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Executive summary 
 
Introduction: In AICRIP on Sorghum Entomology program, a total 64 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, Parbhani and Solapur along with respective resistant, susceptible, commercial check(released varieties, 
hybrids) and Land race (M 35-1). For shoot fly evaluation the entries were evaluated under artificial condition by 
placing fish meal for shoot fly attractions, whereas, the lines for stem borer, aphids and others were evaluated under 
natural conditions.  
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 (13.0% DH), stem 
borer (4.5%), aphid (3.0 score), shoot bug (2.5 score). There was 17.0 % damage to plants by fall army worm which is 
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emerging pest.  In Maharashtra (Parbhani, Rahuri) the shoot fly damage was low (8.5% DH), high stem borer 
incidence (12.0%), low aphid score (2.0), low shoot bug damage (2.5). There was 2.0 % 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 15.5 – 44.0% 
deadhearts, the overall mean was 24.4 % deadhearts.  Location wise shoot fly infestation was lowest at Solapur 
(15.5%), Dharwad (17.3%), Bijapur (22.7%), Akola (33.8%), followed by Parbhani (24.2%) and highest at Rahuri (44.0 
%), when evaluated under artificial conditions.  
Initial and Advance Hybrid Trial for deep soil (IAHT-DS): The mean shoot fly deadhearts were 25.0 % DH with a range 
of 10.6 – 56.7 %. The entries SPV 2643, SPV 2641, SPV 2644, SPV 2651, SPV 2635 and SPV 2636 were on par to 
the resistant check (IS 18551). 
Initial and Advance Varietal Trial for deep soil (IAVT-DS: The mean shoot fly deadhearts were 25.8 % DH with a range 
of 9.6 – 53.5 %. The entries SPV 2654, SPV 2663, SPH 1902 and SPV 2653 were on par with IS 18551(RC). 
Shoot Pest Nursery (SPN): The mean shoot fly deadhearts were 22.4 % DH with a range of 3.3 – 58.3 %. The entries 
RSV 2115, SPV 2221 and RSV 1988 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 4.7 – 27.2% 
deadhearts, the overall mean was 10.4 % DH.  Location wise shoot fly infestation was lowest at Rahuri (6.1% DH) 
followed Bijapur (8.6% DH), Parbhani (9.7%), Solapur (20.1 %DH), Dharwad (12.2 % DH) when evaluated under 
natural conditions.  
Initial and Advance Hybrid Trial for deep soil (IAVHT-DS): Deadhearts due to stem borer ranged from 4.2 – 19.8 % 
with an average of 11.2 % DH. None of the entries were on par with resistant check (IS 2205). 
Initial and Advance Hybrid Trial for shallow soil (IAVHT-SS: Across the locations, deadhearts due to stem borer 
ranged from 3.9 – 22.7 % with an average of 9.9 % DH. The entries SPV 2653 and SPV 2655 were on par with 
resistant check (IS 2205). 
Shoot Pest Nursery (SPN):  Deadhearts due to stem borer ranged from 9.4 – 33.7 % with an average of 19.8 % DH. 
The entries RSV 1988, SLV 169, RSV 2299, AKSV 282R, RSV 2289, RSV 2260, RSV 1885  were on par with 
resistant check (IS 2205). 
Sugarcane aphids (Rhophalosiphum maidis): 
Aphid and shoot bug Nursery (APSHN):  The damage by aphid was recorded at Bijapur, Parbhani, Rahuri, Solapur 
and Hyderabad on a scale of 1 -9. The damage score was highest at Rahuri (5.4), Solapur (3.3) Parbhani (4.2) and 
Bijapur (1.2). The aphid damage across locations ranged from 2.6 – 6.2, the overall mean score was 3.8.  Across the 
locations the entries KR 191, M 35-1, ICSV 93046, RSV 2121, BRJ 67, RSV  1959 and SLV 182  were on par with 
TAM 428(RC) with damage score below 3.3. 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Bijapur and Solapur. The damage 
ranged from 1.0 – 3.3 on 1 – 9 scale. The mean shoot bug damage score was 1.7. Low shoot bug damage score was 
observed in   RSV 1885, SLB 81 and ICSV 93046. 
Management of shoot pests in sorghum through eco-friendly approaches:  
Rahuri: Furrow application of Carbofuran 3 g @ 20kg/ha + Whorl application of Carbofuran 3g @ 8kg/ha at 35 DAE 
and spray of Dimethoate 30 EC at 60 DAE) was best followed Seed treatment with Imidacloprid @ 3 g a.i./kg seed 
+Spray of Bt@20ml/10 lit of water at 35DAE + Lecanicillium lecanii @5g/lit   and they were on par with each other. 
Dharwad: Insecticides were evaluation along with use of Calcium chloride seed soaking. Application of Clothianidin 50 
%WG @ 2 g/lt + 2% CaCl2  resulted in  higher yield (18.38 kg/plot)  which was on par with Dinotofuron 20%SG @ 1 
g/lt + 2% CaCl2

• New Germplasm accessions need to be evaluated at hot spot locations to identify improved sources for major 
pests. 

   (17.50 Kg/plot) and significantly higher than control. 
 
