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Executive summary

Introduction

Total 180 genotypes were received from AICSIP centers in the form eight trials (AHT-GS, AVT-GS,
IHT-GS, IVT-GS, IAVHT-MC, AVHT-SC, IVHT-SC and IAVHT-SS) were evaluated for pests for
resistance/tolerance at the respective hot-pot locations mainly at Coimbatore, Palem, Rahuri, Indore,
Surat, Ludhiana and Hisar for stem borer and Dharwad, Palem, Akola, Parbhani, Indore, Surat and
Udaipur for shoot fly. Five checks (IS 18551, IS 2205, ICSV 745, DJ 6514, and Swarna) were
incorporated from Entomology. Other than regular trials, pest specific trials for shoot fly and stem
borer including mutant lines with a total of 225 lines developed through team efforts of entomology-
breeding-germplasm were evaluated. A set of 12 lines were also evaluated for pest and disease
resistance through entomology-pathology collaborative efforts. 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 delayed and scanty rainfall than normal one at 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. At,
Akola, aphid infestation was recorded up to 3 rating. Whereas, At Parbhani White grub damage was
noticed to the extent of 40%. The peduncle damage and tunneling damage recorded increase in
percent particularly in Coimbatore. Very low incidence of midge (<3%) was recorded in Surat, and
Deesa. Among the ear head pests, Calocoris angustatus and panicle head worms and Nezara infested
sorghum up to 5%. The mite incidence seems to be increasing particularly in south Gujarat. Pyrilla
showed its existence in northern part particularly in Haryana (<5 %).

Shoot fly (Atherigona soccata, Rond): General trend: Overall, the shoot fly incidence was low to
moderate (15-90%), particularly at Dharwad, Akola, Indore, Udaipur, Surat, Parbhani, and Rahuri.
At Palem and Coimbatore the incidence was relatively low this year. Interestingly, at Dharwad, there
was severe infestation (8-100%).

Grain sorghum: In AHT, AVT, IHT and IVT trials, the DH% range was 30-90%. In AHT and AVT no
test entries was superior to resistant check IS 18551. In IVT-GS, only two test entries SPV 2370 and
SPV 236 recorded low deadheart and were on par with resistant check IS 18551.

Forage (multi cut): The shoot fly damage at peak stage in IVHT-MC was from 20-54% the average
being 34%. The entries SPV 2352, SPH 1807 and SSG 59-3 recorded low shoot fly damage and was on
par with resistant check IS 18551.

Forage (single-cut): In AVHT and IVHT, the shoot fly damage at peak stage was from 22-75% with an
average of 44 %. The promising entries, in AVHT-SC are SPH 1752, SPV 2317, CSV 30F, CSV 21F and
local check which recorded low DH and were on par with resistant check. Whereas, in IVHT-SC, the
test entries that recorded lower damage are: SPV 1822, SPV 2379, SPV 2383, SPV 2384, SPV 2385, SPV
2386, SPV 2387, SPV 2388, and SPV 2389. These were on par with resistant check IS 18551.

Sweet sorghum: In IVAHT-SS, the damage range was 19-71% with an average of 44% at peak stage.
The test entries SPH 1755, SPV 2268, SPV 2318, SPV 2395, SPV 2398, SPV 2399 and CSV 19SS recorded
low damage due to shoot fly and were on par with resistant check IS 18551.

AICSIP-SPN: The entries selected from AICSIP during Kharif 2014-15 had a range of 37-83% with
average of 52%. The entries SPV 2311, SPV 2268, SPV 2322, and HC 308 recorded low deadhearts due
to shoot fly and were comparable with resistant check IS 18551.

Spotted stem borer (Chilo partellus, Swinhoe): General trend: The stem borer incidence was low to
moderate to high (mean 15%). The highest damage was noticed at Surat and Hisar (up to 35%)
followed by Coimbatore and Parbhani. The stem tunneling at Coimbatore and Palem is increasing.

Grain sorghum: In AHT-GS and AVT-GS, the DH% range was 9-22%. In AHT-GS.the entries SPH 1779,
CSH 30 CSH 16 and SPH 1789 recorded low deadhearts % at 45 DAE. In AVT-GS, the entries SPV
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2298, SPV 2296, SPV 2299, SPV 2305, CSV 27, CSV 20, SCV 17 and ICSV 745 recorded low stem borer
deadhearts% and were on par with resistant check IS 2205. In IHT (GS) and IVT (GS), the DH range
was 8-35% with an average of 18%. In IHT-GS, the entries recorded low damage is: SPH 1811, SPH
1814, SPH 1815, SPH 1818, and SPH 1819. In IVT-GS trial, the entries that recorded low damage are:
local check, GJ 42, SPV 2354 and SPV 2358. There test entries were on par with resistant check IS 2205.
Forage sorghum: The stem borer damage at 45 DAE in IAVHT-multi-cut trial was from 12 to 35% the
average being 21%. The test entries recorded lower deadhearts are: SSG 59-3, SPV 2242 F, CSH 20 MF,
SPV 2352, and SPH 1808. In single cut trial: the damage was from 3-33 % with a mean of 20%. In
AVHT-SC, the entries. CSV 21F, local check, CSV30F and CSH 13 and were on par with resistant
check IS 2205. In IVHT-SC, the entries SPV 2379, SPV 2385, CSV 21F, SPV 2388, SPV 2383 and SPV
2376 recorded low stem borer damage and was on par with resistant check IS 2205.

Sweet sorghum: In IVAHT-SS, the damage range was 13-47% with an average of 23% at 45 DAE. The
entries SPV 2399, CSV 19SS recorded low deadheart % and was on par with resistant cheek.
AICSP-SPN for major pests: The entries selected from AICSIP during Kharif 2014 had a range of 3-31%
with average of 11%. The entries recorded lowest damage in entries SPV 2296, SPV 2311, SPV 2182,
HC 308, CSV 21F SPV 2182 and CSV 21 and found on par with resistant check IS 2205.

Head bug (Calocoris angustatus): Damage rating (1-9) due to ear head bugs was recorded at Palem
and Indore. Unfortunately, the damage was very meager. Therefore not recorded in the centers.
However, last season, the damage rating was ranged from 2 to 6.

Shoot bug (Peregrinus maidis): No shoot bug damage was recorded at any of these centers.

Spider mite Oligonychus indicus (Hirst): The damage rating (1-9) was recorded at Surat and
Coimbatore only. The damage was noticed up to 7, with a range of 1-7 averaging 3 damage
rating. Total 25 test entries from all trials recorded < 3 damage rating. There entries are: AHT-GS:
Local check, SPH 1789, SPH 1773, SPH 1775. AVT-GS: SPV 2250, SPV 2293, SPV 2294, IHT-GS: SPH
1811, SPH 1813 and SPH 1814. IVT-GS: SPV 2360, SPV 2361, SPV 2365, SPV 2366 and SPV 2361.
AVHT-SPV 1797, SPV 2312, SPV 2315, SPV 2317. IVHT-SC: SPV 2374 and AICSIP-SPN, SPV 2242,
SPV 2165, SPV 2296, SPV 2317, SPV 2182, CSV 24 SS.

Midge (Stenodiplosis sorghicola Coq): The damage due midge was recorded only at Coimbatore
from 1-7 in the scale of 1-9 damage rating. The incidence was very meager at Palem and hence did
not record as observed in last season. The entries that recorded low damage are: In AHT-GS: SPH
1789, SPH 1775 SPH 1773, In AVT-GS: SPV 2294, SPV 2296SPV 2250, SPV 2293, ICSV 745, in IHT-GS:
SPH 1817, SPH 1813, SPH 1811, SPH 1816, SPH 1814, SPH 1810, IVT-GS : SPV 2362, SPV 2363, SPV
2361, SPV 2360, SPV 2359, in AVHT-SC: SPH 1797, SPV 2312, SPV 2315, SPV 2317, DJ 6514 and in
AICSP-SPN the entries are SPV 2242 and SPV 2296. DJ 6514 recorded low damage due to midge.

Sugarcane aphids (Rhophalosiphum maidis): The data on aphid population and damage was
recorded at Akola only. But the incidence was very low 1-3 rating and hence could not reflected here.
But need to watch this pest in Kharif season also in view of changing climate.

Pest-disease resistance trial (PDRN): Pest-diseases resistance materials were evaluated at hot-spot
centers. The damage recorded from 42-89% averaging 62%. The entries NRCS-FR09-3, RSSV 9, BS
8586 and GMR 309 recorded low damage and were promising since three years of testing. These lines
can be used for resistance breeding programme to improve resistance levels.

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.

4. There is an increasing damage of stem borer peduncle, midge and mite at Coimbatore, Palem and
Surat.
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5. Interestingly, Coimbatore has witnessed good damage of shoot fly.

6. The incidence of Aphid in kharif may be interesting to watch in next season. Since incidence may
increase looking to environmental changes.

7. White grub incidence in Parbhani will be another pest which needs to be watched in future.

Future work plan- Kharif 2016

1. Observations on shoot fly should be recorded when deadhearts reaches at 70 % in susceptible
check or at peak period. 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.

4. Transformation method may be adopted during statistical analysis for reducing CV%. It needs
further discussion. The data may be considered for interpretation if CV % is <25%.

Detailed report

| Pest survey & surveillance & seasonal abundance (eight locations)

a. Telangana State: Twenty fields (Lattupally Thandas, Khanapur, Gangaram, Bolgalpally, Nallavelly, Bhoyapur,
Manganoor, Thimmajipet, and Palem) in Mehboobnagar district were surveyed for pest incidence. Local sorghum
mostly yellow sorghum was sown by most of the farmers. Very few fields (about 10%) had intercropping with red
gram. The shoot fly damage ranges from 16 to 64% averaging 27% deadhearts; the stem borer damage was
ranged from 15 to 42 % averaging 17 % at 45 DAE. Panicle damage rating due to head bug (1-9 scale) was 4.5
that count about 18.5% panicle damage. The shoot bug damage was ranged from 5 to 19% with 11.5%. Aphid
infestation was minimum level 5%. No plant protection measures were undertaken by the famers. Low incidence
of head worms and grasshoppers (5%) were observed. The armyworms infestation was up to 12% in some of the
fields.

b. Tamil Nadu: Total 20 fields were surveyed; mostly CO 19 and CO 30 varieties were grown as sole crop. Only
five fields were intercropped with pulses. Shoot fly incidence from 9-26% with an average of 11.6%. Whereas, the
damage due stem borer was from 17-31% with an average of 22.8%. The damage due to midge was from 1-4 in
the scale of 1-9. The head bug damage was up to 4. The mite damage was up to 3. No plant protection
measures were undertaken by the farmers.

c. Karnataka: The shoot fly incidence ranged from 35 to 72.00% with an average of 41%. The incidence of stem
borer was negligible (2.5%). The incidence of armyworm, midge, grasshopper, head bug and ear head
caterpillars was also negligible. The natural enemies like coccinellids were found 0.50 per plant. The
parasitization of stem borer by Cotesia flavipes was recorded up to 6.9%. The other pests like armyworm, head
bug, grasshopper and ear head caterpillar's viz.,Helicoverpa armigera, Stenochroia elongella were negligible
during the cropping season. Mostly, CSH 14, 16, MSH 51, AM 251, BIO 504, PRO 8384, JKSH 22, MLSH 296,
and NSH 27 were found grown. During Kharif, in Bijapur districts, the Kharif sorghum was less grown, eight fields
recorded moderate shoot fly but severe in late sown sorghum. Shoot fly was low to moderate (11.8%). Other
pests were below economic injury levels.

d. Maharashtra: In Marathwada region, 16 fields were surveyed in Latur, Parbhani and Beed districts. The crops
were sown in last week of June, 2015 mostly with hybrid 296. Only five and two fields were intercropped with
pigeon pea and soybean respectively. The shoot fly damage was 5-21 with an average of 8.4%. Whereas, stem
borer infestation was from 4-11 with 6.4% average. The white grub infestation (40%) was heavy mostly in light
soil in Parbhani district. Moderate incidences shoot bug 1- 4 no/whorl (<2 damage rating, 5%) and low
grasshopper damage <5% was recorded. In Vidarbha region, the sowing of sorghum crop was completed during
third week of July. The delayed rains suffered the crop condition. Total 29 farmers’ field were visited (11 in Akola,
8 in Washim, 3 in Yavatmal and 7 in Buldhana districts) for pest damage survey .Mostly, CSH 9, CSH 14, B-296,
and CSV 15 sorghum varieties and hybrids were grown. The incidence of sorghum shoot fly was moderate
ranging from 14.5 to 38.7 % deadhearts averaging 14.5% on the timely sown crop. The deadhearts due to stem
borer was moderate and recorded 3.7 to 10.9% averaging 7.5%. The infestation of the midge was also noticed
during the crop season on the cob but it was negligible (0.35 midge/ear head, 4.5%). The aphid damage was
noticed in Yavatmal district (2-4 damage). The aphid predator like lady bird beetle was also observed on the
sorghum in the range of 0.48 to 3.70 LBB/meter row length as the incidence of aphids noticed ranging from 11 to
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34 aphids / leaf / sg.cm.and the damage was up to 4 in the scale of 1-9. Considering two regions (Vidarbha and
Marathwada) in Maharashtra, the shoot fly was 23.9 %, stem borer 8.5 % and shoot bug was up to 9%, aphid
incidence was up to 5% and head bug damage was up to 4%. The midge was at low level (2%). The
grasshopper damage recorded up to 4% in some places.

