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Executive summary

Introduction

A total of 151 genotypes of grain, forage (multi and single cut), sweet, high biomass sorghums) were evaluated
for resistance/tolerance to key pests of Sorghum the form of ten trials (AHT-GS, AVT-GS, IHT-GS, IVT-GS,
IAVHT-MC, AVHT-SC, IVHT-SC, IAVHT-SS, HBM and Shoot pest nursery) at the respective hot-pot locations
mainly at Coimbatore, Palem, Rahuri, Indore, Surat, Ludhiana and Hisar for stem borer and Dharwad, Palem,
Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. The entries were compared with commercial/ released
varieties and four checks (IS 18551, IS 2205, DJ 6514 and Swarna). New molecules for managing shoot fly and
stem borer, IPM trials were conducted which comprised of treatments with botanicals, safe chemicals. All the
entries were evaluated under artificial condition by placing fish meal for shoot fly attraction. Whereas, the lines for
stem borer and other pest were evaluated under natural condition.

Pest scenario in sorghum

The major pests reported across eight sorghum growing states were Shoot fly, stem borer and sporadic
incidences of Fall army worm. The shoot fly infestation in terms of deadhearts was highest in Telangana (30 -
45%) followed by Gujrat (20 — 60%), Punjab (16 - 68%), Haryana (19.1 — 42.5 %), Maharashtra (15 - 29.0%),
Rajasthan (13.1%), Karnataka (0 -30%) and lowest in Tami Inadu (0 — 5%). Spotted stem borer infestation in
terms of deadhearts was highest in Gujrat (10 — 65%), Haryana (12.9 — 38.5%), followed by Telangana (14 -
20%), Rajasthan (10.5%), Punjab (4- 14%), Karnataka (4.9%), Maharashtra (2.6 - 4.13%), and lowest in Tamil
nadu (0 — 5%). Low intensity attack of fall army worm was noticed in vegetative stage in Parbhani, Rahuri and
Akola (2 - 5 % plant damage.)

Shoot fly (Atherigona soccata, Rond)
General trend: Overall, the shoot fly incidence in the trials across the locations ranged from 27.8 — 84.6 %
deadhearts (DH) and mean of all trials being 51.8%. The highest incidence of shoot fly was observed at Rahuri
(84.6 %), followed by Parbhani (63.4% DH), Akola (63.0%), Hisar (55.9 %), Palem (55.1%), Indore (54.3 %),
Dharwad (54.3%). The shoot fly incidence was moderate at Surat (39.6 %), Ludhiana (39.4%) and lowest at
Udaipur (33.0%), Coimbatore (27.8 %).

Grain sorghum: In AHT (GS), AVT (GS), IHT (GS) and IVT (GS) trials, the DH% across the locations ranged
from moderate to high (27.6 — 85.5 %). The mean shoot fly infestation was 55.4, 52.3, 55.0 and 54.0% DH in
AHT (GS), AVT (GS), IHT (GS) and IVT (GS), respectively. In AHT (GS), AVT (GS), IHT (GS) and IVT (GS)
none of the test entries were superior or on par with resistant check (IS 18551).

Forage (multi cut): Across the locations the shoot fly deadhearts at peak stage in IVHT-MC ranged from 30.6 -
66.6 % DH the average being 43.1 %. None of the entries were superior or on par with resistant check (IS
18551).

Forage (single-cut): In AVHT and IVHT, the shoot fly damage was from 29.3 — 61.3 % DH. The mean shoot fly
deadhearts were 42.2 and 41.8 % DH in AVHT and IVHT, respectively. None of the entries were on par with
resistant check 1S 18551,

Sweet sorghum: In IVAHT-SS, the damage range was 29.4 — 90.3 % DH with an average of 49.2 % DH at peak
stage. None of the entry was on par with resistant check IS 18551.

AICSIP-SPN: The shoot fly damage in shoot pest nursery ranged from 28.2 — 78.3 % with average of 49.4 % DH.
The entries SFRM-4 and SFRM 1 recorded low deadhearts and were on par with resistant check IS 18551.
Spotted stem borer (Chilo partellus, Swinhoe)

Overall, the borer incidence in the trials across the locations ranged from 5.0 — 49.9 % deadhearts (DH) and
mean of all trials being 18.1 %. The highest incidence of borer was observed at Dharwad (49.9%) followed by
Hisar (29.7 %), Coimbatore (28.6%), Palem (21.8 %), Indore (16.0%), Surat (31.5 %), Parbhani (7.7%), Udaipur
(5.6%), Akola (5.4%), Rahuri (5.2%) and Ludhiana (5.0%).

Grain sorghum: In AHT (GS), AVT (GS), IHT (GS) and IVT (GS) trials, the stem borer DH% across the locations
ranged from moderate to high (4.9 — 49.9 %). The mean borer infestation was 19.5, 19.2, 50.0 and 18.2 % DH in
AHT (GS), AVT (GS), IHT (GS) and IVT (GS), respectively. The test entries from AVT-GS (SPV 2498, SPV 2437
and SPV 2438) were on par with check IS 2205.
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Forage sorghum (Multicut): The stem borer deadhearts at 45 DAE in IAVHT-multi-cut trial ranged from 4.0 -
33.2 % with a mean of 16.3 % deadhearts. The entries SPH 1904 and SPH 1905 were on par with resistant
check IS 2205

Forage sorghum (Single cut): In single cut trial (AVHT- SC, AVHT-SC) the damage was from 5.0-29.8DH %
with a mean of 16.6 % deadhearts. In IVHT-SC, the entries SPV 2591, SPV 2592 were on par with resistant
check (IS 2205).

Sweet sorghum: In IVAHT-SS, the damage range was 5.1 — 33.4% with an average of 19.0 % deadhearts at 45
DAE. None of test entries were on par with resistant cheek (IS 2205).

High biomass sorghums (HBM): In HBM trial, the damage range was 5.0 — 31.9% deadhearts with an average
of 15.0 % deadhearts at 45 DAE. None of the test entries were on par with resistant cheek (IS 2205).

AICSP-SPN for major pests: The entries in shoot pest nursery showed 17.3 % mean stem borer deadhearts
ranging between 11.1 - 26.9 % deadhearts. None of the entries were on par with resistant check IS 2205.

Head bug (Calocoris angustatus)

Damage rating (1-9) due to ear head bugs was recorded at Akola and Palem. The damage was moderate
ranging from 2.00 — 3.67 at Parbhani and 2.67 — 4.00 in Akola.

Shoot bug (Peregrinus maidis)
Shoot bug damage was recorded at Akola center and damage was negligible.
Spider mite Oligonychus indicus (Hirst)

The damage rating (1-9) was recorded at Akola and Surat only. Across the trials the damage score was 2.9,
hence negligible.

Midge (Stenodiplosis sorghicola Coq)

The damage due midge was recorded at Akola, The intensity was low (2.3) on a scale of 1-9 damage rating
across trials.

Seed treatment: Of the seven insecticides tried as seed treatments, Imidacloprid and Thiamethoxam offered
protection against shoot fly on par to application of Carbofuran. Imidacloprid treated seeds recorded higher yields

Detailed report
l. Pest survey & surveillance & seasonal abundance (nine locations)

a. Telangana State: Surveys were conducted at seven locations (Palem, Lattupalli tanda, Errakunta tanda,
Eppala tnda, Vattem, Nallavelly and Thimmajipet)) in Nagarkurnool district for pest incidence during 26 — 32
SMW of 2018. Local sorghum mostly yellow sorghum was sown by most of the farmers. Mostly sorghum
was grown as sole crop with about 10% farmers taking it with intercrop of Red gram. There was high shoot
fly damage ranging from 30 - 45 % averaging 39.12 % deadhearts. The stem borer damage was moderate
ranging from 14 - 20 % averaging 16.6 % at 45 DAE. Panicle damage rating due to head bug (1-9 scale)
was 1.87 score. No plant protection measures were undertaken by the famers. During the month of August
2018 there was outbreak of fall army worm (FAW) on maize which spread to sorghum. The damage to
Sorghum at Mahboobnagar, Rangareddy districts was low (< 5%).

b. Tamil Nadu: Surveys were undertaken at 8 villages in Coimbatore, 3 villages in Nammakal and 4 villages in
Tirupur and 3 villages erode. Mostly Local and CO 30 varieties were grown as sole crop. Shoot fly
incidence was low (0 - 5%) with an average of 1.93 % DH. The damage due stem borer was from 0-10 %
with an average of 4.35%. Moderate incidence of midge (3.12 score), low incidence of Headbug (2.28
score) and moderate infestation of mite (3.52 score) was reported. By and large no plant protection
measures were undertaken by the farmers.

c. Karnataka: Survey was done in Haveri, Gadag, Dharwad and Belgaum districts in twenty villages
alltogather. The area under Kharif sorghum is only in Belagavi district in Hukkeri taluka. Mostly private sector
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hybrids were grown as sole crop. The shoot fly incidence ranged from 0 to 30.0% with an average of 6.27 %
deadhearts. The incidence of stem borer was (4.9 %). The incidence of armyworm, midge, grasshopper,
head bug and ear head caterpillars was also negligible. Since insecticides are not used coccinellids were
found in field (1.32%).

d. Maharashtra: In Marathwada region, 14 locations were surveyed in Hingoli, Parbhani and Latur districts.
The crops were sown during 3 week of June mostly with Local varieties as sole crop. The shoot fly damage
was 7.0 — 26.0 % with an average of 15.0% DH. The stem borer infestation was from 2 — 9 % with 4.13%
average. At Akola survey was undertaken in CSH 14 variety. The shoot fly infestation was 6.96% (0 -
13.41%), stem borer damage was 2.61 % (0 - 10.8%DH). There were 2.0 % damage plants due to fall army
worm (FAW). In Western Maharashtra, Rahuri shoot fly incidence was 29.0% DH in sole crop. There was
low infestation of fall army worm (<5.0% damaged plants). Moderate aphid, shoot bug damage was
observed low during this year. The other pests were at low level in the region.

e. Madhya Pradesh: Survey work was carried out in Indore, Badwani, Khargone, Dhar, Jhabua, Alirajpur ,
Dewas and Ujjain districts during different stages of sorghum crop. This year farmers have sown the crop as
usual in time. Attack of shoot fly was noticed up to 10-80 percent .The sorghum crop was attacked by stem
borer 5-30 DH percent. In the later stage of crop attack of stem borer, shoot bug and earhead pest
infestation was observed. Among the ear head pests Calocoris angustatus and Nezara viridula was noticed
to attack the crop plants below economic injury level i.e. 5-10 % with the population of 5-8 bugs per ear
head.

f.  Guijarat: A Pest survey study was carried out at farm area of Main Sorghum Research Station and
surrounding villages of Research Station during different stages of crop. Incidence of both major pests i.e.
shoot fly and stem borer was medium to high. Attack of shoot fly was noticed up to 20-60 %, while stem
borer was noticed up to 10-65%. The high mite infestation was noticed pestwas noticed (6-7 score).
Incidence of ear head pest like, bug and worm was very low. Moderate to heavy incidence of Pyrilla was
observed in Surat.

g. Rajasthan: Surveys were conducted at 8 villages in Udaipur, 1 village in Chittorgarh, 3 in Bhilwara, 2 in
Rajasmund. during August to Nov, 2017. Sowings were taken up during June last week to July last week
with Local, CSH 9, CSH 14, CSH 16, CSH 23 and CSV 15 as sole crop. Shoot fly infestation was
moderate (13.13%). The borer incidence was 10.5 % DH. No plant protection measures were taken up.

h. Punjab: Surveys for pest incidence was taken up in Ludhiana, Amritsar, Hoshiarpur, Bhatinda, Jalandar,
Ferozpur, Mansa and PAU during June to August 2018. The sorghum was sown during 15th May 2017 to
second week of May to July third week of 2017. SL44, Chari, PSC 4, Sugar graze were sown as sole as well
as intercropping with berseem, oats, wheat. The shoot fly damage was ranged from 16- 68% with an
average of 38.2 % DH. Stem borer damage was ranged from 4 - 14 % with an average of 7.05% DH.
Farmers used insecticides like Decis, Fipronil, Cypermethrin Chlorpyriphos, Quinolphos, Prophenphos
indicating heavy usage in forage sorghum.

i. Haryana: About 20 fields were surveyed for pest damage assessment in Hisar district during Kharif, 2018.
The commonly grown varieties were Raseela, Lali, HJ 541, and HJ 513. The shoot fly infestation ranged
from 19.1 — 42.5 % with an average of 28.9 % DH. The stem borer incidence ranged from 12.9 — 38.48%
deadhearts, the average infestation was 24.5 % deadhearts

Promising entries with less susceptibility to key pests of grain and forage, sweet, high biomass
sorghum, Kharif- 2018 (Location: Akola, Coimbatore, Dharwad, Hisar, Indore, Ludhiana, Palem, Parbhani,
Rahuri, Surat, Udaipur)

S.NO Trial Shoot fly at peak stage (< 45 DH %) Stem borer at 45 DAE (<15.0% DH)
1 AHT (GS) 29.3-76.7% 114-372%
55.3 % 26.2%
NONE NONE
2 AVT (GS) 30.6-77.4% 13.0-46.6 %
52.3% 29.8%
NONE SPV 2498, SPV 2437, SPV 2438
3 HT (GS) 29.7-76.9% 126-473%
55.0 % 325%
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S.NO Trial Shoot fly at peak stage (< 45 DH %) Stem borer at 45 DAE (<15.0% DH)
1 AHT (GS) 29.3-76.7% 114-372%
55.3% 26.2%
NONE NONE
NONE NONE
4 IVT (GS) 31.4-76.7% 11.6-40.4%
54.6 % 25.8%
NONE NONE
5 IAVHT (MC) 20.0-67.6 % 40-278%
43.3% 14.5 %
NONE SPH 1904, SPH 1905,
6 AVHT (SC) 21.1-672% 10.4-34.8%
42.2% 22.1%
NONE NONE
7 IVHT (SC) 19.6-70.1% 51- 31.7%
41.8% 16.5 %
NONE SPV 2591, SPV 2592
8 IAVHT (SS) 26.1-76.7% 124-442%
49.1% 23.1%
NONE NONE
9 HBM 31.1-815% 31.1-815%
60.4 % 60.4 %
NONE NONE
10 AICSIP-SPN 28.2-78.3% 11.1-26.9%
49.4% 17.3 %
SFRM-4, SFRM-1 NONE

[l. Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines for resistance to key
insect pests

The breeding materials of different sorghums were evaluated for their reaction to major insect pests across
locations. A total of 131 genotypes were received from AICRIP centers which were constituted as nine trials
(AHT-GS, AVT-GS, IHT-GS, IVT-GS, IAVHT-MC, AVHT-SC, IVHT-SC, IAVHT-SS and High biomass sorghums
(HBM) were evaluated for pests for resistance/tolerance at the respective hot-spot locations mainly at
Coimbatore, Palem, Rahuri, Indore, Surat, Ludhiana and Hisar for stem borer and Dharwad, Palem, Akola,
Parbhani, Indore, Surat and Udaipur for shoot fly. Four checks (IS 18551, IS 2205, DJ 6514 and Swarna) were
included in Entomology trials. Other than regular trials, pest specific trials for shoot pest with a total of 16 lines
were evaluated. Fish meal was applied in late planted trials to attract shoot fly to ensure uniform infestation. In
entomology trials, zones as decided by the breeding program could not be considered while analyzing the data,
as hot spots do not match with the zones.

