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Executive summary 
 
Introduction: In AICRIP on Sorghum Entomology program, a total 102 genotypes under four trials  (IAVHT-DS, , 
IAVHT-SS, AICSIP- SPN, Aphid and shoot bug nursery (APSHN) 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). 
 
Pest scenario in sorghum: In Rabi sorghum, shoot fly (Atherigona soccata Rond.) is a major biotic constraint 
followed by stem borer (Chilo partellus Swin.), sugarcane aphid (Melanaphis sacchari Zehntner), and shoot bug 
(Peregrinus maidis Ashm). In Karnataka (Dharwad, Bijapur areas) the shoot fly damage was low (17.52% DH), stem 
borer (6.54%), aphid (3.0 score), shoot bug (2.5 score). There was 27.0 % damage to plants by fall army worm which 
is emerging pest.  In Maharashtra (Parbhani, Rahuri) the shoot fly damage was low (8.5% DH), high stem borer 
incidence (13.0 %), low aphid score (2.0), low shoot bug damage (2.5). There was 5.0 % damage to plants by fall 
army worm which is emerging pest.  
 
Shoot fly (Atherigona soccata, Rond):  
 
General trend: The mean shoot fly incidence across locations in all the entomology trials ranged from 17.6 – 34.9% 
deadhearts, the overall mean was 28.7 % deadhearts.  Location wise shoot fly infestation was lowest at Bijapur 
(17.6%), Solapur (27.8%), Rahuri (31.2%), Dharwad (32.2%), Parbhani (34.9 %) and highest at when evaluated 
under artificial conditions.  
 
Initial Advance Varietal Hybrid Trial for deep soil (IAVHT-DS):  The mean shoot fly infestation was 27.8 % DH 
with a range of 10.2 – 60.8 %. The entries SPV 2735, SPV 2826, SPV 2827, SPV 2644, SPV 2824, SPH 1897, SPV 
2838, SPV 2732, SPV 2734, SPV 2828, SPV 2834, SPV 2830, SPV 2829, SPV 2836, SPV 2837, SPV 2833 and 
SPV 2832 were on par to the resistant check (IS 18551). 
 
Advance Varietal Hybrid Trial for shallow soil (AVHT-SS): The mean shoot fly infestation was 30.5% DH with a 
range of 10.0 – 73.1% in different locations. The entries SPH 1903, SPV 2657, SPV 2750, SPV 2751, SPV 2757 and 
SPV 2758 were on par to the resistant check (IS 18551). 
 
Initial Varietal Hybrid Trial for Deep soil (IVHT-DS): Across the locations, the mean shoot fly deadhearts were 
28.2% DH with a range of 6.1 – 71.5%. The entries SPH 1992, SPV 2839, SPV 2840, SPV 2842, SPV 2843, SPV 
2844, SPV 2845, SPV 2848, SPV 2851, SPV 2852 and SPV 2853 were on par to the resistant check (IS 18551). 
 
Shoot Pest Nursery (SPN): The mean shoot fly deadhearts were 26.6 % DH with a range of 10.3 – 59.4 %. The 
entries SLV 142, RSV 2391, RSV 2388, RSV 1910, RSV 2224, RSV 1918, RSV 2115, RSV 2025, RSV 1945, RSV 
2430, RSV 2289, SLV 169, RSV 2371, RSV 2285, RSV 2432, RSV 2260, RSV 2310 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 5.8 – 34.2% 
deadhearts, the overall mean was 13.2 % DH.  Location wise shoot fly infestation was lowest at Bijapur (5.8% DH), 
Parbhani (6.8 %), Solapur (9.0 %DH), Rahuri (10.3% DH) followed Dharwad (34.2 % DH) when evaluated under 
natural conditions.  
 
Initial Advance Varietal Hybrid Trial for deep soil (IAVHT-DS): The damage due to stem borer ranged from 5.8 – 
22.3 % with an average of 14.4 % DH. The entries SPV 2735, SPV 2644, SPV 2827, SPV 2824, SPV 2837, SPV 
2836, SPV 2828, SPV 2838, SPV 2732, SPV 2832, SPV 2825, SPV 2830, SPV 2829, SPV 2834, SPV 2835 and 
SPV 2833 were on par with resistant check (IS 2205). 
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Advance Varietal Hybrid Trial for shallow soil (AVHT-SS): The infestation due to stem borer ranged from 6.6 – 
28.0% with an average of 13.0% DH. The entries, SPH 1903, SPV 2657, SPV 2661, SPV 2750, SPV 2751, SPV 
2757 and SPV 2758 were on par with resistant check (IS 2205).  
 
Initial Varietal Hybrid Trial for Deep soil (IVHT-DS): Across the locations, deadhearts due to stem borer ranged 
from 1.8 – 60.0% with an overall average of 13.6% DH. The entries, SPV 2839, SPV 2840, SPV 2843, SPV 2845, 
SPV 2851, SPV 2852, SPV 2853 and SPV 2854 were on par with resistant check (IS 2205).  
 
Shoot Pest Nursery (SPN): The deadhearts due to stem borer ranged from 4.4 – 17.5 % with an average of 9.1 % 
DH. The entries RSV 2115, RSV 2285, RSV 1910, RSV 2391, SLV 142, RSV 2371, SPV 2221,  RSV 2025 were on 
par with resistant check (IS 2205). 
 
Aphid and shoot bug nursery (APSHN):  
 
Sugarcane aphid, Melanaphis sacchari: The aphid damage ranged from 2.6 – 3.9, the overall mean score was 3.3.  
The entries SLR 31 (RC), M 35, (TAM 428 X Swarna)-35-66-32, SLV 81, SLV 82, (SLR 31 X Swarna)-97-32-12, SLR 
37 were on par with TAM 428(RC) with damage score below 3.0 score. 
 
Shoot bug, Peregrinus maidis: The damage ranged from 1.5 – 4.3 on 1 – 9 scale. The mean shoot bug damage 
score was 2.5. The entries  (TAM 428 X Swarna)-164-130-79, SLV 82, (SLR 31 X Swarna)--133-43-19, (SLR 31 X 
Swarna)-97-32-12, (TAM 428 X Swarna)-163-129-78, RSV 1959, SLV 81, (SLR 31 X Swarna)-67-21-6, (SLR 31 X 
Swarna)-121-39-16, (TAM 428 X Swarna)-175-138-85, (TAM 428 X Swarna)-441-202-129, SLR 37, M 35, (TAM 428 
X Swarna)-169-132-81, (TAM 428 X Swarna)-170-133-82, (TAM 428 X Swarna)-256-160-101, (TAM 428 X Swarna)-
503-214-134, (TAM 428 X Swarna)-236-157-98, TAM 428 X Swarna)-507-218-136 recorded damage on par with Y 
75 (RC) with damage scores below 3.1 
 
Management of Fall armyworm, Spodoptera frugiperda: Seed treatment with thiamethoxam + cyantraniliprole @ 
6 ml/kg followed by spray of chlorantraniliprole @ 0.3ml/L) was found the best by registering less foliar damage (%), 
less number of larvae (no. of larvae/ 10 plants), less number of egg patches (egg patches/ 10 plants) and gave the 
maximum yield may be recommended for fall armyworm management in sorghum. 
 
Avoidable loss in Sorghum:  Significant variations within locations (Bijapur, Solapur, Dharwad, Rahuri), genotypes 
(CSV 29R, Swarna) and their interactions due to shoot fly & stem borer damages.  The losses due to shoot fly 
caused up to 75 per cent dead hearts, of these 42% losses could be avoided and about 29% of the sorghum yield 
can be saved by management practices.  
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Detailed report 
 
I. 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 partellus Swin.). 
However, in Rabi season, sugarcane aphid (Melanaphis sacchari Zehntner), and corn plant hopper (shoot bug) 
(Peregrinus maidis Ashm.) were seen as major pests in some of the regions.  
 

 
a. Karnataka: Fields were surveyed covering Dharwad (Hebbali, Byahati), Gadag (Annigeri, Mundargi), Agadag 

(Hosadambal), Haveri (Boodgetti), Belguam (Hosawantamuri, Hattargi), HUkkari (Kurnilwadi). The crop was 
sown with cultivars like M 35-1, Murkibhari, Mahyco 51 during Nov, 2020. Surveys during 21, 22.12.2020 
revealed that Shoot fly incidence ranged from 8.8 – 20.15 with mean of 14.66% DH across locations. The 
incidence of stem borer ranged from 0.32 – 0.94 % DH with mean of 0.54% DH.  Low to moderate incidence of 
fall army worm was reported to the tune of 0.75 – 1.66 % plant damage. Farmers don’t take up any plant 
protection measures. 

 
In Bijapur center, 20 fields from Vijaypur in Bijapur district 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 planting was done 
late during 20.12.20 to 25.01.20 due to delayed field preparation due to continuous rains. The shoot fly incidence 
was moderate 20.39 %; stem borer was up to 6.54%. Aphid damage was rated at 3.64 while Shoot bug damage 
score was 4.64. Moderate incidence of fall army worm was reported to the tune of 27.83 % (0.11 – 14.47%) plant 
damage.  Farmers don’t take up any plant protection measures. 

 
b. Maharashtra: In western Maharashtra, twenty locations were surveyed in Ahmednagar (Kambli, Hatgoan, 

Navayanwadi, Undigoan). Phule Vasudha, Phule Suchitrai and Phule Revati were grown as sole crop during 
November and December. The sowings were delayed due to continuous rains leading to late field preparations.. 
Overall incidence of shoot fly was high 13 – 23.0% DH with a mean of 19.0 %.The incidence of Stem borer was 
negligible and low level (2.0%) of foliar damage was reported due to fall army worm with range of 1 – 4 % foliar 
damage in western Maharashtra. 
 
In Marathwada region, total 6 locations in Parbhani (Brahmangoa, Pokharni, Suradwadi, Padegoan, Wadgoan, 
Nidla); 12 locations in Beed (Karam, Ukalgoan,. Dagadgoan, Parli, Malkapuram, kirwadi, Pimpola, Shapde, 
Ambejogai, Wagahada, SElamba, Phokri, Saigoan; 9 locations at Latur (Kumbhari, Renapur, Mahapur,  
Kumbhai, Rerapur, mahapur,  Khapda, Nadegoa, udgir were surveyed on 03.02.2021. The crop was sown 
during 10.10.2020 – 10.12.2020. The incidence of shoot fly was low (2-18 %) with an average of 7.60%. The 
deadhearts due to stem borer was recorded up to 3.0 % (1 – 5.0%DH). The infestation of shoot bug was low (3.0 
score). The Aphid score were recorded up to 2.0 (0 – 6.0 Score). Low incidence of fall army worm was reported 
as plant damage score it ranged from 0 - 2. 
 

