days after emergence (DAE) at two locations
(Rahuri and Akola in Zone II). Across the locations, the damage range was from 16.0-49.6% DH with a trial mean
of 32.7 % DH. The test entries CSH 16 and local check recorded deadhearts < 28%) and were on par with
resistant check 1S 2312 (18.4%) (Table 4.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor, leaf glossiness and seedling
height have not been recorded in any of the centers during Kharif 2010. However, oviposition (number of eggs
per 5 plants) was recorded at Palem, Coimbatore, Dharwad and Surat. Heavy oviposition was observed in Palem
(4.0-31.7eggs/5 plants). Across the locations, the data on eggs/5 plants ranged from 3.9-20.3 being average of
7.1. The twelve test entries that recorded <7.4 eggs/5plant which was on par with resistant check 1S 2312 (3.9
eggs/5 plants). The data on seedlings (%) with shoot fly eggs was recorded at Dharwad and Surat. Across the
locations, the seedlings infestation (%) with eggs was ranged from 18.7-46.5 % with a trial mean of 27.5 %. None
of the entries were on par with resistant check (Table 4.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on percent leaf injury plant was recorded at 30 DAE at Palem, Coimbatore, Udaipur in Zone |, and
Surat in zone Il. In Zone-, the data from centers recorded with high CV in Palem, Coimbatore and Udaipur in
Zone-l. It ranged from 9.4- 32.8% with a mean of 18.6% across the location in Zone-I. The data recorded across
the locations in Zone-Il was also significantly on par with resistant check. The range was from 21.8-64.9 % with
an average of 38.0%. Across the locations and zones, range of leaf injury to plants was from 12.5-40.9% with a
trial mean of 23.5%. The data on local check was on par with resistant check IS 2205 (Table 4.3).

The data on injury rating (1-9) was recorded at Palem, Coimbatore, Udaipur in Zone |, and Rahuri, Surat in zone
II. Across the locations and zones, the data on leaf damage rating was significant and ranged from 2.13-3.73
being an average of 2.96 in the scale of 1-9. The entries SPH 1677, SPH 1678, SPH 1679, SPH 1682, SPH
1687 and Local check recorded <2.95 rating which was on par with resistant check IS 2312 (Table 4.3).

The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore, Udaipur and Hisar in Zone |, and
Rahuri, Surat in zone II. In zone-|, the data of Coimbatore and Hisar was significant. In Zone-I, the DH% ranged
29.4-10.6 being an average of 18.2 %. The entries SPH 1674, SPH 1675, SPH 1676, SPH 1678, SPH 1681,
SPH 1686, SPH 1687, CSH 16 and local check had low deadhearts due to stem borer and comparable with
resistant check. In zone —Il, the range was recorded from 17.1-33.7 with a mean of 22.5%. Across the locations
and zones the overall mean DH % due to stem borer at 45 DAE was 19.5 and the range was from 12.6-29.3 %.
The entry SPH 1681 and local check recorded lowest deadhearts (14.5-17.0%) and was on par with resistant
check IS 2312 (Table 4.4).

The data on peduncle damage due to stem borer was recorded at Palem, Coimbatore in Zone-l and Surat in
Zone-Il. In zone-l, the range of peduncle damage was 27.8-86.3% being an average of 58.5%. The entries that
recorded lower (<48.0%) peduncle damage are: SPH 1677, SPH 1683, and CSH 16. The resistant check IS
2205 recorded45.2% peduncle damage. In zone-ll, the peduncle damage was ranged from 8.3-32.0% with an
average of 18.7%. The entries SPH 1677, SPH 1678, SPH 1681, SPH 1682 and CSH 16 were on par with
resistant check. Across the locations and zones the peduncle damage range was 18.0-63.7 % with trial mean of
44.5%. The entries SPH 1674, SPH 1675, SPH 1677, SPH 1683, CSH16 and local check were on par with
resistant check, IS 2312. The resistant check recorded 18.0 (Table 4.4).

The peduncle tunneling (%) were recorded in Coimbatore and Surat. Across the locations and zones, peduncle
tunneling (%) ranged from 15.1-61.0 with an average of 45.4%. The entries SPH 1674, SPH 1675, SPH 1677,
SPH 1681, SPH 1683, SPH 1685, SPH 1686 and CSH 16 were on par with resistant check The IS 2312
recorded 15.1 % peduncle tunneling (Table 4.3).
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Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. All the entries were on par with check except SPH 1683. The range was from 1.0 - 3.0
with an average of 1.44. The resistant check IS 2205 recorded 1.0 rating (Table 4.4).

Head bug (Calocoris angustatus) : Head bug population density at milk stage was recorded at Palem and
Coimbatore. Across the locations, the range was from 5.3-22.1 with an average 10.2 bugs/panicle. All the entries
were on par with resistant check IS 2205 except SPH 1686 (Table 4.3).

The Panicle damage due to head bug was recorded in the scale of 1 to 9 at Palem and Coimbatore. Across the
locations, the panicle damage rating was from 1.7-14.0 with an average of 2.5. All entries were on par with
resistant check. The resistant check recorded 1.7 panicle damage rating (Table 4.2).

Sugarcane aphids (Rhophalosiphum maidis): The data on aphid population was recorded at Rahuri centre
only. The range was from 1.5 — 14.0 with an average of 7.4 aphids/plant. All entries were on par with resistant
check IS 2312 except SPH 1675, SPH 1677, SPH 1678, SPH 1682, SPH 1687. The resistant check recorded 1.8
aphids population/plant (Table 4.2).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad, Rahuri and Surat. At Rahuri, the
range was from72.3-79.3 days with a mean of 75.2 days. At Dharwad, the range was 65.7-79.0 with a mean of
70.6 days. At Surat, longer period recorded for flowering (83.0-93.7 days) with an average of 89.0 days. Across
the locations, most of the entries recorded early flowering < 81 days. The entry SPH 1674 took least days to
flower across the locations. DJ 6514 recorded 82 days to flower (Table 4.2).

