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Executive summary

Introduction
A total of 454 genotypes (hybrids and varieties) of grain, forage, sweet, high biomass sorghums) were evaluated
for resistance/tolerance to key pests of Sorghum the form of thirteen trials (AVHT-GS (early & late sown), IHT-
GS, IVT-GS, IAVHT-MC, AVHT-SC, IVHT-SC, IAVHT-SS, High biomass, Brown mid rib entries, Shoot pest
nursery,F4 derivatives and Wide hybridization derivatives) at hot spot locations at Akola, Dharwad, Palem,
Parbhani, Rahuri, Indore, Surat, Pantnagar, Ludhiana and Hisar for stem borer and Dharwad, Palem, Akola,
Parbhani, Indore, Surat and Udaipur for shoot fly. The entries were compared with commercial/ released
varieties and five checks (IS 18551, IS 2205 and Swarna). The evaluation for stem borer and other pest were
done under natural infestation. The entries were evaluated for shoot fly under artificial infestation (Fish meal
technique). Trials were conducted to evaluate entomofungal pathogens for managing FAW. Experiment on
Shoot fly species composition and avoidable loss is conducted.
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Pest scenario in sorghum

During Kharif, 2022 across the sorghum growing states surveys were conducted and key pest incidences were
recorded. Shoot fly, stem borer and sporadic incidences of fall army worm which are summarised in Fig 1.
Severe to moderate to infestations of shoot fly, Atherigona soccata was observed in Telangana (33.0 % DH),
Punjab (32.3 % DH), Gujarat (30.0 % DH), MP (26.5% DH), Haryana (25.0 % DH), Maharastra (17.9 % DH),
Rajasthan (13.5% DH), and Karnataka (11.0 % DH).

Fig.1 Incidence of shoot fly (Atherigona soccata) and stem borer infestation (kharif, 2022)
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The spotted stem borer (Chilo partellus) incidence was maximum at MP (33.5% DH), Gujarat (25.0% DH),
Telangana (22.0 % DH), Haryana (20.0 % DH), followed by Rajasthan (8.1 %DH) Maharastra (6.7 % DH),
Karnataka (5.5 % DH).

Fall army worm was reported from all the sorghum growing areas with foliar damage ratings ranging from 1.0 -
4.0 on scale of 1-9.

Shoot fly (Atherigona soccata, Rond): The shoot fly incidence in the trials across the locations ranged from
30.9 - 71.5 % deadhearts (DH) and mean of all trials being 49.0 %. The highest incidence of shoot fly was
observed at Rahuri (73.7% DH), followed by Akola (71.5 %DH), Dharwad (66.7% DH), Parbhani (60.6 % DH),
Hisar (41.4 % DH), Palem (41.3 % DH). The shoot fly incidence was moderate at Udaipur (31.8 % DH, Ludhiana
(30.9 % DH) and lowest at Surat (29.4 % DH).

Spotted stem borer (Chilo partellus, Swinhoe):The borer incidence in the trials across the locations ranged
from 4.3 — 25.0 % deadhearts (DH) and mean of all trials being 14.1 % DH. The highest incidence of borer was
observed at Surat (25.0 %DH) followed by Hisar (18.8% DH), Palem (14.7 % DH), Udaipur (13.5 % DH), Surat
(23.1% DH), Hisar (21.1 %DH), Akola (7.1 % DH), Rahuri (8.8 % DH),Parbhani (8.5 % DH, Ludhiana (4.3 % DH).
The incidence of borer at Akola and Dharwad was negligible.

Entries tolerant to shoot fly, stem borer: Following were the list of entries identified trial wise which were
superior /on par with IS 18551 (RC) for shoot fly and IS 2205 (RC) for stem borer resistance under various host
plant resistance trials. Some entries possessing tolerance to both shoot fly and stem borer are also listed below:

| Entries tolerant to Shoot fly | Entries tolerant to stem borer
Grain sorghums
AVHT-GS None SPH 1943, SPH 2000, SPH 2001, SPV 2773, SPV 2776, SPV 2781, SPV
2871, SPV 2872
IVT (GS) None SPV 2969, SPV 2978, SPV 2877 and SPV 2971
IHT (GS) None SPH 2023, SPH 2026, SPH 2025, SPH 2024, SPH 2028, SPH 2027, SPH
2022, SPH 2021

7-Sorghum-Entomology Kharif Report-agm23 Page 2 of 39



All India Coordinated Research Project on Sorghum, Hyderabad @%@ “M

el A B
IENF- o e cf Bl Resiarch

Forage, sweet, High biomass, brown mid rib sorghums

PopReci32, PopReci25, PopRecil2,
SM2012-2-10, PopRecil5,
PopRecil7, PopReci62, SM2144,
PopReci50, PopReci46, PopReci36,
SM2288(Grey), SMBC1-36, 1SC304
(Restorer), PopReci49, PopReci7,
PopReci39, ISC320-P2-2 (Restorer),
SMBC1-12-155

IAVHT (MC) SPV 2955, SPV 2954 None

AVHT (SC) SPV 2878, SPV 2797 SPV 2879, SPV 2885, SPV 2881, SPV 2800, SPV 2801

IVHT (SC) SPV 2980, SPV 2981, SPV 2982, | SPH 2029, SPH 2030, SPV 2979, SPV 2980, SPV 2981, SPV 2982, SPV
SPV 2983, SPV 2984, SPV 2985 2983, SPV 2984, SPV 2985, SPV 2998

IAVHT (SS) SPV 2693 SPH 2031, SPH 2032, SPH 2033, SPV 2693, SPV 2788, SPV 2890, SPV

2989, SPV 2990

IAVHT-HBM None SPV 2991, SPV 2992 and SPV 2994

IAVHT- BMR None SPH 1991, SPV 2912, SPV 2996, SPV 2997

Evaluation for tolerance to key pests (shoot fly and stem borer)

Shoot Fly Nursery SH 2018, SPV 2886, SPV 2887 SCL 2, SFN 22-5, SH 2018, IIMR 20020

Wide hybridization | SM2254, PopReci40, SMBC1-106, | ISC202-2, PopReci44, 1SC320-P2-2 (Restorer), SMBC1-41, PopRecil5,

derivatives PopReci43, SM2288(white), | PopReci50, PopReci36, SMBC1-144, SM2026, PopRecil, PopRecil2,
PopReci44, 1SC202-2, SM2026, | PopReci7, SMBC1-12-155, SM2144, SM2288(white), ISC615 (Restorer),

PopReci39, PopReci25, SMBC1-93, PopRecid6, SM2254, PopReci62,
SMBC1-106, PopReci40, PopReci49, SMBC2-180, SM2012-2-10, SMBC1-59,
SMBC1-81

F4 derivatives

SF-F4-13 (AKSV318 x RSV1410),
SF-F4-6 (NJ2647 X 1S2205),
SF-F4-8 (NJ2647 X 1S2205),
SF-F4-50 (296 X M35-1),
SF-F4-79 (NJ2647 X IS 2205),
SF-F4-3 (NJ2647 X 1518551),
SF-F4-36 (AKSV318 X RSV1410),
SF-F4-41 (296 X M35-1),
SF-F4-68 (NRCSFR 08-2),

SF-F4-88 (CB33 x (AKR354 X IS 23790), SF-F4-93 (7B X IS 22893), SF-F4-82
(C43 x (C43 x 1S24166), SF-F4-83 (C43 x (112 x 1S24208), SF-F4-41 (296 x
M35-1), SF-F4-72 (112 x 1S22893), SF-F4-86 (CB33 x (AKR354 X IS 23790),
SF-F4-95 (NJ2647 x 1S2205), SF-F4-87 (CB33 x (AKR354 X IS 23790), SF-F4-
92 ([(CO25 x MR839) x C43] x CSV 27), SF-F4-64 (296 x M35-1), SF-F4-65
(296 x M35-1), SF-F4-3 (NJ2647 x 1S18551)

SF-F4-69 (NRCSFR 08-3)

Multiple resistance
(SF & SB)

SPV 2980, SPV 2981, SPV 2982, SPV 2983, SPV 2984, SPV 2985, SPV 2693, SH 2018, SM 2254, Pope 140, SMBC

1-106, SM 2288 (white), PopReci 44,

ISC202-2, SM 2026, PopReci 25, PopReci 12, SM 2012-2-10, PopReci 15, SM

2144, PopReci 50, PopReci 46, PopReci 36, , PopReci 49, PopReci 7, PopReci 39, ISC320-P2-2 (Restorer), SMBC1-

12-155, SF-F4-3 (NJ2647 x 1S18551, SF-F4-41 (296 x M35-1),

Monitoring of Shoot fly species complex of sorghum across location:The species of shoot flies collected
from sorghum across AICRP locations revealed thateleven species of flies (including 3 spp of Chloropidae, 2 spp
of Lonchaeidae) were identified. Three spp of Atherigona found on sorghum in many locations (larger samples
yielded at least 3 spp of Atherigona) indicating involvement of more than one spp in causing damage. Atherigona
soccatawas predominant sp other spp A.oryzae, A.simplex, A.pulla, and two chloropid spp were involved in shoot
damages.

Management of Fall army worm with entomofungal pathogens: The entomofungal pathogen formulation T2
(Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml ) and T1 (Metarhizium anisopliae I0F-1, UAS,
Dharwad (1 x 10 & cfu/gm )- @ 2 gm / It) were significantly superior in reducing the whorl damage by 34.1 % and
26.8 %, respectively and there was increase in grain yield by 70.3 % and 51.4 % over the untreated control,
respectively. Across thel locations significantly highest green fodder yield was recorded in treatment T2
(Metarhizium rileyi (Ma 4) @ 5 mli/it (NBAIR) - 1 x 10 8 cfu/ml ) which was on par with T6 (Chlorantraniprole @
0.3 ml/It.).

Avoidable yield loss:The avoidable grain yield loss due to shoot fly across the locations was 31.0 % in CSV 27
while it was 47.1 % in Swarna variety. Avoidable grain yield loss due to stem borer was 17.3 % in CSV 27 while it
was 4.1 % in Swarna variety. The avoidable green fodder loss across the locations was 39.1 % due to shoot fly,
10.7 % due to Stem borer. The AYL of green fodder due to shoot fly, stem borer across the locations, cultivars
was 22.9 % across cultivars. There were clear cut genotypic difference between the cultivars indicating that
improved cultivars are moderately tolerant.

7-Sorghum-Entomology Kharif Report-agm23 Page 3 of 39



Detailed report

|, Pestsurvey & surveillance & seasonal abundance (nine locations)

TelanganaState: Surveys were conducted at Anjanadi nagar, Gangaram Shivaru, Vaddeman, Gangaram
Shivaru, Kalwakuntla thanda, Pedda Kunta Thanda, Chinukula Thanda , RamReddy Palli, Appajipally,
Thimmajipet, Thumalakunta Thanda, Borgadda Thanda, Pullalagiri thanda, Gummakonda, Chinthal kunta
Thanda , Pilligundu, Enimidi Thanda, Pedda Darapalli, Kamaram, Theegalapally, Dachak pally villagesduring 32
-39 SMW (2.8.22 t0 20.9.22). Local sorghum mostly yellow sorghum and CSV 31 weregrown by most of the
farmers in red sandy soil and crop raised under rainfed condition Mostly sorghum was grown as sole crop with
few farmers taking it with intercrop of Red gram. There was high shoot fly damage ranging from 20.0 — 45.0 %
averaging 33.0 %. 10 — 40 % stem borer deadhearts were recordedaveraging 22.0 % SB DH. . Low incidence of
fall army damage (1-9 scale) was 1.7; head bug (1.4); Aphids (1.0) score. No plant protection measures were
undertaken by the farmers due to which coccinellids were found in abundance.

Karnataka: Survey was done in Dharwad(Garag, Durga Colony, Sulla, Hebasur, Kalalwadataluks) and
Belaguam district (Honabarahatti, Hukkeri, Jinarul, Doddabanhatti taluks))in 20 villages altogether. Mostly private
sector hybrids (Poineer, Mahyco, Hi Tech Co.), M 35 -1 were grown as sole crop. The crop was grown during
29.6.2022 to 16.8.2022 in red and black soils under rainfed conditions. The shoot fly incidence ranged from 3 to
18.0% with an average of 11.0 % deadhearts. The incidence of stem borer ranged from 0 to 12.0% with an
average of 5.5 % deadhearts. The incidence of armyworm, midge, grasshopper, and head bug and ear head
caterpillars was also negligible. FAW was managed by using Emamectin benzoate.

Maharashtra: In Marathwada region, surveys were conducted at villages (Brahmangaon, Daithna, Pokharni,
Ranisawargaon, Antarwali, Taroda, Parali, Wadi, Pangaon, Nandur, Telgaon, Somnathpur, Loni, Hall,
Saranwadi) in Parbhani and Latur Talukas during 64 SMW. Local and hybrids as sole crop as well as with
Pigeon pea were sown. The shoot fly damage was 12.1 % (8.0 — 24.0 % DH). The stem borer infestation was
from 3.0 — 8.0 % with 4.60 % average.

At Akola survey was undertaken in villages in Washim, Akola, Buldana, Amaravati, Yeotmal districts. Most of the
area was under hybrids and few pockets in varieties sown. The crop was grown under rainfed condition and the
crop during survey was aged 35 — 92 days.Surveys were undertaken during 18.8.2022 to 11.10.2022.The shoot
fly infestation was 16.3 % (13.8 — 20.83 %), stem borer damage was 3.0 % (1.0 -5.0 % DH). Moderate damage
of fall army worm (3.0) and Mite (1.7) score was recorded.

In Western Maharashtra, Rahuri surveys were carried out in Taloda-Nandurbar, Juwani —Nandurbar, Ban —
Nandurbar, New Ban-Nandurbar, Dhanpur-Nandurbar, Fagne, Dhule, Vyankteshnagar Parola-Jalgaon, Bhilali,
Parola — Jalgaon, Mundane - Jalgaon areas. Mostly improved sorghums (JK Jyothi, Mahodaya 299, Hi Tech
3201, Mahima, HiTech 3201) were grown as sole crop in light and heavy soils under rainfed condition. Most of
the farmers were applying fertilizer. Shoot fly incidence was 25.25 % DH (12.0 - 44.0%). The incidence of stem
borer was 12.6 % (0 — 18.0%). There was low infestation of fall army worm (4.0 score with range of 1 - 9). The
other pests were at low level in the region.

Madhya Pradesh: Survey for pest incidence of sorghum was conducted in ten districts viz. Indore, Dhar,
Badwani, Alirajpur, Ujjain, Dewas, Shajapur, Agar malwa, Khargone and Khandwa through KVKs during July to
October. The crop was sown during last week of June, 2020. Observations were taken on some sorghum hybrids
& varieties like RVJ 1862, CSV 36, CSV 39, SPV 2357, CSH 14, CSV 34, and some hybrids of private
companies. The incidence of both major pests i.e. shoot fly & stem borer was recorded medium to high. The
damage of shoot fly was ranged from 10 to 70% Dead hearts. The stem borer incidence was ranged from 5 to
45% DH.