Trial 1: Advance Hybrid Trial (AHT-GS) (Locations: 9)

Total entries 114

Experimental hybrids : 06

Commercial checks : 03 (CHS 16, CHS 25, CSH 30)Local check: 01 ( Akola-CSH 35; Coimbatore-CO 5;
Dharwad- DJ 6514; Palem- CSV 31; Parbhani- SPH 1641; Rahuri- Phule Amrutha; Surat-
GJ 42; Udaipur- CSV 23

Resistant checks .02 (IS 18551, IS 2205)

Susceptible check : 02 (DJ 6514, Swarna)

Locations : 09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and
Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the mean
infestation was high 66.8 % DH), none of the entries were statistically on par with resistant check IS 18551. At
Coimbatore the mean infestation was low (25.2% DH), the entries SPH 1849 (18.9% DH) and SPH 1846 (24.4%
DH), were statistically on par with resistant check IS 18551. At Dharwad mean infestation was heavy (54.0 %
DH) and the entries SPH 1886 (42.1% DH) and SPH 1885 (46.2% DH) were on par to resistant check. At Palem
the infestation was moderate (56.9% DH) and none of the entries were comparable with resistant check. Shoot
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fly infestation was high at Parbhani (61.8 % DH) and severe at Rahuri (90.0 % DH). None of the test entries were
on par with resistant check at Parbhani and Rahuri Surat. The shoot fly infestation was low at Surat (40.6 % DH)
and Udaipur (43.8 % DH). At Surat the entries SPH 1886 and SPH 1888 were on par with resistant check and at
Udaipur none of the entries were comparable to resistant check. The trial was vitiated at Indore, hence no data
was available.

Across the locations, the mean shoot fly deadheart formation was 55.3 % DH with a range of 29.3 - 76.7 %.
None of the test entries were significantly superior to the resistant check IS 18551 (Table 1.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore,
Palem, Rahuri and Udaipur. The CV % was high at Coimbatore and Udaipur. Shoot fly oviposition was heavy at
Rahuri (9.4 eggs/ 5plants), followed by Palem (9.0 eggs/ 5 plants), while at Coimbatore the oviposition was (4.2
eggs/5plants) and Udaipur (3.3 eggs/ 5 plants). Overall across the locations oviposition ranges from 3.2 to 8.0
eggs/5 plants. The lowest oviposition was recorded in IS 18551 3.2 eggs/ 5 plants). There was no significant
difference in ovipositional preference among the test entries (Table 1.1). Oviposition was reported as per cent
seedlings infested with shoot fly at Dharwad (44.1 %) and Parbhani (53.7%) the. ranged 6.67 - 13.0 eggs/5
plants with an average of 9.57 eggs/5pts.

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Coimbatore, Dharwad, Palem,
Parbhani Surat and Udaipur. The borer infestation was low at Akola (4.7%DH). The infestation was severe at
Coimbatore (25.9 % DH), Dharwad (45.0 % DH), Palem (23.5 % DH), and Surat (26.2 % DH). The data from
Parbhani and Rahuri recorded high CV (>25%) hence data was not considered.

At Akola the entries, SPH 1883, SPH 1885, SPH 1886, SPH 1888, CSH 30 and Local Check were on par with
resistant check (IS 2205). At Coimbatore the entries, SPH 1846, SPH 1849, SPH 1883, SPH 1885, SPH 1886
and CSH 30 were on par with resistant check At Surat SPH 1849, SPH 1888 and CSH 16 were on par with
resistant check.. At Dharwad none of the test entries were comparable to resistant check. At Palem SPH 1888
was on par with resistant check.

Across the locations, deadhearts due to stem borer ranged from 11.4 — 37.2 % with an average of 26.2 % DH
and none of the test entries were statistically on par with to resistant check (IS 2205) (Table 1.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Palem, Parbhani, Surat
and Udaipur. The mean leaf injury due to borer was maximum at Surat (4.1), Coimbatore (3.8) followed by Palem
(2.7), Udaipur (2.7), and lowest at Akola and Parbhani (1.4).

At Akola the damage ranged from 1.0 — 2.7 the mean being 1.4. The entry SPH 1846, SPH 1885, SPH 1849 and
SPH1883 were on par with resistant check (IS 2205). At Coimbatore injury rating ranged from 1.0 — 6.0 with
mean of 3.8 and the entry SPH 1820, SPH 1846 was on par with resistant check. At Palem injury rating ranged
from 1.0 — 4.0 with mean of 2.7 and entry SPH 1888 was on par to resistant check. At Surat the damage ranged
from 1.7 — 6.3 with mean of 4.1 and none of the entries were comparable to resistant check. The entries SPH
1883, SPH 1885 and SPH 1886 were on par with resistant check IS 2205 at Udaipur. However, across the
locations none of the test entries were comparable to resistant check (Table 1.2). The data from Parbhani and
Udaipur could not be used owing to high CV %.

The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Dharwad, Palem and
Surat. The data recorded high CV (>25 %) at Dharwad and Surat hence not considered. At Coimbatore severe
tunneling was observed and the entries SPH 1846, SPH 1885 and SPH 1888 recorded damage on par with
resistant check. The entries SPH 1885, SPH 1886 and SPH 1888 recorded stem tunneling on par to resistant
check (IS 2205) at Surat. None of the test entries were comparable to resistant check at Palem. Across the
locations none of the test entries were comparable to resistant check (Table 1.2).

Morphological traits:

The data were recorded for leaf glossiness and seedling vigour. Leaf glossiness was scored on a scale of 1 - 5
scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.
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Seedling glossiness: The data was recorded at Akola, Dharwad, Palem, Parbhani and Rahuri Udaipur. Across
the locations the mean score ranged from 1.5 — 4.3 with mean score of 3.4. The entries, IS 18551 and IS 2205
recorded lowest score of 1.5 and 1.7 respectively. None of the test entries were comparable to resistant checks.
The entries Swarna and DJ 6514 recorded highest scores indicating susceptibility to shoot fly (Table 1.5).

Seedling vigour: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and Udaipur. Across the
locations the entries IS 18551 and IS 2205 recorded lowest score of 2.4 and 2.3, respectively, while the entries
Swarna and DJ 6514 recorded high scores indicating their susceptibility(Table 1.5).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola the infestation was
at low level. The mean midge damage rating was 2.1 and it ranged from 1.3 — 3.0. The entries SPH 1849 and
SPH1883 recorded damage score on par with DJ 6514, resistant check (1.3) (Table. 1.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola and Surat. The
data on mite damage rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (1.4)
while it was moderate at Surat (4.4). The damage ranged from 2.0 — 4.5 with an average of 2.9 (Table 1.3). The
damage was maximum is entries IS 18551 and IS 2205 (Table 1.3).

Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem at low intensity. The
damage ranged from 1.0 - 4.3 on 1 - 9 scale, indicating low infestation. The mean head bud damage score was
2.4 (Table 1.3).

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage
ranged from 1.0 — 3.0 on 1 - 9 scale indicating low infestation. The mean head bud damage score was 1.6
(Table 1.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The
damage ranged from 1.0 — 2.0 on 1 - 9 scale indicating very low infestation. The mean head bud damage score
was 1.6 (Table 1.3).

Days to 50 % flowering: Earliness in entries was recorded at Akola, Palem, Parbhani, Rahuri, and Udaipur.
Across the locations the data was significant at 5% level. Overall, the trial mean was 72.9 days with a range of
65.4 to 80.8 days. The entry SPH 1883 was earliest to flower among test entries (66.2 days) while DJ 6514
flowered late (80.8days) (Table 1.4).

Plant height (cm): The data on plant height was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and
Udaipur. The entry IS 2205 was tallest (217.8 cm) while Swarna was shortest (116.8 cm) (Table 1.3).

Grain yield /plot (1.8 m2): The data on grain yield under unprotected condition was recorded at Dharwad, and
Udaipur. The highest grain yield was recorded in SPH 1849 (341.7 g/plot), CSH 25 (188.4 g/plot) followed by
SPH 1846 (301.7) (Table 1.3).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on
plant stand was significant with an average of 22.4 plants plot -* indicating optimum plant stand (Table 1.4).

Trial 2: Advance varietal Trial (AVT-GS) (Locations: 9)
Total entries: 19
Experimental Varieties: 10
Commercial checks: 03 (CSV 17, CSV 20, CSV 27, CSV 31)
Local check: 01 (Akola-AKSV 181; Coimbatore-CO-30; Dharwad- DJ 6514; Palem- CSV 31; Parbhani- PVK 801;
Rahuri- Phule Amrutha; Surat- GJ 42;Udaipur- CSV 23)
Resistant checks: 02 (IS 18551, IS 2205)
Susceptible check: 02 (DJ 6514, Swarna)
Locations: 09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the mean
infestation was 61.5 % DH), none of the test entries were comparable to resistant check IS 18551, commercial
checks (CSV 17, CSV 20 and CSV 23). At Coimbatore the infestation was low (23.4 % DH), the entries SPV
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2296, SPV 2423, SPV 2433, SPV 2437, SPV 2438, SPV 2498, SPV 2499, SPV 2504, SPV 2505 and SPV 2510
were statistically on par with resistant check IS 18551 were comparable to commercial checks (CSV 17, CSV 20
and CSV 27) and Local check. At Dharwad, mean infestation was 52.4 % DH. The entries SPV 2504, SPV 2510
were on par with resistant check and commercial checks (CSV 31). The mean shoot fly infestation was moderate
(54.4 % DH) at Palem. None of the test entries were comparable to resistant check.

At Parbhani, the shoot fly infestation was high (62.0 % DH). The entries SPV 2510 was on par with resistant
check (IS 18551). At Rahuri, the shoot fly infestation was high (93.1 % DH) and none of the entries were
comparable to resistant check. The shoot fly infestation was low (36.4% DH) at Surat. The entries SPV 2296,
SPV 2423, SPV 2433, SPV 2437, SPV 2498, SPV 2499 were on par with resistant check (IS 18551) and
commercial checks CSV 17 and CSV 20. The shoot fly infestation was low at Udaipur (35.3 % DH). The entries
SPV 2433 was on par with resistant check (IS 18551), and commercial checks (CSV 27).

Across the locations, the mean shoot fly deadheart formation was 52.3 % DH with a range of 30.6 — 77.4 % DH.
None of the test entries were statistically superior to the resistant check IS 18551 (Table 2.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore,
Palem, Parbhani, Rahuri and Udaipur. Except at Palem and Rahuri other centers recorded high CV %. Shoot fly
oviposition was heavy at Palem and Rahuri (8.3 eggs/ 5plants). The infestation was low at Udaipur and
Coimbatore.

Across locations the genotypes SPV 2296, SPV 2423, SPV 2433, SPV 2437, SPV 2438, SPV 2498, SPV 2499
and SPV 2504 were on par with IS 18551 (RC) (Table 2.1). At Dharwad (36.8%) and Parbhani (51.7%)
seedlings were infested by shoot fly.

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The
data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Dharwad, Palem, and Surat. The
borer infestation was negligible at Akola, Parbhani and Udaipur hence data from these centers was not
considered due to high CV.

The infestation was severe at Dharwad (50.7 % DH) followed by Surat (25.3 % DH), Surat (22.2 % DH) and
Palem (20.8 % DH). The data from Akola, Parbhani and Udaipur registered high CV%. The test entries SPV
2498, SPV 2423, SPV 2437, SPV 2510, SPV 2438, Local check, SPV 2433, SPV 2499, SPV 2504 were on par
with resistant check (IS 2205) at Coimbatore. At Dharwad the infestation was 50.7% DH and at Palem 20.8 %
DH and at both centers none of the test entries were comparable to resistant check. At Surat the infestation was
22.2 % DH. The entries SPV 2498, SPV 2438, SPV 2505, SPV 2423, SPV 2437, SPV 2510 were on par with
resistant check and CSV 27 and CSV 17.

Across the locations, deadhearts due to stem borer ranged from 13.0 — 46.6 % with an average of 29.8 % DH
and the test entries SPV 2498, SPV 2437 and SPV 2438 were statistically on par with to resistant check (IS
2205) (Table 2.2).

The data on injury rating (1-9) was recorded at four locations viz., Surat, Udaipur, Coimbatore, Palem, Akola and
Parbhani. The mean leaf injury due to borer was maximum at Surat (4.7), Udaipur (3.0), Coimbatore (2.9), Palem
(2.5), Akola (1.5) and Parbhani (1.3). Across locations the entries SPV 2296 and SPV 2423 were on par with
resistant check (IS 2205) (Table 2.2).

The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Palem and Surat. The
data recorded high CV (>25 %) at Dharwad and Parbhani. Across the locations the entries SPV 2498, SPV 2296,
SPV 2437, SPV 2438, SPV 2510 and Local check was comparable to resistant check. (Table 2.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigor. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and Udaipur (Table
2.5). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.4 and 1.6, respectively,
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while the entries Swarna recorded high score indicating their susceptibility. None of the test entries were on par
with resistant check.

Seedling vigour: The data was recorded at Akola, Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Surat and
Udaipur. (Table 2.5). Across the locations the mean score ranged from 1.8 — 3.9 with mean score of 2.9. Entries
IS 18551 and IS 2205 recorded lowest score while the entries Swarna recorded highest scores indicating
susceptibility to shoot fly. None of the test entries were comparable to resistant check.

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the
scale of 1-9 at Akola and Surat and the incidence was low at Surat. The damage ranged from 1.08- 4.5 with an
average of 2.9 (Table 2.3). There was no significant difference among test entries in their reaction to mite
damage.

Head bug (Calocoris angustatus): The damage due to head bug was observed at Parbhani. The damage
ranged from 1.3 — 4.7 on 1 — 9 scale indicating low infestation. The mean head bud damage score was 2.5
(Table 2.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola the infestation was
at low level. The mean midge damage rating was 2.4 and it ranged from 1.3 — 3.0. None of the entries were on
par with DJ 6514, resistant check (Table. 2.3).

Aphid (Melanaphis sacchari): The data on midge damage was recorded at Akola the infestation was at low
level. The mean midge damage rating was 1.5 and it ranged from 1.3 — 3.0 (Table. 2.3).

Shoot bug (Peregrinus maidis): The data on midge damage was recorded at Akola the infestation was at low
level. The mean midge damage rating was 1.6 and it ranged from 1.0 — 2.0 (Table. 2.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Coimbatore, Dharwad, Palem,
Parbhani, Rahuri, Surat and Udaipur. Overall, the trial mean was 73.7 days with a range of 62.6 to 81.7 days.
The entry CSV 17 was earliest to flower (62.6 days) while D J 6514 flowered late (81.7 days) (Table 2.3).

Plant height (cm): The data on plant height was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and
Udaipur. The entry IS 2205 was tallest (226.7 cm) while CSV 17 was shortest (120.0 cm) (Table 2.4).

Grain yield/5 plants: The data on grain yield without plant protection was recorded at Dharwad and Udaipur.
The highest grain yield was recorded in SPV 2437 (307.5 g/plot) and SPV 2423 (245.0 g/plot) (Table 2.5).

