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Executive summary 
 
 
Introduction 
A total of 258 genotypes (hybrids and varieties) of grain, forage, sweet, high biomass sorghums) were evaluated 
for resistance/tolerance to key pests of Sorghum the form of ten trials (AHT-GS, AVT-GS, IHT-GS, IVT-GS, 
IAVHT-MC, AVHT-SC, IVHT-SC, IAVHT-SS, HBM, Germplasm, Shoot pest nursery and Shoot fly nursery) at hot 
spot locations at Coimbatore, Palem, Rahuri, Indore, Surat, Ludhiana and Hisar for stem borer and Dharwad, 
Palem, Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. The entries were compared with commercial/ 
released varieties and five checks (IS 18551, IS 2312, IS 2205, DJ 6514 and Swarna). Trials were conducted to 
evaluate new molecules for managing shoot fly, stem borer and Fall army worm as many of the recommended 
chemicals are going to be phased out by the CIBRC, GOI. The entries were evaluated for shoot fly under artificial 
infestation (Fish meal technique). The evaluation for stem borer and other pest were done under natural 
infestation. 
 
Pest scenario in sorghum 
The major pests reported during Kharif  2020 across sorghum growing states from saurveyed farmers field s 
were Shoot fly, stem borer and sporadic incidences of Fall army worm which are summarised in tabular form. 
Moderate infestations of shoot fly were reported from Telangana, Maharastra, Punjab, Haryana, Gujarat, while 
low levels of infestations were reported from Karnataka, MP and Rajasthan. The stem borer incidence was 
maximum at HIsar Palem and Vidarbha region. Maharasta, Rajasthan, Punjab, Karnataka reorted less than 5% 
stem borer incidence. Fall army worm was reported from all the sorghum growing areas with foliar damage 
ratings ranging from 1.0 – 4.0 on scale of 9.  
 

State/ Region Shoot fly (DH %) Stem borer 
DH % 

Fall army 
worm (1-9) 

Telangana 41.1 (31.0. – 46.0) 18.0 (12.0 – 25.5) 2.0 
karnataka 9.1 (0 – 45.0) 3.2 2.0 
Maharastra (Marathwada) 10.8 (5.0 – 19.0) 6.25 (4.0 – 9.0) 1.0 
Maharastra (Akola) 16.6 (12.1 – 22.2) 14.8 (7.1 – 29.4) 3.0 
Maharastra (Western area) 33.0 (22.0 – 48.0) Negligible 1.0 
Madhya pradesh(Indore) 10.0 – 70.0 5.0 – 45.0 2.0 
Gujarat 20.0 – 55.0 10.0 – 60.0 2.0 
Rajasthan 10.0 – 25.0 Negligible 4.0 
HIsar 28.9 (19.1 – 42.5) 24.5 (12.9 – 38.5) - 
Punjab 39.15 (18.0 – 75.0) 1.74 (0. 4.0) 2.0 

 
Shoot fly (Atherigona soccata, Rond):  The shoot fly incidence in the trials across the locations ranged from 
29.6 – 68.8 % deadhearts (DH) and mean of all trials being 49.4% under late sown conditions but in early sowing 
the mean shoot fly. In early sown crop (2 trials) the shoot fly damage ranged from 30.0 – 55.5%). The highest 
incidence of shoot fly was observed at Rahuri (68.8 % DH), followed by Parbhani (65.2 % DH), Akola 
(63.9%DH), Dharwad (62.1% DH),  Palem (58.5 % DH), Indore (43.0% DH). The shoot fly incidence was 
moderate at Ludhiana (39.2 % DH), Hisar (33.1 % DH). Udaipur (30.7 % DH) and lowest at Surat  (29.6 % DH). ,  
 
 
Spotted stem borer (Chilo partellus, Swinhoe) The borer incidence in the trials across the locations ranged 
from 5.3 – 36.2 % deadhearts (DH) and mean of all trials being 21.2 % DH. The highest incidence of borer was 
observed at Indore (36.2 %DH), followed by Surat (34.7% DH), Dharwad (32.6 %DH), Palem  (20.9% DH), 
Rahuri (15.4% DH),  Hisar (13.7 %DH), Akola (11.2% DH)  , and lowest incidence at Udaipur ,Parbhani and 
Ludhiana. 
 
Following were the list of entries identified trial wise which were superior /on par with IS 18551 (RC) for shoot fly 
and IS 2205 (RC) for stem borer resistance under various host plant resistance trials. Some entries possessing 
tolerance to both shoot fly and stem borer are also listed below: 
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 Entries tolerant to Shoot fly Entries tolerant to stem borer 
Grain sorghums   
AHT (GS) None SPH 1912 and SPH 1936 
AVT (GS) None None 
IHT  (GS) None None 
IVT (GS) None SPV 2776, SPV 2781, SPV 2785and SPV 2769 
Forage sorghums 
IAVHT (MC) SPV 2768 SPV 2766, SPH 1966, SPH 1932, SPV 2669, 

SPV 2764, SPH 1933, SPH 1968, SPV 2767, 
SPH 1934, SPV 2765 

AVHT (SC) SPV 2587, SPV 2593 SPV 2584, SPV 2587, SPH 1961, SPV 2705   
IVHT (SC) SPV 2804, SPV 2809, SPV 2802 SPV 2800, SPV 2797, SPV 2809, SPH 1987   
IAVHT (SS) SPV 2693 SPV 2693, SPV 2529, SPV 2695, SPV 2604, 

SPV 2790, SPH 1983 
HBM SPV 2811 None 
BMR None SPV 2715, SPV 2716 
AICSIP-SPN M 39-156, M 39-122, M 39-20, M 39-139, 

M 39-162, M 39-24, M 39-161 
M 39-156, M 39-24, M 39-122,  M39-161,  M 
39-20,  M 39-139, M39-162, M39-153, ISC 403 

Germplasm POP 52, EC 13, E 73, EC 12, EC 2, EG-
11 

POP 52 and EC 20 

Multiple resistance SPV 2587, SPV 2809, SPV 2693, 
M 39-156, M 39-122, M 39-20,  M 39-162, M 39-161,  POP 52 

 
Among the minor pests the incidence of Shoot bug (Peregrinus maidis) was observed at Akola and Solapur but 
at very low intensity. Same was the case with Spider mite Oligonychus indicus (Hirst), its incidence was 
observed at Akola and Surat only. Incidence of Midge, Head bugs were not observed across the centers.. 
However, incidence of Fall army worm at low levels (5-20%) were  reported from Indore, Dharwad, Palem, 
Akola, Surat during Kharif season. 
  
Seed treatment for management of Shoot fly:   The seed treatments of sorghum  with Thiomethoxam 30FS @ 
10 ml/kg of seed and with mixture of   thiamethoxam (19.8w/w) + cyantriniliprole (19.8w/w)  @ 6 ml/kg seed) 
were superior over other chemicals with 18.2 and 14.7% reduction in shoot fly deadhearts and there was 20.4 % 
and 13.2 % increase in grain yield over insecticidal check. 
 
Management of Fall army worm (Spodoptera frugiperda) in Sorghum: Seed treatment with combination 
product of Thiamethoxam + Cyantraniliprole @ 5 ml/kg and a spray of Chlorantraniliprole @ 0.3ml/L was found 
effective in managing fall armyworm in sorghum by registering lowest larval population per 10 plants and lowest 
foliar damage;  The highest grain yield was obtained in T6 (Seed treatment with Thiamethoxam + 
Cyantraniliprole @ 5 ml/kg + Chlorantraniliprole spray @ 0.3ml/L) was found statistically superior to all the 
treatments tested with an overall yield of 1.44 kg/ plot.  
 
 

Detailed report 
 
I. Pest survey & surveillance & seasonal abundance (nine locations) 
Telangana State: Surveys were conducted at twelve locations (Palem, Bijnapally, Vattem, Gudlanarva, 
Gummakonda, Thimmajipet, Lattupallitanda, Errakuntatanda, Eppalapallytanda, Ganagaram, Kummera and 
Vasanthapur, villages in Nagar Kurnool district. Local sorghum mostly yellow sorghum was sown by most of the 
farmers. Mostly sorghum was grown as sole crop with few farmers taking it with intercrop of Red gram. There 
was high shoot fly damage ranging from 31 - 46 % averaging 41.1 % deadhearts. The stem borer damage in 
terms of dead hearts was ranging from 12.0 – 25.5 % averaging 18.0 %. Panicle damage rating due to head bug 
(1-9 scale) was 2.0 score.  No plant protection measures were undertaken by the famers. Fall army damage (1-9 
scale) was 1.42 score was recorded on sorghum.  
 
Karnataka: Survey was done in Dharwad, Gadag, Agadag, Haveri, Belguam, Hukkeri, Gokak and Saudatti 
talukas in 13 villages altogether. Mostly private sector hybrids (Poineer, Mahyco, Hi Tech Co.), M 35 -1 were 
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grown as sole crop. The shoot fly incidence ranged from 0 to 45.0% with an average of 9.06 % deadhearts. The 
incidence of stem borer was (3.2 %). The incidence of armyworm, midge, grasshopper, head bug and ear head 
caterpillars was also negligible.  Since insecticides are not used coccinellids were found in field (2.08%) in 
abundance.  

 
Maharashtra: In Marathwada region, Rhati, Nandgoan, Chikhali, Aral, nmTelgoan, Balegoan, Hanndegoan, 
Malwade, Palasgoan, Malegoan, Kamta, Ardhapur, Lahian, Lon and Thakkarwadi surveys were conducted 
during 13.10.2020. The crop was sown during 23.6.2020 to 30.6.2020 with Local and hybrids as sole crop. The 
shoot fly damage was 10.85 % (5.0  – 19.0 % DH). The stem borer infestation was from 4 – 9 % with 6.25% 
average.   Fall army worm infestation was observed at  ranging from 0 – 2.0% with average of 1.06% whorl 
damage. 

 
At Akola survey was undertaken in villages in Washim, Akola, Buldana, Amaravati districts. Most of the area was 
under hybrids and few pockets in varieties sown during June last to July first week of 2020  The shoot fly 
infestation was 16.6% (12.1 – 22.2 %), stem borer damage was 14.8 % (7.1 – 29.4 % DH). There were damage 
to plants due to shoot bug (3.0 score), Aphid infestation (2.0 score) fall army worm (2.5 score).  

 
In Western Maharashtra, Rahuri  surveys were carried out in varshinde, kangar and Tambheri areas of Ahmad 
nagar district on 7.8.2020. The crop was sown during 8.7.20 to 12.7.20. Shoot fly incidence was 33.0% DH (22 - 
48%) in sole crop and very negligible incidence of stem borer. There was low infestation of fall army worm (1 
score). Moderate aphid, shoot bug damage was observed low during this year. The other pests were at low level 
in the region.  

 
Madhya Pradesh: Survey for pest incidence of sorghum was conducted in ten districts viz. Indore, Dhar, 
Badwani, Alirajpur, Ujjain, Dewas, Shajapur, Agar malwa, Khargone and Khandwa through KVKs during July to 
October, 2020. The crop was sown during last week of June, 2020. Observations were taken on some sorghum 
hybrids & varieties like RVJ 1862, CSV 36, CSV 39, SPV 2357, CSH 14, CSV 34, and some hybrids of private 
companies. The incidence of both major pests i.e. shoot fly & stem borer was recorded medium to high. The 
damage of shoot fly was ranged from 10 to 70% Dead hearts. The stem borer incidence was ranged from 5 to 
45% DH. 
 
In some districts the incidence of sugarcane aphid was also reported during panicle initiations stage of the crop 
but it was low.. The low incidence of head bug on panicle was also noticed and pest was recorded up to 2 score 
(1-9 scale). 
 
During the month of August incidence of FAW on grain sorghum, fodder sorghum & maize was also reported in 
Khargonr, Khandwa and Ujjain district & leaf injury rating was recorded 3 to 4 score (<30%). Farmers adopted 
plant protection measures by spraying profenofos, emamectin benzoate, quinolphos, chlorantraniliprole & whorl 
application of thimate are more common. 

 
a. Gujarat: A pest survey was carried out at farm area and surrounding demonstrated field of research farm 

during different stages of crop. Incidence of both major pests i.e. shoot fly and stem borer was medium. 
Attack of shoot fly was noticed up to 20-55%, while stem borer was noticed up to 10-60%. Incidence of fall 
army worm was noticed in some plots of farm and in some demonstrated fields of near villages. While other 
pests like mite, ear head worm etc not noticed. 

 
b. Rajasthan:   Periodical survey was conducted at different crop growth stages (vegetative, reproductive and 

physiological maturity) at Chittorgarh, Rajsamand, Udaipur, Bhilwara districts of the Rajasthan. Shoot fly 
infestation was recorded at low to moderate  (10-25%) whereas in the hotspot nursery it was up to 50- 60 
per cent in late sown condition. The infestation of fall army worm was almost recorded at all 
locations, however its intensity varied from 20-40% infestation at different locations maize as well as 
sorghum. The infestation of other insect pest viz. stem borer, shoot bug, Kharif grass hopper and sorghum 
midge was recorded at very low level at different crop growth stages. 
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c. Punjab: Surveys for pest incidence was taken up in PAU Ludhiana, Mannopur, Gujran, Mullanpur, Raipur, 
Ghalib Kalan Jagran, Jalalabad, Sohian, Gurre, Gagra, Shergarh, HOshiarpur during 1.6.2020, 19.6.20, 
23.6.2020, 15.9.20, 11.10.2020. Most of the fields were 3 – 4 leaf staged sown with  PSC 4, Sugar graze, SL 
44 as sole crop. The shoot fly damage was ranged from 18 – 75 % DH with an average of 39.15 % DH. 
Stem borer damage was ranged from 0 – 4.0% DH with an average of 1.74 % DH.  Fall army worm foliar 
damage (2.0 score) was recorded at Samrala, Mullanpur, Jalalabad, Gurre, Gagra area. Farmers used 
insecticides like Malathion, Chlorpyriphos, Deltamethrin. Seed treatment of Thiomethoxam was observed at 
Ludhiana and Chhabewal, Hoshiarpur. 

 
d. Haryana:  About 20 fields were surveyed for pest damage assessment in Hisar district during Kharif, 2020.. 