Gujarat: A pest survey was carried out at farmer,s field at Uchhal taluka of Tapi district. Attack of shoot fly was
noticed up to 10.0 — 55.0 % DH averaging 30.0 %, while stem borer was noticed upto 10-40 % averaging 25.0%
SBDH. Incidence of fall army worm was noticed to theextent of score 1.0 — 2.0 averaging 2.0 score.
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Rajasthan: Periodical survey was conducted at different crop growth stages (vegetative, reproductive and
physiological maturity) at Mavli (Udaipur), Bhindar (Udaipur), Bhatewar (Udaipur), Gogunda (Udaipur),
Vallabhnagar (Udaipur), Kumbhalgarh (Udaipur), Nimbahera (Chittorgarh), Kapasan (Chittorgarh), Nikumbh
(Chittorgarh), Barisadri (Chittorgarh), Bhupalsagar (Chittorgarh), Mangalwad (Chittorgarh), Nathdwara
(Rajsamand), Haldi Ghati (Rajsamand), Kelwa(Rajsamand), Madara (Rajsamand), Sansera (Rajsamand),
Gamerpura (Rajsamand). Shahapura (Bhilwara), Mandalgarh  (Bhilwara), Gangapur(Bhilwara), Jahazpur
(Bhilwara), Hurda (Bhilwara), Pratapgarh (Pratapgarh), Chotisadri (Pratapgarh), Dhariawad(Pratapgarh),
Dungarpur (Dungarpur), Bicchiwara (Dungarpur), Banswara (Banswara), Bagidora (Banswara). CSV 15, CSV
20, CSV 27, Local, CSH 18, CSH 9 weregrown as sole crop. Shoot fly infestation was recorded at level 13.5 %
(5-25.0 % DH). The incidence of stem borer was 8.1 % (4.0 — 12.0 %). The infestation of fall army worm was
almost recorded at all locations, however its intensity varied from 1.0 to 3.0 score with 1.0 average damage
score.

Punjab: Surveys for pest incidence was taken up in PAU Ludhiana, Mangli, Pandori, Jassar, Silon Kalan,
Ghawaddi, Alamgir, Mansuran, Sarabha, Kamalpura, Talwandi Kalan, Rajoana, Heeran, Halwara, Halwara,
Ghuman. Most of, the fields were 3 — 4 leaf staged sown with PSC 4, Sugar graze, SL 44, Local Duggal Chari as
sole crop as well as intercrop in bajra, Maize and poplar.Surveyswere carried during 21.5.2022 to 20.09.2022.
The shoot fly damage was ranged from 5 - 85 % DH with an average of 32.3 % DH. Stem borer damage was
ranged from 1 — 8.0% DH with an average of 3.80 % DH. Fall army worm foliar damage (1.0 score) was
recorded. Farmers used insecticides like Malathion, fipronil, cypermethrin. Seed treatment of Thiomethoxam was
observed.

Pest scenario in Sorghum (Kharif 2022)

State/region Shoot fly (DH %) Stem borer DH % FAW (1-9) Mite (1-9)
Telangana, Palem 33.0(20.0 - 45.0) 22.0 (10.0-40.0) 2.0
Karnataka, Dharwad 11.0(3.0-18.0) 55(0-12.0) 1.0
Maharastra (Parbhani) 12.1(8.0-24.0) 4.6(3.0-8.0) 1.0
Maharastra (Akola) 16.3 (13.8 -20.8) 3.0(1.0-5.0) 3.0 1.7
Maharastra (Rahuri 25.3 (12.0- 44.0) 12.6 (0.0 -18.0) 3.0
MP (Indore) 26.5(4.1-80.0 33.5(33.0-50.0) 4.0
Gujarat, Surat 30.0 (10.0 - 55.0) 25.0 (10.0 - 40.0) 1.0
Rajasthan, Udaipur 13.5(5.0-25.0) 8.07 (4.0- 12.0) 1.0
Haryana, Hisar 25.0(10.22 -35.0) 20.0 (10.3-30.0) 2.0
Punjab (Ludhiana 32.3(5.0-85.0) 3.80(1.0-8.0) 1.0
Haryana: In  haryana the  sorghum grown  for fodder  purpose.  Mostly

varities from private sectors like Jumbo, Mahycho chari, and other locals are grown. The mean infestation of
shoot fly ranged 25.0 to 30.0 percent averaging 25.0%DH, while stem borer ranged 10.0to 22.0 percent
averaging 20.0 % SB DH. This year incidence of fall army worm in sorghum was on 2.0 score.

ll.  Evaluation of grain, forage, sweet sorghum experimental varieties and hybrids for
resistance to key pests

Trial 1: Advance Varietal/Hybrid Trial (AVHT-GS) Early sowing, (Locations: 5):
The entries were sown and screening of the material was done under artificial infestation for shoot fly
(Fish meal technique) and under natural infestation for rest of the pests.

Total entries 122

Experimental varieties/hybrids .3

Commercial checks : 08 (CHS 16, CSH 25, CSH 30, CSV 37, CSH 41, CSV 41, CSV 31, CSV 27, CSV 20, CSV 17)

Local check: 01 (Akola-CSV 34; Dharwad- CSV 42; Palem- CSV 31; Parbhani- PVK 809; Rahuri- Phule Vasundhara)

Resistant checks : 03 (IS 18551, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 09 (Akola, Dharwad, Palem, Parbhani, Rahuri)

7-Sorghum-Entomology Kharif Report-agm23 Page 5 of 39




Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at five locations (Akola, Dharwad, Palem, Parbhani and Rahuri). The mean shoot fly infestation was
highest at Rahuri (54.5 % DH, Akola (54.0 % DH), Palem (51.6 % DH), Dharwad (27.3% DH)and least at
Parbhani (20.1 % DH).

None of the test entries were on par with the resistant checks at Rahuri, and Palem. At Akola the test entry SPH
2001,SPV 2776and SPV 2781; SPV 2773, SPH1943, SPV 2871 and SPH 2001 at Dharwad; SPV 2872 at
Parbhani were on par with resistant checks (IS 18551). Across the locations, the mean shoot fly deadhearts was
415 % with a range of 20.8-66.5 % DH. None of the test hybrids were significantly superior to the resistant
check (Table 1.1).

Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Akola, Dharwad,
Palem, Parbhani and Rahuri. Shoot fly oviposition was maximum at Palem (9.14 eggs/5 plants) followed by
Rahuri and Akola (6.5 eggs/5 plants), Dharwad (3.3 eggs/5 plants)and1.9 eggs/ 5 plants at Parbhani. Overall
across the locations oviposition ranged from 3.4 to 7.7 eggs/5 plants. The lowest oviposition was recorded in IS
2205 (RC) (3.4 eggs/ 5 plants). The entry SPH 2001 and SPV 2781 were statistically on par with IS 18551 (RC)
(Table 1.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE (Table 2.1).

The data on leaf injury was recorded at Dharwad and Palem. Across the locations all the test entries (SPH1943,
SPH2000, SPH2001, SPV2773, SPV2776, SPV2781, SPV2871) recorded leaf damage score on par with IS
2205(RC).

The data on deadhearts due to stem borer was recorded at Akola, Dharwad, Palem Parbhani and Rahuri. Data
from Akola and rahuri was not considered due to exceptionally high CV (%). The infestation was severe at
Dharwad (45.4%DH) followed by Palem (23.8%DH) and Parbhani (9.0% DH). The entries SPV 2773, SPH 2001
at Dharwad;SPH1943, SPH2000, SPH2001, SPV2773at Palem and SPH 2001 at Parbani were on par with IS
2205(RC).

Across the locations mean deadhearts due to stem borer ranged from 19.7 — 40.7 DH % with an average of 26.1
% DH. The test entries SPH1943, SPH2000, SPH2001, SPV2773 recorded stem borer deadhearts on par with
the IS 2205, resistant check (Table 1.2).

Fall Army worm (Spodoptera frugiperda): The damage due to FAW was observed at Dharwad at low intensity.
The damage at Palem ranged from 1.3-3.5 on 1 - 9 scale, indicating low infestation (Table 1.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Dharwad, Palem, Parbhani, and Rahuri. Across the locations, the data on plant stand was 24.9 plants plot -1
indicating optimum plant stand to record data(Table 1.5).

Trial 2: Advance Varietal Hybrid Trial (AVHT-GS) Late sowing (Locations: 8):
The entries were sown and screening of the test material was done under artificial infestation for shoot
fly (Fish meal technique) and under natural infestation for rest of the pests.

Total entries 122

Experimental varieties/hybrids 03

Commercial checks : 08 (CHS 16, CSH 25, CSH 30, CSV 37, CSH 41, CSV 41, CSV 31, CSV 27, CSV 20, CSV 17)

Local check; 01 (Akola-CSV 34; Dharwad- CSV 42; Palem- CSV 31; Parbhani- PVK 809; Rahuri- Phule Vasundhara)

Resistant checks : 03 (IS 18551, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 07 (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat, Udaipur)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at seven locations. (Akola, Dharwad,Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly
infestation was highest at Rahuri (74.1% DH) followed by Akola (72.9% DH), Dharwad (66.0% DH), Parbhani
(64.1 % DH), Palem (22.5% DH), Udaipur (26.8 % DH) andSurat (28.6 % DH).

Fig.2. Performance of test entries in AVHT-GS against shoot fly, Kharif, 2022
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The entries SPH1943, SPH2000, SPH2001, SPV2776, SPV2781, SPV2871, SPV2872 at Dharwad; SPH 1943,
SPH2001, SPV2773, SPV2776, SPV2781, SPV2871 at Palem; SPV 2781 at Parbhani, SPH1943, SPH2000,
SPH2001, SPV 2773, SPV 2776, SPV 2781, SPV 2871, SPV 2872 at Surat and SPH2000, SPH2001, SPV2781,
SPV2871at Udaipur were statistically significant and superior among the test enteries and on on par with IS
18551 (RC).

Across the locations, the mean shoot fly deadhearts was 50.1 % with a range of 29.2 — 65 %. None of the test
hybrids/ varieties was significantly superior to the resistant check (Table 2.1; Fig 2).

Oviposition preference: The data on eggs laid no by shoot fly per five plants (was recorded at, Dharwad,
Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Rahuri (8.2 eggs/ 5plants), followed
by Indore (7.6 eggs/ 5 plants), Parbhani (6.3 eggs/5plants), Dharwad (5.5 eggs/5 plants, Palem (3.8 eggs/5
plants) and lowest (2.1 eggs/ 5 plants) at Udaipur. Overall across the locations oviposition ranged from 2.8 to 6.3
eggs/5 plants. The lowest oviposition was recorded in IS 2205 (RC) (2.8 eggs/ 5 plants). The entry SPV 2781
had low oviposition preference and on par with IS 18551 (RC), statistically indicating antixenosis (Table 2.1).

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

The data on deadhearts due to stem borer was recorded at Palem, Rahuri, Surat and Udaipur. Data from
Parbhani was not considered due to exceptionally high CV (%). The borer infestation was low at Rahuri (9.0 %
DH). The infestation was severe at Surat (24.1 % DH), Palem (19.8 % DH and Udaipur (13.8% DH).

At Palem the test entriesSPH 1943, SPH 2000, SPH 2001, SPV 2773, SPV 2776, SPV 2781, SPV2871; SPH
1943, SPH 2000, SPH 2001, SPV 2773, SPV 2776, SPV 2781, SPV2871, SPV2872 at Rahuri; SPH 1943, SPH
2000, SPH 2001, SPV 2773, SPV 2776, SPV 2781, SPV2871, SPV2872 a Surat; SPH 1943, SPH 2000, SPH
2001, SPV 2776, SPV2871, SPV2872; SPH 1943, SPH 2000, SPH2001, SPV2776, SPV2871, SPV2872were on
par with IS 2205 (RC).

Across the locations, deadhearts due to stem borer ranged from 16.6 — 22.6 % with an average of 14.5 % DH

and entries SPH 1943, SPH 2000, SPH 2001, SPV 2773, SPV 2776, SPV 2781, SPV2871, SPV2872were
statistically on par with to resistant check (IS 2205) (Table 2.2).
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Fig.3. Performance of test entries in AVHT-GS against Stem borer, (Kharif, 2022)
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The data on injury rating (1-9) was recorded at four locations viz., Akola, Palem, Surat, and Udaipur. The mean
leaf injury due to borer was maximum at Surat (5.65) followed by Udaipur (2.36), Akola (2.36), Palem (1.68) and
lowest at Parbani (1.02).

Across locations none of the entry was on par with the resistant check IS 2205 in terms of leaf injury rating (Table
2.2; Fig 3).

Midge (Stenodiplosis sorghicola): The damage due to midge was observed at Surat at moderate intensity. The
damage ranged from 3.0 — 4.7 on 1 — 9 scale. The mean midge damage score was 3.7. None of the test
entriesrecorded damage less than 3.0. The Local checks recorded score of 3.0 (Table 2.3).

Head bug (Calocoris angustatus): The damage due to head bug was observed at Palem at low intensity. The
damage ranged from 1.0-1.7 on 1 — 9 scale, indicating low infestation. The mean head bud damage score was
3.9. The entries SPH 1943, SPH 2000, SPH 2001, SPV 2773, SPV 2776 and SV 2872 recorded low damage
(<1.60 score) (Table 2.3).

Aphid (Melanaphis sacchari): The aphid damage was observed at Akola at low intensity. The damage ranged
from 1.0- 2.0 on 1 — 9 scale with mean infestation of 1.2 indicating very low infestation (Table 2.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at Moderate levels. The
damage ranged from 1.3 -3.0 on 1 — 9 scale, indicating low infestation. The mean head bud damage score was
2.14. The entries IS 18551 and IS 2205 which are resistant to shoot fly and stem borer was susceptible to shoot
bug (3.0 score) (Table 2.3).

Fall army worm: (Spodoptera frugiperda): The damage due to FAW was observed at Dharwad, Palemand
Udaipur causing severe defoliation. At Dharwad and Palem infestaion was less whereas at Udaipur infestation
was moderate (3.8 on scale of 1-9). The damage ranged from 1.3 -3.0 on 1 - 9 scale, indicating low infestation.
The mean FAW damage across thecenters was 2.2 damage score (Table. 2.3).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, and
Udaipur. Across the locations the mean score ranged from 2.4 — 3.3 with mean score of 2.7. The entries, IS
18551 and IS 2205 recorded 2.4, 2.5 score, respectively. 2.3. The test entries SPH 1943, SPH 2000, SPH 2001,
SPV 2773, SPV 2781, SPV2871, SPV2872 recorded score less than 3.0(Table 2.5).

Seedling vigour: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri and Udaipur. Across the
locations the mean score ranged from 1.9 — 3.3 with mean score of 2.9. The entries, IS 18551 and IS 2205
recorded 2.1 and 1.9, respectively. None of the entries statistically on par with resistant checks IS 18551 and IS
2205 (Table 2.5).
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Days to 50 % flowering: Earliness in entries was recorded at Palem, Parbhani, Rahuri and Udaipur. Overall,
the trial mean was 70.5 days with a range of 63.8 to 78.1 days. The entry SPH 1943 was earliest to flower
among test entries (64.3days) (Table 2.4).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 22.8
plants plot - indicating optimum plant stand to record data (Table 2.4).

Trial 3: Initial Varietal Trial (IVT-GS):
The entries were sown and screening of the material was done under artificial infestation for shoot fly
(Fish meal technique) and under natural infestation for rest of the pests.

Total entries 131
Experimental Varieties 123
Commercial checks :04 (CSV 37, CSV 41, CSV 27, CSV 17)

Local check: 01 (Akola- CSV 42; Dharwad- CSV 42; Indore- RJV 1862; Palem- CSV 31; Parbhani- PVK 809;
Rahuri- Phule Amrita; Surat- GNJ-12; Udaipur- CSV 17

Resistant checks :02 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations : 07 (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at seven locations (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly
infestation was highest at Rahuri (72.2% DH) followed by Akola (68.8% DH), Dharwad (63.2% DH), Parbhani
(56.4% DH), Palem (46.9% DH), Udaipur (34.9 % DH) and least at Surat (34.3% DH).