Plant height (cm): Plant height (cm) was recorded at Rahuri. The plant height range was 191.7-344.7 cm plant -1
with an average of 277.8 cm plant 1. The maximum plant height was recorded in local check (344.7 cm) followed
by SPH 1683, IS 2205, IS 18551, and CSH 16 (Table 4.3).

IV. Evaluation of forage sorghum experimental varieties/ hybrids/ parental lines
for resistance to insect pests

Two forage sorghum ftrials viz. IAVT (Single cut), IAVHT (Multi-cut) were conducted across the zones for
evaluating resistance to key pests at four locations (Coimbatore, Surat, Udaipur and Hisar). Total twenty five test
entries were subjected to evaluate for resistance against shoot fly, stem borer and midge. It is to note that at
Surat center the first planted IAVT (SC) trial was vitiated due to flood. However, the material has been planted
two times in view to optimize the incidence of stem borer (Early planting) and shoot fly (late planting)
respectively. Fish meal was applied in late planted trials to attract shoot fly and to ensure desirable and uniform
infestation. The early planted trials were conducted under natural conditions. Due care was taken to conduct
AICSIP trials at hot spot locations for respective pests.

Trial 5: Initial Advanced Varietal Trial (IAVT-Forage-Single cut (Locations: 4)

The trial IAVT-SC consisted of total fourteen entries of which seven varieties, 1 local check, 3 resistant checks, 1
susceptible check and 2 released checks were evaluated at four locations (Coimbatore, Udaipur, Hisar in Zone I;
and Surat in Zone 1) for resistance to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at two locations (Coimbatore and Udaipur).

The data from Coimbatore was rejected due to low shoot fly deadhearts (< 70%) in susceptible check DJ 6514.
At Udaipur, the deadheart range was from 14.3 to 90.0% with mean of 41.4 %. The lowest deadhearts recorded
in SPV 2056, SPV 2059 and CSV 21F and were on par with resistant check IS 2312 (14.3% DH) (Table 5.1).

Morpho-physiological traits: Antixenosis for oviposition on seedlings was recorded at Coimbatore centers,

however; there were no significant differences between the test entries. The oviposition was very poor 1-3 eggs/5
plant (Table 5.1).
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on dead hearts at 45 DAE was recorded at Coimbatore, Udaipur, Hisar and Surat. At Udaipur the stem
borer deadhearts was very less (2.7-10%). At Hisar it was range from 15.0-29.0 DH with an average of 24.0%
DH. One of the test entries was comparable with resistant check. At Surat the range was 15.4-38.5% with a
mean of 27.5%. The entry SPV 2005 was on par with resistant check and recorded 22.9% DH. At Coimbatore it
was from 11.9-30.9 % DH with an average of 28.3% DH. The entries SPV 2005, SPV 2006, SPV 2055, and CSV
21F recorded lowest deadhearts and was on par with resistant check. Across the locations, the mean deadheart
was 21.6% with a range from12.5-30.9 %. The entries CSV 21F, IS 2312, IS 18551 and IS 2205 were shown
lower deadheart caused by stem borer. None of the test entries found on par with resistant check (Table 5.1).

The data on percent leaf injury plant was recorded at 30 DAE at Coimbatore, Udaipur and Surat. The data
recorded with high CV in Coimbatore and Udaipur. Across the locations and zones, the range of leaf injury to
plants was from 10.6-30.1% with a mean of 197.6%. The entries, SPV 2056, SPV 2057, SPV 2058, SPV 2059
and CSV21F recorded < 19% leaf injury and on par with resistant check IS 2205 (Table 5.1).

The data on injury rating (1-9) was recorded at Coimbatore, Udaipur and Surat. At Coimbatore, the leaf damage
rating was from 1.00-2.00 with a mean of 1.24. At Udaipur, the damage rating range was from 2.33-3.67 with a
mean of 3.05. The entries SPV 2005, SPV 2055, SPV 2057 and local check CSV 17 were on par with resistant
check IS 18551. At Surat, the damage range was from 2.33-7.67 with a mean of 4.05. At Surat and Coimbatore
center, none of the test entries found on par with resistant check. Across the locations and zones, the data on
leaf damage rating was significant and ranged from1.89-4.11 being an average of 2.78 in the scale of 1-9. All teat
entries were on par with resistant check (Table 5.2).

The data on peduncle damage due to stem borer was recorded at Coimbatore in Zone-I and Surat in Zone-Il. At
Coimbatore, the peduncle damage was very high and ranged from 39.7-88.6 % being an average of 59.8%.
There were no data on resistant checks, however the data was non-significant. At Surat, the peduncle damage
was ranged from 11.7-28.0% with an average of 16.1%. All entries were on par with resistant check. Across the
locations and zones the peduncle damage range was 11.8-53.4 % with mean of 35.9%. The data was non-
significant and all test entries were on par with resistant check IS 2205 (Table 5.2).

The data on peduncle tunneling (%) due to stem borer were recorded in Coimbatore and Surat. At Coimbatore,
the range was from 22.1-59.7% with being mean of 44.8%. None of the test entries were significant. At Surat,
the peduncle tunneling ranged from 18.0-32.6% with a mean of 26.7%. Across the locations and zones, peduncle
tunneling (%) ranged from 18.0-32.6% with an average of 33.6%. Across the locations, the data on peduncle
tunneling (%) was non-significant. All entries were on par with resistant check IS 2205 (Table 5.2).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. The range was from 1.0 — 2.33 with an average of 1.52. Across the locations, the data
midge damage rating in the scale of 1-9 was non-significant. All entries were on par with resistant check IS 2205
(Table 5.2).

Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at Coimbatore. The
range was from 5.0-14.33 with an average of 9.14 head bugs/panicle. The data was non-significant. The Panicle
damage rating due to head bug was recorded in the scale of 1 to 9 at Coimbatore. At Coimbatore, the panicle
damage rating was from 1.0-3.0 with an average of 1.81. The test entries SPV 2005, SPV 2006, SPV 2055, and
CSV 21F were on par with resistant check IS 2205 (Table 5.2).

Days to 50 % flowering: Days to 50% flowering were recorded at Surat only. The data on days to flowering
ranged from 83.0-93.3 days with an average of 88.5 days. The entries SPV 2055, SPV 2059, and CSV 21F were
on par with local check and recorded up to 85 days to flower. The longest flowering period was recorded in DJ
6514 (93.3 days) (Table 5.2).
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Trial 6: Initial Advanced Varietal and Hybrid Trial (IAVHT-Forage-Multicut) (Locations: 4)

The trial IAVHT-MC consisted of total fifteen entries of which 4 hybrids, 3 varieties, 1 local check, 3 resistant
checks, 1 susceptible check and 3 released checks were evaluated at four locations (Coimbatore, Udaipur, Hisar
in Zone I; and Surat in Zone Il) for resistance to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at three locations (Coimbatore, Surat and Udaipur). The data from Coimbatore was rejected
due to low shoot fly deadhearts (< 70%) in susceptible check DJ 6514. At Surat, the range of deadhearts was
33.0-74.2 % with an average of 48.6%. None of the test entries was on par with resistant check IS 18551 or IS
2312. The entry SPH 1666 recorded lower deadhearts (43.9%). At Udaipur, the deadhearts range was from
56.1-95.0% with mean of 41.8 %. Across the locations, the lowest deadhearts recorded in SPH 2053, SSG 59-3,
SPV 2050 and CSH 24MF were on par with resistant check. The deadhearts range was 23.3-84.6 with an
average of 44.8% (Table 6.1).

Morpho-physiological traits: Antixenosis for oviposition on seedlings was recorded at Coimbatore and Surat
centers. At Coimbatore, oviposition on seedlings was ranged from 1.00-4.00 with an average of 2.07. However,
there were no significant differences between the test entries. At Surat, eggs on seedlings ranged from 4.00-
21.33 with a mean of 10.91. No entries were on par with resistant check. Across the locations, the oviposition
range was 2.50-12.67 with a mean of 5.29. All test entries were on par with resistant check except SPH 1667
(Table 6.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on dead hearts at 45 DAE was recorded at Coimbatore, Udaipur, Hisar and Surat. At Udaipur the stem
borer deadhearts was very less (1.8-10.0%) with a mean of 4.8%. At Hisar it was range from 15.0-30.0 DH with
an average of 24.8% DH. At Surat the range was 24.0-48.6% with a mean of 27.6%. All entries were on par with
resistant check but not superior to check. At Coimbatore it was from 6.4-41.0 % DH with an average of 19.0%
DH. The entries SPH 1623 and SPV 2052 recorded lowest deadhearts and were on par with resistant check.
Across the locations, the mean deadhearts was 19.1% with a range from12.5-29.2 %. The entries SPH 1622,
SPH 1623, SPH 1666, SPH 1667, CSH 20MF, and CSH 24MF were shown lower deadhearts caused by stem
borer and was on par with resistant check (Table 6.1).

The data on percent leaf injury plant was recorded at 30 DAE at Coimbatore, Udaipur and Surat. At Coimbatore,
the range was from 4.0-15.2 with a mean of 9.0. The entries SPH 1622, SPH 1623, SPH 2052, SPV 2053, SPV
2054, SSG 59-3 and CSH 20MF and local check were low % of leaf injury and comparable with resistant check.
At Udaipur, the data ranged from 4.8-15.6 with a mean of 9.9 %. The data recorded with high CV at Coimbatore
and Udaipur. At Surat, the % leaf damage was ranged from 24.6-59.1 with an average of 36.5%. None of the
entries were superior to resistant check IS 2205. Across the locations and zones, the range of leaf injury to plants
was from 14.5-26.7% with a mean of 18.5%. All entries were on par with resistant check IS 2205 (Table 6.1).

The data on leaf injury rating (1-9) was recorded at Coimbatore, Udaipur and Surat. At Coimbatore, the leaf
damage rating was from 1.00-2.00 with a mean of 1.42. All the entries were on par with resistant check IS 2205.
None of the test entries found on par with resistant check. At Udaipur, the damage rating range was from 3.00-
4.00 with a mean of 3.22. All entries were on par with resistant check IS 2205. At Surat, the damage range was
from 2.33-7.33 with a mean of 4.13. The entries SPH 1622, SPV 2052 and SPV 2054 were on par with reisitant
check IS 2205. Across the locations and zones, the data on leaf damage rating was significant and ranged from
2.33-3.89 being an average of 2.93 in the scale of 1-9. All teat entries were on par with resistant check (Table
6.2).

The data on peduncle damage due to stem borer was recorded at Coimbatore and Surat. At Coimbatore, the
peduncle damage was very high and erratic and it ranged from 20.0-100.0 % being an average of 71.2%. There
were no data on resistant checks. All test entries were on par. The data was non-significant. At Surat, the
peduncle damage was ranged from 16.0-36.7% with an average of 20.4%. All entries were on par with resistant
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check except SPV 1623 and SPV 1667. Across the locations and zones the peduncle damage range was 16.0-
63.2 % with mean of 38.7%. The data was non-significant and all test entries were on par with resistant check 1S
2205 (Table 6.2).