Future work plan Rabi 2019-20: 

• Biopesticides/new molecules: Evaluating of bio-pesticides and new molecules may be taken up against major 
pest. 
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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 Haveri (Banakapura, Kunimellalli, Hosarith, Halagi), Gadag 

(Surangi, Lakshmeshwara), Belguam (Bailhangali, Yeragati, Hanumapura, Gudasa, Hukkeri) districts. The 
crop was sown with cultivars like JK hybrid, M 35-1 during. The incidence of shoot fly was low (1.57%), stem 
borer (2.31%).  Low to moderate incidence of fall army worm was reported to the tune of 16.3% plant 
damage. 
In Bijapur center, 20 fields from Vijaypur in Bijapur district were monitored. Mostly, M-35-1 and CSV 29R 
was grown as a sole crop and as intercrop with sunflower, Bengal gram and safflower. The planting was 
done during 29.9.18 to 14.10.2018. The shoot fly incidence was moderate 24.10 %; stem borer was up to 
6.55%. Aphid damage was rated at 2.52 while Shoot bug damage score was 2.48. Low to moderate 
incidence of fall army worm was reported to the tune of 17.64% plant damage.  Natural parasitism 
particularly, Coccinellids were observed up to 20% in some of farmer’s field 

b. Maharashtra: In western Maharashtra, twenty locations were surveyed in Rahuri (Tambhere) and Newera 
(Lohagoan, Chindore, More, Isak and Tahanagar). Phule Vasudha and Phule Suchitrai were grown as a sole 
crop during September-October. Overall incidence of shoot fly was high 9 - 19% DH with a mean of 14.0 % 
when crop was planted in the first fortnight of September. In Marathwada region, total 13 locations in Beed 
Osmanabad, Parbhani and Latur district were surveyed for pest incidences in Rabi sorghum. Most of the 
famers have sown Local, Dagadi.  The incidence of shoot fly was low (2-20 %) with an average of 6.85%. 
The deadhearts due to stem borer was recorded up to 1.5 %. The infestation of shoot bug was low (< 5%). 
Aphid score were recorded up to 2.0 score. Low incidence of fall army worm was reported as plant damage 
score it ranged from 0 -2. 

 
Table :  Promising entries with less susceptibility to key pests of grain sorghum in different AICSIP trials- 

Rabi 2017-18 (Locations: 6) 
Trial Shoot fly 

(<40% DH) 
Stem borer 
(<10% DH) 

S. aphids 
(< 3.0 rating) 

Shoot bug 
(< 2.0 rating) 

