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Executive summary

Introduction

A total of 465 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 enteries, Shoot pest
nursery Germplasm lines, Kharif landraces and Wide hybridization derivatives) at hot spot locations at Akola,
Coimbatore, Dharwad, Palem, Parbhani, Rahuri, Indore, Surat, Ludhiana and Hisar for stem borer and Dharwad,
Palem, Akola, Parbhani, Indore, Surat and Udaipur for shoot fly. The entries were compared with commercial/
released varieties and five checks (IS 18551, IS 2312, 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 new molecules for managing stem borer. Experiment
on Shoot fly species composition and avoidable loss is conducted.

Pest scenario in sorghum

During Kharif, 2021 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 tabular
form. Severe to moderate to infestations of shoot fly was observed in Telangana (42.5% DH), Punjab (32.0 %
DH), Maharastra (19.7 % DH), Haryana (28.9 % DH), while infestation was less than 10 % deadhearts at
Karnataka (Dharwad), Rajasthan, Marathwada region of Maharastra. The stem borer incidence was maximum at
Hisar (24.5 % DH), followed by Telangana (20.3 % DH), Western Maharastra (11.0 % DH), Rajasthan (10.6%
DH), Gujarat (10.0% DH) while incidence of borer was less tha 5.0% DH at Karnataka (Dharwad), Marathwada,
Akola, Madhya Pradesh.

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

State/region Shoot fly Stem borer Fall armyworm

(Dead hearts %)) (Dead hearts %) (1-9)
Telangana, Palem 42.5(32.4-48.9) | 20.3(15.8-26.5) 2.0
Karnataka, Dharwad 9.75(0-29.0) 2.52(0-8.0) 1.0
Maharastra (Marathwada) 10.6 (5.0 - 22.0) 4.6(4.0-7.0) 1.0
Maharastra (Akola) 23.7(2.86-38.1) | 2.94(0-8.82) 1.0
Maharastra (Rahuri, Western area) 25.0(12.0-41.0) | 11.0 (0-15.0) 3.0
Madhya pradesh(Indore) 10.0-70.0 5.0-45.0 2.0
Gujarat, Surat 10.0-20.0 10.0-15.0 1.0
Rajasthan, Udaipur 25(0-12.0) 10.6 (0-18.0) 3.0
Haryana, Hisar 10.22 - 22.6 11.3-42.6 1.0
Punjab 32.0 (5.0-65.0) | 4.65(2-10.0) 1.0

Shoot fly (Atherigona soccata, Rond): The shoot fly incidence in the trials across the locations ranged from
27.4 — 69.6 % deadhearts (DH) and mean of all trials being 45.5 % under late sown conditions. The highest
incidence of shoot fly was observed at Rahuri (69.6 % DH), followed by Akola (61.6 %DH), Indore (62.8% DH),
Parbhani (47.5 % DH), Dharwad (32.8% DH), Palem (57.1 % DH). The shoot fly incidence was moderate at
Ludhiana (33.7 % DH), Hisar (27.4 % DH). Udaipur (33.7 % DH) and lowest at Surat (29.5 % DH).

Spotted stem borer (Chilo partellus, Swinhoe):The borer incidence in the trials across the locations ranged
from 5.0 — 43.2 % deadhearts (DH) and mean of all trials being 16.3 % DH. The highest incidence of borer was
observed at Dharwad (43.2 %DH) followed by Indore (23.4%DH), Surat (23.1% DH), Hisar (21.1 %DH), Palem
(18.7 % DH), Akola (7.1 % DH), Udaipur (5.3 % DH), Parbhani (9.3 % DH), Rahuri (6.7% DH) and lowest
incidence at Ludhiana (5.0 % DH).

Entries tolerant to shoot fly, stem borer
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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

SEB-12022, ELG-13, ELG-2,
GGUB-50, GGUB-68

AVHT (GS) None SPV 2683, SPV 2773, SPH 1939, SPV 2770, SPH 1942, SPV
2780

IHT (GS) None SPH 1999, SPH 2000, SPH 2001

IVT (GS) None SPV 2863, SPV 2687 and SPV 2876

Forage sorghums

IAVHT (MC) SPV 2861 SPV 2861, SPH 1993, SPH 1997

AVHT (SC) SPV 2704, SPV 2797 SPV 2800, SPV 2704, SPV 2797, SPV 2705, SPV 2801

IVHT (SC) SPV 2886, SPV 2878 SPV 2881, SPV 2878, SPV 2886, SPV 2887

IAVHT (SS) None None

IAVHT-HBM SPV 2897 None

IAVHT- BMR None None

SFN RNTN3-268, RNTN3-33, RNTN3-268, RET22-64, RET22-87, M39-153, IMR20048,
[IMR20048, RET22-87, SFM-197, | RNTT4-12, RNTT4-16, M39-162, ICSV 730, RNTN3-33, SFM-
ICSV 93046, RNTT4-12, RNTN3- | 152, SFM-446, ICSV 93046, RNTN3-228, RET1-127, M37-
228, ICSV 730, RNTT4-16, ICSV 332, [IMR20030, 1IMR20020, SFN 21-1, ICSV 25022,
25026, M39-156, 1IMR20020, [IMR20043, ICSV 25026, ICSV 25019, M39-24, RNTN3-444,
SFM-175, RNTN3-444, SFM-152, | RET1-592, M37-142
SFM-446, SFM-442, RET22-64,
[IMR20014, RNTT4-23

Germplasm POP-52, GGUB-44, E-203, EC-13, | POP 52, GGUB- 37

Kharif landraces

KLR 54, KLR 111, KLR 116, KLR
7, KLR 119, KLR 96

KLR119, KLR106, KLR20, KLR118, KLR54, KLR57, KLR96,
KLR63, KLR85, KLR87, KLR45, KLR101, KLR70, KLR4,
KLR67, KLR43, KLR94, KLR46, KLR111, KLR 58, KLR 52,
KLR22, KLR76, KLR91, KLR6, KLR40, KLR117, KLR97,
KLR53

Wide hybridization
derivatives

None

CSV 15, 126B check, 1ISC812-1-1-2-3, ISC446P1-4, ISC812-
3, ISC304-2, ISC812-4, 1ISC320-3, 1ISC320-2, ISC615P1-4,
ISC320-1, ISC604P1-1-1, ISC812-2, ISC304-3, ISC442P1-2-
11, 1SC812P38-3, ISC304-1, ISC451P1-3-1, ISC304-4,
ISC320-4, 1ISC809, ISCF10, ISC812 ISCF14, ISC408P1-4,
ISC615P1-4 Sel, ISC320-5, 27B check, 1ISC202-2-4-1,
ISC615P1-6, ISC812-1, ISC603P1-2, ISC605P1-2

Multiple resistance

SPV 2861, SPV 2704, SPV 2797, SPV 2886, SPV 2878, SPV 2897, RNTN3-268, IMR20048, ,
RNTN3-33, RNTT4-12, , RNTT4-16, ICSV 93046, POP-52, KLR 54, KLR 111, KLR 119, KLR 96

Testing of granular Insecticides for stem borer management:
(Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE) and Ts (Fipronil 0.3 GR

Application of the treatment T6
(Basal + whorl

application at 21 DAE) were on par with each other and best in reducing thedeadhearts caused by stem borer
andincrease in grain yield. There was 63.3 and 55.5 % reduction in stem borer deadhearts in Ts and Ts,
respectively over the untreated control and 108.7 and 86.5 % increase in grain yield over the untreated control in
T6 (Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE) and Ts (Fipronil 0.3 GR (Basal + whorl
application at 21 DAE), respectively.

Monitoring of Shoot fly species complex of sorghum across location: 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 Maharastra 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 neighbourhood locations.
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Avoidable yield loss: The avoidable yield loss due to shoot fly across Akola, Parbhani, Palem was 30.04 % in
CSV27, while the avoidable yield loss due to stem borer at Surat was 16.6 % in CSV 27.

In fodder sorghum the avoidable yield loss due to Shoot fly and borer across Hisar and Ludhiana was was 24.6
% in CSV 21F while it was 34.2 % in CSV 38F variety Thus ,in fodder sorghum 29.4 % yield loss of Green fodder
was observed across cultivars.

Detailed report

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

Telangana State: Surveys were conducted at twenty locations of Nagarkurnoolm (Palem, Bijnapally, Vattem,
Gudlanarva, Gummakonda, Thimmajipet, Lattupallitanda, Errakuntatanda, Eppalapallytanda, Ganagaram,
Kummera and Vasanthapur, villages. Local sorghum mostly yellow sorghum was sown by most of the farmers.
Mostly sorghum was grown as sole crop with few farmers taking it with intercrop of Red gram. There was high
shoot fly damage ranging from 32.4 — 48.9 % averaging 42.5 % deadhearts. The stem borer damage in terms of
dead hearts was ranging from 15.8 — 26.5 % averaging 20.3 %. Panicle damage rating due to head bug (1-9
scale) was 2.3 score. No plant protection measures were undertaken by the famers. Fall army damage (1-9
scale) was 2.2 score was recorded on sorghum.

Karnataka: Survey was done in Dharwad, Gadag, Agadag, Haveri, Belguam, Haveri, Gokak and Saudatti
talukas in 20 villages altogether. Mostly private sector hybrids (Poineer, Mahyco, Hi Tech Co.), M 35 -1 were
grown as sole crop. The shoot fly incidence ranged from 0 to 29.0% with an average of 9.75 % deadhearts. The
incidence of stem borer was (2.52 %). The incidence of armyworm, midge, grasshopper, 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 in Parbhani, Gangaked, Parali,
Ambajogai during 34 SME.. Local and hybrids as sole crop aswell as with Pigeon pe were sown. The shoot fly
damage was 10.6 % (5.0 — 22.0 % DH). The stem borer infestation was from 4.0 — 7.0 % with 4.60% average.
Fall army worm infestation was observed at ranging from 0 — 2 score with average of 1.0 score.

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 shoot fly infestation was 23.7% (2.86 — 38.1 %),
stem borer damage was 2.94 % (0.0 — 8.82 % DH). There were damage to plants due to midge (9.5 % spikelet
damage in Mustafapur, shegoan, buldana and Washim. Mite incidence on scale 1 was noticed. Other pests
incidence was negligible.

In Western Maharashtra, Rahuri surveys were carried out in Dhule, Nandurbar, Rahuri areas. Shoot fly
incidence was 25.0.0% DH (12.0 - 41.0%). The incidence of stem borer was 11.0 % (0 — 15.0%) in sole crop.
There was low infestation of fall army worm (3 score with range of 1 -4).. 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.

In some districts the incidence of sugarcane aphid was also reported during panicle initiations stage of the crop
but it was low.. The low incidence of head bug on panicle was also noticed and pest was recorded up to 2 score
(1-9 scale).
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During the month of August incidence of FAW on grain sorghum, fodder sorghum & maize was also reported in
Khargonr, Khandwa and Ujjain district & leaf injury rating was recorded 3 to 4 score (<30%). Farmers adopted
plant protection measures by spraying profenofos, emamectin benzoate, quinolphos, chlorantraniliprole & whorl
application of thimate are more common.

Gujarat: A pest survey was carried out at farmers field at Uchhal taluka of Tapi district. Attack of shoot fly was
noticed up to 10-20%, while stem borer was noticed upto 10-15%. Incidence of fall army worm was noticed in
some demonstrated fields. At research station farm area attack of shootfly was noticed up to 20-45%, while stem
borer was noticed upto 10-40%. Incidence of fall army worm was noticed in some plots of farm. While other pests
like mite, ear head worm etc were noticed but not above ETL.

