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Executive summary 
Introduction 
A total of 149 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, 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 four checks (IS 18551, 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. 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 across eight sorghum growing states were Shoot fly, stem borer and sporadic incidences of Fall 
army worm. The shoot fly infestation in terms of deadhearts was 30 - 45% in Telangana, Punjab (14  - 60%), Haryana (19.1 
– 42.5 %), Maharashtra (13.7 – 29.4 %), Rajasthan (13.1%), Karnataka (0 -45%), Madhya Pradesh (5 – 60%) and lowest in 
Tami lnadu (0 – 10%). Spotted stem borer infestation in terms of deadhearts was highest in Gujarat (10 – 65%), Haryana 
(12.9 – 38.5%), followed by Telangana (12.4 – 23.2 %), Madhya Pradesh (5 – 30%), Rajasthan (10.5%), Punjab (2 – 7.5 %), 
Karnataka (3.2%), Maharashtra (4.55 – 19.2 %), and lowest in Tamil nadu (0 – 5%). Low intensity attack of fall army worm 
was noticed in vegetative stage in Parbhani, Rahuri and Akola (2 – 5 % plant damage.) 
 
Shoot fly (Atherigona soccata, Rond):  The shoot fly incidence in the trials across the locations ranged from 32.1 – 74.9 
% deadhearts (DH) and mean of all trials being 50.0% under late sown conditions but in early sowing the mean shoot fly. In 
early sown crop (2 trials) the shoot fly damage ranged from 15.3 – 66.0%) The highest incidence of shoot fly was observed 
at Rahuri (74.9 %), followed by Palemi (67.5% DH), Dharwad (65.6%), Akola (62.8%), The shoot fly incidence was moderate 
at Indore (54.3 %), Surat (43.6 %), Ludhiana (43.2%), Parbhani (37.1 %), Coimbatore (36.1 %) and lowest at Udaipur 
(33.0%), and Hisar (32.1 %). Surprisingly shoot fly incidence was exceptionally low at Parbhani this year. In early sown crop 
(2 trials) the shoot fly damage ranged from 15.3 – 66.0%.   
 
Spotted stem borer (Chilo partellus, Swinhoe) The borer incidence in the trials across the locations ranged from 3.2 – 
40.5 % deadhearts (DH) and mean of all trials being 16.5 %. The highest incidence of borer was observed at Coimbatore 
(40.5%), Dharwad (35.8%) Indore (33.6%), followed by moderate incidence at Palem (18.2 %), Surat (15.9 %), Hisar (12.17 
%) and lowest incidence at Udaipur (7.6%), Parbhani (5.3%), Rahuri (5.2%) Akola (4.4%), and Ludhiana (3.2%). 
 
Following were the entries identified trial wise which were on par with IS 18551 (RC) for shoot fly and IS 2205 (RC) for stem 
borer. 
 

Grain sorghums Entries tolerant to Shoot fly Entries tolerant to stem borer 
AHT (GS) None SPH 1911, SPH 1912, SPH 1883 
AVT (GS) None SPV 2567, SPV 2510, SPV 2568, SPV 2504 
IHT  (GS) SPH 1921 SPH 1921, SPH 1937 
IVT (GS) SPV 2690, SPV 2689 SPV 2680, SPV 2679, SPV 2678, SPV 2683, SPV 2689, 

SPV 2690,  SPV 2686 
Forage sorghums   
IAVHT (MC) SPV 2669 and SPV 2671 SPH 1881, SPH 1933, SPH 1934,  

SPV 2668, SPV 2669, SPH 1905 
AVHT (SC) SPV 2587, SPV 2593, SPV 2581,  

SPV 2591, SPV 2582 
SPV 2591, SPV 2587, SPV 2584 

IVHT (SC) SPV 2711, SPH 1958, SPV 2704,  
SPV 2710 

SPV 2706,SPV 2705   

IAVHT (SS) SPV 2693 SPV 2530, SPV 2604, SPV 2693 
HBM None SPV 2712, SPV 2402 
AICSIP-SPN SFRM-5, SFRM-4, RBSV -34, SFRM-6, 

RBSV-36, SFRM-11, SFRM-2,  SFRM-8 
None 

SFN ISC 403 and ISC 408 None 
 
Head bug (Calocoris angustatus): Damage rating (1-9) due to ear head bugs was recorded at Akola and Palem. The 
damage was low ranging from 1.1 – 4.0 with average damage rating of 2.6 which is very low.  
Shoot bug (Peregrinus maidis): Shoot bug damage rating (1-9) was recorded at Akola center. The damage was low and 
ranged from 1.4 – 3.3 with average low damage rating of 2.4. 
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Spider mite Oligonychus indicus (Hirst): The damage rating (1-9) was recorded at Akola and Surat only. Across the 
trials the damage score ranged from 1.1 – 2.4 with average damage rating of 1.4 which is very low. 
Midge (Stenodiplosis sorghicola Coq): The damage due midge was recorded at Akola, Coimbatore. The intensity was 
low (1.0- 3.7) on a scale of 1-9 damage rating across trials.  
Seed treatment: Seed treatment with mixture of Thiamethoxam (19.8w/w) + Cyantriniliprole (19.8w/w) @ 6 ml/kg of seed 
was effective in reducing  shoot fly  and stem borer deadhearts by 26.7% and 12.1 %, respectively and  44.6 % increase in 
the grain yield over the untreated control. 
Stem borer management: Application of Thiamethoxam 25% WG foliar application at 7 & 30 DAE led to 46.4% reduction in 
deadhearts caused by spotted stem borer over the control and the grain yield was significantly highest.  
Management of FAW: Seed treatment with mixture of T6 (Thiamethoxam + Cyantraniliprole) + need based spray of 
Chlorantraniliprole @ 0.3ml/lit) was effective in managing FAW. There were 79 % decrease in larval population, 50.1 % 
reduction in foliar damage and threefold increase in yield over the untreated control. 

 
 

Detailed report 
 
I. Pest survey & surveillance & seasonal abundance (nine locations) 
a. Telangana State: Surveys were conducted at seven locations (Palem, Bijmapally, Vattem, Gummakonda, 

Thimmajipet, Lattupalli tanda, Errakunta tanda, Eppalapally tanda, Ganagaram villages in Nagar Kurnool district for 
pest incidence during 25 – 28 SMW of 2019.  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 30 - 45 % averaging 40.2 % deadhearts. The stem borer damage in terms of deadhearts was 
moderate ranging from 12.4 – 23.2 % averaging 14.9 %. Panicle damage rating due to head bug (1-9 scale) was 2.0 
score.  No plant protection measures were undertaken by the famers. During the month of August 2019 there was 
outbreak of fall army worm (FAW) on maize which spread to sorghum. The damage to Sorghum at Mahboobnagar, 
Rangareddy districts was low (< 4%). 

b. Tamil Nadu: Surveys were undertaken fields at Erode, Coimbatore, Tirupur, Namakkal, Salem and Karur.   Mostly 
Local varieties were grown as sole crop during first to last week of August, 2019. Shoot fly incidence was low (0 - 10%) 
with an average of 5.93 % DH. The damage due stem borer was from 0-15 % with an average of 6.35%.  Moderate 
incidence of midge (3.0 score), low incidence of Headbug (2.2 score), Shoot bug (1.5 score) and moderate infestation 
of mite (3.4 score), Fall army damage (1.5 score) was reported. No plant protection measures were undertaken by the 
farmers. 

c. 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 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, and head bug and ear head caterpillars was also 
negligible.  Since insecticides are not used coccinellids were found in field (2.08%) in abundance.  

d. Maharashtra: In Marathwada region, Asola, Pimpalgoan, Aral, Telgoan, Basmat, Chondiamba, Wai, Shirashapur, 
Salna, Devsali, Bilaj, Jintur, Bori, Koke and Zari locations were surveyed in Hingoli, Parbhani districts. The crops were 
sown during fourth week of June to first week of July, 2019, mostly with Local and hybrids as sole crop. The shoot fly 
damage was 7.0 – 26.0 % with an average of 13.9% DH. The stem borer infestation was from 2 – 9 % with 4.1% 
average.   
At Akola survey was undertaken in villages in Was him, 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 2019.  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 shoot 
fly incidence was 29.0% DH (22 - 40%) in sole crop. There was low infestation of fall army worm (3 score). Moderate 
aphid, shoot bug damage was observed low during this year. The other pests were at low level in the region.  

e. Madhya Pradesh: Survey work was carried out in Indore, gar malwa, Badwani, Khargone, Khandwa, Dhar, Jhabua, 
Alirajpur, Dewas, Shajapur and Ujjain districts during different stages of sorghum crop. This year farmers have sown 
the crop as usual in time. Attack of shoot fly was noticed up to 5 -60 percent .The sorghum crop was attacked by stem 
borer 5-30 % DH.  In the later stage of crop attack of stem borer, shoot bug and earhead pest infestation was observed. 
Among the ear head pests Calocoris angustatus and Nezara viridula was noticed to attack the crop plants below 
economic injury level i.e. 5-10 % with the population of 5-8 bugs per ear head.  Fall army damage (3.0 score) was 
found attacking till panicle initiation stage. 

f. Gujarat: A Pest survey study was carried out at farm area of Main Sorghum Research Station and surrounding villages 
of Research Station during different stages of crop. Incidence of both major pests i.e. shoot fly and stem borer was 
medium to high. Attack of shoot fly was noticed up to 20-60 %, while stem borer was noticed up to 10-65% 
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g. Rajasthan:  Surveys were conducted at 8 villages in Udaipur, 1 village in Chittorgarh, 3 in Bhilwara, 2 in Rajasmund. 
During August to Nov, 2019. Sowings were taken up during June last week to July last week with Local varieties as 
sole crop. Shoot fly infestation was moderate (13.0%). The borer incidence was 10.0% DH. No plant protection 
measures were taken up. 

h. Punjab: Surveys for pest incidence was taken up in PAU Ludhiana, Jagraon, Ferozpur, Moga, Bhatinda, Hoshiarpur, 
Jalandhar, Gharuan, Rupnagar, Kotla Shamashpur, Samrala, Rattanagar, Fatehgar sahib, Darapur, Chhabewal during 
last week of June to second week of Oct, 2019. The sorghum was sown during 14th May 2018 to 25th

i. Haryana:  About 20 fields were surveyed for pest damage assessment in Hisar district during Kharif, 2018. 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 

 sept, 2019. PSC 
4 and Sugar graze were sown as sole crop. The shoot fly damage was ranged from 14 – 60 % DH with an average of 
34.8 % DH. Stem borer damage was ranged from 2.0 – 7.5 % DH with an average of 4.07 % DH.  Fall army worm foliar 
damage (2.0 score) was recorded at Kotla shamash, Lakhanpur, Fatehghar sahib area. Farmers used insecticides like 
Malathion, Chlorpyriphos, Deltamethrin. Seed treatment of Thiomethoxam was observed at Ludhiana and Chhabewal, 
Hoshiarpur. 

 
Brief report on Fall Army worm (FAW), Kharif, 2019 
Punjab: Regular surveys were conducted during 2019 to observe and record incidence and damage of the invasive insect 
pest fall armyworm Spodoptera frugiperda (JE Smith).  Incidence of this pest was not observed on sorghum crop in Punjab 
during kharif 2019 from the month of May - August 2019. Fall armyworm was first recorded on sorghum (fodder) crop at 
farmer’s field* under late sown conditions in the month of September as given in the Table below. The incidence was very 
low (less than 2% and damage intensity was 1 on scale of 1-9. The losses were negligible and management with 
insecticides was not followed under such low incidence conditions. However, it was observed that incidence was relatively 
higher (1- 30%) on maize, where it first appeared in mid August 2019 in Punjab and was observed to be present till the start 
of January 2020. Insecticides have been recommended for management of this pest in maize in the Punjab state as per the 
label claim of insecticides registered with CIB. Regular surveys will be conducted to monitor and assess the spread, 
incidence and damage level of this pest on sorghum, besides maize and pearl millet in the coming season in the state. The 
suitable management practices will be recommended against this pest on sorghum when the insect attains pest status on 
the crop (kharif 2020). 

 
Table. Record of incidence of fall armyworm in sorghum 2019  

Location Age/ stage 
of crop 
when 

appeared 

Preferred 
stage of 

crop 

Crop 
recovery 
following 

FAW 
infestation/ 

damage 

Damage 
intensity 

leaf, whorl 
damage 
on 1-9 
scale 

Crop loss 
reported 

by 
farmers/ 
departme

nt. 

Managemen
t options 

applied  by 
center/ state 
departments 

Any other 
relevant 

information 

Village Kotla 
Shamashpur*, Samrala, 
district Fatehgarh Sahib 
(Surveyed on 
30.9.2019) 

7-8 leaf 
stage 

8-10  leaf 
stage 

- 1 NIL - Famers were 
advised to spray 
chlorantraniliprole 
@ 0.4ml/litre of 
water if incidence 
increases. Village Lakhanpur, 

Fatehgarh Sahib 
(Surveyed on 9.10. 
2019) 

7-8 leaf 
stage 

8-10  leaf 
stage 

- 1 NIL - 

 
Promising entries with less susceptibility to key pests of grain and forage, sweet, high biomass sorghum, Kharif- 
2018 (Location: Akola, Coimbatore, Dharwad, Hisar, Indore, Ludhiana, Palem, Parbhani, Rahuri, Surat, Udaipur) 

S. 
NO 

Trial Shoot fly at peak stage (< 45 DH %) Stem borer at 45 DAE  (<15.0% DH) 

1 AHT (GS)- Early sown 23.4 – 65.4 %  
43.1 %  
None 

15.9 – 32.7 % 
 22.9 %  
SPH 1912, SPH 1883, SPH 1911 

2 AHT (GS) 38.1 – 79.6 %. 
59.5 %  
None 

17.7 – 42.1 % 
27.4 % 
SPH 1911, SPH 1912, SPH 1883 

3 AVT (GS)- Early sown 28.5 – 67.6 %  
41.8 % 
SPV 2510 * 

25.5 – 41.8 % 
 31.3 %  
SPV 2510 

4 AVT (GS) 41.2 – 79.6 %   16.5 – 30.5 %  
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S. 
NO 

Trial Shoot fly at peak stage (< 45 DH %) Stem borer at 45 DAE  (<15.0% DH) 

1 AHT (GS)- Early sown 23.4 – 65.4 %  
43.1 %  
None 

15.9 – 32.7 % 
 22.9 %  
SPH 1912, SPH 1883, SPH 1911 

2 AHT (GS) 38.1 – 79.6 %. 
59.5 %  
None 

17.7 – 42.1 % 
27.4 % 
SPH 1911, SPH 1912, SPH 1883 

61.3 %  
None 

23.5 % 
SPV 2567, SPV 2510, SPV 2568,  
SPV 2504 

5 IHT  (GS) 38.5 – 79.1 
60.4% 
SPH 1921 

13.6 – 36.4 %  
23.7 %  
SPH 1921, SPH 1937 

6 IVT (GS) 38.1 – 76.4 % 
60.2 % 
 SPV 2690 and SPV 2689 

16.2 – 38.5 % 
24.3 % 
SPV 2680, SPV 2679, SPV 2678, SPV 2683, SPV 
2689, SPV 2690,  SPV 2686 

7 IAVHT (MC) 23.5 – 57.5 %  
45.3 %  
SPV 2669 and SPV 2671 

6.2 – 14.9 %  
11.4 %  
SPH 1881, SPH 1933, SPH 1934,  
SPV 2668, SPV 2669, SPH 1905 

8 AVHT (SC) 19.1 – 63.4 % 
 39.0 %  
SPV 2587, SPV 2593, SPV 2581,  
SPV 2591, SPV 2582 

2.7 – 8.9 %  
4.6 %  
SPV 2591, SPV 2587, SPV 2584 

9 IVHT (SC) 24.7 – 52.3 %  
34.3 %  
SPV 2711, SPH 1958, SPV 2704,  
SPV 2710 

4.0 – 24.8% 
13.2 % 
SPV 2706,SPV 2705   

10 IAVHT (SS) 31.9 – 71.6 %  
53.4 %  
SPV 2693 

6.2 – 17.8 %  
10.5 %  
SPV 2530, SPV 2604, SPV 2693 

11 HBM 28.6 – 66.0 % 
54.8 % 
None 

8.3 – 22.6 %  
17.0 %  
SPV 2712, SPV 2402 

12 AICSIP-SPN 36.2 – 70.2 % 
46.7 % 
SFRM-5, SFRM-4, RBSV -34, SFRM-6, RBSV-36, 
SFRM-11, SFRM-2,  SFRM-8 

15.4 – 25.0 %  
19.0 %  
None 

13 SFN 38.7 – 63.5 % 
54.7 %  
ISC 403 and ISC 408 

25.4 – 41.3 %  
30.6 %  
None 

* Entries are tolerant to both shoot fly and stem borer 
 
II.  Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines for resistance to key insect pests 
The breeding materials of different sorghums were evaluated for their reaction to major insect pests across locations. A total 
of 149 genotypes (hybrids and varieties) were received from AICRIP centers which were constituted as nine trials  (AHT-GS, 
AVT-GS, IHT-GS, IVT-GS, IAVHT-MC, AVHT-SC, IVHT-SC, IAVHT-SS and High biomass sorghums (HBM) were evaluated 
for pests for resistance/tolerance at the respective hot-spot locations mainly at Coimbatore, Palem, Rahuri, Indore, Surat, 
Ludhiana and Hisar for stem borer and Dharwad, Palem, Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. Four 
checks (IS 18551, IS 2205, DJ 6514 and Swarna) were included in Entomology trials. Other than regular trials, pest specific 
trials for shoot pest with a total of 36 lines were evaluated.  Fish meal was applied in late planted trials to attract shoot fly to 
ensure uniform infestation. In entomology trials, zones as decided by the breeding program could not be considered while 
analyzing the data, as hot spots do not match with the zones. 
 