IAVHT-DS SPV 2643, SPV 2641,  
SPV 2644, SPV  2651,  
SPV  2635, SPV 2636 

 
- 

 
- 

 
- 

IAVHT-SS SPV 2654, SPV 2663,  
SPH 1902, SPV 2653 

SPV 2653, SPV 2655 - SPV 2655, SPV 2660 

AICSIP-SPN RSV 2115, SPV 2221,  
RSV 1988 

RSV 1988, SLV 169, 
RSV 2299, AKSV 
282R, RSV 2289, RSV 
2260, RSV 1885 

 
- 

 
- 

APSHN  
- 

 
- 

KR 191, M 35-1, ICSV 
93046, RSV 2121,  
BRJ 67 RSV  1959,  
SLV 182 

RSV 1885, SLB  81 

 
II. Evaluation of grain sorghum experimental varieties and hybrids for resistance to key pests 

on different type of soils 
Trial 1: Initial and Advance Hybrid Trial for deep soil (IAVHT-DS) (Loc: 5) 
Total entries: 35  Experimental hybrids: 03  Experimental varieties: 19 
Commercial checks: 04 (CSH 15R,  CSH 13, CSV 22, CSV 29R) 
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: 02 (Swarna, Hathi Kunta, SSV 84)  Land race: 01, M 35-1 
Locations:  06 (Bijapur, Dharwad, 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 six 
locations (Bijapur, Dharwad, Parbhani, Rahuri and Solapur). At Bijapur the mean infestation was low 22.5 % DH), 
and the test entries SPV 2646, SPV 2638, SPV 2691, SPV 2643, SPV 2644, SPV 2649 and SPV 2647 were 
statistically on par with resistant check IS 18551 (RC). At Dharwad the infestation was moderate (18.7% DH), 
and the entries SPV 2640, SPV 2636, SPV 2643, SPV 2648, SPV 2641, SPV 2635, SPV 2644, SPH 1931 and 
SPH 1869 were statistically on par with IS 18551 (RC). At Parbhani the infestation was moderate (21.3% DH) 
and the test entries SPH 1869, SPH 1931 and SPV 2643 were on par with resistant check At Rahuri the 
infestation was severe (48.4 % DH), the entries SPV 2639, SPV 2641, SPV 2635, SPV 2640, SPV 2642, SPH 
1869,  SPV 2636, SPV  2643, SPV  2649, SPH 1897, SPV  2651 and SPV 2644 were on par with IS 18551(RC) 
The shoot fly infestation was low at Solapur (14.2% DH) and the entries SPH 1897, SPV 2636, SPV 2641, SPV 
2642, SPV 2643, SPV 2644, SPV 2649, SPV 2651 and SPV were on par with resistant check.  
Across the locations, the mean shoot fly deadhearts were 25.0 % DH with a range of 10.6 – 56.7 %. The entries 
SPV 2643, SPV 2641, SPV 2644, SPV 2651, SPV 2635 and SPV 2636 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, Parbhani and Rahuri. The CV % was high at Dharwad and Solapur (> 25%). Shoot fly oviposition was 
heavy at Parbhani (14.1eggs/ 5plants), followed by Bijapur (11.1 eggs/ 5 plants) and Rahuri (3.6) Overall across 
the locations oviposition ranges from 6.7 to 15.7 eggs/5 plants. The lowest oviposition was recorded in IS 2205 
(6.0 eggs/ 5 plants) and IS 18551 (6.7 eggs/ 5 plants). The genotypes SPH 1863, SPH 1899, SPH 1864, SPH 
1897 and SPH 1898 were on par with IS 18551, resistant check (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), 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 Bijapur 4.2 % DH), Rahuri (5.0% DH), and Parbhani (6.0 % DH). The 
infestation was moderate at Dharwad (9.7% DH) and Solapur (19.8 % DH). 
At Bijapur the entries SPV 2562, SPV 2641, SPV 2468, SPH 1931 and SPH 1897: Dharwad (SPV 2649, SPV 
2652 and SPV 2648; Solapur (SPV 2639, SPV 2642, SPV 2646, SPV 2468 and SPH 1931 were on par with 
resistant check (IS 2205). Across the locations, deadhearts due to stem borer ranged from 4.2 – 19.8 % with an 
average of 11.2 % DH. None of the entries were on par with resistant check (IS 2205) (Table 1.2). The data from 
Parbhani and Rahuri were not considered due to high CV%. 
The data on injury rating (1-9) was recorded at Dharwad & Solapur. The mean leaf injury due to borer was 1.2 at 
Dharwad & 2.7 at Solapur. Across locations the damage ranged from 1.0 – 3.0, the mean being 1.9. (Table 1.2).   
The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Parbhani and Solapur. 
The data recorded high CV (>25 %) at all centers. Across the locations the stem tunneling ranged from 3.4 – 
14.8 % with mean of 8.8 % (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 1.6 - 3.4 with mean score of 2.6. The entries IS 18551 and IS 2205 recorded lowest 
glossiness score of 1.7 (Table 1.5).  
Seedling vigour:  The data was recorded at Bijapur, Dharwad, Parbhani and Rahuri. Across the locations the 
mean score ranged from 2.0 - 3.2 with mean score of 2.6. The entries IS 18551 and IS 2205 recorded lowest 
score of 2.0 and 2.2 respectively (Table 1.5).  
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Dharwad, Parbhani, 
and Rahuri on a scale of 1 -9. The damage score was highest at Rahuri (5.5) followed by  Parbhani (5.0) 
followed by Rahuri (5.3), Dharwad (4.1) and Bijapur (1.7). The aphid damage across locations ranged from 2.1 – 
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6.4, the overall mean score was 4.9. None of the test entries were comparable to resistant check, TAM 428 
which recorded lowest damage score (2.1). 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was recorded at Bijapur (1.4) and Solapur (3.7) 
but the data from, Solapur had high CV %. At Bijapur the damage score ranged from 1.0 – 4.3 on 1 – 9 scale 
indicating moderate infestation (Table 1.2). 
Days to 50 % flowering: Days to 50% flowering were recorded at Parbhani, Rahuri and Solapur. Across the 
locations the data was significant at 5% level. Overall, the trial mean was 80.5 days with a range of 71.5 to 86.0 
days. Entries SPV 2635 (71.5 days) was earliest to flower while SPV 2647 flowered late (86.0 days) (Table 1.3). 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. 
The entry SPV 2468 was tallest (217.2 cm) while TAM 428 was shortest (8 cm) (Table 1.5). 
Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded at Bijapur, Dharwad, 
Parbhani, Rahuri and Solapur. The highest grain yield was recorded in SPV 2643 (273.8 g/plot) (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 16.0 to 26.7 plants plot -1 with an average of 23.3 plants plot -1

Trial 2: Initial and Advance Varietal Trial for deep soil (IAVHT-SS) (Loc: 5) 

 indicating optimum plant stand 
(Table 1.3). 
 

Total entries: 29   
Experimental hybrids: 2   
Experimental varieties: 13 
Released varieties: 02 (CSV 26,Phule Maulee, P Anuradha) 
Released Hybrids: 02 (CSH 15R, CSH 13) 
Local check: 01 (Bijapur- M 35-1; Dharwad- SPV 2217; Parbhani- Parbhani Moti; Rahuri- P  Vasudha; Solapur- M 35-1 