At Akola, and Rahuri none of the test entries were on par with the resistant checks (IS 18551). At Dharwad the
entries,SPV 2978, SPV 2971, SPV 2975, SPV 2966;SPV 2956SPV 2959, SPV 2960, , SPV 2962, SPV 2964,
SPV 2965, SPV 2966, SPV 2967, SPV2968, SPV2969, SPV2970, SPV 2971, SPV 2972, SPV 2973, SPV 2974,
SPV 2975, SPV 2976, SPV 2977, SPV 2978 at Palme; SPV 2957, SPV 2961, SPV 2963, SPV 2964, SPV
2965, SPV2969, SPV 2974, SPV 2978 at Parbati; SPV 2964, SPV 2965, SPV 2966, SPV2969, SPV 2971, SPV
2972, SPV 2974, SPV 2976, SPV 2977, SPV 2978 at Seurat and SPV 2956, SPV 2957, SPV 2958, SPV 2959,
SPV 2960, SPV 2961, SPV 2962, SPV 2963, SPV 2964, SPV 2965, SPV 2966, SPV 2967, SPV2968,
SPV2969, SPV2970, SPV 2971, SPV 2972, SPV 2973, SPV 2974, SPV 2975, SPV 2976, SPV 2977, SPV 2978
at Udaipur were on par with IS 1851 (RC).

Across the locations, the mean shoot fly dead hearts was 54.2 % with a range of 33.5 — 64.0 % DH. None of the
test varieties wereon par, superior to the resistant check statistically (Table 3.1; Fig 4).

Fig.4 Performance of test entries in IVT-GS against shoot fly, Kharif, 2022
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Oviposition preference: The data on eggs lay per five plants (no by shoot fly was recorded at Dharwad, Palme,
Parbati, and Rahuri. Shoot fly oviposition was maximum at Palme (8.2 eggs/ Splants) followed by Rahuri (8.1
eggs/5plants, Dharwad (6.0 eggs/ 5 plants), while at Parbati oviposition was (5.5 eggs/5plants). The data from
Udaipur was not considered due to exceptionally high CV %.

Overall across the locations oviposition ranged from 1.7 - 4.0 eggs/5 plants. The lowest oviposition was
recorded in IS 18551, IS 2205 (5.3 eggs/ 5 plants). The test varieties SPV 2956, SPV2961, SPV2962, SPV2963,
SPV2964, SPV2965, SPV2973, SPV2974, SPV2977, and SPV2978 were statistically on par with resistant check
forovipositional preference (Table 3.1).

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

The data on deadhearts due to stem borer was recorded at Palem, Parbhani, Rahuri, and Surat. Data from
Udaipur was not considered due to exceptionally high CV (%).The infestation was severe at Surat (28.6 % DH)
followed by Palem (11.2 % DH), Rahuri (8.4 % DH) and Parbhani (7.9 % DH).

The test entries SPV 2978 at Palem; SPV 2969, SPV 295, SPV 2976, SPV 2977, SPV 2978 at Parbhani; SPV
2957, SPV 2977, SPV 2956, SPV 2961, SPV 2970, SPV 2966, SPV 2958, SPV 2963, SPV 2969 a Rahuri; SPV
2964, SPV 2965, SPV 2966, SPV 2967, SPV 2968, SPV 2969, SPV 2970, SPV 2971, SPV 2972, SPV 2973,
SPV 2974, SPV 2975, SPV 2976, SPV 2977, SPV 2978 at Surat were statistically on par with resistant check 1S
2205. The data from Udaipur was not considered due to high CV (>25%).

Across the locations, deadhearts due to stem borer ranged from 7.9 — 21.7 % with an average of 14.7 % DH and
the entries SPV 2969, SPV 2978, SPV 2877 and SPV 2971were statistically on par with to resistant check (IS
2205) (Table 3.2; Fig 5).

Fig. 5. Performance of test entries in IVT-GS against stem borer, Kharif, 2022
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The data on injury rating (1-9) was recorded at five locations viz., Akola, Dharwad, Palem, Surat and, Udaipur.
The mean leaf injury due to borer was maximum at Surat (6.0) followed Udaipur (3.6), Palem (3.0), Akola (2.58)
and lowest at Dharwad (1.0). There were no significant differences among the entries with respect to Leaf
damage by stem borer (Table 3.2).

Midge (Stenodiplosis sorghicola): The damage due midge was observed at Surat at moderate intensity. The
damage ranged from 3.0 — 5.0 on 1 — 9 scale, indicating moderate infestation. The mean midge damage score
was 4.1.The test entries SPV 2958 recorded low score 3.0 score (Table 3.2).

Aphid (Melanaphis sacchari): The aphid damage was observed at Akola at low intensity. The damage ranged
from 1.0- 2.0 on 1 — 9 scale with mean infestation of 1.3 indicating very low infestation. The entries SPV 2957,
SPV 2958, SPV 2964, SPV 2966, SPV 2968, SPV 2973, SPV 2974, SPV 2977 recorded low damage score (1.0)
(Table 3.2).

7-Sorghum-Entomology Kharif Report-agm23 Page 10 of 39



Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The
damage ranged from 1.7 -3.0 on 1 - 9 scale, indicating low infestation. The mean shoot bug damage score was
2.2. The entries SPV 2976, SPV 2974, SPV 2969, SPV 2962 recorded low damage rating score of 1.7 on 1 -9
scale (Table 3.2).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of foliage damage was recorded on scale of 1-9. Moderate to
severe infestation was recorded at Palem (3.75) and Udaipur (3.98). The damage among test entries ranged
from 1.8 — 4.1 % with mean damage of 2.92. Among the testentriesSPV 2969 recoded lowest foliar damage
score of 2.0 (Table 3.3).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri, and Udaipur.
Across the locations the mean score ranged from 1.7 — 3.1 with mean score of 2.6. The entries, IS 18551 and IS
2205 recorded low scores (1.9, 1.7) (Table 3.5).

Seedling vigour: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur.
Across the locations the mean score ranged from 2.2 — 3.1 with mean score of 2.6 (Table 3.5).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 22.3
plants plot - indicating optimum plant stand to record data (Table 3.4).

Days to 50 % flowering: Earliness in entries was recorded at Palem, Parbhani, Rahuri and Udaipur. Overall, the
trial mean was 74.0 days with a range of 68.t080.1 days. The entry swarna was earliest to flower among test
entries (68.3 days) while SPV 2977 flowered late (80.1 days) (Table 3.4).

Trial 4: Initial Hybrid Trial (IHT-GS):
The entries were sown and screening of the material was done under artificial infestation for shoot fly
(Fish meal technique) and under natural infestation for rest of the pests.

Total entries 116
Experimental hybrids 18
Commercial checks :04 (CSH 42, CSH 16, CSH 30, CSH 41)

Local check: 01 (Akola-CSV 34; Dharwad- CSV 42; Palme- CSV 31; Parbati- PVK 809; Rahuri- PhuleVasundhara;
Surat- GNJ-1; Udaipur- CSV 17)

Susceptible check: 01 (Swarna)

Locations : 07 (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at eight locations (Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot fly
infestation was highest at Akola (77.2 % DH) followed by Rahuri (73.4% DH),Dharwad (68.2 % DH), Parbhani
(61.2 % DH), Palem (43.5 % DH), Udaipur (32.5 % DH) and lowest at Surat (25.4 % DH).

The test entries SPH 2028, SPH 2022, SPH 2024 at Dharwad; SPH 2025, SPH 2022, SPH 2021, SPH
2027,SPH 2026, SPH 2028 at Surat, SPH 2025,SPH 2026,SPH 2021,SPH 2022, SPH 2024, SPH 2027,SPH
2028,SPH 2023 at Udaipur were on par with resistant check IS 18551. There was no significant difference in
shoot fly infestation at Udaipur while at Akola, Palem, Parbhani, Rahuri none of the test entries were comparable
to check IS 18551 and all of them had significantly high shoot fly infestation than IS 18551 (RC).
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Across the locations, the mean shoot fly deadhearts was 54.5 % with a range of 27.6 — 71.4 % DH. None of the
test hybrids were superior to the resistant check statistically (Table 4.1; Fig 6).

Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad,
Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Palem (8.9 eggs/ 5 plants) followed
by Rahuri (8.7 eggs/ Splants), while at Dharwad oviposition was (6.5 eggs/5plants), Parbhani (5.8 eggs/ 5 plants)
and least (3.0) at Udaipur. Overall across the locations oviposition ranged from 3.1 to 5.9 eggs/5 plants. The
lowest oviposition was recorded in IS 18551 (RC) (4.8 eggs/ 5 plants). None of the test hybrids were statistically
superior to the resistant check. The entries SPH 2027, SPH 2028, SPH 2026,SPH 2024 recorded oviposition on
par with IS 18551 (RC) (Table 4.1)

Fig. 6. Performance of test hybrids in IHT- 2022 against shoot fly, Kharif 2022
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) at 35 DAE, deadhearts (%) at 45 DAE. The data on deadhearts due to
stem borer was recorded at Palem, Rahuri, Surat, Udaipur. The infestation was severe at Surat (22.4 % DH),
Udaipur (12.4%DH), Palem (12% DH), and Rahuri (8.8 % DH).

The test entries SPH 2024, SPH 2026, SPH 2021, SPH 2025, SPH 2028 at Palem;SPH 2027, SPH 2022, SPH
2023, SPH 2024 at Rahuri; SPH 2025, SPH 2027, SPH 2021, SPH 2026 atSurat; SPH 2023, SPH 2026, SPH
2025, SPH 2024, SPH 2028, SPH 2027, SPH 2022, SPH 2021were on par with resistant check (IS 2205),
statistically (Table 4.2).

Fig.7. Performance of test hybrids in IHT- 2022 against Stem borer, Kharif 2022
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Across the locations, deadhearts due to stem borer ranged from 9.6 — 17.9 % with an average of 13.9 % DH and
the entries  SPH 2023, SPH 2026, SPH 2025, SPH 2024, SPH 2028, SPH 2027, SPH 2022, SPH 2021were
statistically on par with resistant check (IS 2205) (Table 4.2; Fig 7).
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The data on injury rating (1-9) was recorded at five locations viz., Akola, Dharwad, Palem, Surat and Udaipur.
The mean leaf injury due to borer was maximum at Surat (5.0) followed by Udaipur (3.6), Palem (2.9), Akola
(2.56)and lowest at Dharwad (1.0). Across the locations the entries SPH 2025, SPH 2022, SPH 2027, SPH 2024
SPH 2026,were statistically superior than the resistant check IS 2205 (Table 4.2).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of foliar damage on scale of 1-9 was recorded. Moderate
level of infestation was recorded at Palem (3.0 and Dharwad (3.0) and lowest at Dharwad (1.0). Across the
location the mean damage was 2.0. The damage among test entries ranged from 1.2 — 2.9 %. The entries SPH
2027, SPH 2023 recorded low damage score below 1.9 (Table 4.2).

Aphid (Melanaphissacchari): Aphidincidence was low at Akola (1.3) on scale of 1-9. The damage ranged from
1.0 - 1.7with mean of 1.3 (Table 4.2).

Shoot bug (Peregrinusmaidis): Shoot bug incidence was recorded at Akola. The damage ranged from 1.3 —
3.0 with mean of 2.0 (Table. 4.2)

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Dharwad, Palem, Parbhani, Rahuri, Surat and
Udaipur.Across the locations the mean score ranged from 1.7 — 3.2 with mean score of 2.7. None of the test
entries recorded score on par with resistant check and all entries recorded high scores (Table 4.5).

Seedling vigor: The data was recorded at Akola, Dharwad, Palem, ParbhaniRahuri, Surat andUdaipur. Across
the locations the mean score ranged from 2.2 — 3.1 with mean score of 2.7. The test entries SPH 2026, SPH
2025, SPH 2024, SPH 2023, and SPH 2027 recorded scores on par with the resistant check (Table 4.5).

Days to 50 % flowering: Earliness in entries was recorded at Palem, Parbhani, Rahuri and Udaipur. Overall, the
trial mean was 69.9 days with a range of 62.5 to 77.6 days. The entry SPH 2026 was earliest to flower among
test entries (65.6 days) (Table 4.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Dharwad, Palem, Parbhani, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was 23.9
plants plot - indicating optimum plant stand to record data (Table 4.4).

Trial 5: Initial Advanced Varietal hybrid Trial IAVHT-MC)

Total entries 118

Experimental hybrids :09

Experimental varieties 102

Commercial checks : 03 (CSH 24 MF, CSV 33 MF, CSH 43MF)

Local check: 01 (Akola- CSV 34; Hisar- HC 136; Ludhiana- PSC-4; Udaipur- CO FS-29;

Surat- GFS-6)

Resistant checks: 02 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations: 06 (Akola, Surat, Udaipur, Hisar, Ludhiana, Pantnagar)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at five
locations viz; Akola, Surat, Udaipur Hisar, Ludhiana and Pantnagar. The mean shoot fly infestation was highest
at Akola (67.7 % DH), Ludhiana (43.7 % DH), Hisar (42.3 % DH), Udaipur (31.9 %DH) and Surat (29.8% DH). At
Akola, Hisar, Ludhiana none of the test entries were on par with IS 18551(RC) and they are susceptible to shoot
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fly. The entry SPH 2020, SPH 1970, SPH 1998, SPH 2019,SPH 1967 SPV 2955 at Surat ; SPH 1966, SPH
1967, SPH 1970, SPH 1994, SPH 1996, SPH 1998, SPH 2018, SPH 2019, SPH 2020, SPV 2954, SPV 2955at
Udaipur were on par with IS 18551 (RC) (Table 5.1). The data from Pantnagar was not considered due to high
CV (>25%).

Across the locations, the mean shoot fly deadheart formation in trial was 43.1 % DH with a range of 19.7 — 55.7
% DH across the entries. The entry SPV 2955and SPV 2954 was statistically on par with the resistant check, 1S
18551 (Table 5.1; Fig 8).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Pantnagar,
Udaipur, Hisar and Ludhiana. Shoot fly oviposition was 6.3 eggs/ 5 plants at Hisar followed by Pantnagar (3.6
eggs/5 plants), Ludhiana (3.3 eggs/5 plants) and lowest at Udaipur (2.7 eggs/5 plants). Across the locations
oviposition among entries ranged from 2.1 — 6.0 eggs/ 5 plants with mean of 4.0 eggs / 5 plants. The entries
SPH 2020, SPV 2954, SPV 2955, were on par with IS 18551 (RC) (Table 5.1).
Fig. 8. Performance of test hybrids in IAVHT-MC against shoot fly, Kharif 2022
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) deadhearts (%) at 45 DAE and stem tunneling (%) at harvest.

The data on deadhearts at 45 DAE due to stem borer was recorded at Pantnagar, Surat, Udaipur, Hisar, and
Ludhiana. The borer infestation was severe at Surat (25.0 % DH), followed by Hisar (18.3 % DH), Udaipur (14.4
% DH) Ludhiana (5.4 % DH) and Pantnagar (4.7 % DH). The data from Akola, r recorded exceptionally high CV
% hence data was not considered. At Pantnagar the entries SPH 1970, SPH 1996; SPV 2955 at Surat; SPH
1966, SPH 1970, SPH 1996, SPH 1998, SPH 2018, SPH 2019, SPH 2020 at Udaipur were on par with IS
2205(RC). None of the entries from Hisar and Ludhiana were on par with IS 2205 (RC).

