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Project Coordinator’s introduction

JV Patil
Director (DSR) and Project Coordinator (AICSIP)

The major challenge facing sorghum research and development workers is to provide
technologies that will enable the agricultural sector to affect transformation of "subsistence
farming" to a sustainable "market-oriented" enterprise successfully competing with rest of the
world. Therefore, we need to develop strategies for resolving the constraints, which inhibit
the increased use of improved technologies in a cost-effective manner. The higher scope for
industrial utilization, livestock development through quality forage and enhanced utilization of
grain by poultry, and potable alcohol industries, and sweet stalk juice by biofuel industry will
aid increased income to sorghum cultivators, industries and exporters. Thus, sorghum can
be transformed as industrial crop rather than poor man’s crop. Significant scope for export of
hybrid seed for international markets is a new opportunity especially for entrepreneurs from
Andhra Pradesh.

Directorate of Sorghum Research [DSR — formerly National Research Centre for Sorghum
(NRCS)] and its associated All-India coordinated Sorghum Improvement Project (AICSIP),
both functioning under the ICAR umbrella are the lead agencies for sorghum research and
popularizing of technologies in the country. So far, 25 hybrids and 23 varieties have been
released nationally besides 51 state releases. These programmes have developed and
tested several technologies for crop production, protection and utilization, all of which are
now being adapted to various extent different parts of the country.

In recent years, kharif sorghum has been in demand for industrial uses mainly as animal and
poultry feed, ethanol industry (both grain and stocks) and as food item. Kharif sorghum is
grown mainly in the states of Maharashtra (4.70 m ha), Karnataka (1.59), MP (0.60),
Rajasthan (0.60), Andhra Pradesh (0.48), TN (0.48), UP (0.27) and Gujarat (0.13).
Introduction of hybrids witnessed a major change in Indian sorghum farming specifically in
kharif season, which was traditionally formed with landraces. Hybrids, CSH 1 to CSH 25, are
a standing testimony of success of Indian sorghum breeding not only in terms of yield
enhancement, but also in terms of diversification of parental lines and progressive advances
in the incorporation of resistance and quality traits against major pests and diseases. Among
the kharif hybrids, the role played by CSH 14 and CSH 16 needs special mention, but the
recent releases such as CSH 25 and variety CSV 20 are even more promising.

Rabi sorghum is an important dryland crop grown in the Deccan Plateau on ~5.0 m ha area
in the states of Maharashtra (3.28 m ha), Karnataka (1.40) and Andhra Pradesh (0.36) with
an annual production of >3.73 m tonnes. Because of their higher quality, large grain size
and grain luster, rabi sorghum grains fetch higher market price for the farmers. The national
programme hitherto released six hybrids and five varieties. In rabi sorghum, the fodder yield
is more important than that during kharif sorghum. High levels of resistance against major
pest (shoot fly) and disease (charcoal rot), stringent maturity duration are essential in rabi
cultivars for better adaptability. Grain quality is also as much important as the grain yield.
For food and fodder quality, the benchmark is that of the popular land race, Maldandi (M35-
1). Recently released rabi varieties, CSV 14R and CSV18 were better received by farmers.
Rabi hybrids, CSH 15R and CSH 19R are more productive but farmers have not accepted
hybrids under dryland conditions.

Drought is one of the major production constraints responsible for destabilizing the rabi
productivity. This discourages use of purchased inputs like hybrid seeds and fertilizers.
Therefore, research on drought tolerance is now focused on development of early maturing
rabi sorghum varieties and identification of QTL for terminal drought tolerant traits. Contrary
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to kharif hybrids, the heterosis in rabi hybrids is insignificant because the landraces (which
are low community performers) are used (mainly to maintain the consumer preferred grain
size and lustre) in the development of parental lines. Introduction of higher grain size and
lustre in the female parents of kharif hybrids by novel methods and hybridizing such female
parents with rabi based R lines would increase the yield levels of rabi hybrids.

Introduction of multi-cut sorghum hybrids, single-cut and dual-purpose sorghums which can
be grown for quality green forage production in most of the states of India is helping to
sustain livestock security. The multi-cut variety, SSG 59-3 (Meethi Sudan) with a potential of
four cuts became popular due to its high green foliage, yield potential, regeneration and
excellent forage attributes. Recently, the multi-cut hybrids CSH 20 MF and CSH 24 MF have
been released. They are more tolerant to leaf diseases besides having higher productivity
and dry matter digestibility (DM). The forage varieties, CSV 21 F, Pant Chari 5, Pusa Chari
9, and Haryana Chari 6 are the popular single-cut forage sorghums with resistance to
lodging and leaf diseases. These varieties also exhibited higher per-day productivity and
improved DMD, and total soluble sugars (TSS) with comparable stalk crude protein content.
Few other varieties released at the state-level also provided the base for varietal
transformation in forage sorghum. Still private sector is dominating and marketing notified
hybrids (MFSH 3, Harasona) as they target at relatively rich farmers and dairies in Western
India. Nevertheless, there is a ready and growing market for high-yielding multi-cut forage
sorghum hybrids to support the growing dairy business.

DSR has developed dual purpose lines with brown mid-rib (bmr lines) which have higher
digestibility. It is estimated that one percent increase in digestibility increases milk yield by
five percent, leading to higher income to farmers. Further, DSR is aiming at developing both
female and male parents with brown midrib (brown mid-rib gene is recessive) so as to
develop hybrids with high stover digestibility. The forage and sweet sorghum hybrids are
based on female parents of grain sorghum. Selecting grain MS lines with same maturity and
slightly shorter in height as that of sudan grass pollinator is essential for good seed
production. The high yielding grain MS lines with sweetness in stock and having stay green
traits, crossed with sudan grass pollinator will give ideal forage hybrid with high stover
digestibility. Utilization of unexploited germplasm especially Sudan grass having succulent
stems, low HCN content and good tillering and regeneration habit is essential to diversify the
genetic base of the hybrids.

Demand for renewable energy sources and biofuel which would minimise pollution are
expected to rise rapidly in coming years. Sorghum, by virtue of its C4 photosynthetic system
and rapid dry matter accumulation is an excellent bioenergy crop. Therefore, sorghum is
expected to gain importance in the coming years in bioenergy farming. Ethanol is a clean
burning fuel with high octane rating and it can be blended easily with petrol to the extent of
15-20%. Juice from sweet sorghum stalks can be competitive raw material to molasses for
producing ethanol. Few factories have started using this (such as TATA’s at Nanded in
Maharashtra). This can also be profitable crop during summer with irrigation or during
monsoon season. Till date the SSV 84 and CSV 19SS are the only national released sweet-
stalked varieties. There are a few private hybrids in the market such as Madura and
Sugargraze. Realising the importance of high yielding superior sweet sorghum hybrids, the
national programme could release the first sweet stalked sorghum hybrid, CSH 20SS which
has attracted much attention internationally. Efforts are on for development of sweet stalked
sorghums for various specific end-users such as production of alcohol, ethanol, and syrup.
We provide consultancy services on commercialization of sweet sorghum for bio-ethanol
production to sugarcane- based distilleries, biofuel industries, farmer groups, policy makers,
and entrepreneurs.
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Recent research is discovering many new potential health benefits from sorghum, such as
high anti-oxidant levels, improved cholesterol profiles of the consumer, and as a source of
safe food for persons with celiac disease. Sorghum grain has high fibre content, moderate
digestibility and rich mineral content compared to other cereals such as rice and wheat.
Therefore, sorghum foods are recommended for diabetic and jaundice-affected persons and
for fighting obesity. Being free from gluten, sorghum is the ideal food for celiac patients also.
Sorghum is becoming popular as a part of multi-grain foods, snacks and sweets. Food
recipes for breakfast, lunch, snacks and savouries are available. To create greater demand
for millets, especially sorghum for foods, we are working through the National Agriculture

Innovation Project (NAIP) involving public-private partnership. We also provide recipe books
in several languages and training to entrepreneurs.

