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Executive summary

Introduction: In AICRIP on Sorghum Entomology program, a total 131 genotypes under four trials (AVT , IVT, SPN,
SFN were evaluated mainly for shoot fly, stem borer, sugarcane aphids and shoot bugs for resistance/tolerance at
respective hot spot locations (Akola, Bijapur Dharwad, Rahuri and Solapur).

Pest scenario in sorghum: Rabi sorghum is cultivated in Maharastra, Karnataka, parts of Telangana. The major
pests are Shoot fly, stem borer and sucking pests like yellow aphid and shoot bugs. The data from Karnataka was
collected from Dharwad and Bijapur centers. The shoot fly infestation was 21.6 % DH (10.0 — 38.0%) while stem
borer infestation was low 6.65% DH ((0.64 - 6.87). Among sucking pests shoot bug infestation was observed to the
extent of 2.67 score while aphid score was 3.23, fall army worm foliar damage score was 2.3 (1.0 — 3.0) on scale of
1-9. In Maharastra data was obtained from Parbhani representing Maratwada and Rahuri representing western
Maharastra. The shoot fly infestation was 14.8 % DH (3.00 — 34.0%).In n marathwada shoot fly infestation was low.
Stem borer infestation was low 6.0% DH ((0.0 — 18.0). Among sucking pests shoot bug infestation was observed to
the extent of 3.0 score while fall army worm foliar damage score was 1.4 and aphid score was 2.22 on scale of 1-9.

Shoot fly (Atherigona soccata, Rond):
General trend: The mean shoot fly incidence across locations in all the entomology trials ranged from 19.9 - 41.4 %
dead hearts, the overall mean was 32.04 % dead hearts. Location wise shoot fly infestation was highest at Parbhani
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(41.4 %) followed by Bijapur (36.6 %), Dharwad (32.1 %), Rahuri (30.4 %), and lowest at Solapur (19.7 %) when
evaluated under artificial conditions.

Advance Varietal Trial (AVT): Mean shoot fly deadhearts were 30.8 % DH with a range of 16.0 — 56.9 % DH. The
entries SPV2839, SPV2927, SPV2843, SPV2838, SPV2644, SPV2758 and SPV2928were on par to the resistant
check (IS 18551)

Initial Varietal trial (IVT): the mean shoot fly deadhearts were 27.0 % DH with a range of 13.4 — 47.6 %. The entries
SPV 3025, SPV 3017, SPV 3010, SPV 3027, SPV 3021, SPV 3024 were on par to the resistant check (IS 18551

Shoot Pest Nursery (SPN): The mean shoot fly deadhearts were 28.4 % DH with a range of 14.9 — 55.2 %. The
entries RET 1-400, RSV 2408, RET 1-592, RSV 2354, RSV 2491, RSV 2482, RET 22-87, RET 1-127, RSV 2484,
RSV 1910, RET 1-99, RSV 2388, RSV 1188, RSV 2499 and RSV 2444 were on par with 1S 18551(RC)

Shoot fly nursery (SFN): the mean shoot fly deadhearts were 31.3 % DH with a range of 19.1 — 58.2 %. The entries
CRS Sor-20, CRS Sor-13, CRS Sor-18, CRS Sor-23, CRS Sor-26, CRS Sor-27, CRS Sor-19, CRS Sor-11, CRS Sor-
17, CRS Sor-21, CRS Sor-24, CRS Sor-25, CRS Sor-12, CRS Sor-10, and CRS Sor-15 were on par with IS
18551(RC)

Spotted stem borer (Chilo partellus, Swinhoe)

General trend: The mean borer incidence across locations in all the entomology trials ranged from 6.75 — 18.0%
deadhearts, the overall mean was 12.05 % DH. Location wise borer infestation was highest at Dharwad (28.0%)
followed by Parbhani (11.6 %), Rahuri (9.6%), Solapur 6.7%) and lowest at Bijapur (4.7 %) .

Advance Varietal Trial (AVT): The deadhearts due to stem borer ranged from 9.9 — 16.0 % with an average of 20.9
% DH. The test entries SPV2843, SPV2839, SPV2919, SPV2928, SPV2927, SPV2751, SPV2758, SPV2826,
SPV2933, SPV2926, SPV2644, SPV2750, SPV2838, SPV2827, SPV2925, SPV2832, SPV2844 were on par with
resistant check (IS 2205).

Initial Varietal trial (IVT): , The deadhearts due to stem borer ranged from 11.0- 24.5% with an average of 16.9 %
DH. The entries, SPV 3022, SPV 3018, SPH 2037, SPV 3010 were on par with resistant check (IS 2205).

Shoot Pest Nursery (SPN): The,deadhearts due to stem borer ranged from 9.5 - 15.6 % with an average of 8.8 %
DH. The entries, RSV 2354, RSV 2408, RET 1-99, RSV 2493, RSV 2444, RSV 2499, RSV 2482, RSV 2484, RSV
2464, RET 1-592, RSV 1188, RSV 2491, RET 22-87, RET 1-400, RET 22-64,RSV 1910SV1188, RNTT4-8,
RSV2354, RSV2491, RET1-592, RSV2434, AKSV 2001, AKSV 2003, AKSV 2002, RSV2479, RET1-99 were on par
with resistant check (IS 2205) (Table 3.2).

Shoot fly nursery (SFN): The deadhearts due to stem borer ranged from 10.5 — 36.9 % with an average of 16.6 %
DH. The entries, CRS Sor-19, CRS Sor-25, CRS Sor-15,CRS Sor-13, CRS Sor-17,CRS Sor-27, CRS Sor-28, CRS
Sor-20, CRS Sor-10, CRS Sor-29, CRS Sor-14,CRS Sor-16, CRS Sor-12, CRS Sor-23, CRS Sor-18,CRS Sor-24
were on par with resistant check (IS 2205

Yellow aphids:

IVT: The test entries SPH2036, SPV3019, SPV3023, SPV3030, SPV3021, SPV3022, SPV3014, SPV3028,
SPV3026, SPV3008 recorded damage less than 3.0 score and were comparable to resistant check, TAM 428

SPN: The aphid damage across locations ranged from 2.1 — 5.0, the overall mean score was 2.7. The test entries
RSV 1188, RSV 2484, RSV 1910, RSV 2444, RSV 2491, RSV 2464, RSV 2354,RET 1-127, RSV 2499, RET 22-87,
RSV 2493 were on par to resistant check (TAM 428) and recorded damage rating less than 3.0 score

SFN: CRS Sor-18, CRS Sor-10, CRS Sor-13, CRS Sor-14, CRS Sor-15, CRS Sor-20, CRS Sor-21,CRS Sor-22,
CRS Sor-23, CRS Sor-25, CRS Sor-27, CRS Sor-28 were on par to resistant check (TAM 428) and recorded
damage rating less than 1.3 score

Shoot bug:
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IVT: The entries SPV3029, SPV3009, SPH2036, SPH2037, SPV3011, SPV3012, SPV3016, SPV3021, and
SPV3026 recorded low score of 1.7

SPN: The entries RSV 1910, RSV 2444, RSV 1188, RSV 2499, RSV 2493, RSV 2408, RSV 2464 were on par to
resistant check

SFN: The entries CRS Sor-18, CRS Sor-10, CRS Sor-13, CRS Sor-14, CRS Sor-15, CRS Sor-20, CRS Sor-21, CRS
Sor-22, CRS Sor-23, CRS Sor-25, CRS Sor-27, CRS Sor-28 were on par to resistant check (Y 75) and recorded low
damage score (< 1.3)