The commonly grown varieties were Raseela, Lali, HJ 541, and HJ 513.  The shoot fly infestation ranged 
from 19.1 – 42.5 % with an average of 28.9 % DH. The stem borer incidence ranged from 12.9 – 38.48% 
deadhearts, the average infestation was 24.5 % deadhearts. 

 
Trial 1: Advance Hybrid Trial (AHT-GS) Early sowing,  (Locations: 7):  
The entries were sown  and screening of the material was  done under artificial infestation for shoot fly (Fish 
meal technique)  and under natural infestation for rest of the pests.  
 
Total entries  : 21 
Experimental hybrids : 10 
Commercial checks  : 05 (CHS 35, , CHS 16, CSH 25, CSH 30, CSH 41)  
Local check : 01 (Akola-CSH 35; Dharwad-SPH 1883; Indore-CSH 18; Palem-CSV 31; Parbhani-SPH 

1641;  Rahuri-Phule Vasundhara; Surat-GJ 42; Udaipur-CSV 23 
Resistant checks  : 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 09 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur) 
 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur). The mean shoot fly 
infestation was highest at Palem (54.9% DH), Dharwad (43.8% DH), Rahuri (41.4% DH) followed by Akola 
(38.8% DH), Parbhani (37.2%), Indore (36.4% DH) and Udaipur (31.4 % DH).  
 
None of the test entries were on par with the resistant checks at Akola, Indore, Palem, Parbhani, Rahuri and 
Udaipur. At Dharwad the test entry SPH 1938 was on paer with resistant checks (Is 2312, IS 18551). Across the 
locations, the mean shoot fly deadhearts was 40.6 % with a range of 31.4 -  – 54.9 %. None of the test hybrids 
were significantly superior to the resistant check (Table 1.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Rahuri (8.98 eggs/5 plants, 
Udaipur (7.81 eggs/5 plants),  Palem oviposition was (7.35 eggs/5plants),Indore (7.02 eggs/ 5 plants), Dharwad 
(4.96 eggs/ 5plants) and 2.51 eggs/ 5 plants at Parbhani.  Overall across the locations oviposition ranged from 
2.51 to 8.98 eggs/5 plants. The lowest oviposition was recorded in IS 2312 (RC) (3.8 eggs/ 5 plants). None of the 
test entries were statistically on par with 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) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Akola, Dharwad, Indore, Palem and Udaipur. Data 
from Udaipur was not considered due to exceptionally high CV (%). Across the locations the entries SPH 1941, 
SPH 1944 and SPH 1939 recorded stem borer injury rating on par with the resistant check (IS 2205).  The 
infestation was severe at Dharwad (34.0 % DH), Indore (33.8% DH) and Palem (21.4% DH). At Dharwad the 
entries SPH 1939, SPH 1921, SPH 1938; SPH 1938 at Palem and none at Indore recorded lower damage on par 
with resistant check (IS 2205) statistically. The mean borer damage was low at Akola (10.0%DH), Rahuri (10.4% 
DH) and Udaipur (3.1% DH). 
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Across the locations, deadhearts due to stem borer ranged from 3.1 – 34.0 % with an average of 29.7 % DH and 
entries SPH 1939 were statistically on par with to resistant check (IS 2205) (Table 1.2). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 
26.2 plants plot -1
 

 indicating optimum plant stand to record data(Table 1.5).  

Trial 2: Advance Hybrid Trial (AHT-GS) Late sowing,  (Locations: 8):  
The entries were sown  and screening of the material was  done under artificial infestation for shoot fly (Fish 
meal technique)  and under natural infestation for rest of the pests.  
 
Total entries  : 21 
Experimental hybrids : 10 
Commercial checks  : 05 (CHS 35, , CHS 16, CSH 25, CSH 30, CSH 41)  
 Local check: 01 (Akola-CSH 35; Dharwad- SPH 1883; Indore- CSH 18; Palem- CSV 31; Parbhani- SPH 1641;  Rahuri- 

Phule Vasundhara; Surat- GJ 42; Udaipur- CSV 23 
Resistant checks  : 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 09 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot 
fly infestation was highest at Rahuri (76.6% DH) followed by Akola (70.6% DH), Parbhani (67.8%), Palem (58% 
DH), Dharwad (57.4% DH), Indorei (42.8% DH), Udaipur (39.5 % DH) and lowest at Indore (42.8% DH).  
 
The entries SPH 1914, SPH 1938, SPH 1921, SPH 1936, SPH 1912, SPH 1888, CSH 35  at Dharwad; SPH 
1936 at Rahuri; SPH 1944, SPH 1914, SPH 1921, SPH 1939, CSH 25, Local check, SPH 1888, SPH 1938 at 
Surat; SPH 1939, Local check, CSH 30, 1914, 1912, CSH 35, 1888, 1938, CSH 25, 1921, CSH 16, CSH 41 at 
Udaipur were statistically on par with IS 18551 (RC).  At Palem and Parbhani Local checks recorded damage on 
par with the resistant check IS 18551. At Akola, Indore, none of the entries were comparable to check and 
recorded significantly higher damage than check.  
Across the locations, the mean shoot fly deadhearts was 54.9 % with a range of 25.9 – 76.6 %. None of the test 
hybrids were significantly superior to the resistant check (Table 2.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Dharwad (10.1 eggs/ 
5plants), followed by Indore (8.6 eggs/ 5 plants), while at Palem oviposition was (8.1 eggs/5plants), Rahuri (7.2 
eggs/5 plants, Udaipur (6.4 eggs/5 plants) and 2.8 eggs/ 5 plants at Parbhani.  Overall across the locations 
oviposition ranged from 2.8 to 10.1 eggs/5 plants. The lowest oviposition was recorded in IS 2312 (RC) (4.2 
eggs/ 5 plants). None of the test entries were statistically on par with resistant check (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) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Dharwad, Indore, Palem, Surat and Udaipur. Data 
from Akola and Rahuri was not considered due to exceptionally high CV (%). The borer infestation was low at 
Udaipur (4.6 % DH) and Rahuri (8.6%). The infestation was severe at Dharwad (35.5 % DH), Indore (35.4% DH), 
Surat (31.1% DH) and Palem (23.1% DH). At Indore all the test entries recorded significantly higher damage than 
the resistant check. At Udaipur all the test entries were on par with resistant check. The test entries, SPH 1938, 
CSH 35 at Dharwad; SPH 1936, SPH 1912 and CSH 25 at Palem; SPH 1944, SPH 1914, SPH 1939, CSH 25, 
SPH 1938, Local check, SPH 1912 were on par with IS 2205 (RC) statistically.  
 
Across the locations, deadhearts due to stem borer ranged from 4.6 – 35.5 % with an average of 22.0 % DH and 
entries SPH 1912 and SPH 1936 were statistically on par with to resistant check (IS 2205) (Table 2.2). 
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The data on injury rating (1-9) was recorded at five locations viz., Akola, Indore, Palem, Surat and Udaipur. The 
mean leaf injury due to borer was maximum at Surat  (6.1) followed by Indore (3.3),  Udaipur (2.2) Palem (2.1), 
and lowest at Akola (1.8).  The entries SPH 1914, 1936, 1941, 1942 at Akola; SPH 1912 at Indore; SPH 1912, 
SPH 1936, SPH 1938, SPH 1939, SPH 1944 at Palem and SPH 1888, SPH 1912, SPH 1914, SPH 1921, SPH 
1936, SPH 1938, SPH 1939 at Surat were on par with IS 2205 (RC) statistically. Across locations the entry SPH 
1912 and CSH 25 was on par with the resistant check IS 2205 (Table 2.2).   
 
Head bug (Calocoris angustatus): The damage due to head bug was observed at Indore, Palem and Parbhani 
at low intensity. The damage ranged from 1.0 –3.9  on 1 – 9 scale, indicating low infestation. The mean head bud 
damage score was 2.3 (Table 2.3). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (2.9%) and Dharwad (1.4%). The damage was severe at Palem with mean damage of 
31.9%.Across the location the mean damage  was 12.1%.The damage among test entries ranged from 10.2 – 
17.0%. The test entries SPH 1888, SPH 1938, SPH 1941, SPH 1914, SPH 1944 recorded low damage.  
  
Morphological traits: 
The data were recorded for leaf glossiness and seedling vigour. Leaf glossiness was scored on a scale of 1 - 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, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and 
Udaipur. Across the locations the mean score ranged from 1.9 – 3.5 with mean score of 2.7. The entries, IS 
2312. IS 18551 and IS 2205 recorded 2.3..  All the test hybrids were statistically on par with resistant checks (IS 
2312. IS 18551 and IS 2205). The entries Swarna and DJ 6514 recorded highest scores (3.1) indicating 
susceptibility to shoot fly (Table 2.6).  
 
Seedling vigour:  The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. 
Across the locations the mean score ranged from 1.8 – 3.7 with mean score of 2.8. The entries, IS 2312. IS 
18551 and IS 2205 recorded 2.3, 2.1 and 2.0.  All the test hybrids  were statistically on par with resistant checks 
(IS 2312. IS 18551 and IS 2205). The entries Swarna and DJ 6514 recorded highest scores (3.1, 3.4) indicating 
susceptibility to shoot fly (Table 2.6).  
 
 Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem,  Parbhani,  Rahuri  and Udaipur.. 
Overall, the trial mean was 74.5 days with a range of 66.1 to 90 days. The entry SPH 1936 was earliest to flower 
among test entries (67.9 days) while DJ 6514 flowered late (78.3 days) (Table 2.4). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 
23.7 plants plot -1

Trial 3: Advance Varietal Trial (AVT-GS) Early sowing 

 indicating optimum plant stand to record data(Table 2.5).  
 

The entries were sown and screening of the material was done under artificial infestation for shoot fly (Fish meal 
technique) and under natural infestation for rest of the pests.  
 
Total entries  : 17 
Experimental Varieties : 6 
Commercial checks  : 05 (CSV 31, CSV 27, CSV 20, CSV 17, CSV 36)  
 Local check: 01 (Akola- AKSV 181; Dharwad- CSV 37; Indore- RJV 1862; Palem- CSV 31; Parbhani- PVK 801;  Rahuri- 

Phule AmrIta; Udaipur- CSV 23 
Resistant checks  : 02 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur) 
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur). The mean shoot fly 
infestation was highest at Rahuri (63.0% DH) followed by Palem (56.2% DH) Dharwad (53.0% DH), Akola (51.6 
% DH), Parbhani (41.4 % DH) Indore (34.8 % DH) and lowest in Udaipur (29.5 % DH). 
 
None of the test entries were on par with the resistant checks at Dharwad, Indore, Palem, Parbhani, Rahuri and 
Udaipur. At Akola the test entry SPV 2569 was on par with resistant checks (Is 2312, IS 18551). Across the 
locations, the mean shoot fly deadhearts was 44.9 % with a range of 29.5 – 63.0 %. None of the test hybrids 
were significantly superior to the resistant check (Table 3.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Udaipur, Palem (7.8 eggs/ 
5plants), followed by Rahuri (7.0 eggs/ 5 plants), Indore (6.7 eggs/5plants) while at Dharwad oviposition was (3.6 
eggs/5plants) and 2.0 eggs/ 5 plants at Parbhani.  Overall across the locations oviposition ranged from 3.2 to 
97.5 eggs/5 plants. The lowest oviposition was recorded in IS 2205 (RC) (3.2 eggs/ 5 plants). The entries SPV 
2624, SPV 2569,  SPV 2568 were statistically on par with resistant check (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) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Akola, Dharwad, Indore, Palem, and Udaipur. The 
borer infestation was low at Udaipur (5.0 % DH). The infestation was severe at Dharwad (32.7 % DH) followed by 
Indore (31.7 % DH), Palem (21.0 % DH). followed by Akola (10.9 % DH). At Akola the entries SPV 2569, SPV 
2624, SPV 2568 SPV 2612 at Palem; SPV 2568 at Dharwad; SPV 2612 at Palem;  SPV 2688, SPV 2612, SPV 
2569 and SPV 2568  were on par with resistant check IS 2205 statistically. Across the locations, deadhearts due 
to stem borer ranged from 9.7 – 39.7 % with an average of 20.3 % DH and the entry, SPV 2568 was statistically 
on par with to resistant check (IS 2205) (Table 3.2). 
 
