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Executive summary

Towards improvement of grain sorghum, both basic and applied research aspects were undertaken at ICAR-IIMR and All
India Coordinated Sorghum Improvement Project (AICSIP) centers during 2022. Multi-location yield trials with the newly
developed varieties and hybrids from the centers of AICRP-Sorghum and private companies were carried out as part of
applied research. Basic and strategic research focused on development of new MS and R lines, breeding for earliness,
breeding for colored sorghums, drought tolerance, resistance against key insects and diseases etc. Initiatives on trait
specific breeding programs involving various centers were also taken up. The F4s developed towards trait specific breeding
programs were evaluated across locations for the target traits during 2022.

Multi-location AICSIP trials

Advanced Varietal and Hybrid Trial

In this trial 3 hybrids and 5 varieties along with 4 hybrid and 6 varietal checks and one local check were evaluated
across 7, and 8 locations in Zone |, Zone Il and Zone llI, respectively. Of the genotypes tested, one hybrid (SPH
1943) and three varieties (SPV 2773, SPV 2776, SPV 2781) were in the second year of advanced testing and two
hybrids and two varieties were in the first year of advanced testing.

Zonel

In Zone | the early hybrid, SPH 1943 (4411 kg/ha) performed better for grain yield over the best early maturity
check, CSH 30 (3957 kg/ha). Among varieties, SPV 2773 (4226 kg/ha) and SPV 2776 (4062 kg/ha) were
promising over the check, CSV 37 (3863 kg/ha).

Zone ll

None of the hybrids or varieties could perform better than the best checks in this zone. However, the variety, SPV
2781 (3248 kg/ha grain yield and 125 g/ha of fodder yield) was found promising over the dual-purpose variety
check, CSV 27 (3104 kg/ha of grain and 120 g/ha of fodder yields)

Zone lll

The early hybrid, SPH 1943 (2905 kg/ha) performed better for both grain and fodder yields over the best early
maturity check, CSH 30 (2450 kg/ha). The varieties, SPV 2773 (2210 kg/ha) and SPV 2871 (2225 kg/ha)
performed better with >5% grain and fodder yield advantage over the dual-purpose check, CSV 27 (1751 kg/ha).

All India

At national level, the variety, SPV 2871 (3189 kg/ha) could out yield the dual-purpose check, CSV 27 (2838 kg/ha)
for grain and fodder yields with 12% and 7% yield advantage. The early hybrid SPH 1943 (3424 kg/ha) recorded
9% higher grain yield over the early hybrid check, CSH 30 (3152 kg/ha).

The hybrid, SPH 1943 and the varieties, SPV 2773, SPV 2776, SPV 2781have completed three years of testing in
AICRP on sorghum trials. The compiled data over three years (Table 1E) indicates that these entries performed
well in different zones.

Initial Hybrid Trial

In this trial 8 test hybrids along with five checks were evaluated in RCBD for grain yield, fodder yield and other
agronomic traits across 15 locations, five in Zone |, five in Zone Il and five in Zone Ill, respectively.

Zonel

None of the hybrids were better than CSH 16 (5784 kg/ha) for grain yield in this zone, however for fodder yield,
SPH 2021 (146 g/ha) recorded significant superiority over the check, CSH 16 (122 g/ha). The early hybrid SPH
2027 (5733 kg/ha) was promising over the check, CSH 30 (5445 kg/ha).

Zonell

In Zone Il the hybrids, SPH 2021 (3786 kg/ha), SPH 2022 (3762 kg/ha) and SPH 2024 (3759 kg/ha) were
promising for grain yield and could outyield the best check hybrid, CSH 42 for grain yield (3559 kg/ha). The hybrid
SPH 2021 (126 g/ha), SPH 2024 (124 g/ha) and SPH 2022 (121 g/ha) produced >10% higher fodder yield
compared to CSH 16 (109 g/ha).

Zone lll

In Zone 1, only the early maturing hybrid, SPH 2027 (3049 kg/ha) recorded 10% grain yield advantage over the
early hybrid check, CSH 30 (2772 kg/ha).

All India

At All India level, none of the medium maturing test hybrids could yield better than CSH 41 (4344 kg/ha) for grain
yield. However, the early hybrid SPH 2027 (4240 kg/ha) performed well over CSH 30 (4013 g/ha).
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Initial Varietal Trial

e In this trial 23 test varieties and 5 checks were evaluated in RCBD for grain yield, fodder yield and other
agronomic traits across 16 locations, six in zone I, five in zone Il and five in zone IIl.
Zonel

o None of the test varieties were yielding better than the check, CSV 41 (4794 kg/ha) for grain, but SPV 2956 (154
g/ha) recorded 9% fodder yield improvement over CSV 41 (141 g/ha).
Zone ll

o None of the test varieties were yielding better than the check, CSV 27 (3651 kg/ha) for grain, but SPV 2961 (141
g/ha) and SPV 2963 (141 g/ha) recorded slightly higher fodder yield over CSV 27 (137 g/ha).
Zone lll

o  The varieties, SPV 2961 (3119 kg/ha) and SPV 2963 (3137 kg/ha) recorded >10% grain yield advantage over the
best check, CSV 41 (2759 kg/ha). While SPV 2956 (2438 kg/ha), SPV 2966 (2327 kg/ha), SPV 2976 (2731 kg/ha)
and SPV 2978 (2364 kg/ha) recorded >5% improvement in both grain and fodder yields over the dual-purpose
check, CSV 27 (2134 kg/ha of grain and 129 g/ha of fodder yields).
All India

e Only one test variety, SPV 2961 (3678 kg/ha) could yield better grain or fodder yields over the dual-purpose
check, CSV 27 (3358 kg/ha) at all India level.

Coordinated sorghum breeding research

e During 2022, three inter-institutional experiments, one specialty sorghum trial, evaluation of inter-institutional
hybrids and trials on evaluation of F4 derivatives of the crosses made for trait specific improvement were carried
out at different centres.

e A trial on specialty sorghums was conducted during kharif 2022 with 16 entries, including 6 red genotypes of
which one is hybrid (SPH 2010) and 5 varieties, 6 yellow grained genotypes and 4 for high Fe and Zn. The checks
include CSH 41, CSV 20, Paiyur 2 and Palem Pacha Jonna. This trial was conducted across elevan locations

e To understand the adaptability of the kharif sorghum hybrids for cultivation during summer, a trial was taken up at
five locations, Chamarajanagara, Hagari and Siruguppa of Karnataka; and Buldhana and Washim of Maharashtra.
Nine genotypes along with 4 checks were evaluated for grain yield and other parameters. The released hybrids,
CSH 41 and CSH 16 along with SPH 1938 (CSH 48) performed well very with grain yield of above 4.4 tons/ha

e  Promising hybrids were identified among inter-institutional hybrids developed by pooling MS and R lines from
different centres.

Kharif sorghum breeding at AICRP-Sorghum centers

Akola

Under grain mold resistance breeding programme for MS line development total 37 BC pairs were made. In B line
development programme, among the 6 stabilized double crosses received form the Project, total 24 stabilized selections
were harvested. During Kharif 2022, F3 generation of the 45 crosses developed by crossing parents in 10 x 10 diallel
fashion utilizing grain mold resistance sources like B 58586, AKGRMR 117, AKGMR 118, GMN 16-3, RMP 42 was raised.
In order to incorporate the resistance for leaf diseases in Kharif sorghum, F2 generation of the six crosses involving the
resistance source for leaf diseases like B 58586 and IS 2312 was grown during Kharif 2022. Under shoot fly resistance
breeding programme, for MS line development total 29 BC pairs were made. In R line development programme, total 108
stabilized selections of 12 crosses were planted. Eight crosses using shootfly resistance sources like NRCS SR 09-3, Ento.
Rb. 20 shootfly trial check no. 5, RSSV 9, SLV 145, SLR 84 have been executed. During kharif 2022, the F2 generation
was grown and IPS made. During kharif 2022, in grain breeding programme, under MS line development programme, total
35 BC pairs were made. In restorer development programme 90 selections under F6 generation, 63 stabilized families in
nine crosses were grown. Similarly, individual 29 stabilized families in twelve crosses were grown. Similarly 35 stabilized
families in eight biparental crosses were grown. Similarly, for improvement of kharif parental lines, F2 of six crosses were
raised during kharif 2022 and 72 IPS have been made. For development of earliness in kharif sorghum, six crosses in F2
generation were grown and 79 IPS have been made. Also seven new crosses involving early germplasm lines in F2
generation were grown. For broadening of genetic base, four crosses in F1 generation involving diverse wild species were
grown during kharif 2022. Under the programme of enrichment of sorghum for micronutrients (zinc and iron), among the 14
F8 (R x R) crosses, total 89 individual plant selections were made.50 selections in F5 generation of 5 biparental crosses
were made. Similarly for creation of variability for Fe and Zn content 45 crosses made by 10 x 10 diallel were advanced to F
2 generation during kharif 2022 with total 424 IPS. Ten biparetal crosses were advanced to F2 generation during Kharif
2022 with total 245 IPS. Total five station hybrid/varietal trials a five AICSIP trials were conducted successfully. Six NAAS
rated paper was published. Four popular articles and two Marathi books were also published. During kharif 2022, the
maintenance of A, B, R lines, experimental hybridization programme and varietal selection programme was carried out.
Similarly Two forage sorghum genotypes SPV 2804 (INGR22024) and SPV 2805 (INGR22025) have been registered as
genetic stocks with PGRC-ICAR (Plant Germplasm Registration Committee). Also two proposals of parching sorghum
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genotypes i.e. TAKPS1 and TAKPS 3 have been submitted for PGRC registration. Similarly two proposals of biofortified
sorghum i.e. AKSV 440 and AKSV 438 have also been submitted for PGRC registration.

Chamarajanagar

Segregating material (F5): Ninety seven single plant selections were made from the following double crosses for different
yield traits and advanced to next generation.

Segregating material (F3): One hundred fifty single plant selections were made from the following crosses for different
yield traits and advanced to next generation.

Evaluation and characterization: 237 germplasm lines were evaluated and characterized for early type, grain and dual
purposes during kharif 2020-21. Superior genotypes were identified for different desirable traits and these lines will be used
as a parental line in further breeding programme.

Deesa

Under the coordinated evaluation program, nine trials were conducted at the station. Under the dual/grain sorghum, 60
entries/hybrids were evaluated in four different trials viz., initial varietal trial, initial hybrid trial, advance varietal trial and
advance hybrid trial. Under the fodder sorghum, total 44 entries were evaluated by three trials viz., initial & advance varietal
&hybrid trial (Multi-cut), initial varietal and hybrid trial (single cut) and advance varietal and hybrid trial (single cut). Other
than dual, grain and fodder sorghum, under high biomass sorghum and specialty trials total 7 and 20 entries/hybrids were
evaluated, respectively. Besides regular trials, 135 lines of F4 interspecific derivatives trial also evaluated.

For strengthening the dual and forage (SC/MC) sorghum breeding program, total of 40 new crosses were attempted under
the project during summer 2022, out of these 36 crosses made successfully. Under the generation advancement 586 single
plant progenies of dual and fodder sorghum (F1 to F8) were grown of which 712 progenies have advanced based on single
cut fodder type, dual type, good plant height, number of leaves per plant, sweetness, leaf canopy, ear head type, shoot fly
and stem borer resistance, stem thickness, puffy and non-puffy type and other parameters The center is also produced
breeder and the truthful seed of different crop varieties. Besides, of sorghum program the center was also conducted eight
other crops breeding trials successfully. Besides, of Sorghum program the center was also conducted eight other crops
breeding trials successfully.

Dharwad

The mandate of Dharwad center for kharif sorghum is to develop improved varieties and hybrids for dual purpose coupled
with tolerance to biotic stresses like, downy mildew, grain mold diseases and shoot fly pest. Mainly hybrids are being grown
during kharif (June/July planting) in Belgaum, Haveri, Gadag and Dharwad districts. Sorghum hybrids are grown in late
kharif (August & September planting) with protective irrigation in Bellary and Raichur districts in Karnataka. Kharif sorghum
hybrids are also cultivated in summer (January planting) in Raichur districts under limited irrigated conditions.

In Dharwad center, six AICRP trials viz., AVHT (GS), IVT (GS), IHT (GS) IIHT (GS) IAVST (Specialty) and F4 Evaluation
trial were conducted during kharif 2022. Two hybrids and one variety were contributed from Dharwad centre and tested in
different AICRP trials during kharif 2022. SPV-2773 SPH-1943 kharif sorghum variety and hybrid respectively contributed
from this center are in 3rd year testing and top ranking in Dharwad centre. MLVT-GS and MLHT-GS along with five station
trials have been conducted during kharif 2022. Evaluation of germplasm and different segregating generations were done
and selections were made for productivity as well as pest and disease resistance. There was one private hybrid testing trial
to compare the performance of different private company sorghum hybrids.

Hagari

Agriculture research station Hagari is situated in Karnataka, it is now belong to Hyderabad Karnataka region. It belongs to
University of Agriculture Sciences, Raichur. It receives an annual average rainfall of 613.10 mm, whereas during 2022-23 it
received the rainfall of 827.6 mm. High rainfall received in month of September (192.6 mm), August (175.8 mm) and October
(150.4 mm). During kharif season 2022 conducted IAVHT SS, Multi-cut Fodder, Specialty Sorghum, IVT, IHT, IIHT, AVT and
AVHT trials. Rabi Sorghum improvement programme was carried out with the objective of development of superior varieties
for grain and fodder, early grain type, bold seed type, charcoal rot resistance, shootfly resistance through glossiness and
trichome QTL introgression, post flowering drought resistance, high TE- low response to VPD and high water extraction
capacity lines. Also mutation breeding carried out to develop non lodging sorghum lines. Mutation breeding material was
developed in collaboration with BRNS was sown at ARS Hagari for evaluation. AICSIP trails viz., IAVHT-GS (Specialty
sorghum), IAVHTGS-Hurda, IVT-R-22, AVT-GS, IAVHT-GS,AICSIP-F3, Hybrid evaluation, Parental line evaluation trials
were conducted at ARS, Hagari. Station trials were carried out at ARS, Hagari. In MBE-1 frial, found five top entries viz.,
TSG-93-42, TSG-93-29, TSG-93-23, TSG-93-9 and Kranthi x 43 (E). Whereas in MBE-2, only one entry (TDSV-4-2 (LR)).
While in MBE -3 three entries viz., PV-16, Kranthi X 43 and 1S-925 (P) were superior over check M35-1. In STS-1, four
entries viz., HS-20-7, HS-20-6, Kranthi x 43 and HS-20-22, While in STS-2 seven entries viz., TJP1-5-15, C-39-1-1, PV-62,
PV-1, Kranthi x 43, TJP1-5-4-2 and IS 27036 x JP1-5 were superior to M35-1. Whereas in MLVT six entries viz., 3, 5, 6, 8, 9
and 10 were found to be superior to M35-1. In MLCVT trial three entries viz., 3, 4 and 7 were superior to check varieties. In
hybrid programme at Hagarisix hybrid combinations viz., HHS-22-9, HHS-22-16, HHS-22-18, HHS-22-20, HHS-22-23 and
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HHS-22-26 were found superior to CSH-14 and CSH-16 (Check). Mutation breeding work carried out in sorghum for specific
trait improvement.

Hisar

During kharif 2022, five AICRP breeding trials including IAVHT-MC, IVHT-SC, AVHT-SC, IAVHT-BMR and seed trial, eleven
entomology trials (including sweet sorghum trial, multi-cut trial, single cut trial, BMR trial and HBM trial), two pathology, five
agronomy and one physiology trial were conducted successfully. Among station breeding trials, 14 MS based hybrids were
evaluated for fodder yield and quality. In four station breeding trials, 32 genotypes were tested along with checks and some
promising genotypes were selected. In addition to this forage sorghum and foxtail germplasm liners were also evaluated
during Kharif 2022. Quality analysis for HCN and CP% was carried out for all agronomical and breeding trials. A total of 300
genotypes were analyzed for quality traits including Hisar, Pantnagar and Udaipur. 155 samples of various trials were
screened in entomological trials for various insect pests. The germplasm registration proposals of two forage sorghum
germplasm lines SH 1603 and SH 1911 have been submitted to IIMR, Hyderabad, for evaluation and recommendation. Two
single cut varieties CSV 53F for national level and HJ 1514 for State level and one single-cut hybrid HJH 1513 for State
level was released vide notification no. S.0.E. No. 1056(E) dated 06.03.2023 for cultivation under timely sown, normal
fertility and irrigated conditions in kharif season. Different activities like demonstration, seed distribution and student
awareness programs were done for promotion and cultivation of millets in Haryana during International Millet Year 2023.
Two international conferences were attended by scientists and six research papers have been published.

Indore

Release and notification of SV 54 HB, Sorghum Variety for high biomass suitable for ethanol production through 2 G system
RVJ 2357 a dual-purpose sorghum variety with good fodder quality has been released for Madhya Pradesh. Notification
proposal has been submitted. Two Indore bred genotypes (IV 22-1 & IV 22-2) were contributed in Coordinated Varietal Trial

One Experimental hybrid IH 22-1 (IMS 30A x | 50) tested in IHT (GS). Forty- seven crosses were attempted for GY, FY, high
biomass, SF, SB and grain quality. 46 Indore bred restorers were evaluated for agronomical traits. 15 advanced genotypes
bred at Indore were tested in station Varietal trials along with national and state checks. 33 F2 segregating populations and
120 selections of F4, F5, F6 were grown and 441 selections were made.

Palem

The seven breeding trials (5 GS & 1SS) and one color sorghum trial (IAVHTGS) were conducted without any deficiency and
the data was submitted to IIMR for analysis. In Station level three trials were conducted and in AVTGS Il (17 entries),
AVTGS (20), in IVTGS (13 entries) in OVTGS (18 entries) and in colour sorghum trial, 20 promising lines were evaluated

Pantnagar

Pantnagar centre of G.B. Pant University of Agriculture and Technology is the leading forage sorghum centre of the country
with major mandate of developing high yielding single cut and multi-cut forage sorghum varieties and hybrids with improved
nutritional quality. Conversion breeding programme has been initiated to develop the different parental lines (A/B) for fodder
hybrids to address the problems of poor seed yielding ability and lack of fodder attributes in conventional CMS lines being
used in single cross hybrid development of forage Sorghum. Two single cut hybrid and three single cut varieties, one multi-
cut variety and two BMR varieties were tested in All India Coordinated trials during Kharif 2022. One single cut hybrids
UTFSH 12 were tested in IVHTSC and another SPH 2006 (UTFSH 11 were tested in AVHTSC | and single cut varieties
UTFS 121 were tested in IVHTSC; SPV 2800 (UTFS 110), SPV 2801 (UTFS 111) were tested in AVHTSC II. One multi-cut
variety UTMC 580 was tested in IVHTMC. BMR varieties UTFS 108 and UTFS 120 were tested in IVHT BMR ftrial. A
collection of 397 diverse germplasm and 29 pairs of A/B lines were maintained and utilized under pre-breeding programme.
Under pre-breeding programme 11 new crosses of different traits were made and 51 F1 Crosses, 3923 single plant
progenies and 191 progeny bulks of 150 crosses of different generations from F2 to F7 onwards for rigorous evaluation and
single plant/bulk selections using within and between progeny rows/progeny bulks selection for desirable fodder traits viz.
multi-cutftillering, single cut/dual purpose, sweetness/juiciness of stem, brown midrib traits, foliar disease resistant and
earliness etc. A total of 530 single plants selection from 121 single plant progenies and 78 progeny bulks belonging to 92
different crosses in various generations were selected. Under conversion programme, B line improvement for disease
resistance, panicle size/ seed yielding ability, red seed colour and earliness is also in progress. In development programme
5 F1 were planted and 1 cross was selected. Under R line/donor/varietal development programme, 6 multi-cut high tillering
types as restorers, 7 single cut high fodder, 6 disease resistant stay green types were identified. Seventeen elite lines based
on their performance in station trials were also identified for multi-location yield and quality evaluation trials.

Surat

Project trials: During kharif 2022, total eleven project trials including three on Grain sorghum, four on Forage & BMRT
sorghum and each one on Specialty sorghum, Sweet sorghum, High biomass and IIHT were allotted and all have been
conducted successfully at Surat, while one trial on grain sorghum has been allotted at volunteer centre Mangrol but could
not sown (Communicated with PI, Grain Sorghum). During Rabi 2021-22 five trials including three at Tanchha (two on Rabi
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sorghum and one on Sweet Sorghum) and two at Mangrol (On Rabi Sorghum) has been allotted and conducted
successfully.

State trials: Total eight trials including three trials of grain sorghum, three of forage sorghum and two on ponk sorghum
were conducted at 16 locations during Kharif-2022. Genotypes SR-3049, SR-3084, SR-3061, SR-3048, SR-3116, SR-3110,
SR-3115, SR-3144, SR-3149 and SR-3146 were found promising in the grain sorghum trials. While SRF-414, SRF-420,
SRF-422, SRF-425, SRF-449, SRF-444 and SRF-445 depicted superiority in forage sorghum trials.

Significant achievements
A. Variety released at State Level : Two; GNJ-1 for Rabi adaptation; Rabi Sorghum Variety GJ-102 (Surat Goti)
B. Recommendations at State Level : Three
(1)  Crop Production: Intercropping grain sorghum (Approved in 18 Combined AGRESCO of SAUs, Dt. 7t & 9h
May-2022)
Recommended by XIX AGRESCO & Joint AGRESCO of NAU
(2)  Crop Production: Integrated Nitrogen Management
(3) Plant Protection: Stem borer Management

Publications
During 2022-23 on grain, forage and sweet sorghum improvement total 50 research papers, 10 conference presentations
and abstracts, 25 popular and technical articles, and 5 folders were published.
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Detailed report

Introduction

Basic and applied research addressing grain sorghum improvement was taken up during the year 2022-23. Under applied
research, multi-location yield trials of finished or near finished products (varieties and hybrids) contributed by the centers of
All India Coordinated Research Project on sorghum (AICRP-Sorghum) and private companies were conducted during this
year. Basic and strategic research focused on development of new parental (MS and R lines) lines, new cultivars, breeding
for colored sorghums, breeding for earliness, breeding end use specific genotypes, resistance against key insects and
diseases etc. Efforts were made to develop kharif sorghum hybrids by pooling the early MS and R lines from different
centres and the hybrids developed were evaluated during kharif 2022. The trial on specialty sorghums was also taken up
during this kharif. All the trials of kharif grain sorghum were analyzed under the zonation system comprising of the following
three main zones for grain sorghum:

1. Zone I- Southern zone: Centres in the states of AP, Karnataka, Tamilnadu and Telangana
2. Zone II- Central zone: Centres in the states of Maharashtra, Madhya Pradesh
3. Zone llI- North and North-western zone: Centres in the states of Gujarath, Rajasthan

The progresses made during the kharif 2022 are discussed under the following heads:
l. Multi-location AICRP-Sorghum trials
Il. Coordinated sorghum breeding research
M. Kharif sorghum breeding at IIMR and AICSIP centers
V. Publications

I.  Multi-location AICSIP trials
During kharif 2022 four trials, viz., Advanced Varietal and Hybrid Trial (AVHT), Initial Hybrid Trial (IHT), Initial Variety Trial
(IVT) and Initial and Advanced Specialty Sorghum Varietal trial (IASSVT) were conducted across 15 (initial trials) to 20-22
locations (advanced trials).

1. Advanced Varietal and Hybrid Trial (Tables 1.1 to 1.8, 1A, 1B, 1C, 1D and 1E)

In this trial 3 hybrids and 5 varieties along with 4 hybrid and 6 varietal checks and one local check were evaluated across 7,
8 and 8 locations in Zone |, Zone Il and Zone lll, respectively. Data were reported from all 7 locations in Zone I, 8 locations
in Zone Il and 7 locations in Zone lIl. Trials got vitiated principally due to heavy and continuous rains at germination stage at
Virangam. Of the hybrids tested, one was in the second year of advanced testing (SPH 1943) and two (SPH 2000 and SPH
2001) was in the first year of advanced testing. While among the varieties, three (SPV 2773, SPV 2776 and SPV 2781) were
in the second year of advanced testing and two (SPV 2871 and SPV 2872) were in the first year of advanced testing.

Table 1. Summary results of AVHT GS

S. No Traits GY (kg/ha) DFY (g/ha)
Zone | Zone ll Zone lll All India Zone | Zonelll Zone lll All India
1 CSH 16 4240.0 31534 2537.2 3357.3 94.1 119.9 138.5 118.7
2 CSH 25 4493.9 3114.2 2765.8 35134 95.4 119.1 156.8 125.5
3 CSH 30 3956.8 29274 2450.0 31517 79.2 119.6 128.7 1104
4 CSH41 4100.5 31694 2977.7 34479 91.9 118.0 156.6 124.0
5 CSV 17 3480.7 2901.1 20304 2840.2 81.3 115.6 102.5 100.2
6 CSV20 3801.0 3207.8 2043.7 30614 114.7 120.3 167.4 135.8
7 Csv 27 3538.8 3103.9 1750.5 2837.5 130.7 120.0 1475 1334
8 CSV 31 3619.1 3075.6 2054.2 2951.5 98.3 118.2 1275 1154
9 Csviar 3863.0 2980.0 21415 3043.6 110.5 120.4 164.2 133.3
10 CSV 41 38614 3250.8 2223.9 3156.5 124.9 127.2 165.3 1404
11 Mean 3956.8 3426.2 22791 3282.2 106.3 124.8 150.7 128.0
12 Min. 3480.7 2901.1 17505 2837.5 79.2 115.6 102.5 100.2
13 Max. 4493.9 3250.8 2977.7 35134 130.7 127.2 1674 1404
14 CD (0.05) 582.1 257.1 639.1 308.0 23.0 12.3 25.0 12.7
15 CV (%) 10.2 8.8 20.1 115 12.2 8.4 171 13.3
16 Lines sig. > check Nil Nil Nil Nil Nil Nil Nil Nil
17 Lines > best check Nil Nil Nil Nil Nil Nil SPH2001 | SPV2871
SPV2871
18 Data from locations 7 7 7 21 7 7 7 21
(no)
19 Loc. for national av. 7 5 6 18 6 6 7 19
(no)
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Zone | (Table 1A)

o Days to flowering and maturity — Flowering among hybrids ranged from 61.5 (SPH 1943) to 71.6 days (SPH 2001). The
early hybrid check, CSH 30 flowered in 61.5 days. Among test entries SPH 1943 was early in flowering with 62 days to
flower. SPH 1943 was the earliest to mature (103 days), followed by CSH 30 (105 days). CSH 25 took 114 days to
mature. Among the varieties, flowering ranged from 71 days (SPV 2773) to 78 days (SPV 2872).

o Plant height — Plant height ranged from 189 cm (SPH 2000) to 222 cm (SPH 2001) in hybrids and from 221 cm (SPV
2776) to 253 cm (SPV 2872) in varieties.

e Grain yield - CSH 25 was the best performing check (4494 kg/ha) and the early maturity check CSH 30 yielded 3957
kg/ha of grain yield. None of the medium maturing hybrids could yield better than the check, CSH 25. The early hybrid,
SPH 1943 (4411 kg/ha) showed better performance with >10% yield advantage for both grain and fodder over the early
check, CSH 30 (3957 kg/ha). Among the varieties, SPV 2773 and SPV 2776 recorded more than 5% grain yield
advantage over the best check, CSV 37.

e Fodder yield — The hybrid, SPH 2001 recorded maximum fodder yield among hybrids (115 g/ha) followed by CSH 25
(95 g/ha). Among varieties, CSV 27 is the highest fodder yielder (131 g/ha), followed by SPV 2872 (129 g/ha).

e Grain size - Grain size ranged from 2.8 g/100 grain to 3.2 g/100 grain (CSV 37). Among the test entries, SPV 2773 and
SPV 2871 had bold seed with 3.1 g/100 grains.

o Remarks - In Zone | the early hybrid, SPH 1943 ha) and SPH 1943 (4411 kg/ha) showed better performance with
>10% yield advantage for both grain and fodder over the early check, CSH 30 (3957 kg/ha). Among the varieties, SPV
2773 and SPV 2776 recorded more than 5% grain yield advantage over the best check, CSV 37.

Table 1A. Performance of hybrids in Advanced Hybrid Trial (AHT) - Zone | during kharif 2022

A %t %k SFDH- | SFDH-
Hybrid/V ariety | Centre GY R | over | over | gy R | over over | pte | DTM PH sw | GM GM | Early | Normal
CSH CSH CSH 25 CSH FG e sowing | sowing
25 30 30
SPH1943*(3) | Dharwad 44110 | 2 | -1.8 | 115 | 87.6 | 17 | 8.1 107 | 615 | 103.4 | 197.1 | 2.9 | 3.3 33 | 459 | 558
SPH2000 Dharwad 39978 | 8 | -11.0 | 1.0 | 1065 | 11 | 11.7 345 | 67.6 | 110.2 | 188.9 | 3.0 | 2.5 3.2 | 6L1 | 550
SPH2001 Hytech 41018 | 5 | 87 | 37 | 1145 | 6 | 200 446 | 716 | 1144 | 2221 | 2.9 | 3.2 32 | 389 | 49.1
Aurangabad
over over Over over
csv | csv csv csv
37 27 37 27
4 | SPv2773(3) | Dharwad 42255 | 4| 9.4 19.4 | 1105 | 9 | 0.0 155 | 70.9 | 1141 | 226.2 | 3.1 | 2.8 3.2 | 424 | 521
5 | SPv2776(3) | Surat 40616 | 7 | 5.1 14.8 | 109.4 | 10 | -1.0 -16.3 | 74.8 | 116.7 | 2218 | 2.8 | 2.7 35 | 405 | 49.1
6 | SPv2781(3) | Hyderabad | 3802.0 | 14 | -1.6 | 7.4 | 1143 | 7 | 35 125 | 77.9 | 1197 | 236.3 | 2.8 | 2.8 35 | 346 | 472
7 | spvesil Hyderabad | 3954.9 | 10 | 2.4 118 | 1253 | 3 | 13.4 41 | 743 | 1163 | 2402 | 31 | 3.2 37 | 505 | 538
8 | SsPv2s72 Hyderabad | 3868.5 | 11 | 0.1 93 | 1290 | 2 | 16.8 1.3 | 78.1 | 119.6 | 253.2 | 2.8 | 4.0 50 | 429 | 526
9 | CSH16 42400 | 3 941 | 15 66.7 | 109.6 | 190.7 | 3.1 | 3.3 40 | 480 | 574
10 | CSH25 24939 | 1 954 | 14 69.5 | 113.6 | 202.4 | 3.0 | 2.8 40 | 456 | 53.0
11 | CSH30 3956.8 | 9 792 | 19 615 | 1052 | 189.7 | 3.0 | 35 3.0 | 386 | 574
12 | CSH41 41005 | 6 919 | 16 66.7 | 100.9 | 174.4 | 3.0 | 4.2 53 | 510 | 524
13 | csviy 3480.7 | 19 813 | 18 60.5 | 1020 | 1435 | 2.8 | 1.8 23 | 289 | 498
14 | csv 20 3801.0 | 15 1147 | 5 73.8 | 1158 | 235.7 | 3.1 | 3.0 3.3 | 40.8 | 495
15 | csver 3538.8 | 18 1307 | 1 76.5 | 119.1 | 247.0 | 3.0 | 2.8 3.2 | 337 | 46.7
16 | csval 3619.1 | 17 983 | 13 77.2 | 118.4 | 2225 | 29 | 3.7 38 | 39.1 | 528
17 | csvar 3863.0 | 12 1105 | 8 675 | 1112 | 2215 | 3.2 | 35 33 | 328 | 505
18 | csval 38614 | 13 1249 | 4 745 | 116.7 | 259.8 | 3.1 | 3.7 43 | 49.0 | 574
Local Check 3800.8 | 16 1013 | 12 69.4 | 1109 | 210.3 | 3.1 | 4.8 53 | 363 | 510
Mean 3956.8 106.3 705 | 113.0 | 2154 | 3.0 | 35 39 | 415 | 508
CV(%) 10.2 12.2 30 |22 7.7 96 | 355 | 33.1 20.0
P-value 0.1 0.0 00 |00 0.0 00 | 0.3 04 |00 0.0
CD(5%) 582.1 23.0 32 | 40 155 |03 | 25 26 | 129 | 107
CD(1%) 770.0 30.5 42 |53 205 | 0.3 | 34 36 | 171 | 142

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (q/ha); DTF - Days to flowering; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9)

Zone Il (Table 1B)

e Days to flowering and maturity — Flowering among hybrids ranged from 71 (CSH 30) to 78 days (SPH 2001). None of
the hybrids come under early category. CSH 30 was the earliest to mature in 114 days followed by SPH 2001 which
matured in 121 days. CSH 25 matured in 122 days. Flowering in varieties ranged from 72 days (CSV 17) to 82 days
(CSV 27).

o Plant height — Plant height ranged from 169 (SPH 2000) to 184 cm (SPH 2001) among test hybrids, while it is 187 cm
(SPV 2776) to 205 cm (SPV 2871).

e Grain yield - None of the test hybrids or varieties could out yield the best checks in this zone. CSH 41 among the
hybrids and CSV 41 among the varieties were top yielders.

o Fodder yield — Again none of the test hybrids or varieties could out yield the checks for fodder yield.

o Grain size — Grain size ranged from 2.47 g/100 grain (SPH 2000) to 2.83 g/100 grain (CSH 30).