Entomofungal pathogens for FAW management: Trials at Bijapur, Dharwad, Parbhani, Rahuri revealed that the
bio-control agents application of Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 108 cfu/gm )- @ 2 gm/It was effective
in reducing the egg patches, larvae, leaf damage score and Whorl damage. There was 53.0% reduction in whotl
damage and 24.6 % increase in grain yield over control

Avoidable grain yield loss: Significant variations within locations (Bijapur, Dharwad, Rahuri), genotypes (CSV 29R,
Swarna) and their interactions was observed for shoot fly. The avoidable yield loss due to shoot fly across the
locations was 18.5 % in CSV 29R while it was 24.02 % in Swarna variety

Detailed report

l. Pest survey and surveillance and seasonal abundance (seven locations)

Shoot fly (Atherigona soccata Rond.) is a major biotic constraint followed by the stem borer (Chilo partellusSwinhoe).
However, in Rabi season, sugarcane aphid (MelanaphissacchariZehntner), and corn plant hopper (shoot bug)
(PeregrinusmaidisAshm.) were seen as major pests in some of the regions.

a. Karnataka: Fields were surveyed covering Dharwad (Garag, Dubukanamaradi,Tadakodu, Narendra),
Budarakatti, Belawadi, Bailahongal, Murkibhavi, Nesargi, Hukkeri. Gadag (Navalgund, Dunduru,
AdaviSomapura, Kadampura, Mundaragi, Kalakeri, Bannikoppa, Tangodu); Haveri District ( Mevundi,
Neeralagi, Belavigi, Guttala, Basapur, Mailara).The crop was sown as a sole crop with cultivars like M 35-1, SPV
2217, Teja hybrid, Annigeri Local varieties and private hybrids. Surveys were carried out during first fortnight of
Jan, 2023. Shoot fly incidence ranged from 10.0 — 38.0 with mean of 23.4% DH across the surveyed locations.
The incidence of stem borer ranged from 3.0 — 15.0 % DH with mean of 9.08% DH. Low to moderate incidence
of fall army worm was reported to the tune of 1.0 — 3.0foliar damage score with mean infestation of 2.23 score.
Farmers don't take up any plant protection measures.

In Bijapur center, 20 fields from Bijapur district(Tamba, Atharga, Sirakanalli, Honnali, Madhabahavi, Ukamanal,
Ukkali, Masabinal, Hunashyal, Huvin Hipparagi, Davalagi, Basarkod, Nidagundi, Hullur, Markabbinahlli, Dever
hipparagi, , Bommanajogi, Shivanagi, Honnutagi, Vijayapur) were monitored. Mostly, M-35-1, BJV 44 and CSV
29R was grown as a sole crop and as intercrop with sunflower, Bengal gram and safflower. The shoot fly
incidence was moderate 19.8 %; stem borer was up to 4.23%. Aphid damage was rated at 3.23 while Shoot bug
damage score was 3.95. Moderate incidence of fall army worm was reported to the tune of 2.75 score. Farmers
don't take up any plant protection measures. Lot of Coccinellids, Chysoperla and assassin bugs were found in
field to control aphids naturally.

b. Maharashtra: In western Maharashtra, twenty locations were surveyed in Ahmednagar (Mandali, Nagamthan,
Mirajgoan konkngoan, Ghumari, Gondardi, Mahi, Chapadagon, Fakrabad areas). Maldandi were grown as sole
crop during Oct, 2022..0verall incidence of shoot fly was high 11 — 34.0% DH with a mean of 21.0 %.The
incidence of Stem borer was 8.0 % (0.0 — 11.0). Foliar damage was reported due to fall army worm to the tune
of 3.0 (2.0 -4.0) score in western Maharashtra.

In Marathwada region in Pingali, Tattu jawala, Dhanora lad, Dhanora kale, Parkhand, Golkunda jawala,
Ukadgao, Dagadgao, Parli, Ambejogai, Wagahada, Phokri, Renapur, Mahaur, Khadpa, Udgir, Somnathpur,
Ekruka. The incidence of shoot fly was low 8.77 %(3.0 - 16.0 %) %. The deadhearts due to stem borer was
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recorded up to 4.05 % (1.0 — 18.0%DH). The Aphid score were recorded up to 2.22 (1.0 — 4.0 Score). Low
incidence of fall army worm was reported as plant damage score it ranged from 0 —4.0 with mean of 1.38.

State/region Shoot fly (DH %) Stem borer DH % Yellow aphid (1-9) Shoot bug (1-9) Fall army worm (1-9)
Dharwad 234 9.08 2.30
(10.0 - 38.0) (3.0-5.0) (1.0-3.0)
Bijapur 19.8 4.23 3.23 2.67 2.25
(10.57 — 29.55) (0.64 —6.87) (1.0-6.30) (1.0-4.0) (1.0-3.0)
MS (Western) 21.0 8.0 - - 3.0
(11-34.0) (0.0-11.0) (2.0-4.0)
Marathwada) 8.77 4.05 2.22 3.0 1.4 (0- 4.0)
(3.0-16.0) (1.0-18.0) (1.0-4.0)

Table: Promising entries with tolerance to key pests of grain sorghum in different AICSIP trials- Rabi 2022-
23 (Locations: 5)

Trial Shoot fly Stem borer S. aphids Shoot bug
<26.5. % DH < 15% DH (< 2.0 rating) (< 2.0 rating)
AVT SPV2839, SPV2927, SPV2843, SPV2839, SPV2919,
SPV2843, SPV2838, SPV2928, SPV2927, SPV2751,
SPV2644, SPV2758 SPV2758, SPV2826, SPV2933,
and SPV2928 SPV2926, SPV2644, SPV2750,
SPV2838, SPV2827, SPV2925,
SPV2832, SPV2844
VT SPV 3025, SPV 3017, SPV 3022, SPV 3018, SPH 2037, | SPH2036, SPV3019, SPV3029, SPV3009,
SPV 3010, SPV 3027, SPV 3010 SPV3023, SPV3030, SPH2036, SPH2037,
SPV 3021, SPV 3024 SPV3021, SPV3022, SPV3011, SPV3012,
SPV3014, SPV3028, SPV3016, SPV3021,
SPV3026, SPV3008 SPV3026
SPN RET 1-400, RSV 2408, | RSV 2354, RSV 2408, RET 1-99, | RSV 1188, RSV 2484, RSV RSV 1910, RSV 2444,
RET 1-592, RSV 2354, | RSV 2493, RSV 2444, RSV 2499, | 1910, RSV 2444, RSV 2491, | RSV 1188, RSV 2499,
RSV 2491, RSV 2482, | RSV 2482, RSV 2484, RSV 2464, | RSV 2464, RSV 2354,RET 1- | RSV 2493, RSV 2408,
RET 22-87, RET 1-127, | RET 1-592, RSV 1188, RSV 127, RSV 2499, RET 22-87, RSV 2464
RSV 2484, RSV 1910, | 2491, RET 22-87, RET 1-400, RSV 2493
RET 1-99, RSV 2388, RET 22-64,RSV 1910SV1188,
RSV 1188, RSV 2499 RNTT4-8, RSV2354, RSV2491,
and RSV 2444 RET1-592, RSV2434, AKSV
2001, AKSV 2003, AKSV 2002,
RSV2479, RET1-99
SFN CRS Sor-11, CRS Sor- | CRS Sor-19, CRS Sor-25, CRS CRS Sor-18, CRS Sor-10, CRS Sor-18, CRS Sor-
20 Sor-15,CRS Sor-13, CRS Sor- CRS Sor-13, CRS Sor-14, 10, CRS Sor-13, CRS
17,CRS Sor-27, CRS Sor-28, CRS Sor-15, CRS Sor-20, Sor-14, CRS Sor-15,
CRS Sor-20, CRS Sor-10, CRS CRS Sor-21,CRS Sor-22, CRS Sor-20, CRS Sor-
Sor-29, CRS Sor-14,CRS Sor-16, | CRS Sor-23, CRS Sor-25, 21, CRS Sor-22, CRS
CRS Sor-12, CRS Sor-23, CRS CRS Sor-27, CRS Sor-28 Sor-23, CRS Sor-25,
Sor-18,CRS Sor-24 CRS Sor-27, CRS Sor-
28