Fig. 9. Performance of test hybrids in IAVHT-MC, 2022 against Stem borer, Kharif 2022
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Across the locations the trial mean was 13.6 % DH with range across entries was 7.9 — 19.1 % DH. None of the
entries were comparable to resistant check IS 2205 (Table 5.2; Fig 9).
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The data on injury rating (1-9) was recorded at four locations viz., Akola, Pantnagar, Surat, Udaipur, Hisar, and
Ludhiana. The mean leaf injury due to borer was maximum at Hisar (5.59) followed by Surat (5.54), Udaipur (3.9)
Akola (1.9) and Ludhiana (1.5). Across the locations the mean damage rating within entries ranged from 2.8 —
3.7, the mean injury rating was 3.4. The test entry SPH 1967, SPH 1970, SPH 1997 SPH 1998, SPH 2018, SPH
2020, SPV 2955, SPV 2954 recorded low damage on par with IS 2205 resistant check (Table 5.2).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of damage score was recorded at Akola, Pantnagar and
Udaipur. Moderate infestation was recorded the damage among entries ranged from 2.2 — 4.9 with mean
damage rating of 3.0 on 1 — 9 scale. The entry SPV 2955 was highly susceptible with highest damage score (4.9
score) (Table 5.2).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola. The damage ranged from 1.0 — 2.0 with an average of 1.0 (Table 5.3). There was no
significant difference between the test entries.

Midge (Stenodiplosis sorghicola Coq.): Moderate level damage due to midge was observed at Pantnagar. The
damage ranged from 1.0 — 3.0 on 1 - 9 scale indicating low mean infestation (1.7). There was no significant
difference among the entries (Table 5.2).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.0 - 2.0 on 1 - 9 scale indicating low mean infestation (1.4). There was no significant difference among the
entries (Table 5.2).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Pantnagar, Hisar andUdaipur (Table 5.4). Across the
locations the mean score ranged from 2.3 — 3.8 with average score of 3.1.

Seedling vigour: The data was recorded at Akola, Hisar, Surat and Udaipur. (Table 5.3). Across the locations
the mean score ranged from 2.5 — 3.5 with average score of 3.0.

Days to 50 % flowering: Days to 50% flowering were recorded at Pantnagar, Ludhiana and Udaipur. Overall,
the trial mean was 76.7 days with a range of 76.7 to 83.6 days. The entry SPH2018 was earliest to flower
(76.7days) (Table 5.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Pantnagar, Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was significant and
ranged from 20.9 - 28.1 plants plot 1with an average of 25.2 plants plot - (Table 5.4) indicating optimum plant
stand.

Trial 6: Advanced Varietal hybrid Trial (AVHT-SC)

Total entries 118

Experimental hybrids : 02

Experimental varieties 109
Commercial checks : 03 (CSV 30F, CSV 35F, CSH 40F)
Local check: 01 (Akola- CSV 34; Hisar- HC 136; Ludhiana- PSC-1; Udaipur- COFS 29; Surat: GFS-

6)

Resistant checks: 02 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations: 06 (Akola, Pantnagar, Surat, Udaipur, Hisar, Ludhiana)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at six
locations viz; Akola, Pantnagar, Surat, Udaipur, Hisar, and Ludhiana. The mean shoot fly infestation was highest
at Akola (70.9 % DH) followed by Hisar (36.5 % DH), Udaipur (32.4% DH), Surat (28.6 % DH), Pantnagar (27.9
% DH) and Ludhiana (24.1 %DH).

The entry SPV 2797, SPV 2878 at Akola ; SPV 2880 at Pantnagar; SPV 2797, SPH 2006, SPH 1985, SPV
2801,SPV 2878 SPV 2879, SPV 2880 at Surat; SPH 1985, SPH 2006 , SPV 2797, SPV 2800 , SPV 2801,
SPV 2878, SPV 2879, SPV 2880, SPV 2881, SPV 2884, SPV 2885 at Udaipur; SPV 2800, SPV 2881 at
Hisar and SPV 2800, SPV 2878 at Ludhiana were the test entries which were on par with on par with IS
18551(RC) (Table 6.1).

Across the locations, the mean shoot fly deadheart formation in trial was 36.7 % DH with a range of 18.5-5.2 %
DH across the entries. The entry SPV 2878, SPV 2797 was statistically on par with the resistant check, IS 18551
(Table 6.1; Fig 9).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Pantnagar,
Udaipur, Hisar and Ludhiana. Shoot fly oviposition was highest at Hisar (4.8 eggs/ 5 plants) followed by Udaipur
(3.6 eggs/5 plants), Pantnagar (2.9 eggs/5 plants) and Ludhiana (1.8 eggs/5 plants).Across the locations
oviposition ranged from 2.3 — 4.7 eggs/ 5 plants with mean eggs of 3.3 eggs / 5 plants. The entry SPV 2878,
SPV 2797 was statistically on par with the IS 18551 resistant check (Table 6.1).

Fig.10. Performance of test hybrids/ varieties in AVHT-SC against shoot fly, Kharif 2022
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) at 35 DAE and deadhearts (%) at 45 DAE.

The data on deadhearts at 45 DAE due to stem borer was recorded at Pannagar, Surat, Udaipur Hisar, and.
Ludhiana. The borer infestation was severe at Surat (26.1 % DH) followed by Hisar (16.5 % DH), Udaipur (9.0 %
DH), Pantnagar (7.5 % DH), Ludhiana (4.5 % DH). At Pantnagar the entries, SPV 2880, SPV 2881, SPV
2800,SPV 2006; SPV 2797, SPH 1985, SPV 2801, SPV 2879, SPV 2878, SPV 2797; SPH 2006 at Surat; SPV
2879, SPV 2885 at Udaipur; SPV 2881, SPV 2878, SPV 2885, SPV 2801, SPV 2800 at Hisar; SPH1985 ,
SPH2006 , SPV2797, SPV2801, SPV2878, SPV2879, SPV2880 , SPV2881, SPV2884, SPV2885 at Ludhiana
were on par with IS 2205(RC).

Across the locations the trial mean was 127 % with range across the varieties was 8.0 — 16.6 % DH. The entries

SPV 2879, SPV 2885, SPV 2881, SPV 2800, SPV 2801 were on par with the resistant check IS 2205 (Table 6.2;
Fig 11).
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The data on injury rating (1-9) was recorded at four locations viz., Pantnagar, Surat, Udaipur, Hisar, and
Ludhiana. The mean leaf injury due to borer was maximum at Surat (5.7) followed by Hisar (4.9), Udaipur (3.1),
Pantnagar (2.0) and Ludhiana (1.1).Across the locations the mean damage rating within entries ranged from 1.9
- 4.3, the mean injury rating was 3.2. There was no significant difference among the entries with respect to leaf
injury rating statistically and they were on par with IS 2205(RC) (Table 6.2).

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Pantnagar. The damage
ranged from 1.0 — 3.0 on 1 - 9 scale indicating moderate level of mean infestation (1.9) (Table 6.3).

Aphid (Melanaphis sacchari): Aphid incidence was low at Akola (1.2 and Pantnagar (1.8) on scale of 1-9.
Across locations the damage ranged from 1.2 — 2.2 with mean of 1.5 (Table 6.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.3 -3.0 on 1 -9 scale indicating low mean infestation (2.0) (Table 6.3).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of damage score was recorded at Palem and Udaipur. The
damage among test entries ranged from 1.3 — 3.7 with moderate damage rating of 2.7. The test entries SPH
1985 recorded damage rating less than 2.0 score (Table 6.3).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Pantnagar, Udaipur and Hisar (Table 6.5). Across the
locations the mean score ranged from 1.9 — 3.6 with average score of 2.9.

Seedling vigour: The data was recorded at Akola, Pantnagar, Surat, Udaipur and Hisar (Table 6.5). Across the
locations the mean score ranged from 2.3 — 3.0 with average score of 2.7.

Days to 50 % flowering: Days to 50% flowering were recorded at Ludhiana, Udaipur. Overall, the trial mean
was 81.0 days with a range of 79.1 to 84.9 days. SPV 2879 was earliest to flower (79.1 days (Table 6.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Pantnagar, Surat, Udaipur Hisar andLudhiana. Across the locations, the data on plant stand was significant and
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ranged from 23.7 - 38.1 plants plot 1with an average of 32.3 plants plot - (Table 6.4) indicating optimum plant
stand.

Trial 7: Advanced Varietal hybrid Trial (IVHT-SC)

Total entries 117
Experimental hybrids 102
Experimental varieties : 8

Commercial checks : 03 (CSV 35F, CSH 40F, CSV 46)

Local check: 01 (Akola- SCV 34; Hisar- HC 136; Ludhiana- PSC-1; Udaipur- CO FS 29; Surat- GFS-6)

Resistant checks: 03 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations: 06 (Akola, Surat, Udaipur Hisar, Ludhiana)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Akola, Surat, Udaipur, Hisarand Ludhiana. The mean shoot fly infestation was highest at Akola
(63.8 % DH) followed by Hisar (35.1 %DH), Surat (34.1 % DH), Udaipur (33.8 % DH),Ludhiana (29.9% DH). The
entry SPV 2983, SPV 2982, SPV 2981, SPV 2980 at Akola; SPV 2998, SPV 2984, SPV 2981, SPV 2979, SPH
2030, SPV 298 atSurat; SPH2029, SPH2030, SPV2979, SPV2980, SPV2981, SPV2982, SPV 2983, SPV 2984,
SPV 2985, SPV 2998 atUdaipur; SPV 2984, SPV 2979, SPV 2982 at Hisar; SPV 2983, SPV 2985 at Ludhiana
were the test entries which were on par with on par with IS 18551(RC) (Table 7.1).

Across the locations, the mean shoot fly deadheart formation in trial was 39.4 % DH with a range of 22.8 — 53.4
% DH across the entries. The entriesSPV2980, SPV2981, SPV2982, SPV2983, SPV2984, SPV2985was
statistically on par with the resistant check IS 18551 (RC) (Table 7.1; Fig 12).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Udaipur,
Hisarand Ludhiana. Shoot fly oviposition was heavy at Hisar (5.9 eggs/5 plants) followed by Udaipur (4.5 eggs/ 5
plants) and Ludhiana (2.5 eggs/5 plants. Across the locations oviposition ranged from 2.6 — 8.8 eggs/ 5 plants
among the entries with mean eggs of 4.3 eggs / 5 plants. All the test entries were on par with resistant check in
terms of ovipositional preference (Table 7.1).

Fig.12. Performance of test hybrids/ varieties in IVHT-SC against shoot fly, Kharif 2022
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) at 35 DAE and deadhearts (%) at 45 DAE.

The data on deadhearts at 45 DAE due to stem borer was recorded at Surat, Udaipur, Hisar and. Ludhiana The
borer infestation was severe at Surat (29.3 % DH) followed by Hisar (17.2 % DH), Udaipur (9.7% DH) and
Ludhiana (4.1 % DH). At Surat SPV 2998, SPV 2984, SPV 2981, SPV 2979, SPH 2030; the entries SPV 2980,
SPH 2030, SPV 2981, SPV 2984, SPV 2998 at Udaipur; SPH2029, SPH2030, SPV2979, SPV2980, SPV2981,
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SPV2982, SPV2983, SPV2984, SPV2985, SPV2998at Hisar; SPH2029, SPV2979, SPV2981, SPV2983,
SPV2985,at Ludhiana were on par with IS 2205 (RC).

Across the locations the trial mean was 15.1 % DH with range across the varieties was 11.3 - 22.1 % DH. The
entries SPH2029, SPH2030, SPV2979, SPV2980, SPV2981, SPV2982, SPV2983, SPV2984, SPV2985,
SPV2998were on par with the resistant check IS 2205 (Table 7.2; Fig 13).

Fig.13. Performance of test hybrids/ varieties in IVHT-SC against stem borer, Kharif 2022
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The data on injury rating (1-9) was recorded at four locations viz., Akola, Surat, Udaipur, Hisar and Ludhiana.
The mean leaf injury due to borer was maximum at Surat (6.1) followed by Hisar (5.3), Udaipur (4.2) Akola (2.5)
and Ludhiana (1.3). Across the locations the mean damage rating within entries ranged from 3.3 — 4.3, the mean
injury rating was 3.9. There was no significant difference for leaf injury among most the test entries in comparison
to resistant check (Table 7.2).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola. The damage ranged from 1.0 — 2.7 with an average of 1.8 (Table 7.2). The entries IS
18551, IS 2312 and IS 2205 recorded higher damage ratings but there was no significant difference between the
test entries.

Aphid (Melanaphis sacchari): The damage due to aphid was observed at Akola at very low intensity. The
damage ranged from 1.0 — 2.0 on 1 — 9 scale indicating low mean infestation (1.2) (Table 7.2).There was no
significant difference among the test entries.

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.3 - 3.0 on 1 — 9 scale indicating low mean infestation (2.1). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 7.2).

Fall Army worm (Spodoptera frugiperda): Fall army worm is a polyphagous pest preferring sorghum next to
maize. The incidence of fall army worm in terms of leaf damage score was recorded. Low level of infestation
was recorded at Udaipur (2.9). The damage among test entries ranged from 1.3 — 4.3 with mean of 2.9. There
were no significant differences among the entries (Table 7.2).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Udaipur and Hisar (Table 7.3). Across the locations the
mean score ranged from 2.2 — 3.0 with average score of 2.7.
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Seedling vigour: The data was recorded at Akola, Hisar, Surat and Udaipur (Table 7.3). Across the locations
the mean score ranged from 2.3 — 3.1 with average score of 2.7

Days to 50 % flowering: Days to 50% flowering were recorded at Udaipur and Ludhiana. Overall, the trial mean
was 78.7 days with a range of 76.2 to 81.7 days. Across locations Local checks were earliest (76.2 days (Table
7.2).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Ludhiana, Surat and Udaipur. Across the locations, the data on plant stand was significant and ranged
from 17.5 - 27.6 plants plot -1 with an average of 24.0 plants plot 1 (Table 7.3) indicating optimum plant stand.

Trial 8: Initial Advanced Varietal hybrid Trial (IAVHT-SS)

Total entries 121

Experimental hybrids :04

Experimental varieties :10

Commercial checks : 04 (CSH 22SS, CSV 49SS, CSV 19SS, CSV 24SS)

Resistant checks: 03 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations: 07 (Akola, Palem, Rahuri, Surat, Udaipur, Hisar and Ludhiana)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight
locations viz; Akola, Hisar, Indore, Palem, Ludhiana, Rahuri, Surat and Udaipur. The mean shoot fly infestation
was highest at Rahuri (75.0%DH) followed by Akola (67.8 % DH), Palem (52.2 % DH), Hisar (46.4 % DH),
Ludhiana (37.7 % DH), Udaipur (32.4 % DH) andSurat (30.2 % DH).

The entry SPV 2693at Akola;SPV 2693, SPV 2986 at Palem ; SPV 2693 at Rahuri; SPV2788,SPV 2789, SPV
2890,SPH 2032, SPV 2988, SPH 2034, SPH 2033 at Surat;SPH2031, SPH2032, SPH2033, SPV2693,
SPV2788, SPV2789, SPV2890, SPV2895, SPV2986, SPV2987, SPV2989 at Udaipur; SPV 2693 at Ludhiana
recorded damage on par with IS 18551 (RC) (Table 8.1).At Hisar there was no significant difference between the
test entries and resistant check.