Rajasthan: Periodical survey was conducted at different crop growth stages (vegetative, reproductive and
physiological maturity) at Chittorgarh, Rajsamand, Udaipur, Dungarpur, Jaisamund districts of the Rajasthan.
Shoot fly infestation was recorded at level 2.5 % (0 - 12.0 % DH). The incidence of stem borer was 10.6 % (0 —
18.0 %) . The infestation of fall army worm was almost recorded at all locations, however its intensity varied from
1to 4 score with 2.6 average damage score.

Punjab: Surveys for pest incidence was taken up in PAU Ludhiana, Noor mahal, Raiyaan, Ghadibet, Kamalpura,
Bela, Bazidur, Dulchimarjra, Dhanami, Mannopur Kainor,. 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. The
shoot fly damage was ranged from 5 - 65 % DH with an average of 33.0 % DH. Stem borer damage was ranged
from 2 — 10.0% DH with an average of 4.65 % DH. Fall army worm foliar damage (1.0 score) was recorded.
Farmers used insecticides like Malathion, fipronil, cypermethrin . Seed treatment of Thiomethoxam was
observed.

Haryana: In haryana the sorghum is grown for green fodder purpose. Mostly varities from private sectors like
Jumbo, Mahycho chari, and other locals are grown. The mean infestation of shoot fly ranged 11.34 to 42.62
percent while stem borer ranged 10.22 to 22.62 percent. This year incidence of fall army worm n in sorghum and
caused 5-10 % damage. the farmers are using insecticides for manage insect pest from 20-25 days after
emergence

Pest scenario in Sorghum (Kharif 2021)

State/region Shoot fly (DH %) Stem borer Head bug Midge Fall army
DH % (1-9) (1-9) worm (1-9)
Telangana, Palem 425 (32.4 - 48.9) 20.3 (15.8 — 26.5) 2.0 - 2.0
Karnataka, Dharwad 9.75 (0-29.0) 2.52 (0-8.0) - 1.0
Maharastra (Marathwada) 10.6 (5.0 - 22.0) 4.6(4.0-7.0) - 1.0
Maharastra (Akola) 23.7 (2.86 — 38.1) 2.94 (0-8.82) 1.0 1.0
Maharastra (Rahuri, 25.0 (12.0-41.0) 11.0 (0-15.0) - 3.0
Western area)
Madhya pradesh(Indore) 10.0-70.0 5.0-45.0 2.0
Gujarat, Surat 10.0-20.0 10.0-15.0 1.0
Rajasthan, Udaipur 25(0-12.0) 10.6 (0-18.0) 3.0
Haryana, Hisar 10.22 -22.6 11.3-42.6 1.0
Punjab 32.0 (5.0 -65.0) 4.65(2-10.0) 1.0

Il. Evaluation of grain sorghum experimental varieties and hybrids for resistance to key pests

Trial 1: Advance Varietal/Hybrid Trial (AVHT-GS) Early sowing, (Locations: 7):
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 125

Experimental varieties/hybrids: 12
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Commercial checks : 08 (CHS 16, CSH 25, CSH 30, CSH 41, CSV 17, CSV 20, CSV 27, CSV 31)

Local check: 01 (Akola-CSV 34; Dharwad- CSV 42; Palem- CSV 31; Parbhani- PVK 809; Rahuri- Phule Vasundhara)
Resistant checks : 03 (IS 18551, IS 2312, IS 2205)

Susceptible check : 01 ( Swarna)

Locations : 09 (Akola, Dharwad, Palem, Parbhani, Rahuri)

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 (64.3% DH, Palem (58.8 % DH), Dharwad (42.6% DH), Akola (38.8% DH), Parbhani (38.4 %
DH) and least at Parbhani (38.2 % DH).

None of the test entries were on par with the resistant checks at Akola, and Palem. At Dharwad the test entry
SPH 1943 and Local check; SPV 2770, SPV 2773 and CSH 25 at Parbhani; SPV 2683, SPV 2781, SPV 2786 at
Rahuri were on par with resistant checks (IS 18551). Across the locations, the mean shoot fly deadhearts was
48.5 % with a range of 18.9 - 74.4 %. 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, Dharwad,
Palem, Parbhani and Rahuri. Shoot fly oviposition was maximum at Rahuri (6.7 eggs/5 plants followed by
Dharwad (5.5 eggs/5 plants), Palem oviposition was (4.4 eggs/5plants) and 2.8 eggs/ 5 plants at Parbhani.
Overall across the locations oviposition ranged from 2.8 to 6.2 eggs/5 plants. The lowest oviposition was
recorded in IS 18551 (RC) (2.8 eggs/ 5 plants). The entry SPV 2781 was 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 1.1).

The data on leaf injury was recorded at Akola and Palem. Across the locations all the test entries were on par
with IS 2205(RC) except for SPH 1942 and SPV 2770 which recorded higher scores (2.0).

The data on deadhearts due to stem borer was recorded at Akola, Dharwad, Palem Parbhani and Rahuri. Data
from Parbhani and rahuri was not considered due to exceptionally high CV (%). The infestation was moderate at
Palem (15.8 % DH and low at Akola (4.0%DH). The entries SPV 2773, SPV 2781, CSV 31, CSH 30 at Akola;
SPH 1939, SPH 1938, SPH 1943, CSH 41, CSV 27, CSV 20, CSV17 at Dharwad; SPV 2773, SPV 2683, SPH
1939, SPH 1943, SPH 1974; SPV 2781, SPV 2786 and all varietal/hybrid checks were on par with IS 2205(RC).

Across the locations mean deadhearts due to stem borer ranged from 6.7 — 14.7 % with an average of 10.2 %
DH . The entries SPV 2683, SPV 2773, SPH 1938, SPH 1939, CSH 25, CSH 41, CSV 31, CSV 27, CSV 20,
CSV 17 recorded stem borer deadhearts on par with the IS 2205, resistant check (Table 1.2).

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 and Rahuri. Across the locations, the data on plant stand was 27.0 plants plot -1
indicating optimum plant stand to record data(Table 1.3).

Plant height (cm): The data on plant height was recorded at Palem, Parbhani and Rahuri. Across the locations,
the data on plant height ranged from 144.0 — 256.0 cm with average of 200.5cm. Local check was tallest (256.0
cm) while Swarna was shortest (144.8 cm) (Table 1.3).

Days to 50% flowering: Plant height (cm). The data on earliness was recorded at Palem, Parbhani and
Rahuri. Across the locations days to 50% flowering ranged from 66.8 days (CSV 17) to 88.3 days (Local check) (
(Table 1.3).
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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 27

Experimental hybrids 5

Experimental varieties .9

Commercial checks : 05 (CHS 16, CHS 25, CSH 30,CSH 41, CSV 31, CSV 27, CSV 20, CSV 17)

Local check : 01 (Akola-CSV 34; Dharwad- CSV 42; Indore- rvj 1862; Palem- CSV 31; Parbhani- PVK 809;
Rahuri- Phule Vasundhara; Surat- GNJ-1; Udaipur- CSV 17)

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)

Susceptible check : 01 (Swarna)

Locations : 09 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot
fly infestation was highest at Akolai (77.2% DH) followed by Rahuri (72.2% DH), Indore (54.9% DH), Palem
(54.4% DH), Parbhani (40.3 % DH), Dharwad (35.7% DH), Udaipur (34.0% DH) and Surat (32.2% DH).

The entries SPV 2770 at Parbhani; SPV 2786, CSV 17 at Rahuri; SPV 2770, CSH 25 at Surat and SPV 2773
and CSH 16 at Udaipur were statistically significant and superior among the test enteries and on on par with IS
18551 (RC). At Akola, Dharwad, Indore and Palem none of the test entries were comparable to check and
recorded significantly higher damage than check, IS 18551.

Across the locations, the mean shoot fly deadhearts was 50.1 % with a range of 20.7 - 67.5 %. None of the test
hybrids/ varieties were significantly superior to the resistant check (Table 2.1).

Oviposition preference: The data on eggs laid no by shoot fly per five plants (was recorded at, Dharwad,
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Rahuri (8.2 eggs/ 5plants),
followed by Indore (7.5 eggs/ 5 plants), Palem (6.2 eggs/5plants), Dharwad (4.3 eggs/5 plants, Parbhani 3.2
eggs/5 plants) and lowest (2.0 eggs/ 5 plants) at Udaipur. Overall across the locations oviposition ranged from
3.1 10 6.4 eggs/5 plants. The lowest oviposition was recorded in IS 18551 (RC) (3.1 eggs/ 5 plants). The entry
SPV 2781 had low oviposition preference 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 Akola, Dharwad, Palem, Parbhani Rahuri, Surat and
Udaipur. Data from Parbhani and Rahuri was not considered due to exceptionally high CV (%). The borer
infestation was low at Udaipur (5.4 % DH) and Akola (8.7%). The infestation was severe at Dharwad (55.8 %
DH), Surat (23.6% DH), Indore (20.0% DH), and Palem (167% DH).

At Akola the test entries SPV 2683, SPV 2776, SPH 1939, Local check, SPH 1943, SPV 2773, CSH 30 and SPV
2780 were on par with IS 2205 (RC).At Dharwad the test entries SPV 2612, SPV 2683, SPV 2773, SPV 2770,
SPH 1939, SPH 1942 and CSV 20 were on par with IS 2205 (RC). The test entries, SPV 2773, CSV 27, S[H
1942, SPV 2770, CSV 31, SPV 2683, Local check, SPH 1939, SPV 2780, CSH 41, SPV 2776, SPV 2786, CSV
20, SPV 2612, SPV 2781 and SPH 1938 at Indore; SPV 2683, SPV 2786, CSH 30. At Palem; SPH1938,
SPH1939, SPH1942, SPH1943, SPH1974, SPV2683, SPV2770, SPV2776, SPV2780, SPV2781, SPV2786,
CSH 25, CSH 30, CSH 41, CSV 20, CSV 17, Local Check at Surat; SPV 2786, SPH 1938, SPH 1943, SPV
2773, CSV 20, CSV 17 and CSV 27 at Udaipur and SPV 2683, SPV 2773, SPH 1939, SPV 2770, SPH 1942,
SPV 2780 recorded damage on par with IS 2205 (RC).
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Across the locations, deadhearts due to stem borer ranged from 5.4 — 55.8 % with an average of 21.7 % DH and
entries SPV 2683, SPV 2773, SPH 1939, SPV 2770, SPH 1942, SPV 2780 were statistically on par with to
resistant check (IS 2205) (Table 2.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Dharwad, Palem, Udaipur. The mean
leaf injury due to borer was maximum at Akola, Surat (2.2), Palem (1.3) and lowest at Dharwad (1.0).

Across locations the entry SPH1939, SPV2773, SPV2770, SPV2780 , SPV2781, CSH 25, CSV 27, CSV 20,
CSV 17 were on par with the resistant check IS 2205 in terms of leaf injury rating. (Table 2.2).

Head bug (Calocoris angustatus): The damage due to head bug was observed at Surat at low intensity. The
damage ranged from 2.3 -4.7 on 1 - 9 scale, indicating low infestation. The mean head bud damage score was
3.9. The entry SPV 2819, CSH 25 and CSV 31 suffered low damage (<3.0 scoire) (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 1.7 — 4.1 with mean score of 3.3. The entries, IS
2312. 1S 18551 and IS 2205 recorded 2.3. None of the test hybrids/ varieties were statistically on par with
resistant checks (IS 18551 and IS 2205). The entries Swarna and DJ 6514 recorded highest scores (3.7)
indicating susceptibility to shoot fly (Table 2.5).

Seedling vigour: The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur.
Across the locations the mean score ranged from 1.8 — 3.7 with mean score of 2.8. The entries, IS 2312. IS
18551 and IS 2205 recorded 2.3, 2.1 and 2.0. All the test hybrids were statistically on par with resistant checks
(IS 2312. 1S 18551 and IS 2205). The entries Swarna and DJ 6514 recorded highest scores (3.1, 3.4) indicating
susceptibility to shoot fly (Table 2.6).

Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem, Parbhani, Rahuri and Udaipur.
Overall, the trial mean was 71.8 days with a range of 64.7 to 78.1 days. The entry SPH 1943 was earliest to
flower among test entries (64.7 days) (Table 2.4).

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

Trial 3: 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 7
Commercial checks : 04 (CSH 16, CSH 35, CSH 30, CSH 41)

Local check: 01 (Akola-CSV 34; Dharwad- CSV 42; Indore- RVJ 1862; Palem- CSV 31; Parbhani- PVK 809; Rahuri- Phule
Vasundhara; Surat- GNJ-1; Udaipur- CSV 17)

Susceptible check : 01 (Swarna)

Locations : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot
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fly infestation was highest at Rahuri (73.8% DH) followed by Palem (64.4 % DH), Akola (59.8 % DH), Indore
(56.3%), Parbhani (47.6% DH), Dharwad (37.2% DH), Surat (32.4 % DH) and lowest at Udaipur (32.2 % DH).

The entries SPH 001, SPH 2000, CSH 30 at Akola; SPH 001, SPH 2000, CSH 35 at Rahuri, SPH 2000 at Surat
and SPH 1999 at Udaipur were on par with resistant check IS 18551. There was no significant difference in shoot
fly infestation at Udaipur while at Akola, , Indore, Palem, Parbhani none of the test entries were comparable to
check IS 18551 and all of them had significantly high shoot fly infestation than IS 2205 (RC). Across the
locations, the mean shoot fly deadhearts was 50.5 % with a range of 24.1 — 73.5 % DH. None of the test hybrids
were superior to the resistant check statistically (Table 3.1).

Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Dharwad,
Indore, Palem, Parbhani, Rahuri and Udaipur. Shoot fly oviposition was maximum at Rahuri (7.7 eggs/ 5 plants)
followed by Indore (7.0 eggs/ 5plants), while at Palem oviposition was (6.5 eggs/5plants), Dharwad (3.9 eggs/5
plants),Parbhani (3.7 eggs/ 5 plants) and least (2.0) at Udaipur. Overall across the locations oviposition ranged
from 3.1 t0 5.9 eggs/5 plants. The lowest oviposition was recorded in IS 18551 (RC) (3.1 eggs/ 5 plants). None of
the test hybrids were statistically superior to the resistant check (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 Dharwad, Palem, Rahuri and Surat. Data from
Akola, Indore and Udaipur was not considered due to exceptionally high CV (>30.0 %). The infestation was
severe at Surat (27.4 % DH), Dharwad (36.2% DH), Palem (27.0 % DH), Palem (20.5% DH), while incidence of
stem borer was relatively low at Parbhani (8.4% DH) and Rahuri (7.1 % DH).

The test entries SPH 1999, SPH 2000, SPH 2001,SPH 2003 at Palem; SPH 1999, CSH 30 at Parbhani; SPH
2005, CSH 16, CSH 30, Local check at Rahuri; SPH 2000, SPH 2001, SPH 2003, SPH 2005, CSH 35, CSH 30
at Surat were on were on par with resistant check (IS 2205), statistically (Table 3.2).

Across the locations, deadhearts due to stem borer ranged from 9.2 — 22.8 % with an average of 18.1 % DH and
the entries SPH 1999, SPH 2000, SPH 2001 were statistically on par with resistant check (IS 2205) (Table 3.2).

The data on injury rating (1-9) was recorded at five locations viz., Akola, Dharwad, Palem and Udaipur. The
mean leaf injury due to borer was maximum at Akola (2.1) followed by Udaipur (1.8), Palem (1.3), and lowest at
Dharwad (1.1). Across the locations none of the entries were on statistically superior than the resistant rcheck IS
2205 (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 whorl damage was recorded. Moderate level of infestation
was recorded at Palem (19.3 %) and Dharwad (26.2%). Across the location the mean damage was 35.8 %. The
damage among test entries ranged from 14.3 — 46.3 %. Almost all the entries are susceptible to fall army worm
(Table 3.2).

Head bug (Calocoris angustatus):. Head bug is panicle pest which attacks grains at milky stage caused
shriveling of grain. Moderat incidence was observed at Palem (2.1) and Surat (3.9) on scale of 1-9. Across the
location damage score ranged from 2.2 - 4.5 (Table 3.4).

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, Surat and
Udaipur. Across the locations the mean score ranged from 1.9 — 3.9 with mean score of 2.8. The entries, IS
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2312. IS 18551 and IS 2205 recorded low scores (2.2, 1.8, 2.0, respectively). Local check recorded score obn
par with resistant check and all entries recorded high scores (Table 5.5).

Seedling vigour: The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri and Udaipur.
Across the locations the mean score ranged from 2.0 — 2.9 with mean score of 2.7. The test entries SPH 1974,
SPH 1976, SPH 1977, SPH 1978, SPH 1980 and CSH 16 recorded scores on par with the resistant check (Table
5.5).

Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem, Parbhani, Rahuri and Udaipur.
Overall, the trial mean was 71.7 days with a range of 65.6 to 74.5 days. The entry SPH 1999 was earliest to
flower among test entries (65.6 days) while IS 2205 flowered late (74.5 days) (Table 3.3).

Plant height (cm). The data on plant population per plot (2 rows of 2 m) was recorded at Palem, Parbhani
Udaipurand Rahuri. Across the locations, the data on plant height ranged from 132.2 - 229.6 cm with average of
166.7 cm. SPH 2002 was shortest (132.2 cm while IS 18551 was tallest (229.6 ¢cm) (Table 3.3).

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

Trial 4: 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 25
Experimental Varieties : 16
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
Amrlta; Surat- GNJ-12; Udaipur- CSV 17

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 08 (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage (28
DAE) at eight locations (Akola, Dharwad, Indore, Palem, Parbhani, Rahuri, Surat and Udaipur). The mean shoot
fly infestation was highest at Akola (70.7% DH), Indore 69.6% DH), Rahuri (65.3%DH), Parbhani (58.4 %DH),
Dharwad (35.1 % DH), Udaipur (34.4 % DH) and Surat (28.4 % DH.

At Akola, Dharwad, Parbhani and Rahuri none of the test entries were on par with the resistant checks ( IS
18551). At Indore,SPV 2875, SPV2876, SPV 2872, SPV 2862, CSV 37, Local check; SPV 2872 at Palem; SPV
2863,SPV 2874,SPV 2868, SPV 2867, SPV 2865,SPV 2866,SPV 2864, SPV 2862, SPV 2874 at Surat;
SPV2862, SPV2863, SPV2864, SPV2865, SPV2866, SPV2867, SPV2868, SPV2869, SPV2870, SPV2871,
SPV2872 at Udaipur recorded damages which were on par with resistant checks (IS 18551).

Across the locations, the mean shoot fly deadhearts was 53.1 % with a range of 28.5 - 69.7 % DH. None of the
test varieties wereon par, superior to the resistant check statistically (Table 4.1).

Oviposition preference: The data on eggs laid per five plants (no by shoot fly was recorded at, Palem,
Parbhani, Rahuri, Udaipur, Dharwad and Indore. Shoot fly oviposition was maximum at Rahuri (6.3 eggs/5plants
followed by Indore (6.0 eggs/ 5 plants), Palem (5.2 eggs/ 5plants), while at Parbhani oviposition was (3.9
eggs/5plants) and least (2.1 eggs/ 5 plants) at Udaipur. The data from Dharwad and Indore was not considered
due to exceptionally high CV %.

Overall across the locations oviposition ranged from 2.3 to 5.7 eggs/5 plants. The lowest oviposition was
recorded in IS 18551 (2.3 eggs/ 5 plants, IS 2312 (RC) (2.7 eggs/ 5 plants). The test varieties SPV 2867, SPV
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2873, SPV 2872, SPV 2871, SPV 2868, SPV 2866 were statistically on par with resistant check for ovipositional
preference (Table 4.1).

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

The data on deadhearts due to stem borer was recorded at Akola, Rahuri, Udaipur, Dharwad, Indore, Palem and
Surat. Data from Akola,Rahuri Indore, Palem, Parbhani and Rahuri were not considered due to exceptionally
high CV (%).The infestation was severe at Dharwad (55.8 % DH) followed by Indore (26.9% DH), Surat (21.0%
DH), Palem (19.7 % DH), Akola (7.5% DH), Rahuri (6.7% DH),Udaipur (5.5 % DH).

The test entries SPV2862, SPV2863, SPV2864, SPV2865, SPV2866, SPV2867, SPV2868, SPV2870, SPV2871,
SPV2873, SPV2874, SPV2875, SPV2876, SPV2877at Surat; SPV 2871, SPV 2876, SPV 2877, SPV 2866 ,
SPV 2868 at Udaipur were statistically on par with resistant check IS 2205. None of the entries were on par to
check at Dharwad, though average infestation was high (55.8% DH) (Table 4.2).

Across the locations, deadhearts due to stem borer ranged from 12.0 — 25.0 % with an average of 19.6 % DH
and the entries SPV 2863, SPV 2687 and SPV 2876 were statistically on par with to resistant check (IS 2205)
(Table 4.2).

The data on injury rating (1-9) was recorded at 5 locations viz., Akola, Surat & Udaipur. The mean leaf injury due
to borer was maximum at Surat (4.1) followed Udaipur (2.2) & lowest at Akola (2.0). Across the locations none of
the entries were on par with the resistant check IS 2205 and they recorded higher damage ratings (Table 4.2).
Head bug (Calocoris aungustatus): The damage due to head bug was observed Indore and Palem at low
intensity. The damage ranged from 1.3 -3.7 on 1 - 9 scale, indicating low infestation. Across the locations the
mean head bug damage score was 2.1. The entries, SPV 2862 recorded low damage rating (Table 4.3).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola at low intensity. The
damage ranged from 1.0 -2.3 on 1 — 9 scale, indicating low infestation. The mean head shoot bug damage
score was 1.5. The entries SPV 2866, SPV 2874recorded low damage rating score of 1.0 on 1 -9 scale (Table
4.3).

Midge (Stenodiplosis sorghicola): The damage due midge was observed at Surat at moderate intensity. The
damage ranged from 3.0 - 4.7 on 1 — 9 scale, indicating moderate infestation. The mean midge damage score
was 4.0.0. All the test entries suffered damage over 3.0 score indicating their susceptibility (Table 4.3).

Mite (Oligonynchus indica): The damage due to shoot bug was observed Akola and Surat at low intensity. The
damage ranged from 1.2 -2.7 on 1 - 9 scale, indicating low infestation. The mean mite damage score was 1.6.
(Table 4.3).

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 whorl damage was recorded. Moderate to severe
infestation was recorded at Palem (27.2%) and Dharwad (17.4 %). The damage among test entries ranged from
12.1 - 30.9 %. All thetest enteries suffered over 15 % whorl damage leading to defoliation. Based on FAW
damage score at Akola the damage ranged from 1.7 — 4.0 on 1 — 9 scale. The entry SPV 2877, SPV 2868
suffered least damage (1.7) (Table 4.3).

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 2.0 — 3.6 with mean score of 3.2. The entries, IS 18551 and IS
2205 recorded low scores (2.0) (Table 4.5).
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Seedling vigour: The data was recorded at Akola, Dharwad, Indore, Palem, Parbhani, Rahuri , Surat and
Udaipur. Across the locations the mean score ranged from 2.1 — 3.6 with mean score of 3.1(Table 4.5).

Days to 50 % flowering: Earliness in entries was recorded at Indore, Palem, Parbhani, Rahuri and Udaipur..
Overall, the trial mean was 73.4 days with a range of 64.8 to 76.5 days. The entry CSV 17 was earliest to flower
among test entries (64.8 days) while CSV 27 flowered late (76.5 days) (Table 4.4).