Trial 1: Advance Hybrid Trial (AHT-GS) Early sowing,  (Locations: 9):  
The entries were sown early and screening was done under natural infestation for major pests. 
Total entries: 15     Experimental hybrids: 06 
Commercial checks: 03 (CHS 16, CHS 25, CSH 30, CSH 35),  Local check: 01 (Akola-CSH 35; Coimbatore-CO 30; Dharwad- CSV 37; 

Palem- CSV 31; Parbhani- SPH 1641;  Rahuri- Phule Amrutha; Surat- GJ 42; Udaipur- CSV 23 
Resistant checks : 02 (IS 18551, IS 2205)                     Susceptible check : 02 (DJ 6514, Swarna) 
Locations : 09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat andUdaipur) 
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 DAE) at nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly 
infestation was highest at Palem (70.1% DH) followed by Dharwad (63.8% DH), Rahuri (51.9% DH) and Udaipur (51.8 % 
DH). The mean shoot fly infestation was moderate at Coimbatore (43.1% DH), Indore (38.7% DH) and Surat (44.5% DH). 
Mean infestation was low at Parbhani (20.7% DH) and Akola (16.1% DH). At Akola the entries SPH 1914, SPH 1912 and 
Local check were statistically on par with resistant check IS 18551. At Coimbatore the mean infestation was moderate (39.7 
% DH), the data was not considered due to exceptionally high CV. At Dharwad the entries SPH 1911, Local check, SPH 
1883, SPH 1914, SPH 1912 and SPH 1915 were on par to resistant check. There were no significant differences among the 
entries at Indore. At Palem and Parbhani and none of the test entries were comparable to resistant check. At Rahuri and 
Udaipur the Local check was only entry on par with resistant check, while at Surat none of the entries were on par with 
resistant check.  

Across the locations, the mean shoot fly deadheart formation was 43.1 % DH with a range of 23.4 – 65.4 % DH. None of the 
test hybrids were significantly superior to the resistant (Table 1.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Palem, Parbhani, Rahuri 
and Udaipur. The CV % was high at Parbhani and Rahuri. Shoot fly oviposition was maximum at Palem (10.3 eggs/ 
5plants), followed by Parbhani (7.8 eggs/ 5 plants), while at Udaipur oviposition was (4.8 eggs/5plants) and least at Rahuri 
(3.7 eggs/ 5 plants).  Overall across the locations oviposition ranged from 4.0 to 10.3 eggs/5 plants. The lowest oviposition 
was recorded in IS 18551 (4.0 eggs/ 5 plants). The entries SPH 1912 and SPH 1883 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 and stem tunneling (%) at harvest. The data on 
deadhearts due to stem borer was recorded at Akola, Dharwad, Indore and Palem.  The borer infestation was low at Akola 
(2.3 % DH). The infestation was severe at Dharwad (34.1 % DH), Indore (34.2 % DH) and moderate at Palem (18.9 % DH).  

The entries SPH 1886, SPH 1911 at Akola; SPH 1911 at Dharwad; SPH 1883, SPH 1914, SPH 1911, SPH 1886 and SPH 
1912 at Indore; SPH 1883, SPH 1886, SPH 1911, SPH 1912 and  SPH 1915 at Palem were on par with IS 2205 (RC) 
statistically.  

Across the locations, deadhearts due to stem borer ranged from 15.9 – 32.7 % with an average of 22.9 % DH and entries 
SPH 1912, SPH 1883 and SPH 1911 were statistically on par with to resistant check (IS 2205) (Table 1.2). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Indore, Palem and Parbhani. The mean leaf injury 
due to borer was maximum at Indore (4.6), followed by Palem (2.6), Akola (1.7) and lowest at Parbhani (1.0). 

The entries SPH 1886, SPH 1911, SPH 1914, SPH 1912, SPH 1883 at Akola; SPH 1886, SPH 1883, SPH 1911 and SPH 
1915 at Palem were on par with IS 2205 (RC) statistically. At Indore and All India level none of test entries were comparable 
to resistant check.   

The data on stem tunneling (%) due to borer was recorded at Indore, Palem, Parbhani and Dharwad. The data from 
Parbhani and Dharwad was rejected due to high CV (>25%). At Palem tunneling was severe (35.7%) followed by Indore 
(8.5%), Parbhani (8.9%) and Dharwad (7.4%). At Indore the entries SPH 1911, SPH 1886, SPH 1912 and SPH 1883 were 
on par with resistant check. At Palem and All India level none of the entries were comparable to resistant check, IS 2205 
statistically (Table 1.2). 

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, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations 
the mean score ranged from 1.0 – 4.0 with mean score of 4.0. The entries, IS 18551 and IS 2205 recorded lowest score of 
1.0.  The entry SPH 1911 was statistically on par with IS 18551 (RC). The entries Swarna and DJ 6514 recorded highest 
scores indicating susceptibility to shoot fly (Table 1.5).  

Seedling vigour:  The data was recorded at Akola, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the 
locations the entries IS 18551 and IS 2205 recorded lowest score of 1.0 and 2.0, respectively,  while the entries Swarna and 
DJ 6514 recorded high scores indicating their susceptibility(Table 1.5). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (1.2). The damage ranged from 1.0 – 
2.0 (Table 1.3). The damage was maximum is entries IS 18551 and IS 2205 (Table 1.3). 

Head bug (Calocoris angustatus): The damage due to head bug was observed at Indore and Palem at low intensity. The 
damage ranged from 1.0 –2.0 on 1 – 9 scale, indicating low infestation. Mean head bud damage score was 3.0 (Table 1.3). 
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Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 2.0 on 1 – 9 scale indicating low infestation. The mean damage score was 1.3 (Table 1.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.0 – 2.3 on 1 – 9 scale indicating very low infestation. The mean damage score was 1.3 (Table 1.3). 

Days to 50 % flowering: Earliness in entries was recorded at Akola, Indore, Parbhani, Surat, and Udaipur. Across the 
locations the data was significant at 5% level. Overall, the trial mean was 77 days with a range of 65.0 to 83 days. The entry 
SPH 1883 was earliest to flower among test entries (65.0 days) while DJ 6514 flowered late (83.0 days) (Table 1.4). 

Plant height (cm): The data on plant height was recorded at Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. 
The entry IS 18551 was tallest (211.98 cm) while SPH 1911 was shortest (112.9 cm) (Table 1.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. The plant stand at Coimbatore was poor. 
Across the locations, the data on plant stand was significant with an average of 21.5 plants plot -1

Trial 2: Advance Hybrid Trial (AHT-GS) Late sowing,  (Locations: 9):  

 indicating optimum plant 
stand (Table 1.4).  

The entries were sown  and screening of material was  done under artificial infestation for shoot fly/. 

Total entries  : 15 
Experimental hybrids : 06 
Commercial checks  : 03 (CHS 16, CHS 25, CSH 30, CSH 35),  
 Local check: 01 (Akola-CSH 35; Coimbatore-CO 30; Dharwad- CSV 37; Palem- CSV 31; Parbhani- SPH 1641;  Rahuri- 

Phule Amrutha; Surat- GJ 42; Udaipur- CSV 23 
Resistant checks  : 02 (IS 18551, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  : 09 (Akola, Coimbatore, 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 nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly 
infestation was highest at Palem (70.0% DH) followed by Akola (69.0% DH), Dharwad (68.4% DH), Rahuri (67.1% DH) and 
Udaipur (43.6 % DH) and lowest at Parbhani (37.4% DH). The trials at Indore and Surat were vitiated due to poor plant 
stand owing to submergence 

The entries SPH 1912 at Akola; SPH 1911, SPH1883, SPH 1914, SPH 1912, SPH 1915 and SPH 1886 at Dharwad; SPH 
1914 AT Parbhani; SPH 1912, SPH 1914 and SPH 1886 at Rahuri; SPH 1886, SPH 1912, SPH 1883, SPH 1914 and SPH 
at Udaipur were statistically on par with IS 2205 (RC).  At Coimbatore the mean infestation was moderate (36.1 % DH), the 
data was not considered due to exceptionally high CV.  

Across the locations, the mean shoot fly deadheart formation was 59.5 % DH with a range of 38.1 – 79.6 %. 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 Akola, Dharwad, Palem, 
Rahuri and Udaipur. The CV % was high at Rahuri and Udaipur.  Shoot fly oviposition was maximum at Akola (11.3 eggs/ 
5plants), followed by Palem (10.1 eggs/ 5 plants), while at Udaipur oviposition was (4.4 eggs/5plants), Dharwad (3.5 eggs/5 
plants and 3.7 eggs/ 5 plants at Rahuri.  Overall across the locations oviposition ranged from 7.4 to 11.3 eggs/5 plants. The 
lowest oviposition was recorded in IS 18551 (7.5 eggs/ 5 plants). None of the 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 and stem tunneling (%) at harvest. The data on 
deadhearts due to stem borer was recorded at Akola, Parbhani, Rahuri, Udaipur, Dharwad and Palem. The data from Akola, 
Parbhani, Rahuri and Udaipur recorded high CV hence data was not considered.  The borer infestation was low at Akola 
(4.7 % DH); Parbhani (6.5%); Rahuri (56.3%) and Udaipur (1.2%). The infestation was severe at Dharwad (33.9 % DH) and 
Palem (20.8 % DH).  The entries, SPH 1911, SPH 1912 and SPH 1883 at Dharwad; SPH 1886, SPH 1911, SPH 1915, SPH 
1914 and SPH 1912 at Palem were on par with IS 2205 (RC) statistically.  

Across the locations, deadhearts due to stem borer ranged from 17.7 – 42.1 % with an average of 27.4 % DH and entries 
SPH 1911, SPH 1912 and SPH 1883 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 four locations viz., Akola, Palem, Udaipur and Parbhani. The mean leaf injury 
due to borer was maximum at Palem (2.6), followed by Akola (2.2) Palem (2.6), Udaipur (1.8) and lowest at Parbhani (1.1). 

The entries SPH 1883, SPH 1911, SPH 1914, SPH 1886 and SPH 1912, at Akola; SPH 1915 at Palem were on par with IS 
2205 (RC) statistically. Across locations the SPH 1883 was on par with the resistant check IS 2205 (Table 2.2).   

The data on stem tunneling (%) due to borer was recorded at Indore Dharwad., Palem and Parbhani. The data all centers 
showed high CV (>25%). At Palem mean stem tunneling was severe (26.9%) followed by Dharwad (7.4%) and Parbhani 
(6.2%). Across locations the damage ranged from 8.6 – 19.2 (Table 2.2). The entries SPH 1914, SPH 1886 and SPH 1915 
recorded tunneling damage on par with resistant check. 

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, Palem, Parbhani, Rahuri and Udaipur. Across the locations the 
mean score ranged from 1.0 – 4.0 with mean score of 3.0. The entries, IS 18551 and IS 2205 recorded lowest score of 2.0.  
All the test hybrids (SPH 1883, SPH 1886, SPH 1911, SPH 1912, SPH 1914 and SPH 1915) were statistically on par with IS 
18551 (RC). The entries Swarna and DJ 6514 recorded highest scores indicating susceptibility to shoot fly (Table 2.5).  

Seedling vigour:  The data was recorded at Akola, Indore, Palem, Parbhani, Rahuri, and Udaipur. There was no significant 
differences among the entries and were on par with the resistant check (IS 18551)(Table 2.5). 

Sorghum midge (Stenodiplosis sorghicola): The damage due to midge was observed at Akola and Coimbatore. The 
mean damage score at Akola was 2.9 and Coimbatore was 4.0  on 1 – 9 scale, indicating low infestation. The mean midge 
damage was low in DJ 6514 (Table 2.3). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (1.5). The damage ranged from 1.0 – 
3.0. The damage was maximum is entries IS 18551 and IS 2205 (Table 2.3). 

Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem at low intensity. The damage 
ranged from 1.0 –4.0  on 1 – 9 scale, indicating low infestation. The mean head bud damage score was 2.6 (Table 2.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 2.3 on 1 – 9 scale indicating low infestation. The mean damage score was 2.0 (Table 2.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 2.0 – 3.3 on 1 – 9 scale indicating very low infestation. The mean damage score was 2.5 (Table 2.3). 

Days to 50 % flowering: Earliness in entries was recorded at Palem,  Parbhani,  Rahuri  and Udaipur. Across the locations 
the data was significant at 5% level. Overall, the trial mean was 68 days with a range of 61.0 to 75 days. The entry SPH 
1883 was earliest to flower among test entries (62.0 days) while DJ 6514 flowered late (75.0.0 days) (Table 2.4). 

Plant height (cm): The data on plant height was recorded at Dharwad, Palem, Parbhani, Rahuri, and Udaipur. The entry IS 
18551 was tallest (220.3 cm) while SPH 1915 was shortest (147.7 cm) (Table 2.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, Dharwad, 
Palem, Parbhani, Rahuri and Udaipur. The plant stand at Coimbatore was poor. Across the locations, the data on plant 
stand was significant with an average of 26.2 plants plot -1

Trial 3: Advance varietal Trial (AVT-GS) Early sowing (Locations: 9) 
 indicating optimum plant stand (Table 2.4).  

Total entries: 18 
Experimental Varieties: 9 
Commercial checks: 03 (CSV 17, CSV 20, CSV 27, CSV 31) 
Local check:  (Akola-AKSV 181; Coimbatore-CO-30; Dharwad- CSV 37; Palem- CSV 31; Parbhani- PVK 801;          
Rahuri- Phule Amrutha; Surat- GJ 42;Udaipur- CSV 23) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  09 (Akola, Coimbatore, 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 nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly 
infestation was highest at Dharwad (68.2% DH), Palem (63.4% DH) followed by Rahuri (51.9% DH) and Udaipur (51.8 % 
DH). The mean shoot fly infestation was moderate at Coimbatore (42.4% DH), Coimbatore (42.4% DH). Moderate 
infestation was observed at   Indore (39.4% DH), Surat (37.3% DH). Mean infestation was low at Parbhani (26.1% DH) and 
Akola (14.5% DH). At Akola the entries SPV 2510, SPV 2568, SPV 2569, SPV 2571, SPV 2573, SPV 2570, SPV 2504 were 
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statistically on par with resistant check IS 18551. All test varieties (SPV 2510, SPV 2570, SPV 2504, SPV 2571, SPV 2573, 
SPV 2567, SPV 2566, SPV 2569 and SPV 2568) were on par to IS 18551 (RC) at Coimbatore. At Dharwad the test varieties 
(SPV 2504, SPV 2567, SPV 2569, SPV 2566, SPV 2571, SPV 2570, SPV 2510 and SPV 2568) were statistically on par to 
IS 18551 (RC).  At Palem and Rahuri none of the test varieties were statistically on par with IS 18551(RC) recording higher 
damage than check. At Parbhani the entry SPV 2569 was on par with the resistant check. The test entries SPV 2510, SPV 
2569, SPV 2568 and SPV 2573 were on par with resistant check at Surat. At Udaipur the entries SPV 2571, SPV 2570, SPV 
2568, SPV 2569, SPV 2510, SPV 2573, SPV 2566 and SPV 2504 were on par with IS 18551 (RC). 

Across the locations, the mean shoot fly deadheart formation was 41.8 % DH with a range of 28.5 – 67.6 % DH. The test 
variety SPV 2510 was on par with IS 18551 (RC) (Table 3.1). 