State/region Shoot fly 
(DH %) 

Stem borer 
DH % 

Yellow aphid 
(1-9) 

Shoot bug 
(1-9) 

Fall army 
worm (1-9) 

Karnataka 
(Dharwad) 

14.6  
(8.8 – 20.15) 

0.54 (0.32 – 
0.94)  

  10-15 % 

Bijapur 20.39   6.54 4.0  5.0 27.8 (0.11 – 
14.4) 

MS (Western) 19.0 
(13 – 23.0)  

2.0 - - 1 - 4 

Marathwada) 7.60 
(2-18)  

3.0 (1 – 5.0) 2.0 (1.0 – 6.0) 3.0 2 
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Table:  Promising entries with tolerance to key pests of grain sorghum in different AICSIP trials- 
Rabi 2020-21 (Locations: 6) 
 
Trial Shoot fly 

(<30% DH) 
Stem borer 
(<10% DH) 

S. aphids 
(< 2.0 rating) 

Shoot bug 
(< 2.0 rating) 

IAVHT-DS SPV 2735, SPV 2826, SPV 
2827, SPV 2644, SPV 2824, 
SPH 1897, SPV 2838, SPV 
2732, SPV 2734, SPV 2828, 
SPV 2834, SPV 2830, SPV 
2829, SPV 2836, SPV 2837, 
SPV 2833,  SPV 2832 

SPV 2735, SPV 2644, 
SPV 2827, SPV 2824, 
SPV 2837, SPV 2836, 
SPV 2828, SPV 2838, 
SPV 2732, SPV 2832, 
SPV 2825, SPV 2830, 
SPV 2829, SPV 2834, 
SPV 2835,  SPV 2833 

SPV 2825, SPV 2644, 
SPV 2832, SPV 2830, 
SPV 2836, SPV 2827, 
SPV 2824, SPV 2734, 
SPV 2732, SPV 2735, 
SPH 1897 

SPV 2837, SPV 2836, SPV 
2832, SPV 2831, SPV 2734 

AVHT-SS SPH 1903, SPV 2657, SPV 
2750, SPV 2751, SPV 2757 and 
SPV 2758 

SPH 1903, SPV 2657, 
SPV 2661, SPV 2750, 
SPV 2751, SPV 2757 
and SPV 2758 

_ _ 

IVHT-SS SPH 1992, SPV 2839, SPV 
2840, SPV 2842, SPV 2843, 
SPV 2844, SPV 2845, SPV 
2848, SPV 2851, SPV 2852 and 
SPV 2853 

SPV 2839, SPV 2840, 
SPV 2843, SPV 2845, 
SPV 2851, SPV 2852, 
SPV 2853 and SPV 2854 

SPV 2846 SPV 2846 

AICSIP-SPN SLV 142, RSV 2391, RSV 2388, 
RSV 1910, RSV 2224, RSV 
1918, RSV 2115, RSV 2025, 
RSV 1945, RSV 2430, RSV 
2289, SLV 169, RSV 2371, RSV 
2285, RSV 2432, RSV 2260, 
RSV 2310 

RSV 2115, RSV 2285, 
RSV 1910, RSV 2391, 
SLV 142, RSV 2371, 
SPV 2221,  RSV 2025 

RSV 1945, SPV 2221, 
RSV 2391, RSV 2260, 
RSV 2025 

RSV 1910, RSV 1945, RSV 
2289, RSV 2310, RSV 2388, 
RSV 2430, RSV 2432, SLV 169 

APSHN   SLR 31 (RC), M 35, 
 (TAM 428 X Swarna)-
35-66-32, SLV 81, SLV 
82,  
(SLR 31 X Swarna)-97-
32-12, SLR 37 

TAM 428 X Swarna)-164-130-
79, SLV 82, (SLR 31 X 
Swarna)--133-43-19, (SLR 31 X 
Swarna)-97-32-12, (TAM 428 X 
Swarna)-163-129-78, RSV 
1959, SLV 81, (SLR 31 X 
Swarna)-67-21-6, (SLR 31 X 
Swarna)-121-39-16, (TAM 428 
X Swarna)-175-138-85, (TAM 
428 X Swarna)-441-202-129, 
SLR 37, M 35, (TAM 428 X 
Swarna)-169-132-81, (TAM 428 
X Swarna)-170-133-82, (TAM 
428 X Swarna)-256-160-101, 
(TAM 428 X Swarna)--503-214-
134, (TAM 428 X Swarna)-236-
157-98, TAM 428 X Swarna)-
507-218-136 

Multiple 
resistance 

SPV 2735,  SPV 2827,  SPV 
2644,  SPV 2828,  SPV 2834,  
SPV 2830,  SPV 2836,  SPV 
2837,  SPV 2833,  SPV 2832 
SPH 1903,  SPV 2657,  SPV 
2750,   SPV 2751, SPV 2757, 
SPV 2758 
 
SPV 2839,  SPV 2840,  SPV 
2843,  SPV 2845,   SPV 2851,  
SPV 2852,  SPV 2853 

SPV 2836,  SPV 2732,  
SPV 2734 
 
SPV 2846 
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II. Evaluation of grain sorghum experimental varieties and hybrids for resistance to key pests on 
different type of soils 

 
Trial 1: Initial Advance Varietal Hybrid Trial for deep soil (IAVHT-DS) (Loc: 5) 
 
Total entries: 35 
Experimental hybrids: 01 
Experimental varieties: 19 
Commercial checks: 05 (CSH 15R, CSV 22, CSV 29R, CSH 13, 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, DJ 6514, Hathi Kunta, SSV 84) 
Land race: 01 (M 35-1) 
Locations:  05 (Bijapur, Dharwad, Parbhani, Rahuri and Solapur) 
  
Shoot fly (Atherigona soccata, 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 
Dharwad (34.9% DH) followed by Parbhani (33.9%), Rahuri (29.14%), Solapur (24.2%) and lowest at Bijapur (14.7% 
DH). 
There was no significant difference between the test entries and resistant check (IS 18551) at Bijapur; they were on 
par with resistant check. At Dharwad the entries SPH 1897, SPV 2644, SPV 2827 were statistically on par with IS 
18551 (RC). At Parbhani the test entries SPV 2826 and SPV 2834 were on par with resistant check At Rahuri, the 
entries SPV 2735, SPV 2824, SPV 2732, SPV 2827, SPV 2838, SPV 2644 were on par with IS 18551(RC). The 
entries SPV 2734, SPV 2824, SPV 2830 and SPV 2834 were on par with resistant check.  
 
Across the locations, the mean shoot fly deadhearts were 27.8 % DH with a range of 10.2 – 60.8 %. The entries SPV 
2735, SPV 2826, SPV 2827, SPV 2644, SPV 2824, SPH 1897, SPV 2838, SPV 2732, SPV 2734, SPV 2828, SPV 
2834, SPV 2830, SPV 2829, SPV 2836, SPV 2837, SPV 2833 and SPV 2832 were 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, 
Rahuri  and Solapur. The CV % was high at Dharwad, Rahuri and Solapur (> 25%).. Shoot fly oviposition was 
highest at Rahuri (7.2 eggs/ 5plants), followed by Bijapur (4.2 eggs/ 5 plants), Dharwad (2.9 eggs/5 plants) and 
lowest at Solapur (2.2 eggs/ 5plants). Overall across the locations oviposition ranged from 2.7 to 7.1 eggs/5 plants. 
Most of the genotypes recorded oviposition on par with resistant checks IS 18551(Table 1.1). 
   
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in terms 
of visual damage rating (1-9 scale) 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 low at Bijapur 3.7 % DH), Parbhani (7.2 % DH), Solapur (9.6 % DH), Rahuri (11.0 
% DH), The infestation was highest at Dharwad (38.7% DH).  
 
At Dharwad, all the test entries recorded damage significantly more than the resistant check (IS 2205). At Rahuri the 
entries, SPV 2824, SPV 2834, SPV 2644, SPV 2826, SPV 2735, SPV 2828, SPV 2829, SPV 2827, SPV 2732;  SPV 
2827, SPV 2836, SPV 2838, SPV 2825, SPV 2833 at Solapur were on par with resistant check (IS 2205).  
 
Across the locations, deadhearts due to stem borer ranged from 5.8 – 22.3 % with an average of 14.4 % DH. The 
entries SPV 2735, SPV 2644, SPV 2827, SPV 2824, SPV 2837, SPV 2836, SPV 2828, SPV 2838, SPV 2732, SPV 
2832, SPV 2825, SPV 2830, SPV 2829, SPV 2834, SPV 2835 and SPV 2833 were on par with resistant check (IS 
2205) (Table 1.2). 
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The data on injury rating (1-9) was recorded at Dharwad and Solapur. The mean leaf injury due to borer was 2.7 at 
Dharwad and 1.4 at Solapur. Across locations the damage ranged from 1.0 – 3.0, the mean being 1.4 (Table 1.2).   
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani, and Solapur on 
a scale of 1 -9. The damage score was highest at Parbhani (3.0) followed by Bijapur (2.6) and Solapur (2.0). The 
aphid damage across locations ranged from 1.3 – 5.0, the overall mean score was 2.4. The test entries SPV 2825, 
SPV 2644, SPV 2832, SPV 2830, SPV 2836, SPV 2827, SPV 2824, SPV 2734, SPV 2732, SPV 2735, and SPH 
1897 recorded less than 2.0 damage rating (Table 1.2). 
 
Shoot bug (Peregrinus maidis): 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 2.0 – 4.7, the overall mean score was 2.7 on 1 – 9 scale 
indicating moderate infestation. The entries SPV 2837, SPV 2836, SPV 2832, SPV 2831, SPV 2734 recorded less 
than 2.0 damage rating (Table 1.2). 
 
Fall army worm (Spodoptera frugiperda): The damage due to FAW was recorded from Bijapur, Rahuri, Solapur in 
terms of per cent plants damaged per plot. At Bijapur the per cent plants attacked ranged from 8.5 – 24.7 % with 
mean damage of 17.0 %. At Rahuri damage ranged from 3.3 – 33.0 % with mean damage of 14.1%. At Solapur 
mean damage was 15.3 % with range of 5.2 – 33.0%. Across the locations mean damage was 15.8% with range of 
7.1 – 25.0%. The entry SPV 2644 recorded least damage (7.1%) while SPV 2735 recorded highest damage (25.0%) 
(Table 1.3). 
 