e Remarks — None of the hybrids or varieties could perform better than the best check in this zone.
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Table 1B. Performance of hybrids in Advanced Hybrid Trial (AHT) — Zone |l during kharif 2022

%t | %t %t | %t SFD
gl | Hybrid/ | o GY R |over [over | . R |over fover | o | o0 oy sw GM GM g | ﬁF DH'I
* | Variety | Centre CSH | CSH CSH | CSH FG | TG arly | Norma
41 30 41 30 f‘;‘”' sowing
1 | SPH1943 | Dharwad | 28145 19 112 | -386 | 1187 | 14 055 | -0.79 73.7 | 1167 | 17114 2.52 3.52 383 | 459 55.8
2 | SPH2000 | Dharwad | 29739 | 16 | -617 | 159 [ 1170 | 17 | -084 | 217 | 728 | 116.1 | 1691 | 247 | 370 | 4.18 | 61.1 55.0
SPH2001 | Hytech | 30613 | 13 1263 | 2
3 Aurangab -3.41 4.57 7.07 5.64
ad 77.8 | 1206 | 184.3 2.58 3.50 418 | 389 491
over over over over
CsvV | C8V CSvV | CSV
4 27 4 27
4 | SPv2773 | Dharwad | 31984 5 -1.61 304 | 1224 | 6 -3.79 1.99 755 | 1181 | 194.6 2.65 3.50 4.02 | 424 52.1
5 | SPV2776 | Surat 3045.3 14 6.32 | -1.89 | 1166 | 18 -8.36 | -2.86 783 | 1205 | 186.5 2.55 5.70 6.18 | 405 49.1
6 | SPV2781 | Hyderaba | 32013 | 4 152 | 314 [ 1250 |3 470 | 420 | 796 | 1225 | 189.3 | 249 | 4.02 | 4.83 | 346 472
7 | SPV2871 | Hyderaba | 3247.5 2 -0.10 463 | 1249 | 4 -1.83 4.06 79.3 | 1223 | 205.0 2.59 3.50 4.00 | 505 53.8
8 | SPv2872 | Hyderaba | 31557 | 8 293 | 167 [ 1208 | 7 500 | 070 [ 791 | 1232 | 1888 | 252 | 417 | 502 | 429 526
9 [ CSH 16 31534 |9 1199 | 11 735 [ 1171 | 1708 | 267 | 283 | 417 | 480 574
10 | CSH25 31142 | 10 1191 [ 13 80.2 | 122.0 | 1812 | 248 | 467 | 525 | 456 53.0
11 | CSH30 29274 | 17 1196 | 12 709 [ 1143 | 1729 | 283 | 367 | 433 | 386 574
12 | CSH 41 31694 |7 1180 | 16 751 [ 1171 | 1658 | 254 | 342 | 400 | 51.0 524
13 | csv17 29011 | 18 1156 | 19 713 | 1153 | 1578 | 244 | 483 | 550 | 289 49.8
14 | CsV20 32078 |3 1203 | 9 751 [ 1191 | 1999 | 254 | 353 [ 4.03 | 408 495
15 | csv2r7 31039 | 11 1200 | 10 816 | 1237 | 189.0 | 245 | 383 | 450 | 337 467
16 | CSV 31 30756 | 12 1182 [ 15 780 | 121.0 | 1837 | 254 | 503 | 558 [ 391 52.8
17 | csv37 2980.0 | 15 1204 | 8 736 | 1167 | 1925 | 272 | 402 | 453 | 328 50.5
18 | CsV 41 32508 |1 1272 | 1 797 [ 1212 | 1976 | 251 | 3.02 | 367 | 49.0 574
19 | L check 31810 | 6 1246 | 5 757 | 1181 | 1928 | 252 | 383 | 470 | 363 51.0
Mean 3426.2 124.8 764 | 1200 | 1828 | 256 | 3.93 | 450 | 415 | 5075
CV(%) 8.8 8.4 4.0 25 94 | 993 | 2380 | 21.74 19.95
P-Value 0.0 09 0.0 0.0 00 005[ 011 ] 014 | 000 0.0
CD(5%) 257.1 12.3 25 27 ] 182 021 ] 193 | 202 | 1292 | 10.71
CD(1%) 340.6 16.3 33 36 241 ] 028 ] 262 ] 274 ] 1742 | 1415
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to flowering; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)
Zone lll (Table 1C)
o Days to flowering and maturity — Flowering among hybrids ranged from 65 (SPH 1943) to 77 days (CSH 25). Among
the entries, SPH 1943 was the earliest (65 days). The early hybrid check, CSH 30 flowered in 67 days and matured in
108 days. SPH 1943 matured in 104 days. Maturity in varieties ranged from 109 days (CSV 37) to 117 days (SPV
2781).
e Plant height — Plant height ranged from 204 (SPH 2000) to 231 ¢cm (SPH 2001) in test hybrids and from 229 ¢cm (SPV
2773) to 245 cm (SPV 2871) in varieties.
o Grain yield — None of the medium maturing hybrids could yield better than the check, CSH 41 (2978 kg/ha) in this zone.
The early hybrid, SPH 1943 (2905 kg/ha) recorded 19% grain yield advantage over CSH 30 (2450 kg/ha). Among
varieties, SPV 2776 recorded 4.8% improvement in grain yield (2330 kg/ha) over the check, CSV 41 (2224 kg/ha).
e  Fodder yield - SPH 2001 ranked first among the test hybrids in terms of fodder yield (170.9 g/ha), followed by CSH 25
(156.8 g/ha). Among the varieties, SPV 2781 recorded highest fodder yield (172.8 g/ha) with 5% superiority over the
check CSV 41 (165.3 g/ha). SPV 2773 and SPV 2871 were promising dual-purpose varieties with >5% yield advantage
for both grain and fodder over the dual check, CSV 27.
e Grain size - Grain size ranged from 2.61 g/100 grain (CSV 17) to 3.22 g/100 grain (CSV 37) among test entries.
e Remarks - SPH 1943 (2905 kg/ha) among hybrids, and SPV 2776 (2330 kg/ha) among varieties performed better with
>5% grain yield advantage over the respective checks. SPH 1943 has given >10% grain and fodder yields over CSH
30. SPV 2773 and SPV 2871 were promising dual-purpose varieties with >5% vyield advantage for both grain and
fodder over the dual check, CSV 27.
Table 1C. Performance of hybrids in Advanced Hybrid Trial (AHT) — Zone Il during kharif 2022
_ %t | %t %t | %t SFDH- | g pur
sl. CZ::fyI Centre o | R |2 ey | R[22 ot o | pu |sw | SN SM R gy
4 30 41 30 g sowing
SPH1943 | Dharwad 20050 | 2 | 244 | 1857 | 1455 | 14 | -7.06 | 1300 | 654 | 1036 | 2159 | 292 | 23 40 | 459 55.8
SPH2000 | Dharwad 23335 | 7 -21.6 -4.76 | 14441 15 | -7.97 11.98 | 68.5 107.0 204.5 261 | 27 3.8 61.1 55.0
SPH2001_| Hytech 24055 | 6 | 192 | 182 | 1709 | 2 | 910 | 3275 | 752 | 1092 | 2306 | 271 | 27 27 | 389 49.1
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. %t | %t %t | %z SFDH- | e o0
sl. \",'::L'tdy’ Centre GY R g‘;: g‘éel_’l FY | R g‘;: g‘;: DTF | DTM | PH SW ‘F;(“;" ?g' f:m’n Normal
4 30 4 30 g sowing
Aurangabad
over over over over
csv | csv csv | csv
41 27 # 27
4 | SPV2773 | Dharwad 22104 | 11 | -06 | 26.27 | 1557 | 9 | 581 | 556 | 736 | 1114 | 2293 | 297 | 3.0 33 | 424 52.1
5 | SPV2776 | Surat 23296 | 8 48 | 3308 | 1547 | 11 | -6.38 | 491 | 747 | 1138 | 2315 | 267 | 3.0 33 | 405 49.1
6 | SPv2781 | Hyderabad | 19575 | 17 | -12.0 | 1183 | 150.3 | 12 | -0.08 | 1.90 | 79.2 | 1171 | 2395 | 282 | 28 32 | 346 472
7 | SPV2871 | Hyderabad | 22252 | 9 01 [ 2712 | 1728 | 1 | 454 | 1745 | 757 | 1130 | 2450 | 277 | 32 34 | 505 538
8 | SPV2872 | Hyderabad | 17908 | 18 | -195 | 230 | 1556 | 10 | -5.87 | 549 | 795 | 1137 | 2386 | 265 | 3.2 34 | 429 526
9 | CSH16 2537.2 | 4 1385 | 16 717 | 1081 | 2177 | 308 | 28 33 | 480 574
10 | CSH25 27658 | 3 156.8 | 7 766 | 1121 | 2136 | 286 | 27 35 | 456 53.0
11| CSH30 24500 | 5 1287 | 17 669 | 1083 | 2156 | 284 | 30 37 | 386 574
12 | CSH# 2977.7 | 1 156.6 | 8 739 | 1108 | 1978 | 295 | 30 32 | 510 524
13 | CSvV 17 20304 | 16 1025 | 19 667 | 107.8 | 1631 | 261 | 28 28 | 289 498
14 | CSV20 20437 | 15 1674 | 3 736 | 1112 | 2292 | 294 | 27 32 | 408 495
15 | Ccsv27 17505 | 19 1475 | 13 775 | 117.3 | 2368 | 284 | 30 30 | 337 467
16 | CSv31 2054.2 | 14 1275 | 18 759 | 1130 | 2280 | 286 | 28 30 | 391 528
17 | CSVa7 21415 | 13 1642 | 5 691 | 1089 | 2241 | 322 | 30 28 | 328 50.5
18 | CSV41 22239 | 10 1653 | 4 761 | 1161 | 2516 | 289 | 3.2 30 | 490 574
19 | Lcheck 21702 | 12 159.1 | 6 745 | 1108 | 2285 | 263 | 32 42 | 363 51.0
Mean 22791 150.7 734 | 1112 | 2232 | 283 | 30 35 415 | 5075
CV(%) 20.1 17.1 49 40 95 | 869 | 2 2% 19.95
P-Value 0.0 0.0 0.0
0.0 0.0 00 | 000]02 |4 0.00 | 0.00
CD(5%) 639.1 250 37 45 | 230 | 027 | 16 18 | 1292 | 10.71
CD(1%) 846.6 3.1 48 59 | 305 | 036 | 22 24 | 1742 | 1415
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to flowering; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)
All India level (Table 1D)
e Days to flowering and maturity — Flowering among hybrids ranged from 67 (SPH 1943 and CSH 30) to 75 days (SPH
2001). Among the test varieties, SPV 2773 was early to flower in 73 days, followed by SPV 2776 and SPV 2781 in
76days. SPH 1943 and CSH 30 matured in 108-109 days.
e  Plant height — Plant height ranged from 188 (SPH 2000) to 212 cm (SPH 2001) among hybrids, while it is from 213
(SPV 2776) to 230 cm (SPV 2871) among test varieties.
o Grain yield - CSH 25 was the highest yielding hybrid (3513 kg/ha) and none of the test hybrids could yield better than
the check. The early hybrid, SPH 1943 (3424 kg/ha) recorded 9% grain yield advantage over the early hybrid check,
CSH 30 (3152 kg/ha). The variety, SPV 2871 with 12% improvement in grain yield (3189 kg/ha) and 7% in fodder yield
(143q/ha) over the dual-purpose check, CSV 27 was found promising.
e  Fodder yield —CSH 25 (125.5 g/ha) was the best check for fodder yield, and the hybrid SPH 2001 (138.9 g/ha) recorded
11% improvement in fodder yield over CSH 25. Among varieties, SPV 2871 (142.6 g/ha) was ranking first followed by
the check, CSV 41 (140.4 g/ha).
e Grain size - Grain size ranged from 2.68 g/100 grain (SPH 2000) to 2.78 g/100 grain (SPH 1943) among test hybrids,
and from 2.66 g/100 grain (SPV 2872) to 2.90 g/100 grain (SPV 2773).
e Biotic stress — All the hybrids and varieties have exhibited resistance on par with the checks for the important biotic
stresses such as shoot fly and grain molds.
e Remarks — At national level, the variety, SPV 2871 with 12% improvement in grain yield (3189 kg/ha) and 7% in fodder
yield (143q/ha) over the dual-purpose check, CSV 27 was found promising. The early hybrid SPH 1943 (3424 kg/ha)
recorded 9% grain yield advantage over the early hybrid check, CSH 30 (3152 kg/ha).
Table 1D. Performance of hybrids in Advanced Hybrid Trial (AHT) — All India during kharif 2022
) % * %% %% % * SFDH SF DH-
sl. \",'Z:th; Centre GY R g‘;: g‘;‘; FY R g‘;‘; g‘éeH’ DTF | DTM PH sW E(';“ ?g' s'iav: i'y Normal
25 30 25 30 ng sowing
1 | SPH1943 | Dharwad 34244 | 3 -2.5 8.65 | 118.8 | 15 -5.31 7.64 66.9 1079 | 1948 | 2.78 3.1 3.7 45.9 55.8
2 | SPH2000 | Dharwad 31477 | 11 -10.4 -0.13 | 123.7 | 14 -1.47 12.0 69.7 111.1 | 187.6 | 2.68 3.0 3.7 61.1 55.0
SPH2001 | H h 32359 | 6 1389 | 3
Al)jtrgtrigabad 79 2.67 10.7 25.9 74.9 114.7 | 212.3 | 2.74 3.1 3.3 38.9 49.1
over over over over
csv | csv csv | csv
41 27 41 27
4 | SPV2773 | Dharwad 32654 | 5 3.45 15.1 | 1309 [ 9 -6.78 | -1.89 73.3 1145 | 216.8 | 2.90 3.1 3.5 42.4 52.1
5 | SPV2776 | Surat 31914 | 7 1.11 | 12,47 | 1283 | 11 -8.64 | -3.85 75.9 117.0 | 213.2 | 2.68 3.8 4.3 40.5 49.1
6 | SPV2781 | Hyderabad 30329 | 15 -3.92 6.88 | 131.0 [ 8 -6.71 | -1.82 78.8 119.7 | 221.6 | 2.70 3.2 3.8 34.6 47.2
7 | SPv2871 | Hyderabad 3188.6 | 8 1.02 124 | 1426 [ 1 1.53 6.86 76.4 117.2 | 230.1 | 2.80 3.3 3.7 50.5 53.8
8 | SPVv2872 | Hyderabad 2991.1 | 16 -5.24 541 | 136.1 | 4 -3.05 2.03 78.8 118.8 | 226.7 | 2.66 3.8 4.5 42.9 52.6
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4 &
16 mhe It o Bulcls AEscarch

o %t | %t %t | %E o | o SEFDIH SF DI
Il over over over over -Eari
sl. VZriety Centre GY R | osn | osn | FY R | osy | osy | OTF | DTM PH W s |16 sowiy Normal
25 30 25 30 ng sowing
9 | CSH16 3357.3 | 4 118.7 | 16 70.6 | 1116 | 193.0 | 295 | 3.0 | 3.8 | 480 | 57.4
10 | CSH 25 35134 | 1 1255 | 12 755 | 1159 | 199.1 | 2.77 | 3.4 | 43 | 456 | 53.0
11 | CSH 30 3151.7 | 10 1104 | 18 66.4 | 109.3 | 192.8 | 2.89 | 3.4 | 3.7 | 38.6 | 57.4
12 | CSH4l 3447.9 | 2 124.0 | 13 719 | 1126 | 179.4 | 281 | 35 | 4.2 | 51.0 | 52.4
13 | csv 17 2840.2 | 18 100.2 | 19 66.2 | 108.4 | 1551 | 261 | 3.2 | 3.6 | 28.9 | 49.8
14 | CSV 20 30614 | 13 1358 | 5 74.2 | 1154 | 221.7 | 285 | 3.1 | 3.5 | 40.8 | 495
15 | csv 27 2837.5 | 19 133.4 | 6 78.5 | 1200 | 224.1 | 2.76 | 3.2 | 3.6 | 33.7 | 46.7
16 | Csv 3l 29515 | 17 1154 | 17 77.0 | 1174 | 211.4 | 278 | 3.8 | 41 | 39.1 | 52.8
17 | Csv 37 3043.6 | 14 1333 | 7 70.1 | 112.3 | 212.8 | 3.04 | 35 | 3.6 | 328 | 505
18 | csv4al 3156.5 | 9 1404 | 2 76.7 | 117.9 | 236.2 | 281 | 3.3 | 3.7 | 49.0 | 57.4
19 | L check 3090.2 | 12 129.9 | 10 73.2 | 1133 | 2136 | 2.76 | 3.9 | 47 | 36.3 | 510
Mean 3282.2 128.0 73.8 | 1154 | 204.1 | 2.76 | 35 | 4.0 | 415 | 50.75
CV(%) 115 13.3 29. | 27.
4.1 2.9 8.9 | 9.45 5 7 19.95
P-Value 0.0 0.0 0.0 0.0 | 0.0 000 00 00] 000 0.0
CD(5%) 308.0 12.7 12.9
2.0 23| 127 | 014 | 12| 12 2 | 1071
CD(1%) 405.7 16.8 171
2.6 30| 154 | 019 | 15| 17 2 | 1415

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height
(cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain
mold threshed grade (1-9)

Table 1E. Performance of promising hybrids over three years in AICSIP trials (2020-2022)

zlt; Entry Center Grain yield ‘Fodderyield
Zone |
+% % +%
over over over +% over +% over +% over
2019 | 2021 2022 | Mean | oo | ooy | sy | 2019 | 2021 | 2022 | Mean | Calol | Gawar | osH 30
25 #“ 30
1 | SPH1943 | Dharwad | 45345 | 4816.8 | 4411 | 45874 | 1.05 | 281 [ 11.38 | 1045 | 832 | 876 | 918 -13.51 -5.10 1.51
2 | CSH25 45005 | 4624.3 | 44939 | 4539.6 118.3 | 1047 | 954 | 106.1
3 [ CSH30 44413 [ 39583 | 3956.8 | 4118.8 1089 | 832 | 792 | 904
4 | CSH41 4901.1 [ 4384.9 | 41005 | 4462.2 109.2 89 | 919 | 9.7
Zone ll
+% +% 1%
over over over +% over +% over +% over
2019 | 2021 2022 | Mean | cci | ooy | osy | 2019 | 2021 | 2022 | Mean | Co>r | Gonar | oSH 30
25 # 30
SPH1943 - N
1 Dhawad | 28714 | 36655 | 28145 | 3117.0 | oo | o0 | 306 | 0, | 1102 | 1187 | 1134 755 -1.60 242
2 | CSH25 38242 | 4423 | 31142 | 3787.1 1186 | 129.3 | 119.1 | 1223
3 [ CSH30 2697.8 | 40215 | 29274 | 32156 1128 | 1153 | 1196 | 1159
4 | csH4t 39622 | 41515 | 3250.8 | 37882 109 | 117.8 | 118.0 | 114.9
Zone lll
+% % +%
over over over +% over +% over +% over
2019 | 2021 2022 | Mean | cci | ooy | csH | 2019 | 2021 | 2022 | Mean | Call | Golar | osH o
25 #“ 30
1 | SPH1943 | Dharwad | 2391.3 | 3187.7 | 2905 | 2828.0 | -8.30 | -9.05 | 1513 | 150.3 | 1429 | 1455 | 146.2 -9.00 -6.58 11.66
2 | CSH25 2964.8 | 3521.7 | 2765.8 | 3084.1 179.8 | 1455 | 156.8 | 160.7
3 | CSH30 2008.3 | 29106 | 2450 | 2456.3 1353 | 1289 | 1287 | 131.0
4 | CcSH41 2827 | 35235 | 2977.7 | 31094 162.6 | 1504 | 156.6 | 1565
All India
+% +% 1%
over over over +% over +% over +% over
2019 | 2021 2022 | Mean | cci | ooy | osy | 2019 | 2021 | 2022 | Mean | G | Gsnar | oSH 30
25 # 30
1 | SPH1943 | Dharwad | 34405 | 3886 | 34244 | 35836 | -748 | -747 | 7.0 | 1164 | 1135 | 118.8 | 116.2 -0.33 452 3.50
2 | CSH25 39229 | 41839 | 35134 | 38734 1316 | 1275 | 1255 | 1282
3 | CSH30 3257.3 | 36201 | 3151.7 | 3346.0 116 | 1105 | 1104 [ 1123
4 | cSH41 41107 | 4022.9 | 3447.9 | 3860.5 1206 | 1206 | 124.0 | 121.7
The early hybrid, SPH 1943 have completed three years of testing in AICRP on sorghum trials. The compiled data over
three years (Table 1E) indicates that SPH 1943 performed well over CSH 30 for grain and fodder yields in zone | and Il.
Table 1F. Performance of promising varieties over three years in AICSIP trials (2020-2022)
zl(') Entry Center Grain yield Fodder yield
Zone |
+% over +% over
2020 | 2021 2022 | Mean | cSV éz’v";?r 2020 2021 2022 | Mean | csv é‘é’\f‘z’?’
31/CSV20 31/CSV20
1 SPV 2773 | Dharwad 42788 | 47849 42255 | 4429.7 1243 18.92 | 156.4 108.3 1105 | 125.067 1453 -1.37
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2 | spv2r76 [ Surat 30694 | 42457 | 40616 | 40922 3.86 9.86 148 953 | 1094 | 117.567 7.66 7.28
3 | SPv2781 | Hyd 3766.3 | 42344 3802 | 3934.2 015 562 | 140.3 1006 | 1143 | 1184 8.42 6.62
4 | CSV20 | Check 3734.2 | 42555 3801 | 39302 1412 1138 | 1147 | 123.236
5 | csv27 | Check 34794 | 41582 | 35388 | 37255 1455 1041 1307 | 126.762
6 | csvat Check 4099.2 | 41009 | 36191 | 39397 137.2 92.1 983 | 109.189
Zone ||
+% over +% over
2020 | 2021 2022 | Mean | csv é?v";?r 2020 2021 2022 | Mean | csv é‘é’fﬁr
31/CSV20 31/CSV20
1| SPV2773 | Dharwad 40356 | 3064 | 31984 | 37327 2.32 816 | 1775 137.1 122.4 | 145.667 2,04 211
2 | SPV2776 | Surat 44941 | 39514 | 30453 | 3830.3 5.00 10.99 173 129 | 1166 | 139.533 5.16 6.23
3 | SPv2781 | Hyd 36126 | 41652 | 3201.3 | 3659.7 0.32 6.05 | 167.3 136 125 | 142.767 -3.99 4.05
4 | CSV20 | Check 41267 | 36081 | 3207.8 | 36475 195.1 1306 | 1203 | 148.651
5 | csv27 | Check 39067 | 33412 | 31039 | 34506 1918 134.6 120 | 148.788
6 | csvat Check 3423 | 3604.3 | 30756 | 3397.6 163.3 1276 | 1182 | 136351
Zone Il
+% over +% over
2020 | 2021 2022 | Mean | csv é?v";?r 2020 2021 2022 | Mean | csv é‘é’fﬁr
31/CSV20 31/CSV20
1| SPV2773 | Dharwad 24601 | 2997.8 | 22104 | 25561 5.93 14.21 | 156.8 1483 | 1557 | 1536 -3.40 132
2 | SPV2776 | Surat 26041 | 28275 | 23296 | 25871 7.21 1560 | 177.6 1337 | 1547 | 155333 231 246
3 | SPv2781 | Hyd 26821 | 29766 | 19575 | 2538.7 5.21 1344 | 1726 1307 | 1503 | 151.2 4.91 -0.26
4 | CSV20 | Check 23983 | 27959 | 20437 | 24126 167.4 1422 | 1674 | 159.01
5 | Csv27 | Check 23474 | 26168 | 17505 | 22382 166.3 1409 | 1475 | 151553
6 | csvat Check 22006 | 2778.7 | 20542 | 23445 147.7 1369 | 1275 | 137.372
Al India
+% over +% over
2020 | 2021 2022 | Mean | csv Jéoé’v";?r 2020 2021 2022 | Mean | csv é‘é’f‘g
31/CSV20 31/CSV20
SPV 2773 | Dharwad 35015 | 3914.7 | 32654 | 35905 7.34 13.91 | 164.1 1323 | 1309 | 142433 1.36 -0.40
SPV 2776 | Surat 3689.2 | 36791 | 31914 | 35199 5.23 167 | 1654 1205 | 1263 | 136.067 4.39 345
SPV 2781 | Hyd 33536 | 3795 | 30329 | 33938 146 767 | 1594 123.4 131 | 137.833 4.55 3,61
3 | CSV20 | Check 3419.8 | 35552 | 30614 | 33455 167.9 1295 | 1358 | 144.41
4 | Csv27 | Check 32445 | 33734 | 28375 | 31518 167.9 1277 | 1334 | 143016
5 | CSV 31 Check 3240.9 | 35286 | 29515 | 32403 1495 120.1 1154 | 128.332

The varieties, SPV 2773, 2776 and 2784 have completed three years of testing in AICRP- sorghum trials. The compiled
data over three years (Table 1F) indicates that they performed well in different zones.

2. Initial Hybrid Trial (Tables 2.1 to 2.8, 2A and 2B)
In this trial 8 test hybrids along with five checks were evaluated in RCBD for grain yield, fodder yield and other agronomic
traits across 15 locations, six in Zone |, five in Zone Il and four in Zone Il respectively.

Table 2. Summary results of IHT GS

S. Traits GY (kg/ha) DFY (qg/ha)
No
Zone | Zonelll Zone lll All India Zone | Zone ll Zone lll All India
1 CSH 16 5784.2 3536.1 2262.3 4008.8 121.907 108.9 88.1 110.1
2 | CSH30 5444.8 3463.0 27719 4012.3 134.0 107.3 121.0 122.8
3 | CSH41 5641.0 3487.0 3580.7 4344.3 132.2 106.9 137.5 125.6
4 | CSH42 5457.6 3559.3 3076.0 4140.7 121.2 103.1 125.7 116.7
5 Mean 54944 3588.0 2718.3 4053.6 1271 111.9 124.5 121.9
6 Min. 5444.8 3463.0 2262.3 4008.8 121.2 103.1 88.1 1101
7 Max. 5784.2 3559.3 3580.7 4344.3 134.0 108.9 137.5 125.6
8 | CD(0.05) 958.8 282.6 802.0 4476 18.1 234 452 144
9 [ CV(%) 116 7.0 18.9 12.7 18.3 73 14.7 154
10 | Lines sig. > check Nil Nil Nil Nil SPH2024 Nil Nil SPH2024
11 | Lines > best check SPH2021 | SPH2021 Nil Nil SPH2021 SPH2021 SPH2024 | SPH2021
SPH2022 SPH2022 SPH2022 SPH2022
SPH2024 SPH2023
SPH2027 SPH2024
SPH2025
12 | Data from locations (no) 6 5 4 15 6 5 4 15
13 | Loc. for national av. (no) 5 4 4 13 6 4 3 13
Zone I (Table 2A)

o Days to flowering and maturity — Flowering in hybrids ranged from 58 -75 days. Among the test hybrids, SPH 2027
flowered in 58 days, followed by SPH 2028 in 59 days. The early checks, CSH 42 and CSH 30 flowered in 60 days and
matured in 103 days. SPH 2027 and SPH 2028 matured in 101 and 102 days.

e Plant height - Plant height ranged from 153 cm in SPH 2026 to 220 cm in SPH 2021.
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e Grain yield — Among checks, CSH 16 yielded maximum (5784 kg/ha) and the hybrid SPH 2021 yielded onpar with it.
The early hybrid SPH 2027 recorded 5.3% grain yield improvement over the early check, CSH 30.

e  Fodder yield — Among the test hybrids, SPH 2021, SPH 2022 and SPH 2024 recorded more than 10% fodder yield
advantage over the check, CSH 16 (122 g/ha).

e  Grain size — Maximum grain size was recorded in SPH 2025 (3.21 g//100 seeds) followed by CSH 16 (3.1 g/100
seeds).

e  Remarks — The medium hybrid SPH 2021 (5810 kg/ha) was on par with the best check, CSH 16 (5784 kg/ha). Among
early hybrids, SPH 2027 (5733 kg/ha) None of the hybrids were better than CSH 41 (5373 kg/ha) for grain yield in this
zone, however for fodder yield, SPH recorded 5.3% grain yield improvement over the early check, CSH 30 (5445

kg/ha).
Table 2A. Performance of hybrids in Initial Hybrid Trial (IHT) - Zone | during kharif 2022
s %z %E | %= SFDH-
SI. | Hybrid Centre GY R ovr osy | FY R | osn | osy | OTF | DTM | PH sw ‘F;(“;" ?g' Late
30 16 30 sowing
1| SPH2021 | Mahabee] 5810.3 | 1 0.45 671 | 1460 | 2 | 198 | 896 | 746 | 1166 | 2198 | 292 | 43 | 45 55.6
2 | SPH2022 | Parbhani 5385.9 | 11 689 | 108 | 1382 | 3| 134 | 315 | 703 | 1116 | 2018 | 279 | 23 | 30 57.3
3 | SPH2023 | Parbhani 5616.2 | 5 -2.90 315 | 1256 | 7 | 300 | 630 | 714 | 1135 | 1790 | 278 | 50 | 48 57.2
4| SPH2024 | Indore 49351 | 13 447 | 936 | 1527 | 1| 253 | 140 | 731 | 1149 | 2262 | 264 | 45 | 53 55.6
5 | SPH2025 | Hyderabad | 54955 | 8 -4.99 093 | 1327 | 5| 883 | -1.00 | 687 | 1104 | 1705 | 321 | 43 | 52 58.7
6 | SPH2026 | Hyderabad | 50184 | 12 432 | 783 | 1076 | 12 | -11.7 | -19.7 | 615 | 1057 | 1528 | 287 | 45 | 40 55.5
7 | SPH2027 | Hyderabad | 57325 | 3 -0.89 528 | 1042 | 13 | 145 | -223 | 57.7 | 100.6 | 1900 | 287 | 52 | 50 604
8 | SPH2028 | Hyderabad | 56304 | 7 423 174 | 1153 | 11 | 543 | -140 | 594 | 1022 | 2001 | 2.80 | 33 | 3.8 54.1
9 CSH 16 57842 | 2 1219 | 8 644 | 1071 | 201.2 | 310 | 43 | 43 634
10 | CSH30 54448 | 10 1340 | 4 608 | 1033 | 200.7 | 302 | 50 | 57 55.9
11 | CSH# 5641.0 | 4 1322 | 6 651 | 1073 | 1766 | 297 | 47 | 43 55.8
12 | CSH42 54576 | 9 1212 | 10 604 | 1034 | 1804 | 268 | 43 | 45 58.5
Local
Check 5566.1 | 6 1213 | 9 633 | 1042 | 181.3 | 306 | 22 | 25 52.5
Mean 5494.4 127.1 654 | 107.8 | 190.8 | 290 | 42 | 44 54,47
CV(%) 116 183 6.8 53 58 | 820 | 30 | 20 19.37
P-Value 0.8 0.0 0.0 0.0 0.0 | 000 | 014 | 0.04 0.00
CD(5%) 958.8 18.1 46 61 | 127 | 026 | 27 | 19 11.21
CD(1%) 1279.1 2.0 6.1 81 | 169 | 034 | 37 | 26 14.84

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to rowéring; DTM- Déys to matufity; PH-
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)

Zone Il (Table 2B)

e Days to flowering and maturity — Flowering in hybrids ranged from 65 (CSH 42, SPH 2027 and SPH 2028) to 76 days
(SPH 2024). CSH 42, SPH 2027 and SPH 2028 matured early in 106 days.

e Plant height - Plant height ranged from 155 cm in SPH 2026 to 190 cm in SPH 2024.

e Grain yield — Among the checks, CSH 42 was highest yielder (3559 kg/ha), and the test hybrids, SPH 2021 (3786
kg/ha), SPH 2022 (3762 kg/ha) and SPH 2024 (3759 kg/ha) recorded >5% grain yield over CSH 42.

o Fodder yield — SPH 2021 (125.9 g/ha), SPH 2024 (123.8 g/ha), SPH 2022 (120.9 g/ha) recorded higher fodder yield
compared to the check CSH 16 (108.9 g/ha) in this zone.

o Grain size - Maximum grain size was recorded in CSH 16 (2.79 g/100 seeds) and lowest in SPH 2023 (2.43 g/100
seeds).

e Remarks - In Zone Il the test hybrids, SPH 2021 (3786 kg/ha), SPH 2022 (3762 kg/ha) and SPH 2024 (3759 kg/ha)
outyielded the best check, CSH 42 (3559 kg/ha) with >5% grain yield over CSH 42. They performed well for fodder

yield also.
Table 2B. Performance of hybrids in Initial Hybrid Trial (IHT) — Zone Il during kharif 2022
%t | %t %t | %t J—
. over over over over GM
Sl | Hybrid | Centre O R | Gon |com | P |R | Gon | oo |OTF | D™ [PH o sw |l | GHTG | et
2 |30 16 30 9
1| SPH2021 | Mahabes] | 37861 | 1 | 637 | 933 | 1250 | 1| 156 | 173 | 744 | 1151 | 1883 | 269 | 30 | 38 556
2 | SPH2022 | Pabhani | 37620 | 2 | 570 | 864 | 1209 | 3 | 110 | 126 | 739 | 1151 | 1792 | 264 | 46 | 50 573
3 | SPH2023 | Parbhani | 35546 | 7| 043 | *% | 1120 | 5| 36| 5200 243 | 1162 | 1761 | 243 [ 45 | 53 572
4| SPH2024 | Indore 37593 | 3 | 562 | 856 | 1238 | 2 | 137 | 154 | 757 | 1171 | 189.6 | 260 | 35 | 43 556
5 | SPH2025 | Hyderabad | 35250 | 10 | 096 | "7° | 1104 | 6| 2| 2% | 746 | 1163 | 1666 | 278 | 40 | 47 587
6 | SPH2026 | Hyderabad | 34065 | 13 | 420 | 163 | 1033 | 12 | 5| 370 | 695 | 1108 | 1553 | 257 | 27 | 35 555
7 | SPH2027 | Hyderabad | 35648 | 5 | 0.15 | 294 | 1043 | 11 | 426 | -283 | 647 | 1058 | 1770 | 258 | 29 | 35 604
8 | SPH2028 | Hyderabad | 35472 | 8 | 034 | 2*® | 1072 | 9| MO0 003 | 47 | 1061 | 1759 | 269 | 32 | 42 54.1
9 | CsH1e 3%3%1 | 9 1089 | 7 699 | 1114 | 1799 | 279 | 39 | 47 634
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%% %t %% %%

SF DH-
Sl. | Hybrid | Centre GY R g‘;: g‘éel_’l FY R g‘;: g‘;: DTF | DTM | PH | SW gg' GMTG | Late
) 30 16 30 sowing
10 | CSH30 34630 | 12 1073 | 8 675 | 1087 | 171.9 | 2.66 | 39 47 559
1 | CSH4 3487.0 | 11 1069 | 10 707 | 1120 | 171.2 | 2.66 | 32 3.7 55.8
12 | CSH42 35593 | 6 1031 | 13 646 | 1059 | 1641 | 2.54 | 33 43 58.5
Local
Check 36935 | 4 1204 | 4 752 | 1166 | 189.0 | 2.65 | 50 6.2 525
Mean 3588.0 1119 707 | 1121 | 1757 | 2.64 | 35 4.2 5447
CV(%) 7.0 7.3 39 | 26 | 65| 904 | 32 29 19.37
P-Value 0.2 0.5 00 ] 00| 00] 004010 | 008 0.00
CD(5%) 282.6 234 24 | 25| 151 ] 019 | 23 2.5 11.21
CD(1%) 379.0 34 3.4 33 | 202 | 026 | 32 35 14.84

Note: R - Ranking; GY - Grain 'Yield (kg/ha); FY - Foddér Yield (kg/ha); DTF - DaYs to ro.wering;' DTM - Da)}s to ma-turity; PH
- Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)

Zone Il (Table 2C)

o Days to flowering and maturity — Flowering in hybrids ranged from 61 (CSH 42) to 83 days (SPH 2021). Among the test
hybrids, SPH 2028 was the earliest with 63 days to flower, followed by SPH 2026 and SPH 2027 with 66 days to flower.
CSH 42 and CSH 30 matured in 97 and 99 days respectively, while SPH 2028 matured in 100 days.

o Plant height — Plant height ranged from 166 cm in SPH 2025 to 220 cm in SPH 2021.

e Grain yield — Among checks, CSH 41 was highest yielder (3581 kg/ha) and none of the test hybrids could yield more
than CSH 41. The early hybrid, SPH 2028 (2792 kg/ha) yielded onpar with the early check, CSH 30 (2772 ka/ha).

o Fodder yield — Best fodder yielding hybrid was SPH 2024 (137.8 g/ha), followed by CSH 41 (137.5 g/ha).

e Grain size - Maximum grain size was recorded in SPH 2021 (3.28 g/100 seeds) and lowest in SPH 2026 (2.84 g/100
seeds).

e Remarks — In Zone lll, none of the medium maturing hybrids could yield better than the check, CSH 41 (3081 ka/ha),
however one early maturing hybrid, SPH 2028 (2792 kg/ha) yielded onpar with the early check, CSH 30 (2772 ka/ha).

