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Executive summary 
 
Introduction 
A total of 105 genotypes of grain, forage (multi and single cut), 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 and Shoot pest nursery) at the respective hot-pot 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. The entries were compared with commercial/ released 
varieties and four checks (IS 18551, IS 2205, DJ 6514 and Swarna). Other than regular trials, pest specific trials 
for shoot pest with a total of 15 lines was evaluated. New molecules for seed treatment, IPM trials were 
conducted which comprised of treatments with botanicals, safe chemicals. All the entries were evaluated under 
artificial condition by placing fish meal for shoot fly attractions. Whereas, the lines for stem borer and other pest 
were evaluated under natural condition.  
 
Pest scenario in sorghum 
The pest situation was monitored in major sorghum growing tracts. In Telangana (Nagar Kurnool, Palem) 
surveys revealed 56.3 % shoot fly damage and 36.5 % damage by borer. Head bugs were observed at low 
intensity. In Tamilnadu (Coimbatore) low shoot fly damage (14.8%) and stem borer (9.0%) was observed. 
Karnataka recorded moderate damage by shoot fly (34.5%) and low damage by stem borer (4.2%). In 
Maharastra at Parbhani the damage by shoot fly was 16.4 % while borer damage was 6.1 %. At Akola the 
damage by shoot fly was low (5.0 %) while borer damage was 8.0 %. Low intensity of midge, head bug and 
shoot bug damage was observed. In Madhya Pradesh surveys revealed 10 – 60% shoot fly damage while borer 
damage ranged from 11 – 34 %. Head bugs and Nezara were pests which have been seen in certain patches at 
4-5 bug / panicle.  In Punjab high shoot fly infestation was observed in fodder sorghum (42.8%) while borer 
damage was low (10.1%). In Haryana shoot fly damage was low (21.7%) and borer (18.1%) in fodder sorghums. 
In Rajasthan surveys revealed 13.0 % shoot fly damage and 11.0 % stem borer damage. 
 
Shoot fly (Atherigona soccata, Rond) 
General trend: Overall, the shoot fly incidence in the trials across the locations ranged from 36.8 – 70.3 % and 
mean of all trials being 50.1% DH. The highest incidence of shoot fly was observed at Rahuri (70.3 % DH), 
followed by Dharwad (69.0% DH), Akola (59.2% DH), Coimbatore (53.7% DH), Palem (52.7% DH), Parbhani 
(49.9% DH) and Surat (49.3 %DH). The shoot fly incidence was moderate at Hisar (40.5% DH), Ludhiana 
(40.0% DH) and lowest at Indore (36.8% DH).   
Grain sorghum: In AHT (GS), AVT (GS), IHT (GS) and IVT (GS) trials, the DH% across the locations ranged 
from moderate to high (39.9 – 70.2 %). The mean shoot fly infestation was 54.4, 48.7, 56.0 and 54.7% DH in 
AHT (GS), AVT (GS), IHT (GS) and IVT (GS), respectively.  In AHT (GS), AVT (GS), IHT (GS) and IVT (GS) 
none of the test entries were superior or on par with resistant check (IS 18551). 
Forage (multi cut):  Across the locations the shoot fly damage at peak stage in IVHT-MC ranged from 31.8 – 
57.2 % DH the average being 45.3 %. None of the entries were superior or on par with resistant check (IS 
18551). 
Forage (single-cut): In AVHT and IVHT, the shoot fly damage was from 33.6 – 57.3 % DH. The mean shoot fly 
deadhearts were 44.2 and 46.4 % DH in AVHT and IVHT, respectively. The promising entries, in AVHT-SC 
which recorded low DH and were on par with resistant check were SPV 2444, SPV 2388, SPV 2387 and SPV 
2454. In IVHT-SC, the test entries SPV 2522 was on par with resistant check IS 18551. 
Sweet sorghum: In IVAHT-SS, the damage range was 38.4 – 71.9 % DH with an average of 49.8 % DH at peak 
stage. The test entry, SPH 1895 recorded low damage due to shoot fly and were on par with resistant check IS 
18551. 
AICSIP-SPN: The shoot fly damage in shoot pest nursery ranged from 27.9–70.4 % with average of 49.3 % DH. 
The entries BNV 364, SPV 2383, SH 1532, SPV 2385, SPV 2296 recorded low deadhearts and were on par with 
resistant check IS 18551. 
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Spotted stem borer (Chilo partellus, Swinhoe):  
General trend: Overall, the stem borer incidence in the trials across the locations ranged from 8.3 – 38.1 % DH, 
the trial mean of all trials being 23.9 % DH. The mean borer incidence was 21.1, 25.5, 22.5, 25.2 % deadhearts 
in AHT (GS), AVT (GS), IHT (GS) and IVT (GS), respectively 
Grain sorghum: In AHT (GS), AVT (GS), IHT (GS) and IVT (GS) trials, the stem borer DH% across the 
locations ranged from moderate to high (11.6 – 33.8 %). The mean borer infestation was 21.1, 25.5, 22.5 and 
25.2 % DH in AHT (GS), AVT (GS), IHT (GS) and IVT (GS), respectively. None of the test entries were on par 
with Check IS 2205 in AHT (GS), AVT (GS), and IVT (GS) However, SPH 1883 was found to be on par with 
resistant check in IHT (GS). 
Forage sorghum (Multicut): The stem borer damage at 45 DAE in IAVHT-multi-cut trial ranged from 5.9 – 
37.0% with a mean of 23.5 % deadhearts. The test entries were SPH 1838, SPH 1807 and SPH 1877, SPH 
1880 recorded lower deadhearts on par with resistant check IS 2205. 
Forage sorghum (Single cut): In single cut trial (AVHT- SC, AVHT-SC) the damage was from 9.8 – 40.9 % with 
a mean of 24.6 % deadhearts.  In AVHT-SC, the entries SPV 2444, SPV 2445, SPV 2387, SPV 2388 were on 
par with resistant check IS 2205 while in  IVHT-SC, The entries SPV 2513, SPV 2522 recorded low stem borer 
damage on par with resistant check (IS 2205). 
Sweet sorghum: In IVAHT-SS, the damage range was 8.9 – 44.5% with an average of 24.6 % deadhearts at 45 
DAE. The entries SPH 1895

1. Dharwad, Parbhani, Rahuri, Akola, Indore, Surat and Udaipur are hot spot for shoot fly screening. 

, SPV 2458 recorded low deadhearts and were on par with resistant cheek (IS 
2205). 
High biomass sorghums (HBM): In HBM trial, the damage range was 21.3 – 44.1% deadhearts with an 
average of 27.5 % deadhearts at 45 DAE. The entries SPV 2532, SPV 2533 and SPV 2534 recorded low 
deadhearts and were on par with resistant cheek (IS 2205). 
AICSP-SPN for major pests: The entries in shoot pest nursery showed 24.5 % mean stem borer deadhearts 
ranging between 7.7 – 38.9 % deadhearts.  The entries that recorded lowest damage were SPV 2226, BNV 349, 
SPV 2398 and SPV 2438 and were found on par with resistant check IS 2205. 
Head bug (Calocoris angustatus): Damage rating (1-9) due to ear head bugs was recorded at Akola and 
Parbhani. The damage was moderate ranging from 2.00 – 3.67 at Parbhani and 2.67 – 4.00 in Akola.  
Shoot bug (Peregrinus maidis): Shoot bug damage was recorded at Akola center and damage was negligible.  
Spider mite Oligonychus indicus (Hirst): The damage rating (1-9) was recorded at Surat only. Across the 
trials the damage ranged between score of 1.0 – 2.33, hence negligible. 
Midge (Stenodiplosis sorghicola Coq): The damage due midge was recorded at Akola, Palem and Parbhani. 
The intensity was moderate at Parbhani (1.0 – 5.33); Palem (1.0 – 6.0) and low at Akola (1.0 – 2.67) on a scale 
of 1-9 damage rating.  
Seed treatment:  Of the seven insecticides tried as seed treatments, Imidacloprid and Thiamethoxam offered 
protection against shoot fly on par to application of Carbofuran. Imidacloprid treated seeds recorded higher 
yields. 
 
Overall conclusions 

2. Hisar, Coimbatore, Surat and Indore are hot spot for stem borer screening. 
 
Future work plan- Kharif 2018 
1. Observations on shoot fly should be recorded at 14 and 28 DAE and data set showing contrast will be used 

for analysis.  
2. Dharwad, Parbhani, Rahuri, Akola, Indore, Surat and Udaipur to be considered as hot-spot for shoot fly 

screening.  
3. Coimbatore, Dharwad, Parbhani, Palem, Hisar and Surat centre to be considered as hot-spot for testing for 

stem borer resistance. 
4. Trials for testing new molecules against shoot fly and stem borer will be taken up. 
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Detailed report 
 

I. Pest survey & surveillance & seasonal abundance (nine locations) 
 
a. Telangana State: Surveys were conducted at seven locations (Palem, Lattupalli tanda, Errakunta tanda, 

Eppala tnda, Vattem, Nallavelly and Thimmajipet)) in Nagarkurnool district for pest incidence during 29 – 36 
SMW of 2017.  Local sorghum mostly yellow sorghum was sown by most of the farmers. Mostly sorghum 
was grown as sole crop with about 10% farmers taking it with intercrop of Red gram. There was high shoot 
fly damage ranging from 40 - 80% averaging 56.3 % deadhearts. The stem borer damage was severe 
ranging from 26 – 65 % averaging 36.5 % at 45 DAE. Panicle damage rating due to head bug (1-9 scale) 
was 1.3 score No plant protection measures were undertaken by the famers. 

b. Tamil Nadu: Total 04 fields were surveyed in six villages (Thondamuthur, Madhukarai, Kovilpalayam, 
Athipalaym, Idukari and TNAU). Mostly CO 19 and CO 30 varieties were grown as sole crop. Shoot fly 
incidence from 6 - 27% with an average of 14.8%. Whereas, the damage due stem borer was from 5.2 – 27 
% with an average of 9.0%. By and large no plant protection measures were undertaken by the farmers. 

c. Karnataka: The area under Kharif sorghum is only in Belagavi district in Hukkeri taluka. Mostly private 
sector hybrids were grown as sole crop. The shoot fly incidence ranged from 15 to 50.00% with an average 
of 34.5 % deadhearts. The incidence of stem borer was (4.2 %). The incidence of armyworm, midge, 
grasshopper, head bug and ear head caterpillars was also negligible.   

d. Maharashtra: In Marathwada region, 17 locations were surveyed in Hingoli, Parbhani districts. The crops 
were sown during 15.6.2016 to 26.6.2016 mostly with Local varieties as sole crop. The shoot fly damage 
was 7.0 – 26.0 % with an average of 16.4% DH. The stem borer infestation was from 2 – 9 % with 6.1% 
average. The incidence of midge, shoot bug, aphid was very low. Pest survey was undertaken in Akola, 
Washim, Yeotmal and Buldana districts. The fields were surveyed during June last week to Nov (26 -44 
SMW). In normal sown fields, the shoot fly dead damage was low (0 – 11.2 %) averaging 5 % DH. With 
regards to stem borer dead heart damage ranged from 0 - 13 % averaging 8.0 %; however low midge 
panicle damage was seen in late sown crop. 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, Badwani, Khargone, Dhar, Jhabua,Alirajpur , 
Dewas 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 10-60 percent .The sorghum crop was attacked by 
stem borer up to 11-34 percent.  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 Nazara viridula was 
noticed to attack the crop plants below economic injury level i.e. 5-10 % with the  population of 5-9 bugs per 
ear head . The panicle of the sorghum plants was attacked by 5-10 bugs per panicle.  

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 20-75 %, while stem 
borer was noticed up to 10-78%. Among the mite pest was noticed to attack the crop plants very low i.e. 2-5 
%. Incidence of ear head pest like, bug and worm was very low. Moderate  to heavy incidence of  Pyrilla 
was observed in Surat. 

g. Rajasthan:  Surveys were conducted at Rajsamand (Madara, Sansera, Gamerpura, Arjungrah; Udaipur 
(Jhadol, Kolyar, Madar- KavitaKail, Ashpuri Sayra, Kumbalgarh) districts of the Rajasthan during August to 
Nov, 2017. Sowings were taken up during June last week to July last week with Local, CSV 20, CSV 27 
varieties as sole crop. Shoot fly infestation was recorded at low to moderate (10 - 20%) averaging 13.0%. 
The borer incidence ranged from 5 – 15 % DH averaging 11.1%. No plant protection measures were taken 
up. 

h. Punjab: Surceys for pest incidence was taken up in Ropar, Ladhowal, Samrala and PAU during June to 
August 2017.  The sorghum was sown during 15th May 2017 to second week of May to July third week of 
2017. SL44, Charri, PSC 4, Sugargraze were sown as sole as well as intercropping with berseem, oats, 
wheat. The shoot fly damage was ranged from 23 - 79% with an average of 42.8 %. Stem borer damage 
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was found from 4 - 24 % with an average of 10.1%. Farmers used insecticides like Decis, Fipronil, 
Cypermethrin Chlorpyriphos, Quinolphos, Prophenphos indicating heavy usage in forage sorghum. 

i. Haryana:  About 20 fields were surveyed in five villages (Mangaki, Mirzapur, Gangwa,Ludhas, Kirtan, 
Shahpur, Sinagraan,  Aryanagar) for pest damage assessment in Hisar district during Kharif, 2017. The 
commonly grown varieties were HJ 541, HJ 513, SSG 59-3, HC 136, HC 171, Duggi, Lali.  The shoot fly 
infestation ranged from 10.5 – 38.3% with an average of 21.7 % DH. The stem borer incidence ranged from 
8.3- 33.7% deadhearts, the average infestation being 18.3% deadhearts 

Promising entries with less susceptibility to key pests of grain and dual-purpose sorghum from different 
trials, Kharif- 2017 (Location: 6-9) 

S.NO Trial Shoot fly at peak stage (< 45 DH %) Stem borer at 45 DAE  (<15.0% DH) 
1 AHT (GS) 

 
 