Trial 3. Initial Hybrid Trial (IHT-GS) (Locations: 9)
Total entries: 18
Experimental hybrids: 9
Commercial checks: 03 (CHS 16, CHS 25, CSH 30and CSH 35)
Local check: 01 ( Akola-CSH 35; Coimbatore-CO 5 (H); Dharwad- DJ 6514; Indore- JJ 1041; Palem- CSV 31
Parbhani- SPH 1641; Rahuri- Phyla Amrutha; Surat- GJ 42; Udaipur- CSV 17)
Resistant checks: 02 (IS 18551, IS 2205)
Susceptible check: 02 (DJ 6514, Swarna)
Locations: 09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot
fly infestation was highest at Rahuri (92.1% DH) followed by Akola (69.0 % DH), Parbhani (60.2 % DH), Palem
(59.1%DH), Dharwad (55.2% DH), Surat (40.8 %DH), Udaipur (38.0% DH), Coimbatore (263.0% DH).

At Coimbatore the entries SPH 1909 and SPH 1910 were on par with resistant check (IS 18551). The entries
SPH 1909, SPH 1908, SPH 1912, SPH 1913, SPH 1915 and SPH 1916 recorded damage on par with resistant
check. None of the entries were comparable to IS 18551 (RC) at Dharwad, Palem, Akola, and Rahuri. Across the
locations, the mean shoot fly deadheart formation was 55.0 % DH with a range of 29.7 — 76.9 % DH. None of the
test entries were significantly superior to the resistant check IS 18551 (Table 3.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad,
Indore, Palem, Parbhani, Rahuri and Udaipur. The data was erratic and recorded high CV % at Udaipur,
Parbhani and Rahuri. Shoot fly oviposition was heavy at Rahuri (10 eggs/ 5plants), followed by Palem (8.5 eggs/
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5 plants), Udaipur (2.7 eggs/ 5 plants). The shoot fly infested seedling (%) was recorded at Dharwad (40.4 %)
and Parbhani (53.0). Across the locations oviposition ranged from 1 — 10 eggs/ 5 plants with mean eggs of 7.2 /
5 plants. There was no significant difference in ovipositional preference among entries in comparison IS 18551
(RC) (Table 3.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Dharwad Palem and Surat. The borer
infestation was low at Akola, Udaipur (5.0 % DH) and data was erratic at Coimbatore with moderate infestation
(26.3% DH).All three centers recorded high CV hence data was not considered.

The infestation was severe at Dharwad (49.7% DH) followed by Surat (25.4 % DH), Palem (22.5 % DH). None of
the test entries were significantly superior to resistant check (IS 2205). At Surat, SPH 1914 recorded damage on
par with resistant check (IS 2205). None of the entries were comparable to resistant check at Dharwad and
Palem. Across the locations, deadhearts due to stem borer ranged from 12.6 — 47.3 % with an average of 32.5 %
DH and none of the test entries were statistically comparable to resistant check. (IS 2205) (Table 3.3).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Palem, Parbhani, Surat
and Udaipur. The mean leaf injury due to borer was maximum at Surat (4.9) followed by Coimbatore (3.2),
Udaipur (2.9), Palem (2.7, Akola (1.5) and lowest at Parbhani (1.2). Except Palem and Surat other centers
recorded high CV (>25.0%). Across locations the damage rating ranged from 1.3 - 4.2, the mean injury rating
being 2.7. The entry SPH 1910 recorded leaf injury rating on par with resistant check. (Table 3.4).

The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Palem and Surat. The
data recorded high CV (>25 %) at Coimbatore and Parbhani. The stem tunneling at Dharwad was 35.6 %, Palem
(32.7%) and Surat (30.6%). Across the locations damage in genotypes ranged from 21.9 — 43.3 % the average
damage was 34.0 %. The entries SPH 1908, SPH 1910, SPH 1912, SPH 1913, SPH 1914, SPH 1915 and SPH 1916
were comparable statistically to resistant check. (Table 3.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigor. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and Udaipur (Table
3.2). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.6, while the entries
Swarna (4.2) recorded high score indicating their susceptibility.

Seedling vigour: The data was recorded at Akola, Coimbatore, Dharwad, Palem, Parbhani, Rahuri Surat and
Udaipur. (Table 3.2). Across the locations the mean score ranged from 1.3 — 4.7 with average of 3.3. Entries IS
18551 and IS 2205 recorded lowest scores (<2.0) while the entries Swarna (4.7) recorded highest scores
indicating susceptibility to shoot fly.

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola and Surat. The incidence was low at Akola. The damage ranged from 2.3 — 5.2 with an
average of 3.0 (Table 3.3). The entries IS 18551 and IS 2205 were susceptible to mite as compared to other
entries.

Midge (Stenodiplosis sorghicola Cog.): The damage due to midge was observed at Akola. The damage
ranged from 1.0 - 4.7 on 1 — 9 scale indicating low infestation (2.3).The entries SPH 1908 and SPH 1912
recorded less damage (< 2.0) score (Table 3.3).

Head bug (Calocoris angustatus.): The damage due to head bug was observed at Akola. The damage ranged
from 1.0 - 4.3 on 1 - 9 scale indicating low infestation (1.6). The entries SPH 1914 and SPH 1912 recorded less
damage (< 2.0) score (Table 3.3).

Aphid (Melanaspis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from
1.0 - 4.3 on 1 - 9 scale indicating low infestation (2.4). The entries SPH 1909, SPH 1911, SPH 1912 and SPH
1916 recorded less damage (< 1.0) score (Table 3.3).
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Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.7 — 3.3 on 1 — 9 scale indicating low infestation (1.9) (Table 3.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Palem, Parbhani, Rahuri and Udaipur.
Overall, the trial mean was 72.9 days with a range of 64.8 to 78.1 days. The entry CSH 30 was earliest to flower
(64.8 days) while SPH 1908 flowered late (78.1 days) (Table 3.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Dharwad, Palem, Parbhani, Rahuri Surat and Udaipur. Across the locations, the data on plant stand
was significant and ranged from 17.7 — 27.3 plants plot -twith an average of 23.2 plants plot-! (Table 3.5)
indicating optimum plant stand.

Plant height (cm): The data on plant height was recorded at Coimbatore, Indore and Parbhani. The entry IS
18551 (219.0 cm) was tallest while Swarna was shortest (123.4cm) (Table 3.5).

Grain yield/5 plants: The data on grain yield under un protected condition was recorded at Dharwad, and
Udaipur. The highest grain yield was recorded in CSH 35 (281.7 g/plot), CSH 25 (263.3 g/plot) and SPH 1911
(247.5g/plot) (Table 3.4).

Trial 4. : Initial Varietal Trial (IVT-GS) (Locations: 9)

Total entries 124

Experimental varieties ~ : 15

Commercial checks 05 (CSV 17, CSV 20, CSV 27, CSV 31)

Local check: 01 (Akola- AKSV 181; Coimbatore- CO 30; Dharwad- DJ 6514;

Indore- RSV 1862; Palem CSV 31; Parbhani - PVK 801; Rahuri- Phule Amruta;
Surat- GJ 42; Udaipur- CSV 17

Resistant checks: 02 (IS 18551, IS 2205)

Susceptible check: 02 (DJ 6514, Swarna)

Locations: 09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the mean
infestation was 63.4 % DH), the entry SPV 2569, SPV 2570, SPV 2571, SPV 2568 and SPV 2576 were
statistically on par with resistant check IS 18551. At Coimbatore the infestation was low (26.5 % DH), the entries
SPV 2569, SPV 2570, SPV 2571, SPV 2568 and SPV 2576 were statistically on par with resistant check IS
18551. Shoot fly infestation was high at Rahuri (93.8% DH) Parbhani (68.9% DH), Dharwad (55.5 % DH), Palem
(55.4 % DH) and none of the test entries were on par with the resistant check (IS 18551). At Indore, the shoot fly
infestation was high (54.3 % DH). The entries SPV 2572, SPV 2573, SPV 2574, SPV 2576 and SPV 2577 were
on par with resistant check (IS 18551). At Surat, the shoot fly infestation was moderate (40.8 % DH) and the
entry SPV 2579 was on pr with resistant check. The shoot fly infestation was low at Udaipur (27.6 % DH). The
entries SPV 2579, SPV 2573, SPV 2575, SPV 2570 and SPV 2576 were on par with resistant check (IS 18551).

Across the locations, the mean shoot fly deadheart formation was 54.6 % DH with a range of 31.4 — 76.7 % DH.
None of the test entries were significantly superior to the resistant check IS 18551 (Table 4.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore,
Palem and Rahuri. The data was erratic and recorded high CV % at Indore and Udaipur. Shoot fly oviposition
was heavy at Coimbatore (11.3 eggs/ 5 plants, Rahuri (8.2 eggs/ 5plants), followed by Palem (7.9 eggs/ 5
plants), Indore (8.3 eggs/ 5 plants and Udaipur (2.5 eggs/ 5 plants). Across the locations the entries SPV 2576,
SPV 2574, SPV 2572, SPV 2567 and SPV 2569 were on par to IS 18551 (RC) (Table 4.1). The data on per cent
shoot fly infested seedlings was recorded at Parbhani (54.0%) and Dharwad (36.4%).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Dharwad, Palem, Coimbatore, Surat, and
Udaipur. The borer infestation was low at Akola, Parbhani, Rahuri Dharwad and though moderate (19.5%) at
Indore these centers recorded high CV (> 25%) hence data was not considered.
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The infestation was high at Dharwad (54% DH) and moderate at Palem (22.1% DH) and none of the test entries
were comparable to resistant check (IS 2205).

At Coimbatore the borer infestation was moderate (25.0 % DH) and the entries SPV 2570, SPV 2571, SPV 2574,
SPV 2576 and SPV 2573 were on par with resistant check. At Surat the infestation was moderate (24.6% DH)
and the SPV2579, SPV2570, SPV 2577, SPV 2578 and SPV 2565 were on par with resistant check. The borer
infestation was low (3.1 % DH) at Udaipur and the entries SPV 2579, SPV 2570, SPV 2577, SPV 2565, SPV
2566, SPV 2578 and SPV 2576 were on par with resistant check. Across the locations, deadhearts due to stem
borer ranged from 11.6 — 40.4 % with an average of 25.8 % DH. None of the test entries were on par with
resistant check (IS 2205) (Table 4.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Palem and Udaipur. The
mean leaf injury due to borer was maximum at Udaipur (3.0) followed by Coimbatore (2.9), Palem (2.7), Akola
(1.7) and Parbhani (1.2). The damage rating at Indore, Rahuri and Surat recorded high CV (>25.0%) hence data
was not considered. Across locations the damage rating ranged from 1.1 — 4.0, the mean injury rating being 2.3.
All the test entries recorded damage on par with resistant check (IS 2205) Table 4.2).

The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Dharwad and Palem.
The mean stem tunneling at Coimbatore was 57.6 %, Dharwad (30.4%) and Palem 29.9 %. Across the locations
damage in genotypes ranged from 19.4 — 54.6 % and the average damage was 39.3 %. The stem tunneling data
from Indore, Parbhani and Surat was not considered due to high CV (>25%) (Table 4.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigor. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Surat and
Udaipur (Table 4.3). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of and 1.4 and
1.6 respectively, while the entries Swarna (4.2) recorded high score indicating their susceptibility.

Seedling vigour: The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Rahuri Surat and
Udaipur. (Table 4.3). Across the locations the mean score ranged from 1.9 — 3.9. Entries IS 18551 and IS 2205
recorded lowest scores (2.0, 1.9), respectively, while the entries Swarna (3.9) recorded highest scores indicating
susceptibility to shoot fly.

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola and Surat. The incidence was low at Akola. The damage ranged from 1.0 — 4.8 with an
average of 2.8 (Table 4.3).

Midge (Stenodiplosis sorghicola Cog.): The damage due to midge was observed at Akola. The damage
ranged from 1.3 — 5.0 on 1 - 9 scale indicating low infestation (2.5) (Table 4.3).

Head bug (Calocoris angustatus.): The damage due to head bug was observed at Akola. The damage ranged
from 1.3 - 3.3 on 1 - 9 scale indicating low mean infestation (2.7). The entries SPV 2570 recorded less damage
(< 2.0) score (Table 4.3).

Aphid (Melanaspis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from
1.0-3.0 on 1 -9 scale indicating low infestation (1.3) (Table 4.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.3-2.0 on 1 -9 scale indicating low infestation (1.8) (Table 4.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Palem, Parbhani, Rahuri and Udaipur.
Overall, the trial mean was 75.3 days with a range of 62.7 to 83.4 days. The entry CSV 17 was earliest to flower
(62.7 days) while SPV 2577 flowered late (83.4 days) (Table 4.6).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Dharwad, Palem, Parbhani, Rahuri Surat and Udaipur. Across the locations, the data on plant stand
was significant and ranged from 15.4 - 25.8 plants plot -twith an average of 22.5 plants plot - (Table 4.5)
indicating optimum plant stand.
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Plant height (cm): The data on plant height was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri
and Udaipur. The entry IS 2205 (225.0 cm) was tallest while CSV 17 was shortest (120.8 cm) (Table 4.6).

Grain yield/5 plants: The data on grain yield under un protected condition was recorded at Dharwad, Indore and
Udaipur. The highest grain yield was recorded in SPV 2570 (225.06 g/plot) (Table 4.5).

Trial 5: Initial Advanced Varietal hybrid Trial IAVHT-MC) (Locations: 6)
Total entries .18
Experimental hybrids : 08
Experimental varieties 02
Commercial checks : 03 (CSH 24 MF, SSG 59-3, CSV 33 MF)
Local check: 01 (Akola- SPV 669; Coimbatore- CSV 33MF (SPV 2242), HC 136, PSC-4
Surat- GFS-5; Udaipur- CO FS-29)
Resistant checks: 02 (IS 18551, IS 2205)
Susceptible check: 02 (DJ 6514, Swarna)
Locations: 06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond ). Deadhearts caused due to shoot fly was recorded at peak stage at six
locations viz; Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur. At Akola, the mean infestation was high
66.6 % DH), Three of the total 10 test entries viz., SPH 1881, SPH 1904 and SPH 1905 were statistically on par
with resistant check IS 18551. At Hisar, the mean infestation was moderate (53.4% DH), the entries SPH 1881
(48.2% DH) and SPH 1906 (43.3%) were statistically on par with resistant check IS 18551. At Ludhiana, the
infestation was low (42.7% DH), the entry SPH 1905 (17.8% DH) was on par with resistant check IS 18551. The
shoot fly infestation at Udaipur was low (30.1 % DH). The entries SPH 1881 (25.1% DH), SPV 2563 (23.5% DH)
and SPV 2564 (25.3% DH) were statistically on par with resistant check 1S 18551. At Coimbatore, overall
infestation was very low (30.6 % DH) and all test entries were on par with resistant check IS 18551. At Surat, the
infestation was low (35.3% DH), all of the test entries were on par with resistant check 1S 18551. However, the
CV% was high at Coimbatore and Surat and hence could not consider for national mean.

Across the environments, the mean shoot fly deadheart formation was 43.3 % DH with a range of 20.0 - 67.6 %.
None of the test entries were found at par with resistant check 1S 18551. However, SPH 1905 recorded lowest
DH (39.7%) (Table 5.1).