Il. Evaluation of grain sorghum varieties and hybrids for resistance to key pests on different type of soils

Trial 1: Advance Varietal Hybrid (AVT) (Loc: 5)
Total entries: 35

Experimental varieties: 24
Commercial checks: 05 (CSH 15R, CSV 22, CSV 29R, CSH 39R, 35-1, CSV 26)
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Local check: 01 ( Bijapur- M 35-1; Dharwad- SPV 2217; Parbhani- Super Moti; Rahuri- P Vasudha; Solapur- M 35-1
Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75)

Susceptible check: 04 (Swarna, DJ 6514, HathiKunta, SSV 84)

Locations: 05 (Bijapur, Dharwad, Parbhani, Rahuri and Solapur)

Shoot fly (Atherigonasoccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at five
locations (Bijapur, Dharwad, Parbhani, Rahuri and Solapur). The mean shoot fly infestation in trial was maximum at
Parbhani (39.3 %) followed by Rahuri (34.3 %), Dharwad (31.0 % DH) Bijapur (22.4%) and lowest at Solapur (21.4%)
DH).

The entriesSPV2839, SPV2843, SPV2919, SPV2844, SPV2926, SPV2927, SPV2832, SPV2757, SPV2838at
Bijapur; SPV2928, SPV2750, SPV2918, SPV2933, SPV2926, SPV2751, SPV2919, SPV2839, SPV2843, SPV2644,
SPV 2927, SPV 2827, SPV 2826, SPV 2925, SPV 2935, SPV 2758, SPV 2757 at Dharwad; SPV 2644, SPV 2927,
SPV 2827 at Parbhani; SPV 2838, SPV 2839, SPV 2758, SPV 2927, SPV 2757, SPV 2826, SPV 2843 at Rahuri
were the test entries which recorded damage on par with IS 18551 (RC) and data from Solapur was rejected due to
high CV % (Table 1.1).

Across the locations, the mean shoot fly deadhearts were 30.8 % DH with a range of 16.0 — 56.9 % DH. The entries
SPV2839, SPV2927, SPV2843, SPV2838, SPV2644, SPV2758 and SPV2928were on par 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 Bijapur, Dharwad,
Parbhani and Rahuri.Mean shoot fly oviposition was highest at Dharwad (6.0 eggs/ 5 plants) followed by Bijapur
(4.4eggs/ 5 plants), Parbhani (3.4 eggs/5 plants and lowest at Rahuri (3.3 eggs/5 plants). Overall across the locations
oviposition ranged from 2.7 to 7.4 eggs/5 plants. Most of the genotypes recorded oviposition on par with resistant
checkslS 18551(Table 1.1).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Bijapur, Dharwad, Parbhani, Rahuri and
Solapur. The borer infestation was highest at Dharwad (27.5 % DH) followed Parbhani (11.2 % DH), Rahuri (8.8 %
DH), Solapur (7.3% DH) and lowest at Bijapur (4.3%). The data from Bijapur and Solapur were rejected due to
extremely high CV and non-availability of data to many entries.

At Dharwad the entries SPV 2928, SPV 2927, SPV 2926, SPV 2826, SPV 2832, SPV 2935, SPV 2843, SPV 2751,
SPV 2839, SPV 2838 SPV 2750, SPV 2758, SPV 2919, SPV 2933, SPV 2918, SPV 2827, SPV 2925; SPV2644,
SPV2927, SPV2844, SPV2751, SPV2843, SPV2758, SPV2750, SPV2919, SPV2928, SPV2757, SPV2827,
SPV2839, SPV2935, SPV2826, SPV2933 SPV 2925 at Parbhani and at Rahuri, SPV2919, SPV2933, SPV2839,
SPV2832, SPV2843, SPV2757, SPV2644, SPV2751, SPV2758, SPV2826, SPV2928, SPV2844, SPV2838,
SPV2926, SPV2925were on par with resistant check (IS 2205).

Across the locations, deadhearts due to stem borer ranged from 9.9 — 16.0 % with an average of 20.9 % DH. The
test entriesSPV2843, SPV2839, SPV2919, SPV2928, SPV2927, SPV2751, SPV2758, SPV2826, SPV2933,
SPV2926, SPV2644, SPV2750, SPV2838, SPV2827, SPV2925, SPV2832, SPV2844 were on par with resistant
check (IS 2205) (Table 1.2).

Sugarcane aphid (Melanaphissacchari): The damage by aphid was recorded at Bijapur, Parbhani, Rahuri and
Solapur on a scale of 1 -9. The damage score was highest at Bijapur (4.2) and Rahuri (4.0) followed by Parbhani
(1.5), Solapur (1.2). The aphid damage across locations ranged from 1.9 — 3.9, the overall mean score was 2.75.All
the test entries recorded less than 3.0 damage rating (Table 1.2)and were on par with resistant check, TAM 428.

Shoot bug (Peregrinusmaidis): The damage due to shoot bug was recorded at Bijapur (3.8) and Solapur (1.6). ).
The shoot bug damage across the locations ranged from 1.0 — 3.3, the overall mean score was 2.7 on 1 - 9 scale
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indicating moderate infestation. All the test entries recorded less than 2.0 damage rating (Table 1.2) and were on par
with resistant check, Y 75.

Fall army worm (Spodoptera frugiperda): The damage due to FAW was recorded from Bijapur, Parbhani, Rahuri,
and Solapur in terms of per cent plants damaged per plot. At Bijapur the per cent plants attacked was highest which
ranged from 6.1 — 16.4 % with mean damage of 11.4 %. Across the locations mean damage was 8.2% with range of
6.6 — 10.7%.The test entries SPV2927, SPV2839, SPV2838, SPV2919, SPV2758, SPV2935, SPV2843, SPV2844,
SPV2751, SPV2832, SPV2926, SPV2827, SPV2928, SPV2925, SPV2750, SPV2933, SPV2757recorded over 10 %
foliar damage (Table 1.2).

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 Bijapur, Dharwad, Parbhani and Rahuri. Across the locations the
mean score ranged from 1.7 - 3.4 with mean score of 2.7. The entries IS 18551 and IS 2205 recorded lowest
glossiness score of 1.7, 1.8, respectively (Table 1.4).

Seedling vigour: The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. Across the locations
the mean score ranged from 1.8 - 3.4 with mean score of 2.4(Table 1.4).

Days to 50 % flowering: Days to 50% flowering were recorded at Bljapur, Parbhani, Rahuri and Solapur. Across the
locations the data was significant at 5% level. Overall, the trial mean was 74.6 days with a range of 69.1 to 78.3 days.
The Y 75 (RC) was earliest to flower while SPV 2893 flowered late (78.3 days) (Table 1.3).