The data on peduncle tunneling (%) due to stem borer were recorded in Coimbatore and Surat. At Coimbatore,
the range was from 26.0-79.4% being mean of 61.6%. None of the test entries were significant. At Surat, the
peduncle tunneling ranged from 20.6-340.3% with a mean of 28.0%. Across the locations and zones, peduncle
tunneling (%) ranged from 20.6-58.5% with an average of 40.7%. Across the locations, the data on peduncle
tunneling (%) was non-significant. All entries were on par with resistant check IS 2205 (Table 6.2).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. The range was from 1.0 — 8.00 with an average of 4.18. Across the locations, the data
midge damage rating in the scale of 1-9 was non-significant. None of the entries were on par with resistant check
IS 2205 (Table 6.2).

Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at Coimbatore. The
range was from 2.33-17.00 with an average of 9.02 head bugs/panicle. The entries SPH 1622, SPH 1623, SPH
1666, SPH 1667, SPV 2054, SSG 59-3, CSH 20MF and CSH 24MF were on par with resistant check. The
Panicle damage rating due to head bug was recorded in the scale of 1 to 9 at Coimbatore. At Coimbatore, the
panicle damage rating was from 1.0-4.33 with an average of 2.58. The test entries SPH 1623, SPH 1666, SPH
1667, SPV 2052, SPV 2053, SSG 59-3, and CSH 24MF were on par with resistant check IS 2205 (Table 6.2).

Days to 50 % flowering: Days to 50% flowering were recorded at Surat only. The data on days to flowering
ranged from 81.7-93.7 days with an average of 85.6 days. The entries except SPH 1623 were on par with
resistant check 1S 2205 which flowered up to 87.3 days. The longest flowering period was recorded in IS 2312
(93.7 days) (Table 6.2).

V. Evaluation of sweet sorghum experimental varieties/ hybrids/ parental lines
for resistance to insect pests

Trial 7: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 7)

One sweet sorghum trial viz. IAVHT was conducted across the zones for evaluating resistance to key pests.
Total eighteen entries were subjected to evaluate for resistance against shoot fly, stem borer and midge at seven
locations (Palem, Coimbatore, Udaipur, Rahuri, Akola, Dharwad, and Surat). It is to note that Dharwad and Surat
center planted the material at two times in view to optimize the incidence of stem borer (Early planting) and shoot
fly (late planting) respectively. Fish meal was applied in late planted trials to attract shoot fly and to ensure
desirable and uniform infestation. The early planted trials were conducted under natural conditions. Due care
was taken to conduct AICSIP trials at hot spot locations for respective pests.

The trial IAVHT-SS consisted of total twenty five entries of which 4 hybrids, 14 varieties, 1 local checks, 3
resistant checks,1 susceptible check and 2 released checks were evaluated at seven locations (Palem and
Coimbatore, Udaipur in Zone |; and Dharwad, Rahuri, Akola, Surat in Zone ) for resistance to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after
emergence (DAE) at seven locations (Palem, Coimbatore, Udaipur in Zone I; Dharwad, Rahuri Akola, and Surat
in Zone Il (Table 7.1).

The data from Palem and Coimbatore was rejected due to low shoot fly deadhearts (< 70%) in susceptible check
DJ 6514. At Udaipur, the mean damage was 50.5 % and damage ranged from 15.1-100.0%. The entries SPSSH
30, SPSSV 39, SPH 1669, SPV 2069 and SPV 2074 recorded lowest deadhearts and were on par with resistant
check IS 18551. The resistant check IS 18551 was recorded 15.1 % deadhearts (Table 7.1).

In Zone-Il, the deadhearts at Rahuri ranged from 23.3-84.8 % with an average of 48.8 % deadhearts. All entries
were on par with resistant check 1S 18551 except SPH 1662 and SPV 2070 and SPSSV 40. At Dharwad, the
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damage ranged from 14.1- 92.2 % with an average being 37.0 %. The entries SPSSV 39, SPH 1670, SPV 2068,
SPV 2069, SPV 2071, SPV 2072, SPV 2076CSH 22SS, and CSV 19SS were on par with resistant check IS
18551.At Akola, the damage range was 34.8-86.2 % with an average of 59.6 %. Only one entry SPH 1670 was
on par with resistant checks IS 18551.At Surat, the shoot fly mean deadhearts was 49.1 % with a range from
29.0-87.6 % deadhearts. It is to note that none of test entries were either superior or on par with resistant check
IS 18551. The resistant check recorded 29.0% deadhearts. Across the locations in Zone-Il, the deadhearts range
was from 27.8-87.7 % with an average of 48.9 %. Only one entry SPH 1670 was found on par with resistant
checks IS 18551 (Table 7.1).

Across the locations and zones, the mean shoot fly deadheart formation at 28 DAE was 49.3 %, range being
25.2-90.2 %. None of the test entries were significantly superior to resistant check IS 18551, IS 2205 and IS
2312 (Table 7.1).

Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at two locations (Dharwad
and Surat in Zone II). Across the locations the damage ranged from 14.1-80.3 % DH with an average of 35.3 %
deadhearts. The test entries SPSSV 39, SPH 1669, SPV 2068, SPV 2069, SPV 2071, SPV 2072, SPV 2073,
SPV 2075, SPV 2076 and CSV 19SS were on par with resistant check, IS 2312. The resistant check recorded
14.1 DH (Table 7.1).

Deadhearts caused due to shoot fly was also recorded at 14 days after emergence (DAE) at two locations
(Rahuri and Akola in Zone I1). Across the locations, the deadhearts range was from 11.3-44.7% DH with a trial
mean of 28.9 %. The test entries SPSSV 39, SPH 1670, SPV 2069, SPV 2071, SPV 2072, SPV 2073, CSH
22SS, CSV 19SS and local check were on par with resistant check, IS 2312. The resistant check recorded 11.3
DH (Table 7.1).

Morpho-physiological traits: The data on seedlings (%) with shoot fly eggs was recorded at Dharwad and
Surat. Across the locations, the seedlings infestation (%) with eggs was ranged from 11.8-50.3 % with a trial
mean of 26.1 %. The test entries SPSSV 39, SPH 1670, SPH 1671, SPV 2068, SPV 2070, SPV 2073, SPV
2074, SPV 2075, SPV 2076 and CSH 22SS were on par with resistant check, IS 18551.