e. Madhya Pradesh: Pest survey studies were carried out in Indore, Dhar, Jhabua, Badwani, Khargone Dewas,
and Ujjain districts during different stages of sorghum crop. In each district five fields were surveyed. This year
farmers have sown the crop during second week to third week of July, 2015. Attack of shoot fly was noticed up
to 20-80 % with an average of (22%). The sorghum crop was attacked by stem borer up to 11-34% (15%). In the
later stage of crop attack of stem borer, shoot bug and earhead pest infestation was observed. Among the ear
head pests Calocoris angustatus and Nezara viridula was noticed to attack the crop plants below economic injury
level i.e. 5-10 % with the population of 5-12 bugs per ear head. The panicle of the sorghum plants was attacked
by 5-10 bugs per panicle.

f. Gujarat: In Deesa district, there was moderate incidence of midge (Stenodiplosis sorghicola Coq) up to 18% in
some of the farms. The incidence of shoot fly ranges from 30-48 % (35%) and moderate incidence of stem borer
was recorded10-35 % (16.8%). In Surat, The incidence of shoot fly was ranged from 4.8 to 16.9 (9.5%). GJ-42 a
local variety was planted in general.. The incidence of stem borer deadhearts percentage ranged from 5.5 to 29.4
(18.6%). The incidences of mite was low in farmers field (<5%). The natural enemies mostly coccinellids were
predominately observed (2-3 nymphs/leaf). Overall, in Gujarat, the shoot fly damage was (19%), stem borer
(11.5%), midge (7%), head bug (11%), army worms (10%) and grasshoppers was up to 10%.

g. Rajasthan: Pest survey was conducted at different crop growth stages (vegetative, reproductive and
physiological maturity) in 25 farmer's field. Mostly, CSV 15, CSV 23 and CSV 28 were grown at farmers’ field.
Shoot fly infestation were recorded at low (11 %) whereas in the hotspot nursery it was up to 70 per cent under
late sown condition. Stem borer was moderate (12%) in the breeding trials. However, the infestation of other
insect pest was sporadic viz. shoot bug, grass hopper and sorghum midge was recorded at very low level due to
the continuity of rains during later crop growth stages. No intercrop with sorghum was noticed during Kharif 2015
except few places where green was intercropped with sorghum. No plant protection measures were undertaken
by the farmers.

h. Punjab: Twenty fields were surveyed in three districts (Ropad, Ludhaina and Mohali). Mostly the sorghum was
sown during last week of June to first week of July, 2015. The shoot fly damage was ranged from 8-65% with an
average of 44%. Stem borer damage was found from 2-35% with an average of 13%. In Ludhiana district the
attack of cotton grey weevil was found up to 18%. Most fields were sprayed with chloropyriphos and
cypermethrin.

i. Haryana: About 22 fields were surveyed for pest damage assessment in Hisar. During Kharif, 2015 the insect
pests problem in forage sorghum was not much alarming except stem borer infestation was maximum up to 51
per cent in some of the susceptible genotypes. The shoot fly infestation remained low to moderate (up to 15 per
cent). No new pest was noticed; however, grasshopper and grey weevil were found infesting the crop with very
low infestation and population (up to 5%). The pyrilla infestation was noticed up to 18%.

Summary of pest situation in sorghum growing states-Kharif-2015-16

State SFDH | SBDH | APHD | SHBD | HBD | MIGD Remarks
(%) ) | ) | *) | %) | )

Tamil Nadu 11.6 22.8 25 4.2 115 19.7 | Mite damage was up to 3%

Telangana 27.6 17.2 54 115 18.5 25 Moderate incidence of head worms (up to 15 %),
grasshoppers (<4%).

Karnataka 412 25 2 25 2.6 35 Coccinellids (0.50 %), Stem borer parasitization by
Cotesia flavipes (7%).

Maharashtra 239 85 5.6 8 4.6 2.3 Grasshopper damage up to 4%, White grub infestation up
to 40% in Parbhani district

Madhya 225 15.2 25 25 7.6 2.6 | Nezara damage seen (5-10%).

Pradesh

Gujarat 19 11.6 3.2 35 11.3 7.2 Mite incidences increasing in south Gujarat (>5 %) in
some areas.rmy worm 10%

Rajasthan 11.2 124 35 25 25 2.5 | Grasshoppers damage up to 7%

Punjab 44 13 0.0 0.0 0.0 0.0 Pyrilla up 3%, Grey weevil up to 8%

Haryana 15 51 3 4 3 2 Stem borer was predominant pest, Pyrilla damage (18%),
Grasshoppers and grey weevils (up to 5%).

Note: The pest survey data collected by respective centers and confined to the respective areas only.
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Pest status in sorghum growing states-Kharif-2015-16
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Promising entries with less susceptibility to key pests of grain and dual-purpose sorghum from
different trials, Kharif- 2015 (Location: 6-9)

Trial Shoot fly at peak stage Stem borer at 45 DAE Midge damage rating Mite damage rating
(<45% DH) (<15% DH) (<4 rating) (<4 rating)
(IS 18551 30-45% DH) %) (IS 2205 10-15% DH)
AHT None SPH 1779, CSH 30, CSH16, | SPH 1789, SPH 1775 | Local check, SPH 1789,
(GS) SPH 1789 SPH 1773 SPH 1773, SPH 1775
AVT None SPV 2298, SPV 2296, SPV | SPV 2294, SPV 2296SPV | SPV 2250, SPV 2293 and
(GS) 2299, SPV 2305, CSV 27, | 2250, SPV 2293, ICSV | SPV 2294, DJ 6514
CSV 20, SCV 17, ICSV 745 745
HT None SPH 1811, SPH 1814, SPH | SPH 1817, SPH 1813, | SPH 1811, SPH 1813, SPH
(GS) 1815, SPH 1818, SPH 1819 SPH 1811, SPH 1816, | 1814
SPH 1814, SPH 1810
VT SPV 2370, SPV 2361 Local check, GJ 42, SPV | SPV 2362, SPV 2363, | SPV 2360, SPV 2361, SPV
(GS) 2354, SPV 2358 SPV 2361, SPV 2360, | 2365, SPV 2366, SPV 2361
SPV 2359
IAVHT SPV 2352, SPH 1807, SSG | SSG 59-3, SPV 2242 F, CSH | None DJ 6514
(MC) 59-3 20 MF, SPV 2352, SPH 1808
AVHT SPH 1752, SPV 2317, CSV | CSV  21F, local check, | SPH 1797, SPV 2312, | SPH 1797, SPV 2312, SPV
(SC) 30F, CSV 21F, local check CSV30F, CSH 13 SPV 2315, SPV 2317, DJ | 2315, SPV 2317, DJ 6514
6514
IVHT SPV 1822, SPV 2379, SPV | SPV 2379, SPV 2385, CSV | (CO(S) 28, DJ 6514 SPV 2374, DJ 6514
(SC) 2383, SPV 2384, SPV 2385, | 21F, SPV 2388, SPV 2383,
SPV 2386, SPV 2387, SPV | SPV 2376
2388, SPV 2389
IAVHT SPH 1755, SPV 2268, SPV | SPV 2399, CSV 19SS None None
(SS) 2318, SPV 2395, SPV 2398,
SPV 2399, CSV 19SS
AICSIP- SPV 2311, SPV 2268, SPV | SPV 2296, SPV 2311, SPV | SPV 2242, SPV 2296 SPV 2242, SPV 2165, SPV
SPN 2322, HC 308 2182, HC 308, CSV 21F 2296, SPV 2317, SPV
2182, CSV 24 SS
PDRN-SF | NRCS-FR09-3, RSSV 9, | BS 8586, NRCS-FR 09-3, | None None
GMR 309, BS 8586 SUENT-13 ,GMR 309
BMR-SF PBMR 3, BMR 23375, BMR | PBMR 5, EC 582508, BMR | None None

23150, DSRBMR 2

23150, BMR 231581, SSG
59-3, CSV 21F

Note: Underlined entries recorded as resistant/tolerance to more than one pest
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Il. Evaluation of grain sorghum experimental varieties/ hybrids/ parental lines for resistance to
key insect pests

The breeding materials through two advanced trials viz., AHT and AVT and two initial trials viz., IHT and IVT on
grain sorghums were evaluated across the locations for resistance against key pests. Total 87 entries including
desirable 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 evaluate AICSIP trials at hot spot locations for desirable pests. In all
entomology trials, zones as decided by the breeding program, could not considered while analyzing data, since
hot spots are not matching with the zones.

Trial 1: Advance Hybrid Trial (AHT-GS) (Locations: 9)

The trial AHT-GS consisted of twenty one entries of which ten experimental hybrids, five released hybrid checks
(CSHs 14, 16, 23, 25 and 30) one local check from respective centers, three resistant checks for different pests
(IS 2205, IS 18551, ICSV 745) and two susceptible checks (DJ 6514, Swarna) were evaluated at nine locations
(Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Indore, Surat and Rahuri) for resistance/susceptibility
to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat). The data on shoot fly generated at
Udaipur and Indore were not considered as the trials were treated as vitiated. The data from Coimbatore, Palem
and Rahuri could not consider due to high CV (> 25.0%). At Dharwad the mean infestation was exceptionally
high (85.7 % DH), the entries Local check (DSV 6), CSH 30, CSH 25 and CSH 16 were on par with resistant
check IS 18551. At Parbhani none of the test entries were on par with resistant check. However, the entries SPH
1789, SPH 1779 and Local check (CSH 25) recorded with less than 42.5 % DH. At Akola mean infestation of
shoot fly infestation was exceptionally high (80.6 % DH). None of the entries were on par with resistant check.
Across the locations and genotypes, the mean shoot fly deadheart formation was 64.4 % with a range of 26.7 -
82.5 %. None of the entries was significantly superior to resistant check IS 18551 (Table 1.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore,
Dharwad, Palem, Parbhani and Rahuri. The CV% was high at all centers except at Dharwad. At Dharwad the
range was from 9.7 to 4.7, with an average of 7.5 eggs/5pts. Overall across the locations range was from 3.0 to
8.8 eggs/Spts. The lowest oviposition was recorded in IS 2205. No test genotypes were on par with resistant
check (Table 1.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor and leaf glossiness were
recorded. The data on seedling vigor at 12 days after emergence recorded at Coimbatore, Dharwad, Palem,
Parbhani, Rahuri, Akola and Surat. The CV% at Coimbatore, Palem and Rahuri was high, therefore, could not
considered. The data were not significant at Udaipur and Surat. Overall, the range was from 2.88 to 3.7 with an
average of 3.33. The entries that recorded <3 vigor rating are SPH 1787 and SPH 1787 and IS 2205. The data
was not significant at 5% level (Table 1.2). The data on leaf glossiness at 12 days after emergence was
recorded at Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat. The data recorded at all locations
were significant at 5% level except Udaipur. The CV% was high at Coimbatore and Surat. Across the locations,
the data was significant at 5% level and showed range from 1.45 to 3.86 with an average of 3.09. Across the
locations, none of the entries were at par with resistant check, however the entries SPH 1789 and SPH 1791
and Local check recorded score less than 3.0 (Table 1.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of damage rating (1-9) at 35 DAE, deadhearts (%) at 45 DAE, stem tunneling (%) at harvest. The data on
deadhearts at 45 DAE due to stem borer was recorded at Coimbatore, Palem, Parbhani, Rahuri and Surat.
Except for Surat all centers recorded high CV % (>25%). At Surat the stem borer deadhearts ranged from 17.7 -
67.4 % with an average of 35.0 % DH. However the entries the entries SPH 1779, CSH 30, SPH 1787 and SPH
1791 data recorded < 30.6 % DH. Across the locations, the DH% due to stem borer ranged from 9.6 — 22.8% DH
with an average of 14.2 % DH and data was no significant however, the entries SPH 1779, CSH 30, CSH16 and
SPH 1789 recorded low deadhearts (Table 1.3).
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The data on injury rating (1-9) was recorded at six locations viz., Coimbatore, Palem, Parbhani, Rahuri, Akola
and Surat. The data recorded high CV% at all locations except Surat. The leaf injury rating at Surat ranged from
2.7 — 8.0 with an average of 4.9. The entries SPH 1787 and SPH 1791 recorded low leaf injury rating. Across
the locations, the range of leaf injury was from 1.3 to 2.9 with an average of 2.1 in the scale of 1-9. The entries
SPH 1787, CSH 30, SPH 1779, CSH 16, SPH 1789 recorded <2 injury rating and were on par with resistant
check IS 2205 (Table 1.3). The data on stem tunneling (%) due to borer was recorded during harvest at
Coimbatore. The data recorded high CV% at all three locations. but significant at 5% level, however, the entries
CSH 30, SPH 1789, CSH 16 recorded low stem tunneling (Table 1.3).