Plant height (cm):The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The
entry SPV 2832 was tallest (224.5 cm) while DJ 6514 was shortest (128.9 cm) (Table 1.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Bijapur,
Dharwad, Parbhani, Rahuri and Solapur. Across the locations, the data on plant stand was significant and ranged
from 30.3- 20.9 plants plot 1 with an average of 25.5 plants plot - (Table 1.3).

Trial 2: Initial Varietal Trial (IVT-SS) (Loc: 5)

Total entries 41

Experimental hybrids 102

Experimental varieties 24

Commercial checks: 06 (CSV 26R, CSH 15R, CSV 22R, M 35-1, CSV 29R, CSH 39R)

Local check: 01 ( Bijapur- M 35-1; Dharwad- SPV 2217; Parbhani- Parbhani Moti; Rahuri- P Vasudha; Solapur- M
35-1)

Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75)

Susceptible check: 04 (Swarna, HathiKunta, SSV 84, DJ 6514)

Locations: 05 (Bijapur, Dharwad, Parbhani, Rahuri and Solapur)

Shoot fly (Atherigonasoccata): Deadhearts caused due to shoot fly was recorded at peak stage at five locations
(Bijapur, Dharwad, Parbhani, Rahuri and Solapur).Maximum infestation of shoot fly was at Parbhani (43.5
%DH),followed by Bijapur (30.0 % DH), Dharwad (29.3% DH), Rahuri (26.9 % DH), and lowest at Solapur (18.5
%DH). At Bijapur the entries SPV3031, SPV3017, SPV3027, SPH2037, SPV3021, SPV3010, SPV3025, SPV3020,
SPV3013, SPV3028, SPV3014, SPV3023, SPV3024, SPV3026, SPV3011, SPV3019, SPV3030, SPV3018,
SPH2036, SPV3022, SPV3012, SPV3015, SPV3016, SPV3008, SPV3029, SPV3009 ; SPV3024, SPV3022,
SPV3021, SPV3013,SPV3025, SPV3017, SPV3010, SPV3028, SPV3029, SPV3010, SPV3011, SPV3021,
SPV3009, SPV3025, SPV3014, SPV3018, SPV3024, SPV3028, SPV3022 at Parbhani; SPV3027, SPV3017,
SPV3015, SPV3028, SPV3022, SPV3010, SPV3025, SPV3014, SPV3030, SPV3013, SPV3009, SPV3024,
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SPV3018, SPV3029, SPV3019, SPV3026 at Rahuri; SPV3025, SPV3024, SPV3021, SPV3015, SPV3012,
SPH2037, SPH2036, SPV3013, SPV3022, SPV3027, SPV3014, SPV3017, SPV3018, SPV3023, SPV3019,
SPV3009, SPV3029, SPV3010, SPV3030, SPV3026, SPV3016, SPV3011, SPV3031, SPV3028 at Solapur were on
par with resistant check, IS 18551.

Across the locations, the mean shoot fly deadhearts were 27.0 % DH with a range of 13.4 — 47.6 %. The entries
SPV3025, SPV3017, SPV3010, SPV3027, SPV3021, SPV 3024 were on par 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 Bijapur, Dharwad,
Parbhani, and Rahuri. The shoot fly oviposition was maximum at Dharwad(5.3 eggs/5Plants) followed by Bijapur (5.2
eggs/ 5plants), Parbhani (3.7 eggs/ 5Plants) and Rahuri (2.5 eggs/5Plants) (Table 2.1).

Spotted stem borer (Chilo partellus): The data on spotted stem borer infestation was recorded in terms of visual
damage rating (1-9 scale), deadhearts (%) at 45 DAE. The data on deadhearts at 45 DAE due to stem borer was
recorded at Dharwad, Parbhani, Rahuri. Data from Bijapur andSolapur was not considered dur to high CV %. The
borer infestation was highest at Dharwad (28.5 %DH), Parbhani (12.0% DH) followed by Rahuri (10.5 %DH). The
infestation was low at Solapur (6.2% DH) and Bijapur (5.2% DH).

At Dharwad the SPV3022, SPV3017, SPV3024, SPV3011, SPV3010, SPV3014, SPV3021, SPV3018, SPV3025,
SPV3015, SPV3026, SPH2036, SPV3031, SPH2037, SPV3029, SPV3028, SPV3027, SPV3019, SPV3013,
SPV3012, SPV3023, SPV3009, SPV3020;  SPH2037, SPH2036, SPV3019, SPV3009, SPV3021, SPV3010,
SPV3022, SPV3018, SPV3017, SPV3029, SPV3031, SPV3014, SPV3012, SPV3016, SPV3023, SPV3013,
SPV3008, SPV3011, SPV3030, SPV3026, SPV3025, SPV3024, SPV3028, SPV3020 at Parbhani; SPV3029,
SPV3018, SPV3016, SPV3020, SPV3019, SPV3014, SPV3022, SPV3015, SPH2037, SPV3010, SPV3011,
SPV3030, SPV3012, SPV3028, SPV3021, SPV3009, SPH2036, SPV3027, SPV3024, SPV3017, SPV3025,
SPV3031 at Rahuri were on par with resistant check (IS 2205).

Across the locations, deadhearts due to stem borer ranged from 11.0- 24.5% with an average of 16.9 % DH. The
entries, SPV 3022, SPV 3018, SPH 2037, SPV 3010 were on par with resistant check (IS 2205) (Table 2.2).

Sugarcane aphid (Melanaphissacchari): The damage by aphid was recorded atBijapur, Parbhani and Solapur on a
scale of 1 - 9. The damage score was highest at Bijapur (5.5) followed by Rahuri (4.2, Parbhani (1.5)) and Solapur
(2.2). The aphid damage across locations ranged from 2.0 — 4.4, the overall mean score was 3.1. There was no
significant difference among the test entries. The test entries SPH2036, SPV3019, SPV3023, SPV3030, SPV3021,
SPV3022, SPV3014, SPV3028, SPV3026, SPV3008 recorded damage less than 3.0 score and were comparable to
resistant check, TAM 428 (Table 2.2).

Shoot bug (Peregrinusmaidis): The damage due to shoot bug was recorded at Bijapur (3.0). The trial mean was
2.0 with range of 1.0 — 4.3. The entriesSPV3029, SPV3009, SPH2036, SPH2037, SPV3011, SPV3012, SPV3016,
SPV3021, SPV3026 recorded low score of 1.7 (Table 2.2).

Fall armyworm (Spodoptera frugiperda):The data on fall armyworm was recorded as fall armyworm damaged
plants (%) at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The mean plant damage across locations due to fall
armyworm was 14.7 % with range of in the range of 5.0 — 11.9 (Table 2.2). All the test entries recorded less than 10.0
% foliar damage.

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.
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Seedling glossiness: The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri. Across the locations the
mean score ranged from 1.9 3.4 with mean score of 2.7. The entries, IS 18551 and IS 2205 recorded lowest
glossiness score of 1.5 and 1.8 respectively (Table 2.4).

Seedling vigour: The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur.Across the locations
the mean score ranged from 1.9 — 3.9 with mean score of 2.3. The entries, IS 18551 and IS 2205 recorded lowest
glossiness score of 1.9 and 1.7 respectively (Table 2.4).

Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Parbhani, Rahuri and Solapur. Overall,
the trial mean was 64.1 days with a range of 63.4 to 84.0 days (Table 2.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Bijapur,
Parbhani, Rahuri and Solapur. An average of 22.8 plants plot -* was observed with range of 20.0 - 28.6-(Table 2.3).

