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Executive summary 
 
 

Introduction 
Genotypes received from AICSIP centers in the from eight trials (AHT-GS & DP, AVT- GS & DP, IHT-GS, 
IVT- GS, IAVT-MC, AVT-SC, IVT-SC and IAVHT-SS) were evaluated for pests for resistance/tolerance at 
the respective hot-pot locations mainly at Coimbatore, Palem, Rahuri, Indore, Surat,  and Hisar  for stem 
borer and Dharwad, Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. Total 155 lines received from 
AICSIP were evaluated. Other than regular trials, pest specific trials two on shoot fly and one on stem borer 
with a total of 93 lines were developed through team efforts of entomology-breeding-Germplasm. All the 
entries were evaluated under artificial condition by placing fish meal for shoot fly attractions. Whereas, the 
lines for stem borer were evaluated under natural conditions except at Hyderabad.  
 
Pest scenario in sorghum 
This year there was relatively low rainfall (20-30% deficit) than normal rain fall in all most all centers. Due to 
longer dry spell, the pest incidence was moderate to higher particularly, shoot fly at Akola, Parbhani, 
Dharwad, Indore, Udaipur; and stem borer at Dharwad, Hisar, Surat and Coimbatore. The peduncle 
damage and tunneling damage recorded increase in percent particularly in Parbhani, and Coimbatore. Very 
low incidence of midge (<5%) was recorded in Surat, and Deesa. Among the ear head pests, Calocoris 
angustatus and panicle head worms and Helicoverpa armigera infested sorghum up to 10 %. The mite 
incidence seems to be increasing particularly in south Gujarat. Pyrilla showed its existence in northern part 
particularly in Haryana (<9 %). 
 
Shoot fly (Atherigona soccata, Rond) 
General trend: The shoot fly incidence was moderate to high (30-60%) at Dharwad, Parbhani, Akola, Indore, 
Surat and Udaipur.  
 

Grain and dual purpose sorghum: In AHT-GS&DP and AVT-GS&DP, the DH% range was 27-82%. SPV 2061 & 
SPV 2083 recorded low deadhearts % at 28 DAE. 
 

Grain purpose sorghum: In IHT (GS) and IVT (GS), the DH% range was 28-83 SPV 2164, SPV 2165, SPV 2170, 
CSV 15 and LC recorded low deadhearts % at 28 DAE. 
 

Forage (multi cut): The shoot fly damage at 28 DAE was from 31 to 83% being an average of 62%. No entry 
was on par with resistant check IS 18551.  
 

Forage (single-cut): In AVT & IVT, the shoot fly damage at 28 DAE was from 31.27-84%. The promising 
entries SPV 2057, SPV 2130 and SPV 2191 recorded low DH and are on par with resistant check.  
 

Sweet sorghum: In IVAHT-SS, the damage range was 29-82 % with an average of 53% at 28 DAE. Overall, 
SPV 2195, SPV 2203, SPV 2204, CSV 19SS recorded low DH and were on par with resistant check.  
 

Northern based dual purpose sorghum (DP-SF): Overall, the damage range was from 35-85% with mean of 
49%.The entries  ICSV 705, LDR 238, P 45, RSE 03,  SUENT 13 were on par with resistant check IS 2312.  The 
resistant check recorded 35 % deadhearts at 28 DAE. 
 

Shoot fly resistance nursery: Across the locations, the damage range was from 32-778% with mean of 50%. The 
entries SUENT 9, ICSV 93046, NRCSENT R07-42-3-2, EC 15, POP 52 and EP 96 were on par with resistant 
check IS 18551.  The resistant check recorded 32 % DH at 28 DAE. 
 
Spotted stem borer (Chilo partellus, Swinhoe) 
General trend: The stem borer incidence was moderate to high. The highest damage was noticed at Hisar (50 
%). At Coimbatore, Surat, Indore and Hisar, moderate population was observed. The stem tunneling at 
Coimbatore and Parbhani is increasing.   
 

Grain and dual purpose sorghum: In AHT-GS&DP and AVT-GS&DP, the DH% range was 8-22%. Entries SPH 
1674, SPH 1644, Local check and CSV 17 recorded low deadhearts % at 45 DAE.  
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Grain purpose sorghum: In IHT (GS) and IVT (GS), the DH% range was 7-22. The entries SPH 1723, SPH 1727, 
SPH 1728, SPH 1732, SPH 1734, SPH 1736, SPH 1737, CSH 16, CSH 23, SPH 1644, LC and SPV 2173 recorded 
low deadhearts % at 45 DAE. 
 

Forage (multi cut): The stem borer damage at 45 DAE was from 9 to 28% being an average of 18%. No entry 
was on par with resistant check IS 2205 except local check.  
 

Forage (single-cut): In AVT & IVT, the shoot fly damage at 45 DAE was from 10-31%. The entries SPV 2185, 
SPV 2189, SPV 2191, CSV 21F and SPV 2211 recorded low DH and are on par with IS 2205.  
 

Sweet sorghum: In IVAHT-SS, the damage range was 17-40 % with an average of 24% at 45 DAE. The sweet 
sorghum genotype SPV 2203 recorded low deadheart %.   
 

Northern based dual purpose sorghum (DP-SB): Overall, the damage range was from 12-24% with mean of 16%. 
The genotypes  ICSV 700, ICSV 714, Lawa, P 23, P 41, P 45, PFGS 37, PGN 30,  PGN 39, PGN 4 RED, PGN 61 
RSE 0 3, RSSV 9, Satpani and SUENT 13 recorded low stem borer damage. 
 
Head bug (Calocoris angustatus) 
Head bug population density at milk stage and damage rating (1-9) was recorded at Palem, Parbhani and 
Indore. Total 30 entries from all trials were recorded <3 damage rating.  
 
Shoot bug (Peregrinus maidis) 
Shoot bug damage rating (1-9) was recorded at Parbhani only. Total 22 entries from all trials were recorded 
<3 damage rating.  
 
Spider mite Oligonychus indicus (Hirst) 
The damage rating (1-9) was recorded at Surat only. Total 23 entries from all trials recorded < 3 damage 
rating.  
  
Midge (Stenodiplosis sorghicola Coq) 
No recordable incidence was noticed particularly from Coimbatore, Dharwad and Surat. 
 
Sugarcane aphids (Rhophalosiphum maidis) 
The data on aphid population did not recorded since population was inadequate at research station. 
 
Validation of IPM  
Some of the AICSIP centers have taken up initiatives for testing new molecules as an alternative insecticide 
to endosulfan. At present, in IPM trial an insecticide, Thiomethoxam (Cruiser) tested as seed treatment with 
or without using conventionally recommended insecticides or botanical like neem seed kernel extract and 
intercropped with redgram or soybean has proved to be cost effective with desirable level of pest 
management. However, more efforts needed to validate IPM at large acreage on the farmer’s field.  
 
Overall conclusions 
1. Dharwad, Parbhani, Rahuri, Akola, Indore, Surat and Udaipur centre may be considered for hot spot for 

shoot fly screening. 
2. Hisar, Coimbatore, Surat and Indore may be considered hot spot for stem borer. 
3. A data on selected and few parameters for targeted pest may be required to study mechanism of 

resistance and correlations for traits.  
 
Future work plan- Kharif 2013 
1. Observations on shoot fly should be recorded when deadhearts reaches at 70 % in susceptible check. If it 

is more than 70% insecticidal spray may be applied to protect promising entries. 
2. Dharwad, Parbhani, Akola, Indore, Surat and Udaipur centre may 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 

stem borer resistance. 
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Detailed report 
 
I. Pest survey & surveillance & seasonal abundance (eight locations) 
 
a. Tamil Nadu: The pest surveillance study was carried out in 12 farmer’s field in three villages of Coimbatore 

districts. The research fields of Tamil Nadu Agricultural University, Coimbatore were also selected for the 
pest surveillance studies. The crop was sown with COS (28) and CO 30 sorghum during November and July 
2012 with receipt of rainfall in these areas. The observation showed that the shoot fly damage was 0.00 to 
17.80 per cent averaging 8.45% and the stem borer damage range was 0.00 to 31.26 per cent with an 
average of 21.40% in both the plots. Midge spikelet damage % was 0.00 to 21.09 (average 12.3%) and head 
bug panicle damage was rated from 2-3 in the scale of 1-9.  

 
b. Andhra Pradesh: Nine fields (Bhojpur, Karkonda, Desi Itikyala, Gaganpally, Achampet, Vattam, Lattupally 

thanda, Amrabad, and Gangaram) were surveyed for pest damages in sorghum growing area in 
Mahaboobnagar district. Mostly sole crop (90%) and intercrop with pigeonpea was observed in Ganganpally 
and Achampet villages. Overall shoot fly infestation was moderate to high and damage ranged from 25-60%. 
The stem borer incidence has increased over last year and recorded up to 55 % with an average of 39.6%. 
Head panicle damage rating due to head bug was 7.8% (damage rating 3-7). There was no incidence midge 
however the aphid damage was sporadic but at low level. There was low to moderate incidence of shoot 
bugs (20-30%). Two fields (Gaganapally and Amrabad) were protected either with carbofuran granules or 
endosulfan for the management of shoot fly and stem borer. Low incidence of head worms (5%) and 
grasshoppers  (3%) were observed 
 

c. Karnataka: Moderate rains were received throughout Karnataka in general.  Ten farmers field were 
surveyed. The incidence of shoot fly in the form of deadhearts was recorded in the range of range 14.8 to 
45.5 % with mean of 34%. The per cent damage due to stem borer ranged from 4.0 to 12.3% with an 
average of 6.5%. The population of armyworm, head bug, ear head caterpillar’s viz., Helicoverpa armigera, 
Stenochroia elongella, and midges incidences were low during the Kharif 2012 in Dharwad region. CSH 14, 
16, MSH 51, AM 251, BIO 504, PRO 8384, JKSH 22, MLSH 296, and NSH 27 were found mostly grown. 
During kharif, in Bijapur districts, the kharif sorghum was less grown, six fields recorded moderate shoot fly 
and severe in late sown sorghum. Shoot fly was low to moderate (10.5-17.6%). There was heavy attack of 
shoot bug in Rabi sorghum and as a result severe incidence of stripe virus was observed. 

  
d. Maharashtra: Four districts (Parbhani, Hingoli, Osmanabad, Latur) from Marathwada region were surveyed 

for pest incidences and their damages. Total 60 fields were visited two times during cropping season. The 
most of sorghum was sole crop. Two districts (Osmanabad and Latur) had intercropping with pigeonpea. 
CSH 16, CSH 14, PVK 509 and local varieties were mainly cultivated in the area. The sowing was done 
during second to third week of June. There was moderate damage due to shoot fly in range of 8-48%. The 
infestation due to stem borer was recorded in the form of deadhearts after 60 days after emergence and it 
was ranged from 3 to 8 %. Moderate incidences shoot bug 12-15 no/whorl (<5 damage rating) and low 
grasshopper damage <10% was recorded. There was moderate low infestation of sugarcane aphids (4-13 
aphids/leaf) and medium incidences of army worms. In Vidarbha region, the sowing of sorghum crop was 
done with the onset of monsoon. Mostly, the sowings were completed during second and third week of July. 
The overall crop condition was good and negligence of the pests was noticed during the season. The 
incidence of Sorghum shoot fly was negligible ranging from 2.13 to 3.19% deadhearts on the timely sown 
crop. The incidence of the stem borer was moderate recording 8.77 to 9.94 % leaf injury. The infestation of 
the midge was also noticed during the crop season on the cob but it was negligible (0.58 midge/ear head). 
The aphid predator like lady bird beetle was also observed on the sorghum in the range of  0.24 to 1.20 
LBB/meter row length as the incidence of aphids noticed ranging from 8  to 15 aphids / leaf / sq.cm. Total 19 
farmers’ field were visited (7 in Akola, 5 in Washim and 7 in Buldhana districts) for pest damage survey in 
Vidarbha region. Mostly, CSH 14, B-296, CSH 16, SPV 669 and CSV 15 sorghum varieties and hybrids 
were grown. Overall in Maharashtra, the shoot fly was 33%, stem borer 8.9% and shoot bug was up to 15%, 
aphid incidence was up to 12%. The grasshopper damage recorded up to 15% in some places. 
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e. Madhya Pradesh: Pest survey was conducted in 27 fields from Indore, Dewas, Dhar, Jhabua, Shajapur and 
Ujjain districts. Mostly, the sowings were done with the onset of monsoon. Incidence of shoot fly was 
moderate to high 35-78% averaging 42.5%. The damage due to stem borer was noticed about 30-55%. 
Bunchy top was observed in later stage where stem borer infestation was noticed (20%). Aphid infestation 
was observed in traces . Among the ear head pests  Calcoris  angustatus  and Nazara viridula was noticed 
to attack the crop plants below economic injury level i.e. 5-7 % with the  population of 3-9 bugs per ear head 
. The panicle of the sorghum plants was attacked by 2-7 bugs per panicle. The panicle head worm and 
Helicoverpa armigera infested up to 5-7 percent crop plants. 
 

f. Gujarat: In Deesa district, there was moderate incidence of midge (Stenodiplosis sorghicola Coq) up to 30% 
in some of the farms. The moderate incidence of shoot fly (20-38 %) and low incidence of stem borer 
(<10%) was recorded. In Surat, there was moderate rainfall.  The incidence of shoot fly ranged from 22.00 to 
65.88 % in locally grown variety GJ-42. The incidence of stem borer ranged from 5.18 to 16.65% and leaf 
injury due to stem borer was range from 16.36 to 32.35%. Aphid and shoot bug incidences were up to 6-8%. 
The mite incidence was up to 15% particularly in South Gujarat. The midge incidence was up to 8%. 
 

g. Rajasthan: Survey for sorghum pest incidence was carried at nine locations in three districts (Chittorgarh, 
Rajsmand and Udiaupur) at different crop stages i.e. vegetative, reproductive and at grain milk stages. 
Mostly, CSV 15, CSV 23 and CSV 28 grown at farmers’ field. Shoot fly infestation recorded was 15 to 20 % 
under normal planting time while the delayed sown crop the infestation reached up to 60%. The stem borer 
infestation recorded low, while peduncle borer infestation was moderate. Ear head bug damage was at 
moderate level (5-7%) during grain development. Shoot bug damage was recorded up to 8%.  All the fields 
were grown with sole sorghum crop. No intercrop with sorghum was noticed. There were sporadic 
incidences of army worm, hairy caterpillar and grasshopper and recorded up to 12%. No plant protection 
measures were undertaken by the farmers.  
 

h. Haryana:  About 11 farmers' field were surveyed for pest damage assessment in Hisar district. The stem 
borer damage was prominent and recorded up to 72.9% deadhearts with a range of 13.6 to 89.3 % 
deadhearts. Shoot fly damage was range was 3-19% with a mean of <11%. In dry spell, sugarcane aphid 
incidence was recorded up to 18.6%. Pyrilla damage was seen in four farmer’s field and recorded up to 
8.4% damage. The grasshopper damage was up to 7%. Shoot bug damage was seen about 3%. 