33.8 – 74.3 % 
54.4 % 
NONE 

11.0 – 37.4 % 
21.2 % 
NONE 

2 AVT (GS) 34.4 – 69.8 % 
48.7 % 
NONE 

11.8 – 38.9 % 
25.5 % 
NONE 

3 IHT  (GS) 36.0 – 73.8 % 
56.0 % 
NONE 

11.4– 28.7 % 
22.5 % 

CSH 25, SPH 1853, SPH 1847,  
SPH 1852, SPH 1850 

4 IVT (GS) 33.2 – 80.0 % 
60.4 % 
NONE 

13.0 – 38.0 % 
19.3 % 

SPH 1883 
5 IAVHT (MC) 34.3 – 77.1 % 

54.6 % 
NONE 

11.8 – 35.6 % 
23.4 % 

SPH 1838, SPH 1807, SPH 1877,  
SPH 1880 

6 AVHT (SC) 30.7 – 69.3 % 
44.2 % 

SPV 2444, SPV 2388, SPV 2387

10.03 – 35.2 % 
23.2 % 

, 
 SPV 2454 

SPV 2444, SPV 2445, SPV 2387, 
 SPV 2388 

7 IVHT (SC) 29.0 – 70.4 % 
46.4 % 

9.7 – 36.7 % 
24.6 % 

SPV 2513,SPV 2522  SPV 2522 
8 IAVHT (SS) 32.1 – 70.0 % 

49.8 % 
13.3 – 40.5 % 

25.6 % 
SPH 1895 SPH 1895, SPV 2458 

9 HBM 33.8 – 73.7 % 
52.4% 
NONE 

33.8 – 73.7 % 
52.4 % 

SPV 2532, SPV 2533, SPV 2534 
10 AICSIP-SPN 34.9 – 72.6 % 

49.3 % 
BNV 364, SPV 2383, SH 1532,  

SPV 2385, SPV 2296 

11.8 – 32.1 % 
21.2 % 

SPV 2226, BNV 349, SPV 2398, 
 SPV 2438 

Note:  Underlined entries recorded as resistant/tolerance to more than one pest 
 
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 104 genotypes were received from AICRIP centers 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 15 lines were 
evaluated.  Fish meal was applied in late planted trials to attract shoot fly and 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. 
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Trial 1: Advance Hybrid Trial (AHT-GS) (Locations: 9) 
Total entries  : 14 
Experimental hybrids : 06 
Commercial checks  : 03 (CHS 16, CHS 25, CSH 30)Local check: 01 ( Akola-CSH 14; Coimbatore-CO 30;  
   Dharwad- DJ 6514; Indore- RVS 1862; Palem- CSV 31; Parbhani- PVK 809; 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 at nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the 
mean infestation was high 64.6 % DH), none of the entries were statistically on par with resistant check IS 
18551. At Coimbatore the infestation was moderate (53.2% DH), the entries SPH 1849 (37.9% DH), was 
statistically on par with resistant check IS 18551. At Dharwad overall infestation was heavy (65.5 % DH) and 
none of the entries were comparable to resistant check. At Indore the infestation was low (33.3% DH), the 
entries SPH 1820 (18.3% DH) and SPH 1849 (22.8% DH) and SPH (39.4% DH) were on par with resistant 
check and commercial check (CSH 25). At Palem the infestation was low (43.9% DH), the entries SPH 1820 
(31.7% DH) and SPH 1849 (32.2% DH) and SPH (39.4% DH) were on par with resistant check and commercial 
checks (CHS 16, CSH, 25 and CSH 30. Shoot fly infestation was high at Parbhani (67.1 % DH) and Rahuri (69.6 
% DH). None of the test entries were on par with resistant check at Parbhani, Rahuri and Surat. The shoot fly 
infestation was moderate at Surat (47.3 % DH) and Udaipur (45.01 % DH). The entries SPH 1816, SPH 1820 
and SPH 1849 were on par with resistant check.  
 
Across the locations, the mean shoot fly deadheart formation was 54.4 % DH with a range of 33.8 - 74.3 %. 
None of the test entries were significantly superior to the resistant check IS 18551 (Table 1.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore, 
Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. The CV % was high at Coimbatore and Udaipur. 
Rahuri. Shoot fly oviposition was heavy at Dharwad (9.57 eggs/ 5plants), followed by Parbhani (7.95 eggs/ 5 
plants), while at Palem the oviposition was (5.90 eggs/5plants), Rahuri (4.4 eggs/5 plants), Udaipur (4.21 eggs/ 5 
plants) and Coimbatore (3.38 eggs/5 plants).  At Dharwad the oviposition ranged 6.67 - 13.0 eggs/5 plants with 
an average of 9.57 eggs/5pts. Overall across the locations oviposition ranges from 2.7 to 8.9 eggs/5 plants. The 
lowest oviposition was recorded in IS 18551 2.7 eggs/ 5 plants). None of the test genotypes were 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) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Indore, Palem, Parbhani and 
Surat.  The borer infestation was negligible at Akola and Dharwad hence data from these centers was not 
considered. The infestation was severe at Coimbatore (47.5 % DH), while it was high at Indore (29.0 % DH), 
Palem (20.5% DH), Surat (19.2% DH) and low at Parbhani (8.5% DH). 
 
None of the test entries were significantly superior to resistant check (IS 2205) at Coimbatore. At Indore the 
entries SPH 1820, SPH 1816; Palem (SPH 1820); Parbhani (SPH 1846, SPH 1849, SPH 1816 and Local check 
were on par with resistant checks. Across the locations, deadhearts  due to stem borer ranged from 11.0 – 37.4 
% with an average of 21.2 % DH and none of the test entries 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., Coimbatore, Palem, Parbhani, Surat and 
Udaipur. The mean leaf injury due to borer was maximum at Coimbatore (5.95) followed by Palem (3.24), Surat 
(2.31) and lowest at Parbhani (1.21).  The damage rating at Udaipur was 1.32 and CV % was high. 
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At Coimbatore the damage ranged from 3.33 – 7.67 the mean being 5.95. The entry SPH 1849 was on par with 
resistant check (IS 2205). At Palem injury rating ranged from 1.33 – 6.0 with mean of 3.24 and SPH 1820, SPH 
was on par with resistant check. At Surat injury rating ranged from 2.00 – 3.67 with mean of 2.31 and entries 
SPH 1846 were on par to resistant check and checks CSH 25 and CSH 30. Across locations the entries SPH 
1820 and SPH 1849 were on par with resistant check and CSH 16, commercial check (Table 1.2).   
 
The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Indore, Parbhani and 
Surat. The data recorded high CV (>25 %) at Indore and Parbhani and Surat. .At Coimbatore none of the entry 
was comparable to resistant check. The entries SPH 1849, SPH 1817, Local check, SPH 1850 and SPH 1846  
and CSH 30 recorded stem tunneling on par to resistant check (IS 2205). At Surat, SPH 1820, SPH 1849, Local 
check, SPH 1846 and SPH 1817, CSH 16 and CSH 30 recorded stem tunneling on par to resistant check (IS 
2205. Across the locations the entries SPH 1820, SPH 1850 and SPH 1817, CSH 30, SPH 1849, SPH 1846, 
recorded low stem tunneling (Table 1.2). 
 
Morphological traits: 
The data were recorded for visual scores, leaf glossiness and seedling vigour. Leaf glossiness was scored on a 
1 to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was scored on a 1 to 5 scale, where 1 
= most vigorous and 5 = least vigorous. 
 
Seedling glossiness:  The data was recorded at Akola, Palem, Parbhani, Rahuri and Udaipur. Across the 
locations the mean score ranged from 1.57 - 3.17 with mean score of 2.75 entries IS 18551 and IS 2205 
recorded lowest score of 1.57  while the entries Swarna  recorded highest scores indicating susceptibility to 
shoot fly (Table 1.3).  
 
Seedling vigour:  The data was recorded at Akola, Coimbatore, Palem, Parbhani, Rahuri and Udaipur. Across 
the locations the entries IS 18551 and IS 2205 recorded lowest score of 2.56 and 2.33, respectively,  while the 
entries Swarna, DJ 6514and CSH 30 recorded high scores indicating their susceptibility(Table 1.3). 
 
Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Parbhani the infestation 
was at moderate level. The mean midge damage rating was 3.96 and it ranged from 1.33 – 6.0 and CV was 
high. The entry SPH 1817 recorded < 2.0 damage score (Table. 1.3).  
  
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 2.0 with an average of 1.14 (Table 1.3). 
 
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 2.83 (Table 1.3). 
  
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Palem, Parbhani, Rahuri, and 
Surat. Across the locations the data was significant at 5% level. Overall, the trial mean was 73.4 days with a 
range of 69.0 to 80.5 days. The entry SPH 1816 was earliest to flower (71.8 days) while DJ 6514 flowered late 
(80.5 days) (Table 1.4). 
 
Plant height (cm): The data on plant height was recorded at Indore and Parbhani. The entry IS 2205 was tallest 
(248.5 cm) while Swarna was shortest (137.3 cm) (Table 1.5). 
 
Grain yield /plot (1.8 m2): The data on grain yield under un protected condition was recorded at Dharwad, 
Indore, Surat and Udaipur. The highest grain yield was recorded in CSH 16 (188.7 g/plot), CSH 25 (188.4 g/plot) 
followed by SPH 1816 (168.5g) (Table 1.4). 
 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at 
Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the 
data on plant stand was significant and ranged from 26.8 to 34.9 plants plot -1 with an average of 31.5 plants 
plot -1 indicating optimum plant stand (Table 1.5). 
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Trial 2: Advance Varietal Trial (AVT-GS) (Locations: 9) 
Total entries: 22 
Experimental Varieties: 13 
Commercial checks: 03 (CSV 17, CSV 20, CSV 23, CSV 27) 
Local check: 01 (Akola-SPV 669; Coimbatore-CO 30; Dharwad- DJ 6514; Indore- JJ 1041; 
                        Palem- CSV 31; Parbhani- PVK 809; 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 at nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the 
mean infestation was 48.5 % DH), the entries SPV 2433, SPV 2438, SPV 2424, SPV 2425 were statistically on 
par with resistant check IS 18551, commercial checks (CSV 17, CSV 20 and CSV 23). At Coimbatore the 
infestation was moderate (46.6 % DH), the entries SPV 2363, SPV 2301, SPV 2424, SPV 2423, SPV 2362 was 
statistically on par with resistant check IS 18551 were comparable to commercial checks (CSV 17, CSV 20 and 
CSV 23) and Local check. 
 
At Dharwad, mean infestation was 60.8 % DH. The entries SPV 2423, SPV 2366, SPV 2425 were on par with 
resistant check and commercial checks (CSV 17, CSV 23) and Local check. At Indore the mean infestation was 
low (28.1 % DH). The entries SPV 2424, Local check, SPV 2362, SPV 2363, SPV 2357, SPV 2364, SPV 2438, 
SPV 2437, SPV 2425, SPV 2301, SPV 2358 were on par with resistant check and commercial checks (CSV 17, 
CSV 20, CSV 23 and CSV 27). Shoot fly infestation was high at Palem (50.0 % DH), the entries SPV 2438, SPV 
2301, SPV 2425, SPV 2366, SPV 2357, SPV 2437, SPV 2362, SPV 2358,  were on par with resistant check IS 
18551, Local check and Commercial checks (CSV 17, CSV 20 and CSV 23).  
 
At Parbhani, the shoot fly infestation was high (49.9 % DH). The entries SPV 2438, SPV 2366, SPV 2433, SPV 
2437, SPV 2425, SPV 2423, and SPV 2301 were on par with resistant check (IS 18551) and commercial checks 
(CSV 17, CSV 27, CSV 20 and CSV 23).   
 
At Rahuri, the shoot fly infestation was high (63.5% DH), the entry SPV 2438 was on par with resistant check (IS 
18551), Local check  and commercial checks (CSV 17, CSV 23, CSV 27 and CSV 20). The shoot fly infestation 
was 49.6% DH at Surat. The entries SPV 2358, SPV 2437, SPV 2362, SPV 2363, SPV 2301 were on par with 
resistant check (IS 18551). The shoot fly infestation was moderate at Udaipur (40.9 % DH).  The entries SPV 
2438, SPV 2437, SPV 2424, SPV 2363, SPV 2358, SPV 2425, SPV 2433, SPV 2364, SPV 2362, SPV 2423, 
and SPV 2301 were on par with resistant check (IS 18551), and commercial checks (CSV 17, CSV 23 and CSV 
20).  
 
Across the locations, the mean shoot fly deadheart formation was 48.7 % DH with a range of 34.4 - 69.8 % DH. 
None of the test entries were significantly superior to the resistant check IS 18551 (Table 2.1). 
 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Akola, 
Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur. Except at Palem all centers recorded high CV %. Shoot 
fly oviposition was heavy at Palem (8.58 eggs/ 5plants), followed by Akola (8.26 eggs/ 5 plants), Indore (5.98 
eggs/ 5 plants), Udaipur (5.07eggs/ 5 plants). The infestation was low at Parbhani, Dharwad and Rahuri.  
 
The genotypes SPV 2438, Local check, SPV 2301, SPV 2364, CSV 27, SPV 2423, and SPV 2424 were on par 
with IS 18551 (RC) (Table 2.1).  
  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
 
The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Indore, Palem, Parbhani and 
Surat.  The borer infestation was negligible at Akola, Dharwad, Rahuri and Udaipur hence data from these 
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centers was not considered. The infestation was severe at Coimbatore (33.3 % DH) followed by Surat (25.5 % 
DH), Indore (21.8 % DH), Parbhani (21.6 % DH),   while it was low at Palem (9.0% DH). The data from Palem 
and Surat registered high CV%. None of the test entries were significantly superior to resistant check (IS 2205) 
at Coimbatore and Indore. There was no significant difference existed between resistant check and the test 
entries at Parbhani. Across the locations, deadhearts  due to stem borer ranged from 11.8 – 38.9 % with an 
average of 25.5 % DH and none of the test entries were statistically on par with to resistant check (IS 2205) 
(Table 2.2). 
  
The data on injury rating (1-9) was recorded at four locations viz., Coimbatore, Indore, Palem, Parbhani and 
Surat. The mean leaf injury due to borer was maximum at Surat (2.74) followed by Indore (2.58), Surat (2.31) 
and lowest at Palem (1.35).  The damage rating at Coimbatore, Indore, Palem, recorded high CV (>25.0%). 
Across locations the entries SPV 2362, SPV 2363, SPV 2437, SPV 2358 were on par with resistant check (IS 
2205), Local check and commercial checks (CSV20, CSV 17 and CSV 23) (Table 2.2).   
 
The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Indore, Parbhani and 
Surat. The data recorded high CV (>25 %) at Coimbatore, Indore and Surat. At Parbhani the entries CSV 20, 
CSV 23, SPV 2423, Local check, CSV 17, CSV 27, SPV 2424, SPV 2366, SPV 2437 and SPV 2301 was 
comparable to resistant check.  Across the locations CSV 17 was on par with resistant check IS 2205 (Table 
2.2). 
 