Trial 3: Shoot Pest Nursery (SPN) (Loc: 5)

Total entries: 27

Test entries: 18

Landrace: 01 (M35-1)

Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75)
Susceptible check: 04 (Swarna, DJ 6514, HathiKunta, SSV 84)
Locations: 06 (Akola, Bijapur, Parbhani, Rahuri, and Solapur)

Shoot fly (Atherigonasoccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations (Akola, Bijapur, Parbhani, Rahuri, and Solapur). The mean infestation was 41.7 % DH at Parbhani followed
by Dharwad (29.8% DH), Bijapur (29.6% DH), Rahuri (28.9% DH), Akola (23.6%DH) and lowest at Solapur (16.2 %
DH).

At Akola the entries RSV 2499, RSV 2491, RSV 2354, RSV 2493, RSV 2482, RSV 1910, RET 22-87, RET 1-592,
RET 22-64, RET 1-99, RSV 2388, RSV 2444, RSV 2484, RET 1-127, RSV 2408; RSV 1910, RSV 2491, RET 1-
400, RSV 2484, RET 1-127, RSV 2444, RET 22-87, RSV 2464, RSV 2354, RSV 2408, RSV 1188, RSV 2499, RSV
2388, RSV 2482 at Bijapur;RSV 2408, RSV 2444, RET 1-99, RSV 2482, RET 1-592, RSV 2354,RSV 1188, RSV
2388, RSV 2493, RET 1-400, RSV 2491, RSV 1910, RSV 2484, RSV 2499, RET 22-87 at Dharwad; RET 1-99,
RET 1-592, RET 1-400, RSV 2354, RSV 2388,RSV 1188, RSV 2482, RSV 2408, RET 22-64, RSV 2444, RET 1-
127, RSV 1910, RSV 2499, RET 22-87 at Parbhani ; RSV 2408, RET 1-592, RET 22-87 at Rahuri; RET 1-
127,RET 1-400, RSV 2388, RSV 1188, RSV 2499, RSV 2484, RET 1-592, RSV 2491, RSV 2464, RSV 2408 at
Solapur recorded damage on par with IS 18551 (RC).

Across the locations, the mean shoot fly deadhearts were 28.4 % DH with a range of 14.9 — 55.2 %. The entries RET
1-400, RSV 2408, RET 1-592, RSV 2354, RSV 2491, RSV 2482, RET 22-87, RET 1-127, RSV 2484, RSV 1910,
RET 1-99, RSV 2388, RSV 1188, RSV 2499 and RSV 2444 were on par with IS 18551(RC) (Table 3.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Bijapur, Dharwad,
Parbhani and Rahuri. Shoot fly oviposition was maximum at Bijapur (7.1 eggs/ 5plants) followed by Dharwad (5.8
eggs/ 5 plants), Rahuri (2.9 eggs/ 5 plants)and Parbhani (2.6 eggs/ 5 plants). Overall across the locations oviposition
ranged from 3.5 to 6.5 eggs/5 plants. Most of the test entries were on par with IS 18551 (RC). The test entries RET
1-400, RSV 1910, RSV 2408, RSV 2354, RET 1-127, RET 22-87, RSV 2491 recorded low oviposition (Table 3.1).

Spotted stem borer (Chilopartellus, Swinhoe): The data on spotted stem borer infestation was recorded in terms
of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE. The data on deadhearts at 45 DAE due to stem borer
was recorded at Akola, Dharwad, Bijapur, Parbhani, Rahuriand Solapur. The borer infestation was 28.3 % DH at
Dharwad followed by Rahuri (11.5 % DH), Parbhani (11.2 % DH),Bijapur 6.5% DH and lowest at Solapur (6.2% DH).

At Akola the entries RSV 2482, RSV 2484, RSV 2408, RSV 2444, RSV 2354,RSV 2491, RET 1-592, RSV
1910,RSV 2493, RET 22-87, RET 1-99, RET 1-400, RET 1-127, RSV 2388, RSV 1188; RET 1-99, RSV 2499, RSV
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2491, RSV 2482, RSV 2493, RSV 2354, RSV 2388, RET 1-592, RSV 2444, RSV 2464, RSV 1188, RSV 1910, RET
1-400, RET 22-87,RSV 2484 at Dharwad; RSV 2484, RET 22-87, RSV 2499, RET 1-127, RSV 2408, RET 1-592,
RSV 2482, RET 22-64, RET 1-400, RSV 2491, RET 1-99, RSV 2444, RSV 2354, RSV 1188, RSV 2464 at
Parbhani; RSV 2493, RSV 2444, RSV 1910, RET 1-99, RSV 2408, RSV 2464, RSV 2354, RSV 1188, RSV 2484,
RSV 2499,RET 1-592, RET 22-64, RSV 2388, RET 22-87, RSV 2482 at Rahuri; RET 1-127, RSV 2408, RSV 2354,
RSV 2482, RSV 2484, RSV 2464, RET 22-64, RSV 1188, RSV 2493, RSV 2499, RSV 2444, RET 1-99, RSV
2491,RSV 1910, RET 22-87at Solapur were on par with resistant check (IS 2205).

Across the locations, deadhearts due to stem borer ranged from 9.5 -15.6 % with an average of 8.8 % DH. The
entries, RSV 2354, RSV 2408, RET 1-99, RSV 2493, RSV 2444, RSV 2499, RSV 2482, RSV 2484, RSV 2464, RET
1-592, RSV 1188, RSV 2491, RET 22-87, RET 1-400, RET 22-64,RSV 1910SV1188, RNTT4-8, RSV2354,
RSV2491, RET1-592, RSV2434, AKSV 2001, AKSV 2003, AKSV 2002, RSV2479, RET1-99 were on par with
resistant check (IS 2205) (Table 3.2).

Sugarcane aphid (Melanaphissacchari): The damage by aphid was recorded atBijapur, Parbhani, Rahuri and
Solapur, on a scale of 1 -9. The damage score was highest at Bijapur (5.8), Rahuri (3.6), Parbhani(1.6) and Solapur
(2.2). The aphid damage across locations ranged from 2.1 — 5.0, the overall mean score was 2.7.The test entries
RSV 1188, RSV 2484, RSV 1910, RSV 2444, RSV 2491, RSV 2464, RSV 2354,RET 1-127, RSV 2499, RET 22-87,
RSV 2493 were on par to resistant check (TAM 428) and recorded damage rating less than 3.0 score. (Table 3.2)

Shoot bug (Peregrinusmaidis): The damage due to shoot bug was observed at and Solapur and Bijapur. Across
locations the damage ranged from 1.0- 4.5 on 1 - 9 scale, indicating moderate infestation. The entries RSV 1910,
RSV 2444, RSV 1188, RSV 2499, RSV 2493, RSV 2408, RSV 2464 were on par to resistant check (Y 75) (Table 3.2)

Fall army worm (FAW, Spodoptera frugiperda): Moderate to severe infestation of FAWfoliarinfestation was
observed at Akola, Bijapur, Parbhani, Rahuri and Solapur on damage score (1-9). Across the locations damage
ranged from 8.1 —15.6 with mean damage of 10.1 %.The entries RSV 2354, RSV 2482, RSV 1188, RSV 2444, RSV
2388,RSV 2499,RSV 2493,RSV 2491, RET 22-87 recorded less than 10.0 % damage (Table 3.2)

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 Bijapur, Dharwad, Parbhani, and Rahuri.Across the locations the
mean score ranged from 2.2 — 3.3 with mean score of 2.9. The entries, IS 18551 and IS 2205 recorded lowest
glossiness score of 2.2 and 2.3 respectively (Table 3.4).