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

Total entries 121
Experimental hybrids 12
Experimental varieties 01

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 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 06 (Akola, Hisar, Ludhiana, Surat and Udaipur)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at five
locations viz; Akola, Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola
(65.7 % DH), Ludhiana (42.6 % DH), Hisar (36.5 % DH), Udaipur (31.5 %DH) and Surat (27.2% DH). At Akola
and Udaipur none of the test entries were on par with IS 18551(RC) and they are susceptible to shoot fly. The
entry SPH 1995, CSV 33MF, Local check at Hisar; SPV 2861 at Ludhiana; SPH 1997, SPH 1933, SPV 2861,
SPH 1934, SPH 1935, SPH 1966, SPV 2861, SPH 1998, SPH 1995; were on par with IS 18551 (RC) (Table 5.1).

Across the locations, the mean shoot fly deadheart formation in trial was 40.7 % DH with a range of 17.4 — 57.6
% DH across the entries. The entry SPV 2861, CSV 33MF were statistically on par with the resistant check IS
18551 (Table 5.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Ludhiana
and Udaipur. Shoot fly oviposition was 7.4 eggs/ 5 plants at Hisar followed by Ludhiana (3.9 eggs/5 plants) and
Udaipur (2.2 eggs/5 plants). Across the locations oviposition among entries ranged from 2.4 — 6.0 eggs/ 5 plants
with mean of 4.5 eggs / 5 plants. The entries SPH 1934, SPH 1994, SPV 2861, SPH 1997, SPH 1967, SPH
1966 were on par with IS 18551 (RC) (Table 5.1).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Surat, Ludhiana and
Udaipur. The borer infestation was severe at Hisar (23.0 % DH) followed by Surat (19.5 % DH), Akola (8.1 %
DH), Ludhiana (4.9 % DH) and Udaipur (4.7 % DH). The data from Akola, Ludhiana and Udaipur recorded
exceptionally high CV % hence data was not considered. At Hisar the entries SPV 2861, SPH 1993, SPH 1967,
SPH 1970, SPH 1994, SPH 1934, SPH 1995, SPH 1997, Local check; SPH 1997, SPH 1934, SPH 1998, SPH
1996, SPH 1933, SPV 2861, SPH 1935, SPH 1993, SPH 1994, SPH 1967, SPH 1966, at Surat were on par with
IS 2205(RC). Across the locations the trial mean was 22.7% with range across varieties was 16.0 — 28.1 % DH.
The entries SPV 2861, SPH 1993, SPH 1997 and Local check were on par with the resistant check IS 2205
(Table 5.1).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana, Surat and Udaipur.
The mean leaf injury due to borer was maximum at Hisar (4.5) followed by Surat (2.1), Akola (2.0) Udaipur (1.9)
and Ludhiana (1.3). Across the locations the mean damage rating within entries ranged from 1.6 — 2.7, the mean
injury rating was 2.4. The test entry SPH 1934, SPH 1997 and SPV 2861 recorded low damage on par with IS
2205 resistant check (Table 5.2).
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Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola and Surat. The damage ranged from 1.2 — 3.3 with an average of 1.9 (Table 5.2). The
entries IS 18551, IS 2312 and IS 2205 recorded higher damage ratings (>4.3). There was no significant
difference between the test entries.

Midge (Stenodiplosis sorghicola Coq.): Moderate level damage due to midge was observed at Surat. The
damage ranged from 3.3 — 4.7 on 1 - 9 scale indicating low mean infestation (4.1). 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 — 2.3 on 1 - 9 scale indicating low mean infestation (1.5). The entries, IS 18551 (2.0) and IS 2205 (2.3)
recorded higher damage (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 was recorded.
Moderate infestation was recorded the damage among entries ranged from 1.0 — 3.7 with mean damage rating of
2.50n1-9scale. The entry SPH 1966, SPH 1995 and SPV 2861 recorded low damage score (2.0) (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 1to 5 scale, where 1 =
most vigorous and 5 = least vigorous.

Seedling glossiness: The data was recorded at Akola, Hisar and Udaipur (Table 5.3). Across the locations the
mean score ranged from 2.2 — 4.3 with average score of 3.5. Entries IS 18551 (2.2) and IS 2205 (2.4) recorded
low scores while the entry Swarna recorded highest score (4.3) indicating susceptibility to shoot fly.

Seedling vigour: The data was recorded at Akola, Hisar, Surat and Udaipur (Table 5.3). Across the locations
the mean score ranged from 3.0 — 3.8 with average score of 3.3. Entries IS 18551 and IS 2205 recorded lowest
scores (3.1) while the entry Swarna recorded highest score (3.8) indicating susceptibility to shoot fly.

Days to 50 % flowering: Days to 50% flowering were recorded at Ludhiana and Udaipur. Overall, the trial mean
was 81.0 days with a range of 71.3 to 89.0 days. The entry Swarna was earliest to flower (71.3 days (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,
Hisar, Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 26.7-
37.3 plants plot 1 with an average of 30.5 plants plot -1 (Table 5.4) indicating optimum plant stand.

Plant height (cm). The data on plant height was recorded Ludhiana and Rahuri. Across the locations, the data
on plant height ranged from 150.0 — 275.0 cm with average of 242.9 cm. SPH 1967 was tallest (275.0 cm) while
Swarna was shortest (150.0 cm) (Table 5.4).

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

Total entries 116
Experimental hybrids 101
Experimental varieties 105

Commercial checks: 05 (CSH 36F, CSV 30F, CSV 35F, CSH 40F, CSV 21F)

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

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 01 (Swarna)
Locations : 06 (Akola, Hisar, Ludhiana, Surat and Udaipur)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Akola, Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola
(57.5 % DH) followed by Udaipur (31.9 % DH), Ludhiana (28.3 %DH), Hisar (27.0% DH) and Surat (26.4 % DH).
The entry SPV 2704 at Akola; SPV 2704, SPV 2705, SPV 2797 at Hisar; SPV 2800, SPV 2797 at Surat; SPH
1985, SPV 2704, SPV 2705, SPV 2797 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 34.2 % DH with a range of 18.6 — 55.7
% DH across the entries. The entry SPV 2704, SPV 2797 was statistically on par with the resistant Check 1S
18551 (Table 6.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar and
Ludhiana. Shoot fly oviposition was heavy at Hisar (5.0 eggs/ 5 plants) followed by Ludhiana (8.1 eggs/5 plants)
and Udaipur (2.0 eggs/5 plants). Across the locations oviposition ranged from 2.3 - 6.1 eggs/ 5 plants with mean
eggs of 3.2 eggs / 5 plants. The entries SPV 2704, SPV 2705, SPV 2797, SPV 2800 and SPV 2801 were on par
with IS 18551 (RC) (Table 6.1).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Surat and Udaipur. The
borer infestation was severe at Surat (20.6 % DH) followed by Hisar (16.3 % DH), Akola (6.3 % DH), Ludhiana
(4.8 % DH) and Udaipur (4.7% DH). The data from Akola recorded exceptionally high CV % hence data was not
considered. At Ludhiana the entries SPV 2801, SPV 2080, SPV 2704, SPV 2797; SPV 2800, SPV 2797, SPV
2704 at Surat; SPH 1985, SPV 2705, SPV 2704, SPV 2797 at Udaipur were on par with IS 2205(RC). At Hisar
there was no significant difference among the enteries.

Across the locations the trial mean was 11.6 % with range across the varieties was 8.0 — 15.3 % DH. The entries
SPV 2800, SPV 2704, SPV 2797, SPV 2705, SPV 2801 were on par with the resistant check IS 2205 (Table
6.1).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana, Surat and Udaipur.
The mean leaf injury due to borer was maximum at Surat (4.5) followed by Hisar (3.3), Udaipur (2.2), Akola (1.6)
and Ludhiana (1.2). Across the locations the mean damage rating within entries ranged from 2.1 — 3.3, the mean
injury rating was 2.6. 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).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola and Surat. The damage was low and it ranged from 1.3 — 3.2 with an average of 2.0. The
entries 1S 18551 (2.8), IS 2312 (3.2) and IS 2205 (3.0) recorded higher damage ratings. The entries SPV 205,
SPH 1985 showed low damage rating compared to other entries (Table 6.2).

Midge (Stenodiplosis sorghicola Coq.): The damage due to midge was observed at Surat. The damage
ranged from 3.3 - 5.0 on 1 - 9 scale indicating moderate level of mean infestation (4.0) (Table 6.2).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.3 - 3.7 on 1 — 9 scale indicating low mean infestation (2.3). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 6.2).

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. The damage among test
entries ranged from 1.0 — 2.7 with mean low damage rating of 1.8 (Table 8.2).

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, Hisar and Udaipur. Across the locations the mean score
ranged from 2.3 — 4.6 with average score of 3.3. Entries IS 18551 and IS 2205 recorded lowest scores) while the
entry Swarna recorded highest score (4.6) indicating susceptibility to shoot fly (Table 6.4).

Seedling vigour: The data was recorded at Akola, Hisar, Surat and Udaipur. Across the locations the mean
score ranged from 2.5 — 4.2 with average score of 3.3. Entries IS 18551 and IS 2205 recorded lowest scores
while the entry Swarna recorded highest score (4.2) indicating susceptibility to shoot fly (Table 6.4).

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 78.2 to 83.7 days. Local checks was earliest to flower (78.2 days (Table 6.3).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Ludhiana and Udaipur. Across the locations, the data on plant stand was significant and ranged from 23.3
- 26.6 plants plot -with an average of 28.7 plants plot -1 (Table 6.3) indicating optimum plant stand.

Plant height (cm). The data on plant height was recorded Ludhiana and Udaipur. Across the locations, the data

on plant height ranged from 195.8 — 276.8 cm with average of 234.5 cm. CSH 36F was tallest while Swarna was
shortest (Table 6.3).

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

Total entries : 25

Experimental hybrids : 03

Experimental varieties 210

Commercial checks : 07 (CSH 36F, CSV 30F, CSV 35F, CSH 40F, CSV 21F, CSV 44F, CSV 38F)
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 2312, IS 2205)

Susceptible check : 01 (Swarna)

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

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Akola, Hisar, Ludhiana, Surat and Udaipur. The mean shoot fly infestation was highest at Akola
(59.7 % DH) followed by Udaipur (34.6 %DH), Ludhiana (30.4 % DH), Surat (29.5 % DH), Hisar (27.3% DH).
The entry SPV 2886, SPV 2887 at Akola; SPV 2878, SPV 2886, SPV 2885 at Hisar; SPV 2886, SPV 2878, SPV
2881 at Ludhiana; SPV 2878, SPV 2881, SPV 2885, SPH 2008, SPV2879 at Surat; SPV 2887, SPV 2878, SPV
2883, SPV 2879, SPV 2880, SPV 2886, SPV 2884, SPV 2885, SPV 2881 at Udaipur 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 36.3 % DH with a range of 19.4 — 58.0
% DH across the entries. The entry SPV 2886, SPV 2878 was statistically on par with the resistant check IS
18551 (RC) (Table 7.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar , Udaipur
and Ludhiana. Shoot fly oviposition was heavy at Hisar (4.1 eggs/5 plants) followed by Udaipur (2.6 eggs/ 5
plants) and Ludhiana (2.2 eggs/5 plants. Across the locations oviposition ranged from 1.4 — 6.3 eggs/ 5 plants
among the entries with mean eggs of 2.9 eggs / 5 plants. Most of the entries were on par with resistant check in
terms of ovipositional preference (Table 7.1).
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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 Akola, Hisar, Surat, Ludhiana and
Udaipur. The borer infestation was severe at Surat (21.3 % DH) followed by Hisar (17.7 % DH) and Akola (8.8 %
DH), Udaipur (6.1% DH) and Ludhiana (5.0 % DH). At Akola the entries SPV 2887, SPV 2882, SPV 2884, SPV
2880, SPV 2886, SPV 2883, SPH2006, SPH2007, SPH2008, SPV2878, SPV2879, SPV2881, SPV2882,
SPV2883, SPV2884, SPV2885, SPV2886, SPV2887 at Hisar; SPH2006, SPH2008, SPV2878, SPV2879,
SPV2881, SPV2882, SPV2883, SPV2884, SPV2885, SPV2886, SPV2887, SPV2880 at Surat were on par with
IS 2205 (RC).