Table 2C. Performance of hybrids in Initial Hybrid Trial (IHT) - Zone Ill during kharif 2022

%% % % % %

SF DH-
. over over over % * over
S| wora | conwe | R\ S| GGl [P | R |GG | oy’ [OTF | OTW | PH | SW | GHFG | GHTG | Late
# 30 # 9
1| SPH2021 | Mahabee] | 28815 | 4 | 1953 | 395 | 1320 | 5 | -400 909 | 825 | 1157 | 2200 | 328 | 43 47 556
2 | SPH2022 | Pamhani | 28325 | 5 | 2089 | 2.9 | 1324 | 3 | 373 940 | 778 | 1140 | 2101 | 296 | 43 5.0 57.3
3 | sPoo23 | Pabhani | 20339 | 13 | 3% | %63 | 1316 | 7| 4 873 | 788 | 1180 | 1782 | 311 | 43 47 572
4 | sPH2024 | Indore 24576 | 10 | ST | q13a | ars | 1| 0% 1391 | 8o | 1178 | 2233 | 308 | 43 50 556
5 | SPHoo25 | Hyderabad | 23000 | 11 | %77 | 1703 | 1190 | 11 | 1348 168 | s04 | 1180 | 1664 | 347 | 43 47 587
6 | SPH026 | Hyderabad | 26859 | 8 | 2% | 310 | 4038 | 12 | 2450 | 2! | 665 | 1038 | 1630 | 284 | 43 50 5.5
7| SPH2027 | Hyderabad | 30490 | 3 | -14.85 | 10.00 | 1316 | 6 | 429 877 | 663 | 101.0 | 192.3 | 3.5 | 43 43 604
8 | SPH2028 | Hyderabad | 27924 | 6 | 2202 | 073 | 1323 | 4 | -376 935 | 626 | 1002 | 1933 | 3.43 | 3.3 37 54.1
9 | CsH16 22623 | 12 881 | 13 694 | 1038 | 2025 | 3.0 | 5.0 53 634
10 [ CcsHa 719 | 1 121.0 | 10 638 | 988 | 1982 | 3.04 | 40 43 559
1 | _CSH4 35807 | 1 1375 | 2 752 | 1104 | 181.0 | 3.2 | 43 5.0 5.8
12 | csH42 30760 | 2 12570 | 9 609 | 967 | 1748 | 285 | 33 37 585
Local
Check 26150 | 9 1260 | 8 770 | 122 | 2208 | 207 | 43 50 525
Mean 2718.3 1245 725 | 1085 | 194.1 | 306 | 44 48 54.47
CV(%) 18.9 14.7 39 4.8 8.8 8.13 14 13 19.37
P-Value 0.0 06 00 | 00 ] 00034000 [ 000 0.00
CD(%) 802.0 252 44 | 57 | 300 [ 033 | 10 1.0 .21
CD(1%) 1075.3 61.3 5.9 7.6 40.3 0.45 1.4 1.4 14.84

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (q/ha); DTF - Days to flowering; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)

All India (Table 2D)

o Days to flowering and maturity — Flowering in hybrids ranged from 62 (CSH 42, SPH 2028, SPH 2027) to 76 days (SPH
2021). CSH 42 and CSH 30 matured in 102 and 104 days, and SPH 2027 and SPH 2028 matured in 102 and 103 days
to mature.

e Plant height — Plant height ranged from 156 cm in SPH 2026 to 213 cm in SPH 2024.

e Grain yield — Among checks, CSH 41 was highest yielder (4344 kg/ha) and none of the hybrids could yield better than
the check. The early test hybrid, SPH 2027 (4240 kg/ha) recorded 5.7% grain yield advantage over CSH 30 (4013
kg/ha).
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o Fodder yield — Best fodder yielding entry was SPH 2024 (140.4 g/ha) and it recorded significantly higher fodder yield
compared to the check CSH 41 (125.6 g/ha).

e Grain size — Maximum grain size was recorded in SPH 2025 (3.06 g/100 seeds) and lowest in CSH 42 (2.68 g/100
seeds).

o Biotic stress resistance: The hybrids, SPH 2028 exhibited better level of tolerance to grain molds compared to the elite
checks. For shoot fly all the hybrids were moderately tolerant and on par with elite checks.

e Remarks — At All India level, none of the test hybrids could yield better than CSH 41 (4240 ka/ha) for grain yield. The
early test hybrid, SPH 2027 (4240 kg/ha) recorded 5.7% grain yield advantage over CSH 30 (4013 kg/ha).

Table 2D. Performance of hybrids in Initial Hybrid Trial (IHT) — All India during kharif 2022
%t | %% %t | %z
Sl | Hybrid | Cent GY R | over |over |y | g |over jover | jre ey | py | sw | GM | GM thDH'
- | Hvon entre CSH | CSH CSH | CSH FG | TG s:;ing
4 30 4 30
1 | SPH2021 | Mahabee] | 42863 | 2 | 134 | 6.82 | 1366 | 2 | 875 | 11.2 | 765 | 1158 | 2094 | 294 | 38 | 43 55.6
2 | SPH2022 | Parbhani | 41006 | 5 | 561 | 219 | 1315 | 3 | 472 | 7.1 | 735 | 1134 | 1965 | 2.78 | 3.6 | 4.2 573
3 | SPH2023 | Parbhani | 38796 | 11 | -10.7 | -331 | 1230 | 5 | -204 | 020 | 743 | 1156 | 177.8 | 275 | 47 | 5.0 572
4| SPH2024 | Indore 3811.0 | 12 | 123 | -502 | 1404 | 1| 118 | 143 | 760 | 1164 | 213.2 | 2.74 | 41 | 48 556
5 | SPH2025 | Hyderabad | 3906.0 | 10 | 101 | -2.66 | 1227 | 7 | -234 | 011 | 73.8 | 1144 | 1681 | 3.06 | 42 | 49 58.7
6 | SPH2026 | Hyderabad | 38047 | 13 | -124 | 518 | 1054 | 13 | 161 | -14.1 | 655 | 1069 | 1564 | 2.76 | 3.7 | 4.0 555
7 | SPH2027 | Hyderabad | 42398 | 3 | 240 | 566 | 1105 | 11 | 120 | 9.99 | 623 | 1024 | 186.3 | 2.85 | 41 | 43 60.4
8 | SPH2028 | Hyderabad | 40811 | 7 | 6.06 | 1.71 | 1167 | 9 | -7.07 | 495 | 62.0 | 1030 | 190.2 | 2.85 | 3.3 | 3.9 54.1
9 | CSH16 40088 | 9 104 | 12 67.6 | 107.6 | 1945 | 3.00 | 43 | 47 63.4
10 | CSH30 40126 | 8 1228 | 6 638 | 103.9 | 1904 | 291 | 44 | 50 55.9
1 | CSH4# 43443 | 1 1256 | 4 69.7 | 109.7 | 1760 | 291 | 40 | 42 5.8
12 | CSH42 41407 | 4 1167 | 10 619 | 1024 | 1734 | 268 | 37 | 43 585
Local
Check 40819 | 6 1221 | 8 709 | 1104 | 1944 | 290 | 37 | 45 525
Mean 4053.6 1219 69.1 | 109.4 | 186.7 | 2.86 | 40 | 44 54.47
CV(%) 12.7 154 52 | 44 | 70 | 853 | 20 | 2 19.37
P-Value 0.3 0.0 00 ] 00 ] 00000000000 0.00
CD(5%) 4476 14.4 26 | 32| 111045 | 15 | 14 11.21
CD(1%) 591.2 19.1 34 | 42| 146020 | 19 |18 14.84

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (q/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100
grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9)

3. Initial Variety Trial (Tables 3.1 to 3.8, 3A to 3D)
In this trial 23 test varieties and 5 checks were evaluated in RCBD for grain yield, fodder yield and other agronomic traits
across 15 locations, six in zone |, five in zone Il and four in zone IIl.

Table 3. Summary results of IVT GS

S.No Traits GY (kg/ha) DFY (g/ha)
Zone | Zone ll Zone lll All India Zone | Zonelll Zone lll All India
1 csvi17 3469.0 31237 1911.1 2888.5 89.9 116.4 954 9.7
2 Csv 27 41011 3651.2 21335 3358.0 153.4 1374 129.1 142.7
3 Csv 37 4040.1 3268.1 27418 3405.5 130.1 122.7 136.9 129.3
4 CSV 41 47944 3591.9 2758.8 37913 141.3 135.9 150.1 141.5
5 Mean 4056.9 3295.9 2488.5 3331.9 132.5 129.7 127.0 130.2
6 Min. 3469.0 31237 1911.1 2888.5 89.9 116.4 954 99.7
7 Max. 47944 3651.2 2758.8 37913 153.4 137.4 150.1 142.7
8 CD (0.05) 738.8 350.8 680.6 365.3 21.9 154 39.7 14.0
9 CV (%) 13.9 9.1 19.8 13.1 14.4 8.7 16.6 12.5
10 Lines sig. > check Nil Nil Nil Nil Nil Nil Nil Nil
11 Lines > best check Nil Nil SPV2960 Nil SPV2956 SPV2963 SPV2956 SPV2956
SPV2963 SPV2961 SPV2973 SPV2961
SPV2961 SPV2978 SPV2976
SPV2963
SPV2964
SPV2969
SPV2971
12 Data from locations (no) 6 5 4 15 6 5 4 15
13 Loc. for national av. (no) 5 4 4 13 6 4 3 13
Zone I (Table 3A)

o Days to flowering and maturity — Flowering days ranged from 62-79 days. CSV 17 was earliest to flower with 105 days
to mature, and SPV 2974 took maximum time to flower (79) as well as to mature (121 days).

e Plant height - Plant height ranged from 154 cm in CSV 17 to 270 ¢cm in SPV 2962.

e Grain yield — Among the checks CSV 41 recorded highest grain yield (4794 kg/ha), and none of the test varieties could
yield better than CSV 27.

o Fodder yield — For fodder yield CSV 27 (153.4 g/ha) was the best check. The highest fodder yield was recorded by the
test variety, SPV 2956 (153.6 g/ha) with fodder yield 8.7% higher over the check, CSV 41 (141.3 g/ha).
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e Grain size — Maximum grain size was recorded in CSV 37 (3.2 g/100 seeds), followed by SPV 2973 (3.17 g/100
seeds), and lowest in SPV 2969 (2.4 g/100 seeds).

e  Remarks — None of the test varieties were yielding better than the check, CSV 41 (4794 kg/ha) for grain, but SPV 2956
(153.6 g/ha) recorded 8.7% fodder yield improvement over CSV 41 (141.3 g/ha).

Table 3A. Performance of varieties in Initial Variety Trial (IVT) — Zone | during kharif 2022

% % % % % * % *
. over | over over over GM GM SF DH-
SI. | Variety Centre GY R csv | csy FY R csy oSV DTF | DTM PH sSW FG 16 Late.
41 7 4 27 sowing
1 SPV2956 | Udaipur 40569 | 16 | -15.4 -1.08 | 153.6 1 8.73 016 | 75.7 | 118.3 | 2495 | 2.86 | 3.5 4.3 56.8
2 SPV2957 | Hyderabad 39461 | 21 | 177 -3.78 | 1429 7 1.14 -6.84 | 763 | 1182 | 2468 | 266 | 24 33 58.8
3 SPV2958 | Hyderabad 41288 | 13 | 139 0.68 | 144.3 6 2.11 -5.95 | 762 | 1182 | 2514 | 272 | 2.7 3.2 62.1
4 SPV2959 | Akola 43739 5 | 877 6.65 | 1347 | 13 | -464 122 | 713 | 1138 | 224.0 29 [ 30 35 59.9
5 SPV2960 | Akola 4297.8 7 | -104 480 | 1330 | 16 | -5.87 -133 | 7041 | 1129 | 2456 | 282 | 3.0 3.3 58.6
6 SPV2961 | Deesa 4274.1 9 | -10.9 4.22 | 150.9 4 6.82 -1.60 | 717 | 1142 | 2594 | 285 | 3.2 3.8 56.8
7 SPV2962 | Deesa 41882 | 12 | 126 212 | 1501 5 625 | -213 | 735 | 116.2 | 2702 | 288 | 35 38 51.0
8 SPV2963 | Coimbatore 45235 3 | -565 103 | 1207 | 23 | -14.6 213 | 717 | 114.0 | 2388 | 272 | 32 4.0 52.8
9 SPV2964 | Coimbatore 40901 | 15 | 147 027 | 1358 | 12 | -391 -11.5 | 682 | 1117 | 2384 | 284 | 32 37 49.9
10 | SPV2965 | Chamrajnagar | 37106 | 24 | -22.6 952 | 1319 | 19 | -6.62 -14.0 | 718 | 112.0 | 243.0 27 | 44 4.2 56.4
11 | SPV2966 | Chamrajnagar | 4291.3 8 | -105 464 | 1378 | 11 -2.48 -10.2 | 694 | 1129 | 249.7 | 274 | 4.0 45 52.9
12 | SPV2967 | Surat 4239.6 | 10 | 116 338 | 1081 | 26 | -235 2295 | 733 | 1149 | 2157 | 256 | 35 37 54.5
13 | SPV2968 | Surat 39955 | 19 | -16.7 -2.57 | 1260 | 22 | -10.8 178 | 714 | 1137 | 2038 | 272 | 24 35 52.5
14 | SPV2969 | Palem 37760 | 23 | -21.2 793 | 1197 | 24 | -153 -22.0 | 751 | 1165 | 190.1 24 | 37 4.3 55.5
15 | SPV2970 | Palem 4436.8 4 | -746 819 | 1323 | 18 | -6.34 S137 | 724 | 11441 | 2326 | 283 | 27 33 58.8
16 | SPV2971 | Hyderabad 4616.5 2 | -371 12.6 | 1331 | 15 | -5.83 133 | 722 | 114.8 | 2249 | 286 | 2.7 33 55.0
17 | SPV2972 | Hyderabad 4201.8 | 11 | 124 246 | 129.0 | 21 -8.73 -15.9 | 746 | 116.8 | 2456 25 | 3.0 4.2 50.2
18 | SPV2973 | Parbhani 3949.2 | 20 | -17.6 -3.70 | 1429 8 1.10 -6.87 | 769 | 1181 | 2423 | 317 | 37 45 59.2
19 [ SPV2974 | Hyderabad 3075.7 | 28 | -35.8 250 | 1334 | 14 | -5.62 -13.1 | 786 | 1209 | 2252 | 263 | 34 4.7 50.8
20 | SPV2975 | Hyderabad 32042 | 27 | -313 -19.7 983 | 27 | -305 | -359 | 684 | 1127 | 1927 | 2.74 | 33 4.8 53.7
21 | SPV2976 | Hyderabad 4001.7 | 18 | -165 =242 | 1529 3 8.24 -0.30 | 771 | 1183 | 253.0 | 263 | 3.0 4.2 58.1
22 | SPV2977 | Indore 35004 | 25 | -27.0 146 | 1112 | 25 | 213 2275 | 803 | 121.8 | 1741 | 247 | 27 4.7 55.1
23 | SPV2978 | Indore 38937 | 22 | -18.8 -5.06 | 1394 | 10 | -1.36 -914 | 764 | 1181 | 2557 27 | 36 3.8 524
24 CSV 17 3469.0 | 26 899 | 28 622 | 1048 | 1542 | 258 | 29 3.0 53.0
25 Csv 27 41011 | 14 153.4 2 768 | 1187 | 246.8 | 284 | 33 2.8 60.2
26 CSv 37 40401 | 17 1301 | 20 66.3 | 1086 | 227.6 32 | 32 37 55.0
27 CSV 41 47944 1 141.3 9 721 | 1142 | 256.6 | 289 | 27 3.7 59.3
Local
28 check 4326.2 6 1329 | 17 69.8 | 111.7 | 2393 | 284 | 39 3.2 51.9
Mean 4056.9 132.5 72.8 | 1151 | 232.0 | 276 | 35 4.09 54.21
CV(%) 13.9 14.4 4.1 3.1 9.0 | 976 | 30 27 16.91
P-Value 0.0 0.0 0.0 0.0 0.0 0] 005 | 022 0.00
CD(5%) 738.8 21.9 35 39 242 | 026 | 21 2.22 9.67
CD(1%) 977.3 29.0 4.7 5.1 319 | 035 12.75

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days tolflowerihg; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)

Zone Il (Table 3B)

o Days to flowering and maturity — Flowering in this zone ranged from 64-79 days. CSV 17 was the earliest to flower (64
days) with 104 days for maturity. None of the test varieties were comparable to early check for flowering and maturity.
Among test varieties, SPV 2964 and SPV 2966 were early with 73 days to flower and 113 days to mature.

e Plant height - Plant height ranged from 148 cm in CSV 17 to 243 cm in SPV 2978.

e Grain yield — Among checks CSV 27 was highest yielder (3651 kg/ha) and none of the test varieties could yield better
than CSV 27.

o Fodder yield - CSV 27 was highest fodder yielding check (137 g/ha) and the entries, SPV 2961 (141.1 g/ha), SPV 2963
(140.8 g/ha) and SPV 2978 (138.1 g/ha) recorded slight fodder yield advantage over CSV 27.

e Grain size - Maximum grain size was recorded in CSV 37 (2.82 g/100 seeds) and lowest in SPV 2974 (2.38 g/100
seeds).

e  Remarks — None of the test varieties were yielding better than the check, CSV 27 (3651 kg/ha) for grain, but SPV 2961
(141.1 g/ha), SPV 2963 (140.8 g/ha) and SPV 2978 (138.1 g/ha) recorded slight fodder yield advantage over CSV 27.

Table 3B. Performance of varieties in Initial Variety Trial (IVT) — Zone Il during kharif 2022

%% %%

SF DH-
. over over
Sl. | Variety Centre GY R csv FY R csv DTF DTM PH swW GMFG | GMTG Is-.:::ing
27 27

1 SPV2956 | Udaipur 32757 | 21 -10.3 | 135.2 8 -157 | 775 118.4 206.3 266 | 35 4.0 56.8
2 SPV2957 | Hyderabad 3478.7 6 | -472 | 1278 | 18 -7.01 7.7 118.7 203.0 257 | 3.2 3.8 58.8
3 SPV2958 | Hyderabad 32515 | 24 | -109 | 1314 | 13 434 | 782 118.9 215.7 268 | 4.3 48 62.1
4 SPV2959 | Akola 33083 | 18 | -9.39 | 1305 | 14 5.02 | 745 114.4 200.3 271 | 43 438 59.9
5 SPV2960 | Akola 3543.7 4 | 295 | 1354 7 -147 | 756 116.4 211.8 273 | 45 5.2 58.6
6 SPV2961 | Deesa 3506.4 5 | -3.97 | 14141 1 268 | 747 114.8 2384 271 ] 33 3.8 56.8
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7 SPV2962 | Deesa 32732 | 22 -10.4 | 1364 5 -0.74 779 118.9 230.2 265 | 3.7 4.2 51.0
8 SPV2963 | Coimbatore 32844 | 19 -10.0 | 1408 2 244 74.0 113.9 223.8 275 | 5.0 55 52.8
9 SPV2964 | Coimbatore 33113 | 17 931 | 1289 | 17 6.16 73.2 113.2 210.6 264 | 42 4.7 49.9
10 SPV2965 | Chamrajnagar 31069 | 28 -14.9 | 1349 9 -1.82 76.1 116.9 210.9 276 | 43 5.0 56.4
11 SPV2966 | Chamrajnagar 34304 | 10 6.056 | 130.2 | 15 -5.23 731 114.0 206.4 275 | 4.8 55 52.9
12 SPV2967 | Surat 32790 | 20 102 | 1215 | 21 -11.5 76.5 1171 186.7 26 | 32 38 545
13 SPV2968 | Surat 34168 | 11 642 | 1274 | 19 -7.29 76.3 117.0 188.3 275 | 5.7 6.2 52.5
14 SPV2969 | Palem 33679 | 12 -7.76 | 1153 | 28 -16.1 776 118.7 169.6 258 | 5.0 55 56.5
15 SPV2970 | Palem 33647 | 14 -7.85 | 1201 | 22 -12.6 76.1 116.9 1926 262 | 4.2 4.7 58.8
16 SPV2971 | Hyderabad 33649 | 13 -7.84 | 1337 | 11 -2.66 74.8 116.0 208.4 264 | 43 5.0 55.0
17 SPV2972 | Hyderabad 3436.1 9 -5.89 | 1200 | 23 -12.7 78.0 118.7 1874 271 | 47 53 50.2
18 SPV2973 | Parbhani 32212 | 25 -11.8 | 129.8 | 16 -5.55 | 786 119.3 2131 283 | 3.7 4.2 59.2
19 SPV2974 | Hyderabad 31341 | 26 142 | 171 ] 25 -14.8 78.5 119.2 178.1 238 | 3.0 38 50.8
20 SPV2975 | Hyderabad 33162 | 16 917 | 119.0 | 24 -13.4 74.0 114.9 183.8 269 | 47 5.2 53.7
21 SPV2976 | Hyderabad 3466.2 7 -5.07 | 1344 | 10 217 79.0 120.0 2114 263 | 45 5.0 58.1
22 SPV2977 | Indore 3583.9 3 -1.84 | 1156 | 27 -15.9 77.8 118.1 180.7 259 | 4.0 4.5 56.1
23 SPV2978 | Indore 3446.9 8 -5.59 | 138.1 3 0.54 78.6 119.5 243.4 262 | 3.8 4.3 52.4
24 Ccsv 17 31237 | 27 1164 | 26 64.3 103.5 148.1 26 | 53 58 53.0
25 Csv 27 3651.2 1 137.4 4 78.7 119.6 238.0 269 | 47 5.2 60.2
26 Ccsv 37 32681 | 23 1227 | 20 716 1126 206.6 282 | 3.8 43 55.0
27 Ccsv41 3591.9 2 135.9 6 78.2 118.7 218.9 267 | 3.0 3.7 59.3
28 L check 33228 | 15 1315 | 12 77.9 118.8 215.2 264 | 5.8 6.3 51.9

Mean 3295.9 129.7 76.4 115.0 2114 266 | 4.1 4.65 54.21

CV(%) 9.1 8.7 24 2.0 7.8 10.55 | 24 23 16.91

P-Value 0.2 0.0 0.0 0.0 0.0 04 | 0.06 0.07 0.00

CD(5%) 350.8 154 22 23 216 024 | 2.0 2.15 9.67

CD(1%) 465.1 20.5 3.0 3.0 28.6 0.32 12.75

Note: R - Ranking; GY - Grain Yield (kgha); FY - Fodder Yield (g/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height
(cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field grade (1-9); GMTG - Grain
mold threshed grade (1-9)

Zone Il (Table 3C)

o Days to flowering and maturity — Flowering in varieties ranged from 66-86 days. CSV 17 was the earliest to flower (66
days) with 104 days for maturity in this zone. None of the test varieties were comparable to early check. Among test
varieties, SPV 2964 was the earliest to flower (73 days) and to mature (110 days).

e Plant height — Plant height ranged from 161 cm in CSV 17 to 254 cm in SPV 2961.

e  Grain yield — Among checks CSV 41 was the highest yielder (2759 kg/ha). Among test varieties, SPV 2963 (3137
kg/ha) and SPV 2961 (3119 kg/ha) recorded 13% grain yield advantage over CSV 41, while SPV 2960 (2896 kg/ha)
recorded 5% grain yield advantage.

o Fodder yield — SPV 2961 was highest fodder yielder (160.1 g/ha) followed by SPV 2956 (158.5 g/ha). Best check for
fodder yield was CSV 41 (150.1 g/ha).

o Grain size — Maximum grain size was recorded in CSV 37 (3.27 g/100 seeds), followed by CSV 41 (3.07 g).

o Remarks — SPV 2963 (3137 kg/ha) and SPV 2961 (3119 kg/ha) recorded 13% grain yield advantage over CSV 41
(2759 kg/ha), while SPV 2960 (2896 kg/ha) recorded 5% grain yield advantage. SPV 2961 (160.1 g/ha) recorded 7%
fodder yield advantage over CSV 41 (150.1 g/ha).

Table 3C. Performance of varieties in Initial Variety Trial (IVT) — Zone lll during kharif 2022

%t | %t %t | %t

Sl | Variety | Cent GY R |over |over | gy | g |over jover | nrlpmy [py | sw | M | GM thDH-
- | varely entre csV | csv csV | csv FG | T6 s:;ing
M |2 4 27
1| SPV2956 | Udaipur 24383 | 17 | -116 | 143 | 1685 | 2 | 560 | 228 | 626 | 1183 | 2337 | 27 | 40 | 63 | 568
2 | SPV2957 | Hyderabad | 23616 | 20 | 144 | 107 | 1083 | 25 | 278 | -16.1 | 836 | 1199 | 2379 | 256 | 40 | 57 | 588
3 | SPV2958 | Hyderabad | 2078.1 | 24 | 247 | 260 | 1456 | 6 | -300 | 12.8 | 82.8 | 1182 | 2432 | 282 | 40 | 63 | 62
4 | SPV2959 | Akola 24809 | 15 | 1041 | 163 | 1334 | 11 | 14 | 331 | 813 | 1180 | 2147 | 256 | 47 | 50 | 599
5 | SPV2960 | Akola 28965 | 3 | 499 | 358 | 1251 | 17 | 167 | 311 | 800 | 116.8 | 2340 | 266 | 43 | 50 | 586
6 | SPV2961 | Deesa 31187 | 2 | 130 | 462 | 1604 | 1| 667 | 240 | 794 | 1158 | 2540 | 266 | 47 | 47 | 568
7| SPV2962 | Deesa 24447 | 16 | 114 | 146 | 1211 | 18 | 193 | 623 | 788 | 1145 | 2518 | 278 | 40 | 47 | 510
8 | SPV2963 | Coimbatore | 31365 | 1| 137 | 47.0 | 117.0 | 19 | 214 | 865 | 763 | 1130 | 2210 | 261 | 47 | 53 | 528

9 SPV2964 | Coimbatore 2767.9 6 0.33 29.7 | 1099 | 24 -26.7 -148 | 729 | 110.2 | 2283 266 | 5.0 5.7 49.9

10 | SPV2965 | Chamrajnagar | 25685 | 11 | -6.90 204 | 1346 | 10 -10.3 427 | 748 | 109.8 | 238.0 27 | AT 5.3 56.4

11 | SPV2966 | Chamrajnagar | 2327.0 | 21 | -15.7 9.07 | 1367 9 -9.57 514 | 748 | 110.5 | 246.1 263 | 53 5.3 52.9

12 | SPV2967 | Surat 2565.8 | 12 | -7.00 203 | 1165 | 21 -23.1 -105 | 793 | 1155 | 214.3 244 | 43 6.0 54.5
13 | SPV2968 | Surat 25246 | 13 | -849 18.3 | 1253 | 16 -16.5 -2.95 | 804 | 117.0 | 199.4 255 | 4.0 6.3 52.5
14 | SPV2969 | Palem 2848.7 5 3.26 335 | 1167 | 20 -22.9 -103 | 794 | 1154 | 1924 274 | 47 6.7 55.5
15 | SPV2970 | Palem 27123 | 10 | -1.69 271 | 1142 | 22 -23.9 -11.5 | 781 | 1133 | 216.3 248 | 47 5.7 58.8

16 | SPV2971 | Hyderabad 2858.2 4 3.60 340 | 1313 | 12 -125 172 | 78.7 | 113.6 | 229.8 295 | 43 5.7 55.0

17 | SPV2972 | Hyderabad 24928 | 14 | -9.64 16.8 | 112.0 | 23 -25.4 -133 | 834 | 119.6 | 2291 252 | 47 6.3 50.2

18 | SPV2973 | Parbhani 20771 | 25 | -247 -2.64 | 151.2 3 0.73 171 | 824 | 117.9 | 205.3 295 | 43 6.3 59.2
19 | SPV2974 | Hyderabad 17861 | 28 | -353 -16.3 | 1265 | 15 -15.7 -200 | 852 | 120.0 | 219.8 224 | 43 7.0 50.8
20 | SPV2975 | Hyderabad 1969.9 | 26 | -28.6 -1.67 89.0 | 28 -40.7 -31.1 | 784 | 113.8 | 199.3 263 | 47 7.3 53.7
21 | SPV2976 | Hyderabad 2730.5 9 | -1.02 28.0 | 1424 7 -5.10 103 | 824 | 118.3 | 2449 269 | 4.7 5.7 58.1
22 | SPV2977 | Indore 21712 | 22 | 213 1.77 910 [ 27 -39.4 =295 | 821 | 118.7 | 1914 219 | 43 5.3 55.1
23 | SPV2978 | Indore 23635 | 19 | -14.3 10.8 | 149.7 5 -0.26 160 | 858 | 118.8 | 238.0 225 | 5.0 5.3 524
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. over | over over over GM GM SF DH-
Sl. | Variety Centre GY R csv | csy FY R csy oSV DTF | DTM PH SW FG 16 Late.
Al 27 4 27 sowing
24 Csv 17 19111 | 27 954 | 26 65.7 | 104.2 | 160.9 248 | 4.7 5.3 53.0
25 Ccsv 27 21335 | 23 1291 | 13 853 | 1206 | 238.0 284 | 4.0 5.3 60.2
26 CSV 37 27418 8 136.9 8 701 | 1116 [ 2199 327 | 5.0 5.7 55.0
27 CSV41 2758.8 7 150.1 4 769 | 111.8 | 266.2 3.07 | 43 5.3 59.3
28 L check 24137 | 18 1291 | 14 80.7 | 114.3 | 2329 248 | 4.0 5.0 51.9
Mean 2488.5 127.0 79.3 | 1153 | 225.0 265 | 4.5 5.71 54.21
CV(%) 19.8 16.6 48 46 124 | 10.89 | 10 14 16.91
P-Value 0.0 0.0 0.0 0.0 0.0 0 | 0.00 | 0.00 0.00
CD(5%) 680.6 39.7 53 5.6 28.6 04 | 07 1.3 9.67
CD(1%) 902.4 52.8 7.0 74 38.0 0.53 12.75

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to roweriﬁg; DTM - Days to maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)

All India (Table 3D)

o Days to flowering and maturity — Flowering in varieties ranged from 64-80 days. CSV 17 was the earliest to flower (64
days) with 104 days for maturity. None of the test varieties were comparable to early check. Among test varieties, SPV
2964 was the earliest to flower (71 days) and to mature (112 days).

o Plant height — Plant height ranged from 154 cm in CSV 17 to 252 cm in SPV 2962.

e Grain yield - Among checks CSV 41 was the highest yielder (3791 kg/ha). None of the test entries are yielding higher
grain yield over CSV 41.

e Fodder yield — CSV 41 was highest fodder yielder (141.5 g/ha) among the checks. The test varieties, SPV 2961 (150
g/ha) and SPV 2956 (149 g/ha) recorded 5% higher fodder yield compared to CSV 41.

e Grain size - Maximum grain size was recorded in CSV 37 (3.17 g/100 seeds) and lowest in SPV 2877 (2.41 g/100
seeds).

e Remarks — None of the test varieties could yield better either for grain yield but , SPV 2961 (150 g/ha) and SPV 2956
(149 g/ha) recorded 5% higher fodder yield compared to CSV 41 in this zone.