Seedling vigour: The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. Across the locations
the mean score ranged from 2.4 — 5.0 with mean score of 2.7(Table 3.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Bijapur, Parbhani, Rahuri and Solapur. Across the locations, the data on plant stand was significant and ranged from
19.7 - 27.7 plants plot -t with an average of 23.8 plants plot 1 (Table 3.3).

Trial 4: Shoot fly Nursery (SFN) (Loc: 5)

Total entries: 28

Test entries: 20

Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75)
Susceptible check: 04 (Swarna, DJ 6514, HathiKunta, SSV 84)
Locations: 06 (Bijapur, Parbhani, Rahuri, and Solapur)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations (Bijapur, Parbhani, Rahuri, and Solapur). The mean infestation was 42.4 % DH at Solapur followed by
Rahuri (34.8 % DH), Dharwad (32.9% DH), Parbhani (27.3% DH) and Bijapur (19.8% DH).

At Bijapur the entries CRS Sor-20, CRS Sor-23,CRS Sor-11,CRS Sor-17,CRS Sor-28,CRS Sor-16,CRS Sor-10,
CRS Sor-22, CRS Sor-21, CRS Sor-19,CRS Sor-25, CRS Sor-13, CRS Sor-24, CRS Sor-27,CRS Sor-18,CRS Sor-
26; CRS Sor-20, CRS Sor-27, CRS Sor-19, CRS Sor-18, CRS Sor-21, CRS Sor-24,CRS Sor-26 at Dharwad CRS
Sor-18, CRS Sor-13, CRS Sor-20, CRS Sor-14, CRS Sor-25, CRS Sor-26, CRS Sor-17, CRS Sor-22, CRS Sor-19,
CRS Sor-23,CRS Sor-21, CRS Sor-12 at Parbhani; CRS Sor-24, CRS Sor-13, CRS Sor-23, CRS Sor-18, CRS Sor-
26, CRS Sor-21, CRS Sor-11,CRS Sor-20,CRS Sor-27,CRS Sor-15at Rahuri; CRS Sor-10,CRS Sor-23, CRS Sor-
27,CRS Sor-11,CRS Sor-13,CRS Sor-17, CRS Sor-19,CRS Sor-20, CRS Sor-26,CRS Sor-24, CRS Sor-18, CRS
Sor-29,CRS Sor-15,CRS Sor-12,CRS Sor-16, CRS Sor-21,CRS Sor-28, CRS Sor-25,CRS Sor-22 at recorded
damage on par with IS 18551 (RC).

Across the locations, the mean shoot fly deadhearts were 31.3 % DH with a range of 19.1 — 58.2 %. The entries CRS
Sor-20, CRS Sor-13, CRS Sor-18, CRS Sor-23, CRS Sor-26, CRS Sor-27, CRS Sor-19, CRS Sor-11, CRS Sor-17,
CRS Sor-21, CRS Sor-24, CRS Sor-25, CRS Sor-12, CRS Sor-10, and CRS Sor-15 were on par with IS 18551(RC)
(Table 4.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Bijapur, Dharwad,
Parbhani and Rahuri. Shoot fly oviposition was maximum at Bijapur (5.7 eggs/ 5plants) followed by Dharwad (5.3
eggs/ 5 plants), Rahuri (3.4 eggs/ 5 plants) and Parbhani (2.3 eggs/ 5 plants). Overall across the locations
oviposition ranged from 2.8 to 6.3 eggs/5 plants. Most of the test entries were on par with IS 18551 (RC). The test
entries CRS Sor-11, CRS Sor-20 recorded low oviposition (<3.0 eggs/ 5 plants) (Table 4.1).

Spotted stem borer (Chilopartellus, Swinhoe): The data on spotted stem borer infestation was recorded in terms
of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE. The data on deadhearts at 45 DAE due to stem borer
was recorded at Dharwad,Bijapur, Parbhani, Rahuri and Solapur. The borer infestation was 28.1 % DH at Dharwad
followed by Solapur (21.0% DH), Parbhani (14.4 % DH), Rahuri (11.3 % DH), and lowest at Bijapur 6.2 % DH.

There was no significant difference between the 20 test entries at Bijapur and Parbhani. At Dharwadthe entries CRS
Sor-25, CRS Sor-27, CRS Sor-15, CRS Sor-19,CRS Sor-17, CRS Sor-13,CRS Sor-18, CRS Sor-14,CRS Sor-23,
CRS Sor-12, CRS Sor-28, CRS Sor-24,CRS Sor-21; CRS Sor-17, CRS Sor-23, CRS Sor-19, CRS Sor-10, CRS
Sor-20, CRS Sor-25, CRS Sor-13, CRS Sor-27, CRS Sor-12, CRS Sor-14, CRS Sor-22, CRS Sor-15, CRS Sor-18,
CRS Sor-28, CRS Sor-16, CRS Sor-21,CRS Sor-24 at Rahuri;CRS Sor-19, CRS Sor-10,CRS Sor-15, CRS Sor-28,
CRS Sor-11, CRS Sor-13, CRS Sor-29, CRS Sor-12, CRS Sor-16, CRS Sor-20, CRS Sor-21, CRS Sor-22, CRS Sor-
18, CRS Sor-17, CRS Sor-27, CRS Sor-25, CRS Sor-23, CRS Sor-14, CRS Sor-26 at Solapur were on par with
resistant check (IS 2205).

Across the locations, deadhearts due to stem borer ranged from 10.5 —-36.9 % with an average of 16.6 % DH. The
entries, CRS Sor-19, CRS Sor-25, CRS Sor-15,CRS Sor-13, CRS Sor-17,CRS Sor-27, CRS Sor-28, CRS Sor-20,
CRS Sor-10, CRS Sor-29, CRS Sor-14,CRS Sor-16, CRS Sor-12, CRS Sor-23, CRS Sor-18,CRS Sor-24 were on
par with resistant check (IS 2205) (Table 4.2).

Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani, Rahuri and
Solapur, on a scale of 1 -9. The damage score was highest at Rahuri (4.9), Bijapur (2.6), Parbhani (1.5) and Solapur
(2.3). The aphid damage across locations ranged from 1.0 — 2.3, the overall mean score was 1.6. The test entries
CRS Sor-18, CRS Sor-10, CRS Sor-13, CRS Sor-14, CRS Sor-15, CRS Sor-20,CRS Sor-21,CRS Sor-22, CRS Sor-
23, CRS Sor-25, CRS Sor-27, CRS Sor-28were on par to resistant check (TAM 428) and recorded damage rating
less than 1.3 score (Table 4.2).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at and Solapur and Bijapur. Across
locations the damage ranged from 1.0- 2.3 on 1 — 9 scale, indicating low infestation. The entries CRS Sor-18, CRS
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Sor-10, CRS Sor-13, CRS Sor-14, CRS Sor-15, CRS Sor-20, CRS Sor-21, CRS Sor-22, CRS Sor-23, CRS Sor-25,
CRS Sor-27, CRS Sor-28 were on par to resistant check (Y 75) andrecorded low damage score (< 1.3) (Table 4.2).

Fall army worm (FAW, Spodoptera frugiperda): Moderate to severe infestation of FAWfoliar infestation was
observed at Akola, Bijapur, Dharwad, Rahuri and Solapur on damage score (1-9). Across the locations damage
ranged from 7.3 —18.2 with mean damage of 10.7 %.The entries CRS Sor-23, CRS Sor-14, CRS Sor-25, CRS Sor-
11, CRS Sor-21, CRS Sor-12, CRS Sor-26 recorded less than 10.0 % damage (Table 4.2)

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 Bijapur, Dharwad, Parbhani, and Rahuri. Across the locations the
mean score ranged from 2.2 — 3.3 with mean score of 2.9. The entries, IS 18551 and IS 2205 recorded lowest
glossiness score of 2.2 and 2.3 respectively (Table 4.4).