Oviposition  preference: The data on oviposition by shoot fly per five plants (no) was recorded at Akola, Palem, Udaipur, 
Dharwad and Rahuri. The CV % was high at Dharwad and Rahuri. Shoot fly oviposition was maximum at Akola (11.7 eggs/ 
5plants), followed by Palem (9. 7 eggs/ 5 plants),  Rahuri (9.2 eggs/ 5 plants), while at Udaipur oviposition was (5.3 
eggs/5plants) and least at Dharwad (3.2 eggs/ 5 plants).  Overall across the locations oviposition ranged from 6.2 to 11.9 
eggs/5 plants. The lowest oviposition was recorded in IS 18551 (3.7 eggs/ 5 plants). The entry SPV 2566, SPV 2570 and 
SPV 2571 recorded lower oviposition and were on par with check IS 18551(RC) (Table 2.1). 

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in terms of 
visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  

The data on deadhearts due to stem borer was recorded at Dharwad, Indore, Palem, Surat, Coimbatore and Parbhani. The 
infestation was severe at Dharwad (58.8 % DH), Indore (32.9 % DH), Surat (25.4% DH) and moderate at Palem (12.5 DH). 
At Coimbatore 46.0 %; Parbhani (5.1%) stem borer deadhearts were recorded but data was not considered due to high CV, 
hence not considered. 

There was no significant difference in the entries hence data is non-significant.  The entries SPV 2570, SPV 2510, SPV 
2504, SPV 2569, SPV 2568, SPV 2573 at Indore; SPV 2570, SPV 2569, SPV 2568, SPV 2573, SPV 2504, SPV 2571 and 
SPV 2510 at Palem; SPV 2573, SPV 2510 and SPV 2566 at Surat were statistically on par with IS 2205 (RC).  

Across the locations, deadhearts due to stem borer ranged from 25.5 – 41.8 % with an average of 31.3 % DH and the entry 
SPV 2510 was statistically on par with to resistant check (IS 2205) (Table 3.2). 

The data on injury rating (1-9) was recorded at four locations viz., Indore, Palem Surat, Udaipur, Akola and Palem. The data 
from Akola and Palem recorded high CV, hence not considered. The mean leaf injury due to borer was maximum at Surat 
(5.3), Indore (4.1), Udaipur (2.2), Akola (1.9), Palem (1.9) and lowest at Parbhani (1.2). At Indore, Parbhani, Surat there 
were no significant differences among the entries.  The entries SPV 2570, SPV 2510, SPV 2571, SPV 2569, SPV 2568 at 
were on par with IS 2205 (RC) statistically. Across the locations SPV 2510 and SPV 2570 were on par with resistant check 
(IS 2205) (Table. 3.2).   

The data on stem tunneling (%) due to borer was recorded at Dharwad, Indore, Palem, Parbhani and Surat. At Palem 
(36.0%), Surat (29.0%), Indore (8.0%), Parbhani (6.2%) and Dharwad (5.2%) stem tunneling   was recorded. Across 
locations Stem tunneling ranged from 11.9 – 28.2% with mean of 17.6% (Table 3.2). 

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, Palem, Parbhani, Rahuri, and Surat. Across the locations the mean 
score ranged from 1.0 – 4.0 with mean score of 4.0. Entries, IS 18551 and IS 2205 recorded lowest score of 2.0. (Table 3.5) 

Seedling vigour:  The data was recorded at Akola, Indore, Palem, Parbhani, Rahuri and Udaipur. Across the locations the 
entries IS 18551 and IS 2205 recorded lowest score of 3.0 (Table 3.5). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (1.1). The damage ranged from 1.0 – 
2.0.  The damage was maximum is entries IS 18551 and IS 2205 (Table 3.3). 

Head bug (Calocoris angustatus): The damage due to head bug was observed at Indore and Palem at low intensity. The 
damage ranged from 1.8 –4.0 on 1 – 9 scale, indicating low infestation. Mean head bud damage score was 3.3 (Table 3.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 2.0 on 1 – 9 scale indicating low infestation. The mean damage score was 1.2 (Table 3.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.0 – 2.0 on 1 – 9 scale indicating very low infestation. The mean damage score was 1.2 (Table 3.3). 
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Days to 50 % flowering: Earliness in entries was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and 
Udaipur. Across the locations the data was significant at 5% level. Overall, the trial mean was 73 days with a range of 65.0 
to 78 days. The entry CSV 17 was earliest to flower among test entries (65.0 days) while DJ 6514 flowered late (78.0 days) 
(Table 3.4). 

Plant height (cm): The data on plant height was recorded at Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. The 
entry IS 18551 was tallest (243.4 cm) while CSV 17 was shortest (151.9 cm) (Table 3.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. The plant stand at Coimbatore was poor. Across the 
locations, the data on plant stand was significant with an average of 25.3 plants plot -1

Trial 4: Advance varietal Trial (AVT-GS) (Locations: 9) 

 indicating optimum plant stand (Table 
3.4).  

Total entries: 18 
Experimental Varieties: 9 
Commercial checks: 03 (CSV 17, CSV 20, CSV 27, CSV 31) 
Local check:  (Akola-AKSV 181; Coimbatore-CO-30; Dharwad- CSV 37; Palem- CSV 31; Parbhani- PVK 801;          
Rahuri- Phule Amrutha; Surat- GJ 42;Udaipur- CSV 23) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur).  

 
The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 DAE) at nine 
locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur). The mean shoot fly infestation was highest at 
Rahuri (80.8%DH), Akola (69.4%DH), Dharwad (68.7% DH), and Palem (67.7% DH). The mean shoot fly infestation was 
moderate at Udaipur (46.9%DH) and lowest at Parbhani (34.63% DH). At Akola none of the test entries were statistically on 
par with resistant check IS 18551.  At Dharwad the test varieties (SPV 2569 and SPV 2570, SPV 2510) were statistically on 
par to IS 18551 (RC).  At Palem there were no significant differences between the entries and checks.  At Parbhani the 
entries SPV 2566, SPV 2570, SPV 2510, SPV 2568, SPV 2569, SPV 2571 and SPV 2573 were on par with the resistant 
check.  The entries SPV 2510, SPV 2504, SPV 2568, SPV 2569, SPV 2571, SPV 2567, SPV 2573 and SPV 2570 were on 
par with IS 18551 (RC) at Udaipur. 

Across the locations, the mean shoot fly deadheart formation was 61.3 % DH with a range of 41.2 – 79.6 % DH. None of the 
test entries were on par with the resistant checks IS 18551 (Table 4.1). 

Oviposition  preference: The data on oviposition by shoot fly per five plants (no) was recorded at Akola, Dharwad, Palem, 
Rahuri  and Udaipur. The CV % was high at Dharwad and Rahuri. Shoot fly oviposition was maximum at Akola (11.8 eggs/ 
5plants), followed by Palem (9. 7 eggs/ 5 plants), Rahuri (9.2 eggs/ 5 plants), while at Udaipur oviposition was (5.3 
eggs/5plants) and least at Dharwad (3.2 eggs/ 5 plants).  Overall across the locations oviposition ranged from 4.5 to 10.3 
eggs/5 plants. The lowest oviposition was recorded in IS 18551 (4.7 eggs/ 5 plants). None of the entries were on par with 
check IS 18551(RC) (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 and stem tunneling (%) at harvest.  

The data on deadhearts due to stem borer was recorded at Dharwad, Palem, Surat, Akola, Parbhani and Rahuri. The 
infestation was moderate at Dharwad 28.0 % DH), Palem (19.0 % DH) and low at Rahuri (8.6 %DH), Akola (5.2% DH) and 
Parbhani (4.4% DH).  

The entries SPV 2567, SPV 2504, SPV 2510, SPV 2570, SPV 2571, SPV 2566, SPV 2573, 2568 and SPV 2569 at 
Dharwad; SPV 2510, SPV 2567 and SPV 2568 at Palem recorded deadhearts statistically on par with IS 2205 (RC). The 
data from Akola, Coimbatore, Parbhani and Rahuri recorded high CV hence data could not be considered.  

Across the locations, deadhearts due to stem borer ranged from 16.5 – 30.5 % with an average of 23.5 % DH. The entries 
SPV 2567, SPV 2510, SPV 2568 and SPV 2504 were statistically on par with to resistant check (IS 2205) (Table 4.2). 

The data on injury rating (1-9) was recorded at four locations viz. ,Akola, Palem and Udaipur. The data from Udaipur 
recorded high CV hence was not considered. The mean leaf injury due to borer was low at Akola (2.3), Palem (2.5) and 
Udaipur (2.0).  At Palme there were no significant differences among the entries in comparison to IS 2205(RC).  The entries 
SPV 2510, SPV 2567, SPV 2504, SPV 2568, SPV 2569, SPV 2570 and SPV 2573 were on par with IS 2205 (RC) 
statistically. Across the locations the leaf injury score ranged from 1.2 – 3.7 with mean injury from 2.4. Entries SPV 2510, 
SPV 2567, SPV 2570, SPV 2568, SPV 2569 and SPV 2573 were on par with resistant check (IS 2205) (Table. 4.2).   
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The data on stem tunneling (%) due to borer was recorded at Palme, Parbhani and Dharma. At Palme (24.5%), Parthian 
(9.7 %) and Dharma (6.8%) stem tunneling was recorded. Across the locations Stem tunneling ranged from 7.5 – 21.3 % 
with mean of 13.8% stem tunneling (Table 4.2). 

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, Palem, Parbhani, Rahuri, and Udaipur. Across the locations the 
mean score ranged from 1.0 – 4.0 with mean score of 3.0. The entries, IS 18551 and IS 2205 recorded lowest score of 1.0. 
(Table 4.5) 

Seedling vigour:  The data was recorded at Akola, Palem, Parbhani, Rahuri and Udaipur. Across the locations themean 
score ranged from 3.0 – 4.0 with mean score of 4.0. The entries, IS 18551 and IS 2205 recorded lowest score of 3.0 (Table 
4.5). 

Midge (Stenodiplosis sorghicola): ):  Midge incidence was recorded at Akola. The data on midge damage rating was 
recorded in the scale of 1-9 and the mean damage score was low at Akola (2.3). The damage ranged from 1.0 – 3.7.  The 
damage was maximum is entries IS 18551 and IS 2205 (Table 4.3). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (1.8). The damage ranged from 1.3 – 
2.3.  The damage was maximum is entries IS 18551 and IS 2205 (Table 4.3). 

Head bug (Calocoris angustatus): The damage due to head bug was observed at Indore and Palem at low intensity. The 
damage ranged from 1.3 –4.0 on 1 – 9 scale, indicating low infestation. The mean head bud damage score was 2.7 (Table 
4.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.3 
– 2.3 on 1 – 9 scale indicating low infestation. The mean damage score was 1.8 (Table 4.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.3 – 3.0 on 1 – 9 scale indicating very low infestation. The mean damage score was 2.3 (Table 4.3). 

Days to 50 % flowering: Earliness in entries was recorded at  Palem, Parbhani, Rahuri and Udaipur. Across the locations 
the data was significant at 5% level. Overall, the trial mean was 71 days with a range of 64.0 to 74 days. The entry CSV 17 
was earliest to flower among test entries (65.0 days) while SPV 2566 and  DJ 6514 flowered late (74.0 days) (Table 4.4). 

Plant height (cm): The data on plant height was recorded at Dharwad, Palem, Parbhani, Rahuri and Udaipur. The entry IS 
18551 was tallest (224.1 cm) while CSV 17 was shortest (122.0 cm) (Table 4.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at  Akola, Dharwad, 
Palem, Parbhani, Rahuri and Udaipur. The plant stand at Coimbatore was poor. Across the locations, the data on plant 
stand was significant with an average of 26.8 plants plot -1

Trial 5: Initial Hybrid Trial (IHT-GS) (Locations: 9) 
 indicating optimum plant stand (Table 4.4).  

Total entries: 22 
Experimental hybrids: 12 
Commercial checks: 03 (CHS 16, CHS 25, CSH 30and CSH 41) 

                  Local check: 01 (Akola-CSH 35; Coimbatore-CO 30; Dharwad- CSV 37; Palem- CSV 31; Parbhani- SPH 1641;  
Rahuri- Phule Amrutha; Surat- GJ 42; Udaipur- CSV 23 

Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  09 (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur) 

 
The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine locations 
(Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly infestation was 
highest at Akola (72.2 % DH) moderate at Parbhani (49.2% DH) and Udaipur (44.4% DH).  

At Akola none of the test entries were on par with IS 18551 (RC). The entries SPH 1942, SPH 1937, SPH 1945, SPH 1946, 
SPH 1941, SPH 1944 and SPH 1943 were on par with resistant check (IS 18551) at Dharwad.  None of the test entries were 
comparable to resistant check IS 18551(RC) at Palem and Parbhani recording higher deadhearts statistically. The entry 
SPH 1921 recorded damage on par with resistant check. The entries SPH 1945, SPH 1938, SPH 1946, SPH 1937, SPH 
1921 and SPH 1940 were comparable to IS 18551 (RC) at Udaipur.  
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Across the locations, the mean shoot fly deadheart formation in trial was 60.4 % DH with a range of 38.5 – 79.1 % DH. The 
Local checks and SPH 1921 were statistically on par with the resistant check IS 18551 (Table 5.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, Dharwad, Palem, 
Rahuri and Udaipur. The data was erratic and recorded high CV % at Rahuri and Udaipur. Shoot fly oviposition was heavy 
at Akola (12.4 eggs/ 5plants), followed by Palem (10.2 eggs/ 5 plants), Dharwad (4.8 eggs/5 plants), Rahuri (3.3 eggs/5 
plants and Udaipur (2.8 eggs/ 5 plants). Across the locations oviposition ranged from 3.4 – 7.9 eggs/ 5 plants with mean 
eggs of 6.8 eggs / 5 plants. None of the test entries were on par with IS 18551 (RC) (Table 5.1).  

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 Dharwad and Palem.  The borer infestation was 
severe at Dharwad (27.4 % DH), Udaipur (26.3%DH),  Palem (20.0 % DH); low at Parbhani (6.9 % DH), Akola (4.7 % DH), 
and Rahuri (1.0 % DH).  The data from Akola, Parbhani and Rahuri recorded high CV % hence data was not considered. 

Across the locations, deadhearts due to stem borer ranged from 13.6 – 36.4 % DH with an average of 23.7 % DH and  the 
test entries SPH 1921 and SPH 1937 were statistically on pare to resistant check. (IS 2205) (Table 5.3). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Palem and Rahuri. The mean leaf injury due to 
borer was maximum at Palem (2.7) followed by Akola (2.2) and lowest at Rahuri (1.3).   The data from Rahuri recorded high 
CV (>25.0%), hence not considered. Across locations the damage rating ranged from 1.2 – 3.5, the mean injury rating was 
2.5. All test entries were on par with IS 2205(RC) for leaf injury rating by stem borer, however the entries SPH 1941, SPH 
1936 and SPH 1946 recorded low damage (< 2.2) on par with resistant check (Table 5.2).   

The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Palem, Parbhani and Udaipur. The 
stem tunneling was maximum at Palem (32.8%) followed by Dharwad (7.4%), Parbhani (6.3%) and Udaipur (1.0 %).  Across 
the locations damage in genotypes ranged from 7.8 – 17.2 % the average damage was 12.4 %. The entries SPH 1940, SPH 
1945, SPH 1938, recorded low stem tunneling (Table 5.3). 

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, Palem, Parbhani and Rahuri (Table 5.5). Across the locations the 
entries IS 18551 and IS 2205 recorded lowest score of 2.0, while the entries Swarna recorded high score (4.0) indicating its 
susceptibility. 

Seedling vigour:  The data was recorded at Akola, Palem, Parbhani, Rahuri and Udaipur. (Table 5.5). Across the locations 
the mean score ranged from 2.0 – 4.0 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest scores (2.0) 
while the entry Swarna recorded highest score (4.0) indicating susceptibility to shoot fly. 

Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the scale of 1-9 
at Akola. The incidence was low at Akola. The damage ranged from 1.0 –2.0 with an average of 1.3 (Table 5.3). The entries 
IS 18551 and IS 2205 were susceptible to mite as compared to other entries. 

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Akola. The damage ranged from 1.0 
– 4.0 on 1 – 9 scale indicating low infestation (1.5) (Table 5.3). 

Head bug (Calocoris angustatus.): The damage due to head bug was observed at Palem. The damage ranged from 1.0 – 
4.0 on 1 – 9 scale indicating low infestation (2.4). None of the entries recorded less damage (< 1.0) score (Table 5.3). 