The data on injury rating (1-9) was recorded at at Akola, Indore, Palem, Dharwad and Udaipur. The mean leaf 
injury due to borer was maximum at Indore (4.1) followed by Dharwad (2.7), Udaipur (2.5), Palem (2.0) and Akola 
(2.1).  Across locations the entry SPV 2568 and SPV 2683 were on par with the resistant check IS 2205 (Table 
3.2).   
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 
22.4 plants plot -1

Trial 4: Advance Varietal Trial (AVT-GS) Late sowing 

 indicating optimum plant stand to record data(Table 3.5). 
 

The entries were sown  and screening of the material was  done under artificial infestation for shoot fly (Fish 
meal technique)  and under natural infestation for rest of the pests.  
 
Total entries  : 17` 
Experimental Varieties : 6 
Commercial checks  : 05 (CSV 31, CSV 27, CSV 20, CSV 17, CSV 36)  
 Local check: 01 (Akola- AKSV 181; Dharwad- CSV 37; Indore- RJV 1862; Palem- CSV 31; Parbhani- PVK 801;  Rahuri- 

Phule AmrIta; Surat- Gnj-1 42; Udaipur- CSV 23 
Resistant checks  : 02 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot 
fly infestation was highest at Dharwad (65.6% DH) followed by Parbhani (65.1% DH), Rahuri (62.9% DH), Akola 
(55.3% DH), Palem (54.7 % DH), Indore (37.9 % DH), Udaipur (40.6 % DH)  and lowest in Surat (25.9% DH). 
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The entries SPV 2683, SPV 2569, CSV 17, SPV 2568, CSV 36, SPV 2688  at Dharwad; CSV 31 at Rahuri; CSV 
31, CSV 20, SPV 2569, CSV 36, Local check, SPV 2612, CSV 27, SPV 2683 at Surat; CSV 36, CSV 31, 2688, 
2612, CSV 31, 2568, 2683, 2569, CSV 20, Local checkCSV 17 at Udaipur were statistically on par with IS 18551 
(RC).  At Palem, Indore and Parbhani none of the entries were on par with check thus recording significantly 
higher damage over the resistant check IS 18551. 
.  
Across the locations, the mean shoot fly deadhearts was 51.0 % with a range of 25.9 – 65.6 %. None of the test 
varieties were significantly superior to the resistant check IS 18551. (Table 4.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Dharwad (9.4 eggs/ 
5plants), followed by Indore (8.4 eggs/ 5 plants), while at Rahuri oviposition was (6.5 eggs/5plants), Palem (5.7 
eggs/5 plants, and 2.8 eggs/ 5 plants at Parbhani.  Overall across the locations oviposition ranged from 2.8 to 
9.4eggs/5 plants. The lowest oviposition was recorded in IS 2205 (RC) (4.9 eggs/ 5 plants). The entries SPV 
2624, CSV 17, CSV 31, SPV 2569, were statistically on par with resistant check (Table 4.1). 
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Akola, Dharwad, Indore, Palem, Rahuri, Surat and 
Udaipur. Data from Akola Udaipurand Rahuri was not considered due to exceptionally high CV (%). The borer 
infestation was low at Udaipur (4.6 % DH) and Rahuri (8.6%). The infestation was severe at Indore (34.3%DH) 
followed by Surat (31.2 % DH), Dharwad (29.9% DH) and Palem (18.6 % DH). At Dharwad the entry SPV 2683; 
CSV 20 at Palem; SPV 2568, SPV 2569, SPV 2612, 2683, 2688, CSV 31, CSV 27, CSV 20, CSV 17, CSV 36 
and Local check were on par with resistant check IS 2205 statistically. 
  
Across the locations, deadhearts due to stem borer ranged from 5.2 – 34.3 % with an average of 28.5.0 % DH 
and the check  CSV 20 was statistically on par with to resistant check (IS 2205) (Table 4.2). 
 
The data on injury rating (1-9) was recorded at five locations viz., Akola, Indore, Palem, Surat and Udaipur. The 
mean leaf injury due to borer was maximum at Surat  (6.1) followed by Udaipur (3.4),  Indore (3.3),  Palem (1.9), 
and lowest at Akola (1.8). 
 
The test varieties SPV 2568, SPV 2569, SPV 2612, SPV 2624, SPV 2683, SPV 2688 at Akola;  SPV 2569, SPV 
2624, SPV 2683, SPV 2688 at Palem; SPV 2569, SPV 2612, SPV 2688, SPV 2624 at Surat;  SPV 2569, SPV 
2612, SPV 2624, SPV 2688 at Udaipur were statistically on par with IS 2205 (RC). Across locations the entry 
SPV 2569 was on par with the resistant check IS 2205 (Table 4.2).   
 
Head bug (Calocoris angustatus): The damage due to head bug was observed at Indore, Palem and Parbhani 
at low intensity. The mean damage across centers ranged from 1.4 –4.0  on 1 – 9 scale, indicating low 
infestation. The mean head bud damage score was 2.4 (Table 4.3). Across locations the entry CSV 17, Local 
check recorded < 2.0 score damage. 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (2.4%) and Dharwad (1.5%). The damage was severe at Palem with mean damage of 36.0%. 
Across the location the mean damage  was 13.3%.The damage among test entries ranged from 9.6 – 15.9%. 
The test entries SPV 2624, 2568, CSV 17 and CSV 31  recorded low damage. (Table 4.3) 
  
Morphological traits: 
The data were recorded for leaf glossiness and seedling vigour. Leaf glossiness was scored on a scale of 1 - 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. 
 



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

 
7-Sorghum-Entomology-Kharif-Report-agm21                Page 10 of 30 

Seedling glossiness:  The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and 
Udaipur. Across the locations the mean score ranged from 2.2 – 3.2 with mean score of 2.7. The entries SPV 
2612, SPV 2569, SPV 2683, SPV 2688, CSV 27, CSV 20,  and Local check were statistically on par with 
resistant check (IS 2205). The entries Swarna and DJ 6514 recorded highest scores (3.2) indicating susceptibility 
to shoot fly (Table 4.6).  
 
Seedling vigour:  The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. 
Across the locations the mean score ranged from 1.8 – 3.3 with mean score of 2.6. The entries, IS 2312. IS 
18551 and IS 2205 recorded 2.3, 2.1 and 2.0.  None of the test varieties were statistically on par with resistant 
checks (IS 2312. IS 18551 and IS 2205). The entries CSV 31, Local check recorded low scores on par with 
resistant check. (Table 4.6).  
 
 Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem, Parbhani,  Rahuri  and Udaipur.. 
Overall, the trial mean was 75.3 days with a range of 67.7 to 81.1 days. The entry CSV 17 was earliest to flower 
among test entries (67.7 days) while DJ 6514 flowered late (81.1 days) (Table 4.4). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 
24.4 plants plot -1

Trial 5: Initial Hybrid Trial (IHT-GS) 

 indicating optimum plant stand to record data(Table 4.5). 
 

The entries were sown  and screening of the material was  done under artificial infestation for shoot fly (Fish 
meal technique)  and under natural infestation for rest of the pests.  
 
Total entries  : 19 
Experimental hybrids : 9 
Commercial checks  : 05 (CSH 16, CSH 25, CSH 30, CSH 41)  
 Local check: 01 (Akola-CSH 35; Dharwad- SPH 1883; Indore- CSH 18; Palem- CSV 31; Parbhani- SPH 1641;  Rahuri- 

Phule Vasundhara; Surat- GJ 42; Udaipur- CSV 23 
Resistant checks  : 02 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot 
fly infestation was highest at Rahuri (74.5% DH) followed by Akola (69.3% DH), Dharwad (66.1% DH), Parbhani 
(62.3%), Palem (57.8% DH), Indore (38.6% DH), Udaipur (26.5 % DH) and lowest at Surat (26.3% DH).  
 
The entries CSH 25, SPH 1973, SPH 1980, CSH 30 at Parbhani; SPH 1974, CSH 25, SPH 1980, SPH 1979, 
CSH 30, Local check, SPH 1975, CSH 16, SPH 1976, SPH 1972 at Surat were on par with resistant check IS 
18551. There was no significant difference in shoot fly infestation at Udaipur while at Akola, Dharwad, Indore and 
Palem none of the test entries were comparable to check IS 18551 and all of them had significanmtly high shoot 
fly infestation. 
Across the locations, the mean shoot fly deadhearts was 52.7 % with a range of 26.3 – 74.5 % DH. None of the 
test hybrids were superior to the resistant checkstatistically (Table 5.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Indore (7.0 eggs/ 5 plants), , 
followed by Dharwad and Udaipur (6.9 eggs/ 5plants), while at Palem oviposition was (6.2 eggs/5plants), Rahuri 
(5.6 eggs/5 plants, and least (3.0 eggs/ 5 plants) at Parbhani.  Overall across the locations oviposition ranged 
from 3.0 to 7.0 eggs/5 plants. The lowest oviposition was recorded in IS 18551 (RC) (4.0 eggs/ 5 plants). The 
test hybrids SPH 1978, SPH 1979 and SPH 1980 were statistically on par with resistant check (Table 5.1). 
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Dharwad, Indore, Palem, Surat and Udaipur. Data 
from Rahuri and Udaipur was not considered due to exceptionally high CV (%). The infestation was severe at 
Dharwad (6.4 % DH), Indore (36.2% DH), Palem (22.4% DH), Surat (31.6% DH). The data from Rahuri and 
Udaipur were not taken into account due to exceptionally high CV(%). The test entries SPH 1980, SPH 1977, 
SPH 1975, SPH 1972, SPH 1976 at Dharwad;  SPH 1976 at Indore; SPH 1973 at Palem; SPH 1974 , SPH 1975,  
SPH 1976, SPH 1978 , SPH 1979, SPH 1980 , CSH 16 at Surat were on  were on par with resistant check (IS 
2205), statistically.  
 
Across the locations, deadhearts due to stem borer ranged from 4.6 – 36.4 % with an average of 31.6 % DH and 
none of the entries  were statistically on par with to resistant check (IS 2205) (Table 5.2). 
The data on injury rating (1-9) was recorded at five locations viz., Akola, Indore, Palem, Surat and Udaipur. The 
mean leaf injury due to borer was maximum at Surat  (6.1) followed by Indore (3.5),  Udaipur (3.4) Palem (2.3), 
and lowest at Akola (1.7). 
 
The entries SPH 1974, SPH 1975, SPH 1976, SPH 1972, SPH 1973, SPH 1977, SPH 1978, SPH 1980 at Akola; 
SPH 1973 at Palem; SPH 1974, SPH 1980, SPH 1972, SPH 1973, 1975, 1976, 1978 at Surat;   SPH 1972 at 
Udaipur were on par with IS 2205 (RC) statistically. Across locations none of the entries were on par with the 
resistant check IS 2205 (Table 5.2).   
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (2.4%) and Dharwad (1.4%). The damage was severe at Palem with mean damage of 34.9%. 
Across the location the mean damage was 12.9%. The damage among test entries ranged from 9.3 – 15.2 %. 
The test entries SPH 1978, SPH 1972,  SPH 1974 recorded low damage (Table 5.2).  
  
Morphological traits: 
The data were recorded for leaf glossiness and seedling vigour. Leaf glossiness was scored on a scale of 1 - 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, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and 
Udaipur. Across the locations the mean score ranged from 1.9 – 3.9 with mean score of 2.8. The entries, IS 
2312. IS 18551 and IS 2205 recorded low scores (2.2, 1.8, 2.0, respectively).  Local check recorded score obn 
par with resistant check and all entries recorded high scores(Table 5.5).  
 
Seedling vigour:  The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. 
Across the locations the mean score ranged from 2.0 – 2.9 with mean score of 2.7. The test entries SPH 1974, 
SPH 1976, SPH 1977, SPH 1978, SPH 1980 and CSH 16 recorded scores on par with the resistant check (Table 
5.5).  
 
Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem,  Parbhani,  Rahuri  and Udaipur.. 
Overall, the trial mean was 73.9 days with a range of 67.5 to 79 days. The entry CSH 30 was earliest to flower 
among test entries (67.5 days) while DJ 6514 flowered late (79.0 days) (Table 5.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 
24.8 plants plot -1
 

 indicating optimum plant stand to record data(Table 5.4).  

Trial 6: Initial Varietal Trial (IVT-GS) 
The entries were sown  and screening of the material was  done under artificial infestation for shoot fly (Fish 
meal technique)  and under natural infestation for rest of the pests.  
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Total entries  : 29 
Experimental Varieties : 19 
Commercial checks  : 04 (CSV 31, CSV 27, CSV 20, CSV 17)  
 Local check: 01 (Akola- AKSV 181; Dharwad- CSV 37; Indore- RJV 1862; Palem- CSV 31; Parbhani- PVK 801;  Rahuri- 

Phule AmrIta; Surat- Gnj-1 42; Udaipur- CSV 23 
Resistant checks  : 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot 
fly infestation was highest at Rahuri (65.8% DH), Akola (66.1%DH),  Parbhani (64.2%DH), Dharwad 
(60.9%Palem (58.1%DH), Indore (46.4%DH)DH),  Surat (30.7% DH) and Udaipur (29..9 % DH). The data from 
Udaipur was not considered as there was hardly any difference between susceptible and resistant check in terms 
of shoot fly infestation. 
 
