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Agricultural Entomology – 2020-21 

 
Introduction 
A total of 173 entries were evaluated against insect pests reaction from 9 trials (FMIVT, FMAVT, FIAVT, KIAVT, 
LIAVT, 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 and seasonal incidence with different dates of  sowing 
 
401.1.1: 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 of Bangalore were surveyed for insect pests of small millets. Defoliators include 
fall armyworm and earhead caterpillar Mandya and Kolar districts.  Wheras in Hasan district  only noticed the fall 
armyworm on finger millet. The per cent damage and infestation was ranged from 5 to 30  and  1 to 10 per cent, 
respectively.  Finger millet affected area due to FAW was 1.5 acre. Finger millet infested by earhead caterpillar 
during milky stage was ranged from 1.9 and 2.0 per ten plants recorded at Mandya and Kolar districts, 
respectively. During Kharif 2020, Malavalli and Maddur taluks of Mandya districts were surveyed for insect pests 
of small millets. The per cent deadheart caused by shoot fly was recorded little millet, foxtail and prosomillet was 
10.3, 6.0 and 6.0 per cent, respectively. Fall army worm incidence was noticed in little millet and foxtail millet 
during flower initiation stage, in which FAW infestation and its damage ranged from 1 to 3 and  5 per cent, 
respectively.  Gundhi bug incidence was observed on little and foxtail millets in Mandya, on proso millet at ZARS, 
Bangalore. Gundhi bug, Leptocorisa oratorius (Hemiptera: Alydidae) can be identified by ventro-lateral 
spots on the abdomen.  The ghundhi bug  infestation was ranged from 8 to 10 per cent plant, whereas within 
plant it infested 30 to 40 per cent of panicles of prosomillet. Gundhi bugs feed by inserting their needle like 
mouthparts tender stems and developing grains. which can lead to growth retardation of the grains.  Excessive 
feeding can cause yellow spots on the leaves. The economically important damage caused by adults and 
nymphs feed on the developing grains lead to chaffy grains. Such damage causes discoloration of the grains, 
which reduces market quality. Bug found to be new emerging pest in small millets. Research on crop loss caused 
by gundhi bug  need to be taken up in future. 

 
Summary of pest situation in finger millet growing states-2020-21 

Sl. 
No. State Grasshopper 

per mt row 
Myllocerus 
weevil/mt 

row 

Stem 
borer 
(%) 

Aphid 
(%) 

Ear head 
caterpillar 
(No. per 

10 plants) 

Ear head 
web worm 

(%) 
Remarks 

1 Berhampur, 
Odisha 1.0  to2.0  - 9.05 to 

11.07 - - Major pests such as 
grasshopper and 
Myllocerus and stem 
borer noticed in all 
centres 

2 Ranchi, 
Jharkhand 0. to 5.3 0.0 to 11.89 0 to 

8.63 - - - 

3 Bangalore 
Karnataka 0.0 to 1.0 0.44 to 2.67  - - - 

4 Ranichauri, 
Uttarakhand 1.0 to 3.67  2.08 to 

16.25 
0 to 
6.67 0 to .33   

5 Dholi Bihar 0 to1.0    0 to 2.0   

6 Waghai, 
Gujarath 1.25 to 4.75    1 to 2.0   
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Per cent shoot fly incidence on different small millets 

 

 

SM (E) 401.1.2a: Seasonal incidence with different dates of sowing on incidence of insect pests on finger 
millet   
 
1. Bangalore:  Six different dates of sowing experiment were carried out at Zonal Agriculture Research Station 

GKVK to know the seasonal incidence of different insect pest of ragi. Insect pests of finger millet was 
recorded at weekly interval (Table 401.1.2a ). 
 
a. First date of sowing (DOS)-  13.07. 2020: There was low population of grass hopper (0.78 to 2.67/mt 

row). Myllocerous weevil incidence was ranged from 0.0 to 3.0/ mt row of plant. The stem borer 
incidence noticed in the first week of August and then in second week of September recorded higher 
incidence of 0.33 dead-heart noticed. Very low level of incidence of shoot aphid (1.00) per cent plants 
affected) was observed at early stage of crop then at October it increased to 4.4 per cent. With respect 
to natural enemies there was moderate number of coccinellids were observed whereas very low 
population of syrphids and spider were recorded.  