Aphid (Melanaspis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from 1.7 – 2.0 on 1 
– 9 scale indicating low infestation (1.9). None of the entries recorded less damage (< 1.0) score (Table 5.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged from 2.0 – 3.7 
on 1 – 9 scale indicating low mean infestation (2.5) (Table 5.3). The entries IS 18551 and IS 2205 were susceptible to mite 
as compared to other entries. 

Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Parbhani and Rahuri. Overall, the trial mean was 
62.0 days with a range of 56.0 to 69.0 days. The entry CSH 30 was earliest to flower (56.0 days) while DJ 6514 flowered 
late (69.0 days) (Table 5.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Dharwad, Palem, Parbhani, Rahuri and Udaipur. Across the locations, the data on plant stand was significant 
and ranged from 17.0 – 33.3 plants plot -1 with an average of 29.5 plants plot -1 (Table 5.5) indicating optimum plant stand. 
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Plant height (cm): The data on plant height was recorded at Dharwad, Palem Parbhani and Rahuri. The entry IS 2205 
(209.3 cm) was tallest while SPH 1937 was shortest (113.4 cm) (Table 5.4). 

Trial 6: Initial Varietal Trial (IVT-GS) (Locations: 9) 
Total entries  : 29 
Experimental varieties : 20 
Commercial checks : 05 (CSV 17, CSV 20, CSV 27, CSV 31) 
Local check:  (Akola-AKSV 181; Coimbatore-CO-30; Dharwad- CSV 37; Palem- CSV 31; Parbhani- PVK 801;          
Rahuri- Phule Amrutha; Surat- GJ 42;Udaipur- CSV 23) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  09 (Akola, Coimbatore, Dharwad, Palem, Parbhani, Rahuri and Udaipur) 
 

The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at seven locations 
(Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly infestation was highest at Rahuri (75.6 
% DH), Dharwad (70.8% DH), Palem (69.5% DH), Akola (65.1 %DH); moderate at Parbhani (40.0% DH) and Udaipur 
(40.2% DH).  

The entry SPV 2690 at Akola;   SPV 2678, SPV 2686, SPV 2685, SPV 2689, SPV 2690, SPV 2677, SPV 2673, SPV 2675, 
SPV 2674, SPV 2687, SPV 2691, SPV 2679, SPV 2683, SPV 2680, SPV 2688, SPV 2681, SPV 2688, SPV 2681, SPV 
2682, SPV 2676 and SPV 2672 at Dharwad;  SPV 2690, SPV 2677, SPV 2679, SPV 2678, SPV 2689, SPV 2683 and SPV 
2680 at Parbhani;   SPV 2689 and  SPV 2691 at Rahuri;  SPV 2677, SPV 2690, SPV 2691, SPV 2678, SPV 2685, SPV 
2683, SPV 2688, SPV 2675, SPV 2681, SPV 2689, SPV 2684, SPV 2686, SPV 2687 and SPV 2672 recorded damage 
statistically on par with IS 18551 (RC). None of the test entries recorded damage statistically on par with IS 18551, resistant 
check (Table 6.1). Across the locations, the mean shoot fly deadheart formation in trial was 60.2 % DH with a range of 38.1 
– 76.4 % DH. The Local checks and SPV 2690 and SPV 2689 were statistically on par with the resistant check IS 18551 
(Table 6.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, Dharwad, Palem, 
Rahuri and Udaipur. Shoot fly oviposition was heavy at Akola (10.3 eggs/ 5plants), followed by Palem (9.4 eggs/ 5 plants), 
Rahuri (7.5 eggs/5 plants, Dharwad and Udaipur (4.5 eggs/ 5 plants). Across the locations oviposition ranged from 4.5 – 8.3 
eggs/ 5 plants with mean eggs of 7.2 eggs / 5 plants. None of the test entries were on par with IS 18551 (RC) (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) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  

The data on deadhearts at 45 DAE due to stem borer was recorded at Dharwad and Palem.  The borer infestation was 
severe at Dharwad (29.3 % DH) and Palem. Rest of the centers stem borer infestation was very low.   At Dharwad there 
were no significant differences among the entries and checks. At Palem the entries, SPV 2680, SPV 2679, SPV 2678 SPV 
2675 SPV 2690, SPV 2683 and SPV 2686 were on par with IS 2205(RC).   Across the locations, deadhearts due to stem 
borer ranged from 16.2 – 38.5 % DH with an average of 24.3 % DH and the test entries SPV 2680, SPV 2679, SPV 2678, 
SPV 2683, SPV 2689, SPV 2690 and SPV 2686 were on par with IS 2205(RC) statistically (Table 6.3). 

The data on injury rating (1-9) was recorded at four locations viz., Akola and Palem Rahuri. The mean leaf injury due to 
borer was maximum at Palem (2.5) followed by Akola (1.9). The damage at other centers was very low. Across locations the 
damage rating ranged from 1.2 – 3.3, the mean injury rating was 2.2.The test entries (SPV 2675, SPV 2681, SPV 2683, 
SPV 2674, SPV 2678, SPV 2679, SPV 2680, SPV 2682, SPV 2689, SPV 2687, SPV 2690, SPV 2672, SPV 2685, SPV 
2686, SPV 2673, SPV 2688, SPV 2676, SPV 2684 recorded low damage (< 2.5) and were on par with IS 2205 resistant 
check (Table 6.2).   

The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Palem, Akola and Parbhani. The 
stem tunneling was maximum at Palem (30.7 %) followed by Parbhani (5.9%), Dharwad (5.2%), and Akola (4.0 %).  Across 
the locations damage in genotypes ranged from 6.9 – 22.7 %, the average damage was 13.2 %. The entries SPV 2690, 
SPV 2691 and SPV 2679, recorded low stem tunneling (Table 6.3). 

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, Palem, Parbhani, Rahuri and Udaipur (Table 6.3). Across the 
locations the entries IS 18551 and IS 2205 recorded lowest score of 1.0, 2.0, while the entries Swarna recorded high score 
(4.0) indicating its susceptibility. 
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Seedling vigour:  The data was recorded at Akola, Palem, Parbhani, Rahuri and Udaipur (Table 6.3). Across the locations 
the mean score ranged from 2.0 – 4.0 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest scores (2.0) 
while the entry Swarna recorded highest score (4.0) indicating susceptibility to shoot fly. 

Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the scale of 1-9 
at Akola. The incidence was low at Akola. The damage ranged from 2.0 –3.0 with an average of 2.2 (Table 6.2). The entries 
IS 18551 and IS 2205 were susceptible to mite as compared to other entries. 

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Akola. The damage ranged from 1.0 
– 2.3 on 1 – 9 scale indicating low mean infestation (1.2) (Table 6.2). 

Head bug (Calocoris angustatus.): The damage due to head bug was observed at Palem. The damage ranged from 1.0 – 
4.0 on 1 – 9 scale indicating low infestation (2.4). The entry SPV 2680 recorded less damage (1.7) score on par with IS 
18551(RC) (Table 6.2). 

Aphid (Melanaphis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from 1.3 – 4.3 on 1 
– 9 scale indicating low infestation (2.1) (Table 6.2). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged from 2.0 – 5.0 
on 1 – 9 scale indicating low mean infestation (3.1). The entries SPV 2678, SPV 2688, IS 18551 and IS 2205 were 
susceptible to shoot bug as compared to other entries (Table 6.2). 

Days to 50 % flowering: Days to 50% flowering were recorded at Palme, Parthian and Rahurir. Overall, the trial mean was 
74.2 days with a range of 61.9 to 79.3 days. The entry CSV 17 was earliest to flower (61.9 days) while SPV 2689 flowered 
late (79.3 days) (Table 6.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Dharwad, Palem, Parbhani, Rahuri and Udaipur. Across the locations, the data on plant stand was significant 
and ranged from 14.6 – 27.2 plants plot -1 with an average of 23.8 plants plot -1

Trial 7: Initial Advanced Varietal hybrid Trial (IAVHT-MC) (Locations: 6) 

 (Table 6.4) indicating optimum plant stand. 

Plant height (cm): The data on plant height was recorded at Dharwad, Palem, Parbhani, Rahuri and Udaipur. The entry IS 
18551 (245.8 cm) was tallest while CSV 17 was shortest (132.3 cm) (Table 6.3). 

Total entries  : 22 
Experimental hybrids : 10 
Experimental varieties : 04 
Commercial checks : 03 (CSH 24 MF, SSG 59-3, CSV 33 MF) 
Local check:   01 (Akola- SPV 669; Hisar- HC 136; Ludhiana- PSC-4; Udaipur- CO FS-29) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  06 (Akola, Hisar, Ludhiana and Udaipur) 

The trials at Surat and Coimbatore were vitiated due to poor plant stand due to continuous submergence owing to untimely 
rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four locations 
viz; Akola,  Hisar, Ludhiana, and Udaipur. The mean shoot fly infestation was highest at Akola (73.9 % DH), Ludhiana (47.5 
% DH), Hisar (31.9% DH) and Udaipur (28.0 %DH).  

The entry SPH 1905, SPV 2671, SPV 2669, SPH 1933, SPH 1881 and  SPV 2668  at Hisar;  SPV 2671 at Ludhiana; SPH 
1906, SPV 2671, SPV 2669,SPH 1881, SPH 1935, SPV 2670, SPH 1905, SPH 1933, SPH 1934, SPH 1879, SPH 1907, 
SPH 1904, SPV 2668  at Udaipur recorded damage statistically on par with IS 18551 (RC) (Table 7.1).  

Across the locations, the mean shoot fly deadheart formation in trial was 45.3 % DH with a range of 23.5 – 57.5 % DH. The 
entries SPV 2669 and SPV 2671 were statistically on par with the resistant check IS 18551 (Table 7.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, Hisar, Ludhiana and 
Udaipur. Shoot fly oviposition was heavy at Akola (13.0 eggs/ 5plants), followed by Hisar (9.1 eggs/ 5 plants), Ludhiana i 
(6.0 eggs/5 plants) and Udaipur 3.6 eggs/5 plants. Across the locations oviposition ranged from 3.9 – 11.2 eggs/ 5 plants 
with mean eggs of 7.9 eggs / 5 plants.  SPV 2671 was on par with IS 18551 (RC) for significantly low oviposition (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 and Hisar.  The borer infestation was severe at 
Hisar (16.4 % DH) followed by (3.9% DH), Ludhiana (3.1% DH) and lowest at Udaipur (1.0% DH). The data from Ludhiana 
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and Udaipur recorded exceptionally high CV % hence data was not considered.   At Akola the entries SPH 1881, SPH 1905 
and SPH 1904; SPV 2668, SPV 2669, SPH 1933, SPH 1935, SPH 1934 SPH 1881 were on par with IS 2205(RC).  

Across the locations, deadhearts due to stem borer ranged from 6.2 – 14.9 % DH with an average of 11.4 % DH and the test 
entries SPH 1881, SPH 1933, SPH 1934, SPV 2668SPV 2669 and SPH 1905 were statistically on par with IS 2205(RC) 
(Table 7.2). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana and Udaipur. The mean leaf injury 
due to borer was maximum at Hisar (3.8) followed by Akola (2.0), Ludhiana (1.8) and Udaipur (1.1). Across locations the 
damage rating ranged from 1.3 – 2.8, the mean injury rating was 2.2. The test entries SPV 2668, SPH 1934, SPH 1935 and 
SPV 2669  recorded low damage (< 2.0)  and were on par with IS 2205 resistant check (Table 7.2).   

The data on stem tunneling (%) due to borer was recorded during harvest Hisar and Ludhiana. The stem tunneling was 
maximum at Hisar (17.1%) followed by Ludhiana (7.3 %).  Across the locations damage in genotypes ranged from 6.1 – 18.6 
%, the average damage was 12.2 %. There were no significant differences between entries and checks (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. 

Seedling glossiness:  The data was recorded at Akola, Ludhiana  and Udaipur(Table 7.3). Across the locations the entries 
IS 18551 and IS 2205 recorded lowest score of 2.0, while the entries Swarna recorded high score (4.0) indicating its 
susceptibility. 

Seedling vigour:  The data was recorded at Akola, Hisar, Ludhiana and Udaipur. (Table 7.3). Across the locations the 
mean score ranged from 2.0 – 3.0 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest scores (2.0) 
while the entry Swarna recorded highest score (3.0) indicating susceptibility to shoot fly. 

Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the scale of 1-9 
at Akola. The incidence was low at Akola. The damage ranged from 2.0 –3.0 with an average of 2.2 (Table 7.2). The entries 
IS 18551 and IS 2205 were susceptible to mite as compared to other entries and all test entries recorded statistically less 
damage to entries IS 18551 and IS 2205. 

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Akola. The damage ranged from 1.0 
– 2.3 on 1 – 9 scale indicating low mean infestation (1.3) (Table 7.2). 

Aphid (Melanaspis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from 1.0 – 2.0 on 1 
– 9 scale indicating low infestation (1.1) (Table 7.2). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged from 2.0 – 4.3 
on 1 – 9 scale indicating low mean infestation (3.0). The entry IS 18551 and IS 2205 recorded higher damage (Table 7.2). 

Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 67.0 days with a 
range of 62.0 to 71.0 days. The entry SPH 1932 was earliest to flower (62.0 days (Table 7.3). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, Hisar, 
Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 27.0 – 34.6 plants 
plot -1 with an average of 30.7 plants plot -1

Trial 8: Advance Varietal and Hybrid Trial (AVHT-SC) (Locations: 6) 

 (Table 7.3) indicating optimum plant stand. 

Plant height (cm): The data on plant height was recorded at Ludhiana and Udaipur. The SPH 1933 was tallest (301.7 cm) 
while Swarna was shortest (162.5 cm) (Table 7.3). 

Total entries : 20   Experimental hybrids : 04 Experimental varieties : 07 
Commercial checks : 04 (CSH 13, CSV 30F, CSV21F, CSV32F) 
Local check : 01 (Akola-Improved Ramkel; Hisar- HC 136; Ludhiana- SL 44; Udaipur- PC 1080) 
Resistant checks : 02 (IS 18551, IS 2205) 
Susceptible checks : 02 (DJ 6514, Swarna) 
Locations : 06 (Akola, Hisar, Ludhiana and Udaipur) 
 
The trials at Surat and Coimbatore were vitiated due to poor plant stand due to continuous submergence owing to untimely 
rains. 

Shoot  fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four locations 
viz; Akola, Hisar, Ludhiana, and Udaipur. The mean shoot fly infestation was highest at Akola (51.2 % DH), Ludhiana (40.8 
% DH), Hisar (28.0% DH) and Udaipur (36.2 %DH).  
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The entries, SPV 2587, SPV 2593 at Akola; SPV 2582, SPV 2591, SPV 2581, SPV 2584, SPV 2593 at Hisar; SPV 2587, 
SPV 2581, SPV 2593, SPV 2591 at Ludhiana; SPV 2591, SPV 2584, SPH 1919, SPH 1890, SPH 1917, SPV 2593, SPV 
2582, SPV 2587, SPH 1918, recorded damage statistically on par with IS 18551 (RC). (Table 8.1).  

Across the locations, the mean shoot fly deadheart formation in trial was 39.0 % DH with a range of 19.1 – 63.4 % DH. The 
entries SPV 2587, SPV 2593, SPV 2581, SPV 2591 and SPV 2582 were statistically on par with the resistant check IS 
18551 (Table 8.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, Hisar, Ludhiana and 
Udaipur. Shoot fly oviposition was heavy at Akola (10.3 eggs/ 5plants), followed by Ludhiana  (6.6 eggs/5 plants), Hisar (5.5 
eggs/ 5 plants), and Udaipur 5.1 eggs/5 plants. Across the locations oviposition ranged from 3.0 – 10.3 eggs/ 5 plants with 
mean eggs of 6.9 eggs / 5 plants.  Entries SPV 2582, SPV 2587, SPV 2593 and SPV 2591 were on par with IS 18551 (RC) 
for significantly low oviposition (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) 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, Ludhiana and Udaipur.  The borer 
infestation was severe at Akola (6.5%DH), Ludhiana (8.1% DH),  Hisar (3.5 % DH) , and lowest at Udaipur (1.0% DH). At 
Hisar the entries SPV 2591, SPV 2587, SPV 2582, SPV 2584, SPV 2593, SPV 2581 were on par with IS 2205(RC). The 
data from Akola, Ludhiana and Udaipur the data recorded high CV hence data was not considered. Across the locations, 
deadhearts due to stem borer ranged from 2.7 – 8.9 % DH with an average of 4.6 % DH and the entries SPV 2591, SPV 
2587 and SPV 2584 recorded lower damage (Table 8.2). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana and Udaipur. The mean leaf injury 
due to borer was maximum at Hisar (4.7) followed by Akola (2.3), Ludhiana (1.5) and Udaipur (1.4). Across the locations the 
damage rating ranged from 2.2 – 4.9, the mean injury rating was 3.5. The  test entries,  SPV 2589, , SPV 2591, SPV 2582  
and SPV  2593 recorded low damage and were on par with IS 2205 resistant check (Table 8.2).  The data from Ludhiana 
and Udaipur recorded very high CV % hence could not be considered.. 