The climate change may cause unpredictable drought and heat stress. So, it is necessary to
have drought resistance (at various stages of growth) for kharif genotypes. Understanding
the resistance mechanisms at various growth stages and utilizing it in breeding will be
beneficial. Sorghum has capability to withstand drought at vegetative stage and it revives
after it rains. Genotypes which efficiently utilize CO2 and withstand high temperatures will be
useful in climate change scenario. Developing highly digestible sorghum stover and grain will
help in reducing green house gas production from animals. Hybrids having good root system
(roots to get established in unprepared soils) and performing superiorly in zero tillage will be
the requirement in future.

The public sector research in the changing IP regime needs to have institutional
arrangement for protection of intellectual property through patents, copy rights, trademarks
and plant variety protection. There is a need to systematically document entire process of
varietal improvement encompassing pedigree database, material transfer agreements,
stakeholders and their level of participation to impart due credit, and benefit sharing. It is
necessary to assign value to the advanced genetic stocks, trait specific lines, hybrids /
varieties, transgenics and other processes and technologies for their licensing and
commercialization to channelize the licence fee and royalties back into research and
developmental initiatives, including benefit sharing among the researchers and
organizations.

AICSIP is now 41 years old. Considering the opportunities ahead for sorghum, we need to
seriously think to target research better, and how to increase the overall efficacy of our
coordinated R&D efforts so that resources made available are justified, and new initiatives
are taken in time.

During the year many new research areas were initiated from DSR, such as large-scale
distribution of segregating materials excelling in various traits, yield-maximization, and weed
control trials under agronomy, and economic analysis of agronomic data. The crop failed in
few places such as at Surat, and most centers submitted data for pooling (though after
repeated requests). Bt. transgenics field tested showed text-book like response to stem
borer. The marker-assisted selection has resulted in conversion of many rabi parental lines
with greater resistance to shoot fly; further, the hybrids made from such lines are very
promising for resistance and yield. Also, the introduction of hybrids for cultivation in rice
fallows in AP is a grand success (8 t/ha grain) resulting in four-fold increase in area under
this system during this year. Our production to consumption value chain research continues
to be testing new innovations and models including those for commercialization of sorghum
technologies. Many hybrids and technologies are licensed, some jointly with SAUs. All
eligible applications for registration with the PVP&FR were filed and applications for four
patents are being finalized. Making PPP a success in true-sense is still a challenge. Effective
partnership needs better approaches, evaluation, and feedback. Set timeline and financial
targets as well. We need to measure impact and review for quality. We must seek inclusion
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of sorghum in the National Food security Mission, and under PDS. Efforts will be made to
enhance image of sorghum, and brand building.

No doubt, we need to rejuvenate sorghum research by innovative means. We will deploy
new tools of biotechnology and build synergy with other disciplines - such as nutrition (food
and feed) and creating a coalition of all sorghum workers for effective public
communications, especially to pursue favorable public policies. If, sorghum is to be
promoted as an industrial crop (not just that of subsistence farmer and poor consumers), we
require to develop cultivars suitable for specific end-uses. One of the important requirements
is to gain high productivity, so that the raw material for industry becomes cost-effective.
Besides having high yield and resistance to biotic and abiotic resistance, cultivars need to
have good grain and stover quality. Breeding by using conventional and molecular
approaches for specific end uses is the need of the day. Strengthening seed delivery
systems, community-based services including post-harvest, input-supply and marketing
support and creation of awareness among people on health and other benefits are some of
the major thrust areas to promote cultivation of sorghum.

New programmes envisaged under AICSIP will have sub-project structure to take leadership
based on comparative advantages and performance. We will also enforce greater
accountability and role in management of AICSIP program (monitoring, data analysis), while
strengthening need, & opportunity-based basic research, with support and back-up from
DSR, apart from district-wise planning to recommend practices and ensure adequate seed
supply. Our strategy for use of molecular tools will involve as many collaborators as possible
so that we make quick gain with minimal investment. Outsourcing some works, such as
marker analysis is routine so that scientists can spend more time on generation of materials,
data analysis and product promotion. The envisaged steps to make AICSIP more effective
are:

No. Challenge Solution / initiated/ planned

1 | Serious concern on precision of trails and observations, | More sensitization and monitoring will be initiated.
lack of accurate & timely data-recording, Serious Sharing with informed consent, and formal
concerns about Pedigree record documentation

2 | Duplication of work, little germplasm use; no succession | We will supply segregating materials from NRCS and
plans; very few crosses ensure continuity

3 | Constant churn of (too serious) staff: diversion of allotted | Need administrative actions;
resources to others Will insist on appointment at levels approved

4 | Facilities withdrawn/ and staff diverted to other crops We will respond while framing XII Plan
Skill mix — imbalance between disciplines, and lack of Corrective measures will be taken by re-deployment,
effective team-work monitoring

6 | Low no. of test locations per zone after making zones in | Redeployment, a few new stations; non-performing
2002 centers will be closed, also more volunteer locations

| am sure, in the coming year, when we frame our Vision 2030 and make plans for XIl Plan;
collectively we will make viable plans to address most important issues in relation to
sorghum productivity, profitability, nutritional benefits, utilization and climate change to make
sorghum a most preferred climate resilient crop.
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Summary of AICSIP research achievements - Kharif 2010

Genetic resource management (M Elangovan)

DSR is one of the National Active Germplasm Sites (NAGS) with the responsibility to collect,
conserve, evaluate, document, and distribute the sorghum germplasm to the bonafied user within the
country. The progress made during the reporting period 2010 — 11 is as follows.

A.

w

O

m

T

: Collection
A total of 39 accessions received and assembled at DSR. In these, 22 acc. are mini-core
collections and 17 acc. as early flowering germplasm.

: Characterization
From the new kharif germplasm, very early flowering (7 acc.), early flowering (13), tall plant height
(13), very tall plant height (88), very long leaf length (22), very broad leaf width (55), and long
length of panicle branches (14) were identified as distinct traits identified for utilization in the crop
improvement programme.
From the mini-core collections, very early flowering (39 acc.), early flowering (63), tall plant height
(57), very tall plant height (90), very long leaf length (12), very broad leaf width (93), long length of
panicle branches (10), and very long length of panicle branches (12) were identified as distinct
traits identified for utilization in the crop improvement programme.
The kharif landraces showed distinctness for very early flowering (4 acc.), early flowering (20), tall
plant height (10), very tall plant height (79), very long leaf length (10), very broad leaf width (52),
very long length of panicle branches (1).

: Evaluation
39 sweet sorghum genotypes were evaluated for third year. The stem fresh weight, stem dry
weight, juice volume and plant height were the most variable characters. A total of 86 genotypes
have been identified for various sweet sorghum traits. Six genotypes viz., SSS 47, SSS 49, SSS
54, SSS 65, SSS 67 and SSS 69 were very prominent for frield brix, stem fresh weight, total
soluable sugar, soluable siar, and juice purity.
A total of 219 selections were made with good grain yield, high biomass and stay-green traits for
rabi adaptation as the objectives for advancing them to F5. Selections belong to 93 crosses.

: Utilization
Scented sorghum: Two crosses 7A x E 234 and 2077A x E 240 (Mauranipur).
Kharif landraces: The plant height, days to 50% flowering and leaf length were most variable
characters. A total 47 accession identified as promising for forage related traits (Deesa).
New kharif germplasm: The plant height, days to 50% flowering and leaf length were most
variable characters. A total 69 accession identified as promising for forage related traits.

: Conservation

A total of 23,690 accessions are being conserved which includes 1,280 accessions as duplicate
samples. The maximum contribution was from repatriation material (11,113 accessions).
During the reporting period, 39 accessions were added to the MTS as new material.

: Multiplication

DSR-Hyderabad: A total of 67 acc. of rabi landraces, 242 accessoin of mini-core sorghum
collections, and 89 trait specific germplasm are being multiplied during rabi (2010 — 11).
CRS—-Solapur: A total of 67 acc. of rabi landraces, 103 acc. of kharif landraces and 242
accession of mini-core sorghum collections are being multiplied during rabi (2010 — 11).