 
 Summary of pest situation in sorghum growing states-kharif-2012 
 
State SFDH (%) SBDH 

(%) 
APHD  

(%) 
SHBD 

(%) 
HBD 
(%) 

MIGD 
% 

Remarks 

Tamil Nadu 8.52 21.43 4.93 5.92 13.8 12.3 
 

Midge incidence increasing  

Andhra 
Pradesh 

43.73 39.63 11.33 19.74 7.83 8.36 Army worms with <5% damage 
in some parts 

Karnataka 34.06 6.53 7.82 9.82 5.73 3.25 H. armigera and Stenochroia 
elongella were low (3.5 larvae 
/plant 

Maharashtra 33.09 8.93 12.05 15.67 9.74 5.43 In Marathwada, drought is 
severe. 

Madhya 
Pradesh 

42.54 20.04 7.33 5.74 7.02 3.03 Helicoverpa up to 10% 

Gujarat 
 

65.43 10.44 8.13 7.12 5.03 8.11 Mite incidences increasing in 
south Gujarat (15%) 

Rajasthan 20.11 19.75 7.04 8.00 7.54 3.03 Grasshoppers damage10% 

Haryana 14.45 58.13 18.00 3.04 5.12 0.00 Stem borer was predominant 
pest, Pyrilla damage  up to 9% 
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Promising entries with less susceptibility to key pests of grain and dual-purpose sorghum from 
different trials, Kharif- 2011 (Location: 7) 
 

Trial Shoot fly at 28 DAE 
(<45% DH) 

(IS 18551 30-35 DH %) 

Stem borer at 45 DAE 
(<15% DH) 

IS 2205 10-12% 

Head bug damage (rating 1-
9) 

(1-3 rating) 

Shoot bug 
damage rating (1-

9) (1-3 rating 

Mite damage 
rating (1-9) 
(1-3 rating 

AHT  
(GS&DP) 

Nil SPH 1674, SPH 1644, 
Local check 

SPH 1679, SPH 1680, SPH 
1682, SPH 1703, SPH 1705, 
CSH 16, CSH 23, SPH 1644 

SPH 1682, Local 
check, DJ 6514, 
SPH 1703 

SPH 1702, CSH 
23,  

AVT 
(GS&DP) 

SPV 2061, SPV 2083 CSV 17  SPV 2061, SPV 2114, CSV 
17, CSV 20, SPV 1870 

SPV 2114, Local 
check, DJ 6514 

Nil 

IHT  
(GS) 

Local checks, CSV 15 SPH 1723, SPH 1727, 
SPH 1728, SPH 1732, 
SPH 1734, SPH 1736, 
SPH 1737, CSH 16, 
CSH 23, SPH 1644,  
and Local check 

Local check, SPH 1725, SPH 
1726, SPH 1733, SPH 1644, 
SPH 1723 

SPH 1725, SPH 
1729, DJ 6514, 
Local check 

DJ 6514, SPH 
1729, Local check 

IVT  
(GS) 

SPV 2164, SPV 2165, 
SPV 2170,  

SPV 2173 SPV 2168, SPV 2172, SPV 
2176, SPV 2177, SPV 2178 

DJ 6514 SPV 2169, SPV 
2175, D J 6514 

IVHT 
(MC) 

Nil Local check SPH 1715, SPH 1716, SPH 
1718, SSG 59-3, CSH 24MF 

SPH 1717, SPH 
1718, SSG 59-3, 
SPH 1719, Local 
check 

SPH 1714, SPH 
1715, SSG 59-3, 
CSH 20MF, CSH 
21F, SPH 1698 

AVT 
(SC) 

SPV 2057, SPV 2130 Nil SPV 2127, SPV 2131, CSV 
21F, Local check 

None SPV 2193, SPV 
2132, CSV 21F 

IVT 
(SC) 

SPV 2191 SPV 2185, SPV 2189, 
SPV 2191, CSV 21F, 
SPV 2211 

SPV 2192, SPV 2194, Local 
check, CSV 15, SPV 2186, 
SPV 2190 

SPV 2192, SPV 
2193, DJ 6514 

SPV 2185, SPV 
2190, HC 308, CSV 
15, DJ 6514 

IAVHT 
(SS) 

SPV 2195,  
SPV 2203, SPV 2204, 
CSV 19SS 

SPV 2203 SPV 2075, SPV 2198, SPV 
2201, SPH 1739, SPV 2205, 
SPH 1711, SPH 1738, SPV 
2196,  SPV 2197, SPV 2200 

Nil Nil 

DP (SF) Shoot fly:  ICSV 705, LDR 238, P 45, RSE 03,  SUENT 13 

DP (SB) Stem borer: ICSV 700, ICSV 714, Lawa, P 23, P 41, P 45, PFGS 37, PGN 30,  PGN 39, PGN 4 RED, PGN 61 RSE 0 3, RSSV 9, 
Satpani, SUENT 13 

IASFN 
(SF) 

SUENT 9, ICSV 93046, NRCSENT R07-42-3-2, EC 15, POP 52, EP 96 
 

Note:  Underlined entries recorded as resistant/tolerance to more than one pest 
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II.  Evaluation of grain and dual purpose sorghum experimental varieties/ hybrids/ parental 

lines for resistance to key insect pests 
 
Two combined trials on grain and dual purpose sorghums viz. AHT and AVT were conducted across the zones 
for evaluating resistance to key pests. Total 30 entries including checks were evaluated for resistance against 
shoot fly, stem borer and other pests. It is to note that Indore and Surat center planted the material at two times 
in view to optimize the incidence of stem borer (Early planting) and shoot fly (late planting) respectively. Fish 
meal was applied in late planted trials to attract shoot fly and to ensure desirable and uniform infestation. The 
early planted trials were conducted under natural conditions. Due care was taken to conduct AICSIP trials at hot 
spot locations for respective pests.   
 
Trial 1: Advance Hybrid Trial (AHT-GS & DP)  
The trial AHT-GS & DP consisted of sixteen entries of which 9 were experimental hybrids, three released hybrid 
checks (CSH 16, 23 and 25) one respective local check, two resistant checks (IS 2205, IS 18551), one 
susceptible check (DJ 6514) were evaluated at eight locations (Palem, Coimbatore, Udaipur in Zone I; and 
Parbhani, Akola, Dharwad, Indore, Surat in Zone II) for resistance/susceptibility to key pests.  Data for entry SPH 
1704 was not available for any of the centers. 
  
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at eight locations (Palem, Coimbatore, Udaipur in Zone I; and Parbhani, Akola, Dharwad, 
Indore, Surat in Zone II) (Table 1.1).  The data on shoot fly could not be generated due very meager population 
of shoot fly at Coimbatore centre. At Palem the mean damage was 24.4 % and damage ranged from 13.4 to 
71.0%. All the entries were on par with resistant check IS 18551 which recorded13.4 % DH. At Udaipur, the 
mean damage was 53.2 % and damage ranged from 25.2 to 93.8%. None of the test entries were on par with 
resistant checks IS 18551 which was recorded 25.2 % deadhearts (DH) due to shoot fly. However, the Local 
check, CSV 23, (39.0% DH) and hybrid check CSH 25 (33.5% DH) were on par with IS 18551 (Check).   
 
Across the Zone-I (Palem, Udaipur) the mean damage was 38.8 % and damage ranged from 19.3 to 82.4%. 
Among the experimental hybrids SPH 1674 (34.8%DH) and SPH 1644 (36.7% DH) were on par with resistant 
check IS 18551 (19.3% DH). The check CSH 25 (25.7% DH), Local check (27.4% DH) were on par with resistant 
check IS 18551. 
  
The deadheart at Parbhani ranged from 27.0 to 86.4 % with an average of 76.6 % deadhearts. None of the 
entries were on par with resistant check IS 18551. At Akola, the range of shoot fly deadhearts was from 41.4 to 
96.9% with an average of 79.2 % deadhearts. No test entry was found better than or on par with resistant check 
IS 18551. At Dharwad the range of shoot fly deadhearts was from 34.3 to 79.8% with an average of 53.1 % 
deadhearts. Among the entries tested SPH 1705 (41.7 % DH) and SPH 1703 (41.7% DH) were on par with the 
resistant checks. At Surat, the damage ranged from 30.1 – 77.7 %, the average being 43.8 % DH. The entries 
SPH 1644, SPH 1680, SPH 1682, local check (GJ42), SPH1679, SPH 1705 were on par with resistant check IS 
18551 which recorded 30.1 % DH (Table 1.1).  At national level, across the locations and zones, the mean shoot 
fly deadheart formation was 54.6 %, range being 29.7- 81.8 %. None of the entries was significantly superior to 
resistant check IS 18551 or IS 2205 (Table 1.1). Deadhearts caused due to shoot fly was recorded at 21 days 
after emergence (DAE) at four locations (Dharwad, Indore, and Surat in Zone II). Across the locations in Zone –
II, the damage ranged from 16.0 – 57.1 % DH with a trial mean of 33.8 % DH. None of the test entries were on 
par with resistant checks IS 18551 (16.0% DH).  
 
Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness have 
been recorded at Palem and Dharwad canter during Kharif 2012 .There was no significant differences for 
glossiness and seedling vigour among the entries. The oviposition (Shoot fly seedlings with eggs %) was 
recorded at Parbhani, Dharwad, Indore and Surat.. The range of oviposition across the locations and genotypes 
were 27.8 to 56.2 % with an average of 45.1 % (Table 1.2). The entries CSH 25, SPH 1680 and SPH 1674 
recorded oviposition on par with resistant check IS 18551 (27.8%) and they were least preferred for oviposition 
(Table 1.2). 
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Spotted stem borer (Chilo partellus, Swinhoe): The data on stem borer was recorded at five centers. The data 
on spotted stem borer infestation was assessed in terms of damage rating (1-9), deadhearts (%) at 45 DAE, 
stem tunneling (%) at hot spot locations. The data on injury rating (1-9) was recorded at Palem, Coimbatore and 
Udaipur, Indore and Surat. The data of Coimbatore and Surat was significant rest all were insignificant. Across 
the locations and zones, the data on leaf damage rating ranged from 1.83– 3.67 and mean was 2.81 on 1-9 
scales. The entries SPH 1674, SPH 1705, CSH 25, local check, SPH 1702, SPH 1679, SPH 1644, SPH 1682 
were on par with resistant check IS 2205 (Table 1.3). 
 
The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore, Udaipur, Hisar, Indore and Surat.  The 
data from Palem, Coimbatore, Udaipur and Surat could not be considered due to exceptionally high CV (>30%). 
Over the locations, the DH% due to stem borer was ranged 8.6 – 22.0 % the average being 15.5% 10.8%. The 
Local check recorded deadheart on par with resistant check IS 2205 (Table 1.4) rest all entries recorded 
significantly higher damage than the check. The data on stem tunneling by borer was recorded at Palem and 
Coimbatore. Across the locations the damage ranged from 11.3 – 35.9 %, the average tunneling being 23.9%. 
The entries SPH 1703, SPH 1679, SPH 1702, SPH 1674 and SPH 1682 recorded stem tunneling on par with 
resistant check IS 2205 (Table 1.4). 
 
Midge (Stenodiplosis sorghicola Coq): This season, no damage was seen due to midge.   
 
Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at Palem, Parbhani 
and Indore. The population colonization of head bugs was moderate to high with a mean of (11.7 head bugs 
plant-1). The range was from 7.2 – 16.9 bugs plant-1. The test entries SPH 1703, SPH 1644, SPH 1705, SPH 
1680, SPH 1679, local check, SPH 1682, SPH 1674, recorded population on par with resistant check (Table 1.4). 
Head bug damage rating was recorded at Palem and Indore. There was no significant difference between checks 
and test entries. The damage rating ranged from 2.17 – 4.17 with an average of 2.92 (Table 1.5). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Parbhani, Indore and Surat.  Across 
the locations and genotypes, among the entire test entries, CSH 23 was earliest (74.8 days) followed by SPH 
1703, SPH 1705, SPH 1644, SPH 1682 and CSH 25 (Table 1.5). 
 
Grain yield & its components: Grain yield in grams per plant was assessed at Palem, Indore and Surat. When 
the test entries were exposed to biotic stresses, especially insects, the grain yield plant-1 was recorded for all the 
test entries mentioned above. Across locations and genotypes, the mean grain yield was 2.69 kg/ plot, the range 
being 1.33 – 3.36 kg/plot. The highest plot yield was recorded in CSH 25, SPH 1703, SPH 1680, SPH 1679, 
CSH 23, Local check, SPH 1674. All the entries were significantly superior over susceptible and resistant checks 
(Table 1.5). 
 