The data on stem tunneling (%) due to borer was recorded during harvest Hisar and Ludhiana. The stem tunneling was 
maximum at Hisar (16.7%) followed by Ludhiana (7.0 %) and the data recorded high CV %.   Across the locations damage 
in genotypes ranged from 7.3 – 20.3 %, the average damage was 11.9 %(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 and Ludhiana (Table 8.4). Across the locations the entries IS 18551 
and IS 2205 recorded lowest score of 1.0 and 2.0, respectively, while the entries Swarna recorded high score (4.0) 
indicating its susceptibility. 

Seedling vigour:  The data was recorded at Akola, Hisar, Ludhiana and Udaipur (Table 8.4). Across the locations the mean 
score ranged from 2.0 – 3.0 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest scores (2.0, 3.0 
respectively) while the entry Swarna recorded highest score (3.0) indicating susceptibility to shoot fly. 

Spider mites (Oligonychus indicus and O. pratensis):  The data on mite damage rating was recorded on the scale of 1-9 
at Akola. The incidence was low at Akola. The damage ranged from 1.0 –3.0 with an average of 2.3 (Table 8.3). The entries 
IS 18551 and IS 2205 were susceptible to mite as compared to others. 

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Akola. The damage ranged from 1.0 
– 3.0  on 1 – 9 scale indicating low mean infestation (1.5) (Table 8.3). There were no significant differences in test entries in 
comparison to checks. 

Aphid (Melanaspis sacchari.): The damage due to aphids was observed at Akola. The damage ranged from 1.7 – 2.7 on 1 
– 9 scale indicating low infestation (2.0) (Table 8.3). There were no significant differences in test entries in comparison to 
checks. 

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). Entries IS 18551 and IS 2205 recorded higer damage (Table 8.3). 

Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur. Overall, the trial mean was 67.0 days with a 
range of 61.0 to 74.0 days. The entry SPH 1891 was earliest to flower (61.0 days) while DJ 6514 flowered late (Table 8.3). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, Hisar, 
Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 25.8 – 37.7 plants 
plot -1 with an average of 32.4 plants plot -1 (Table 8.3) indicating optimum plant stand. 
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Plant height (cm): The data on plant height was recorded at Ludhiana and Udaipur. The CSV 21F was tallest (283.3 cm) 
while DJ 6514 was shortest (190.8 cm) (Table 8.3). 

Trial 9: Initial Varietal and Hybrid Trial (IVHT-SC) (Locations: 6) 
Total entries  : 26 
Experimental hybrids : 5 
Experimental varieties : 11 
Commercial checks : 04 (CSH 13, CSV 30F, CSV 35F, CSH 40F, CSV 21F) 
Local check : 01 
Resistant checks : 02 (IS 18551, IS 2205) 
Susceptible checks : 02 (DJ 6514, Swarna) 
Locations : 06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur) 
 
The trials at Akola, Surat and Coimbatore were vitiated due to poor plant stand due to continuous submergence owing to 
untimely rains. 

Shoot  fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four locations 
viz; Akola,  Hisar, Ludhiana, and Udaipur. The mean shoot fly infestation was highest at Akola (52.2 % DH), Hisar (37.5 % 
DH), Ludhiana (38.8 % DH) and Udaipur (34.3 %DH).  

The entries SPH 1958, SPV 2704, SPV 2711, SPV 2706, SPV 2710, SPH 1961 and SPV 2705at Akola; SPV 2710, SPV 
2704, SPH 1958, SPH 1961, SPV 2711, SPV 2705, SPV 2701, SPV 2702 and SPH 1959 at Hisar; SPV 27114 at Ludhiana; 
SPV 2708, SPV 2710, SPV 2711, SPV 2701, SPH 1959, SPH 1962, SPV 2703, SPH 1960, SPV 2702, SPV 2705, SPH 
1958, SPV 2709. SPH 1961 SPV 2704 at Udaipur recorded damage statistically on par with IS 18551 (RC) (Table 9.1).  

Across the locations, the mean shoot fly deadheart formation in trial was 34.3 % DH with a range of 24.7 – 52.3 % DH. The 
entries SPV 2711, SPH 1958 SPV 2704, SPV 2710 were statistically on par with the resistant check, IS 18551 (Table 9.1). 

Ovipositor preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Ludhiana and 
Udaipur. Shoot fly oviposition was moderate at Ludhiana (7.1 eggs/5 plants), Udaipur and Hisar 4.2 eggs/5 plants each. 
Across the locations oviposition ranged from 2.6 – 7.1 eggs/ 5 plants with mean oviposition of 5.1 eggs / 5 plants.  Entries 
SPV 2711, SPH 1958, SPV 2710, SPH 1960, SPV 2709, SPV 2703, SPV 2701, SPH 1961, SPH 1959, SPV 2705, SPH 
1962, SPV 2707, SPV 2706 were on par with IS 18551 (RC) for significantly low oviposition (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) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  

The data on deadhearts at 45 DAE due to stem borer was recorded at Hisar and Ludhiana.  The borer infestation was 
moderate at Hisar (13.2 % DH) and low and erratic at Ludhiana (3.3% DH). At Hisar the entries SPV 2706 and SPV 2705 
were on par with IS 2205(RC). The data from Ludhiana and Udaipur recorded high CV and incidence was very low at 
Udaipur, hence data was not considered (Table 9.2). 

The data on injury rating (1-9) was recorded at four locations viz., Hisar, Ludhiana and Udaipur. The mean leaf injury due to 
borer was maximum at Hisar (3.8) followed by Akola (2.3), Ludhiana (1.4) and Udaipur (1.4). Across the locations the 
damage rating ranged from 1.0 – 3.0, the mean injury rating was 2.2. There were no significant differences statistically for 
borer leaf injury in comparison to checks (Table 9.2).  The data from Ludhiana and Udaipur recorded very high CV %. 

The data on stem tunneling (%) due to borer was recorded during harvest Hisar and Ludhiana. The stem tunneling was 
maximum at Hisar (21.3%) followed by Ludhiana (6.5 %) and the data recorded high CV %.   Across the locations damage 
in genotypes ranged from 5.2 – 16.3 %, the average damage was 6.5 % (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. 

Seedling glossiness:  The data was recorded at Ludhiana and Udaipur (Table 9.3). Across the locations the entries IS 
18551 and IS 2205 recorded lowest score of 1.0 and 2.0, respectively, while the entries Swarna recorded high score (3.0) 
indicating its susceptibility. 

Seedling vigour:  The data was recorded at Hisar, Ludhiana and Udaipur (Table 9.3). Across the locations the mean score 
ranged from 2.0 – 3.0 with average score of 3.0. Entries IS 18551 and IS 2205 recorded lowest scores (2.0) 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 69.0 days with a 
range of 63.0 to 73.0 days. The entry SPH 1958 was earliest to flower (63.0 day) while SPV 2704  flowered late (Table 9.3). 
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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, 
Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 13.8 – 32.8 plants 
plot -1 with an average of 24.9 plants plot -1

III.  Evaluation of sweet sorghum experimental varieties/ hybrids/ parental lines for resistance to insect pests 

 (Table 9.3) indicating optimum plant stand. 

Plant height (cm): The data on plant height was recorded at Ludhiana and Udaipur. The entry SPV 2706 was tallest (288.3 
cm) while Swarna was shortest (180.0 cm) (Table 9.3).  

Trial 10: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 9) 
Total entries  : 22 
Experimental varieties : 15 
Commercial checks : 03 (CSH 22SS, CSV 19SS, CSV 24SS)  
Resistant checks : 02 (IS 18551, IS 2205) 
Susceptible checks : 02 (DJ 6514, Swarna) 
Locations : 09 (Akola, Coimbatore, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur) 
 
The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 DAE) at nine 
locations (Akola, Coimbatore, Hisar, Ludhiana, Palem, Rahuri and Udaipur). The mean shoot fly infestation was highest at 
Rahurir (84.4 %DH), Palem (67.3% DH), Akola (64.3%DH), Hisar (32.7% DH and Ludhiana (46.2 % DH) Lowest at Udaipur 
(27.2% DH). 

The entries SPV 2692, SPV 2693 and SPV 2530 at Akola; SPV 2604 at Hisar; SPV 2693, SPV 2604, SPV 2530 and SPV 
2692 at Ludhiana;  SPV 2604 at Palem;  SPV 2604, SPV 2693, SPV 2530, SPV 2699, SPV 2696, SPV 2600, SPV 2602, 
SPV 2529, SPV 2692, SPV 2694, SPV 2697, SPV 2601, SPV 2695, SPV 2700, at Rahuri; SPV 2529, SPV 2695, SPV 2697, 
SPV 2692, SPV 2696, SPV 2693, SPV 2698, SPV 2600, SPV 2602, SPV 2604 at Udaipur recorded damage statistically on 
par with IS 18551 (RC) (Table 10.1).  

Across the locations, the mean shoot fly deadheart formation was 53.4 % DH with a range of 31.9 – 71.6 % DH. The test 
entry SPV 2693 was on par with the resistant check IS 18551 (Table 10.1). 

Oviposition  preference: The data on oviposition by shoot fly per five plants (no) was recorded at Akola, Hisar, Ludhiana, 
Palem, Rahuri  and Udaipur. The CV % was high at Hisar, Ludhiana and Rahuri. Shoot fly oviposition was maximum at 
Akola (12.4 eggs/ 5plants), followed by Palem (9. 5 eggs/ 5 plants), Hisar (8.4 eggs/5 plants), Rahuri (7.2 eggs/ 5 plants), 
Ludhiana 6.2 eggs/ 5 plants and at Udaipur oviposition was least (3.0 eggs/5plants).  Overall across the locations oviposition 
ranged from 4.6 to 10.6 eggs/5 plants. The lowest oviposition was recorded in IS 2205 (4.6 eggs/ 5 plants). The entries SPV 
2693, SPV2692, SPV 2530, and SPV2604 were on par with check IS 18551(RC) and least preferred for oviposition (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, deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  

The data on deadhearts due to stem borer was recorded at Akola, Hisar, Palem , Ludhiana and Coimbatore. The infestation 
was severe at Coimbatore (45.4 % DH), moderate at Palem (20.0 % DH) and low at Hisar (9.8% DH), Akola (5.60 % DH) 
and Ludhianai (3.7 %DH). 

The entries SPV 2692, SPV 2698, SPV 2530, SPV 2700, SPV 2529, SPV 2699, SPV 2601, SPV 2600, SPV 2696 at Akola; 
SPV 2604, SPV 2530, SPV 2692, SPV 2693 at Hisar; SPV 2696, SPV 2604, SPV 2530, SPV 2697 at Palem recorded 
deadhearts statistically on par with IS 2205 (RC). The data from Ludhiana and Coimbatore recorded high CV hence data 
could not be considered.  

Across the locations, deadhearts due to stem borer ranged from 6.2 – 17.8 % with an average of 10.5 % DH. The entries 
SPV 2530, SPV 2604 and SPV 2693 were statistically on par with to resistant check (IS 2205) (Table 10.2). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana, Palem and Udaipur. The mean 
leaf injury due to borer was maximum at Hisar (4.1), low at Palem  (2.7), Akola (1.7), Ludhiana (1.7), and  Udaipur (1.3).  
Across the locations the leaf injury score ranged from 1.4 – 3.5 with mean injury from 2.4. The entries SPV 2530, SPV 2529, 
SPV 2695, SPV 2696, SPV 2604, SPV 2692, SPV 2600, SPV 2601, SPV 2693, SPV 2697, SPV 2698, SPV 2700, SPV 
2699, SPV 2602 were on par with resistant check (IS 2205) (Table. 10.2).   

The data on stem tunneling (%) due to borer was recorded at Hisar, Ludhiana and Palem.  At Palem (27.2%), Hisar (17.4 %) 
and Ludhiana (10.1%) stem tunneling was recorded. Across the locations Stem tunneling ranged from  6.3 – 25.5 % with 
mean of 18.2 % stem tunneling. The entries SPV 2604, SPV 2695, SPV 2696, SPV 2530, SPV 2529 were on par with IS 
2205(RC) (Table 10.2). 
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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, Ludhiana, Palem, Rahuri, and Udaipur. Across the locations the 
mean score ranged from 1.0 – 4.0 with mean score of 3.0. The entries, IS 18551 and IS 2205 recorded lowest score of 1.0. 
(Table 10.5). 

Seedling vigour:  The data was recorded at Akola, Hisar, Ludhiana, Palem, Rahuri and Udaipur. Across the locations the 
mean score ranged from 2.0 – 4.0 with mean score of 3.0. The entries, IS 18551 and IS 2205 recorded lowest score of 2.0 
(Table 10.5). 

Midge (Stenodiplosis sorghicola): ):  Midge incidence was recorded at Akola and Coimbatore. The data on midge 
damage rating was recorded in the scale of 1-9 and the mean damage score was moderate at Coimbatore (4.6), low at 
Akola (1.6). The damage ranged from 2.2 – 4.0.  The damage was maximum in Swarna (Table 10.3). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (2.2). The damage ranged from 2.0 – 
3.3.  The damage was maximum is entries IS 18551 and IS 2205 (Table 10.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 3.0  on 1 – 9 scale indicating low infestation. The mean damage score was 1.8 (Table 10.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.7 – 4.3 on 1 – 9 scale indicating very low infestation. The mean damage score was 2.4 (Table 10.3). 

Days to 50 % flowering: Earliness in entries was recorded at Palem, Rahuri and Udaipur. Overall, the trial mean was 77 
days with a range 72 to 83 days. The entry SPV 2700 was earliest to flower among the test entries (72.0 days) while SPV 
2600 flowered late (83.0 days) (Table 10.4). 

Plant height (cm): The data on plant height was recorded at Hisar, Ludhiana, Palem and Udaipur.  The SPV 2530 was 
tallest (248.2 cm) while Swarna was shortest (156.4 cm) (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, 
Coimbatore, Hisar, Ludhiana, Palem, Rahuri and Udaipur. The plant stand at Coimbatore was poor. Across the locations, 
the data on plant stand ranged from 17.4 – 24.6 plants plot -1 with an average of 21.8 plants plot -1

Trial 11: High Biomass Sorghums (HBM) (Locations: 9) 

 indicating optimum plant 
stand (Table 10.4).  

Total entries: 13 
Experimental Hybrid: 01 
Experimental varieties: 06 
Commercial checks: 02 (CSH 13, CSH 22SS) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  08 (Akola, Coimbatore, Hisar, indore, Ludhiana, Palem, Rahuri, Surat and Udaipur) 

  
The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 DAE) at nine 
locations (Akola, Coimbatore, Hisar, Ludhiana, Palem, Rahuri and Udaipur). The mean shoot fly infestation was highest at 
Rahuri (77.0 %DH), Palem (69.2% DH), Akola (67.0%DH), Ludhiana (46.1 % DH) and lowest at Hisar (34.8% DH Udaipur 
(34.9% DH). 

The entries SPV 2712 at Hisar; SPV 2402 at Ludhiana; SPH 1798 at Rahuri; SPV 2712, SPV 2402, SPV 2611, SPV 2714 at 
Udaipur recorded damage statistically on par with IS 18551 (RC). None of the test entries were statistically on par with 
checks at Akola and Palem (Table 11.1).  

Across the locations, the mean shoot fly deadheart formation was 54.8 % DH with a range of 28.6 – 66.0 % DH. None of the 
test entries were on par with the resistant check IS 18551 (Table 11.1). 

Oviposition  preference: The data on oviposition by shoot fly per five plants (no) was recorded at Akola, Hisar, Ludhiana, 
Palem, Rahuri and Udaipur. The CV % was high at Hisar, Ludhiana, Rahuri and Udaipur. Shoot fly oviposition was 
maximum at Akola (12.1 eggs/ 5plants), followed by Palem (9.2 eggs/ 5 plants), Rahuri (7.8 eggs/ 5 plants), Ludhiana (6.8 
eggs/ 5 plants),  Hisar (5.5 eggs/5 plants) and least at Udaipur (3.0 eggs/5plants).  Overall across the locations oviposition 
ranged from 5.5 to 8.5 eggs/5 plants. The lowest oviposition was recorded in IS 18551 (5.5 eggs/ 5 plants). The entries SPV 



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

 
7-Sorghum-Entomology Kharif Report-agm2020                Page 20 of 29 

2714, SPV2713, SPV 2402 and SPV 2712 were on par with check IS 18551(RC) and least preferred for oviposition (Table 
11.1). 