: Distribution
A total of 3152 acc. distributed to the bonafied user in the country.
The mini-core collections (242 acc.) have been distributed for utilization in the crossing and
hybridization programme, drought screening, ergot screening and varietal improvement.
The kharif landraces (103 acc.) has been distributed for utilization in the drought and terminal
drought screening, ergot screening, and herbicidal tolerance screening.

4
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: Registration
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o

2.

PVPFRA: Sixteen applications have been re-submitted to the Plant Authority.

a) New varieties — 2; Variety under Common Knowledge — 2; Extant variety - 12

NBPGR: Ten applications from sorghum were discussed during the XXlIth meeting of Plant

Germplasm Registration Committee at NBPGR, New Delhi on 24th December 2010.

a) Sorghum bicolor auxiliary branched mutant (SbABM) — Accepted for registration

b) Sakkari Mukkari Jola — Accepted for registration and registered under Institute name (RARS,
Dharwad)

c) RSV 1209, RSV 1161, RSV 1188, RSV 1130, and RSV 1151 — Deferred for want of data for
unique traits

d) NRCSFR-06-2 — Rejected due to the resistance level was not better than the check

e) EP 61 (IC 343560) and SPV 1821 — Deferred for want of complete multi-location data

Registered genetic stocks: A total of 15 genetic stocks were registered with NBPGR viz, Nine MS

lines with high grain yield and different durations, six grain moukd resistant line with different

durations.

: Product developed for testing

Three varieties contributed to the AICSIP trial.

Sweet sorghum: One sweet sorghum variety SSS 22 (SPSSV 41) has been submitted to the AVT
I during kharif 2009.

Rabi varieties: Two rabi varieties viz., EP 87 (SPV 2042), EP 92 (SPV 2043) has been submitted
to the AVT | to deep and shallow soils during rabi 2010-11.

Management/Coordination

107 new kharif germplasm characterized and used by AICSIP-Indore, Mauranipur, and Deesa.
Coimbatore and Kovilpatti have not send the characterization report of new germplasm

Forage sorghum trials (C Aruna)

Introduction: During 2010-11 two multilocation trials, one each on single-cut forages and multi-cut
forages were carried out across 18 locations, comprising of two zones (zone I- 10 locations in North
India; zone II- 8 locations in rest of India).Three more basic experiments were conducted under co-
ordinated forage sorghum research. The most important findings of forage breeding trials for the year
are mentioned below.

A. Multi-location trials
Single-cut - Trial 1: Initial and Advanced varietal trial (Single-cut)

Ten genotypes along with 2 checks (HC 308 and CSV 21F) were evaluated at 17 locations during
kharif 2010.

The genotype, SPV 2057 (from Rahuri) ranked first for green (458 g/ha) and second for dry (130
g/ha) fodder yields with 5% and 8% improvement for green and dry fodder yields over CSV 21F at
national level.

Another variety, SPV 2056 (from Rahuri) ranked second for green (456 g/ha) and first for dry (132
g/ha) fodder yields with 7% and 11% improvement over CSV 21F.

Both the varieties had better per day productivity compared to the checks and had high protein
yield (9.9 g/ha). SPV 2057 had high digestible dry matter also (54.1 g/ha).

SPV 2057 recorded very less shoot fly deadhearts (15%) compared to the checks, HC 308 (55%)
and CSV 21F (31%).

Among the advanced varieties, SPV 2006 (2978 kg/ha) yielded significantly higher seed than the
check, CSV 21F (1920 kg/ha). Another variety SPV 2005 (2002 kg/ha) recorded 4.3%
improvement over CSV 21F for seed yield.

Multi-cut - Trial 2: Initial and Advanced varietal and hybrid trial (Multi-cut)

Eleven entries including 4 hybrids (2 in advanced testing and 2 in initial testing), 3 varieties (initial
testing), 2 hybrid checks (CSH 20MF and CSH 24MF) and one variety check (SSG 59-3) were
evaluated over 17 locations.

Though none of the hybrids could yield better than the check, CSH 20MF, SPH 1667 (from
Pantnagar) recorded 12% improvement for green fodder yield and 16% improvement for dry

4
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fodder yield over the other hybrid check, CSH 24MF. Another hybrid, SPH 1666 (Ganga-Kaveri)

also recorded 5% and 11% improvement for green and dry fodder yields over CSH 24MF.

None of the multi-cut varieties could exceed SSG 59-3 for fodder yield. But the varieties, SPV
2052 and SPV 2053 had high protein percent (8.2%) compared to SSG 59-3 (8% protein).

B. Co-ordinated forage sorghum research
Trial 3: Screening and making selections in F3 families developed for specific traits

F; families of 20 crosses made for improvement of different traits were distributed to 6 centres.
The following selections were made in different crosses:

For shoot fly- 224 selections from 6 crosses

For stem borer- 47 selections from 4 crosses

For quality- 53 selections from 4 crosses

For yield- 115 selections from 6 crosses

Trial 4: Evaluation of forage locals from different states for fodder yield and quality

Sixteen genotypes involving 10 forage locals from different states, 3 sweet sorghum genotypes
and 3 checks were evaluated in RCBD with 3 replications in 7 locations.

CO(FS) 29 from Tamil Nadu recorded high green and dry fodder yields and per day productivity
compared to the checks.

SL 44 and PSC 1 from Ludhiana flowered in 62 & 68 days, and check HC 308 flowered in 79.
For protein yield S 541 (10 g/ha) and GFS 5 (16 g/ha) were promising.
TSS was high in the sweet sorghum genotypes, and in SL 44 and Katarkhatav.

Trial 5: Evaluation of SSG 59-3 improved through mutagenesis

Fifteen mutagenic derivatives of SSG 59-3 were evaluated for fodder yield and quality at 5
centres.

None of the lines yielded more green fodder than SSG 59-3. But SSG 226, SSG 231, SSG 253
and SSG 256 yielded on par with SSG 59-3 (780 g/ha). For dry fodder yield, SSG 226, SSG 234
and SSG 236 recorded yield on par with SSG 59-3 (259 g/ha).

SSG 237 flowered 10 days earlier (63 days) compared to SSG 59-3.

Three lines had protein more than SSG 59-3 (9.5 to 9.7%). Highest protein percent was observed
in SSG 232.

SSG 232 (9.7% protein and 53.1% IVDMD), SSG 260 (9.7% protein and 54.7% IVDMD) and SSG
256 (9.5% protein and 55.2% IVDMD) had high protein and IVDMD values compared to SSG 59-3
(9.4% protein and 48% IVDMD).

Overall conclusions:

In IAVT (SC), the genotypes in the initial testing, SPV 2056 and SPV 2057 showed better
performance both for green and dry fodder yields and per day productivity compared to the checks
in both the zones and at all India level.

For quality traits like protein yield and DDM also, SPV 2057 was having good performance while
SPV 2056 was standing first for protein yield.

SPV 2057 and SPV 2056 were having high levels of resistance to shoot fly.

In IAVHT (MC), even though none of the hybrids were superior to CSH 20MF for fodder yield,
SPH 1667 recorded 12% improvement for green fodder yield and 16% improvement for dry fodder
yield over the other hybrid check, CSH 24MF. Another hybrid, SPH 1666 also recorded 5% and
11% improvement for green and dry fodder yields over CSH 24MF.

Under trait based program for forage sorghum, 439 selections were made from F; families at
different locations, out of which 224 were for shoot fly, 47 for stem borer, 53 for quality and 115 for
yield improvement.

The experiment on evaluation of forage local germplasm and sweet sorghum lines showed that
CO(FS) 29 had high fodder yields and per day productivity. Among the locals, SL 44 and PSC 1
were found to be early.