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, Coimbatore, Indore, Palem, Parbhani, Rahuri and 
Udaipur (Table 2.5). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 2.0 and 2.2, 
respectively, while the entries Swarna recorded high score indicating their susceptibility 
 
Seedling vigour:  The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Rahuri Surat and 
Udaipur. (Table 2.3). Across the locations the mean score ranged from 2.29 – 3.6 with mean score of 3.15. 
Entries IS 18551 and IS 2205 recorded lowest score while the entries Swarna recorded highest scores indicating 
susceptibility to shoot fly. 
 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 2.0 with an average of 1.18 (Table 2.3). There was 
no significant difference among genotypes in their reaction to mite damage 
 
Head bug (Calocoris angustatus): The damage due to head bug was observed at Parbhani. The damage 
ranged from 2.0 – 3.67 on 1 – 9 scale indicating low infestation. The mean head bud damage score was 2.77 
(Table 2.3). 
  
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Palem, Parbhani, Rahuri, and 
Surat. Across the locations the data was significant at 5% level. Overall, the trial mean was 73.4 days with a 
range of 69.0 to 80.5 days. The entry CSV 17 was earliest to flower (63.9 days) while SPV 2423 flowered late 
(79.6 days) (Table 2.4). 
 
Plant height (cm): The data on plant height was recorded at Coimbatore, Indore and Parbhani. The entry SPV 
2423 was tallest (200.2 cm) while CSV 17 was shortest (108.4 cm) (Table 2.3). 
 
Grain yield/5 plants: The data on grain yield without plant protection was recorded at Akola, Dharwad, Indore, 
Surat and Udaipur. The highest grain yield was recorded in SPV 2363 (212.4 g/plot), SPV 2358 (199.5 g/plot) 
followed by Local check (198.7g) (Table 2.4). 
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Trial 3:  Initial Hybrid Trial (IHT-GS) (Locations: 9) 
Total entries: 16 
Experimental hybrids: 8 
Commercial checks: 03 (CHS 16, CHS 25 and CSH 30) 
Local check: 01 ( Akola-CSH 14; Coimbatore-CO 30; Dharwad- DJ 6514; Indore- RVS 1862; Palem- CSV 31; 
Parbhani- PVK 809; 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 at nine 
locations (Akola, Coimbatore, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). At Akola the 
mean infestation was 60.2 % DH), the entries SPH 1888 was statistically on par with resistant check IS 18551. 
At Coimbatore the infestation was moderate (51.7 % DH), Local check (42.2% DH) was statistically on par with 
resistant check IS 18551. At Dharwad mean infestation was high (71.6 % DH). None of the test entries were 
comparable to resistant check. At Indore the mean infestation was low (31.0 % DH). The entries Local check, 
SPH 1888, SPH 1889, SPH 1883, SPH 1882, SPH 1886 were on par with resistant check (IS 18551) and 
commercial checks (CSH 16, CSH 30). Shoot fly infestation was moderate at Palem (56.6 % DH), none of the 
test entries except commercial check (CSH 16) was on par with the resistant check IS 18551.  At Parbhani, the 
shoot fly infestation was moderate (47.2 % DH). The entries SPH 1887 (41.1%DH) and SPH 1885 (42.7% DH) 
were on par with resistant check (IS 18551). At Rahuri, the shoot fly infestation was severe (75.6% DH), none of 
the entries were comparable to resistant check (IS 18551).The shoot fly infestation was 51.4 % DH at Surat. The 
entries SPH 1889 (38.8% DH) and Local Check (43.4 % DH) were on par with resistant check (IS 18551). The 
shoot fly infestation was 58.9 % DH at Udaipur.  The entry SPH 1886 (48.5 %DH) was on par with resistant 
check (IS 18551). .  
Across the locations, the mean shoot fly deadheart formation was 56.0 % DH with a range of 36.0 - 73.8 % DH. 
None of the test entries were significantly superior to the resistant check IS 18551 (Table 3.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad, 
Indore, Palem, Parbhani, Rahuri and Udaipur. The data was erratic and recorded high CV % at Dharwad, Indore 
and Rahuri. Shoot fly oviposition was heavy at Palem (8.7 eggs/ 5plants), followed by Rahuri (7.8 eggs/ 5 
plants), Udaipur (6.8 eggs/ 5 plants), Indore (5.60 eggs/ 5 plants), Dharwad (3.4 eggs/ 5 plants). The infestation 
was low at Parbhani, Dharwad and Rahuri.  
Across the locations none of the entries were comparable to IS 18551 (RC) (Table 3.1).  
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Indore, Palem, Parbhani and 
Surat.  The borer infestation was negligible at Akola, Dharwad, Rahuri and Udaipur hence data from these 
centers was not considered. The infestation was severe at Coimbatore (32.0% DH) followed by Surat (22.5 % 
DH), Parbhani (22.4 % DH), Indore (19.8 % DH) while it was low at Palem (8.5% DH). The data from Coimbatore 
registered high CV%. None of the test entries were significantly superior to resistant check (IS 2205). At Indore 
the Local check (17.8% DH) and SPH 1883 (19.9% DH) were on par with resistant check. The entries SPH 
1882, Local check, SPH 1887, SPH 1889, SPH 1886, SPH 1883 and CSH 30 were on par with resistant check. 
Except for CSH 25 none of the entries were comparable to resistant check At Surat, SPH 1883 was on par with 
resistant check.  Across the locations, deadhearts due to stem borer ranged from 11.4 – 28.7 % with an average 
of 22.5 % DH, the test entries Local check and SPH 1883 were statistically par with resistant check. (IS 2205) 
(Table 3.3). 
The data on injury rating (1-9) was recorded at four locations viz., Coimbatore, Indore, Palem, Parbhani and 
Surat. The mean leaf injury due to borer was maximum at Coimbatore (5.1) followed by Indore (2.8), Palem 
(2.8), Surat (2.4) and lowest at Akola (1.6).  The damage rating at Akola, Indore, Palem, recorded high CV 
(>25.0%). Across locations the damage rating ranged from 1.5 - 4.6, the mean injury rating being 2.9. The 
entries SPH 1882 and Local check were on par with the resistant check. (Table 3.3).   
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The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Indore, Parbhani and 
Surat. The data recorded high CV (>25 %) at Coimbatore and Indore. The stem tunneling at Coimbatore was 
47.9%, Indore (18.1%), Parbhani (12.1%), Surat (18.7%),   across the locations damage in genotypes ranged 
from 17.9 - 35.8 % the average damage was 24.4% but none of the entries were comparable statistically to 
resistant check. (Table 3.3). 
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, Coimbatore, Indore, Palem, Parbhani, Rahuri, Surat 
and Udaipur (Table 3.2). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.79 
and 1.74, respectively, while the entries Swarna (3.2) recorded high score indicating their susceptibility. 
Seedling vigour:  The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Rahuri Surat and 
Udaipur. (Table 3.2). Across the locations the mean score ranged from 2.15 – 3.96. Entries IS 18551 and IS 
2205 recorded lowest scores (2.15) while the entries Swarna (3.96) recorded highest scores indicating 
susceptibility to shoot fly. 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 2.33 with an average of 1.33 (Table 3.4). There was 
no significant difference among genotypes in their reaction to mite damage 
Midge (Stenodiplosis sorghicola Coq.): The damage due to head bug was observed at Parbhani. The 
damage ranged from 1.0 – 5.33 on 1 – 9 scale indicating moderate infestation (3.08).The entries SPH 1882 and 
SPH 1885 recorded less than 2.0 score (Table 3.4). 
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Palem, Parbhani, Rahuri, Surat 
and Udaipur. Across the locations the data was significant at 5% level. Overall, the trial mean was 73.0 days with 
a range of 65.5 to 77.6 days. The entry CSH 16 was earliest to flower (65.5 days) while DJ 6514 flowered late 
(77.6 days) (Table 3.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at 
Akola, Coimbatore, Dharwad, Palem, Parbhani, Rahuri Surat and Udaipur. Across the locations, the data on 
plant stand was significant and ranged from 20.38 – 26.9 plants plot -1 with an average of 24.24 plants plot -
1

Trial 4: Initial Varietal Trial (IVT-GS) (Locations: 9) 

 (Table 3.5) indicating optimum plant stand. 
Plant height (cm): The data on plant height was recorded at Coimbatore, Indore and Parbhani. The entry IS 
2205 (172.8 cm) was tallest while SPH 1888 was shortest (133.11 cm) (Table 3.5). 
Grain yield/5 plants: The data on grain yield under un protected condition was recorded at Dharwad, Indore, 
Surat and Udaipur. The highest grain yield was recorded in Local check (189.5 g/plot), SPH 2358 (167.0 g/plot) 
(Table 3.4). 
 

Total entries  : 28 
Experimental varieties : 18 
Commercial checks : 05 (CSV 17, CSV 20, CSV 23, CSV 27, CSV 31) 
 
 
Local check:   01 (Akola- SPV 669; Coimbatore- CO 30; Dharwad- DJ 6514;  

 Indore- JJ 1041; Palem CSV 31; Parbhani - PVK 809; Rahuri- Phule  Amruta; 
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) 
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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). At Akola the 
mean infestation was 61.2 % DH), the entry SPV 2496 (49.46% DH) was statistically on par with resistant check 
IS 18551. At Coimbatore the infestation was moderate (48.01 % DH), the entry CSV 31(29.6% DH) was 
statistically on par with resistant check IS 18551. At Dharwad mean infestation was high (67.9 % DH). None of 
the test entries were comparable to resistant check, but the commercial checks (CSV 17, CSV 20, CSV 23, CSV 
27 and CSV 31) recorded deadhearts on par with resistant check. Shoot fly infestation was moderate at Palem 
(47.2 % DH), the test entries SPV 2501, SPV 2502, SPV 2510, SPV 2498, SPV 2500, SPV 2499, SPV 2508, 
SPV 2496, SPV 2506 were on par with the  with resistant check IS 18551 along with checks (CSV 20, CSV 17, 
CSV 23, CSV 31 and Local check.  At Parbhani, the shoot fly infestation was moderate (46.6 % DH). The entries 
SPV 2500, SPV 2499, SPV 2505, SPV 2502, SPV 2503, SPV 2498, SPV 2510, SPV 2501, SPV 2508, SPV 
2506 and SPV 2507 were on par with resistant check (IS 18551) along with commercial checks (CSV 27, CSV 
17, CSV 31). At Rahuri, the shoot fly infestation was severe (72.24% DH). None of the test entries were 
comparable to resistant check (IS 18551) except the Local check. The shoot fly infestation was 47.9 % DH at 
Surat. The entries SPV 2493, SPV 2507, SPV 2494, SPV 2510, SPV 2508, SPV 2498, SPV 2500 and SPV 2496 
were on par with resistant check (IS 18551). The checks (CSV 17, CSV 20, CSV 23, CSV 27, CSV 31 and Local 
check) were also on par with resistant check. The shoot fly infestation was 46.0 % DH at Udaipur.  The entries 
SPV 2509, SPV 2493, SPV 2499, SPV 2503, SPV 2495, SPV 2507, SPV 2501, SPV 2498, SPV 2502, SPV 
2500, SPV 2504, SPV 2510 and SPV 2505, was on par with resistant check (IS 18551) and checks (CSV 17, 
CSV 20, CSV 23, CSV 27, CSV 31 and Local check). Across the locations, the mean shoot fly deadheart 
formation was 54.6 % DH with a range of 34.3 - 77.1 % DH. None of the test entries were significantly superior 
to the resistant check IS 18551 (Table 4.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad, 
Indore, Palem, Parbhani and Rahuri. The data was erratic and recorded high CV % at Indore and Palem. Shoot 
fly oviposition was heavy at Rahuri (9.01 eggs/ 5 plants, Dharwad (8.11 eggs/ 5plants), followed by Parbhani 
(7.92 eggs/ 5 plants), Palem (4.71 eggs/ 5 plants and Indore (2.39 eggs/ 5 plants). Across the locations none of 
the entries were comparable to 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) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Indore, Palem, Parbhani and 
Surat.  The borer infestation was negligible at Akola, Dharwad, Rahuri and Udaipur hence data from these 
centers was not considered. The infestation at Surat was 25.2 % DH followed by Parbhani (24.3 % DH), 
Parbhani (22.4 % DH), Indore (23.7 % DH), Coimbatore (22.3 %DH) while it was low at Palem (8.2% DH). The 
data from Coimbatore, Palem and Surat registered high CV%. None of the test entries were significantly superior 
to resistant check (IS 2205). At Indore the SPV 2495, SPV 2507, SPV 2501, SPV 2508, SPV 2494 were on par 
with resistant check. At Parbhani most of the test entries were on par with resistant check (IS 2205) except for 
SPV 2495.   Across the locations, deadhearts due to stem borer ranged from 11.8 – 31.1 % with an average of 
25.2 % DH.  None of the test entries were on par with resistant check (IS 2205). However, CSV 17, Local check 
and CSV 31 were statistically on par with resistant check. (IS 2205) (Table 4.2). 
The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Indore, Palem, Parbhani 
and Surat. The mean leaf injury due to borer was maximum at Akola (6.0) followed by Indore (3.39), Coimbatore 
(3.12), Surat (2.96), Parbhani (2.5) and Palem (1.3).  The damage rating at Coimbatore, Indore, Palem, Parbhani 
and Surat recorded high CV (>25.0%). Across locations the damage rating ranged from 1.67 – 3.56, the mean 
injury rating being 2.96. None of the test entries were on par with resistant check (IS 2205). However, the checks 
CSV 17, CSV 31 and Local check were on par with the resistant check. (Table 4.2).  The data on stem tunneling 
(%) due to borer was recorded during harvest at Indore and Parbhani. The stem tunneling at Indore was 14.4% 
and Parbhani 17.3%. Across the locations damage in genotypes ranged from 8.1 – 23.0 % the average damage 
was 15.9%. The entries SPV 2508, SPV 2501 and SPV 2506 were comparable statistically to resistant check 
and recorded low damage (Table 4.2). 
Morphological traits:The data were recorded for visual scores, leaf glossiness and seedling vigor. Leaf 
glossiness was scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-glossy and seedling vigor was 
scored on a 1 to 5 scale, where 1 = most vigorous and 5 = least vigorous. 
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Seedling glossiness:  The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Surat and 
Udaipur (Table 4.3). Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.33 and 
1.57, respectively, while the entries Swarna (3.9) recorded high score indicating their susceptibility. 
Seedling vigour:  The data was recorded at Akola, Coimbatore, Indore, Palem, Parbhani, Rahuri Surat and 
Udaipur. (Table 4.3). Across the locations the mean score ranged from 1.42 – 3.81. Entries IS 18551 and IS 
2205 recorded lowest scores (1.42, 1.58) respectively, while the entries Swarna (3.77) recorded highest scores 
indicating susceptibility to shoot fly. 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 1.7 with an average of 1.1 (Table 4.4). There was no 
significant difference among genotypes in their reaction to mite damage 
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Palem, Parbhani, Rahuri, Surat 
and Udaipur. Across the locations the data was significant at 5% level. Overall, the trial mean was 77.1 days with 
a range of 63.6 to 84.4 days. The entry CSV 17 was earliest to flower (60.7 days) while DJ 6514 flowered late 
(74.0 days) (Table 4.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at 
Akola, Coimbatore, Dharwad, Palem, Parbhani, Rahuri Surat and Udaipur. Across the locations, the data on 
plant stand was significant and ranged from 16.7 - 27.4 plants plot -1 with an average of 23.8 plants plot -1

Trial 5: Initial Advanced Varietal hybrid Trial (IAVHT-MC) (Locations: 6) 

 (Table 
4.5) indicating optimum plant stand. 
Plant height (cm): The data on plant height was recorded at Coimbatore and Parbhani. The entry IS 2205 
(186.2 cm) was tallest while CSV 17 was shortest (97.8 cm) (Table 4.5). 
Grain yield/5 plants: The data on grain yield under un protected condition was recorded at Surat and Udaipur. 
The highest grain yield was recorded in SPV 2508 (196.1 g/5P) (Table 4.4). 
 