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 glossiness:  The data was recorded at Bijapur, Dharwad, Parbhani and Rahuri. Across the locations the 
mean score ranged from 2.4 - 3.4 with mean score of 2.69. The entries IS 18551 and IS 2205 recorded lowest 
glossiness score of 2.4, 2.5 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 2.3 - 3.9 with mean score of 3.0 (Table 1.5).  
 
 Days to 50 % flowering: Days to 50% flowering were recorded at BIjapur, Parbhani, Rahuri and Solapur. Across 
the locations the data was significant at 5% level. Overall, the trial mean was 84.9 days with a range of 74.5 to 90.2 
days. The entry Hathikunta (SC) was earliest to flower while SPV 2830 flowered late (90.2 days) (Table 1.3). 
 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The 
entry SPV 2830 was tallest (198.9 cm) while TAM 428 was shortest (92.6 cm) (Table 1.4). 
 
Plant population per plot (1.8 m2): 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 13.3 to 24.5 plants plot -1 with an average of 18.6 plants plot -1

Trial 2: Advance Varietal Hybrid Trial for shallow soil (AVHT-SS) (Loc: 5) 

 (Table 1.3). 
 

 
Total entries: 24 
Experimental hybrids: 01 
Experimental varieties: 06 
Commercial checks: 07 (CSH 15R, CSV 29R, CSH 13, CSH 39R, CSV 26, Phule Maulee, Phule Anuradha) 
Local check: 01 ( Bijapur- M 35-1;  Dharwad- SPV 2217; Parbhani- Parbhani Moti; Rahuri- P  Vasudha; Solapur- M 35-1)  
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Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75) 
Susceptible check: 04 (Swarna, Hathi Kunta, SSV 84, DJ 6514) 
Land race: 01, M 35-1 
Locations:  05 (Bijapur, Dharwad, Parbhani, Rahuri and Solapur) 
  
Shoot fly (Atherigona soccata): Deadhearts caused due to shoot fly was recorded at peak stage at five locations 
(Bijapur, Dharwad, Parbhani, Rahuri and Solapur). At Bijapur the mean infestation was low 18.7% DH), and the test 
entries SPH 1903, SPV 2657, SPV 2750, SPV 2751, SPV 2757 and SPV 2758 were statistically on par with resistant 
check IS 18551 (RC). At Dharwad the infestation was moderate (27.8% DH), and the entries SPV 2757 and SPV 
2758 were statistically on par with IS 18551 (RC). At Parbhani the infestation was moderate (36.0% DH) and the test 
entries SPV 2657, SPV 2757 and SPV 2758 were on par with resistant check. At Rahuri the infestation was again 
moderate (34.5% DH), only one entry viz., SPV 2758 was found on par with IS 18551(RC). The shoot fly infestation 
was moderate at Solapur (35.7% DH) and the entries SPH 1903, SPV 2750, SPV 2751, SPV 2757 and SPV 2758 
were on par with resistant check.  
 
Across the locations, the mean shoot fly deadhearts were 30.5% DH with a range of 10.0 – 73.1% in different 
locations. The entries SPH 1903, SPV 2657, SPV 2750, SPV 2751, SPV 2757 and SPV 2758 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, 
Rahuri and Solapur. The CV % was high in all the Centre’s and thus not considered (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 and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Bijapur, Dharwad, Parbhani, Rahuri and 
Solapur. The borer infestation was low at Parbhani (6.1% DH) and Bijapur (7.5% DH). The infestation was moderate 
at Solapur (9.5% DH) and Rahuri (11.2% DH) whereas high at Dharwad (27.8% DH). 
 
At Solapur the entries SPV 2661 and SPV 2757; Rahuri (SPH 1903, SPV 2657, SPV 2750, SPV 2751 and SPV 
2757); Dharwad (SPH 1903, SPV 2750, SPV 2751, SPV 2757 and SPV 2758) were on par with resistant check (IS 
2205). Across the locations, deadhearts due to stem borer ranged from 6.6 – 28.0% with an average of 13.0% DH. 
The entries, SPH 1903, SPV 2657, SPV 2661, SPV 2750, SPV 2751, SPV 2757 and SPV 2758 were on par with 
resistant check (IS 2205) (Table 2.2).  
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani and Solapur on 
a scale of 1 - 9. The damage score was highest at Bijapur (4.7) followed by Parbhani (2.7) and Solapur (2.2). The 
aphid damage across locations ranged from 1.0 – 6.7, the overall mean score was 3.1. None of the test entries were 
comparable to resistant check, TAM 428 which recorded lowest damage score (1.2) (Table 2.2). 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was recorded at Bijapur (4.4) and Solapur (2.3) but 
the data from, Solapur had high CV %. At Bijapur the damage score ranged from 1.7 – 6.3 on 1 – 9 scale indicating 
moderate infestation (Table 2.2). 
  
Fall armyworm (Spodoptera frugiperda): The data on fall armyworm was recorded as fall armyworm damaged 
plants (%) at Bijapur, Dharwad, Rahuri and Solapur. However, the CV% was high at Bijapur, Rahuri and Solapur 
except Dharwad so that data only was taken into account. The plant damage due to fall armyworm at Dharwad was 
in the range of 10.2% (CSH 39) to 27.2% (SPV 2751) with the mean damage of 19.1% (Table 2.3). 
 
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. 
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Seedling glossiness:  The data was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. Across the 
locations the mean score ranged from 1.0 – 5.0 with mean score of 2.9. The entries, IS 18551 and IS 2205 recorded 
lowest glossiness score of 2.2 and 2.4, 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 1.3 – 4.7 with mean score of 2.8. The entries, SPH 1903, SPV 2758 and IS 18551 
recorded lowest score of 2.3, 2.5 and 2.5, respectively (Table 2.4).  
  
Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Parbhani, Rahuri and Solapur. Across the 
locations the data was significant at 5% level. Overall, the trial mean was 82.1 days with a range of 63.3 to 104.7 
days. The entries Y 75 (74.6 days) was the earliest to flower while IS 18551 flowered late (85.9 days) (Table 2.3). 
 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The 
entry SPV 2751 was the tallest (207.6 cm) while TAM 428 was shortest (64.3 cm) across the locations tested (Table 
2.4). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Bijapur, 
Dharwad, Parbhani, Rahuri and Solapur. A few susceptible checks did not germinate properly at Bijapur. An average 
of 20.6 plants plot -1 was observed (Table 2.3). 
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani and Solapur on 
a scale of 1 - 9. The damage score was highest at Bijapur (4.7) followed by Parbhani (2.9) and Solapur (2.7). The 
aphid damage across locations ranged from 1.0 – 6.0, the overall mean score was 3.4. Only one entry SPV 2854 at 
Bijapur and SPH 1992, SPV 2839, SPV 2840, SPV 2843, SPV 2844 and SPV 2854 at Parbhani were found on par 
with the resistant check, TAM 428. At Solapur, entries SPV 2840, SPV 2841, SPV 2843, SPV 2844, SPV 2849, SPV 
2850, SPV 2851 and SPV 2852 were found on par with the resistant check, TAM 428. The overall mean of the aphid 
damage rating across the location was 3.4 and only one entry viz., SPV 2854 was found on par with the resistant 
check, TAM 428 (Table 3.2). 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug on 1 – 9 scale was recorded at Bijapur and Solapur 
with a mean damage score of 3.9 and 3.4, respectively. Bijapur data had high CV % and thus not considered. At 
Solapur, the damage score ranged from 1.3 to 5.7 and only one entry viz., SPV 2846 was found on par with the 
resistant check Y 75 (Table 3.2). 
 
 Fall armyworm (Spodoptera frugiperda): The data on fall armyworm was recorded as fall armyworm damaged 
plants (%) at Bijapur, Rahuri and Solapur. However, the CV% was high at Rahuri and Solapur, so that data was 
taken into account. At Bijapur, the entries SSV 84 and CSH 15R registered the lowest damage by fall armyworm 
(7.0%) followed by Swarna (7.4%) and CSH 39R (7.5%). The most susceptible entries are SPV 2840 (19.6%), 
SPV2839 (17.7%) and SPV 2850 (17.7%) (Table 3.3). 
 
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 glossiness:  The data was recorded at Bijapur, Parbhani, Rahuri and Solapur. Across the locations the 
mean score ranged from 1.0 – 5.0 with an overall mean score of 3.0. The entries, SPV 2851 and IS 18551 recorded 
lowest glossiness score of 2.3 and 2.4, respectively (Table 3.4).  
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Seedling vigour:  The data was recorded at Bijapur, Parbhani, Rahuri and Solapur. Across the locations the mean 
score ranged from 2.2 – 3.7 with mean score of 2.8. The entries, CSH 15R, CSH 39R and SPV 2842 recorded lowest 
score of 2.2, 2.3 and 2.3, respectively (Table 3.4).  
 
 Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Parbhani, Rahuri and Solapur and the 
Solapur data exhibited a high CV%. Overall, the trial mean was 82.1 days with a range of 64.0 to 96.7 days. The 
overall mean shows that the entry, SPV 2842 (73.9 days) was the earliest to flower while SPV 2847 flowered late 
(88.0 days) (Table 3.3). 
 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The 
entry, SPV 2844 was the tallest (262.3 cm) at Rahuri while Swarna was the shortest (58.0 cm) at Dharwad (Table 
3.4). 
 
Grain yield /5 plants (g): The data on grain yield without plant protection was recorded at Bijapur, Parbhani and 
Solapur. The mean highest grain yield was recorded in CSV 29R (236.1 g/ 5 plants). The entry, DJ 6514 produced 
only 41.4 g per 5 plants (Table 3.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Bijapur, 
Dharwad, Parbhani, Rahuri and Solapur. Germination of seeds and plant establishment was recorded in all the 
entries across the locations. An average of 19.5, 27.4, 17.7, 18.8, 29.4 and 20.6 plants plot -1

Trial 3: Initial Varietal Hybrid Trial for Deep soil (IVHT-DS) (Loc: 5) 

 were observed at 
Bijapur, Dharwad, Parbhani, Rahuri and Solapur (Table 3.3). 
 