At Akola, Indore, Palem, Parbhani and Rahuri none of the test entries were on par with the resistant checks (IS 
2312 and IS 18551. At Dharwad the entries SPV 2769, SPV 2772, SPV 2785, SPV 2778, SPV 2775, SPV 2787, 
SPV 2774, SPV 2773;  SPV 2771, SPV 2782, SPV 2786 at Rahuri;  SPV 2776, SPV 2785, SPV 2786, SPV 
2778, SPV 2773, SPV 2774, SPV 2780, SPV 2781 at Surat recorded damages which were on par with resistant 
checks (IS 18551, IS 2312). 
 
Across the locations, the mean shoot fly deadhearts was 65.3 % with a range of 29.9 – 66.1 % DH. None of the 
test varieties were superior to the resistant check statistically (Table 6.1). 
 
Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Udaipur (8.2 eggs/5plants, 
Indore (7.4 eggs/ 5 plants),followed by Palem (6.9 eggs/ 5plants), while at Akola  oviposition was (6.5 
eggs/5plants), Rahuri (5.2 eggs/5 plants and least (2.9 eggs/ 5 plants) at Parbhani.  Overall across the locations 
oviposition ranged from 2.9 to 8.2 eggs/5 plants. The lowest oviposition was recorded in IS 18551, IS 2312 (RC) 
(4.1 eggs/ 5 plants). The test varieties  SPV 2771 and SPV 2772  were statistically on par with resistant check  
for ovipositional preference(Table 6.1). 
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE.  
 
The data on deadhearts due to stem borer was recorded at Akola, Rahuri, Udaipur, Dharwad, Indore, Palem and 
Surat. Data from Akola,Rahuri and Udaipur was not considered due to exceptionally high CV (%).The infestation 
was severe at Indore (36.7 % DH), Surat (36.8% DH),  Dharwad (31.2% DH), Palem (22.2% DH). The mean  
infestation was 12.6, 7.5and 5.3% DH.  
 
The test entries SPV 2776, SPV 2785, SPV 2782, SPV 2769, SPV 2778, SPV 2773, SPV 2781, SPV 2787, SPV 
2772, SPV 2783, SPV 2770, SPV 2784, SPV 2775, SPV 2777, SPV 2779, at Dharwad;  SPV  2776, SPV  2785, 
SPV 2786, SPV  2778, SPV  2774 at Surat; At Indore  and Palem all the test entries were statistically inferior to  
resistant check  IS 2205 (Table 6.2).  
 
Across the locations, deadhearts due to stem borer ranged from 5.3 – 36.7 % with an average of 31.5 % DH and 
the entries SPV 2776, SPV 2781, SPV 2785and SPV 2769 were statistically on par with to resistant check (IS 
2205) (Table 6.2). 
 
The data on injury rating (1-9) was recorded at five locations viz., Akola, Indore, Palem, Surat and Udaipur. The 
mean leaf injury due to borer was maximum at Surat  (5.9) followed by Indore (3.5),  Udaipur (3.0) Palem (2.1) 
and lowest at Akola (2.0). The data from Udaipur was not considered due to exceptionally high CV%. All the test 
entries recorded leaf injury  damage score on par with IS 2205(RC) at Akola nad Palem. At Indore and Surat 
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none all the test entries  recoerded significantly higher damages compared to IS 2205(RC).   Across locations 
none of the entries were on par with the resistant check IS 2205 and they recorded higher damage ratings (Table 
6.2).   
 
Head bug (Calocoris aungustatus): The damage due to head bug was observed Indore and Palem at low 
intensity. The damage ranged from 1.2 –2.7 on 1 – 9 scale, indicating low infestation. Across the locations the 
mean head bug damage score was 1.7. The entries, SPV 2777, SPV 2772, recorded low damage rating (Table 
6.3). 
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed Akola at low intensity. The 
damage ranged from 1.7 –2.7 on 1 – 9 scale, indicating low infestation. The mean head bud damage score was 
2.0. The entries,  SPV 2777, SPV 2776, SPV 2772, SPV 2769 recorded low damage rating (Table 6.3). 
 
Mite (Oligonynchus indica): The damage due to shoot bug was observed Akola at low intensity. The damage 
ranged from 1.0 –2.7  on 1 – 9 scale, indicating low infestation. The mean head bud damage score was 1.2. The 
entries SPV 2769, SPV 2770, SPV 2773, SPV 2774, SPV 2775, SPV 2776, SPV 2777, SPV 2778, SPV 2780, 
SPV 2781, SPV 2782, SPV 2783, SPV 2785, SPV 2786, SPV 2787 recorded low damage (1.0 score) (Table 
6.3). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (2.5%) and Dharwad (1.3%). The damage was severe at Palem with mean damage of 28.6%. 
Across the location the mean whorl damage  was 10.8 %. The damage among test entries ranged from 7.9 – 
12.7 %. The test entries SPV 2784, SPV 2781, SPV 2776, SPV 2769 recorded low damage  (Table 6.3).  
  
Morphological traits: 
The data were recorded for leaf glossiness and seedling vigour. Leaf glossiness was scored on a scale of 1 - 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, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. 
Across the locations the mean score ranged from 1.8 – 3.2 with mean score of 2.7. The entries, IS 2312. IS 
18551 and IS 2205 recorded low scores (1.8, 1.8, 1.9, respectively (Table 6.6).  
 
Seedling vigour:  The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. 
Across the locations the mean score ranged from 1.8 – 3.4 with mean score of 2.9(Table 6.6).  
 
Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem,  Parbhani,  Rahuri  and Udaipur.. 
Overall, the trial mean was 75.7 days with a range of 69.3 to 80.5 days. The entry CSV 17 was earliest to flower 
among test entries (69.3 days) while SPV 2782 flowered late (80.5 days) (Table 6.4). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. The Across the locations, the mean plant stand 
was 24.4 plants plot -1

Trial 7: Initial Advanced Varietal hybrid Trial (IAVHT-MC)  

 indicating optimum plant stand to record data(Table 6.5).  
 

 
Total entries  : 27 
Experimental hybrids : 12 
Experimental varieties : 07 
Commercial checks : 02 (CSH 24 M, CSV 33 MF) 
Local check:   01 (Akola- SPV 669; Hisar- HC 136; Ludhiana- PSC-4; Udaipur- CO FS-29) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Ludhiana, Surat and Udaipur) 
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four 
locations viz; Akola,  Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola 
(63.0 % DH), Ludhiana (43.3 % DH), Hisar (38.3% DH), Udaipur (38.1 %DH) and Surat (25.1%DH). The data at 
Udaipur was not considered as there was no difference between the resistant and susceptible checks. The entry 
SPV 2768 at Hisar and Ludhiana;  SPH1904, SPH1932, SPH1933, SPH1934, SPH1935, SPH1966, 
SPH1967,SPH1968, SPH1969, SPH1970, SPV2669, SPV2670, SPV2764, SPV2765, SPV2766, SPV2767 at 
Surat were on par with IS 18551, IS 2312 (RC) (Table 7.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 42.4 % DH with a range of 17.5 – 50.2 
% DH across entries. The entry SPV 2768 was statistically on par with the resistant check IS 18551 and IS 2312 
(Table 7.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar and 
Ludhiana. Shoot fly oviposition was heavy at Hisar (7.0 eggs/ 5 plants) followed by Udaipur 6.6 eggs/5 plants. 
Across the locations oviposition ranged from 4.5 – 8.7 eggs/ 5 plants with mean eggs of 6.8 eggs / 5 plants.  
None of the entries were on par with IS 18551 (RC) (Table 7.1).  
  
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, Hisar, Surat and Udaipur.  The 
borer infestation was severe at Surat (30.1 % DH) followed by Hisar (15.4 % DH), Akola (10.6 % DH) and 
Udaipur (5.9% DH). The data from Akola and Udaipur recorded exceptionally high CV % hence data was not 
considered.   At Hisar the entries SPH 1966, SPV 2669, SPV 2766 and SPH 1933; SPH 1904, SPH 1932, SPH 
1933, SPH 1934, SPH 1935, SPH 1966, SPH 1967, SPH 1968, SPH 1969, SPH 1970, SPV 2669, SPV 2670, 
SPV 2764, SPV 2765, SPV 2766, SPV 2767 at Surat were on par with IS 2205(RC).   
 
Across the locations the trial mean was 22.7% with range across varieties was 14.0 – 38.6% DH. The entries 
SPV 2766, SPH 1966, SPH 1932, SPV 2669, SPV 2764, SPH 1933, SPH 1968, SPV 2767, SPH 1934, SPV 
2765 were on par with the resistant check IS 2205 (Table 7.1). 
 
The data on injury rating (1-9) was recorded at four locations viz., Akola , Hisar, Surat and Udaipur. The mean 
leaf injury due to borer was maximum at Surat (5.3) followed by Hisar (3.9), Udaipur (2.3) and Akola (1.7). Across 
the locations the mean damage rating within entries ranged from 1.3 – 4.8, the mean injury rating was 3.6. The  
test entries SPV 2766, SPV 2669 and SPV 2768 recorded low damage on par with IS 2205 resistant check 
(Table 7.1).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 2.0 with an average of 1.3 (Table 7.2). The entries IS 
18551, IS 2312 and IS 2205  recorded higher damage ratings but there was no significant difference between the 
entries.  
 
Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage 
ranged from 1.7 – 5.0  on 1 – 9 scale indicating low mean infestation (4.1) (Table 7.2).There was no significant 
difference and none of the entries were comparable to DJ 6514 (RC) which recorded 1.0 damage rating.  
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.3 – 3.7 on 1 – 9 scale indicating low mean infestation (2.3). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 7.2). 
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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 Akola, Hisar  and Udaipur(Table 7.3). Across the locations the 
mean score ranged from 2.6 – 3.3 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest 
scores (1.2) while the entry Swarna recorded highest score (3.5) indicating susceptibility to shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Surat and Udaipur. (Table 7.3). Across the locations 
the mean score ranged from 2.7 – 3.5 with average score of 3.1. Entries IS 18551 and IS 2205 recorded lowest 
scores (2.0) while the entry Swarna recorded highest score (3.8) indicating susceptibility to shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 80.6 days 
with a range of 75.5 to 86.7 days. The entry SPH 1971 was earliest to flower (75.5 days (Table 7.2). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 18.6 
– 39.7 plants plot -1 with an average of 26.1 plants plot -1

Trial 8: Advanced Varietal hybrid Trial (AVHT-SC)  

 (Table 7.2) indicating optimum plant stand. 
 

 
Total entries  : 18 
Experimental hybrids : 02 
Experimental varieties : 05 
Commercial checks : 04 (CSH 13, CSV 35F, CSH 40F, CSV 21F) 
Local check:   01 (Akola- AKSV 181; Hisar- HC 136;  Ludhiana- PSC-1; Udaipur-  …..) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Ludhiana, Surat and Udaipur) 

 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four 
locations viz; Akola,  Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola 
(48.3 % DH) followed by  Ludhiana (33.8 % DH), Udaipur (28.1 %DH), Surat (26.8 % DH) and Hisar (25.1% DH).  
The data at Udaipur was not considered as there was no difference between the resistant and susceptible 
checks. The entry SPV 2587, SPV 2705 at Akola; SPV 2584, SPV 2593, SPV 2704, SPV 2584, SPV 2705 at 
Hisar; SPH 1958, SPV 2593, SPV 2587, SPH 1961, SPV 2584 at Ludhiana; SPV 2584 at Surat  were the test 
entries which were on par with on par with IS 18551, IS 2312 (RC) (Table 8.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 33.5 % DH with a range of 15.2 – 62.3 
% DH across the entries. The entry SPV 2587, SPV 2593  was statistically on par with the resistant check IS 
18551 and IS 2312 (Table 8.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar and 
Ludhiana. Shoot fly oviposition was heavy at Hisar (5.4 eggs/ 5 plants) followed by Udaipur 8.1 eggs/5 plants. 
Across the locations oviposition ranged from 4.5 – 9.2 eggs/ 5 plants with mean eggs of 6.7 eggs / 5 plants.  
None of the entries were on par with IS 18551 (RC) (Table 8.1).  
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Surat and Udaipur.  The 
borer infestation was severe at Surat (33.2 % DH) followed by Hisar (14.2 % DH), Akola (9.4 % DH) and Udaipur 
(5.7% DH). The data from Akola and Udaipur recorded exceptionally high CV % hence data was not considered.   
At Hisar the entries SPV 2584, SPV 2587, SPH 1961, SPH 1958, SPV 2593, SPV 2704, SPV 2705; SPV 2584, 
SPV 2705, SPV 2587, SPV 2704, SPH 1961at Surat were on par with IS 2205(RC).   
 