For quality improved Ramkel, S 541, Rampur local and GFS 5 were promising. TSS was high in
all sweet sorghum genotypes and in SL 44 and Katarkhatav.
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e In trial on evaluation of mutagenic derivatives of SSG 59-3, SSG 226, SSG 231, SSG 253 and
SSG 256 yielded statistically on par with SSG 59-3. For dry fodder yield, SSG 226, SSG 234 and
SSG 236 recorded yield on par with SSG 59-3. SSG 237 flowered 10 days earlier to SSG 59-3.

e Three lines had protein more than SSG 59-3 (9.5 to 9.7%). Highest protein percent was observed
in SSG 232.

e SSG 232, SSG 260 and SSG 256 were found promising for both protein yield and IVDMD.
Analysis of data over two years shows that though none of the genotypes could out yield SSG 59-
3, there were genotypes with improved quality over SSG 59-3.

Follow up for 2011

e Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in
the advanced trials during kharif 2011

e The selections made under trait specific breeding program will be raised and selections will
continue at different centres based on the superiority for the target trait and uniformity.

e The promising germplasm and breeding lines identified with good quality attributes will be utilized
in the breeding program to enhance fodder quality

e Promising SSG mutant derivatives will be processed for registration with NBPGR

3. Dual-purpose sorghum trial (AV Umakanth)

Introduction: During the kharif season of 2010, an Initial and Advanced Varietal Trial (IAVT) was
organized from Directorate of Sorghum Research (DSR) under AICSIP for testing under zones | and
I.

Initial and Advanced Varietal Trial (IAVT): Twenty entries comprising of 14 dual-purpose test varieties,
one dual-purpose check CSV 23, one dual-purpose hybrid and one hybrid check CSH 16 were tested
across 12 locations under Zones | & Il. This trial also included 2 entries from single-cut trial and
corresponding check CSV 21F which were tested for seed yield.

Highlights
1. The entries SPV 1862, SPV 1870 and SPV 1871 have completed 3 years of testing
2. In zone |, the entries viz., SPV 2061, SPV 2067, SPV 2066 and SPV 1871 recorded a
numerical superiority of 10-15% for grain yield. SPV 1871 and SPH 1668 were 10% and 24%
numerically superior for stover yields over the respective checks
3. In zone Il, SPV 1871 and SPH 1668 recorded maximum stover yield and were numerically
superior to the respective checks by 8% and 17%. SPV 2060 (76 days) was 11% significantly
earlier in flowering compared to the check CSV 23 (85 days)

4. At national level, for grain yield, SPV 2061 recorded a numerical superiority of 12 % while
SPV 1871 exhibited a numerical superiority of 10 % for stover yield over CSV 23. The test
hybrid SPH 1668 had a significant superiority of 23% over CSH 16 for stover yield.

SPV 2060 followed by SPV 2063 and SPV 2018 were significantly earlier than CSV 23

SPV 2064 was the bold seeded entry (3.22 g/100 grain) amongst all.

SPV 1870 and SPV 1871 recorded comparatively less shootfly deadheart percentage. SPV
2060 was promising for lower stem borer deadheart formation while SPV 1871, SPV 2018
were head bug tolerant.

8. With respect to resistance to grain mold, SPV 1870 recorded lower Panicle Grain Mold Rating

(PGMR) and Threshed Grain Mold Ratings (TGMR).

9. SPV 1871 had both downy mildew and Anthracnose tolerance.

No o

Conclusions
1. The entries SPV 1862, SPV 1870 and SPV 1871 have completed 3 years of testing and may
be considered for release if found promising over years compared to the check.

4. Breeding - Grain sorghum (S Audilakshmi, Prabhakar & Sujay Rakshit)
During 2010, we have dealt with basic and applied research. Applied aspects deal with multi-location

yield trials to evaluate finished or nearly finished products mainly at various centers of the All India
Coordinated Improvement Project. We consolidated the basic and strategic research we were

AICSI® Coordinating team report agm11.doc Page 10 of 88

1



E 41 Annual Sorghum Group Meeting-agm11-Dharwad %
an en

conducting in net work mode and published four articles in international journals and registered
genetic stocks with NBPGR. Our main emphasis has been on breeding for biotic and abiotic stresses,
identifying and utilizing new germplasm sources and improving agronomic attributes. The basic and
strategic research concentrated on development of pre-breeding material for insect and disease
resistance, screening at early generation for trait of interest with multi-disciplinary approach and team
work. Following are the details of progress made during this year (2010 to 2011).

I. Multi-location AICSIP trials: During 2010 we conducted 4 multi-location yield trials, 3 kharif and 1
late kharif trials during 2010.

Advanced Varietal and Hybrid Trial (Tables 1.1-1.3)

e Zone | (Table 1.1);: Two varieties, SPV 2019 (3688 kg/ha) and SPV 2000 (3642 kg/ha) were
highest grain yielders as compared to the check, CSV 15 (3340 kg/ha). SPH 1651 and SPH1644
recorded both high grain and fodder yields. The highest grain yield of 4193 kg/ha was recorded
by SPH 1651 as compared to 3794 kg/ha of CSH 16, check.

e Zone Il (Table 1.2): SPH 1647 recorded high grain(4736 kg/ha) and high fodder yield of 14933
kg/ha against that of CSH 16 (4458 kg/ha of grain and 13734 kg/ha of fodder). The early duration
hybrid SPH 1655 scored 4613 kg/ha of grain yield 13465 kg/ha of fodder yield as compared to the
check, CSH 23 (3730kg/ha of grain and 12895 kg/ha of fodder yield).

Initial Varietal Trial (Tables 2.1-2.3)

e Zone | (Table 2.1): Variety SPV 2079 out yielded check for grain (4744 kg/ha) and fodder yield
(16872 kg/ha). The check CSV 20 recorded 4007 kg/ha grain and 15005 kg/ha of fodder.

e Zone |l (Table 2.2): SPV 2083 and SPV 2079 were superior to CSV 20 for grain and stover
yields. SPV 2083 (3919 kg/ha) and SPV 2079 (3812 kg/ha) were superior to CSV 20 (3509 kg/ha)
for grain yield.

Initial Hybrid Trial (Tables 3.1 to 3.3)

e Zone | (Table 3.1): The top 2 hybrids, SPH 1674 (4891 kg/ha ) and SPH1682 (4594 kg/ha) for
grain yield showed superior fodder yields (12469 kg/ha and 12819 kg/ha) as compared to 3906
kg/ha of grain and 11874 kg/ha of fodder of CSH 16, check.

e Zone Il (Table 3.2): SPH 1680, SPH 1684, SPH 1674, SPH 1686 and SPH 1683 showed high
grain and fodder yields. SPH 1680 recorded grain yield of 5825 kg/ha and fodder yield of 19555
kg/ha.

Late kharif
Initial and advanced Varietal and hybrid Trial (Table 4)

e Varieties: The high grain yielding varieties, SPV 2078 and SPV 2077 showed numerically less
fodder yield as compared to the check, CSV 23.

e Hybrids: Hybrids superior for grain and fodder yield were SPH 1684, SPH 1677 and SPH 1679.
SPH 1684 recorded 4404 kg/ha of grain and 5770 kg/ha of fodder yields against 3730 kg/ha grain
and 4272 kg/ha fodder of CSH 16.

Il. Coordinated sorghum breeding research: The major achievements that we published jointly with
AICSIP associates two articles on grain mould resistance in Crop Protection and two articles on
shootfly resistance in TAG and Crop Protection. We have also registered 15 genetic stocks with
NBPGR. RILs (215 F,¢) of a cross 296 B x B58586 were phenotyped at three locations, namely,
Akola, Hyderabad and Dharwad for grain mould reaction. The stability analysis over years and
locations showed that the grain mould occurring before physiological maturity (PM) is influenced by
genetics and to some extent by environment while that occurring after PM is influenced by
environment. Therefore, host plant resistance would be better assessed at PM than at harvest
management (HM). And identification of quantitative trait loci (QTLs) which show consistency in
expression across environments, even in diverse environments, would be desirable for marker-
assisted selection programme.

