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Executive summary 
 
Pest scenario in small millets: In finger millet, the grasshopper is a major biotic constraint followed by the Pink stem borer 
(Sesamia inferens), Aphids (leaf aphid and panicle aphid), Myllocerus weevil and ear-head caterpillar, Helicoverpa armigera 
etc. During Kharif 2020 Three districts were surveyed for insect pests of small millets. Survey was carried out in 
Chikkaballapur, Bangalore rural, Mandya and Chinthamani districts.  In Bangalur rural include Devanahalli, Doddaballapur 
and Zonal Agricultural Researcch Station, Mandya and Agricultural Rresearch Station, Balajigapade surveyed for defoliators 
and sucking pests on finger millet. The Bangalore surveyed places, the finger millet crop in the vegetative stage was found 
attacked by grasshopper, aphids, grey weevil. Leaf folder and stem borer infestation were also noticed in some of the 
farmers field but not in the research station whereas in reproductive stage the prevalence of grass hopper, panicle ear hed 
caterpillar was noticed. At Berhampur centre also surveyed the pest incidence of grass hopper, aphid. Stem borer, panicle 
aphid and predators also noticed. 

FMIVT: The incidence of grasshopper population was recorded in Bangalore, Berhampur (Orissa) and Ranchi (Jharkhand). 
Across the locations and genotypes the number of grass hoppers per meter row ranged from 0.56 to 2.32 with an average of 
1.18Across the locations and genotypes the per cent plant affected by grass hopper ranged from 7.49  to 25.32% with an 
average of 13.09 % at Berhampur and Ranichauri centre. The per cent leaves affected by grasshopper ranged from 4.50 to 
20.80 % with an average 13.48 at Berhampur and Ranchi centre. Highest leaf affected by grasshoppers was recorded in 
Berhampur. The incidence of Myllocerus weevil population was recorded in Bangalore, Ranichauri and Ranchi. The number 
of Myllocerus weevil per meter row was recorded and it ranges from 0.0 to 4.0 with mean of 2.43.. The dead-heart symptom 
caused by stem borer noticed at Ranichauri centre and it ranged from 0.0 to 14.45 per cent. with an average 9.12 per cent. 
The incidence of ear-head caterpillar population was recorded in Ranichauri (Uttarakhand) and Ranchi (Jharkhand). Across 
the locations and genotypes the number of ear-head caterpillar per ten panicles ranged from 1.0 to 11.24 with an average of 
7.3. Incidence of aphid population was recorded in Berhampur and Ranichauri. Across the locations and genotypes the 
number of aphid per 3 leaves (in scale) ranged from 0.84 to 2.17 with an average of 1.73. Per cent panicles affected by 
shoot aphid at Berhampur was ranged from 5.7 to 11.11 with an average of 8.85. Also recorded the per cent shoot affected 
was ranged from 7.09 to 12.71 with mean of 10.01. 

FMAVT : Total fifteen advanced entries were evaluated including checks against insect-pests of finger millet. The incidence 
of insect -pest population was recorded in Bangalore and Berhampur under south zone whereas Ranchi, Dindori and 
Ranichauri comes under North zone. 
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South Zone: The incidence of Myllocerus weevil population was recorded only in Bangalore. The lowest Myllocerus weevil / 
meter row was recorded, ranged from 2.0  to 3.44 with mean of 2.4. The incidence of grasshopper was recorded in 
Bangalore and Berhampur. The number of grahopper population was recorded at Bangalore. The grasshopper population 
per meter row ranged from 0.33 to 1.0  with mean  of 0.57 at Bangalore centre. The per cent plant and leaf affected by 
grasshopper ranged from 8.3 to 25.75 % and 1.0  to 2.33, with an average 15.32 and 1.66, respectively at Berhampur 
centre. The incidence of shoot aphid was recorded in Bangalore and Berhampur. Per cent plant affected with shoot aphid 
ranges from 6.53 to 10.03 with mean of 8.75.Shoot aphid per 3 leaves (by scale) was ranges from 2 to 4.33 with mean of 
2.96 aphid recorded at Berhampur centre. Per cent panicles affected by shoot aphid ranges from 6.04 to 9.8 with mean of 
8.51.  

North zone (Ranchi and Ranichauri):   Total thirteen advanced entries were evaluated with one check against insect pests 
of finger millet. Across the locations and genotypes the number of Myllocerus weevil per meter row was recorded ranged 
from 3.72  to 11.20 with mean of 5.15. Ear-head caterpillar was recorded in both  centeres Ranchi and Ranichauri on 
panicles. The number per meter row was recorded was 3.58 to 9.68 with mean of 6.77. Per cent plant affected  by 
grasshoppers was ranges from 2.33 to 12.5 with mean 9.08. The per cent leaves affected by grasshopper ranged from 0.87 
to 2.97  % at Ranchi centre. The incidence of stem borer and leaf folder was ranged from 1.67 to 11.33 and 1.0 to 3.67 with 
average of 7.04  per cent and 1.9 numbers/ ten plants, respectively.  

KIAVT: Total seventeen entries with two checks were screened against shoot fly. The experiment was conducted at 
Bangalore, Dindori and Ranchi centres. Across the locations and genotypes at 21 days after sowing, the range was from 
5.67 to 15.26 % DH with an average of 10.16 % dead-hearts. The entries KMV 545, KMV 555, 556, KMV 560, and KMV 563 
recorded low dead-hearts (<10 %), so are highly tolerant to shoot fly incidence and rest of the entries were moderately 
suffered damage from shoot fly. Bangalore place has been considered as hot spot for shoot fly incidence in kodomillet. 
Dead-hearts caused due to shoot fly was recorded at 28 DASE in Bangalore, Dindori and Ranchi. Across the locations and 
genotypes at 28 days after sowing the range was from 8.26 to 19 % DH with an average of 13.3 % dead-hearts. Few entries 
viz., KMV 545, KMV 560, KMV 561, KMV 562 are found to be highly tolerant. All the remaining tested entries found less than 
20 per cent dead-heart. 