Across the locations the trial mean was 15.9 % DH with range across the varieties was 11.6 — 21.9% DH. The
entries SPV 2881, SPV 2878, SPV 2886, SPV 2887 were on par with the resistant check IS 2205 (Table 7.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Ludhiana, Surat and Udaipur.
The mean leaf injury due to borer was maximum at Surat (4.6) followed by Hisar (4.3), Udaipur (3.0) Akola (1.9)
and Ludhiana (1.3). Across the locations the mean damage rating within entries ranged from 2.5 - 3.9, the mean
injury rating was 3.0. There was no significant difference for leaf injury among most the test entries in comparison
to resistant check (Table 7.1).

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 — 1.7 with an average of 1.1 (Table 7.2). The entries IS
18551, IS 2312 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 1.0 — 2.0 on 1 — 9 scale indicating low mean infestation (1.1) (Table 7.2).There was no
significant difference and none of the entries were comparable to Swarna (RC).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Akola. The damage ranged
from 1.0 - 2.7 on 1 - 9 scale indicating low mean infestation (1.7). 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 Akola (2.3). The damage among test entries ranged from 1.7 — 3. The test entries SPH 1984
recorded low damage (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, Hisar and Udaipur (Table 7.3). Across the locations the
mean score ranged from 2.1 — 4.4 with average score of 3.3. Entries IS 18551 and IS 2205 recorded lowest
scores) while the entry Swarna recorded highest score (4.4) indicating susceptibility to shoot fly.

Seedling vigour: The data was recorded at Akola, Hisar, Surat and Udaipur (Table 7.3). Across the locations
the mean score ranged from 2.9 — 4.0 with average score of 3.4. Entries IS 18551 and IS 2205 recorded lowest
scores while the entry Swarna recorded highest score (4.0) indicating susceptibility to shoot fly.

Days to 50 % flowering: Days to 50% flowering were recorded at Ludhiana and Udaipur. Overall, the trial mean
was 81.9 days with a range of 78.7 to 84.2 days. The entry SPV 2879 was earliest to flower (78.7 days (Table
7.2).
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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 20.4 - 33.1 plants plot -1 with an average of 26.7 plants plot 1 (Table 7.3) indicating optimum plant stand.

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

Total entries 221

Experimental hybrids 101

Experimental varieties 113

Commercial checks : 03 (CSH 22SS, CSV 19SS, CSV 24SS)

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)

Susceptible check : 01 (Swarna)

Locations : 06 (Akola, Hisar, Indore, Ludhiana, Rahuri, Surat and Udaipur)

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 (71.0%DH) followed by Indore (69.0 % DH), Akola (61.8 % DH), Palem (57.2 % DH),
Udaipur (37.4 % DH), Ludhiana (37.2 % DH), Hisar (29.5 % DH), Surat (28.5 % DH). The entry SPV 2893, SPV
2892 at Akola; SPV 2892, SPV 2893 at Hisar; SPV 2888, SPV 2895, SPV 2892, SPV 2889, SPV 2795 at
Ludhiana; none at Palem; SPV 2892, SPV 2893, SPV 2891, SPV 2793, SPV 2890, SPV 2795, SPV 2888, SPV
2895 at Rahuri; SPV 2889, SPV 2892, SPV 2890, SPV 2888, SPV 2893, SPV 2794 SPV,2891 at Surat; SPV
2892, SPV 2893, SPV 2793, SPV 2888, SPV 2891, SPV 2697, SPV 2789 at Udaipur were the test entries which
recorded damage on par with IS 18551 (RC) (Table 8.1).

Across the locations, the mean shoot fly deadheart formation in trial was 48.9 % DH with a range of 28.4 — 65.5
% DH across the entries. None of the entries were statistically on par with the resistant check 1S 18551 (Table
10.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Indore,
Ludhiana, Palem, Rahuri and Udaipur. Shoot fly oviposition was heavy at Indore (6.4 eggs/5 plants) followed by
Rahuri (6.2 eggs/5 plants), Palem (5.5 eggs/ 5 plants), Hisar (4.4 eggs/ 5 plants), Ludhiana (3.3 eggs/ 5 plants)
while it was least at Udaipur (2.4 eggs/5plants). Across the locations oviposition ranged from 4.0 — 6.0 eggs/ 5
plants among the entries with mean oviposition of 4.7 eggs / 5 plants. The entries SPV 2892, SPV 2888, SPV
2891, SPV 2793, SPV 2895, SPV 2890 were on par with resistant check in terms of ovipositional preference
(Table 8.1).

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

The data on deadhearts at 45 DAE due to stem borer was recorded at Akola, Hisar, Indore, Palem, Ludhiana,
Rahuri, Surat & Udaipur. The borer infestation was severe at Indore (27.8 %DH) followed by Surat (22.8% DH),
Palemr (20.2 %DH), Hisar (16.0 % DH), Rahuri (6.9 %DH), Akola (5.3 %DH) and lowest at Ludhiana (4.8 % DH).

At Hisar the entry SPV 2893; SPV 2795, SPV 2890, SPV 2894, SPV 2889, SPV 2891, SPV 2892, SPV 2894,
SPV 2793, SPV 2789, SPV 2697 ; SPV 2892 at Palem;  SPV 2794, SPV 2895, SPV 2892, SPV 2789, SPV
2795, 2793, SPV 2894 at Rahuri SPV 2889, SPV 2890, SPV 2888, SPV 2893, SPV 2794 at Surat were on par
with IS 2205(RC). The data from Akola and Ludhiana was not taken into account due to high CV % (Table 8.2).

Across the locations the trial mean was 17.7 % with range across the varieties was 11.7 - 27.3 % DH. None of
test the entries were on par with the resistant check IS 2205 (Table 8.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Indore, Palem, Surat and
Udaipur. The mean leaf injury due to borer was maximum at Surat (4.7) followed by Hisar (3.9), Udaipur (2.7),
Akola (1.9), Palem (1.5) and Ludhiana (1.2). Across the locations the mean damage rating within entries ranged
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from 2.0 — 3.4, the mean injury rating was 2.6. The entries SPV 2888, SPV 2890, SPV 2893, SPV 2892, SPV
2889, SPV 2697, SPV 2794, SPV 2793 were on par with resistant check (IS 2205) (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 t entries ranged from 1.3 — 4.0 (Table 8.2). The test entries
SPV 2894, SPV 2891,SPV 2892,SPV 2793,SPV 2888 recorded low damage scores (2.3).

Spider mites (Oligonychus indicus and O. pratensis): The data on mite damage rating was recorded on the
scale of 1-9 at Akola and Surat. The damage ranged from 1.3 - 2.8 with an average of 1.8 (Table 8.4). The
entries IS 18551, IS 2312 and IS 2205 recorded higher damage ratings but there was no significant difference
between the entries.

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 8.4).

Head bug (Calocoris angustatus): The damage due to shoot bug was observed at Akola, Surat. The mean
damage across entries ranged from 1.3 — 2.8 on 1 — 9 scale indicating low mean infestation (1.8). The entries,
SPH 2009, SPV 2891 recorded lower damage score (1.3) (Table 8.3).

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, Hisar, Indore, Rahuri and Udaipur (Table 8.5). Across
the locations the mean score ranged from 1.9 — 4.1 with average score of 3.2. 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 2.6 — 3.7 with average score of 4.7. Entries IS 18551 and IS 2205
recorded lowest scores while the entry Swarna recorded highest score (4.7) indicating susceptibility to shoot fly.

Days to 50 % flowering: Days to 50% flowering were recorded at Ludhiana, Palem, Rahuri and Udaipur.
Overall, the trial mean was 83.2 days with a range of 80.2 (Swarna) to 85.9 (CV 24SS) days (Table 8.3).

Plant height (cm): The data on plant height was recorded at Ludhiana, Palem, Rahuri and Udaipur. Across the
locations, the data on plant height ranged from 162.8 — 241.5 cm with average of 219.2 cm. IS 2205 was tallest
while Swarna was shortest (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 21.2 - 28.4 plants plot -1with an average of 25.0 plants plot - (Table 8.4) indicating
optimum plant stand.

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

Total entries .13

Experimental varieties .07

Commercial checks : 02 (CSH 25, CSH 22SS)

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)

Susceptible check : 01 (Swarna)

Locations : 06 (Akola, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight
locations viz; Akola, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. The mean shoot fly infestation
was highest at Rahuri (70.6 %DH) followed by Indore (60.3 % DH), Akola (59.6 %DH), Palem (55.2%DH),
Udaipur (35.4 % DH), Surat (30.4% DH), Ludhiana (28.7 % DH), Hisar (26.1 % DH). The entries SPV 2898, SPV
2897 at Akola; SPV 2898, SPV 2897, SPV 2812, SPV 2896, SPV 2900, SPV 2899 at Hisar; SPV 2714, SPV
2897, SPV 2898, SPV 2900, SPV 2899,at Indore, SPV 2898, SPV 2899, SPV 2900, SPV 2897, SPV 2714, SPV
2896 at Ludhiana; none at Palem; SPV 2897 at Rahuri and Surat; SPV 2897, SPV 2898, SPV 2896, SPV 2714,
SPV Surat were the test entries which recorded damage on par with IS 18551 (RC) (Table 9.1).

Across locations, mean shoot fly deadheart formation in trial was 45.8 % DH with a range of 25.7 — 68.4 % DH
across the entries. The entry SPV 2897 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 Hisar, Indore,
Ludhiana, Rahuri and Udaipur. Shoot fly oviposition was highest at Indore (7.4 egg/5Plants) followed by Rahuri
(5.4 eggs/5plants), Hisar (5.2 eggs/5plants), Ludhiana (2.8 eggs/5plants) and Udaipur (2.2 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 Akola, Hisar, Indore, Rahurii, Palem,
Surat, Ludhiana and Udaipur. The borer infestation highest at Hisar (28.2 %DH) followed by Indore (26.2 %
DH), Surat (24.7 % DH), Rahuri (20.0 %DH), Palem (19.4 %DH), Akola (5.8% DH), Ludhiana (5.2 % DH). The
data from Akola Ludhiana, Rahuri and Udaipur was not considered due to high CV %. At Hisar none of the
entries; SPV 2897, SPV 2714, SPV 2896, SPV 2898 ; SPV 2898 at Palem; none at Surat were on par with IS
2205(RC).

Across the locations the trial mean was 24.6 % while range across the entries was 10.8 — 38.8 % DH. None of
the test entries were on par with the resistant check IS 2205 (Table 9.2).

The data on injury rating (1-9) was recorded at four locations viz., Akola, Hisar, Indore, Surat, Palem, Ludhiana
and Udaipur. The mean leaf injury due to borer was maximum at Surat (4.9) followed by Hisar (3.9), Udaipur
(2.8), Akola (1.9), Palem (1.7) and Ludhiana (1.3). Across the locations the mean damage rating within entries
ranged from 2.0 — 3.4, the mean injury rating was 3.0 score. The entries SPV 2898, SPV 2897, SPV 2896 were
on par with the resistant check (IS 2205) for leaf injury rating (Table 9.2). .