Across the locations the trial mean was 23.7% with range across the varieties was 15.0 – 37.7% DH. The entries 
SPV 2584, SPV 2587, SPH 1961, SPV 2705  were on par with the resistant check IS 2205 (Table 8.1). 
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The data on injury rating (1-9) was recorded at four locations viz., Akola , Hisar, Surat and Udaipur. The mean 
leaf injury due to borer was maximum at Surat (5.2) followed by Udaipur (4.5),  Hisar (3.9), and Akola (1.6). 
Across the locations the mean damage rating within entries ranged from 2.2 – 4.9, the mean injury rating was 
3.8. The test entries SPV 2587, SPV 2584, SPV 2704, SPH 1961 and SPV 2705  recorded low damage on par 
with IS 2205 resistant check (Table 8.1).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 3.7 with an average of 1.9 (Table 8.2). The entries IS 
18551, IS 2312 and IS 2205  recorded higher damage ratings but there was no significant difference between the 
entries.  
 
Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage 
ranged from 1.3 – 5.0  on 1 – 9 scale indicating low mean infestation (3.9) (Table 8.2).There was no significant 
difference and none of the entries were comparable to DJ 6514 (RC) which recorded 1.3 damage rating.  
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.0 – 2.0 on 1 – 9 scale indicating low mean infestation (1.9). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 8.2). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (1.8%). The damage among test entries ranged from 1.0 – 2.7 %. The test entries SPV 2584  
recorded low damage  (Table 8.2).  
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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, Hisar and Udaipur(Table 8.3). Across the locations the 
mean score ranged from 1.8 – 3.8 with average score of 2.7. Entries IS 18551 and IS 2205 recorded lowest 
scores) while the entry Swarna recorded highest score (3.7) indicating susceptibility to shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Surat and Udaipur. (Table 8.3). Across the locations 
the mean score ranged from 2.1 – 3.6 with average score of 2.7. Entries IS 18551 and IS 2205 recorded lowest 
scores while the entry Swarna recorded highest score (3.0) indicating susceptibility to shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 80.6 days 
with a range of 78.3 to 83.2 days. The entry SPH 1958 was earliest to flower (75.3 days (Table 8.2). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 24.3 
– 30.9 plants plot -1 with an average of 28.3 plants plot -1

Trial 9: Advanced Varietal hybrid Trial (IVHT-SC)  

 (Table 8.2) indicating optimum plant stand. 
 

 
Total entries  : 30 
Experimental hybrids : 06 
Experimental varieties : 14 
Commercial checks : 04 (CSV 30F, CSV 35F, CSH 40F, CSV 21F) 
Local check:   01 (Akola- AKSV 181; Hisar- HC 136;  Ludhiana- PSC-1; Udaipur-  …..) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Ludhiana, Surat and Udaipur) 

 



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

 
7-Sorghum-Entomology-Kharif-Report-agm21                Page 17 of 30 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four 
locations viz; Akola,  Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola 
(61.1 % DH) followed by  Ludhiana (44.9 % DH), Hisar (34.3% DH),  Surat (31.8 % DH Udaipur (29.2 %DH). The 
data at Udaipur was not considered as there was no difference between the resistant and susceptible checks. 
The entry SPV 2804, SPV 2803, SPV 2802, SPV 2809 at Akola; SPV 2809,  SPV 2804, SPV 2800, SPV 2808 at 
Hisar; SPV 2804, SPV 2809, SPV 2805 at Ludhiana;  SPV 2800, SPH 1987, SPH 1988,  SPV 2806, SPV 2797, 
SPV 2798 at Surat  were the test entries which were on par with on par with IS 18551, IS 2312 (RC) (Table 9.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 43.0 % DH with a range of 17.7 – 65.1 
% DH across the entries. The entry SPV 2804, SPV 2809, SPV 2802  was statistically on par with the resistant 
check IS 18551 and IS 2312 (Table 9.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar and 
Ludhiana. Shoot fly oviposition was heavy at Hisar and Udaipur 6.1 eggs/5 plants. Across the locations 
oviposition ranged from 3.0 – 8.2 eggs/ 5 plants among the entries with mean eggs of 6.1 eggs / 5 plants.  Most 
of the entries were on par with resistant check in terms of ovipositional preference (Table 9.1).  
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar and Udaipur.  The borer 
infestation was severe at Surat (37.6 % DH) followed by Hisar (14.8 % DH) and Akola (10.1 % DH).  At Hisar the 
entries SPV 2809, SPV 2800, SPH 1989, SPV 2797; SPV 2800, SPH 1987, SPV 2806, SPV 2797, SPV 2798, at 
Surat were on par with IS 2205(RC).  Across the locations the trial mean was 26.2% with range across the 
varieties was 17.5 – 37.1% DH. The entries SPV 2800, SPV 2797, SPV 2809, SPH 1987  were on par with the 
resistant check IS 2205 (Table 9.1). 
 
The data on injury rating (1-9) was recorded at four locations viz., Akola , Hisar, Surat and Udaipur. The mean 
leaf injury due to borer was maximum at Surat (6.8) followed by HIsar (4.3), Udaipur (3.5)  and Akola (1.6). 
Across the locations the mean damage rating within entries ranged from 3.4 – 4.6, the mean injury rating was 
4.0. There was no significant difference for leaf injury among the test entries in comparison to resistant check 
(Table 9.1).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 2.7 with an average of 1.6 (Table 9.2). The entries IS 
18551, IS 2312 and IS 2205  recorded higher damage ratings but there was no significant difference between the 
entries.  
 
Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage 
ranged from 1.0 – 4.7  on 1 – 9 scale indicating low mean infestation (3.9) (Table 9.2).There was no significant 
difference and none of the entries were comparable to DJ 6514 (RC) which recorded 1.0 damage rating.  
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.0 – 2.7 on 1 – 9 scale indicating low mean infestation (1.9). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 9.2). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (1.9 %). The damage among test entries ranged from 1.0 – 3.3 %. The test entries SPH 1984  
recorded low damage  (Table 9.2).  
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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 Akola, Hisar and Udaipur(Table 8.3). Across the locations the 
mean score ranged from 2.0 – 3.8 with average score of 2.9. Entries IS 18551 and IS 2205 recorded lowest 
scores) while the entry Swarna recorded highest score (3.7) indicating susceptibility to shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Surat and Udaipur (Table 8.3). Across the locations 
the mean score ranged from 2.1 – 4.0 with average score of 2.9. Entries IS 18551 and IS 2205 recorded lowest 
scores while the entry Swarna recorded highest score (3.6) indicating susceptibility to shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 95.9 days 
with a range of 83.0 to 107 days. The entry swarna was earliest to flower (83.0 days (Table 9.2). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 17.2 
– 29.7 plants plot -1 with an average of 25.6 plants plot -1

Trial 10: Initial Advanced Varietal hybrid Trial (IAVHT-SS)  

 (Table 9.2) indicating optimum plant stand. 
 

 
Total entries  : 27 
Experimental hybrids : 03 
Experimental varieties : 16 
Commercial checks : 03 (CSH 22SS, CSV 19SS, CSV 24SS) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Indore, Ludhiana, Rahuri, Surat and Udaipur) 

 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at 
seven locations viz; Akola,  Hisar, Indore, Ludhiana, Rahuri, Surat and Udaipur. The mean shoot fly infestation 
was highest at Rahuri (69.0%DH) followed by Akola (68.5 % DH) Indore (46.7 % DH), Ludhiana (36.0 % DH), 
Hisar (29.2 % DH), Udaipur (29.4 % DH), Surat (25.8 % DH). The data at Udaipur was not considered as there 
was no difference between the resistant and susceptible checks. The entry SPV 2790  at Akola; SPV 2792, SPV 
2790, SPV 2529, SPV 2693, SPV 2791, SPV 2604, SPH 1982 at Hisar;  SPV 2693, SPV2604, SPV 2791, SPH 
1982 at Ludhiana;  SPV 2695, SPV 2693, SPV 2529 at Rahuri; SPV 2696, SPH 1983, SPV 2795, SPV 2693, 
SPV 2793, SPH 1982, SPV 2695 SPV 2529  at Surat  were the test entries which recorded damage on par with 
IS 18551, IS 2312 (RC) (Table 10.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 45.9 % DH with a range of 23.0 – 68.1 
% DH across the entries. The entry SPV 2693 was statistically on par with the resistant check IS 18551 and IS 
2312 (Table 10.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Indore, 
Rahuri and Udaipur. Shoot fly oviposition was heavy at Indore (11.2  eggs/5 plants) followed by Udaipur (7.7 
eggs/5 plants) while it was least at Rahuri (5.2 eggs/5plants). Across the locations oviposition ranged from 4.3 – 
10.1 eggs/ 5 plants among the entries with mean oviposition of 7.5 eggs / 5 plants.  The entries SPV 2790, SPH 
1982, SPV 2693, SPV 2529, SPV 2791, SPV 2792, SPV 2604, SPV 2695, SPH 1983 were on par with resistant 
check in terms of ovipositional preference (Table 10.1).  
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Indore, Rahurii, Surat and 
Udaipur.  The borer infestation was severe at Rahuri (54.7%DH) followed by Indore (39.7% DH), Udaipur (34.8 
%DH), Surat (30.9 % DH),  Hisar (14.1 % DH) and Akola (10.6 % DH).  The data from Akola and Udaipur was 
not considered due to high CV %. At Hisar the entries   SPV  2790, SPV 2604, SPV 2529, SPV 2696, SPV 2695, 
SPH 1982, SPV 2793; none of test entries at Indore;   all test entries except SPV 2795 at Rahuri and SPV 2696 
at  Surat were on par with IS 2205(RC).   
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Across the locations the trial mean was 34.8 % with range across the varieties was 19.2 – 51.8% DH. The entries 
SPV 2693, SPV 2529, SPV 2695, SPV 2604, SPV 2790, SPH 1983 were on par with the resistant check IS 2205 
(Table 10.1). 
 
The data on injury rating (1-9) was recorded at four locations viz., Akola , Hisar, Indore, Surat and Udaipur. The 
mean leaf injury due to borer was maximum at Surat (6.1) followed by Hisar (4.2), Indore (3.7), Udaipur (2.4) and 
Akola (1.9). Across the locations the mean damage rating within entries ranged from 2.8 – 4.7, the mean injury 
rating was 3.7. The entries 2790, 2793, 2793, SPH 1983, 2693, 2791, 2697, 2795, 2695, 2604 were on par with 
resistant check (IS 2205) (Table 1021).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 2.0 with an average of 1.4 (Table 10.4). The entries IS 
18551, IS 2312 and IS 2205 recorded higher damage ratings but there was no significant difference between the 
entries.  
 
Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage 
ranged from 1.0 – 4.7  on 1 – 9 scale indicating low mean infestation (3.9) (Table 10.3).None of the test entries 
were on par to  DJ 6514 (RC) which recorded 1.0 damage rating.  
 
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.7 – 3.7 on 1 – 9 scale indicating low mean infestation (2.6). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 10.4). 
 
Head bug (Calocoris angustatus): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.0 – 2.0 on 1 – 9 scale indicating low mean infestation (1.5). The entries, SPV 2600, SPH 1981 recorded 
lower damage score (1.0)  (Table 10.3). 
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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, Hisar, Indore, Surat, Rahuri and Udaipur (Table 10.5). 
Across the locations the mean score ranged from 1.3 – 4.1 with average score of 3.0. Entries IS 18551 and IS 
2205 recorded lowest scores) while the entry Swarna recorded highest score (3.8) indicating susceptibility to 
shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Indore, Surat, Rahuri and Udaipur. (Table 10.5). 
Across the locations the mean score ranged from 1.8 – 4.1 with average score of 3.0. Entries IS 18551 and IS 
2205 recorded lowest scores while the entry Swarna recorded highest score (4.1) indicating susceptibility to 
shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 84.8 days 
with a range of 78.3 to 89.3 days. The entry SPV 2604 was earliest to flower (78.3 days (Table 10.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Indore, Ludhiana, Rahuri, Surat  and Udaipur. Across the locations, the data on plant stand was significant 
and ranged from 21.1 - 28.2 plants plot -1 with an average of 25.5 plants plot -1

 

 (Table 10.4) indicating optimum 
plant stand. 