LAVT: Total sixteen advanced entries with two checks were evaluated against little millet shoot fly incidence. Dead-hearts 
caused by shoot fly at peak period (21 and 28 DASE) were recorded at Bangalore, Berhampur, Dindori and Ranchi. Across 
the locations and genotypes at 21 days after sowing, the per cent shoot fly incidence ranged from 9.96 to 22.99% DH with 
an average of 19.23 % dead-hearts. The mean shoot fly infestation was recorded lowest at Ranchi (12.13%), Dindori 
(14.66%), followed by Bangalore (28.96% DH). The entries LMV 514, LMV 518, LMV 528, LMV 531, LMV 533 and LMV 534 
recorded low dead-hearts (<20 %) and rest of the entries were moderately suffered damage from shoot fly. Dindori and 
Bengaluru place has been considered as hot spot for shoot fly incidence in little millet. Dead-hearts caused due to shoot fly 
was recorded at 28 DASE at three centres. Across the locations and genotypes the range was from 17.78 to 42 % DH with 
an average of 29.57 % dead-hearts. Entries LMV 528 and LMV 534 recorded less than twenty per cent dead-heart, so they 
are tolerant to shoot fly incidence. All the remaining entries tested found to be more than 20 per cent incidence of shoot fly.  

LIVT: Total sixteen initial varieties/entries with one check was evaluated against little millet shoot fly incidence. Dead-hearts 
caused by shoot fly at peak period (21 and 28 DASE) were recorded at Bangalore, Dindori and Ranchi. Across the locations 
and genotypes at 21 days after sowing, the per cent shoot fly incidence ranged from 7.48 to 28.22% DH with an average of 
19.08 % dead-hearts. The mean shoot fly infestation was recorded lowest at Ranchi (14.81%), Dindori (18.44%), followed by 
Bangalore (24.26% DH). The entries LMV 549 found highly tolerant whereas LMV 540, LMV 543, LMV 546, LMV 547 and 
LMV 550 recorded low dead-hearts (<20 %) found as tolerant and rest of the entries were moderately suffered damage from 
shoot fly. Dindori and Bengaluru place has been considered as hot spot for shoot fly incidence in little millet. Dead-hearts 
caused due to shoot fly was recorded at 28 DASE at three centres. Across the locations and genotypes the range was from 
16.96 to 41.92 % DH with an average of 29.94 % dead-hearts. The entries LMV 549 recorded less than twenty per cent 
dead-heart, so they are tolerant to shoot fly incidence, whereas LMV 539, LMV 540, LMV 541, LMV 543, LMV 546, LMV 547 
are found  recorded dead-heart less than 35 per cent, so these are moderately tolerant to shoot fly. All the remaining entries 
tested found to be more than 35 per cent incidence of shoot fly.  
PIAVT: Total eighteen initial advanced entries with two check varieties were evaluated against prosomillet shoot fly 
incidence. Dead-hearts caused by shoot fly at peak period were recorded at Bangalore and Dindori. Across the locations 
and genotypes at 21 days after sowing, the per cent shoot fly incidence ranged from 31.67 to 48.89 % DH with an average 
of 40.85 % dead-hearts. Ranchi and Bengaluru place has been considered as hot spot for shoot fly incidence in prosomillet. 
The highest mean shoot fly infestation was recorded at Dindori and Bengaluru were 54.17 and 26.84 per cent dead-heart, 
respectively. Dead-hearts caused due to shoot fly was recorded at at two centres. Across the locations and genotypes at 28 
DASE, the range was from 42.22 to 62.22 % DH with an average of 56.08 % dead-hearts.  All the entries were heavily 
suffered damage from shoot fly.  At Bangalore centre lower incidence noticed at 21 DASE compared to 28 days after 
seedling emergence. Few entries PMV 546, PMV 460 were found no germination, so not considered for ranking with one 
centre observation. 
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FIAVT: Total 21 initial advanced entries with two check varieties were evaluated against foxtail millet shoot fly incidence. 
Dead-hearts caused by shoot fly at peak period were recorded at Bangalore and Ranchi. Dead-hearts caused due to shoot 
fly was recorded at Ranchi and Bangalore. Initial and advanced entries of foxtail millet were evaluated against shoot fly 
incidence. The range was from 10.54 to 26.67 % DH with an average of 17.05 % dead-hearts. The very less incidence of 
shoot fly was noticed in Ranchi compare to Bangalore. Entry FXV 629 found no germination at Bangalore centre. Dead-
hearts caused due to shoot fly was recorded at 28 DASE peak stage in Bangalore and Ranchi. The range was from 16.0 to 
40.0 % DH with an average of 22.95 % dead-hearts and rest of the entries were moderately suffered damage from shoot fly. 

BIAVT: Total sixteen entries with one check variety were evaluated against  barnyard millet  shoot fly incidence. Dead-
hearts caused by shoot fly at peak period were recorded at Bengaluru and Ranichauri. Dead-hearts caused due to shoot fly 
was recorded at 21 DASE only at Bengaluru. The range was from 4.45 to 13.97% DH with an average of 7.95 % dead-
hearts. The less incidence of shoot fly was noticed on foxtail millet. All the tested entries found less than 20 per cent dead-
heart i.e tolerant to shoot fly. Dead-hearts caused due to shoot fly was recorded at 28 DASE peak stage in Bangalore 
compare to Ranichauri. The Bengaluru centre recorded per cent dead-heart ranged from 13.45 to 27.42% DH with an 
average of 18.28 % dead-hearts. Where as in Ranichauri centre recorded per cent dead-heart ranged from 8.0 to 28.17 % 
DH with an average of 17.23 % dead-hearts. The entries BMV 597 recorded low dead-hearts (<10 %) i.e tolerant and rest of 
the entries were moderately suffered damage from shoot fly. 