We developed a strategy to breed for grain mould resistance in high yielding back ground. Since we
selected for grain mould resistance in early generations (F, to F4) at PM in multi-locations, we could
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identify superior lines for grain mould resistance. Most of these lines are high yielding and on par with
elite check, C43 for grain yield. These lines are distinct for DUS testing traits from grain mould
resistant check, B58586 and are registered with NBPGR.

385 RILs of a cross between a susceptible parent and a resistant parent, 27 B x IS 2122 were
phenotyped over environments and years for shootfly resistance and 210 RILs were genotyped. Non-
significant genotype-environment (G x E) linear component and significant pooled deviation for
deadheart percentage indicated that the performance of genotypes was unpredictable over
environments. Twenty five QTL (5 each for leaf glossiness and seedling vigor, 10 for deadhearts, 2 for
adaxial trichome density and 3 for abaxial trichome density) were detected in individual and across
environments.

A strategy was developed for breeding for drought resistance for rainy season sorghums. Grain yield
was correlated with chlorophyll content (©* = 0.43) at vegetative stage; with number of roots (r* =
0.59), LRWC (* = 0.51), chlorophyll content (r* = 0.46) and stomatal conductance (r* = -0.51) at pre-
flowering stage; with LRWC (r* = 0.50) and stomatal conductance (r* = -0.40) at post-flowering stage,
under moisture- stress. Three F4/ Fs5 derivatives were superior to the check for grain yield and were
stable across stresses at all the four stages of growth i.e. drought at vegetative, pre-flowering, and
post-flowering stages, and control (no stress).

lll. Achievements in sorghum breeding at DSR: At DSR, the emphasis is laid on basic and
strategic research resulting in development of grain sorghum genotypes with particular end uses,
(starch and nutritional), superior rabi sorghum, forage and sweet sorghum genotypes.

Nutritional and industrial sorghum

¢ Among the cultivars and parental lines the iron and zinc contents ranged from 8 to 116 ppm and 4
to 38 ppm, respectively. Among 60 yellow sorghum lines good range for iron (36-114 ppm) and
zinc (14-43 ppm) content was observed, which may be confirmed further.

e In the preliminary studies among the various lines tested for protein digestibility, BN 535
(70.39%), SPV 462 (65.39%), SPV 1775 (69.7), SPV 1758 (65.2) and RSSGV 12 (59%) were
found promising which may be utilized in breeding programme.

e We evaluated 22 germplasm lines for amylopectin content. Germplasm lines varied from 71 to
100% for amylopectin. The best line, GP 118 recorded 100 % amylopectin.

e High variability was recorded among genotypes for semolina recovery with recovery ranging from
14 to 35 %. The range in germplasm lines was from 15.6% to 32.7%. The highest semolina
recovery was recorded in RS 673 (35 %) followed by RS 627 (33%) and SPV 1616 (33%).

Rabi sorghum

e MS lines were evaluated and the main characters considered for selection were grain color,
quality, size, luster and sterility/fertility reactions. Total of 118 MS lines were advanced.

e The variety SPV-1829 exhibited superiority over checks Mauli and M35-1 for grain and fodder
yields at National level tests under shallow soils during rabi 2007-10. In grain yield, it was superior
by 21% and 24% over checks Mauli and M35-1, respectively. For fodder yield, it gave 6.50% and
14.54% more yield than the checks Mauli and M35-1, respectively.

Forage sorghum

e For green fodder yield, HC 308 and SEVS 4 have better per se performance, and positive and
significant combining ability. For brix, Kellar is the best combiner followed by PC 23; HC 308 and
SEVS 4 were good combiners for leaf characters.

e 30 mutant derivatives of SSG 59-3 obtained from Hisar were evaluated for fodder yield and
quality. A lot of variation was observed among the mutant derivatives. High protein was observed
in SSG 232 (12.1%) followed by SSG 256 (11.9%), where SSG 59-3 recorded 10.7% of protein.

Sweet sorghum

¢ Among the testers, SSV 84 followed by CSV 19SS and IS 6962 were good general combiners for
important sweet sorghum traits like stem girth, total biomass, fresh stalk yield and brix (%).
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Among the lines, USA 3 followed by USA 1 and USA 2 were found to be good general combiners
for brix (%). USA 19, USA 17 and USA 16 among lines and Rio, RS 647 and RSCN 4006 were
good combiners for earliness

Marker assisted breeding

¢ Moderate correlation was observed between SSR marker polymorphism and mid-parent heterosis
(r=0.39), as well as heterobeltiosis (r = 0.46) for grain yield.

e SBI-01 harboured 6 QTL contributing to seed weight. The genomic region between the SSR
markers, Drenhsbm64 and Xcup24 harboured a major QTL (qGW-6) explaining 8-22% of
phenotypic variation. This QTL was consistently associated with seed weight in R03, R04 and
R09 and across season’s data.

e Eighty two Maldandi accessions collected from different geographical regions were evaluated for
their morphological and molecular diversity. Both morphological and molecular diversity revealed
wide variation among the genotypes studied. Un-weighted neighbour joining clustering based on
16 SSR markers grouped the accessions into 3 clusters with 3 accessions (IS 33764, EP 132 and
NLC 18) as distinct outliers.

IV. Achievements in sorghum breeding at AICSIP centers: At Akola, AKSH 150 (SPH 1635) was
identified for release for Maharashtra and developed new MS and R lines. At Deesa, 328 accessions
of forage and dual purpose germplasm were evaluated and superior lines ejn-11, €143, ds 1005, ds
1001 and e 193 were identified. Indore center developed one A1 based and two A2 based MS lines
and SPV 1862 performed superiorly for 3 years in AICSIP trials. At Palem center, a dual purpose
variety was identified for state release and will be given for minikit trials. At Udaipur, two genetic
stocks were registered and a marker assisted breeding for shootfly resistace is initiated. Parbhani
center developed superior hybrid, SPH 1641 (MS 6937 A x KR 196) which performed superiorly in
AICSIP multi-location trials.

At Phaltan, new sweet sorghum MS lines with high brix were developed. At Pantnagar, 2 forage
varieties were released for state, Pant Chari 7 (single cut) and Pant Chari 8 (multicut). Hisar center
evaluated germplasm for fodder related traits. Three genotypes, viz, HC 308, IS 2123 and IS 5604
were superior, which contained least amount of HCN i.e < 40 ppm HCN. At Rahuri center rabi
adapted new 2 MS lines, 4 R lines and 5 varieties were developed. Tandur's variety, TNDS-1
successfully completed first year minikit testing during 2010-11 rabi.

V. Publications: During 2010-11, we published 30 articles in international and national journals.

5. Sorghum agronomy (JS Mishra)

Field experiments were conducted during kharif 2010 at different AICSIP centres to evaluate the
response of pre-released sorghum genotypes to fertility levels, and to develop improved agronomic
practices for higher sorghum productivity and profitability.

Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed conditions:
Pre-released sorghum genotypes that were promoted to the second year of testing in AVHT under the
breeding programme were evaluated for their response to fertility [Control, 50% RDF, 100% RDF
(80:40:40 kg NPK/ha), and 150% RDF)] across the sorghum growing zones of the country. The
salient findings have been summarized as under (Table 1).

Table 1: Response of promising pre-released sorghum genotypes to fertility levels

S. Types of Test Checks Locations Promising treatments/entries
No | sorghum entries
1.| Grain SPH 1611 CSH 16, Udaipur, SPH 1634 at Udaipur and SPH 1637 at Mauranipur, produced
sorghum SPH1629 | CSH23 Mauranipur | 11.67% and 14.19 % higher grain yields, respectively over CSH 23
(Zone-l SPH 1634 (check), but were at par to CSH 16. Significant response was
North) SPH 1637 observed up to 100% RDF.
SPH 1644
2 | Grain SPH 1611 | CSH 16, Coimbatore | SPH 11637, SPH 1644, SPH 1634 and SPH 1611 (1916-1947
sorghum SPH1629 | CSH23 kg/ha) were at par (2.79-4.45% higher) to CSH 16 (check) but
(Zone-| SPH 1634 significantly superior (6.44-8.17%) to CSH 23 (check). Significant
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S. Types of Test Checks Locations Promising treatments/entries

No | sorghum entries
South) SPH 1637 response was observed up to 100% RDF (80:40:40 kg N, P205

SPH 1644 and K20/ha).