Fig.14. Performance of test hybrids/ varieties in IAVHT-SS against shoot fly, Kharif 2022
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Across the locations, the mean shoot fly deadheart formation in trial was 48.8 % DH with a range of 25.4 — 63.8
% DH across the entries.SPV 2693 was statistically on par with the resistant check (IS 185510 (Table 8.1; Fig
14).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Palem Rahuri,
Udaipur Hisar and Ludhiana. Shoot fly oviposition was maximum at Palem (9.4 eggs/5 plants)followed by Rahuri
(8.4 eggs/5 plants),Hisar (5.9 eggs/ 5 plants), Rahuri (6.2 eggs/5 plants), Palem (5.5 eggs/ 5 plants), Udaipur
(3.1 eggs/5plants), while it was least at Ludhiana (3.0 eggs/ 5 plants).Across the locations oviposition ranged
from 3.9 - 7.3 eggs/ 5 plants among the entries with mean oviposition of 5.9 eggs / 5 plants. The entries SPV
2693, SPV 2990, SPH 2033, SPV 2895, were on par with resistant check in terms of ovipositional preference
(Table 8.1).
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Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of visual damage rating (1-9 scale) at 35 DAE and deadhearts (%) at 45 DAE.

The data on deadhearts at 45 DAE due to stem borer was recorded at Palem, Rahuri, Surat, Udaipur and Hisar.
The borer infestation was severe at Surat (25.0 %DH) followed by Hisar (18.8% DH), Palem (15.8 %DH),
Udaipur (10.4 % DH) and Rahuri (8.9 %DH).

At Palem the entries SPH 2031, SPH 2034, SPV 2693, SPV 2788, SPV 2789, SPV 2890, SPV 2895, SPV 2986,
SPV 2987, SPV 2988, SPV 2989, SPV 2990; SPH 2031, SPH 2032, SPH 2033, SPH 2034, SPV 2693, SPV
2788, SPV 2789, SPV 2890, SPV 2895, SPV 2986, SPV 2988, SPV 2989, SPV 2990 at Rahuri; None at Surat;
SPH 2031, SPH 2032, SPH 2033, SPH 2034, SPV 2693, SPV 2788, SPV 2789, SPV 2890, SPV 2895, SPV
2986, SPV 2987, SPV 2988 at Udaipur; SPV 2693 at Hisar were on par with IS 2205(RC) (Table 8.2).

Fig.15. Performance of test hybrids/ varieties in IAVHT-SS against stem borer, Kharif 2022
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Across the locations the trial mean was 15.8 % with range across the varieties was 11.6-20.0 % DH. The test
entries SPH2031, SPH2032, SPH2033, SPV2693, SPV2788, SPV2890, SPV2989, SPV2990were on par with
the resistant check IS 2205 (Table 8.2: Fig 15).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Palem, Surat, Udaipur Hisar and
Ludhiana. The mean leaf injury due to borer was maximum at Surat (5.8) followed by Hisar (5.5), Udaipur (3.9),
Akola (2.7), Palem (1.6) and Ludhiana (1.6).Across the locations the mean damage rating within entries ranged
from 2.8 — 4.5, the mean injury rating was 3.5.The entries SPV 2986, SPV recorded low leaf damage score (2.8)
(Table 8.2).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of leaf damage score was recorded. Low level of infestation
was recorded at Akola (2.8). The damage among the entries ranged from 1.5 — 5.0 (Table 8.2). The test entries
SPH 2033, SPV 2693, SPV 2789, SPV 2895, and SPV 2989 recorded low damage scores (< 3.0).

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage
ranged from 2.7 — 4.7on 1 — 9 scale indicating moderate level of mean infestation (3.7) (Table 8.1).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola. The damage ranged from 1.0 — 3.0 with an average of 1.8 (Table 8.1).The entries IS
18551and IS 2205 recorded higher damage ratings but there was no significant difference between the entries.

Aphid (Melanaphis sacchari): The damage due to aphid was observed at Akola at very low intensity. The
damage ranged from 1.0 - 2.0 on 1 - 9 scale indicating low mean infestation (1.3) (Table 8.1).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.0 — 3.0 on 1 — 9 scale indicating low mean infestation (1.8). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 8.1).

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

Seedling glossiness: The data was recorded at Akola, Palem, Rahuri, Udaipur and Hisar (Table 8.4). Across
the locations the mean score ranged from 1.7 — 3.7 with average score of 2.8. Entries IS 18551 and IS 2205
recorded lowest scores) while the entry Swarna recorded highest score (4.1) indicating susceptibility to shoot fly.

Seedling vigour: The data was recorded at Akola, Hisar, Palem, Surat, Rahuri and Udaipur (Table 8.5). Across
the locations the mean score ranged from 2.2 — 3.2 with average score of 2.7.

Days to 50 % flowering: Days to 50% flowering were recorded at Palem, Rahuri Udaipur and Ludhiana. Overall,
the trial mean was 83.2 days with a range of 84.3 (Swarna) to 89.5days (SPV 2989) (Table 8.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Indore, Palem, Ludhiana, Rahuri, Surat and Udaipur. Across the locations, the data on plant stand was
significant and ranged from 20.7-30.3 plants plot -*with an average of 24.7 plants plot 1 (Table 8.3) indicating
optimum plant stand.

Trial 9: Initial Advanced Varietal hybrid Trial- High Biomass sorghums (IAVHT-HBM)

Total entries 110
Experimental varieties  : 04
Commercial checks : 03 (CSH 47, CSH 48, CSH 22SS)

Resistant checks: 03 (IS 18551, IS 2205)
Susceptible check: 01 (Swarna)
Locations: 06 (Akola, Palem Rahuri Surat Udaipur Hisar andLudhiana)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight
locations viz; Akola, Palem, Rahuri, Surat, Udaipur, Hisarand Ludhiana. The mean shoot fly infestation was
highest at Akola (66.7 % DH) followed by Palem (62.2 %DH, Rahuri (56.3 % DH), Hisar (39.3 % DH), Udaipur
(32.3 % DH), Surat (29.7% DH) and Ludhiana (22.8 % DH).

The entries SPV 2993, SPV 2991, SPV 2992 at Palem; SPV 2991, SPV 2994, SPV 2992 at Surat; SPV2991,
SPV 2992, SPV 993 at Udaipur; SPV 2993 at Ludhiana; none at Akola, Rahuri, Hisar; were the test entries
which recorded damage on par with IS 18551 (RC) (Table 9.1).

Across the locations, the mean shoot fly deadheart formation in trial was 44.2 % DH with a range of 26.7 — 57.4
% DH across the entries. None of the entry was statistically on par with the resistant check, IS 18551 (Table 9.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Palem, Rahuri,
Udaipur, Hisar and Ludhiana. Shoot fly oviposition was highest at Palem (10.0 egg/5Plants) followed by Rahuri
(7.2eggs/5plants), Hisar (4.8 eggs/5plants), Udaipur (3.0eggs/5plants) and lowest atLudhiana (1.8 eggs/5plants).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Palem, Rahuri, Surat, Hisar and Ludhiana.
The borer infestation highest at Surat (24.2 %DH) followed by Hisar (17.6 % DH), Palem (16.5 % DH), Udaipur
(9.2 % DH), Rahuri (8.0 %DH) and Ludhiana (5.0 % DH.

At Palem SPV 2991; SPV 2991, SPV 2992, SPV 2993, SPV 2994 at Rahuri; SPV 2991, SPV 2994 at Surat;
none at Hisar; SPV 2992, SPV 2994 at were on par with IS 2205(RC).

Across the locations the trial mean was 13.4 % while range across the entries was 9.1 — 18.1 % DH. The test
entries,SPV 2991, SPV 2992 and SPV 2994were on par with the resistant check IS 2205 (Table 9.2).
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The data on injury rating (1-9) was recorded at four locations viz., Akola, Palem, Surat, Udaipur Hisar and
Ludhiana. The mean leaf injury due to borer was maximum at Surat (5.6) followed by Hisar (5.3), Udaipur (4.0),
Akola (2.7), Palem (1.7) and Ludhiana (1.4). Across the locations the mean damage rating within entries ranged
from 2.6 — 3.9, the mean injury rating was 3.6 score. The test entries, SPV 2991, SPV 2992, SPV 2994 were on
par with the resistant check (IS 2205) for leaf injury rating (Table 9.2). .

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage
ranged from 3.7 —= 5.0 on 1 - 9 scale indicating moderate to severe level of mean infestation (4.2) (Table 9.3). All
test entries were susceptible.

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola. The damage ranged from 1.3 — 2.0 with an average of 1.2 (Table 9.3). The entries, IS
18551 and IS 2205 recorded higher damage ratings but there was no significant difference between the entries.

Aphid (Melanaphis sacchari): The damage due to aphid was observed at Akola at very low intensity. The
damage ranged from 1.3 - 1.7 on 1 — 9 scale indicating low mean infestation (1.2) (Table 9.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.0 - 2.0 on 1 — 9 scale indicating low mean infestation (1.7). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 9.3).

Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of foliar damage on 1-9 scale was recorded. Moderate levels
of infestation was recorded at Udaipur and Palem .Across thelocationsfoliar damage damage among test entries
ranged from 1.8 — 3.2. The mean foliar damage of 2.5 (Table 9.3).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Palem, Rahuri, Udaipur and Hisar (Table 9.5). Across
the locations the mean score ranged from 1.5 — 3.3 with average score of 2.8. Entries IS 18551 and IS 2205
recorded lowest scores.

Seedling vigour: The data was recorded at Akola, Palem, Rahuri, Surat, Udaipur and Hisar (Table 9.5).Across
the locations the mean score ranged from 2.2 — 3.2 with average score of 2.8.There wasno differences between
the entries statistically.

Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 79.6
days with a range of 76.8 to 87.0 days. The swarna was earliest to flower (Table 9.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Palem Rahuri, Surat, Udaipur, Hisar, and Ludhiana. Across the locations, the data on plant stand was significant
and ranged from 20.1 — 28.3 plants plot 1with an average of 23.7 plants plot -1 (Table 9.4) indicating optimum
plant stand.

Trial 10: Initial Advanced Varietal hybrid Trial- Brown mid rib (IAVHT-BMR)

Total entries 12
Experimental hybrids 102
Experimental varieties  : 06

Commercial checks : 01 (CSV43BMR)
Resistant checks : 02 (IS 18551, IS 2205)
Susceptible check 101 (, Swarna)
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Locations: 07 (Akola, Palem, Rahuri, Surat and Udaipur, Hisar Ludhiana)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at
seven locations viz; Akola, Palem, Rahuri, Surat and Udaipur, Hisar Ludhiana. The mean shoot fly infestation
was highest at Palem (68.6 %DH) followed by Akola (66.7 % DH), Rahuri (57.5 % DH), Hisar (34.8 % DH),
Udaipur (32.5 % DH), Surat (31.7 % DH), Ludhiana (24.2 % DH).

None of the test entries at Akola, Rahuri, Hisar, and Ludhiana were on par with resistnt check. The entries SPH
1991, SPH 2035, SPV 2909, SPV 2912, SPV 2995, SPV 2997 at Palem; SPH 1991, SPV 2912, SPV 2995, SPV
2996, SPV 2997 at Surat; SPH1991, SPH2035, SPV2909, SPV2910, SPV2912, SPV2995, SPV2996, SPV2997
at recorded damage on par with IS 18551 (RC) (Table 10.1).

Across the locations, the mean shoot fly deadheart formation in trial was 45.1 % DH with a range of 26.7 - 57.4
% DH across the entries. None of the test entries were comparable statistically with the resistant check 1S 18551
(Table 10.2).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Palem, Rahuri,
Udaipur, Hisar and Ludhiana. Shoot fly oviposition was highest at Palem (9.7 egg/ 5 plants) followed by Rahuri
(6.5 eggs/5 plants), Hisar (4.4 eggs/5plants), Udaipur (3.1 eggs/5 plants), Ludhiana (2.0 eggs/5 plants).The test
entries SPH 1991, SPH 2035, SPV 2909, SPV 2910, SPV 2912, SPV 2996 and SPV 2997 were on par with IS
18551 (RC) for ovipositional preference.

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Palem, Rahuri, Surat, Udaipur Hisar and
Ludhiana. The borer infestation highest at Surat (25.6 % DH) followed by Hisar (18.2 % DH), Palem (17.6% DH),
Rahuri (9.6% DH), Udaipur (9.4 % DH.

At Hisar none of the entries; SPV 2909, SPV 2912, SPV 2996,SPV 2997 at Palem;SPH1991, SPH2035,
SPV2909, SPV2910, SPV2912, SPV2995, SPV2997at Rahuri;SPH1991,SPV2912, SPV2996, SPV2997 at
Surat; SPH1991, SPH2035, SPV2912, SPV2995, SPV2996, SPV2997at Udaipur; SPH1991, SPH2035,
SPV2909, SPV2910, SPV2912, SPV2995, SPV2997 at Ludhiana were on par with IS 2205(RC).

Across the locations the trial mean was 14.2 % while range across the varieties was 9.1 — 18.1 % DH. The test
entries, SPH1991, SPV2912, SPV2996, SPV2997were on par with the resistant check IS 2205 (Table 10.2).

The data on injury rating (1-9) was recorded at six locations viz., Akola, Surat, Udaipur and Hisar. The mean leaf
injury due to borer was maximum at Hisar (5.8), followed by Surat (5.7), Udaipur (4.0), Akola (2.8).Across the
locations the mean damage rating within entries ranged from 3.2 — 5.2 and the mean injury rating was 4.6. None
of the entries were on par to resistant check (IS 2205) for leaf injury rating statistically (Table 10.2).

Midge (Stenodiplosis sorghicola Coqg.): The damage due to midge was observed at Surat. The damage
ranged from 3.3 - 5.0 on 1 - 9 scale indicating moderate to severe level of mean infestation (4.1) (Table 10.3).
All test entries were susceptible.

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola. The damage ranged from 1.0 — 2.0 with an average of 1.3 (Table 10.3). The entries, IS
18551 and IS 2205 recorded higher damage ratings but there was no significant difference between the entries.

Aphid (Melanaphis sacchari): The damage due to aphid was observed at Akola at very low intensity. The
damage ranged from 1.3 - 1.7 on 1 — 9 scale indicating low mean infestation (1.3) (Table 10.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.7 — 2.0 on 1 — 9 scale indicating low mean infestation (1.8). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 10.3).
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Fall Army worm (Spodoptera frugiperda) (%): Fall army worm is a polyphagous pest preferring sorghum next
to maize. The incidence of fall army worm in terms of foliar damage on 1-9 scale was recorded. A moderate
level of infestation was recorded at Udaipur and Palem .Across the locations foliar damage among test entries
ranged from 1.8 — 3.7. The mean foliar damage of 2.5 (Table 10.3).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Palem, Rahuri, Udaipur and Hisar (Table 10.5). Across
the locations the mean score ranged from 1.5 — 3.1 with average score of 2.6. None of entry was on par with IS
18551 (RC).

Seedling vigour: The data was recorded at Akola, Palem, Rahuri, Hisar, Surat, Udaipur (Table 10.5). Across
the locations the mean score ranged from 2.2 — 3.3 with average score of 2.8. There was no significant
difference between the entries.

Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 83.6
days with a range of 76.8 to 88.9 days. The entry Swarna (SC) was earliest to flower (77.0 days (Table 10.3).

Plant population per plot (1.8 m?): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Palem, Rahuri, Surat, and Udaipur. Hisar, Ludhiana. Across the locations, the data on plant stand ranged from
19.8 - 28.3 plants plot -twith an average of 24.2 plants plot - (Table 10.4) indicating optimum plant stand.

lll. Evaluations of entries for resistance to key pests (shoot fly and stem borer)

Trial 11: Shoot fly nursery (SFN), Kharif, 2021

Total entries 122
Test entries 119
Resistant checks :02 (IS 18551, IS 2205)

Susceptible check: 01 (Swarna)

Locations : 06 (Akola, Hisar, Palem, Parbhani, Rahuri, Udaipur)

Shoot fly (Atherigona soccata, Ronda): Deadhearts caused due to shoot fly was recorded at peak stage at six
locations viz; Akola, Dharwad, Palem, Parbhani, Rahuri, Surat, Udaipur and Ludhiana. The mean shoot fly
infestation was highest at Akola (67.6 %DH) followed by Dharwad (66.0 %DH), Rahuri (64.4 % DH), Parbhani
(51.2 % DH), Palem (39.1 % DH), Surat (32.1% DH), Ludhiana (28.5 % DH) and Udaipur (24.0 % DH).

At Akola, SPV 2886, SPV 2887; SH 2018, SPV 2887, SFN 22-3, SFN 22-6, SFN 22-7, IIMR 20020, [IMR
20048, SCL 2, SCL 4 at Dharwad; SFN 22-6 at Palem; SH 2018, SPV 2886, SPV 2887, SFN 22-6, SFN 22-7,
SCL 4 at Parbhani; SH 2018, SPV 2886, SPV 2887, SFN 22-1, SFN 22-3, IIMR 20014, IIMR 20048, SCL 4, SPV
2620 at Rahuri; SH 2018, SH 2028, SPV 2886, SFN 22-1, SFN 22-4, SFN 22-5, SFN 22-6, SFN 22-7, [IMR
20014, IIMR 20020, SCL 2, ,SL, SPV 2620 at Surat; SH 2018, SH 2028, SPV 2780, SPV 2886, SPV 2887, SFN
22-1, SFN 22-2, SFN 22-3, SFN 22-4, SFN 22-5, SFN 22-6, SFN 22-7, IIMR 20014, IIMR 20020, IIMR 20048,
SCL 2, SCL 4,SL, SPV 2620 at Udaipur; SPV 2886, SPV 2887, SFN 22-1, SFN 22-4, SFN 22-5, SFN 22-7, IMR
20048, SL , SPV 2620 at Ludhiana the test entries recorded damage on par with IS 18551(RC) (Table 11.1).
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Fig.16. Performance of entries in Shoot fly nursery (SFN) against shoot fly, Kharif 2022
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Across the locations, the mean shoot fly deadheart formation in trial was 46.6 % DH with a range of 29.5 — 65.3
% DH across the entries. The test entries, SH 2018, SPV 2886, SPV 2887were statistically on par with the
resistant check IS 18551 (RC) (Table 11.1; Fig 16).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Dharwad,
Palem, Parbhani, Rahuri Udaipur and Ludhiana. Shoot fly oviposition was highest at Palem (8.8 eggs/5plants),
followed by Rahuri (7.7 eggs/ 5Plants), Parbhani (6.2 eggs/5 plants), Dharwad (5.6 eggs/5 plants), Udaipur (3.2
eggs/5 plants) and lowest at Ludhiana (2.1 eggs/5 plants). The test entries SCL 4, SPV 2886, SPV 2887, SH
2018, SFN 22-6, SL, SFN 22-1, SPV 2620, SFN 22-7, SFN 22-2 and IIMR 20048 were on par with IS 18551
(RC) in terms of ovipositional preference (Table 11.1).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Palem, Surat, Udaipur, Rahuri, Udaipur,
Parbhani.The borer infestation highest at Surat (27.0 %DH) followed by Palem (15.0 % DH), Udaipur (9.9 %DH)
and Rahuri (9.8 % DH). The data from Rahuri, Udaipur and Parbhani were not considered due high CV (%).

Fig.17. Performance of entries in SFN against stem borer, Kharif 2022
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At Palem the entries SCL 3, SH 2018, IIMR 20020, SFN 22-5, SFN 22-3, SFN 22-4, [IMR 20048; SH 2028, SFN
22-1, SCL 2, SFN 22-5, SPV 2620, SL, SFN 22-7, IMR 20020, SPV 2886, IIMR 20014, SFN 22-4 at Surat; SH
2028, SPV 2886, IIMR 20020, SFN 22-4, IIMR 20014, SFN 22-6, SPV 2780SFN 22-5, SFN 22-7, SPV 2887,
SFN 22-3, SH 2018 at Ludhiana were on par with IS 2205(RC).

Across the locations the trial mean was 12.3 % while range across the varieties was 9.9 — 24.7 % DH. The test
entries SCL 2, SFN 22-5, SH 2018, IIMR 20020 were on par with the resistant check IS 2205 (Table 11.2; Fig 17)
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Morphological traits:

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

Seedling glossiness: Across the locations the mean score ranged from 1.5 — 3.1 with average score of 2.5.
The entries, SPV 2886, SPV 2887, SH 2018 recorded lowest scores (< 2.3) while the entry Swarna recorded
highest score (3.1) indicating susceptibility to shoot fly (Table 11.5).

Seedling vigour: Across the locations the mean score ranged from 2.1 — 3.1 with average score of 2.7. The
entries SPV 2886, SPV 2887, SFN 22-1, SH 2018, IIMR 20020, SFN 22-6, SPV 2780, SH 2028, IIMR 20014,
SFN 22-2, IIMR 20048, SCL 2 recorded lowest scores (< 2.8) indicating tolerance while the entry Swarna
recorded highest score (3.1) indicating susceptibility to shoot fly (Table 11.5).

Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 83.4
days with a range of 76.8 to 87.9 days. The entry Swarna (SC) was earliest to flower (77.0 days (Table 10.3).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Dharwad, Palem Parbhani Rahuri, Udaipur and Surat. The plant stand at Dharwad and Surat were very
low. Across the locations, the data on plant stand was significant and ranged from 14.5 -26.5 plants plot -1 with an
average of 22.0 plants plot 1 (Table 11.3) indicating optimum plant stand.

Trial 12. Wide hybridization derivatives (WDH), Kharif, 2022

Total entries 143

Germpasm lines 140

Resistant checks 102 (1S 18551, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 02 (Palem, Ludhiana)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at two
locations viz; Palem, Ludhiana. The mean shoot fly infestation was highest at Palem (51.6 %DH) followed
Ludhiana (20.9 % DH). The entries SMBC1-106, PopReci50, PopReci43, PopReci44, SM2254, PopRecilb,
PopReci46, PopReci40, SM2026, PopRecil2, SM2288(white), PopReci62, PopReci7, 1SC202-2, SM2144,
SMBC1-12-155, SMBC1-59, SM2012-2-10, PopReci25, PopReci32, SM2288(Grey), PopRecil7, PopReci36,
SMBC1-36, SMBC1-93, PopReci39, SMBC1-41, Popll at Palem and SM2251, PopReci32, PopReci40,
SM2288(white), 1SC304 (Restorer), PopReci25, SM2254, 1SC320-P2-2 (Restorer), PopReci49, 1SC202-2,
PopRecil7, SM2012-2-10, ISC615 (Restorer), SM2026, SMBC1-29, PopRecil2, PopReci39, SMBC2-66,
PopReci36, PopReci43, SMBC1-36, SM2288(Grey), SM2144, PopReci62, PopRecil5, PopReci44, SMBC1-106,
SMBC1-81, Pop11 at Ludhiana were on par with IS 18551 (RC) (Table 12.1; Fig 18)

Fig. 18 Performance of entries in Wide hybridization derivatives (WDH) against shoot fly, Kharif 2022
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Across the locations, the mean shoot fly deadheart formation in trial was 36.3 % DH with a range of 19.9 — 64.0
% DH across the entries. The test entries SM2254, PopReci40, SMBC1-106, PopReci43, SM2288(white),
PopRecid4, 1SC202-2, SM2026, PopReci32, PopReci25, PopRecil2, SM2012-2-10, PopRecil5, PopRecil?,
PopReci62, SM2144, PopReci50, PopReci46, PopReci36, SM2288(Grey), SMBC1-36, ISC304 (Restorer),
PopReci49, PopReci7, PopReci39, 1ISC320-P2-2 (Restorer), SMBC1-12-155 were statistically on par with the
resistant check IS 18551 (RC) (Table 12.1).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of deadhearts (%) at 45 DAE.

The data on deadhearts at 45 DAE due to stem borer was recorded Palem, Parbhani. The mean stem borer
infestation was highest at Palem (20.5 %DH) followed by Ludhiana (6.8 % DH).

At Palem the entries SMBC1-36, 1SC202-2, SMBC1-41, PopReci44, PopRecil5, ISC320-P2-2 (Restorer),
PopReci50, SM2026, PopRecil, PopReci7, SM2144, PopReci25, PopReci62, PopReci39, ISC615 (Restorer),
PopReci36, SMBC2-180, SMBC1-144, SM2254, SMBC1-93, PopRecil2, PopReci46, SMBC1-12-155, SM2012-
2-10, SMBC1-59, SMBC1-106, SM2288(white), Popll, PopReci40, PopReci49, SMBC1-29, SM2288(Grey),
SMBC1-81, PopRecil7, SM2251, SMBC2-66; at Ludhiana the entries SMBC1-36, PopReci36, PopRecil2,
SM2288(white), SMBC1-12-155, PopReci44, ISC320-P2-2 (Restorer), PopReci40, PopReci43, PopReci49,
ISC202-2, PopReci46, SMBC1-106, SM2026, SMBC1-81, PopReci50, PopRecil5, SMBC1-93, ISC304
(Restorer), PopRecil7, SMBC1-41, ISC615 (Restorer), PopRecil, Popll, PopReci39, SM2144, SM2254,
PopReci7, PopReci32, SMBC2-66, PopReci25, SM2288(Grey), PopReci62, SM2012-2-10, SMBC1-29recorded
damage on par with the resistant check IS 2205 (Table 12.1)

Across the locations the trial mean was 13.9 % DH % while range across the varieties was 9.51 — 11.8 % DH.
The entries 1SC202-2, PopReci44, 1SC320-P2-2 (Restorer), SMBC1-41, PopRecil5, PopReci50, PopReci36,
SMBC1-144, SM2026, PopRecil, PopRecil2, PopReci7, SMBC1-12-155, SM2144, SM2288(white), 1ISC615
(Restorer), PopReci39, PopReci25, SMBC1-93, PopRecid6, SM2254, PopReci62, SMBC1-106, PopReci40,
PopReci49, SMBC2-180, SM2012-2-10, SMBC1-59, SMBC1-81were on par with the resistant check IS 2205
(Table 12.1; Fig 19).

Fig.19 Performance of entries in Wide hybridization derivatives (WDH) against stem borer, Kharif 2022
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Days to 50 % flowering: Days to 50% flowering were recorded at four centers. Overall, the trial mean was 86.1
days with a range of 80.0 to 91.2 days. The entry SMBC1-29was earliest to flower (80.0 days (Table 12.2).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Dharwad, Palem Parbhani Rahuri, Udaipur and Surat. The plant stand at Dharwad and Surat were very
low. Across the locations, the data on plant stand was significant and ranged from 16.0 - 30.2 plants plot -1 with
an average of 24.0 plants plot -1 (Table 12.2) indicating optimum plant stand.
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Trial 13.Evaluation of F4 derivatives against shoot fly and stem borer (Kharif, 2022)

Total entries 1 84

F4 derivatives of crosses with resistant material : 75

Resistant checks 102 (1S 18551, IS 2205)

Susceptible check : 01 (Swarna)

Improved lines : 06 (CSV17, CSV 20, C 43, MN 17-4,

NRCSFR 08-2, NRCSFR 08-3

Locations : 02 (Palem, Parbhani)

F4 progenies of crosses of NJ2647 x 1S18551, NJ2647 x 1S2205, AKSV278 x RSSV9, AKSV318 x RSV1410,
296 x M35-1, C43 x IS 24166, 112 x 1S22893, 112 x 1S24208, C43 x 1S24166, IS 1323 x 27B, NJ2647 X IS
18551, NJ2647 x IS 2205, C43 x (C43 x 1S24166), C43 x (112 x 1S24208), CB33 x (AKR354 x IS 23790), CB33 x
(C43 x IS 24166), AKMS14B x (7B x IS 23346), [(CO25 x MR839) x C43] x CSV 27, 7B x IS 22893, NJ2647 x
IS18551totaling 75 nos were evaluated were evaluated for their tolerance to Shoot fly.

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at two
locations viz; Palem, Parbhani. The mean shoot fly infestation was highest at Palem (58.3 % DH) followed
Parbhani (52.9 % DH).The entries SF-F4-36, SF-F4-80, SF-F4-50, SF-F4-33, SF-F4-68, SF-F4-13, SF-F4-2, SF-
F4-6 at Palem; SF-F4-6, SF-F4-8, SF-F4-23, SF-F4-79, SF-F4-3, SF-F4-7, SF-F4-46, SF-F4-88, SF-F4-69, SF-
F4-89, SF-F4-85, SF-F4-65 at Parbhani recorded damage less than 35 % DH (13.1).

Fig.20. Mean performance of F4 derivatives for shoot fly tolerance, Kharif 2022
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Across the locations, the mean shoot fly deadheart formation in trial was 55.6 % DH with a range of 19.9 — 64.0
% DH across the entries. The test entries SF-F4-13 (AKSV318 x RSV1410) , SF-F4-6 (NJ2647 x 1S2205), SF-
F4-8 (NJ2647 x 1S2205), SF-F4-50 (296 x M35-1), SF-F4-79 (NJ2647 x IS 2205), SF-F4-3 (NJ2647 x 1S18551),
SF-F4-36 (AKSV318 x RSV1410), SF-F4-41 (296 x M35-1), SF-F4-68 (NRCSFR 08-2), SF-F4-69 (NRCSFR 08-
3) recorded damage less than 40 % DH.(Table.13.1; Fig 20).

Spotted stem borer (Chilo partellus, Swinhoe): The data on spotted stem borer infestation was recorded in
terms of deadhearts (%) at 45 DAE.

The data on deadhearts at 45 DAE due to stem borer was recorded Palem, Parbhani. The mean stem borer
infestation was highest at Palem (25.8 %DH) followed by Parbhani (9.0 % DH).

At Palem the entries,SF-F4-3, SF-F4-41, SF-F4-33, and SF-F4-23 recorded damage less than 15.0% and was
on par with resistant check. At Parbhani almost 55 entries recorded damage less than 10.0% deadhearts.
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Across the locations the trial mean was 17.4 % DH % while range across the varieties was 3.3 — 43.2 % DH. The
entries SF-F4-88 (CB33 x (AKR354 x IS 23790), SF-F4-93 (7B x IS 22893), SF-F4-82 (C43 x (C43 x 1S24166),
SF-F4-83 (C43 x (112 x 1S24208), SF-F4-41 (296 x M35-1), SF-F4-72 (112 x 1S22893), SF-F4-86 (CB33 x
(AKR354 x IS 23790), SF-F4-95 (NJ2647 x 1S2205), SF-F4-87 (CB33 x (AKR354 x IS 23790), SF-F4-92 ([(CO25
X MR839) x C43] x CSV 27), SF-F4-64 (296 x M35-1), SF-F4-65 (296 x M35-1), SF-F4-3 (NJ2647 x 1S18551)
were on par with the resistant check 1S 2205 and recorded damage less than 10.0% DH (Table. 12.1; Fig 21).