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 and stem tunneling (%) at harvest.  

The data on deadhearts due to stem borer was recorded at Akola, Hisar, Palem , Ludhiana and Coimbatore. The infestation 
was severe at Coimbatore (49.1 % DH), moderate at Palem (17.0 % DH), Hisar (15.4% DH) and low at Akola (4.3 % DH) 
and Ludhianai (3.9 %DH). The data from Ludhiana, Rahuri and Coimbatore recorded high CV hence data could not be 
considered 

The entries SPV 2712, SPV at Hisar; SPV 2402, SPV 2713, SPV 2610, SPV 2611 at Palem recorded stem boere 
deadhearts statistically on par with IS 2205 (RC).  Across the locations, deadhearts due to stem borer ranged from 8.3 – 
22.6 % with an average of 17.0 % DH. The entries SPV 2712 and SPV 2402 were statistically on par with to resistant check 
(IS 2205) (Table 11.2). 

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Palem and Udaipur. The mean leaf injury 
due to borer was maximum at Hisar (5.1), moderate at Palem (2.6), Akola (2.3) and Udaipur (1.5).  Across the locations the 
leaf injury score ranged from 1.0 – 3.0 with mean injury from 1.9. The entries SPH 1798, SPV 2402, SPV 2713, SPV 2611, 
SPV 2610 AND SPV 2714 were on par with resistant check (IS 2205) (Table. 11.2).   

The data on stem tunneling (%) due to borer was recorded at Hisar, Ludhiana and Palem.  At Hisar (20.0 %), Palem (17.0 
%) and Ludhiana (11.7 %) stem tunneling was recorded. Across the locations Stem tunneling ranged from 8.1 – 23.4 % with 
mean of 16.2 % stem tunneling. The entries SPV 2713, SPV 2402, SPV 2712, recorded low stem tunneling (Table. 11.2). 

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, Ludhiana, Palem, Rahuri, and Udaipur. Across the locations the 
mean score ranged from 1.0 – 3.0 with mean score of 3.0. The entries, IS 18551 and IS 2205 recorded lowest score of 1.0. 
(Table 11.3). 

Seedling vigour:  The data was recorded at Akola, Hisar, Ludhiana, Palem, Rahuri and Udaipur. Across the locations the 
mean score ranged from 2.6 – 3.7 with mean score of 3.1. The entries IS 18551 and IS 2205 recorded lowest score of 2.6, 
2.8 respectively (Table 11.3). 

Midge (Stenodiplosis sorghicola):   Midge incidence was recorded at Akola and Coimbatore. The data on midge damage 
rating was recorded in the scale of 1-9 and the mean damage score was moderate at Coimbatore (3.1), low at Akola (1.5). 
The damage ranged from 2.0 – 4.0.  The damage was maximum in SPH 1798 and lowest in DJ 6514 (Table 11.3). 

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (2.2). The damage ranged from 2.0 – 
3.3.  The damage was maximum is entries IS 18551 and IS 2205 (Table 11.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 2.0  on 1 – 9 scale indicating low infestation. The mean damage score was 1.6 (Table 11.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.7 – 3.3  on 1 – 9 scale indicating very low infestation. The mean damage score was 2.6 (Table 11.3). 

Days to 50 % flowering: Earliness in entries was recorded at  Rahuri  and Udaipur. Overall, the trial mean was 79 days 
with a range 69 to 86 days. The entry SPV 2610 was earliest to flower among the test entries (69.0 days) while SPV 2402 
flowered late (86.0 days) (Table 11.4). 

Plant height (cm): The data on plant height was recorded at Hisar, Ludhiana, Palem, Rahuri  and Udaipur.  The entry SPV 
2402 was tallest (253.9 cm) while Swarna was shortest (158.8 cm) (Table 11.4). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Hisar, Ludhiana, Palem, Rahuri and Udaipur. The plant stand at Coimbatore was poor. Across the locations, 
the data on plant stand ranged from 18.2 – 26.7 plants plot -1 with an average of 22.4 plants plot -1

IV.  Evaluation of selected lines from Coordinated program for shoot pest resistance  

 indicating optimum plant 
stand (Table 11.4).  

The trial was formulated with an objective to identify breeding sources from AICRIP program which has performed better 
against shoot pest but were ignored due to poor yields. Such lines may find place in resistance breeding program as 
sources for shoot pests resistance. 
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Trial 12: Evaluation of AICSIP lines for shoot pest resistance (AICSIP-SPN) (Locations: 10) 
Total entries: 23 
Entries: 19 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  10 (Akola, Dharwad, Hisar, Ludhiana, Palem, Parbhani, Rahuri, and Udaipur) 
 
The trials at Indore and Surat were vitiated due to poor plant stand due to continuous submergence owing to untimely rains. 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at seven locations 
(Akola, Dharwad, Hisar, Ludhiana, Palem, Parbhani, Rahuri and Udaipur.  The mean infestation (deadhearts % at Peak 
stage i.e. 28 DAE) in trial at Akola was 43.6 %; Dharwad- 60.8 %; Hisar-27.7 %; Ludhiana- 39.6 %; Palem- 63.9 %; 
Parbhani- 22.8 %; Rahuri- 75.1 %; Udaipur- 40.3 %.  

The entries SFRM - 5, SFRM - 3, SFRM -  4, SFRM - 12, SFRM - 2, SFRM - 1, SFRM - 8, RBSV-33, RBSV-34, SFRM -11, 
SFRM - 3, SFRM -  7, SFRM – 10 at Akola;   SFRM - 4, SFRM - 3, SFRM - 2, SFRM –5, RBSV-33, RBSV-34, SFRM-8, SH 
1590, SFRM-1 SFRM - -6, SFRM -11, SFRM --10, SH 1485, RBSV-36, SFRM – 7 at Dharwad;  SFRM -9, SFRM -6, RBSV-
36, SFRM -5, RBSV-33, SFRM -5, SFRM -4, SH 1590, SFRM -8, SFRM -11, SFRM -3, SFRM -7 at Hisar; SFRM -6, SFRM -
5, SFRM -9, SH 1485, RBSV-36, SFRM -11 at Ludhiana;  RBSV-34, SFRM-8, SFRM-4, SFRM-11, SPV 2522, RBSV-36 at 
Parbhani were statistically on par with IS 18551 (RC). At Palem and Udaipur all the test entries were statistically on par to IS 
18551 (RC). At Rahuri all entries recorded damage on par with IS 18551 (RC), except for SPV 2522 and SH 1590 which 
recorded higher damage (Table 12.1). 

Across the locations, the mean shoot fly dead heart formation was 46.7 % DH with a range of 36.2 – 70.2 %. The test 
entries SFRM-5, SFRM-4, RBSV -34, SFRM-6, RBSV-36, SFRM-11, SFRM-2 and SFRM-8 were statistically on par with IS 
18551(RC) (Table12.1). 

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, Dharwad, Hisar, 
Ludhiana, Palem, Rahuri and Udaipur. The CV % was high at Hisar and Rahuri.  Shoot fly oviposition was 9.0 eggs/ 5plants 
at Hisar; 7.9 eggs/ 5plants at Palem; 7.5 eggs/ 5plants  at Rahuri;  5.2 eggs/ 5plants  at Udaipur; 4.3 eggs/ 5plants at 
Ludhiana; 3.8 eggs/ 5plants at Dharwad and 3.6 eggs/ 5plants at Hisar. Overall across the locations oviposition ranges from 
4.8 to 7.8 eggs/5 plants. The lowest oviposition was recorded in SFRM-3 (5.1 eggs/ 5plants0, RBSV-34 (5.0 eggs/ 5 plants), 
RBSV-33 (5.3 eggs/ 5plants.) There was no significant difference in ovipositional preference among the test entries. All the 
entries were on par with IS 18551 (RC) except for SPV 2522 which had higher oviposition (Table 12.1). 

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, Palem, Dharwad and Ludhiana.  The 
infestation was severe at Dharwad (30.2 % DH):  Palem (18.4 % DH),   while it was moderate at Hisar (8.5 % DH). At Akola 
(4.3 % DH) and Ludhiana (2.5 % DH) infestation was low and data recorded high CV % hence data was not considered for 
all India average. Across the locations, deadhearts due to stem borer ranged from 15.4 – 25.0 % with an average of 19.0 % 
DH. There was no significant difference in test entries statistically and they all were on par with to resistant check (IS 2205) 
(Table 12.2). 

The data on injury rating (1-9) was recorded at three locations viz., Akola, Hisar, Ludhiana and Palem. The mean leaf injury 
due to borer was maximum at Hisar (3.3) followed by Palem (2.3), Akola (2.1) and lowest at Ludhiana (1.3). Across the 
locations the entries SH 1590, SH 1485, SFRM-1 recorded leaf injury rating (<2.0) and were on par with resistant check (IS 
2205) (Table 12.2).   

The data on stem tunneling (%) due to borer was recorded during harvest at Dharwad, Hisar, Palem, Ludhiana and 
Parbhani. Across the locations the damage ranged from 8.4 – 14.5% with mean tunneling of 11.2%. The entries SH 1590, 
SH 1485, SPV 2521 recorded low stem tunneling (<10%)  and  all the test entries  except RBSV 23 and SFRM 3 were on 
par with IS 2205 (RC) (Table 12.2). 

Morphological traits: The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was 
scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 
1 = most vigorous and 5 = least vigorous. 

Seedling glossiness:  The data was recorded at Akola, Ludhiana, Palem, Parbhani, Rahuri and Udaipur. Across the 
locations the mean score ranged from 1.0 – 4.0 with mean score of 2.0. Entries IS 18551 and IS 2205 recorded lowest score 
of (2.0, 1.0), respectively, while the entries Swarna recorded highest scores (4.0) indicating susceptibility to shoot fly. Except 
for SPV 2521, SPV 2522, SH 1485 and SH 1590 all the test entries were on par with IS 18551 (RC) (Table 12.5).  
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Seedling vigour:  The data was recorded at Akola, Hisar,  Ludhiana, Palem, Parbhani, Rahuri and Udaipur. Across the 
locations there was no difference in seedling vigour score (Table 12.5) among entries and checks.. None of the entries were 
on par with IS 18551 (RC). 

Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola. The infestation was at low. 
The mean midge damage rating was 2.0 and it ranged from 1.0 – 3.0 and CV % was high. The infestation was low for 
evaluation (Table. 12.3).  

Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem. The damage ranged from 1.0 – 
3.0 on 1 – 9 scale indicating low infestation. The mean head bud damage score was 2.1 (Table 12.3).  

Spider mites (Oligonychus indicus and O. pratensis): Mite incidence was recorded at Akola. The data on mite damage 
rating was recorded in the scale of 1-9 and the mean damage score was low at Akola (3.4). The damage ranged from 2.0 – 
4.3.  The damage was maximum is entries RBSV-36 SFRM-11 AND SFRM- (Table 12.3). 

Aphid (Melanapis sacchari): The damage due to aphid was observed at Akola at low scale. The damage ranged from 1.0 
– 2.0 on 1 – 9 scale indicating low infestation. The mean damage score was 1.6 (Table 12.3). 

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The damage 
ranged from 1.0 – 2.7  on 1 – 9 scale indicating very low infestation. The mean damage score was 1.9 (Table 12.3). 

Days to 50 % flowering: Days to 50% flowering were recorded Parbhani, Rahuri and Udaipur. Across the locations the data 
was significant at 5% level. Overall, the trial mean was 77.0 days with a range of 73.0 to 81.0 days. The entry SH 1590 was 
earliest to flower (73.0 days) while DJ 6514 flowered late (81.0 days) (Table 12.4). 

Plant height (cm): The data on plant height was recorded at Dharwad, Ludhiana, Palem, Parbhani, Rahuri, and Udaipur.  
The entry SFRM-7 was tallest (204.3 cm) while SFRM-4 was shortest (114.7 cm) (Table 12.3). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola, 
Coimbatore, Dharwad, Hisar, Ludhiana, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant 
stand was significant and ranged from 22.1 to 30.9 plants plot -1 with an average of 28.0 plants plot -1

Trial 13: Evaluation of progenies from wild crosses  (SFN) (Locations: 03) 

 indicating optimum 
plant stand (Table 12.4). 

Progenies of interspecific hybridization derivatives of crosses between Sorghum bicolor  x S purpucericium  (6 crosses) and 
Sorghum bicolor  x S australense (2 crosses) were evaluated at three locations for their reaction against  major pests. 
Total entries : 13 
Entries  : 09 
Resistant checks : 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  03  (Dharwad, Palem, Parbhani) 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28 DAE) at 
Dharwad, Palem and Parbhani. The mean deadhearts  at Dharwad, Palem and Parbhani were 63.1, 61.9 and 39.0 %.  

The entries ISC 403, ISC 604 at Dharwad were statistically on par with IS 18551 (RC). At Dharwad there was no statistical 
difference among the entries and the check. However, at Parbhani none of the test entries were were on par with check IS 
18551 (RC)(Table 13.1). 

Across the locations, the mean shoot fly dead heart formation was 54.7 % DH with a range of 38.7 – 63.5 %. The test 
entries ISC 403 and ISC 408 were statistically on par with IS 18551(RC) (Table13.1). 

Oviposition preference: The data on oviposition by shoot fly  per five plants (no) was recorded at Dharwad and Palem.  
Shoot fly oviposition was 9.1 eggs/ 5plants at Palem and 3.6 eggs/ 5 plants at Dharwad. There was no significant difference 
in ovipositional preference among the test entries in comparision to check IS 18551 but the entries ISC 442 and ISC 415 
recorded relatively low oviposition (Table 13.1). 

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 Palem and Dharwad.  The infestation was severe at 
Dharwad (44.6 % DH) followed by Palem (16.6 % DH). There were no significant differences in reaction to stem borer at 
both the locations and all India level in comparison to IS 2205 (RC). Across the locations, deadhearts due to stem borer 
ranged from 25.4 – 41.3 % with an average of 30.6 % DH (Table 13.1).  

Morphological traits: The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was 
scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 
1 = most vigorous and 5 = least vigorous. 
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Seedling glossiness:  The data was recorded at Palem and Parbhani. Across the locations the mean score ranged from 
2.0 – 3.0 with mean score of 3.0. Entries IS 18551 and IS 2205 recorded lowest score of (2.0), while the entries Swarna 
recorded highest scores (4.0) indicating susceptibility to shoot fly. There were no significant differences among entries in 
comparison to IS 18551 (RC) and were on par (Table 12.5).  

Seedling vigour:  The data was recorded at Parbhani,. The seedling vigour score (Table 13.2) among entries and checks 
ranged from 1-4.0. None of the entries were on par with IS 18551 (RC). 

Days to 50 % flowering: Days to 50% flowering were recorded at Palem. The trial mean was 63.0 days with a range of 56.0 
to 77.0 days. The entry   I SC 415 was earliest (56.0 days)  while DJ 6514 flowered late (77.0 days) (Table 13.2). 

Plant height (cm): The data on plant height was recorded at Dharwad, Palem  and Parbhani, Rahuri.  The entry IS 2205 
was tallest (229.6 cm) while ISC 416 was shortest (97.0 cm) (Table 13.2). 

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Dharwad, Palem 
and Parbhani. Across the locations, the data on plant stand was significant and ranged from 27.3 to 28.9 plants plot -1 with 
an average of 25.8 plants plot -1

V. Pest management methods in sorghum 
 indicating optimum plant stand (Table 13.2) 

Trial 14. Testing of newer molecules as seed treatment 
There is a need to search for alternatives newer molecules for cost effective seed treatments. Hence, a multi-location trial 
was formulated for second year.  The insecticides treatments Chloropyriphos 20 EC @ 10 ml/kg seed, Quinolphos25EC @ 
10 ml /kg seed  and Acetamaprid 20%SP @ 5 ml /kg seed  were dropped and  Seed treatment of thiamethoxam (19.8w/w) + 
chlorantraniliprole (19.8w/w)  @ 6 ml/kg seed  was included. The experimental details are as follows: 
 
Variety used:  CSV 15  Replications:  03  Plot size:  5.4 m2 
Locations:   07 (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur) 
 
The insecticide treated seeds were sown and crop was grown with standard package of practice to evaluate the efficacy of 
insecticides as seed dressers. The treatments were 
 

Sl. No. Treatment 
T1 Seed treatment of imidachloprid 70WS @ 3ml/kg seed  
T2 Seed treatment of fipronil 05 SC @ 05ml/kg seed  
T3 Seed treatment of chlorantraniliprole 18.5 SC @ 01ml/kg seed  
T4 Seed treatment of thiamethoxam 30 FS @ 10ml/kg seed  
T5 Seed treatment of thiamethoxam (19.8w/w) + chlorantraniliprole (19.8w/w)  @ 6 ml/kg seed  
T6 Soil app. of carbofuran 3G @ 20 kg/ha 
T7  Untreated Control 

 
Data was recorded on shoot fly deadhearts, Stem borer leaf injury, deadhearts, germination of seeds, plant height and yield 
per plot. 