b. Second date of sowing (DOS) –28.07.20: At early stage there was considerable level of population of 
grass hopper (0.78 to 1.89/mt row). Myllocerous weevil incidence was ranged from 0.67 to 2.33/ mt row.  
The incidence of stem borer and leaf hopper ranged from 0.0 to 6.67 per cent and 0.0 to 1.44 per ten 
plants, respectively. There was a low incidence of ear-head caterpillar was noticed. Stem borer noticed 

Sl. 
No. Crop/Centre Berhampur, 

Odisha 
Ranchi, 

Jharkhand 
Dindori, 
Madhya 
Pradesh 

Ranichauri, 
Uttarakhand 

Bangalore, 
Karnataka 

Dholi 
Bihar 

Wagh
ai Remark

s 

1 Kodomillet - 8.37 52.32 
 
 
- 14.59 

 
 

7.11 

 This year Dindori and Bangalore 
found to be the hot spot for shoot fly, 
last year Bangalore found to be the 
hot spot 

2 Little millet 9.18 12.39 39.27 - 20.11 
 
9.28 

 
6.39 

Among the centers, Dindori and 
Bangalore recorded high shoot fly 
incidence. 

3 Proso millet 8.51 53.04 43.62  
- 17.77  

9.77 
 Ranchi, Dindori and Bangalore found 

to be the hot spot for shoot fly 

4 Foxtail millet - 38.08 -  14.84 2.28  Need to take up few more trials at 
other centers also. if Ranichauri 
centre closes 5 Barnyard 

millet - - - 45.44 5.41 8.25  

6 Browntop 
millet 3.09 - 22.5 - 14.81 

 
6.18 

 new crop introduced to AICRP 
systemdindori and Bangalore found 
to be hot spot 
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early stage of crop i.e after one month after sowing. very low incidence of shoot aphid (0.0 to 1.33 per 
cent affected was observed. With respect to natural enemies there was moderate number of coccinellids 
(0.0  to 1.11/plant), syrphids (0. to 0.33) and spiders (0 to 0.33/plant). 

c. Third date of sowing (DOS) –17.08.2020 :  There was higher population of Myllocerous weevil (1.0 to 
3.33 /mt row), grass hopper (0.78 to 2.44/mt row) throughout the cropping period was noticed. Very less 
stem borer incidence was noticed. After five weeks low incidence of ear-head caterpillar was observed.  
Aphid population was obsered, With respect to natural enemies there was considerable number of 
coccinellids (0.0 to 1.33/ten plant), syrphids (0.0 to 0.33) and spiders (0 to 0.22/ten plant)were noticed 
throughout the cropping period. 

d. Fourth date of sowing (DOS) -02. 09. 2020 :  There was maximum population of Myllocerous weevil 
(0.33 to 2.56/mt row) and grass hopper (0.33 to 3.33/mt row) were observed  throughout the cropping 
period. At early stage stem borer incidence started (0.0 to 0.22/ten plants) was noticed. At later, grain 
formation stage  0.0to 0.33 percent level incidence of earhead caterpillar was observed. Negligible level 
of shoot aphid incidence at early stage was noticed. With respect to natural enemies there was very low 
number of coccinellids (0.0 to 0.22/ ten plants) and spiders (0 to 1.33/ ten plants)were noticed 
throughout the cropping period and also noticed the incidence of flea beetle during early stage of the 
crop stage. 

e. Fifth date of sowing (DOS) -17. 09. 2020 :  There was constant population of Myllocerous weevil (0.0 
to 3.33 /mt row), grass hopper (0.0 to 2.33/mt row) were observed  throughout the cropping period. Very 
less incidence of stem borer and ear-head caterpillar was observed. Shoot aphid incidence started  3 
weeks after sowing was noticed.  With respect to natural enemies there was higher number of 
coccinellids (0.0 to 1.33/ten plants) and spiders (0 to 4.44/plants)were noticed throughout the cropping 
period and less incidence of flea beetle during early stage of the crop. 

f. Sixth date of sowing (DOS) -02.10.2020 :The higher incidence Myllocerous weevil (0.00 to 3.33/mt 
row) and grass hopper (0.0 to 2.11/mt row) were observed throughout the cropping period. Bugs were 
observed  ranged from 0 to 2.56/ ten plants. Very low incidence of stem borer, shoot aphid and earhead 
caterpillar was observed. With respect to natural enemies there was higher number of coccinellids (0.00 
to 0.33 /ten plants), syrphids (0.0 to 0.33/ ten plants) and spiders (0 to 0.1.33 /plant)were noticed 
throughout the cropping period. 
 