Oviposition preference: The data on eggs laid by shoot fly per five plants (no) was recorded at Coimbatore and
Udaipur. The CV % was high at both locations. Overall across the locations oviposition ranged from 1.3 to 12.1
eggs/5 plants. The lowest oviposition was recorded in SPH 1881 (1.3 eggs/ 5 plants)(Table 5.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Coimbatore, Hisar, Ludhiana, Surat
and Udaipur. The mean infestation at Hisar was highest (27.8% DH), followed by Surat (20.9% DH), while it was
low at Ludhiana (4.0% DH) and followed by Udaipur (5.2%DH). The data from Akola and Coimbatore registered
high CV%. The borer infestation at Coimbatore and Akola were 6.6 and 33.2 % DH respectively. The data from
these two centers was not considered due to high CV%. At Hisar, most of the test entries were not on par with
resistant check 1S 2205. The entry SPH 1904 recorded relatively lower damage (25.4%DH) than other test
entries. At Ludhiana, the damage range was low 2.8-6.2% with an average of 4.0% DH. The entries SPH 1905
and SPH 1877 recorded low damage and were on par with RC (IS 2205). The entries SPH 1904, SPH 1905,
SPV 2563 and SPV 2564 at Surat were at par with RC. At Udaipur all test entries except SPH 1906 were on par
with resistant check, IS 2205 (Table 5.2).

Across the locations, deadhearts due to stem borer ranged from 8.8 -21.1 % with an average of 14.5 % DH. The
entries SPH 1904 and SPH 1905 were on par with resistant check (IS 2205) (Table 5.2).

The data on leaf injury rating (1-9) due to stem borer was recorded at five locations viz., Akola, Coimbatore,
Ludhiana, Surat and Udaipur. The mean leaf injury due to borer was maximum at Surat (4.9) followed by Udaipur
(3.4), Coimbatore (3.3), Ludhiana (2.3) and Akola (1.7). The damage rating at all centers were high CV (>25.0%)
except Surat. Across locations the damage rating ranged from 2.0 — 4.0, with a mean injury rating being 3.1. The
entries SPV 2563, CSV 33MFand local checks were on par with IS 2205(RC) (Table 5.2).
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The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Hisar, Ludhiana and
Surat. The mean stem tunneling at Coimbatore was 59.6%, Surat (24.3%), Hisar (14.1%) and least at Ludhiana
(4.4%). Across the locations damage in genotypes ranged from 16.6 — 35.6 % with an average of 26.0%. The
entries SPH 1881SPH 1904, SPH 1905, SPV 2563, CSH 24MF and SSG 59-3 were statistically comparable to
resistant check and recorded low damage (Table 5.2).

Midge (Stenodiplosis sorghicola Coq): The data on damage due to midge was recorded at Akola only. The
damage was very low ranging from 2.0-3.0 with an average of 2.5. All test entries were at par with resistant
check DJ 6514. Lowest damage was recorded in CSH 24MF (2.0) (Table 5.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat
and Tamil nadu on Sorghum. However, it is also recorded in central-Southern India at Akola. The data on mite
damage rating was recorded in the scale of 1-9 at Surat and Akola. The incidence at Akola was low and ranging
from 1.3 -3.3 with an average of 2.2 while, at Surat, the damage ranged from 3.7 -8.8 with an average of 5.5
(Table 5.3). Across the locations, the data was significant ranging from 2.5 - 5.2 with an average of 3.8. The
entries CSH 24MF, SPH 1905, SPV 2564, SPV 2563 and SPH 1907 recorded lowest mite damage (Table 5.3).

Aphid, Rhopalosiphum maidis: The data on aphids was recorded at Akola only. However, it was recorded at
negligible range (1.0 - 1.3) with an average of 1.1 (Table 5.3).

Shoot bug, Peregrinus maidis :The data on shoot bug was recorded at Akola. However, the damage range
was at negligible range (1.0 - 2.0) with an average of 1.4 (Table 5.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigor. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy while, seedling vigor was scored on a 1 to 5 scale, where 1
= most vigorous and 5 = least vigorous.

Seedling vigour: The data was recorded at Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur (Table 5.5).
The high mean scoring was recorded at Udaipur (6.7) and least highest vigor recorded at Coimbatore (2.4).
Across the locations, the mean seedling vigor score ranged from 3.2 - 4.2 with an average of 3.6. The entries
CSV 33MF SSG 59-3 and IS 2205 recorded highest glossiness (3.2, 3.3 and 3.3) respectively, while the entries
Swarna (4.1) recorded relatively least vigor scores indicating susceptibility to shoot fly.

Leaf glossiness: The data on leaf glossiness was recorded at Akola, Ludhaina and Udaipur. The highest non-
glossiness mean was recorded at Udaipur (6.2) and lowest being at Ludhiana (2.4). Across the locations, the
mean leaf glossiness scoring ranged from 3.6 - 4.7 averaging 4.0 score. All entries except SPH 1877 and SPH
1906 were at par with resistant check (IS 2205) (Table 5.5).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Ludhiana and Udaipur. Across the
locations the data was significant at 5% level. Overall, the trial mean was 76.3 days with a range of 71.9- 81.8
days. The entry SPH 1877 was earliest while DJ 6514 flowered late (81.8 days) (Table 5.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Hisar, Ludhiana, Surat and Udaipur. There was optimum plant stand at all locations. Across the
locations, the data on plant stand was significant and ranged from 20.1 — 30.8 plants plot -twith an average of
26.3 plants plot - (Table 5.4).

Plant height (cm): The data on plant height was recorded at Akola, Udaipur and Ludhiana. Across the locations,
the entry SPH 1904 recorded tallest height (254.1 cm), while shortest was recorded in Swarna (195.7 cm) (Table
5.3).

Trial 6: Advance Varietal and Hybrid Trial (AVHT-SC) (Locations: 6)

Total entries 113

Experimental hybrids : 02

Experimental varieties: 02

Commercial checks : 04 (CSH 13, CSV 30F, CSV21F, CSV32F)

Local check : 01 (Akola-Improved Rankle; Coimbatore-CSV 33MF (SPV2242); Hisar- HC 136;
Ludhiana- SL 44; Surat- GFS-5; Udaipur- PC 1080)

Resistant checks . 02 (IS 18551, IS 2205)
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Susceptible checks : 02 (DJ 6514, Swarna)
Locations : 06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur)

Shoot fly (Atherigona soccata, Ronda): Dead hearts caused due to shoot fly was recorded at peak stage at six
locations (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur). At Akola the mean infestation was recorded
55.8 % DH). The test entry SPV 2445 was statistically on par with resistant check IS 18551. At Coimbatore the
mean infestation was relatively low (29.0% DH). The test entries, SPV 2445 and SPV 2451 were statistically on
par with resistant check IS 18551. At Hisar, overall infestation due to shoot fly was (56.8 % DH). None of the
entries were statistically at par with resistant check 1S 18551 except local checks. At Ludhiana, the infestation
was relatively low (39.4% DH). None of the test entries were found on par with resistant check (IS 18551). At
Surat, the mean infestation was moderate (40.6% DH), none of the test entries were on par with resistant check.
The shoot fly infestation was low at Udaipur (31.8 % DH). The test entries SPH 1890, SPH 1891, SPV 2451 and
SPV 2445 were on par with resistant check IS 18551 (Table 6.1).

Across the locations, the mean shoot fly deadheart formation was 42.2 % with a range of 21.1 - 67.2 %. None of
the test entries were statistically on par with resistant check (IS 18551). However, the test entry SPV 2445
recorded relatively lower damage (33.6%DH) (Table 6.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore and
Udaipur. The CV % was high (>25%) at both locations. Shoot fly oviposition was low at Udaipur (3.4 eggs/
Splants). Across the locations oviposition ranges from 2.0 to 13.4 eggs/5 plants and overall mean was 6.7 eggs/5
plants. The lowest oviposition was recorded in IS 2205 (2.0 eggs/ 5 plants). Almost all test entries were on par
with resistant checks, however CV was very high (Table 6.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The
data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Hisar, Udaipur and Surat. The
borer infestation was severe at Hisar (30.1 % DH), while it was low Udaipur (6.5 % DH). The moderate borer
infestation was recorded at Coimbatore (27.9% DH) and Surat (24.1% DH).

Across the locations and genotypes, the overall mean was 22.1 %DH with a range of 10.4-34.8 % DH. None of
the test entries were on par with resistant check. However, the entry SPV 2445 recorded 18.1% DH (Table 6.2).

The data on injury rating (1-9) was recorded at five locations (Akola, Coimbatore, Ludhiana, Surat and Udaipur.
The mean leaf injury due to borer was maximum at Surat (4.9) followed by Coimbatore (3.4) and Udaipur (2.6).
The lowest injury rating was recorded at Akola (6.2).

At Akola, the test entry SPV 2451 was on par with resistant check IS 2205. At Coimbatore and Surat locations,
none of the test entries were on par with resistant check. At Ludhiana, the entries SPV 2445, SPH 1890 and SPV
2451 were on par with check. At Udaipur, SPV 2445 was on par with resistant check. Across locations the overall
mean was 3.0 with a range of 1.2 to 4.7. None of the test entries were on par with resistant check 1S 2205.
However, the test entry SPH 1890 recorded lowest injury (2.9) (Table 6.2).

The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Hisar, Ludhiana and
Surat. The data recorded high CV (>25 %) at Coimbatore, Hisar and Ludhiana. At Surat, the range of stem
tunneling damage was from 17.6 to 48.7% with a mean of 29.6%. None of the entries were comparable to
resistant check (IS 2205). Across the locations the mean was 29.6%, ranging from 23.1 % to 41.0%. The entries
SPV 2445, SPV 2451, SPH 1890 and SPH 1891 recorded lowest stem tunneling damage (>30%) and were on
par with resistant check IS 2205. However the CV% was above 25%. (Table 6.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola centre where the
infestation was at low level. The mean midge damage rating was 2.2 and it ranged from 1.00 — 3.3. Amongst the
test entries, none was statistically on par with resistant check (DJ 6514). However, SPH 1891, SPV 2445 and
SPV 2451 recorded 2.3 damage rating (Table. 6.3).

Aphid, Rhopalosiphum maidis: The data on aphids was recorded at Akola only. However, it was recorded at
low range (1.0 - 3.0) with an average of 1.6. The test entries SPV 2445, SPV 2451, SPH 1890 and SPH 1891
recorded lowest 1.3- 1.7 damage rating and were on par with resistant check (Table 6.3).
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Shoot bug (Perigrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.0 - 2.7 on scale of 1- 9 indicating low infestation. The mean shoot bug damage score was 2.0 (Table 6.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat
and Tamil Nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Akola and
Surat. Across the locations, the damage ranged from 2.5 — 5.2 with an average of 3.8. The test entries SPH
1890, SPH 1891 and SPV 2445 were on par with resistant check DJ 6514 (Table 6.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling vigor: The data was recorded at Akola, Coimbatore, Hisar, Ludhiana Surat, and Udaipur. Across the
locations, the mean score ranged from 1.7 - 4.2 with mean score of 3.1. The entries ARE 2205 and IS 18551
recorded highest vigor score of 1.8 and 1.7 respectively, while Swarna (susceptible check) recorded least vigor
4.2 thus indicating susceptibility to shoot fly. Amongst test entries, SPH 1890, SPV 2451 recorded lowest vigor
(Table 6.5).

Leaf glossiness: The data was recorded at Akola, Ludhiana and Udaipur. Across the locations the entries IS
18551 and IS 2205 recorded most glossiness scoring 1.2. While the entries Swarna, DJ 6514 and DJ 6514
recorded least glossiness scores indicating their susceptibility. None of the test entries were on par with resistant
check (Table 6.5).

Plant height (cm): The data on plant height was recorded at Akola, Udaipur and Ludhiana. Overall, the entry
SPH 1890 was tallest (233.8 cm) while DJ 6514 recorded shortest length (146.0 cm). The overall mean plant
height was 195.4 cm (Table 6.3).

Grain yield /plot (1.8 m2): The data on grain yield under un protected condition was recorded at Udaipur only.
Overall, the highest grain yield was recorded in CSH 13 (325.0 g/plot), followed by CSV 32F (316.7 g/plot), The
lowest grain yield was recorded in IS 2205 (108.3 g) followed by IS 18551 (116.7 g) (Table 6.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Ludhiana and Udaipur. Across the
locations the data was significant at 5% level. Overall, the trial mean was 81.1 days with a range of 76.4 to 86.2
days. The entry SPH 1891 was recorded earliest to flower (76.4 days) while CSV 30F flowered late (86.2 days)
(Table 6.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was significant
and ranged from 20.6 to 30.2 plants plot 1with an average of 24.1 plants plot 1 indicating optimum plant stand
(Table 6.4).

Trial 7: Initial Varietal and Hybrid Trial (IVHT-SC) (Locations: 6)

Total entries 227

Experimental hybrids : 03

Experimental varieties: 15

Commercial checks : 04 (CSH 13, CSV 30F, CSV 32F, CSV 21F)

Local check 101

Resistant checks .02 (IS 18551, IS 2205)

Susceptible checks  : 02 (DJ 6514, Swarna)

Locations : 06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded peak stage at Six
locations (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur). At Akola centre, the damage ranged from
17.7 to 81.4 averaging 61.7% DH. None of the test entries were statistically on par with resistant check (17.7%
DH). The highest damage was recorded in susceptible check DJ 6514 (81.4% DH). The Coimbatore centre
recorded low mean deadhearts 28.4 % with a range from 16.6 to 63.0% DH. The test entries SPV 2581, SPV
2582, SPV 2585, SPV 2586, SPV 2587 and SPV 2591 recorded relatively low damage and were statistically on
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par with resistant check IS 18551 (16.6% DH). The overall mean at Hisar centre was 55.4% DH with range from
29.5 to 76.0% DH. The entry SPV 2594 recorded relatively lower damage and was on par with resistant check
(229.5%DH). At Ludhiana, across the genotypes the range of DH% due to shoot fly was recorded low from 15.6
to 69.5% DH with an average of 38.8% DH. The entries SPV 2582, SPV 2591 and SPV 2593 recorded relatively
lower damage and statistically on par with resistant check 1S 18551 (15.6%DH). At Surat, the damage ranged
from 20.2 to 66.6% DH with an average of 38.8% DH. The entries SPH 1919, SPV 2581 and SPV 2582 recorded
low damage and were on par with resistant check (20.2% DH). The mean shoot fly damage was recorded 27.6%
at Udaipur with a range from 15.0 to 68.4% DH. The data were statistically significant at 5% level. The entries
SPV 2582, SPV 2585, SPV 2586, SPV 2587, SPV 2588, SPV 2589 and SPV 2593 were on par with resistant
check IS 18551 (15.1% DH) (Table 7.1).

Across the genotypes and locations, the overall mean of shoot fly damage was 41.8% with a range from 19.6 to
70.1% DH. The data was statistically significant at 5% level. None of the entries were statistically on par with
resistant check 1S 18551. However, the entries SPV 2582, SPV 2586 and SPV 2591 recorded low damage (<
35% DH). Resistant check recorded 19.6 % deadhearts due to shoot fly (Table 7.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at two locations
viz., Coimbatore and Udaipur. The CV % was high at both the locations (>25%). Across the locations and
genotypes, the oviposition ranged from 2.0 to 25.7 eggs/5 plants with overall mean was 8.0 eggs/5 plants. The
lowest oviposition was recorded in SPV 2586 (2.0 eggs/ 5 plants). Almost all test entries except SPH 1918 were
on par with resistant checks IS 18551 (Table 7.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The
data on spotted stem borer infestation was assessed in terms of leaf injury rating (1-9) at 30 DAE and recorded
at Akola, Coimbatore, Ludhiana, Surat and Udaipur. The data on leaf injury rating at Akola and Udaipur had high
CV% (<25%). At Coimbatore, the overall mean was 3.8 being range from 1.0 to 6.3 in the scale of 1-9. Almost all
entries recorded low injury rating and comparable with resistant check. The resistant check recorded 1.0 injury
rating ). Whereas, at Ludhiana, the range was from 1.3 to 4.0 with an average of 2.3 The entries SPV 2586, SPV
2583, SPV 2586, SPV 2587 and SPV 2592 recorded low injury rating and were on par with resistant check IS
2205 (1.3 rating). At Surat, the mean injury rating was 4.7 with a range of 1.7-6.7 scale. None of the entries were
on par with resistant check (IS 2205). Across locations the leaf injury was low the range was 1.2- 4.9 with
average of 3.2. However, none of the entries were on par with resistant check. The resistant recorded 1.2 rating.
The lowest leaf injury in test entries was recorded in SPV 2593 (2.5), followed by SPV 2582 (2.7) (Table 7.2).