Total entries  : 20 
Experimental hybrids : 10 
Experimental varieties : 02 
Commercial checks : 03 (CSH 24 MF, SSG 59-3, CSV 33 MF) 
Local check:   01 (Akola- SPV 669; Coimbatore- CSV 33MF (SPV 2242), HC 136, PSC-4 

Surat- GFS-5; Udaipur-  CO FS-29) 
Resistant checks  : 02 (IS 18551, IS 2205) 
Susceptible check : 02 (DJ 6514, Swarna) 
Locations  :  06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur) 
 

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at six 
locations (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur). At Akola the mean infestation was high 57.2 
% DH), Three of the total 12entries viz., SPH01880, SPH 1838 and SPH 1807 were statistically on par with 
resistant check IS 18551. At Coimbatore the infestation was moderate (52.9% DH), the entries SPH 1838 (38% 
DH) and SPH 1807(43.1%) were statistically on par with resistant check IS 2205. At Hisar, overall infestation 
was very low (31.8 % DH) and seven of the test entries were on par with and comparable to resistant check IS 
18551. At Ludhiana, the infestation was low (42.6% DH), the entry SPH 1807 (31.9% DH) was on par with 
resistant check IS 18551. 

Oviposition preference: The data on eggs laid by shoot fly per five plants (no) was recorded at Ludhiana and 
Udaipur. The CV % was high at Udaipur. Rahuri. Oviposition was more at Ludhiana (4.20 eggs/ 5plants than at 
Udaipur (3.38 eggs/ 5 plants).  At Ludhiana the oviposition ranged 2.00 - 7.0 eggs/5 plants with an average of 

At Surat, the infestation was moderate (46.4% DH), five entries were on par with 
resistant check IS 18551. Shoot fly infestation was at Udaipur was low (40.7 % DH). All of the test entries were 
on par with resistant check IS 2205 except SPH 1877. 
Across the locations, the mean shoot fly deadheart formation was 45.3 % DH with a range of 31.8 - 57.2 %. Two 
of the test entries viz., SPH 1838 and SPH 1807 were found to be on par with the resistant check IS 18551 
(Table 5.1). 
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4.20 eggs/5plants. Overall across the locations oviposition ranged from 2.7 to 8.9 eggs/5 plants. The lowest 
oviposition was recorded in IS 18551 (2.7 eggs/ 5 plants). Three of the test genotypes were on par with IS 18551 
(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 Coimbatore, HIsar, Ludhiana and Surat.  
The borer infestation was negligible at Akola and Udaipur hence data from these centers was not considered. 
The mean infestation at Coimbatore was 36.9 %DH followed by Surat (25.3 % DH), HIsar (25.1 % DH), while it 
was low at Ludhiana (5.9% DH). The data from Hisar and Ludhiana registered high CV%.  
At Coimbatore the entries SPH 1838 and SPH 1877 were on par with IS 2205(RC). At Hisar most of the test 
entries (SPH 1807 SPH 1838 SPH 1840 SPH 1876 SPH 1877 SPH 1878 SPH 1879 SPH 1880 SPH 1881 SPV 
2492 and SSG 59-3) were on par with IS 2205) (RC). The entries SPH 1877, SPV 2492 and Local check were 
on par with IS 2205(RC). Across the locations, deadhearts due to stem borer ranged from 11.08 – 35.63 % with 
an average of 23.4 % DH.  The entries SPH 1838, SPH 1807, SPH 1877, SSG 59-3 and, SPH 1880 were on par 
with IS 2205(RC) (Table 5.2). 
The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Ludhiana, Surat and 
Udaipur. The mean leaf injury due to borer was maximum at Coimbatore (3.93) followed by Surat (2.87), Akola 
(1.58), Surat (2.96), Ludhiana (1.43) and Udaipur (1.41).  The damage rating at Akola and Udaipur recorded high 
CV (>25.0%). Across locations the damage rating ranged from 1.40 – 4.07, the mean injury rating being 2.23. 
The entries SPH 1838, SPH 1840, SPH 1877, SPH 1878 and SPV 2492 were on par with IS 2205(RC) (Table 
5.2).  
The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Hisar, Ludhiana and 
Surat. The stem tunneling at Coimbatore was 39.2%, Surat (20.9%), Hisar (18.3%) and least at Ludhiana 
(2.60%). Across the locations damage in genotypes ranged from 9.3 – 29.6 % the average damage was 20.3%. 
The entries SPH 1838, Local check, SPH 1877, SPH 1807, SSG 59-3 and SPH 1840 were comparable 
statistically to resistant check and recorded low damage (Table 5.2). 
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 vigour:  The data was recorded at Akola, Coimbatore, Ludhiana, Surat and Udaipur. (Table 5.3). 
Across the locations the mean score ranged from 1.47 – 3.73. Entries IS 18551 and IS 2205 recorded lowest 
scores (1.47, 1.73) respectively, while the entries Swarna (3.73) recorded highest scores indicating susceptibility 
to shoot fly. 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 1.67 with an average of 1.17 (Table 5.3). There was 
no significant difference among genotypes in their reaction to mite damage. 
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Ludhiana, Surat and Udaipur. Across 
the locations the data was significant at 5% level. Overall, the trial mean was 76.5 days with a range of 67.8 -
81.2 days. The entry SPH 1838 was earliest while SPV 2492 flowered late (74.0 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, Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was 
significant and ranged from 14.6 – 41.6 plants plot -1 with an average of 31.4 plants plot -1 (Table 5.4) indicating 
optimum plant stand. 
Plant height (cm): The data on plant height was recorded at Coimbatore and Ludhiana. The entry SSG 59-3 
(266.73 cm was tallest while IS 18551 was shortest (185.2 cm) (Table 5.3). 
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Grain yield/5 plants: The data on grain yield without plant protection was recorded at Surat and Udaipur. The 
highest grain yield was recorded in Local check (239.1 g/5P) (Table 5.3). 
 
Trial 6: Advance Varietal and Hybrid Trial (AVHT-SC) (Locations: 9) 

Total entries   : 17 
Experimental hybrids : 01 
Experimental varieties : 08 
Commercial checks : 03 (CSH 13, CSV 30F, CSV21F) 
Local check  : 01 (Akola-Improved Ramkel; Coimbatore-CSV33MF(SPV2242); Hisar- 

HC 136; Ludhiana- SL 44;  Surat- GFS-5; Udaipur- PC 1080) 
Resistant checks  : 02 (IS 18551, IS 2205) 
Susceptible checks : 02 (DJ 6514, Swarna) 
Locations   : 06 (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur) 

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at six 
locations (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur). At Akola the mean infestation was recorded 
57.6 % DH). The test entries SPV 2388, SPV 2387 and SPV 2454 were statistically on par with resistant check 
IS 18551. At Coimbatore the infestation was (53.2% DH), none of the entries were statistically at par with 
resistant check IS 18551. At Hisar, overall infestation due to shoot fly was relatively low (31.8 % DH) and all test 
entries except SPV 2449 were comparable to resistant check. At Ludhiana, the infestation was low (37.0% DH), 
the test entries SPV 2444, SPV 2388, SPV 2387, SPV 2445, and SPV 2454 were on par with resistant IS 18551. 
At Surat, the mean infestation was moderate (49.5% DH), the entries SPV 2454 and SPV 2444 were on par with 
resistant check IS 2205. The shoot fly infestation was low at Udaipur (36.0 % DH). The entries SPV 2387 and 
SPV 2444 were on par with resistant check IS 18551 and commercial checks CSV 21F and CSV 30F.  
Across the locations, the mean shoot fly deadheart formation was 44.2 % with a range of 30.7 - 69.3 %. The test 
entries SPV 2444, SPV 2388, SPV 2387 and SPV 2454 were statistically on par with resistant check 18551, and 
with commercial checks CSV 21F, CSV 30F (Table 6.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Ludhiana and 
Udaipur. The CV % was high at Udaipur (>25%). Shoot fly oviposition was low at Ludhiana (3.88 eggs/ 
5plants).Overall across the locations oviposition ranges from 1.33 to 8.33 eggs/5 plants and overall mean was 
4.02 eggs/5 plants. The lowest oviposition was recorded in IS 2205 (1.33 eggs/ 5 plants). Almost all test entries 
were on par with resistant checks, however CV was very high (Table 1.1). 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in 
terms of visual damage rating (1-9 scale), deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The 
data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Hisar, Ludhiana and Surat. The 
borer infestation was severe at Coimbatore (40.2 % DH), while it was low at Ludhiana (7.5 % DH). The moderate 
borer infestation was recorded at Hisar (21.3% DH) and Surat (24.2% DH). The CV% was above 25% at 
Coimbatore, Hisar and Ludhiana, hence not considered. 
At Surat, none of the test entries were superior or on par with resistant checks IS 18551 and IS 2205. Across the 
locations, deadhearts due to stem borer ranged from 10.03 – 35.18 % with an average of 23.2 % DH. The test 
entries SPV 2444, SPV 2445, SPV 2387 and SPV 2388 were statistically on par with to resistant check (IS 
2205). However, the CV was high (Table 6.2). 
The data on injury rating (1-9) was recorded at five locations (Akola, Coimbatore, Ludhiana, Surat and Udaipur). 
The mean leaf injury due to borer was maximum at Coimbatore (5.18) followed by Surat (2.73) and Udaipur 
(2.73). The lowest was recorded at Ludhiana (1.59). 
The data on damage rating was not considered for Akola, Ludhiana and Udaipur due to high CV%. At 
Coimbatore the damage ranged was from 1.33 - 7.67 with the mean being 5.18. The test entries SPV 2387, SPV 
2444 and local check recorded low damage rating and were on par with resistant check IS 2205. At Surat injury 
rating ranged from 1.67 – 5.00 with mean of 2.73. The test entries SPV 2444 and SPV 2454 were on par with 
resistant check IS 2205 and check CSH 13. Across locations the overall mean was 2.56 with a range of1.33 to 4, 
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27. The test entries SPV 2387, SPV 2444 and SPV 2445 were on par with resistant check IS 2205 and 
commercial check CSV 30F (Table 6.2).   
The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Hisar, Ludhiana and 
Surat. The data recorded high CV (>25 %) at Coimbatore, Hisar and Ludhiana. At Surat, the range of stem 
tunneling damage was from 12.2 to 27.3% with mean of 21.0%. None of the entries were comparable to 
resistant check (IS 2205) except SPV 2454 and commercial check CSH 13. Across the locations the mean was 
20.5%, ranging from 8.7 % to 31.6%.  The entries SPV 2387 recorded lowest stem tunneling damage (13.5%). 
However the CV% was above 25%. (Table 6.2). 
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, Coimbatore, Ludhiana and Udaipur. Across the 
locations, the mean score ranged from 1.25 - 4.08 with mean score of 2.57. The entries IS 2205 and IS 18551 
recorded lowest score of 1.25 and 1.50 respectively, while Swarna (susceptible check) recorded highest 
glossiness 4.08 thus indicating susceptibility to shoot fly. Amongst test entries, SPV 2388 and commercial check 
CSV 21F recorded lowest glossiness (Table 6.5).  
Seedling vigour: The data was recorded at Akola, Coimbatore, Ludhiana and Udaipur. Across the locations the 
entries IS 18551 and IS 2205 recorded lowest score of 2.07 and 1.73, respectively,  while the entries Swarna, DJ 
6514 and CSH 30 recorded high scores indicating their susceptibility. None of the test entries were on par with 
resistant check, however, SPV 2387 recorded 2.33 vigour scoring (Table 6.5). 
Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola centre where the 
infestation was at low level. The mean midge damage rating was 1.36 and it ranged from 1.00 – 2.67 and CV 
was high. Amongst the test entries SPV SPH 1822, SPV 2387, SPV 2444, SPV 2445, SPV 2452 and SPV 2454 
recorded lowest damage rating (1.00) (Table. 6.3).  
Shoot bug (Perigrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged 
from 1.0 – 2.33 on 1 – 9 scale indicating low infestation. The mean shoot bug damage score was 1.25 (Table 
6.3). 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil Nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low at Surat. The damage ranged from 1.0 – 1.67 with an average of 1.16. However the CV% was 
above 25% (Table 6.3). 
Plant height (cm): The data on plant height was recorded at Akola, Coimbatore and Ludhiana. Overall, the 
entry SPV 2388 was tallest (282.4 cm) while IS 18551 recorded was shortest length (187.1 cm). The overall 
mean plat height was 235.1 cm (Table 6.3). 
Grain yield /plot (1.8 m2): The data on grain yield under un protected condition was recorded at Surat and 
Udaipur. Overall, the highest grain yield was recorded in Swarna (377.4 g/plot), followed by SPV 2316 (254.0 
g/plot) and SPV 2452 (203.3 g/plot). The lowest grain yield was recorded in SPV 2388 (92.2 g) followed by SPV 
2445 (96.8 g) (Table 6.3). 
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Ludhiana, Surat and Udaipur. Across 
the locations the data was significant at 5% level. Overall, the trial mean was 68.8 days with a range of 62.0 to 
74.0 days. The entry SPH 1822 was recorded earliest to flower (62.0 days) while SPV 2387 flowered late (74.0 
days) (Table 6.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at 
Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was 
significant and ranged from 27.9 to 35.7 plants plot -1 with an average of 31.5 plants plot -1 indicating optimum 
plant stand (Table 6.4). 
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Trial 7: Initial Varietal and Hybrid Trial (IVHT-SC) (Locations: 6) 
Total entries    : 24 
Experimental hybrids : 02 
Experimental varieties : 13 
Commercial checks : 04 (CSH 13, CSV 30F, CSV 32F, 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) 