Table 3D. Performance of varieties in Initial Variety Trial (IVT) —All India during kharif 2022

% % % % % * % * SF DH
. over over over over GM GM

Sl. | Variety Centre GY R csV csV FY R csv csv DTF DTM PH SW FG 16 Late.

4 27 4 27 sowing
1 SPV2956 | Udaipur 3319.7 | 19 | -124 | -1.14 | 1487 2 5.07 4.19 | 78.1 | 118.3 | 230.8 275 | 36 4.6 56.8
2 SPV2957 | Hyderabad 3316.8 | 20 | -12.5 | -1.23 | 130.3 | 16 -7.95 | -8.72 | 78.7 | 118.8 | 229.5 26 | 3.0 4.0 58.8
3 SPV2958 | Hyderabad 32255 | 22 | -14.9 | -3.94 | 140.3 8 -0.82 | -1.66 | 78.6 | 118.4 | 237.3 2.74 | 3.6 45 62.1
4 SPV2959 | Akola 3465.4 7 | -8.60 3.20 | 133.0 | 12 -5.98 | -6.77 | 75.0 | 115.1 | 213.7 2.75 | 39 4.3 59.9
5 SPV2960 | Akola 3640.0 5 | -3.99 8.40 | 132.0 | 14 -6.72 | -7.51 | 74.6 | 1151 | 231.1 2.75 | 3.9 4.4 58.6
6 SPV2961 | Deesa 3677.9 4 | -2.99 9.53 | 149.7 1 5.82 493 | 74.8 | 1148 | 251.2 275 | 35 4.0 56.8
7 SPV2962 | Deesa 33703 | 15 | -11.1 0.37 | 139.0 9 -1.76 | -2.59 | 76.4 | 116.7 | 251.9 277 | 37 4.1 51.0
8 SPV2963 | Coimbatore 3714.2 2 | -2.03 10.6 | 126.4 | 20 -10.7 | -11.4 | 73.7 | 113.7 | 229.2 2.7 | 4.2 4.9 52.8
9 SPV2964 | Coimbatore 3443.6 8 | -9.17 255 | 127.7 | 18 -9.78 | -105 | 71.2 | 111.8 | 2264 272 | 39 45 49.9

10 | SPV2965 | Chamrajnagar | 3180.2 | 23 | -16.1 | -5.30 | 1334 | 11 -5.71 | -6.50 | 74.0 | 113.1 | 230.9 272 | 44 4.7 56.4

11 | SPV2966 | Chamrajnagar | 3422.8 | 13 | -9.72 1.93 | 1349 | 10 -4.67 | -5.47 | 72.1 | 112.6 | 234.0 271 | 46 5.1 52.9

12 | SPV2967 | Surat 3430.6 | 12 | -9.51 216 | 1141 | 25 -19.3 | -20.0 | 76.0 | 115.8 | 205.5 254 | 35 4.2 54.5
13 | SPV2968 | Surat 3362.8 | 16 | -11.3 0.14 | 126.2 | 21 -10.8 | -11.,5 | 75.3 | 115.7 | 197.7 2.69 | 4.0 5.1 52.5
14 | SPV2969 | Palem 33585 | 17 | -114 0.02 | 1175 | 24 -17.0 | -17.7 | 77.1 | 117.0 | 183.7 256 | 44 5.3 55.5
15 | SPV2970 | Palem 3570.7 6 | -5.82 6.33 | 1243 | 22 -12.1 | -12.9 | 75.0 | 114.8 | 214.8 266 | 3.7 4.3 58.8
16 | SPV2971 | Hyderabad 3686.8 3 | -2.76 9.79 | 132.8 | 13 -6.13 | -6.92 | 74.8 | 114.9 | 220.8 2.81 | 3.7 4.5 55.0
17 | SPV2972 | Hyderabad 3439.7 9 | -9.27 243 | 1223 | 23 -13.6 | -14.3 | 78.1 | 118.2 | 221.3 258 | 4.0 5.1 50.2
18 | SPV2973 | Parbhani 31495 | 24 | -16.9 | -6.21 | 1404 7 -0.75 | -1.58 | 78.9 | 118.5 | 222.9 299 | 38 4.7 59.2
19 | SPV2974 | Hyderabad 2706.3 | 28 | -28.6 | -19.4 | 126.6 | 19 -10.5 | -11.3 | 80.3 | 120.1 | 207.7 245 | 34 4.8 50.8
20 | SPV2975 | Hyderabad 2908.3 | 26 | -23.3 | -13.4 | 1029 | 27 -27.3 | -27.9 | 729 | 113.7 | 1914 27 141 55 53.7
21 | SPV2976 | Hyderabad 34394 | 10 | -9.28 242 | 1445 3 2.09 1.23 | 79.2 | 118.9 | 237.0 2.65 | 3.9 4.8 58.1
22 | SPV2977 | Indore 31182 | 25 | -17.8 | -7.14 | 108.1 | 26 -23.6 | -242 | 79.9 | 119.7 | 181.1 244 | 35 4.7 55.1
23 | SPV2978 | Indore 32895 | 21 | -13.2 | -2.04 | 1412 6 -0.18 | -1.02 | 79.7 | 118.8 | 247.2 256 | 4.0 4.3 52.4
24 CSv 17 2888.5 | 27 99.7 | 28 63.8 | 104.2 | 153.9 2.56 | 4.2 4.6 53.0
25 Csv 27 3358.0 | 18 142.7 4 79.7 | 1195 | 241.7 279 | 40 4.3 60.2
26 CSv 37 34055 | 14 1293 | 17 69.1 | 110.7 | 2185 3.08 | 3.8 4.3 55.0
27 CSVv 41 3791.3 1 141.5 5 75.4 | 115.1 | 246.3 2.86 | 3.1 4.0 59.3
28 L check 3432.1 | 11 1315 | 15 75.4 | 1148 | 2295 2.68 | 4.7 4.8 51.9
Mean 3331.9 130.2 75.9 | 115.1 | 221.3 254 | 3.9 4.64 54.21
CV(%) 13.1 12.5 3.6 3.1 9.3 | 10.35 | 27 24 16.91
P-Value 0.0 0.0 0.0 0.0 0.0 0 [ 005 | 014 0.00
CD(5%) 365.3 14.0 2.2 2.3 14.3 0.17 | 1.3 1.37 9.67
CD(1%) 481.1 18.5 2.9 3.0 18.8 0.22 12.75

Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (g/ha); DTF - Days to flowering; DTM ; Days tb maturity; PH -
Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage at 28 DAE; GMFG - Grain mold field
grade (1-9); GMTG - Grain mold threshed grade (1-9)
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1.

Coordinated sorghum breeding research

Initial and Advanced Specialty sorghum varietal trial (IASSVT) (Tables 4.1 to 4.8, 6)
A trial on specialty sorghums which was initiated under AICRP-sorghum to fast track the release of sorghum genotypes with
special traits, was conducted during kharif 2022 with 16 test entries and 4 checks. The test entries include 6 red genotypes
of which one is hybrid (SPH 2010) and 5 varieties, 6 yellow grained genotypes and 4 for high Fe and Zn. The checks include
CSH 41, CSV 20, Paiyur 2 and Palem Pacha Jonna. This trial was conducted across elevan locations, i.e. Palem, Akola,
Parbhani, Hagari, Dharwad, Chamarajanagar, Coimbatore, Indore, Deesa, Surat, Udaipur.

Table 4A: Evaluation of genotypes under Initial and Advanced Specialty Sorghum trial (IASSVT) over 11

locations
Sl. Entry Centre Trait %t % * Dry fodder yield %t Days to Days to Plant 100
ov;r over (g/ha) ov;r % * over 50% Maturity | Height Seed
Grain Yield Paiyur Paiyur flowering (cm) weight
(kg/ha) csv 2/ csv 2/Paccha (9)
20/CSH 20/CSH | !
#“ Paccha 4 jonna
jonna
Mean R Mean R
1| SPH2010 | Hyderabad | Red hybrid 3209.9 2| 24 9.01 110.7 7| 1606 727 67.8 1079 | 2326 | 278
2 | SPV2620 | Akola Yellow 23095 | 16 | 1743 -3.06 972 | 15 | 155 1.35 714 107 | 2429 | 280
3 | SPV2904 | Hyderabad | HighFe/Zn | 29384 5 5.06 1016 | 11 3.32 76.2 157 | 2197 | 263
4| SPV2905 | Parbhani | Red 20738 | 19 | 2586 | 2957 1143 5 8.74 4.28 789 177 | 266.1 245
5 | SPV2906 | Akola Yellow 24798 | 11 | 1134 4.09 981 | 14| 669 044 705 1091 | 2581 2.78
6 | SPV2907 | Palem Yellow 24153 | 13 | 1365 1.38 988 | 12 | 600 0.30 69.4 1088 | 2409 | 246
7 | SPV2908 | Palem Yellow 22459 | 18 | 1970 573 921 | 19 | 1237 -6.50 69.7 1091 | 2381 2.60
8 | SPV2999 | Hyderabad | HighFe/Zn | 2869.9 6 261 1135 6 8.00 775 174 | 2205 | 263
9 | SPV3000 | Hyderabad | HighFe/Zn | 29993 3 7.23 106.6 8 1.42 779 1168 | 211.3 | 260
10| SPV3001 | Hyderabad | HighFe/Zn | 24503 | 12 | -1240 114.7 4 9.12 795 195 | 2205 | 262
SPV3002 Greyed
11 Hyderabad | orange 2623.2 9| 622 | -1092 86.7 | 20 | -17.46 -27.3 759 157 | 1654 | 250
12| SPV3003 | Akola Red 26804 8 | 417 -8.97 952 | 17 | -038 202 771 151 | 2084 | 277
13| SPV3004 | Akola Red 24989 | 10 | 1066 | -15.14 119.2 3| 1339 -0.19 789 160 | 2734 | 277
14| SPV3005 | Parbhani | Red 19610 | 20 | -29.89 | -33.40 1428 1| 3588 19.60 883 1232 | 2830 | 228
15| SPV3006 | Palem Yellow 23782 | 15 | 1497 -0.18 931 | 18 | 1145 552 712 1108 | 2302 | 251
16| SPV3007 | Palem Yellow 22832 | 17 | 1837 -4.16 1037 | 10 | 135 5.26 716 109 | 2488 | 237
17 | CSH41 Hybrid check | 3290.0 1 954 | 16 69.2 1099 | 1776 | 279
18| CSV20 White variety | 27970 7 105.1 9 7238 130 | 2247 | 264
19| Paiyur2 Red check 20446 4 1194 2 753 142 | 2494 | 264
Palem Yellow check
pacha
20 | Jonna 2824 | 14 985 | 13 700 1098 | 244.1 241
21| Mean 2589.3 1053 743 1133 | 2330 | 260
2| V(%) 14.32 16.6 47 40 | 104 | 994
24| P-Value 0.00 0.0 0.0 0.0 0.0 | 000
2% | CD(5%) 497.0 19.8 44 43 | 211 0.18
CD(1%) 656.0 262 58 57 | 219 | 02
The red sorghum hybrid, SPH 2010 (3210 kg/ha) recorded grain yield onpar with white hybrid, CSH 41 (3290 kg/ha)
with 9% grain yield advantage over the red variety, Paiyur 2 (2945 kg/ha). It (110.7 g/ha) also recorded 16% fodder
yield advantage over CSH 41 (95.4 g/ha). None of the red varieties were yielding better than either CSV 20 or Paiyur 2.
However, SPV 3003, a red variety has given grain yield close to CSV 20. One yellow sorghum variety, SPV 2906
(2479.8 kglha) recorded 4% higher grain yield compared to the yellow check, Palem Pachajonna (2382 kg/ha).
Varieties with high iron and zinc, SPV 2904 (2938 kg/ha) and SPV 3000 (2999 kg/ha) recorded 5% and 7%
improvement in grain yield over CSV 20 (2797 kg/ha).
2. Trial 5: Summer sorghum trial (Tables 5)

To understand the adaptability of the kharif sorghum hybrids for cultivation during summer, a trial was taken up at five
locations, Chamarajanagara, Hagari and Siruguppa of Karnataka;
genotypes along with 4 checks were evaluated for grain yield and other parameters. The released hybrids, CSH 41 and
CSH 16 along with SPH 1938 (CSH 48) performed well very with grain yield of above 4.4 tons/ha. The early hybrid, CSH 30
matured in 106 days.

Table 5. Performance of hybrids in summer sorghum trial during summer 2022

and Buldhana and Washim of Maharashtra. Nine

Grain Yield Dry fodder yield Days to 50% Days to Maturity Plant Height 100 Seed weight

Sl (kglha) (g/ha) flowering (cm) (9)

INDIA (5) INDIA (4) INDIA (5) INDIA (5) INDIA (5) INDIA (5)

No. | Entry R R R R R R
1 SPH1938 4451 | 3 11015 | 7 0] 7 M3 1 9 133 | 13 263 | 6
2 SPH1942 4366 | 5 1357 | 5 731 116 | 11 156 | 2 252 | 12
3 SPH2011 4003 | 10 11373 | 4 68 | 4 M1 ] 5 154 | 3 264 | 5
4 SPH2012 4045 |1 9 10652 | 10 731 13 117 | 12 145 | 7 261 | 7
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sI Grain Yield Dry fodder yield Days to 50% Days to Maturity Plant Height 100 Seed weight
’ (kg/ha) (g/ha) flowering (cm) (9)

5 SPH2013 4099 | 8 13027 | 1 73 | 12 117 | 13 163 | 1 255 | 11
6 SPH2014 4175 | 7 9238 | 13 67 | 3 108 | 2 135 | 12 248 | 13
7 SPH2015 3847 | 11 11413 | 3 67 | 2 100 | 3 147 | 5 257 | 10
8 SPH2016 3793 | 12 10647 | 11 70| 8 114 | 10 139 | 10 261 | 8
9 SPH2017 4194 | 6 10537 | 12 7009 113 | 8 147 | 6 275 | 2
10 CSH 16 4485 | 2 11470 | 2 69 | 6 1M1 | 6 152 | 4 272 | 3
11 CSH 25 4383 | 4 11235 | 6 71110 M3 | 7 140 | 9 271 | 4
12 CSH 30 3638 | 13 10843 | 8 65 | 1 106 | 1 144 | 8 258 | 9
13 CSH 41 4551 1 10686 | 9 69 | 5 1M1 | 4 137 | 11 276 | 1

CV(%) 4156 11038 70 112 146 2.63

SE of Difference 465 1647 3 5 16 0.15

P-Value 620 2209 5 7 22 0.20

CD(5%) 8.79 1041 3.94 3.67 8.73 4.46

CD(1%) 0.00 0.04 0.00 0.00 0.01 0.01

3. Trial 6. Interinstitutional Hybrid Trial (Tables 6A to 6C)

Three inter-interstitutional hybrid trials were conducted during kharif 2022 by pooling the ms and R lines from different
centres. IIHT-1 consisted of 32 entries of which 30 were test hybrids and two were checks. These were sown in RCBD with
two replications and each entry in four rows at three centres, Akola, Dharwad and Palem. While IIHT-2 was conducted with
25 entries of which 23 were test hybrids and two were checks. This trial was sown at three centres, Surat, Indore and
Chamarajanagar. But the trial at Indore was vitiated because of heavy rains during germination. The trial was sown in RCBD
with two replications and each entry in two rows. IIHT-3 was taken up with 15 entries (13 test hybrids and two checks) at two
centres, Parbhani and Hagari. The trial was sown in RCBD with two replications and each entry in two rows. At all locations
the data was recorded on grain and fodder yields, days to flower and maturity and 100 seed weight. Total 13ms from
different centers were pooled and 10 R lines contributed by IIMR were used in crossing. Centres have used their best R
lines in making crosses with ms lines shared. The parents involved in these interinstitutional hybrid trials and the centres
contributing the parents are;

MS lines R lines- from IIMR (Hari)
MS lines Code Centre R lines Code
1 A48 MS01-21 Nandyal 1 IMR 20001 R 01-21
2 | A450 MS02-21 2 IMR 20005 R 02-21
3 | A11032 MS03-21 3 IMR 20013 R 03-21
4 | AKMS 90A MS04-21 Akola 4 IMR 20016 R 04-21
5 | AKMS 751A MS05-21 5 IMR 20018 R 05-21
6 | PMS 101A MS06-21 Parbhani | 6 IMR 20029 R 06-21
7 | PMS 28A MS07-21 7 IMR 20032 R 07-21
8 | IIMR 133A MS08-21 IMR 8 IMR 20036 R 08-21
9 | IIMR 143A MS09-21 9 IMR 20037 R 09-21
10 | IIMR 159A MS10-21 10 IMR 20048 R 10-21
11 [ IMR 179A MS11-21
12 | 4214A MS12-21 IMR
13 | 372A MS13-21
Table 6.1. Summary of experimental hybrids in Inter-institutional Hybrid Trial 1- Kharif 2022
Grain Yield | % * % * Dry fodder | % * % * DF DM PH 100
(kg/ha) over | over | yield(g/ha) | over over (cm) Seed
CSH | CSH CSH CSH weight
4 30 4 30 (9)
No. | Entry Pedigree Centre R R
1 IIHT 1 MO1 x 133 Indore 2868 | 32 | 345 | 265 | 846 | 23| 127 | 46| 73| 116 142 1.94
2 IIHT 2 M-01 x 134 3040 [ 30 [ 306 [ 221 [ 823 | 25 -15.1 1.7 74 118 139 2.31
3 IIHT 3 M-01 x 140 2059 | 31| 324 | 242 | 854 | 21| 119 | 56| 75| 114 146 2.32
4 IIHT 4 M-01 x 144 3541 [ 29 [ 191 [ 93] 1031 8 64 | 274 | 74| 118 173 243
5 IHT 5 CSH 16 4430 | 6 12| 135 ] 1073 ] 6 107 | 326 [ 67 ] 111 182 2.70
6 IHT 6 MS04-21 x NR10-15 IMR 4297 | 13| 19| 101 | 959 | 13 10 185 71 ] 115 181 2.31
7 IIHT 7 MS-04-21 x SVD-1290 | Dharwad 4408 | 7 07 ] 129 | 937 ] 17 33| 158 [ 69| 112 189 2.26
8 IHT 8 MS 04-21 x R 05-21 Palem 4643 | 4 60 189 1211 [ 3 250 [ 497 | 73| 17| 227 246
9 IIHT 9 MS 04-21 x R 06-21 5163 | 1] 179 [ 322 [ 1271 | 1 312 [ 574 74 118 ] 220 2.39
10 | IIHT10 MS 04-21 x R 08-21 5085 | 2] 164 | 303 [ 1219 ] 2 258 | 507 | 72| 116 [ 200 2.52
11 [ IHT 11 MS05-21 x NR10-15 IMR 439 | 22| 55] 60 973 [ 11 041 23] 73] 17 178 1.96
12 [ IHT 12 MS06-21 x NR10-15 4386 | 9 02| 123 ] 973 ] 10 04| 203 | 69| 113 188 2.36
13| IHT13 MS-06-21X AKR 545 Akola 4367 | 11| -03 | 119 | 934 | 18 36 | 155 69 | 113 191 2.48
14 [ IHT 14 MS 06-21 x R 02-21 Palem 447 1 21| 53] 62 1080 [ 5 M5 335 72 M7 ] 209 2.55
15 | IHT15 M-06 x 137 Indore 4207 | 17| -39 | 78| 980 | 9 1.1 [ 211 71| 115 183 2.65
16| IHT 16 MS-08-21X AKR 606 Akola 3782 | 28 | 136 | 31| 750 32| -226 | -73 [ 66| 110 163 2.19
17 [ IHT17 MS-08-21X AKR 598 4572 | 5 441 171 | 942 ] 16 28| 164 [ 67 ] 11 209 243
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GrainYield | %% % * Dry fodder | % * % * DF DM PH 100
(kg/ha) over | over | yield(g/ha) | over over (cm) Seed
CSH CSH CSH CSH weight
4 30 4 30 (9)
18 IIHT 18 M-10 x 144 Indore 4186 | 18 44 7.2 815 | 27 -15.9 0.7 69 113 178 248
19 | IHT19 M-10 x 134 4149 | 20 [ -53 63| 80129 173 1.0 70 | 114 181 2.49
20 IIHT 20 M-10 x 152 4175 | 19 4.7 6.9 79.6 | 30 -17.9 -1.6 68 112 181 2.52
21 IIHT 21 MS 10-21 x R 04-21 Palem 4390 8 0.3 124 | 104.3 7 76 | 289 72 116 208 2.63
22 | IHT 22 MS-11-21X AKR 519 Akola 4279 | 14| -23 96 | 948 | 14 22| 172 71| 115 196 217
23 IIHT 23 MS-12-21X AKR 525 Akola 3845 | 27 | 122 -1.5 772 | 31 -20.3 -4.6 67 111 172 248
24 IIHT 24 MS-12-21X AKR 597 4719 3 7.8 209 | 109.7 4 132 | 356 67 111 211 243
25 | IIHT 25 MS-12-21 x SVD-1408 | Dharwad 3910 | 25 | -10.7 02| 815 26| -159 [ 07 65 | 108 180 247
26 IIHT 26 MS-12-21 x SVD-1377 4253 | 16 -2.9 8.9 885 | 19 -8.7 9.4 65 108 171 2.37
27 IIHT 27 MS-12-21 x DSV-3 4075 | 23 -6.9 44 947 | 15 -2.3 17.1 67 110 188 2.51
28 | IIHT 28 MS-12-21 x DKS-57-1 3964 | 24 | -95 15| 8520 107 ] 69 69 | 113 154 242
29 IIHT 29 M-13 x 140 Indore 4258 | 15 -2.8 9.1 829 | 24 -14.4 2.5 70 115 166 2.59
30 IIHT 30 M-13 x 144 4307 | 12 -1.6 10.3 851 | 22 -12.2 52 70 114 162 2.56
31 | IIHT 31 CSH 41 4379 | 10 96.9 | 12 72 | 117 179 2.71
32 IIHT 32 CSH 30 3904 | 26 809 | 28 65 108 181 2.74
MEAN 4151 94.1 70 | 114 182 243
C.D. (5%) 1217 244 4 4 33 044
C.D. (1%) 1618 324 5 6 44 0.58
CV. (%) 17.96 15.87 318 | 225 | 1124 11.07
F
(Probability) 0.12 0.00 0.00 | 0.00 | 0.00 0.10
Among the hybrids of IIHT-1, four medium maturing hybrids and one early maturing hybrids were promising with about 10%
grain yield advantage over the respective checks, CSH 41 and CSH 30. Two hybrids recorded >10% grain yield advantage
over CSH 41 (IIHT 9 and IIHT 10). IHT 9, IIHT 10 and IIHT 24 were found promising for fodder yield also with >10%
improvement for fodder yield.
Table 6.2. Summary of experimental hybrids in Inter-institutional Hybrid Trial 2- Kharif 2022
Grain % % % Dry % % % DF | DM [ PH 100
Yield over over fodder over over Seed
(kg/ha) CSH CSH yield CSH CSH weig
4 30 (9/ha) 4 30 ht (g)
No. | Entry Pedigree Centre R R
1 IIHT 33 | MS03-21 x NR 10-15 IIMR 2815 [ 11| -16.7 | -31]1149| 1| 322 | 620 71| 111 218 | 3.10
2 IIHT 34 | MS03-21 x C43 2704 [ 12| 200 | 69 [1036| 2| 192 | 46.1 69 | 108 173 | 3.03
3 IIHT 35 | MS04-21 x C43 IIMR 2333 [ 15| 310 -19.7 ] 931 3 71| 313 77 | 117 180 | 2.65
4 IIHT 36 | MS-04-21 x SVD-1278 | Dharwad | 2556 | 14 | -244 | -12.0 | 595 | 15 | -31.6 | -16.1 77 | 116 223 | 2.83
5 [IHT 37 | MS-04-21 x SVD-1379 2333 [ 15| -31.0] -19.7 | 712 12| -18.0 0.5 72 | 111 198 | 2.88
6 IIHT 38 | MS-04-21 x SVD-1408 3704 | 5 96 | 275| 752 ] 10| -135 6.1 72 | 111 199 | 2.85
7 IIHT 39 | MS 04-21 x R 04-21 Palem 1870 | 18 | -447 | 356 | 835 | 6| -39 | 17.7 77 | 116 173 | 2.38
8 IIHT 40 | MS06-21 x CB11 IIMR 3611 | 6 69| 243 913 4 51| 288 71 | 110 234 | 255
9 IIHT 41 | MS06-21 x C43 2815 [ 11| -16.7| -31| 910 5 48| 284 69 | 108 217 | 3.18
10 | IIHT 42 | MS 06-21 x R 06-21 Palem 3056 | 9 9.6 52| 807 9| -71] 139 77 | 115 260 | 3.08
11 | IHT 43 | MS 06-21 x R 08-21 1519 [ 21 | -55.0 | -47.7 | 543 |16 | -37.6 | -235 79 | 118 252 | 2.63
12 | IIHT 44 | MS07-21 x NR10-15 IIMR 6500 | 1| 924 [ 1238 811 8| -6.7]| 144 78 | 117 215 | 2.83
13 | IIHT 45 | MS08-21 x NR10-15 4315 | 2| 277 | 486 | 459 | 19| -472 | -353 69 | 108 164 | 2.63
14 | IIHT 46 | MS08-21 x CB33 3333 | 8 14| 148 497 | 18| -428 | -29.9 70 | 110 181 | 2.95
15 | IIHT 47 | MS08-21 x C43 2130 [ 17 | -37.0 | -26.7 | 657 | 14| -24.4 7.4 69 | 109 161 | 2.78
16 | IIHT 48 | MS10-21 x C43 IIMR 3704 | 5 96 | 275 | 428 [ 22| -50.8 | -39.6 62 | 101 154 | 3.15
17 | IHT 49 | MS 12-21 x R 04-21 Palem 3389 | 7 03| 167 | 82| 7| 54| 1509 71 | 110 213 | 2.70
18 | IIHT 50 | MS-12-21 x SVD-1413 | Dharwad | 2315 | 16 | -31.5 | -20.3 | 434 [ 21 | -50.1 | -38.8 63 | 102 181 | 2.73
19 | IIHT 51 | MS-12-21 x SVD-1280 4204 | 3| 244 448 682 ] 13| -215 -3.8 72 | 111 169 | 2.65
20 | IIHT 52 | MS-12-21 x SVD-1487 4167 | 4| 233 | 435| 498 |17 | -42.7 | -29.8 72 | 110 216 | 2.60
21 | IHT 53 | MS-12-21 x SVD-1290 1852 | 19 | -452 | -36.2 | 747 | 11| -14.0 5.4 72 | 112 200 | 2.58
22 | IIHT 54 | MS-12-21 x SVD-1212 1852 [ 19 | 452 | -36.2 | 453 | 20| -47.9 | -36.1 72 | 111 185 | 2.65
23 | IIHT 55 | MS-12-21 x SVD-1101 2648 | 13| -216 | -88] 361 | 24| -584 | -49.0 70 | 109 165 | 2.65
24 | IIHT56 | CSH 41 3379 | 20 86.9 | 23 71 | 110 208 | 2.73
25 | IIHT57 | CSH 30 2904 | 10 709 | 25 61 | 101 185 | 2.78
MEAN 2977 66.9 71 | 110 197 | 2.78
CD 5% 430 64.27 3 3 46 | 0.66
CD 1% 583 87.10 4 5 63 | 0.90
CV (%) 7.00 46.53 211 | 1.52 | 11.40 | 1152
F (Prob) 0.00 0.44 0.00 | 0.00 | 0.00 | 0.69

Among the 23 hybrids tested, two were early maturing which flowered and matured on par with the early hybrid, CSH 30.
Among all the hybrids evaluated, five medium maturing hybrids, IIHT 38, IIHT 44, IIHT 45, IIHT 51 and IIHT 52 had shown
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>10% grain yield improvement over CSH 41. While an early maturing hybrid, IIHT 48 showed 27% grain yield advantage

over the early check, CSH 30.