Oviposition (number of eggs per 5 plants) was recorded at Palem, Coimbatore, Dharwad and Surat. Moderate to
heavy oviposition was recorded at Palem (3.3-33.3eggs/5 plants) and at Surat (3.3-36.0 eggs/5plants). Across
the locations, the data on eggs/5 plants ranged from 3.2-19.1 being average of 7.9. The test entries SPSSV 39,
SPH 1670, SPH 1671, SPV 2070, SPV 2071, SPV 2072, SPV 2074 and local check were on par with resistant
checks IS 18551 (Table 7.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling
(%) and peduncle damaged plants (%).

The data on percent leaf injury plant was recorded at 30 DAE at Palem, Coimbatore, Udaipur in Zone I, and
Akola, Surat in zone Il. The data from centers recorded with high CV (>30%) in Palem, Coimbatore and Udaipur
at Zone-I. It ranged from 14.5-33.4% with a mean of 24.4% across the location in Zone-I, the entries SPSSH 30,
SPSSV 39, SPH 1669, SPH 1670, SPH 1672, SPV 2068, SPV 2069, SPV 2070, SPV 2071, SPV 2072, CSH
22SS and local check were on par with resistant check IS 2205. The data recorded across the locations in Zone-
Il was also significantly on par with resistant check. The range was from 23.4-50.1 with an average of 32.1%.
Most of the entries were on par with resistant check IS 2205. Across the locations and zones, range of leaf injury
to plants was from 18.1-33.8 % with an average of 27.5%. The entries SPSSV 39, SPH 1669SPH 1670, SPH
1672, SPV 2068, SPV 2070, CSH 22SS and local check were on par with IS 2205 (Table 7.3).

The data on injury rating (1-9) was recorded at Palem, Coimbatore, Udaipur in Zone |, and Rahuri, Surat in zone
II. Rahuri and Coimbatore recorded high CV (>30%). Across the locations in Zone-I, the data on leaf damage
rating was significant and ranged from 2.44-3.11 being an average of 2.93 in the scale of 1-9. There were no
significant differences between the genotypes.
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Across the location in Zone-Il, the damage rating ranged from 2.33-6.00 being a mean of 3.73. There were no
significant differences between the teat entries. Across the locations and zones, the leaf damage rating ranged
from 2.60-4.07 with a mean of 3.25. All the test entries were on par with resistant check (Table 7.3).

The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore, Udaipur in Zone |, and Rahuri, Surat in
zone II. In zone-l, the data of Palem and Udaipur had high CV (>30%) and was non-significant. At Coimbatore,
the deadhearts range was 10.4-42.3 with a mean of 22.7%. Most of the test entries were on par with resistant
check. At Hisar, the deadheart range was from 14.3-31.0 % with a mean of 25.7%. The data on deadheart at 45
DAE was non-significant. In Zone-I across the locations, the DH% ranged from 10.5-24.8 with mean of 17.2%.
No significant differences were recorded between the test entries. At Rahuri, the DH% ranged from 5.37-32.63
with a mean of 12.78. All test genotypes were on par with resistant check. At Surat, the DH % range was from
16.1-44.0 with a mean of 27.6%. The entries SPV 2072, SPV 2075, CSH 22SS, and local check were on par with
resistant check IS 2205.

In zone —Il, across the locations, the range was from 10.8-38.3 with a mean of 20.1%. The entries SPV 2072,
SPV 2075 and CSH 22SS were on par with resistant check, 1S 2205. Across the locations and zones the overall
mean DH % due to stem borer at 45 DAE was 18.2 and the range was from 10.6-29.3 %. The data entries
SPSSV 39, SPH 1670, SPH 1671, SPH 1672, SPV 2069, SPV 2070, and SPV 2072 were on par with IS 2205.
The entry SPH 1681 and local check recorded lowest deadhearts (14.5-17.0%) and was on par with resistant
check IS 2312 (Table 7.4).

The data on peduncle damage due to stem borer was recorded at Palem, Coimbatore and Surat. At Palem and
Coimbatore the CV% was high (>30%). Overall damage range across the locations was from14.0-66.8% with a
mean of 44.1%. The entry SPV 2073 recorded lower peduncle damage (35.4%) and was on par with resistant
check IS 2205 (Table 7.4).

The peduncle tunneling (%) were recorded in Coimbatore and Surat. Across the locations and zones, peduncle
tunneling (%) ranged from 15.7-51.6 with an average of 36.3 %. The entries SPSSH 30, SPSSV 39, SPSSV 40,
SPH 1672, SPV 2068, SPV 2069, SPV 2070, SPV 2073, and CSV 19SS were on par with resistant check IS
2205, which recorded 15.7 % peduncle tunneling (Table 7.3).

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. All the entries were on par with check except SPSSV 40, CSH 22SS and SPV 2079.
The range was from 1.0 — 4.33 with an average of 2.08. The resistant check IS 2205 recorded 1.0 rating (Table
7.3).

Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at Palem and
Coimbatore. Overall, the CV was high (>30%) at both the locations and across the locations. The range was from
3.3-15.9 bug/panicle with an average of 9.9 bugs/panicle. There were no significant differnces between the
genotypes (Table 7.4).

The Panicle damage due to head bug was recorded in the scale of 1 to 9 at Palem and Coimbatore. Across the
locations, the panicle damage rating was from 1.0-4.5 with an average of 3.2. The entries SPSSH 30, SPSSV 41,
SPH 1669, SPV 2072, SPV 2073, IS 2312, and DJ 6514 recorded low damage rating (>3.0) (Table 7.2).