BTIAVT : Total twenty varieties were evaluated against browntop millet shoot fly incidence with two check varieties. Dead-
hearts caused by shoot fly at peak period were recorded only at Bengaluru. Dead-hearts caused due to shoot fly was 
recorded 21 DASE at Bengaluru and Ranichauri. The range was from 46.67 to 65.55 % DH with an average of 51.27 % 
dead-hearts.  All entries found to be susceptible to shoot fly. Dead-hearts caused due to shoot fly was recorded 28 DASE at 
peak stage in Bangalore and Berhampur. The range was from 0 to 24.4 % with average of 17.1 per cent. The Bengaluru 
centre recorded per cent dead-heart ranged from 27.78 to 41.11 % DH with an average of 32.54% dead-hearts. BTV 16 and 
BTV 19 entries observed no germination at Bangalore centre. 

Large scale screening of small millets against insect pests 
Finger millet germplasms reaction to Root aphid : Total 25 enties/germplasms of finger millet were tested against root 
aphid at PC unit, Bangalore. Seven entries were resistant to root aphid and three were resistant whereas 15 entries were 
susceptible to root aphid. 
Kodomillet germplasm: Total 69 germplasms were evaluated against kodomillet shoot fly incidence. Dead-hearts caused 
by shoot fly at peak period were recorded only at Bengaluru.. (Table  4.2.9). Two germplasms viz., IPS814, IPS519 were 
found to be highly tolerant and nine germplasms (IPS 368, IPS 147, IPS 178, IPS 699, IPS 744, IPS 415, IPS 883, IPS 862, 
IPS 795) found tolerant i.e less than 20 per cent t dead-heart noticed by shoot damage. Thirty-six germplasms were 
moderataly tolerant (< 35 %), 19 were moderately susceptible (35 to 50 per cent) and 13 were susceptible i.e more than 50 
per cent damage caused by shoot fly. 
little millet germplasm :Total 68 germplasms were evaluated against little millet shoot fly incidence. In this experiment 
none of the entries found tob tolerant or moderately tolerant, but remaining entries are found to be suceptiable (7) and 
moderaly susceptible (9). 
Barnyard millet germplasm:Total 104 germplasms were evaluated against barnyard millet shoot fly incidence. Among the 
tested germplasms, 10 entries (IEC 517, IEC 100, IEC 552, IEC 701, IEC 436, IEC 80, IEC 57, IEC 183, IEC 331,BAR-
1376) found tolerant (< 10) to shoot fly and 47 entries found to be moderately tolerant. Whereas, 39 germplasms were found 
to be susceptible (<50%) to shoot fly and one moderately susceptible. 
Foxtail (core – I) germplasm: Total 180 germplasms were evaluated against kodomillet shoot fly incidence. Four (CB-ISE 
1212, CB-ISE 1255, CB-ISE 1321,CB-ISE 1328) germplasms were found highly tolerant and 32 were reorded lessthan 20 
per cent dead-heart are tolerant and 108 germplams were moderately tolerant. Thirteen germplasms were moderately 
susceptible to germplasms. Twenty three were observed no germination. 
Foxtail germplasm (core – II) : Total 130 germplasms were evaluated against kodomillet shoot fly incidence. One (ISE 
2085) germplasms were found highly tolerant and five were recorded less than 20 per cent dead-heart are tolerant and 70 
germplasms were moderately tolerant. Forty six germplasms were moderately susceptible to germplasms and eight were 
suceptiable to shoot fly. 

Little millet germplasm: 
Mandya centre: Total 140 germplasms were evaluated against little millet shoot fly incidence. In this experiment two entries 
found to be highly tolerant and six (JK-36, RLM-144, RLM-210, RLM-238, DLM-103 and OLM-203) are tolerant, 57 are 
moderately tolerant, but remaining entries 68 are found to be moderately susceptible and susceptible (7). 

Bangalore centre : Total 140 germplasms were evaluated against little millet shoot fly incidence. In this experiment 13 
entries found to be highly tolerant and 36 are tolerant, 40 are moderately tolerant, but remaining entries 35 are found to be 
moderately suceptiable and susceptible (16). 
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Detailed report 
 
Introduction: A total of 180 entries were evaluated against insect pests reaction from 10 trials (FMIVT, FMAVT, FIAVT, 
KIAVT, LIVT, LAVT, PIAVT, BIAVT, BTIVT and Large scale germplsam), and screening of breeders material for pest 
resistance. All the entries were evaluated under natural conditions. 
  
SM (E) 401: Pest survey, surveillance & seasonal incidence with different dates of  sowing  
401.1: Survey for insect pests of Finger millet   
In most of the parts, there were late but scanty and scattered rains received during Kharif crop was established very well 
during seedling stage. The grasshopper is a major biotic constraint followed by the Pink stem borer (Sesamia inferens), 
Aphids (leaf aphid and panicle aphid), Myllocerus weevil and ear head caterpillar, Helicoverpa armigera etc. During Kharif 
2020 Three districts were surveyed for insect pests of small millets. Survey was carried out in Chikkaballapur, Bangalore 
rural, Mandya and Chinthamani districts.  In Bangalur rural include Devanahalli, Doddaballapur and Zonal Agricultural 
Researcch Station, Mandya and Agricultural Rresearch Station, Balajigapade surveyed for defoliators and sucking pests on 
finger millet. The Bangalore surveyed places, the finger millet crop in the vegetative stage was found attacked by 
grasshopper, aphids, grey weevil. Leaf folder and stem borer infestation were also noticed in some of the farmers field but 
not in the research station whereas in reproductive stage the prevalence of grass hopper, panicle ear hed caterpillar was 
noticed. At Berhampur centre also surveyed the pest incidence of grass hopper, aphid. Stem borer, panicle aphid and 
predators also noticed. 
                                            Summary of pest situation in finger millet growing states- -2019 
Sl. 
No. State Grasshopper 

per mt row  
Myllocerus 
weevil/plant 

Stem 
borer (%) 

Aphid 
(%) 