Seasonal incidence of insect pests of small millets (Bangalore : centre) 
Six different dates of sowing experiment at 15 days interval for five millets were conducted at Zonal Agricultural 
Research Station, GKVK, Bangalore. Insect pest of small millets was recorded with weekly interval after 15 days 
of seedling emergence (Table 401.1.3 to 401.1.8). 
 
401.1.3  Seasonal incidence with different dates of sowing on incidence of insect pests of Kodomillet 
Kodomillet :  Shoot fly incidence was observed in all the different dates of sowing, although higher incidence was 
up to 20.56  per cent was noticed in crop sown at first week of August. Similarly considerable level of 
grasshopper and leaf roller were noticed. However, low incidence of shoot aphid, leaf hoppers and leaf roller was 
observed throughout the different dates of sowing. With respect to natural enemies higher population of spiders 
followed by coccinellids were observed (Table 401.1.3). 

  
401.1.4 Seasonal incidence with different dates of sowing on incidence of insect pests of little millet 
There was higher per cent incidence of shoot fly (0- 19.44 %) at early stages up to 30 days of seeding 
emergence was observed in all dates of sowing. Considerable level of grass hopper and bug population were 
noticed. With respect to natural enemies higher population of coccinellids and spiders were noticed (Table 
401.1.4). 

401.1.5 Seasonal incidence with different dates of sowing on incidence of insect pests of Prosomillet 
Shoot fly incidence was noticed in all dates of sowing, higher incidence noticed in first, second, third and fourth 
dates of sowing.  Fall armyworm incidence was ranged from 0.0 to 12.22 per cent  affected plants. In addition to 
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this grass hopper, aphids, and bugs were observed. Considerable level of coccinellids were noticed (Table 
401.1.5).  

401.1.6  Seasonal incidence with different dates of sowing on incidence of insect pests of foxtail millet 
Shoot fly incidence was noticed in all the different dates of sowing, but higher incidence up to 19.67 per cent was 
noticed in crop sown at first week of September. Similarly incidence of grasshopper, aphids, bugs were common 
to all dates of sowing. With respect to natural enemies higher population of coccinellids and syrphids and spiders 
observed (Table 401.1.6).  

401.1.7 Seasonal incidence with different dates of sowing on incidence of insect pests of Barnyard millet  
Shoot fly incidence was noticed in all six dates of sowing, but lower incidence leass than 10 per cent was 
observed. In addition to this grasshopper, aphids, Myllocerus, and bugs were observed. With respect to natural 
enemies coccinellids and syrphids were common (Table 401.1.7).   

401.1.8   Seasonal incidence with different dates of sowing on incidence of insect pests of Browntop 
millet  
Higher shoot fly incidence was noticed in all dates of sowing, although maximum incidence of 33.3 % was 
observed in crop sown at second week of August. However, higher incidence of grasshoppers, bugs, leaf 
hoppers, aphid were observed. With regard to natural enemies population of spiders and low population of 
coccinellids were recorded (Table  401.1.8). 

Promising entries with less susceptibility to pests of small millets 
Note: Underlined entries recorded as tolerance to more than one pest, NZ- North Zone,  DH: Deadheart  

SM (E) 402: Multipet resistance screening trial (IVT,  AVT I & II) 
 
402.1.1: Evaluation of finger millet IVT against insect pests (FMIVT)  
Total twenty eight initial 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), Dholi (Bihar), Ranchi (Jharkhand), Ranichauri (Uttarakand)  and Waghai (Gujarath). Across the 

locations and genotypes the number of grass hoppers per meter row ranged from 1.33 to 2.56 with an average of 
1.9. The mean number of grasshopper was recorded lowest at Dholi (1.0), Bangalore(1.22),  Ranichauri (1.93), 
Waghai (2.58) and followed by Ranchi (2.95). 