Plant height (cm): The data on plant height (cm) was recorded at Palem only. The plant height ranged from 
171- 325 cm plant -1 with an average of 221 cm plant -1. The tallest plant height was recorded in IS 18551 (325 
cm) followed by IS 2205, and local check. The dwarf height was recorded in SPH 1703 (171 cm plant -1) followed 
by SPH 1702 and SPH 1644 (Table 1.5). 
 
Plant stand per plot (1.2 m2):: The data on plant population per plot (1 row of 4 m) was recorded at Palem, 
Coimbatore, Udaipur, Parbhani, Dharwad, Indore and Surat. Across the zones and locations, the data on plant 
population ranged from 20.1 – 29.9 plants per plot -1, the average being 25.7 plants plot-1.  There was no 
significant difference in plant stand Table 1.5). 
 
Trial 2: Advance Varietal Trial (AVT-GS and DP)  
The trial AVT-GS & DP consisted of fourteen entries of which five varieties, four released checks, two resistant 
checks, one susceptible check and one respective local check were evaluated at nine locations (Coimbatore, 
Palem, Udaipur in Zone I; and Dharwad, Rahuri, Parbhani, Akola, Indore, Surat in Zone II) for 
resistance/susceptibility to key pests.  
 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at eight locations (Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Indore and Surat) 
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(Table 2.1). The data on shoot fly  generated at Palem and Coimbatore could not be considered owing top high 
CV (> 25.0%) and low infestation of shoot fly in susceptible check (<70% DH.  At Udaipur, the mean damage 
was 27.5 % and damage ranged from 13.3 to 89.4%. The entries SPV 2061, SPV 2122, SPV 2083, CSV 17,SPV 
2114, SPV 2122, SPV1870 and, local check had lowest shoot fly damage and were on par with resistant check 
IS 18551 which was recorded 14.5 % deadhearts (DH) due to shoot fly (Table 2.1).  
 
The deadheart at Parbhani ranged from 35.6 to 82.6 % with an average of 71.7 % deadhearts. None of the test 
entries were on par with resistant checks IS 18551. At Akola, the range of shoot fly deadhearts ranged from 41.7 
to 89.7 with an average of 73.8 % deadhearts. None of the test entries were superior than resistant check (IS 
18551).  At Dharwad the range of shoot fly deadhearts ranged from 29.8 to 72.1 with an average of 52.7 % 
deadhearts. The entry SPV 1870 recorded damage on par with resistant check IS 18551.  At Indore the range of 
shoot fly deadhearts ranged from 32.5 to 81.4 with an average of 42.5 % deadhearts.. All the test entries were on 
par with resistant check and different from susceptible check (DJ 6514). At Surat the range of shoot fly 
deadhearts ranged from 25.0 to 77.0 % with an average of 37.4 % deadhearts. The entries CSV 17, SPV 2121, 
SPV 2110, Local check, SPV 2061, SPV 1870, were on par with resistant check. 
 
At National level, across the locations and zones, the mean shoot fly deadheart formation was 46.8 %, range 
being 27.4- 81.9 %. None of the entries was significantly superior to resistant check IS 18551 (Table 2.1). 
Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at four locations (Dharwad, 
Indore and Surat). Across the locations the damage ranged from 14.8 -58.6% DH with a trial mean of 29.0 % DH 
(Table 2.1). 
 
Morpho-physiological traits: Other morpho-physiolgical traits such as seedling vigor and leaf glossiness have 
been recorded at Palem,, Indore during Kharif 2012.The Across the locations there was no significant difference 
between resistant check and the test entries for both glossiness and seedling vigour (Table 2.2). The data on 
seedlings (%) infested with shoot fly eggs was recorded at Parbhani, Dharwad, Indore and Surat. Over all, the 
range 22.1-69.6 % averaging 44.4%. None of the test entries were on par in terms of oviposition preference as 
compared to resistant check IS 18551 which recorded 22.1 % seedling with eggs (Table 2.2) 
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on stem borer was recorded at six centers. The data 
on spotted stem borer infestation was assessed in terms of stem borer leaf injury rating (1-9), deadhearts (%) at 
45 DAE, stem tunneling (%)at hot spot locations.  The data on injury rating (1-9) was recorded at Palem, 
Coimbatore Udaipur, surat, and Indore. Across the locations, the data on leaf damage rating was non-significant 
and ranged from 2.0 – 3.5 with an average of 2.80 in the scale of 1-9 (Table 2.3). 
 
The data on dead hearts at 45 DAE was recorded at Palem, Coimbatore, Udaipur, Hisar, Parbhani, Indore and 
Surat.  Except for Hisar center the data from other centers recorded higher CV (> 25.0%).  At Hissar, the damage 
ranged from 17.33 – 36.33 % indicating severe damage. Across the locations the mean dead hearts at 45 DAE 
ranged from 11.86 – 20.896 % with an average of 17.2 %. The entries CSV 17, SPV 2122, CSV 20 recorded 
damage on par with resistant check IS 2205 (Table 2.3). Stem tunneling (%): The data on stem tunneling due to 
borer was recorded at Palem, Coimbatore and Indore centers. Severe damage was recorded at Coimbatore 
(51.7%), followed by Palem (17.5%) and Indore (2.4%). Across the locations the damage ranged from 20.3 – 
29.5 %, the mean being 24.4 %. The entries SPV 2061, SPV 2122, SPV 2114, CSV 17, SPV 2083 recorded low 
stem tunneling. 
 
Midge (Stenodiplosis sorghicola Coq): There was no recordable damage due to midge at AICSIP centre.   
 
Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at Palem, Parbhani 
and Indorely. Across rhe locations the population colonization of head bugs was moderate with a mean of (10.4 
head bugs plant-1). The range was from 6.4-14.7 bugs plant-1. There was no significant different among entries in 
terms of colonization. The test entries that recorded up to 7 bugs plant-1 are: CSV 17, SPV 1870 (Table 2.5). The 
head bug damage rating at milk stage was recorded at Palem and Indore centers. Across the locations the 
damage score ranged from 1.7 – 3.7 on 1-9 scale indicating moderate damage.  There was no significant 
difference among the entries. The entries that showed damage rating up to 2.5 are: CSV 17, SPV 2061, SPV 
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1870, CSV 20, SPV 2114, SPV 2110, and SPV 2083. The check (IS 18551) recorded lowest damage rating (1.7) 
in the scale of 1-9 (Table 2.5). 
 
Shoot bug (Peregrinus maidis) plant damage rating: The shoot bud damage rating on 1-9 scale was recorded 
at Parbhani (Table 2.5). The rating ranged from 1.3 – 5.7, the mean rating was 4.1. The entries recording 
damage (<4) are CSV 23, SPV 2110, SPV 2083, SPV 2061. The entry DJ 6514 recorded lowest damage (1.7).  
 
Grain yield & its components: Grain yield in kg per plot was assessed at Palem and Indore. When the test 
entries were exposed to biotic stresses, especially insects, the yield ranged from 1.68 – 5.5 kg plot-1 the mean 
grain yield was 4.0 kg plot-1. The entries recording higher yield (>4.0 kg plot-1 were Local check, SPV 2083, SPV 
2121, SPV 2114, SPV 2122, SPV 2061 and SPV 2110 (Table 2.4) and were significantly superior compared to 
other test entries. 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Parbhani, and Indore.  Across the 
locations and genotypes, among the entire test entries, CSV 17 was earliest (78 days) flowering followed by CSV 
20 (81 days). Delayed flowering 86 days was recorded in IS 18551 (Table 2.4). 
 
Plant height (cm): The data on plant height (cm) was recorded at Palem. The data on plant height was 
significant. The plant height ranged from 129 to 356 cm plant -1 with an average of 237 cm plant -1. The highest 
plant height was recorded in IS 18551, IS 2205 (356 cm). The shortest height was recorded in CSV 20 (129 cm) 
(Table 2.4). 
 
Plant stand per plot (1.2 m2): The data on plant population per plot (1 row of 4 m) was recorded at Palem, 
Coimbatore and Udaipur. Across the locations, the data on plant stand ranged from 17 to 25 plants plot -1 with an 
average of 18.52 – 29.52 plant plot -1 (Table 2.4). 
 
Trial 3: Initial Hybrid Trial (IHT-GS) (Location: 8) 
The trial IHT-GS consisted of total twenty four entries of which sixteen hybrids, one check (CSV 15), two 
resistant checks (IS 18551, IS 2205), one susceptible check (DJ 6514), three commercial checks (CSH 16, CSH 
23, SPH 1644) and one local check from respective centre were evaluated at eight locations (Coimbatore, 
Palem, Udaipur in Zone I; and, Dharwad, Parbhani, Akola, Indore, Surat in Zone II) for resistance to key pests.    
 
Shoot fly (Atherigona soccata Rondani): Deadhearts caused due to shoot fly was recorded at 28 days after 
emergence (DAE) at eight locations (Coimbatore, Palem, Udaipur in Zone I; Dharwad, Parbhani, Akola, Indore 
and Surat in Zone II (Table 3.1). The deadheart % of DJ 6514 the susceptible check was recorded <70%, hence 
not considered. The shoot fly data from Palem, Coimbatore, and Udaipur had > 25% CV, hence could not 
discussed. Across the location in Zone-I, The entries SPH 1722, SPH 1723, SPH 1730, SPH 1735, SPH 1736, 
and SPH 1737 recorded on par with resistant check IS 18551 which recorded 15.5% deadhearts (Table 3.1).  
 
In Zone-II, all location the data on deadhearts at 28 DAE had < 25% CV. for deadhearts at 28DAE. At Parbhani 
none of the entries were on par with resistant check IS 18551.The resistant check recorded 43.6% deadhearts at 
28 DAE. At Dharwad, the mean damage was 50.6 %; range being 19.8 to 85.4%.. None of the entries found on 
par with resistant check. At Akola heavy infestation of shoot fly was recorded. The mean shoot fly damage was 
74.1% and damage ranged from 41.9-79.6%. None of the test entry was on par with the resistant checks. At 
Indore, the shoot fly mean deadhearts was 43.2 % with a range from 27.1 to 73.3 % deadhearts. The entries 
recorded lower deadhearts % are SPH 1722, SPH 1723, SPH 1724, SPH 1730, SPH 1733, SPH 1737 and local 
check. At Surat the shoot fly damage ranged from 23.8 to 72.4 % the mean being 40.0 %. None of the entries 
were on par with resistant check (Table 3.1).  
 
Across the locations in Zone-II, none of the entries were found on par with resistant check IS 18551. The 
deadhearts range was from 31.6 to 77.5 % with an average of 56.7 %. Across the locations and zones, the mean 
shoot fly deadheart formation at 28 DAE was 48.9 %, range being 27.0 – 77.6 %. None of the test entries were 
significantly superior to resistant check IS 18551 and IS 2205 (Table 3.1). 
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Deadhearts caused due to shoot fly was recorded at 21 days after emergence (DAE) at three locations 
(Dharwad, Indore and Surat in Zone II). Across the locations, in Zone –II, the damage ranged from 12.9 – 49.2% 
DH with an average of 29.5% DH. None of the test entries were on par with resistant check, IS 18551. The 
resistant check recorded 12.9% DH (Table 3.1). 
 
Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor and, leaf glossiness (1-5) have 
been recorded at Palem and Dharwad and seedling height have recorded at Palem centre only during Kharif 
2012. Across the locations, the data on leaf glossiness and seedling vigour was not significant. The data on 
seedlings (%) with shoot fly eggs at 14 DAE was recorded at Parbhani, Dharwad, Indore and Surat. Across the 
locations, the seedlings infestation (%) with eggs was ranged from 28.4-56.7% with a trial mean of 46.3 %. The 
promising entries SPH 1722,SPH 1728 and CSH 16 recorded lower oviposition and were on par with resistant 
check (Table 3.2). 
 
Spotted stem borer (Chilo partellus, Swinhoe) :The data on spotted stem borer infestation was assessed in 
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling 
(%) and peduncle damaged plants (%). The data on injury rating (1-9) was recorded at Coimbatore, Palem, 
Udaipur in Zone I and Indore, Surat in Zone-II.  Across the locations, and zones, the damage range was 2.1 – 4.4 
on scale of 1-9 the mean being 2.9. Entries SPH 1730, and SPH 1737 recorded lower injury rating (Table 3.3). 
 
The data on deadhearts at 45 DAE was recorded at Coimbatore, Palem, Udaipur, Hisar in Zone I, and Parbhani, 
Indore and Surat in zone II.  In zone-I, the DH ranged 7.6 – 25.5 % the mean being 14.9 %. At In zone –II, the 
damage range was 5.9 – 15.5% with an average of 14.1%. Across the locations and zones the overall mean DH 
% due to stem borer at 45 DAE was 12.1% and the damage ranged was from 6.0 – 23.7 %. All centers 
irrespective of zones, the CV was high (>25%) except Hisar. Across the locations and zones,  the range was 
from 6.9 to 21.2% being an average of 14.6%. None of the entries were on par with resistant check IS 2205, 
which recorded 6.9% DH (Table 3.3). The peduncle tunneling (%) were recorded in Coimbatore, Palem and 
Indore. Across the locations and zones, peduncle tunneling (%) ranged from 16.0 – 30.5% with an average of 
23.2%. None of the entries were statistically superior to resistant check IS 2205 (Table 3.4). 
 