The data on stem tunneling (%) due to stem borer was recorded at Coimbatore, Hisar, Ludhiana and Surat. The
CV% was very high (>25%) at Hisar and Ludhiana. At Coimbatore, the damage ranged from 23.3 — 80.0 %, and
the mean being 51.9 %. None of the entries were statistically at par with resistant check IS 2205. At Surat, the
mean stem tunneling was ranged from 17.4 to 53.0 with an average of 25.6. The entries SPH 1917, SPV 2580,
SPV 2581, SPV 2582, SPV 2585, SPV 2588 SPV 2589, SPV 2590, SPV 2591 and SPV 2593 recorded lower
damage and were on par with resistant check IS 2205 (17.4%). Across the genotypes and locations the mean
ranged from 16.7 to 40.0 with an average of 24.4. The CV value was high (>25%). SPV 2586 recorded lowest
tunnel damage (18.7%) followed by SPV 2585 (19.41%). The resistant check IS 2205 recorded 16.7% (Table
7.2).

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Coimbatore, Hisar, Ludhiana, Surat
and Udaipur. The mean borer infestation was severe at Coimbatore (31.7 % DH), followed by at Hisar (29.3 %
DH). The lowest borer infestation was recorded at Ludhiana (5.1DH), followed by Udaipur (5.7% DH).

Across the locations, deadhearts due to stem borer ranged from 8.4 to 28.0 % with an average of 16.5 % DH.
The test entries SPV 2591 and SPV 2592 were statistically on par with to resistant check (IS 2205). However, the
CV was >25% (Table 7.2).

Midge (Stenodiplosis sorghicola Coq): The data on mite damage rating was recorded in the scale of 1-9 at 75
DAE at Akola only. The damage was low ranging from 1.00 to 4.00 with an average of 2.4. The data was
statistically significant at 0.05 and none of the test entries were on par with resistant check DJ 6514 (1.0) and
susceptible check Swarna recorded 4.0 (Table 7.3).
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Aphid, Rhopalosiphum maidis: The data on aphids rating (1-9 scale) was recorded at Akola only. However, it
was recorded at low range (1.0 - 3.0) with an average of 1.3. The CV was high (>25%). Almost all entries were
on par with resistant check. The test entries recorded lowest aphid damage rating are SPH 1917, SPH 1918,
SPV 2580, SPV 2582, SPV 2584, SPV 2585, SPV 2586, SPV 2591, SPV 2593 and SPV 2594(Table 7.3).

Shoot bug (Perigrinus maidis):The damage due to shoot bug was observed at Akola. The damage rating
ranged from 1.7 — 2.7 with an average of 2.1 on scale of 1- 9 indicating low infestation. Aimost all entries were on
par with resistant check IS 18551 (1.7) (Table 7.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat
and Tamil Nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Akola and
Surat. Across the locations, the damage ranged from 2.5 — 5.2 with an average of 3.7. The test entries SPH
1917, SPH 1918, SPV 2581, SPV 2585, SPV 2588, SPV 2589, SPV 2590 and SPV 2591, SPV 2591 SPV 2592,
SPV 2593 and SPV 2594 were on par with resistant check DJ 6514 (2.5) (Table 7.3).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling vigor: The data was recorded at Akola, Coimbatore, Hisar, Ludhiana and Surat. Across the locations,
the mean score ranged from 1.5 - 4.3 with mean score of 3.0. The test entries SPV 2591 recorded most vigor
score of 2.3 and followed by SPV 2582 (2.5). While Swarna and DJ 6514 (susceptible check) recorded least
vigor 4.3 seedling vigor thus indicating susceptibility to shoot fly Table 7.5).

Leaf glossiness: The data was recorded at Akola, Ludhiana and Udaipur. Across the locations the entries IS
18551 and IS 2205 recorded most glossiness 1.2-1.3. While the entries Swarna and DJ 6514 recorded least
glossiness scoring 4.6, thus indicates their susceptibility. None of the test entries were on par with resistant
check, however, SPV 2593 recorded 3.1 scoring of most leaf glossiness followed by SPV 2586 (Table 7.5).

Plant height (cm): The data on plant height was recorded at Akola, Udaipur and Ludhiana. Overall, the entry
SPV 2580 was tallest (267.4 cm) while Swarna recorded shortest length (143.1cm). The overall mean plant
height was 204.5 cm (Table 7.3).

Grain yield /plot (1.8 m2): The data on grain yield under un protected condition was recorded at Udaipur only.
Overall, the highest grain yield was recorded in SPH 1919 and SPH 2594 (325.0 g/plot), followed by CSV 32F
(316.7 glplot), the lowest grain yield was recorded in IS 2205 (83.3 g) followed by SPV 2583 (91.7 g) (Table 7.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola and Udaipur. Across the locations the
data was significant at 5% level. Overall, the trial mean was 76.6 days with a range of 67.8 to 84.3 days. The
entry SPV 2590 recorded earliest to flower (67.8 days), while SPV 2593 flowered late (84.3 days) (Table 7.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was significant
and ranged from 20.7 to 30.3 plants plot 1with an average of 25.4 plants plot ! indicating optimum plant stand
(Table 7.4).

Spider mites (Oligonychus indicus and O. pratensis The data on mite damage rating was recorded in the
scale of 1-9 at Surat and Akola and the incidence was moderate at Surat (4.3) while it was low at Akola (1.8).
Across the locations damage ranged from 2.3 — 4.8 with an average of 3.1 (Table 4.3). There was no significant
difference among genotypes in their reaction to mite damage.

Midge (Stenodiplosis sorghicola Cog.): The damage due to midge was observed at Akola. The damage
ranged from 1.3 — 9.0 on 1 — 9 scale indicating low infestation (2.6).The entries SPV 2573 and SPV 2576
recorded less damage (< 2.0) score (Table 4.3).

Head bug (Calocoris angustatus.): The damage due to head bug was observed at Akola. The damage ranged
from 1.3 -3.3 on 1 -9 scale indicating low infestation (2.7). The entries SPV 2570 recorded less damage (< 2.0)
score (Table 4.3).
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Aphid (Melanapis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from 1.0
—3.0 0n 1 -9 scale indicating low infestation (1.3) (Table 4.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.3 -2.0 on 1 -9 scale indicating low infestation (1.9) (Table 4.3).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Palem, Parbhani, Rahuri, and
Udaipur. Across the locations the data was significant at 5% level. Overall, the trial mean was 75.3 days with a
range of 62.7 to 83.4 days. The entry CSV 17 was earliest to flower (60.7 days) while SPV 2577 flowered late
(74.0 days) (Table 4.6).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri Surat and Udaipur. Across the locations, the data on
plant stand was significant and ranged from 15.4 — 25.8 plants plot -1 with an average of 22.5 plants plot -1 (Table
4.5) indicating optimum plant stand.

Plant height (cm): The data on plant height was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri
and Udaipur. The entry IS 2205 (225 cm) was tallest while CSV 17 was shortest (120.8 cm) (Table 4.6).

Grain yield/5 plants: The data on grain yield under un protected condition was recorded at Dharwad, Indore and
Udaipur. The highest grain yield was recorded in SPV 2570 (225.6 g/5P) (Table 4.5).

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

Trial 8: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 9)
Total entries 123
Experimental hybrids : 01
Experimental varieties: 14
Commercial checks : 03
Resistant checks 102
Susceptible checks  : 02
Locations 09

CSH 22SS, CSV 19SS, CSV 24SS)

IS 18551, IS 2205)

DJ 6514, Swarna)

Akola, Coimbatore, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur)

o~ — —

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak period in
nine centers viz., Akola, Coimbatore, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. Except for data
from Indore all centers data was significant. At Akola, the damage ranged from 18.7% to 94.7 % with an average
of 57.0%. The entries SPV 2604 and SPV were on par with resistant check IS 18551. The Coimbatore centre
recorded mean damage of 29.4% with a range from 9.9% to 60.1% DH. The entries which recorded relatively
lower damage and on par with resistant check (IS 18551) were SPV 2602. At Hisar, the range was from 28.6 to
75.4% DH with an average of 53.2 % DH. The entries SPV 2531, SPV 2604, SPV 2530 and SPV 2597 were on
par with resistant check IS 18551 (28.6%). The data on shoot fly deadhearts at Ludhiana ranged from 13.9% to
69.5% with an average of 32.5%.The entries SPV 2531, SPV 2508, SPV 2604, SPV 2530 and SPV 2595 were
on par with resistant check IS 18551. At Palem, the mean was 58.7 % with a range from 32.1% to 86.4% DH.
None of the entries were on par with resistant check IS 18551 (34.0% DH). At Rahuri, the range was from 57.9%
to 100.0% with an average of 90.3%. None of the entries were on par with resistant check IS 18551. At Surat, the
deadheart range was from 29.5 to 63.9% with an average of 44.2%. The entries SPV 2530, SPV 2604, SPV
2598, SPV 2597, SPV 2462 and SPV 2528 were on par with resistant check IS 18551 (29.5% DH). The Udaipur
center recorded damage ranging from 15.0% to 66.1% DH with an average of 27.8%. The test entries SPV 2604,
SPV 2605, SPV 2597, SPV 2530, and SPV 2528 recorded damage on par with resistant check (Table 8.1).

Across the locations and genotypes, the shoot fly damage ranged from 26.1 - 76.7% with an average of 49.1 %.
None of the entries were comparable with resistant check IS 18551 (Table 8.1).

Oviposition preference: The data on eggs per five plants (no) laid due to shoot fly was recorded at Palem,
Indore, Rahuri and Udaipur. The data on eggs from Indore recorded high CV (<25%). At Rahuri, the mean
oviposition ranged from 5.0 to 12.7 eggs/SPlants with an average of 8.9 eggs /Splants. At Palem, the mean
oviposition ranged from 4.7 to 9.7 eggs/5Plants with an average of 7.3 eggs /5plants. Oviposition was low at
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Udaipur ranging from 1.0 - 5.0 eggs/5 plants with an average of 2.5 eggs/5 seedlings. Across the locations and
genotypes, the oviposition ranged from 4.0 to 9.1 eggs/5 plants with overall mean of 6.2 eggs/5 plants. None of
the test entries were on par with resistant checks IS 18551 but they were significantly superior to susceptible
checks (Table 8.1)

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury rating (1-9) at 30 DAE, deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The
data on injury rating (1-9) was recorded at seven centers viz., Akola, Coimbatore, Indore, Hisar, Ludhiana,
Palem, Surat and Udaipur.

The data from Akola, Udaipur and Surat recorded high CV (>25%) (Table 8.2). The borer infestation in terms of
deadhearts was severe at Coimbatore (33.4 % DH) followed by Hisar (29.4 %DH), Surat (26.3% DH), Palem
(20.9 % DH) and lowest at Ludhiana (5.4% DH).

The entries SPV 2598, SPV 2599, SPV 2596, SPV 2597 and SPV 2600 were on par with resistant check (IS
2205) at Coimbatore. At Hisar the lines SPV 2531, SPV 2597, SPV 2604, and SPV 2530 recorded damage on
par with resistant check. The entries SPV 2595, SPV 2596, SPV 2530, SPV 2600, and SPV 2604 recorded
damage on par with resistant check at Ludhiana. At Palem SPV 2604 was on par with resistant check. None of
the entries were comparable to resistant check at Surat (Table 8.2).

Across the genotypes and locations, deadhearts due to stem borer ranged from 12.4 to 44.2 % with an average
of 23.1 % DH. None of the test entries were statistically on par with resistant check (IS 2205). The resistant
check recorded 10.7 % deadhearts due to stem borer (Table 8.2).

The data on Stem borer leaf injury rating on 1-9 scale was recorded at Akola, Coimbatore, Indore, Ludhiana,
Surat, Udaipur and Palem. The injury score was highest at Surat (5.1) followed by Coimbatore (3.3), Udaipur
(3.2), Indore and Ludhiana (2.6) and lowest at Akola (2.2). Across the genotypes and locations, leaf injury due to
stem borer ranged from 1.3 to 5 with an average of 2.9. None of the test entries were statistically on par with
resistant check (IS 2205). The resistant check recorded 1.3 score (Table 8.2).

The data on stem tunneling damage due to stem borer was recorded at harvest in five locations viz., Coimbatore,
Hisar, Ludhiana and Surat. The CV% value was high at Coimbatore and Ludhiana. At Hisar, the damage range
was 7.0 to 27.6% with an average of 15.2%. The entries SPV 2531, SPV 2604, SPV 2604 and SPV 2600 were
on par with resistant check (IS 2205). At Palem the stem tunneling ranged was from 17.0% to 53.1 % with an
average of 28.9%. The entries SPV 2596, SPH 1880, SPV 2604 and SPV2595 were on par with resistant check
(IS 2205). At Surat, the stem tunneling range was 17.6 to 48.7 % with an average of 29.4%. The entries SPV
2597, SPV 2595, SPV 2531, SPV 2530 were on par with resistant check IS 2205 (15.6 %). Across the genotypes
and locations the stem tunneling ranged from 13.9 to 43.1% with an average of 30.7%. The test entries that
recorded stem tunneling on par with resistant check are SPV 2531, SPV 2604, SPV 2597, SPV 2595, SPV 2596
and SPV 2530 (Table 8.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola centre where the
infestation was at low level. The mean midge damage rating was from 1.0 to 3.0 with an average of 2.4., The test
entries SPV 2605 and SPV 2603 recorded 2.0 damage rating and found on par with resistant check DJ 6514
(Table. 8.3).

Head bug (Calocoris angustatus): The data on head bug damage rating (1-9 scale) was recorded at Palem
centre where the infestation was at low to moderate level. The mean head bug damage rating was from 1.7 to
5.0 with an average of 2.7. Amongst the test entries SPV 2604 recorded lowest damage due to head bug (<2.0)
(Table. 8.3).

Aphid (Melanapis sacchari): The data on damage rating (1-9) due to aphid was recorded at Akola. The damage
ranged from 1.0 — 2.3 with an average of 1.2 in the scale of 1-9 indicating very low infestation. Almost all test
entries except SPV 2603 and SPV 2605 recorded 1.0 damage rating (Table 8.3).

Shoot bug (Perigrinus maidis): The data on damage rating (1-9) due to shoot bug was recorded at Akola. The
damage ranged from 1.3 — 2.3 with an average of 1.8 in the scale of 1-9 indicating very low infestation. Almost all
entries except SPH 1880 higher damage rating damage (Table 8.3).
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Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Surat and the incidence high while it was low at Akola. Overall damage rating ranged from 3.0-6.3
with an average of 5.2. The data recorded high CV % (Table 8.3).