Sl. 
No. Crop Trial Aphids (number to scale) Earhead caterpillar/ 10 

panicles 
Stem borer 

(%) 
1 Finger millet FMIVT All tested entries found tolerant (< 10) Less incidence noticed All  tested  20  entries found highly 
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Plant and leaves affected by grasshopper : Across the locations and genotypes the per cent plant affected by 
grass hopper  ranged from 8.62  to 16.41 % with an average of 11.19 %. Whereas Dholi Centre recorded lower 
incidence. The per cent leaves affected by grasshopper ranged from 5.70 to 14.77 % with an average 9.61 at 
Berhampur, Ranchi, Dholi and Ranichauri centre. Highest leaf affected by grasshoppers was recorded in 
Ranichauri. 

 
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 6.39 with 
mean of 3.70. Very low incidence noticed in Bangalore compared to Ranchi and Ranichauri.  
 
Stem borer :The dead-heart symptom caused by stem borer noticed at Ranchi and Ranichauri centre and 
across location it ranged from 2.83 to 12.31 per cent with an average 7.22 per cent. Ranichauri centre recorded 
higher (8.33 %) stem borer incidence compare to Ranchi centre (6.05 %) 

 
Ear-head caterpillar: The incidence of ear-head caterpillar population was recorded in Ranichauri (Uttarakhand) 
Dholi and Waghai. Across the locations and genotypes the number of ear-head caterpillar per ten panicles 
ranged from 1.0 to 3.41 with an average of 2.01. 

 
Aphid :The incidence of aphid  population was recorded in Berhampur and Ranichauri. Across the locations and 
genotypes the number of aphid per 3 leaves ranged from 6.19 to 10.88 with an average of 7.50. Per cent 
panicles affected by shoot aphid across two locations was ranged from 4.82  to 9.63 with an average of 6.37. 
Also recorded the per cent shoot/leaf affected was ranged from 2.83 to 14.08 with mean of 7.25. 
 
Lady bird beetles, syrphids and spiders:  The higher number of aphid predatory lady bird beetles was 
recorded and it ranges from 1.0 to 2.58. Syrphids population recorded for ten plants found to be ranges from 1.0 
to 2.50. Species composition of Syrphids in finger millet ecosystem were identified and enumerated. Higher 
spider population per 10 plants were  recorded and it also ranges from 1.11 to 2.56. 

 
402.1.2: Evaluation of finger millet AVT against insect pests (FMAVT) 
Total  twelve advanced entries were evaluated along with two 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, Dholi 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 0.67 to 1.13 with mean of 0.94.  

 
Grasshopper : The incidence of grasshopper was recorded in Bangalore and Berhampur. The number of grass 
hopper population per meter row ranged from 1.0 to 1.5 with mean  of 1.13. Leaf and plants affected by grass 

tolerant (< 10) except FMV 1194, FMV 
1200, FMV 1190  (MT)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

2 Finger millet FMAVT All tested entries found tolerant (< 10)   

  Per cent deadheart caused by Shoot fly 
(<10- 20 per cent) 

3 
Kodomillet 

KIAVT 
KMV 567, KMV 561, KMV 562 KMV 569, KMV 558, KMV 560, KMV 548, KMV 564, KMV 571, KMV 566, KMV 
559. 
Eleven entries are tolerant (<20 %) 

4 Little millet LIAVT All  the tested 15 entries found tolerant   
< 20 per cent except  LMV 559, LMV 554 (moderately tolerant) 

5 Prosomillet PIAVT All the tested entries found moderately tolerant (20.97 to 32.93 % DH) (>20-35 DH) 

6 Foxtail 
millet FIAVT Among the tested entries FXV 626, FXV 641, FXV 637, FXV 625,  FXV 642 (<20 %)  

(five) are  tolerant to shoot fly, remaining 11 entries are moderately tolerant  

7 Barnyard 
millet BIAVT All the tested 14 entries are tolerant (>10 )except BMV 609, BMV587, BMV 608, BMV 602,  BMV 614 (>20 

%) i.e moderately tolerant. 

8 Browntop 
millet BTIAVT Among tested entries eight are tolerant (<10 )and seven entries are moderately tolerant (6.11 to 16.67 % 

DH) 
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hopper recorded at Berhampur centre was 9.9 to 12.25 and 13.19 to 17.08 with mean of 10.25 and 10.19 per 
cent, respectively. 