Il Basic studies
Trial 14. Monitoring of Shoot fly species complex of sorghum across locations (2021 - 2022) - lind year

For identifying and keeping track of occurrence of species complex of Shoot fly, Atherigona across locations and
seasons are essential basic requirements of screening genotypes for durable shoot fly resistance. Therefore, the
study was initiated where in shoot fly adults, immature stages were reared out of infested shoot, preserved and
sent to IIMR Hyderabad for species diversity assessment. The studies revealed that

Atherigonna soccata populations from five locations were analyzed for differences in morphometry- size
variations. Dharwad population had more similarity with Vijayapur and Parbhani population shared more
morphometric similarity with Akola and Rahuri populations.

There is a population interaction among three locations of Maharashtra and the Parbhani population with its
strong influence of notum size could be equipped with more flight ability, is a strong contributor for A.soccata
population to the neighborhood locations.

Fig.22. Inter-specific diversity of flies in sorghum (2021, 2022)
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The Inter-specific diversity of flies in sorghum are shown in Table 14; fig.22 across the centers. The species of
flies collected from sorghum across AICRP locations revealed that,
« Eleven species of flies (including 3 sop of Chloropidae, 2 spp of Lonchaeidae) were identified
« Three spp of Atherigona found on sorghum in many locations (larger samples yielded at least 3 spp of
Atherigona) indicating involvement of more than one spp in causing damage
+ Atherigona soccatawas predominant sp other spp A.oryzae, A.simplex, A.pulla, and two chloropid spp
were involved in shoot damages.

Trial 15. Management of fall army worm with entomofungal pathogens (Kharif, Rabi 2022-23) - First year

Fall army worm, Spodoptera frugiperda is one of the invasive pest which attacks, Maize and Sorghum. For
managing this pest ecofriendly entomofungal pathogens were evaluated during Kharif,2022 in grain sorghum
(Dharwad, Udaipur, Surat) and forage sorghums (Hisar and Ludhiana). Following treatments were imposed

T1 - Metarhizium anisopliae IOF-1, UAS, Dharwad (1 x 10 & cfu/gm )- @ 2 gm / It
T2 : Metarhizium rileyi, (Ma 4) @ 5 ml/it (NBAIR) - 1 x 10 8 cfu/ml

T3 - Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 & cfu/gm) - @ 2 gm/t.

T4 : Beauveria bassiana IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm) - @ 2 gm/It.

T5 : Neem based insecticide (10000ppm) @ 3 ml/lt

T6 : Chlorantraniprole @ 0.3 ml/ .

T7 : Untreated control

IFO, UAS- Institute of Organic farming, University of Agricultural Sciences, Dharwad

During Kharif 2022, for managing fall army worm thetreatments were imposed at 10, 25, 45th day after crop
emergence (DAE) and data recorded on no of egg masses laid, no of larvae colonizing plants, Fall army worm
foliar damage assessed on 1-9 scale and whorl damage caused by pest was also assessed.

Varieties: CSV 27 for grain sorghum and CSV 21F for forage sorghum trials.
Plot size: 5mx4m

Treatments: 7

Replications: 3

The results of the trial in grain sorghum and forage sorghums are summarized in Table 14.1.

Grain sorghum: The trial to manage fall army worm in grain sorghum was taken up at three centers (Dharwad,
Udaipurand Surat). The incidence of fall army worm was moderate at Surat, Udaipur and least at Palem (Table
15.1).

Egg patches: The data on egg patches per plot was recorded at Palem and Udaipur. The treatment T6
(Chlorantraniliprole @ 0.3 ml/ It.) was most effective in reducing the oviposition at both the locations. All the four
entomofungal pathogens (T1, T2, T3, T4) were on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.) at Udaipur. At
palem T4 was best treatment in reducing oviposition and on par with neem oil and T6 (Chlorantraniliprole @ 0.3
ml/ It.). The data on mean oviposition showed that treatment T4 was best in reducing oviposition followed by
Tland T3 and on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.).

Larvae/ 10plants: This data was recorded at Palem and Udaipur. The mean infestation was maximum at
Udaipur (8.3 larvae/ 10 plants) followed by Palem (4.8 larvae/ 10 plants). The entomofungal pathogens T2, T3,
T4 were on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.).

Whorl damaged (WD %): The whorl damage was severe at Surat (31.0%) followed by Udaipur (9.3%) and least
at Palem (7.9%). The treatment T6 (Chlorantraniliprole @ 0.3 ml/ It.) was most effective across the locations. At
Palem among the entomofungal formulation T1 (Metarhizium anisopliae IOF-1, UAS, Dharwad (1 x 10 & cfu/gm
)- @ 2 gm/1It) was effective while at Udaipur T2 (Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml )

7-Sorghum-Entomology Kharif Report-agm23 Page 31 of 39



and T4 (Beauveria bassiana IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm/lt. ) were effective in reducing
whorl damage caused by S frugiperda and was on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.). At Surat T2
(Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml) was effective after T6 (Chlorantraniliprole @ 0.3
mli/ It.).

Across the locations treatments T2 (Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml ) and T3
(Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 & cfu/gm )- @ 2 gm/lt) significantly superior over the untreated
control in reducing the whorl damage.

Grain yield/plot /Kg: The data was recorded at Palm and Surat. At Palem grain yield was significantly highest
in treatment T2 (2.48 kg/plot) and was on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.). At Surat where treatment
T1 (Metarhizium anisopliae I0F-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm / It) and T2 (Metarhizium rileyi
(Ma 4) @ 5 miflt (NBAIR) - 1 x 10 8 cfu/ml ) and T3 (Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )-
@ 2 gm/lt) recorded higher grain yields and were on par with each other.

Across the locations significantly highest grain yield was recorded in treatment T2 (Metarhizium rileyi (Ma 4) @ 5
mi/lt (NBAIR) - 1 x 10 8 cfu/ml ) which was on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.).

The entomofungal pathogen formulation T2 (Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml ) and
T1 (Metarhizium anisopliae IOF-1, UAS, Dharwad (1 x 10 8 cfulgm )- @ 2 gm / It) were significantly superior in
reducing the whorl damage by 34.1 % and 26.8 %, respectively and there was increase in grain yield by 70.3 %
and 51.4 % over the untreated control, respectively (Fig 23).

Fig.23 Effect of entomofungal formulations for management of fall army worm in grain sorghum, Kharif,
2022
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Fodder sorghum: The results of the trial in fodder sorghum was taken up at Ludhiana and Hisar, the results are
summarized in Table 14.2.

The incidence of fall army worm was maximum at Surat, Udaipur and least at Palem (Table 15.1).

Egg patches: The data on egg patches per plot was recorded at Ludhiana. All the treatments were significantly
superior over the control (T7) and there was no difference between them in reducing oviposition by fall army
worm.

Larvae/ 10plants: This data was recorded at Ludhiana. The entomofungal pathogens T1, T2, T3, T4, T5 were
on par with each other in reducing larvae of S. frugiperda but were inferior to T6 (Chlorantraniliprole @ 0.3 ml/
It.).

Leaf damage score (1-9): The leaf damage score was recorded at Ludhiana and Hisar. At Ludhiana there was
no significant difference between the biocontrol treatments (T1, T2, T3, T4, T5) and T6 (Chlorantraniliprole @ 0.3
ml/ It they significantly superior to the untreated control. At Hisar, T6 (Chlorantraniliprole @ 0.3 ml/ It) and T5
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(Neem based insecticide (10000ppm) @ 3 ml/lt) were superior to the biocontrol formulations (T1, T2, T3, T4). All
treatments were superior to the untreated control (T7). Across the locations treatments T1, T2, T3 were on par
with T5 and T6 and superior to untreated control.

Whorl damaged (WD%): The whorl damage was recorded at Ludhiana and Hisar. At Ludhiana significantly least
damage was recorded in T6 (Chlorantraniliprole @ 0.3 ml/ It.) and untreated control (T 7). Rest of all treatments
T1, T2, T3, T4 and T5 were on par with each other and superior to untreated control. At Hisar, T6 was
significantly superior followed by T1. Rest of the treatments was superior to control but inferior to T1 and T6.
Across the locations, whorl damage was significantly least in treatment T6 (Chlorantraniliprole @ 0.3 ml/ It.)
followed by T1 (Metarhizium anisopliae I0F-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm /It , T3 (Metarhizium
rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm/lt.) and T4 (Beauveria bassiana IOF-1, UAS, Dharwad
(1x 10 8 cfulgm )- @ 2 gm/lt.)

Green fodder yield/plot /Kg: The data was recorded at Ludhiana. The treatment T6 recorded significantly
highest green fodder yield (GFY)/ plot (52.4kg/plot) followed by T1 (48.2 kg/plot which was in turn par with T2
(47.3 kglplot) and T3 (47.0 kg/plot). There was decrease in whorl damage over control to the tune of 45.0, 24.2
and 30.8 % over the untreated control while 14.2, 12.01, 1.4 % increase in green fodder yield over the controls
was observed (Fig. 24).

Fig. 24. Effect of entomofungal formulations for management of fall army worm in fodder sorghum, Kharif, 2022
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Thus, the treatments T1 (Metarhizium anisopliae I0F-1, UAS, Dharwad (1 x 10 8 cfu/gm )- @ 2 gm /It), T2
(Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml ) and T3 (Metarhizium rileyi, IOF-1, UAS, Dharwad
(1 x 108 cfulgm )- @ 2 gm/lt.) were the best treatment in reducing the damage to fodder sorghum by Spodoptera
frugiperda.There was decrease in whorl damage over control to the tune of 45.0, 24.2 and 30.8 % over the
untreated control while 14.2, 12.01, 11.4 % increase in green fodder yield over the controls was observed.

At Palem grain yield was significantly highest in treatment T2 (2.48 kg/plot) and was on par with T6
(Chlorantraniliprole @ 0.3 ml/ It.). At Surat where treatment T1 (Metarhizium anisopliae IOF-1, UAS, Dharwad (1
x 10 8 cfu/gm) - @ 2 gm / It) and T2 (Metarhizium rileyi (Ma 4) @ 5 ml/lt (NBAIR) - 1 x 10 8 cfu/ml) and T3
(Metarhizium rileyi, IOF-1, UAS, Dharwad (1 x 10 8 cfu/gm) - @ 2 gm/It) recorded higher grain yields and were
on par with each other.

Across the locations significantly highest green fodder yield was recorded in treatment T2 (Metarhizium rileyi (Ma
4) @ 5 mi/it (NBAIR) - 1 x 10 8 cfu/ml) which was on par with T6 (Chlorantraniliprole @ 0.3 ml/ It.).

Trial 15.Estimation of avoidable loss due to major pests in sorghum (Shoot fly and Stem borer, Kharif
2021) (Kharif, 2022)

The estimation of avoidable loss experiment was taken up at Akola, Palem, Parbhaniand Udaipur for grain
sorghum. Latest Kharif variety (CSV 27) and another susceptible (Swarna) were grown under Unprotected and
protected condition. The trial was protected against the stem borer. Avoidable yield loss (%) was estimated as
per formula
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Avoidable yield loss (%) = Yield in protected crop — Yield in unprotected crop / Yield in protected crop *100

Avoidable yield losses in grain sorghum due to Shoot fly (Kharif, 2022)

Akola: In CSV 27 grown under unprotected condition, 37.1 % shoot fly deadhearts (SF DH) was recorded as
against 12.6 % SF DH under protection, with a yield of 480.7 gm/plot in unprotected crop as against 768.2
gm/plot in protected condition, respectively. Thus, 37.4 % yield loss was avoidable.

In Swarna variety grown under unprotected condition 83.6 % SF DH was recorded as against 35.6 % SF DH
under protection, with a yield of 125.6 gm/plot in unprotected crop as against 364.0 gm/plot in protected
condition, respectively. Thus, 65.5 % yield loss was avoidable.

Palem: In CSV 27 grown under unprotected condition, 42.6 % SF DH was recorded as against 26.7 % SF DH
under protection, with a yield of 264.5 gm/plot in unprotected crop as against 418.4 gm/plot in protected
condition, respectively. Thus, 36.8 % of yield loss was avoidable.

In Swarna grown under unprotected condition, 49.7 % SF DH was recorded as against 31.5 % SF DH under
protection, with a yield of 150.6 gm/plot in unprotected crop as against 300.6 gm/plot in protected condition,
respectively. Thus, 49.8 % of yield loss was avoidable.

Parbhani: In CSV 27 grown under unprotected condition, 21.0 % SF DH was recorded as against 7.3 % SF DH
under protection, with a yield of 714.5 gm/plot in unprotected crop as against 930.3 gm/plot in protected
condition, respectively. Thus, 23.2 % of yield loss was avoidable.

In Swarna grown under unprotected condition, 35.4 % SF DH was recorded as against 10.5 % SF DH under
protection, with a yield of 560.0 gm/plot in unprotected crop as against 798.8 gm/plot in protected condition,
respectively. Thus, 29.9 % of yield loss could be avoided.

Udaipur: In CSV 27 grown under unprotected condition, 38.3 % SF DH was recorded as against 24.2 % SF DH
under protection, with a yield of 253.3 gm/plot in unprotected crop as against 344.8 gmi/plot in protected
condition, respectively. Thus, 26.5 % of yield loss was avoidable.

In Swarna grown under unprotected condition, 76.3 % SF DH was recorded as against 60.7 % SF DH under
protection, with a yield of 187.3 gmi/plot in unprotected crop as against 187.3 gm/plot in protected condition,
respectively. Thus, 43.2 % of yield loss could be avoided.

Across the in CSV 27 grown under unprotected condition, 34.8 % SF DH was recorded as against 17.7 % SF
DH under protection, with a yield of 428.3 gm/plot in unprotected crop as against 615.4 gm/plot in protected
condition, respectively. In Swarna grown under unprotected condition, 61.2 % SF DH was recorded as against
34.6 % SF DH under protection, with a yield of 235.6 gm/plot in unprotected crop as against 412.7 gm/plot in
protected condition, respectively.

The avoidable yield loss due to shoot fly across the locations was 31.0 % in CSV 27 while it was 47.1 % in
Swarna variety (Fig.24). There were clear cut genotypic difference between the cultivars indicating that improved
cultivars are moderately tolerant.

Fig24. Avoidable grain yield loss due to shoot fly (Kharif, 2022)
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Avoidable yield losses in grain sorghum due to Stem borer (Kharif, 2022)

The estimation of avoidable loss experiment due to stem borer was taken up at Surat for grain sorghum. Latest
Kharif variety (CSV 27) and another susceptible (Swarna) were grown under Unprotected and protected
condition. The trial was protected against shoot fly and other pests.

Surat: In CSV 27 grown under unprotected condition, 28.6 % stem borer deadhearts (SB DH) was recorded as
against 21.5 % SF DH under protection, with a yield of 1083.4 gm/plot in unprotected crop as against 1309.3
gm/plot in protected condition, respectively.