3 | Grain SPH 1611 CSH 16, Dharwad, Test genotypes SPH 1611 (3172 kg/ha) being at par with SPH

.| sorghum SPH 1629 | CSH23 Solapur, 1629 (2994 kg/ha) vyielded significantly higher (31.56% and
(Zone-Il) SPH 1634 Akola 32.77%) over checks, CSH 16 and CSH 23, respectively.

SPH 1637 Significant response of increasing fertility levels was observed up to
SPH 1644 150% RDF (120:60:60 kg N, P205 and K20/ha).

4 | Dual- SPV 1870, | CSV 23, Surat, Test genotype SPV 1871 produced 13.11 % higher grain yield and
purpose SPV 1871 Palem, 7.69 % higher stover yield and was significantly superior to check
sorghum SPV 1862 Indore, CSV 23. Significant response of increasing fertility levels was

Mauranipur, | observed up to 100% RDF.
Udaipur

5. | Forage SPH1622 | CSH20 Udaipur On mean basis, the test genotype ‘SPH 1622" was at par with the
sorghum MF Pantnagar, | checks for green fodder yield but was significantly superior to CSH
(Multi cut) CSH 24MF | Ludhiana, 24MF (6.03% higher) for dry fodder yield. Significant response was

Hisar, observed up to 150% RDF.
6 | Sweet SPSSV 35 | CSV 19SS | Solapur, Test genotype SPSSV 35 gave 6.29% higher stalk yield, and 2.65%
.| sorghum SPSSH 30 | CSH22SS | Palem, higher juice yield as compared to check ‘CSV 19SS’ The test
Indore hybrid ‘SPSSH 30’ was at par to check ‘CSH 22SS’, but gave the
maximum net returns (Rs 45113/ha) and B:C ratio (4.39).

2. Evaluation of sorghum genotypes for pigeonpea intercropping system

Five sorghum genotypes (CSH 16, CSH 23, CSV 15, and SPV 1616 and local) were evaluated for
sorghum+ pigeonpea intercropping system at Coimbatore, Indore,and Dharwad. Results revealed that
on mean basis, intercropping of CSH 16 with pigeonpea produced the maximum sorghum equivalent
yield (SEY) (5590 kg/ha) and was the most beneficial combination with B:C ratio of 4.11.

3. Evaluation of sorghum genotypes for nutrient-use efficiency: Seven sorghum genotypes (CSH 16,
CSH 23, SPV 462, CSV 15, CSV 17, CSV 23 and SPV 1616) were evaluated under 3 fertility levels at
6 locations (Palem, Coimbatore, Udaipur,Parbhani, Indore and Surat) for their responses to nutrient-
use efficiency. Among different genotypes, CSH 16 had the highest grain yield (4257 kg/ha) and
nutrient-use efficiency (7.06 kg grain/kg applied nutrient) at 150 % RDF.

4. Conservation tillage and integrated nutrient management: Field experiments were conducted at 6
locations (Coimbatore, Udaipur, Parbhani, Akola, Dharwad and Indore) for grain sorghum and at 2
locations (Pantnagar and Hisar) for forage sorghum to find out the effect of conservation tillage and
integrated nutrient management on productivity and profitability.

4.1. Grain sorghum: Reduced tillage (2 harrowing + atrazine 0.50 kg/ha as pre-em.+1 hoeing+hand
weeding) was at par with conventional tillage (1Summer ploughing, 2 harrowing+atrazine+hoeing and
hand weeding) in terms of yields and B:C ratio. Application of 100%RDF through inorganic was more
economical (B:C ratio 2.45) than use of 75% RDF through inorganic+5t/ha FYM (2.07).

4.2 Forage sorghum: Conventional tillage with 100% RDF through inorganic fertilizers produced
maximum fodder yield and net returns.

5. Response of micronutrients (Zn and Fe): Field experiments were conducted at Coimbatore,
Parbhani, Akola, Dharwad and Surat. to find out the response of micronutrients (Zn and Fe) in grain
sorghum and at Udaipur, Pantnagar and Ludhiana for forage sorghum. In Grain sorghum, Soil
application of ZnSO4 and FeSO4 each at 15 kg/ha along with RDF significantly increased (32.4%
increase) the grain yield (3171 kg/ha) as compared to RDF alone (2395 kg/ha). In forage sorghum,
application of ZnSO4 at 15 kg/ha in soil followed by foliar spray (0.20%) at 15 and 30 days after
sowing produced significantly higher green fodder yield (48.38 t/ha), which was 13.22% higher as
compared to RDF alone (42.73 t/ha).

6. Weed management: Field experiments were conducted at six locations (Coimbatore, Udaipur,
Parbhani, Dharwad, Indore and Surat) to find out the effect of 5 weed management practices and 4
genotypes on weeds and yield and economics of grain sorghum.Broad-leaved weeds (Parthenium
hysterophorus, Amaranthus viridis, Digera arvensis, Commelina benghalensis, Trianthema
monogyna) dominated the crop as compared to grasses (Paspalum spp., Echinochloa colona,
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Panicum spp.) and sedges (Cyperus rotundus). Infestation of weeds throughout the crop growth
period caused 43.36% reduction in grain and 32.62% in fodder yields. Growing CSH 16 and pre-
emergence application of atrazine at 0.50 kg/ha followed by 1 hand weeding at 30 days after sowing
is the most effective and economical option for higher yields and effective weed control in grain
sorghum.

7K. Evaluation of sorghum genotypes to conservation tillage: Field experiments were conducted at
Palem and Dharwad to evaluate the performance of different sorghum genotypes under varying tillage
practices. Reducing tillage practices from conventional to minimum significantly reduced the grain and
stover yields and also the net benefits. CSH 23 with conventional tillage produced the maximum
yields and benefits.

8K. Evaluation of weeding tools and implements: Field experiments were conducted at Coimbatore
and Parbhani to evaluate the performance of weeding tools in grain sorghum. Pre-emergence
application of atrazine at 0.50 kg/ha supplemented with power weeder or twin wheel hoe were as
effective as hand weeding.

6. Sorghum physiology (SS Rao)

Trial 1K.Ph-10. Characterizing and identification of new sorghum sources for high biomass for second
generation biofuels traits: Evaluation sixteen entries for both first and second generation biofuel traits
indicated that total fresh and dry biomass ranged from 39 to 56 t/ha and 19 to 34 t/ha, respectively.
Test entries SSRG222, SSRG 200, & SSRG 214 gave higher fresh biomass (13-17% more) than
control SSV 84. In dry biomass, SSRG 200 yielded higher (19% high) than control. Entry SSRG 200
(18%) and SSRG 204 (16%) produced higher stalk yields than control SSV84. Stalk yield had shown
high significant positive correlation with juice yields (r=0.837; p<0.01).

In grain yield, SSRG 297 and SSRG 254 gave superior grain yields (71 and 14% more) than control.
Juice brix content has shown very high significant positive correlations with TSS, sucrose content, and
sugar yields (r=0.900, 0.907 & 0.497 res.; p<0.01). In juice yield too, SSRG204 (18% more), SSRG
200 (13%) and SSRG 214 (11%) were superior and it has shown very high significant positive
relationship with fresh & dry biomass and bioethanol yields (r=0.797 and 0.731and 507 res.; p<0.01).
The relationship between sucrose and TSS was highly significant (r=0.996; p<0.01). Entry SSRV 43
recorded 24 % more sugar and bioethanol yields than control SSV 84.