Ear head 
caterpillar 

Ear head 
web worm 

(%) 
Remarks 

1 Berhampur, 
Odisha 1.0  to 1.17 - - 2.96 - - Major pests such as 

grasshopper and 
Myllocerus  and stem borer 
noticed in all centres 2 Ranchi, 

Jharkhand 1.0 to 3.19 0 to 7.03 - - 6.78 - 

3 Bangalore 
Karnataka 0.44 to 0.59 1.22 to 1.93 - - - - 

4 Ranichauri, 
Uttarakhand 0.0 to 2.43 0.0 to 2.43 9.12 1.07 7.92   

 
Per cent shoot fly incidence on different small millets 

Sl. 
No. Crop/Centre Berhampur, 

Odisha 
Ranchi, 

Jharkhand 
Dindori, 
Madhya 
Pradesh 

Ranichauri, 
Uttarakhand 

Bangalore, 
Karnataka Remarks 

1 Kodomillet - 10.38 9.26 - 19.65 This year Bangalore found to 
be the hot spot for shoot fly 

2 Little millet 2.49 13.59 41.44 - 37.57 
Among the centers, Dindori 
and Bangalore recorded 
high shoot fly incidence. 

3 Proso millet - 60.26 - 
 
- 54.17 

Ranchi  and Bangalore 
found to be the hot spot for 
shoot fly 

4 Foxtail millet - 5.14 -  39.14 
Need to take up few more 
trials at other centers also.  
 

5 Barnyard 
millet - - - 17.23 19.32 

6 Browntop 
millet 2.55 - - 1.64 51.27 

 
Promising entries with less susceptibility to pests of small millets 

Sl. 
No. Trial Shoot fly (<10  and 35 per cent) 

1 KIAVT KMV 545, KMV 555, 556, KMV 560, and KMV 563 (<10 %) 
2 LAVT LMV 514, LMV 518, LMV 528, LMV 531 and LMV 534 (<20 %) 

3 LIVT LMV 549 (< 20%), 
LMV 539, LMV 540 (<35 per cent) 

4 PIAVT All the entries were suffered heavily damage from shoot fly.   
5 FIAVT FXV 624, FXV 635 and FXV 636 tolerant (<20 %) and rest of the entries were moderately tolerant (< 35%). 
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SM (E) 402 : Multipet resistance screening trial (IVT,  AVT I & II) 
402.1.1: Evaluation of finger millet IVT against insect pests (FMIVT)                                                                               
Total thirty initial and advanced entries were evaluated against insect pests of finger millet (Table  402.1.1) 
 
Incidence of Grasshopper : The incidence of grasshopper population was recorded in Bangalore, Berhampur (Orissa) and 
Ranchi (Jharkhand). Across the locations and genotypes the number of grass hoppers per meter row ranged from 0.56 to 
2.32 with an average of 1.18. The mean number of grasshopper was recorded lowest at Ranchi  and Bangalore (0.0) 
followed by Berhampur (1.00). 

 
Plant and leaves affected by grasshopper:  Across the locations and genotypes the per cent plant affected by grass 
hopper  ranged from 7.49  to 25.32% with an average of 13.09 % at Berhampur and Ranichauri centre. Whereas Ranichauri 
Centre recorded lower incidence. The per cent leaves affected by grasshopper ranged from 4.50 to 20.80 % with an average 
13.48 at Berhampur and Ranchi centre. Highest leaf affected by grasshoppers was recorded in Berhampur. 

 
Myllocerus sp.  Weevil: The incidence of Myllocerus weevil population was recorded in Bangalore, Ranichauri  and Ranchi. 
The number of Myllocerus weevil per meter row was recorded and it ranges from 0.0 to 4.0 with mean of 2.43. Very low 
incidence noticed in Bangalore compared to Ranchi and Ranichauri.  
 
Stem borer : The dead-heart symptom caused by stem borer noticed at Ranichauri centre and it ranged from 0.0 to 14.45 
per cent. with an average 9.12 per cent. 

 
Earhead caterpillar: The incidence of ear-head caterpillar population was recorded in Ranichauri (Uttarakhand) and Ranchi 
(Jharkhand). Across the locations and genotypes the number of ear-head caterpillar per ten panicles ranged from 1.0 to 
11.24 with an average of 7.3. 

 
Aphid : The incidence of aphid  population was recorded in Berhampur and Ranichauri. Across the locations and genotypes 
the number of aphid per 3 leaves (in scale) ranged from 0.84 to 2.17 with an average of 1.73. Per cent panicles affected by 
shoot aphid at Berhampur was ranged from 5.7 to 11.11 with an average of 8.85. Also recorded the per cent shoot affected 
was ranged from 7.09 to 12.71 with mean of 10.01. 

 
402.1.2: Evaluation of finger millet AVT against insect pests (FMAVT) 
Total fifteen advanced entries were evaluated including checks against insect-pests of finger millet. The incidence of insect -
pest population was recorded in Bangalore, and Berhampur under south zone whereas Ranchi, Dindori and Ranichauri 
comes under North zone. 

 
South Zone :     (Table  402.1.2a) 
Myllocerous sp.  Weevil : The incidence of Myllocerus weevil population was recorded only in Bangalore. The lowest 
Myllocerus weevil / meter row was recorded, ranged from 2.0  to 3.44 with mean of 2.4.  

 
Grasshopper : The incidence of grasshopper was recorded in Bangalore and Berhampur. The number of grahopper 
population was recorded at Bangalore. The grasshopper population per meter row ranged from 0.33 to 1.0  with mean  of 
0.57 at Bangalore centre. 

 
Per cent plants and leaves affected by GH :  The per cent plant and leaf affected by grasshopper ranged from 8.3 to 
25.75 % and 1.0  to 2.33, with an average 15.32 and 1.66, respectively at Berhampur centre.  
 
Aphids : The incidence of shoot aphid was recorded in Bangalore and Berhampur. 
Per cent plant affected with shoot aphid :   It ranges from 6.53 to 10.03 with mean of 8.75. 
Shoot aphid per 3 leaves (by scale) : It ranges from 2 to 4.33 with mean of 2.96 aphid recorded at Berhampur centre. 
Per cent panicles affected by shoot aphid:  It ranges from 6.04 to 9.8 with mean of 8.51.  

 
North zone (Ranchi and Ranichauri):   (Table  402.1.2b) 
Total thirteen advanced entries were evaluated with one check against insect pests of finger millet. 
 