Head bug (Calocoris angustatus) : The data on head bug population per panicle was recorded at milk stage 
from Palem, Parbhani and Indore. The range was from 5.9–12.9 bugs/ panicle with an average of 9.9 head 
bugs/panicle. None of the entries were on par with check (Table 3.4). The Panicle damage due to head bug was 
recorded in the scale of 1 to 9 at Palem and Indore. Across the locations, the panicle damage rating was ranged 
from 1.5-3.0 with an average of 2.2. The test entries that recorded < 2 damage rating are: SPH 1723, SPH 1726, 
SPH 1733,  and SPH 1644 (Table 3.4).    
 
Shoot bug (Peregrinus maidis) : The data recorded on damage rating (1-9) due to shoot bug at 75 DAE at 
Parbhani. The damage was ranged from 1.7-5.7 being an average of 4.2. The entries that recorded lower 
damage (<3.4) are SPH 1722, SPH 1724, SPH 1725, SPH 1729, SPH 1644, Local check and CSV 15 and were 
on par with DJ 6514 that recorded 1.5 rating (Table 3.4). 
 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in South Gujarat on Sorghum.  
Therefore evaluation studies were carried out at Surat. The data on mite damage rating was recorded in the 
scale of 1-9. The damage was ranging from 1.67 to 5.67 averaging 4.14.  The data was statistically significant at 
0.05 level.  The DJ 6514 recorded lowest damage (1.67) and the entries found on par with this are SPH 1722, 
SPH 1724 and SPH 1725 (Table 3.2). 
  
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at all locations 
except at Akola. It shows that the germination was satisfactory. The average plant stand was ranged from 18-29 
across the locations and Zones (Table 3.5). 
  
Days to 50 % flowering: The data on days to 50% flowering were recorded at Palem, Parbhani, Indore, and 
Surat. Across the locations and Zones, the range was from 74.2-82.3 with an average of 78.8 days to flower. The 
test entries that recorded early flowering (<78 days) are SPH 1737, SPH 1729, SPH 1732, CSH 16, CSH 23, 
SPH 1644, SPH 1707, SPH 1705 and SPH 1708 (Table 3.5). 
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Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 155 – 325 
cm plant -1 with an average of 200 cm plant -1. The shortest plant height was recorded in SPH 1737 followed by 
SPH 1728. The entry IS 18551 (325 cm) recorded tallest plant height followed by IS 2205 and local check (PSV 
1) at Palem (Table 3.5). 
 
Grain yield (kg/plot) : Grain yield in kg per plot (1.2 m2) was assessed at Palme, Indore and Surat. When the 
entries were exposed to biotic stresses, especially shoot fly and stem borer, the grain yield plot-1 was recorded 
for all the test entries mentioned above. The mean higher grain yield (>3.5kg plot-1) was recorded in SPH 1724, 
SPH 1730, SPH 1731, SPH 1733, SPH 1736, and SPH 1737. The range was 1.33– 3.89 kg/plot with a mean of 
3.13 kg plot -1 (Table 3.5).  
 
Trial 4: Initial Varietal Trial (GS) (Locations: 8) 
The trial IVT-GS constitute total twenty seven entries of which twenty one are varieties, two resistant checks (IS 
18551, IS 2205), one susceptible check (DJ 6514), two commercial checks (CSV 20, CSV 23) and one local 
check from respective centre were evaluated at eight locations (Coimbatore, Palem, Udaipur in Zone I; and, 
Dharwad, Parbhani, Akola, Indore, Surat in Zone II) for resistance to key pests.    
 
Shoot fly (Atherigona soccata Rondani) :The data on deadhearts caused due to shoot fly was recorded at 21 
and 28 days after emergence (DAE) at eight locations (Coimbatore, Palem, Udaipur in Zone I; Dharwad, 
Parbhani, Akola, Indore and Surat in Zone II (Table 4.1).  
In zone -I, the deadhearts due shoot fly at 28 DAE was <70% in susceptible check (DJ 6514) at Coimbatore, 
hence rejected. The shoot fly data from Palem and Udaipur had > 25% CV, hence could not considered although 
the data was statistically significant. Across the location in Zone-I, the shoot fly deadhearts% ranged from 13.0-
82.9 being an average of 27.9%. The entries,  SPV 2164, SPV 2169, SPV 2171, SPV 2173, SPV 2178, SPV 
2181, SPV 2182, SPV 2184,  and local checks from respective centers recorded lowest deadhearts and were on 
par with resistant check IS 18551 which recorded 13.0% deadhearts (Table 4.1).  
 
All locations in zone-II, there was < 25% CV for deadhearts at 28 DAE. Highest mean of deadhearts (74.4%) was 
recorded at Akola. At Parbhani none of the entries were on par with resistant check IS 18551.The resistant check 
recorded 38.4% deadhearts at 28 DAE. At Dharwad, the mean damage was 62.9 %; range being 28.7-91.0%. 
None of the entries found on par with resistant check. At Akola, the mean shoot fly damage was 74.4% and 
damage ranged from 43.6-84.7%. None of the test entry was on par with the resistant checks. At Indore, the 
shoot fly mean deadhearts was 41.6.2 % with a range from 28.7 to 82.7 % deadhearts. At Surat, the mean 
damage was 41.0, ranging from 29.3-80.1% DH. At Indore and Surat, most of the entries were on par with 
resistant check. Across the locations in Zone-II, none of the entries were found on par with resistant check IS 
18551.The deadhearts range was from 34.2 to 83.1 % with an average of 57.9 %. Akola, Parbhani and Dharwad 
had highest incidences of shoot fly (mean 63.0-74.0%). Whereas, Surat and Indore recorded moderate shoot fly 
deadhearts (Table 4.1).  
 
At national level, across the locations and zones, the mean shoot fly deadheart formation at 28 DAE was 49.3 %, 
range being 28.2 – 83.0 %. None of the test entries were significantly superior to resistant check IS 18551 and IS 
2205. However, the entries SPV 2164, SPV 2165 and SPV 2170 recorded about 45% DH and found to be 
moderate resistance (Table 4.1). Deadhearts caused due to shoot fly was recorded at 21 days after emergence 
(DAE) at three locations (Dharwad, Indore and Surat in Zone II). Across the locations, in Zone –II, the damage 
ranged from 15.5 – 58.2% DH with an average of 31.0% DH. The entries that recorded lowest deadhearts are: 
SPV 2164, SPV 2165, SPV 2173, SPV 2181 and were on par with resistant check IS 18551. The resistant check 
recorded 15.5% DH at 21 DAE (Table 4.1). 
 
Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor and, leaf glossiness (1-5) have 
been recorded at Palem and Dharwad and seedling height have recorded at Palem centre only during Kharif 
2012. Across the locations, the data on leaf glossiness and seedling vigour was not significant. The data on 
seedlings (%) with shoot fly eggs at 14 DAE was recorded at Parbhani, Dharwad, Indore and Surat. Across the 
locations, the seedlings infestation (%) with eggs was ranged from 21.1-57.6% with a trial mean of 47.6 %. None 
of the entries were on par with resistant check IS 18551 which recorded 21.1 % seedling infested with eggs at 14 
DAE (Table 4.2). 
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in 
terms of leaf injury plants (%) at 30 DAE, and damage rating (1-9), deadhearts (%) at 45 DAE, stem tunneling 
(%) and peduncle damaged plants (%). The data on injury rating (1-9) was recorded at Coimbatore, Palem, 
Udaipur in Zone I and Indore, Surat in Zone-II.  Across the locations, and zones, the damage range was 2.2 – 3.7 
on scale of 1-9 the mean being 2.9. The entries which had shown low injury rating (<2.5) are: SPV 2165, SPV 
2173, SPV 2175 and CSV 23 (Table 4.3). 
 
The data on deadhearts at 45 DAE was recorded at Coimbatore, Palem, Udaipur, Hisar in Zone I, and Parbhani, 
Indore and Surat in zone II.  In zone-I, the deadhearts % range was 9.8-33.8% with a mean of 20.3 %.  In zone –
II, the damage range was 6.2-18.8% with an average of 14.3%. Across the locations and zones the overall mean 
DH % due to stem borer at 45 DAE was 17.7% and the damage range was from 8.3 – 25.4 %. All centers 
irrespective of zones, the CV was high (>25%) except Hisar. None of the entries were on par with resistant check 
IS 2205, which recorded 8.3% DH (Table 4.3). The peduncle tunneling (%) were recorded in Coimbatore, Palem 
and Indore. Across the locations and zones, peduncle tunneling (%) ranged from 11.7– 30.6% with an average of 
20.8%. Fourteen entries were statistically on par with resistant check IS 2205 at 5% level. The promising entries 
are: SPV 2182, SPV 2171, SPV 2164, SPV 2184, SPV 2176, SPV 2166 and SPV 2183 which recorded <18% 
peduncle damage (Table 4.4). 
 
Head bug (Calocoris angustatus): The data on head bug population per panicle was recorded at milk stage 
from Palem, Parbhani and Indore. Overall, the range was from 7.1–15.0 bugs/ panicle with an average of 
10.2bugs/panicle. All most all entries were on par with check (Table 4.4). The Panicle damage due to head bug 
was recorded in the scale of 1 to 9 at Palem and Indore. Across the locations, the panicle damage rating was 
ranged from 1.3-3.0 with an average of 2.3. The test entries that recorded < 2 damage rating are: SPV 2176, 
SPV 2177, SPV 2178 and local check (Table 4.4).    
 
Shoot bug (Peregrinus maidis): The data recorded on damage rating (1-9) due to shoot bug at 75 DAE at 
Parbhani. The damage was ranged from 2.3-6.0 being an average of 4.6. The entries that recorded lower 
damage rating (<3.4) are SPV 2166, SPV 2167, SPV 2181 and SPV 2183 and were on par with DJ 6514 that 
recorded lowest damage rating i. e. 2.3 (Table 4.4). 
 
Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the 
scale of 1-9 at Surat. The damage was ranging from 1.00 to 7.67 averaging 1.90.  The data was statistically 
significant at 0.05 levels.  The DJ 6514 recorded lowest damage (1.00) and all entries were on par with this DJ 
6514 except in IS 18551 and IS 2205 which are resistant checks to shoot fly and stem borer respectively (Table 
4.2). 
  
Plant stand per plot (1.2 m2) :The data on plant population per plot of 1.2 m2 was recorded at all locations 
except at Akola and Hisar. It shows that the germination was satisfactory.  Across the locations the average plant 
stand ranged from 17-27 with an average of 22 (Table 4.5). 
  
Days to 50 % flowering: The data on days to 50% flowering were recorded at Palem, Parbhani, Indore, and 
Surat. Across the locations and Zones, the range was from 79.8-84.6 with an average of 81.9 days to flower. The 
test entries that recorded early flowering (<80 days) are SPV 2164 and SPV 2165 (Table 4.5). 
 
Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 158 – 347 
cm plant -1 with an average of 249 cm plant -1. The shortest plant height was recorded in SPV 2173 and CSV 15. 
The entry IS 18551 (347 cm) recorded tallest plant height followed by IS 2205 and local check (PSV 1) at Palem 
(Table 4.5). 
 
Grain yield (kg/plot) : Grain yield in kg per plot (1.2 m2) was assessed at Palem, Indore and Surat. When these 
entries were exposed to biotic stresses, especially shoot fly and stem borer, the grain yield plot-1 was recorded 
for all the test entries mentioned above. Overall the mean yield was 2.77 kg/plot ranging 1.49-3.59 kg plot -1. The 
mean higher grain yield (>3.3kg plot-1) was recorded in SPV 2164, SPV SPV 2165, SPV 2166, SPV 2176 SPV 
2179 (Table 4.5). 
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III.  Evaluation of forage sorghum experimental varieties/ hybrids/ parental lines for resistance 
to insect pests 

 
Three forage sorghum trials viz. IVHT (multi-cut), AVT (single-cut) and IVT (single-cut), were evaluated across 
the zones for resistance to key pests at six locations (Surat, Udaipur, Hisar in zone-I,  Parbhani, Akola, Dharwad, 
Indore, Surat in Zone-II). Fish meal was applied in planted trials to attract shoot fly and to ensure desirable 
infestation. Evaluation for stem borer resistance was done under natural conditions. Due care was taken to 
conduct AICSIP trials at hot spot locations for respective pests.   
 
Trial 5: Initial Varietal and Hybrid Trial (IVHT-Forage-Multi-cut) (Locations: 8) 
The trial IVHT-MC consisted of total fifteen entries of which 6 hybrids, 2 varieties, 1 local check, 2 resistant 
checks, 1 susceptible check and 3 released checks were evaluated at six locations (Udaipur, Surat, Hisar in 
Zone I; and Coimbatore Dharwad, Akola, in Zone II) for resistance to key pests mainly shoot fly and stem borer.  
 
Shoot fly (Atherigona soccata, Rond) :Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at two locations (Udaipur, Surat in Zone-I and four locations at Dharwad, Rahuri, Parbhani, 
Akola in Zone-II).  
 
In Zone-I, the shoot fly damage ranged from 21.5 to 77.0% with mean of 343.0 %. The lowest deadhearts 
recorded in SPH 1714, SPH 1717, SSG 59-3, CSH 20MF, SPH 1719 and  were on par with resistant check IS 
2205 (25.4% DH). In Zone-II, the shoot fly was from 33.3 to 86.4 % with an average of 72.7%. None of the 
entries were on par with resistant checks. The resistant check IS 18551 recorded 33.3% (Table 5.1). Across the 
locations and genotypes, the overall mean shoot fly damage at 28 DAE was from 31.0 to 83.3% being an 
average of 62.8%. Although the data was statistically significant at 5% level, but no entry was on par with 
resistant check IS 18551 at 28 DAE (Table 5.1). 
 
Deadhearts caused due shoot fly was also recorded at 21 DAE at Surat and Dharwad. But none of the entries 
performed better or on par with resistant check IS 18551. The shoot fly deadhearts at 21 DAE was recorded from 
11.0 to 57.9 being an average of 41.0%. Only SSG 59-3 was performed relatively better than other entries but 
not on par with resistant check IS 18551 (Table 5.1). 
 