Trial Ph-2K. Assessment of sweet sorghum for post-harvest deterioration of stalks and juice quality:
17% decline in stalk weight was observed at the end of 48 h (2 days) due to rapid initial moisture loss.
As the days from ambient field storage increases, there was an increase in brix content (18.7 —
22.7.0%). Mean reducing sugars (RS) had markedly increased from 1.99 to 8.81% primarily due to
inversion. In case of non-reducing sugars (sucrose content), there was a decrease from 11.17%
(control) to 6.34% at the end of 5 days of storage. The magnitude of decline was 35 % at the end of
48 hours. The results indicative that sugar content in the stalks and their weights can be retained up
to 2-3 days after harvest in the ambient field storage conditions under the mild winter conditions
(November) before transporting to bioindustry.

Trial Ph- 3K: Effect of staggered planting on stalk yield, sugar content and ethanol yield of sweet
sorghum for increased harvest window: There was 13 day delay in days to flower when planted in 1%
week of August than in 1° week of June. Mean biomass ranged from 29 to 77 t’ha and mid-July (D4)
and early August (D5) plantings produced 54% and 44% lower biomass respectively, over 1st week of
June (D1) and 2nd week of June planting. Hybrid CSH22SS gave 12 % more biomass. Mean stalk
yield of 1% June (D1) and 16" June (D2) were at statistically on par. Stalk yield decreased by 27, 51
and 58%, respectively in 1% July (D3), 16" July (D4) and 1* Aug (D5) plantings over 1% June (D1).
CSH22SS produced 19% more stalk yield than best variety CSV19SS. The yield among the varieties
was similar across planting dates. Juice yield recorded in 16™ July (D4) and 1% August (D5) plantings
were 56% and 60% lower than 1% June (D1). CSH22SS gave 17% more juice &:ield than best variety
SSV74 in staggered plantings. In mean sugar yields, 1% July (D3) and 16" July (D4) plantings
produced 42% and 70% lower yields than 1% June (D1).

Bioethanol yields ranged from 312 to 1412 L/ha with a mean of 716 L/ha across plantings and
cultivars. Highest ethanol yields were obtained with 1** June plantings (1186 L/ha) and 1 June (D1),
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16" June (D2) plantings were statistically on par. On the other hand, 1st July (D3), 16th July (D4) and
1% August (D5) plantings gave 41, 67 and 66% lower bioethanol yields, respectively, over 1% June
(D1). CSH22SS (882 L/ha) produced 16% more bioethanol yields than best variety SSV74 (725 L/ha).
In varieties, SSV74 gave significantly higher bioethanol yields (12% more) than both SSV84 and
CSV19SS. Furthermore, both SSV84 and CSV19SS were on par for bioethanol yields. Based on
these results, it can be concluded that the best period best sowing window for increasing stalk yield
and bioethanol yields was between 1% June and 1% July.

7. Sorghum entomology (VR Bhagwat & G Shyam Prasad)

Introduction: Genotypes from eight trials (AVHT-GS, IVT-GS, IHT-GS, IAVHT-DP, IAVT-F-SC),
IAVHT-F-MC), IAVHT-SS, and SFN) were evaluated for shoot fly, stem borer and other pests for
resistance/tolerance at the hot -pot locations mainly Coimbatore, Dharwad, Palem, Rahuri, Parbhani,
Akola, Indore, Surat, Hisar and Udaipur. In northern part there were early heavy rains, resulted water
logging and affected germination particularly at Surat.

Pest scenario in sorghum: This year there was more than normal rain fall in all most all centers. As a
result, the pest incidence was higher than previous year particularly, at Akola, Parbhani, Dharwad,
Udaipur; and stem borer at Dharwad, Hisar, Surat and Coimbatore. The high incidence of midge up to
60% was recorded in Deesa district. Among the ear head pests, Calocoris angustatus was noticed
(30-40%) in some parts of states. The panicle head worm and Helicoverpa armigera infested sorghum
up to 10 %.

Shoot fly (Atherigona soccata, Rond)
General trend: The shoot fly incidence was moderate to high (30-50%) at Dharwad, Parbhani, Akola,
Indore, Surat and Udaipur under artificial conditions.

Grain sorghum: In AVHT-GS, IVT-GS, and IHT-GS none of the test entries found better than
resistant check IS 2312 or IS 18551. The range was of deadhearts at 28 DAE was from 30.5-87.7%

Dual-purpose sorghum: In IAHVT (DP) IVT, across the locations and zones, the mean shoot fly
deadheart formation at 28 DAE was 54.3 %, range being 27.0-87.4 %. None of the test entries were
significantly superior to resistant check IS 18551, IS 2205 and IS 2312.

Sweet sorghum: Across the locations and zones, the mean shoot fly deadheart formation at 28 DAE
was 49.3 %, range being 25.2-90.2 %. None of the test entries were significantly superior to resistant
check IS 18551, IS 2205 and IS 2312.

Forage (single-cut) sorghum: The deadheart range was from 14.3 to 90.0% with mean of 41.4 %.
The lowest deadhearts recorded in SPV 2056, SPV 2059 and CSV 21F and were on par with resistant
check IS 2312 (14.3% DH).

Forage (multi cut) sorghum: Across the locations, the lowest deadhearts recorded in SPH 2053,
SSG 59-3, SPV 2050 and CSH 24MF were on par with resistant check. The deadhearts range was
23.3-84.6 with an average of 44.8%

Overall conclusions: The three years data of shoot fly revealed that Dharwad, Parbhani, Akola and
Udaipur centre may be considered for hot spot for shoot fly screening, further thee is a need to record
the data on plant height, days to flowering, effective tillering to interpret the findings in a more effective
way.

Looking ahead: Newly sanctioned centre Jalna may be considered for shoot fly screening being in the
heart of sorghum growing area both in Kharif and Rabi season.

Spotted stem borer (Chilo partellus, Swinhoe)

General trend: The stem borer incidence was moderate to high. The highest damage was noticed at
Palem (~50 %). At Coimbatore, Surat, Indore and Hisar and Ludhiana moderate population was
observed,
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Grain sorghum: In AVHT (GS), the overall mean of DH % due to stem borer at 45 DAE was 20.4
and the range was from 13.9-37.1%. The test entry SPH 1634, SPH 1637 and SPH 1651 recorded
significantly lower deadhearts. In IVT (GS), the overall mean of DH % at 45 DAE was 26.1 and the
range was from 17.7-40.3 %. In IGT (GS), the overall mean at 45 DAE was 17.7 and the range was
from 13.8-36.9 %. All test entries were on par with resistant check IS 2205.

Dual purpose sorghum: In IAVHT (DP), across the locations and zones the overall mean DH % due
to stem borer at 45 DAE was 19.5 and the range was from 12.6-29.3 %. The entry SPV 2060 and
local check recorded lowest deadhearts (14.5-17.0%) and was on par with resistant check IS 2312.

Sweet sorghum: Across the locations and zones the overall mean DH % due to stem borer at 45
DAE was 18.2 and the range was from 10.6-29.3 %. The data entries SPSSV 39, SPH 1670, SPH
1671, SPH 1672, SPV 2069, SPV 2070, and SPV 2072 were on par with IS 2205. The entry SPH
1681 and local check recorded lowest deadhearts (14.5-17.0%) and was on par with resistant check
IS 2312.

Forage (single-cut): The overall mean deadheart was 21.6% with a range from12.5-30.9 %. The
entries CSV 21F, IS 2312, IS 18551 and IS 2205 were shown lower deadheart caused by stem borer.

Forage (multi-cut): The overall mean deadhearts was 19.1% with a range from12.5-29.2 %. The
entries SPH 1622, SPH 1623, SPH 1666, SPH 1667, CSH 20MF, and CSH 24MF were shown lower
deadhearts caused by stem borer and was on par with resistant check.

Overall conclusions: Moderate to high incidence of stem borer. However, there is a need to develop
and identify improved resistance sources for stem borer for Zone-I.

Looking ahead: Palem may be considered for stem borer as hot spot location.

Head bug (Calocoris angustatus): Head bug population density at milk stage was recorded at
Palem, Coimbatore and Indore. The population colonization of head bugs was up to 22 bugs/panicle.
The Panicle damage due to head bug was recorded in the scale of 1 to 9 at Palem, Coimbatore and
Indore. The panicle damage rating was relatively higher at Coimbatore than Palem.