Midge (Stenodiplosis sorghicola Coq): This season, the data on midge damage was recorded low at
Coimbatore. The locations CV% was high, hence data could not be considered, however the entries SPH 1789,
SPH 1775 and SPH 1773 recorded <1.67 damage score (Table. 1.3)

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in Southern part of Gujarat
and Tamilnadu on Sorghum. The data on mite damage rating was recorded in the scale of 1-9 at Surat and
Coimbatore. The damage at Surat ranged from 1.33 — 5.0 with an average of 2.37. The data at Coimbatore
registered high CV %. The entries Local check, SPH 1789, SPH 1773 and SPH 1775 showed minimum damage
score (< 2.0) (Table 1.4).

Aphid (Rhopalosiphum maidis): The data on aphid plant damage rating was recorded at Akola. For the first
time the aphid infestation was recorded at Akola. The CV was high. However, the damage ranged from 1.0 -
4.33 with a mean of 1.94 (Table 1.4).

Head bug (Calocoris angustatus): The damage due to head bug could not record in any center, since there
was meager infestation.

Shoot bug (Peregrinus maidis): The damage due to shoot bug did not recorded by any centers, since there
was meager infestation.

Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Rahuri, and Surat. Across the
locations the data was significant at 5% level. Overall, the mean was 67 with a range of 61.0 to 80 days. All the
hybrids flowed within 67 days. The earliest to flower was SPH 1777 (62 days). The longest days to flowering was
recorded in DJ 6514 (80days) (Table 1.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at
Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat. Across the locations, the data on plant stand
was significant and ranged from 18.0 to 26.0 plants plot - with an average of 22.0 plants plot - (Table 1.5).

Trial 2: Advance Varietal Trial (AVT-GS) (Locations: 9)

The trial AVT-GS consisted of nineteen entries of which nine experimental varieties, four released varieties
checks (CSVs 17, 20, 23 and 27) one local check from respective centers, three resistant checks for different
pests (IS 2205, IS 18551, ICSV 745) and two susceptible checks (DJ 6514, Swarna) were evaluated at nine
locations (Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Rahuri, Indore and Surat) for
resistance/susceptibility to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at
seven locations (Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat). The data on shoot fly
generated at Udaipur and Indore could not be considered owing non-uniformity and high CV (>25%). At
Coimbatore, the shoot fly range was 10.3 to 38.9% with an average of 22.4%. None of the entries were superior
to resistant check. The deadheart at Dharwad ranged from 55.2 to 89.6 % with an average of 77.5 %
deadhearts. The entry SPV 2308 recorded damage lowest damage (55.2%). At Palem, the range was very low,
from 5.5 to 38.2% with an average of 17.9%. At Parbhani the damage ranged from 12.5 - 73.2, the average
being 46.9 %. The entries SPV 2308 and CSV 27 recorded lower damage after resistant check. At Rahuri the
damage ranged from 8.3- 86.7%, averaging 38.3 %. The local check (CSV 19SS) and SPV 2308 was on par
with resistant check. At Akola, the shoot fly range was 34.1 to 93.7% with an average of 68.6%. SPV 2296
recorded lowest damage and was on par with IS 18551. At Surat, the infestation ranged from 17.3 — 74.2% with
an average of 36.1 %. None of the entries were superior or at par with resistant check, however SPV 2294
recorded lower damage 28.0 % compared to other experimental genotypes (Table 2.1). At National level, across
the locations and the genotypes, the data was significant at 5% level; the mean deadheart due to shoot fly
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formation was 44.0 %, the range being 23.3- 65.4%. None of the entries were on par with resistant check IS
18551 (Table 2.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at five locations
(Coimbatore, Dharwad, Palem, Parbhani and Rahuri). Overall the range was from 2.9 to 7.7 eggs with an
average of 6.3 eggs/5 plants. The data could not consider due to high CV% (Table 2.1).

Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness have
been recorded in the scale of 1 to 5. The seedling vigor at 12 days after emergence were recorded at seven
locations, Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat. Overall the data was not significant
at 5% level. The range was from 2.67 to 3.93 with an average of 3.29. None of the entries were found
significantly lower than resistant check and had high CV%. The data on leaf glossiness was also recorded at
seven locations viz; Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola and Surat. Across the locations, the
range was from 1.5 to 4.2 with an average of 3.1. The entries, SPV 2250, SPV 2294, SPV 2298, SPV 2308, and
local checks were found <3 glossiness and was on par with resistant check IS 18551 (1.5) (Table 2.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on stem borer infestation was assessed in terms of
stem borer leaf injury rating (1-9) at 35 days after emergence, deadhearts (%) at 45 DAE, stem tunneling (%) at
hot spot locations. The data on deadhearts at 45 DAE was recorded at five locations viz; Coimbatore, Palem,
Parbhani, Rahuri and Surat. The CV% at all centers except Coimbatore and Surat was above 25% and hence
could not be considered. At Surat the deadhearts due to stem borer was high ranging from 12.7 to 54.1%
averaging 26.1% and at Coimbatore, the range was from 3.2 to 19.2% with an average of 10.3%.Overall, the
data was significant but had high CV%. The entries SPV 2298, SPV 2296, SPV 2299, SPV 2305, CSV 27, CSV
20, SCV 17 and ICSV 745 recorded lowest deadhearts and was on par with resistant check IS 2205 (Table 2.3).

The data on injury rating (1-9) was recorded at five locations viz, Coimbatore, Palem, Akola, Rahuri & Surat. At
all locations except Surat CV% was high hence could not consider. At Surat, the stem borer injury rating ranged
from 3.0 - 8.0 with an average of 4.3. All the entries were found at par with resistant check except ICSV 745, DJ
6514 and Swarna (Table 2.3). The data on stem tunneling % due to borer was recorded at Coimbatore and
Surat centers. At all centers CV % was exceptionally high hence data could not be consider. Overall, the entry
CSV 20 recorded 25.7% stem tunneling damage. Overall the data was not significant at 5% level (Table 2.3).

Midge (Stenodiplosis sorghicola Coq): Midge damage rating on 1-9 scale was recorded at Coimbatore. The
damage ranged from 1.00 — 6.33 with an average of 2.77. The data had high CV% and non-significant at 5%
level. However, the entries SPV 2294, SPV 2296SPV 2250, SPV 2293 and ICSV 745 recorded lowest midge
damage (2.0). DJ 6514 recorded damage rating (3.0) due to midge (Table 2.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in South Gujarat and Tamil
Nadu on Sorghum. Evaluation studies were carried out at Surat and Coimbatore. Although, the data at both
centers were significant but CV% was high at Coimbatore centre. The data on mite damage rating was recorded
in the scale of 1-9. Across the locations and genotypes, the damage was ranging from 1.50 to 5.55 averaging
3.07.The entries that recorded damage rating below 2 are: SPV 2250, SPV 2293 and SPV 2294 and DJ 6514 a
resistant to mite recorded 2.33 damage rating (Table 2.4).

Aphid (Rhopalosiphum maidis): The damage due to aphids was recorded at Akola in the scale of 1-9. The
damage range was from 1.00 to 2.33 with an average of 1.5. It was observed that the aphids infestation was low
and had high CV%. Therefore, could not consider for further discussion (Table 2.4)

Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Rahuri and Surat. Across the
locations and genotypes, the data was significant at 5% level. Among the test entries, CSV 17 recorded earliest
flowering (60.0 days) SPV 2298 (65 days). DJ 6514 recorded longest flowering 78 days (Table 2.4).

Grain yield & its components: Grain yield in grams per five plants was assessed at Surat centre only. When
the test entries were exposed to biotic stresses, especially insect pests, the yield ranged from 117 — 350 g
plants® . The mean grain yield was 227 g plants®.The entries that recorded highest yield (>268 g plants® are
SPV 2250, SPV 2293, SPV 2299, Local checks, IS 18551 and IS 2205 (Table 2.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at seven
centers Palem, Akola, Parbhani, Dharwad, Coimbatore, Surat and Rahuri. Across the locations and genotypes,
the data on plant population was significant and had low CV%. It was ranged 19-25 plants plot 1 with an average
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of 23.0 plants plot 1. The data on plant population could not analyzed due to poor germination at Udaipur and
Indore as a results it was reflected on pest incidence % especially on shoot fly deadhearts (Table 2.5).

Overall resistant rating: The data on overall rating on resistance was recorded at Palem. Overall the range was
from 5.0 -7.0 averaging of 7.0. Statistically there was no difference among the entries. Lowest rating was
recorded in SPV 2305 (5 rating) (Table 2.5).

Trial 3: Initial Hybrid Trial (IHT-GS) (Locations: 9)

The trial IHT-GS consisted of twenty three entries of which twelve experimental hybrids, five released hybrid
checks (CSHs 14, 16, 23, 25 and 30), one local check from respective centers, three resistant checks for
different pests (IS 2205, IS 18551, ICSV 745) and two susceptible checks (DJ 6514, Swarna) were evaluated at
nine locations (Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Indore, Surat and Rahuri) for
resistance/susceptibility to key pests.

Shoot fly (Atherigona soccata Rondani): Deadhearts caused due to shoot fly was recorded at peak stage at 8
locations (Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola, Surat and Udaipur). The data on shoot fly
generated at Indore could not be considered due to high variations in data. The infestation in the form of
deadhearts caused by shoot fly at Coimbatore ranged from 8.2-58.9 % with mean of 27.1 %. The data on shoot
fly on entries SPH 1811 and SPH 1815 were lowest and were on par with resistant check. At Dharwad, the
damage range was from 50.4 — 88.9 %, the average being 79.7 %. Although, the data was significant at 5%
level, but none of the entries was on par with resistant check. At Palem, the data was significant at 5% level.
However, CV% was high and above 25%. Hence could not consider. At Parbhani, the shoot fly deadhearts%
was ranged from 13.3 to 77.4% with an average of 50.3%. The data was significant at 5% level. However, none
of the entries were found at par with resistant check. At Rahuri, the data on shoot fly was significant at 5% and
the range was from 13.2-81.2% with an average of 45.9%. None of the test entries were on par with check IS
18551 (21.5%) deadhearts due to shoot fly. At Akola, the data on shoot fly was significant at 5% level. The shoot
fly range was from 5.1 to 93.8% with an average of 69.1%. None of the test an entry was on par with resistant
check; IS 18551 recorded 5.4% deadhearts due to shoot fly. At Surat, the data was significant at 5% level,
whereas, at Udaipur the data was not significant at 5% level. The data on shoot fly at both centers had high
CV%. At National level, across the locations and genotypes, the mean shoot fly deadheart formation was 54.4%
with a range from 18.4-74.6%. None of the test entries were on par with resistant check, IS 18551 (Table 3.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Coimbatore,
Dharwad, Palem, Parbhani, Rahuri, and Udaipur. The data was not considered due to high CV % except
Dharwad center. Overall, the shoot fly oviposition ranged from 3.4 — 6.3 eggs/5 plants, averaging 5.6 eggs/5
plants. None of the test entries were found on par with resistant check. Resistant check IS 18551 recorded 3.8
eggs/5 plants (Table 3.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor and leaf glossiness have been
recorded. The seedling vigor at 12 days after emergence was recorded at Coimbatore, Dharwad, Palem,
Parbhani, Rahuri, Akola, Surat and Udaipur. The data at Coimbatore, Palem, Rahuri and Udaipur recorded high
CV% hence not considered. Across the locations and genotypes, the test entries that recorded high vigor are
SPH 1810, SPH 1813 and SPH 1811 (<3.1 rating) and they were on par with resistant check IS 18551. The
data on leaf glossiness at 12 days after emergence was recorded at Coimbatore, Dharwad, Palem, Parbhani,
Rahuri, Akola, Surat and Udaipur during Kharif 2015.The data at Coimbatore, Palem, Rahuri, and Surat was not
considered due to high CV %. Across the locations, the glossiness score ranged from 1.67 to 3.50 with an
average of 2.92. None of the entries were on par with the check (Table 3.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on stem borer infestation was assessed in terms of
stem borer leaf injury rating (1-9) at 35 days after emergence, deadhearts (%) at 45 DAE, stem tunneling (%) at
harvest at hot spot locations. The data on deadhearts at 45 DAE was recorded at four locations viz; Coimbatore,
Palem, Parbhani and Surat. The CV% at all centers except Coimbatore and Surat was above 25% and hence
could not be considered (Table 3.3).