Shoot fly deadhearts:  The shoot fly induced deadhearts at  21 DAE was recorded at  Akola, Dharwad, Palem and Rahuri. 
The data from Akola and Udaipur was not considered owing to high CV %. The analyzed data (table 14.1) indicated that 
(T4) seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed (37.9 % DH) was very effective in reducing the shoot fly 
incidence which was statistically on par with (T5) seed treatment with Thiamethoxam (19.8w/w) + Cyantriniliprole (19.8w/w)  
@ 6 ml/kg seed (38.0% DH), (T1) Seed treatment with Imidacloprid @3 ml/kg of seed,  (T2) Seed treatment with Fipronil 5 
SC  @5 ml/kg of seed and (T3) Seed treatment with Chloroantriniliprole 18.5 SC @ 1 ml/kg of seed and significantly 
superior from (T6) soil application of Carbofuran 3G @20 kg/ha (45.6% DH) and (T7) untreated control.   

The deadhearts at  28 DAE was recorded at  Akola, Dharwad, Hisar, Ludhiana,  Palem, Parbhani and Rahuri. The data from 
Akola and Udaipur was not considered owing to high CV %. At 28DAE, the DH% due to shoot fly was lowest  in  (T4) seed 
treatment with Thiomethoxam 30FS @ 10 ml/kg of seed (39.2 % DH) was very effective in reducing the shoot fly incidence 
which was statistically on par with (T5) seed treatment with Thiamethoxam (19.8w/w) + Cyantriniliprole (19.8w/w)  @ 6 ml/kg 
seed (41.0 % DH), (T1) Seed treatment with Imidacloprid @3 ml/kg of seed and significantly superior from other treatments.   

There was 29.9 % reduction shoot fly deadhearts  in  T4 (seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed) 
followed by 26.7 % reduction in  T5 (seed treatment with Thiamethoxam (19.8w/w) + Cyantriniliprole (19.8w/w)  @ 6 ml/kg 
seed) and  24.8% reduction in  T1 (seed treatment with Imidacloprid @3 ml/kg of seed) over the untreated control (Fig 1.). 

Stem borer:  The data on stem borer leaf injury rating (SBLIR) were recorded at six locations viz;, Akola, Dharwad, Hisar, 
Indore, Ludhiana, Palem, Rahuri and Udaipur. The data indicated that all the treatments were at par with each other and 
were superior to T7 untreated control (2.7). The least stem borer leaf injury was recorded in (T4) seed treatment with 
Thiomethoxam 30FS @ 10 ml/kg of seed (Table 14.2).  
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The data on stem borer deadhearts at 45 DAE were recorded at six locations viz;, Akola, Dharwad, Hisar, Indore,  Ludhiana, 
Palem, Rahuri and Udaipur. The data indicated that all the treatments (T4, T2, T6, T1, T5, T6 were statistically at par with 
each other and were superior to T7 untreated control (18.2% DH).  

There was 75.3 % reduction Stem borer deadhearts  in  T4 (seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed) 
followed by 61.1 % reduction in  T3 (Seed treatment of chlorantraniliprole 18.5 SC @ 01ml/kg seed, T6 (Soil app. of 
carbofuran 3G @ 20 kg/ha), T2 (Seed treatment of Fipronil 05 SC @ 05ml/kg seed, over the untreated control (Table 14.2); 
Fig 2). 

Germination (%): The data on germination of insecticide treated seed indicated that the treatment with insecticide does not 
have any significant effect on germination in comparison to the control and were on par with control (Table 14.3) implying 
that all the seed treatment chemicals are safe to the seed. However, numerically the germination (%) was highest in T6 - 
Soil application of Carbofuran 3 G @ 20 kh/ha (90.2%) followed by T1- Seed treatment with Imidacloprid @3 ml/kg of seed 
(90.2%), T4 - Seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed (89.8%).  

Plant population:  Across the locations, the data on plant stand (no /plot) indicated that seed treatment with insecticide had 
significant effect on plant stand over untreated control.  The plant stand was highest in T4 (seed treatment with 
Thiomethoxam 30FS @ 10 ml/kg of seed followed T2- Seed treatment with Fipronil 5 SC @5 ml/kg of (Table 14.4). 

Grain yield/plot: The yield data from Palem and Parbhani was considered. Yield was significantly highest in T5 - Seed 
treatment with thiamethoxam (19.8w/w) + chlorantraniliprole (19.8w/w)  @ 6 ml/kg seed (1276.2 gm/ plot followed byT4- 
Seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed (1227.4 gm/plot and T6- Soil application of Carbofuran 3 G @ 
20 kg/ha ( 1213.0 kg/plot) (Table  14.3). 

There was 44.6 % increase in grain yield in T5- Seed treatment with thiamethoxam (19.8w/w) + chlorantraniliprole (19.8w/w) 
@ 6 ml/kg seed) followed by 39.1 % reduction in T4- Seed treatment with Thiomethoxam 30FS @ 10 ml/kg of seed , and 
37.35 % reduction in yield in T6 (Soil application of carbofuran 3G @ 20 kg/ha), over the untreated control (Table 14.3). 

Overall considering the efficacy for managing shoot fly, stem borer and increased yield the treatment (T5) seed treatment 
with Thiamethoxam (19.8w/w) + Cyantriniliprole (19.8w/w)  @ 6 ml/kg seed was statistically superior. . This treatment led to 
26.7% and 12.1 % reduction in shoot fly and stem borer deadhearts and 44.6 % increase in grain yield over the untreated 
control. This will be repeated for confirmation. 

Trial 15. Testing of granular Insecticides for stem borer management 
New insecticides are being evaluated for the management of stem borer at hot spots for the second year. Therefore, a multi-
location trial was formulated at three locations (Dharwad, Hisar and Palem).  
The experimental details are as follows: 
 
Variety used:  SSV 84  Replications:  03 Plot size:  5.4 m

Treatment No 

2 
The crop was grown with standard package of practice to evaluate efficacy of insecticides. The treatments were 
 

Treatment details Dose ai/ha 
T1 Thiamethoxam 25% WG foliar application at 7 & 30 DAE 25 g 
T2 Flubendamide 20% WG foliar application at 7 & 30 DAE 25 g 
T3 Emamectin benzoate 5% SG foliar application at 7& 30DAE 9.5 g 
T4 Ranaxypy at 0.4% G soil application as basal & 30 DAE as whorl application 30 g 
T5 Carbofuran 3G  soil application as basal & 30 DAE as whorl application  1000 g 
T6 Fipronil  3G soil application as basal dose & 30 DAE as whorl application 75 g 
T7 Control (Untreated)  

 
Stem borer:  The data on stem leaf injury on 1-9 scale, deadhearts & and stem tunneling %due to stem borer were 
recorded at three locations viz;, Dharwad, Hisar and Palem.  

Leaf injury rating (1-9) due to stem borer: The data on SBLIR was recorded at 35 DAE. The data indicates that 
treatments T1- Thiamethoxam 25% WG foliar application at 7 & 30 DAE (1.6), T4- Rynaxypyr 0.4% G Soil application as 
basal  & 30 DAE as whorl application (1.7), T5- Carbofuran 3G Soil application as basal & at 30 DAE as whorl application 
(2.0), T3- Emamectin benzoate 5% SG foliar application at 7 DAE & 30DAE (2.0), T2- Flubendamide 20 % WG foliar 
application at 7 DAE & 30DAE (2.3) and T6- Fipronil 0.3G Soil application as basal  & 30 DAE as whorl application (2.4) 
were at par with each other and were significantly superior over the control(Table 15.0).  

Deadhearts(%) due to stem borer: The data on deadhearts (%) recorded at 45 DAE, indicates that the treatments T1, T5, 
T4 and T2 were at par with each other and were significantly superior over the control. The least stem borer deadhearts was 
recorded in T1-Thiamethoxam 25% WG foliar application at 7 & 30 DAE (20.6% DH), T5- Carbofuran 3G Soil application as 
basal & at 30 DAE as whorl application (17.4% DH), T4- Rynaxypyr 0.4% G Soil application as basal & 30 DAE as whorl 
application (17.4%DH) and T2- Flubendamide 20 % WG foliar application at 7 DAE & 30DAE (17.8% DH) Table 15.0).   
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There was 46.4%, 33.9%, 33.8% and 32.3 %  reduction in deadhearts over control in treatrments  T1-Thiamethoxam 25%,  
T5- Carbofuran 3G), T4-  Rynaxypyr 0.4% G and T2-  Flubendamide 20 % , respectively. 

Stem tunneling (%) due to stem borer: The data on stem tunneling (%) indicates that the treatments  T4-  Rynaxypyr 
0.4% G Soil application as basal  & 30 DAE as whorl application (13.1%), T1-Thiamethoxam 25% WG foliar application at 7 
& 30 DAE (15.2 %),  T2-  Flubendamide 20 % WG foliar application at 7 DAE & 30DAE (17.9%)  and T3- Emamectin 
benzoate 5% SG foliar application at 7 DAE & 30DAE (21.5%)  were at par with each other and significantly superior to the 
control in reducing stem tunneling. The control recorded 28.9% stem tunneling (Table 15.0). 

Grain yield (g)/5pts: The data on grain yield (g/5plants) was recorded at Palem. The data indicated that the treatment with 
insecticide had influence the grain yield significantly. The grain yield was significantly highest in T1- Thiamethoxam 25%WG 
foliar application at 7 DAE & 30DAE (333.7 gm/5P) followed by T4- Rynaxypyr 0.4% G Soil application as basal & 30 DAE 
as whorl application (310.3 gm/5P), T5- Carbofuran 3G Soil application as basal & at 30 DAE as whorl application (277.7 
gm/5 and T2- Flubendamide 20 % WG foliar application at 7 DAE & 30DAE  (248.0 gm/5P) over the control.  The untreated 
control recorded lowest grain yield (184.3 g/5plants) (Table 15.0).  

Among the insecticides tested against spotted stem borer, the treatment T1 (Thiamethoxam 25% WG foliar application at 7 
& 30 DAE) recorded 46.4% reduction in deadhearts over the control and the grain yield was significantly highest  

Trial 16. Evaluation of insecticides for management of Fall Army worm, Spodoptera frugiperda 
Fall army worm, Spodoptera frugiperda is a invasive pest of Maize causing damage to Sorghum and other millets being the 
next preferred choice to maize.  During Rabi 2018- 19 about 60.0 % foliar damage was observed at  IIMR, Hyderabad.  
Hence, necessity was felt to evaluate insecticides as seed dressers and spray able formulation. Therefore, a trial was 
formulated and taken up at Palem and Parbhani.  
 
The experimental details are as follows: 

1 Seed treatment  with Chlorantraniliprole @ 3 ml/kg + Emamectin benzoate @ 0.4g/lit ST1S1 
2 Seed treatment  with Chlorantraniliprole @ 3 ml/kg + Chlorantraniliprole @0.3ml/lit ST1S2 
3 Seed treatment  with Chlorantraniliprole @ 3 ml/kg + Spinatotratam @ 0.5ml/lit ST1S3 
4 Seed treatment  with Chlorantraniliprole @ 3 ml/kg + No Spray  ST1S4 
5 Seed treatment  with (Thiamethoxam + Cyantraniliprole ) @ 5 ml/kg + Emamectin benzoate @ 0.4g/lit ST2S1 
6 Seed treatment  with (Thiamethoxam + Cyantraniliprole) @ 5 ml/kg + Chlornitriniliprol @0.3ml/lit ST2S2 
7 Seed treatment  with (Thiamethoxam + Cyantraniliprole) @ 5 ml/kg + Spinatotrat\m @ 0.5ml/lit ST2S3 
8 Seed treatment  with (Thiamethoxam + Cyantraniliprole)@ 5 ml/kg + No Spray  ST2S4 
9 Untreated control + Emamectin benzoate @ 0.4g/lit ST3S1 
10 Untreated control + Chlorantraniliprole  @0.3ml/lit ST3S2 
11 Untreated control + Spinatotrat\m @ 0.5ml/lit ST3S3 
12  Untreated control + No Spray  ST3S4 

 
Locations: 3 (Palem, Parbhani, Dharwad) 
Palem: The FAW management trial was laid out at Palem with variety CSV 15. There was very low infestation of fall army 
worm at seedling stage hence data is available about the efficacy of seed treatments on incidence of FAW. The spray 
treatment of treatment combination was imposed at 65 DAE when sufficient pest infestation was observed.  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 initially.  The spray treatment of treatment 
combination was imposed at 65 DAE, when sufficient pest infestation was observed. The pre spray data indicated that Seed 
treatment with mixture of Thiamethoxam + Cyantraniliprole (T5, T6, T7, T8) was statistically superior over seed treatment 
with Chlorantraniliprole  (T1, T2, T3, T4) and over the untreated controls.  By 14th day after spray (DAS), the treatments, T7 
and T6, and were statistically on par to each other and superior over T12 (Untreated control) in reducing the larval 
population. There was 81.8 and 80.0 % reduction in plant damage caused in treatments T7 (Seed treatment with 
combination of Thiamethoxam 18.5 + Cyantraniliprole 18.5 SC), and T6 (ST with mixture of Thiamethoxam + 
Cyantraniliprole) + spray of Chlorantraniliprole @0.3ml/lit) (Table 16). 

Foliar damage/plot (%): The pre spray data indicated that Seed treatment with mixture of Thiamethoxam + Cyantraniliprole 
(T5, T6, T7, T8) was statistically superior over seed treatment with Chlorantraniliprole (T1, T2, T3, T4) and the controls.  By 
14 days after spray (DAS) the treatments T7, T6 and T5 were significantly superior over other treatments in reducing the 
foliar damage to crop over the Untreated control (T12).. There was 70.23, 68.1 and 64.8 % reduction in plant damage 
caused in treatments, T7 (Seed treatment with combination of Thiamethoxam18.5 + Cyantraniliprole 18.5 SC).T6 (ST with 
mixture of Thiamethoxam + Cyantraniliprole) +spray of Chlorantraniliprole @0.3ml/lit) and T5 (ST with (Thiamethoxam + 
Cyantraniliprole) + Emamectin benzoate @ 0.4g/lit) over untreated control (Table 16). 
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Grain yield/plot (kg): The treatments T6 (Seed treatment with combination of Thiamethoxam+ Chlorantraniliprole + spray of 
Chlorantraniliprole @0.3ml/lit) and T7 (Seed treatment with combination of Thiamethoxam18.5 + Cyantraniliprole 18.5 SC ) 
+ spray of Spinatoram @ 0.5ml/lit) were on par with each other and statistically superior over the untreated control recording 
1.73, 1.73 kg of grain/plot, respectively.  The yield in untreated control was 0.64 kg/plot (Table 16).  

Parbhani: The FAW management trial was laid out at Parbhani with variety PKV 801. Trace infestation of fall army worm 
were observed at seedling stage of crop. The spray treatments were imposed at 45 DAE when incidence of pest was 
noticed.  

Foliar damage/plot (%): The effect of seed treatment component of the treatment combination at seedling stage of crop 
could not be judged due negligible infestation by  FAW.  The pre treatment data at 45 DAE suggested that there were no 
significant differences in foliar damage due to seed treatments over controls.  

By 15 days after spray (DAS) the treatments T6 and T7 were statistically superior to other treatments and control. There was 
86.2 and 81.8 % reduction in foliar damage in treatments T6 (ST with mixture of Thiamethoxam + Cyantraniliprole) +spray of 
Chlorantraniliprole @ 0.3ml/lit) and T7 (Seed treatment with combination of Thiamethoxam 18.5 + Cyantraniliprole 18.5 SC), 
respectively over the untreated control (Table 16). 

Grain yield/plot (kg): The data on the grain yield indicated that  the treatment  T6 (Seed treatment with combination of 
Thiamethoxam+ Chlorantraniliprole + spray of Chlorantraniliprole @0.3ml/lit), T7 (Seed treatment with combination of 
Thiamethoxam18.5 + Cyantraniliprole 18.5 SC ) + spray of Spinatoram @ 0.5ml/lit) and T2 (Seed treatment with 
Chlorantraniliprole + spray of Chlorantraniliprole @0.3ml/lit) were statistically superior over untreated control and other 
treatments recording 1.29 and 1.00 kg of grain/plot.  The yield in untreated control was 0.49 kg/plot (Table 16). 