Trial 11: Initial Advanced Varietal hybrid Trial- High Biomass sorghums  (IAVHT-HBM)  
 
Total entries  : 14 
Experimental hybrids : 02 
Experimental varieties : 05 
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Commercial checks : 03 (CSH 13, CSH 22SS) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Indore, Ludhiana, Palem,  Rahuri, Surat and Udaipur) 

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight 
locations viz; Akola,  Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. The mean shoot fly infestation 
was highest at Rahuri (67.9%DH) followed by Akola (64.3 % DH), Palem (57.8%DH),  Indore (47.6 % DH), 
Ludhiana (37.9 % DH), Hisar (30.2 % DH), Udaipur (21.6 % DH), Surat (35.3 % DH). The data at Udaipur was 
not considered as there was no difference between the resistant and susceptible checks, while data from Rahuri 
recorded high CV hence these data were not considered. The entry SPV 2811  at Akola; SPV 2811, SPH1990,  
SPH 1798 at Hisar;  SPV 2812 at Indore, SPV 2402 at Ludhiana;  none at Palem; SPV 2812, SPV 2402, SPV 
2714, SPV 2811 Surat were the test entries which recorded damage on par with IS 18551, IS 2312 (RC) (Table 
11.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 45.5 % DH with a range of 19.1 – 69.2 
% DH across the entries. The entry SPV 2811 was statistically on par with the resistant check IS 18551 and IS 
2312 (Table 11.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Indore, 
Palem, Rahuri and Udaipur. Shoot fly oviposition was high at Udaipur (7.8 egg/5Plants) followed by Palem (6.7 
eggs/5plants),                                                                               
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Indore, Rahurii, Palem, 
Surat and Udaipur.  The borer infestation highest at Surat (40.2%DH) followed by Indore (37.3 % DH), Palem 
(19.7%DH), Hisar (13.6 % DH).   The data from Akola Rahuri and Udaipur was not considered due to high CV %. 
At Hisar the entries SPH 1798, SPH1990, SPV 2402, SPV2714, SPV2810, SPV2811,; none at Indore;   SPV 
2402 at Palem;  SPV2812, SPV 2402,  SPV 2714, SPV2811 at Surat were on par with IS 2205(RC).   
 
Across the locations the trial mean was 27.7 % while  range across the varieties was 15.8 – 44.6% DH. None of 
the test entries were on par with the resistant check IS 2205 (Table 11.2). 
 
The data on injury rating (1-9) was recorded at four locations viz., Akola , Hisar, Indore, Surat, Palem,  and 
Udaipur. The mean leaf injury due to borer was maximum at Surat (6.18 followed by Hisar (4.2), Indore (3.5), 
Udaipur (2.5), Palem (1.9) and Akola (1.6). Across the locations the mean damage rating within entries ranged 
from 3.4 – 6.6, the mean injury rating was 4.9.  None of the entries were comparable to resistant check (IS 2205) 
for leaf injury rating (Table 11.2).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 2.3 with an average of 1.5 (Table 11.4). The entries IS 
18551, IS 2312 and IS 2205 recorded higher damage ratings but there was no significant difference between the 
entries.  
.  
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.7 – 3.0 on 1 – 9 scale indicating low mean infestation (2.5). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 11.4). 
 
Head bug (Calocoris angustatus): The damage due to shoot bug was observed at Indore, Akola,Palem and 
Surat. The damage ranged from  2.4 – 3.0 on 1 – 9 scale indicating low mean infestation (2.7). (Table 11.3). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
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recorded at Akola (2.1 % while at Palem the infestation was heavy (31.3%). The damage among test entries 
ranged from 13.5 – 20.7 %. The test entries SPV 2812  recorded low damage  (Table 11.2).  
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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, Hisar, Indore, Palem, Rahuri and Udaipur (Table 11.5). 
Across the locations the mean score ranged from 2.1 – 3.6 with average score of 2.8. Entries IS 18551 and IS 
2205 recorded lowest scores) while the entry Swarna recorded highest score (3.6) indicating susceptibility to 
shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Indore, Surat, Rahuri and Udaipur. (Table 11.5). 
Across the locations the mean score ranged from 1.8 – 3.6 with average score of 2.8. Entries IS 18551 and IS 
2205 recorded lowest scores while the entry Swarna recorded highest score (4.1) indicating susceptibility to 
shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 84.3 
days with a range of 76.4 to 93.4 days. The entry SPV 2810 was earliest to flower (76.4 days (Table 11.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Indore, Ludhiana, Rahuri, Palem, Surat  and Udaipur. Across the locations, the data on plant stand was 
significant and ranged from 20.5 – 27.8 plants plot -1 with an average of 24.0 plants plot -1

Trial 12: Initial Advanced Varietal hybrid Trial- Brown mid rib  (IAVHT-BMR)  

 (Table 11.4) indicating 
optimum plant stand. 
 

 
Total entries  : 16 
Experimental hybrids : 01 
Experimental varieties : 06 
Commercial checks : 04 (CSV 35F, CSH 40F, CSV43BMR, CSV 21F) 
Resistant checks: 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Indore, Ludhiana, Palem,  Rahuri, Surat and Udaipur) 

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight 
locations viz; Akola,  Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. The mean shoot fly infestation 
was highest at Rahuri (68.0%DH) followed by Akola (66.9 % DH), Palem (61.6%DH),  Indore (46.6 % DH), Surat 
(33.8 % DH), Ludhiana (33.7 % DH), Hisar (30.5 % DH), Udaipur (23.1 % DH). The data at Udaipur was not 
considered as there was no difference between the resistant and susceptible checks, while data from Rahuri 
recorded high CV hence these data were not considered. None of the test entries at Akola, Indore and Palem;  
SPV 2715, SPV 2815,  SPV 2716 at Hisar;  SPV 2814, SPV 2815, SPV 2716 at Ludhiana; SPV 2814 SPV 2716, 
SPV 2715, SPH 1991, SPV 2813at Surat were the test entries which recorded damage on par with IS 18551, IS 
2312 (RC) (Table 12.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 45.5 % DH with a range of 19.1 – 69.2 
% DH across the entries. None of the test entries were comparable statistically with the resistant check IS 18551 
and IS 2312 (Table 12.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Indore, 
Palem, Rahuri and Udaipur. Shoot fly oviposition was highest at Udaipur, Indore (7.7 egg/5Plants) followed by 
Hisar (6.8 eggs/5 plants), Palem (6.6 eggs/5plants),  Rahuri (4.9 eggs/5 plants).    None of the test entries were 
superior than check for ovipositional preference.                                                                          
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Indore, Rahurii, Palem, 
Surat and Udaipur.  The borer infestation highest at Surat (39.4 %DH) followed by Indore (36.9 % DH), Palem 
(20.6 %DH), Hisar (13.7 % DH).   The data from Akola Rahuri and Udaipur was not considered due to high CV 
%. At  Hisar the entries SPH 1991, SPV 2715, SPV 2716, SPV 2717, SPV 2813, SPV 2814, SPV 2815; none at 
Indore and Palem;   ;SPH 1991, SPV 2715, SPV 2716, SPV 2814, SPV 2815 at Surat were on par with IS 
2205(RC).   
 
Across the locations the trial mean was 27.6 % while range across the varieties was 15.8 – 44.6% DH. The test 
entries SPV 2715, SPV 2716 were on par with the resistant check IS 2205 (Table 12.2). 
 
The data on injury rating (1-9) was recorded at six locations viz., Akola, Hisar, Indore, Surat, Palem,  and 
Udaipur. The mean leaf injury due to borer was maximum at Surat (6.)8 followed by Hisar (4.2), Indore (3.6), 
Udaipur (2.3), Palem (2.0) and Akola (1.5). Across the locations the mean damage rating within entries ranged 
from 2.6 – 4.4 and the mean injury rating was 3.4The entries SPV 2814, SPV 2717, SPH 1991 and SPV 2715 
were comparable to resistant check (IS 2205) for leaf injury rating statistically (Table 12.2).   
 
Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the 
scale of 1-9 at Akola. The damage ranged from 1.0 – 2.3 with an average of 1.4 (Table 12.4). The entries IS 
18551, IS 2312 and IS 2205 recorded higher damage ratings but there was no significant difference between the 
entries.  
.  
Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from  1.7 – 3.0 on 1 – 9 scale indicating low mean infestation (2.3). The entries, IS 18551 and IS 2205 recorded 
higher damage (Table 12.4). 
 
Head bug (Calocoris angustatus): The damage due to shoot bug was observed at Indore, ,Palem and Surat. 
The damage ranged from  2.4 – 3.1 on 1 – 9 scale indicating low mean infestation (2.7). At surat infestation was 
high (4.0). There was no significant difference among the entries.(Table 12.3). 
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Akola (2.3 % while at Palem the infestation was heavy (30.0%). The damage among test entries 
ranged from 12.2 – 21.1 %. The test entries SPV 2813  recorded low damage  (Table 12.2).  
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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, Hisar, Indore, Palem, Rahuri. Surat and Udaipur (Table 
12.5). Across the locations the mean score ranged from 2.1 – 3.6 with average score of 2.9. Entries IS 18551 
and IS 2205 recorded lowest scores) while the entry Swarna recorded highest score (3.6) indicating susceptibility 
to shoot fly. 
 
Seedling vigour:  The data was recorded at Akola, Hisar, Indore, Surat, Rahuri and Udaipur. (Table 11.5). 
Across the locations the mean score ranged from 1.8 – 3.6 with average score of 2.8. Entries IS 18551 and IS 
2205 recorded lowest scores while the entry Swarna recorded highest score (4.1) indicating susceptibility to 
shoot fly. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 85.2 
days with a range of 79.0 to 92.3 days. The entry CSV 21F was earliest to flower (79.0 days (Table 11.3). 
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Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Hisar, Indore, Ludhiana, Rahuri, Palem, Surat  and Udaipur. Across the locations, the data on plant stand was 
significant and ranged from 21.0 – 27.8 plants plot -1 with an average of 24.7 plants plot -1

Trial 13: Shoot fly nursery (SFN), Kharif, 2020  

 (Table 12.4) indicating 
optimum plant stand 
 

 
Total entries  : 26 
Test entries  : 20 (Material description) mutants of … Generation? 
Commercial checks : 01 (C-43) 
Resistant checks  : 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 04 (Dharwad, Parbhani, Palem,  Rahuri) 

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four 
locations viz; Dharwad, Parbhani, Palem,  Rahuri. The mean shoot fly infestation was highest at Rahuri (67.3 
%DH) followed by Parbhani (66.7 % DH), Palem (59.1%DH), Dharwad (53.2 % DH). At Dharwad most of the test 
entries except M37-142, ISC;  None of the test entries at Palem;  M 39-136, M 39-139, M 39-20, M 39-161, M 39-
122, M 39-162 ISC 416, ISC 446, M 39-153, M 39-24 at Parbhani;  M 39-162, M 39-122, M 39-20, M 39-156, M 
39-24, M 39-139, M 39-161, M 39-153 at Surat were the test entries which recorded damage on par with IS 
18551(RC) (Table 13.1).  
 
Across the locations, the mean shoot fly deadheart formation in trial was 62.2 % DH with a range of 42.4 – 85.0 
% DH across the entries. The test entries   M 39-156, M 39-122, M 39-20, M 39-139, M 39-162, M 39-24, M 39-
161 were comparable statistically with the resistant check IS 18551 (RC) (Table 13.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad, 
Parbhani, Palem,  Rahuri. Shoot fly oviposition was highest at Dharwad (6.3 egg/5Plants) followed by  Palem 
(5.9 eggs/5plants), Rahuri (4.1 eggs/5 plants), Parbhani (3.5 eggs/5 plants). The test entries M 39-162, M 39-
139, M 39-20, M 39-24, M 39-139, M 39-156, M 39-153, M 39-122, ISC 446, ISC 408, SH 1955 were on par with 
IS 18551 (RC) in terms of  ovipositional preference.                                                                          
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale)  at 35 DAE and deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Dharwad and  Palem.  The borer 
infestation highest at Dharwad (27.5 %DH) followed by Palem (20.3 % DH). The data from Rahuri was not 
considered due to high CV %. At  Dharwad the entries M39-156,  ISC 416, M39-153, M39-24, M39-139, M39-
161, ISC 605, M39-122, M39-162, M39-20, ISC 403;  
and M39-122, M39-161, M 39-20 , M39-24, M37-332, M37-146, M39-162,M39-139, M37-142,M39-156,ISC 403  
at    Palem were on par with IS 2205(RC).   
 
Across the locations the trial mean was 23.9 % while range across the varieties was 13.2 – 42.2% DH. The test 
entries M 39-156, M 39-24, M 39-122,  M39-161,  M 39-20,  M 39-139, M39-162, M39-153, ISC 403 were on par 
with the resistant check IS 2205 (Table 13.2). 
 
The data on injury rating (1-9) was recorded at two locations viz., Dharwad and Palem. At Palem  the mean 
damage rating within entries ranged from 1.0 – 3.0 and the mean injury rating was 2.0. The entries M 37-146, M 
39-24, M 39-161, M 39-20, M37-332, ISC 403 were comparable to resistant check (IS 2205) for leaf injury rating 
statistically (Table 13.2).   
 
Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next 
to maize. The incidence of fall army worm in terms of whorl damage was recorded.  Low level of infestation was 
recorded at Dharwad (1.6 %) but CV was high hence not considered. At Palem infestation was heavy (28.3%). 
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The damage among test entries ranged from 18.5 – 36.1 %. The test entries M 39-122, M 37-142M 39-162 
recorded low damage (Table 13.2).  
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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:  Across the locations the mean score ranged from 1.4 – 3.2 with average score of 2.3. 
Entries IS 18551 and IS 2205 recorded lowest scores) while the entry DJ 65124 recorded highest score (3.2) 
indicating susceptibility to shoot fly. The entries M 39-20 and M 39-156 recorded low scores indicating tolerance 
to shoot pests. (Table 13.4). 
 