 

 
Total entries: 34 
Experimental hybrids: 01 (SPH 1992) 
Experimental varieties: 16 
Commercial checks: 07 (CSH 15R, CSV 29R, CSH 13, CSH 39R, CSV 26, P Maulee, P Anuradha) 
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, Hathi Kunta, DJ 6514, SSV 84) 
Land race: 01 (M 35-1) 
Locations:  05 (Bijapur, Dharwad, Parbhani, Rahuri and Solapur) 
  
Shoot fly (Atherigona soccata): Deadhearts caused due to shoot fly was recorded at peak stage at five locations 
(Bijapur, Dharwad, Parbhani, Rahuri and Solapur). At Bijapur the mean infestation was low (19.3% DH), and the test 
entries SPV 2839, SPV 2840, SPV 2844, SPV 2849 and SPV 2851 were statistically on par with resistant check IS 
18551 (RC). At Dharwad the infestation was moderate (33.8% DH), and the entries SPH 1992, SPV 2839 and SPV 
2853 were statistically on par with IS 18551 (RC). At Parbhani the infestation was moderate (34.7% DH) and the test 
entries SPV 2839, SPV 2840, SPV 2843, SPV 2844, SPV 2849 and SPV 2851 were on par with resistant check. At 
Rahuri, the infestation was again moderate (30.1% DH), the entries SPH 1992, SPV 2839, SPV 2842, SPV 2843, 
SPV 2848, SPV 2851, SPV 2852 and SPV 2853 were on par with IS 18551(RC). The shoot fly infestation was 
moderate at Solapur (23.4% DH) and the entries SPH 1992, SPV 2839, SPV 2840, SPV 2841, SPV 2842, SPV 2843, 
SPV 2845, SPV 2847, SPV 2848, SPV 2849, SPV 2851 and SPV 2853 were on par with resistant check.  
Across the locations, the mean shoot fly deadhearts were 28.2% DH with a range of 6.1 – 71.5%. The entries SPH 
1992, SPV 2839, SPV 2840, SPV 2842, SPV 2843, SPV 2844, SPV 2845, SPV 2848, SPV 2851, SPV 2852 and 
SPV 2853 were on par to the resistant check (IS 18551) (Table 3.1). 
 



        
       ………………………....................................................………….All India Coordinated Research Project on Sorghum, Hyderabad 
 

 
4-Sorghum-Entomology-Rabi-agm21           Page 11 of 29 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Bijapur, Dharwad, 
Rahuri and Solapur. The CV % was high in all the center’s and thus not considered (Table 3.1). 
   
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 and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Bijapur, Dharwad, Parbhani, Rahuri and 
Solapur. The borer infestation was low to moderate at Bijapur (6.3% DH) and Parbhani (7.2% DH), Solapur (7.9%) 
and Rahuri (8.8%) whereas the infestation is high at Dharwad (36.0% DH). At Solapur the entries SPV 2839, SPV 
2840, SPV 2843, SPV 2844, SPV 2845, SPV 2847, SPV 2848, SPV 2850, SPV 2851, SPV 2852, SPV 2853 and 
SPV 2854; Rahuri (SPV 2839, SPV 2840, SPV 2841, SPV 2842, SPV 2843, SPV 2844, SPV 2845, SPV 2848, SPV 
2849, SPV 2851, SPV 2852 and SPV 2854) were on par with the resistant check (IS 2205). At Dharwad, only one 
entry viz., SPV 2853 was found on par with the resistant check (IS 2205). Across the locations, deadhearts due to 
stem borer ranged from 1.8 – 60.0% with an overall average of 13.6% DH. The entries, SPV 2839, SPV 2840, SPV 
2843, SPV 2845, SPV 2851, SPV 2852, SPV 2853 and SPV 2854 were on par with resistant check (IS 2205) (Table 
3.2).  
  
Fall armyworm (Spodoptera frugiperda): The data on fall armyworm was recorded as fall armyworm damaged 
plants (%) at Bijapur, Rahuri and Solapur. However the CV% was high at Rahuri and Solapur, so that data was taken 
into account. At Bijapur, the entries SSV 84 and CSH 15R registered the lowest damage by fall armyworm (7.0%) 
followed by Swarna (7.4%) and CSH 39R (7.5%). The most susceptible entries are SPV 2840 (19.6%), SPV2839 
(17.7%) and SPV 2850 (17.7%) (Table 3.3). 
 
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 glossiness:  The data was recorded at Bijapur, Parbhani, Rahuri and Solapur. Across the locations the 
mean score ranged from 1.0 – 5.0 with an overall mean score of 3.0. The entries, SPV 2851 and IS 18551 recorded 
lowest glossiness score of 2.3 and 2.4, respectively (Table 3.4).  
 
Seedling vigour:  The data was recorded at Bijapur, Parbhani, Rahuri and Solapur. Across the locations the mean 
score ranged from 2.2 – 3.7 with mean score of 2.8. The entries, CSH 15R, CSH 39R and SPV 2842 recorded lowest 
score of 2.2, 2.3 and 2.3, respectively (Table 3.4).  
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani and Solapur on 
a scale of 1 - 9. The damage score was highest at Bijapur (4.7) followed by Parbhani (2.9) and Solapur (2.7). The 
aphid damage across locations ranged from 1.0 – 6.0, the overall mean score was 3.4. Only one entry SPV 2854 at 
Bijapur and SPH 1992, SPV 2839, SPV 2840, SPV 2843, SPV 2844 and SPV 2854 at Parbhani were found on par 
with the resistant check, TAM 428. At Solapur, entries SPV 2840, SPV 2841, SPV 2843, SPV 2844, SPV 2849, SPV 
2850, SPV 2851 and SPV 2852 were found on par with the resistant check, TAM 428. The overall mean of the aphid 
damage rating across the location was 3.4 and only one entry viz., SPV 2854 was found on par with the resistant 
check, TAM 428 (Table 3.2). 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug on 1 – 9 scale was recorded at Bijapur and Solapur 
with a mean damage score of 3.9 and 3.4, respectively. Bijapur data had high CV % and thus not considered. At 
Solapur, the damage score ranged from 1.3 to 5.7 and only one entry viz., SPV 2846 was found on par with the 
resistant check Y 75 (Table 3.2). 
  
Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Parbhani, Rahuri and Solapur and the 
Solapur data exhibited a high CV%. Overall, the trial mean was 82.1 days with a range of 64.0 to 96.7 days. The 
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overall mean shows that the entry, SPV 2842 (73.9 days) was the earliest to flower while SPV 2847 flowered late 
(88.0 days) (Table 3.3). 
 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. The 
entry, SPV 2844 was the tallest (262.3 cm) at Rahuri while Swarna was the shortest (58.0 cm) at Dharwad (Table 
3.4). 
 
Grain yield /5 plants (g): The data on grain yield without plant protection was recorded at Bijapur, Parbhani and 
Solapur. The mean highest grain yield was recorded in CSV 29R (236.1 g/ 5 plants). The entry, DJ 6514 produced 
only 41.4 g per 5 plants (Table 3.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Bijapur, 
Dharwad, Parbhani, Rahuri and Solapur. Germination of seeds and plant establishment was recorded in all the 
entries across the locations. An average of 19.5, 27.4, 17.7, 18.8, 29.4 and 20.6 plants plot -1

 

 were observed at 
Bijapur, Dharwad, Parbhani, Rahuri and Solapur (Table 3.3). 

III. Screening of initial and advance material for specific pest resistance  
 
Trial 4: Shoot Pest Nursery (SPN) (Loc: 5) 
Total entries: 28 
Selected lines: 20 
Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75) 
Susceptible check: 04 (Swarna, DJ 6514, Hathi Kunta, SSV 84) 
Locations:  05 (Akola, Bijapur, Parbhani, Rahuri, and Solapur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at five 
locations (Akola, Bijapur, Parbhani, Rahuri, and Solapur). At Akola the mean infestation was moderate (23.9 % DH), 
the entries RSV 2115, RSV 2391, RSV 2371, SLV 142, RSV 2285, SLV 169 were statistically on par with resistant 
check IS 18551 (RC). The mean infestation was low at Bijapur (14.4 % DH) and the entries RSV 2025, RSV 2430, 
RSV 2115, RSV 2388, SLV 142, SLV 169, RSV 1910, RSV 2432, RSV 2371, RSV 2285, RSV 1945, RSV 1918, SPV 
2225, RSV 2260, RSV 2391, SPV 2221, RSV 2224, RSV 2289, RSV 2310were statistically on par with resistant 
check IS 18551 (RC). At Parbhani the infestation was maximum (35.1 % DH) and the entriy RSV 2430 was 
statistically on par with IS 18551 (RC).  At Rahuri the infestation was 31.9% DH and the entries SLV 142, RSV 1910, 
RSV 2388 were on par with IS 18551 (RC). At Solapur moderate infestation was observed (27.8% DH) and the RSV 
2224, SLV 142, RSV 1910, RSV 2391, RSV 1918, RSV 2260, RSV 2432, SPV 2225, SPV 2221, RSV 2115, RSV 
2388, RSV 2025, RSV 1945 were on par with IS 18551(RC).  
 
Across the locations, the mean shoot fly deadhearts were 26.6 % DH with a range of 10.3 – 59.4 %. The entries SLV 
142, RSV 2391, RSV 2388, RSV 1910, RSV 2224, RSV 1918, RSV 2115, RSV 2025, RSV 1945, RSV 2430, RSV 
2289, SLV 169, RSV 2371, RSV 2285, RSV 2432, RSV 2260, RSV 2310 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, Rahuri and 
Solapur. The CV % was high at Dharwad, Rahuri and Solapur (> 25%). Shoot fly oviposition was maximum at 
Rahuri, Solapur (6.5 eggs/ 5plants), followed by Bijapur (5.5 eggs/ 5 plants). Overall across the locations oviposition 
ranged from 3.2 to 13.9 eggs/5 plants. Most of the test entries were on par with IS 18551 (RC). The test entries SLV 
142, RSV 2260, RSV 2432, RSV 2285 and SLV 169 recorded low oviposition (Table 4.1). 
  
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. The data on deadhearts at 45 DAE due to stem borer 
was recorded at Akola, Bijapur, Dharwad, Parbhani, and Rahuri.  The borer infestation was low at severe at Rahuri 
(12.7 % DH), Akola (10.8 % DH), Parbhani (7.9 % DH Solapur (7.8 % DH) low at Bijapur (6.3 % DH).  
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At Akola, the entries RSV 2391, RSV 1910, RSV 2430, RSV 2388, SPV 2221, SLV 142, RSV 2115, RSV 2285, RSV 
2371, RSV 2025, RSV 2289;  RSV 1910, RSV 2224, RSV 2289, RSV 2310, RSV 2371, RSV 2391, SLV 142, SLV 
169, SPV 2221, SPV 2225 at Bijapur;  RSV 2391, RSV 1918, RSV 2285, RSV 2260, RSV 2388, RSV 2115, SLV 
142, SPV 2221, SPV 2232 at Parbhani; RSV 2371, RSV 2285, RSV 2115, RSV 1918, RSV 2224 at Rahuri;  RSV 
1910, RSV 2115, SLV 169, RSV 2025, SPV 2221, SLV 142, RSV 2260, RSV 2430, RSV 2285, RSV 2310 at Solapur 
were on par with resistant check (IS 2205).  
 