The data on deadhearts at 45 DAE due to stem borer was recorded at Surat, Coimbatore, Palem and Parbhani.
However, the data recorded at these four centers had high CV% hence could not be considered. Overall, all
entries except SPH 1821 and CSH 15 were on par with resistant check IS 2205. The resistant check recorded
9.2% DH. The test entries that recoded lowest deadhearts (<12%) are: SPH 1811, SPH 1814, SPH 1815, SPH
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1818 and SPH 1819 (Table 3.3). The data on injury to stem borer on leaf was recorded at Coimbatore, Palem,
Akola and Surat. The data recorded at Coimbatore, Palem and Akola had high CV%. The data on leaf injury
recorded at Surat was ranged from 3.00 to 6.67 with an average of 4.42 in scale of 1-9. The data were significant
at 5% level and had less CV than 25% at Surat center. The test entries recorded below 4.0 are: SPH 1811, SPH
1814, SPH 1815 and CSH 23 (Table 3.3). The data on per cent stem tunneling due to borer was recorded during
harvest at Coimbatore and Surat. The data recorded at Coimbatore had high CV and were non-significant at 5%
level. None of the test entries were on par with resistant check. The lowest stem tunneling was recorded in CSH
23 (33%). The resistant check IS 2205 recorded 16.7% stem tunneling due to stem borer (Table 3.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge spikelet damage in the scale 1-9 was recorded at
is at Coimbatore. The data had high CV% but significant at 5% level. The range of spikelet damage was from
1.00 to 6.33 with an average of 3.22. The lower damage rating was recorded in SPH 1817, SPH 1813, SPH
1811, SPH 1816, SPH 1814 and SPH 1810 (<2) (Table. 3.3).

Spider mites (Oligonychus indicus and O. pratensis): Mite is an emerging pest in South Gujarat and South
Tamil Nadu on Sorghum. The mite damage rating was recorded in the scale of 1-9 at Surat and Coimbatore. The
data at Coimbatore had high CV% but significant at 5% level. Across the locations, the damage was ranging
from 2.50 to 6.00 averaging 3.9. The entries that recorded <3 rating are SPH 1811, SPH 1813 and SPH 1814
(Table 3.4).

Aphid (Rhopalosiphum maidis): The damage due to aphid at Akola was recorded in the scale of 1-9. The
infestation level was low 1.0 to 2.67 with an average of 1.88 rating. Therefore could not discuss here (Table 3.4).

Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Rahuri and Surat. Across the
locations and genotypes, the days to 50% flowering ranged from 59.2-79.6 days, the mean was 67.1 days. The
entry CSH 23 and CSH 30 were earliest to flower. Among the test entries SPH 1815 was the earliest to flower
(62 days). DJ 6514 was recorded delayed flowering (80 days) (Table 3.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at
Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Akola, Surat and Udaipur. Across the locations, the data on
plant stand was significant and ranged from 19 - 23 plants plot " with an average of 21 plants plot - (Table 3.5)

Overall resistant rating: The data on overall resistant rating (1-9) was recorded at Palem and Udaipur. The
data at Udaipur and Palem was not significant at 5 % level and Udaipur had high CV%. Across the locations and
genotypes, the data was not significant. These needs to be relook. Overall, no conclusion can be drawn from
such results (Table 3.5).

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

The trial IVT-GS consisted of thirty entries of which twenty experimental varieties, four released varieties checks
(CSVs 17, 20, 23 and 27) one local check from respective centers, three resistant checks for different pests (IS
2205, IS 18551, ICSV 745) and two susceptible checks (DJ 6514, Swarna) were evaluated at nine locations
(Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Indore, Rahuri and Surat) for resistance/susceptibility
to key pests.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at nine
locations (Coimbatore, Dharwad, Parbhani, Rahuri, Akola, Surat and Udaipur). Heavy infestation was observed
at Dharwad and Akola while it was moderate at other locations. At Coimbatore none of the entries were on par
with check (IS 18551). The shoot fly deadhearts ranged from 2.2 to 54.3% with an average of 35.8 %
deadhearts. The entries SPV 2357, SPV 2354, Local check, SPV 2371 and SPV 2370 recorded < 30%
deadhearts. At Dharwad the mean infestation was severe (76.8 %) the range being 51.6 — 95.8 %) and the
entries SPV 2369 and CSV 23 recorded damage statistically on par with resistant check. The deadheart at
Parbhani ranged from 28.3 to 69.5 % with an average of 50.0 % deadhearts. At Akola, the mean infestation was
52.2 %, the range being 7.5 — 87.4 %. At Rahuri the infestation ranged from 16.5 — 83.5 % while the range was
22.5-72.5 % deadhearts at Surat while at Udaipur the mean shoot fly infestation was 36 %. At all locations data
were significant at 5% level (Table 4.1). At National level, across the locations, the data was significant at 5%
level; the mean deadheart due to shoot fly formation was 50.8 %, range being 24.5 - 70.4 %. None of the entries
were on to resistant check IS 18551 or IS 2205 statistically. However, the entries SPV 2370 and SPV 2361
recorded < 45 % deadhearts (Table 4.1).
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Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at five locations
viz., Coimbatore, Dharwad, Parbhani, Rahuri, and Udaipur. The CV was recorded > 25% at Coimbatore, Rahuri
and Parbhani. The data at Dharwad, Rahuri and Udaipur were significant at 5% level. At national level the
oviposition ranged from 4.67 — 7.57 eggs/ 5 plants the mean being 6.13 (Table 4.1).

Morpho-physiological traits: Morpho-physiolgical traits such as seedling vigor and leaf glossiness were
recorded in the scale of 1 to 5. The data on seedling vigor was recorded at 12 days after emergence at Palem,
Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Rahuri and Surat. The data at Coimbatore and Rahuri could
not consider due high CV%. Overall the data was significant at 5% level. The range was from 2.05 to 3.48 with
an average of 3.07. The test entry Local check, recorded highest seedling vigor after resistant check IS 2205.
The leaf glossiness was recorded at at Palem, Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Rahuri and
Surat. Across the locations, the data was significant at 5% level. Across the locations, the range was from 1.57
to 3.50 with an average of 2.88 in the scale of 1-5. The test entries SPV 2367, SPV 2365, and SPV 2361
recorded high leaf glossiness (Table 4.2).

Spotted stem borer (Chilo partellus, Swinhoe): The data on stem borer infestation was assessed in terms of
stem borer leaf injury rating (1-9) at 35 days after emergence, deadhearts (%) at 45 DAE, stem tunneling (%) at
hot spot locations. The data on deadhearts at 45 DAE was recorded at Coimbatore, Akola and Surat. The CV%
at all centers except Surat was above 25% and therefore rejected. At Surat, the deadhearts due to stem borer
was moderate ranging from 10.05 to 34.17% averaging 22.18 %. Local check, GJ 42, SPV 2354 and SPV 2358
recorded lowest deadheart due to stem borer and was on par with IS 2205 (Table 4.3). The data on injury rating
(1-9) was recorded at Coimbatore, Akola and Surat. The CV % was > 25% at except at Surat, therefore
rejected. At Surat, Local check, GJ 42, SPV 2357, SPV 2358, CSV 27, ICSV 745, SPV 2365 and SPV 2354
recorded lowest leaf injury. The range was from 1.56 to 3.56 with an average of 2.75 in the scale of 1-9 (Table
4.3). The data on stem tunneling % due to borer was recorded at Coimbatore and Surat. However, the CV was
high (>25%) at Coimbatore. The damage ranged from 21.8 — 56.6 % with average of 43.3 % (Table 4.3).

Midge (Stenodiplosis sorghicola Coq): The data on midge damage rating was recorded at Coimbatore only.
The damage ranged from 1.00 — 6.3 with an average of 2.90. At Coimbatore the range was from 3.0 to 7.00 with
an average of 4.14 on damage rating in the scale of 1-9. The data had high CV%. The entries SPV 2362, SPV
2363, SPV 2361, SPV 2360, and SPV 2359 recorded low damage rating (Table 4.3).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded at
Surat and Coimbatore in the scale of 1-9. At Surat, the damage rating was ranging from 1.33 to 5.33 with an
average of 2.23. The CV at Coimbatore was high. Overall, the entries SPV 2360, SPV 2361, SPV 2365, SPV
2366 and SPV 2361 showed < 2 rating (Table 4.4).

Sugarcane aphids (Rhopalosiphum maidis): The damage due to aphids was recorded in the scale of 1-9 at
Akola centre only. The mean damage was low (1.31). The test entries that recorded lowest damage (1.0) are:
SPV 2363, SPV 2365 and SPV 2369 297, CSV 20 and CSV 23 (Table 4.4).

Shoot bug (Peregrinus maidis): There was no recordable damage due to shoot bug at AICSIP centre during
Kharif 2015.

Days to 50 % flowering: Days to 50% flowering were recorded at Rahuri and Surat. Across the locations and
genotypes, the data was statistically significant at 5% level. Overall, the range was from 57.5 to 80.5 days with
an average of 69.26 days. The earliest days to flower was CSV 17 (Table 4.4).

Grain yield & its components: Grain yield in grams per five plants was assessed at Surat. At Surat, the grain
yield was ranged from 125.0.0 to 330.0 with an average of 222.0 g per 5 plants. The entries that recorded
higher yield (>252 g plants) were CSV 20, Local check, SPV 2361, SPV 2365 and SPV 2369 (Table 4.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 row of 2 m) was recorded at nine
center Coimbatore, Udaipur, Parbhani, Akola, Dharwad, Rahuri and Surat. Across the locations, the data on
plant stand was ranged from 17.0 to 24 plants plot -t with an average of 22 plant plot -}(Table 4.5).

Overall resistant rating: The data on overall rating on resistance was recorded at Udaipur. Overall, the data on
resistant rating was significant at 5 % level. Across the locations, the range was from 2.67 to 7.0 averaging of
4.1. The test entries SPV 2366, SPV 2361, CSV 20, SPV 2369, 02, SPV 2293 and SPV 2306 recorded higher
recovery resistant (< 3.0) and were not different from resistant check IS 18551 (Table 4.5)..
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Trial 5: Initial and Advanced Varietal and Hybrid Trial (IAVHT-Forage-Multi-cut) (Locations: 6)

The trial IAVHT-MC consisted of eighteen entries of which three experimental varieties, six hybrids, three
released checks (SSG 59-3, CSH 20MF, CSH 24MF), one local check, 3 resistant checks for respective pests
(IS 18551, IS 2205, ICSV 745), two susceptible checks (DJ 6514, Swarna) were evaluated across the zones at
six locations (Coimbatore, Udaipur, Hisar, Ludhiana, Akola and Surat) for resistance to key pests mainly shoot
fly and stem borer.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded peak stage at six
locations (Coimbatore, Akola, Surat, Udaipur, Ludhiana and Hisar). The mean shoot fly infestation was lowest at
Hisar (12.95 %DH) followed by Coimbatore (23.1 % DH), Ludhiana (27.8 % DH), Surat (39.7 % DH), Udaipur
(45.9% DH) and highest at Akola (55.8 % DH). Across the locations and entries the overall shoot fly damage
ranged from 20.9 — 54.8 % DH average being 34.2 % DH. The entries SPV 2352, SPH 1807 and SSG 59-3
recorded low deadhearts and were statistically on par with resistant check IS 18551 (Table 5.1).

Oviposition preference: The data on eggs per five plants (no) laid due to shoot fly was recorded at two
locations viz., Coimbatore, Udaipur and Ludhiana. The CV% was high (>25%) at all the centers. Across
locations the oviposition ranged from 3.6 — 5.1 eggs/5 plants the mean being 4.47 eggs/5 plants (Table 5.1).

Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness were
recorded in the scale of 1-5. Seedling vigor was recorded at Coimbatore, Akola, Surat, Udaipur, Ludhiana and
Hisar during Kharif 2015. Across the locations, the data was non-significant however, seedling vigor ranged was
from 2.3 to 4.0 with an average of 3.4 (Table 5.1). The data on seedling glossiness was recorded at
Coimbatore, Akola, Surat, Udaipur and Ludhiana. The data at Coimbatore was not significant had to be ignored
due to high CV (> 25). Across the locations, the data was non-significant however, the glossiness ranged from
2.27 to 3.33 with an average of 2.82 (Table 5.2).

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 Surat, Akola and Coimbatore. At all the locations CV was high (>25 %) hence data
was ignored (Table 5.3).

The data on deadhearts at 45 DAE was recorded at Hisar, Surat and Coimbatore. The data at Coimbatore has
high CV% hence data could not be considered. At Hisar, deadhearts ranged from 17.3 — 27.7 % DH and there
was no significant difference among the entries. At Surat damage ranged from 19.2 - 69.1 % DH and was
significant. Across the locations, the data ranged from 15.2 - 42.05 % DH the average being 25.6 % DH. The
entries that recorded low deadhearts are SSG 59-3, SPV 2242 F, CSH 20 MF, SPV 2352, and SPH 1808. There
were on par with resistant check IS 2205 (Table 5.3). The data on stem borer injury rating due to stem borer
was recorded at Coimbatore, Akola, Surat and Ludhiana. The damage was ranged from 1.5 to 2.92 averaging
2.26. There was no significant difference between entries. The data on stem tunneling (%) due to stem borer
was recorded at Coimbatore, Surat and Hisar. The stem tunneling damage was ranged from 2.63 to 37.54%,
averaging 16.9 %. There was no significant difference between entries (Table 5.3).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the
scale of 1-9 at 75 DAE at Surat and Coimbatore. The data from Coimbatore had high CV% and thus could not
be consider for national mean. The damage at Surat was ranging from 1.33 to 5.33 with an average of 2.41. The
data was statistically non significant at 0.05% hence none of the entry was on par with resistant check DJ 6514
(Table 5.4).