Seedling vigour:  Across the locations the mean score ranged from 2.1 – 3.1 with average score of 2.7. Entries 
M 39-20, M 39-153 recorded lowest scores indicating tolerance while the entry Swarna, DJ 6514 recorded 
highest score (3.4) indicating susceptibility to shoot fly (Table 13.4). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 82.0 
days with a range of 75.7 to 88.8 days. The entry ISC 416 was earliest to flower (75.7 days (Table 13.3). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Dharwad, Palem Parbhani and Rahuri. Across the locations, the data on plant stand was significant and ranged 
from 13.3 -28.8  plants plot -1 with an average of 23.5 plants plot -1

Trial 14. Germplasm evaluation , Kharif, 2020  

 (Table 13.4) indicating optimum plant stand 
 

 
Total entries  : 45 
Germpasm lines  : 40  
Resistant checks  : 03 (IS 18551, IS 2312, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 04 (Akola, Dharwad, Palem, Rahuri, Surat, Hisar, Indore, Ludhiana, 
Udaipur    

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four 
locations viz; Akola, Dharwad,  Palem,  Rahuri and Surat.. The data from Hisar, Indore, Ludhiana and Udaipur 
was not considered due to extremely high CV values. The mean shoot fly infestation was highest at Akola (69.5 
%DH) followed by Dharwad (68.8 % DH), Rahuri (66.6% DH), Palem (61.1%DH), and Surat (38.2% DH).  At 
Akola the entry POP 52;  GGUB-20, EG-35, E-77, GGUB-50, E-58, SEB-12022, EG- 40, EA-10, EG- 20, SEB-
11999,POP 52, EA-6, SEB-12010, E-214, GGUB-68, ELG-2, GGUB-37, EC-12, EC-13, GGUB-44, EC-20, EG- 
11, SEVS-8, E 186, EG- 2, ELG-13, E-203, GGUB-57, GGUB-34, E-223, SEB-12012, E-158, SEB-11993, SEVS-
2, SEVS-20, E-73, E-173, EG- 25 at Dharwad;  EG 11, E 173, EG 25 at Palem; EG- 25, EC-12, EC-13, E-73, 
EC-20, POP-52, E-203, EG- 35, EG- 2, SEVS-2, SEVS-8, EG- 11, SEB-11999, SEB-11993, E-58, SEB-12010, 
GGUB-34, GGUB-37, E-223, EA-6, EA-10, GGUB-50, SEVS-20, ELG-13, ELG-2, EG- 20, GGUB-27, E-173, 
SEB-12012, GGUB-44, E-214, GGUB-57, EG- 40, GGUB-68, SEB-12022 at Rahuri; EC 20, E 158, E 223, E 77, 
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Across the locations, the mean shoot fly deadheart formation in trial was 60.8 % DH with a range of 35.3 – 79.3 
% DH across the entries. The test entries   POP 52, EC 13, E 73, EC 12, EC 2, EG-11 were statistically on par 
with the resistant check IS 18551 (RC) (Table 14.1). 
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of deadhearts (%) at 45 DAE.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Indore, Hisar, Palem, Surat, . The  data 
from Akola, Dharwad, Rahuri and Udaipur was not considered due to high CV %. The borer infestation highest at 
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Surat (40.7% DH)  followed by Indore  (32.9 %DH),  Palem (20.2 % DH) and Hisar (9.8% DH). At  Hisar the 
entries POP-52, EC-20, EG- 25, E-77, E-214, SEB-12010, E-73, GGUB-57, SEB-11999, SEVS-20, EG- 35, E-
173, SEB-12012, ELG-13, EG- 40, EG- 11, E-223, EC-13, GGUB-34;  GGUB-20 at Indore; E 203, EG 11, EA 6, 
E 158, SEB 12022, SEB 11993, SEVS-20 at Palem; EC 20, E 203, ELG 2 and POP 52 at Surat recorded 
damage onm par with the resistant check IS 2205 (Table 14.2) 
 
Across the locations the trial mean was 25.9 % DH % while range across the varieties was 14.1 – 42.0% DH. 
The entries POP 52 and EC 20 were on par with the resistant check IS 2205 (Table 14.2). 
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigor. 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:  Across the locations the mean score ranged from 1.3 – 4.3 with average score of 3.2. 
Entries IS 18551 and IS 2205 recorded lowest scores) while the entry DJ 6514 and Swarna recorded highest 
score 4.2, 4.3) indicating susceptibility to shoot fly. The entries POP 52, EC 13 and E 73 recorded low scores 
indicating tolerance to shoot pests. (Table 14.3). 
 
Seedling vigour:  Across the locations the mean score ranged from 2.0 – 3.9 with average score of 3.2. POP 52 
recorded lowest scores indicating tolerance while the entry Swarna, DJ 6514 recorded highest score (3.8, 3.9) 
indicating susceptibility to shoot fly (Table 14.3). 
 
Trial 15.  Testing of newer molecules as seed treatment (Kharif, 2020) 
There is a need to search alternatives molecules for effective management of shoot fly affecting sorghum d. 
Hence, a multi-location trial was formulated. The experimental details are as follows: 
 
Variety used:  CSV 15 
Replications:  03 
Plot size:  6 rows of 4m length (14.4 sq mt) 
Locations:   09 (Akola, Dharwad, Hisar,  Palem, Parbhani, Ludhiana, Rahuri, Surat and Udaipur) 
 
The insecticide treated seeds were sown and crop grown following standard package of practice  to evaluate the 
efficacy of insecticides as seed dressers. The treatments were as given below: 
 

Treatment No Treatment details 
T1 Seed treatment with Imidacloprid @3 ml/kg of seed 
T2 Seed treatment with Fipronil 5 SC  @ 5 ml/kg of seed 
T3 Seed treatment with Chloroantriniliprole 18.5 SC @ 1 ml/kg of seed 
T4 Seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed 
T5 Seed treatment with  thiamethoxam (19.8w/w) + chlorantraniliprole (19.8w/w)  @ 6 ml/kg seed  
T6 Soil application of Carbofuran 3 G @ 20 kg/ha during sowing 
T7 Untreated Control 

 
 
Shoot fly deadhearts: The deadheart damage was recorded at 21 and 28 DAE of seedlings. At 21 DAE across 
the locations the treatment T4 (25.1% DH) was best in reducing the shoot fly damage and was on par with T5 
(25.6% DH)  and T1 (27.5% DH) statistically and significantly superior over T6 (insecticide check, Carbofuran 
3G) and untreated control.  All other treatments T6 (29.8% DH), T2 (31.4% DH) and T3 (31.7%DH) were 
significantly superior over untreated control (Table 15.1).  
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Fig1. Efficacy of seed treatments molecules against Sorghum shoot fly (Kharif, 2020) 
 

 
 
At 28 DAE, almost similar trend was observed. The treatment T4 (30.2% DH) was the best in reducing the shoot 
fly damage and was on par with T5 (31.5% DH)  and T1 (35.3% DH) statistically and significantly superior over 
T6 (insecticide check, Carbofuran 3G) and untreated control.  All other treatments T6 (36.9.8% DH), T3 (37.8 
%DH) and T2 (37.8 % DH) were significantly superior over the untreated control (Table 15.1). 
 
There was reduction in deadhearts over the untreated control in T4, T5, T1 to the tune of 46.7, 31.5, 35.3 %, 
respectively. Similarly there was reduction in deadhearts over the Insecticide check (Carbofuran) in T4, T5, T1 to 
the extent of 18.2, 14.7, 4.3 % , respectively (Fig 1). 
 
Stem borer:  The data on stem borer dead hearts were recorded at six locations viz;, Akola, Dharwad, Hisar, 
Palem, Rahuri and Udaipur. The data indicated that all the treatments were at par with each other and were 
superior to untreated control (20.0% DH). The least stem borer dead hearts was recorded in T4 (11.1%) followed 
by T1, T6, T5, T2 and T3 and they were on par with each other. Similar trend was on with respect to leaf injury 
score. This indicated that seed treatment has hardly any effect at later stage of crop growth, however they were 
significantly superior than the control at 45 DAE. 
 
Plant population: The data on plant stand (no /plot) in 14.4 m2

Trial 16. Testing of granular Insecticides for stem borer management 

 indicated that the treatment with insecticide does 
not have any significant effect. However, numerically the plant stand is highest in T4 (105.7) followed by T5 
(97.3), T1 (96.0), T3 (93.3), T2 (92.3), T6 (90.0). (Table 15.4). 
 
Grain yield/plot: The yield data from Palem and Parbhani was considered. Yield was highest in T5 (1225 
kg/plot) and was statistically on par with T4 (1151.7 kg/plot)  (Table  15.3). There was 13.23 and 20.4 % yield 
increase over insecticidal check in T4 and T5 but were on par with each other..  
 
Overall, based on efficacy against shoot fly and yield realized the seed treatments with  (T4) Thiomethoxam 
30FS @ 10 ml/kg of seed  and  T5 (Seed treatment with  thiamethoxam (19.8w/w) + cyantriniliprole (19.8w/w)  @ 
6 ml/kg seed) were superior over other chemicals with 18.2 and 14.7% reduction in deadhearts over insecticide 
check.  There was 20.4 % and 13.23 increase in grain yield over insecticidal check in (T4) Thiomethoxam 30FS 
@ 10 ml/kg of seed  and  T5 (Seed treatment with  Thiamethoxam (19.8w/w) + cyantriniliprole (19.8w/w)  @ 6 
ml/kg seed) and were on par with each other..  
 

In last annual meeting it was decided to evaluate newer insecticides for stem borer management at hot spot. 
Therefore, a multi-location trial was formulated at three locations.  
The experimental details are as follows: 
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Variety used:  CSV 15 
Replications:  03 
Plot size:  5.4 m

Trt No 

2 
Locations:   03 (Akola, Hisar, Indore) 
 
The crop was grown with standard package of practice to evaluate the efficacy of insecticides. The treatments 
were 
 

Treatment details Dose ai/ha 
T Emamectin benzoate 5 % SG  1 0.4 gm/L 
T Spinetoram 11.7% w/w SC     2 0.5 ml/L 
T Chlorantraniliprole 18.5% SC   3 0.3 ml/L 
T Flubendamide 20 WDG   4 0.6 gm/L 
T Fipronil 0.3 GR  (Basal + whorl application at 21 DAE) 5 15 kg/ha.- basal + 6 kg- whorl appl. 
T Chlorantraniliprole 0.4G  (Basal + whorl application at 21 DAE) 6 10 kg/ha- basal+4kg/ha- whorl appl. 
T7 Untreated Water spray  Control 

 
 
Stem borer:  The data on deadhearts and stem tunneling due to stem borer were recorded at three locations 
viz;, Akola, Hisar and Indore. The treatments comprising insecticide sprays (T1, T2, T3, T4) were imposed on 7 
and 21 DAE while the treatmentsT5 and T6 comprising granules were imposed as basal and at 21 DAE as 
indicated in above table. 
 
Stem borer leaf injury rating (1-9): The stem borer injury caused on foliage was recorded at 35 DAE on 1-9 
scale. There were no significant differences between the insecticide treatments but they were superior to the 
untreated control. 
 
Deadhearts (%) due to stem borer: The data on deadhearts (%) recorded at 45 DAE, indicated that the 
treatment T6 (Chlorantraniliprole 0.4G  (Basal + whorl application at 21 DAE) was significantly superior over 
untreated control and it was in par with T1 (Emamectin benzoate 5 % SG)  and T5 (Fipronil 0.3 GR  (Basal + 
whorl application at 21 DAE). The least stem borer deadhearts was recorded in T6 followed by T1 and T3 (Table 
16.1).  There was 62.6, 54.2 and 49.2 % reduction in stem borer deadhearts in T6, T1 and T5, respectively over 
the untreated control (Fig 2) 
 
Fig. 2. Efficacy of granular insecticides for management of stem borer (Kharif, 2020) 
 

 
 
 
Stem tunneling (%) due to stem borer: The data on stem tunneling (%) indicates that the treatments T6 ( 
Chlorantraniliprole 0.4G  (Basal + whorl application at 21 DAE), T1 (Emamectin benzoate 5 % SG) andT5 (Fipronil 0.3 
GR  (Basal + whorl application at 21 DAE) recorded significantly less stem tunneling over the control and they were 
on par with each other (Table 16.1). 
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Grain yield (g)/5pts: The data on grain yield (g/5plants) indicated that the treatment with insecticide had 
influence the grain yield in all treatments and were superior than control. The highest grain yield was recorded in 
T6 ( Chlorantraniliprole 0.4G  (Basal + whorl application at 21 DAE);  followed by T5 ((Fipronil 0.3 GR  (Basal + whorl 
application at 21 DAE) (Table 16.1). 
 
Overall based on reduction in damage caused by stem borer in terms of deadhearts, Stem tunneling and 
increased yield the treatment T6

Trial 17. Evaluation of insecticides for management of Fall Army worm, Spodoptera frugiperda 

 ( Chlorantraniliprole 0.4G  (Basal + whorl application at 21 DAE);  followed by T5 
((Fipronil 0.3 GR  (Basal + whorl application at 21 DAE) were the best. This trial will be repeated in Kharif 2021. 
 