Across the locations, deadhearts due to stem borer ranged from 4.4 – 17.5 % with an average of 9.1 % DH. The 
entries RSV 2115, RSV 2285, RSV 1910, RSV 2391, SLV 142, RSV 2371, SPV 2221,  RSV 2025 were on par with 
resistant check (IS 2205) (Table 4.2). 
Across the locations, the mean shoot fly deadhearts were 26.6 % DH with a range of 10.3 – 59.4 %. The entries SLV 
142, RSV 2391, RSV 2388, RSV 1910, RSV 2224, RSV 1918, RSV 2115, RSV 2025, RSV 1945, RSV 2430, RSV 
2289, SLV 169, RSV 2371, RSV 2285, RSV 2432, RSV 2260, RSV 2310 were on par with IS 18551(RC) (Table 4.1 
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Akola, Bijapur and Parbhani, on a 
scale of 1 -9. The damage score was highest at Parbhani (2.7), Bijapur (2.6) and Akola (2.3). The aphid damage 
across locations ranged from 1.8 – 5.0, the overall mean score was 2.5.  The entries recorded moderate damage 
score ranging from 3.07 – 7.0. The test entries RSV 1945, SPV 2221, RSV 2391, RSV 2260, RSV 2025 were on par to 
resistant check (TAM 428) and recorded damage rating less than 2.0 score. (Table 4.2) 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at and Akola and Bijapur. The 
damage ranged from 2.3– 5.0 on 1 – 9 scale, indicating moderate infestation. The entries RSV 1910, RSV 1945, RSV 
2289, RSV 2310, RSV 2388, RSV 2430, RSV 2432, SLV 169 were on par to resistant check (Y 75) and recorded damage rating 
less than 2.5 score. (Table 4.2) 
 
Fall army worm (FAW, Spodoptera frugiperda): Moderate infestation of FAW was observed at Dharwad as 
damage score (1-9). The damage ranged from 9.5 – 40.7. The entries Y 75, IS 18551, SLV 169 and RSV 1910 recorded 
less than 10 % damage (Table 4.3) 
  
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Bijapur, Dharwad, Parbhani and Solapur. 
Across the locations the data was significant at 5% level. Overall, the trial mean was 82.1 days with a range of 76.3 
to 87.1 days. The entries Y 75 (76.3 days) was earliest to flower while SPV 2221 flowered late (87.1 days) (Table 
4.3). 
 
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 
12.5 – 22.8 plants plot -1 with an average of 17.6 plants plot -1
 

 (Table 4.3). 

Trial 5: Evaluation of initial and advanced material for sugarcane aphids and 
shoot bug  resistance (APSHN) (Loc: 2) 
F7

Aphid and Shoot bug Nursery (APSHN) comprised of four derivative of SLR 31 X Swarna; 16 derivatives of TAM 428 
x Swarna, 4 improved lines three resistant and two susceptible check and a landrace (M 35-1). All entries were 
evaluated under natural condition and plants were inoculated with aphids (leaf tagging method), where there was 

 progenies: 20 
Improved lines:  4 
Resistant checks: 03 (TAM 428, SLR 31, Y 75) 
Susceptible check: 02 (Swarna, Hathikunta) 
Landrace: 01 (M 35-1) 
Locations:  02 (Bijapur, and Solapur) 
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poor incidence. The data were recorded on plant population per plot, aphid damage rating (1-9), days to flowering 
(50%), plant height (cm) at maturity, and grain yield (g) on 5 plants. The materials were planted with 2 rows of 2 m 
(45 cm row to row and 12 cm plant to plant). 
 
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, Parbhani and Solapur. Across the locations the mean 
score ranged from 2.4 – 3.6 with mean score of 2.9. None of the entries recorded score below 2.0 rating, while 
Swarna recorded highest score (3.6) indicating susceptibility (Table 5.3). 
 
Seedling vigour:  The data was recorded at Bijapur, Parbhani and Rahuri. Across the locations the scores ranged 
from 2.4 – 3.6 with mean 2.9. The entry M 35-1 CSV 216R recorded lowest score 2.4, while swarna, recorded high 
score (3.6) indicating susceptibility (Table 5.3). 
 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur and Solapur on a scale of 
1 -9. The damage score was highest at Bijapur (3.9) followed by Solapur (2.6). The aphid damage across locations 
ranged from 2.6 – 3.9, the overall mean score was 3.3.  Across the locations the entries SLR 31 (RC), M 35, (TAM 
428 X Swarna)-35-66-32, SLV 81, SLV 82, (SLR 31 X Swarna)-97-32-12, SLR 37 were on par with TAM 428(RC) 
with damage score below 3 (Table 5.1) 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Bijapur and Solapur. The damage 
ranged from 1.5 – 4.3 on 1 – 9 scale. The mean shoot bug damage score was 2.5. Across the locations the entries  
(TAM 428 X Swarna)-164-130-79, SLV 82, (SLR 31 X Swarna)--133-43-19, (SLR 31 X Swarna)-97-32-12, (TAM 428 
X Swarna)-163-129-78, RSV 1959, SLV 81, (SLR 31 X Swarna)-67-21-6, (SLR 31 X Swarna)-121-39-16, (TAM 428 
X Swarna)-175-138-85, (TAM 428 X Swarna)-441-202-129, SLR 37, M 35, (TAM 428 X Swarna)-169-132-81, (TAM 
428 X Swarna)-170-133-82, (TAM 428 X Swarna)-256-160-101, (TAM 428 X Swarna)-503-214-134, (TAM 428 X 
Swarna)-236-157-98, TAM 428 X Swarna)-507-218-136 recorded damage on par with Y 75 (RC) with damage 
scores below 3.1 (Table 5.1). 
 
Fall armyworm (Spodoptera frugiperda): The data on fall armyworm was recorded as fall armyworm damaged 
plants (%) at Bijapur and Solapur. However the CV% was high at both locations. Across the locations the entries 
RSV 1959, Swarna, SLV 81  recorded less than 10% whorl damage while the entries (TAM 428 X Swarna)-163-129-78, 
(TAM 428 X Swarna)-164-130-79, (SLR 31 X Swarna)-97-32-12, (TAM 428 X Swarna)-175-138-85  were susceptible and 
recorded over 20.0% whorl damage (Table 5.1). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Parbhani and Solapur. Across the 
locations the data was significant at 5% level. Overall, the trial mean was 79.7 days with a range of 70.3 to 86.6 days. 
The entry (TAM 428 X Swarna)-169-132-81 (70.3 days)  was earliest while (TAM 428 X Swarna)--53-77-41 was late 
flowering (Table 5.2). 
 
Plant height (cm): The data on plant height was recorded at Bijapur, Parbhani and Solapur. The entry M 35-1 was 
tallest (229.4 cm) while (SLR 31 X Swarna)-97-32-12 was shortest (76.3 cm) (Table 5.2). 
 
6. Evaluation of insecticides for management of Fall armyworm, Spodoptera frugiperda  
Fall armyworm, Spodoptera frugiperda is an invasive pest of maize causing damage to sorghum and other millets. 
During Rabi 2018-19 about 60.0 % foliar damage was observed at IIMR, Hyderabad. Past experience with FAW 
suggests that it is predominant in Rabi season over Kharif. Hence, necessity was felt to evaluate insecticides as seed 
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dressers and spray able formulation. Therefore, a trial was formulated and taken up at Bijapur, Dharwad and 
Parbhani. The experimental details are as follows: 

 
1 Seed treatment with Chlorantraniliprole 18.5 EC @ 3 ml/kg + Emamectin benzoate @ 0.4g/L ST1S1 
2 Seed treatment with Chlorantraniliprole 18.5 EC @ 3 ml/kg + Chlorantraniliprole @ 0.3ml/L ST1 S2 
3 Seed treatment with Chlorantraniliprole 18.5 EC @ 3 ml/kg + Spinetoram @ 0.5ml/L ST1 S3 
4 Seed treatment with Chlorantraniliprole @ 3 ml/kg + No Spray ST1 S4 
5 Seed treatment with (Thiamethoxam 19.8 + Cyantraniliprole19.8 EC) @ 5 ml/kg + Emamectin benzoate @ 0.4g/L ST2S1 
6 Seed treatment with (Thiamethoxam 19.8 + Cyantraniliprole19.8 EC) + Chlorantraniliprole @ 0.3ml/L ST2 S2 
7 Seed treatment with (Thiamethoxam 19.8 + Cyantraniliprole19.8 EC)) @ 5 ml/kg + Spinetoram @ 0.5ml/L ST2 S3 
8 Seed treatment with (Thiamethoxam 19.8 + Cyantraniliprole19.8 EC)) @ 5 ml/kg + No Spray ST2 S4 
9 Untreated control + Emamectin benzoate 5% SG @ 0.4g/L ST3S1 
10 Untreated control + Chlorantraniliprole 18.5 EC @0.3ml/L ST3 S2 
11 Untreated control + Spinetoram 11.7 SC @ 0.5ml/L ST3 S3 
12 Untreated control + No Spray ST3 S4 
 
Locations: 3 (Bijapur, Dharwad, Parbhani)  
 
BIJAPUR: There is about 10% infestation of fall armyworm in Bijapur in the initial counts/ before spray application 
i.e., 20 days of crop establishment (DAE). The spray treatments were imposed 30 DAE as per the treatment table 
and data on the no. of larvae per ten plants, per cent damaged plants and grain yield were recorded.  
 
Foliar damage/ plot (%): The data on larval population at 20 DAE suggest that initially seed treatment did not afford 
protection against fall armyworm in Bijapur. Thus there is no effect of seed treatment on fall armyworm damage at 
Bijapur. The per cent infestation of fall armyworm in plots received seed treatment with Chlorantraniliprole @ 3 ml/kg, 
combination product of Thiamethoxam + Cyantraniliprole @ 5 ml/kg and no seed treatment were 9.87, 9.55, 10.55%, 
respectively and not significantly different with each other. The mean foliar damage was found to be 14.67, 11.85 and 
15.12% in plots received seed treatment with Chlorantraniliprole @ 3 ml/kg, combination product of Thiamethoxam + 
Cyantraniliprole @ 5 ml/kg and no seed treatment, respectively. The foliar damage was found to be very low in ST2 
(combination product of Thiamethoxam + Cyantraniliprole @ 5 ml/kg) indicating the combination product as the most 
effective treatment among the seed treatments made. Among the spray applications, Chlorantraniliprole @ 0.3 ml/L 
was found to be the best which registered 10.1% damage and was not superior to Spinetoram @ 0.5 ml/L (11.0%) 
followed by Emamectin benzoate @ 0.4 g/L (Table 6.1). 
 