 
Aphids :The incidence of shoot aphid was recorded in Bangalore and Berhampur. Per cent plant affected with 
shoot aphid ranges from 8.69 to 11.86 with mean of 10.19. Shoot aphid per 3 leaves ranges from 2 to 3.67 with 
mean of 2.55 aphid recorded at Berhampur centre. Per cent panicles affected by shoot aphid ranges from 5.70 to 
8.31 with mean of 7.44. Syrphids and Coccinellids were also recorded 

 
North zone (Ranchi, Dholi 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 genotypes the number of Myllocerus weevil per meter row 
was recorded ranged from 2.43  to 4.90 with mean of 3.96.  

 
Ear-head caterpillar :The pest was recorded in both  centres Dholi and Ranichauri on panicles. The number per 
ten panicles were recorded and it ranges from 1.0 to 2.67 with mean of 2.04. 

 
Grasshopper : The number of grass hopper population per meter row ranged from 1.0 to 2.81 with mean  of 
1.80. The per cent plant affected  by grasshoppers and it ranges from 1.0 to 7.16 with mean 5.22. The per cent 
leaves affected by grasshopper ranged from 2.07 to 10.45  %  with average of 6.43 at Ranchi centre.   

 
Stem borer was noticed at Ranichauri centre : The incidence of stem borer was ranged from 1.0 to 8.16 with 
average of 6.19 per cent, respectively.  

 
Shoot aphid per 3 leaves: It ranges from 0.0 to 10 with mean of 5.29.  
 
Coccinellids :  The predatory on aphids recorded per 30 plants ranged from 1.0 to 2.33 with average of 1.68 
 
402.2: Evaluation of kodo millet Initial advanced varieties against shoot fly (KIAVT)  
 
Shoot fly (Atherigona falcata Rond): (Table  402.2) 
Total twenty entries with two checks were screened against shoot fly. The experiment was conducted at 
Bangalore, Dindori, Ranchi and Dholi centres. 
 
14 DASE :At Ranchi centre recorded eggs per plant ranged from 0.1 to 15.75 with mean of 6.43 
 
21 DASE :Across the locations and genotypes the range was from 5.86 to 22.92 % DH with an average of 15.81 
% dead-hearts. The entries KMV 562, KMV 569 and KMV 566 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  
and dindori place has been considered as hot spot for shoot fly incidence in kodomillet. The mean shoot fly 
infestation was lowest and highest at Bangalore recorded was14.45 to 44.45 % DH, respectively.  
 
28 DASE :Dead-hearts caused due to shoot fly was recorded at 28 DASE in Bangalore, Dindori, Ranchi and 
Dholi,. Across the locations and genotypes the range was from 13.39 to 33.37 % DH with an average of 20.29 % 
dead-hearts. Few entries viz., KMV 567, KMV 561, KMV 562 KMV 569, KMV 558, KMV 560, KMV 548, KMV 
564, KMV 571, KMV 566, KMV 559 are found to be moderately tolerant.  
  
402.3:  Evaluation of little millet initial advanced varieties to shoot fly (LIAVT)  
 

Shoot fly (Atherigona pulla Rond): Total 23 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, Ranchi, Dholi and Waghai. (Table  402.3) 
  
14 ASE :At Ranchi centre recorded eggs per plant ranged from 5.75 to 14.33 with mean of 10.46 
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21 DASE :Across the locations and genotypes the per cent shoot fly incidence ranged from 3.24  to 18.33% DH 
with an average of 8.46 % dead-hearts. The mean shoot fly infestation was recorded lowest at Waghai (2.77 %), 
Dholi (6.5%),Berhampur (8.3%), Bangalore (8.13% DH), Ranchi (11.84%) followed by Dindori (12.98%). All the 
tested entries recorded low dead-hearts (<10 %) except JK 8 and LMV 554. Dindori and Ranchi place has been 
considered as hot spot for shoot fly incidence in little millet. The highest mean shoot fly infestation was recorded 
at Dindori and Ranchi were 11.84 and 12.98 per cent dead-heart, respectively. 
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE at five centres. Across the locations 
and genotypes the range was from 7.49 to 32.50 % DH with an average of 15.04 % dead-hearts. The entries 
LMV 551 and LMV 557  recorded less than ten per cent dead-heart, so they are tolerant to shoot fly incidence. 
All the remaining entries tested found to be less than 20 per cent incidence of shoot fly except  LMV 559, LMV 
554 (>20). The mean shoot fly infestation was recorded lowest at Waghai (6.39), Berhampur (9.18), Dholi (9.28), 
Ranchi (12.39%) and highest recorded at Bangalore (20.11 % DH) and Dindori (39.27 % DH) centre, so 
Bangalore and dindori found to be hot spot for shoot fly in little millet. 
 