Resistant checks: 4(IS 18551, IS 2205, TAM 428, Y 75) 
Susceptible check: 3 (Swarna, Hathi Kunta, SSV 84) 
Land race: M 35-1 
Locations:  5 (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). At Bijapur the mean infestation was moderate (26.8 
% DH), the test entries SPV 2653, SPV 2658, SPV 2663, SPV 2562, SPV 2654 and SPV 2659 were statistically 
on par with resistant check IS 18551 (RC). At Dharwad the infestation was 15.80% DH and the entries SPV 
2655, SPV 2661 and SPV 2663 were statistically on par with IS 18551 (RC). At Parbhani the infestation was 
moderate (26.4 % DH) and the entry SPV 2659 was on par with IS 18551 (RC. At Rahuri the infestation was 
severe (44.3 % DH), the entries SPV 2654, SPH 1902, SPV 2662, SPV 2653, SPV 2659 and SPV 2663 were on 
par with IS 18551(RC). The shoot fly infestation was low at Solapur (16.6 % DH) and the entries SPV 2654, SPV 
2562, SPH 1902, SPV 2663, SPV 2664, SPV 2662, SPV 2653, SPV 2660, SPV 2658, SPV 2657 and SPV 2656 
were on par with IS 18551(RC). 
Across the locations, the mean shoot fly deadhearts were 25.8 % DH with a range of 9.6 – 53.5 %. The entries 
SPV 2654, SPV 2663, SPH 1902 and SPV 2653 were on par with IS 18551(RC) (Table 2.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Bijapur, 
Dharwad, Parbhani Rahuri and Solapur. The CV % was high at Rahuri and Solapur (> 25%) with low oviposition. 
Shoot fly oviposition was heavy at Parbhani (17.3 eggs/ 5plants), followed by Bijapur (12.3 eggs/ 5 plants), 
Dharwad (6.8 eggs/ 5 plants), At Rahuri the oviposition was (2.9 eggs/5plants and 2.5 eggs/5 plants at Solapur.   
Overall across the locations oviposition ranges from 6.9 to 18.7 eggs/5 plants. The lowest oviposition was 
recorded in IS 18551 (6.9 eggs/ 5 plants). Most of the test entries were on par with IS 18551 (RC). (Table 2.1). 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
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The data on deadhearts at 45 DAE due to stem borer was recorded at Bijapur, Dharwad, Parbhani, and Rahuri.  
The borer infestation was low at Bijapur (2.9 % DH), Dharwad (6.1 % DH), Parbhani (6.1 % DH) and Solapur 
(20.6% DH). The data from Parbhani was not considered due to high CV. At Bijapur the entries SPV 2660, SPV 
2653, SPH 1903; Dharwad (SPV, 2562, SPV 2663, SPV 2653, SPV 2655, SPV 2658, SPV 2659); Solapur (SPH 
1903,  SPV 2654, SPH 1902, SPV 2663, SPV 2656, SPV 2562, SPV 2662 and SPV 2655) were on par with 
resistant check (IS 2205).   
Across the locations, deadhearts due to stem borer ranged from 3.9 – 22.7 % with an average of 9.9 % DH. The 
entries SPV 2653 and SPV 2655 were on par with resistant check (IS 2205) (Table 2.2). 
The data on injury rating (1-9) was recorded at Solapur. Across locations the damage ranged from 1.0 – 4.7, the 
mean being 3.7.  All the entries except SPV 2655, SPV 2661, SPV 2662 and SPV 2663 were  on par with IS 
2205(RC) (Table 1.2).   
The data on stem tunneling (%) due to borer was recorded at Dharwad Parbhani and Solapur. Across the 
locations the stem tunneling ranged from 3.8 – 18.6 % with mean of 8.4 %.  At all centers CV was 3xceptionally 
high (Table 2.2). 
Morphological traits: 
Seedling glossiness:  The data was recorded at Bijapur, Dharwad, Parbhani and Rahuri. Across the locations 
the mean score ranged from 1.2 - 3.9 with mean score of 2.5. The entries IS 18551 and IS 2205 recorded lowest 
score of 1.2 while the entry Swarna recorded highest score (3.9) indicating susceptibility to shoot fly (Table 2.5).  
Seedling vigour:  The data was recorded at Bijapur, Dharwad, Parbhani and Rahuri. Across the locations the 
scores ranged from 1.8 – 4.1 with mean 2.5. The entries IS 18551 and IS 2205 recorded lowest score of 2.1 and 
1.8, respectively, while the entries Swarna, recorded high score (4.1) indicating susceptibility (Table 2.5). 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani and Rahuri 
on a scale of 1 -9. The damage score was highest at Rahuri (5.7) followed Parbhani (5.3) and Bijapur (1.2). The 
aphid damage across locations ranged from 3.1 – 5.0, the overall mean score was 4.0.  All the test entries were 
on par with resistant check, TAM 428 which recorded lowest damage score (3.1). 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was recorded at Bijapur and Solapur. The data 
from Solapur had high CV%. At Bijapur damage ranged from 1.0 – 2.3 on 1 – 9 scale indicating low infestation. 
The mean damage score was 2.9. The entries SPV 2655 and SPV 2660 were on par with resistant check (Y 75) 
(Table 2.4). 
Fall army worm (Spodoptera frugiperda): The damage due to FAW was recorded from Parbhani and 
Dharwad. At Parbhani the per cent plants attacked was recorded. The damage ranged from 1.3 – 14.5% with 
mean damage of 5.1 %. At Dharwad damage ranged from 1.0 – 6.3 on 1 – 9 scale indicating severe infestation. 
The mean damage score was 1.4 (Table 2.4). 
Days to 50 % flowering: Days to 50% flowering were recorded at Bijapur, Dharwad, Parbhani, Rahuri and 
Solapur. Across the locations the data was significant at 5% level. Overall, the trial mean was 78.2 days with a 
range of 70.1 to 86.0 days. Y 75 was earliest to flower (70.1 days) (Table 2.3). 
Plant height (cm): The data on plant height was recorded at Bijapur, Dharwad, Parbhani, Rahuri and Solapur. 
The entry SPV 2659 was tallest (197.0 cm) while TAM 428 was shortest (93.5 cm) (Table 2.4). 
Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded at Bijapur, Dharwad, 
Parbhani, Rahuri and Solapur. The highest grain yield was recorded in SPV 2664 (207.4 g/plot) (Table 2.3). 
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. Across the locations, the data on plant stand was significant 
and ranged from 18.3 - 25.7 plants plot -1 with an average of 22.8 plants plot -1

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

 indicating optimum plant stand 
(Table 2.3). 
 