In Swarna variety grown under unprotected condition, 39.3 % SB DH was recorded as against 29.9% SB DH
under protection, with a yield of 786.8 gm/plot in unprotected crop as against 820.8 gm/plot in protected
condition, respectively..

The avoidable yield loss due to stem borer at Surat was 17.3 % in CSV 27 while it was 4.1 % in Swarna variety
(Fig. 25). There were clear cut genotypic difference between the cultivars indicating that improved cultivars are
moderately tolerant.

Fig 25. Avoidable grain yield loss due to stem borer (Kharif, 2022)
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Avoidable yield losses in fodder sorghum due to Shoot fly and stem borer:

The estimation of avoidable loss experiment was taken up at Hisar, Ludhiana for fodder sorghum. Latest fodder
sorghum varieties (CSV 21F, CSV 38 F)) were grown under protected andprotected condition. The trial was
protected against stem borer. Pooled analysis was performed and data is presented in Table 15.3.

Hisar: In CSV 21F, grown under unprotected condition, 36.4 % shoot fly deadhearts (SF DH), 8.6% Stem borer
deadhearts (SB DH%) was recorded as against 13.0 % SF DH, 3.4 % SB DH under protection, with a green
fodder yield (GFY) of 4.76 kg/plot in unprotected crop as against 6.78 kg/plot in protected condition, respectively.

In CSV 38F, grown under unprotected condition, 40.1 % SF DH), 28.1 % SB DH was recorded as against 15.6
% SF DH, 12.1 % SB DH% under protection, with a green fodder yield (GFY) of 3.78 kg/plot in unprotected crop
as against 4.94 kg/plot in protected condition, respectively.

Ludhiana: In CSV 21F, grown under unprotected condition, 35.1 % shoot fly deadhearts (SF DH), 9.7 % Stem
borer deadhearts (SB DH) was recorded as against 18.0 % SF DH, 4.3 % SB DH under protection, with a green
fodder yield (GFY) of 5.27 kg/plot in unprotected crop as against 6.83 kg/plot in protected condition, respectively..

Fig.26 Avoidable green fodder yield loss due to shoot fly and stem borer in fodder Sorghum, (Kharif,
2022)
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In CSV 38F, grown under unprotected condition, 36.7 % SF DH, 22.1 % SB DH was recorded as against 18.9 %
SFDH, 10.5 % SB DH under protection, with a green fodder yield (GFY) of 5.56 kg/plot in unprotected crop as
against 7.7 kg/plot in protected condition, respectively.

The avoidable yield loss due to shoot fly, stem borer across the locations was 26.6 % in CSV 21F while it was
19.2 % in CSV 38F variety (Fig.26). Thus, in fodder sorghum 22.9 % yield loss of Green fodder was observed
across cultivars.

The avoidable green fodder loss across the locations was 39.1 % due to shoot fly, 10.7 % due to Stem borer.
The AYL of green fodder due to shoot fly, stem borer across the locations, cultivars was 22.9 % across cultivars.
There were clear cut genotypic difference between the cultivars indicating that improved cultivars are moderately
tolerant.

ANNEXURES-: Relevant information on publications, trials conducted, hot spots etc
Annexure 1: List of Publications (2022 - 23)

Publications

Research papers:

Aher S.D., llyas., M.D., Ambilwade P.P. and Timke S.H. (2023) Effect of different IPM Modules on Stem
borer Chilo partellus (Swinhoe) dead hearts, grain and fodder yield of Kharif Sorghum. Journal for Applied
Science Vol. (13) 46 p 571-574.

Aher S.D., llyas., M.D., Ambilwade P.P. and Timke S.H. (2023) Effect of different IPM Modules on Shoot
fly Atherigona soccata (Rondani) dead hearts, grain and fodder yield of Kharif Sorghum. Journal for Applied
Science Vol. (13) 46 p 581-584.

Hemant Swami, Lekha, Gaurang Chhangani and N.L. Regar.2022. Bio-efficacy of newer molecules as seed
treatment against sorghum shoot fly,  Atherigona soccata Rondani infesting sorghum. Journal of
Entomological Research MS-JER 46(1)

Kumar, D., K. Rolania, B.L. Sharma, L. Kumar and V K saini 2022. Adaptive dynamics of ear head bugs in
different genotypes of sorghum Under a biotic factors. Journal of Agriculture and Ecology Vol. 13 pp 35-42.

Padar VA, VU Sonalkar, SS Kale, PN Mane and RM Shinde. 2023. Effect of botanicals on shoot fly Atherigonal
soccata incidence in kharif sorghum, The Pharma Innovation Journal 12 (2) :1109-1113

Ritu Bhall, Bajrang Lal Sharma, Sunita Yadav, Kapil and Jyothsana Chauchan 2022. Evaluation of Sorghum
Genotypes [Sorghum bicolor (L.) moench] For resistance against Shoot Fly Atherigona soccata Rondani Forage
Res., 48(3) PP 401-406

Sahil Sindhi, BK Davda, B Gangaiah, NV Radadiya and KG Kanjaria.2022. Evaluation of pre-released kharif
grain sorghum genotypes to different fertility levels under deep clay soils of Gujarat. The Pharma Innovation
Journal. SP-11(3): 1180-1183

Abstracts published in symposia and Conferences

e Cheema H K, Sohu R S, Shera P, Kataria S K, Jindal J, Kaur M, Ashlesha and Singh D P. 2022.Current
status and management options against fall armyworm Spodoptera frugiperda (J E Smith) in fodder crops in
Punjab. In: Peshin R, Kaul V, Perkins J H, Sood K K, Dhawan A K, Sharma M, Yangsdon S, Zaffar O and
Sindhura K (eds) Proc Indian Ecol Soc Int Conf. pp 205-10, The Indian Ecoloogical Society, Ludhiana,
India.
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Karabhantanal S S, Saicharan D. Shyamaprasad, G and Latha H C. 2022. Field screening of sorghum
genotypes for resistance to shoot fly, Athrigona soccata and stem borer, Chilo partellus. Advanced
Research Society for Science and Sociology, 11t March, 2022, Gulbarga, Karnataka, India. pp16.
Saicharan D and Karabhantanal S S 2022. Potential natural enemies associated with sorghum shoot bug,
Peregrinus maidis (Ashmead).International Conference on Agriculture for Sustainable future. March 06-08,
2022. Ravenshaw University, Cuttack, Odisha, India.pp. 65.

e  Saicharan D and Karabhantanal S S 2022. Studies on biology and morphometry of sorghum shoot bug,
Peregrinus maidis (Ashmead). International Conference on Agriculture for Sustainable future. March 06-08,
2022. Ravenshaw University, Cuttack, Odisha, India .pp153.

e Shyam Prasad G., J Stanley, SArunaSai, K SrinivasaBabu and BGangaiah. 2022. Management of fall
armyworm, Spodopterafrugiperda in sorghum through bioagents. In Proc. of 7th National Conference on
Biological Control: 75 Years of Biological Control of Pests and Diseases in Agriculture: Challenges and Way
Forward (Amala U., AnkitaGupta, David, K.J et al.eds), 15-17 December 2022, ICAR-NBAIR, Bengaluru,
116p.

e  Shyam Prasad, G., J Stanley, S ArunaSai, K Srinivasababu and B Gangaiah. 2022. Management of fall
armyworm, Spodopterafrugiperda in organic sorghum cultivation. In International Conference on Reimaging
rainfedagroecosystems: Challenges and opportunities. 22-24 December, 2022, Indian Society of Dryland
Agriculture, ICAR-Central Research Institute for Dryland Agriculture, Hyderabad

e  Shyam PrasadG, J Stanley, K Srinivasababu, S ArunaSai and B Gangaiah. 2022. Bio-efficacy of
entomofungal pathogens against Pink borer, Sesamiainferens in Finger millet (Extended summary- ICSCI
2022/T2/64). In: International Conference on System of Crop Intensification (ICSCI 2022) for Climate Smart
Livelihood and Nutritional Security held during 12-14th December 2022, 154, organized by Society for the
Advancement of Rice Research ICAR-Indian Institute of Rice Research, Hyderabad, Telangana, India.

e Stanley, J.,G. Shyam Prasad, PG Padmaja and S Mohanty. 2022. Environmental Impact of Pesticides

commonly uses in India. In: Proc. of 3rd National Symposium Entomology: Innovation and Entrepreneurship

held during 8-10 December 2022, 229-231.

Books

Shyam Prasad, G., J. Stanley, A. Kalaisekar, K SrinivasaBabu, B Subbarayudu, PG Padmaja and V.A Tonapi.
2022. A Pocket Guide on Pests of Millets, ICAR-Indian Institute of Millets Research, 92p. (ISBN: 978-81-946973-
0-5)

Book chapter

o Patel CJ, Nirav V Radadiya and Akash Patel.2022. Juvarani jeevato, In: Pak savraxan, EXT-5:43:2021:2000,
Published by AAU, Anand

o Patel, KA, Nirav V. Radadiya and GR Bhanderi. 2022. Dhaanya pakoma jeevatonu jaivik niyantran, In:
Jeevato ane rogonaa jaivik niyantran dvara baagaayati ane khdhya pakonee gunavataa ane salamateenee
jalavanee, 91/2021-22, Published by NAU, Navsari

List of popular articles:

o Davda, BK, VD Pathak, AR, Patel, AL, Chalodiya, NV, Radadiya, SJ, Sindhi, TV Ghevariya, KG, Kanzaria,
Shree A. R. Jalandhra and AD, Varma. 2022. Kharif Juvarni Adhunik Kheti Paddhati, 74/2021-22, Published
by NAU, Navasari.

o Harpreet Kaur Cheema and Ashlesha (2023) Chare dian faslan de mukh keere ate bimaarian di sarvpakhi
roktham. Vigyanak Pashupalan February 2023, pp 11-14.

o Jawale, LN, PO Bhutada, Mohd. llyas,, Kailash Navgire. Rabi Jowariche Sudharit LagwadTantradyan.
Publication no. 5/2023
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Annexure 2: List of collaborators from AICSIP centre

Kharif 2022
No Name of Collaborator Brief address email Contact no
1 Dr. HN Shaila UAS, Dharwad dharwad@millets.res.in +919845516968
2 Dr. Md lliyas VNMAU, Parbhani parbhani@millets.res.in +919423901924
3 Dr. UK Kadam MPKV, Rahuri rahuri@millets.in +917588604246
4 Dr. UV Sonalkar Dr.PDKV, Akola akola@millets.res.in +919422169922
5 Dr. M Shankar PJTSAU, Palem palem@millets.res.in +919490992296
6 Prof. Nirav V Radadiya NAU, Surat surat@millets.res.in +919712985872
7 Dr. Hemant swami MPUAT, Udaipur udaipur@millets.res.in +919414169035
8 Dr. Harpreet K Cheema PAU, Ludhiana ludhiana@millets.res.in +919872869983
9 Dr. BL Sharma CCS HAU, Hisar hisar@millets.res.in +919913424178
10 Dr RPMaurya GBPUAT, Pantnagar pantnagae@millets.res.in +919412120689
11 Mrs. Usha Saxena VRSKVV, Indore indore@millets.res.in +919425351213
Annexure 3: Trial sent during Kharif, 2022
List of AICSIP Entomology Trials and Nurseries, Kharif 2022
Trials Plot Trials allotment to AICRP- S centres
Entries Reps . 3 S |29 |ylElelc [£gl=|38|l<]| =
Checks | z|8[e |2zl J3/8]3512]5
Host plant resistance studies
a. Evaluation of advanced and initial trial entries against insect pests of Sorghum
1 AVHT GS- Normal sowing 19 3 3 2rX2m | Vv v v v o[V 5
2 AVHT GS- Late sowing 19 3 3 2rX2m | Vv v v |V v V[V [V |V 9
3 IVT GS 28 3 3 2rX2m |V V) v |V v vV |V [V |V 9
4 IHT GS 13 3 3 2rX2m |V V) v |V v vV |V [V |V 9
5 IAVHT-MC 15 3 3 2rX2m |V \ v |V \ v 6
6 AVHT SC 15 3 3 2rX2m |V \ v |V \ v 6
7 IVHT SC 14 3 3 2rX2m |V v \ v |V \ v 7
8 IAVHT SS 18 3 3 2rX2m | Vv Vv Vv v |V |V v Vv 8
9 HBM + BMR 16 3 3 2rX2m | Vv Vv Vv v |V |V v Vv 8
b. Evaluation of germplasm, landraces, segregating populations and mutants for insect pests resistance
é Shoot fly nursery (SFN) 19 3 3 2rX2m v v V[V [V [V [V |V ' v (1)
i Screening of F4 material 84* 1 2rX2m v v 2
1 Wide hybridization
2 derivatives 40 3 3 2rX2m \ \ \ 3
8
TOTAL 3
c. Other Entomology Studies
1 Biological Control: Management of Fall army worm with v v i i v v v v 6
3 | entomofungal pathogens (Kharif, Rabi 2022-23) - First year
1 Basic studies: Monitoring of Shoot fly species complex of sorghum 1
4 across locations (Kharif 2022)- lind year v v Vv VIV VY Y Y v v 2
1 Estimation of Av0|dab!e loss due to major pests in sorghum (Shoot fly v i o vi- vl vy v v 7
5 | and stem borer) (Kharif 2022) - lind year
613 Pest Survey report (Rabi 2022-23) v v - |V V|- [V |V | Vv |V v v (1)

Annexure 4: Parameters for insect pest resistance used for recording observations

SL No Parameters Abbreviations
1 Plant Stand/population at 12 DAE PS

2 Seedling Glossiness (1-5) at 12 DAE GLO

3 Seedling vigor (1-5) at 12 DAE SVR

4 Shoot fly Eggs /5P at 14 DAE SF-EGG/5P
5 Shootfly Deadhearts (%)-21DAE SF-DH%21D
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6 Shootfly Deadhearts (%)-28DAE SF-DH%28D
7 Stem borer Leaf injury rating (1-9) at 35 DAE SB-LIR
8 Stem horer Deadhearts (%)-45DAE SB-DH%
9 Midge - panicle damage rating (1-9) MD-DR
10 Head bug -panicle damage rating (1-9) at milk stage HB-DR
11 Sugarcane aphids-plant damage rating (1-9) at 75 DAE AP-DR
12 Shoot bug -Plant damage rating (1-9) at 60 DAE SH-DR
13 Mite -Plant damage rating (1- 9) at optimum infestation MT-DR
14 Days to 50% flowering DFL

15 Plant height (cm) PLHT

16 Grain yield/5 plants/plot (g) at harvest GY/5PT
17 Fall army worm (% whorl plant damaged/ plot) FAW%

Annexure 5: Compliance sheet of Kharif data, 2022
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SI. No. | Center DOS of Trials Date of data submission
1 Akola 20.07.2022 16.12.2022

2 Dharwad 27.07.2022 18.2.2023

3 Hisar 20.07.2022 31.1.2023; 13.4.2023
4 Indore 16.07.2022 12.9.2022

5 Ludhiana 12.07.2022; 13.07.2022; 26.7.2022 27.02.2023; 16.1.2023
6 Palem 04.07.2022; 20.07.2022 23.1.2023

7 Parbhani 16.07.2022; 28.06.2022 5.1.2023

8 Pantnagar 29.6.2022; 14.07.2022 15.12.2022

9 Rahuri 23.3.2022; 01.07.2022 14.12.2022

10 Surat 21.07.2022; 22.07.2022 5.1.2023

11 Udaipur 30.07.2022 7.1.2023
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