Dharwad: The FAW management trial was laid out at Palem with variety M 35-1. Fall army worm infestation was observed 
by 30 DAE when the spray treatment was imposed. 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 seedling stage due to lack of  FAW infestation initially.  However, the spray pre treatment data at 30 
DAE suggested that the seed treatment treatments were significantly superior to controls.  By 15 days after spray (DAS), the 
treatments T6, T5 and were significantly superior over T12 (Untreated control).  There was 100, 89.47 and 88.42% reduction 
in larval population/due to treatments T7 (Seed treatment with combination of Thiamethoxam18.5 + Cyantraniliprole 18.5 
SC) + Spinetoram @ 0.5ml/lit. T6 (ST with mixture of Thiamethoxam + Cyantraniliprole) +spray of Chlorantraniliprole 
@0.3ml/lit) and T5 (ST with (Thiamethoxam + Cyantraniliprole) + Emamectin benzoate @ 0.4g/lit) (Table 16).  

Foliar damage/plot (%):  The treatments T6 and T7 were statistically on par to each other and superior in reducing larval 
population over T12 (Untreated control). There was 40.4 and 43.3 reduction in plant damage caused in treatments, T6 (ST 
with mixture of Thiamethoxam + Cyantraniliprole) +spray of Chlorantraniliprole @0.3ml/lit) and T7 (Seed treatment with 
combination of Thiamethoxam18.5 + Cyantraniliprole 18.5 SC) + Spinetoram @ 0.5ml/lit (Table 16). 

The data across the three locations suggested that the effect of seed treatment could not be clearly seed at seedling stages 
in absence of pest infestation which appeared only after 30 DAE of crop. However trials at Palem and Dharwad showed 
effects of seed treatments but valid conclusions cannot be drawn. 

For management of fall army worm, T6 (Seed treatment with mixture of Thiamethoxam + Cyantraniliprole) + spray of 
Chlorantraniliprole @ 0.3ml/lit) and T7 (Seed treatment with combination of Thiamethoxam18.5 + Cyantraniliprole 18.5 SC) 
+ Spinetoram @ 0.5ml/lit were significantly superior over other treatments. There was 75 and 79.1 % decrease in larval 
population; 48.6 and 50.1 % reduction in foliar damage in treatment T6 and T7. There was threefold increase in yield in T6 
over the untreated control. 
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VIII. Annexure: Relevant information on publications, trials conducted, parameters, compliance report, hot spots, 
etc 
 

Annexure 1: IIMR-AICSIP Publications in Entomology- 2019 
 

List of Research Papers: 
Research papers: 
A.R. Gulhane, R.B. Ghorade , V. V. Kalpande S.B. Thawari  I.K. Das, Arun C., V. U. Sonalkar, G. V. Thakare,2019. 

Performance grain mold resistant genotypes of khsrif sorghum in national grain mold nursery. Multilogic in science 
(Accepted) 

Arunkumara CG,, Bheemanna M., Shaila H.M., Raju Teggelli and Sreedevi Chavan.  2018. Biology of spotted stem borer 
Chilo partellus (Swinhoe) (Lepidoptera: Crambidae) on artificial diet. Journal of  Entomology and  Zoology Studies  
6(5): 685-688. 

Chinni Prakash R. and SS Karabhantanal. 2019. Evaluation of speciality grain type of rabi sorghum varieties for resistance 
to major insect pests. J. Farm Sci., 32(4): (447-451). 

MG Madavi, VU Sonalkar. 2019. Evaluation of sorghum genotypes for their resistance to shoot fly Atherigona soccata 
.Indian Journal of Entomology 81 (3), 558-563 

V.U. Sonalkar, R B Ghorade Shilpa Khambalkar.2019. Screening of multi-cut sorghum hybrids for their reaction to major 
insect pests in kharif. Multilogic in Science 8 (Special issue (B)), 169-173 

V.U. Sonalkar. 2019. Variation of major nutrients in leaves and their correlation with sucking pests of cotton, Gossypium 
spp.. Journal of Entomology and Zoology Studies 7 (2), 1140-1145. 

 
Symposiums/ Conference papers: 
Bhutada PO, Mehtre SP., Jawale LN., Ilyas M., Gholve VM. and Aundhekar RL. 2019.  Impact assessment of front line 

demonstration on Sorghum crop under TSP areas. Paper presented in International conference during 1-2 Dec. 
2019. Organized by (AETDS), Kamaun University, Nainital Uttarakhand, India. 

Karabhantanal  SS.,  Latha HC. , Boranayaka M, Shyam Prasad G and Sajjanar,  G. M., 2020,  Field screening of sorghum 
genotypes for resistance to shoot fly, stem borer and aphid. XVII AZRA International Conference on Frontier 
Research in Applied Zoology, and Insect Pest Management Strategies: A way forward for food and nutritional 
security. University of Agricultural Sciences, Raichur, 12-14, Feb, 2020. Pp109.  

 
Book Chapter  
Davda, BK, N V Radadiya and LH Saini. 2019. Juvarnaa Paakanee Aadarsh Kheti Padhdhati In: Dakshin Gujaratanaa 
Mukhya Kheti Pakonee Aadarsh Kheti Padhdhati ane Taantrikataao. NAU publication. 135/2019-20. 
 
Popular articles 
Bajrang Lal Sharma, and  Naresh Kumar. 2019.  “ Safe and Judicious use of Pesticides” Hariyana Kheti 52 (1) January, 

2019. Pp 28-29  
Bajrang Lal Sharma, B. R.j Kamboj and  Anil Kumar “Biological Management of Parthenium hysterophorus (Congress 

Grass)” Hariyana Kheti  51 (8)  August, 2018. Pp 29 and 32  
Bajrang Lal Sharma, Baldev Raj Kamboj and Dharmendra Singh K. 2018. Badte Tapman me Kare Bangan ki Mite (Varuthi) 

ka niyantran)” Hariyana Kheti 51 (7) July 2018. Pp 6 
Davda, BK, LH Saini,  NV Radadiya, VD Pathak and AR Pate.. 2019. Kharif Danani Juvaaranee Aadhunik Kheti Padhdhati. 

NAU publication. 130/2019-20.  
Maheshwaramma S, C V Sameer Kumar, S Ramesh and K Avil Kumar.2019. Jonna Viluva Adarita Uptattulu, Vyavasayam, 

April 5(4) Pp 15. 
Maheshwaramma S, CV Sameer Kumar,  S Ramesh and K Avil Kumar. 2019. Kharif lo Saagu chesukodagga  Jonna 

Rakalu-Gunaganalu, Vyavasayam May 5(5)pp 12-13 
Maheshwaramma S, CV Sameer Kumar, S Ramesh and K Avil Kumar. 2019. Jonnato  Viluva Adarita Uptattulu ennenno, 

Krishijagaran,  June 4 (6) 26-29 
Maheshwaramma S., Sameer Kumar CV., Ramesh S, and Venkata Ramana M. 2019. Rabijonna kotha mariyu nilivalo 

patinchavalasina melikuvalu. Vyavasayam. 5(3): 12-13. 
Radadiya NV, LH Saini, VD Pathak, MK Gangani and BK Davda. 2019. Shiyaalu Juvaaranee Aadhunik Kheti Padhdhati. 

NAU publication. 129/2019. 
Saini LH, NV Radadiya, PS Patel, TV Ghevariya, AR Patel and BK Davda. 2019. Juvaaramaa Jaivik Khaataranu Mahatva. 

NAU publication. 132/2019. 
Sameer Kumar CV, T Shobha Rani, K Sravanti, S Maheshwaramma, S Ramesh and M Parimal Kumar.2019. Kharif Sajja 

Sagulo Melukuvalu. Vyavasayam. 5(7): 18-19. 
Satpal, P.Kumari and BL. Sharma. 2019Jwar Ak Aadarsh Chara Fasal,  Hariyana Kheti  52 (5)  May 2019. Pp  6-7. 
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Shaila HM and  CP Mallapur. 2018.  Jolakku hemmariyanthe mugi bidderuva fall sainika hulu – Krishi Munnade. December 
31 (12). P. 18-19 

Shobha Rani T, CV Sameer Kumar, K Sravanti, S Maheshwaramma, S Ramesh and M Parimal Kumar. 2019. Labhasatiga 
Korra Sagu.  Annadatha. july 2019, Page no: 14-15 

Sravanti K,  T Shobha Rani, S Maheshwaramma, S Ramesh, CV Sameer kumar and K Avil Kumar. 2019. Ragi sagulo 
melakuvalu. Vyavasayam. 5(9): 18 

 
Pamphlets 
Devender Jakhar, Dalip Kumar, Sunil Kumar, Bajrang Lal Sharma and Om Prakash. 2018. Rabi Faslo ki Unnat Kheti. Krishi 

Vigyaan Kendra, Sirsa-125055. PPs40.-In Hindi 
Devender Jakhar, Dalip Kumar, Sunil Kumar, Bajrang Lal Sharma and Om Prakash. 2019. Rabi va Kharif fsalo mein maasik 

krishi kriyayen. Krishi Vigyan Kendra, Sirsa-125055. PPs40.-In Hindi 
Devender Jakhar, Dalip Kumar, Sunil Kumar, Bajrang Lal Sharma and  Om Prakash. 2018.  Mrida ki jaanch avyaskky kyon 

aur Rabi faslo ki unnat kasht. Krishi Vigyan Kendra, Sirsa. PP.1-4-In Hindi. 
Gholve  VM,  Mohd. Ilyas,  K R. Kamble, L N Jawale, R R Dhutmal , PO Bhutada. 2019. Rabi Jwarivaril Mahatvacha Kid va 

rogachi lakshane, nuksan va vavasthapan. – Publication no. 26/2019.   
Jahagirdar JE, VM  Gholve,  Mohd. Ilyas,  L N Jawale, R R Dhutmal,  POBhutada. 2019. Rabi Jowariche Sudharit va 

Sankarit van ani Lagwad Tantradyan – publication no. 15/2019   
 
Training manual 
Anil, Harish Kumar and Bajrang Lal Sharma. 2018.  “Status of Bacillus thruriengiesis in Insect Pest Management”. In 

Proceeding of The Advanced Training Course on “ Recent Trends in Pest Status, Pesticide Usages & Pest 
Management Strategies in Agriculture” ( Yogesh Kumar, S.S. Yadav and Harish Kumar Edited) Organizes by 
Department of Entomology  CCS HAU Hisar under CAFT  ICAR Training, From 5th Oct., 2018 to 25th Oct., 2018 
Pp  242-250.  

MG Madavi, VU Sonalkar. 2019. Evaluation of sorghum genotypes for their resistance to shoot fly Atherigona soccata 
.Indian Journal of Entomology 81 (3), 558-563 

Maha Singh Jaglan and Bajrang Lal Sharma. 2018. Recent Trends in Insect Pest Management of Sugarcane” . In 
Proceeding of The Advanced Training Course on “ Recent Trends in Pest Status, Pesticide Usages & Pest 
Management Strategies in Agriculture” ( Yogesh Kumar, S.S. Yadav and Harish Kumar Edited) Organizes by 
Department of Entomology  CCS HAU Hisar under CAFT  ICAR Training, From 5th Oct., 2018 to 25th Oct., 2018 
Pp 209-217  

Sravanti K, S Maheshwaramma, G Seshu, S Ramesh and CV Sameer Kumar. 2019. Parental line development 
,maintenance breeding and hybrid development in Pearl millet and Sorghum. (“Basic Skills in Crop Breeding and 
Quality Seed Production”) –Training  manual book,  Seed Research and technology centre , PJTSAU. Hyderabad 

V.U. Sonalkar, R B Ghorade Shilpa Khambalkar.2019. Screening of multi-cut sorghum hybrids for their reaction to major 
insect pests in kharif. Multilogic in Science 8 (Special issue (B)), 169-173 

V.U. Sonalkar. 2019. Variation of major nutrients in leaves and their correlation with sucking pests of cotton, Gossypium 
spp.. Journal of Entomology and Zoology Studies 7 (2), 1140-1145. 

 
Radio talks 
Jwari varil Lashkari Alliche Ekatmik Vyavasthapan – Dr. Mohd. Ilyas, Sorghum Entomologist,  Broad cast on dated 

24/01/2020 Time : 7.30 p.m. 
 
 Poster 
Jwarivaril American lashkari aliche ekatmik vayvasthapan  (26/02/2020).  Author: Dr. Mohd. Ilyas, Dr. V. M. Gholve Dr. K. R. 

Kamble. 
 
Thesis 
Chinni Prakash. 2019. Evaluation of Rabi Sorghum Advanced Breeding Lines to Major Insect Pests in Northern Dry Zone of  

Karnataka , 134 pp,  submitted to UAS Dharwad  guided by Dr.  SS Karbhantanal.  
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Annexure 2: AICSIP Entomology trials and nurseries conducted- Kharif 2019 
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I. Evaluation of regular/on-going AICRIP trials for key pest resistance 
1 AHT (GS) Early sowing 15 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
2 AHT (GS)-I , Late sowing 15 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
3 AVT (GS) Early sowing 18 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
4 AVT (GS-I) Late sowing 18 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
5 IHT (GS) Late sowing 22 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
6 IVT (GS) Late sowing 29 3 2r x 2 m √ √ √ √ √ √ √ √ √ - - 9 
7 IAVHT (MC), Late sowing 21 3 2r x 2 m √     √  √ √ √ √ 6 
8 IVHT (SC),Late sowing 26 3 2r x 2 m √     √  √ √ √ √ 6 
9 IAVHT (SS), Late sowing 22 3 2r x 2 m √  √  √ √ √ √ √ √ √ 9    √  √ √ √ √ 
10 HBM, Late sowing 13 3 2r x 2 m √  √  √ √ √ √ √ √ √ 9          

II. Interdisciplinary program on basic & strategic research for multi-pest resistance 
11 SPN 21 3 2r x 2 m - √ √ √ √ √ √ √ √ √ √ 10 
12 SFN 13 3 2r x 2 m - √ √ √ √       4 
 Total    10 8 10 8 10 11 9 11 11 5 5 98 

III. Validation  of IPM modules 
9 Testing of new molecules for seed treatment* (CSV 

15) 
3 6 r * 4m  √ √ √ √ √ √ √ √ √ √ 10 

10 Testing of granular insecticides for stem borer  
management, (SSV 84) 

   √ √     √ √  √ 5 

11 IPM for Fall Army worm    √ √ √        3 
IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks  
12 Pest survey in farmer’s fields (20 nos.) √ √ √ √ √ √ √ √ √ √ √ 11 

 
Annexure 3: Entomology trials data-Compliance Report -Kharif 2019 

S No Centre No of trials 
allotted 

Trials sown Date Sown Data received in time Trials vitiated 

1 Akola 12 12 3.7.2019, 22.7.32019 √ Nil 
2 Coimbatore 10 10 20.6.2019; 3.8.2019 √ 2 
3 Dharwad 11 11 15.7.2019; 25.07.2019 √ Nil 
4 Hisar 7 7 11.7.2019; 27.7.2019; 01.08.2019 √ Nil 
5 Indore 10 10 26.6.2019 √ 7 
6 Ludhiana 6 6 29.6.2019 √ Nil 
7 Palem 13 13 12.37.319; 26.7.2019 √ Nil 
8 Parbhani 10 10 29.6.2019; 11.7.2019 √ Nil 
9 Rahuri 11 11 6.7.2019; 13.7.2019 √ Nil 
10 Surat 13 13 7.6.2019 √ 11 
11 Udaipur 13 13 29.36.2019 √ Nil 

 
Annexure 4: Hot spots locations for key pests 

S. No Centre (Hot spot) Season Key pests 
1 Parbhani Kharif/Rabi Shoot fly 
2 Udaipur Kharif Shoot fly 
3 Coimbatore Kharif Head bug, Stem borer 
4 Dharwad Kharif/Rabi Shoot fly, Stem borer 
5 Palem Kharif Shoot fly, Head bug 
6 Surat Kharif Shoot fly, Stem borer, mite 
7 Indore Kharif Shoot fly, Stem borer 
8 Akola Kharif Shoot fly, stem borer, aphids 
9 Bijapur  Rabi Stem borer, Aphid, Shoot bug 
10 Rahuri Kharif/Rabi Shoot fly, Aphid 
11 Hisar Kharif Stem borer 
12 Ludhiana Kharif Shoot fly, stem borer 
13 Hyderabad Kharif/Rabi Shoot fly, Stem Borer, Shoot bug, Aphid 
14 Solapur Rabi Aphids, shoot bug, shoot fly 
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