 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded peak stage at six 
locations (Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur). At Akola centre, the damage ranged from 
34.1 to 80.7 averaging 56.9% DH. The test entries SPV 2513, SPV 2521, and SPV 2522 recorded relatively low 
damage and were statistically on par with resistant check IS 18551 (34.7% DH). The highest damage was 
recorded in susceptible check DJ 6514 (80.7% DH). The Coimbatore centre recorded mean deadhearts 52.1% 
with a range from 32.0 to 79.4% DH. The test entries SPV 2511, SPV 2513, SPV 2519, SPV 2520, SPV 2521 
SPV 2522 and  SPV 2523 recorded relatively low damage and were statistically on par with resistant check IS 
18551 (34.3% DH). The overall mean at Hisar centre was 35.3% DH with range from 20.7 to 63.7% DH. The 
entries SPH 1890, SPH 1891, SPV 2511, SPV 2513, SPV 2520, SPV 2521 and SPV 2522 recorded relatively 
lower damage and were on par with resistant check IS 18551 (23.2%DH). At Ludhiana, across the genotypes 
the range of DH% due to shoot fly was from 23.6 to 62.4% DH with an average of 40.0% DH. The entries SPV 
2511, SPV 2513, SPV 2521 and SPV 2522 recorded relatively lower damage and statistically on par with 
resistant check IS 18551 (23.6%DH). At Surat the damage ranged from 31.2 to 73.1% DH with an average of 
52.0% DH. The entries SPV 2522 and SPV 2523 recorded low damage and were on par with resistant check IS 
18551 (31.2% DH). The mean shoot fly damage was recorded 42 4% at Udaipur with a range from 27.7 to 
71.7% DH. The data were statistically significant at 5% level. The entries SPV 2511, SPV 2513, SPV 2514, SPV 
2515, SPV 2516, SPV 2522 and SPV 2523 were on par with resistant check IS 18551 (27.7% DH) (Table 7.1). 
Across the genotypes and locations, the overall mean of shoot fly damage was 46.4% with a range from 29.1 to 
70.4% DH. The data was statistically significant at 5% level. Only one entry SPV 2522 recorded low damage 
(34.8% DH) and was on par with resistant check (IS 18551) that recorded 29.1 % deadhearts due to shoot fly 
(Table 7.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at two locations 
viz., Ludhiana and Udaipur. The CV % was high at both the locations (>25%). Across the locations and 
genotypes, the oviposition ranged from 2.00 to 6.00 eggs/5 plants with overall mean was 3.16 eggs/5 plants. The 
lowest oviposition was recorded in IS 18551 (2.00 eggs/ 5 plants), followed by SPV 2518 (2.17eggs/5 plants). 
Almost all test entries were on par with resistant checks IS 18551 (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 spotted stem borer infestation was assessed in terms of leaf injury rating (1-9) at 30 DAE and recorded 
at Coimbatore, Ludhiana, Surat and Udaipur. The data on leaf injury rating at Ludhiana and Udaipur had high 
CV% (<25%). At Coimbatore, the overall mean was 5.44 being range from 1.33 to 7.67 in the scale of 1-9. The 
entries SPH 1890, SPV 2513, SPV 25121 and SPV 2522 recorded lowest leaf injury (<4.65) and were on par 
with resistant check IS 2205 (2.00). Whereas at Surat the range was from 2.00 to 4.67 with an average of 1.53. 
Almost all test entries were on par with resistant check IS 2205 (2.00). Across locations the leaf injury was low 
the range was 1.42- 4.67 with average of 2.94. However, the CV value was high (>25%).The lowest leaf injury 
was recorded in SPV 2513 (2.17), followed by SPV 2522 (2.21) (Table 7.2). 
The data on stem tunneling (%) due to stem borer was recorded at Coimbatore, Hisar, Ludhiana and Surat. The 
CV% was very high (>25%) Coimbatore, Hisar and Ludhiana. At Surat the damage ranged was from 12.9 – 26.0 
%, the mean being 20.4 %. The entries SPV 2522 and SPV 2523 recorded lower damage and were on par with 
resistant check IS 2205 (12.9%). Across the genotypes and locations the mean ranged from 8.59 to 26.98 with 
an average of 19.4. The CV value was high (>25%). SPV 2522 recorded lowest tunnel damage (13.39%) 
followed by SPV 2513 (13.51%). The resistant check IS 2205 recorded 9.00% (Table 7.2). 
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The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Hisar, Ludhiana and Surat. 
The borer infestation was severe at Coimbatore (40.9 % DH), while it was low at Ludhiana (9.8 % DH). The 
moderate borer infestation was recorded at Hisar (23.8% DH) and Surat (23.9% DH). The CV% was above 25% 
at Coimbatore, Hisar and Ludhiana. At Surat, none of the test entries were superior or on par with resistant 
checks IS 2205. Across the locations, deadhearts due to stem borer ranged from 9.7 to 36.7 % with an average 
of 24.6 % DH. The test entries SPV 2513 and SPV 2522 were statistically on par with to resistant check (IS 
2205). However the CV was >25% (Table 7.2). 
Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the 
scale of 1-9 at 75 DAE at Surat only.. The data from Surat had high CV% (<25%). The damage was very low 
ranging from 1.00 to 2.00 with an average of 1.24.  The data was statistically significant at 0.05 and almost all 
entries were recorded on par with resistant check IS 2205 (1.67) and susceptible check IS 2205 recorded 1.67 
(Table 7.3). 
Plant height (cm): The data on plant height was recorded at Coimbatore and Ludhiana. Across the locations, 
the plant height ranged from 183.83 to 268.67 with an average of 229.03 cm. The entry SPV 2520 was tallest 
(268.67 cm) while Swarna (the susceptible check) recorded shortest height (183.83 cm) (Table 7.3). 
Grain yield /plot (1.8 m2): The data on grain yield under un protected condition was recorded at Surat and 
Udaipur. Overall, the highest grain yield was recorded in SPV 2519 (244.47 g/plot), followed by SPV 2517 
(242.77 g/plot) and SPV 2515 (233.48 g/plot). The lowest grain yield was recorded in DJ 6514 (138.42 g/plot) 
followed by CSV 21F (143.07 g/plot) (Table 7.3). 
Days to 50 % flowering: The data on days to 50% flowering were recorded at Akola, Ludhiana, Surat and 
Udaipur. Overall range was from 73.42 to 84.58 days with an average of 78.05 days. The entries SPH 1891 
recorded shortest days to flowering (73.42 days), whereas, SPV 2516 recorded longest days to flower (84.58 
days) (Table 7.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at six 
locations viz., Akola, Coimbatore, Hisar, Ludhiana, Surat and Udaipur. Across the genotypes and locations, the 
data on plant stand was ranged from 24.72 to 35.56 plants plot -1 with an average of 31.15 plant plot -1

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

 . The 
entry SPV 2522 recorded highest plant populations (35.56 plants), whereas the entry SPV 2518 recorded lowest 
plant stand per plot (24.72 plants) (Table 7.4). 
   

Trial 8: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 9) 
Total entries    : 25 
Experimental hybrids : 07 
Experimental varieties : 11 
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) 

 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak period in 
nine centers viz., Akola, Coimbatore, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. The data at all 
centers were significant and had low CV%. At Akola, the damage ranged from 38.5% to 78.0 % with an average 
of 61.7%. The entries SPH 1895, SPV 2462, SPV 2530 and SPV 2531 were on par with resistant check IS 
18551 (38.5%). The Coimbatore centre recorded mean damage of 55.3% with a range from 31.2% to 76.5% DH. 
The entries which recorded relatively lower damage and on par with resistant check (IS 18551) were SPH 1895, 
SPV 2458, SPV 2527 and SPV 2530. The resistant check recorded 33.5% DH. At Hisar, the range was from 
525.1% to 61.6% DH with an average of 41.0% DH. The entries SPH 1825, SPH 1895, SPH 1892, SPV 2462, 
SPV 2524, SPV 2526, SPV 2530 and SPV 2531 were on par with resistant check IS 18551 (26.9%). At Indore, 
the mean range from 19.6% to 55.4% with an average of 38.4%. The entries SPH 1825, SPH 1895, SPV 2324, 
SPV 2458, SPV 2462, SPV 2425, SPV 2530 and SPV 2531 were on par with resistant check IS 18551 (21.7%). 
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The data on shoot fly deadhearts at Ludhiana ranged from 26.5% to 63.8% with an average of 38.6%..The 
entries SPH 1798, SPH 1895, SPV 2458, SPV 2462, SPV 2524, SPV 2525, SPV 2526, SPV 2527, SPV 2528, 
SPV 2529, SPV 2530 and SPV 2531 were on par with resistant check IS 18551 (29.3% DH). At Palem, the 
mean was 56.2% with a range from 34.4% to 85.4% DH. The entries SPH 1895, SPV 2324, SPV 2458, SPV 
2462, SPV 2525, SPV 2527, SPV 2528, SPV 2529, SPV 2530 and SPV 2531 were on par with resistant check 
IS 18551 (34.4% DH). At Rahuri, the range was from 42.0% to 86.9% with an average of 71.9%. Only one entry 
SPH 1895 recorded lowest damage (45.8% DH) and was on par with resistant check IS 18551 (42.0% DH). At 
Surat, the deadheart range was from 21.0 to 73.1% with an average of 46.7%. The entries SPH 1825, SPH 
1895, SPV 2527 and SPV 2528 were on par with resistant check IS 18551 (33.8% DH). The Udaipur center 
recorded DH from 21.2% to 69.2% with an average of 38.0%. Almost all test entries recorded damage on par 
with resistant check except SPV 2526. The resistant check recorded 29.1% DH (Table 8.1). 
Across the locations and genotypes, the shoot fly damage ranged from 32.1 - 70.0% with an average of 49.8%. 
The data was highly significant at 5%. Only one entry SPH 1895 recorded comparable damage (35.7%) with 
resistant check IS 18551 (32.1%)). Overall susceptible checks DJ 6514 and Swarna recorded highest 
deadhearts % viz., 69.5 and 70.0% respectively (Table 8.1).   
Oviposition preference: The data on eggs per five plants (no) laid due to shoot fly was recorded at four 
locations viz., Indore, Ludhiana, Palem and Rahuri. The data on eggs from all centers had high CV (<25%) 
except Rahuri. The data was significant at 5% level at Rahuri center only. At Rahuri, the mean eggs laid ranged 
from 2.33 to 10.67 with an average of 4.80 eggs/5plants.The data in entries SPH 1825, SPV 2530 and SPV 
2531 were on par with resistant check IS 18551 (2.33eggs/5plants). Across the locations and genotypes, the 
oviposition ranged from 2.38 to 6.92 eggs/5 plants with overall mean of 3.80 eggs/5 plants. Almost all test entries 
except SPH 1858 and SPV 2524 were on par with resistant checks IS 18551. The resistant check recorded 2.38 
eggs/5plants (Table 8.1) 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in 
terms of leaf injury rating (1-9) at 30 DAE, deadhearts (%) at 45 DAE and stem tunneling (%) at harvest. The 
data on injury rating (1-9) was recorded at seven centers viz., Akola, Coimbatore, Indore, Ludhiana, Palem, 
Surat and Udaipur. The data had high CV% except in Palem and Surat. Across the locations and genotypes, the 
range was from 1.40 to 4.33 with an average of 2.85. The entries SPH 1895 and SPV 2458 were on par with 
resistant check IS 2205 (1.40 eggs/5plants). The data indicates that the range is very narrow and CV % was 
high (Table 8.2).  
The data on deadhearts at 45 DAE was recorded in six centers viz., Coimbatore, Hisar, Indore, Ludhiana, Palem 
and Surat. The data at Hisar, Indore and Ludhiana had high CV%. The borer infestation was severe at 
Coimbatore (44.5 % DH), while it was low at Ludhiana (8.9 % DH). The moderate borer infestation was recorded 
at Hisar (23.5% DH), Indore (27.9%), Palem (24.5%) and Surat (24.6% DH). At Coimbatore, the range was from 
14.3 to 68.3% DH with an average of 44.5%. The entry SPV 2458 recorded lowest deadhearts and was on par 
with IS 2205 (14.3%). At Palem, the borer damage ranged was from 9.1 to 40.0% with an average of 24.6%. The 
entries SPH 1895, SPV 2524 and SPV 2529 recorded relatively lower damage and were on par with resistant 
check IS 2205 (14.6%). At Surat, none of the test entries except SPH 1895 were at par with resistant checks IS 
2205. The check recorded 14.7% dead hearts due to stem borer (Table 8.2 ).  
Across the genotypes and locations, deadhearts due to stem borer ranged from 13.3 to 40.5 % with an average 
of 25.6 % DH. The test entries SPH 1895 and SPV 2458 were statistically on par with resistant check (IS 2205). 
The resistant check recorded 13.3 % deadhearts due to stem borer (Table 8.2). 
The data on stem tunneling damage due to stem borer was recorded at harvest in five locations viz., 
Coimbatore, Hisar, Indore, Ludhiana and Surat. The CV% value was high at Hisar, Indore and Ludhiana. At 
Coimbatore, the damage range was 9.4% to 60.0% with an average of 41.3%. The entries SPH 1895 and SPV 
2458 were on par with resistant check IS 2205 (12.9%). At Surat, the mean range was from 12.9% to 26.0% with 
an average of 20.1%. The entries SPH 1895, SPV 2462, SPV 2424, SPV 2527 and SPV 2528 recorded 
relatively lower tunneling damage % and were on par with resistant check IS 2205 (12.9%). Across the 
genotypes and locations the range was from 18.5% to 26.5% with an average of 19.6%. The test entries that 
recorded lower stem tunneling (%) are SPH 1895 and SPV 2458. These test entries were on par with the 
resistant check IS 2205 which recorded 9.3% stem tunneling due to stem borer (Table 8.3). 
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Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola centre where the 
infestation was at low level. The mean midge damage rating was from 1.0 to 2.3 with an average of 1.2. Almost 
all test entries except SPH 1825 and SPV 2324 recorded 1.0 damage rating and found on par with resistant 
check DJ 6514 (Table. 8.3).  
Head bug (Calocoris angustatus): The data on head bug damage rating (1-9 scale) was recorded at Palem 
centre where the infestation was at low to moderate level. The mean head bug damage rating was from 2.67 to 
4.00 with an average of 3.41. Amongst the test entries SPH 1892, SPV 2324, SPV 2462, SPV 2529 and SPV 
2531 recorded lowest damage due to head bug (<3.00) (Table. 8.3).  
Shoot bug (Perigrinus maidis): The data on damage rating (1-9) due to shoot bug was recorded at Akola. The 
damage ranged from 1.0 – 1.67 with an average of 1.21 in the scale of 1-9 indicating very low infestation. Almost 
all entries except SPH 1798, SPH 1894, SPH 1895 and SPV 2525 recorded 1.0 damage rating (Table 8.3). 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat 
and Tamil Nadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and the 
incidence was low.. The damage rating ranged from 1.0-2.00 with an average of 1.16. Almost all test entries 
recorded 1.00 damage due to mite except in entries SPH 1893, SPH 1894, SPV 2458 and SPV 2462 (Table 
8.3). 
Morpho-physiological traits:  
The morpho-physiolgical traits such as seedling vigor and leaf glossiness were recorded at 12 days after 
emergence of seedlings. Leaf glossiness was scored on a 1 to 5 scale, where 1 = most glossy and 5 = non-
glossy and while 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 seven centers: Akola, Coimbatore, Indore, Ludhiana, Palem, 
Rahuri and Udaipur. Across the locations, the mean score ranged from 1.57 - 3.81 with mean score of 2.82. The 
entries IS 2205 and IS 18551 recorded lowest score of 2.00 and 1.57 respectively, while Swarna (susceptible 
check) recorded highest glossiness 3.81 thus indicating susceptibility to shoot fly. Almost all test entries were on 
par with resistant check IS 18551. Amongst test entries, SPV 2530 and commercial check CSV 19SS recorded 
lowest glossiness (Table 8.4).  
Seedling vigour: The data was recorded at eight centers: Akola, Coimbatore, Indore, Ludhiana, Palem, Rahuri, 
Surat and Udaipur. Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.50 and 
1.56, respectively,  while the entries Swarna and DJ 6514 recorded highest scores indicating their susceptibility 
to the shoot fly. None of the test entries were on par with resistant check, however, SPV 2530 recorded 2.25 
vigour scoring (Table 8.4). 
Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at seven 
locations viz., Akola, Coimbatore, Hisar, Ludhiana, Palem, Rahuri and Surat. Across the genotypes and 
locations, the data on plant stand was ranged from 16.5 to 25.4 plants plot -1 with an average of 22.3 plants plot -
1. The entry SPV 2525 recorded highest plant populations (25.4 plants), whereas the entry SPV 2526 recorded 
lowest plant stand per plot (16.5 plants) amongst the test entries (Table 8.5). 
Grain yield & its components: Grain yield in grams per five plants was assessed at Indore and Surat. Overall, 
the data on grain yield was ranged from 38.5 to 142.3 g plants -5 and the mean grain yield was 97.0 g plants-5. 
The data was not significant at 5% level. The highest grain yield was obtained in SPH 1825 (142.3 g), followed 
by SPV 2531 (134.4g), CSV 24 SS (134.3g) and CSH 22SS (134.2 g). The lowest grain yield was recorded in 
SPV 1798 (38.5 g plants -5 ) (Table 8.5). 
Days to 50 % flowering: The data on days to 50% flowering were recorded at Akola, Indore, Ludhiana, Palem, 
Rahuri and Surat. Overall the range was from 75.2 to 91.1 with an average of 82.9 days. The test entries that 
recorded earliest flowering was SPH 1895 (75.2 days) and most late flowering was noticed in SPH 1798 (91.1 
days). (Table 8.6). 
Plant height (cm): The data on plant height was recorded at Coimbatore, Indore, Ludhiana and Udaipur. Across 
the genotypes and locations, the plant height ranged from 155.1 to 209.8 with an average of 183.3 cm. The entry 
SPH 1894 was highest length (183.3 cm) while Swarna (the susceptible check) recorded shortest height (155.1 
cm) (Table 8.6). 
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Trial 9: High Biomass Sorghums (HBM) (Locations: 9) 
Total entries: 12 
Experimental Hybrid: 1 
Experimental varieties: 5 
Commercial checks: 02 (CSH 13, CSH 22SS) 
Resistant checks: 02 (IS 18551, IS 2205) 
Susceptible check: 02 (DJ 6514, Swarna) 
Locations:  09 (Akola, Coimbatore, Hisar, Ludhiana, Indore, Palem, Rahuri, Surat and Udaipur) 