Myllocerous sp.  Weevil : Across the locations and genotypesthe number of Myllocerus weevil per meter row was recorded 
ranged from 3.72  to 11.20 with mean of 5.15.  
 
Ear-head caterpillar : The pest was recorded in both  centeres Ranchi and Ranichauri on panicles. The number per meter 
row was recorded was 3.58 to 9.68 with mean of 6.77. 
 



---------------------------------------------------------------------------------Annual Progress Report : 2019-20, ICAR-AICRP on Small Millets, Bengaluru 

 
Agricultural Entomology-31st AGM 2020 Page 6 

Per cent plant affected by grasshoppers :  it ranges from 2.33 to 12.5 with mean 9.08 
 
Per cent leaves affected by GH :  The per cent leaves affected by grasshopper ranged from 0.87 to 2.97  % at Ranchi 
centre.   
Stem borer and leaf folder was noticed at Ranichauri centre : The incidence of stem borer and leaf folder was ranged 
from 1.67 to 11.33 and 1.0 to 3.67 with average of 7.04  per cent and 1.9 numbers/ ten plants, respectively.  

 
402.2: Evaluation of kodo millet Initial advanced varieties against shoot fly (KIAVT)  
Shoot fly (Atherigona falcata Rond): (Table  402. 2): Total seventeen entries with two checks were screened against 
shoot fly. The experiment was conducted at Bangalore, Dindori and Ranchi centres. 
 
14 DASE : At Ranchi centre recorded eggs per plant ranged from 2.44 to 15.11 with mean of 7.78 
 
21 DASE : Across the locations and genotypes the range was from 5.67  to 15.26 % DH with an average of 10.16 % dead-
hearts. The entries KMV 545, KMV 555, 556, KMV 560, and KMV 563 recorded low dead-hearts (<10 %), so are highly 
tolerant to shoot fly incidence and rest of the entries were moderately suffered damage from shoot fly. Bangalore place has 
been considered as hot spot for shoot fly incidence in kodomillet. The mean shoot fly infestation was lowest and highest at 
Bangalore (10 to 32.2 % DH).  
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE in Bangalore, Dindori and Ranchi. Across the 
locations and genotypes the range was from 8.26 to 19 % DH with an average of 13.3 % dead-hearts. Few entries viz., KMV 
545, KMV 560, KMV 561, KMV 562 are found to be highly tolerant. All the remaining tested entries found less than 20 per 
cent dead-heart. 
  
402.3: Evaluation of little millet initial advanced varieties to shoot fly (LIAVT)  
402.3.1 Little millet advanced varieties to shoot fly (LAVT)  
Shoot fly (Atherigona pulla Rond): Total sixteen advanced entries with two checks were evaluated against little millet 
shoot fly incidence. The observations were recorded at 21 and 28 days after seedling emergence (DASE). Dead-hearts 
caused by shoot fly at peak period (21 and 28 DASE) were recorded at Bangalore, Berhampur, Dindori and Ranchi. (Table  
402.3) 
  
14 DASE : At Ranchi centre recorded eggs per plant ranged from 3.11 to 16.77 with mean of 10.49 

 
21 DASE : Across the locations and genotypes the per cent shoot fly incidence ranged from 8.25  to 17.88% DH with an 
average of 14.57 % dead-hearts. The mean shoot fly infestation was recorded lowest at Berhampur (2.54%), Ranchi 
(12.13%), Dindori (14.66%) followed by Bangalore (28.96% DH). The tested entries recorded low dead-hearts (<20 %) and 
rest of the entries were moderately suffered damage from shoot fly. Dindori  and Bengaluru place has been considered as 
hot spot for shoot fly incidence in little millet. The highest mean shoot fly infestation was recorded at Bengaluru, Dindori, 
ranchi and Berhampur were 28.96, 14.66, 12.13 and 2.54 per cent dead-heart, respectively. 
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE at three centres. Across the locations and 
genotypes the range was from 12.67 to 32.42 % DH with an average of 23.77 % dead-hearts. The entries LMV 514, LMV 
518, LMV 528, LMV 531 and LMV 534 recorded less than twenty per cent dead-heart, so they are tolerant to shoot fly 
incidence. All the remaining entries tested found to be more than 20 per cent incidence of shoot fly. The mean shoot fly 
infestation was recorded lowest at followed by Berhampur (2.49 %), Ranchi (13.59%) and highest recorded at Bangalore 
(37.57 % DH) and Dindori (41.44 % DH) centre. 
 
402.3.2 Little millet initial varieties to shoot fly (LIVT)  
Shoot fly (Atherigona pulla Rond): Total sixteen initial varieties/entries with one check was evaluated against little millet 
shoot fly incidence. The observations were recorded at 21 and 28 days after seedling emergence (DASE). Dead-hearts 
caused by shoot fly at peak period (21 and 28 DASE) were recorded at Bangalore, Dindori Ranchi and Berhampur. (Table  
402.3.2) 
  
14 DASE : At Ranchi centre recorded eggs per plant ranged from 5.44 to 16.77 with mean of 12.7 

 
21 DASE : Across the locations and genotypes the per cent shoot fly incidence ranged from 7.48  to 28.22% DH with an 
average of 19.08 % dead-hearts. The mean shoot fly infestation was recorded lowest at Ranchi (14.81%), Dindori (18.44%), 
Bangalore (24.26% DH) followed by Berhampur (2.34% DH). The entries LMV 549 found highly tolerant whereas LMV 540, 
LMV 542, LMV 543, LMV 546, LMV 547  and LMV 549 recorded low dead-hearts (<20 %) found as tolerant and rest of the 
entries were moderately suffered damage from shoot fly. Dindori and Bengaluru place has been considered as hot spot for 
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shoot fly incidence in little millet. The highest mean shoot fly infestation was recorded at Dindori and Bengaluru were 14.81 
and 18.44 per cent dead-heart, respectively. 
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE at four centres. Across the locations and 
genotypes the range was from 13.22 to 32.07 % DH with an average of 22.91 % dead-hearts. The entries LMV 549 
recorded less than twenty per cent dead-heart, so they are tolerant to shoot fly incidence, whereas LMV 539, LMV 540 are 
tolerant whereas the entries recorded dead-heart less than 35 per cent, so these are moderately tolerant to shoot fly. The 
mean shoot fly infestation was recorded lowest at followed by Ranchi (16.91%) and highest recorded at Bangalore (30.76 % 
DH) and Dindori (42.14 % DH) centre. 
 