Sugarcane aphids (Rhophalosiphum maids): The data on aphid population was recorded at Rahuri centre
only. The population range was from 3.2-12.20 being average 6.38 aphids/plant. There were no significant
differences among the genotypes (Table 7.4).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad, Rahuri and Surat. At Rahuri, the
range was from71.0-103.0 days with a mean of 88.0 days. At Dharwad, the range was 64.0-75.0 with a mean of
70.0 days. At Surat, the range was 85.0-92.0 days with an average of 89.0 days. Across the locations, the range
was 76-87 days with an average of 82 days. Most of the entries recorded flowering up to 85 days. The entry SPH
1672 took least days (76 days) to flower across the locations and the entry SPSSV 35 recorded 87 days to flower
(Table 7.2).
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Plant height (cm): Plant height (cm) was recorded at Rahuri. The plant height range was 203.0- 358.0 cm plant -
Lwith an average of 307.0 cm plant 1. The maximum plant height was recorded in SPV 2073 (358.0 cm) and the
least was in SPSSV 35 (203.0) (Table 7.4).

VI. Screening of pest resistant nurseries against key pests
Trial 8: Shoot fly Resistant Nursery (SFN) - Kharif 2010

The trial was conducted at three locations, Dharwad, Hyderabad and Udaipur. Total twenty four entries, 15 test
entries, 3 susceptible parents, 4 resistant checks, 1 susceptible check and 1 local check were evaluated for
resistance to shoot fly.

Shoot fly deadhearts: The data on shoot fly deadhearts at 28 DAE was recorded at Hyderabad, Dharwad and
Udaipur. At Dharwad, the mean damage was 38.0 and damage ranged from 27.1-80.3%. All test entries were on
par with resistant check except SUENT 22 and SUENT 23. At Hyderabad, the damage range was from 30.2 -
78.1% with a mean of 51.0%. No test entry found superior to resistant check At Udaipur, the range of deadhearts
was from 33.6-79.1% with an average of 45.1 %. All test entries were on par with resistant check.

Across the locations, the damage range was from 31.6-79.2% with mean of 44.7%. The entries NRCSFR07-4-
27B x IS 2122, NRCSFR07-5-27B x IS 2122, NRCSFR08-3- C 43 x IS 18551, NRCSFR 09-2-296 B x IS 18551,
NRCSFR 09-3 (296 B x IS 2122) x (296 B x IS 18551), SUENT 24, and SUENT 26 were on par with resistant
check IS 18551. The resistant check recorded 31.1 % DH at 28 DAE (Table 8.1).

The data on shoot fly deadhearts at 141 DAE was recorded at Hyderabad. The range was from 12.6 — 36.6%
with a mean of 22.8%. The entries NRCSFRO7-4-27B x IS 2122, NRCSFR 09-1-296 B x IS 2205, NRCSFR 09-3
(296 B x IS 2122) x (296 B x IS 18551), NRCSFR 09-4 (296 B x IS 2122) x (296 B x IS 18551), and SFR 10-2-C
43 x IS 2122 were on par with resistant check IS 2312 (Table 8.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor, leaf glossiness and seedling
height have been recorded in one of the centers during Kharif 2010. However, oviposition (number of eggs per 5
plants) was recorded at Dharwad and Hyderabad. At Dharwad, the oviposition range was 2.00-5.00 eggs/5Splants
with an average of 3.19 eggs/5plants. Most of test entries were on par with check. At Hyderabad, the range was
from 3.33-9.67 with a mean of 4.90 eggs/5pts. Across the locations, the range was from 3.00- 7.33 being an
average of 4.05 eggs/5pts. All test entries were on par with resistant check (table 8.2).

The data on seedling infestation (%) with eggs was recorded at Hyderabad and Dharwad. Overall most of the
test entries were on par with resistant check. The range was from 26.9-46.0 with a mean of 34.9% (Table 8.1).

Days to 50 % flowering: Days to 50% flowering were recorded at Dharwad and Hyderabad. Overall across the
location the range was 58-72 days with a mean of 68 days. Most of the entries were recorded flowering 65 days
and above. The earliest flowering was recorded in DJ 6514 (58 days) (Table 8.2).

Plant height (cm): Plant height (cm) was recorded at Hyderabad. The plant height range was 102-255 cm with a
mean of 168 cm plant 1. The maximum plant height was recorded in IS 2312 (255 cm) and the least was in
NRCSFR 09-2-296 B x IS 18551 (102 cm) (Table 8.2).

VII. Validation of IPM modules for shoot pests

Trial 9. Validation of IPM modules for shoots pests in sorghum, Kharif 2010

An IPM trial on new insecticide, Thiomethoxam (Cruiser) tested as seed treatment with or without conventionally
recommended insecticides (endosulfan 0.07, carbofuran and Phorate 10 G at and /or botanical like neem seed
kernel extract) intercropped with redgram was conducted at Palem. The trial was carried out with seven
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treatments to evaluate cost effectiveness of recommended treatments while managing key pest of sorghum
successfully.

Results

Shoot fly (DH% at 28 DAE): The data was highly significant at 5% level. Shoot fly damage was lowest (19.04%)
when treated sorghum (Thiamethoxam @ 3g/kg) grown as sole crop followed by sole sorghum with treatment +
spray of endosulfan 35 EC @ 0.07% @ 5% at 45 DAE. Both the treatments were on par. The highest damage
(57.38%) was recorded in sorghum practiced by farmers.

Stem borer (DH% at 45 DAE): The data was highly significant at 5% level. Stem borer damage was lowest
(20.93 %) when treated sorghum (Thiamethoxam @ 3g/kg) grown as sole crop followed by sole sorghum with
treatment + spray of endosulfan 35 EC @ 0.07% at 45 DAE. Both the treatments were on par. The highest
damage (63.22 %) was recorded in the plot of farmers practice.