Total entries: 34   
Selected lines: 26   
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Resistant checks: 04 (IS 18551, IS 2205, TAM 428, Y 75) 
Susceptible check: 03 (Swarna, Hathi Kunta, SSV 84)   
Land race: 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). At Akola the mean infestation was moderate (33.8 
% DH), the entries RSV 2289, AKSV282R, RSV 1410, SLV 169, RSV 2224, SPV 2221AND SPV 2225 were 
statistically on par with resistant check IS 18551 (RC). The mean infestation was low at Bijapur (18.7 % DH) and 
the entries RSV 2224, RSV 2260, RSV 2299, AKSV 155R, RSV 2115, SLV 142, RSV 2310, RSV 2289, AKSH 
756R, SLV 94 and RSV 1410 were statistically on par with resistant check IS 18551 (RC). At Dharwad the 
infestation was low (17.4% DH) and the entries SPV 2225, AKSV 155R, RSV 2289, RSV 2299, RSV 2025, RSV 
2115, RSV 2310 and SLV 142 was statistically on par with IS 18551 (RC).  Moderate infestation was observed at 
Parbhani (24.9 % DH) and the entries SPV 2221, RSV 2124, RSV 1885, RSV 2115, RSV 2299, SLV 142, RSV 
2025, AKSV 282R, RSV 1410, RSV 1687, AKSH 756R, AKSH 760 R and RSV 1988 were on par with IS 18551 
(RC). At Rahuri the infestation was severe (39.4 % DH) and the RSV 1410, RSV 1687, RSV 2115, SPV 2231, 
RSV 1885 and RSV 2025 were on par with IS 18551(RC). The shoot fly infestation was lowest at Solapur (15.7 
% DH) and the entries SPV 2221, RSV 1885, SLV 169, RSV 2299, RSV 2260, RSV 2224, RSV 2025, RSV 1988 
and AKSV 155R had low infestation. 
Across the locations, the mean shoot fly deadhearts were 22.4 % DH with a range of 3.3 – 58.3 %. The entries 
RSV 2115, SPV 2221 and RSV 1988 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, Rahuri and Solapur. The CV % was high at Dharwad, Rahuri and Solapur (> 25%). Shoot fly 
oviposition was maximum at Parbhani (16.5 eggs/ 5plants), followed by Dharwad (8.5 eggs/ 5 plants), Bijapur 
(8.1 eggs/ 5 plants). The oviposition was low at Solapur (2.8 eggs/5plants) and Rahuri (3.5 eggs/5plants). Overall 
across the locations oviposition ranges from 6.9 to 20.0 eggs/5 plants. Most of the test entries were on par with 
IS 18551 (RC). The test entries RSV 1410, RSV 2115 and SPV 2221 recorded low oviposition (Table 3.1). 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Bijapur, Dharwad, Parbhani, and 
Rahuri.  The borer infestation was low at severe at Solapur (20.8 % DH), Akola (18.7 % DH), Dharwad (15.5 % 
DH), low at Parbhani (7.3 % DH), Rahuri (5.9% DH) and Bijapur (3.8 % DH),  
At Akola the entries RSV 2289, RSV 2299, RSV 2310; Solapur (RSV 1988, AKSV 282R, RSV 2260, AKSV 
377R, RSV 2224, RSV 1885) were on par with resistant check (IS 2205).  Across the locations, deadhearts due 
to stem borer ranged from 9.4 – 33.7 % with an average of 19.8 % DH. The entries RSV 1988, SLV 169, RSV 
2299, AKSV 282R, RSV 2289, RSV 2260, RSV 1885 were on par with resistant check (IS 2205) (Table 3.2). 
 The data on stem tunneling (%) due to borer was recorded during harvest at, Dharwad, Parbhani and Solapur. 
The data recorded high CV (>25 %) at all the centers except Akola. Across the locations the stem tunneling 
ranged from 3.7 – 25.5 % with mean of 8.9 % (Table 3.2). 
 
The data on stem borer leaf injury due to borer was recorded during harvest at Akola, Rahuri and Solapur. The 
data recorded high CV (>25 %) at all the centers except Akola. Across the locations the damage rating ranged 
from 1.0 – 3.0 with mean of 1.8 (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 Akola, Bijapur, Dharwad, Kovilpatti, Parbhani and Rahuri. 
Across the locations the mean score ranged from 1.4 – 3.6 with mean score of 2.6. The entries IS 18551 and IS 
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2205 recorded lowest score of 1.7 and 2.3 while the entry Swarna recorded highest score (3.6) indicating 
susceptibility to shoot fly (Table 3.5).  
Seedling vigour:  The data was recorded at Akola, Bijapur, Dharwad, Kovilpatti, Parbhani and Rahuri. Across 
the locations the scores ranged from 1.8 – 3.6 with mean 2.6. The entries IS 18551 and IS 2205 recorded lowest 
score of 1.8, while the entries Swarna, recorded high score (3.6) indicating susceptibility (Table 3.5). 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Dharwad, Parbhani, 
Rahuri and Solapur on a scale of 1 -9. The damage score was highest at Rahuri (5.7) followed by Parbhani (5.1), 
Bijapur (4.6), Solapur (4.2) and Dharwad (3.8) and Bijapur (1.4). The aphid damage across locations ranged from 
2.5 – 6.0, the overall mean score was 4.1.  The entries recorded moderate damage score ranging from 3.07 – 
7.0. None of the test entries were on par to resistant check (TAM 428). However, SPV 2221, RSV 2260 recorded 
lowest damage score (3.5) (Table 3.4) 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Bijapur and Solapur. The 
damage ranged from 1.0 – 4.2 on 1 – 9 scale, indicating moderate infestation. The mean head bug damage 
score was 2.4. Lowest damage (4.67) was observed in SLV 94 (Table 3.3). 
Fall army worm (FAW, Spodoptera frugiperda): Moderate infestation of FAW was observed at Dharwad as 
damage score (1-9). The score ranged from 1.0 – 2.3 with mean damage rating of 1.6. There was no difference 
between entries for FAW damage.  At Parbhani FAW damage was assessed as per cent plants damaged. It 
ranged from 0 – 21.4% the mean damage was 6.7 %. The entries IS 2205, IS 18551, SLV 142, SLV 169, AKSH 
756R, RSV 1687, RSV 1885, RSV 2310, SPV 2225 recorded less than 5 % damage. 
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 80.0 days with a 
range of 73.4 to 85.6 days. The entries AKSH 760R (73.4 days) was earliest to flower while SPV 2225 flowered 
late (85.6 days) (Table 3.3). 
Plant height (cm): The data on plant height was recorded at Akola, Bijapur, Dharwad, Parbhani, Solapur. The 
entry RSV 1410 was tallest (206.0 cm) while TAM 428 was shortest (94.3 cm) (Table 3.3). 
Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded at Bijapur, Dharwad, 
Parbhani, Rahuri and Solapur. The highest grain yield was recorded in M 35-1 (257.5 g/plot), RSV 2299 (252.9) 
(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 
Bijapur, Dharwad, Parbhani, Rahuri and Solapur. Across the locations, the data on plant stand was significant 
and ranged from 17.2 – 25.2 plants plot -1 with an average of 20.8 plants plot -1