Morpho-physiological traits : The morpho-physiolgical traits such as seedling vigor and leaf glossiness have 
been recorded at Palem, Rahuri and Dharwad during Kharif 2012.There was no significant differences for 
glossiness and seedling vigor among the test entries (Table 5.2). Table 5.1 shows that the oviposition (shoot fly 
seedlings with eggs % at 14 DAE) was recorded at Parbhani, Dharwad and Surat. The range of oviposition 
across the locations and genotypes were 23.8-64.9 % with an average of 53.0% (Table 5.2). Only commercial 
check SSG 59-3 recorded least preferred for oviposition and was on par with resistant check IS 18551 (23.8%). 
 
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 (%). The data on injury 
rating (1-9) was recorded at Udaipur and Coimbatore. Across the locations and zones, the data on leaf damage 
rating ranged from 1.5-2.7 averaging 2.1.The entries SPH 1697, SPH 1714, SPH 1716, SPH 1718, CSH 24MF 
and SPH 1698 recorded low injury rating (Table 5.3)  
 
The data on deadhearts at 45 DAE was recorded at Udaipur, Surat, Hisar in Zone-I and Coimbatore, Palem in 
Zone-II. Across the locations in zone I, the deadhearts percent ranged from 11.8 to 24.6 being an average of 
20.8%. None of the entries were on par with resistant check except local checks from respective centers. Across 
the locations in zone-II, no single entries were on par with resistant check. Across the locations and zones, the 
damage range was from 9.3-28.1% averaging 18.0%. The entries recorded low deadhearts and on par with 
resistant check are SPH 1697 and respective local checks from centers (Table 5.3). 
 
The data on stem tunneling (%) due to stem borer was recorded at Coimbatore and Palem. The CV% was very 
high (>25%) at all centers. The data was non-significant except at Palem. Across the locations, stem tunneling 
damage was range from 21.6 to 42.5 averaging 28.8%. All entries were at par except susceptible check. The 
lowest stem tunneling (%) was recorded in CSH 24MF (Table 5.3). 
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Head bug (Calocoris angustatus): The data on head bug population per panicle was recorded at milk stage 
from Palem. Overall the range was from 4.0 –25.7 bugs/ panicle with an average of 12.0 head bugs/panicle. 
None of the entries were on par with check (Table 5.4).The Panicle damage due to head bug was recorded in the 
scale of 1 to 9 at Palem. The panicle damage rating was ranged from 1.00-3.00 with an average of 1.8. None of 
the entries found significantly superior to check. The test entries that recorded up to 1.0 damage rating are: SPH 
1715, SPH 1716, SPH 1718, SSG 59-3, CSH 24MF and local check PSV 1 (Table 5.4).    
 
Shoot bug (Peregrinus maidis) : The data recorded on damage rating (1-9) due to shoot bug at 75 DAE at 
Parbhani. The damage was ranged from 2.00-5.33 being an average of 3.71. The data was significant at 5% 
level. The entries SPH 1717, SSG 59-3, SPH 1718, SPH 1719,  and local check CSH 25 recorded lowest 
damage rating due to shoot bug (Table 6.4). 
 
Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the 
scale of 1-9 at 75 DAE in Surat. The damage was ranging from 1.00 to 7.00 with an average of 2.1.  The data 
was statistically significant at 0.05. The entries SPH 1714, SPH 1715, SSG 59-3, CSH 20MF, CSH 24MF and 
SPH 1698 recorded lowest damage 1.0 (5.4). 
 
Days to 50 % flowering: The data on days to 50% flowering were recorded at Palem, Parbhani, Rahuri and 
Surat. Across the locations and Zones, the range was from 69.6-83.8 with an average of 73.9 days to flower. The 
test entries that recorded early flowering (<80 days) was SPH 1718.. The most delayed flowering was noticed in 
DJ 6514 (Table 5.4). 
 
Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 161.1-319.9 
cm plant -1 with an average of 273.0 cm plant -1. The shortest plant height was recorded in SPH 1716 and DJ 
6514. The entry SSG 59-3 and followed by SPH 1697 recorded tallest plant height (319 cm) at Palem. The data 
was statistically significant at 5% level (Table 5.4). 
 
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at Surat, Udaipur, 
Coimbatore, Palem, Dharwad and Parbhani. The germination was satisfactory. Across the locations, the plant 
population per plot was ranged from 20.8-32.4 with a mean of 28.1 plants across the locations and zones (Table 
5.5). 
  
Grain yield (kg/plot): Grain yield in kg per plot (1.2 m2) was assessed at Palem and Surat. When the entries 
were exposed to biotic stresses, especially shoot fly and stem borer, the grain yield plot -1 was recorded for all 
the test entries mentioned above. Across the locations, none found significantly superior. The CV was >25%. 
The yield range was 0.92– 3.17 kg/plot with a mean of 1.76 kg plot -1. The higher grain yield (>2.5kg plot-1) was 
recorded in local check from respective centers (Table 5.5).  
 
Trial 6: Advanced Varietal Trial (AVT-Single-cut) (Locations: 9) 
The trial AVT-SC consisted of total eighteen entries of which fourteen varieties, two commercial checks (HC 308, 
CSV 21F), two resistant checks (IS 18551, IS 2205) one susceptible check (DJ 6514) and one local check from 
respective locations were evaluated at eight locations (Indore, Udaipur, Hisar and Surat in Zone I; and Palem, 
Dharwad, Rahuri, Parbhani, Akola in Zone II) for resistance to key pests mainly shoot fly and stem borer.  
 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at eight locations except Hisar. In Zone-I, the shoot fly damage range at 28 DAE was from 
25.5 to 79.8% with mean of 38.5 %. The lowest deadhearts recorded in SPV 2057, SPV 2130, SPV 2132 and 
were on par with resistant check IS 18551 (25.5% DH). In Zone-II, the shoot fly deadhearts range was from 28.1 
to 87.1 % with an average of 57.6%. None of the entries were on par with resistant checks. The resistant check 
IS 18551 recorded 28.1% (Table 6.1).  
 
Across the locations and genotypes, the shoot fly damage at 28 DAE was from27.1 to 84.3% being an average 
of 50.4%. Although the data was statistically significant at 5% level, but no entry was on par with resistant check 
IS 18551 that recorded 27.1% DH at 28 DAE. The entries that recorded lower deadhearts (<43%) are SPV 2130 
and SPV 2057 (Table 6.1). 
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Deadhearts caused due shoot fly was also recorded at 21 DAE at Surat and Dharwad. Across the locations and 
zones, the damage was from 9.2-67.7 being an average of 37.2%. The entries that were performed on par with 
resistant check are SPV 2057, SPV 2127, SPV 2128 and SPV 2130. Resistant check OS 18551 recorded 9.2% 
DH (Table 6.1). 
 
Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness have 
been recorded at Palem, Rahuri and Dharwad during Kharif 2012 .There was no significant differences for 
glossiness and seedling vigour among the test entries. The oviposition (shoot fly seedlings with eggs %at 14 
DAE) was recorded at Parbhani, Dharwad and Surat.. The range of oviposition across the locations and 
genotypes were 25.0-68.5 % with an average of 48.1% (Table 6.2). The entries SPV 2057, SPV 2130 and CSV 
21F recorded oviposition on par with resistant check IS 18551 (25.0%) and they were least preferred for 
oviposition (Table 6.2). 
 
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 (%).  
  
The data on injury rating (1-9) was recorded at Udaipur and Coimbatore. At Coimbatore, the leaf damage rating 
was from 2.0- 5.0 with a mean of 3.1. At Udaipur, the damage rating range was from 2.03.0 with a mean of 2.5. 
Across the locations and zones, the data on leaf damage rating was not significant and ranged from2.2- 3.7 
being an average of 2.8 in the scale of 1-9. All teat entries were on par with resistant check except DJ 6514 
(Table 6.3). The data on percent leaf injury plant was recorded at 30 DAE at Udaipur, Indore and Coimbatore. 
Across the locations and zones the data on leaf injury was significant at 5% level. The injury rating was from 1.67 
to 3.00 averaging 2.47. In general, the plant injury at 30 DE was low. Overall, the lowest leaf damage (<2.00) 
was recorded in SPV 2056, SPV 2127 and SPV 2128 (Table 6.3).  
 
The data on deadhearts at 45 DAE was recorded at Indore, Udaipur, Surat and Hisar in Zone-I and Coimbatore, 
Palem and Parbhani in Zone-II. Across the locations in zone I, the deadheart percent range was from 18.4 to 
30.9 being an average of 25.2%. The entries on par with resistant check are SPV 2130, CSV 21F and local 
check from respective centers. Across the locations in zone-II, no single entries were on par with resistant check. 
Across the locations and zones, the damage range was from 15.4-27.2% averaging 20.2%. The entries recorded 
low deadhearts on par with resistant check are SPV 2057, SPV 2130, CSV21F and respective local checks from 
centers (Table 6.3).  The data on stem tunneling due to stem borer was recorded at Indore, Coimbatore and 
Palem. The CV% was very high (>25%) at all centers. The data was non-significant except at Palem. Across the 
locations, stem tunneling damage was range from 14.1 to 28.1 averaging 19.9%. SPV 2128 recorded lowest 
stem tunneling (14.1%) across the locations (Table 6.4). 
 
Head bug (Calocoris angustatus) : The data on head bug population per panicle was recorded at milk stage 
from Palem and Indore. Overall the range was from 8.0 –117.7 bugs/ panicle with an average of 12.5 head 
bugs/panicle. None of the entries were on par with check (Table 6.4). The Panicle damage due to head bug was 
recorded in the scale of 1 to 9 at Palem and Indore. Across the locations, the panicle damage rating was ranged 
from 2.00-3.17 with an average of 2.49. None of the entries found significantly superior to check. The test entries 
that recorded < 2.2 damage rating are: SPV 2127, SPVSPV 2131, CSV21F and local check from respective 
centre (Table 6.4).    
 
Shoot bug (Peregrinus maidis): The data recorded on damage rating (1-9) due to shoot bug at 75 DAE at 
Parbhani. The damage was ranged from 3.33-6.67 being an average of 5.31. The data was non-significant. Local 
check and DJ 6514 and CSV 21F recorded lowest damage rating due to shoot bug (Table 6.4). 
 
Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the 
scale of 1-9 at 75 DAE in Surat. The damage was ranging from 1.00 to 7.67 with an average of 2.50.  The data 
was statistically significant at 0.05. The CSV 21F and DJ 6514 recorded lowest damage (~1.50). The entries 
SPV 2130, SPV 2132 were on par with CSV 21F (Table 6.2). 
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Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at all locations 
except at Akola and Hisar. The germination was satisfactory. The plant population per plot was ranged from 
20.3-29.1 with a mean of 24.4 plants across the locations and zones (Table 6.5). 
  
Days to 50 % flowering: The data on days to 50% flowering were recorded at Palem, Parbhani, Rahuri, Indore 
and Surat. Across the locations and Zones, the range was from 79.7-88.5 with an average of 83.8 days to flower. 
The test entries that recorded early flowering (<80 days) was SPV 2127. The most delayed flowering was noticed 
in DJ 6514 (Table 6.5). 
 
Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 235- 356 cm 
plant -1 with an average of 292 cm plant -1. The shortest plant height was recorded in local check PSV 1spv 2127. 
The entry SPV 2057 recorded tallest plant height (357 cm) SPV 2058 (340 cm) at Palem. The data was 
statistically significant at 5% level (Table 6.3). 
 
Grain yield (kg/plot): Grain yield in kg per plot (1.2 m2) was assessed at Palem and Surat. When the entries 
were exposed to biotic stresses, especially shoot fly and stem borer, the grain yield plot -1 was recorded for all 
the test entries mentioned above. None found significantly superior to each other. The yield range was 0.94– 
2.79 kg/plot with a mean of 1.97 kg plot -1. The higher grain yield (>2.5kg plot-1) was recorded in SPV 2052, SPV 
2127, SPV 2128 and SPV 2131 (Table 6.5).  
 
Trial 7: Initial Varietal Trial (IVT-Forage-Single cut) Locations: 6 
The trial IVT-SC consisted of total eighteen entries of which eleven varieties, one check (CSV 15), two 
commercial checks (HC 308, CSV 21F), two resistant checks (IS 18551, IS 2205) one susceptible check (DJ 
6514) and one local check from respective locations were evaluated at six locations (Udaipur, Hisar and Surat in 
Zone I; and Dharwad, Rahuri, Parbhani, Akola in Zone II) for resistance to key pests mainly shoot fly and stem 
borer.  
 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at six locations as mentioned above.  In Zone-I, the shoot fly damage range was from 20.4 to 
88.2% with mean of 35.8 %. The lowest deadhearts recorded in SPV 2191, SPV 2192, and CSV 21F and were 
on par with resistant check IS 18551 (20.4% DH). In Zone-II, the shoot fly damage range was from 32.9 to 78.0 
% with an average of 63.17%. None of the entries were on par with resistant checks. The resistant check IS 
18551 recorded 32.9 (Table 7.1).  
 
Across the locations and genotypes, the shoot fly damage at 28 DAE was from 28.7 to 81.4% being an average 
of 54.0%. Although the data was statistically significant at 5% level, none of the entries was on par with resistant 
check IS 18551 at 28 DAE (Table 7.1). Deadhearts caused due shoot fly was also recorded at 21 DAE at Surat 
and Dharwad. The data on deadhearts was significant at 5% level. The shoot fly deadheart at 21 DAE ranged 
from 10.9 to 72.9% being an average of 34.1%. Only one entry SPV 2191 recorded lowest deadhearts and was 
on par with resistant check IS 2205 (Table 7.1). 
  