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 (1.5). 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 whorl damage was recorded. Moderate levels of
infestation was recorded at Akola andt Palem .At Palem whorl damage among test entries ranged from 15.4 -
31.6 %. The test entries SPV 2898 recorded low damage (Table 9.2).

Morphological traits:

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

Seedling glossiness: The data was recorded at Akola, Hisar, Palem, and Udaipur (Table 9.5). Across the
locations the mean score ranged from 2.2 — 3.8 with average score of 3.1. Entries IS 18551 and IS 2205
recorded lowest scores) while the entry Swarna recorded highest score (3.8) indicating susceptibility to shoot fly.
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Seedling vigour: The data was recorded at Akola, Hisar, Palem, Surat, Rahuri and Udaipur (Table 9.5). Across
the locations the mean score ranged from 2.7 — 3.6 with average score of 3.2. Entries IS 18551 and IS 2205
recorded lowest scores while the entry Swarna recorded highest score (3.6) indicating susceptibility to shoot fly.

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 75.9 to 82.0 days. The entry CSH 25 (commercial check) was earliest to flower (75.9 days
(Table 9.3).

Plant population per plot (1.8 m2): The data on plant population per plot (2 rows of 2 m) was recorded at Akola,
Hisar, Indore, Ludhiana, Rahuri, Palem, Surat and Udaipur. Across the locations, the data on plant stand was
significant and ranged from 20.4 — 29.9 plants plot -1with an average of 25.6 plants plot - (Table 9.4) indicating
optimum plant stand.

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

Total entries : 16
Experimental hybrids 101
Experimental varieties .07
Commercial checks : 04 (CSV 35F, CSH 40F, CSV43BMR, CSV 21F)

Resistant checks :03
Susceptible check 01
Locations : 06

IS 18551, IS 2312, IS 2205)
DJ 6514, Swarna)
Akola, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur)

—_— e~~~ —~

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at eight
locations viz; Akola, Hisar, Indore, Ludhiana, Palem, Rahuri, Surat and Udaipur. The mean shoot fly infestation
was highest at Rahuri (69.3 %DH) followed by Indore (66.7 % DH), Akola (58.6 % DH), Palem (55.3 % DH),
Ludhiana (35.1 % DH), ), Udaipur (33.4 % DH). Surat (26.8 % DH), Hisar (24.2 % DH). The data at Ludhiana
was not considered due to high CV %. None of the test entries at Akola and Palem; SPV 2913, SPV 2909, SPV
2913, SPV 2910, SPV 2912, SPV 2911 at Hisar; SPV 2715, SPV 2716, SPV 2911, SPV 2909 , SPV 2913 at
Indore; SPV 2715 at Rahuri; SPV 2909, SPV 2912, SPV 2716, SPV 2910, SPH 1991, 2911 at Surat ; SPV
2909, SPV 2912, SPV 2716, SPV 2910, SPV 2715, SPV 2716, SPH 1991, SPV 2911 at Udaipur were the test
entries which recorded damage on par with IS 18551 (RC) (Table 10.1).

Across the locations, the mean shoot fly deadheart formation in trial was 47.7 % DH with a range of 20.8 — 57.0
% DH across the entries. None of the test entries were comparable statistically with the resistant check IS 18551
(Table 10.1).

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Indore,
Ludhiana, Rahuri and Udaipur. Shoot fly oviposition was highest at Indore (7.6 egg/ 5 plants) followed by Rahuri
(5.3 eggs/5 plants), Hisar (4.5 eggs/Splants), Ludhiana (3.2 eggs/5 plants) and least at Udaipur (2.2eggs/5
plants).  The test entries SPV 2911, SPV 2910, SPV 2913, SPV 2716 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 Akola, Hisar, Indore, Rahuri, Palem,
Surat, Ludhiana and Udaipur. The borer infestation highest at Hisar (30.6 % DH) followed by Indore (24.2 %
DH), Surat (22.1 % DH), Hisar (13.7 % DH), Palem (18.7% DH), Rahuri (6.3% DH). The data from Akola,
Indore, Ludhiana and Udaipur was not considered due to high CV %. At Hisar none of the entries; SPV 2909,
SPV 2716, SPV 2912 at Palem; SPH1991, SPV2715, SPV2716, SPV2909 , SPV2910 , SPV2911 , SPV2912 ,
SPV2913 at Rahuri; ; SPV 2911, , SPV 2716, SPH 1991, SPV 2910, SPV 2909 at Surat were on par with IS
2205(RC).
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Across the locations the trial mean was 27.6 % while range across the varieties was 9.4 — 32.2 % DH. None of
the test entries were 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, Hisar, Surat, Palem, and Udaipur. The
mean leaf injury due to borer was maximum at Surat (4.8) followed by Hisar (3.9), Udaipur (2.8), Palem (1.6),
Akola (2.0). Across the locations the mean damage rating within entries ranged from 2.1 — 3.4 and the mean
injury rating was 2.9. The entries SPV 2910, SPV 2913, SPV 2909, SPV 2912 were on par to resistant check (IS
2205) for leaf injury rating statistically (Table 10.2).

Shoot bug (Peregrinus maidis): The damage due to shoot bug was observed at Surat. The damage ranged
from 1.3 - 4.3 on 1 — 9 scale indicating low mean infestation (2.7). The entries, IS 18551 and IS 2205 recorded
higher damage (Table 10.3).

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 whorl damage was recorded. Moderate level of infestation
was recorded at Palem, The infestation ranged from 9.5 — 31.6 %. The test entries SPV 2912 (9.5 %) recorded
low damage (Table 10.2).

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, Hisar, Palem and Udaipur (Table 10.4). Across the
locations the mean score ranged from 221 — 4.0 with average score of 3.1. The entry SPV 2715 was on par with
IS 18551 (RC).

Seedling vigour: The data was recorded at Akola, Hisar, Palem, Surat, and Udaipur (Table 10.4). Across the
locations the mean score ranged from 2.7 — 3.7 with average score of 3.2. Entries IS 18551 and IS 2205
recorded lowest scores while the entry Swarna recorded highest score (3.7) indicating susceptibility to shoot fly.

Days to 50 % flowering: Days to 50% flowering were recorded at three centers. Overall, the trial mean was 79.3
days with a range of 77.0 to 82.0days. 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,
Hisar, Indore, Ludhiana, Rahuri, Palem, Surat and Udaipur. Across the locations, the data on plant stand ranged
from 22.5 - 29.9 plants plot -1 with an average of 26.4 plants plot 1 (Table 10.3) indicating optimum plant stand

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

Total entries : 60

Test entries : 56

Resistant checks 03 (IS 18551, IS 2312, IS 2205)

Susceptible check : 01 (Swarna)

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

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at six
locations viz; Dharwad, Parbhani, Palem, Akola, Hisar, Palem, Parbhani, Rahuri, Udaipur. The mean shoot fly
infestation was highest at Rahuri (65.3 %DH) followed by Palem (60.5 %DH), Akola (45.8 % DH), Parbhani (43.8
% DH), Surat (33.5% DH), Udaipur (32.1 % DH) and Hisar (24.8 %DH), Dharwad (23.4 %DH).

At Akola, SFM-152, SFM-446, [IMR20020, ICSV 730, SFM-197, ICSV 93046, M39-161, RNTN3-268, SFM-175,
RNTT4-16, RNTT4-12, RNTN3-228, M39-24, M39-162, SFM-442, ICSV 25026, [IMR20014, RET22-64, M37-
332, 1IMR20048, M39-156, RET22-87, IIMR20030, RNTN3-33, RNTT4-23, ICSV 25039; RNTN3-268, RNTN3-
228, 1IMR20048, RNTN3-444, 1IMR20030, M37-142, SFM-175, 1IMR20020, ICSV 25026, RET1-400, RET1-592,
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[IMR20012, ICSV 730, SFM-446, IIMR20013, RNTT4-16, RNTT4-12, ICSV 25019, RNTN3-33, [IMR20043,
RET22-87 at Hisar;

M39-156, SFM-442, IIMR20048,RET22-64, RNTT4-12, SFM-197, M39-20, RNTT4-16, C 43, M39-161,M39-24,
SFM-251, RET22-87, RNTN3-444, ICSV 25026, SFM-175,RNTT4-23, 1IMR20012, M39-162,RET1-592, ICSV
25039, 1IMR20014, RNTN3-33, IMR20030, SFM-152, ICSV 93046, RNTN3-228, [IMR20045, [IMR 20011,
IIMR20020, 1IMR20050, RET1-127, M37-146, ICSV 730, ICSV 705, SFM-273, RET1-99, M37-142, SFM-238,
ICSV 25019, SFM-446 at Rahuri; RNTN3-462, RNTT4-12, [IMR20048, SFM-175, ICSV 93046,RNTN3-228,
ICSV 25026, RET1-127, ICSV 705, SFM-152, RNTN3-268, RNTN3-33, [IMR20020, 1IMR20014, RET1-400,
RET1-99, RET22-87, SFN 21-1, ICSV 730, RNTN3-444, RET22-64,RNTT4-16, ICSV 25022, RET1-592, SFM-
446, IIMR 20011, 1IMR20030,M39-24, 1IMR20012, SFM-442, M39-122, IIMR20050,M39-162, [IMR20043, M37-
332, RNTT4-23, C 43, ICSV 25019, IIMR20013,M39-139, SFM-273, ICSB 428 at Udaipur ; M39-139, SFM-197,
SFM- 442, ICSV 25026, ICSV 730, ICSV 93046, SFN 21-1 at Palem; RNTN3-268, RNTN3-33 at Parbhani were
the test entries which recorded damage on par with IS 18551(RC) (Table 11.1).The data from Dharwad and
Surat were not considered due to poor plant stand.

Across the locations, the mean shoot fly deadheart formation in trial was 45.1 % DH with a range of 23.6 — 69.2
% DH across the entries. The test entries RNTN3-268, RNTN3-33, 1IMR20048, RET22-87, SFM-197, ICSV
93046, RNTT4-12, RNTN3-228, ICSV 730, RNTT4-16, ICSV 25026, M39-156, IIMR20020, SFM-175, RNTN3-
444, SFM-152, SFM-446, SFM-442, RET22-64, [IMR20014, RNTT4-23 were statistically on par with the resistant
check IS 18551 (RC) (Table 11.1). Data from Dharwad and Surat were not considered due to poor plant stand.

Oviposition preference: The data on eggs per five plants (no) laid by shoot fly was recorded at Hisar, Palem,
Parbhani, Rahuri andUdaipur. Shoot fly oviposition was highest at Rahuri (6.2 egg/ 5Plants) followed by Palem
(5.5 eggs/5plants), Hisar (5.1 eggs/5 plants), Parbhani (2.8 eggs/5 plants) andlowes at Udaipur (2.7 eggs/5
plants. The test entries RNTN3-268, RNTN3-228, RNTT4-12, RNTT4-23, RET22-87, RNTN3-444 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 Akola, Hisar, Palem, Udaipur, Rahuri,
Parbhani, Dharwad and Surat. The borer infestation highest at Dharwad (35.9 %DH) followed by Surat (28.2 %
DH), Palem (22.6% DH), Hisar (14.8 %DH), Paarbhani (9.2% DH), Udaipur (7.7 %DH), Rahuri (6.9 %DH), Akola
(6.3 %DH). The data from Dharwad and Surat were not considered due to poor plant stand while data from
Rahuri and Parbhani recorded high CV (%).