III. Screening of initial and advance material for specific pest resistance  

 indicating optimum plant stand 
(Table 3.4). 

Trial 4: Evaluation of initial and advanced material for sugarcane aphids and 
shoot bug  resistance (APSHN) (Loc: 5) 
Total entries: 25  Experimental varieties: 22  Resistant checks: 01 (TAM 428) 
Susceptible check: 01 (Swarna) 
Landrace: 01 (M 35-1) 
Locations:  06 (Bijapur, Parbhani, Rahuri Solapur and Hyderabad) 
Aphid and Shoot bug Nursery (APSHN) comprised of entries selected over last three years from various AICRIP- 
Sorghum trials. All entries were evaluated under natural condition and plants were inoculated with aphids (leaf 
tagging method), where there was 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. 
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Seedling glossiness:  The data was recorded at Bijapur, Parbhani and Solapur. Across the locations the mean 
score ranged from 2.0 – 3.0 with mean score of 2.5. The entries RSV 1918 recorded lowest score 2.0, while 
Swarna recorded high score (2.6) indicating susceptibility (Table 6.2). 
Seedling vigour:  The data was recorded at Bijapur, Parbhani and Rahuri. Across the locations the scores 
ranged from 1.9 – 3.6 with mean 2.5. The entries CSV 216R recorded lowest score 1.9, while NTJ 2, recorded 
high score (3.6) indicating susceptibility (Table 6.2). 
Sugarcane aphid (Melanaphis sacchari): The damage by aphid was recorded at Bijapur, Parbhani, Rahuri, 
Solapur and Hyderabad on a scale of 1 -9. The damage score was highest at Rahuri (5.4), Solapur (3.3) 
Parbhani (4.2) and Bijapur (1.2). The aphid damage across locations ranged from 2.6 – 6.2, the overall mean 
score was 3.8.  At Parbhani the entries IS 23574, NTJ 2 and BRJ 67 were on par with TAM 428 (RC). At Rahuri  
KR 191 was on par to the resistant check TAM 428. The data from Solapur and Hyderabad had High CV % 
hence not considered. Across the locations the entries KR 191, M 35-1, ICSV 93046, RSV 2121,  BRJ 67,  RSV  
1959 and SLV 182  were on par with TAM 428(RC) with damage score below 3.3. 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Bijapur and Solapur. The 
damage ranged from 1.0 – 3.3 on 1 – 9 scale. The mean shoot bug damage score was 1.7. Low shoot bug 
damage score was observed in  RSV 1885, SLB 81 and  ICSV 93046 (Table 4.1). 
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 81.1 days with a range of 71.7 to 88.3 
days. The entry Long SPS 43 71.7 days) was earliest to flower while RS 29 flowered late (Table 4.2). 
Plant height (cm): The data on plant height was recorded at Bijapur, Parbhani, Rahuri and Solapur. The entry 
BRJ 67 was tallest (181.7 cm) while KR 191 was shortest (81.2 cm) (Table 4.1). 
Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded Rahuri and Solapur. 
The highest grain yield was recorded in SLV 169 (295.8 g/plot), SLR 37 (246.7 g/plot) followed by EP 21 (231.0 
g/plot) (Table 4.1). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at 
Bijapur, Parbhani, Rahuri and Solapur. Across the locations, the data on plant stand was significant and ranged 
from 16.3 – 35.7 plants plot -1 with an average of 26.6 plants plot -1

IV. Management of shoot pests in sorghum through eco-friendly approaches (Location specific) 

 indicating optimum plant stand (Table 4.2). 
 

 
BIJAPUR:  Seed soaking with chemicals and botanical insecticides were tried to find their efficacies in 
management of Rabi sorghum pests. Following were the treatments: 
 

Sl.No Treatments 
T Seed soaking for 5hrs in thiamethoxam 25 % WG @ 2.0 g/l + Ca Cl1 2 @ 2% 
T Seed soaking for 5hrs in clothianidin 50%WG @ 2.0 g/l + Ca Cl2 @ 2% 2 
T Seed soaking for 5hrs in dinitofuron 20%SG @ 1.0 g/l + Ca Cl2 @ 2% 3 
T Seed soaking for 5hrs in fipronil 5%SC @ 1.0 ml/l + Ca Cl2 @ 2% 4 
T5 Seed soaking for 5hrs in flunicamid 50%SG @ 0.50 g/l + Ca Cl2 @ 2% 
T Seed soaking for 5hrs in NSKE (25%) + Ca Cl2 @ 2% 6 
T Seed soaking for 5hrs in garlic extract (25%) + Ca Cl2 @ 2% 7 
T Seed soaking for 5hrs in Calotropis gigantia leaf extract (30%) + Ca Cl8 2
T