Grain yield (Q/ha): The highest grain yield (34.75 Q/ha) was recorded in treatment of sole with treatment >
spray of endosulfan 35 EC @ 0.07% at 45 DAE, followed by sole with treatment > spray of NSKE @ 5% at 45
DAE (32.46 Q/ha) and Seed treatment with Thiamethoxam @ 3g/kg seed + Intercropping with redgram (30.18

Q/ha)

Conclusion:: In general, the sole sorghum grown with seed treatment of Thiamethoxam @ 3g/kg seed and
followed by a spray of endosulfan 35 EC @ 0.07% at 45 DAE was recorded lowest shoot fly and stem borer
damage and maximum grain yield. Intercropping sorghum with redgram with seed treatment of Thiomethoxam
(Cruiser) @ 3g/kg of seeds, followed by an application of enosulfan (0.07%) or NSKE (5%) at 30 and 45 DAE
reduced shoot fly and stem borer damage significantly and was found cost effective as well.

Validation of IPM modules for shoot pasts in Sorghum Kharif 2010, AICSIP, Palem
Plot size: 18 rows of 9m, 45cm (8.10 X 9 m= 72.9 sqm), Replication: 03,
Variety: Sorghum: PSV-1, Redgram: PRG 158

S. Treatments Shoot fly Shoot fly DH | Stem borer DH | Grain yield
No eggs/5plants (%) at 28 (%) at 45 DAE (g/ha)
DAE
1 | Sole commercial cultivar (PSV-1) 37.33 27.67 31.01 21.95
(31.71) (33.81)
2 | Seed treatment with Thiamethoxam @ 14.00 10.69 13.64 29.72
3g/kg seed (19.04) (21.62)
3 Inter cropping with redgram 1:2 29.67 27.47 25.40 25.60
without any treatment (31.55) (30.09)
4 | Seed treatment with Thiamethoxam @ 20.67 39.68 4452 30.18
3g/kg seed + Intercropping with redgram (39.03) (41.84)
5 Sole with treatment > spray of NSKE @ 23.00 43.22 46.36 32.46
5% at 45 DAE (41.10) (42.90)
6 Sole with treatment > spray of 18.00 11.07 12.77 34.75
endosulfan 35 EC @ 0.07% at 45 DAE (19.38) (20.93)
7 | Farmers practice (check) 46.00 70.68 79.44 23.78
(57.38) (63.22)
Trial mean 26.95 32.93 36.16 28.35
(34.17) (36.35)
6.31 8.34 9.89 3.90
LSD at (5%) (5.37) (6.42)
14.24 15.26 10.60
CV (%) 13.16 (8.33) (9.91)

Figures in parenthesis are arc sin retransformed values.
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Annexure - |: DSR-AICSIP Publications in Entomology

Sl. Name of the Author Title of the paper. Volume no. issue No. Type

No.

1 C Aruna, VR Bhagwat, Vittal Genotype x environment interactions for shoot fly resistance in | Journal
Sharma, T. Hussain, RB sorghum (Sorghum bicolor (L.) Moench): response of recombinant

Ghorade, HG Khandalkar, S inbred lines CROPRO-D-10-00280R3
Audilakshmi and N

Seetharama (2011)

2 Bhagwat, VR, G. Shyam Evaluation of some local sorghum checks for Shoot fly, Atherigona | Journal
Prasad, A Kalaisekar, soccata Rondani and Stem borer, Chilo partellus Swinhoe resistance
B.Subbarayudu, T. Hussain, under All India Coordinated Sorghum Improvement Project. In

SN Upadhyaya, DG Daware, Annals of Arid zone Research2011-Submitted
RG Rote, V Rajaram (2011)

3 Upadhyay SN, Bhagwat VR | Management of sorghum insect pests by eco-friendly approach. | Abstract
and RK Choudhary (2010) Abstract No 1ll-14 P 120 “Research and development in Millets:
Present status and future strategies (ed: Patil, JV, Dayakar Rao B,
Umakanth AV, Tonapi VA, Sujay Rakshit, Rao SS, and Ganapathy
KN) a compilation of lead presentations & abstracts of papers
submitted for National Seminar on Millets, 2010 held at NIRD,
Hyderabad, November 12, 2010, Directorate of Sorghum Research
(DSR), Rajendranagar, Hyderabad-500030, Andhra Pradesh, India
Pp. 141, ISBN:81-8335-32-4.

4 Bhagwat, VR, Aruna C, | Resistance sources of sorghum to shoot fly, (Atherigona socacta, | Abstract
Hussain T, Subbarayudu B, | Rondani) Diptera: Muscidae. Abstract No 1ll-18, p 122. in “Research
Kalaisekar A and Shyam | and development in Millets: Present status and future strategies (ed:
Prasad G (2010). Patil, JV, Dayakar Rao B, Umakanth AV, Tonapi VA, Sujay Rakshit,
Rao SS, and Ganapathy KN) a compilation of lead presentations &
abstracts of papers submitted for National Seminar on Millets, 2010
held at NIRD, Hyderabad, November 12, 2010, Directorate of
Sorghum Research (DSR), Rajendranagar, Hyderabad-500030,
Andhra Pradesh, India Pp. 141, ISBN:81-8335-32-4.