Morpho-physiological traits and oviposition: Morpho-physiolgical traits such as seedling vigor and leaf 
glossiness (1-5) were recorded at Palem and Dharwad. And plant height was recorded only at Palem centre. 
 Across the locations, the data on leaf glossiness and seedling vigour was not significant. Antixenosis for 
oviposition on seedlings was evaluated at Surat, Dharwad and Parbhani. Overall, the % of infested seedlings 
with eggs was ranged from 25.6 to 63.9% being an average of 49.1%.  
  
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 (%).  The data on leaf 
injury rating (1-9) was recorded at Coimbatore and Udaipur.  Across the locations, the damage range was 1.33 – 
2.50 and the mean was 1.92. The least damage was recorded in SPV 2188, HC 308 and SPV 2211; however the 
data was not significant at 5% level (Table 7.3). 
 
The data on deadhearts at 45 DAE was recorded at Hisar, Udaipur, Surat in Zone-I and Coimbatore, Parbhani in 
Zone-II. Across the locations in zone I, the deadheart percent range was from 10.7 to 24.0 with an average of 
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18.6%. The entries that had lowest deadhearts % are: SPV 2185, SPV 2191 and CSV 21F and were on par with 
IS 2205. Across the locations, in zone-II, the data was not significant at 5% level. Across the locations and 
zones, overall the mean deadhearts was 13.5% ranging from 7.9-18.4 %. The entries that recorded low 
deadhearts are SPV 2185, SPV 2191(Table 7.3). The data on stem tunneling (%) due to stem borer recorded in 
Coimbatore and Palem were statistically not significant at 5% level. Overall, the stem tunneling ranged from 18.1 
to 32.0 % with a mean of 26.3%. The entry SPV 2187 recorded least stem tunneling (Table 7.4). 
 
Head bug (Calocoris angustatus): The data on head bug population per panicle was recorded at milk stage 
from Palem and Parbhani. The range was from 2.3–23.0 bugs/ panicle with an average of 11.7 head 
bugs/panicle. None of the entries were on par with check (Table 7.4). The Panicle damage due to head bug was 
recorded in the scale of 1 to 9 at Indore. The panicle damage rating was ranged from 1.0-3.7 with an average of 
2.6. The test entries that recorded < 2 damage rating are: SPV 2192, SPV 2194 and local check JJ 1941 (Table 
7.4).    
 
Shoot bug (Peregrinus maidis): The data recorded on damage rating (1-9) due to shoot bug at 75 DAE at 
Parbhani. The damage was ranged from 2.0-6.7 being an average of 4.5. The entries that recorded lower 
damage (<3.7) are SPV 2192, CSV 21F, SPV 2193, SPV 2194 and SPV 2211 were on par with DJ 6514 that 
recorded 3.0 rating (Table 7.4). 
 
Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in South Gujarat on Sorghum. 
The data on mite damage rating was recorded in the scale of 1-9. The damage was ranging from 1.00 to 7.33 
with an average of 2.17.  The data was statistically significant at 0.05 levels.  The DJ 6514 recorded lowest 
damage (1.00) and all test entries were on par with DJ 6514. The entries that showed lowest damage rating 
(1.00) are: CSV 15, HC 308, SPV 2190 and SPV 2185 (Table 7.2). 
 
Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge did not 
recorded at any one of the centers mentioned above.  
 
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at all locations 
except at Akola and Hisar. The germination was satisfactory. The plant stand was ranged from 24.1-31.3 with a 
mean of 27.7 plants per plot across the locations and zones (Table 7.5). 
  
Days to 50 % flowering: The data on days to 50% flowering were recorded at Palem, Parbhani, Rahuri, and 
Surat. Across the locations and Zones, the range was from 71.3-83.7 with an average of 78.7 days to flower. The 
test entries that recorded early flowering (<78 days) are SPV 2187, SPV 2191, SPV 2192, SPV 2193, SPV 2194, 
CSV 15 and local check (Table 7.5). 
 
Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 211– 350 cm 
plant -1 with an average of 290 cm plant -1. The shortest plant height was recorded in CSV 15 followed by local 
check PSV 1. The entry SPV 2186 (350 cm) recorded tallest plant height followed by SPV 2193 (339 cm) at 
Palem (Table 7.3). 
 
Grain yield (kg/plot): Grain yield in kg per plot (1.2 m2) was assessed at Palem and Surat. When the entries 
were exposed to biotic stresses, especially shoot fly and stem borer, the grain yield plot -1 was recorded for all 
the test entries mentioned above. The mean higher grain yield (>2.5kg plot-1) was recorded in SPV 2188 and 
SPV 2187. The range was 0.82– 2.66 kg/plot with a mean of 1.68 kg plot -1 (Table 7.5).  
 
IV.  Evaluation of sweet sorghum experimental varieties/ hybrids/ parental lines for resistance to 

insect pests 
 
Trial 8: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 5) 
A sweet sorghum trial (IAVHT) was conducted across the zones for evaluating resistance to key pests. Total 
twenty seven entries were subjected to evaluate for resistance against shoot fly, stem borer and other pests at 
five locations (Dharwad, Rahuri, Akola, Indore and Udaipur). The trial IAVHT-SS consisted of total four hybrids, 
sixteen varieties, two resistant checks (IS 18551, IS 2205), two susceptible checks (SSV 84, DJ 6514) and three 
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released checks (CSH 22SS, CSV 24SS, CSV 19SS) were evaluated at six locations. Fish meal was applied in 
trials to attract shoot fly for desirable infestation levels. Due care was taken to conduct trials at hot spot locations 
for respective pests.   
 
Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at 28 Days after 
emergence (DAE) at five locations (Table 8.1).  The data at Surat had high CV (>25%), hence could not 
considered. Overall, the data was significant at 5% level.  Across the locations, the mean damage was 53.31% 
and ranged from 28.8-81.6%. The entries SPV 2203, SPV 2204 and CSV 19SS recorded lowest deadhearts and 
were on par with resistant check IS 18551(8.1). The data on deadhearts caused due to shoot fly was not 
recorded at 21 DAE.  
 
Morpho-physiological traits and ovipositional preference: The oviposition (shoot fly seedlings with eggs % at 
14 DAE) was recorded at Dharwad and Indore. The range of oviposition across the locations and genotypes 
were 21.1-67.7 % with an average of 48.21%. Only one entry SPV 2204 recorded lowest oviposition and was on 
par with resistant checks IS 18551 (Table 8.1). Other morpho-physiolgical traits such as seedling vigor and leaf 
glossiness have been recorded at Dharwad, Rahuri and Palem during Kharif 2012. The data at Palem was not 
statistically significant both for glossiness and seedling vigor. The entries that recorded higher glossiness are 
SPV 2195, SPV 2198, SPV 2203, SPV 2204, CSV 19SS and CSV 24SS. These entries found on par with 
resistant check. The high seedling vigor was recorded in SPV 2195, SPV 2203, SPV 2204, CSV 19SS (< 3) and 
were on par with resistant check IS 18551 (Table 8.1).  
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in 
terms of leaf injury rating at 30 DAE (1-9), deadhearts (%) at 45 DAE and stem tunneling (%). The data on 
deadhearts caused due to stem borer recorded at 45 DAE was recorded at six locations (Coimbatore, Palem, 
Hyderabad, Indore, Udaipur and Hisar).  The data on injury rating (1-9) was recorded at Coimbatore, Palem, 
Hyderabad and Udaipur.  Across the locations, the data on leaf injury rating was significant and ranged from 
2.00-4.17 being an average of 2.91 in the scale of 1-9. The entries SPV 2195, SPV 2199, SPV 2202, SPV 2203 
and SPV 2204 recorded <2.5 damage rating and were on par with resistant check (Table 8.2).  
 
The stem tunneling (%) were recorded in Coimbatore, Palem, Hyderabad and Indore. The data on stem 
tunneling were not significant at 5%. Across the locations, stem tunneling (%) ranged from 11.7-31.6 % with an 
average of 19.3 %. Most of the entries recorded low stem tunneling % and were on par with resistant check. The 
entries SPV 2204, SPV 2197 and SPV 2135 recorded <15% stem tunneling (Table 8.2). The data on deadhearts 
% at 45 DAE was recorded at six locations (Coimbatore, Palem, Indore, Hyderabad, Udaipur and Hisar). The 
data recorded at Coimbatore and Indore was not significantly different from each other. Across the locations, the 
overall mean DH % due to stem borer at 45 DAE was 23.5 and the range was from 17.1-39.9%. Most of the test 
entries were recorded low deadhearts % and were on par with resistant check. The most promising entries that 
recorded <20% deadhearts are SPV 2074, SPV 2135, SPV 2195, SPV 2203 and SPV 2204 (Table 8.2).  
 
Head bug (Calocoris angustatus): The data on head bug population per panicle was recorded at milk stage 
from Palem and Indore. Across, the locations, the range was from 4.5–13.4 bugs/ panicle with an average of 8.9 
head bugs/panicle. The data was non-significance at 5% level. The panicle damage due to head bug was 
recorded in the scale of 1 to 9 at Palem and Indore. The panicle damage rating was ranged from 1.0-2.7 with an 
average of 1.9. The test entries that recorded < 2 damage rating are: SPV 2075, SPH 1711, SPH 1738, SPV 
2196, SPV 2197 and SPV 2198 (Table 8.3).    
 
Shoot bug (Peregrinus maidis): The data on shoot bug damage rating (1-9) and populations per plant were not 
recorded at any one of these centers mentioned above 
 
Spider mites (Oligonychus indicus and O. pratensis): The data on leaf damage rating (1-9) and the spider 
populations were not recorded at any one of these centers mentioned above 
 
Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge were not 
recorded at any one of these centers mentioned above.  
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Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at five locations; 
Indore, Udaipur, Dharwad, Coimbatore, and Palem. The germination was about 80-90%. The overall plant 
population ranged from 18.9-29.0 with a mean of 23.7 plants per plot across the locations (Table 8.4). 
  
Days to 50 % flowering: The data on days to 50% flowering were recorded at three locations (Palem, Indore 
and Rahuri). Across the locations, the range was from 75.6-90.6 with an average of 82.7 days to flower. Overall 
the data was significant at 5% level. The test entries that recorded early flowering (<78 days) are SPV 2198, SPV 
2204, SPH 1711. The teat entries that recorded longer flowering (> 85 days) are DJ 6514, SSV 84, SPV 2196, 
SPV 2074 and SPV 2202 (Table 8.4). 
 
Plant height (cm): Plant height (cm) was recorded at Palem only. The plant height (cm) range was 253- 339 cm 
plant -1 with an average of 294 cm plant -1. The shortest plant height was recorded in SPV 2199 followed by IS 
2205. The entry IS 18551 recorded tallest plant height (339 cm) and followed by SPV 2197 (337 cm) at Palem 
(Table 8.4). 
 
Grain yield (kg/plot): Grain yield in kg per plot (1.2 m2) was assessed at Palem and Indore.  The grain yield plot 
-1 was recorded for all the test entries mentioned above while exposing those to biotic stresses, especially shoot 
fly and stem borer. At both the locations the CV was >25%. Overall the data was significant at 5% level. The 
mean range was 0.78– 4.93 kg/plot with a mean of 2.54 kg plot -1. The mean higher grain yield (>2.5kg plot-1) was 
recorded in SPH 1711, SPH 1713, SPV 2135, SPV 2195, SPV 2198, SPV 2199, SPV 2203, SPV 2204, SPV 
2205, SPV 2206 and CSV 19SS and CSV 22SS (Table 8.4).  
 
V.  Screening of initial and advance material for resistant to specific pest  
 
Trial 9: Testing of northern region dual purpose sorghum for shoot fly resistant (DP-SF)  
The trial was conducted at three locations, Coimbatore, Hyderabad, Akola and Udaipur. Thirty five entries (22 
lines from North plain, four from ICRISAT, two from Rahuri, one from Udaipur, three resistant checks, one 
susceptible and one local check) were evaluated for resistance mainly to shoot fly. 
 
Shoot fly (Atherigona soccata, Rond): The data on shoot fly deadhearts at 28 DAE was recorded at 
Hyderabad, Akola and Udaipur. All the data recorded on shoot fly deadhearts were statistically significant at 5% 
level. At Hyderabad, the deadhearts range was from 32.2-87.8 % being an average of 48.6%. The test entries 
that recorded lower deadheart% are IS 19349, LAWA, LOCAL 8, P 23, P 41, P 45, LDR 238, PGN 39, RSE 03, 
SUENT 13 and AKR 354. There entries recorded < 40 % DH which is on par with resistant check (Table 9.1) at 
Akola, the mean damage was recorded from 53.3-84.8 with a mean of 73.3%. All most all entries suffered due to 
heavy infestation of shoot fly. The resistant check IS 18551 recorded itself 53.3% DH. However, the entries that 
recorded relatively low deadhearts are ICSV 705 and SUENT 13. These were on par with resistant check. At, 
Udaipur, The DH range was from 15.0-78.0 averaging 25.5%. All most all entries recorded low deadhearts 
except PFGS 45, IS 19349, LOCAL 8, P 29, PGN 45 and PUGL 9. The promising teat entries that recorded 
<20% deadhearts are ICSV 700,P45, PGN 39, PGN 53, PGN 66, RSE 03, SATPANI and SUENT 13 (Table 9.1). 
 
Across the locations, the damage range was from 34.6-81.8% with mean of 49.1%. Total 18 entries P 55, PGN 
65, PFGS 45, P 48, ICSV 705, LAWA, LDR 218, LDR 238, LOCAL -5, M-35-1, P 29, P 41, P 45, PFGS 23, PGN 
39, PGN 4 RED, PGN 45, PGN 53, PGN 66, PGN 75, RSE 03, RSSV 9, SUENT 13,  and AKR 354 were on par 
with resistant check IS 2312. The resistant check recorded 27.1 % DH at 28 DAE (Table 9.1). The data on 
deadhearts at 21 DAE was recorded at Hyderabad. The mean range was from 16.8-57.1 with a mean of 29.6%. 
The data on deadhearts % was significant at 5% level. The promising entries that recorded <20% DH are ICSV 
705 and SUENT 13 (Table 9.1). 
 