 @ 2% 
Seed soaking for 5hrs in custard leaf extract (30%)+ Ca Cl2 @ 2% 9 

T Seed soaking for 5hrs in pongemia seed extract (30%) + Ca Cl2 @ 2% 10 
T RPP: Soil application of carbofuran 3G (25kg/ha) -Seed treatment with chlorpyriphos 20EC @ 5ml in 20ml of 

water- Spray of cypermethrin @ 0.50 ml/l at 25 and 85 Days after emergence (DAE) 
11 

T UTC 12 
 
Shoot fly: In terms of deadhearts at 28 DAE the infestation was low (7.2 – 25.4 %), T5 (7.2%), T1 (8.3) and T6 
(8.9%) were significantly superior over other treatments and control in reducing shoot fly damage (Table 5.1).   
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Stem borer: In terms of deadhearts at 45 DAE the infestation was low (4.4 – 9.8 %), the treatments T5, T2, T1, 
T11, T4, T7 and T3 were best treatments and were on par with each other and significantly superior over the 
control (Table 5.1) 
Aphids: The aphid infestation ranged from 8.3 – 31.2 no./ 5 cm2 of leaf indicating moderate levels of infestation.  
In terms of the aphid damage score the treatments T1, T5, T6, T7, and T11 were superior over other treatments 
and untreated control (Table 5.1) 
Shoot bug: The bug infestation ranged from 3.7 -22.6/ plant whorl indicating moderate levels of infestation.  Both 
in terms of shoot bug population and shoot bug damage score the treatment T1, T5, T6 and T7 were effective 
over other treatments in reducing shoot bug population and control. 
Grain yield: In terms of grain yield the treatments T11 -Recommended package of practices (1866.67 kg/ha), T1 
- Seed soaking for 5hrs in thiamethoxam 25 % WG @ 2.0 g/l + Ca Cl2 @ 2% (1783.33 kg/ha), and T5 - Seed 
soaking for 5hrs in flunicamid 50%SG @ 0.50 g/l + Ca Cl2 @ 2% (1648.15 kg/ha), were significantly superior 
over other treatments and untreated control (Table 5.1).   
Conclusion:  Based upon the yield the  T11 -Recommended package of practices (1866.67 kg/ha) was best 
followed by  T1 - Seed soaking for 5hrs in thiamethoxam 25 % WG @ 2.0 g/l + Ca Cl2

S.No. 

 @ 2% (1783.33 kg/ha), 
and T5 - Seed soaking for 5hrs in flunicamid 50%SG @ 0.50 g/l + Ca Cl2 @ 2% (1648.15 kg/ha). 
 
RAHURI: At Rahuri IPM trial was laid out comprising of seed treatment with chemicals, use of botanicals, 
biocontrol agents and intercropping. The details of treatment are as follows: 
 

Treatment 
T1 Seed treatment with Imidacloprid @ 3 g a.i./kg seed  
T2 Seed treatment with Imidacloprid @ 3 g a.i./kg seed  +WA of Carbofuran 3 g@8kg/ha at 35 DAE 
T3 Seed treatment with Imidacloprid @ 3 g a.i./kg seed  +Spray of azadirachtin 1%EC at 35 DAE and Dimethoate 30 EC 

at 60 DAE 
T4 Seed treatment with Imidacloprid @ 3 g a.i./kg seed  +Spray of Bt@20ml/10 lit of water at 35DAE +Lecanicillium 

lecanii @5g/lit 
T5 FA of Carbofuran 3 g@20kg/ha  + WA of Carbofuran 3 g@ 8kg/ha at 35 DAE and spray of Dimethoate 30 EC at 60 

DAE  
T6 S.T.with Imidacloprid @ 3 g a.i./kg seed +Spray of azadirachtin 1%EC at 35 DAE and Dimerhoate 30 EC at 60 DAE+ 

intercrop with sunflower (4:2) 
T7 Untreated control 

 
Shoot fly:  It was found that the treatments T5- (10.58% DH) and T4 (13.62% DH) were statistically superior to 
other treatments and control (23.75% DH) in reducing the shoot fly damage. 
Stem borer: The data at 45 DAE on deadhearts showed that the treatment T2 (0.92% DH) was significantly 
superior to other treatments and control (4.03% DH). The infestation of stem borer was rtoo low to draw 
conclusion (Table 5.2). 
Aphids: The aphid infestation in terms of the aphid damage score the treatment ranged from 3.67 – 8.67. The 
treatments T5 (3.67), T3 (4.0), T4 (4.0) and T6 (4.0) were statistically on par with each other and significantly 
superior to control in reducing aphid damage. (Table 5.2) 
Grain yield/plot: The data on grain yield (kg/plot) indicated that the treatments T5 (18.38 kg/plot) was on par 
with T3 (17.50 Kg/plot) and significantly higher than control. (Table 5.2).  
Conclusion:  Based upon the reduction in damage by shoot fly and yield the treatment T5 (Furrow application of 
Carbofuran 3 g@20kg/ha + Whorl application of Carbofuran 3 g@ 8kg/ha at 35 DAE and spray of Dimethoate 30 
EC at 60 DAE) was best followed by T4 (Seed treatment with Imidacloprid @ 3 g a.i./kg seed  +Spray of 
Bt@20ml/10 lit of water at 35DAE +Lecanicillium lecanii @5g/lit )  and they were on par with each other. 
 