Morpho-physiological traits:

The morpho-physiolgical traits such as seedling vigor and leaf glossiness were recorded at 12 days after
emergence of seedlings. Leaf glossiness was scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-
glossy and while seedling vigor was scored on a 1 to 5 scale, where 1 = most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at seven centers: Akola, Coimbatore, Hisar, Ludhiana, Palem,
Rahuri and Surat. Across the locations, the mean score ranged from 1.7 — 4.1 with mean score of 3.4. The
entries IS 2205 and IS 18551 recorded lowest score of 1.8 and 1.7 respectively, while Swarna (susceptible
check) recorded highest glossiness 4.0 thus indicating susceptibility to shoot fly. Almost all test entries were on
par with resistant check IS 18551. None of the test entries recorded lowest glossiness on par with resistant check
(Table 8.4).

Seedling vigour: The data was recorded at eight centers: Akola, Coimbatore, Ludhiana, Palem, Rahuri and
Udaipur. Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.1 and 1.5,
respectively, while the entries Swarna and DJ 6514 recorded highest scores indicating their susceptibility to the
shoot fly. None of the test entries were on par with resistant check (Table 8.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at 8
locations viz., Akola, Coimbatore, Hisar, Ludhiana, Palem, Rahuri, Surat and Udaipur. Across the genotypes and
locations, the data on plant stand was ranged from 20.1 to 2584 plants plot -*with an average of 24.5 plants plot -
Lindicating optimum plant stand (Table 8.5).

Grain yield & its components: Grain yield in grams per five plants was assessed at Udaipur. The data on grain
yield was ranged from 50.0 to 233.3 g plants - and the mean grain yield was 132.0 g plants®. The highest grain
yield was obtained in SPV 2599 and SPV 2597. (Table 8.5).

Days to 50 % flowering: The data on days to 50% flowering were recorded at Akola, Ludhiana, Palem, Rahuri
and Udaipur. Overall the range was from 77.5 to 88.9 with an average of 83.2 days. The test entries that
recorded earliest flowering was SPV 2530 (77.5 days) and most late flowering was noticed in SPV 2600 (88.9
days). (Table 8.6).

Plant height (cm): The data on plant height was recorded at Akola, Ludhiana, Palem, Rahuri and Udaipur.
Across the genotypes and locations, the plant height ranged from 143.9 to 243.5 with an average of 208.5 cm.
The entry SPV 2530 was highest length (243.5 cm) while Swarna (the susceptible check) recorded shortest
height (143.9 cm) (Table 8.6).

Trial 9: High Biomass Sorghums (HBM) (Locations: 9)
Total entries: 15
Experimental Hybrid: 02
Experimental varieties: 07
Commercial checks: 02 (CSH 13, CSH 22SS)
Resistant checks: 02 (IS 18551, IS 2205)
Susceptible check: 02 (DJ 6514, Swarna)
Locations: 08 (Akola, Hisar, Ludhiana, Palem, Palem, Parbhani, Rahuri and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Akola, Hisar, Ludhiana, Palem, Rahuri and Udaipur). At Akola the mean infestation was 65.0 % DH,
ranging from 23.4-91.3 %DH. The entries SPV 2608 and SPV 2611 were statistically on par with resistant check.
At Hisar, mean infestation was 60.7 % DH ranging from 28.6 - 75.4%DH. None of the entries were on par with
resistant check. However, SPV 2608 recorded lowest DH in amongst test entries. At Ludhiana, the mean range
was from 17.2 -69.5DH % with an average of 43.7%DH. None of the test entries were on par with resistant
check. However, SPV 2608 recorded lowest DH in amongst test entries. The mean shoot fly infestation at
Parbhani was (64.0 % DH) with a range from 32.4-86.1 %DH. The entries SPV 2606 and SPV 2608 were on par
with resistant check. At Rahuri, the shoot fly infestation was high (92.0 % DH). None of the entries were
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comparable with resistant check (IS 18551). The shoot fly infestation was 35.4% DH at Udaipur. The entries SPH
1798, SPV 2606, SPV 2608 and SPV 2609 were on par with resistant check (IS 18551).

Across the locations, the mean shoot fly deadheart formation was 60.4 % DH with a range of 31.1 — 81.5 % DH.
None of the test entries were significantly superior to the resistant check IS 18551. However, SPV 2608 recorded
lowest DH 48.0% amongst test entries (Table 9.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Palem,
Parbhani, Rahuri and Udaipur. Except at Palem, all centers recorded high CV %. Shoot fly oviposition was heavy
at Parbhani (39.3 eggs/ 5plants) followed by Rahuri (9.0 eggs/ 5 plants), Palem (7.9 eggs/ 5 plants) and Udaipur
(2.6 eggs/ 5 plants). Across the locations, the CV% recorded high CV% (<25%). Lowest egg laid was in SPV
2608 (11.7 eggs/5plants), followed by SPH 1798 (15.9 eggs/5 plants). Resistant check (IS 18551) recorded 4.8
eggs and IS 2205 recorded 4.2 egg/5Splants (Table 9.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Ludhiana, Palem, Parbhani,
Rahuri and Surat. The borer infestation at Akola was 23.4-91.3% DH with an average of 65.0%DH. At Hisar, the
mean dead hearts was 60.7% with a range of 28.6 - 75.4 % DH. The infestation was severe at Rahuri (92.0 %
DH). At Ludhiana, the stem borer DH% average recorded 43.7% with an average of 43.7% with range of 17.2-
69.5% DH. However the CV was high. At Palem, the stem borer infestation with an average of 61.8 % DH)
ranging from 32.4-86.1% DH.27.5 %. The data from Udaipur registered high CV%. The average stem borer
damage was 35.4% with a range of 16.5 -66.7 % DH.

Across the locations, deadhearts due to stem borer ranged from 31.1 - 81.5 % with an average of 60.4 % DH.
None of the test entries were on par with resistant check. However, SPV 2608, recorded lowest DH (48.0%DH),
followed by SPV2608 (55.1%DH). The resistant check (IS 2205) recorded 32.3 DH% (Table 9.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Ludhiana, Palem, Rahuri, and Udaipur.
The mean leaf injury due to borer was maximum at Udaipur (3.5), followed by Palem (2.7). The least leaf injury
was recorded at Rahuri (1.3) and followed by Akola (2.1). Across locations the average injury was 2.3 with range
of 1.2-4.4. The entry SPV 2611 recorded lowest rating amongst test entries, the resistant check IS 2205 recorded
1.2 rating (Table 9.2).

The data on stem tunneling (%) due to borer was recorded during harvest at Hisar, Ludhiana, Palem and
Parbhani. The data recorded high CV (>25 %) at Hisar, Ludhiana and Parbhani except Palem. Across the
locations the range was from 10.8-47.3 % with an average of 27.6%. The CV% was very highs (<25%).
However, the test entries SPV 2608 recorded lowest DH 21.1%. The resistant check IS 2205 recorded 15.6%
(Table 9.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola centre, where the
infestation was at low level. The mean midge damage rating was from 1.0 to 3.0 with an average of 2.4. The test
entry SPV 2608 recorded 1.7, followed by SPH 1797 (2.0 rating). The resistant check DJ 6514 recorded 1.0
damage rating (Table 9.3).

Head bug (Calocoris angustatus): The data on head bug damage rating (1-9 scale) was recorded at Palem
centre where the infestation was at low to moderate level. The mean head bug damage rating was from 1.7 to
5.0 with an average of 3.0. Amongst the test entries SPV 2609 recorded lowest (2.3) rating and was on par with
resistant check 1S 2205 (1.7 rating) (Table. 9.3).

Aphid, Rhopalosiphum maidis: The data on aphids rating (1-9 scale) was recorded at Akola only. However, it
was recorded at low range (1.0 - 2.3) with an average of 1.5. The CV was high (>25%). Almost all entries were
on par with resistant check. The test entries recorded lowest aphid damage ratings are SPV 2608, SPV 2402,
SPV 2610 and SPV 2611 recorded least damage rating (1.3 rating). The resistant check IS 2205  recorded
lowest aphid damage rating (1.0) (Table 9.3).

Shoot bug (Peregrines maidis): The data on damage rating (1-9) due to shoot bug was recorded at Akola. The
damage ranged from 1.7 — 3.0 with an average of 2.2 in the scale of 1-9 indicating very low infestation. The test
entries SPH 1798, SPV 2402, SPV 2606, SPV 2608, SPV 2609 recorded > 2.3 rating and were on par with
resistant check IS 18551 1.7 rating (Table 9.3).
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Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat
and Tamil Nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Akola and the
incidence was low. The damage rating ranged from 1.7- 4.3 with an average of 2.9. Only one test entry SPH
1798 recorded lowest damage due to spider mite ( 2.3 rating) and was on par with resistant check DJ 6514
(2.3). (Table 9.3).

Morpho-physiological traits:

The morpho-physiolgical traits such as seedling vigor and leaf glossiness were recorded at 12 days after
emergence of seedlings. Leaf glossiness was scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-
glossy and while seedling vigor was scored on a 1 to 5 scale, where 1 = most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at seven centers: Akola, Ludhiana, Parbhani, Palem, Rahuri and
Udaipur. Across the locations, the mean score ranged from 1.2 - 4.3 with average of 3.4. The entries IS 2205 and
IS 18551 recorded lowest score of 1.2 and 1.4 respectively, while Swarna (susceptible check) recorded highest
non-glossiness 4.3, thus indicating susceptibility to shoot fly. None of the entries were on par with resistant check
(Table 9.4).

Seedling vigour: The data was recorded at eight centers: Akola, Hisar, Ludhiana, Palem, Parbhani and Rahuri.
Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.6. While the entries Swarna
and DJ 6514 recorded highest scores (4.1 rating), indicating their susceptibility to the shoot fly. None of the test
entries were on par with resistant check except SPV 2402 (2.25 vigour scoring) (Table 9.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at seven
locations viz., Akola, Hisar, Ludhiana, Palem, Parbhani, Rahuri and Udaipur. Across the genotypes and
locations, the data on plant stand was ranged from 19.1 to 32.4 plants plot 1 with an average of 25.3 plants plot -
L. The entry IS 2205 recorded highest plant populations (32.4 plants), whereas the entry SPV 2607 recorded
lowest plant stand per plot (19.1 plants) (Table 9.5).

Grain yield & its components: Grain yield in grams per five plants was assessed at Udaipur only. Overall, the
data on grain yield was ranged from 25.0 to 383.3 g plants -> and the mean grain yield was 171.9 g plants®. The
data was not significant at 5% level. The highest grain yield was obtained in SPH 1797 (333.3 g), followed by
SPV 2607 (200.0g), SPV 2608 (191.7 g) and CSH 13 (383.39). The lowest grain yield was recorded in SPV 2610
(25.0 g plants ) (Table 9.5).

Days to 50 % flowering: The data on days to 50% flowering were recorded at Akola, Palem, Rahuri and
Udaipur. Overall the range was from 75.8 to 87.4 with an average of 81.9 days. The test entries that recorded
earliest flowering was SPH 1797 (78.7 days) and most late flowering was noticed in SPV 2402 (87.4 days).
(Table 9.6).

Plant height (cm): The data on plant height was recorded at Akola, Ludhiana, Palem, Rahuri and Udaipur.
Across the genotypes and locations, the plant height ranged from 139.8 to 226.8 with an average of 191.1 cm.
The entry SPH 1798 and IS 18551 were highest length (226.8 cm) while Swarna (susceptible check) recorded
shortest height (139.8 cm) (Table 9.6).

V. Evaluation of selected lines from Coordinated program for shoot pest resistance

The trial was formulated with an objective to identify breeding sources from AICRIP program which has
performed better against shoot pest but were ignored due to poor yields. Such lines may find place in resistance
breeding program as sources for shoot pests resistance.

Trial 10: Evaluation of AICSIP lines for shoot pest resistance (AICSIP-SPN) (Locations: 10)

Total entries: 20 Varieties: 16 Resistant checks: 02 (IS 18551, IS 2205)

Susceptible check: 02 (DJ 6514, Swarna)

Locations: 10 (Akola, Coimbatore, Dharwad, Hisar, Ludhiana, Palem, Parbhani, Rahuri, Surat and Udaipur)
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at
seven locations (Akola, Dharwad, Hisar, Ludhiana, Palem, Parbhani and Rahuri). The mean infestation
(deadhearts % at Peak stage) in trial at Akola was 44.1 %; Dharwad- 50.2 %; Hisar-48.5 %; Ludhiana- 32.3 %;
Palem- 52.2 %; Parbhani- 68.0 %; Rahuri- 79.7 %. The data from Coimbatore, Indore, Surat and Udaipur
recorded high CV (>25%) hence, was not considered for all India mean. The data from Rahuri was also not
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considered as there was error in recording data, resulting in less difference between the resistant and
susceptible check.

At Akola the entries SFRM-4, SFRM-1, SFRM-3, SFRM-2 and RBSV 34) were statistically on par with the
resistant check IS 18551. At Dharwad, SPV 2521, SR 2957, SFRM-4, SR 2949, RBSV 34, SH 1532, RBSV 33,
SFRM 1 and SFRM 2 were statistically on par with resistant check IS 18551. The lines SFRM-1, RBSV 36,
RBSV 34, SFRM 2 and AKSV 425 were on par with IS 18551 (RC) at Hisar. At Ludhiana the infestation was
moderate and the entries SFRM 3 and AKSV 385 were on par with IS 18551 (RC). At Palem, SFRM-2 was on
par with IS 18551 (RC).

Across the locations, the mean shoot fly dead heart formation was 49.4 % DH with a range of 28.2 — 78.3 %. The
test entries SFRM -4 and SFRM -1 were on par with IS 18551(RC) (Table10.1).

Oviposition preference:

The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar and Parbhani. The CV % was high
at Rahuri, Ludhiana and Dharwad. Shoot fly oviposition was 6.9 eggs/ Splants at Hisar followed by Parbhani (6.8
eggs/ 5 plants). Overall across the locations oviposition ranges from 4.5 to 10.7 eggs/5 plants. The lowest
oviposition was recorded in SFRM-1 (4.5 eggs/ 5 plants). There was no significant difference in ovipositional
preference among the test entries (Table 10.1). Oviposition was reported as per cent seedlings infested with
shoot fly at Ludhiana (45 %), Dharwad (38.4 %) and Rahuri (32.47%) and all three centers recorded high CV %.

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Palem, Dharwad, Ludhiana
and Parbhani. The infestation was severe at Dharwad (56.9 % DH), while it was moderate at Hisar (25.3 % DH)
and Palem (20.1 % DH). At Ludhiana (6.7 % DH), Akola (6.6 % DH) and Parbhani (5.8% DH) infestation was
low. The CV % was high at Dharwad, Ludhiana and Parbhani hence not considered for all India average. Across
the locations, deadhearts due to stem borer ranged from 11.1 — 26.9 % with an average of 17.3 % DH and none
of the test entries were statistically on par with to resistant check (IS 2205) (Table 10.2).

The data on injury rating (1-9) was recorded at three locations viz., Akola, and Ludhiana. The mean leaf injury
due to borer was maximum at Palem (2.4) followed by Ludhiana (1.7) and lowest at Akola (1.3). Across the
locations none of the entries recorded leaf injury rating on par to resistant check (IS 2205) (Table 10.2).

The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Hisar, Palem, Ludhiana
and Parbhani. Across the locations there was no difference between the entries. However, SH 1532, SR 2949,
AKSV-424, SR 2957 and SFRM-4 recorded low stem tunneling (Table 10.2).