Egg mass/ 10 plants (Numbers): Egg mass/ patch were counted in random 10 plants per replication and tabulated. 
The mean egg mass in ST2 (Thiamethoxam + Cyantraniliprole @ 5 ml/kg) was 1.43 which is not significantly different 
than ST1 (Seed treatment with Chlorantraniliprole @ 3ml/kg) but superior than ST3 (no seed treatment). Among the 
spray applications in ST2, all the spray applications even the treatment without spray also was on par with each 
other. In ST1 also, all the insecticides viz., Chlorantraniliprole @ 0.3 ml/L, Emamectin benzoate @ 0.4 g/L and 
Spinetoram @ 0.5 ml/L are found on par with each other. In no seed treatment plots, Chlorantraniliprole @ 0.3 ml/L 
was found superior with only mean egg mass of (2.02 egg mass/ 10 plants) followed by Spinetoram @ 0.5 ml/L 
(Table 6.2).  
 
Larval population/ 10Plants: Seed treatment with mixture of Thiamethoxam + Cyantraniliprole recorded lower mean 
number of larvae (1.43 larva/ 10 plants) as compared to seed treatment with Chlorantraniliprole and no seed 
treatment. At 30 DAE also, ST2 (seed treatment with Thiamethoxam + Cyantraniliprole) was found superior in 
suppressing the larval population, which registered 1.85 larva per 10 plants as compared to 2.68 and 3.02 larva in 
ST1 (seed treatment with Chlorantraniliprole) and ST3 (no seed treatment), respectively. The spray was applied on 
30 DAE. The larval count data on 45 DAE showed Chlorantraniliprole @ 0.3 ml/L as the best treatment which 
registered lowest larva of 1.8 larvae per 10 plants. The larval populations at 60 DAE are higher than 45 DAE which 
shows the effect of sprays got decreased by 30 days after spray. A 41.8% increase in larval population in untreated 
control at 60 DAE compared to 30 DAE showed a high population of fall armyworm during 60 days of crop stage. The 
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mean data indicated that T6 (ST2=Seed treatment with mixture of Thiamethoxam + Cyantraniliprole + spray of 
Chlorantraniliprole @ 0.3ml/L), T7 (ST2 and spray of Spinetoram @ 0.5ml/L) and T5 (ST2and spray of Emamectin 
benzoate @ 0.4g/L) were statistically on par with each other and superior to other treatments and untreated control 
(Table 6.3). 
 
Grain yield/plot (kg): The treatments T6 (Seed treatment with combination of Thiamethoxam 19.8 ww + 
Cyantraniliprole 19.8 ww) + spray of Chlorantraniliprole @ 0.3ml/L) gave the highest grain yield which is followed by 
T7 (seed treatment with combination of Thiamethoxam+ Chlorantraniliprole + spray of Spinetoram @ 0.5 ml/L). The 
yield in untreated control was 4.233 kg/plot (Table 6.3). 
 
DHARWAD: There was moderate level of FAW infestation at initial (seedling stage). The spray treatment of 
treatment combination was imposed at 30 DAE and the data on the no. of larvae per ten plants, per cent damaged 
plants and grain yield were recorded.  
 
Foliar damage/plot (%): The 20 DAE data indicated that Seed treatment with mixture of thiamethoxam + 
cyantraniliprole was superior with least foliar damage (3.4%) over seed treatment with chlorantraniliprole (5.6%), 
whereas the no seed treatment plots registered a high foliar damage of 10.2%. At 30 DAE spray treatments were 
imposed and it was found that by 45 DAE, foliar damage/plot was 14.4, 21.7 and 29.0% in ST2, ST1 and ST3, 
respectively. This shows ST2 (Seed treatment with mixture of thiamethoxam + cyantraniliprole) as superior than seed 
treatment with chlorantraniliprole. However, the plots without seed treatment exhibited the maximum foliar damage. 
The overall mean of foliar damage (%) was 11.5, 16.8 and 25.1 in ST2 (seed treatment with mixture of thiamethoxam 
+ cyantraniliprole), ST1 (seed treatment with chlorantraniliprole) and ST3 (no seed treatment), respectively. All the 
three insecticide sprays along the with seed treatment (ST2: thiamethoxam + cyantraniliprole) were found to exhibit 
the lowest foliar damage and on par with each other (Table 6.1). 
 
Egg mass/ 10 plants (Numbers): Egg mass/ egg patches were counted in random 10 plants per replication and 
tabulated. At 20 DAE, seed treatment with thiamethoxam + cyantraniliprole @ 5 ml/kg recorded 1.35 egg mass per 
10 plants which is superior to seed treatment with chlorantraniliprole @ 3 ml/kg (2.18 egg mass/ 10 plants) whereas 
the plots received no seed treatment had 2.93 egg mass/ 10 plants. The overall mean egg mass per 10 plants were 
0.70, 1.12 and 1.70 in ST2 (seed treatment with thiamethoxam + cyantraniliprole), ST1 (seed treatment with 
chlorantraniliprole) and ST3 (no seed treatment), respectively. Among the spray applications in ST2, all the spray 
applications were on par with each other. In ST1, spray of Spinetoram is superior but on par with chlorantraniliprole 
spray followed by Emamectin benzoate spray. In no seed treatment plots, all the spray applications were found on 
par even with the unsprayed control (Table 6.2).  
 
PARBHANI: Field experiment on the management of fall armyworm was conducted at Parbhani and the data on 
foliar damage per plot in terms of percentage at 20, 30, 45 and 60 days after crop establishment (DAE) and the 
corresponding grain yields were recorded. 
 
Foliar damage/plot (%): The 20 DAE data indicated that Seed treatment with mixture of thiamethoxam + 
cyantraniliprole (7.3%) and seed treatment with chlorantraniliprole (8.0%) were superior over no seed treatment 
controls (19.1%). At 30 DAE spray treatments were imposed and it was found that by 45 DAE, T6 (seed treatment 
with thiamethoxam + cyantraniliprole @ 5 ml/kg + spray of chlorantraniliprole @ 0.3ml/L) was statistically superior 
followed by T7 (seed treatment with thiamethoxam + cyantraniliprole @ 5 ml/kg + spray of spinetoram @ 0.5ml/L).  
The mean data suggests that among seed treatments, ST2 (seed treatment with thiamethoxam + cyantraniliprole) as 
the most effective with only 5.5% foliar damage which is followed by ST1 (seed treatment with chlorantraniliprole) 
with 8.0% foliar damage. However, plots with no seed treatment exhibited high foliar damage of 14.5%. Among all 
the treatments, T7 (ST with thiamethoxam + cyantraniliprole and spray of spinetoram @ 0.5ml/L) was found the best 
in controlling the pest and thus recorded the least foliar damage of 4.1% which is on par with T6 (seed treatment with 
mixture of thiamethoxam + cyantraniliprole and spray of chlorantraniliprole @ 0.3ml/L) but superior to T5 (seed 
treatment with mixture of thiamethoxam + cyantraniliprole and spray of emamectin benzoate @ 0.4 g/L) and T8 (seed 
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treatment with mixture of thiamethoxam and no spray).  All the treatments were significantly superior to untreated 
check (Table 6.1)  
 
Grain yield/plot (kg): The grain yields in all treatments were recorded and T6 i.e, ST2 along with spray of 
chlorantraniliprole @ 0.3ml/L gave the maximum yield of 1.280 kg/ plot which was on par with T5 (ST2 with spray of 
emamectin benzoate) and T7 (ST2 with spray of spinetoram). The untreated control (no seed treatment and no 
spray) gave the lowest yield of 0.770 g/ plot (Table 6.3). 
 
ACROSS THE LOCATIONS 
Across the locations, the fall armyworm infested plants/plot (%) was the lowest in T6 (ST2 + chlorantraniliprole spray 
=8.6 larvae per 10 plants) and T7 (ST2 + spinetoram =8.7 larvae per10 plants) followed by T5 (ST2 + emamectin 
benzoate spray = 10 larvae per 10 plants) whereas the untreated control recorded 21.7 larva per 10 plants (Table 
6.1). The reductions in foliar infestation (infested plants/ plot) in T6, T7 and T5 with respect to control are 60.00, 
59.53 and 53.48%, respectively. 

 
Management of fall armyworm through insecticides was assessed by the number of larvae per 10 plants in different 
insecticidal treatments at two locations (Bijapur and Dharwad). The mean larval population in different seed 
treatments viz., ST2 - seed treatment with thiamethoxam + cyantraniliprole, ST1- seed treatment with 
chlorantraniliprole and ST3 - no seed treatment recorded 9.6, 13.1 and 18.2 larvae per 10 plants, thus revealing ST2 
i.e, seed treatment with thiamethoxam + cyantraniliprole is significantly superior to the seed treatment with 
chlorantraniliprole. Among all the 12 treatments imposed, T6 (seed treatment with combination of thiamethoxam + 
cyantraniliprole @ 5 ml/kg and spray of chlorantraniliprole @ 0.3ml/L) recorded the lowest larval population of 1.52 
larva per 10 plants which is followed by T7 (seed treatment with thiamethoxam + cyantraniliprole and spray of 
spinetoram) and T5 (seed treatment with thiamethoxam + cyantraniliprole and spray of emamectin benzoate). An 
overall reduction of 70.93, 66.92 and 62.14 were observed in T6 (ST2+chlorantraniliprole spray), T7 
(ST2+spinetoram spray) and T5 (ST2+emamectin benzoate spray), respectively (Table 6.3). 

 
Across the two locations (Bijapur and Dharward), efficacy of insecticides was assessed by taking count on egg 
patches in sorghum plants treated with insecticides as seed treatment and insecticidal sprays. Among the 12 
treatments imposed, T6 (ST2 + chlorantraniliprole spray) recorded the lowest number of egg mass/egg patches of 
about 0.89/ 10 plants which was followed by T7 (ST2 + spinetoram spray) and T5 (ST2 + emamectin benzoate 
spray). The untreated control (no seed treatment or spray) recorded 2.18 egg mass/ 10 plants (Table 6.2.). Across 
the locations, the grain yield was highest in T6 (ST2 + chlorantraniliprole spray) which gave 3.36 kg/ plot. The 
untreated control recorded the lowest grain yield of 2.502 kg/plot. An increase in grain yield of 34.49, 29.57 and 
26.97% were recorded in T6 (ST2 + chlorantraniliprole spray), T7 (ST2 + spinetoram spray) and T5 (ST2 + 
emamectin benzoate spray), respectively with respect to control.  