Table 6.3. Summary of experimental hybrids in Inter-institutional Hybrid Trial 3- Kharif 2022

Grain % % % * Dry %+ % + DF | DM | PH 100
Yield over over fodder ov;r ov;r See(rj]
(kg/ha) CSH CSH yield weight
o 30 (a/ha) CSH41 | CSH30 ©
No. | Entry Pedigree Centre R R
1 [IHT 58 | MS02-21 x NR 10-15 | IIMR 3456 | 4 23| 885 | 1417 | 9 7.3 20| 80| 119 165 2.40
2 [IHT 59 | MS04-21 x CB11 3890 | 3| 151 [ 1122 | 1482 | 6 -3.0 67| 79| 127 166 2.45
3 [IHT 60 | MS05-21 x CB11 IIMR 2444 | 10 | -27.7 | 333 | 1500 | 5 -1.8 80| 83| 131 177 2.28
4 [IHT 61 | MS05-21 x C43 2574 | 9| -238 | 404 | 1352 [ 12| -115 27| 83| 132 148 2.25
5 [IHT 62 | MS 06-21 x R05-21 | Palem 2719 | 7| -195 | 483 | 1732 | 2 13.3 247 | 75| 111 199 2.32
6 [IHT 63 | MS09-21 x C43 IIMR 1975 | 11 | -41.6 77 1157 | 14| -243 | -167 | 83| 124 | 126 2.02
7 [IHT 64 | MS10-21 x NR10-15 5783 | 1| 711 [2155 | 1111 (15| -273| -20.0 | 65| 100 105 2.30
8 [IHT 65 | MS11-21 x NR10-15 | IIMR 4589 | 2| 3581504 | 1759 | 1 15.1 26.7 | 79| 120 179 2.29
9 [IHT 66 | MS 12-21 x R05-21 | Palem 3042 | 6| -10.0 | 66.0 | 1463 | 8 -4.3 53] 81 ] 119 154 2.38
10 | IIHT 67 | MS 12-21 x R 06-21 1191 | 14 | -64.8 | -35.0 | 159.3 | 3 4.2 147 | 82| 122 | 236 2.41
11 | IIHT 68 | MS 12-21 xR 02-21 1580 | 13 | -53.2 | -13.8 | 1472 | 7 -3.7 6.0 | 80| 120 176 2.32
12 | IIHT69 | MS 12-21 xR 10-21 1160 | 15 | -65.7 | -36.7 | 121.3 | 13| -206 | -127 | 79| 117 157 2.35
IIHT 70 | MS-12-21 x SVD- | Dharwad
13 1379 3117 | 5| -78| 7001370 11| -103 -1.3| 79| 118 152 2.08
14 | IIHT71 | CSH 41 2587 | 8 152.8 | 4 80 | 120 165 2.43
15 | IIHT 72 | CSH 30 1833 | 12 138.9 | 10 73 | 110 148 2.28
MEAN 2544 142.1 79 | 119 165 2.27
CD 5% 2212 36.34 9 19 56 0.52
CD 1% 3102 50.95 12| 27 78 0.72
CV (%) 41.82 11.62 5.09 | 7.41 | 1541 | 10.26
F (Prob) 0.29 0.21 045 | 046 | 0.09 0.80
Note: R - Ranking; GY - Grain Yield (kg/ha); FY - Fodder Yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100
grain weight (g)
Among the test hybrids, none of them were early. Three medium maturing hybrids were found to be promising for grain yield in comparison to the check.
Promising hybrids from all the three IIHT are listed in the table below.
Table 6.4. Promising hybrids in IIHT 1, 2 and 3
S.No. Hybrid Centres contributing parents Maturity type % increase over check
Female Male
1 IHT 9- MS04-21 x R 06-21 AKMS 90A- Akola IIMR 20029- IIMR Medium 17.9% (CSH 41)
2 IHT 10- MS04-21 x R 08-21 AKMS 90A- Akola IIMR 20036- IIMR Medium 16.1% (CSH 41)
3 IHT 24- MS12-21 x AKR 597 4214A- IMR AKR 597- Akola Medium 7.8% (CSH 41)
4 IHT 26- MS12-21 x SVD 1377 4214A- IMR SVD 1377- Dharwad Early 8.9% (CSH 30)
5 IHT 38- MS04-21 x SVD 1408 AKMS 90A- Akola SVD 1408- Dharwad Medium 9.6% (CSH 41)
6 IHT 44- MS07-21 x NR10-15 PMS 28A- Parbhani NR10-15- [IMR Medium 19.4% (CSH 41)
7 IHT 45- MS08-21 x NR10-15 IMR 133A- IMR NR10-15- [IMR Medium 27.7% (CSH 41)
8 IHT 48- MS10-21 x C 43 IMR 159A- IMR C 43-1IMR Early 27% (CSH 30)
9 IHT 51- MS12-21 x SVD 1280 4214A- IMR SVD 1280- Dharwad Medium 24.4% (CSH 41)
10 IHT 52- MS12-21 x SVD 1487 4214A- IMR SVD 1487- Dharwad Medium 23.3% (CSH 41)
11 IHT 59- MS04-21 x CB 11 AKMS 90A- Akola CB 11-1IMR Medium 15.1% (CSH 41)
12 IHT 64- MS10-21 x NR 10-15 IMR 159A- IMR NR10-15- [IMR Medium 29.4% (CSH 41)
13 IHT 65- MS11-21 x NR 10-15 IMR 179A- IMR NR10-15- [IMR Medium 36% (CSH 41)
4. Trial 7: Evaluation of F4 derivatives for shoot fly resistance and yield
Seventy eight derivatives of the crosses involving shoot fly resistant sources in their F4 generation were evaluated in
augmented design at two centres, Palem and Parbhani. These were planted in 3 blocks each with 6 checks. These
were evaluated for shoot fly tolerance and yield in different experiments. Data was recorded on shoot fly incidence and
on days to flower and maturity, plant height, grain yield per plant, fodder yield and 100 grain weight. Thirteen lines were
found to show shoot fly tolerance at both places of evaluation.
Table 7. Performance of F4 derivatives for shoot fly traits and yield
S. CODE Glo | SVR SF- SF- SF DH at 28 days
No. EGG/5P- | DH%21D GY/pl | HGW | DF | PH
Palem Par Av
3 | NJ2647 x 1518551 SF-F4-3 264 | 178 2.94 25.33 4080 | 2934 | 3508 | 349 | 179 | 762 | 229.2
5 | NJ2647 x 152205 SF-F4-6 164 | 1.78 2.94 17.83 3760 | 1203 | 2478 [ 381 | 203 | 775 | 2397
6 SF-F4-7 264 | 2.28 2.44 33.93 4910 | 2934 | 3928 | 357 | 202 | 762 | 166.9
7 SF-F4-8 214 | 178 2.94 20.83 3940 [ 21.01 3018 | 304 | 236 | 705 | 27041
9 | AKSV278 xRSSV9 | SF-F4-11 | 264 | 278 2.44 32.03 4880 | 4280 | 4578 | 335 | 214 | 748 | 2231
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AKSV318 x
11 | RSVA410 SFF4q3 | 264 | 278 | 24 1443 | 3170 | 434 | 1808 | a0 | 903 | 702 | 2312
36 | 296 x M35-1 SF-F4-44 | 247 | 253 2.28 30.66 3978 | 3890 | 39.39 207 ] 191|776 | 2688
41 SF-F4-50 | 1.97 | 2.03 2.78 5.86 2248 | 4140 | 31.89 359 | 227 | 683 | 2856
48 SF-F4-59 | 247 | 153 4.28 2546 4778 | 4584 | 4679 343 | 204|756 | 2597
49 SF-F461 | 197 | 2.03 3.78 26.06 4058 | 4846 | 4449 301 ] 191]803] 2318
56 | NRCSFR 08-3 SF-F4-69 | 2.39 | 1.69 2.78 33.71 4252 | 3272 | 3763 295 | 265 | 700 | 208.1
64 | NJ2647 x IS 2205 SF-F4-79 | 189 | 1.69 3.78 2561 4252 | 2551 34.03 214 | 207 | 756 | 1565
[(CO25 x MR839) x
74 | Ca3)xCsv 27 SEFagy | 189 | 119 4.28 35.41 4192 | 4982 | 4583 24 | 200 | 750 | 1633
79 | Csv17 SF-F4-66 | 2.50 | 3.00 2.00 65.23 4500 | 100.00 | 7250 316 | 207 | 615 | 1292
80 | CSV20 SF-F4-71 | 233 | 2.00 4.50 50.90 7270 | 5318 | 6297 353 | 242 [ 722 | 2346
81 | c43 SF-F4-77 | 233 | 183 5.17 4197 5903 | 6218 | 6057 342 | 241 ] 744 | 1391
82 | IS 18551 SF-F4-81 | 217 | 183 2.67 28.90 5963 | 3672 | 4817 294 | 175 [ 792 | 2184
83 | 1S 2205 SF-F4-85 | 1383 | 167 3.33 24.00 4707 | 3401 40.53 325 | 172 [ 783 | 2724
84 | SWARNA SF-F490 | 217 | 2.33 5.50 49,57 7177 | 5512 | 6343 296 | 252 | 680 | 1544
Between two
Contorl Mean 0.61 | 061 2.09 1417 2374 | 2044 14.07 04 | 02| 56 230
Between two
varieties in same 1.06 | 1.06 3.62 2454 4112 | 3540 | 2437
block 175 | 046 | 97 398
Between two
varieties not in same 1.15 1.15 3.91 26.51 4441 38.24 26.32
block 189 | 049 | 105 | 430
Between variety and
control 094 | 0.94 3.20 2164 3626 | 3122 | 2149 154 | 040 | 86 351
5.  Trial 8: Evaluation of F4 derivatives for grain mold resistance and yield
One hundred and sixty eight derivatives of the crosses involving grain mold resistant sources and guinea sorghum lines
in their F4 generation were evaluated in augmented design at two centres, Akola and Surat. These were planted in 5
blocks each with 5 checks. These were evaluated for grain mold tolerance and yield in different experiments. Data was
recorded on grain mold incidence and on days to flower and maturity, plant height, grain yield per plant, fodder yield
and 100 grain weight. 21 lines were found to show grain mold tolerance at both places of evaluation
Table 8. Performance of F4 derivatives for grain mold traits and yield
GM Field grade (1-9) GM Threshed grade Grain yield (g/pl)
(1-9)
Pedigree Line AKO [ SUR [ Av AKO [ SUR [ Av DF | PH AKO [ SUR JIMR [ AV
2 | PKV809 x AKSV144-4 GM-F4-2 190 | 420 | 305| 220 ] 380 | 300 ] 80| 2035 730 | 382 237 | 450
12 | PKV809 x AKSV144-4 GM-F4-13 190 | 420 | 305 | 220 | 380 | 300 76| 1712 610 | 368 | 362 | 446
49 | 27Bx (27B x 1518486) GM-F4-55 210 | 500 355 ] 180 ] 580 380 | 78| 1815 ] 696 | 219 | 195] 370
51 | 27Bx (27B x 1518486) GM-F4-57 210 | 500 | 355 | 280 | 480 | 380 | 77 | 2095 | 686 | 303 | 237 | 408
52 | 27Bx (27B x 1518486) GM-F4-58 210 | 500 | 355 | 180 | 480 | 330 | 78| 1998 | 546 | 310 | 337 | 397
55 | 27Bx (27B x 1S24579) GM-F4-62 310 | 400 ] 355 ] 280 | 480 ] 380 | 741801 | 486 | 408 | 320 | 404
77 | 27Bx (112x1526404) GM-F4-86 210 | 400 | 305 ] 280 ] 380 [ 330 | 72| 1725 | 416 | 223 57 | 232
2219B x (AKMS14B X 70 [ 1775 | 786 | 567 | 269 | 540
107 | 1533648) GM-F4-120 | 230 | 420 | 325 | 3.00| 400 | 350
2219B x (AKMS14B X 69 | 176.1 806 | 238 | 361 46.8
108 | 1933648) GM-F4-121 | 330 | 320 | 325 | 3.00| 3.00| 3.0
2219B x (AKMS1°4B 71| 1471 476 | 650 | 342 | 489
109 | Xis33648) GM-F4-122 | 330 | 420 | 375 | 3.00| 400 | 350
2219B x (AKMS1°4B 70 | 1141 686 | 266 | 529 | 494
112 | Xis33648) GM-F4-126 | 230 | 420 | 325 | 3.00 | 400 | 350
2219B x (AKMS1'4B 69 | 1151 63.6 80| 619 | 445
113 | Xis33648) GM-F4-127 | 330 | 420 | 375 | 3.00| 400 | 350
2219B x (AKMS1°4B 68 | 1245 | 466 | 254 | 299 | 340
115 | Xis33648) GM-F4-129 | 330 | 420 | 375 | 3.00| 400 | 350
2219B x (AKMS1°4B 68 | 1095 | 626 | 257 | 459 | 447
116 | Xis33648) GM-F4-130 | 230 | 420 | 325 | 3.00| 400 | 350
2219B x (AKMS1°4B 70 [ 1131 | 476 | 293 | 489 | 419
120 | Xis33648) GM-F4-134 | 230 | 420 | 325 | 3.00| 400 | 350
2219B x (AKMS1°4B 69 | 1258 | 456 | 134 | 389 | 326
123 | Xis33648) GM-F4-138 | 230 | 420 | 325 | 3.00| 500 | 4.00
2219B x (AKMS1°4B 75| 1363 | 690 | 300 | 383 | 457
128 | Xis33648) GM-F4-143 | 170 | 360 | 265 | 3.00 | 440 | 370
2219B x (AKMS1°4B 70 | 1287 | 470 350 | 283 | 367
130 | Xis33648) GM-F4-146 | 170 | 360 | 265 | 3.00 | 540 | 4.20
2219B x (AKMS1°4B 73 [ 1357 | 470 | 322 | 436 | 409
132 | Xis33648) GM-F4-148 | 170 | 360 | 265 | 200 | 440 | 3.20
162 | C43 x (C43 x 1S24166) GM-F4-182 | 270 | 360 | 315 | 300 | 440 | 370 | 75| 1513 | 500 | 379 | 383 | 420
168 | B58586 GM-F4-188 | 170 | 260 | 215 | 300 | 340 | 320 | 752053 | 450 | 504 | 323 | 426
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GM Field grade (1-9) GM Threshed grade Grain yield (g/pl)
(1-9)
169 | CSV 17 GM-F4-145 250 | 400 | 325 | 3.00 | 500 | 4.00 | 686 | 1275 458 31.7 335 37.0
170 | CSV 20 GM-F4-157 225 | 450 | 338 | 3.00 | 500 | 4.00 | 758 | 199.1 55.3 48.1 59.1 54.1
171 [ C43 GM-F4-164 | 250 | 550 | 4.00 | 3.00 [ 7.00 | 500 | 743 | 1373 | 443 [ 451 | 455 | 450
172 | B58586 GM-F4-174 200 | 300 | 250 | 250 | 3.00 | 275 | 752 | 205.7 445 355 375 39.2
173 | BULKY GM-F4-181 325 | 600 | 463 | 350 | 7.00 | 525 | 732 | 1228 46.0 26.5 418 38.1
Between two Contorl Mean 070 | 074 [ 058 | 084 | 116 ] 065 | 47| 126 118 ] 301 | 100 [ 127
Between two varieties in 252 236 60.3 19.9 255
same block 1.41 1.49 115 ] 169 | 232 | 129 | 95
Between two varieties not in 276 259 66.0 218 279
same block 154 | 163 | 126 | 185 | 254 | 141 | 104
6. Trial 9: Evaluation of F4 derivatives for grain yield
One hundred and twenty two derivatives of the crosses involving guinea sorghum lines and colored grain sorghum lines
in their F4 generation were evaluated in augmented design at five centres, Dharwad, Deesa, [IMR, Coimbatore and
Indore. Trial at Indore is vitiated. These were planted in 4 blocks each with 5 checks. These were evaluated for yield
and phenological traits. Data was recorded on on days to flower and maturity, plant height, grain yield per plant, fodder
yield and 100 grain weight. Twenty three lines were found to perform well for yield in more than one centre, while six
entries performed well in atleast 3 centres.
Table 9. Performance of F4 derivatives for yield
Code / Treatment | DF PH DM Grain yield (g/plant) DFY/pl HGW
Coim Dharwad IIMR Deesa Average
(ICSR113xICSR135) x
ICSR69XICSR113) GY-F4-1 718 | 2215 | 1152 213 118.1 327 66.3 59.6 165.2 | 3.07
GY-F4-4 728 | 2363 | 1139 25.0 49.1 66.0 80.3 55.1 1554 | 2.83
GY-F4-6 693 | 2159 | 1125 207 54.1 54.7 755 51.2 978 | 276
C43 x183158 GY-F4-64 709 | 1141 | 11438 24.3 778 379 702 52.6 756 | 267
C43 x 1524636 GY-F4-107 744 | 1545 | 1187 264 76.1 387 65.3 51.6 841 | 285
C43 x (C43 x 1S24166) GY-F4-134 714 | 2067 | 1153 19.4 771 874 393 55.8 1253 | 277
SPV 2612 GY-F4-135 666 | 1839 | 1107 19.1 86.1 319 579 4838 131.6 | 292
csv 17 GY-F4-94 615 | 1194 | 1009 29.1 423 33.0 29.1 334 669 | 226
CSV 20 GY-F4-105 713 | 2112 | 1166 19.8 72.0 46.1 67.7 514 1227 [ 277
C43 GY-F4-118 696 | 131.7 | 1146 209 61.0 35.3 476 412 855 | 2.86
SPV 2612 GY-F4-129 665 | 1791 | 1106 204 87.0 297 54.1 4738 1291 [ 282
Between two Contorl Mean 27| 128 44 56 226 6.0 12.8 79 228 | 053
Between two varieties in
same block 46 | 223 76 9.7 391 10.4 221 13.6 396 | 092
Between two varieties not
in same block 52 | 249 85 10.8 437 11.7 247 15.2 442 | 1.03
Between variety and control 4.2 20.3 7.0 8.8 35.7 9.5 20.2 124 36.1 0.84

Kharif sorghum breeding at IMR
1. Breeding for genetically diverse kharif sorghum genotypes with improved grain yield, quality, and resistance
to important biotic stresses

Hybrid evaluation: In the station hybrid trial, four hybrids, 4318A x CB36, 456A x NR8818, 456A x CB11 and 1118A x
NR4318 recorded >10% superiority in grain yield over the latest hybrid check, CSH 41. Out of 12 hybrids evaluated for their
performance in rice fallow situations, IMRH1, IMRH 3and [IMRH 7 recorded superior performance compared to the checks
Five guinea sorghum derivatives recorded less than 5.0 GMS whereas the resistant check recorded, 4 GMS and susceptible
check 9.0 GMS. Seven derivatives of 43 evaluated were found to be >10% grain yield advantage over the biofortified check,
Parbhani Shakti with grain Fe and Zn ranging from 23 to 30 ppm and 17 to 23 ppm, respectively, while check recorded grain
Fe of 31 ppm and Zn of 24 ppm

Evaluation of kharif local landraces: 42 kharif local land races from 7 states were evaluated in RCBD. These includes
white, red and yellow grain types. The range of variation observed for different traits is presented in Table 5. Promising land
races like Macia, Bundela are used in crossing program

Performance of advance breeding lines:

Station varietal trial: Twenty-two superior and genetically uniform advance breeding lines derived from restorer x restorer
crosses were evaluated along with three varietal checks for testing the performance per se and further utilization as parental
lines or OPVs during kharif 2022. Grain yield ranged from 2049 to 4633 kg/ha in the entries, and three breeding lines (IIMR
22003, IIMR 22005 and 22018) recorded 5-26% grain yield advantage over the best check, CSV 27. Breeding lines IIMR
22005 (ICSR 14001 x 1IMR 1150), IIMR 22018 (CSV 27 x IIMR 1150) and IIMR 22019 (CSV 27 x [IMR 1150) recorded
consistent high yield over two or more years. These lines will be multiplied for multi-location evaluation.

New male sterile line development: To broaden the genetic base of parental lines used in hybrid development and to
achieve higher heterosis new male sterile line development was taken up in the genetic background of superior B x B
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derivative lines. During rabi 2021-22, 43 male sterile lines in the advanced backcross generation (BCs) were planted and
advanced. During rabi 2022-23, another set of 21 stable male sterile lines were planted for maintenance.

2. ICAR Consortia Research Platform on Biofortification in selected crops for nutritional security (2021-26)
Scientists involved: Hariprasanna K, P Rajendrakumar and R Venkateswarlu

Station varietal trial: A replicated trial was conducted using 95 advance breeding lines along with Parbhani Shakti (ICSR
14001) and CSV 20 as checks. Wide variation was observed for grain yield, ranging from as low as 902 kg/ha to as high as
4535 kg/ha in spite of a poor season. Twenty-six breeding lines recorded >10% grain yield advantage over the best check
CSV 20 (2701 kg/ha), while 43 lines had grain yield advantage over P. Shakti (2349 kg/ha). The 100-seed weight ranged
from 1.07 to 3.26 g while the check had grain size of 2.70 g. Grain micronutrient analysis is in progress. The selected lines
with higher grain yield and moderate levels of grain micronutrient levels will be multiplied and will be nominated to AICRP
evaluation.

Creation of new variability: Elite genotypes (CSV 41, CSV 42, SPV 2217, SPV 2407 and M 35-1) were crossed with
probable donors for grain Fe/Zn (IS 3760, IS 5427, IS 28313, H+ HGZT 16PR#14 and H+ PVT 15K #103) assembled from
different sources and about 24 crosses were effected during rabi 2021-22. More than 10 backcrosses of true hybrids with
the elite parents (SPV 2358, M 35-1, and P. Shakti) were also effected for improvement of these popular cultivars. The F1s
and selected backcrosses were planted during the current rabi season to identify true hybrids and further backcrossing.
Breeding nursery: In the breeding nursery segregating generations in F2 (39), F4 (41), F5 (156), Fs (140), and F7 (52) from
previous crosses were planted for advancement and phenotypic single plant selections were effected (131, 45, 187, 148,
and 55, respectively) based on panicle and grain traits in the field. These selections were further advanced during rabi 2021-
22 season and about 590 [F3 (277), F5 (77), Fe (201), F7 (27), Fs (12)] selections were made. Estimation of grain Fe and Zn
content in the selections showed wide variation for Fe (19 to 32 ppm in Fs, 18 to 43 ppm in Fs, 27 to 43 ppm in F7, 26-47
ppm in Fs and above) and Zn (18 to 33 ppm in Fs, 17 to 39 ppm in Fs, 21 to 45 in F7, 19-40 ppm in F7 and above) in the
selections (Fig. 1). The segregating materials (F4 to F7) were planted for further advancement during rabi 2022-23.

Selected advance breeding lines in Fs and above with high grain Fe/Zn content or high grain yield were evaluated at four
locations (Hyderabad, Akola, Dharwad and Warangal) during rabi 2020-21 for identification of superior lines. Significant G x
E interaction was observed for all the traits. Based on mean value and stability parameters promising breeding lines were
identified for further utilization in crossing programme for improvement of grain Fe/Zn. During rabi 2021-22, selected
breeding lines in Fg and above with high grain Fe/Zn content or high yield were evaluated at four locations for identification
of stable advance breeding lines. Good variability was observed for both grain Fe and Zn at all the locations. Genotypes and
environments were significantly different for all the traits, while G x E interaction was significant for grain yield, seed size and
Fe content. Grain Fe ranged from 17 to 58 ppm (21-43 ppm at Hyderabad, 17-41 ppm at Dharwad, 21-43 ppm at Akola and
27-58 at Solapur) and Zn from 10 to 47 ppm (21-47 ppm at Hyderabad, 10-31 ppm at Dharwad, 13-35 ppm at Akola and 18-
40 at Solapur). Breeding lines with stable performance and high mean value could be identified for grain Fe and Zn content.
The promising lines with high grain yield and moderate to high Fe/Zn content will be multiplied and nominated to AICRP
trials.

Identification of new donors: In order to identify new and stable donors for grain Fe and Zn, a set of 35 high Fe and Zn
lines were evaluated at three locations during rabi 2019-20 and 2020-21. Data were collected for grain yield and related
traits and grain samples were analysed for Fe and Zn content. Significant differences were observed among the varieties
and environments for all the traits studied. The G x E interaction was significant for grain Fe and Zn indicating differential
response of the genotypes over the locations as well as seasons. Over the seasons and locations, the mean grain Fe
ranged from 22.4 to 41.5 ppm and grain Zn from 18.3 to 35.8 ppm, while grain yield ranged from 12.7 to 64.5 g/plant.
Genotypes IS 23680-1, IS 27054-2, IS 3760-1, IS 9150-1, IS 28313-1, IS 30507-1 and IS 31681-1 had recorded high grain
Fe (> 37 ppm), while ICSV 15012, IS 12750-1, IS 23680-1, IS 27054-2 and IS 3760-1 recorded high Zn (> 32 ppm). But
most of these lines are photosensitive and poor for grain yield and related traits. Genotypes nearly stable across the
environments for grain Fe/Zn content with satisfactory grain yield will be used as donor parents in hybridization programme.

Variability for grain iron and zinc content in the association mapping panel: An association mapping panel comprising
270 genotypes (cultivars, parental lines and selected germplasm accessions) representing substantial genetic diversity has
been constituted for candidate gene based association studies for identifying marker-trait association for grain Fe and Zn.
The association panel was field evaluated at three locations for phenotyping for two years. For both Fe and Zn content good
variation was observed among the genotypes at all the locations in both the years. Mean Fe (34.4-40.7 ppm) and Zn content
(26.5-32.4 ppm) was higher in the exotic accessions used.

3. Project: Genetic enhancement of energy sorghums for renewable fuels and fodders

Sweet sorghum hybrid evaluation:

During Kharif 2022, 15 hybrids including the check CSH 22SS were evaluated for sweet sorghum productivity traits.
Significant differences were observed among the hybrids for most of the characters studied. For total fresh biomass, hybrid
296A x 11 NRL recorded the highest biomass yield of 68.7 t/ha which was 30% higher than the check CSH 22SS (53 t/ha).
The same hybrid also recorded the highest stem girth of 2.1 cm. For fresh stalk yields, 474A x CSV 19SS and 296A x 11
NRL were promising with >40 t/ha. The check hybrid CSH 22SS recorded the highest juice yield of 18110 L/ha. For brix
content, hybrid NSS 1008A x SSV 84 was promising with a brix value of 22.6 % followed by NSS 1007A x CSV 19SS
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(20.3%) and NSS 1008A x SPV 2018 (20.2%). NSS 1008A x SSV 84 and 296A x 11 NRL recorded >1600 L/ha of ethanol
and were 11% and 7% more yielding than the check CSH 22SS which recorded 1510 L/ha. .

Sweet sorghum varietal evaluation:

Under station varietal trials with 25 advanced breeding progenies including the checks, the entries viz., WL BN 61 and WL
BN 226 recorded the highest total biomass yields of >75 t/ha and were >30% superior to the check CSV 24SS (56.7 t/ha).
The entry WL BN 61 was also promising for fresh stalk yields (54.3 t/ha). WL BN 61, WL BN 226 and WL BN 62 recorded
>20000 L/ha of juice yield against 14016 L/ha in CSV 24SS and the superiority was >50%. It was gratifying to note that the
sorghum x maize derivative SMBC 1-4-29 recorded the highest brix content of 20.3%. For computed ethanol yields, WL BN
61 recorded the highest ethanol yield of 2007 L/ha which was 74% more than the check CSV 24SS (1153 L/ha). The other
promising varieties for this trait were WL BN 226, WL BN 62 and SMBC 1-4-29 which have recorded >1700 L/ha

IV.  Kharif sorghum breeding at AICSIP centers
1. AKOLA
Parching Sorghum Breeding
»  One rabi parching sorghum variety Trombay Akola Suruchi has been notified at state level during this year.
»  Uptilll now during last ten years, under Kharif parching sorghum breeding programme, two state release kharif
parching sorghum varieties PKV Ashwini and PDKV Hurda Kartiki have been released.
Germplasm registration with PGRC-ICAR
» Recently registered germplasm lines with PGRC-ICAR-
»  Two Kharif sorghum grain mold resistant lines- AKGMR 117 (INGR21043) and AKGMR 118 (INGR21130)
»  Two rabi sorghum lines- SPV 2481 (INGR21039) and SPV 2412 (INGR21040)
»  Two forage sorghum genotypes- SPV 2804 (INGR22024) and SPV 2805 (INGR22025)
Germplasm lines submitted for registration with PGRC-ICAR-
»  Two proposals of parching sorghum i.e. TAKPS 1 and TAKPS 3
»  Two proposals of Biofortified sorghum with high Fe and Zn i.e. AKSV 440 and AKSV 438
Grain mold resistance breeding
»> Development of male sterile lines
> In this programme, 8 pairs in BC I, 6 pairs in BC Il generation, 4 pairs in BC Il generation, 4 pairs in BC IV
generation, 7 pairs in BC V generation, 4 pairs in BC VI and 3 in BC VII generations have been executed for
further advancing and testing.
Development of the new crosses involving the potential donor parerents for grain mold resistance along with the elite lines:-
During Kharif 2022, F3 of the following 45 crosses developed by crossing parents in 10 x 10 diallel fashion utilizing grain mold
resistance sources like B 58586, AKGRMR 117, AKGMR 118, GMN 16-3, RMP 42 were grown.
Leaf Disease resistance in Kharif sorghum- In order to incorporate the resistance for leaf diseases in Kharif sorghum, F2
generation of the following six crosses involving the resistance source for leaf diseases like B 58586 and IS 2312 were
grown and individual plant selections have been made during Kharif 2022. The details of the crosses are as below- AKR 456
x B 58586, AKR 504 x B 58586, AKMS 14 B x IS 2312, CSV 20 x 1S2312, PVK 809 x IS 2312, CSV 27 x IS 2312
Shoot-fly resistance breeding programme:
Research theme- Development of genotypes Resistant/tolerant to various pests / diseases
1)  Development of male sterile line
In this programme, infestation is invited consciously by planting the material late and application of bone & fish meal to the
plot. Artificial epiphytic conditions have been created. Under this condition, the lines showing less dead heart percentage
(less than 40%) have been selected for further advancement. In this programme, 4 pairs in BC | generation, 6 pairs in BC |l
generation, 5 pairs in BC IIl generation, 4 pairs in BC IV generation, 3 pairs in BC V generation, 4 pairs in BC Vl and 3 in BC
VIl generations were selected and harvested during kharif 2022 for further testing.
2) Development of Restorer lines
This research unit has already developed 17 shoot fly tolerant lines named as (AKENT) utilizing the parents viz., 1S-2205,
IS-18551, ICSV-700, AKGMR-9 and GJ-40. These lines are being utilized in experimental hybrid development programme
and shoot fly résistance breeding programme.
Advancement of the biparental crosses: In order to get new recombination’s, following four way crosses were made in
selected single crosses. The Advance generation (F7) of these crosses were sown in kharif 2022, the details are as under-
Table : The lists of the biparental crosses

Sr. No. Name of biparental crosses Number of families planted
1 (CSV-20 X 1S-2205) X (AKMS 14BX 1S-2312) 15
2 (CSV-20 X 18-2312) X (PVK 809 X 1S-2205) 6
3 (CSV-20X 1S-2205) X (1S-2312X 1S-2205) 17
4 (PVK 809 X 1S-2312) X CSV-23 X 1S-2205) 6
5 (CSV-23 X 18-2312) X (CSV-20 X 1S-2205) 7
6 (AKMS-14B X 1S-2312) X (CSV-23 X IS-2312) 13
7 (AKMS-14B X 1S-2312) X (CSV-20 X 1S-2205) 7
8 (CSV-27 X 1S-2205) X (14B X 1S-2312) 5
9 (CSV-27 X 18-2312) X (1S-2312 X 1S-2205) 8
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10 (CSV-20 X 1S-2205) X (CSV-23 X 1S-2312) 6

11 (PVK 809 X 1S-2312) X (CSV-27 X 1S-2205) 8

12 (CSV-27 X 18-2312) X (CSV-27 X 1S-2205) 10
Total 108

Following crosses were made utilizing shoot fly resistance line i.e. RSV-1410, SLV-145, RSSV-9, SLR 84 and NRCSFR-
09-3. F2 generaton was grown during Kharif 2022 and following selections were made -

Sr. No. Name of crosses single plant Selected
1 AKSV-278 X RSSV-9 8
2 AKSV-346 X SLV-145 12
3 AKSV-318 X SLR-84 11
4 AKSV-318 X RSV 1410 12
5 PDKYV Kalyani x NRCS SR 09-3 14
6 CSV 34 x NRCS SR 09-3 10
7 CSV 29 R x Ento. Rb. 20 shootfly trial check no. 5 15
8 PKV Kranti x Ento. Rb. 20 shootfly trial check no. 5 14
Total 96

Grain Breeding Programme: Research theme — Development of genotypes for special traits (Quality & quantity)

Development of new male sterile lines

The breeding programme for development of new male sterile lines suitable for kharif season has been undergoing at this
station and indirect and direct conversion method has been utilized for developing new ms lines. In this programme, 3 pairs
in BC | generation, 4 pairs in BC Il generation, 6 pair in BC Il generation, 5 pairs in BC IV generation, 3 pairs in BC V
generation, 6 pairs in BC VI generation, 8 pairs in BC VIl generation have been made and harvested for further evaluation.

Restorer development
Utilizing the diverse sources, crosses are made and from segregating generations, superior lines are isolated. They will be
tested for their per se performance and fertility restoration. During Kharif 2022, following F6 seed of these R X R crosses

were planted and from which following individual plant selections have been made
Table : List of the crosses

Sr. Name of crosses No. of selections Sr. Name of new crosses No. of selections
No. (IPS) made No. (IPS) made
1 Akola-265 x AKSV-161 7 11 IC- 286441 x AKSV-267 6
2 Akola-206-3 x AKSV-304 1 12 IC- 285986 x AKSV-182-3 8
3 IC- 286441 x AKSV-182-3 7 13 IC- 286442 x AKSV-304 6
4 1C-286314 x AKSV-267 6 14 AKSV-267 x IC- 286362 5
5 Akola-206-3 x AKSV-313 3 15 IC- 285945 x AKSV-314 3
6 Akola-206-3 x AKSV-182-3 2 16 Akola-265 x AKSV-182-3 4
7 Akola-206-3 x AKSV-314 1 17 IC- 286542 x AKSV-182-3 3
8 IC- 286642 x AKSV-180 6 18 Akola-265 x AKSV-314 5
9 Akola-265 x AKSV-267 2 19 Akola-206-3 x RS-29-1 3
10 AKSV-182-3 x IC- 286442 9 20 1C286314 XAKSV-161 3
Total 90

During Kharif 2022, from following nine stabilized R x R crosses the number of stabilized families harvested is as below-
Table : List of the crosses

Sr. No. Type of cross Name of cross No. of stabilized families

1 PVK 809 x AKSV-144-4 10
2 (436 x 673-5) x PVK-809 03
3 AKSV-144-4x (436 x 673-5) 01
4 (436 x 673-5) x CSV-20 04
5 (RXR) CSV-27 x AVT-2008 06
6 AKSV-144-4 x PVK-809 02
7 CSV-27 x AVT-2010 22
8 AKSV-144-4 x CSV-20 08
9 CSV-20 x AVT-2013 07

Total 63

The stabilized families of the following twelve crosses were sown during Kharif 2022 as below-
Table : List of the stabilized crosses

Sr. Name of Cross No. _o_f stabilized sr. No. Name of Cross No. _o_f stabilized
No. families families
1 AKSV-314 X AKSV-313 2 7 ICSR-82002 X AKR-337 3
2 AKSV-346 X AKSV-313 3 8 AKSV-318 X AKSV-314 2
3 ICSR-98008 X (AKR-73 X SPV-504) 3 9 AKSV-318 X AKSV-182-1 3
4 AKSV-318 X AKR-325-1 1 10 AKSV-161 X AKSV-314 2
5 AKSV-313 X AKSV-314 2 11 AKSV-161 X AKSV-313 2
6 AKSV-346 X AKSV-161 3 12 AKSV-313 X R-265 3
Total 29

3-Kharif Breeding-agm23 Page 27 of 51



g W
ICAR

DIIMR

m
16 mhe It o Bulcls AEscarch

............................................................................................. All India Coordinated Research Project on Millets, Hyderabad

Biparental Crosses

In order to get new recombinations, four-way crosses have been made in selected single crosses. The details of the
stabilized families maintained is as under.