Morphological traits:

The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was scored on a 1
to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at Akola, Coimbatore, Ludhiana, Palem, Parbhani, Rahuri and
Udaipur. Across the locations the mean score ranged from 1.2 — 3.7 with mean score of 2.4. Entries IS 18551
and IS 2205 recorded lowest score of (1.2, 1.8), respectively, while the entries Swarna recorded highest scores
indicating susceptibility to shoot fly. None of the entries were on par with IS 18551 (RC) (Table 10.3).

Seedling vigour: The data was recorded at Akola, Coimbatore, Ludhiana, Palem, Parbhani, Rahuri and
Udaipur. Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.2 and 2.0,
respectively, while the entries Swarna, DJ 6514 recorded high scores indicating their susceptibility (Table 10.3).
None of the entries were on par with IS 18551 (RC).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola the infestation was
at low. The mean midge damage rating was 1.2 and it ranged from 1.0 — 2.3 and CV was high. The infestation
was low for evaluation (Table. 10.4).
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Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem. The damage ranged
from 2.0 — 3.7 on 1 - 9 scale indicating low infestation. The mean head bud damage score was 3.0 (Table 10.4).
The entry SFRM-1 recorded lower damage score (2.0).

Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Ludhiana, Palem, Parbhani,
Rahuri and Udaipur. Across the locations the data was significant at 5% level. Overall, the trial mean was 70.2
days with a range of 76.8 to 78.7 days. The entry AKSV 425 was earliest to flower (76.8 days) while AKSV 385
flowered late (78.7 days) (Table 10.4).

Plant height (cm): The data on plant height was recorded at Coimbatore, Ludhiana and Parbhani. The entry SF-
1-195 was tallest (382.9 cm) while SPV 2317 was shortest (151.6 cm) (Table 10.5).

Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded at Surat and Udaipur.
The highest grain yield was recorded in IS 2205 (254.5 g/plot)(Table 10.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Coimbatore, Dharwad, Hisar, Ludhiana, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the
data on plant stand was significant and ranged from 20.8 to 29.6 plants plot -1with an average of 25.4 plants
plot - indicating optimum plant stand (Table 10.5).

VI. Pest management methods in sorghum

Trial 11. Testing of newer molecules as seed treatment

There is a need to search alternatives newer molecules for cost effective seed treatments. Hence, a multi-
location trial was formulated. The experimental details are as follows:

Variety used:  CSV 15

Replications: 03

Plot size: 54 m?

Locations: 07 (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur)

The insecticide treated seeds were sown and crop was grown with standard package of practice to evaluate the
efficacy of insecticides as seed dressers. The treatments were

Treatment No Treatment details

Tl Chlorpyriphos 20EC @ 10 ml /kg seed

T2 Quinolphos25EC @ 10 ml /kg seed

T3 Imidachloprid 70WS @ 3 ml /kg seed

T4 Fipronil 5SC @ 5 ml /kg seed

T5 Acetamaprid 20%SP @ 5 ml /kg seed

T6 Chlorantraniliprole 18.5 SC @ 1 ml /kg seed
T7 Thiamethoxam 30FS@ 10 ml /kg seed

T8 Soil application of Carbofuran 3G @20 kg/ha.
T9 Control

Shoot fly deadhearts: At 21 DAS, the analyzed data (table 11.1) indicates that the application of Imidachloprid
70WS @ 3 ml /kg seed (40.9%) was very effective in reducing the shoot fly incidence which is on par with seed
treatment of Thiamethoxam 30FS@ 10 ml /kg seed (41.8%) and Soil application of Carbofuran 3G @20 kg/ha (42.9%).
Other seed treatments though were significantly superior than untreated control the damage ranged from 45.7%
in Chlorantraniliprole 18.5 SC @ 1 ml /kg seed to 50% in Chlorpyriphos 20EC @ 10 ml /kg seed treatment.

At 28DAS, the DH% due to shoot fly was lowest in treatment of Imidachloprid 70WS @ 3 ml /kg seed (44.1%),
followed by application of Thiamethoxam 30FS@ 10 ml /kg seed (44.8%) and soil application of Carbofuran 3G @20
kg/lha (45.3%). Untreated control recorded the maximum shoot fly damage (59.9%). The data on shoot fly
eggs/5 plants were recorded at Palem, Rahuri and Udaipur. It indicates that shoot fly eggs were least in
Imidachloprid 70WS @ 3 ml /kg seed (23 eggs/5pts), followed by Chlorantraniliprole 18.5 SC @ 1 ml /kg seed (23.5
eggs/5pts). However all treatmets were superior than control (Table 11.1).

Stem borer: The data on stem borer dead hearts were recorded at six locations viz;, Akola, Dharwad, Hisar,
Palem, Rahuri and Udaipur. The data indicated that all the treatments were at par with each other and were
superior to untreated control (26.5%). The least stem borer dead hearts was recorded in treatments of
Imidachloprid 70WS @ 3 ml /kg seed (16.4%), followed by Thiamethoxam 30FS@ 10 ml /kg seed (16.7%).
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Plant population: The data on plant stand (no /plot) indicated that the treatment with insecticide does not have
any significant effect. However, numerically the plant stand is highest in soil application of carbofuran (74.0
plants/plot), followed by Quinolphos25EC @ 10 ml /kg seed and application of Thiamethoxam 30FS@ 10 ml /kg seed
(73.8 plants/plot). The data on plant stand in untreated control was recorded 72.5 plants/plot. (Table 11.3).

Grain yield/plot: The yield data from Palem and Parbhani was considered. Yield was highest in imidacloprid
seed treatment (347.5 g/plot) which was at par with Thiamethoxam 30 FS (325.8 g/plot) and soil application of
Carbofuran 3G (314.2 g/plot).The data from Akola, Hisar, Udaipur and Dharwad were non-significant with high
CV (Table 11.3)

Trial 12. Testing of granular Insecticides for stem borer management

In last annual meeting it was decided to evaluate newer insecticides for stem borer management at hot spot.
Therefore, a multi-location trial was formulated at three locations.

The experimental details are as follows:

Variety used:  CSV 15

Replications: 03

Plot size: 5.4 m?

Locations: 03 (Dharwad, Hisar and Palem)

The crop was grown with standard package of practice to evaluate the efficacy of insecticides. The treatments
were

Treatment | Treatment details Dose ailha

No

T1 Thiamethoxam 25% WG foliar application at 7 & 30 DAE 25¢

T2 Flubendamide 20% WG foliar application at 7 & 30 DAE 25¢

T3 Emamectin benzoate 5% SG foliar application at 7& 30DAE 95¢g

T4 Ranaxypy at 0.4% G soil application as basal & 30 DAE as whorl 304g
application

T5 Carbofuran 3G soil application as basal & 30 DAE as whorl 1000 ¢
application

T6 Fipronil 3G soil application as basal dose & 30 DAE as whorl 7549
application

T7 Control (Untreated)

Stem borer: The data on deadhearts and stem tunneling due to stem borer were recorded at three locations
viz;, Dharwad, Hisar and Palem.

Deadhearts (%) due to stem borer: The data on deadhearts (%) recorded at 45 DAE, indicates that all
treatments were at par with each other and were superior over control. The least stem borer deadhearts was
recorded in Thiamethoxam 25% WG foliar application at 7 & 30 DAE (20.6% DH), followed by Emamectin
benzoate 5% SG foliar application at 7& 30DAE (27.5% DH). The control recorded 50.8% DH due to stem horer.
Imidachloprid 70WS @ 3 ml /kg seed (16.4%), followed by Thiamethoxam 30FS@ 10 ml /kg seed (16.7%)
(Table 12.1).

Stem tunneling (%) due to stem borer: The data on stem tunneling (%) indicates that all treatments except
Carbofuran 3G soil application as basal & 30 DAE as whorl application were at par with each other and superior
to control. The least stem tunneling was recorded in Thiamethoxam 25% WG foliar application at 7 & 30 DAE
(16.4%), followed by ), followed by Emamectin benzoate 5% SG foliar application at 7& 30DAE (20.1% ). The
control recorded 38.4% stem tunneling (Table 12.1).

Plant population: Across the locations, the data on plant stand (no /plot) indicated that the treatment with
insecticide does not have any significant effect. However, numerically the plant stand is highest in Thiamethoxam
25% WG foliar application at 7 & 30 DAE (107.7 plants/plot), followed by Ranaxypy at 0.4% G soil application as
basal & 30 DAE as whorl application (103.2 plants/plot). The data on plant stand in untreated control was recorded
95.5 plants/plot (Table 12.2).

Grain yield (g)/5pts: The data on grain yield (g/5plants) indicated that the treatment with insecticide had
influence the grain yield in all treatments and were superior to each other. The grain yield was recorded highest
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in treatment of Flubendamide 20% WG foliar application at 7 & 30 DAE (218.0 g/5plts), followed by
Thiomethoxam 25% WG foliar application at 7 & 30 DAE (216.4 g/5plants), Fipronil 3G soil application as basal
dose & 30 DAE as whorl application (20.8 g/5plts). An untreated control recorded lowest grain yield (193.4
g/5plants) (Table 12.2).

Trial 13. Integrated Pest Management (IPM)
IPM trials comprising of seed treatment, use of insecticides sprays and botanicals was taken up at Palem,
Parbhani and Udaipur.

PARBHANI: The IPM trials conducted at VHMAU, Parbhani revealed that the shoot fly damage was moderate.
The data shows that shoot fly incidence was significantly reduced in all modules in comparison to untreated
control (47.4 %) at 28 DAE of crop. The shoot fly damage at 28 DAE in treatments T5 (9.6 % DH), T6 (10.2 %
DH), T7 (11.8 % DH ) and T2 (11.9 % DH) were at par with each other and significantly superior over untreated
control. The shoot fly infestation ranged from 9.6 — 47.4 % with trial mean of 17.4 % DH (Table 2).

Table 2. : Effect of pest management schedules for management of Sorghum Pest (Kharif, 2018, VNMAU,

Parbhani
Sl Treatment SF DH % (28 SBDH % Grain weight Fodder weight
No. DAE) (45 DAE) (g/ha) (g/ha)
T1 ST with imidacloprid @ 3g ai/kg seed 15.4 7.5 20.9 139.9
T2 ST with imidacloprid @ 3g ai/kg + WA of 11.9 6.0 225 148.1
carbofuron 3g @ 8kg/ha at 35 DAE
T3 ST with imidacloprid @ 3g ai/kg + spray of NSKE 16.0 5.6 21.3 142.0
5% at 35 DAE
T4 ST with imidacloprid @ 3g ai/kg + spray of Bt.@ 20 16.5 7.1 21.6 142.0
ml/10lit of water at 35 DAE
T5 FA of carbofuron 3g @ 20 kg/ha + WA of 9.6 7.2 252 187.2
carbofuron 3g @ 8kg/ha at 35 DAE
T6 FA of carbofuron 3g @ 20 kg/ha + spray of 10.2 6.5 231 160.5
Novaluron 10 EC at 35 DAE
T7 Sorghum (treated with Imidacloprid @ 3gai/kg)+ 11.8 10.5 19.4 135.8
Inter crop with tur (4 : 2)
T8 Untreated control 474 15.6 10.8 78.2
Mean 174 8.3 20.6 141.7
C.D. 5.0 5.8 2.8 33.0
L C.V. 16.3 40.0 7.1 13.2
Var: PKV 801

The data on stem borer damage in terms of dead hearts showed that there were no significant differences
among the treatments over control where damage was 15.6 % DH.

The data on grain yield (Q/ha) in different modules tested showed that there are significant differences in the
modules tested. The module 5 recorded the highest (25.2 g) which is at par with module 6 (23.1q) and module 2
(22.50).

The data on fodder yield (Q/ha) in different modules tested showed that all the modules which are having
insecticide molecules are significantly superior to untreated control (78.2) and intercrop modules (135.8q). The
module 5 recorded the highest yield (187.2g) which is at par with module 6 (160.5 g) (Table 2)

All the treatments were significantly superior over control in controlling pest infestation whereas treatment T5
(Furrow application of carbofuron 3g @ 20 kg/ha + Whorl application of Carbofuron 3g @ 8kg/ha at 35 DAEwas
more effective against shoot fly and stem borer with highest grain yield and fodder yield (Table 2).

Palem: At Palem IPM modules for evaluated for their efficacy. There was no significant difference among the
treatments in terms of oviposition. Treatment T7 (Seed treatment with Imidacloprid 7 WS @ 3g/kg seed +
intercropping with redgram 1.2 ratio) significantly reduced the shoot fly infestation (19.1 %DH) and it was
statistically on par with T2 (Seed treatment with Imidacloprid 7WS@3g/Kg seed +Whorl Application of
Carbofuran 3G@8 Kg/ha at 3 DAE) which recorded 25.0 % DH.
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Seed treatment with Imidacloprid 7WS@3g/Kg seed + Whorl Application of Carbofuran 3G@8 Kg/ha at 3 DAE
(T2) recorded lower stem borer dead hearts (19.0%) at 45 DAE which was on par with T4 (Seed treatment with
Imidacloprid 7WS @3g/Kg seed + spray of Profenophos 50 EC @2ml/lt at 45 DAE) and T5 (Table 3).

Table 3. : Effect of pest management schedules for management of Sorghum Pest (Kharif, 2018, PJTSAU, Palem)

SI. | Treatment Eggs/5P SF DH % SBLIR SB DH % (45 GY/5P

No (no) (28 DAE) (1-9) DAE) (9)

T1 | Seed treatment with Imidacloprid 7WS@3g/Kg seed 10.0 27.9 3.0 26.4 174.3

T2 | Seed treatment with Imidacloprid 7WS@3g/Kg seed 9.3 25.0 17 19.0 226.7
+Whorl Application of Carbofuran 3G@8 Kg/ha at 3 DAE

T3 | Seed treatment with Imidacloprid 7WS@3g/Kg seed 9.3 29.3 2.7 28.3 152.0
+spray of 5% NSKE at 45 DAE

T4 | Seed treatment with Imidacloprid 7WS@3g/Kg seed 9.3 26.1 2.7 24.6 162.7
+spray of Profenophos 50 EC @2ml/lt at 45 DAE

T5 | Furrow application of Carbofuran 3G@20 Kg/ha+ whorl 9.0 38.8 2.3 215 218.0
application of Carbofuran at 30 DAE

T6 | Furrow application + spray of Profenophos @ 2mi/l at 9.3 39.1 3.7 30.6 150.0
45DAE

T7 | T1+ intercropping with Redgram (2:1) 9.0 19.1 33 27.3 130.0

T8 | Control 9.7 45.1 4.0 40.3 120.0
Mean 9.4 30.9 29 271.2 166.7
CD (0.05) NS 6.6 11 6.7 27.4
CV (%) 14.8 17.8 21.3 14.2 94

Treatments Ts (Furrow application of Carbofuran 3G@20 Kg/ha+ whorl application of Carbofuron at 30 DAE)
recorded highest yield of 218.0 gm/5 plants and it was on par with T2 (Seed treatment with Imidacloprid
TWS@3g/Kg seed +Whorl Application of Carbofuran 3G@8 Kg/ha at 3 DAE). Overall considering the damage
reduction and increased yield the treatmentT2 (Seed treatment with Imidacloprid 7WS@3g/Kg seed +Whorl
Application of Carbofuran 3G@8 Kg/ha at 3 DAE) was the best which caused 44.5 %, 52.8 % reduction in shoot
fly and stem borer damage over the control. There was 88.1 % increase in the grain yield over untreated control
(Table 3)

Udaipur: At Udaipur IPM trial was laid out using organic amendments, seed treatments and sprays. The
treatment T4 (EC + Panchagavya + Jeevamrut + Beejamrut) caused significant reduction in shoot fly damage
(22.5% DH) over all other treatments and control. There was significant reduction in stem borer infestation in
treatment T4 and it was on par with T5, T3 and T2. The treatment T4 resulted in increased grain yield (275.30
gm/5 plants) and it was on par with T5 (250 gm/5 plants). Overall considering the damage reduction and
increased yield the treatment T4 ( Application of enriched compost @ 1000 kg/ha + Panchagavya (50 ml/liter) +
Jeevamrut @ 400 lit with irrigation + Beejamrut @ 250 ml/kg of seed) was the best which caused 58.0 %
reduction in shoot fly damage over the control. There was 30.3 % increase in the grain yield over untreated
control (Table 4).