  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine 
locations (Akola, Coimbatore, Hisar, Ludhiana, Indore, Palem, Rahuri, Surat and Udaipur). At Akola the mean 
infestation was 57.7 % DH, the entries SPV 2532, SPV 2533 and SPH 1798 were statistically on par with 
resistant check IS 18551.  At Coimbatore the infestation was 57.5 % DH, the entries SPV 2534, SPV 2532 and 
SPV was statistically on par with resistant check IS 18551. At Hisar, mean infestation was 38.3 % DH. The 
entries SPV 2533, SPV 2532, SPH 1798 and SPV 2531 were on par with resistant check and commercial 
checks (CSH 22SS). At Indore the mean infestation was low (35.0 % DH). The entries SPV 2532, SPV 2533, 
SPV 2434, SPV 2535 and SPV 2531 were on par with resistant check and commercial check (CSH 22SS). 
Shoot fly infestation was high at Palem (59.0 % DH), the entries SPV 2534, SPV 2533, and SPV 2532 were on 
par with resistant check IS 18551.  At Rahuri, the shoot fly infestation was high (57.5 % DH). None of the entries 
were comparable with resistant check (IS 18551). At Surat, the shoot fly infestation was high (55.1% DH), the 
entry SPV 2532 and SPV 2535 were on par with resistant check (IS 18551). The shoot fly infestation was 40.3% 
DH at Udaipur. The entries SPV 2332, SPV 2533, SPH 1798, SPV 2534 and SPV 2531 were on par with 
resistant check (IS 18551).  Across the locations, the mean shoot fly deadheart formation was 52.4 % DH with a 
range of 33.8 – 73.7 % DH. None of the test entries were significantly superior to the resistant check IS 18551 
(Table 9.1). 
Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Indore, Palem, 
Parbhani, Rahuri and Udaipur. Except at Rahuri all centers recorded high CV %. Shoot fly oviposition was heavy 
at Palem (6.09 eggs/ 5plants), followed by Rahuri (4.00 eggs/ 5 plants), Udaipur (2.83 eggs/ 5 plants) and Indore 
(2.33 eggs/ 5 plants). None of the entries were comparable to resistant check (IS 18551). (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 Coimbatore, Hisar, Indore, Palem and 
Surat.  The borer infestation was negligible at Akola, Ludhiana hence data was not considered. The infestation 
was severe at Coimbatore (44.1 % DH) followed by Indore (29.3 % DH), Surat (27.5 % DH), Paler (23.1 % DH), 
and Hisar (21.3 % DH), and it was lowest at Indore (35.0% DH). The data from Hisar and Palem registered high 
CV% hence was not considered for all India mean.  
At Coimbatore SPV 2533 and SPV 2534 were on par with resistant check. The entries SPV 2533, SPV 2532, 
SPH 1798, SPV 2531 and SPV 2535 were on par with IS 2205 (RC) at Hisar. At Indore SPV 2532 was on par 
with IS 2205 (RC). At Palem SPV 2534, SPV 2531, SPV 2533, SPV 2535, SPH 1798, SPV 2532 were on par 
with IS 2205 (RC).   Across the locations, deadhearts  due to stem borer ranged from 20.33 – 47.8 % with an 
average of 33.6 % DH and the test entries SPV 2533, SPV2532 and SPV 2534 were statistically on par with to 
resistant check (IS 2205) (Table 9.2).  The data on injury rating (1-9) was recorded at four locations viz., Akola, 
Coimbatore, Indore, Ludhiana, Palem, and Surat. The mean leaf injury due to borer was maximum at 
Coimbatore (6.61) followed by Palem (3.14), Surat (2.92) and lowest at Ludhiana (1.17).  Across locations the 
entries SPV 2533, SPV 2531, SPH 1798 and SPV 2534 were on par with resistant check (IS 2205) (Table 9.2).   
The data on stem tunneling (%) due to borer was recorded during harvest at Coimbatore, Hisser, Indore and 
Surat. The data recorded high CV (>25 %) at Coimbatore, Indore and Surat. Across the locations the entries 
SPV  2533, SPV  2532, SPH 1798, SPV  2535 & SPV 2534 was on par with resistant check IS 2205 (Table 9.3). 
Midge (Stenodiplosis sorghicola Coq): The data on midge damage was recorded at Akola and Coimbatore. At 
Coimbatore the mean midge damage rating was high (4.36) and it ranged from 1.3 – 7.7. At Akola the damage 
ranged from 1.0 – 2.0. The data across locations was not significant, the damage rating ranged from 1.2 – 4.8 
the mean being 2.93. None of the entries recorded midge damage on par with DJ 6514 (RC) (Table. 9.3).  
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Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem. The damage ranged 
from 2.7 – 3.7 on 1 – 9 scale indicating low infestation. The mean head bud damage score was 3.03 (Table 9.3). 
None of the entries recorded damage less than 2.0 score (Table. 9.3).  
Shoot bug (Peregrinus maidis):  The infestation was low at Akola ranging from 1.0 – 1.7, the mean being 1.31. 
The entries IS 18551 and IS 2205 recorded high shoot bug damage (1.7) (Table. 9.3).  
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Indore, Ludhiana, Palem, Parbhani, 
and Surat. Overall, the trial mean was 83.1 days with a range of 77.7 to 91.8 days. The entry Swarna was 
earliest to flower (77.7 days) while SPV 2532 flowered late (91.8 days) (Table 9.4). 
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, Surat and Udaipur. Across the locations, the data on plant 
stand ranged from 19.1 – 28.4 plants plot -1 with an average of 23.6 plants plot -1

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

 (Table 9.4) indicating optimum 
plant stand. 
 

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. 
 
Trial 10: Evaluation of AICSIP lines for shoot pest resistance (AICSIP-SPN) (Locations: 11) 

Total entries   : 23 
Varieties    : 15 
Improved lines for resistance : 04 (CSV 33 MF, ICSV-1, ICSV 700, ICSV 93046) 
Resistant checks   : 02 (IS 18551, IS 2205) 
Susceptible check  : 02 (DJ 6514, Swarna) 
Locations   :  11 (Akola, Coimbatore, Dharwad, Hisar, Ludhiana, Indore, 

Palem, Parbhani, Rahuri, Surat and Udaipur) 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at 
eleven locations (Akola, Coimbatore, Dharwad, Hisar, Ludhiana, Indore, Palem, Parbhani, Rahuri, Surat and 
Udaipur).  The mean infestation (deadhearts % at Peak stage)  in trial at Akola  was 50.3 %;  Coimbatore- 45.3 
%; Dharwad- 70.4 %; Hisar-64.7 %; Indore- 27.9 %; Ludhiana-42.0 %; Palem- 56.0 %; Parbhani- 38.5 %; 
Rahuri- 67.4 %; Surat- 46.9 % and Udaipur- 32.5 %. The data from Coimbatore, Parbhani and Udaipur recorded 
high CV (>25%) hence was not considered for all India mean. 
 
At Akola the entries SPV 2385, BNV 349, SF-1-195, SPV 2437, SPV 2398, SH 1532, SPV 2296, SH 1507-2, 
SPV 2383, SF-II-28, SF-I-1, S 652 and SPV 2438) were statistically on par with the resistant check IS 18551 and 
improved lines (ICSV 93046, ICSV 700).  At Dharwad, BNV 364, CSV 33 MF were statistically on par with 
resistant check IS 18551. The lines CSV 33 MF, SH 1532 and BNV 364 were on par with to IS 18551 (RC) at 
Hisar. The infestation was low at Indore and all the test entries, except susceptible check (Swarna, DJ 6514) 
were on par with resistant check (IS 18551). At Ludhiana the infestation was moderate  and the entries SPV 
2296, SPV 2317, SPV 2383, SPV 2385, SPV 2398 SF-I-195, SF-II-28, SF-I-1, SH 1532,SH 1507-2, S 652, BNV 
349 and BNV 364 were on par with IS 18551 (RC) and improved lines (CSV 33 MF, ICSV-1, ICSV 700 and ICSV  
93046. Shoot fly infestation was moderate at Palem, the entries SPV 2296, BNV 349, SH 1507-2 and S-652 
were on par with IS 18551 (RC). The shoot fly infestation was high at Rahuri (67.4 % DH), the entries ICSV 
93046, SPV 2383, ICSV 700, BNV 364 and CSV 33 MF were on par with IS 18551 (RC). At Surat  the shoot 
infestation was moderate the entries SPV 2398, BNV 364, SPV 2296, SPV 2385, SPV 2383 SF-I-195, S 652, SH 
1507-2  and BNV 349 were on par with IS 18551(RC) and improved lines (CSV 33 MF, ICSV 700). 
  
Across the locations, the mean shoot fly deadheart formation was 49.3 % DH with a range of 34.9 - 72.6 %. The 
test entries CSV 33 MF was on par with IS 18551(RC), while the entries BNV 364, SPV 2383, SH 1532, SPV 
2385, ICSV 700, SPV 2296, ICSV-1were significantly superior to the improved line (CSV 33 MF) (Table 10.1). 
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Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad, Hisar, 
Ludhiana, Parbhani, Rahuri and Udaipur. The CV % was high at Ludhiana and Udaipur. Shoot fly oviposition 
was heavy at Dharwad and Hisar (9.8 eggs/ 5plants), followed by Parbhani (8.0 eggs/ 5 plants), Udaipur (5.7 
eggs/ 5 plants), Ludhiana (5.0 eggs/5 plants) and Rahuri was (4.0 eggs/5plants).  Overall across the locations 
oviposition ranged from 6.2 - 8.5 eggs/5 plants. The lowest oviposition was recorded in SH 1532, SPV 2383, SF-
I-1 and SPV 2437). None of the test genotypes were on par with resistant check (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) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.  
The data on deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Indore, Palem, Parbhani and 
Surat.  The infestation was severe at Coimbatore (38.9 % DH), while it was high at Indore (27.1 % DH) Surat 
(24.5% DH) and Palem (18.5% DH).  At Ludhiana (9.5 % DH) and Parbhani (8.5% DH) infestation was low. The 
CV % was high the centers. Across the locations, deadhearts  due to stem borer ranged from 11.8 – 32.1 % with 
an average of 21.2 % DH and none of the test entries were statistically on par with to resistant check (IS 2205), 
However the lines SPV 2296, BNV 349, SPV 2398, SF-II-28 and  SPV 2438 recorded lower damage (Table 
10.2). 
  