Seedling vigour: The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. Across the locations
the mean score ranged from 2.4 — 5.0 with mean score of 2.7(Table 4.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Bijapur, Parbhani, Rahuri and Solapur. Across the locations, the data on plant stand was significant and ranged from
11.4-27.7 plants plot 1 with an average of 20.8 plants plot -1 (Table 4.3).

Trial 5. Management of Fall army worm with entomofungal pathogens (Kharif, Rabi 2022-23)- First year

Fall army worm, Spodoptera frugiperda is one of the invasive pest which attacks, Maize and Sorghum. For managing
this pest eco-friendly entomofungal pathogens were evaluated during Rabi,2022 in grain sorghum (Bijapur, Dharwad,
Parbhani, Rahuri). Following treatments were imposed

Tl : Metarhizium anisopliae IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm / It
T2 - Metarhizium rileyi, (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 & cfu/ml

T3 : Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm)- @ 2 gm/It.

T4 : Beauveria bassiana IOF-1, UAS, Dharwad (1 x 10 & cfu/gm)- @ 2 gm/lt.

T5 : Neem based insecticide (10000ppm) @ 3 ml/lt

T6 : Chlorantriniliprole @ 0.3 ml/ It.

T7 : Untreated control

IFO, UAS- Institute of Organic farming, University of Agricultural Sciences, Dharwad

During Rabi 2022-23, for managing fall army worm the treatments were imposed at 10, 25, 45th day after crop
emergence (DAE) and data recorded on no of egg masses laid, no of larvae colonizing plants, Fall army worm foliar
damage assessed on 1-9 scale and whorl damage caused by pest was also assessed.

Varieties: CSV 29R

Plot size: 5mx4m

Treatments: 7

Replications: 3

The results of the trial in grain sorghum and forage sorghums are summarized in Table 5.0.

Egg patches per 10 plants: The data on egg patches per plot laid by Spodoptera frugiperdawas recorded at Bijapur,
Dharwad, Parbhani and Rahuri. Across the locations at 25 DAE all the four entomofungal pathogens (T1, T2, T3, T4)
were on par with T5 (Neem oil 10000 ppm), T6 (Chlorantriniliprole @ 0.3 ml/ It.) for oviposition by fall army worm. At
45 DAE the treatments T2, T3were effective in reducing egg patches and on par with T6(Chlorantraniprole @ 0.3 ml/
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It.). The data at 60 DAE indicated that all the treatments T1, T2, T3, T4,T5, T6 were on par with each other and
significantly different over control.

The data on mean of egg patches at Pre, 25, 45, 60 DAE indicated that the treatments T3 (Metarhizium rileyi, IOF-1,
UAS, Dharwad (1 x 10 8 cfu/gm)- @ 2 gm/It) and T2 (Metarhizium rileyi (Ma 4) @ 5 ml/it (NBAIR) - 1 x 10 8 cfu/ml)
were most effective in reducing egg patches at across the locations.

Larvae/ 10plants: The data on Spodoptera frugiperda,Larvae per plot was recorded at Bijapur, Dharwad, Parbhani
and Rahuri. Across the locations at 25 DAE, T6 (Chlorantriniliprole @ 0.3 ml/ It.) was significantly the best treatmentin
reducing larvae. Among the entomofungal pathogens (T2, T3) were best treatments in reducing larvae buton par with
T5 (Neem oil 10000 ppm). Data at 45, 60 DAE indicated that T3 was best treatment among the entomopathogens
but, after T6 (Chlorantriniliprole @ 0.3 ml/ It.)

The data on mean of larvae/ 10 plants at Pre, 25, 45, 60 DAE indicated that the treatments T3 (Metarhizium rileyi,
IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm/It) was the best in reducing larvae after T6 (Chlorantriniliprole @
0.3 ml/ It.) and T2 (Metarhizium rileyi (Ma 4) @ 5 ml/It (NBAIR) - 1 x 10 8 cfu/ml) were most effective in reducing egg
patches at across the locations.

Foliar damage score:The data on foliar damage on 1-9 score caused by Spodoptera frugiperda was recorded at
Bijapur, Dharwad, Parbhani and Rahuri. Across the locations at 25 DAE, T6 (Chlorantraniliprole @ 0.3 ml/ It.) was
significantly the best treatment in foliar damage. Among the entomofungal pathogens (T3, T4) were best treatments
in reducing foliar damage and on par with T5 (Neem oil 10000 ppm). Data at 45 DAE indicated that T6
(Chlorantriniliprole @ 0.3 ml/ It.) was significantly the best treatment. Among the entomofungal pathogens T3, T2,
T1were best treatment and on par with T5 (Neem oil 20000 ppm. At 60 DAE indicated that T6 (Chlorantriniliprole @
0.3 ml/ It.) was significantly the best treatment. Among the entomofungal pathogens T3 was significantly the best
treatment among entomopathogens.

The data on mean foliar damage at Pre, 25, 45, 60 DAE indicated that the treatments T6 (Chlorantraniliprole @ 0.3
ml/ It.) was significantly the best in reducing foliar leaf damage and on par with T3 (Metarhizium rileyi, IOF-1, UAS,
Dharwad (1 x 10 8 cfu/gm )- @ 2 gm/It)

Whorl damaged (WD%): The data on whorl damage caused by Spodoptera frugiperda was recorded at Bijapur,
Dharwad, Parbhani and Rahuri. Across the locations at 25 DAE, T6 (Chlorantraniliprole @ 0.3 ml/ It.) was
significantly the best treatment in reducing whorl damage and on par with the entomofungal pathogens T3
(Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm) - @ 2 gm/It) followed by T2 and T1. Data at 45, 60 DAE
indicated that T6 (Chlorantriniliprole @ 0.3 ml/ let) was significantly the best treatment. Among the entomofungal
pathogens T3 (Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm)- @ 2 gm/It) was the best treatment in
reduction of Whorl damage across the locations.

The data on mean whorl damage at Pre, 25, 45, 60 DAE indicated that the treatments T6 (Chlorantraniliprole @ 0.3
ml/ It) was significantly the best in reducing whorl damage followed by T3 (Metarhizium rileyi, IOF-1, UAS, Dharwad
(1 x 108cfu/gm)- @ 2 gm/It) followed by T1 (Metarhizium anisopliae 10F-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2
gm/It).

Grain yield/plot /Kg:The data on whorl damage caused by Spodoptera frugiperda was recorded at Bijapur,
Dharwad, Parbhani and Rahuri. At all the locations the treatment T6 (application of Chloroantaraniliprole @ 0.3 ml/ 1)
was invariably significantly the best treatments. At Bijapur the grain yield was significantly highest in treatment T3
(7.08 kg/plot) and was on par with T1 (6.63 kg/plot and T2 (6.47 kg/plot). At Dharwad the treatment T3 was best
(4.95 kglplot). However, at Parbhani the treatments T2 (3.63 kg/plot), T3 (3.23 kg/plot) were on par with T6
(Chlorantraniliprole @ 0.3 ml/ It). The treatments, T1, T4, and T5 was also on par with T2 and T3. At Rahuri the
treatments T2, T1, T5, T4 were best treatments and on par with T6 (Chlorantriniliprole @ 0.3 ml/ let).
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Across the locations mean yield was highest in treatment, T6 (Chlorantriniliprole @ 0.3 ml/ let) - (5.43 kg/plot).
Among the bio-control treatments the treatments T3 (Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8cfu/gm) - @ 2
gm/lt )-(4.71 kglplot followed by T2 (4.65 kg/plot), T1 (4.54 kg/plot), T5 (4.30 kg/plot) and T4 (4.12 kg/plot).