Table 4. : Effect of organic amendments, seed dressers for management of Sorghum Pest (Kharif, 2018,
MPUAT, Udaipur.)

Sl Treatment SF DH % (28 SBLIR SBDH% (45 | Grain Yield/5
No DAE) (1-9) DAE) Plants (g)
T1 | Enriched compost (EC) @1000 kg/ha. 445 5.0 1.9 208.3
T2 | EC + Panchagavya 34.6 3.7 1.0 2417
T3 | Panchagavya (50 ml/liter) 37.0 4.7 1.0 216.7
T4 | EC + Panchagavya + Jeevamrut + Beejamrut 225 3.0 0.5 275.0
T5 | Beejamrut + Jeevamrut 255 3.0 0.8 250.0
T6 | Jeevamrut @ 400 lit with irrigation 40.0 4.3 1.6 216.7
T7 | Beejamrut @ 250 mi/kg of seed 29.7 3.0 1.8 233.3
T8 | Control 53.6 6.0 22 1917
Mean 35.9 4.1 13 229.2
CD (0.05) 2.50 1.08 0.84 25.9
CD (0.02) 347 151 117 36
CV (%) 3.98 15.23 26.52 6.45

VIIl. Annexure: Relevant information on publications, trials conducted, parameters, compliance report,
hot spots etc
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Annexure 1: IIMR-AICSIP Publications in Entomology- 2018

List of Research Papers
Chandra bhan, Hemanth Swami, Lekha, Azad Mordia, Lakhawat SS and Mahalai, MK. 2018. Screening of different sorghum varieties for
resistance against sorghum shoot fly. J. Applied. Entomology. 31(1) 42-47.

Karabhantanal, S S., G. Shyam Prasad, Biradar A P and. Boranayaka, M. 2018. Evaluation of integrated pest management components
in the management of insect pests in rabi sorghum. J. Exp. Zool. India Vol. 21, No. 2, pp. 1245-1249.

Nagare R.D., Mohammad llyas, Ambilwade P.P. and Savde V.G. (2018) Bio-efficacy of different Insecticides against ear head
worm Helicoverpa armigera (Hubner ) on sorghum at milking stage. International Journal of Entomology Research 3 (4) : 06-08.

Nagare RD., Mohammad llyas, Ambilwade PP and Savde VG. (2018) Bio-efficacy of different Insecticides against ear head
worm Helicoverpa  armigera ( Hubner ) on sorghum at flowering stage. International Journal of Entomology Research, 3 (4) :
03-05.

Saini, IH, Radadiya, Nirav, Bhanderi, GR, Davda, BK and Sain, AK (2018) Assessment of pest incidence on various genotypes of grain
sorghum( L. Moench) cultivation under Sorghum bicolor different sowing date, Green Farming, Vol. 9 (5): 863-866.

Sonalkar VU, Pagire KS, Gulhane AR and Ghorade RB. 2018. Management of Shoot Fly, Atherigona soccata (Diptera: Muscidae)in
Kharif Sorghum in Vidarbha. International Journal of Current Microbiology and Applied Sciences Volume 7 (06): 2192-2206.

Sonalkar VU, Dadmal SM and Ghawade, SM. 2018. Red spider mite Tetranychus cinabarinus (Boisd.) on watermelon cultivars. Indian
Journal of Entomology 80 (2): 482-484.

Chandra bhan, Hemant swami, Lekha, Kuldeep kumar and Shivani Sharma. 2018. Bio-efficacy of Different Insecticides against Shoot Fly
on Sorghum. Journal of Zoology and entomological Research. (Submitted)

Abstracts poster/oral presentations

Karabhantanal SS, Katageri IS, Shyam Prasad G, Kiran BO and Boranayaka MB. 2018. Evaluation sorghum genotypes for resistance to
shoot bug and aphid in rabi sorghum Future Challenges in Agriculture, Value Addition to Millets/ Food Crops and their
Nutraceutical function” held on 17th December 2018 at Bapatla Pharmacy college.

Madhavi, M., Subbarayudu, B., Kavitha, K., Venkateshwarlu, R., Kannababu, N., and Shyam Prasad, G. 2018. Promotion of sorghum
cultivars in rice fallows of Krishna basin of Andhra Pradesh under zero tillage. In: NABARD Sponsored National Seminar on
“Future Challenges in Agriculture, Value Addition to Millets/Food Crops and their Nutraceuticals Function” organized on 17th
December, 2018 at Bapatla Pharmacy college, Bapatla, Guntur, Andhra Pradesh. A Souvenir Published by Indian Institute of
Millets Research, Rajendrangar, Hyderabad, India, pp 25-27.

Maheshwaramma, S., Jemimah, N., Nagesh Kumar, M.V., Venkata Ramana, M., Shyam Prasad, G., Ramesh, S. and Sameer Kumar,
C.V. 2018. Evaluation of various treatments against shoot fly and stem borer in sorghum. Poster 40, pp 150-151. In: Souvenir,
Invited ICAR - IIMR Publications 2018-19 Page 9 talks and Extended Summaries, National Symposium in Entomology 2018:
Advances and Challenges, 10-12 December, 2018, organized at Hyderabd, India pp 216.

Naveen Arora, NareshKumar, B., Suraj Prashad Mishra, Siva Kumar Golla, Aditya Tanvar, Mukesh Dhillon, Shyam Prasad, G., Hari
Chand Sharma and Jagdish Jaba 2018. Biochemical variation in diapausing and nondiapausing populations of spotted
stemborer, Chilo partellus in India. Oral 15, pp 163-164. In: Souvenir, Invited talks and Extended Summaries, National
Symposium in Entomology 2018: Advances and Challenges, 10-12 December, 2018, organized at Hyderabad, India pp 216

Padmaja, P.G., Shwetha, B.L., Kalaisekar, A., Shyam Prasad, G., Srinivasa babu, K., and Tonapi, V.A. 2018. Sorghum grain induced
disruption of gut amylases in lesser grain weevil Sitophilus oryzae (L). In: Sorghum in the 21st Century - “Food, Feed and Fuel in
a Rapidly Changing World” Conference, Cape Town, South Africa, 9-12 April,2018, 0199 https://21centurysorghum.com

Seema Nemade, Ghorade RB, Mohod NB and Sonalkar UV. 2018. Effect of moisture conservation practices on yield of kharif sorghum
In: Potential, Prospects & Strategies for Doubling Farmers’ Income, Dr. PDKV, Akola, December 15-16, 2018

Seema Nemade, Mohod NB, Ghorade RB, Shilpa Khambalkar and Sonalkar, UV .2018. Assessing the genetic progress in yield potential
of kharfi sorghum cultivars under long dry spell condition. In: Potential, Prospects & Strategies for Doubling Farmers’ Income, Dr.
PDKYV, Akola ,December 15-16, 2018

Sonalkar, UV, Gulhane AR, Ghorade RB, Seema Nemade, Pagire KS and Kalpande, VV .2018. Grain sorghum hybrids' reaction trial
against major insect pests in advanced during kharif 2017. In: Potential, Prospects & Strategies for Doubling Farmers' Income,
held at Dr.PDKV, Akola, December 15-16, 2018.

Sonalkar, UV. 2018. Reaction of grain sorghum varieties against major insect pests in kharif 2017. In: Potential, Prospects & Strategies for
Doubling Farmers' Income, held at Dr.PDKV, Akola, December 15-16, 2018

Technical Bulletins
Chapke, R.R., Prabhakar, Shyam Prasad, G., Das, I.K. and Tonapi, V.A. 2018. Improved millets production technologies and their impact.
Bulletin, ICAR-Indian Institute of Millets Research, Hyderabad 500 030, India, pp 84. ISBN: 81-89335-69-3.
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Subbarayudu, B., Madhavi, M., Ravi Kumar, S.,Shyam Prasad, G., Sudhakar, R. and Vilas A.Tonapi 2018. Chirudhanyalanu Aasinchu
Keetakalu, Tegullu Vati Sasyarakshna mariyu saguloni Melukavalu: Millets: Insects, Diseases and production Technologies.
Indian Institute of Millets Research, Rajendranagar, Hyderabad. pp75. ISBN-89335-75-8.

Popular articles in local languages
Sanjana Reddy, P., Shyam Prasad, G., Mahesh Kumar and Vilas A Tonapi 2018. Bajare Ki Vaigyanik Kheti Kheti 71 (6) October, 2018
(Millets Special Issue) ICAR, pp 33-40.

Mehtre SP and Mohammad llyas . 2018. Jawaricha Sankrit Jaticha Waper Fadiashir. (Sakal Agrone dated 16/06/2018

Student Thesis--- MSc. Ag (Ento) Thesis entitled “Varietal screening and effect of seed treatment against
sorghum shoot fly (Atherigona soccata Rondani).

Annexure 2: AICSIP Entomology trials and nurseries conducted-Kharif 2018

SUMMARY OF AICRP- ENTOMOLOGY TRIALS (KHARIF 2018)

Trial Trials Entries | Rep | Plotsize Number of trials to be conducted at each AICRIP centres Total
No. (rows/m)
S8 |%|2l2|2|5|%|2|3 |8
| Evaluation of regular/on-going AICRIP trials for key pest resistance
1 AHT (GS) 14 3 2rx2m 1 1 1 1 1 1 1 1 1 9
2 | AVT (GS) 19 3 arx2m | 1| 1 | 1 1 111|111 9
3 IHT (GS) 18 3 2rx2m 1 1 1 1 1 1 1 1 1 9
4 IVT (GS) 24 3 2rx2m 1 1 1 1 1 1 1 1 1 9
5 | IAVHT (MC) 18 3 arx2m | 1| 1 1 1 1] 1 6
6 | AVHT-SC 13 3 | axam | 1|1 1 1 1 1] 6
7| IVHT (SC) 27 3 arxam | 1| 1 1 1 1] 1 6
8 IAVHT (SS) 23 3 2rx2m 1 1 1 1 1 1 1 1 1 9
9 HBM 15 3 2rx2m 1 1 1 1 1 1 1 1 1 9
II. Interdisciplinary program on basic & strategic research for multi-pest resistance
10 | spy |20 | | e |1 tla el ]|
I1l. Evaluation of insecticides/ IPM
12 ]To";sstg‘g dcfré’;ﬁgirftides axam | 1 (T T T T T T I B
13 | Testing of granular
insecticides for stem 1 1 1 1 1 5
borer management
13| Ipm 18 rx7m 1)1 1| 1] 4
1 Eeelfjt survey in farmers 20 T T T T T I T T T I T
Total 12 | 10 8 9 8 8§ |11 | 9 9 14 | 14 112
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Annexure 3: Entomology trials data-Compliance Report -Kharif 2018

S No Centre Nooftrials  Trials  Date Sown Datareceived Trials vitiated
allotted sSown in time

1 Akola 11 11 11.7.2018 N Nil

2 Coimbatore 9 9 16.7.2018 v Nil

3 Dharwad 7 8 19.7.2018 V Nil

4 Hisar 8 9 16.7.2018 v Nil

5 Indore 7 7 7.7.2018 V 2

6 Ludhiana 7 8 22.6.2018 v Nil

7 Palem 10 11 29.7.2018 \ Nil

8 Parbhani 8 9 10.7.2018 V Nil

9 Rahuri 8 9 10.7.2018 V Nil

10 Surat 13 13 V 5

11 Udaipur 13 13 9.7.2018 V 1

Annexure 4: Hot spots locations for key pests
SI.No  Centre (Hot spot) Season Key pests

1 Parbhani Kharif/Rabi Shoot fly
2 Udaipur Kharif Shoot fly
3 Coimbatore Kharif Head bug, Stem borer
4 Dharwad Kharif/Rabi Shoot fly, Stem borer
5 Palem Kharif Shoot fly, Head bug
6 Surat Kharif Shoot fly, Stem borer, mite
7 Indore Kharif Shoot fly, Stem borer
8 Akola Kharif Shoot fly, stem borer, aphids
9 Bijapur Rabi Stem borer, Aphid, Shoot bug
10 Rahuri Kharif/Rabi Shoot fly, Aphid
11 Hyderabad Kharif/Rabi Shoot fly, Stem Borer, Shoot bug, Aphid
12 Solapur Rabi Aphids, shoot bug, shoot fly
13 Kovilpatti Late Rabi Shoot fly, stem borer, midge, mite
14 Tandur Rabi Stem borer, shoot fly, aphids
15 Hisar Kharif Stem borer
16 Ludhiana Kharif Shoot fly, stem borer
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Annexure 5: The parameters and abbreviations used in tables

SL No Parameters Abbreviations
1 Plant population at 12 DAE (No) PP
2 Seedling Glossiness (1-5) GLO
3 Seedling Vigour (1-5) SVR
4 No. of Shoot fly eggs /5 plants at 14 DAE (Nos) SFEG/5PT
5 Shoot fly deadhearts (% )- at peak time (14, 21, 28 DAE)  SF-DH%
6 Stem borer leaf injury score (1-9) at 35 DAE SB-LER
7 Stem borer deadhearts (%)- 45DAE SB-DH%
8 Stem borer - stem tunneling (%) SB-ST%
9 Midge - panicle damage rating (1-9) MG-DR
10 Head bug -panicle damage rating (1-9) HB-DR
11 Sugarcane aphids-plant damage rating (1-9) AP-DR
12 Shoot bug -Plant damage rating (1-9) SB-DR
13 Mite -Plant damage rating (1- 9) MT-DR
14 Days to 50% flowering (No) DFL
15 Plant height (cm) PLHT
16 Grain yield (g)/ 5 plants GY-5PTS

Annexure- 6. ; List of Sorghum Entomologists in AICRIP on Sorghum

No Name of Collaborator Brief address email Contact No

1 DrHemant Swami MPAUT, Udaipur hemantswamy@gmail.com +919636999035,
2 Dr. HN Shaila UAS, Dharwad shailahm@uasd.in +919448589096
3 Dr. S Ramesh RARS, Palem, ramanagrico382@gmail.com +919177160382
4 Dr. SS Karabhantanal RARS, UAS, Bijapur sskarabu@gmail.com +919481982960
5  Dr. Mohd llyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
6 Dr. VU. Sonalkar DPDKYV, Akola akola@millets.res.in +919422169922
7  Dr NiravV Radadya NAU, Surat nirav.agri250788@gmail.com +919879119891
8 Dr Harpreet Kaur Cheema PAU, Ludhiana hkcheema@pau.edu +919872869983
9  Dr. RK Choudhary RVSKVV, COA, Indore  ravindrachoudhary7@gmail.com  +919425950464
10 Dr. Uttam Kadam MPKYV, Rahuri kadamuk2010@gmail.com +917588604246
11  Dr Pummy Singh CCSHAU, Hisar +918930893987
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