The data on injury rating (1-9) was recorded at four locations viz., Akola, Coimbatore, Indore, Ludhiana, Palem, 
Parbhani and Surat. The mean leaf injury due to borer was maximum at Coimbatore (5.1) followed by Surat (2.9) 
Palem (2.4) and lowest at Parbhani (1.1). The data from Akola, Coimbatore, Indore, Palem and Surat recorded 
high CV (>25.0%). Across the locations the entries SPV 2296, SPV 2438, SF-II-28, recorded leaf injury rating 
less than 2.0 which was comparable to resistant check (IS 2205) (Table 10.2).   
The data on stem tunneling (%) due to borer was recorded during harvest at Ludhiana, Parbhani and Surat. The 
data recorded high CV (>25 %). Across the locations there was no difference between the entries. However, 
CSV 33 MF, SH 1532 and BNV 349 recorded low stem tunneling (Table 10.2). 
 
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, Coimbatore, Ludhiana, Palem, Parbhani, Rahuri and 
Udaipur. Across the locations the mean score ranged from 1.24 – 4.19 with mean score of 2.36. Entries IS 
18551 and IS 2205 recorded lowest score of (1.24, 1.33), respectively, while the entries Swarna recorded 
highest scores indicating susceptibility to shoot fly. None of the entries were on par with IS 18551 (RC) (Table 
10.3).  
 
Seedling vigour:  The data was recorded at Akola, Coimbatore, Ludhiana, Palem, Parbhani, Rahuri and 
Udaipur. Across the locations the entries IS 18551 and IS 2205 recorded lowest score of 1.19 and 1.86, 
respectively, while the entries Swarna, DJ 6514 recorded high scores indicating their susceptibility (Table 10.3). 
All 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 1.26 and it ranged from 1.0 – 1.67 and CV was high. The entry SPH 
1817 recorded < 2.0 damage score (Table. 10.4).  
  
Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem. The damage ranged 
from 2.0 – 3.67 on 1 – 9 scale indicating low infestation. The mean head bud damage score was 3.0 (Table 
10.4). The entry S – 652 recorded lower damage score (2.0). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Akola, Ludhiana, Palem, Parbhani, Rahuri 
and Surat. Across the locations the data was significant at 5% level. Overall, the trial mean was 78.6 days with a 
range of 76.4 to 81.8 days. The entry SPV 2385 was earliest to flower (76.4 days) while SH-1532 flowered late 
(81.8 days) (Table 10.4). 
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Plant height (cm): The data on plant height was recorded at Coimbatore, Ludhiana and Parbhani. The entry 
SF-I-195 was tallest (382.9 cm) while SPV 2317 was shortest (151.6 cm) (Table 10.5). 
 
Grain yield /plot (1.8 m2): The data on grain yield without plant protection was recorded at Dharwad, Hisar, 
Surat and Udaipur. The highest grain yield was recorded in DJ 6514 (149.5 g/plot), ICSV 700 (138.4 g/plot) 
followed by SPV 2437 (123.8 g) (Table 10.4). 
 
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, Hisar, Ludhiana, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the 
locations, the data on plant stand was significant and ranged from 20.8 to 29.6 plants plot -1 with an average of 
25.2 plants plot -1

VI. Pest management methods in sorghum 

 indicating optimum plant stand (Table 10.5). 
 

 
Trial 11. Testing of Insecticides s seed treatment 
There is a need to evaluate newer molecules for cost effective seed treatment alternatives. A multilocation trial 
was formulated, the details re as follows: 
Variety used : CSV 15 
Replications : 03 
Plot size  : 5.4 m

T1 

2 
Locations : 11 (Akola, Coimbatore, Dharwad, Hisar, Ludhiana, Indore, Palem, Parbhani, Rahuri, Surat  
   and Udaipur) 
 
The insecticide treated seeds were sown and crop was grown with standard package of practice too access the 
efficacy of insecticides as seed dressers. The treatments were 
 

Chlorpyriphos 20EC @ 10 ml /kg seed 
T2 Quinolphos25EC @ 10 ml /kg seed 
T3 Imidachloprid 70WS @ 3 ml /kg seed 
T4 Fipronil 5SC @ 5 ml /kg seed 
T5 Acetamaprid 20%SP @ 5 ml /kg seed 
T6 Chlorantraniliprole 18.5 SC @ 1 ml /kg seed 
T7 Thiamethoxam 30FS@ 10 ml /kg seed 
T8 Soil application of Carbofuran 3G @20 kg/ha. 
T9 Control 

 
Shoot fly deadhearts: At 21 DAS, the analyzed data (table 11.1) indicates that the soil application of carbofuran 
(16.0%) was very effective in reducing the shoot fly incidence which is on par with seed treatment of imidacloprid 
(18.4) and thiamethoxam (19.3).  Other seed treatments though were significantly superior than untreated 
control the damage ranged from 21.8% in Acetamiprid to 26.0% in Quinalphos treatment. At 28DAS, though 
numerically thiamethoxam (23.1%) was superior to all other treatments which are at par with each other except 
for Fipronil (31.9%). Untreated control recorded the maximum shoot fly damage (53.0%) 
 
The data on shoot fly eggs/5 plants indicated that the picture was different in contrast to the dead heart data. 
Shoot fly eggs were least in Chloropyrifos (5.42) which is at par with all the chemical treatments except in 
Acetamiprid (6.75). The eggs/ 5 plants in other treatments ranged from 5.50 in Quinalphos to 6.33 in 
Chlorantraniliprole. The number of eggs were 7.08 in untreated control 
 
Stem borer:  The data on stem borer dead hearts indicated that all the treatments were at par with each other 
and were superior to untreated control (45.4).  The stem borer dead hearts in treatments ranged from 27.2 in 
Chloropyrifos to 34.1 in Fipronil.  
 
Plant stand: The data on plant stand (no /plot) indicated that the treatment with insecticide will not have any 
significant effect. However, numerically the plant stand is highest in carbofuran soil treatment (76.3) followed by 
imidacloprid (74.3) and Chlorpyrifos (72.3). The plant stand is the lowest in Chlorantraniliprole (64.9) followed by 
Acetamiprid (66.0). The plant stand in untreated control stood in between and was 68.1. 
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Grain yield/plot: The data on grain yield (kg/plot) indicated that the treatment with insecticide will influence the 
yield. The yield was highest in imidacloprid seed treatment (3.22) which was at par with all other treatments. The 
other treatments carbofuran soil application (3.19) was followed by Fipronil (2.88) followed by Thiamethoxam 
(2.71), Chlorpyrifos (2.59) etc. The yield in untreated control was on par with all other treatments except 
imidacloprid and carbofuran.  
Integrated Pest Management (IPM) 
IPM trials comprising of seed treatment, use of insecticides sprays and botanicals was taken up at Surat, 
Parbhani, and Palem. The results are presented center wise. 
 
SURAT: At Surat Organic based, Chemical based, IPM, Intercropping modules were formulated as given below 
and compared with Control for management of sorghum shoot fly and stem borer.  The details are s given below: 
 
Module-I (Organic Module)  

• Higher seed rate @ 12 kg/ha and thinning at 15 DAE of crop 
• Deployment of fish meal (10 g) trap @ 10 trap at 12 DAE of crop.  
• Granular application of Neemark @ 10 kg/ha at 15 DAE of crop.  
• Spraying of Neemastra at 30 DAE of crop ((It was prepared by taking 10 lt cow urine, 5 kg neem 

leaves, 2 kg fresh cow dung in 200 lt water, kept for 48h, stirred , filtered and used @v 200 lt/ha.) 
• Spraying of azadirachtin 1500 ppm @ 40 ml/10 l of water at 40 DAE of crop.  

Module-II (Chemical Module)  
• Seed treatment with thiomethoxam 70 WS @ 3 g/kg seed. 
• Whorl application of Carbofuran 3G @ 7.5 kg/ha at 30 DAE of crop. 
• Spraying of Monocrotophos 36 WSC @ 0.04% at 40 DAE of Crop. 

Module-III (IPM) 
• Combined treatment of Carborufan 3G @ 2g/m row + high seed rate @ 10 kg/ha 
• Thinning at 11 DAE and removal of shoot fly infested plants as well as thinning of unhealthy 

plants. 
• Deployment  of fish meal traps @ 10 trap at 12 DAE. 
• Whorl application of Carbofuran 3G @ 7.5 kg/ha at 30 DAE of crop.  

Module-IV (Inter cropping) 
• Inter cropping of sorghum with mung bean(1:1 row) without any other treatment 

Module-V (Control)  
• Untreated control (Sole crop) 

 
Table1. Impact of different modules on pest in sorghum 

Module SFDH% 
(14 DAE) 

SFDH% 
(28 DAE) 

SBDH% 
(45 DAE) 

Organic 28.47 bc 
(22.86) 

33.85b 
(31.43) 

35.79 bc 
(34.29) 

Chemical 19.36 a 
(12.86) 

29.12 a 
(24.29) 

25.49 a 
(21.43) 

IPM 23.81 ab 
(18.57) 

32.17ab 
(28.57) 

33.99 b 
(31.43) 

Intercropping 31.95 cd 
(28.57) 

39.03 cd 
(40.00) 

39.12 bc 
(40.00) 

Control 33.76 d 
(31.43) 

43.36 d 
(47.14) 

41.67 c 
(44.29) 

S.Em. (+) 2.22 2.32 2.66 
CD (0.05) 6.61 6.93 7.94 
CV % 21.82 17.69 20.44 

Note:- Figures in parantheses are original values, while those outside are arcsin transformed value. 
 

Shoot fly deadhearts: The shoot fly deadhearts were recorded at 14 and 28 DAE. It was found that shoot fly 
deadhearts were significantly least in chemical control module (19.36, 29.12% DH) at 14 and 21 DAE, 
respectively and it was on par with IPM module. This was followed by organic and intercropping module. 
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Stem borer deadhearts:  It was found that at 45 DAE chemical control was best (25.49% DH) followed by IPM 
(33.9% DH), Organic module and intercropping module (Table 1). 
 
Results clearly indicated that Chemical control was significantly superior in suppressing pest population and it 
was on par with IPM module. 
 
PARBHANI: Results indicated the shoot fly damage was moderate in this experiment at Parbhani. The data 
shows that shoot fly incidence was significantly reduced in all modules in comparison to untreated control 
(24.0%) at 28 DAE of crop. The shoot fly damage in all other treatments were statistically at par with each other 
and ranged from 10.0% (Module 5) which is significantly superior to 15.1% (Module 2) and at par with other 
modules. 
 
The data on stem borer damage in terms of dead hearts there are significant differences in the modules tested. 
The modules were significantly superior to untreated control (7.7% dead hearts). The module 5 recorded the 
least damage of stem borer (2.0%) which is at par with module 6 (3.0%), module 2 (3.3%) and module 4 (3.4%). 
Other three modules at par with each and are superior to untreated control. 
 
The data on grain yield (Q/ha) in different modules tested showed that there are significant differences in the 
modules tested. The module 5 recorded the highest (17.3) which is at par with module 6 (16.8), module 2 (15.0) 
and module 4 (14.2). Other three modules (modules 8 ,7 and 3) at par with each and are significantly less than  
module 1. 
 
The data on fodder yield (Q/ha) in different modules tested showed that all the modules which are having 
insecticide molecules are significantly superior to untreated control (47.6) and intercrop modules (49.5). The 
module 5 recorded the highest yield (103.9) which is at par with module 6 (100) and module 2 (85.8), both 
module 5 and 6 are significantly superior to all other modules tested. Other modules (modules 1, 3 and 3, 4 at 
par with each and are significantly superior to modules 7 and 8 (Table 2) 

 
Table 2: Effect of pest management schedules for management of Sorghum Pest (Kharif, 2017, VNMAU, 

Parbhani 
Sl. 
No Treatment 

SF DH % 
(28 DAE) 

SB DH % (45 
DAE) 

Grain Yield 
(q/ha) 

Fodder 
yield (q/ha) 

1 ST with imidacloprid @ 3g ai/kg seed 12.0 5.5 12.6 79.0 

2 
ST with imidacloprid @ 3g ai/kg + WA of 
Carbofuran 3g @ 8kg/ha at 30 DAE 15.1 3.3 15.0 85.8 

3 
ST with imidacloprid @ 3g ai/kg + spray of NSKE 
5%  at 45 DAE 14.2 4.3 12.5 79.3 

4 
ST with imidacloprid @ 3g ai/kg + spray of 
Metasystox 25%  at 45 DAE 14.7 3.4 14.2 77.4 

5 
FA of Carbofuran 3g @ 20 kg/ha + WA of 
carbofuron 3g @ 8kg/ha at 30 DAE 10.0 2.0 17.3 103.9 

6 
FA of Carbofuran 3g @ 20 kg/ha + spray of 
Metasystox 25%  at 45 DAE 11.7 3.0 16.8 100.0 

7 
Sorghum (treated with imidacloprid @ 3g ai/kg 
seed ) + inter crop with tur (4 : 2) 12.5 4.7 8.3 49.5 

8 Untreated control 24.0 7.7 7.4 47.6 

 
C.D (0.05) 4.1 1.6 4.1 24.2 

 
SE(m) 1.3 0.5 1.4 7.9 

 
SE(d) 1.9 0.7 1.9 11.2 

 
C.V. 16.0 20.8 18.0 17.6 

 
All the treatments were significantly superior over control in controlling pest infestation whereas treatment T5 
was more effective against shoot fly and stem borer with highest grain yield and fodder yield. 
 
PALEM: Among all the treatments tested, Seed treatment with Imidacloprid 7WS@3g/Kg seed +Whorl 
Application of Carbofuran 3G@8 Kg/ha at 3 DAE (T2) recorded lower shoot fly dead hearts at 28 DAE (22.2%) 
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and lower stem borer dead hearts (23.7%) at 45 DAE which was on par with T4 (Seed treatment with 
Imidacloprid 7WS@3g/Kg seed +spray of Profenophos 50 EC @2ml/lt at 45 DAE) which recorded 30.3% S hoot 
fly and 31.3% stem borer dead hearts.  
 
Treatments T6 (Furrow application of carbofuran @ 2g/m + spray of Profenophos @ 2ml/l at 45DAE) and T7 
(Seed treatment with Imidacloprid 7 WS @ 3g/kg seed + intercropping with redgram 1:2 ratio) were the next best 
treatments recording 34.0% shoot fly, 34.3% stem borer and 34.7% shoot fly and 37.7% stem borer dead hearts 
respectively and which were on par.  
 
The treatments T1 with only Seed treatment with Imidacloprid 7WS@3g/Kg seed resulted in 34.7% Shoot fly and 
28% stem borer dead hearts and T5

S. 
No 

 with Furrow application of Carbofuran 3G@20 Kg/ha + Whorl application of 
Carbofuran at 30 DAE with 42.7% shoot fly and 25.7% stem borer dead hearts  recorded moderate damage 
(Table 3) 
 
All the treatment recorded significantly less shoot fly and stem borer dead hearts over control which recorded 
68.7% shoot fly and 75.3% stem borer dead hearts and lowest yield of 0.3g/plot. 