Table : List of crosses

Sr. No. Type of cross Crosses No. of stabilized families
1 (PVK-809 X 70 B) X (CSV-20 X SPV-669) 5
2 (RxR) (PVK-809 X 70 B) X (CSV -23 X CSV-27) 4
3 (SPV-669 X CSV-20) X (CSV-23 X 70 B) 3
4 (PVK 809 X CSV-27) X (PVK-809 X 70 B) 4
5 (CSV-20 X SPV-669) X (PVK-809 X 70 B) 4
6 (CSV-20 X SPV-669) X (CSV-23 X 70 B) 5
7 (SPV-669 X 70 B) X (PVK-809 X CSV-27) 5
8 (CSV-20 X CSV-23) X (SPV-669 X 70 B) 5
Total 35

New crosses for improvement of Kharif parental lines-

For improvement of Kharif parental lines, following six new crosses involving the potential donor parents for various traits
were executed and during Kharif 2022, F2 generation was grown and individual plant selections made. The details of the
Crosses is as under ,—

Sr. No. Name of crosses Individual Plants Selected

1 AKR 456 x B 58586 12
2 AKR 504 x B 58586 14
3 AKR 567 x CSV 17 10
4 AKR 504 x AKMS 14 B 14
5 AKMS 30 B x B 585286 1
6 AKMS 30 B x GMN 16-3 11

Total 72

New crosses for development of earliness in Kharif sorghum-
With the target of development of earliness in Kharif sorghum genotypes, following six crosses were executed and during
Kharif 2022 F2was grown. The details of the crosses is as under—

Sr. No. Name of crosses Individual Plants Selected

1 AKMS 30 B x AKMS 14 B 16
2 AKMS 70 B x AKMS 14 B 12
3 AKR 456 x AKMS 14 B 10
4 AKR 150 x AKMS 14 B 14
5 RS 29 x CSV 17 12
6 CSV 27 x AKMS 14 B 15

Total 79

Similarly seven new crosses involving early germplasm lines were also executed and during Kharif 2022 F2 generation is
grown. The details of the crosses is as under—

S.N. List of Early Crosses Individual Plants Selected

1. SSS-70 x ES-04 8
2. is-9133 x ic-286149 10
3. ID 7424 x ic-286217 11
4. EC-487908 x ic-288377 8
5. is-9802 x AVT R-Ill 3101 7
6. IS-5 (EC-483085) x AVT R-Ill 3101 7
7. ic-286217 x AVT R-lll 3101 8

Total 59

Utilization of wild species for broadening of genetic base:-
With the aim of broadening of genetic base following crosses involving the wild species received from Dr. Visharda madam,
Senior Scientist, IIMR, Hyderabad were executed and the F1 is grown during kharif 2022.

S.N. List of Crosses
1. ICS 403-1 X ICS 408-1
2. ICS 408-2 X ICS 416-8
3. ICS 403-4 X ICS 416-1
4 ICS 408-1 X ICS 809-1

Hybrid development
Utilizing the new male sterile lines and restorers, 48 new experimental hybrids have been made by the centre during kharif
2022 and they will be tested in kharif 2023 for their performance

Sorghum Biofortification —

During Kharif 2022-23, F7 seed of following 14 crosses have been planted and advanced to F8generation and stabled with
Zn and Fe enriched material are being used in hybridisation programme. Individual plant selections (IPS) have been made
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under this generation on the basis of individual promising performance for grain quality parameters, yield and other
associated economic traits. Thus, following Individual Plants selections have been made in F8 generation of the crosses.
Out of this selected material, some promising IPS will be tested for its zinc and iron content.

List of crosses sown during kharif 2022-23

Sr. No. Name of the crosses planted during kharif2022 No. of individual plant selections Individual Plant selections (IPS)
(F7 seed sown) (IPS) planted (F7) made (Fs seed)

1 ICSR-113 x ICSR-135 05 05
2 ICSR-113 x ICSR-40 04 04
3 ICSR-34 x ICSR-135 04 04
4 ICSR-196 x ICSR-135 02 02
5 ICSR-135 x ICSR-72-2 08 08
6 ICSR-69 x ICSR-113 42 35
7 ICSR-69 x ICSR-34 04 04
8 ICSR-69 x ICSR-135 04 04
9 ICSR-28 x ICSR-14001 19 12
10 ICSR-69 x ICSR-196 02 02
1 ICSR-72 x ICSR-196 03 03
12 ICSR-135 x ICSR-72-1 03 03
13 ICSR-113 x IVT-4061 01 01
14 ICSR-113 x (436 x 673)-5 02 02

TOTAL 103 89

Hybrids and varieties contributed in different trials
A) Project Level (2022-23)

Kharif Grain Sorghum

Sr.No. [ Name of the trial Name of entry

Project Trial (AICSIP): -

1 IVT-GS AKSV 383, AKSV 384

2 High Density Planting Trial AKSH 799, AKSH 800

3 Summer Sorghum Trial AKSH 784, AKSH 744, AKSH 764

Kharif Sorghum( Specialty Sorghum Varietal Trial)
e ISSVT : Promoted entries- Yellow Sorghum: AKSV 433(SPV 2620), AKSV 451 (SPV 2906)
New entries submitted-  Red Sorghum- AKSV 474, AKSV 475
Entries contributed at State Level Trial — (2022-23)
e Varieties: AKSV 436, AKSV 470
5. Station hybrid/varietal trial

Sr.no. | Name of trial No. of entries tested Checks used Superior entries
1 Multilocation Varietal cum Hybrid Trial | 24 SPH-1635, CSH- 35, CSH -25, CSV 20, | MVHT- AKSH 727, AKSH 762,
(MVHT) CSV 34, CSV 45, PDKV Kalyani AKSV 436, AKSV 471
2 Multilocation Hybrid Trial (MHT) 20 CSH-14,CSH-25,SPH-1635,CSH-35 MHT- AKSH 784, AKSH 762,AKSH
743
3 Multilocation Varietal Trial-l (MVT-I) 20 CSV-20, CSV 34, CSV 45, PDKV MVT-I- AKSV 267, AKSV 347,
Kalyani AKSV 2771
4 Multilocation Varietal Trial-Il (MVT-II) 20 CSV-20, CSV 34, CSV 45, PDKV MVT-II- AKSV 448, AKSV 386,
Kalyani AKSV 418
5 State Multilocation Varietal cum Hybrid | 13 Coded Coded
Trial (SMVHT)

Total five station trials were successfully conducted.
6. AICSIP trial:

Sr.no. No. of AICSIP trials allotted Kharif Grain Breeding No. of AICSIP trials successfully conducted

1 5 (AVHT,IHT,IVT, ISSVT, IIHT) 5

All the five AICSIP trials were successfully conducted and data of the trials has been submitted to IIMR, Hyderabad.
7. Other activities
a. Student guidance — Ph.D.-1 students and M.Sc.-2 students
b.  Training organized- One
c. Lines for registration-
o Two forage sorghum genotypes- SPV 2804 (INGR22024) and SPV 2805 (INGR22025)
Germplasm lines submitted for registration with PGRC-ICAR-
e Two proposals of parching sorghum i.e. TAKPS 1 and TAKPS 3
o Two proposals of Biofortified sorghum with high Fe and Zn i.e. AKSV 440 and AKSV 438
Publications:
Research Papers-6; Popular articles-4; Books-2
9. Other points regarding the breeding material
Maintaince of A B lines-29
No. of Restorer lines-408
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No. of experimental hybrids-48
No. of varietal selections- 149
Wani sorghum selections-46

2. CHAMARAJANAGAR
l.  Grain sorghum Varietal Improvement
Kharif 2022-23
+«+ Collection: A total of 38 local germplasm were collected from different villages of Gundlupet taluk of
Chamarajanagar Districts.
+¢+ Evaluation and Characterization: 503 germplasm lines were evaluated and characterized for early type, grain,
fodder and dual purposes. Superior genotypes were identified for different desirable traits.
+» Crosses attempted: Gundlupet local with 5 cross combinations
Hybridization program:
New crosses attempted: Kharif, 2022
« Atotal of 22 cross combinations were attempted by using 415A, 279A, 463A and 456A line with other different
restorers lines.
% Segregating material (F4):0One hundred five single plant selections were made from the following double crosses

o

for different yield traits.
SI. No. Crosses SPS Main trait
1 RMP 42x AKMS14B 15 sEeaélg, Semi compact with large panicle, Dual purpose and bold
2. CSV 20 x ICSR 72 30 Semi compact with large panicle, Dual purpose and bold seed
3. NR 10-15 x IS 18486 14 Semi compact with large panicle, Dual purpose and bold seed
4. SPV 2596 x Rox Orange BMR 12 1 Bold Seeded, Medium height, Dual Purpose
5. Rox Orange BMR 6 x RSSV 138-1 15 Bold Seeded, Medium height, Dual Purpose
6. PC 9 x RS 647 20 Bold Seeded, Medium height, Dual Purpose
Total 105
%+ Segregating material (F5): Seventy five single plant selections were made from the following double crosses for
different yield traits.
Sl Pedigree No. of Selections made Trait of selection
1 AKSV318xRSV1410 10 Shoot fly resistance
2 2219Bx1S3578 30 Compact panicle, medium plant height dual purpose and bold seed
3 C43x1S24636 20 Compact panicle, medium plant height dual purpose and bold seed
4 C43%(C43x1S24166) 15 Compact panicle, medium plant height dual purpose and bold seed
Total 75
+ Segregating material (F7): Sixty five single plant selections were made from the following double crosses for
different yield traits.
SI Pedigree No of plant Selected | Trait of selection
1 (ICSR94405xICSR94312)x(ICSR94407xICSR94374) 18 Compact panicle, medium plant height and bold seed.
2 (ICSR94405xICSR94374)x(ICSR27xICSR94599) 22 Compact panicle, medium plant height and bold seed
3 (ICSR94405xICSR94374)x(ICSR94312xICSR94399) 25 Compact panicle, medium plant height and  bold seed.
Total 65

++  Gundlupet local mutants : A total of 25 mutants were selected and advanced to M5 generation
¢+ M7 Generation- 20 single plant selection were made and advanced to next generation.

II. Varietal improvement in Fodder sorghum

+«+ CNFS-1 single cut fodder sorghum variety is accepted for release in zone 6 of Karnataka state
One genotype is advanced to AVHT-SC-2022 in All India Co-ordinated Sorghum Fodder Trial.
Collected local fodder sorghum genotypes. Preliminary evaluation and characterization is in progress.
Evaluation and characterization: 503 germplasm lines were evaluated and characterized for early and fodder
types during kharif 2022-23.
¢+ Number of station trial conducted — 02

SI.No. Name of trial No. of entries tested | Superior genotypes
1 Station trial 10 CNGS-1,CNGS-2,CNGS-3,CNGS-4, CVS-27

One agronomy station trial was conducted for grain sorghum
Co - ordinated trials: Successfully conducted all (09 trial) the allotted trials and data sent to IIMR, Hyderabad for

-,

2o

A

0,
°

0,
°

®,
°

0,
°

further analysis
¢+ Multi Location Trials conducted:
Sl. No. Crop Entries Replication
01 Fodder Sorghum 05 04
02 Grain Sorghum 05 04
03 Proso Millet 05 04
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Publications: -05
Research Papers-04

3. DEESA
Station/state hybrid/varietal trial

Forage Sorghum-SC

04: CSV-21 F, GAFS-12, GFS-6
and Tapichari

Sr.No. | Name of trial No. of entries Checks used Superior entries

1. Preliminary Evaluation Trial (PET) of 12 02: GJ-43 e Grain: DS-236 and DS-243
Dual Sorghum GJ-44, and CSV -41 o Dry fodder: DS-241, DS-243 and DS-238

2. Preliminary Evaluation Trial (PET) 14 04: GFS 6, e DSF-235, DSF-230 and DSF-232 for both green
(Forage Sorghum) CSV-21 F, GAFS-12, Tapi Chari and dry fodder yield.

3. Large Scale Varietal Trial (LSVT) of 14 04: GNJ 1, GJ-43, GJ-44, CSV | e Grain yield: SR-3050 and DS -226
Grain &Dual Sorghum -20 o Dry fodder yield: DS 224, DS 226 and DS 189

4, Small Scale Varietal Trial (SSVT) of 12 03: GJ-43, o Grain yield: DS-235, DS 227 and SR 3110
Grain &Dual Sorghum GNJ-44 and CSV -20 o Dry fodder yield: DS 235

5. Large Scale Varietal Trial (LSVT) of 14 04: CSV-21F, GAFS-12, GFS-6 | e DSF 414, DSF 218, DSF 213 for dry fodder yield
Forage Sorghum-SC and Tapichari

6. Small Scale Varietal Trial (SSVT) of 14 03 o Green fodder yield: SRF 438, DSF 224 and SRF

425
Dry fodder yield: SRF 438, SRF 432 and DSF 219

1. AICSIP trial:

Sr.No. No. of AICSIP trials allotted | No. of AICSIP trials successfully conducted
1. Main Center: Deesa

09 (eight) | 09
2. Volunteer Center: Aseda

01 (Two) [ 01

OTHER POINT REGARDING BREEDING WORK (DUAL/FORAGE SORGHUM)
(i) Genetic resources: Total 415 germplasm accession maintained at the center. For the use of male sterile line in
hybridization program 12 A and B lines were maintained and used in the breeding program at the center.

(ii) Generation Advancements and Bulked: Under the generation advancement 586single plant progenies of

dual and fodder sorghum (F1 to Fs) were grown of which 712 progenies have advanced based on single cut fodder

type, dual type, good plant height, number of leaves per plant, sweetness, leaf canopy, ear head type, shoot fly

and stem borer resistance, stem thickness, puffy and non-puffy type and other parameters (Table 1).

Table 1: Generation Advancement and single plant selections:

SN Stage No. of Progenies | No of Selections Characters
evaluated /Advancement

Dual /Grain sorghum

1 Fi 15 10 Dual and Forage type, Leafy type, good plant height, thin stem, SC type

2 F2 30 441 Good plant height, good panicle length, high biomass and broad and long
leaves, bold grain, tan type

3. Fs 64 34 Good plant height, good panicle length, high biomass and broad and long
leaves, bold grain, tan type

3 Fs 182 77 Grain and forage type of attributes

Fs 134 (IIMR) 50

4 Fs 43 25 Good plant height, good panicle length, high biomass and broad and long
leaves, bold grain, tan type

5 Fs 33 15 Ten type, Forage type, Leafy, good plant height, thin stem, SC type

6 F7 40 20 Forage type, Leafy, good plant height, thin stem, SC type

Bulk and selection

7 35 30 Grain-dual type

8 25 20 Forage type

Total 586 712

(ii) Development of new crosses:
For strengthening the dual and forage (SC/MC) sorghum breeding program, total of 40 new crosses were
attempted under the project during summer 2022, out of these 36 crosses made successfully.

S.N. Cross Characters S.N. Cross Characters
1. CSV 39 x GUNDARI Dual/grain type 19. IS 3314 x Malwan Forage type
2. IS 3265 xGundlopatio 20. IS 3284 x Malwan
3. CSV 20 x Gundari 21. IS 3338 x CSV 21F
4, IS 3226 x CSV 20 22. TapiChari x IS 3338
5. SR 3048 x IS 3338 23. TapiChari x IS 3314
6. CSV 43 x CSV 36 24, IS 3338 x SR 3048
7. CSV 17 x CSV 20 25. IS 3284 x CSV 36
8. IS 3226 x GDJ 1 26. IS 3314 x CSV 21F
9. IS 3338 x CSV 43 27. IS 3265 x IS 3314
10. IS 3338 x CSV 41 28 IS 3265 x IS 3284
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S.N. Cross Characters S.N. Cross Characters

11. CSV 27 x CSV 41 29 IS 3338 x CSV 27

12. GAFS 12 x IS 3265 Forage type 30. IS 3338 x SSG 59-3

13. IS 3338 x IS 3314 31. SR 3048 x CSV 27

14, IS 3338 x IS 3284 32. IS 3265 x CSV 27

15. IS 3338 x Malwan 33. IS 3265 x Tapichari

16. IS 3314 x |S 3284 34, IS 3265 x IS 3338

17. IS 3265 x Malwan 35. Tapichari x IS 3284

18. 1S 3338 x IS 3307 36. Tapichari x Malwan

2. Other activities

d. Student guidance — 03 [M. Sc (Agri.)] ; Under Guidance: 04

e. Training organized- -
f. Lines for registration-
iv. Publications:
1. Research Article: 03
2. Poster-Abstract: 05
3. Popular Article/Book chapter: -08
4. Book: 02
5. Award: 04

4. DHARWAD
Programmename:Grain sorghum- kharif
1. R line development programme

Sl. No. Generation No. of crosses evaluated No. of families/single plants selected
1 F1 4 14
2 F2 4 7
3 F3 3 15
4 F4 3 8
5 F5 9 33
6 F6 1 1
Total 24 88
2. B line development programme
Sl. No. Generation No. of crosses evaluated No. of families/single plants selected
1 F1 3 9
2 F2 - -
3 F3 2 4
4 F4 1 2
5 F5 2 5
6 F6 2 2
Total 10 22
3. MS Conversion programme
Sl. No. Generation No. of crosses evaluated No. of families/single plants selected
1 F1 On 296 A=16, AKMS-14A= 33 Selection in Summer evaluation
2 BC1 49 based on sterility Planned during summer
Total 49

4. Trait-specific line development programme
A. Variety development programme
Trait 1- Shoot fly resistant line development programme

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected

1 F1 6 19
2 F2 4 15
3 F3 4 3N
4 F4 8 26
5 F5 2 (IIMR) 6
6 F6 2 2

Total 36 99

Trait 2 - Grain mold resistant line

development programme

Sl. No. Generation No. of crosses evaluated No. of families/single plant selected
1 F1 2 8
2 F2 4 23
3 F3 5 26
4 F4 5 11
5 F5 4 17
6 F6 4 4
Total 24 89
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Trait 3 Agronomic superiority (Grain & ear head size)

Sl. No. Generation No. of crosses/ families evaluated No. of families/single plant selected
1 F1 3 11
2 F2 2 9
3 F3 3 19
4 F4 5 (21IMR) 19
5 F5 5 18
6 F6 4 4
Total 22 80
5.  Station hybrid/varietal trials
Sr.n | Name of trial No. of entries | Checks used Superior entries
o.
1 Multilocation Varietal trial 12 CSV-27, CSV-37 SVD-1617, SPV-2773, SVD-1510
2 Multilocation Hybrid trial 10 CSH-14, CSH-42 SHD-215, SPH-1974
3 Preliminary variety trial 44 DSV-6, CSV-37, CSV-20, CSV-27 SVD-1692, SVD-1699, SVD-1707
4 Satation Variety Trial 16 DSV-6, CSV-37, CSV-42 SVD-1483
5 Station hybrid trial-| 88 CSH-14, CSH-30, CSH-35, CSH-42 SHD-215, SHD-220, SHD-222
6. Station hybrid trial-I 24 CSH-14, CSH-16, CSH-25, CSH-35, CSH-42 | NHK-22-5, NHK-22-12, NHK-22-19
7. Private hybrid trial 8 CSH-14, CSH-16, CSH-30, SPH-1942 Brach Sorgho (UPL, Ltd, Hyderabad)
8 Maintenance of germplasm lines 278 DSV-6, CSV-37 -
9 Maintenance of advance breeding lies 42 - -
6. AICSIP trials:
Sr.no. No. of AICSIP trials allotted No. of AICSIP trials successfully conducted
1 SIX: AVHT, IVT, IHT, IIHT, IAVSST & F4 Evaluation trial All SIX

7. Other activities
g. Student guidance:
1. Two Ph.D. students working on sorghum
a. ‘Identification of shoot fly and stay green QTL introgressed lines in the background of post rainy season sorghum elite
varieties through marker assisted backcross breeding”
b. “Genetic studies for root and physiological traits for drought tolerance and identification of promising stable genotypes in
rabi sorghum”
2. One M.Sc. (Agri.) student working on:
a. “Combining ability and heterosis in kharif sorghum for earliness and productivity traits”.
ii.  Selection committee member for promotion of teachers under CAS 2006 at UAS, Raichur.
ii. ~ Coordinator for finalizing the calendar of events at university level (UAS, Dharwad) on the eve of “International Year of
Millets 2023" and reporting the weekly basis to the nodal officer and ADG, ICAR, New Delhi.

8. Publications: 1
» Popular articles/leaflets - 2
9. Other points regarding the breeding material
Breeding material No. of lines / genotypes
Maintenance of A/ B lines 35
No. of Restorer lines maintained 60
No. of experimental hybrids produced 90 (6 x 15) (summer)
No. of varietal selections advance to Station trials 9

10. Generation of breeding material during kharif 2022

Sno Generations Number of crosses/ families No of selections/ families
1 F1 13 42
2 F2 15 59
3 F3 14 62+ 20 (Hurda)
4 F4 34 +4I1IMR 105 + 18 IIMR
5 F5 14 + 3 lIMR 52 +111IMR
6 F6 9 9
106 378

a. Other Important Points: Field demonstration of promising kharif hybrids (16 Nos.) and varieties (12 Nos.) for benefit
farmers visiting the centre.
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5. HAGARI
Varieties/Hybrids released during last 3 years from center.

Variety State Product type Yearof | GY (q/ha) FY (g/ha) Maturity Recommended states Seed available | Area spread
/national (Grain/forage/sweet | release (kgoraq) (in ha)
release /alternate uses)

TRJP1-5 State release | Grain 2021 14-15 39-40 115-120 Karnataka 5Q 2500

COFS-31 | UASR Fodder 2021 - 169 - Karnataka 2Q 5000
adoption t/ha

Nursery 1: New crosses (F1) made for genetic diversification
Type No. of crossed made Details of crosses Traits targeted
BxB
RxR
VxV 51 Given below Crossing programme carried out for rust, charcoal
rot, yield and yield attributing traits.
Female parents
Sl no. Male parents Krx 43 GS-23 TRJP-1-5
1 CSV-30 il il i Crossing
2 CSV-20 il il Ll programme
3 CSv-27 il ] m carried out for
4 CSV-17 I I o rust, charcoal
E rot, yield and
5 2056 SPV-2917 0 0 yieldy attributing
6 2021 SPV-2936 ] ] traits.
7 1015 SPV-2845 ] ] il
8 1127 SPV-2846 ] ]
9 1028 SPV-2850 ] ] il
10 1026 SPV-2840 ] ] il
11 1024 SPV-2758 ] ] il
12 1027 SPV-2850 ] ] il
13 1009 SPV-2557 ] ] il
14 1004 SPV-2848 ] ] il
15 2053 SPV-2925 il 0 I
16 3112 SPV-2938 ] ] il
17 3054 SPV-2950 i i i
18 3014 SPV-2947 0 0 il
F1 evaluation :
Type Details of crosses Population Size used in F1 Traits targeted No. of progenies advanced
Vx V1 Kranthi x 43x GS-23 20 Yield and Fodder 5
2 IIMR 4198x GS23 20 Dwarf Plant 5
3 IC305920xTRJP1-5 20 Yield and Fodder 5
4 IIMR1260 x GS-23 20 Yield and Fodder 4
5 16(18B) xGS-23 10 Dwarf plants 5
6 IIMR4037 x GS-23 10 Yield and Fodder 4
7 IIMR1260 x GS-23 10 Yield and Fodder 5
8 163(36978) x GS-23 10 Yield and Fodder 5
9 163(36978) x GS-23 10 Yield and Fodder 5
10 IS 305905 x GS-23 10 Yield and Fodder 5
1 Kranthi x 43 x E-36-1 10 Charcoal rot and foliar resistance 5
2 81(169) xE-36-1 10 4
3 E-36-1x 118(35784) 10 5
4 92(369) x E-36-1 10 4
5 IIMR758 X E-36-1 10 5
6 30289 x E-36-1 10 5
Evaluation of backcross progenies:
Type Stage Details of crosses No. families Traits targeted No. of progenies Details of progenies
tested selected selected
VxV1 BC1F3 GS-23 x 1S 929 x GS-23 3 High water 2
extraction capacity
1 BC1F3 K 359 x GS-23X GS-23 3 Post flowering 3
2 BC1F3 | GS-23x K260 x GS-23 4 drought tolerance 2
3 BC1F3 GS-23 x K 359 x GS-23 3 2
4 BC1F3 GRS-1 x K 359 x GS-23 4 3
5 BC1F3 GS-23 x K 260 x GS-23 3 2
1 BC1F3 | GS-23 x IS 355G6008 x GS-23 3 Stay green 2
2 BC1F3 | SG35SG6090 x GS-23 X GS-23 3 2
1 BC1F3 | GS-23 xS 7020 x GS-23 3 Earliness 3
2 BC1F3 | GS-23 xS 15428 x GS-23 4 2
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1 BC1F3 | GS-23 xJ 2799 x GS-23 3 Shootfly resistance 3
2 BC1F3 | GS-23 xJ 2614 x GS-23 4 ( glossiness and 2
3 BC1F3 | GS-23 xS 2714 x GS-23 3 trichome QTL) 2
4 BC1F3 | GS-15-10 x J 2714 x GS-23 4 2

Station Varietal Trial: Out of 14 entries tested during kharif season, two entries viz., HKS-22-1(1979 kg/ha of grain yield
and 222.2 g/ha of dry fodder) and HKS-22-8 (1884 kg/ha of grain yield and 218 g/ha of dry fodder)was superior than check
CSV-27(1875 kg/ha of grain yield and 278 g/ha of dry fodder)
Progress made under following activities:
Target traits crossing
Hybrid Development: Parental Line Development in Kharif rabi season.
Kharif programme
In this season 11 crooses were carried out with 415, 279,2219,27 with R-01-21, R-03-21, R-04-21, R-05-21, R-06-21, R-07-
21, R-09-21, R-10--21, SPV2758, R91011 and Hidakal. They will evaluated in the next season. Thirty three crosses were
submitted to Dr Aruna madam for evaluation.
Other activities

h.  Student guidance — 2
Training organized- 6
Publications- 6

6. HISAR
Programme name : Forage sorghum

1. Trait-specific line development programme
Trait 1 - Insect pest resistance
Varietal development programme
Insect pest incidence is increasing day by day in forage sorghum. Stem borer and shoot fly are major insects affecting
forage sorghum, fodder yield and quality. Hisar has been identified as hot spot for stem borer infestation and screening.
Stem borer alone causes 45% losses in fodder yield of sorghum during kharif and rabi seasons thus is most damaging
insect pest of sorghum. During kharif 2022 under center wise priority breeding program we have been given special target to
attempt crosses for stem borer resistance.
Following new crosses were attempted: 1) HC 308 x RTON 1-58 (Improved IS 18551); 2) HC 308 x IS 93046; 3) HC 171 x
IS 93046; 4) HJ 541 x IS 93046; 5) HC 308 x RTON 1-55 (Improved IS 18551)
List of various crosses under evaluation in various filial generations:

SI. No. Generation No. of crosses | No. of families/single plant selected (Advancement of BC
evaluated pairs made during the year)
1 Fi 4 All seed is harvested.
2 F2 3 33
3 F3 6 28
4 BCiF4 4 22
5 Fs 2 7
6 Bulking of Fs 1 4
Total 20 94

Trait 2- For multi-cut type

Varietal development programme

For forage sorghum multi-cut trait is very important. Because, multi-cut genotypes provide more green fodder as well as dry
fodder and for longer duration. So keeping this view we are evaluating different crosses in various filial generations to for
multi-cut potential and increased biomass production.

S.No. | Generation No. of crosses evaluated No. of families/single plant selected
1 Fi1 2 All seed is harvested.
2 Fa 5 54
3 F3 6 36
4 Fq 7 29
5 Fs 9 27
6 Bulking of Fg 2 5
Total 29 151

Trait 3 —Seed yield

Varietal development programme

Seed production of forage crops is a major task. We require genotypes which provide good green fodder and seed yield i.e
dual purpose type is in high demand so we have a major focus on dual purpose types also. List of various crosses under
evaluation in various filial generations given below:
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Sl. No. Generation No. of crosses evaluated No. of families/single plant selected
1 Fi 4 All seed is harvested.
2 Fa 4 16
3 Fs 1 14
4 Fs 3 "
5 Fs 3 4
6 Bulking of Fs 1 2
Total 16 47

Trait 4 —Green fodder yield

Varietal development programme

There is huge gap in demand and supply of green as well as dry fodder. Livestock is a major component of Indian
agriculture. Hence forage crops improvement programme needs to be strengthened specially for quality green fodder. List of
various crosses under evaluation in various filial generations is given below:

Sl. No. Generation No. of crosses evaluated No. of families/single plants selected
1 F4 6 All seed is harvested.
2 Fa 6 46
3 Fs 5 30
4 F4 4 28
5 Fs 11 18
6 Bulking of Fe 5 6
Total 37 128

Trait 5- For Quality improvement

Varietal development programme

In forage sorghum HCN, CP% and IVDMD% are important quality parameters which affect the fodder digestibity. Animal
preference is also one factor which cannot be neglected while choosing any crop as fodder. So keeping this view we are
evaluating various crosses in various filial generations for quality improvement.

S. No. Generation No. of  crosses | No. of families/single plant selected
evaluated
1 Fi 3 All seed harvested
2 Fa 2 52
3 F3 4 37
4 Fs 8 10
5 Fs 1 14
6 Bulking of Fg 3 4
Total 21 117
2. Station hybrid/varietal trial
Sr.no. | Name of trial Entries tested Checks Promising entries
1 SC-Hybrid evaluation trial 6 +2 HJ 541 & HJH 1513 SHH 2107, SHH 1830
2 MC-Hybrid evaluation trial 8+1 CSH 24MF SHH 2104, SHH 2105
3 MC-Large Scale Trial 6+2 SSG 59-3, CSV 33MF SH 2011, SH 2012
4 MC-Small Scale Trial 8+2 SSG 59-3, CSV 33MF SH 2114, SH 2104
5 SC-Large Scale Trial 7+2 HJ 541 and HJ 513 SH 2018, SH 1952
6 SC-Small Scale Trial 13+3 HJ 541 and HJ 513 SH 2126, SH 2145
3. AICSIP trial: All allocated trials were conducted successfully
4. Other activities

i.  Student guidance - 8
ii. Training organized-7.
iii. Lines for registration- Registration proposal of two forage sorghum germplasm lines SH 1603 and SH 1911
have been submitted to IIMR, Hyderabad for recommendation
2) Publications: 6
iv. Other points regarding the breeding material
v. Maintenance of A B lines- 15
vi. No. of Restorer lines- 29
vii. No. of experimental hybrids- 12
viii. No. of varietal selections- Two genotypes for single cut, one for multi-cut will and one for HBM trial be submitted to
AICRP ftrials Kharif 2023.

7. INDORE
Program name (Grain sorghum- kharif 2022)
Segregating populations handled

SI. No. Generation No. of crosses evaluated No. of families/single plant selected

1 F2 33 287

2 F4 7/68 93
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3 F5 4/31 23
4 F6 4120 38
Total 441
R line development programme
Sl.No. | Generation No. of crosses evaluated No. of families/single plant selected
1 F2 16 130
2 F4 3 43
3 F5 2 14
4 F6 3 30
Total 217
B line development programme
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected
F2 4 18
F4 2 11
Total 29
4.Dual purpose varietal developmental programme
Sl. No. Generation No. of crosses evaluated No. of families/single plant selected
F2 25 160
F4 3 42
F5 3 10
F6 2 16
Total 228

Station hybrid/varietal trial

2 Trial | Entries | Checks | Objectives | Superior entries
Station Varietal trials
SVTI 15 CSV17,RVJ 1862 CSV DP/HYV SPV 2357, IV 22-2,
27,RVJ 2357 30-2-5-7,1-2-1-1, 144, CSV27,.IV 23-2, IV
23-4
SVTII 20 Evaluated National RVJ 1862, Bundela , CSV29
released and released RVJ 2357
varieties
3. Station hybrid trials
SHT | 50 CSH 18, CSH 16 DP/HYH Trial visited
SHT I 14 CSH 18, CSH 30 Trial vitiated
SHT Il 15 CSH 18 15A X 155, 19-2-1-2-2A X 1 56, 15A X | 36,
30A X151
4. Station Prenatal line trials
i Restorers evaluation | 45 C43,Rs 673, 112 Identification of desirable | 144,151,134,140,138,137,152
trial restorers
i Male sterile 40 Maintenance of MS lines | IMS 23A, IMS26A, 9-2-1-3-5 A, 3054A,
maintenance ( 20 30Aand 372A
MS)
3. Germplasm Evaluation:
Experi Genotypes | traits Range Promising genotypes
Days to 50% flower 67-90 GGUB 20 (67)
GPET 35 GY 10- 46 g/plant Gird 33, V 60-1, E 184, E 226, Gird 21
100 seed weight More than 30 V 60-1, VKG 34/47, GIRD 33, GIRD 36
SB DH% Less than 20% GIRD 33, V60-1, GIRD 3, E 246, GIRD 21
AICSIP trials:
Sr.no. No. of AICSIP trials allotted conducted No. of AICSIP trials Successfully conducted
6 6 4
5. Other activities
i.  Student guidance — Five, M.Sc. : Plant breeding: 3, Entomology: 2
j. Training organized- 2: FPO and Farmers
6. Publications: Nil
Popular Articles- 1
Posters: 4
Folder- 3
Radio talk: 2

7. Other points regarding the breeding material
Off season Breeding crossing block at Indore: ( 2022-23)
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i. Experimental hybrids development : experimental hybrids are being made with 6 MS lines and 10
Restorers-

Six MS lines viz; 3054A, 372A, IMS 30A, IMS 9A, 2911A & 1176A
And 10 Restores viz; | 40, 144, 137, 127, 134, 138, 151, 1 52. 133 and | 12
i. Crossing Programme: crosses will be made

iii. aintenance of MS and R lines

Crosses attempted- 47( During 2022 )

SN Objective No of crosses made
1 High yielding Dual purpose Variety 23
2 High yielding Dual purpose Variety replacingold | 11
one
4 B line development 13
Total crosses a7
8. PALEM

Station trials: OVT, IVT and AVT:
Table : Advanced Varietal Trial Il conducted during Vanakalam 2022-23 at RARS, Palem

SNo. Entry No. DFF (Days) PI. Height (cm) Grain Wt (Kg ha') Fodder Wt (Kg ha) | 100 Seed Wt g)
1 PSV 751 58 264.56 1624.69 7049.6 2.32
2 PSV 752 62 227.35 1738.27 8134.8 1.56
3 PSV 753 63 237.14 1609.88 8447.7 224
4 PSV 754 64 248.50 1782.72 7135.1 221
5 PSV 755 60 278.45 2261.73 9756.5 255
6 PSV 756 62 261.52 1698.77 6353.6 2.32
7 PSV 757 69 274.45 3135.80 99934 2.51
8 PSV 758 61 252.45 2004.94 7253.1 3.15
9 PSV 759 65 217.45 2844.44 9547.8 1.33
10 PSV 760 62 255.25 1723.46 8428.1 2.94
11 PSV 761 61 254.52 2627.16 9065.7 2.84
12 PSV 762 73 232.45 2632.10 7849.6 2.85
13 PSV 763 62 272.42 2622.22 7519.6 217
14 PSV 764 60 214.2 2340.74 89714 2.28
15 PSV 765 59 216.24 2153.09 8496.3 2.14
16 PSV 766 59 274.25 2538.27 10539.3 2.60
17 PSV 767 61 206.42 1960.49 7251.8 244
18 PSV 768 62 221.26 1901.23 9746.9 273

19 CSV 31 64 231.25 2528.40 8780.5 2.64

C.D. 592.40 2318
C.V. 16.22 16.52

o At station level AVT Il, 18 sorghum cultures along with 1 check were evaluated and PSV 757 (3135.80 Kg/ ha' and
9993.4 Kg/ ha! grain and fodder respectively) found superior to check respectively.