Dead-hearts caused due to shoot fly was recorded at 35 DASE at two centres i.e Berhampur and Dholi. Across 
the locations and genotypes the range was from 3.62 to 15.83 % DH with an average of 7.48 % dead-hearts. 
 
402.4: Evaluation of proso millet initial and advanced varieties to shoot fly (PIAVT) 

 
Shoot fly (Atherigona pulla Rond): Total twenty three 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, 
Berhampur, Dholi,  Dindori and Ranchi. (Table  402.4) 
 
21 DASE : Across the locations and genotypes the per cent shoot fly incidence ranged from 13.43 to 27.41 % 
DH with an average of 19.16% dead-hearts. Among the tested entries PMV 452, PMV 449, PMV 446, PMV 464, 
PMV 459, PMV 447, PMV 458, 467, PMV 465, PMV 455, PMV 448, PMV 463, PMV 462 found to be tolerant to 
shoot fly. The mean shoot fly infestation was recorded lowest at Bangalore (6.69%), Berhampur (10.05), Dholi 
(13.87), Dindori (14.38) and highest at Ranchi (50.24 % DH). Dholi, Dindori and Ranchi place has been 
considered as hot spot for shoot fly incidence in prosomillet. The highest mean shoot fly infestation was recorded 
at Ranchi  was 50.24 per cent dead-heart. 
 
28 DASE : Dead-hearts caused due to shoot fly was recorded at 28 DASE at five centres. Across the locations 
and genotypes the range was from 20.97 to 32.93 % DH with an average of 26.43 % dead-hearts.  All the entries 
were heavily suffered damage from shoot fly all the tested entries found to be moderately tolerant.  At Berhampur 
and Dholi centre noticed lower incidence i.e 8.51 and 9.77 per cent, respectively. Whereas Bangalore (17.77), 
Dindori (43.62) and Ranchi (53.04) found to be the hot spot for shoot fly incidence.  
 
402.5:  Evaluation of foxtail millet Initial and advanced varieties to shoot fly (FIAVT)  
Shoot fly (Atherigona sp. Rond) :Total eighteen 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, Dholi 
and Ranchi. (Table  402.5) 
 
21 DASE :Dead-hearts caused due to shoot fly was recorded at Bangalore, Dholi and Ranchi. Initial and 
advanced entries of foxtail millet were evaluated against shoot fly incidence. The range was from 4.92 to 52.77% 
DH with an average of 13.33 % dead-hearts. Among the tested entries FXV 626, FXV 644, FXV 637, FXV 625, 
FXV 615, FXV 641, 642 (<10 %) found to be tolerant to shoot fly. The very less incidence of shoot fly was 
noticed in Bangalore (1.45)  and Dholi (1.06) compare to Ranchi (33.44 %). Entry FXV 639 found no germination 
at Bangaloreand Dholi centre. 
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28 DASE : Dead-hearts caused due to shoot fly was recorded at peak stage in Bangalore, Dholi and Ranchi. The 
range was from 9.78 to 31.08 % DH with an average of 20.98 % dead-hearts. Among the tested entries FXV 626, 
FXV 641, FXV 637, FXV 625, 642 (<20 %) found to be tolerant to shoot fly, remaining entries found to be 
moderately tolerant to shoot fly. At Dholi centre noticed lower incidence i.e 2.28 per cent Whereas Bangalore 
(14.84) and Ranchi (38.08) found to be the hot spot for shoot fly incidence at 28 DASE.  