Aphid (Rhopahosiphum maidis): The data on aphid damage was recorded on a scale of 1-9 at 75 DAE at
Akola. The data ranged from 1.0 — 2.0, indicating low infestation hence no significant difference was observed
between entries (Table 5.4).

Days to 50 % flowering: The data on days to 50% flowering were recorded at Surat, Ludhiana and Hisar. The
range was from 75 to 83.6 days with an average of 77.7 days to flower. The test entries recorded early flowering
(<65.9 days) are SPH 1806 was earlier (74.3 days) while DJ 6514 was late (85.4 days) (Table 5.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at five
centers, Surat, Udaipur, Akola, Coimbatore Ludhiana and Hisar. The CV was very high (>25%) at Udaipur. The
data of plant stand at these centers was not statistically significant. Across the locations, the data on plant stand
was ranged from 28.3 to 34.1 plants plot - with an average of 30.5 plant plot -1 (Table 5.5).
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Grain yield & its components: Grain yield in grams per five plants was assessed at Surat only. The data on
yield was ranged from 141.6 to 31.3 g 5 plants -! and the mean grain yield was 193.7 g 5 plants (Table 5.3).

Overall resistant rating: The data on overall rating on resistance was recorded at Udaipur and Ludhiana. The
data from Udaipur and Ludhiana recorded high CV. Across the locations and genotypes, the range was from 4.0
- 5.83 with an average of 5.08. There was no significant difference between the entries (Table 5.4).

Trial 6: Advanced Varietal and Hybrid Trial (AVHT-Single-cut) (Locations: 6)

The trial AVHT-SC consisted of total fifteen entries of which three varieties, three hybrids, three commercial
checks (CSH 13, CSV 30F, CSV 21F), one local check from respective centers, three resistant checks (IS
18551, IS 2205, ICSV 745), two susceptible checks (DJ 6514, Swarna) and one local check from respective
locations were evaluated across the zones at six locations (Coimbatore, Udaipur, Hisar, Ludhiana, Akola and
Surat) for resistance to key pests mainly shoot fly and stem borer.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded during peak stage at
four locations (Coimbatore, Akola, Surat and Ludhiana). The data in all centers recorded significant differences
between the entries and had low CV%. Across the locations and genotypes, the overall mean of shoot fly
damage at peak stage was from 24.8 to 64.5% with an average of 45.1%. The data was not statistically
significant at 5% level. The entries SPH 1752, SPV 2317, CSV 30F, CSV 21F and local check recorded <45%
deadhearts although not at par with resistant check. IS 18551 (24.8%) (Table 6.1).

Oviposition preference: The data on eggs per five plants (no) laid due to shoot fly was recorded at two
locations viz., Coimbatore, Surat and Ludhiana. At Surat, the CV was low (<25%). The data at Coimbatore and
Ludhiana had high CV%. Across the locations, the range was from 3.11 to 6.33 eggs averaging 4.49 eggs/5
plants. The data was not significant at 5% level. The lowest eggs were recorded in ICSV 745, local check and IS
2205 (Table 6.1).

Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness were
recorded at 12 days after emergence. The seedling vigor was recorded at Coimbatore, Akola, Surat and
Ludhiana. The data at Coimbatore had high CV%. Across the locations and genotypes, the data on vigor was
not statistically significant at 5%. The range was recorded from 3.67 to 3.83 with an average of 3.98. The test
entries SPH 1794 recorded highest vigor (2.42) and resistant check IS 18551 recorded 2.33 (Table 6.1). The
data on glossiness was recorded at Coimbatore, Akola and Ludhiana. At Coimbatore, the CV was high. Across
the locations and genotypes, the data on glossiness was not significant and had high CV%. The glossiness
range was from 2.11 to 4.56 with an average of 3.52. There were no significant differences for leaf glossiness.
None of the entries found better than resistant check (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
deadhearts at 45 DAE was recorded at Coimbatore, Hisar and Surat. Across the locations, the deadheart
percent ranged from 9.6 to 32.3 with an average of 17.8%. The data was statistically significant at 5% level and
but had high CV% (>25%). None of the entries found superior than check. However, the entries CSV 21F, local
check, CSV30F, CSH 13 recorded below 15% DH due to stem borer. The resistant check IS 2205 recorded
9.56% deadhearts (Table 6.3). The data on injury rating (1-9) was recorded at Coimbatore, Akola and Surat.
Across the locations and genotypes, the CV was very high (>25%) and the data was not significant at 5% level.
None of the entries found better than check (Table 6.3). The data on stem tunneling (%) due to stem borer was
recorded at Coimbatore, Surat and Hisar. Across the genotypes and locations, the CV% was very high (>25%)
and the data not was statistically significant at 5%. The stem tunneling damage was ranged from 16.6 to 58.3
averaging 29.3%. The lowest stem tunneling was recorded in SPH 1752, and local check (Table 6.3).

Sugarcane aphids (Rhopalosiphum maidis): The damage due to aphids was recorded in the scale of 1-9 at
Akola centre only. The mean damage was low (1.22) with a range from 1.0 to 1.67. The range was very narrow
and the data had high CV% (Table 6.4).

Shoot bug (Peregrinus maidis): There was no recordable damage due to shoot bug at AICSIP centre during
Kharif 2015.

Days to 50 % flowering: The data on days to 50% flowering were recorded at Surat, Ludhiana and Hisar. The
range was varied from 74.7 to 84.3 with an average of 81.7 days. However, the data on flowering was not
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significant at 5% level. Swarna recorded earliest flowering (74.7 days) and delayed flowering was noticed in SPH
1752 (Table 6.4).

Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge was recorded
at Coimbatore only. The data recorded low CV% (13.3%) and the data was significant at 5% level. The range
was from 1.33 to 7.00 with an average of 3.58 in the scale of 1-9.The entries SPH 1797, SPV 2312, SPV 2315,
SPV 2317 and DJ 6514 recorded low midge damage rating (<2) (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 at Surat. Across the locations and genotypes, the range was from 1.67 to 5.83 with an
average of 3.47 in the scale of 1-9.0verall, the data had high CV% and statistically non-significant at 5% level.
SPH 1797, SPV 2312, SPV 2315, SPV 2317 and DJ 6514 recorded lowest damage (~2.0) (Table 6.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at five
centers Coimbatore, Akola, Surat, Ludhiana and Hisar. Overall, the data was not significant at 5% level. Across
the locations, the data on plant stand was ranged from 30.2 to 34.7 plants plot 1 with an average of 32.5 plants
plot -1 .The highest plant population was recorded in local check and lowest plant stand was recorded in SPV
2315 (Table 6.5).

Grain yield & its components: Grain yield in grams per five plants was assessed at Surat and Ludhiana. The
data on yield was ranged from 61.8 to 124.5 g plants ** and the mean grain yield was 93.3 g plants®. The data
was not significant at 5% level. The highest grain yield (124.5g) was recorded in CSH 13 and the lowest grain
yield was recorded in Swarna (61.8 g) (Table 6.3).

Trial 7: Initial Varietal and Hybrid Trial (IVHT-Single-cut) (Locations: 6)

The trial AVHT-SC consisted of 30 entries of which 19 varieties, two hybrids, three commercial checks (CSH 13,
CSV 30F, CSV 21F), one local check from respective centers, three resistant checks (IS 18551, IS 2205, ICSV
745), two susceptible checks (DJ 6514, Swarna) and one local check from respective locations were evaluated
across the zones at six locations (Coimbatore, Udaipur, Hisar, Ludhiana, Akola and Surat) for resistance to key
pests mainly shoot fly and stem borer. The trial AVHT-SC consisted of total thirty entries of which nineteen
varieties, two hybrids, three commercial checks (CSH 13, CSV 30F, CSV 21F), one local check from respective
centers, three resistant checks (IS 18551, IS 2205, ICSV 745), two susceptible checks (DJ 6514, Swarna) and
one local check from respective locations were evaluated across the zones at six locations (Coimbatore,
Udaipur, Hisar, Ludhiana, Akola and Surat) for resistance to key pests mainly shoot fly and stem borer.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded peak stage at five
locations (Akola, Udaipur, Coimbatore, Hisar, Surat and Dharwad). At Coimbatore and Udaipur the CV was
>25%. Across the locations shoot fly damage was maximum at Akola (54.55%) followed by Surat (41.5%),
Ludhiana (38.3%). Across the locations the shoot fly damage ranged from 22.2 — 75.6 % with an average of
44.8%. The data was statistically significant at 5% level. The entries SPV 1822, SPV 2379, SPV 2383, SPV
2384, SPV 2385, SPV 2386, SPV 2387, SPV 2388 and SPV 2389 recorded <44% deadhearts and were on par
with resistant check (IS 18551) (Table 7.1).

Oviposition preference: The data on eggs per five plants (no) laid by the shoot fly was recorded at two
locations viz., Coimbatore, Udaipur and Ludhiana. At Coimbatore and Ludhiana the CV was high (>25%). At
Udaipur, The data was no significant. Oviposition was high (6025 eggs/ plants followed by Udaipur and
Ludhiana. Across the locations, the range was from 3.32 to 6.33 eggs averaging 4.79 eggs/5 plants. The data
was not significant at 5% level. The lowest eggs were recorded in SPV 2387 and SPV 2374 (Table 7.1).

Morpho-physiological traits: The morpho-physiological traits such as seedling vigor and leaf glossiness were
recorded at 12 days after emergence. The seedling vigor was recorded at Coimbatore, Akola, Surat, Udaipur,
and Ludhiana. At Coimbatore, the CV % was high. Across the locations and genotypes, the data on vigor was
not statistically significant at 5%. The range was from 3.00 to 3.87 with an average of 3.37. The test entries CSH
13, SPV 2382, SPV 2378 and SPV 2377 recorded highest vigor and were on par with resistant check IS 18551
(Table 7.2). The data on glossiness was recorded at Coimbatore, Akola, Surat, Udaipur and Ludhiana. At
Coimbatore and Udaipur the CV was high. Across locations, the range was from 2.53 to 3.60 with an average of
2.87. There were no significant differences for leaf glossiness among the entries (Table 7.2).
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Spotted stem borer (Chilo partellus, Swinhoe): The data on deadhearts at 45 DAE was recorded at
Coimbatore, Hisar and Surat. The data at Coimbatore and Hisar had high CV%. Across the locations, the
deadheart percent ranged from 9.25 to 38.2% the average being 21.6%. The entries SPV 2379, SPV 2385, CSV
21F, SPV 2388, SPV 2383 and SPV 2376 were on par with resistant check, IS 2205 (Table 7.2). The data on
spotted stem borer infestation was assessed in terms of leaf injury rating (1-9) at 30 DAE. The data on injury
rating (1-9) was recorded at Coimbatore, Akola and Surat. Across locations the leaf injury was low the range was
2.11 - 3.67 with average of 2.64. There was no significant difference among the entries (Table 7.3). The data on
stem tunneling (%) due to stem borer was recorded at Coimbatore, Surat and Hisar. The CV% was very high
(>25%) at Coimbatore and Hisar. At Surat the damage ranged from 21.3 — 76.4 % the mean being 39.4 %. None
of the entries were on par with resistant check (IS 2205) (Table 7.2).

Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge was recorded
at Coimbatore only. However, the CV was very high (40.04%) and was not significant at 5% level. The local
check (CO(S) 28 and resistant check DJ 6514 recorded were lowest midge damage (Table 7.3).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded in the
scale of 1-9 at 75 DAE at Surat and Coimbatore. The data from Coimbatore had high CV% and thus could not
be consider for national mean. The damage was ranging from 1.33 to 5.67 with an average of 2.24. The data
was statistically significant at 0.05 and the entry SPV 2374 recorded lowest damage 1.83 and was on par with
resistant check DJ 6514) (Table 7.4).

Aphid (Rhopahosiphum maidis): The data on aphid damage was recorded on a scale of 1.9 at 75 DAE at
Akola. The data ranged from 1.0 — 2.0, indicating low infestation hence no significant difference was observed
between entries (Table 7.4).

Days to 50 % flowering: The data on days to 50% flowering were recorded at Rahuri and Surat only. The range
was from 90 to 103.3 days with an average of 96.3 days at Rahuri. At Surat, 50% flowering ranged from 79-94.3
days with an average of 86.7 days. The entries Swarna, DJ 6514, Local check, IS 2205, IS 18551 flowered
earlier (~90 days). The late entries were SPV 2376 and SPH 1823 at Rahuri and Surat respectively (Table 7.3).