 
Fall army worm, Spodoptera frugiperda, an invasive pest was found to cause serious damage to sorghum and 
other millets. An insecticide trial was constituted in Palem and Dharward during Kharif 2019 and the second year 
data i.e, Kharif 2020 is given hereunder. 
 
The experimental details are as follows: 
 

1 Seed treatment with Chlorantraniliprole @ 3 ml/kg + Emamectin benzoate spray @ 0.4g/L ST1S1 
2 Seed treatment with Chlorantraniliprole @ 3 ml/kg + Chlorantraniliprole spray @ 0.3ml/L ST1S2 
3 Seed treatment with Chlorantraniliprole @ 3 ml/kg + Spinetoram spray @ 0.5ml/L ST1S3 
4 Seed treatment with Chlorantraniliprole @ 3 ml/kg + No Spray  ST1S4 
5 Seed treatment with Thiamethoxam + Cyantraniliprole @ 5 ml/kg + Emamectin benzoate spray @ 0.4g/L ST2S1 
6 Seed treatment with Thiamethoxam + Cyantraniliprole @ 5 ml/kg + Chlorantraniliprole spray @ 0.3ml/L ST2S2 
7 Seed treatment with Thiamethoxam + Cyantraniliprole @ 5 ml/kg + Spinetoram spray @ 0.5ml/L ST2S3 
8 Seed treatment with Thiamethoxam + Cyantraniliprole @ 5 ml/kg + No Spray  ST2S4 
9 No seed treatment + Emamectin benzoate spray@ 0.4g/L ST3S1 
10 No seed treatment + Chlorantraniliprole spray @ 0.3ml/L ST3S2 
11 No seed treatment + Spinetoram @ 0.5ml/L ST3S3 
12 No seed treatment + No Spray  ST3S4 
 Variety: CSV 15  

 
Palem:  
The FAW management trial was laid out at Palem with variety CSV 15. There was no infestation of fall army 
worm initially hence no data is available about the efficacy of seed treatments on incidence of FAW. The spray 
treatments were imposed at 65 DAE when incidence of pest was noticed. The data on the no. of larvae per ten 
plants, per cent damaged plants and grain yield were recorded. 
 
Larval population/ 10Plants: The effect of seed treatment component of the treatment combination at early 
stage of crop could not be judged at initial stage due extremely low incidence of FAW till 60 DAE of the crop.  
The spray treatment of treatment combination was imposed at 65 DAE when sufficient pest infestation was 
observed. However the pre spray data indicated that by the 65 DAE of crop there was hardly any effect of the 
seed treatment by 65 DAE.   
By 14 days after spray (DAS), the treatment T7 (Seed treatment with combination of Thiamethoxam 18.5 + 
Cyantraniliprole 18.5 SC) + spray of Spinetoram @ 0.5ml/L) was found to have the least larval population but 
was on par with T6 (Seed treatment with combination of Thiamethoxam + Chlorantraniliprole + spray of 
Chlorantraniliprole @ 0.3ml/L), T5 (ST with combination of Thiamethoxam + Cyantraniliprole + spray of 
Emamectin benzoate @ 0.4g/L) and ST with Chlorantraniliprole @ 3 ml/kg + Chlorantraniliprole spray @ 0.3ml/L, 
thus revealing ST and spray of Chlorantraniliprole is also effective as that of other combinations. The treatments 
with no spray and only seed treatment was found severely affected especially in the later stages of the crop 
growth. Plants grown out of seeds which are not treated (ST3) were found to be affected by FAW in the early 
stages (pre spray count) by registering 5.2 larva per 10 plants whereas it was 2.5 larva per 10 plants in ST1 (ST 
with Chlorantraniliprole) and 1.8 larva per 10 plants in ST2 (ST with Thiamethoxam + Cyantraniliprole). This data 
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reveals the importance of seed treatment and among the seed treatment, combination of Thiamethoxam + 
cyantraniliprole was found more effective.  
  
Foliar damage/plot (%): In case of foliar damage, T6 (Seed treatment with Thiamethoxam + Cyantraniliprole @ 
5 ml/kg + Chlorantraniliprole spray @ 0.3ml/L) was found to be the best with lowest foliar damage followed by T7 
(ST2 + Spinetoram spray @ 0.5ml/L), T5 (ST2 + Emamectin benzoate spray @ 0.4g/L) and T2 (ST1 + 
Chlorantraniliprole spray @ 0.3ml/L). Surprisingly, T8 (ST with Thiamethoxam + Cyantraniliprole @ 5 ml/kg + No 
Spray) was also found to register low foliar damage. Severe foliar damage was found in treatments like, T11 
(only Spinetoram spray @ 0.5ml/L and no seed treatment), T9 (only Emamectin benzoate spray @ 0.4g/L and no 
seed treatment), T4 (Seed treatment with Chlorantraniliprole @ 3 ml/kg + No Spray) and T10 (only 
Chlorantraniliprole spray @ 0.3ml/L and no seed treatment). The untreated control with no seed treatment and 
no spray registered the highest foliar damage levels up to 4.3%.  
 
Whorl damage (%): Low whorl damage was registered in T6 (ST2 + Chlorantraniliprole spray @ 0.3ml/L), T5 
(ST2 + Emamectin benzoate spray @ 0.4g/L) and T7 (ST2+ Spinetoram spray @ 0.5ml/L), whereas the highest 
damage to whorl was registered in T9 (No seed treatment + Emamectin benzoate spray@ 0.4g/L), T11 (No seed 
treatment + Spinetoram @ 0.5ml/L) and T10 (No seed treatment + Chlorantraniliprole spray @ 0.3ml/L). The 
overall whorl damage in plots obtained no seed treatment was significantly higher than the plots obtained seed 
treatments. The overall whorl damage was 13.5, 20.8 and 29.6% in ST2 (Seed treatment with Thiamethoxam + 
Cyantraniliprole), ST1 (Seed treatment with Chlorantraniliprole) and no seed treatment, respectively, which 
reveals the importance of seed treatment.   
 
Grain yield/plot (kg): The data on the grain yield indicated that the treatments, T6 (ST2 + spray of 
Chlorantraniliprole @0.3ml/L), T7 (ST2 + spray of Spinetoram @ 0.5ml/L), T3 (ST1 + Spinetoram spray @ 
0.5ml/L) and T2 (ST2 + spray of Chlorantraniliprole @0.3ml/L) were statistically superior over untreated control 
and other treatments recording 1.32, 1.16, 1.05 and 1.00 kg of grain/plot. Irrespective of the sprays, ST2 (ST with 
combination of Thiamethoxam + Cyantraniliprole) registered higher grain yield which is not superior to ST1 (ST 
with Chlorantraniliprole), whereas no seed treatment registered low grain yield. The yield in untreated control was 
as low as 0.54 kg/plot.  
 
Dharwad 
There was no infestation of fall army worm initially hence no data is available about the efficacy of seed 
treatments on incidence of FAW. The spray treatments were imposed at 65 DAE when incidence of pest was 
noticed. The data on the no. of larvae per ten plants, per cent damaged plants and grain yield were recorded. 
 
Larval population/ 10 Plants: Very low larval population was found in T6 (ST2 + Chlorantraniliprole spray), 
which is followed by T5 (ST2 + Emamectin benzoate spray) and T7 (ST2 + Spinetoram spray). The larval 
population of untreated control (no seed treatment + no spray) was found to be 3.5 larva per 10 plants. However, 
T9 (no seed treatment and only emamectin benzoate spray) and T11 (no seed treatment but only spinetoram 
spray) also registered the highest larval population of 2.4 and 2.1 larva per 10 plants, respectively.   
 
Foliar damage/plot (%): The per cent foliar damage was lowest in T6 (ST2 + Chlorantraniliprole spray) which 
was followed by T5 (ST2 + Emamectin benzoate spray), T7 (ST2 + Spinetoram spray) and T8 (ST2 + no spray). 
This reveals the importance of seed treatment that too with combination of Thiamethoxam and Cyantraniliprole. 
The overall foliar damage was found to be 1.0, 1.5 and 1.8 in ST2 (seed treatment with combination product of 
Thiamethoxam and cyantraniliprole), ST1 (seed treatment with Chlorantraniliprole) and ST3 (no seed treatment), 
respectively. The foliar damage was very low in pre spray counts in all the plots received seed treatment with 
combination product (0.8%) whereas it was 3.0% in untreated check (no seed treatment). 
 
Whorl damage (%): Low whorl damage was obtained in treatments like T5 (ST2 + Emamectin benzoate spray), 
T6 (ST2 + Chlorantraniliprole spray) and T8 (ST2 + no spray) whereas the untreated check (no seed treatment 
and no spray) registered the highest whorl damage of 21.7%. All the three treatments with no seed treatment and 
only spray along with seed treatment with Chlorantraniliprole with no spray were found to register high whorl 
damage (18.3 to 20.7%). 
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Grain yield/plot (kg): Highest grain yield was obtained in T6 (ST2 + Chlorantraniliprole spray), T7 (ST2 + 
Spinetoram spray) and T5 (ST2 + Emamectin benzoate spray) followed by T3 (ST1 + Spinetoram spray) and T2 
(ST1 + Chlorantraniliprole spray). The overall grain yield of plots obtained seed treatment with combination 
product (Thiamethoxam + cyantraniliprole) was high 1.2 kg/ plot followed by seed treatment with 
Chlorantraniliprole (1.0 kg/ plot) followed by plants grown without seed treatment (0.6 kg/ plot). The untreated 
plot without any treatment gave only a grain yield of 0.43 kg/ plot. 
 
Pooled analysis of both the Centers 
Larval population/ 10 Plants: The lowest larval population (0.9 larva per 10 plants) was registered in T6 (Seed 
treatment with combination product of Thiamethoxam and cyantraniliprole + Chlorantraniliprole spray) followed 
by T5 (seed treatment with combination product + Emamectin benzoate spray) and T7 (seed treatment with 
combination product + spinetoram spray). This shows seed treatment with combination product of Thiamethoxam 
and Cyantraniliprole @ 5 ml/kg followed by spray of Chlorantraniliprole @ 0.3 ml/L was effective in reducing the 
larval population of fall army worm. The study further reveals the importance of seed treatment as seed treatment 
with combination product (irrespective of sprays) registered the lowest larval population (0.7 larva/ 10 plants) 
which was followed by seed treatment with Chlorantraniliprole (1.5 larva/ 10 plants) and no seed treatment (2.5 
larva/ 10 plants).    
 
Foliar damage/plot (%): The lowest foliar damage was found in the plants received (T6) seed treatment with 
combination product and spray of Chlorantraniliprole @ 0.3 ml/L (0.9%), which was not found superior than T5 
(ST2 + Emamectin benzoate spray), T7 (ST2 + Spinetoram spray) and T8 (ST2 + no spray). This data reveals 
that seed treatment with combination product as superior to seed treatment with Chlorantraniliprole and the three 
insecticide sprays as equally effective and even treatment without spray and only seed treatment was also 
effective.  The overall foliar damage in plants without seed treatment was the highest (2.6%), followed by seed 
treatment with Chlorantraniliprole (1.9%) and the combination product of Thiamethoxam+ Chlorantraniliprole 
(1.2%). 
 
Whorl damage (%): The whorl damage was found to be lowest in seed treatment with combination product + 
emamectin benzoate spray treatment (11.0%) which is on par with T6 (ST2 + Chlorantraniliprole spray). The 
overall whorl damage was highest in untreated check (no seed treatment and no spray) (33.0%) followed by T10 
(no seed treatment + Chlorantraniliprole spray), T11 (no seed treatment + spinetoram spray) and T9 (no seed 
treatment + emamectin benzoate spray). This study reveals the importance of seed treatment in reducing the 
whorl damage by fall armyworm.  
 
Grain yield: The highest grain yield was obtained in T6 (Seed treatment with Thiamethoxam + Cyantraniliprole 
@ 5 ml/kg + Chlorantraniliprole spray @ 0.3ml/L) was found statistically superior to all the treatments tested with 
an overall yield of 1.44 kg/ plot. This was followed by T7 (Seed treatment with Thiamethoxam + Cyantraniliprole 
@ 5 ml/kg + Spinetoram spray @ 0.5ml/L) with a grain yield of 1.19 kg/ ha. The overall yield of plots received no 
seed treatment was found to be low so as the plots received only seed treatment and no insecticide sprays.  
 
Conclusion:  
Seed treatment with combination product of Thiamethoxam + Cyantraniliprole @ 5 ml/kg and a spray of 
Chlorantraniliprole @ 0.3ml/L was found effective in managing fall armyworm in sorghum by registering lowest 
larval population per 10 plants and lowest foliar damage; the treatment is closely followed by seed treatment with 
combination product and spray of emamectin benzoate or spinetoram. The best treatment of seed treatment with 
combination product and spray of Chlorantraniliprole @ 0.3 ml/L gave the highest grain yield than all the 
treatments tested. Seed treatment with combination product (Thiamethoxam + cyantraniliprole) @ 5 ml/kg 
followed by a spray of Chlorantraniliprole @ 0.3 ml/L at 65 days which registered lowest damage and highest 
grain yield may be recommended. 
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