Table: Advanced Varietal Trial | conducted during Vanakalam 2022-2023 at RARS, Palem

S No. | Entry No. DFF(Days) Pl. Height (cm) Grain Wt(Kg ha-') Fodder Wt (Kg ha') | 100 Seed Wt (gr)
1 PSV 702 69 234.25 1891.36 7252.37 265
2 PSV 704 62 242.25 2513.58 944967 2.82
3 PSV 706 56 217.45 1975.31 7961.37 2.91
4 PSV 707 64 254.26 212346 6255.67 255
5 PSV 708 6 22145 1540.74 8373.19 2.81
6 PSV 709 56 257.12 1446 91 10245.56 2.71
7 PSV 712 66 208.40 2795.06 591456 255
8 PSV 714 65 264,52 2320.99 11008.52 3.22
9 PSV 715 62 22542 1358.02 7252.30 2.24
10 PSV 716 74 272.45 2908.64 9149.26 246
11 PSV 717 63 207.52 2059.26 10001.85 2.34
12 PSV 718 57 211.40 1693.83 6769.85 2.32
13 CSV 31 67 250.24 2730.86 8304.52 270

CD. 521.00 825.6

cV. 1468 5.86

At station level AVT | 12 entries with one check was tested and found PSV 716 (2908.64 Kg ha-' and 9149.26 Kg ha-' grain
and fodder yield) was found on par with check CSV 31.
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Table: Initial Varietal Trial conducted during Vanakalam 2022-2023 at RARS, Palem

No. Entry No. DFF(Days) Pl. Height (cm) | Grain Wt(Kg ha-) | Fodder Wt(Kg ha-1) | 100 Seed Wt (g)
1 PSV 801 63 267.20 2158.02 11250.49 242
2 PSV 802 64 254.24 2266.67 11871.08 2.74
3 PSV 803 75 263.24 1846.91 10219.08 3.04
4 PSV 804 71 .284.56 2212.35 9537.04 2.56
5 PSV 805 66 261.54 2745.68 10634.52 3.21
6 PSV 806 64 254.20 2730.86 10727.29 2.45
7 PSV 807 65 271.15 2009.88 9770.46 3.18
8 PSV 808 67 284.21 2518.52 827412 2.85
9 PSV 809 68 245.20 2627.16 6416.74 2.92
10 PSV 810 67 264.24 2029.63 6684.64 2.07
11 PSV 811 60 257.20 2893.83 7565.84 2.35
12 PSV 812 63 264.10 2962.96 9634.12 2.46
13 PSV 813 61 248.02 2903.70 9553.57 2.96
14 PSV 814 63 257.25 1881.48 10184.83 2.51
15 CSV 31 64 263.41 2533.33 8057.73 2.86

C.D. 287.12 1,056.00

C.V. 7.05 6.71

At station level IVT with 15 entries with one check was tested and found PSV 811, PSV 812
and PSV 813 were found superior to check CSV 31.
Table: Observation Varietal Trial conducted during Vanakalam 2022-2023 at RARS, Palem

SNo. Entry No. DFF (Days) PI. Height (cm) Grain Wt(Kg ha) Fodder Wt(Kg ha-") 100 SeedWt (g)
1 PSV 851 71 246.2 1802.47 7133.75 2.74
2 PSV 852 62 252.52 3017.28 8330.80 2.92
3 PSV 853 58 265.42 2424.69 8721.38 2.83
4 PSV 854 60 214.52 1980.25 6911.32 2.74
5 PSV 855 64 226.56 276543 6401.93 3.01
6 PSV 856 72 271.45 2874.07 8148.77 3.15
7 PSV 857 70 234.53 1683.95 6461.88 2.94
8 CSV 31 68 251.45 2483.95 7485.30 2.95
C.D. 439.18 1133.2
C.V. 10.40 8.60
Table: Evaluation of Yellow sorghum lines during vanakalam 2022-23
SNo. Entry No. DFF Pl. Height (cm) Grain Wt Fodder Wt 100 Seed
(Days) (Kg ha-1) (Kg ha-1) Wt (g)

1 YPS 1 60 323.33 2296.30 4822.22 217

2 YPS 2 57 381.00 2656.79 6807.26 1.78

3 YPS 5 58 325.33 2093.83 5659.11 276

4 YPS 6 59 319.67 1412.35 8709.85 1.94

5 YPS7 60 342.67 1323.46 6595.74 1.92

6 YPS 8 57 368.67 1293.83 7685.22 1.84

7 YPS 10 67 305.67 2153.09 7055.63 1.69

8 YPS 11 62 333.67 1995.06 7743.89 1.64

9 YPS 13 63 327.33 1871.60 7662.19 1.57

10 YPS 14 56 355.67 1471.60 7668.22 1.45

11 YPS 15 60 363.67 2676.54 8038.59 251

12 YPS 16 60 277.33 1437.04 7622.07 1.92

13 YPS 17 65 306.67 1308.64 7328.85 1.82

14 YPS 18 57 290.33 2064.20 7577.56 2.4

15 YPS 19 54 257.00 1728.40 7479.19 1.97

16 YPS 22 58 241.67 1441.98 7808.37 1.87

17 YPS 28 66 263.33 1782.72 6718.26 25

18 YPS 29 64 311.00 1772.84 6549.11 20

19 YPS 30 53 347.67 1659.26 8867.59 1.9

C.D. 580.42 1640.80
C.V. 19.25 13.54

In yellow sorghum lines evaluation YPS 15 showed on Par performance with check PYPS 2

Table: List of entries contributed to national grain mold nursary

.No. Entry

312 x402
313 x 316
312 x407
6016 x 6002
407 x 6002

[LIES LS =N
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6 319 x 407
7 313 x 6002
8 303

Table: F3 material handled during Vanakalam 2021-23 at RARS, Palem

S No. Cross SPS made SPS selected Yield Range (g)
1 (PSV 311 x PSV 6002) x CR 19-24 R 21 15 (21-71)
2 (PSV 312 x PSV 402) x CR 19-22R 13 10 (22-711)
3 PSV 313 x CR19-22R 15 9 (23-57)
4 PSV 316 x CR19-24R 12 11 (31-67)
5 (PSV 313 x PSV 319) x CR 19-23 R 19 12 (40-68)
6 (PSV 313 x PSV 316) x CR 19-23R 27 15 (22-72)
7 (PSV 313 x PSV 316) x CR 19-22R 15 12 (30-75)
84

Table: F4 material handled during Vanakalam 2022-23 at RARS, Palem

SNo. | Cross SPS made SPS selected | Yield Range (g)
1 AKSV278 x RSSV 9 9 8 (31-67)
2 AKSV 318 x RSV 1410 10 9 (36-78)
3 (ICSR 113 x ICSR 135) x (ICSR 69 x ICSR 113) 12 12 (26-71)

29
Table: F5 material handled during Vanakalam 2022-23 at RARS, Palem
S No. Cross SPS made SPS selected Yield Range (g)
1 CSV 31 x ICSR 14005 3 3 (26-51)
2 PSV 313 x ICSR 14005 3 2 (29-55)
3 PSV 316 x ICSR 14005 2 2 (30-68)
4 CSV 31 x ICSR 13004 1 1 (46)
5 PSV 313 x ICSR 13004 3 2 (33-59)
6 PSV 316 x ICSR 13004 3 2 (38-72)
7 CSV 31 x ICSR 14006 4 3 (42-74)
8 PSV 313 x ICSR 14006 2 2 (31-64)
17
Table: F6 material handled during Vanakalam 2022-23 at RARS, Palem
S No. Cross SPS made SPS selected Yield Range (g)
1 PSV 113 x ICSR 94453 2 2 (37-59)
2 PSV 210 x ICSR 14001 4 3 (29-61)
3 CSV31x PSV113 3 3 (32-63)
4 CSV 31 x ICSR 94453 2 2 (34-57)
5 PSV 56 x ICSR 94453 3 3 (37-66)
6 29545 1 1 (57)
7 29654 1 1 (54)
15
Table: F7 material handled during Vanakalam 2022-23 at RARS, Palem
S No Cross SPS made SPS selected Yield Range (g)
1 PSV -512 x ICSR 94453 2 2 (35-52)
2 PSV-113 x ICSR 94453 2 2 (46-55)
3 PSV -106 x ICSR 27 3 3 (38-64)
4 CSV31x PSV2 2 2 (47-56)
5 CSV 31x PSV112 2 2 (34-59)
6 CSV 31x PSV 210 4 3 (30-58)
15 14
Other activities

Student guidance - 1

Training programmes organized: 1
Papers published: 7

Popular articles: 10

3-Kharif Breeding-agm23 Page 40 of 51



g W
ICAR

9.

PANTNAGAR
Programme name (Forage Sorghum)

R line development programme
Within as well as between progenies selection was practiced in various generations as per following details for development
of restorers (R line) for multi-cut hybrid development, open pollinated varieties of single cut and multi-cut types and donors

for various traits of economic importance in forage sorghum.

Sl. Generation No. of crosses attempted / single plant No. of families (crosses)/ single plants selections
No. progenies (SPPs) evaluated (SPSs)/ single plant progenies (SPPs) selected
1 F1 Attempted 11 crosses Will be planted in Kharif 2023
Evaluated 51 crosses 22 crosses selected
2 Fa 9 crosses/3240 plants (Approx.) 9 crosses /248 SPSs
3 | Fs 12 crosses /328 SPPs 11 crosses /179 SPSs from 78 SPPs
4 | F4 20 crosses /292 SPPs 15 crosses /103 SPSs from 43 SPPs
5 | Fs 2 crosses/63 SPPs -
6 Fe 1 crosses/55 progeny bulks 1 crosses /10 progeny bulks
7 | F 3 crosses/16 progeny bulks 3 crosses /9 progeny bulks
8 | Screening plots(F7 onwards) 41 crosses/120 progeny bulks 31 crosses /59 progeny bulks
Total 150 crosses/3923 ; single plant progenies (SPPs)| 92 Crosses/530 SPSs from 121 SPPs and 78 Bulk
and 191 progeny bulks progenies

B line development/improvement programme:

SI. No. Generation No. of crosses attempted/ evaluated No. of families (SPPs)/single plants selected (SPSs)
1 Fi 5 crosses 1 cross
Total 1 cross 1 crosses /1 progeny bulks

MS Conversion programme

Sl. Generation No. of crosses evaluated No. of families/single plant selected (Advancement of BC
No. pairs made during the year)

1. BC, 7 crosses Planted in Kharif 2022

2 BCs 1 cross Will be planted in Kharif 2023

Trait-specific line development programme
Trait 1- Foliar Disease Resistance
R line/ donor development programme

Selection was practiced as per following details for resistant to various foliar diseases (anthracnose, zonate leaf spot and
leaf blight etc.). Resistant plants at flowering stage as well as at maturity stage for less expression of diseases on leaves

and green at maturity expression

for their use as restorers as well as donors.

Sl. No. Generation No. of crosses/progenies evaluated No. of families (crosses)/single plants/progenies selected

1 F1 | Attempted 3 crosses Will be planted in Kharif 2023

Evaluated 8 crosses -
2 Fa 3 crosses/810plants (Approx.) 3 crosses /52 SPSs
3 F3 7 cross/177 SPPs 6 cross/109 SPSs of 48 SPPs
4 Fa 7 crosses /110 SPPs 5 crosses /62 SPSs from 26 SPPs
5 Fs - -
6 Fe - -
7 F7 1 crosses/4 progeny bulks 1 crosses/1 progeny bulks
8 Advanced generations (F7 9 crosses/14 progeny bulks 7 crosses/9 progeny bulks

onwards)
Total 38 crosses/1097 single plant progenies and 22 crosses/223 SPSs of 74 SPPs and 10 progeny bulks
18 progeny bulks

Trait 2 - Brown Mid-Rib

R line/ donor development programme
Selection was practiced for individual plants as well as bulk progenies showing brown mid rib at flowering and brown stem
with brown pith at maturity along with tan, early to medium, tall, juicy plants with less foliar diseases and red/white seed.
Each progeny bulk will be evaluated for fodder quality trait viz. digestibility, protein per cent and fiber content for validation

before use as donors.

Sl. No. Generation | No. of crosses/progenies evaluated | No. of families (crosses)/single plants/progenies selected |
1 F1 | Attempted 3 crosses Will be planted in Kharif 2023
Evaluated 5 crosses 3 crosses
2 Fa 1 cross/180plants (Approx.) 1 cross /11 SPSs
3 Fs 2 cross/38 SPPs 2 cross/75 SPSs of 25 SPPs
4 Advanced generations | 7 crosses/31 progeny bulks 7 crosses/17 progeny bulks
(F7 onwards)
Total 18 crosses/218 single plant progenies and 13 crosses/86 SPSs of 25 SPPs and 17 progeny bulks
31 progeny bulks
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Trait 3 - Sweetness of stem
R line and donor development programme

bulk
(TSS at maturity more than 15%), tall and leafy plants with foliar disease resistance to be used as donors for
sweetness/juiciness and single cut varieties.

Individual plants as well as selections were made for sweet stemmed

Sl. Generation No. of crosses/progenies evaluated No. of families (crosses)/single
No. plants/progenies selected
1 Fi Attempted 2 Crosses Will be planted in Kharif 2023
Evaluated 2 crosses 1 cross

2 Fa - -

3 Fs

4 Fs
5 Fs
6 Fs - -

7 Fz 1 crosses/8 progeny bulks 1 crosses/5 progeny bulks

8 Advanced generations (F7 2 crosses/2 progeny bulks 2 crosses/3 progeny bulks

onwards)
Total 7 crosses/10 progeny bulks 4 crosses/8 progeny bulks

Trait 4 — Multi-cut type (tillering and fast regeneration), juiciness with good seed yield

R line and varietal development programme

Individual plants as well as bulk selections were made for juicy, tall, early, high tillering type plants with foliar disease
resistance, to be used as restorers in multi-cut hybrid development programme as well as open pollinated multi-cut varieties.

Sl. No. Generation No. of crosses/progenies/ single plants evaluated | No. of families (crosses)/single plants/progenies selected
1 Fi Attempted 2 Crosses Will be planted in Kharif 2023
Evaluated 31 crosses 13 crosses
2 Fa 3 crosses/880 plants (approx) 3 crosses/59SPSs
3 Fs 11 cross/303 SPPs 10 cross/139 SPSs of 65 SPPs
4 Fa 12 crosses/232 SPP s 10 crosses/69 SPSs of 29 SPPs
5 Fs 2 crosses/63 SPPs -
5 Fs 1 crosses/55 progeny bulks 1 crosses/10 progeny bulks
6 F7 1 cross/4 progeny bulks 1 cross/2 progeny bulks
7 Advanced generations 19 cross/55 progeny bulk 13 cross/23 progeny bulk
(F7 onwards)
Total 82 crosses/1478 SPPs and 114 progeny bulks 51 crosses/267 SPSs of 94 SPPs and 35 progeny bulk

Trait 5 — Single cut fodder /dual purpose

R line and varietal development programme

Individual plants as well as bulk selections were made for juicy, tall, leafy, early to medium flowering plants with foliar
disease resistance and good seed yield, to be used as open pollinated single cut/dual purpose varieties of forage sorghum
as well as restorers for development of single cut hybrids.

Sl. No. Generation No. of crosses/progenies/ single plants evaluated | No. of families (crosses)/single plants/progenies selected

1 F | Attempted 11 crosses Will be planted in Kharif 2023

1 Evaluated 46 crosses 20 crosses
2 Fa 9 crosses/3078 plants (approx) 9 crosses/248SPSs
3 Fs 12 cross/ 327 SPPs 11 cross/181 SPSs of 80 SPPs
4 Fa 18 crosses/232 SPPs 14 crosses/102 SPSs of 42 SPPs
5 Fs 1 crosses/46 SPPs -
6 Fe 1 crosses/55 progeny bulks 1 crosses/10 progeny bulks
7 F7 3 crosses/16 progeny bulks 3 crosses/8 progeny bulks
8 Advanced generations | 37 cross/108 progeny bulks 31 crosses/59 progeny bulks

(F7 onwards)

Total 138 crosses/3683 SPPs and 179 progeny bulks 89 crosses/531 SPSs of 122 SPPs and 77 progeny bulk

Station hybrid/varietal trial

i. Station Trials:

Two station trials on multi-cut and single cut forage sorghum as per following details were conducted to identify the
promising elite lines for their testing in State varietal trials as well as All India Coordinated Trials.

Sl. No. Name/ title of trial |No. of entries tested Checks used Superior entries

1 Evaluation of 18/3 Varietal Check: Pant Chari5, | No entry was significantly better than check CSV 33MF
Varietal Trial (Multi- Pant Chari 6, CSV 33MF,
cut forage sorghum) SSG 59-3, SGL 87

2 Evaluation of 40/3 Varietal Check: Hybrid: SHTSC 1 (13.64% GFY & 11.89% DFY), SHTSC 2 (5.11%
Varietal/Hybrid Trial CSV 21F GFY & 0.82%, DFY), SHTSC 3 (2.27% GFY & 16.00% DFY),
(Single cut forage Pant Chari 5 SHTSC 4 (7.96% GFY & 32.67% DFY) and SHTSC 5 (2.5% DFY)
sorghum) CSV 35F were significantly best with superiority over check CSH 40F.
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Hybrid Check: Varieties: SVTSC 6 (3.03% GFY), SVTSC 9 (3.03% GFY), SVTSC
CSH 40F 16 (3.64% GFY), SVTSC 17 (7.52% DFY), SVTSC 19 (1.82% GFY),
SVTSC 22 (6.40% DFY), SVTSC 27 (7.69% DFY) and SVTSC 29
(18.18% GFY) were significantly best with superiority over best check|

Pant Chari 5.
3. Evaluation of Newly 8/3 Hybrid Check: NSHTSC 4 and NSHTSC 7 were significantly best with superiority
Station Hybrid Trial CSH 40F 5.21% and 1.04% over check hybrid CSH 40F respectively for green
(Single cut forage fodder yield.

sorghum)

5  AICSIP trials: All the six (6) AICSIP Trials were conducted successfully and data was submitted timely

6  Other activities
Student guidance: 2

=

ii. Training organized- Nil

iii. Lines of registration-

7 Publications:
Research Papers: 3

Other points regarding the breeding material

Maintaince of A/ B lines- 29 pairs

No. of restorer lines for multi-cut hybrid development

5 lines with high tillering, earliness and good pollen production ability

No. of lines to be used as donors for various traits

(i) 4 lines with stable brown midrib expression for use in crossing/ hybridization programme

(ii) 3 lines with high sweetness and juiciness of stem for use in crossing/ hybridization programme

(i) 6 lines with high resistance to foliar diseases/stay green at maturity expression for use in crossing/
hybridization programme

10. PARBHANI
Pre breeding activity
a) Shoot fly resistance and photo insensitivity in rabi
Crosses developed last year through emasculation and pollination using resistant germplasm sources are under evaluation
in F1 generation.
Donor Parents: IS 18551, IS 2205
Recipient parent: kharif genotypes: Parbhani Shakti, ICSB 101, KR 123 and
Rabi genotypes: Parbhani Moti, CSV 29 R, SLR 84, PR 507, PR 510 and 119 B as recipient parent.
b) Grain mold resistance pre breeding using resistant germplasam
11 F1s developed last year using resistant sources B58586, coloured sorghum PYPS 2 and PYPS 9 are under evaluation.
Parbhani shakti, PVK 400 and PMS 28B were used as recipient parents. Wild relatives received from IIMR not germinated
therefore crossing programme using these lines could not be attempted.
Breeding for disease and insect resistance
a) Breeding for shoot fly resistance
Development of new crosses using elite resistant lines
10 F1s developed last year by crossing kharif and rabi parental lines with elite resistant lines received from
IIMR Hyderabad are under evaluation.
Recipient Parents: kharif: PVK 400, Parbhani Shakti, PVK 809, PMS 28 B
Rabi: Parbhani Moti, Barshi Jute and MS 104 B.
Donor Parents: NRCSF R 6-1, NRCSF R, NRCSFR-6-2, NRCSFR7-5, PYPS-2,
Three double crosses F1s were evaluated along with single crosses
b) Breeding for grain mold resistance
Evaluation of F1s
10 F1s executed during last year using resistance sources viz., GMN 58, PDSRGM 83, B 58586 and coloured pericarp
lines PVRSG 102 and PRPS 9 were evaluated and selfed to advance to F2 generation. PMS 28 B, Parbhani Shakti, AKR
456, PMS 71B x PVK 809 were used as recipient parents.
. Evaluation and advancement of segregating generations
56 selections were effected in different segregating populations on the basis of grain mold resistance from 29 progenies
derived by using resistant sources viz., B58586, KR 210, IS 14332 and IS 5514.
4. Target traits for crossing at SRS, Parbahni
1. F1s evaluated for shootfly resistance: 1. KR 214 X NRCSFR 6-1, 2. PVK 400 X NRCSFR 6-1 X 809 X NRCSFR 6-1, 3.
71 B X NRCSFR 9-3, 4. SPV 462 X 18551 X 2258B X 22558B, 5. SPV 462 X 18551 X NRCSFR 9-3, 6. 49 B X NRCSFR 7-
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5, 7. SPV 462 X 18551 X NRCSFR 7-5, 8. 49 B X NRCSFR 6-1, 9. PVK 809 X PVK 400 X SFR 8-3-2, 10. PVK 400 X
NRCSFR 9-3, 11. 28 B X NRCSFR 9-3, 12. PVK 400 X NRCSFR 6-1, 13. KR 214 X NRCSFR 7-5, 14. 44 B X NRCSFR 6-1

15. PVK 809 X NRCSFR 6-1, 15. 74 B X NRCSFR 7-5, 16. PVK 809 X NRCSFR 6-1

Grain mold resistance: 1. P.Shakti X PDSRGM83 X 28B X GMN58, 28B X GMN52, 1009 X PDSRGM83 X 28B X GMN 58
B line improvement: 28 B X 127 B, AKMS 66-2 B X 71 B, 28 B X AKMS 66-2B, 127 B X AKMS 66-2B, AKMS 66 B X 127B,
28 B X127 B, P. Shakti X774 B, 237 BXPRPS 3,71 BXR 21 -R -4, 127 B X 128 B, AKMS 66 B X 237 B

Varietal Improvement (V X V): PVK400 X 29932, P Shakti X 222, KR196 X P.Shakti, P.Shakti X PRPS3, PVK400 X 29932

2. F2s evaluation for shootfly resistance

Sr. no. Generation No. of single plant selected
1 SPV 462 X 18551 X 8 B X 135413 B 20
2 C 43 X 18551 10
3 PVK 809 X NRCSFR 6-1 10
4 KR 123 X IS 18551 10
B Line improvement (B XB )
Sr. no. Generation No. of single plant selected
1 101 B X27B 10
2 2219B X127 B 15
3 101 B X IVT 15 X PVR 906 X 1057-6-3 22
4 42B X 237B 12
5 71BXT744B 10
6 IS1189 X 71 B 05
7 KR 123 X 2219 B 15
8 71B X126 10
9 2229 B X CSV 29R 05
10 42BX28B 10
1 71BX42B 10
12 71BX127B 10
13 P. Shakti X 127 B 10
14 IS 1189 X42B X 354 B 10
15 2289 B X | 26 10
16 42BX28B 10
17 71 B X P. Shakti 10
18 2219B x 127 B 10
Grain mold resistance
Sr. no. Generation No. of SPS selected
1. 809 X B 58586-3-2 10
2. 28 B X PDSRGM 83 12
3. P. Shakti X B58586-3 10
4. PVK 809 X GMN 58 10
5. 71 B X 809 X B 58586-1 10
6. 71 B X PVK 809 X B 58586-3-2 15
7. KR 196 X PVK 809 X 58586-3-2 05
8. 28 B X B58586 10
9. PVK 1009 X PDSRGM 83 05
10. 28 B X GMN 58 15
Varietal improvement
Sr. no. Cross No. of SPS selected
1. P. Shakti X Check 1 15
2. KR 123 X P. Shakti 05
3. KR 133 X P. Shakti 10
4. PVK 400 X IVT 15 X PVR906 X 1057-6-3 10
5. C43 X P. Shakti 10
Brown midrib
Sr. no. Cross No. of SPS selected
1. KR 123 X BMR 10
2. P. Shakti X BMR 10
3 PVK 809 X BMR 10

F4 population evaluated
R Line improvement

Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 SPV 2425 X KR 210 04 20
2 1031 X126 04 15
3 SPV 2423 X126 03 15
4 SPV 2423 X KR 210 04 15
5 SPV 2425 X KR 210 03 15
6 1035 X IS 14332 03 15
7 SPV 2324 X126 01 05
8 SPV 2324 X KR 210 02 10
9 129 X 133-4 01 05
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Varietal improvement

Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 PVK 809 X KR 196-2 01 05
F5 generation evaluated
Shootfly resistance
Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 SPV 462 X 18551 02 10
2 AKSV 180 X SFR 8-2-1 02 16
3 AKSV 180 X SFR8-2-3 02 15
4 E 98 X SPV 2251-2 02 10
5 SPV 462 X IS 18551-3 02 16
6 AKSV 180 X SFR 8-2 02 16
Restorer line improvement
Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 PVK 1031 X KR 210 02 12
2 SPV 2425 X KR 210 -4 02 12
3 SPV 2425 X KR 210-3 02 14
4 129 X AKR 452-2 02 15
5 C43X129-2 02 16
6 PVK 1031 X KR 210 02 18
7 9825 Rel. X126 02 20
8 KR 191 X 126-3 02 18
9 129 X KR 133-5 03 22
10 KR 196 X | 26-2 02 17
11 129 X KR 133-4 02 16
12 129 X AKR 452 02 18
13 129 X KR 133-3 02 16
Varietal improvement
Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 PVK 506 X KR 196-2 02 16
2 PVK 809 X KR 196-1 01 10
B line improvement
Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 22528 B X 22548 B 02 15
2 28BX8B 01 10
Grain mold resistance
Sr. no. Cross No. of progenies evaluated No. of SPS selected
1 PVK 809 X B 58586-3-1 02 15
2 PVK 809 X B 58586-3-2 02 20
3 PVK 809 X B 58586-3-3 02 12

5 Biotic and Abiotic stresses

1. Grain mold resistance breeding

Total 07 F1 crosses were evaluated and promising one will advanced to F2 generation. GMN 58, PDSRGM 83, B 58586 and
coloured pericarp lines PVRSG 102 and PRPS 9 used as donors to improve existing varieties and parental lines. Following
crosses were evaluated

1. PVK 809 X GMN 58, 2.PMS 71 B X P.Shakti , 3. AKR 456 X (PVK 809 X B 5858 -3-2 ), 4. MS 2219 X126, 5. PMS 71
B X (PVK 809 X B 58586-1), 6. PMS 28 B X GMN 58, 7. PMS 28 B X PDSR GM 83.

26 progenies from 09 crosses are under evaluation in different segregating populations for grain mold tolerance. 42 single
plant selections / progeny selections are made for this trait.

1. Shoot fly resistance breeding.

Following number of new crosses effected through emasculation, pollination and progenies were advanced and evaluated in
segregating population.