 
As conclusion, seed treatment with thiamethoxam + cyantraniliprole was significantly superior to the seed treatment 
with chlorantraniliprole. Among the different treatments i.e, seed treatment and spray applications, T6 (seed 
treatment with thiamethoxam + cyantraniliprole @ 5 ml/kg + spray of chlorantraniliprole @ 0.3ml/L) was found the 
best by registering less foliar damage (%), less number of larvae (no. of larvae/ 10 plants), less number of egg 
patches (egg patches/ 10 plants) and gave the maximum yield may be recommended for fall armyworm management 
in sorghum.  
 
7. Estimation of avoidable loss in sorghum  
Trials of yield loss due to shoot fly and stem borer conducted across AICRP centres. The data from three centres 
viz., Bijapur, Dharwad and Solapur were analysed and discussed in this section. 
Location: Bijapur, Dharwad, Solapur;  
Levels: Protected, Unprotected 
Genotypes: CSV29R, Swarna   
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1) Testing significance for shoot fly DH % at 28DAE 
Shoot fly deadheart showed significant differences among three locations (Table 1.1, Fig 1.1). Genotypic responses 
were significantly different for shoot fly damage. The interaction effects of location and genotype; treatment levels 
and genotypes; location, treatment level and genotype were significant. The individual center-wise analyses showed 
significant effects in genotypes at Bijapur and Solapur center’s while genotype and treatment levels interaction was 
significant at Solapur (table 1.2). As far as genotypes-wise shoot fly attack was concerned, the treatment level 
differences were significant only at Solapur (table 1.3, fig 1.4).  
 
2) Testing significance for stem borer DH % at 35DAE 
Stem deadheart showed significant differences among three locations (Table 2.1, Fig 2.1). Genotypic responses 
were significantly different for stem borer damage. The interaction effects of location and genotype; location, 
treatment level and genotype were significant. The individual center-wise analyses showed significant effects in 
genotypes only at Solapur center (table 2.2). As far as genotypes-wise shoot fly attack was concerned, the treatment 
level differences were significant in Swarna only at Solapur (table 2.3, fig 2.4).  
 
3) Testing significance for grain yield 
Grain yield per row showed significant differences in locations, genotypes, treatment levels as well as interactions of 
location and treatment levels; location and genotype; location, treatment level and genotype among three locations 
(Table 3.1, Fig 3.1). Genotype as well as treatment levels responses were significantly different for Grain yield per 
row damage at Bijapur.  Interaction effects of treatment level and genotype were significant at Bijapur and Dharwad 
(table 3.2). As far as genotypes-wise shoot fly attack was concerned, the treatment level differences were significant 
in both the genotypes only at Solapur (table 3.3, fig 3.4).  
 
The preliminary trials results showed, 
 

• Significant variations with locations, genotypes and their interactions due to  shoot fly & stem borer 
damages 

• Grain yield/row showed non-significant relations with shoot fly & stem borer deadheart 
• The preliminary trials results provided us some clues to fine tune the trial protocols - sub sub plot layout 

(genotype, treatment, dose) standardizing protected plots protocols with more than one  chemical, adding 
more variables (yield attributes). 

 
Table 1.1 ANOVA for shoot fly DH % (All locations) 

                          Df  Sum Sq  Mean Sq  F value    Pr(>F)  Sig 

Location                 2 4768 2384 37.860 1.4E-15 *** 

Level                    1 0 0 0.002 0.960 NS 

Genotype                 1 7435 7435 118.072  < 2e-16  *** 

Location:Level           2 3 19 0.297 0.743 NS 

Location:Genotype        2 3817 198 30.304 7.65E-13 *** 

Level:Genotype           1 1559 1559 24.759 1.03E-06 *** 

Location:Level:Genotype  2 3848 1924 30.554 6.19E-13 *** 

Residuals                342 21537 63                       
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Table 1.2 ANOVA for shoot fly DH % (Center-wise effect) 

Location  Effect            DFn    DFd        F         p  `p<.05`        ges 

1 Bijapur   Genotype        1 348 39.6 9.51E-01 * 0.102 

2 Bijapur   Level           1 348 1.71 1.91E-01 NS 0.005 

3 Bijapur   Genotype:Level  1 348 0.676 4.11E-01 NS 0.002 

4 Dharwad   Genotype        1 348 0.621 4.31E-01 NS 0.002 

5 Dharwad   Level           1 348 0.005 9.45e- 1 NS 0.0000139 

6 Dharwad   Genotype:Level  1 348 0.043 8.35E-01 NS 0.000125 

7 Solapur   Genotype        1 348 141 1.55E-02 * 0.288 

8 Solapur   Level           1 348 0.591 4.43E-01 NS 0.002 

9 Solapur   Genotype:Level  1 348 86.4 1.68E-01 * 0.199 
 

Table 1.3 ANOVA for shoot fly DH % (Genotype-wise effect) 

Location  Genotype  Variable Level 1 Level 2  p.adj  p.adj.signif 

1 Bijapur   CSV29R    SF_DH_28DAE  PROT   UNPROT  1.33E-01 NS 

2 Bijapur   Swarna    SF_DH_28DAE  PROT   UNPROT  7.31E-01 NS 

3 Dharwad   CSV29R    SF_DH_28DAE  PROT   UNPROT  9.22E-01 NS 

4 Dharwad   Swarna    SF_DH_28DAE  PROT   UNPROT  8.44E-01 NS 

5 Solapur   CSV29R    SF_DH_28DAE  PROT   UNPROT  6.44E-12  ****         

6 Solapur   Swarna    SF_DH_28DAE  PROT   UNPROT  4.25E-09  **** 
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Fig 1.1 

 
Fig 1.2 

 
Fig 1.3 

 
Fig. 1.4 

 
 

Table 2.1 ANOVA for stem borer DH % (All locations) 

                         Df   Sum Sq  Mean Sq  F value    Pr(>F)   Sig. 

Location                 2 1692 846.0 20.943 2.63E-09 *** 

Level                    1 13 12.9 0.319 0.572342 NS 

Genotype                 1 537 537.2 13.299 0.000307 *** 

Location:Level           2 47 23.7 0.586 0.557307 NS 

Location:Genotype        2 942 471.0 11.661 1.26E-05 *** 

Level:Genotype           1 26 26.1 0.646 0.422224 NS 

Location:Level:Genotype  2 349 174.6 4.322 0.014006 *   

Residuals                342 13815 40.4                       
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Table 2.2 ANOVA for stem borer DH% (Center-wise effect) 

Location  Effect            DFn    DFd       F    P `p<.05`        ges 

1 Bijapur   Genotype        1 348 0.479 0.489 NS 0.001 

2 Bijapur   Level           1 348 0.7 0.403 NS 0.002 

3 Bijapur   Genotype:Level  1 348 0.021 0.885 NS 0.0000598 

4 Dharwad   Genotype        1 348 0.141 0.708 NS 0.000404 

5 Dharwad   Level           1 348 0.3 0.584 NS 0.000863 

6 Dharwad   Genotype:Level  1 348 2.08 0.15 NS 0.006 

7 Solapur   Genotype        1 348 36.3 0.000000
42 

* 0.094 

8 Solapur   Level           1 348 9.91 0.002 NS 0.028 

9 Solapur   Genotype:Level  1 348 7.27 0.007 NS 0.02 
 
 

Table 2.3 ANOVA for stem borer DH % (Genotype-wise effect) 

Location  Genotype  Variable Level 1 Level 2  p.adj  p.adj.signif 

1 Bijapur   CSV29R    SB_DH_45DAE PROT    UNPROT  0.488 NS 

2 Bijapur   Swarna    SB_DH_45DAE PROT    UNPROT  0.625 NS 

3 Dharwad   CSV29R    SB_DH_45DAE PROT    UNPROT  0.160 NS 

4 Dharwad   Swarna    SB_DH_45DAE PROT    UNPROT  0.528 NS 

5 Solapur   CSV29R    SB_DH_45DAE PROT    UNPROT  0.749 NS 

6 Solapur   Swarna    SB_DH_45DAE PROT    UNPROT  0.000045  ****   
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Fig 2.1 

 
Fig 2.2 

 
Fig 2.3 
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Fig 2.4 

 
 
 
 

Table 3.1 ANOVA for grain yield (All locations) 

                        Df    Sum Sq  Mean Sq  value    Pr(>F)      

Location                2 6386721 3193361 721.732  < 2e-16  *** 

Level                   1 4846 48468 10.954 0.00103 **  

Genotype                1 3939989 3939989 890.477  < 2e-16  *** 

Location:Level          2 118169 59084 13.354 2.61E-06 *** 

Location:Genotype       2 6515617 3257808 736.297  < 2e-16  *** 

Level:Genotype          1 11882 11882 2.685 0.10219 NS 

Location:Level:Genotype 2 194567 97283 21.987 1.04E-09 *** 

Residuals               342 1513207 4425                        
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Table 3.2 ANOVA for grain yield (Center-wise effect) 

Location  Effect            DFn    DFd         F          p  `p<.05`       ges 

1 Bijapur   Genotype        1 348 2349 8.17E-15 *      0.871 

2 Bijapur   Level           1 348 291 8.54e- 4 *      0.455 

3 Bijapur   Genotype:Level  1 348 40.2 7.18e- 1 *      0.104 

4 Dharwad   Genotype        1 348 1.41 2.35e- 1 NS 0.004 

5 Dharwad   Level           1 348 0.131 7.18E-01 NS 0.000 

6 Dharwad   Genotype:Level  1 348 4.17 4.20E-02 *      0.012 

7 Solapur   Genotype        1 348 3.74 5.40e- 2  NS 0.011 

8 Solapur   Level           1 348 1.63 2.03E-01 NS 0.005 

9 Solapur   Genotype:Level  1 348 2.14 1.44e- 1  NS 0.006 
 

Table 3.3 ANOVA for grain yield (Genotype-wise effect) 

Location  Genotype  Variable Level 1 Level 2  p.adj  p.adj.signif 

1 Bijapur   CSV29R    Row_GrainYield PROT    UNPROT  9.87E-04  ****         

2 Bijapur   Swarna    Row_GrainYield PROT    UNPROT  3.36E-01  ****         

3 Dharwad   CSV29R    Row_GrainYield PROT    UNPROT  9.02e- 2 NS 

4 Dharwad   Swarna    Row_GrainYield PROT    UNPROT  2.36e- 1 NS 

5 Solapur   CSV29R    Row_GrainYield PROT    UNPROT  5.35e- 2 NS 

6 Solapur   Swarna    Row_GrainYield PROT    UNPROT  8.94e- 1 NS 
 
 
 
 



        
       ………………………....................................................………….All India Coordinated Research Project on Sorghum, Hyderabad 
 

 
4-Sorghum-Entomology-Rabi-agm21           Page 25 of 29 

 
Fig 3.1 

 
Fig 3.2 

 
Fig 3.3 

 
Fig 3.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



        
       ………………………....................................................………….All India Coordinated Research Project on Sorghum, Hyderabad 
 

 
4-Sorghum-Entomology-Rabi-agm21           Page 26 of 29 

ANNEXURES-:  Relevant information on publications, trials conducted, hot spots etc 
 
 
Annexure 1: List of Publications (2020 – 21) 
 
1. International papers:                
  
Pallavi N Bande, UK Kadam, Radhika S Wasu and RK Waykule.  2020. Evaluation different pest management components 

against major pests of rabi sorghum. International Journal of Chemical Studies. 9(1):161-165. 
 