At Akola the entries RNTT4-12, IIMR 20011, IIMR20048, SFM-238, RET1-127, SFM-152, M37-332, RNTN3-
228, RET22-87, SFM-442, RNTN3-268, ICSV 730, SFM-446, RNTT4-23, RNTN3-33, RNTN3-462, M37-142,
[IMR20012, M39-162, SFM-302, ICSV 93046, SFM-197, 1IMR20030, ICSV 25022, SFM-175, RET22-64, M39-
24, 1IMR20013, 1IMR20050, RNTT4-16, RNTN3-444, SFM-273, RET1-592, SFM-251, [IMR20020; RNTN3-268,
M39-24, SFM-251, RET22-64, RET1-592, M39-156, SFM-273, SFM-197, RNTT4-16, M39-162, RET1-400,
RET22-87,1IMR20048, IIMR20020, M37-146, SFM-152, ICSV 93046, SFN 21-1, ICSV 25026, C 43, RNTN3-228,
ICSV 25019, M39-122, ICSB 428, RNTN3-462, ICSV 730, IIMR20050, M39-139, ICSV 705, IIMR20014, SFM-
532, M37-332, SFM-446, ICSV 25022, SFM-125, IIMR20013, RNTN3-444, RET1-127, IIMR20030 at Hisar;
RET22-64, RNTT4-16, ICSV 25039, ICSV 705, SFM-446, ICSV 25022, C 43, 1IMR20030, RNTT4-12, ICSV
25019, ICSV 730, RET1-127, IIMR20048, M39-162 at Palem; ICSV 25026, IMR20048, M37-332, SFN 21-1,
[IMR20012, SFM-175, RNTT4-12, SFM-152, 1IMR20043, ICSV 730, SFM-302, ICSV 93046, RET22-64, M39-
162, 1IMR20014, ICSV 25019, 1IMR20020, RNTN3-228, RNTN3-462, 1IMR20045, M39-24, IIMR 20011, SFM-
125, RET1-127, RNTT4-16, [IMR20030, RNTT4-23, M37-142 at Udaipur were on par with IS 2205(RC).

Across the locations the trial mean was 12.8 % while range across the varieties was 7.4 — 21.1% DH. The test
entries RNTN3-268, RNTN3-33, [IMR20048, RET22-87, SFM-197, ICSV 93046, RNTT4-12, RNTN3-228, ICSV
730, RNTT4-16, ICSV 25026, M39-156, IIMR20020, SFM-175, RNTN3-444, SFM-152, SFM-446, SFM-442,
RET22-64, IMR20014, RNTT4-23 were on par with the resistant check IS 2205 (Table 11.2).
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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 1.8 — 3.9 with average score of 2.8.
Entries, RNTN3-268, SFM 442, RNTT4-16, RET22-87, RNTN3-228 recorded lowest scores (< 2.0) while the
entry Swarna recorded highest score (3.9) indicating susceptibility to shoot fly (Table 11.3).

Seedling vigour: Across the locations the mean score ranged from 2.4 — 3.7 with average score of 2.9. Entries
RET22-87, IIMR20050 recorded lowest scores (2.4, 2.3) indicating tolerance while the entry Swarna recorded
highest score (3.7) indicating susceptibility to shoot fly (Table 11.3).

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 17.3 -28.5 plants plot -1 with an
average of 19.2 plants plot 1 (Table 11.2) indicating optimum plant stand

Trial 12. Germplasm, Kharif, 2021

Total entries 134

Germpasm lines 30

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 01 (Swarna)

Locations : 02 (Palem, Parbhani)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Dharwad, Ludhiana, Palem. The mean shoot fly infestation was highest at Palem (60.3 % DH)
followed by Dharwad (38.6 % DH) and Ludhiana (36.7 % DH). The entry POP 52 at Dharwad; GGUB 44,
GGUB 37, E 203 at Ludhiana; POP 52 at Palemi were on par with IS 18551 (RC) (Table 12.1)

Across the locations, the mean shoot fly deadheart formation in trial was 61.5 % DH with a range of 20.1 — 67.8
% DH across the entries. The entries, POP-52, GGUB-44, E-203, EC-13, SEB-12022, ELG-13, ELG-2, GGUB-
50, GGUB-68 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 Dharwad and Ludhiana. The mean stem
borer infestation was highest at Dharwad (55.1 %DH) followed by lem (18.8 % DH). At Dharwad, the entry,
POP 52, GGUB- 37, EG-40 and E-223 at recorded damage on par with the resistant check IS 2205 (Table 12.1.)

Across the locations the trial mean was 47.5 % DH while range across the varieties was 8.7 — 82.2 % DH. The
entries POP 52 and GGUB-37 were on par with the resistant check IS 2205 (Table 12.1).

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 1.3 — 3.5 with average score of 2.7.
Entries IS 18551 and IS 2205 recorded lowest scores) while the entry Swarna recorded highest score 3.5)
indicating susceptibility to shoot fly. The entries POP 52 recorded low glossiness score (2.0) indicating tolerance
to shoot pests. (Table 12.2).
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Seedling vigour: Across the locations the mean score ranged from 1.0 — 4.5 with average score of 2.7. Entry,
POP 52 recorded lowest scores (1.8)indicating tolerance while the entry Swarna, recorded highest score (3.8)
indicating susceptibility to shoot fly (Table 12.2).

Trial 13. Kharif Landraces (KLR) Kharif, 2021

Total entries 1124

Germpasm lines . 120

Resistant checks 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 01 (Swarna)

Locations 02 (Palem, Parbhani)

Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Dharwad, Parbhani and Ludhiana. The mean shoot fly infestation was highest at Parbhani (71.0 %
DH) followed by Dharwad (53.4 % DH) and Ludhiana (43.1 % DH). The entries 1C0309946, 1C0597643,
IC0337075, 1C0259844 at Dharwad; None of the entries at Parbhani; 1C0338906, 1C0597643, 1C0373208,
IC0597613, 1C0339004, 1C0597606, 1C0401597, 1C0597642, 1C0320661, 1C0401605, 1C0333349, 1C0599489,
1C0426922, 1C0332080, 1C0597610, 1C0333285, 1C0329919, 1C0353813, 1C04016031C0338910, 1C0552364,
IC0338915, 1C0338911, , 1C0259865, 1C0339012, 1C0337075, 1C0373227, 1C0331155,1C0417763, 1C0320702,
1C0417591, 1C0418038, 1C0597617, 1C0332254 at Ludhiana were on par with IS 18551 (RC) (Table 13.1)

Across the locations, the mean shoot fly deadheart formation in trial was 55.8 % DH with a range of 16.6 — 92.0
% DH across the entries. The entries, KLR54, KLR111, KLR116, KLR7, KLR119, KLR96 were statistically on par
with the resistant check IS 18551 (RC) (Table 13.1).

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 Dharwad, Parbhani and Ludhiana. The
mean stem borer infestation was highest at Dharwad (55.4 % DH) followed by Parbhani (13.5 % DH) and
Ludhiana (7.0 % DH). At Dharwad, the entries, KLR7, KLR116, KLR48, KLR3, KLR100, KLR79, KLR77,
KLR16, KLR75, KLR56, KLR11, KLR55; KLR1, KLR25, KLR50, KLR70 at Parbhani and KLR27, KLR47,
KLR25, KLR34, KLR119, KLR61, KLR48, KLR106, KLR33, KLR39, KLR20, KLR26, KLR32, KLR11, KLR10,
KLR55, KLR69, KLR66, KLR12, KLR105, KLR118, KLR120, KLR35, KLR18, KLR54, KLR36, KLR3, KLR 81
LKLR1, KLR13, KLR57, KLR60, KLR51, KLR104, KLR16, KLR96. KLR74 at Ludhiana recorded damage on par
with the resistant check IS 2205 (Table 12.1.)

Across the locations the trial mean was 23.3 % DH while range across the varieties was 4.4 — 70.5 % DH. The
entries KLR119, KLR106, KLR20, KLR118, KLR54, KLR57, KLR96, KLR63, KLR85, KLR87, KLR45, KLR101,
KLR70, KLR4, KLR67, KLR43, KLR94, KLR46, KLR111, KLR58, KLR52, KLR22, KLR76, KLR91, KLR6, KLR40,
KLR117, KLR97, KLR53 were on par with the resistant check IS 2205 (Table 13.1).

Trial 14. Wide hybridization derivatives (WDH), Kharif, 2021

Total entries - 48

Germpasm lines 40

Checks : 03

Resistant checks : 03 (IS 18551, IS 2312, IS 2205)
Susceptible check : 02 (Swarna)

Locations : 04 (Palem, Parbhani)
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Shoot fly (Atherigona soccata, Rond): Deadhearts caused due to shoot fly was recorded at peak stage at four
locations viz; Palem, Parbhani.. The mean shoot fly infestation was highest at Palem (69.1 %DH) followed by
Parbhani (53.9 % DH).The entry ISC615P1-6 at Palem and ISC320-3, 1SC202-2-4-1, ISC812-2, ISC320-1,
ISC812-3, 126B, CSV 15, at Parbhani were on par with IS 18551 (RC) (Table 14.1)

Across the locations, the mean shoot fly deadheart formation in trial was 61.5 % DH with a range of 17.1 — 81.2
% DH across the entries. None of the test entries were statistically on par with the resistant check IS 18551 (RC)
(Table 14.1).

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 (33.7 %DH) followed by Parbhani (11.0 % DH).

At Palem the entries ISC812P38-3, ISC812-2, ISC320-3, ISC812-3, ISC812-1-1-2-3, 126B check, ISC446P1-4,
ISC320-2; 1SC615P30-6-2, CSV 15, ISC812 ISCF14, ISC604P1-1-1, ISC408P1-4, ISC615P1-5, ISC615P1-4,
ISC446P1-4, 1SC812-4, 1SC403-P2-1-2, 126B check, 1ISC304-3, 1SC812-1-1-2-3, ISC304-2, ISC442P1-2-12,
ISC320-5, ISC809ISCF8, ISC812-1, ISC615P1-4 Sel, ISC304-4, ISC812-3, 1ISC442P1-2-11, 1ISC304-1, 1ISC320-
2, ISC605P1-, , 1ISC320-1, ISC320-4, AKMS 14 B, ISC603P1-1, 27B check, ISC320-3 at Parbhani recorded
damage on par with the resistant check IS 2205 (Table 14.)

Across the locations the trial mean was 22.5 % DH % while range across the varieties was 12.1 - 35.1 % DH.
The entries CSV 15, 126B check, ISC812-1-1-2-3, 1ISC446P1-4, 1ISC812-3, 1SC304-2, ISC812-4, 1SC320-3,
ISC320-2, ISC615P1-4, ISC320-1, ISC604P1-1-1, ISC812-2, ISC304-3, ISC442P1-2-11, ISC812P38-3, ISC304-
1, ISC451P1-3-1, ISC304-4, 1ISC320-4, ISC809ISCF10, ISC812 ISCF14, ISC408P1-4, ISC615P1-4 Sel, ISC320-
5, 27B check, 1ISC202-2-4-1, ISC615P1-6, ISC812-1, ISC603P1-2, ISC605P1-2 were on par with the resistant
check IS 2205 (Table 14.1).

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 1.3 — 3.5 with average score of 2.6.
Entries IS 18551 and IS 2205 recorded lowest scores) while the entry Swarna recorded highest score 3.5)
indicating susceptibility to shoot fly. The entries ISC 320-1, ISC 304- AND 126 B recorded low glossiness values
52, EC 13 and E 73 recorded low scores indicating tolerance to shoot pests. (Table 14.2).