402.4: Evaluation of proso millet initial and advanced varieties to shoot fly (PIAVT)  
Shoot fly (Atherigona pulla Rond): Total eighteen initial advanced entries with two check varieties were evaluated against 
prosomillet shoot fly incidence. The observations were recorded at 21 and 28 days after seedling emergence (DASE). Dead-
hearts caused by shoot fly at peak period were recorded at Bangalore and Dindori. (Table  402.4) 
 
21 DASE : Across the locations and genotypes the per cent shoot fly incidence ranged from 31.67 to 48.89 % DH with an 
average of 40.85 % dead-hearts. The mean shoot fly infestation was recorded lowest at Dindori (26.84%) and highest at 
Bangalore (54.17 % DH). Ranchi and Bengaluru place has been considered as hot spot for shoot fly incidence in 
prosomillet. The highest mean shoot fly infestation was recorded at Dindori and Bengaluru were 54.17 and 26.84 per cent 
dead-heart, respectively. 
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE at two centres. Across the locations and 
genotypes the range was from 42.22 to 62.22 % DH with an average of 56.08 % dead-hearts.  All the entries were heavily 
suffered damage from shoot fly.  At Bangalore centre lower incidence noticed at 21 DASE compared to 28 days after 
seedling emergence. Few entries PMV 546, PMV 460 were found no germination, so not considered for ranking with one 
centre observation. 
 
402.5: Evaluation of foxtail millet Initial and advanced varieties to shoot fly (FIAVT)  
Shoot fly (Atherigona sp. Rond) : Total twenty one initial advanced entries with two check varieties were evaluated 
against  foxtail millet shoot fly incidence. The observations were recorded at 21 and 28 days after seedling emergence 
(DASE). Dead-hearts caused by shoot fly at peak period were recorded at Bangalore and Ranchi. (Table  402.5) 
 
21 DASE : Dead-hearts caused due to shoot fly was recorded at Ranchi and Bangalore. Initial and advanced entries of 
foxtail millet were evaluated against shoot fly incidence. The range was from 10.54 to 26.67 % DH with an average of 17.05 
% dead-hearts. The very less incidence of shoot fly was noticed in Ranchi compare to Bangalore. Entry FXV 629 found no 
germination at Bangalore centre.  

 
28 DASE : Dead-hearts caused due to shoot fly was recorded at peak stage in Bangalore and Ranchi. The range was from 
16.0 to 40.0 % DH with an average of 22.95 % dead-hearts and FXV 624, FXV 635 and FXV 636 are found tolerant ( <20 
%) and rest of the entries were moderately suffered damage from shoot fly. 
 
402.6: Evaluation of barnyard millet initial and advanced entries to shoot fly (BIAVT)  
Shoot fly (Atherigona pulla Rond): Total sixteen entries with one check variety were evaluated against  barnyard millet  
shoot fly incidence. The observations were recorded at 21 and 28 days after seedling emergence (DASE). Dead-hearts 
caused by shoot fly at peak period were recorded at Bengaluru and Ranichauri. (Table  402.6) 

 
21 DASE : Dead-hearts caused due to shoot fly was recorded only at Bengaluru. The range was from 4.45 to 13.97% DH 
with an average of 7.95 % dead-hearts. The less incidence of shoot fly was noticed on foxtail millet. All the tested entries 
found less than 20 per cent dead-heart i.e tolerant to shoot fly. 

 
28 DASE : Dead-hearts caused due to shoot fly was recorded at peak stage in Bangalore compare to Ranichauri. The 
Bengaluru centre recorded per cent dead-heart ranged from 13.45 to 27.42% DH with an average of 18.28 % dead-hearts. 
Where as in Ranichauri centre recorded per cent dead-heart ranged from 8.0 to 28.17 % DH with an average of 17.23 % 
dead-hearts. The entries BMV 597 recorded low dead-hearts (<10 %) i.e tolerant and rest of the entries were moderately 
suffered damage from shoot fly. 
 
402.7: Evaluation of browntop millet initial and advanced entries to shoot fly (BTIAVT)  
Shoot fly (Atherigona sp. Rond): Total twenty varieties were evaluated against browntop millet shoot fly incidence with two 
check varieties. The observations were recorded at 21 and 28 days after seedling emergence (DASE). Dead-hearts caused 
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by shoot fly at peak period were recorded at Bengaluru, Ranichauri and Berhampur. New crop included in this year 2017-18. 
Feeler trial initiated to know the incidence and species of shoot fly. (Table  402.7) 

 
21 DASE : Dead-hearts caused due to shoot fly was recorded at Bengaluru, Ranichauri and Berhampur. The range was 
from 0 to 58.89 % DH with an average of 28.12 % dead-hearts.  All entries found to be moderately susceptible to shoot fly. 

 
28 DASE : Dead-hearts caused due to shoot fly was recorded at peak stage in Bangalore, Ranichauri and Berhampur. The 
range was from 1.0 to 36.67 % with average of 14.26 per cent. Except BTV-2, BTV-3 and BTV-5 remaining entries found to 
be tolerant. The Bengaluru centre recorded per cent dead-heart ranged from 27.78 to 41.11 % DH with an average of 
32.54% dead-hearts. BTV 16 and BTV 19 entries observed no germination at Bangalore centre. 
 
402.8: Large scale Screening of small millets 
402.8.1. 1. Finger millet germplasms reaction to Root aphid (Bangalore)  
Total 25 enties/germplasms of finger millet were tested against root aphidat PC unit, Bangalore. Seven entries were 
resistant to root aphid and three were resistant whereas 15 entries were susceptible to root aphid. 
 