Plant population per plot (1.8 m2); The data on plant population per plot (2 rows of 2 m) was recorded at five
centers Coimbatore, Surat, Udaipur, Ludhiana and Hisar. Across the locations, the data on plant stand was
ranged from 26.5 to 35.2 plants plot "1 with an average of 31.3 plant plot - (Table 7.5).

Grain yield & its components: Grain yield in grams per 5 plants was assessed at Surat and Ludhiana only. The
data on yield was ranged from 95.0-241.7 g plants 5 and the mean grain yield was 168.8 g plants*. The entries
SPV 2377, CSH 13, ICSV 745, SPV 2392 and SPV Local check recorded >200g yield/ 5 plants (Table 7.4).

Overall resistant rating: The data on overall rating on resistance was recorded at Udaipur and Ludhiana. The
data from Udaipur recorded high CV hence not considered. Across the locations and genotypes, the range was
from 3.0 — 5.0 with an average of 3.84. The entries recorded highest recovery resistance (<3) are SPV 2383,
SPV 2384, SPV 2382, SPV 2381, SPV 2380 SPV 2377 and SPV 2379(Table 7.4).

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

A trial was constituted on evaluation of sweet sorghum lines comprising varieties and hybrids for main shoot

pests especially for shoot fly under artificial conditions at eight locations (Coimbatore, Ludhiana, Rahuri, Akola,

Indore, Surat, Hisar and Udaipur).

Trial 8: Initial Advanced Varietal and Hybrid Trial (IAVHT-SS) (Locations: 8)

A sweet sorghum trial (IAVHT-SS) was conducted across the zones for evaluating resistance to key pests. Total
twenty four were subjected to evaluate for resistance against shoot fly, stem borer and other pests at fight
locations (Rahuri, Akola, Surat, Udaipur, Hisar and Ludhiana). The trial consisted of four test hybrids, twelve
varieties, three resistant checks (IS 18551, IS 2205, ICSV 745), two susceptible checks (Swarna, DJ 6514) and
three released checks (CSH 22SS, CSV 24SS, CSV 19SS). 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 peak period in five
centers viz., Rahuri, Akola, Surat, Udaipur, Hisar and Ludhiana. The data at all centers were significant and had
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low CV%. At Rahuri, the range was from 17.1 to 91.1 with an average of 49.1. At Akola, the range was from 5.14
to 94.7 with an average of 57.9%. The data at Surat was range from 26.9 to 82.9 with an average of 44.6%. At
Udaipur, the range was from 21.0 t063.8 with an average of 43.4%. The data at Ludhiana was ranged from 10.7
to 36.6 with an average of 24.1%. Across the locations and genotypes, the shoot fly damage ranged from 19.1 to
71.7 with an average of 43.9%. The data was highly significant at 5% level but had high CV%. The entries that
recoded below 35% deadhearts are: SPH 1755, SPV 2268, SPV 2318, SPV 2395, SPV 2398, SPV 2399, CSV
19SS, IS 18551 and IS 2205 (Table 8.1).

Oviposition preference: The data on eggs per five plants (no) laid due to shoot fly was recorded at three
locations viz., Coimbatore, Udaipur and Ludhiana. The data on eggs from all centers had high CV (<25%) and
the data was not significant at 5% level. The data on shoot fly deadhearts ranged from 3.00 to 6.78 eggs per five
plants with an average of 5.12 eggs per five plants (Table 8.1)

Morpho-physiological traits: The morpho-physiolgical traits such as seedling vigor and leaf glossiness were
recorded at 12 days after emergence. The data on seedling vigor was recorded at Rahuri, Akola, Surat,
Ludhiana and Udaipur The data from Rahuri and Ludhiana had high CV %. The data at Surat, Udaipur and
Ludhiana was not significant at 5% level. Overall the range was from 2.60 — 3.93 with an average of 3.14. The
entries that recorded below 3 are SPH 1755, SPH 1798, SPH 1825, SPV 2318 and SPV 2395 (Table 8.2). The
seedling glossiness was recorded at Coimbatore, Akola, Surat and Ludhiana. The data from Coimbatore,
Udaipur and Ludhiana had high CV %. Across the locations and genotypes, the glossiness ranged from 1.67-
3.40 with an average of 2.71. The entries that recorded higher glossiness (below 3) are SPH 1755, SPH 1798,
SPH 1825, SPH 1824, SPV 2268, SPV 2312, SPV 2393, SPV 2395, SPV 2398, SPV 2399, SPV 2401 and CSV
19SS and were on par with resistant check (Table 8.2).

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 Akola and Surat. Across the locations and genotypes, the range was from 2.33 to
4.5 with an average of 3.1. The data indicates that the range is very narrow and CV % was high (Table 8.3). The
data on deadhearts at 45 DAE was recorded at Surat and Hisar. The data at Hisar had high CV%. Across the
locations and genotypes, the deadheart percent ranged from 12.3 to 47.1% with an average of 23.4%. There
was significant difference between the entries at 5 % level and had low CV%. Almost all entries were at par with
resistant check IS 2205. The entries that recorded considerably low deadhearts (<20%) are SPV 2399 and CSV
19SS. The resistant check IS 2205 recorded 12.3% deadhearts (Table 8.3). The data on stem tunneling
damage due to stem borer was recorded at Surat and Hisar. Overall, the range was from 16.3 to 53.6% with an
average of 27.1%.The data was significant at 5% level and had low CV%. The test entries that recorded stem
tunneling % below 25% are SPH 1798, SPV 2268, SPV 2394, SPV 2397, SPV 2398, SPV 2399, SPV 2400 and
SPV 2401. The resistant check recorded 16.3 stem tunneling (Table 8.3)

Sugarcane aphids (Rhopalosiphum maidis): The damage due to aphids was recorded in the scale of 1-9 at
Akola centre only. The mean damage was low (1.5) with a range from 1.0 to 2.00. The range was very narrow
and the data had high CV% (Table 8.4).

Shoot bug (Peregrinus maidis): There was no recordable damage due to shoot bug at AICSIP centre during
Kharif 2015

Spider mites (Oligonychus indicus and O. pratensis): The data on leaf damage rating (1-9) was recorded at
Surat centre only. The data was statistically significant at 5% level. The mite damage rating ranged from 1.33 -
5.00 with an average score of 2.28 indicating very narrow range and low incidence (Table 8.4). The lowest mite
infestation was recorded in almost all entries. The lowest infestation was recorded in DJ 6514 (Table 8.4).

Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge did recorded
as the there was low incidence at potential centers particularly at Coimbatore.

Overall resistant rating: The data on overall rating on resistance was recorded at Ludhiana and Udaipur.
Overall, the data on resistant rating was not significant at 5 % level. Across the locations, the range was from
3.33t0 5.50 averaging of 4.51. The test entries SPV 2318, SPH 1798, SPV 2268 and SPV 2272 recorded higher
recovery resistant (< 4.0) and were not different from resistant check IS 18551 (Table 8.4).
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Days to 50 % flowering: The data on days to 50% flowering were recorded at Surat, Rahuri, Ludhiana and
Hisar. Overall the range was from 75.2 to 86.7 with an average of 81.1 days to 50% flower. The test entries that
recorded early flowering was SPH 1824 and delayed flowering was noticed in DJ 6514 (86.7 days). (Table 8.4).

Grain yield & its components: Grain yield in grams per five plants was assessed at Surat only. The data on
yield was ranged from 116.7 to 240.0 g plants ** and the mean grain yield was 162.5 g plants®. The data was
significant at 5% level. The highest grain yield was obtained in IS 18551 and the lowest was recorded in DJ 6514
(Table 8.4).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at six
centers Rahuri, Akola, Surat, Udaipur, Hisar and Ludhiana. Across the locations, the data on plant stand was
ranged from 19.4 to 29.2 plants plot -1 with an average of 24.8 plants plot 1 . The data was not significant at 5%
level (Table 8.5).

V. Evaluation of selected lines for shoot pest resistance

One trial comprised of twenty five entries, selected from AICSIP for evaluating against shoot pests. The trial was
formulated with an objective to identify breeding sources from AICSIP program which has performed better
against shoot pest but neglected due to poor yields. Such lines may find place in resistance breeding program as
sources for shoot pests resistance.

Trial 9: Evaluation for shoot pest resistance (AICSIP-SPN) (Locations: 6)

Total twenty five entries consisted seventeen test varieties selected from AICSIP, four released checks (CSV
24SS, CSV 19 SS, HC 308, CSV 21F), three resistant sources (IS 18551, IS 2205, ICSV 745) and one
susceptible check (Swarna) was incorporated. The trial was conducted at six locations (Coimbatore, Akola,
Surat, Hyderabad, Hisar and Parbhani).

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations (Coimbatore, Akola, Hyderabad, and Surat). At Coimbatore, the damage range was from 3.30 -45.40
with an average of 21.45%. The data recoded high CV%. Therefore could not consider for discussion. At
Hyderabad, the susceptible check recorded <70% deadhearts at peak period. The damage ranges from 38.2 to
84.4 % with an average of 54.1%. The data was significant at 5% level. At Akola, the mean was 55.4% with
range of 29.2 to 90.0%. At Surat, the data ranges from 37.8 to 74.2% with an average of 47.3% Across the
locations and the genotypes, the mean damage was 52.2% ranging from 37.4 -82.9%. The entries SPV 2311,
SPV 2268, SPV 2322 and HC 308 recorded lowest deadhearts (<45%) and were on par with resistant check IS
18551 (Table 9.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at two locations
viz., Hyderabad and Coimbatore. At Coimbatore the CV% was high and there was no significant difference at
5% level. Across the locations, data was not significant at 5% level (Table 9.1).

Morpho-physiological traits and ovipositional preference: Morpho-physiolgical traits such as seedling vigor
were recorded at Coimbatore, Akola, Surat and Hyderabad. Across the locations, the data on seedling vigor
rating (1-9) was not significant at 5% level. The data on leaf glossiness (1-9) were recorded at Coimbatore,
Akola, Surat and Hyderabad. There was no significant difference between the genotypes over the locations and
had high CV%. SPV 2310 recorded highest vigor and glossiness after the resistant check (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 at harvest. The data on
deadhearts caused due to stem borer was recorded at Coimbatore, Akola, Surat and Hisar. Across, the locations
and genotypes the data was not significant at 5% level but had high CV%. The entries SPV 2165, SPV 2296,
SPV 2311, BN 20, SPV 2182, IS 2205 and HC 308 recorded <15% deadhearts. The mean deadheart was
16.4%, ranging from 9.3 to 28.2%. The data on leaf injury rating (1-9) was recorded at Coimbatore and Surat.
However, the data on leaf injury rating was not significant. Overall, the entries SPV 2296, SPV 2311, SPV 2182,
HC 308 and CSV 21F recorded lower injury (<3).The tunneling damage due to stem borer was recorded at
Coimbatore, Surat and Hisar. Across the locations and genotypes the data neither significant at 5 % and nor low
CV% below 25%. Overall the range was from 15.4 to 56.7% with an average of 33.8%. The resistant check IS
2205 recorded lowest stem tunneling (15.4%) (Table 9.3).
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Midge (Stenodiplosis sorghicola Coq): The data on spike let damage rating (1-9) due to midge was recorded
at Coimbatore. Overall, there was not significant differences between genotypes and had high CV%. The midge
damage range was from 2.33 to 7.00 with an average of 4.9. The entries SPV 2242 and SPV 2296 recorded
lowest spikelet damage (<3) (Table 9.1).

Sugarcane aphids (Rhopalosiphum maidis): The damage due to aphids was recorded in the scale of 1-9 at
Akola centre only. The mean damage was low (1.5) with a range from 1.0 to 2.00. The range was very narrow
and the data had high CV% and there was no significant difference at 5% level (Table 9.2).

Shoot bug (Peregrinus maidis): There was no recordable damage due to shoot bug at AICSIP centre during
Kharif 2015.

Spider mites (Oligonychus indicus and O. pratensis): The data on leaf damage rating (1-9) was recorded at
Coimbatore and Surat centre. The data statistically was no significant at 5% level and had high CV%. Overall,
the mite damage rating ranged from 1.33 — 4.5 with an average score of 3.2 indicating very narrow range and
moderate incidence. The entries recorded lowest damage (<2) are SPV 2242, SPV 2165, SPV 2296, SPV 2317,
SPV 2182 and CSV 24 SS (Table 9.3).

Days to 50 % flowering: The data on days to 50% flowering were recorded at Hisar center only. The range was
from 73.7-78.7 with an average of 76.9 days to flower. The test entry SPV 2203 recorded early flowering (73.7
days) and SPV 2191 recorded longest to flowering days (78.7 days). Overall there were very narrow range days
to flowering between the test entries (Table 9.2).