Seedling vigour: Across the locations the mean score ranged from 1.8 — 3.9 with average score of 2.6. 126B,
ISC 304-1, 1ISC812-2, recorded lowest scores indicating tolerance while the entry Swarna, recorded highest
score (3.5) indicating susceptibility to shoot fly (Table 14.2).

lIl. Evaluation of new molecules

Trial 15. Evaluation of new molecules against Spotted stem borer, Kharif 2021 (lind year)

In 50™ AGM it was decided to evaluate newer insecticides for stem borer management at hot spot. Therefore, a
multi-location trial was formulated at five locations for second year

The experimental details are as follows:

Variety used:  CSV 15

Replications: 03

Plot size: 5.4 m2

Locations: 05 (Akola, Hisar, Surat, Udaipur, Ludhiana)
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The crop was grown with standard package of practice to evaluate the efficacy of insecticides. The treatments
were

Trt No | Treatment details Dose ai/ha

T1 Emamectin benzoate 5 % SG 0.4 gm/L

T2 Spinetoram 11.7% wiw SC 0.5 ml/L

Ts Chlorantraniliprole 18.5% SC 0.3 ml/L

Ta Flubendamide 20 WDG 0.6 gm/L

Ts Fipronil 0.3 GR (Basal + whorl application at 21 DAE) 15 kg/ha.- basal + 6 kg- whorl appl.
Te Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE) 10 kg/ha- basal+4kg/ha- whorl appl.
T7 untreated CoNLrOI Water spray

Stem borer: The data on Leaf injury, deadhearts and stem tunneling due to stem borer (Chilo partellus), were
recorded. The treatments comprising insecticide sprays (T, T2, T3, T4) were imposed on 7 and 21 DAE while
the treatmentsTs and Te comprising granules were applied as basal and at 21 DAE inwhorls as indicated in
above table.

Stem borer leaf injury rating (1-9): The stem borer injury caused on foliage was recorded at 35 DAE on 1-9
scale. There were no significant differences between the insecticide treatments but they were superior to the
untreated control which recorded higher mean damage ratings of 3.6 cross the locations.

Deadhearts (%) due to stem borer: The data on deadhearts (%) recorded at 45 DAE, indicated that the
treatment T6 (Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE) was significantly superior over
untreated control and it was in par with T3 (Chlorantraniliprole 18.5% SC ), Ts (Fipronil 0.3 GR (Basal + whorl
application at 21 DAE). The least stem borer deadhearts was recorded in T¢ followed by T3 and Ts (Table 16.1).
There was 63.3, 62.8 and 55.52 % reduction in stem borer deadhearts in T, Ts and Ts, respectively over the
untreated control (Fig 1)

Fig. 1. Efficacy of granular insecticides for management of stem borer (Kharif, 2021
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Stem tunneling (%) due to stem borer: The data on stem tunneling (%) indicates that all the insecticide
treatments were on par with each other but significantly superior to the untreated control (Table 15.1).

DH reduction over control

Grain yield (g)/5pts: The data on grain yield (g/5plants) indicated that the treatment with insecticide had
influence on the grain yield in all the treatments and were superior than the control. The highest grain yield was
recorded in Te (Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE) which was statistically on par with
T5 (Fipronil 0.3 GR (Basal + whorl application at 21 DAE) (Table 16.1).

Overall based on reduction in damage caused by stem borer in terms of deadhearts, Stem tunneling and
increased yield the treatment T ( Chlorantraniliprole 0.4G (Basal + whorl application at 21 DAE); followed by
T5 ((Fipronil 0.3 GR (Basal + whorl application at 21 DAE) were the best.

IV. Shoot fly species complex of sorghum
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Trial 16. Monitoring of Shoot fly species complex of sorghum across locations (Kharif 2021)

A. soccata populations from 5 different locations analysed for differences in morphometry - size variations
directly related to species fitness, which lead to speciation in future
a) Linear discriminant analysis (fig. 1) showed that

) Dharwad population had more similarity with Vijayapur and less similarity with populations
from other locations
) Parbhani population shared more morphometric similarity with Akola and Rahuri populations;
it had similarities with other two populations also
iii) Influence of geographic distance between the locations is visible from the analysis results
iv)
Fig.1 Linear discriminant function plot for A.soccata morphometry
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PCA with linear projections for morphometric characters (figs. 2, 3) showed that

i) Head and wing sizes were highly correlated and had high influence on three Maharastra
populations. Size of notum influenced the Parbhani population variation (fig. 2)
ii) Dharwad and Vijayapur populations remained with no influence of morphometric characters
tested (fig. 2).
iif) Size of notum had 40%, wing and head sizes had 30% each contribution to the variability
among five populations (fig. 3).

Fig.2 Morphometric variations of A.soccata across locations
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Fig.3 Morphometric variations of A.soccata across locations
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The analyses of morphometric variability showed that

i) There is a population interaction among three locations of Maharastra 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 neighbourhood locations.

i) Similarly, Dharwad and Vijayapur populations share more morphometric similarity could be
sharing the populations among them.

i) The study signifies that there could be differences in host plant genotypic reactions to the
A.soccata screening among these two groups of locations.

V. Avoidable loss due to major pests in sorghum

Trial 17. Estimation of avoidable loss due to major pests in sorghum (Shoot fly and Stem borer, Kharif
2021)

Avoidable yield losses in grain sorghum due to Shoot fly (Kharif, 2021): The estimation of avoidable loss
experiment was taken up at Akola, Palem, Parbhani, 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 stem borer. The data from Udaipur lacked grain yield parameter so it was not considered.
Avoidable yield loss (%) was done as per formula

Avoidable yield loss (%) = Yield in protected crop - Yield in unprotected crop / Yield in protected crop
Pooled analysis was performed and data is presented in Table 16.1

Akola: In CSV 27 grown under unprotected condition, 36.2 % , Shoot fly deadhearts (SF DH) was recorded as
against 20.7 % SF DH under protection, with a yield of 408.8 gm/plot in unprotected crop as against 689.7
gm/plot in protected condition, respectively. Thus, 40.7 % yield loss was avoidable. In Swarna variety grown
under unprotected condition, 91.6 % SF DH was recorded as against 8.1% SF DH under protection, with a yield
of 138.7gm/plot in unprotected crop as against 490.3 gm/plot in protected condition, respectively. Thus, 71.6 %
yield loss was avoidable.

Palem: In CSV 27 grown under unprotected condition, 49.3 % SF DH was recorded as against 34.2 % SF DH
under protection, with a yield of 183.9 gm/plot in unprotected crop as against 305.6 gm/plot in protected
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condition, respectively. Thus, 39.8 % of yield loss was avoidable. In Swarna grown under unprotected condition,
70.5 % SF DH was recorded as against 50.5 % SF DH under protection, with a yield of 141.6 gm/plot in
unprotected crop as against 297.1 gm/plot in protected condition, respectively. Thus, 52.3 % of yield loss was
avoidable.

Parbhani: In CSV 27 grown under unprotected condition, 22.8 % SF DH was recorded as against 31.0 % SF
DH under protection, with a yield of 626.9 gm/plot in unprotected crop as against 748.3 gm/plot in protected
condition, respectively. Thus, 16.2 % of yield loss was avoidable. In Swarna grown under unprotected condition,
43.2 % SF DH was recorded as against 40.4 % SF DH under protection, with a yield of 441.2 gm/plot in
unprotected crop as against 680.9 gm/plot in protected condition, respectively. Thus, 35.2 % of yield loss could
be avoided. The avoidable yield loss due to shoot fly across the locations was 30.04 % in CSV 27 while it was
50.8 % in Swarna variety (Fig. 2). There were clear cut genotypic difference between the cultivars indicating that
improved cultivars are moderately tolerant.

Fig 2. Avoidable grain yield loss due to shoot fly (Kharif, 2021)
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Avoidable yield losses in grain sorghum due to stem borer, (Kharif, 2021): The estimation of avoidable
loss experiment 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.

Pooled analysis was performed and data is presented in Table 16.2

Akola: In CSV 27 grown under unprotected condition, 36.2 % , Shoot fly deadhearts (SF DH) was recorded as
against 20.7 % SF DH under protection, with a yield of 408.8 gm/plot in unprotected crop as against 689.7
gm/plot in protected condition, respectively. Thus, 40.7 % yield loss was avoidable.

In Swarna variety grown under unprotected condition, 91.6 % SF DH was recorded as against 8.1% SF DH
under protection, with a yield of 138.7gm/plot in unprotected crop as against 490.3 gm/plot in protected condition,
respectively. Thus, 71.6 % yield loss was avoidable.

The avoidable yield loss due to stem borer across the locations was 30.04 % in CSV 27 while it was 50.8 % in
Swarna variety (Fig. 3). There were clear cut genotypic difference between the cultivars indicating that improved
cultivars are moderately tolerant.

Akola: In CSV 27 grown under unprotected condition, 28.04 % , stem borer deadhearts (SB DH) was recorded
as against 21.04 % SB DH under protection, with a yield of 1090.83 gm/plot in unprotected crop as against
13.09.3 gm/plot in protected condition, respectively. Thus, 16.68 % yield loss was avoidable.
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In Swarna variety grown under unprotected condition, 40.7 % SB DH was recorded as against 29.7% SB DH
under protection, with a yield of 784.3 gm/plot in unprotected crop as against 1090.8 gm/plot in protected
condition, respectively. Thus, 5.3 % yield loss was avoidable.

The avoidable yield loss due to stem borer across the locations was 16.6 % in CSV 27 while it was 5.3 % in
Swarna variety (Fig. 3). There were clear cut genotypic difference between the cultivars indicating that improved
cultivars are moderately tolerant.

Fig 3. Avoidable grain yield loss due to shoot fly (Kharif, 2021)
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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 and protected condition. The trial was protected against stem
borer. Pooled analysis was performed and data is presented in Table 16.2.

Hisar: In CSV 21F, grown under unprotected condition, 24.8 % shoot fly deadhearts (SF DH), 19.0% Stem
borer deadhearts (SB DH%) was recorded as against 9.3 % SF DH, 6.3 % SB DH under protection, with a green
fodder yield (GFY) of 6.23 kg/plot in unprotected crop as against 7.63 kg/plot in protected condition, respectively.
Thus, 18.3 % green fodder yield (GFY) loss was avoidable.

In CSV 38F, grown under unprotected condition, 24.7 % SF DH), 20.3 % SB DH was recorded as against 8.2 %
SF DH, 5.2 % SB DH% under protection, with a green fodder yield (GFY) of 4.75 kg/plot in unprotected crop as
against 6.55 kg/plot in protected condition, respectively. Thus, 27.4 % green fodder yield (GFY) loss was
avoidable.

Ludhiana: In CSV 21F, grown under unprotected condition, 33.2 % shoot fly deadhearts (SF DH), 7.7 % Stem
borer deadhearts (SB DH) was recorded as against 17.2 % SF DH, 4.5 % SB DH under protection, with a green
fodder yield (GFY) of 4.59 kg/plot in unprotected crop as against 6.73 kg/plot in protected condition, respectively.
Thus, 31.9 % green fodder yield (GFY) loss was avoidable.

In CSV 38F, grown under unprotected condition, 34.3 % SF DH, 6.4 % SB DH was recorded as against 18.9 %
SFDH, 3.5 % SB DH under protection, with a green fodder yield (GFY) of 5.98 kg/plot in unprotected crop as
against 9.77 kg/plot in protected condition, respectively. Thus, 38.8 % green fodder yield (GFY) loss was
avoidable.

The avoidable yield loss due to shoot fly, stem borer across the locations was 24.6 % in CSV 21F while it was
34.2 % in CSV 38F variety (Fig. 4). Thus, in fodder sorghum 29.4 % vyield loss of Green fodder was observed
across cultivars.
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Fig. 4. Avoidable green fodder yield loss due to shoot fly & stem borer in fodder Sorghum, (Kharif, 2021)
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The avoidable yield loss due to shoot fly across Akola, Parbhani, Palem was 30.04 % in CSV27, while the
avoidable yield loss due to stem borer at Surat was 16.6 % in CSV 27.

In fodder sorghum the avoidable yield loss due to Shoot fly and borer across Hisar and Ludhiana was was 24.6
% in CSV 21F while it was 34.2 % in CSV 38F variety Thus, in fodder sorghum 29.4 % yield loss of Green fodder
was observed across cultivars.
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