402.8.2 Evaluation of kodomillet germplasm to shoot fly 
Total 69 germplasms were evaluated against kodomillet shoot fly incidence. Dead-hearts caused by shoot fly at peak period 
were recorded only at Bengaluru.. (Table  4.2.9). Two germplasms viz., IPS814, IPS519 were found to be highly tolerant and 
nine germplasms (IPS 368, IPS 147, IPS 178, IPS 699, IPS 744, IPS 415, IPS 883, IPS 862, IPS 795) found tolerant i.e less 
than 20 per cent t dead-heart noticed by shoot damage. 
Thirtysix germplasms were moderataly tolerant (< 35 %), 19 were moderately susceptible (35 to 50 per cent) and 13 were 
susceptible i.e more than 50 per cent damage caused by shoot fly. 
 
402.8.3 Evaluation of little millet germplasm to shoot fly  
Total 68 germplasms were evaluated against little millet shoot fly incidence. In this experiment none of the entries found tob 
tolerant or moderately tolerant, but remaining entries are found to be suceptiable (7) and moderaly susceptible (9). 

 
402.8.4 Evaluation of barnyard millet germplasm to shoot fly  
Total 104 germplasms were evaluated against barnyard millet shoot fly incidence. Among the tested germplasms, 10 entries 
(IEC 517, IEC 100, IEC 552, IEC 701, IEC 436, IEC 80, IEC 57, IEC 183, IEC 331,BAR-1376) found tolerant (< 10) to shoot 
fly and 47 entries found to be moderately tolerant. Whereas, 39 germplasms were found to be susceptible (<50%) to shoot 
fly and one moderately susceptible. 
 
402.8.5 Evaluation of foxtail (core – I) germplasm to shoot fly  
Total 180 germplasms were evaluated against kodomillet shoot fly incidence.  
Four (CB-ISE 1212, CB-ISE 1255, CB-ISE 1321,CB-ISE 1328) germplasms were found highly tolerant and 32 were reorded 
lessthan 20 per cent dead-heart are tolerant and 108 germplams were moderately tolerant. Thirteen germplasms were 
moderately susceptible to germplasms. Twenty three were observed no germination. 
 
402.8.6 .1 Evaluation of foxtail germplasm (core – II) to shoot fly  
Total 130 germplasms were evaluated against kodomillet shoot fly incidence.  
One (ISE 2085) germplasms were found highly tolerant and five were recorded less than 20 per cent dead-heart are tolerant 
and 70 germplasms were moderately tolerant. Forty six germplasms were moderately susceptible to germplasms and eight 
were suceptiable to shoot fly. 
 
402.8.3 Evaluation of little millet germplasm to shoot fly (Mandya and Bangalore centre) 
Mandya centre :Total 140 germplasms were evaluated against little millet shoot fly incidence. In this experiment two entries 
found to be highly tolerant and six (JK-36, RLM-144, RLM-210, RLM-238, DLM-103 and OLM-203) are tolerant, 57 are 
moderately tolerant, but remaining entries 68 are found to be moderately susceptible and susceptible (7). 

 
Bangalore centre : Total 140 germplasms were evaluated against little millet shoot fly incidence. In this experiment 13 
entries found to be highly tolerant and 36 are tolerant, 40 are moderately tolerant, but remaining entries 35 are found to be 
moderately susceptible and susceptible (16). 
 
SM (E) 403. Mapping of biogeography of shoot flies of small millets 
Different centre scientists sent the few specimens of shoot fly to Bangalore centre. Different species of shoot fly noticed on 
different millet crops.  
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Sl. No. Crop Shoot fly species Sl. No. Crop Shoot fly species 

1 Barnyard millet A. falcata 6 Browntop 
millet 

A. approximata, A. pulla, A. orientalis 

2 Little millet A. pulla 7 Sorghum A. soccata, A. attripalpis, A. orientalis,  
A. erichloe 

3 Proso millet A. pulla 8 Maize A. soccata 
4 Foxtail millet A. approximata 9 Wheat A. soccata, A. approximata 
5 Kodomillet A. simplex, A. pulla 

A. punctata 
10 Teff crop  A. approximata 

11 Sweepnet A, gamma, A. reversura, A. bidens, a. attripalpis, A. laeta, A. omega, A. lamada 
 
SM (E) 404: Publication/Meetings/symposiums 
 
I. Brochures 

• Prabhu Ganiger, Vinay N, Palanna K B, Sukanya T S, SujataBhat, Nandini C, Kiran, Srinathreddy, 
Jayramegowda, Prabhakar, 2018, Insect pests of millets. 

• Prabhu Ganiger, Shylesh N., Murali Mohan, Mallapur C P., Sharanabasappa, Bhakthavatsalam N, 
Kalleswaraswamy C M., Prakash K N., Sudhakar, T N., 2019, Maize fall armyworm, Integrated Pest Management 

• Prabhu Ganiger, Shylesh N., Murali Mohan, Mallapur C P., Sharanabasappa, Bhakthavatsalam N, 
Kalleswaraswamy C M., Prakash K N., Sudhakar, T N., 2019, Fall armyworm  photo guide. 

• Prabhu Ganiger, Shylesh N., Murali Mohan, Mallapur C P., Sharanabasappa, Bhakthavatsalam N, 
Kalleswaraswamy C M., Prakash K N., Sudhakar, T N., 2019, How to identify Fall armyworm? 

• Prabhu Ganiger, Shylesh N., Murali Mohan, Mallapur C P., Sharanabasappa, Bhakthavatsalam N, 
Kalleswaraswamy C M., Prakash K N., Sudhakar, T N., 2019, Life cycle of Fall armyworm. 

• Sukanya T. S., T S Lavanya, Kiran, Prabhu C Ganiger, Palanna K. B., Prabhakar.,  Jayaramegowda, Sujatha 
Bhat, Nadini,  2019, Improved cultivation practices of Small Millets under Rainfed areas of Karnataka.  