Thus, among the bio-control agents application of Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 108cfu/gm)- @ 2
gm/lt was effective in reducing the egg patches,larvae, leaf damage scoreand Whorl damage. There was 53.0%
reduction in whorl damage and 24.6 % increase in grain yield over control

Trial 6. Estimation of avoidable loss due to major pests in sorghum (Shoot fly, Rabi, 2022-23)

The estimation of avoidable loss experiment was taken up at Bijapur, Rahuriand Dharwad for grain sorghum. Latest
Rabi variety (CSV 29R) and another susceptible (Swarna) were grown under Unprotected and protected condition.
The trial was protected against stem borer. Avoidable yield loss (%) estimated as per formula

Avoidable yield loss (%) = Yield in protected crop — Yield in unprotected crop / Yield in protected crop
Pooled analysis was performed and data is presented in Table 6.1

Bijapur: In CSV 29R grown under unprotected condition, 19.8 % shoot fly deadhearts (SF DH) was recorded as
against 11.2 % SF DH under protection, with a yield of 757.5 gm/plot in unprotected crop as against 820.5 gm/plot in
protected condition, respectively. Thus, 7.7 % yield loss was avoidable.

In Swarna susceptible variety grown under unprotected condition, 47.2 % SF DH was recorded as against 31.1%
SF DH under protection, with a yield of 410.9gm/plot in unprotected crop as against 478.3 gm/plot under protected
condition, respectively. Thus, 14.1 % yield loss was avoidable.

Rahuri: In CSV 29R grown under unprotected condition, 40.4 % SF DH was recorded as against 23.9 % SF DH
under protection, with a yield of 684.3 gm/plot in unprotected crop as against 901.3 gm/plot in protected condition,
respectively. Thus, 24.1 % of yield loss was avoidable.

In Swarna grown under unprotected condition, 73.6 % SF DH was recorded as against 55.1 % SF DH under
protection, with a yield of 380.3 gm/plot in unprotected crop as against 503.1 gm/plot in protected condition,
respectively. Thus, 24.4 % of yield loss was avoidable.

Dharwad: In CSV 29R grown under unprotected condition, 31.1 % SF DH was recorded as against 24.4 % SF DH
under protection, with a yield of 210.3 gm/plot in unprotected crop as against 275.2gm/plot in protected condition,
respectively. Thus, 23.6 % of the grain yield loss was avoidable.

In Swarna grown under unprotected condition, 77.9 % SF DH was recorded as against 55.4 % SF DH under
protection, with a yield of 115.4 gm/plot in unprotected crop as against 173.7 gm/plot in protected condition,
respectively. Thus, 33.6 % of yield loss could be avoided.

The avoidable yield loss due to shoot fly across the locations was 18.5 % in CSV 29R while it was 24.02 % in Swarna
variety (Fig. 1). There were clear cut genotypic difference between the cultivars indicating that improved cultivars are
moderately tolerant.

Fig 2. Avoidable grain yield loss due to shoot fly (Rabi, 2022-23)
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ANNEXURES-: Relevant information on trials conducted, hot spots etc

Annexure-l. List of collaborator

Rabi 2022-23
No | Name of Collaborator Brief address email Contact no
1 Dr. HN Shaila UAS, Dharwad dharwad@millets.res.in +919845516968
2 Dr. S.S. Karabhantanal RARS, UAS, Bijapur bijapur@millets.res.in +919481982960
3 Dr. Mohdllyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
4 Dr. V.U. Sonalkar DPDKYV, Akola akola@millets.res.in +919422169922
5 Dr UK Kadam MPKYV, Rahuri rahuri@millets.in +917588604246
6 DrBaswaraj Raigond CRS, Solapur, IIMR solapur@millets.res.in 4919075374122
Annexure- 2 Trial sent during Rabi , 2022-23
List of AICSIP Entomology Trials and Nurseries, Rabi 2022-23
Tria Name of Trial Ent | Re | Plotsize Centers
I No p
tow x| 5[, |5]|2]2|=|3
m) I|l5|la|l &8 88
1 AVTR 22 35 3 2rx2m | - \4 \4 v |V \4 5
2 IVT R 22 41 3 2rx2m - |V \4 v |V \4 5
II. Interdisciplinary program on basic & strategic research for multi-pest resistance
3 | SPNR-22 \ 13 [a2rx2m [v v [v [v |v |v |6
lll. Biological Control
Management of Fall army worm with entomofungal pathogens | Vv v v |V
4 (Kharif, Rabi 2022-23) - First year
Estimation of Avoidable loss due to major pests in sorghum | Vv v v |V
5 (Shoot fly and stem borer) (Kharif 2022) - lind year
IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreak
Pest survey in farmer’s field (Rabi Farmers
6 22-23) 20 | field \4 \4 v |V \4 5
Annexure 3: Hot spots locations for key pests
Centre (Hot spot) Key pests
Dharwad Shoot fly, stem borer, midge
Bijapur Aphids, shoot bug
Coimbatore Stem borer, Midge
Parbhani Shoot fly, Stem borer, shoot bug, Aphid
Rahuri Shoot fly, aphids, shoot bugs
Hyderabad Shoot fly, Stem borer, aphids, shoot bugs
Deesa Midge
Hisar Stem borer
Kovilpatti Stem borer, midge
Annexure 4: Parameters for insect pest resistance used for recording observations
SL No Parameters Abbreviations
1 Plant Stand/population at 12 DAE PS
2 Seedling Glossiness (1-5) at 12 DAE GLO
3 Seedling vigor (1-5) at 12 DAE SVR
Sorghum 4-Sorghum-Entomology Rabi report-agm23 Page 14 of 15



mailto:bijapur@millets.res.in�

W/ ]
. sy
W ....................................................................................... All India Coordinated Research Project on Sorghum, Hyderabad @ “MR

g = 68
ICAR

4 Shoot fly Eggs /5P at 14 DAE SF-EGG/5P
5 ShootflyDeadhearts (%)-21DAE SF-DH%21D
6 ShootflyDeadhearts (%)-28DAE SF-DH%28D
7 Stem borer Leaf injury rating (1-9) at 35 DAE SB-LIR

8 Stem borer Deadhearts (%)-45DAE SB-DH%

9 Midge - panicle damage rating (1-9) MD-DR

10 Head bug -panicle damage rating (1-9) at milk stage HB-DR

11 Sugarcane aphids-plant damage rating (1-9) at 75 DAE AP-DR

12 Shoot bug -Plant damage rating (1-9) at 60 DAE SH-DR

13 Mite -Plant damage rating (1- 9) at optimum infestation MT-DR

14 Days to 50% flowering DFL

15 Plant height (cm) PLHT

16 Grain yield/5 plants/plot (g) at harvest GY/5PT

17 Fall army worm (% whorl plant damaged!/ plot) FAWY%

Annexure 5. Compliance sheet of Rabi, data, 2022-23

Sl. No. Center Date of data submission
1 Akola 4.3.2023
2 Bijapur 24.3.2023
3 Dharwad 15.4.2023
4 Parbhani 31.03.2023
5 Rahuri 04.04.2023
6 Solapur 19.4.2023
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