DHARWAD: Insecticide evaluation along with use of Calcium chloride seed soaking was evaluated along with 
recommended package of practice. The details of treatment are as follows: 
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Shoot fly:  It was found that the shoot fly infestation was low ranging from 6.08 – 11.96 %. The treatments T5 - 
(10.58% DH) and T4 (13.62% DH) were statistically superior to other treatments and control (23.75% DH) in 
reducing the shoot fly damage. 
Stem borer: The data at 45 DAE on deadhearts showed that the treatment T2 (0.92% DH) was significantly 
superior to other treatments and control (4.03% DH). The infestation of stem borer was too low to draw 
conclusion (Table 5.3). 
Aphids: The aphid infestation in terms of the aphid damage score the treatment ranged from 3.67 – 8.67. The 
treatments T5 (3.67), T3 (4.0), T4 (4.0) and T6 (4.0) were statistically on par with each other and significantly 
superior to control in reducing aphid damage. (Table 5.3) 
Grain yield/plot: The data on grain yield (kg/plot) indicated that the treatments T5 (18.38 kg/plot) was on par 
with T3 (17.50 Kg/plot) and significantly higher than control. (Table 5.3).  
Conclusion:  Application of Clothianidin 50 %WG @ 2 g/lt + 2% CaCl2  resulted in  higher yield (18.38 kg/plot)  and it 
was on par with Dinotofuron 20%SG @ 1 g/lt + 2% CaCl2

ANNEXURES-

   (17.50 Kg/plot) and significantly higher than control.   
 

:  Relevant information on publications, trials conducted, hot spots etc 
 
Annexure 1: List of Publications 
Arunkumara CG., Bheemanna M., Shaila HM., Raju Teggelli and Sreedevi Chavan.  2018. Biology of spotted stem borer Chilo partellus 

(Swinhoe) (Lepidoptera: Crambidae) on artificial diet. Journal of  Entomology and  Zoology Studies  6(5): 685-688. 
Nagare R.D., Mohammad Ilyas, Ambilwade P.P. and Savde V.G. (2018) Bio-efficacy of different Insecticides against ear head 

worm Helicoverpa     armigera ( Hubner ) on sorghum at flowering stage. International Journal of Entomology Research. 3 (4) : 
03-05. 

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

Somwanshi V.L., Ilyas Md., Tekule A.J. and Ambilwade P.P. (2018) Assessment of the reaction of Rabi sorghum lines against shoot 
fly,  stem borer and aphid in Marathwada condition. International Journal of Chemical Studies. 6 (5) : 2072-2074. 

Somwanshi V.L., Ilyas Md., Tekule A.J. and Ambilwade P.P. (2018) Association of important resistance contributing parameters for shoot 
fly, stem borer and aphid on Rabi sorghum cultivars. International Journal of Chemical Studies. 6 (5) : 2149-2151. 

 
Popular articles (in regional languages): 
Shaila H.M. and  CP. Mallapur, 2018.  Jolakku hemmariyanthe mugi bidderuva fall sainika hulu – Krishi Munnade. December 31 (12) : 18-

19. 
S.P. Mehtre and Md Ilyas.2018. awaricha Sankrit Jaticha Waper Fadiashir. Sakal Agrone dated 16/06/2018 

 
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 Shrma CRS, Solapur, IIMR solapur@millets.res.in +919075374122 

S. No. Treatment Details 
T1 Thiamethoxam 25%WG @ 2 g/lt + 2% CaCl2    
T2 Clothianidin 50 %WG @ 2 g/lt + 2% CaCl2
T3 

    
Dinotofuron 20%SG @ 1 g/lt + 2% CaCl2

T4 
    

Fipronil  5%SC  @  1ml /lt + 2% CaCl2
T5 

    
Flunicamide 50% SG  @ 0.50 g/lt+ 2% CaCl2

T6 
    

Recommended package of practices 
T7 Untreated control 

mailto:bijapur@millets.res.in�
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Annexure 2: 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 1.11.18 Y Nil 
2 Bijapur 5 5 3.10.18 Y Nil 
3 Dharwad 4 4 13.10.18 Y Nil 
4 Parbhani 4 4 29.9.18 Y Nil 
5 Rahuri 5 5 15.10.18 Y Nil 
6 Solapur 4 4 3.10.18 Y Nil 

 
 
Annexure 3: Hot spots locations for key pests 

 
 
 
 
 
 
 
 
 

 
 
Annexure 4: AICSIP Entomology Trials and Nurseries, Rabi 2018-19 
Trial 
No 

Name of Trial Ent Rep Plot size 
(row x m) 

Centers  
Ako Bija Dhar Rah Par Sol Total 

I. Evaluation of regular/on-going AICSIP trials for key pest resistance  
1 IAVHT- SS 29 3 2r x 2 m - 1 1 1 1 1 5 
2 IAVHT- DS 35 3 2r x 2 m - 1 1 1 1 1 5 

II. Interdisciplinary program on basic & strategic research for multi-pest resistance 
3 AICSIP-SPN 34 3 2r x 2 m 1 1 1 1 1 1 7 
4 APSHN 25 3 2r x 2 m - 1 - 1 1 1 5 

III. Validation  of IPM modules 
5 IPM 7t 3 18 r x 7m - 1 1 1 - - 3 

IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks 
6 Pest survey in 

farmer’s field 
 20 Farmers 

field 
1 1 1 1 - - 5 

 TOTAL 64 entries   2 6 5 6 4 4 30 
 
 
Annexure 5: Parameters for insect pest resistance used for recording observations 

 
 
 
 

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 

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