• Sukanya T. S., T S Lavanya, Kiran, Prabhu C Ganiger, Palanna K. B., Prabhakar.,  Jayaramegowda, Sujatha 
Bhat, Nadini,  2019, ªÀÄ¼ÉAiÀiÁ±ÀæAiÀÄzÀ°è ¹jzsÁ£Àå ¨É¼ÉUÀ¼À ¸ÀÄzsÁjvÀ vÁAwæPÀvÉUÀ¼ÀÄ  

• Diseases of finger millet and integrated disease management approaches  
• Pest of nutri-cereals 

 
II. Extension manual (Chapter contribution) 

• Prabhu Ganiger : Insect pests of Small millets 
 
III. Awards 

• 3rd  prize in Field demonstration on Small millets in Krishimela held at UAS, GKVK campus, Bengaluru, during 
24th to 28th

 
 October, 2019 

IV. Participation in conferences/ seminars/ symposia/ workshops/ training programmes/ winter school/ summer    
     school/ other events:  
Event Type Title of the event Dates Duration 

(days) 
Organizing 

Unit Venue From To 
IPPC-2019 
conference 

Identification of shoot fly, Atherigona 
species from India 

10.11.2019 14.11.2019 
5 IPPA, USA 

ICRISAT, 
IPPC, 
Hyderabad 

 Incidence of armyworms and 
cutworms of economically important 
crops of Southern Karnataka, India 

10.11.2019 14.11.2019 
5 IPPA, USA 

ICRISAT, 
IPPC, 
Hyderabad 

Indian Science 
Congress, 2020  

Incidence of shoot fly, Atherigona 
spp. on different small millets of 
India 

04.01.2020 07.01.2020 05.01.2020 
 ISCA, Kolkata 

GKVK, 
UAS, 
Bangalore 

 Finding moth capture to the 
pheromone lure of fall armyworm, 
Spodoptera frugiperda in maize 
fields of Southern Karnataka, India 

04.01.2020 07.01.2020 05.01.2020 
 ISCA, Kolkata 

GKVK, 
UAS, 
Bangalore 
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(4) Conferences/ seminars/ symposia/ workshops/ training programmes/ winter school/ summer school/ other events 
attended as resource person: 

Event Type Title of the event 
Dates Duration 

(days) Organizing Unit Venue 
From To 

One day workshop 
Organized and 
participated  

Status of Fall armyworm 
and its management 
organized and participated 

10.07.2019  
1 

Department of 
Entomology, UAS, 
Bangalore 

Convention Hall, 
GKVK, Bangalore 

Organized 
Workshop on  

‘Digital field book’ 07.08.2019  
 

by PC Unit, 
AICRP on Small 
millets 

Dept. of 
Biotechnology, 
GKVK, Bengaluru 

International 
conference 

IPPC-2019  10.11.2019 14.11.2019 5 ICRISAT, IPPC, 
Hyderabad 

ICRISAT, IPPC, 
Hyderabad 

Training 
programme 

Molecular identification and 
DNA bar coding of insect 
pests and natural enemies 
including invasive species 

17.11.2019 26.11.2019 10 NBAIR, Bengaluru NBAIR, Hebbal, 
Bengaluru 

National 
conference 

Indian Science Congress, 
2020 presented paper on  

04.01.2020 07.01.2020 4 05.01.2020 
GKVK, UAS, 
Bangalore 

Science congress 
Association, 
Kolkata, WB 

Training 
programme 

Attended 14 days training 
programme on “ taxonomy 
of Diptera”  

09-01.2020 t 22.01.2020 14 Department of 
Zoology, Calicut 
university, Calicut, 
Kerala 

Calicut university, 
Calicut, Kerala 

  
(5) Participation as Lead speaker/ Chairman/ Co-Chairman/ Rapporteur/ others in conferences/ seminars/ symposia/ 
workshops/ training programmes/ winter school/ summer school/ other events 

Title of the event Date Lead speaker/ Chairman/ 
Co-Chairman/ Rapporteur Organizers Venue 

59th 20 Research council meeting th Rapporteur  May, 2019 Directorate of Research, 
UAS, GKVK, Bangalore 

Board room, 
GKVK, Bangalore 

Invited talk on faunistic studies on 
larval and adult armyworm and 
cutworms with reference to fall 
armyworm, Spodoptera frugiperda 
in Asia 

26.07.2019 Invited talk International Conference 
on Plant protection in 
Horticulture: Advances 
and Challenges (ICPPH-
2019) 

ICAR-Indian 
Institute of 
Horticultural 
Research, 
Bengaluru 

Monitoring and field visit to AICRP 
trials of ICAR-AICRP on Small 
millets coordinating centers 

10.09.2019 to 
21.09.2019 

Member 

Project co-coordinator, 
PC Unit, AICRP on Small 
millets, Bangalore 

Almora, 
Ranichauri,  
Jagadalpur, 
Vizianagaram and 
Berhampur 

Invited lecture on fall army worm, 
Spodoptera frugiperda 

27.09.2019 to 
28.09.2019 

Guest lecture 
(Eight  days workshop) 
Model Training Course held 
from 23-30 Sep., 2019. 

IIMR, Hyderabad, 
Telangana 

IIMR, Hyderabad, 
Telangana 

High power committee on Fall 
army worm- State level Sub-
committee, Department of 
agriculture 

 Member 
Department of Agriculture, 
GOK, Bangalore 
Karnataka 

 

 
Contributors : Drs. Prabhu Ganiger1, Chakravarthy M K2., Chaoubey S K3., Ipsita O. P. Mishra4., Anchala Nautiyal5 

1. PI and Entomologist, PC Unit, Bangalore, (Karnataka) 
2. Senior Entomologist, AICRP on Small Millets, Birsa Agricultural University (BAU), Ranchi (Jharkhand) 
3. Scientist, Entomology, ICAR-AICRP on Small Millets, RARS,Dindori (Madya Pradesh) 
4. Entomologist, ICAR-AICRP on Small Millets,OUAT, Berhampur (Odisha) 
5.  VCSG Uttarakhand University of  
Horticulture and forestry, Bharsar.

Assistant Entomologist, OIC- Ranichauri Centre, ICAR-AICRP on Small Millets, 
 (Uttarakhand) 

https://www.uuhf.ac.in/�
https://www.uuhf.ac.in/�
https://www.uuhf.ac.in/�
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