Pummy Kumari, Satyawan Arya, SuManthani,Vinod kumar, Bajrang Lal Sharma and  Dalbir  Singh Phogat. 2020 “Assessment 

of Quality biomass production potential of Forage Sorghum hybrid in Semi Arid condition of Haryana.”International 
Journal of Chemical Studies, 8(4), 1248-1252 (NAAS rating 5.53) 

 
Cheema H K, Jindal J and Suri K S. 2020. Key interventions for management of fall armyworm in maize in Punjab. Progressive 

Farming, 56(3): 24-25 
 
 
2. National papers       
   
PS Yewale, UK Kadam and Dalvi US. 2020.Evaluation of bio-chemical constituents in green gram associated with resistance 

to Callosobruchu  maculatus during storage. Journal of Pharmacognosy and Phytochemistry,  9(5): 2145-2148. 
Aher, S.D. Ilyas, MD. and Dake, R.B. (2021) Bio Efficacy of Different Insecticides against Sorghum Stem Borer Dead Heart . 

Journal of Entomology and Zoology Studies. (Paper accepted )  
 
Bajrang Lal Sharma, Yadav S.S.,Phogat D.S. and G. Shyam Prasad 2020 " Identification of              Resistant genotypes of 

Sorghum to Shoot Fly [ Atherigona soccata (Rondanii)] and Spoted Stem Borer [Chilo partellus (Swinhoe)] Forage 
Res., 46 (3) : pp. 280-283 (2020) (NAAS  Rating 4.48) 

Ashish V Bisen, VU Sonalkar, BV Naikwadi and Kundan Bhure.2020. Management of major sucking pests in okra, Abelmoschus 
esculentus using different management modules, Journal of Entomology and Zoology Studies, 8(4): 1714-1722 

 
Ashish V Bisen, VU Sonalkar, BV Naikwadi and Kundan Bhure.2020. Population dynamics of major insect pests and its natural 

enemies in okra cv. Akola Bahar in relation to weather parameters, Journal of Entomology and Zoology Studies, 8(4): 
1944-1948 

 
Kumbhar S S AND Sonalkar, V U.2020. Chlorophyll and brix in sweet sorghum genotypes and their correlation with stem borer 

Chilo partellus damage, Indian Journal of Entomology 82(3): 528-531 
 
Gulhane, AR,  R.B. Ghorade, V.V. Kalpande S.B. Thavari I.K. Das C. Aruna, V.U. Sonalkar G.V. Thakare. 2020. Promising grain 

mold resistance genotypes of kharif sorghum in NGN, Multilogic in Science 
 
 
Book chapters 
 
Ghorade. R.B, G.V.Thakare, V.V.Kalpande,  V.U.Sonalkar, A.R.Gulhane.2020. Production techniques of millets and its 

importance in Diet, PDKV publication, October 26, 2020 
 
Ghorade. R.B, G.V.Thakare, V.V.Kalpande,  V.U.Sonalkar, A.R.Gulhane.2020. Accomplishment in Sorghum Research, PDKV 

publication, October 26, 2020. 
 
Popular articles : 
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Jindal J, Cheema H K and Suri K S.2020. Makki te fall armyworm keere di safal roktham kivein kariye, Changi Kheti, March 
56(3): 22-23 

 
Jindal J, Cheema H K and Suri K S.2020. Makki te fall armyworm keere di safal roktham kivein kariye, Punjab Times newspaper, 

1 May 2020 
 
Jindal J, Cheema H K and Chhuneja P K.2020. Makki di fasal nu fall armyworm keere to bachao , Ajit Jalandhar newspaper, 25 

June 2020. 
 
Bajrang Lal Sharma,  Ritu Bhall and  Naresh Kumar 2021 "Chane Ki Phasal Me Keet Prabhandhan" Kheti Duniya Magzine Jan. 

16, 2021 Pp 11 
 
Bajrang Lal Sharma,   Anil and Ritu Bhall  2021 " Chane me Fali Chhedak Keet Prabhandhan" Haryan Kheti 54 (3) March, 2021 

Pp 7. 
Sravanthi K, Maheshwaramma S,  Ramesh S , Sameer Kumar C V, and Avil Kumar K.2020. Sajja mariyu ragi saguku melaina 

yajamanya paddathulu , Vyvasayam, 6(5):14-15 
 
Maheshwaramma S, sravanthi K, Ramesh S , Sameer Kumar C V, and Avil Kumar K.2020. Vanakalamulo Saagu Chesukotagga 

jonna rakaalu-Gunaganalu, Vyvasayam, 6(5):14-15 
 
Maheshwaramma S, sravanthi K, Ramesh S , Sameer Kumar C V, and Avil Kumar K. 2020. chirudanyala pramukyatha 

viniyogamulo kaligae labalu, Vyvasayam, 6(3):16 
 
Maheshwaramma S, sravanthi K, Ramesh S , Sameer Kumar C V, and Avil Kumar K.2020. Jonna panta kotha nilivalu 

chepattamila,  Vyvasayam, 6(2):18-19. 
 
Ramesh S Maheshwaramma S, Sravanthi K, Sameer Kumar C V, and Avil Kumar K. Vesavi. 2020. Sajja sagulo melukuvalu, 

Vyvasayam, 6(1)15:jan-2020 
 
 Ramesh S Maheshwaramma S, sravanthi K, Sameer Kumar C V, and Avil Kumar K .2020. Rabi jonnalo Sasyarakshana, 

Vyvasayam, 6(1)14:, jan-2020 
 
Radio talks    
  
Cheema, HK. 2020. Makki di fasal nu fall armyworm to kivein bachaiye, Posted on 25.6.2020 in Jagbani Khetibadi facebook 

page  
 
Students guided:  
   
UK Kadam. 2020.  Management of major insect pests in rabi sorghum [Sorghum bicolor (L.) Moench] 
 
Ritu Bhall,  BL Sharma, Population dynamics and management of sorghum shoot fly (Atherigona soccata Ronadi) 
 
Vrushabh Anantrao Padar, UV Sonalkar . 2020. Management of sorghum shoot fly, Atherigona soccata through botanicals for 

sorghum shoot fly, Atherigona soccata management 
 
Sidheshwar. Babarao. Rathod, UV Sonalkar. 2021. Management of shoot fly (Atherigona soccata) on kharif sorghum 
 
 
Awards/recognitions: 
 
V.U. Sonalkar, R.B. Ghorade, G. V. Thakare V. V.Kalpande, P. S. Kamble A. R. Gulhane, A.R. Bhuyar, S. P. Chikte. 2021. 

Sweet sorghum hybrid and varietal line’s reaction to shoot fly in kharif 2019, National e-Conference on “Agricultural 
Education, Innovation and Livelihood: Indian Scenario in 2050 
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Annexure 2: List of collaborators from AICSIP centre 
 
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 +919481982960 bijapur@millets.res.in 
3 Dr. Mohd Ilyas  VNMAU, Parbhani parbhani@millets.res.in +919423901924 
4 Dr.  V.U. Sonalkar DPDKV, Akola akola@millets.res.in +919422169922 
5 Dr UK Kadam MPKV, Rahuri rahuri@millets.in +917588604246 
6 Dr KK Sharma CRS, Solapur, IIMR solapur@millets.res.in +919075374122 

 
 
Annexure 3: Entomology trials data-Compliance report 
 
S No Centre No of trials 

allotted 
Trials 
sown 

Date Sown Data received 
in time 

Trials 
vitiated 

1 Akola 1 1 15.10.2020 Y Nil 
2 Bijapur 7 7 05.10.2020 Y Nil 
3 Dharwad 7 7 12.12.2020 Y Nil 
4 Parbhani 7 7 02.10.2020 Y Nil 
5 Rahuri 6 6 18.10.2020 Y Nil 
6 Solapur 7 7 21.9.2020 Y Nil 
 
 
Annexure 4: Hot spots locations for key pests 
 

Centre (Hot spot) Key pests 
Kovilpatti Stem borer, midge 
Dharwad Shoot fly, stem borer, midge 
Bijapur Aphids, shoot bug 
Parbhani Shoot fly, Stem borer, shoot bug, Aphid 
Rahuri Shoot fly, aphids, shoot bugs 
Tandur Shoot fly, stem borer 
Solapur Shoot fly, stem borer, aphids, shoot bugs 
Hyderabad Shoot fly, Stem borer, aphids, shoot bugs 

mailto:bijapur@millets.res.in�
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Annexure 5: List of AICSIP Entomology Trials and Nurseries, Rabi 2019-20  
 

Trial 
No 

Name of Trial 

En
t   Re
p   

Plot size 
(row x m) 

Centers   

   Akol Bija Dhar Rahu Parb Sola Total 
I. Evaluation of regular/on-going AICSIP trials for key pest resistance 

1 IAVHT-DS 35 3 2r x 2 m − √ √ √ √ √ 5 
2 AVHT-SS 24 3 2r x 2 m − √ √ √ √ √ 5 
3 IVHT-SS 34 3 2r x 2 m − √ √ √ √ √ 5 
II. Interdisciplinary program on basic & strategic research for multi-pest resistance 
5 APSHN 31 3 2r x 2 m − √ √ √ √ √ 5 

 
6 SPN 28 3 2r x 2 m √ √ √ √ √ √ 6 
III. Validation  of IPM module 
7 IPM for Fall Army worm       − √ √ − √ − 3 
8 Estimation of avoidable loss in sorghum  √ √ √ √ √ 5 
IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreak 
6 Pest survey in farmer’s field      √ √ √ √ √ 5 

 
 
Annexure 6: 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 
4 Shoot fly Eggs /5P at 14 DAE SF-EGG/5P 
5 Shootfly Deadhearts (%)-21DAE SF-DH%21D 
6 Shootfly Deadhearts (%)-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) FAW% 
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