Five crosses (F1s) viz., (SPV 462 X 18551) X (8B X 135413 B), PVK 400 X NRCSF R 6 — 1, P. Shakti X PDSRGM -8 3,
PMS 28 B X NRCSF R, (SPV 462 X IS 18551) X (22528 B X 22558 B), PVK 809 X NRCSFR - 6 — 2 are under evaluation.
2. Kharif hybrid development programme

Sr. no. A line used | Rline used
Female lines PMS 71 A, PMS 131 A, PMS 8A, PMS 774A, PMS 42A, PMS 38A, AKMS 66A, PMS 28A.
Restorers KR 133, R 21-R-5, R-21-R-3, 1 29 X C -43-3, AKR 456, |-29 X KR196, AKR -426, R-21-R-10, KR126, K -21-R-8,
KR 196, AKR-326 X 89028, SFEDT-1003, | - 26, AKSV 181 X RIL 97, 21-80, I-29 X C 43-3, R-21-R-6, R-21 -R-4
Total number of experimental hybrids produced | 55
11. SURAT

. BREEDING ACTIVITIES:
- Nursery [1:] New crosses (F1) made for genetic diversification:
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V x V: Grain Sorghum-Kharif, (Plot No. 7, Early Summer )
No. of Crosses Made: Sixteen [We have made following crosses during early summer 2023by hand emasculation, harvesting is awaited ]
Detail of Crosses
Sr Cross Combination Type Female Male Target Traits
1 CSV-36 x IS 18551 GS GS-HY Stem Borer Stem Borer
2 CSV-41 x EG-21 GS GS-HY Stem Borer Stem borer
3 CSV-41 x EJ-38 GS GS-HY Stem borer Stem borer
4 CSV-41 x IS 18551 GS GS-HY Stem borer Stem borer
5 . CSV-36 x EP-135 GS GS-HY High Yield High Yield
6 : CSV-36 x EP-140 GS GS-HY High Yield High Yield
7 i CSV-36 x SR-3049 GS GS-HY GS-HY High Yield
8  CSV-41xEC-21 GS GS-HY High Yield High Yield
9 . CSV-41x SR-3049 GS GS-HY GS-HY High Yield
10  CSV-17 x GJ-44 GS GS-Early GS-HY Earliness
11 & CSV-17 x GNJ-1 GS GS-Early GS-HY Earliness
12+ CSV-17 x (F3 - SR-3042 x YPT-3) GS GS-Early GS-HY Earliness
13 © CSV-17 x IS 23579 GS GS-Early Earliness Earliness
14 ¢ IS 3267 x GJ-44 GS Earliness GS-HY Earliness
15 GJ-44 xS 3277 GS GS-Dwarf Earliness Earliness
16 i CSV-17 x (F3-SR-3042x RPVT-PR) GS GS-Early GS-HY Earliness
F1 Hybrids-Grain Sorghum for genetic diversification [V x V] Plot No. 6, Kharif 2022
Sr Cross Combination Type Female Male Target Traits
1 SR-3084 x GJ-42 GS GS-HY GS-Water Lodging GS-Water Lodging
2 SPV2714 (IV 19-2) x GJ-44 GS GS-HY GS-HY GS-High Yield
3 CSV-39 x SR-3019 GS GS-HY GS-HY GS-High Yield
4 SPV 2867 (AKSV470) x CSV-36 GS GS-HY GS-HY GS-High Yield
5 CSV-36 x EP-31 GS GS-HY High Yield GS-High Yield
6 CSV-36 x VKG-34/55 GS GS-HY High Yield GS-High Yield
7 GJ-42 x EG-37 GS GS-Lodging Early GS-Lodging
8 CSV-36 x ESRK-6 GS GS-HY Early GS-Earliness
9 CSV-36 x EJ-32 GS GS-HY Early GS-Earliness
10 CSV-36 x ESRK-1 GS GS-HY Early GS-Earliness
11 CSV-41 x GJ-44 GS GS-HY GS-HY GS-High Yield
Nursery 2: F2 populations: Grain Sorghum-Kharif Kharif-2022, Plot No. 5
SNo. Cross Combination Type Female Male Target traits F’Sc_)pulgtlon Progenies
ize in F2 advanced
1 SR-3078 x CSV 36 GS GS-HY | GS-HY High Yield & Medium tall 230 40
2 1CSV36xGNJ-1 GS GS-HY | GS-HY High Yield & Medium tall 86 18
3 CSV41xGJ44 GS GS-HY : GS-HY High Yield & Medium dwarf 260 48
4 SR-3084 x GJ-42 GS GS-HY GS-WL High Yield & Water lodging res 360 78
5 SPV 2867 x SR-3061 GS GS-HY | GS-HY High yield 103 18
6 | GFS-6 x SPV 2714 GS HY GS-HY Dual purpose 158 12
Total 1197 215
Nursery 3: VxV
F3 Grain Sorghum- Station Programme- Kharif 2022, Plot No. 5 Cross Made during:
Detail of the crosses . . Details of
Sr o No. families Targe_;ted progenies progenies
Cross Combination Male Female tested Traits selected selected
F: Grain Sorghum-
1 SR-2957 X SR-3042 GS-HY GS-HY 23 Hiah Yield 11 High Yield
2 SR-3048 x SR-3047 GS-RS-HY GS-HY 33 93 172 22 High Yield
3 SR-3048 x ICSR-93020 (ICRISAT 54) GS-RS-HY High Yield 16 12 High Yield
SR-3042 X [(ICSB 81 x IS 3283)-5-1-2-1-1-2 ; o
4 i E[§/T-1 AIRSS (Deml 205 ] GSHY  HighFe&zn 18 o 18 High Yield
SR-3042 X [(IS 34731)x((Giddi Maldandi x 296B)-8- . 2135 o
5 8-1)]-1-1-1-1[-(1 2-1] RP)V(T( PR2015 # 9(Demo 35&79) GSHY High Fe 17 3 High Yield
6 SR-3037 X ICSV 758 GS-HY Midge resistant 7 Midge 10 High Yield
7 SR-2957 X ICSV 758 GS-HY Midge resistant 30 resistant 19 High Yield
8 SR-3003 X ICSV 758 GS-HY Midge resistant 58 3/95 46 High Yield
9 SR-3042 X YPT-2 (Demo. No. 1042, PR 2016) GS-HY YPT 23 YPT 16 High Yield
10 | SR-3042 X YPT-3 (Demo. No. 1056, PR 2016) GS-HY YPT 15 YPT 11 High Yield
11 Demo Nf%gggg X 'ﬁ';_q?gR 11169 GSHY  YelowGrain = 29 | Yellow Grain 18 High Yield
Nursery 3: VxV
F; Grain Sorghum- IIMR -Kharif 2022, Plot No. 5 Received:
Sr Detail of the crosses . No. families | Targeted No. of Details of
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Cross Combination Type tested Traits progenies progenies
selected
1 Cross-1. (RMP42 x AKMSS14B)-21-2 GM 11 High Yield 7 High Yield
2 Cross-2. (C 43 x IS 3158)-21-2 Red Grain 3 High Yield 2 High Yield
3 Cross-3. (SPV 2299 x Parbhani Shakti)-21-15 High Fe & Zn 5 High Yield 7 High Yield
4 Cross-4. (CSV 42 x ICSV 17004)-21-16 High Fe & Zn 11 High Yield 10 High Yield
Nursery 3 (Vx V)
Fs Grain Sorghum- Station (PG)Kharif 2022 (Plot No. 5), Cross Made:
Detail of the crosses N . No. of Details of
Sr o No. families Targeted Traits | progenies progenies
Cross Combination Female Male tested selected selected
1 GJ-38 x ICSV 17022 (GM-2) GS-HY GM 14 GM + Yield 21 High Yield
2 GJ-42 x ICSV 17022 (GM-2) GS-HY GM 9 GM + Yield 13 High Yield
3 GJ-38 x ICSV 17044 (SF-2) GS-HY SF 18 SF + Yield 28 High Yield
4 GJ-38 x ICSV 17041 (SF-1) GS-HY SF 7 SF + Yield 10 High Yield
5 GJ-42 x ICSV 17041 (SF-1) GS-HY SF 6 SF + Yield 11 High Yield
6 GJ-42 x ICSV 17044 (SF-2) GS-HY SF 11 SF + Yield 1 High Yield
7 IS 5476 x ICSV 17022 High Fe &Zn GM 17 Quality + GM 19 High Yield
8 IS 5476 x ICSV 17041 High Fe&zZn SF 9 Quality + SF 17 High Yield
9 IS 5476 x ICSV 17044 High Fe &Zn SF 11 Quality + SF 11 High Yield
10 IS 5476 x GNJ-1 High Fe &Zn GS-HY 15 Quality + Yield 13 High Yield
11 IS 5476 x GJ-43 High Fe &Zn Dual 4 Quality + Yield 4 High Yield
12 GJ-38 x GJ-43 GS-HY GS-HY 9 Yield 7 High Yield
13 GJ-42 x GJ-43 GS-HY GS-HY 8 Yield 8 High Yield
14 GJ-38 x GNJ-1 GS-HY GS-HY 15 Yield 14 High Yield
15 GJ-42 x GNJ-1 GS-HY GS-HY 5 Yield 7 High Yield
Total 158 194
F4 Grain Sorghum- IIMR, Shoot fly resistance & Guinea GP From IIMR, Aruna Madam-K-2020(22/6/20)
16 Cross No. 1, [F2 (AKSV 346 x SLV 145)-4-1] Shoot fly Resi. 11 8 High Yield
17 Cross No. 2, [F2 (AKSV 278 x RSSV 9)-5-3] Shoot fly Resi. 7 6 High Yield
18 Cross No. 3, [F2 (27 B x (27 B x IS 18486)-9-2] Guinea GP based 2 - High Yield
19 Cross No. 4, [F2 (C 43 x IS 24636]-16-5) Guinea GP based 5 8 High Yield
Nursery 3 (Vx V)
Fs Grain Sorghum- Station-Kharif 2022 (Plot No. 5) Cross Made:
Sr Detail of the arosses No. families i ~ Targeted No. of progenies ;?rgtgaelzlr?ig;
Cross Combination Female Male tested Traits selected selected
1 SR-2914 x SR-2926 GS-HY Long Panicle GS-HY 14 Yield 11 IPS + 3 Bulk High Yield
2 SR-2914 x SR-2993 GS-HY 18 Yield 22 IPS + 3 Bulk High Yield
3 GJ-36 x SR-2914 GS-HY GS-HY 121 Yield 111 IPS + 14 Bulk High Yield
4 SR-2993 x FM-158 GS-HY-Long Panicle High Yield 27 Yield 30 IPS + 6 Bulk High Yield
Total 180 26/174
F¢ Grain Sorghum- Station-Kharif 2022 (Plot No. 5) Cross Made:
1 GJ-36 x SR-2914 GS-HY GSF-,I;I;-CIIgng 48 Yield 331PS + 10 Bulk High Yield
2 SR-2993 x FM-158 GS-HY-Long Panicle High Yield 14 Yield 10 IPS + 6 Bulk High Yield
Fs & Further - Kharif-2022 Plot No.5 (IIMR DC) [3/15]
3 (ICSR 94312 x ICSR 94374) X (ICSR 94192 x ICSR 27) Yield
4 (ICSR 14006 x ICSR 196 X (ICSR 140052 x ICSR 43) Yield 3 Bulk /4 GP
5 (ICSR 94374 x ICSR 94399) X (ICSR 94192 x ICSR 27) Yield
African lines Fs Kharif season, Received from ICRISAT During June-2017)
1. 27225-1-1-1-1 6. 27225-2-1-1 11. 27303-2-1-1-1 16. 27305-1-1-2-1-1
112, 272251112 7. 27225-2-1-2 12. 27305-1-1-2-2-1 17. 27305-1-1-2-2-3 12 1PS
to 3. 27225-1-2-2-1 8. 27225-2-1-3 13. 27305-1-1-2-2-2 18. 27305-1-1-2-1-3
20 4. 27225-1-1-2-2-2 9. 27225-1-1-1-1 14. 27305-1-1-1-2-1 19. 27305-1-1-1-2-1
5. 27225-1-1-2-2-3 10. 27303-2-1-1-1 15. 27305-1-1-2-1-2 20. 27305-1-1-1-2-2
Fodder Sorghum
Nursery [1:] New crosses (F1) made for genetic diversification:
V x V: Fodder Sorghum (Plot No. 7, Early Summer )
No. of Crosses Made: Sixteen [We have made following crosses during early summer 2023 by hand emasculation, harvesting is awaited ]
Detail of Crosses
Sr | Cross Combination Type Female Male Target Traits
Fodder sorghum-SC
1 ERS-10 x GFS-6 FS-SC Leaf Disease FS-Tan FS-LD
2 GFS-6 x EJ-24 FS-SC FS-Tan Leaf disease FS-LD
3 GFS-6 x EJ-17 FS-SC FS-Tan Leaf disease FS-LD
4 GFS-6 x EJ-67 FS-SC FS-Tan High biomass FS-LD
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5 GFS-6 x Malvan FS-SC FS-Tan Early HY + Early
6 CSV-46F x ESRK-10 FS-SC FS-HY Early Early
7 GFS-6 x Gundari FS-SC FS-Tan Drought HY + Drought
8 CSV49SS x CSV 46F FS-SC SS FS-HY High Yield
9 CSV-46F x CSV-49SS FS-SC FS-HY SS High Yield
10 CSV-46F x GP-FS(Seln SR-308) FS-SC FS-HY FS-HY High Yield
11 RSSV-138-1 x GFS-6 FS-SC SS FS-Tan High Yield
12 CSV49SS x GFS-6 FS-SC SS FS-Tan High Yield
13 RSSV-13-1 x GFS-6 FS-SC SS FS-Tan High Yield
14 CSV46F x GFS-6 FS-SC FS-HY FS-Tan
Fodder sorghum-MC
1 CSV-46F x SEVS-4 FS-MC FS-HY High tiller FS-MC
2 CSV-46F x EJN 63 FS-MC FS-HY High tiller FS-MC
3 EJN 63 x IS 18542 FS-MC High tiller SS FS-MC
4 CSV49SS x CSV33MF FS-MC SS FS-MC FS-MC
5 CSV-46F x CSV-33MF FS-MC FS-HY FS-MC FS-MC
6 GFS-6 x EJN-63 FS-MC FS-Tan High tiller FS-MC
7 Gundri x CSV-33MF FS-MC FS-Drought FS-MC FS-MC
8 GFS-6 x CSV-33 MF FS-MC FS-Tan FS-MC FS-MC
9 GFS-6 x EJN-63 FS-MC FS-Tan High tiller FS-MC
10 GFS-6 x E-16 FS-MC FS-Tan High tiller FS-MC
Sweet sorghum
1 CSV49SS x EVRT-1 (1005) SS SS SS SS
2 CSV49SS x EVRT-2 (1006) SS SS SS SS
3 CSV49SS x SPV-2018 SS SS SS SS
4 CSV49SS x CSV 24SS SS SS SS SS
5 CSV49SS x SEVS-21 SS SS SS SS
6 EVRT-1 (1005) x SPV-2018 SS SS SS SS
7 CSV49 SS x SPV-2018 SS SS SS SS
8 CSV 46F x SPV-2018 SS FS-HY SS SS
9 SPV-2593 x Gundari SS SS FS-LR SS
F1 Fodder Sorghum made for genetic diversification [V x V], Kharif 2022 Plot No. 6
Sr Cross Combination Type Female-Character Male-Character Target Traits
1 GFS-6 x EJ-33 FS-High tiller FS-HY High tiller FS-HY+FDR
2 GFS-6 x SPV-2697 (IIMR) FS+GS-HY FS-HY Sweet sorghum FS-HY+FDR
3 GFS-6 x SPV-2716 (IIMR) FS+GS-HY FS-HY BMR FS-HY+FDR
Details of F2 populations (Kharif-22 & Rabi 22-23)
Nursery 2: F, Populations: Fodder Sorghum Kharif-2022, Plot No. 5
_— Type . Population Size iNo. of progenies:
Sr Cross Combination Female Male Target traits used in F» advanced
1 GFS-6 x B 58586 FS HY Leaf disease Leaf disease 320 16
2 CSV 46F x B 58586 FS HY Leaf disease Leaf disease 183 15
3 GFS-6 x High tiller SEVS 4 (IC 347570) : FS HY High tiller Multi-cut 394 42
4 CSV 46F x ICSR 93020 (ICRISAT) FS HY HY High Fodder yield 367 22
Total 1264 95
F2 Populations: Fodder Sorghum- From Deesa, SDAU Kharif-2022-23, Plot No. 6
Cross Combination Targeted Traits No. families tested No. of progenies selected
F2 (From SDAU, Deesa) Grain & Fodder 20 36
Nursery 3 (Vx V)
F3  Fodder Sorghum- Station Kharif 2022 (Plot No. 6), Cross Made:
St Detail of the crosses No. families Targeted Traits progenies Details of
Cross Combination Female Male tested selected progenies selected
1 FM-571 xCSV 21F Sudan grass FS-HY 125 High Fodder 100 High Fodder
2 SPV 2610 x SRF-332 High Biomass FS-HY 30 Yield 30 Yield
3 ICSR-93020 (ICRISAT 54 ) x CSV 21F High Biomass FS-HY 38 16
F; Fodder Sorghum- IIMR
5 SPV 2530 x [(ICSV 12012 x 1S21887)]-2-1-1-1 12 23 High Fodder
6 Rox Orange BMR 6 x RSSV 138-1 6 BMR 9 Yield +BMR
7 (SSV 84 x EC 582508)-1-3-1-2-1 x RSSV 466 12 10
Nursery 3 (Vx V)
Fs  Fodder Sorghum- Station Kharif 2022 (Plot No. 6), Cross Made:
sr Detail of the crosses No. families Targeted Traits progenies Details of
Cross Combination Female Male tested selected progenies selected
1 CSV-21F X ICSV 17297 FS-HY HY-ICRISAT 7 High Fodder 5 High Fodder
CSV-21F X ICSV 17298 FS-HY HY-ICRISAT 14 Yield 11 Yield
3 CSV-21F X GFS+4 FS-HY Early 20 And Leaf 14 And Leaf
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4 CSV-21F X DFS-17 FS-HY HY-SDAU 12 dl§ease 13 d/§ease
5 CSV-21F X DFS-153 FSTHY HY-SDAU 13 resistance 29 resistance
6 SRF-332 X DFS-153 FS-HY HY-SDAU 21 16
7 SRF-332XICSV 17298 FS-HY HY-ICRISAT 11 8
8  SRF-332 X GAFS-12 FS-HY Multi tiller 2 10
9 :SRF-332 X DFS-17 FS-HY 11 8
10 SRF-332 X ICSV 17297 FS-HY HY-ICRISAT 18 13
11 GFS-5XICSV 17297 FS-HY HY-ICRISAT 13 15
12 1 GFS-5 X ICSV 17298 FS-HY HY-ICRISAT 21 21
13 GFS-5 X GFS-4 FS-HY Early 15 13
14 GFS-5 X DFS-153 FS-HY HY-SDAU 14 14
15 GFS-5 X DFS-17 FS-HY HY-SDAU 11 13
16 GFS-6 X DFS-17 Leaf Disease HY-SDAU 8 7
17 GFS-6 X DFS-153 Leaf Disease HY-SDAU 16 15
18 : CSV-21F X GAFS-12 FS-HY Multi tiller 6 5
Total 236 240
Nursery 3 (Vx V)
Fs Fodder Sorghum- Station Kharif 2022 (Plot No. 6), Cross Made:
Sr Detail of the crosses No. families Targeted Traits progenies Details of
Cross Combination Female Male tested selected progenies selected
1 i CSV 21F x SRF-372 FS-HY FS-HY 48 ) 6/35
5" SRF-305 x SRF-332 FSHY FS-HY 1 H’g’;‘.: ‘I’jder 4130 High Fodder Yield
3 SRF-305x CSV 21F FS-HY FS-HY 35 16 0/25
4 SRF-305 x GFS-4 FS-HY Earl 32 . 0/16 .
5" TSV 21F X GES4 FSHY EarI§ 1g " Early Maturity g Early Maturity
Total 176 114
Nursery 3 (Vx V)
Fs Fodder Sorghum- Station Kharif 2022 (Plot No. 6), Cross Made:
Detail of the crosses No. families . . Details of
S Cross Combination Female Male tested Targeted Traits  No. of progenies selected progenies selected
1 CSV21F x GFS-4 FS-HY Early 33 Earliness 6/6 Earliness
2 SRF-305x GFS-4 FS-HY Early 31 417
3 SRF-305xCSV 21F FS-HY FS-HY 21 High Fodder Yield 0/4 High Fodder Yield
Total 85 10/16 GP
Fs & further generation (From IIMR)
Detail of the crosses No. families Targe_ated No. of progenies selected
tested Traits
Segregating generation-Multi-cut 45 FS-MC 3/34

Other activities

12.
13.
14.

Student guidance: 3 M.Sc and 2 Ph d
Training organized- 9

Publications:

Research Papers: 6

Popular articles: 5

Book chapters: 2

COIMBATORE: Report not submitted
UDAIPUR: Report not submitted
LUDHIANA- Report not submitted

Anisha A., Rajappa P. V., Parashuram, P., Hemalatha V., Dhanyashree R., Vilas A. Tonapi, Sujatha K., Girish G., Madhusudhana
R., 2022. Selection of post-rainy sorghum landraces combining multi-traits mean performance and stability. Euphytica (2022)

Archana B. M., Govindappa M. R., Yenjerappa S. T., Aswathanarayana D. S., Girish, G. 2022, Bioefficacy of bioagents and
fungicides against Macrophomina phaseolina (Tassi) Goid. causing charcoal rot disease in sorghum crop, Environment and Ecology

Aruna C., I. K. Das, P. Sanjana Reddy, R. B. Ghorade, A. R. Gulhane, V. V. Kalpande, N. G. Hanamaratti, S. N. Chattannavar,
Shivaji Mehtre, Vikram Gholve, K. R. Kamble, C. Deepika, N. Kannababu, D. M. Bahadure, Mahalingam Govindaraj and V. A.
Tonapi, 2021, Development of Sorghum Genotypes for Improved Yield and Resistance to Grain Mold Using Population Breeding

15. NANDYAL- Report not submitted
V.  Research Papers
1.
218:176. https://doi.org/10.1007/s10681-022-03127-4. ( NASS- 8.19).
2.
40 (3A) : 1223—1228, July—September 2022 , ISSN 0970-0420. ( NAAS-5.25).
3.
Approach, Frontiers on Plant Science, published: 28 July 2021: doi: 10.3389/fpls.2021.687332 ( NAAS-12.63).
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10.

1.

12.

13.
14.

15.

16.

17.
18.

19.
20.
21.

22.

23.

24,

25.

26.

27.

28.

Bhuyar AR, R.B.Ghorade, P.S. Kamble, V.V.Kalpande, K. Hariprasanna, S.B.Thawari and Shradha Ahirkar, 2023. Genetic
assessment of selected kharif sorghum germplasm accessions for grain Zinc and Iron content. Multilogic In Science, Vol. Xlll, Issue
XXXXVI: 575-578. (NAAS-4.51).

Chudasama C.R., R. A. Gami, R. N. Patel and M. A. Patel. (2022). Genetic analysis using Griffing’s approach for forage yield and
components in sorghum. Electronic Journal of Plant Breeding, 13 (3):1042-1050. doi.org/10.37992/2022.1303.138. (NAAS-5.14).

D. Kumar, K. Rolania, B.L. Sharma, L. Kumar and V K Saini. 2022. Adaptive dynamics of ear head bugs in different genotypes of
sorghum under a biotic factors. Journal of Agriculture and Ecology 13: 35-42. ( NAAS-4.36).

Divya, R., Somu, G., Lohithaswa, H. C., Vijaykumar, L., and Raveendra, H. R., 2022, Genetic variability and character association
studies in germplasm lines of sorghum[ Sorghum bicolor (Linn.) Moench].Mysore J. Agric. Sci., 56(2):112-120. ( NAAS-4.64).
Diwakar Reddy SE and N G Hanamaratti, 2022, Screening of Sorghum (Sorghum bicolor (L.) Moench) introgressed lines (BC2F4)
for Shoot fly (Atherigona soccata Rondani) Resistance, The Pharma Innovation Journal 11(10): 580-586. ( NAAS-5.23).

Ghorade R.B., Bhuyar AR., Kamble P.S., Badigannavar Ashok, Kalpande V.V., Thawari S.B., Chikate S.P. and Madhusudhana R.
2022. Exploiting new opportunities for hurda improvement programme in rabi sorghum. Multilogic In Science, Vol. X, Issue XXXXI:
177-181 ( NAAS-4.51).

Hanamaratti N G, Mohankumar L., Dr. Nandeesh V Hiremath and Tamanna Mohapatra, 2020, A Study on Dwarf Mutants from
Traditional Varieties for Enhancing Productivity in Rainfed Upland Rice, International Journal of Tropical Agriculture, 38(4):399-406. (
NAAS-3.94).

Jaisimha Reddy K, Madhu bindu G S, Hussain S A, Maheshwaramma S, Uma devi M 2022 The Assessment of yield, yield
attributes, nutrient uptake and economics of yellow pericarp sorghum (Sorghum bicolor (L.) Moench) genotypes as influenced by
land configurations and vegetative mulch under rainfed condition of Southern Telangana zone: International Journal of environment
and climate change Volume 12, Issue 12, Page 1299-1308. ( NAAS-5.13).

Jaisimha Reddy K, Madhu bindu G S, Hussain SA, Uma devi M and Maheshwaramma S 2022. Nutritional composition of Yellow
Pericarp Sorghum (Sorghum bicolor L. Moench) International Journal of environment and climate change Vol 12, issue 12 (1732-
1738) ( NAAS-5.13).

Jangra, M., Devi, S., Kumar, N., Satpal and Ramparkash. 2022. Physiological tools to identify the amelioration effect of salicylic acid
under salinity in sorghum at bloom stage. J. Agric. Res. Technol., Special Issue (1) : 57-66 ( NAAS- 4.5).

Joshi H, R. A. Gami, R. N. Patel and Arvinth S. 2022. Elucidation of gene action and combining ability for grain and fodder yield and
contributing traits in sorghum [Sorghum bicolor (L.) Moench]. Electronic Journal of Plant Breeding, 13 (1):75-82.
doi.org/10.37992/2022.1301.007. ( NAAS-5.14).

Kavad NK, KA Patel, NV Radadiya, KM Patel and PD Ghoghari. 2022. Influence of different planting periods on damage of rice leaf
folder, CnaphalocrocismedinalisGuenee (Pyralidae: Lepidoptera). The Pharma Innovation Journal 2022; 11(9): 1526-1531. (NAAS
5.23)

Kavad NK, KA Patel, NV Radadiya, KM Patel and VA Patil. 2022. Population dynamics of rice leaf folder,
CnaphalocrocismedinalisGuenee (Pyralidae: Lepidoptera) on rice in relation to weather parameters. The Pharma Innovation Journal
2022; 11(9): 628-633. (NAAS 5.23)

Kavya, S., Pushpa, K., Krishnamurthy, R. and Somu, G., 2022, Effect of sorghum legume intercropping system with different row
proportion on performance of sorghum. Mysore J. Agric. Sci., 56(3) : 147-151 (NAAS 4.64)

Khaja Mohinuddin D. , Girish G., Ashok M.B., Suvarna , Yogeesh L.N., Govindappa M.R., Anand Kumar V. and Ravi Kumar A.
2022Screening of shoot fly resistance in Ms generation of sorghum (Sorghum bicolor (L.) Moench). Biological Forum — An
International Journal 14(4): 47-54(2022). ( NASS- 5.11).

Kiran, Suvarna, B. V. Tembhurne, G. Girish, Shivaleela and M. Lakshmikanth, 2022, Association studies among yield and its
attributing traits in coloured sorghum [ Sorghum bicolor (I.) moench], J. Farm Sci., 35(1): (20-23) 2022. ( NASS -4.58) .

Kumari P, Kharor N, Sharma B.L. and Phogat D.S. 2022. Assessment of multi-cut forage sorghum genotypes for quality biomass
production. Forage Res., 48(3):327-332. (NAAS 4.84)

Madhusudhana R., K. Hariprasanna, C. Aruna, Gowri M. Sajjanar, N.G. Hanamaratti, S. Sameera, Vilas A. Tonapi, 2023, Genetic
variability, G x E interaction and stability for iron and zinc content in sorghum grains in advanced breeding lines, Journal of Cereal
Science, 110 (2023) 103653, (https://doi.org/10.1016/j.jcs.2023.103653) (NAAS 10.08)

Mahmadshafi, S. Muniswamy, Hasan Khan, G. Girish, R. Ravikumar, T.C. Suma, 2022, Genetic Variation Studies for
Flower Production, Abscission and Pollen Load in Advanced Lines of Pigeonpea [Cajanus cajan (L.) Millsp.], Legume
Research - An International Journal DOI: 10.18805/LR-4692 | Article Id: LR-4692. ( NASS- 6.53).

Meena, N., Somu, G., Shashikumar, C., Shekar. B. G. and Shivaray Navi, 2022, standardizing the sowing window and seed rate for
single cut fodder sorghum (Sorghum bicolor (I.) Moench). Forage Res., 48(1) : pp. 92-94 (NAAS 4.84)

Nagesh Kumar M V, Ramya V, Govindaraj M, Dandapani A, Maheshwaramma S, Ganapathy KN, Kavitha K, GoverdhanM and
Jagadeeshwar R 2022 India’s rainfed sorghum improvement: Three decades of genetic gain assessment for yield, grain quality,
grain mold and shoot fly resistance. Frontier in Plant Science 13:1056040. doi:10.3389/fpls.2022.1056040 (NAAS 12.63)

Neha Rohilla, Arya S, Pahuja S.K., Kumari P and Panchta R. 2022. Genetic diversity among forage sorghum (Sorghum Bicolor L.
Moench) genotypes. Forage Res., 48(1): 28-30. (NAAS 4.84)

Patel P.S., N.B.Patel, R. A. Gami, R. N. Patel and P.R.Patel. (2022). Genetic components of variation of forage yield and attributing
traits in  sorghum  [Sorghum  bicolorLl.)  Moench].  Journal of Crop and Weed, 18 (2): 185-
190.doi.org/10.22271/09746315.2022.v18.i2.1588 (NAAS 5.46)

Patil R.C., V.V. Kalpande and M.D. Awate,2022. Genetic variability, heritability and genetic advance studied in the land races of
kharif sorghum for seed quality parameters. International Journal of Chemical Studies, Vol. 10(1):01-03.

Patil R.C., V.V. Kalpande and S.B.Thawari ,2022. Correlation studies in land races of kharif sorghum (Sorghum bicolor (L.) Moench).
The Pharma Innovation, Vol. 11(1) : 562-564. (NAAS 5.23)
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29.

30.

31.

32.
33.
34.

35.

36.
37.
38.
39.

40.
41.
42.

43.

44,

45.

46.
47.

48.

49.

50.

............................................................................................. All India Coordinated Research Project on Millets, Hyderabad

Praveen N, Sudharani JS, Yamuna C, Maheshwaramma S, Sandeep S, Manikya Minnie C, Sudhakar C, Sujatha K, Shekar K,
Rajeshwar Reddy T and Sudha Rani C 2022. Impact of front-line demonstration of millets + redgram intercropping under rain-fed
situation in Rangareddy district. The Pharma Innovation Journal P-11(7): 4194-4197. (NAAS 5.23)

Praveen N, Sudharani JS, Yamuna C, Maheshwaramma S, Sandeep S,
Manikya Minnie C, Sudhakar C, Sujatha K, Shekar K, Rajeshwar Reddy T and Sudha Rani C. Impact of front-line demonstration of
millets+redgram intercropping under rain-fed situation Rangareddy district.2022. The Pharma Innovation Journal. 11(7): 4194-4197
(NAAS 5.23)

Praveen N, Sudharani JS, Yamuna C, Sandeep S,Manikya Minnie C, Sudhakar C, Sujatha K, Shekar K, Rajeshwar Reddy T and
Sudha Rani C. Impact of front-line demonstration in redgram under transplanting and dibbling method in rainfed situations of
Vikarabad district.2022. The Pharma Innovation Journal. 11(8): 426-429 (NAAS 5.23)

Preeti Ramakant Hungund1*, Usha Malagi1 and N. G. Hanamaratti, 2021, Physico-Chemical and Functional Properties of
Traditional Sorghum Landraces, Int. J. Curr. Microbiol. App. Sci 10(04): 559-567.

Priya Rawat1, N. G. Hanamaratti2 and B. S. Patil, 2021, Association and path analysis in F3 generation of single and three-way
crosses of rabi sorghum [Sorghum bicolor (L.) Moench], J. Farm Sci., 34(2): 114-117. (NAAS 4.58)

Priyamvada Chauhan and Pradeep Kumar Pandey (2021). Analytical Study on Correlation and Path Coefficient for Various
Agronomical Traits in Sorghum [Sorghum bicolor (L.) Moench] in Tarai Region of Uttarakhand, India. Ind. J. Pure App. Biosci.
(2021) 9(1), 436-441

Priyamvada Chauhan and Pradeep Kumar Pandey (2021). Evaluation of heterotic parental combinations based on early seed Vigor
and SSR based molecular analysis in sorghum (Sorghum bicolor L.). The Pharma Innovation Journal 2021:10(1):639-644. (NAAS
5.23)

Radadiya N.V., KA Patel, NK Kavad and TV Ghevariya. 2022. Screening of different sorghum genotypes against sorghum shoot fly,
AtherigonasoccataRondani. The Pharma Innovation Journal 2022; 11(12): 854-858 (NAAS 5.23)

Radadiya NV, KA Patel, NK Kavad and SJ Sindhi. 2022. Efficacy of different seed dressing insecticides against shoot fly,
Atherigonasoccata (Rondani) in sorghum. The Pharma Innovation Journal 2022; 11(12): 847-853. (NAAS 5.23)

Radadiya NV, TV Ghevariya, M| Patel, KG Kanjariya and BK Davda. 2023. Evaluation of different oils against sorghum shoot fly
infesting sorghum crop . The Pharma Innovation Journal 2023; 12(1): 2120-2122. (NAAS 5.23)

Raghavendra V.C., Girish, G., Ashok M.B., Temburne, B.V.,. Yogeesh L.N and Govindappa. M. R. 2022. The Association studies
between yield and its attributing traits in Ms generation of rabi sorghum [Sorghum bicolor (L.) Moench]. Biological Forum — An
International Journal 14(2): 508-511(2022). ( NASS- 5.11)

Reddy S E and N G Hanamaratti, 2022, Screening of Sorghum (Sorghum bicolor (L.) Moench) introgressed lines (BCzF4) for Shoot
fly (Atherigona soccata Rondani) Resistance, The Pharma Innovation Journal 11(10): 580-586 (NAAS 5.23)

Reenu, Arya S, Kumari P, Panchta R, Rani K, Chaurasia H and Dahiya P. 2022. General and specific combining ability analysis of
multi-cut forage sorghum for yield and yield related traits. Forage Res., 48(3):343-348. (NAAS 4.84)

Ritu Bhall, Bajrang Lal Sharma, Sunita Yadav, Kapil and Jyothsana Chauchan 2022. Evaluation of Sorghum Genotypes [ Sorghum
bicolor (L.) moench] for resistance against Shoot Fly Atherigona soccata Rondani. Forage Res., 48(3): 401-406. (NAAS 4.84)

Sahil Sindhi, BK Davda, B Gangaiah, NV Radadiya and KG Kanjariya.2022. Evaluation of pre-released kharif grain
sorghumgenotypes to different fertility levels under deep clay
soils of Gujarat. The Pharma Innovation Journal 2022; SP-11(3): 1180-1183. (NAAS 5.23)

Saikiran V, Shivani D, Maheswaramma S, Ramesh S, Sujatha K, Sravanthi K, Yamini K N, Varaprasad B V and Sameer
Kumar C V 2022 Identification of stable genotypes based on grain yield response over different crop sites in sorghum (Sorghum
bicolor L. Moench) Indian J. Genet. Plant Breeding 82(4):522-525. (NAAS 7.34)

Sharma N, Bandyopadhyay B.B., Chand S., Pandey P.K., Baskheti D.C. and Alam B.K. (2022). Genetic diversity, trait association
and cause effect analysis in selected genotypes of finger millet [Eleusine coracana (L.) Gaertn.] in J. of Environmental Biology: (43) :
7,2022, 551-561 (NAAS 5.57)

Somu,G.,Meena,N.,Shashikumar, C., Shivaray Navi, Rashmi, D and Shekar, B. G., 2022, CNFS-1:New high vyielding single cut
forage sorghum variety for southern dry zone (zone 6) of Karnataka. Forage Res.,48(2):pp.260-263 (NAAS 4.84)

Tayade Nandan, RB Ghorade, VV Kalpande, AA Akhare and TH Rathod,2023. Character association studies in post rainy sorghum
(Sorghum bicolor L. Moench) genotypes for traits related to drought tolerance. The Pharma Innovation Journal; 12(2): 3333-3335.
(NAAS 5.23)

Thawari S. B., V. V. Kalpande, R. B. Ghorade, 2023. Heterosis studies for grain mold resistance and its associated parameters in
kharif sorghum. Multilogic In Science, Vol. XII, Issue XXXXIV: 319-321. ( NAAS-4.51).

Veldandi Saikiran, D. Shivani, S. Maheswaramma, S. Ramesh, K. Sujatha, K. Sravanthi, K. N Yamini, B. V. Varaprasad and C. V.
Sameer Kumar. Identification of stable genotypes based on grain yield response over different environments in sorghum (Sorghum
bicolor L. Moench). 2022. Electronic Journal of Plant Breeding. 13(2) :705 — 711 ( NAAS-5.14).

Veldandi Saikiran, D. Shivani, S. Ramesh, S. Maheswaramma, K. Sujatha, Sravanthi K., N.Yamini, B. V. Varaprasad,C. V. Sameer
Kumar. Genetic inheritance of component traits associated with shoot fly resistance in sorghum [Sorghum bicolor (L.) Moench].2022.
Cereal Research Communications. https://doi.org/10.1007/s42976-022-00321-x. 13(2) :705 - 711 ( NAAS-7.24).

Oral presentations/ Abstract published in National Seminar / Symposia / Workshop /Conference: 10
Popular articles- 25
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