Grain yield & its components: Grain yield in grams per five plants was assessed at Surat only. The data on
yield was ranged from 152 to 348 g plants ** and the mean grain yield was 240 g plants®. The data was
significant at 5% level. The highest grain yield (>300g) was obtained in SPV 2265, SPV 2250 SPV 2265 and HC
308 (Table 9.2).

Overall resistant rating: The data on overall rating on resistance was recorded at Surat. Overall, the data on
resistant rating was not significant at 5 % level and had high CV%. Across the entries, the range was from 1.67
to 6.67 averaging of 3.59. The test entries SPV 2311 recorded higher recovery resistant (< 2) (Table 9.2).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at six
centers Coimbatore, Hyderabad, Akola, Surat and Hisar. Across the locations, the data on plant stand was
ranged from 15.3 to 28.4 plants plot 1with an average of 22.1 plants plot 1. The data was not significant at 5%
level (Table 9.1)

VI. Screening of initial and advance material for resistant to specific pest

Total two trials consisted of 37 entries including resistant check IS 18551 and Susceptible check Swarna. The
lines which have been derived from Institute crossing program, germplasm and some from AICSIP program
have been evaluated in three replications mostly for shoot fly and stem borer resistance.

Trial 10: Identification of multi-pest resistance lines Ento-Patho collaboration (PDRN) (Locations: 4)

A collaborative trial on pest-disease resistant sources comprising twelve entries viz., four grain mold resistance,
three shoot pest resistance, one local check (CSV 15) and two checks for grain mold (BS 8586-res, RS, 296B-
sus), two checks for shoot fly (IS 18551-res, Swarna-sus) was evaluated for pest resistance at four locations viz,
Akola, Dharwad, Udaipur and Hyderabad under artificial conditions.

Shoot fly (Atherigona soccata, Rond): The data on shoot fly deadhearts at peak stage was recorded at Akola,
Hyderabad and Dharwad. The data at Dharwad was statistically non-significant. The shoot fly infestation was
high at Dharwad (72.9 % DH) followed by Hyderabad (56.7 % DH) and Akola (56.0% DH). The range of shoot
fly deadhearts at Hyderabad was 43.0 — 84.1 % DH and shoofly dead hearts ranged from 42.0 — 89.0 % DH at
Akola. Across the locations, the range was 46.2 to 82.8 % with an average of 61.8 %. The entries that recorded
lower percent of deadhearts are: NRCS-FR09-3, RSSV 9, GMR 309 and BS 8586. These lines were on par with
resistant check IS 18551 which recorded 46.2 % deadhearts (Table 10.1).

Oviposition preference: The data on oviposition (shoot fly eggs per 5 plants) at 14 DAE was recorded at
Dharwad, and Hyderabad. The range of oviposition preference across the locations and genotypes were 5.67-
20.67 eggs/5 plants with an average of 8.32 eggs/5 plants. The CV % was high (<30%) and the data were not
significant (Table 10.1).
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was assessed in
terms of leaf injury rating (1-9) at Hyderabad and Akola. Across the locations the damage score ranged from
1.83 - 4.0 with mean of 2.89. The CV was exceptionally high. At 45 DAE and stem borer deadhearts was
assessed at Hyderabad. The entries BS 8586, NRCS-FR 09-3, SUENT-13 and GMR 309 recorded low
deadhearts (Table 10.1).

Aphid (Rhopahosiphum maidis): The data on aphid damage was recorded on a scale of 1-9 at 75 DAE at
Akola. The data ranged from 1.0 — 2.0, indicating very low infestation hence no significant difference was
observed between the entries (Table 10.1).

Morpho-physiological traits and ovipositional preference: Morpho-physiolgical traits such as leaf glossiness
were recorded at 12 days after emergence at Akola, Dharwad and Hyderabad. Overall, the data on this trait was
not significant. Across the locations the range was 3.11 — 3.89 with an average of 3.45 in the scale of 1-5. The
seedling vigor was recorded at Dharwad, Akola and Hyderabad. The data was not significant at 5% level,
indicating no difference among the entries (Table 10.2).

Plant population per plot (1.8 m?): The data on plant population per plot of 1.8 m2 was recorded at three
locations Akola, Hyderabad and Dharwad. The overall plant population ranged from 15.7 — 21.0 with a mean of
18.7 plants per plot across the locations (Table 10.2).

Trial 11: Evaluation of Brown mid rib (BMR) lines for shoot fly resistance (BMR-SF) (Locations: 3)

The trial was conducted at three locations, Hisar, Ludhiana and Hyderabad. Twenty five entries (18 BMR lines
from IIMR breeding program, germplasm and private seed companies, three commercial checks (SSG 59-3, HC
308 and CSV 21F, three resistant checks (IS 18551, IS 2205 and ICSV 745) and one susceptible check
(Swarna) evaluated for resistance mainly to shoot fly.

Shoot fly (Atherigona soccata, Rond): The data on shoot fly deadhearts at peak stage was recorded at Hisar,
Ludhiana and Hyderabad. The germination was poor at Hisar and hence could not incorporate. Across the
location and genotypes, the range of shoot fly deadhearts was from 34.3 to 80.4 with a mean of 45.4%. The test
entries, PBMR 3, BMR 23375, BMR 23150 and DSRBMR 2 recorded lower deadhearts (<40%) and were on par
with resistant check. The resistant check IS 18551 recorded 34.1% and susceptible check Swarna recorded
80.4% deadhearts peak stage (Table 11.1).

Morpho-physiological traits and ovipositional preference: Morpho-physiolgical traits such as seedling vigor
(1-5) were recorded at Ludhiana and Hyderabad. The data on seedling vigor were not significant at 5% level.
The range between genotypes was very narrow. The highest vigor was recorded in BMR 23375. The data on
seedling glossiness (1-5) was recorded at Ludhiana and Hyderabad. The data on seedling glossiness rating was
not significant at 5% level. The range between genotypes was very narrow. The highest glossiness was
recorded in PBMR 3 (Table 11.1).

Oviposition preference: The data on shoot fly eggs on five seedlings were recorded at Hyderabad and
Ludhiana. Across the locations and genotypes, the range of eggs laid was from 4.5 to 17.2 with an average of
8.1 eggs/5 plants. The lowest eggs were laid on SSG 59-3 (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) and deadhearts (%) at 45 DAE and stem tunneling damage % at
harvest. The data on deadhearts % at 45 DAE was recorded at Hisar only. The data was significant at 5% level.
The range was from 6.24 to 26.5% with an average of 15.0%. The entries that recorded low deadhearts (<12%)
are PBMR 5, EC 582508, BMR 23150, BMR 231581, SSG 59-3, and CSV 21F. The data was on par with IS
2205 (Table 11.2). The data on leaf injury in the scale of 1-9 were recorded at Hyderabad only. The data was
significant at 5% level. The range was from 2.67 to 6.00 with an average of 3.73. Overall, the entries PBMR 1,
PBMR 5, EC 582504, and BMR 231581 recorded lowest leaf injury (<3) (Table 11.2).. The data on stem borer
tunneling % at harvest was recorded at Hisar only and ranged from 5.5 to 31.5 % with an average of 13.4%. The
least tunneling damage was recorded in EC 582504, BMR 233691, EC 582508, PBMR 8, PBMR 1, BMR 23375
and PBMR 7 recorded <10% damage due to stem tunneling (Table 11.2).

Overall resistant rating: The data on overall rating on resistance was recorded at Hisar center. The data was
not significant at 5 % level. The range was from 4.00 - 8.00 with an average of 5.5. The entries that showed high
overall resistant rating (up to 4 rating) are PBMR 1 (Table 11.2).
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Days to 50 % flowering: The data on days to 50% flowering were recorded at Ludhiana and Hisar centers.
Across the locations, the range was from 85.0 to 93.5 with an average of 89.3 days to flower. The test entry
PBMR 2 early flowering (85 days) and IS 18551 recorded longest days to flower (93.5 days). Overall there were
very narrow range days to flowering between the tests entries (Table 11.2).

Plant population per plot (1.8 m?): The data on plant population per plot of 1.8 m2 was recorded at three
locations Hyderabad, Ludhiana and Hisar. Across the locations, the range was from 18.9 to 32.8 with an average
of 24.8 plants per plot. The data was not significant at 5% level (Table 11.2).

VII. Pest management methods in sorghum

Use of endosulfan on crop has been banned by the National Plant Protection Authority. 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 (NSKE @
5%) and intercropped with red gram or soybean has proved to be cost effective at desirable level of pest
management. Collaboration initiated with NBAII, Bangalore to evaluate entomopathogens for the management of
major psest in sorghum. A field experiment was conducted at IIMR, Hyderabad. At RARS, Palem two trials have
been conducted, one on evaluation of newer molecules against stem borer and another trial is combined use on
insecticides and fungicides for the management of head bug and ergot disease.

12. Evaluation of entomofungal formulations of B. bassiana and M. anisopliae against stem borer Chilo
partellus (Swinhoe) in sorghum during Kharif 2015 (NBAII-IIMR collaboration)

Three entomofungal formulations of B. bassiana and M. anisopliae each were evaluated for their efficacy against
C. partellus during Kharif 2015 at IIMR, Hyderabad in comparison with whorl application of Carbofuran 3G @ 8
kg/ha. The entomo-fungal formulations of Metarhizium, Ma 35, 36 and 52 were effective against the spotted
stem borer, causing 48.6 %, 51.4 % reduction in deadhearts and stem tunneling over the untreated control, and
results were on par with application of carbofuran. The strain Ma 35 and Ma 36 caused significant increase in
grain yield (4.16 and 4.25 kg/ plot), respectively as compared to control which recorded 2.85 kg/plot. Carbofuran
whorl application @ 8 kg/ha was significantly superior (4.32 kg/plot and was on par with the strain Ma 36 and Ma
35 and Ma 52 (Table 12) and (Figure 1).

Tablel?2. Efficacy of EPF against sorghum pest (K 2015)

Treatment DH % ST% EHS GY/Kgplot (19.2 m?)
(Beauveria bassiana) Bb-23 14.8¢ 17.3¢ 40° 3.074
(Beauveria hassiana) Bb-45 15.6 ¢ 16.8¢ 4.3b 3.69¢
(Beauveria bassiana) Bb-14 1324 16.1¢ 4,70 3.82¢
(Metrahizum anisopline) Ma-35 9.62 12.6° 252 4,162
(Metrahizum anisopline) Ma-36 10.1a 1150 262 4.25%®
(Metrahizum anisopline) Ma-52 11.3bcd 10.20 282 413"
Carbofuran 3G* 772 4.9 202 4324
Control 20.19 23514 9.1¢ 2.85¢

Means followed by same letter are significantly not different (p= 0.05) by LSD
* Entomofungal formulations were sprayed at 22, 35 DAE; # whorl application @ 8 kg/ha at 20 DAE
Dose: 5 ml/it; Var: C 43; Plot size 19.2 Sqm, DH%- Deadhearts at 45 DAE; ST%-Stem tunneling at maturity; EHS-Exit holes/stalk; GY-Grain yield

Efficacy of Entomogungal formulations on Chilo partellus in Sorghum -

Kharif 2015
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VIIl. Annexure: Relevant information on publications, trials conducted, parameters, compliance
report, hot spots etc

Annexure 1: IIMR-AICRP on Sorghum publications in Entomology- 2015

International Journals (2)

1. Sharma, H C and Bhagwat, V R and Munghate, R S and Sharma, S P and Daware, D G and Pawar, D B and Ashok
Kumar, A and Reddy, B V S and Prabhakar, K B and Mehtre, S P and Kalpande, H V and Gadakh, S R (2015) Stability of
resistance to sorghum shoot fly, Atherigona soccata. Field Crops Research, 178. pp. 34-41. ISSN 1872-6852 (NAAS -
8.61).

2. Anandhi, P., Bhagwat,VR, S Elamathi, Gailce Leo Justin and D Jawahar, 2015. Evaluation of Indian popular varieties and
validation of Integrated Pest Management strategies against major pests of sorghum, Proceedings of the National
Academy of sciences: Biological Sciences, ISSN 0369-8211, DOI 10.1007/s40011-015-0593-y published on line on 17
July. 2015 (NAAS - 6.3).

National Journals (2)
1. Daware, DG; Mehtre, SP; Bhagwat, VR; Ambilwade, PP; Biradar, AP; Dhutmal, RR and More AW 2015. Screening of
Marker Assisted Selection (MAS) lines of Sorghum against shoot fly resistance in post rainy season. Indian Journal of
Plant Protection 43(1):101-102 (NAAS - 4.90).
2. Kalpande HV, More AW, Ambilwade PP, Aundhekar RL, Mundhe AG. And Syd. Abubakar 2015. Evaluation of sorghum
genotypes for shoot fly resistance morpho-physiological charactors. Journal of Entomological Research. 39 (2): 105-109
(NAAS -3.72).