Morpho-physiological traits and ovipositional preference: Morpho-physiolgical traits such as seedling vigor 
and leaf glossiness were recorded at Hyderabad during Kharif 2012. The data on these traits were significant at 
5% level. The data on seedling glossiness recorded low in ICSV 700, P 29, LDR 238, PFGS 23, PGN 53 and 
RSE 03. Whereas, the data on high vigor were recorded in PGN 4 RED, PUGL 9, RSE 03 and SUENT 13. 
Overall RSE 03 recorded high glossiness and more seedling vigor (Table 9.1).  
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The data on seedling infestation (%) with eggs recorded at 14 DAE at Hyderabad. However, the data was not 
significant at 5% level. The entries that had lowest oviposition preferences (<15%) are PGN 35, P 23, LDR 238 
and RSE 03. Overall range was from 8.9 to 43.0 with a mean of 23.0% at 21 DAE (Table 9.1). 
 
Glossiness and seedling vigor: The data on glossiness and vigor (1-9 rating) was recorded at Hyderabad. The 
entries recorded high vigor (up to 2 rating) is PGN 45 and PGN 66. The high glossiness rating (up to 2) was 
recorded in P 48, ICSV 705, LAWA, LDR 218, PFGS 23, PFGS 47, PFGS 48, PFGS 94, PGN 45 and PGN 66 
(Table 9.1).  
 
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at three locations 
Hyderabad, Udaipur and Coimbatore. The germination was about 80-90%. The overall plant population ranged 
from 26.1-43.0 with a mean of 33.1 plants per plot across the locations. The data was not significant looking to 
overall data (Table 9.1). 
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in 
terms of leaf injury rating at 30 DAE (1-9), deadhearts (%) at 45 DAE and stem tunneling (%). The data on 
deadhearts caused due to stem borer recorded at 45 DAE was recorded at four locations (Coimbatore, 
Hyderabad, Udaipur and Hisar).   
 
The data on deadhearts % at 45 DAE was recorded at four locations (Coimbatore, Hyderabad, Udaipur and 
Hisar). The data recorded at Coimbatore, Udaipur and Hisar was not significantly different from each other. At 
Hyderabad, the mean range was 10.7 to 51.8 % with a mean of 18.9%. Total 17 entries were not differed with 
resistant check. The most promising test entries are RSE 03, PGN 30, PGN 35, RSSV 9 and SUENT 13. Across 
the locations, the overall mean DH % due to stem borer at 45 DAE was 15.7 and the range was from 11.8-
24.3%. The data was not significant at 5%. The most promising entries that recorded <15% deadhearts are ICSV 
700, ICSV 714, LAWA, P 23, P 41, P 45, PGN 30, PGN 39, PGN 4 RED, PGN 61, RSE 03, RSSV 9, 
SATPANI(Table 9.2).  
 
The data on injury rating (1-9) was recorded at Coimbatore, Hyderabad and Udaipur. The data from Hyderabad 
was significant at 5% level. Across the locations, the data on leaf injury rating was non-significant. Overall range 
was from 2.33-3.89 being an average of 3.00 in the scale of 1-9. The entries that recorded low damage rating 
(<2.5) are PFGS 45, ICSV 700, P 45 and SUENT 13 (Table 9.2).  
 
The stem tunneling (%) were recorded in Coimbatore and Hyderabad. The data at Hyderabad was significant.  
Across the locations, the data on stem tunneling were not significant at 5%. Across the locations, stem tunneling 
(%) ranged from 33.0-58.0 % with an average of 43.6 %. Most of the entries recorded low stem tunneling % and 
were on par with resistant check. The promising entries that recorded low stem tunneling (<12%)  at  Hyderabad 
are ICSV 705, P 41, P 45, PGN 30 and RSE 03 (Table 9.2). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Hyderabad. Overall, the range was 63-96 
days with a mean of 78 days. The longest flowering was recorded in ICSV 700 and least flowering was recorded 
in Local 8 (Table 9.2). 
 
Overall resistant rating: The data on overall rating on resistance was recorded at Hyderabad and was 
significant at % level. The range was from 2.3-5.0 averaging of 3.7. The entries that showed high resistant (up to 
3 rating) are ICSV 700, LAWA, P 23 and SUENT 13 (Table 9.2).  
 
Grain yield & its components: Grain yield in grams per plant was assessed at Hyderabad. When the test 
entries were exposed to biotic stresses, especially insects, the grain yield plant-1 was recorded for all the test 
entries mentioned above. The mean of grain yield plant-1 was ranged from 3.2-20.9 kg/plot averaging 11.1 kg. 
The data was significant at 5% level.  The entries recorded good yield (>15kg) are  P 45, PGN 35, PGN 39, PGN 
61, PGN 75  and CSV 15 (Table 9.2). 
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Trial 10: Testing of initial and advance lines for shoot fly resistant (IASFN) 
The three replicated trial was evaluated for shoot fly resistance at three locations, Hyderabad, Akola and 
Udaipur. Thirty entries (one from breeding unit, DSR, six from entomology unit, DSR, ten from Germplasm Unit, 
DSR, nine from AICSIP, Udaipur, one from ICRISAT, one susceptible check DJ 6514, one resistant check IS 
18551, and one  local check CSV 15) were evaluated for resistance to shoot fly. Fish meal was applied at 10 
DAE as an attractant to make sure of optimum pressures. 
 
Shoot fly (Atherigona soccata, Rond): The data on shoot fly deadhearts at 28 DAE was recorded at 
Hyderabad, Akola and Udaipur. All the data recorded on shoot fly deadhearts were statistically significant at 5% 
level. At Hyderabad, the mean damage was 45.6 and range was from 33.6-78.7%. The test entry SUENT 24, 
SUENT 26, SUENT 9, SUENT 13, ICSV 93046, NRCSENT R 07-7-3-1, NRCSENT R 07-10-2-1, NRCSENT R 
07-42-3-2, POP 52 and EP 57 recorded lowest deadhearts and was on par with resistant check. At Akola, the 
deadhearts range was from 42.6-85.9 averaging 71.5%. The entries EP 96, SUENT 9 and SUENT 13 recorded 
relatively moderate deadhearts (< 60%). The resistant check IS 18551 recorded 42.6% DH. At Udaipur, the 
range was 19.0-73.9 % being an average of 33.3%. However the data was not significant at 5% level. The 
entries SUENT 13,SUENT 26, SUENT 9, ICSV 93046, NRCSENT R 07-7-3-1, NRCSENT R 13-1-63, EC15, 
POP 52, EP 56, EP 96, EB 2 and VKG 34/66 recorded low deadhearts (<30%) and were on par with resistant 
check IS 18551 (Table 10.1).  
 
Overall, the damage ranged 31.7–77.0% DH with mean 50.2 %.across the locations, the entries recorded low 
deadhearts (<45%) are NRCSENT R 07-42-3-2, POP 52, SUENT 13, SUENT 9, ICSV 93046, EC 15 and EP 96  
and were on par with resistant check (Table 10.1). The data on shoot fly deadhearts at 21 DAE recorded at 
Hyderabad only. The entries recorded low deadhearts (<20%) are SUENT 14, SUENT 24, SUENT 13, ICSV 
93046, NRCSENT R07-82-4-2, NRCSENT R07-10-2-1NRCSENT R07-42-3-2EC 15, POP 52, EP 57, EP 56, EP 
96 and EJ 37 (Table 10.1). 
 
Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor, leaf glossiness and plant height 
have been recorded in Hyderabad during Kharif 2012. Both the data on glossiness and vigor were non-significant 
at 5% level. The data on seedling infestation (%) with eggs was recorded only at Hyderabad and was significant 
at 5% level. The range was from 13.9-42.8 with a mean of 21.7%. Most of the test entries were on par with 
resistant checks IS 18551. The entries EJ 37, SUENT 14, SUENT 24, SUENT 9 and SUENT 31 showed 
relatively lower oviposition and were on par with resistant check (Table 10.1). 
 
Chlorophyll content: The data on chlorophyll content (SPAD meter reading) was recorded at Hyderabad and 
found significant at 5% level. The range was 31.2-0.2 being an average of 42.7. Highest chlorophyll content was 
recorded in POP 52, followed by local check CSV 15. The lowest SPAD value was in EJ 37 and followed by 
SUENT 9. The correlations between deadhearts and chlorophyll content need to establish on a larger sample 
unit (Table 10.1). 
 
Plant height (cm): Plant height (cm) was recorded at Hyderabad. The plant height range was 113-249 cm with a 
mean of 185 cm plant -1. The maximum plant height was recorded in ICSV 93046 (249) and the least height (113 
cm) was recorded in NRCSENT R07-10-2-1 (Table 10.1). 
 
Overall resistant rating: The data on overall rating on resistance was recorded at Hyderabad. The resistant 
rating scale was used 1-9. The entries that showed good resistant rating (up to 3.0) are SUENT 26, SUENT 13, 
ICSV 93046, NRCSENT R07-13-1-6, POP 52, EP 96 and VKG 34/66 (Table 10.1). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Hyderabad. Overall, the flowering range was 
81.0-102 days with a mean of 86 days. Most of the entries were recorded flowering above 80 days (Table 10.1). 
 
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at Hyderabad and 
Udaipur. The germination was about 80-90%. The overall plant population ranged from 8.2-39.3 with a mean of 
18.8 plants per plot across the locations (Table 10.1). 
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Trial 11: Testing of DSR’s (F7 & F8) selections for key pest resistance (SPPRN) 
The trial was conducted at three locations, Palem, Hyderabad, Parbhani and Akola for shoot fly resistance and 
Palem, Hyderabad and Coimbatore for stem borer. Thirty four entries (28 crosses from North plain, four from 
ICRISAT, two from Rahuri, one from Udaipur, three resistant checks, two susceptible and one local check) were 
evaluated for resistance mainly to shoot fly and stem borer. 
 
Shoot fly (Atherigona soccata, Rond): The data on shoot fly deadhearts at 28 DAE was recorded at Palem, 
Hyderabad and Akola. All the data recorded on shoot fly deadhearts were statistically significant at 5% level 
except Akola. At Palem, the range of shoot fly deadhearts was from 5.0 to 70.6 with a mean of 19.2%. The CV 
was high (> 24%) and hence could not considered. At Hyderabad, the deadhearts range was from 30.1 to 79.9 % 
being an average of 45.4%. The crosses that recorded lower deadhearts % are (M 35-1 x IS 2312)-3-2-2, (ICSV 
700 x IS 2205-1)-3-1-1, (M35-1x ICSV 714)-3-1-1, (ICSV 700 x ICSV 705)-1-2-2, (PGN 56 x ICSV 705)-2-3-2, 
(PGN 35 x PGN 30)-3-2-2 and (P 23 x ICSV 705)-2-2. At Akola, the range was from 38.2 to 90.1% with an 
average of 57.2%. However, the data was not significant at 5% level. Across the locations, the deadhearts range 
was from 24.6 to 77.9% with mean of 40.3%  The data was significant at 5% level. The promising crosses 
recorded low deadhearts (<40%) are (M 35-1 x IS 2312)-3-2-2, (ICSV 700 x IS 2205-1)-3-1-1, (EP 60  x IS 
18551-1)-3-1-2, (M35-1x ICSV 714)-3-1-1, (ICSV 700 x ICSV 705)-1-2-2, (PGN 56 x ICSV 705)-2-3-2, (PGN 35 x 
PGN 30)-3-2-2, (P 23 x ICSV 705)-2-2-1  and were on par with resistant check (Table 11.1). 
 
The data on deadhearts at 21 DAE was recorded at Hyderabad and Parbhani. Across the locations, the mean 
range was from 23.7 to 48-7 with a mean of 35.2%. The data on deadhearts % was not significant at 5% level. 
The promising entries that recorded low damage are (PGN 35 x PGN 30)-3-2-2, (P 23 x ICSV 705)-2-2-1, (EP 60 
x IS 18551-1)-3-1-2, (EC 15 x SUENT 13)-1-2-1 and (ISCV 700 x CSV 216R)-3-1-1 (Table 11.1).  
   
Morpho-physiological traits and ovipositional preference : Morpho-physiolgical traits such as seedling vigor 
and leaf glossiness were recorded at Hyderabad and Palem during Kharif 2012. Overall, the data on these traits 
were not significant at 5% level. The data range was from 2,33 to 4.65 in the scale of 1-5. The crosses that 
recorded high growth and high glossiness are (EC 15 X ICSV 714)-2-1-2 and (ICSV 700 X CSV 216R)-3-1-1 
(Table 11.3). 
 
The data on seedling infestation (%) with eggs recorded at 14 DAE at Hyderabad and Parbhani. The data was 
significant at 5% level. The crosses that had lowest oviposition preferences (<56%) and were on par with 
resistant check IS 18551. Overall range was from 49.4 to 85.6 % with a mean of 66.1% at 14 DAE (Table 11.1). 
 
Plant stand per plot (1.2 m2): The data on plant population per plot of 1.2 m2 was recorded at three locations 
Hyderabad, Palem, Parbhani and Coimbatore. The overall plant population ranged from 10.8-22.8 with a mean of 
17.2 plants per plot across the locations. The data was significant looking to overall data (Table 11.1). 
 
Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in 
terms of leaf injury rating at 30 DAE (1-9), deadhearts (%) at 45 DAE and stem tunneling (%).  
 