Annexure - II: AICSIP Entomology trials and nurseries conducted Kharif 2010

Trial No Trials Ent | Rep | Plotsize Number of trials to be conducted at each AICSIP centres Total
Coi | Dha | Pal | Par | Rah Ako | Ind | Sur | Uda | His

1(a&h) | AHT(GS) | 28 3 [1rxd4m | 1 2 2 2 1 2 2 1 13

2(a&b) | IHT(GS) 24 3 lrx4m 1 2 2 2 1 2 2 1 13

3(a&b) | IVT-GS 16 3 lrx4m | 1 2 2 2 1 2 2 1 13

4(a&b) | IAVHT-DP | 25 3 lrx4m | 1 2 2 1 1 2 1 1 11

5 (a &b) IAVHT 25 3 lrx4m 1 2 2 1 1 2 1 1 11

(SS)
6(a&b) | IAVT(SC) | 14 3 | 1rx4m 1 1 1 1 4
7(a&b) | IAVHT 15 3 lrx4m 1 1 1 1 4
(MC)

8 SFN-I 24 3 lrx4m 1 1 2
Total 7 11 10 6 2 5 6 12 8 4 76
trials

Pest survey Mandatory for all centres, use proforma
IPM Validation of IPM modules and documentation is necessary
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Annexure - lll: Entomology trials data-Compliance report Kharif 2010

SNo| Centre No of First | Second Date of data received
trials Sowing | sowing
supplied Shoot fly ﬁ(t)err;r Midge ﬁﬂ;ot Head bug  Aphids
1 |Coimbatore 7 8-Jul NS 5 Oct 5-Oct 5 Oct 5-Oct NR
2 |Palem 10 6 Jul 22 Aug | 05-Jan | 05-Jan NR NR 05-Jan NR
3 [Parbhani 6 30-Jun 27Jul 29-Sep | 22-Nov NR NR 22-Nov NR
4 Akola 5 16-Aug NS 20 Oct NR NR NR NR NR
5 Dharwad 11 19-Jun 24-Jul 11-Sep | 11-Sep NR NR NR NR
6 [ndore 6 27-Jun 27-Jul 31-Aug | 17-Sep NR NR 24-Nov NR
7 Surat 12 12-Jul 30-Jul v 22-Nov NR NR NR NR
8 Rahuri 2 28-Jun NS 19-Oct NR NR NR NR 19 Oct
9 |Udaipur 8 20-Jul NS 19-Sep | 20-Nov NR NR NR NR
10 Hisar 4 17 Jul NS 15 Jan 15Jan NR NR NR NR

NS = Not Sown; NR = Not Received; TV = One trial Vitiated

Annexure - IV: Hot spots locations for key pests

Centre (Hot spot) Key peats

Parbhani Shoot fly

Udaipur Shoot fly

Coimbatore Head bug and Stem borer
Dharwad Shoot fly,

Palem Shoot fly

Surat Shoot fly, Stem borer
Indore Shoot fly

Akola Shoot fly

Bijapur Shoot fly, Aphid and Stem borer
Rahuri Shoot fly
Muranipur/Kanpur Stem borer

Hyderabad Shoot fly, Stem Borer

Annexure - V: The list of sorghum entomologists in AICSIP- Kh 2010

Name

Brief address

email

Dr. P Anandhi, Sorghum Entomologist

SRS, TNAU, Coimbatore
SRS, TNAU, Kovilpatti

kovilpatti@sorghum.res.in
coimbatore@sorghum.res.in

2 | DrKavitha, Sorghum Entomologist RARS, Palem kaviangrau@yahoo.com

3 | Dr Shekharappa, Sorghum Entomologist | ARS, UAS, Dharwad shekhar1993@yahoo.com

4 | Dr AP Biradar, Principal Entomologist RARS, UAS, Bijapur bijapur@sorghum.res.in,
aphiradar123@rediffmail.com

5 | Dr DB Pawar, Sorghum Entomologist Sorghum Imp. Project, MPKV, Rahuri rahuri@sorhum.res.in

6 | Dr DG Daware, Sorghum Entomologist MAU, Parbhani parbhani@sorghum.res.in

7 | Dr. SP Mehtre, Sorghum Biotechnologist | MAU, Parbhani spmehtre@yahoo.co.in

8 | Sorghum Entomologist Sorghum Res. Scheme (AICSIP) akola@sorghum.res.in

DPDKYV, Akola

9 | DrRK Choudhary Sorghum Entomologist | JNKKV, College of Agriculture, Indore umsax@rediffmail.com,
indore@sorghum.res.in

10 | Dr KA, Patel, Sorghum Entomologist MSRS, NAU, Surat surat@sorghum.res.in

11 | Dr T Hussain, Entomologist MPAUT, Udiapur udiapur@sorghum.res.in

12 | Dr HC Sharma, Principal Entomologist ICRISAT, Patancheru h.sharma@cgiar.org

13 | Dr Shyam Prasad DSR, Hyderabad shyam@sorghum.res.in

14 | Dr VR Bhagwat, Convener DSR, Hyderabad bhagwat@sorghum.res.in
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Annexure - VI: Facilities available for screening major pests at AICSIP centre

Name of Centre Major pest at Field/lab facility Suggestions for Remarks
Res. station available improvement
Kovilpatti Shoot fly Field available Dead Heart countingat | ----
21st and 28th DAE
Stem borer Field available | e
Aphid Both available
Shoot bug Field available
Ear head bug Both available
Midge Field available
Mite Field available
Dharwad Shoot fly Field facility available Green house & Lab Taking up life table and
facility required biotype studies required
Stem borer Field facility available Green house & Lab Taking up life table and
facility required biotype studies required
Midge Available Hot spot
Mite No No incidence
Any other No No incidence
Palem Shoot fly, Stem Field facility available Funds may be allotted to | For accurate results we
borer, Shoot bug, | lab facility not available | establish laboratory as have to take into account
Era head bugs well as green house invitro screening which
for invitro screening. strengthens our work.
Akola Shoot fly, stem Field & laboratory facility | Further, improvement is
borer, ear head available possible through
bugs laboratory  strengthening
and glass house repairing
Indore Shoot fly Field facility available Dead Heart countingat | ----
21st and 28th DAE
Stem borer Field facility available
Aphid Field facility available e
Shoot bug Field facility available
Ear head bug Field facility available
Midge Field facility available
Surat Shoot fly Field facility available Lab facility to be
developed
Stem borer Field facility available Lab facility to be
developed
Aphid Field facility available Lab facility to be
developed
Midge - -
Mite Field facility available Lab facility to be
developed
Udaipur Shoot fly Both available Deadhearts countingat | -----
21st and 28th DAE
Any other Nil
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