 
402.6: Evaluation of barnyard millet initial and advanced entries to shoot fly (BIAVT)  

 
Shoot fly (Atherigona falcata Rond): Total twenty one entries with two 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, Dholi and Ranichauri. 
(Table  402.6) 

 
21 DASE :Dead-hearts caused due to shoot fly was recorded at three centres viz., Bengaluru, Dholi and 
Ranichauri. The range was from 6.78 to 18.52% DH with an average of 10.12 % dead-hearts. The moderate 
incidence of shoot fly was noticed on barnyard 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 Ranichauri compare to Bangalore 
and Dholi. Across the locations and genotypes the per cent shoot fly incidence ranged from 16.43 to 30.34 % DH 
with an average of 19.70 % dead-hearts. A Ranichauri centre recorded higher per cent dead-heart ranged from 
34.34 to 76.99% DH with an average of 45.44 % dead-hearts. Where as in Bangalore and Dholi centre recorded 
per cent dead-heart with an average of 5.41 and 8.25 % dead-heart, respectively. All the tested entries found to 
be tolerant except BMV 609, BMV587, BMV 608, BMV 602,  BMV 614 (>20 %) i.e moderately tolerant.  
 
402.7: Evaluation of browntop millet initial and advanced entries to shoot fly (BTIAVT)  

 
Shoot fly (Atherigona sp. Rond): Total seventeen 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 by shoot fly at peak period were recorded only at Bengaluru. New crop was 
introduced to AICRP system in the year 2017-18 (Table  402.7). 

 
21 DASE :Dead-hearts caused due to shoot fly was recorded at Bengaluru, Berhampur, Dholi and Dindori. The 
range was from 6.43 to 13.80 % DH with an average of 10.21 % dead-hearts.  All entries found to be highly 
tolerant to tolerant to shoot fly. 

 
28 DASE :Dead-hearts caused due to shoot fly was recorded at peak stage in Bengaluru, Berhampur, Dholi and 
Dindori. Across the locations and genotypes the per cent shoot fly incidence ranged from 6.11 to 16.67 % with 
average of 11.06 per cent. The Bengaluru and Dindori centre recorded per cent dead-heart ranged from 8.89 to 
22.22 and 0 to 40 % DH with an average of 14.81 and 22.50% dead-heart, respectively. BTV 22 entry observed 
no germination at all the four tested centres. BTV 6 entry observed no germination at Berhampur centre. 

 
402.8:  Management of little millet shoot fly, A. pulla through seed treatment and also with spraying with 
newer molecules 

402.8.1: Management through use of new molecules against shoot fly, A. pulla in little millet 
 
Use of newer insecticides for management of shoot fly in little millet :Newer inscrticides viz., Imdiacloprid 
17.8 SC, Thaimethoxam 25 WG, Lamdacyhalotrin, Cartap hydrochloride 50 SP, Emamectin benzoate, 
Diafenthiuron 50 WP, Quinalphos were tested against little millet shoot fly. Among these chemicals tested 
Imdiacloprid  and Thaimethoxam were found effective. 

402.8.2: Management of little millet shoot fly, A. pulla through seed treatment with new molecules 
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Seed treatment for management of shoot fly in little millet : Different seed treatment chemicals viz., 
Imidachloprid 48 FS, Chlorantraniliprole 62.5 FS, Thaimethoxam 30 FS, Cynantraniliprole19.8 + Thaimethoxam 
19.8 FS were tested against little millet shoot fly. Among tested chemicals Imidachloprid followed by 
Chlorantriniliprole found effective. 
 

 

402.9: Large scale Screening of small millets 
 

402.9.1: Evaluation of foxtail  millet germplasm to shoot fly  

Total 99 germplasms of foxtail millet were evaluated against shoot fly incidence. Seveteen germplasms were 
found highly tolerant, 36 are tolerant, 42 are moderately tolerant and  four found to suceptible to shoot fly. 
 
 
 
 
 
 
 

 

Sl.No Level of tolerance Score Per cent dead-
heart 

Number (Name) of 
germplasms  

1 Highly tolerant 1 ≤10 17 
2 Tolerant 3 10-20 36 
3 Moderately tolerant 5 20-35 42 
4 Susceptible 7 35-50 4 

5 Moderately 
Susceptible 9 ≥50 - 

 
Mapping of biogeography of shoot flies of small millets 
 
Different centre scientists sent the few specimens of shoot fly to Bangalore centre. Total 24 species were 
deposited at PC Unit, UAS, Bangalore. During this year one more species of shoot fly, Atherigona miliaceae was 
added to the collection. Different species of shoot fly noticed on different millet crops. On little millet from different 
centres found the Atherigona pulla and same species also noticed on prosomillet also. A falcata  identified on 
barnyard millet, however A. simplex noticed on kodomillet.Recently introduced brown top millet occurred A. 
reversura or A. approximata.  
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