Submitted (1)
1. Bhagwat, VR, K Srinivas Babu, Shyam Prasad, G, Daware, DG, Subbarayudu, B, Kalaisekar, A, Prabhakar, Mahesh
Kumar and Patil JV 2013. Varsha-parvarti mousam me Praroh makkhi avm aphid ke prabandhan hetu jawar ka kusum ke
sath antar-phasal Krishika Vol (), ICAR, New Delhi

Technical bulletins (3)
1. Shyam Prasad, G, Bhagwat, VR and Babu, KS 2015. Insect Pests of Millets and their management Indian Farming
65(4):46-49; July 2015.
2. Hariprasanna K, Bhagwat, VR; Umakanth, AV and Aruna, C 2015. New MS lines with moderate tolerance of shoot fly.
Sorghum Times.
3. Sanjana Reddy P & Bhagwat, VR 2015. Searching new sources for aphid resistance in rabi sorghum, Sorghum Times.

Poster/paper presentation in Conference (6)
Anandhi, P., Gailce Leo Justin, C, Elamathi, S and D. Jawahar, 2015. Evaluation of botanicals and acaricides for the
management of sorghum spider mite, Oligonychus indicus in dryland condition. Paper orally presented in the International
conference on ‘Innovative Insect Management Approaches for Sustainable Agro- Ecosystem’ held at Agricultural College
& Research Institute, Madurai between Jan 27 and 30, 2015, 179-181.

2. Sonalkar, VU and Pagire, KS 2015.Confirmations of elite-dual purpose material for shoot fly and stem borer resistance
under Akola condition abst 71. International Conference on “Plant Research and Resource Management” and 25 APSI
Silver Jubilee Scientists Meet during February 11-13, 2016: Organized by Post Graduate Department of Botany, Tuljaram
Chaturchand College, Baramati, Maharashtra, India.

3. Sonalkar, VU,Ghorade, RB and Kalpande, VV 2015. Testing of Sorghum Selections (F8-F9) for Resistance to Shoot fly
And Stem Borer Abst 74. International Conference on “Plant Research and Resource Management” and 25" APSI Silver
Jubilee Scientists Meet during February 11-13, 2016: 71. Organized by Post Graduate Department of Botany, Tuljaram
Chaturchand College, Baramati, Maharashtra, India.

4. Sonalkar, VU 2015. Reaction of pest-disease resistant nursery material to insect pests in kharif at Akola Abst 73. .
International Conference on “Plant Research and Resource Management” and 25th APSI Silver Jubilee Scientists Meet
during February 11-13, 2016: 71. Organized by Post Graduate Department of Botany, Tuljaram Chaturchand College,
Baramati, Maharashtra, India.

5. Sonalkar, VU and Pagire, KS 2015. Testing of F8-F9 selections for key pest resistance under Akola conditions Abst 72.
International Conference on “Plant Research and Resource Management” and 25th APSI Silver Jubilee Scientists Meet
during February 11-13, 2016: 71. Organized by Post Graduate Department of Botany, Tuljaram Chaturchand College,
Baramati, Maharashtra, India.

6. Sonalkar, VU and Pagire, KS 2015. Confirmations of elite-dual purpose material for shoot fly and stem borer resistance
under Akola condition Abst 71. International Conference on “Plant Research and Resource Management” and 25th APSI
Silver Jubilee Scientists Meet during February 11-13, 2016: 71. Organized by Post Graduate Department of Botany,
Tuljaram Chaturchand College, Baramati, Maharashtra, India
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7. Sonalkar, VU, Khambalkar, S and Ghorade RB 2015. Evaluation of forage lines for shoot fly resistance at Akola. Abst
73International Conference on “Plant Research and Resource Management” and 25th APSI Silver Jubilee Scientists Meet
during February 11-13, 2016: 71. Organized by Post Graduate Department of Botany, Tuljaram Chaturchand College,
Baramati, Maharashtra, India

Books/book chapters/ manuals/bulletin (2)

1. Bhagwat, VR, Mahesh Kumar and Sunil Kumar 2015. Sd Titar (Jowar Sourabh) : AT IR & &
YR “SaR HR" AR aif¥eh IE-9H¥T & 37h-5 8] HUGeh & &I H TGl FHI Hehold,
e, Yh-AMereT 3|

2. Bhagwat VR, Mishra JS and Patil, JV 2015. Improving Water Use Efficiency through Management of Aquatic Weeds (Eds:

M.S. Meena, K.M. Singh and B.P. Bhatt “Water Management in Agriculture: Pages 171-179. Copyright © 2015, Jaya
Publishing House.

Leaflets/folders/popular articles (3)
1. Biradar, AP, Bhagwat, VR and Mahesh Kumar 2015. “5a¥ & &l 3c9iqel 8q FIATIGEHT @rew” Y. 11-15,

TR TR & 375

2. Bhagwat, VR; Kalaisekar, A; Babu, KS, Shyam Prasad and Mahesh Kumar, G 2015. 5 & Frft #le & Sifd#
AF70T FF F3aaATT . 33-38, SAR HRH & 3Heh-5.

3. Dayakar Rao, Bhagwat, VR and Mahesh Kumar 2015. #Re7 & &aR & 33Rcll Gideqel q. 29-32, 5a) EReT
F 37H-5.

Recognition/Awards
1. First best article: Biradar, AP, Bhagwat, VR and Mahesh Kumar 2015. “5aR & HAT 3c9ige ?g’ tzv‘/ﬁ &rg-

GG 9. 11-15, SIR HIXT & 37-5.
2. Third best article: Bhagwat, VR; Kalaisekar, A; Babu, KS, Shyam Prasad and Mahesh Kumar, G 2015. 57w & &7reff
Fle & Sifded AT F GHEAT G 33-38 FAR ARH @ 3HF-5.

Annexure 2: Entomology trials and nurseries conducted-Kharif 2015

Trial | Trials Ent | Rep | Plotsize | Number of trials to be conducted at each AICSIP centers
No (rows x 1 2 3 4 5 6 7 8 9 10 11 12
m) Coi | Dha | Pal | Par | Rah | Ako | Ind | Sur | Uda | Lud | His | Hyd | Total
. Evaluation of regular/on-going AICSIP trials for key pest resistance
1 AHT-GS 21 3 2rx2m 1 1 1 1 1 1 1 1 1 9
2 AVT-GS 19 3 2rx2m 1 1 1 1 1 1 1 1 1 9
3 IHT -GS 23 3 2rx2m 1 1 1 1 1 1 1 1 1 9
4 IVT -GS 30 3 2rx2m 1 1 1 1 1 1 1 1 1 9
5 IAVHT-MC 18 3 2rx2m 1 1 1 1 1 1 6
6 AVHT-SC 15 3 2rx2m 1 1 1 1 1 1 6
7 IVHT-SC 30 3 2rx2m 1 1 1 1 1 1 6
8 IAVHT-SS 24 3 2rx2m 1 1 1 1 1 1 1 1 8
Il. Interdisciplinary program on basic & strategic research for multi-pest resistance/agronomic characters
9 AICSIP-SPN 25 3 2rx2m 1 1 1 1 1 6
10 | PDRN 12 3 2rx2m 1 1 1 1 4
11 BMR 25 3 2rx2m 1 1 1 3
12 | ICRISAT- 20 3 2rx2m 1 1 1 1 1 1 1 1 1 9
SPRN
13 | Mutant lines 150 3 2rx2m 1 1 1 1 4
for Shoot fly
IIl. Validation of IPM modules
14 [IPMTacics [ 7 | 3 [18xim | [ 1 T 1] 1] | | 1 4
IV. Pest surveillance, seasonal abundance & population dynamics of sporadic & unusual pest outbreaks
15 Pest survey in 15 Farmers 1 1 1 1 1 1 1 1 1 1 10
farmer's field field
Total 10 9 8 8 6 12 8 12 12 7 7 4 104
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Annexure 3: Entomology trials data-Compliance Report -Kharif 2015
SNo Centre No of Trials Date Date of Data received Success
trials  completed| Sown receipt |Shoot fly| Stem | Midge |Shoot | Head | Aphids | Mite (%)
supplied 2015 data borer bug bug
1 Coimbatore 10 10 P2-July 29-Jan R NR R NR NR NR R 90
2 |[Palem 8 8 19-Jun 01-Jan R NR NR NR R NR NR 100
3 |Parbhani 8 8 28-July 04- Dec R NR NR NR R NR NR 100
4 |Akola 12 12 03-Aug 01-Jan R NR NR NR NR R NR 100
5 |Pharwad 9 9 Pp2-dul 28- Dec R \ NR NR NR NR NR 100
6 [ndore 8 6 26-Jun 01-Jan \ R \ \ \ \ \ 75
7 [Surat 12 12 [16-Jul 02- Dec R NR R NR NR NR R 100
8 [Rahuri 6 6 07-Jul 04- Dec R NR NR NR NR NR NR 100
9 |[Udaipur 12 10 17-Jul 15-Dec R NR NR NR NR NR NR 75
10 Hisar 7 7 03-dul 16-Feb R NR NR NR NR NR NR 100
11 |Ludhiana 7 7 01-Jul 17-Dec R R NR NR NR NR NR 100
R = Received; NR = Not Received, V= Vitiated
Annexure 4: Hot spots locations for key pests
SN Centre (Hot spot) Season Key pests
No
1 Parbhani Kharif/Rabi Shoot fly
2 Udaipur Kharif Shoot fly
3 Coimbatore Kharif Head bug, Stem borer
4 Dharwad Kharif/Rabi Shoot fly, Stem borer
5 Palem Kharif Shoot fly, Head bug
6 Surat Kharif Shoot fly, Stem borer, mite
7 Indore Kharif Shoot fly, Stem borer
8 Akola Kharif Shoot fly, stem borer, aphids
9 Bijapur Rabi Stem horer, Aphid, Shoot bug
10 Rahuri Kharif/Rabi Shoot fly, Aphid
11 Hyderabad Kharif/Rabi Shoot fly, Stem Borer, Shoot bug, Aphid
12 Solapur Rabi Aphids, shoot bug, shoot fly
13 Kovilpatti Late Rabi Shoot fly,stem borer, midge, mite
14 Tandur Rabi Stem borer, shoot fly, aphids
15 Hisar Kharif Stem horer
16 Ludhiana Kharif Shoot fly, stem borer
Annexure 5: The parameters and abbreviations used during data analysis (Refer tables)
SL No Parameters Abbreviations
1 Plant population at 12 DAE (No) PP
2 Seedling glossiness (1-5) at 12 DAE GLR
3 Seedling vigor (1-5) at 12 DAE SVR
4 Shoot fly eggs/5 plants at 14 DAE (No) SFEG-5PT
5 Shoot fly deadhearts (%)- at peak time SF-DH%
6 Stem borer leaf injury score (1-9) at 35 DAE SB-LER
7 Stem borer deadhearts (%)-45DAE SB-DH%
8 Stem borer - stem tunneling (%) SB-ST%
9 Midge - panicle damage rating (1-9) MG-DR
10 Head bug -panicle damage rating (1-9) HB-DR
11 Sugarcane aphids-plant damage rating (1-9) APH-PDR
12 Shoot bug -Plant damage rating (1-9) SBG-PDR
13 Mite -Plant damage rating (1- 9) MT-PDR
14 Days to 50% flowering (No) DFL
15 Grain yield (g)/ 5 plants GY-5PTS
16 Overall Resistant rating (1-9) at maturity ORR
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Annexure 6: List of Sorghum Entomologists

No | Name of participants Brief address email Contact no
1 Chairman
2 Dr HC Sharma ICRISAT Co-Chairman +919959036661
3 Dr Hemant MPAUT, Udaipur
4 Dr P Anandhi ARS, TNAU, Kovilpatti, TNAU, | kovilpatti@millets.res.in +919487940125
Coimbatore coimbatore@millets.rse.in
5 Dr. DN Kambrekar UAS, Dharwad dharwad@millets.res.in +9108362446824
kambrekardn@gmail.com
6 Dr N. Jemimah RARS, Palem, palem@millets.res.in +919642514947,
ARS, Tandur tandur@millets.rse.in +919448633232
7 Dr. S. Karabhantanal. RARS, UAS, Bijapur bijapur@millets.res.in +917090862426
+919481982960
8 Dr Mohd llyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
9 Dr VU Sonalkar DPDKYV, Akola akola@millets.res.in +919922609289
10 Dr GR Bhanderi NAU, Surat surat@millets.res.in +919725001532
11 Dr Harish CCHAU, Hisar hisar@millets.res.in +919466441120
12 | Dr Ravinder Kumar PAU, Ludhiana dravinderchanel@pau.edu +919872887311
13 | Dr G Shyam Prasad IIMR, Hyderabad shyam@nmillets.res.in +919866431157
14 | Dr Srinivas Babu IIMR, Hyderabad babu@millets.res.in +919491868815
15 | Dr VR Bhagwat IIMR, Hyderabad bhagwat@millets.res.in +919490233993
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