 
Table 3. : Effect of pest management schedules for management of Sorghum Pest (Kharif, 2017, PJTSAU, 

Palem) 
Treatment SF DH % 

(28 DAE) 
SB DH % 
(45 DAE) 

Grain yield 
(g/plot) 

T1 Seed treatment with Imidacloprid 7WS@3g/Kg seed 34.7 28.0 0.5 
T2 Seed treatment with Imidacloprid 7WS@3g/Kg seed +Whorl 

Application of Carbofuran 3G@8 Kg/ha at 3 DAE 
22.0 23.7 0.6 

T3 Seed treatment with Imidacloprid 7WS@3g/Kg seed +spray of 5% 
NSKE at 45 DAE 

36.0 39.3 0.5 

T4 Seed treatment with Imidacloprid 7WS@3g/Kg seed +spray of 
Profenophos 50 EC @2ml/lt at 45 DAE 

30.3 31.3 0.5 

T5 Furrow appln of Carbofuran 3G@20 Kg/ha+Whorl application of 
Carbofuron at 30 DAE 

42.7 25.7 0.5 

T6 Furrow appln + spray of Profenophos @ 2ml/l at 45DAE 34.0 34.3 0.5 
T7 T1+ intercropping  with Redgram (2:1) 34.7 37.7 0.5 
T8 Control 68.7 75.3 0.3 
 C.D (0.05) 11.1 7.7 0.0 
 SE(m) 3.6 2.5 0.0 
 SE(d) 5.1 3.6 0.0 
 C.V. 16.6 11.8 5.5 

 
VIII. Annexure: Relevant information on publications, trials conducted, parameters, compliance report, 

hot spots etc 
 

Annexure 1: IIMR-AICSIP Publications in Entomology- 2017 
 
List of Research Papers: 
1. GR. Bhanderi, N. V. Radadiya, VD Pathak and B. K. Davda (2017). Evaluation of fungicides against fungi causing Grain 

mold in sorghum (Sorghum bicolor). Pestology, Vol.  XLI(3): 40-45 
2. HV. Patel, R. K. Kalaria, G.R.Bhanderi, N. V. Radadia and    R. M. Patel (2018). Biochemical plant factors affecting 

resistance to shoot fly, Atherigona soccata(Randani) in sorghum bicolor(l.) Moench. Vol. XXXII.Gujarat Science 
Congress(4-5): E-15. 

3. Lekha, Hemant Swami and H. K. Jain. 2017. Seasonal incidence of insect pests in Sorghum. Trends in biosciences. 
Vol. 10(48) pp 9649-9651 

4. Ravinder Kumar and U.S. Tiwana (2018) Control efficacy of different seed dressing insecticides against sorghum shoot 
fly, Atherigona soccata (Rondani) in forage sorghum, Sorghum bicolor (L.) Moench. Journal of Entomology and 
Zoology Studies. 6(2): 795-99.  (NAAS Rating 5.48) 

5. Sapna, Lekha, Hemant Swami and H. K. Jain. 2017. Estimation of losses due to insect pests in sorghum crop.. Indian 
Journal of applied Entomology. Volume 30 (1 & 2) (2016) 



  
                ------------------------------------------------------------------------------------------------------------------------------------------------------------------AAllll  IInnddiiaa  CCoooorrddiinnaatteedd  RReesseeaarrcchh  PPrroojjeecctt  oonn  SSoorrgghhuumm,,  HHyyddeerraabbaadd 
 
   

 
AICSIP Entomology Kharif Report 2017        Page 28 of 31 

6. Vijay Boda and Mohammad Ilyas (2017) Population dynamics of predatory insect in Cotton ecosystem and their 
correlation with abiotic factors, Bull. Env. Pharmocol. Life Science, Vol.6 Special issue [1] 2017; 164-166. 

7. Vijay Boda and Mohammad Ilyas (2017) Population dynamics of sucking pest of Bt Cotton and their correlation with 
abiotic factors. Bull. Env. Pharmocol. Life Science, Vol.6 Special issue [1] 2017; 167-171. 

 
Popular articles in vernacular languages: 
1. Jowarivaril khod mashiche ekatmeek vayasthapan. (Sakal Agrone dated 14/07/2017) 

Author: Dr. Mohammad Ilyas, Shri P.P. Ambilwade and Dr. H.V. Kalpande. 
2. Jowarivaril kohd kideeche niyantran. (Sakal Agrone dated 15/07/2017) 

Author: Dr. Mohammad Ilyas, Shri P.P. Ambilwade and Dr. H.V. Kalpande. 
3. Kharip jowarivar yenarey keed vo rog nuksan vo tyanche vyasthapan. (Sheti Bhati – Aug-2017) pp. 31-34. 

Author: Dr. Mohammad Ilyas, Dr. Vikram Gholve and Dr. H.V. Kalpande. 
4. Rabi Jowar lagwad tantravidyan vo vyasthapan. (Sheti Bhati-Sept-Oct.2017) pp. 35-38 

Author: Dr. H.V. Kalpande, Dr. Mohammad Ilyas, and Dr. R.R. Dhutmal. 
5. Rabi jowarivaril mahatvache keed vo tyache vyasthapan. (Sheti Bhati-Dec-2017)pp.13-15. 

Author: Dr. Mohammad Ilyas, Shri P.P. Ambilwade and Dr. H.V. Kalpande.  
 

Radio Talk 
1. Rabi Jowar Ekatmeek Keed Niyantran. Date 28/09/2017; 7.30 pm at Akashwani Parbhani. 

Folder- In vernacular language  
1. Prof. N. V. Radadiya, Prof. Mital I. Patel and Dr. B. K. Davda (2017) Juvarni agatyani jivato olakh ane niyantran (Uni. 

Prakashan No-67/2017-18) 
2. Prof. N. V. Radadiya, Prof. Mital I. Patel and Dr. B. K. Davda (2017) Juvarna agatyana rogo, olakh ane  niyantran (Uni. 

Prakashan No-68/2017-18) 
 
Conference papers: 
1. M.G.Madavi and V.U.Sonalkar2017. Studies on Ovipositional Preference by Shoot fly Atherigona soccata. In 

International Seminar on Global Climate Change :Implication for Agriculture and Water Sectors held at WALMI, 
Aurangabad, Maharashtra, CCAW 2017, December 14-16, 2017:259 

2. K.S.Pagire V.V. Kalpande R.B.Ghorade , Deepali Thakare, S.B.Thawari  V.U.Sonalkar and S.V.Khambalkar.2017. 
State Released Kharif Hybrid with Multiple Disease Pest Tolerance. In International Seminar on Global Climate 
Change :Implication for Agriculture and Water Sectors held at WALMI, Aurangabad, Maharashtra, CCAW 2017, 
December 14-16, 2017:539 

3. Deepali Thakare, R.B.Ghorade V.V. Kalpande K.S.Pagire, S.B.Thawari and V.U.Sonalkar. 2017. Potential Kharif 
Sorghum Variety SP 2307 with Multiple Disease Pest Tolerance. . In International Seminar on Global Climate 
Change :Implication for Agriculture and Water Sectors held at WALMI, Aurangabad, Maharashtra, CCAW 2017, 
December 14-16, 2017:540 

4. K.S.Pagire, V.U.Sonalkar, R.B.Ghorade Seema Nemade, V.V. Kalpande A R. Gulhane and A. R. Bhuyar. 2017. 
Evaluation of Sorghum Hybrids’ for Reaction to major Insect Pests in Rainfed condition.  In International 
Seminar on Global Climate Change :Implication for Agriculture and Water Sectors held at WALMI, Aurangabad, 
Maharashtra, CCAW 2017, December 14-16, 2017:542 

5. S.B.Thawari V.U.Sonalkar, K.S.Pagire V.V. Kalpande R.B.Ghorade and A. R. Bhuyar.2017. Screening of Sorghum 
Varieties for Reaction to Major Insect Pests. In International Seminar on Global Climate Change :Implication for 
Agriculture and Water Sectors held at WALMI, Aurangabad, Maharashtra, CCAW 2017, December 14-16, 
2017:542 

6. V.U.Sonalkar,  R.B.Ghorade  Seema Nemade, A. R. Gulhane K.S.Pagire V.V. Kalpande and A. R. Bhuyar. 2017. 
Evaluation of Sorghum Varieties for their Reaction to major pests in Kharif 2016. In International Seminar on 
Global Climate Change :Implication for Agriculture and Water Sectors held at WALMI, Aurangabad, 
Maharashtra, CCAW 2017, December 14-16, 2017:544 

 
Popular Article 
1. Devinder Pal Singh, Ravinder Kumar and U S Tiwana (2018). Grow multicut sorghum for nutritional fodder. 

(Progressive Farming, PAU, April Issue) 
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Annexure 2: AICSIP Entomology trials and nurseries conducted-Kharif 2017 

 
SUMMARY OF AICRP- ENTOMOLOGY TRIALS (KHARIF 2017) 

     Number of trials to be conducted at each AICRIP centres  
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I. Evaluation of regular/on-going AICRIP trials for key pest resistance 

1 AHT (GS) 14 3 2r x 2m 1 1 1   1   1 1 1 1 1 9 

2 AVT (GS) 22 3 2r x 2m 1 1 1   1   1 1 1 1 1 9 

3 IHT (GS) 16 3 2r x 2m 1 1 1   1   1 1 1 1 1 9 

4 IVT (GS) 28 3 2r x 2m 1 1 1   1   1 1 1 1 1 9 

5 IAVHT (MC) 20 3 2r x 2m 1 1   1   1       1 1 6 

6 AVHT-SC 17 3 2r x 2m 1 1   1   1       1 1 6 

7 IVHT (SC) 24 3 2r x 2m 1 1   1   1       1 1 6 

8 IAVHT (SS) 26 3 2r x 2m 1 1   1 1 1 1   1 1 1 9 

9 HBM 12 3 2r x 2m 1 1   1 1 1 1   1 1 1 9 

II. Interdisciplinary program on basic & strategic research for multi-pest resistance 

10 SPN     2r x 2m 1 1 1 1 1 1 1 1 1 1 1 11 
11 Mutant 22 3 2r x 2m 1 1 1 1 1 1 1 1 1 1 1 11 

III. Validation  of IPM modules 

12 
Testing of 
insecticides 
for seed 
treatment 

    3r x 4m 1 1 1 1 1 1 1 1 1 1 1 11 

13 IPM     18 r x7m             1 1   1 1 4 

  TOTAL 
TRIALS       12 12 7 8 9 8 10 8 9 13 13 109 

14 
Pest survey 
in farmers 
field 

  20   1 1 1 1 1 1 1 1 1 1 1 11 
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Annexure 3: Entomology trials data-Compliance Report -Kharif 2017 

 
S No Centre No of trials 

allotted 
Trials sown Date Sown Data received 

in time 
Trials 

vitiated 
  

1 Akola 12 12 19.7.2017 √ Nil 
2 Coimbatore 12 12 7.7.2017 √ Nil 
3 Dharwad 7 7 15.7.2017 √ Nil 
4 Hisar 8 8 18.7.2017 √ Nil 
5 Indore 9 9 18.7.2017 √ Nil 
6 Ludhiana 8 8 12.7.2017 √ Nil 
7 Palem 10 10 8.7.2017 √ Nil 
8 Parbhani 8 8 12.7.2017 √ Nil 
9 Rahuri 9 9 28.6.2017 √ Nil 

10 Surat 13 13 2.8.2017 √ Nil 
11 Udaipur 12 12 5.7.2017 √ Nil 

 
Annexure 4: Hot spots locations for key pests 

 
 

Annexure 5: The parameters and abbreviations used during data analysis (Refer tables) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 Hyderabad Kharif/Rabi Shoot fly, Stem Borer, Shoot bug, Aphid 
12 Solapur Rabi Aphids, shoot bug, shoot fly 
13 Kovilpatti Late Rabi Shoot fly, stem borer, midge, mite 
14 Tandur Rabi Stem borer, shoot fly, aphids 
15 Hisar Kharif Stem borer 
16 Ludhiana Kharif Shoot fly, stem borer 

SL  No Parameters Abbreviations 
1 Plant  population at 12 DAE (No) PP 
2 Shoot fly no. of eggs/5 plants at 14 DAE (No) SFEG-5PT 
3 Shoot fly deadhearts (%)- at peak time SF-DH%  
4 Stem borer leaf injury score (1-9) at 35 DAE SB-LER 
5 Stem borer deadhearts (%)-45DAE SB-DH% 
6 Stem borer - stem tunneling (%) SB-ST% 
7 Midge - panicle damage rating (1-9) MG-DR 
8 Head bug -panicle damage rating (1-9)  HB-DR 
9 Sugarcane aphids-plant damage rating (1-9)  AP-DR 

10 Shoot bug -Plant damage rating (1-9)  SB-DR 
11 Mite -Plant damage rating (1- 9)  MT-DR 
12 Days to 50% flowering (No) DFL 
13 Plant height PLHT 
14 Grain yield (g)/ 5 plants GY-5PTS 
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Annexure- 6. : List of Sorghum Entomologists in AICRIP on Sorghum 

 
No Name of 

Collaborator 
Brief address email Contact no 

1 Dr Hemant Swami MPAUT, Udaipur hemantswamy@gmail.com +919636999035,  
2 Dr P Anandhi ARS, TNAU, 

Kovilpatti, TNAU, 
Coimbatore 

kovilpatti@millets.res.in 
coimbatore@millets.rse.in 

+919487940125 
+918903155400 

3 Dr. DN Kambrekar UAS, Dharwad dharwad@millets.res.in +919845516968 
 kambrekardn@gmail.com 

4 Dr N. Jemimah RARS, Palem, palem@millets.res.in +919642514947 
5 Dr. S.S. 

Karabhantanal 
RARS, UAS, Bijapur +919481982960 bijapur@millets.res.in 

6 Dr. Mohd Ilyas  VNMAU, Parbhani parbhani@millets.res.in +919423901924 
7 Dr.  V.U. Sonalkar DPDKV, Akola akola@millets.res.in +919422169922 
8 Dr  Nirav V  Radadya NAU, Surat nirav.agri250788@gmail.com +919879119891 
9 Dr  Ravinder Kumar PAU, Ludhiana dravinderchandel@pau.edu +919872887311 

10 Dr Harish CSHAU, Hisar - - 
10 Dr. R K Choudhary RVSKVV, COA, 

Indore 
ravindrachoudhary7@gmail.com +919425950464 

11 Dr DB Pawar MPKV, Rahuri - - 
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