The data on deadhearts caused due to stem borer recorded at 45 DAE was recorded at three locations 
(Coimbatore, Hyderabad and Palem). The data recorded at Coimbatore and Palem was not significantly different 
from each other. At Hyderabad, the mean range was 10.9 to 51.8 % with a mean of 21.9%. Total seven 
pedigrees were not differed from resistant check. Across the locations, the overall mean DH % due to stem borer 
at 45 DAE was 16.2 and the range was from 7.5-30.8%. The data was not significant at 5%. The most promising 
crosses that recorded <15% deadhearts are (PGN 35 x PGN 30)-3-2-3, (EP 60  x IS 18551-1)-3-1-2, (EC 15 x 
SUENT 13)-1-2-1, (ICSV 700 x IS 2312-2)-1-2-3 and (ICSV 700 x IS 2205)-3-1-2 (Table 11.2). 
 
The data on injury rating (1-9) was recorded at Coimbatore, Hyderabad and Palem. The data from Hyderabad 
was significant at 5% level. Across the locations, the data on leaf injury rating was non-significant. Overall range 
was from 2.11-4.44 being an average of 3.23 in the scale of 1-9. The crosses that recorded low damage rating 
(<2.7) are (P 23 x ICSV 705)-2-2, (EC 15 x SUENT 13)-1-2-1, (ICSV 700 x IS 2312)-1-2-3, (ICSV 700 x IS 2205)-
3-2-4 (Table 11.2).  
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The stem tunneling (%) were recorded in Coimbatore, Palem and Hyderabad. The data at Hyderabad was 
significant. Across the locations, the data on stem tunneling were significant at 5%, however, CV % was high.. 
Across the locations, stem tunneling (%) ranged from 13.5-42.7 % with an average of 25.6 %. Most of the entries 
recorded low stem tunneling % and were on par with resistant check. The promising crosses recorded low stem 
tunneling (<20%) are (PGN 35 x PGN 30)-3-2-2, (EP 60 x IS 18551)-3-1-3, (EC 15 x SUENT 13)-1-2-1, and 
(ICSV 700 x IS 2205)-3-1-1 (Table 11.2).  
 
Head bug (Calocoris angustatus): The data on head bug population per panicle was recorded at milk stage 
from Palem and Parbhani. Across, the locations, the range was from 6.0–14.5 bugs/ panicle with an average of 
9.96 head bugs/panicle. The data was non-significance at 5% level. The panicle damage due to head bug was 
recorded in the scale of 1 to 9 at Palem. The panicle damage rating was ranged from 1.67-3.67 with an average 
of 2.69. However the data was not significant at 5% level. The crosses that recorded least damage (<2.0) are 
(EC15 x SUENT 13)-3-1-2, and (M 35-1 x IS 2312)-3-2-2 (Table 11.2).    
 
Shoot bug (Peregrinus maidis): The data on shoot bug damage rating (1-9) was recorded at Parbhani. The 
data was significant at 5% level. The data ranged from 2.00 to 5.67 with a mean of 4.26. The crosses recorded 
(< 2.0).low shoot bug damage ratings are (P 23 X ICSV 705)-3-1 and DJ 6514 (Table 11.3). 
 
Days to 50 % flowering: Days to 50% flowering were recorded at Palem and Parbhani. Overall, the range was 
74.0-84.8 days with a mean of 80.9 days. The longest flowering was recorded in DJ 6514 and least flowering 
was recorded in (M-35-1 X IS 2312-1)-3-2-2 (Table 11.3). 
 
Plant height (cm): Plant height (cm) was recorded at Palem. The plant height range was 163-383 cm with a 
mean of 286 cm plant -1. The maximum plant height (383 cm) was recorded in (EP 60 X IS 18551)-3-1-2) and the 
least (163 cm) was recorded Swarna (Table 11.3). 
 
Grain yield & its components: Grain yield in grams per plant was assessed at Palem. When the test entries 
were exposed to biotic stresses, especially insects, the grain yield plant-1 was recorded for all the test entries 
mentioned above. The mean of grain yield plant-1 was ranged from 1.3 to 3.8 g plant-1 averaging 2.3 g plant-1  
The data had high CV%. The crosses recorded good yield (>3 g/plant) are (EC 15 x SUENT 13)-1-2-1, (ICSV 
700 x ICSV 705)-1-1-2, (DSV 5 x Y 75)-3-2-1, (DSV 5 x PUGL-9)-1-1-3, and (M-35-1 x ICSV 714)-3-1-1 (Table 
11.3). 
 
 VI.  Validation of IPM modules for shoot pests 
 
Validation of IPM modules for shoots pests in sorghum  
Application of endosulfan has been banned for crop protection. There is a need to evaluate newer molecules at 
AICSIP centers. Some of the AICSIP centers have taken up initiatives for testing new molecules. At present, in 
IPM trial an insecticide, Thiomethoxam (Cruiser) tested as seed treatment with or without using conventionally 
recommended insecticides or botanical like neem seed kernel extract and intercropped with red gram or soybean 
has proved to be cost effective with desirable level of pest management.  
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Annexure I: DSR-AICSIP Publications in Entomology-2012 
 

Sl. 
No. 

Name of the Author Title of the paper. Volume no. issue No. Type 

1 Bhagwat, VR, Shyam Prasad, G, 
A. Kalaisekar, Subbarayudu B., 
Hussain, Upadhyaya SN, 
Daware, D G Rote R G and 
Rajaram V (2012). 

Evaluation of some local sorghum checks for shoot fly, Atherigona 
soccata Rondani and Stem borer, Chilo partellus Swinhoe 
resistance. Annals of Arid Zone (Accepted: M/s No: ADZ/2010/25 
dated 21-10-10) 

Journal 

2 Bhagwat V.R., 
K.Srinivasbabu,G.Shym Prasad, 
Daware, D.G, Subbarayudu B, 
Prabhakar and Patil J.V( 2012) 

Companioning sorghum with safflower for the management of shoot 
fly and aphids in post rainy season.Journal of Oilseed research. 29 
(spl.issue) pp 374-376 
  

Journal 

3 Daware D.G; Bhagwat. V.R; 
Ambilwade P.P. and Kamble R. 
J. ( 2012) 

Evaluation of integrated pest management components for the 
management of sorghum shoot pest in rabi season Indian  Journal of 
Entomology  (accepted) 

 

4 Daware D. G and  Ambilwade 
P.P  (2012) 

Evaluation of IPM components for the control  of sorghum shoot 
pests in kharif season Pestology.36 (10) pp 54 - 57 Journal 

5 Daware D. G and  Ambilwade 
P.P  (2012) . 

Seasonal activity of shoot fly Atherigona soccata   (Rondani) 
attacking   rabi sorghum in relation to weather factors .Pestology.36 
(10): pp 27-30  

Journal 

6 Daware D. G; Ambilwade P. P. 
and Kamble R. J. ( 2012) 

Estimation of avoidable yield losses due to  major shoot pests in 
Kharif  sorghum, Indian Journal of Entomology  (accepted)  Journal 

7 Kiran Gandhi.B. and 
Shekharappa (2013) 

Evaluation of commonness of    ear head Caterpillars by changing 
sowing dates in Kharif /Sorghum. IOSB Journal of Agriculture and 
Veterinary Science (IOSB-JAVS) e-ISSN. 2319-2380, p-ISSN: 2319-
2372. Volume X, Issue X (Jan-Feb.2013), PP 00-00. 
www.josrjournals.org. 

Journal 

8 Kiran Gandhi, B, Shekharappa 
and R.A. Balikai (2013) 

Estimation of per cent earhead damage and yield loss due to 
earhead caterpillar Helicoverpa armigera under natural condition on 
Kharif Sorghum. International Journal of plant protection, hind agri-
horticultural society, Accepted for publication, 
.www.hinagrihorticulturalsociety.co.in 

Journal 

9 Kiran Gandhi.B, Shekharappa 
and R.A. Balikai (2012) 
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Annexure II: AICSIP Entomology trials and nurseries conducted Kharif 2012 
 
Tri
al 
No 

Trials Ent Rep Plot 
size 

(rows 
x m) 

Number of trials to be conducted at each AICSIP centres 
  

Tot
al  

Coi Dha Pal Par Rah Ako Ind  Sur Uda Hyd His Mee  

I. Evalation of regular/on-going AICSIP trials for key pest resistance   

1 AHT (GS & DP) 16 3 2  x 2 1 1 1 1   1 2 2 1   1   11 

2 AVT (GS & DP) 14 3 2  x 2  1 1 1 1   1 2 2 1   1   11 

3 IHT (GS) 24 3 2  x 2  1 1 1 1   1 2 2 1   1   11 

4 IVT (GS) 27 3 2  x 2  1 1 1 1   1 2 2 1   1   11 

5 IAVHT (MC) 15 3 2  x 2  1 1 1 1 1 1 1 1 1   1   10 

6 AVT (SC) 14 3 2  x 2  1 1 1 1 1 1 1 1 1   1 1 11 

6-1 IVT (SC) 18 3 2  x 2  1 1 1 1 1 1 1 1 1   1 1 11 

7 IAVHT (SS) 27 3 2  x 2  1 1 1   1 1 1   1 1 1   9 

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

8 DP-SF & SB 35 3 2  x 2  1         1     1 2 1   6 

9 IASFN 24 3 2  x 2            1     1 1     3 

10 F7 > F8 (SF & 
SB) 

34 3 2  x 2  1   1 1   1       2     6 

11 ISIPRSN 
(ICRISAT) 

20 3 2  x 2                          0 

12 BEAT 16 3 x 2 4  x 4                          0 

13 CMS for SPN 44 2 2  x 2                          0 

14 F8-F10-SPN 114 2 2  x 2                          0 

15 Forage-SF 24 3 2 x 2                          0 

III. On-farm evaluation of IPM module/public sector trials    

  On-Farm IPM 3   1 acre                           

IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks   

  Pest survey     Farmer
s field 

Mandatory for all centers, use Performa     

   
469 Total 

trials   
10 8 9 8 4 11 12 11 10 6 9 2 10

0 
 
Note: Two plantings for shoot fly and stem borer were done by Indore and Surat centre.  
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Annexure III: Entomology trials data-Compliance report Kharif 2012 
 

S No Centre No of 
trials 

supplied 

First 
Sowing 

Second 
sowing 

Date of data received 

Shoot fly Stem 
borer 

Midge Shoot 
bug 

Head bug Aphids Mite 

1 Coimbatore 10 20-27-Jul NS 16 Feb 16 Feb 16 Feb 16 Feb 16 Feb NR NR 

2 Palem 9 26-June NS  10 Dec 10 Dec NR NR 10 Dec NR NR 
3 Parbhani 8 17-Jul NS 4 Oct 4 Oct NR 22-Nov 22-Nov NR NR 
4 Akola 11 31-July NS 6 Mar NR NR NR NR NR NR 
5 Dharwad 8 17-Jul NS 8 Nov 8 Nov NR NR NR NR NR 
6 Indore 12 20-Jun 25-Jul 8-Feb 8-Feb NR NR 8-Feb NR NR 
7 Surat 11 18-Junl 6-Jul 8-Jan 8-Jan NR NR NR NR 8-Jan 
8 Rahuri 4 5-Jul NS 19-Dec NR NR NR NR 19-Dec NR 
9 Udaipur 10 26-Jul NS 5-Dec 5-Dec NR NR NR NR NR 

10 Hisar 9 22-Jun NS 27 Dec 27 Dec NR NR NR NR NR  
NS = Not Sown; NR = Not Received 
 

Annexure IV: Hot spots locations for key pests 
 

 
 
 
 
 
 
 
 
 
 
 

 
Annexure V: The list of Sorghum Entomologists in AICSIP- Kharif 2012 

 
No Name Brief address email 
1 Dr. P Anandhi SRS, TNAU, Coimbatore  

SRS, TNAU, Kovilpatti 
kovilpatti@sorghum.res.in 
coimbatore@sorghum.res.in 

2 Dr Kavitha RARS, Palem kaviangrau@yahoo.com 
3 Dr  Shekharappa  ARS, UAS, Dharwad shekhar1993@yahoo.com 
4 Dr AP Biradar RARS, UAS, Bijapur bijapur@sorghum.res.in, 

apbiradar123@rediffmail.com 
5 Dr DB Pawar Sorghum Improvement Project, 

MPKV, Rahuri 
rahuri@sorhum.res.in 

6 Dr  DG Daware SRS (AICSIP), MAU, Parbhani parbhani@sorghum.res.in 
7 Dr. SP Mehtre SRS (AICSIP), MAU, Parbhani spmehtre@yahoo.co.in 
8 Dr Sameer Kale Sorghum Res. Scheme (AICSIP) 

DPDKV, Akola  
akola@sorghum.res.in 

9 Dr RK Choudhary  JNKKV, College of Agriculture, 
Indore 

umsax@rediffmail.com, 
indore@sorghum.res.in 

10 Dr KA, Patel  MSRS, NAU, Surat surat@sorghum.res.in 
11 Dr T Husain (Till Aug 2012) MPAUT,  Udaipur udiapur@sorghum.res.in 
12 Dr HC Sharma ICRISAT, Patancheru h.sharma@cgiar.org 
13 Dr G Shyam Prasad DSR, Hyderabad shyam@sorghum.res.in 
14 Dr VR Bhagwat, Convener DSR, Hyderabad bhagwat@sorghum.res.in 

 

Centre (Hot spot) Key peats 
Parbhani Shoot fly 
Udaipur Shoot fly 
Coimbatore Head bug , Stem borer 
Dharwad Shoot fly,  
Palem Shoot fly 
Surat Shoot fly, Stem borer 
Indore Shoot fly 
Akola Shoot fly 
Bijapur  Shoot fly, Aphid, Stem borer 
Rahuri Shoot fly, Aphid 
Hyderabad Shoot fly, Stem Borer 