Midge (Stenodiplosis sorghicola Coq): Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only. The range was from 1.0 — 4.3 with an average of 2.3. The entries SPH 1641,
SPV 462, ARE 2312 recorded lowest (1.0) damage rating. The entries local check, and SPV 462
recorded lowest (1.0) damage rating. Spike let damage rating (1-9) due to midge was recorded at
Coimbatore centre only.

Sugarcane aphids (Rhophalosiphum maidis): The data on aphid population was recorded at
Rahuri centre only. The range was from 1.5 — 14.0 with an average of 7.4 aphids/plant. The resistant
check recorded 1.8 aphids population/plant. The population range was from 3.2-12.20 being average
6.38 aphids/plant. There were no significant differences among the genotypes.

Validation of IPM: An IPM module was evaluated at Palem centre only. The sole sorghum grown
with seed treatment of Thiamethoxam @ 3g/kg seed and followed by a spray of endosulfan 35 EC @
0.07% at 45 DAE was recorded lowest shoot fly, stem borer damage and maximum grain yield.
Intercropping sorghum with redgram with seed treatment of Thiomethoxam (Cruiser) @ 3g/kg of
seeds, followed by an application of endosulfan (0.07%) at 30 and 45 DAE reduced shoot fly and
stem borer damage significantly and was found cost effective as well.

Overall conclusions: Intercropping sorghum with redgram with seed treatment of Thiomethoxam
(Cruiser) @ 3g/kg of seeds, followed by an application of endosulfan (0.07%) or NSKE (5%) at 30
and 45 DAE reduced shoot fly and stem borer damage significantly and was found cost effective.

Looking ahead: There is a need to conduct large scale trials on IPM at farmer’s field.
Future work plan Kharif 2011

1. Observations on shoot fly should be recorded when deadhearts reaches at 70 % in susceptible
check.
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Dharwad, Parbhani, Akola, Indore and Udaipur centre may be considered as hot-spot for shoot
fly screening.

Coimbatore, Dharwad, Parbhani, Palem, Hisar and Surat centre to be considered as hot-spot
for testing stem borer resistance.
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8. Sorghum pathology (Ashok Gadewar)

Introduction: Total 7 trials (AVHT, IHT, IVT, IAVHT and IAVT of grain, dual purpose, sweet and
forage sorghum) were evaluated against ear-head & foliar diseases in endemic areas (Palem,
Coimbatore, Dharwad, Akola, Parbhani, Surat, Udaipur and Pantnagar) spread over three sorghum
growing zones.

General trend: Grain mold intensity was high in Zone | than in Zone Il, and Zone lll and it was more at
Coimbatore than at Palem in Zone | where as it was more at Akola than at Dharwad in Zone Il. At
Surat ergot incidence occurred in all the trials but not in severe form and no other centre had reported
disease. Similar case was in Downy mildew that occurred only at Dharwad. . The severity of foliar
diseases in test entries at Udaipur was not optimum though the checks contracted severe infection.
Pantnagar as well as Dharwad had optimum disease load as indicated by appearance of disease
severity in susceptible checks as well as local checks. At Pantnagar leaf diseases anthracnose and
Zonate leaf spot were the major foliar diseases and situation was alarming as there was no resistance
recorded. At Akola a very few foliar diseases were recorded but severity was high in case of sooty
mold. Gray leaf spot occurred at Coimbatore & Surat and target leaf spot also occurred at Dharwad.

Grain sorghum: In advanced varietal and hybrid trial none was resistant equivalent to resistant checks
B58586, IS 14338 or IS 14332 or showing resistant rating lower than 3 however SPH 1644(2), CSV
20 (SPV1616), CSV 17, SPH 1641 showed moderate resistance. Similar was situation in Initial hybrid
and Initial varietal trial. Moderate resistant were SPH 1679, SPH 1686, and SPH 1673 in IHT and in
IVT moderate resistance could be recorded in SPV 2083, CSV 20 (SPV 1616), and SPV 2077. Downy
mildew was recorded at Dharwad only and maximum incidence ranged from 33-42 per cent in grain
sorghum trials. In AVHT only check entries CSH 16 & CSH23 contracted less than 10% incidence
however test entries SPV 1655, and SPH 1634(2) showed moderate resistance. In IHT resistance
could be recorded in IS 14332, SPH 1678, and SPH 1676 whereas in IVT however moderate
resistance could be recorded in SPV 2088.Ergot was recorded in Surat only and in all the trials had
incidence but the incidence, and results indicated that resistance to moderate resistance was
available in test entries.

Major foliar diseases were anthracnose, leaf blight, Zonate leaf spot and rust. Rust was recorded at
Dharwad & Coimbatore and the intensity ranged between ~ 2 to 4, the intensity was higher at
Coimbatore. Lowest rust was observed in SPV 462(D), CSV23, CSV20, SPV 2024 and SPV 2019.
Zonate leaf spot was recorded at Dharwad, (Zone Il), Udaipur, Surat & Pantnagar (Zone Ill) and
entries resistant were SPH 1647, CSV20, SPV2024, SPV462 (D),SPH 1648,SPH 1644, and SPH
1655. However at Pantnagar all the test material showed susceptibility. Leaf blight was recorded at
Akola (Zone Il), Surat & Udaipur (Zone lllI). On National basis namely SPH1648, SPH1634, SPH1655,
SPH1647, CSH16, CSV15, SPH1649, CSV23 had lowest rating of 2.8 to 3 with no significant
differences in test entries. Anthracnose was recorded in Coimbatore (Zone |),Dharwad (Zone IlI),
Udaipur, Pantnagar & Surat Zone lll. Resistance was noted in SPH1634, CSV23, SPV1647, and
SPH1629 when the data on national basis were considered. At Pantnagar all the test material showed
susceptibility.

Dual-purpose sorghum: Grain mold was recorded in Zone | (Palem & Coimbatore), Zone Il (Akola,
Dharwad & Parbhani) and Zone Il (Surat) against grain mold. Grain mold was highest in zone | and
highest was at Coimbatore. At Palem SPV 1870, SPV 2006, SPV 2066 and SPV 2067 showed
resistance at par with resistant check (IS 14338, B58586, IS 14332; rating 1). SPV 1870, SPV 2061,
SPV 2067 and SPV 2667 showed moderate resistance. Downy mildew incidence ranged from ~9 to
40 per cent at Dharwad and SPH 1668 showed resistance. Ergot was recorded at Surat but with no
severe problem. Most resistant lines showing <10% ergot were SPV 2065, CSV21F, CSH16,
SPV2062, SPV2006, SPV2005, SPV 1870, SPV2066 and LC. Maximum foliar diseases rating ranged
from ~ 4 — 5. Rust in Zone | was recorded with no significant differences in test entries. Data from all
the three zones indicated that SPV 1871, SPH 1668, SPV 2062, SPV 2017 and CSV21F were
resistant against anthracnose but all were susceptible at Pantnagar. Leaf blight at Akola, Parbhani,
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Udaipur and Surat revealed that SPV 2067, CSV 23, SPV 2018, SPV 2061 and SPV 2006 were
resistant. SPH 1668, SPV 2018, CSV 23, SPV 2005, SPV 1862, SPV 1870 were resistant against
Zonate leaf spot when the data from Dharwad, Parbhani, Akola, Udaipur and Pantnagar were
considered with the caution that at Pantnagar all the entries were susceptible.

Sweet sorghum: Grain mold recorded at Dharwad (Zone IlI) and Surat (Zone Ill). Combined data
revealed that test entries SPV 2072 and SPV 2073 (2.3 to 2.8) had good resistance. Ergot was
recorded 9.3 to 12.9% at Surat. Lowest incidence was recorded in SPV2073, SPH1670, SPSSV35,
SPV 1671, SPH 1669, SPH 1669, SPH 1672 and SPV 2075. However there was no significant
difference in entries tested indicating that all of them were equal in response to ergot. Less than 10%
Downy mildew was recorded in SPH 1670 and statistically was at par with resistant check QL 3. Foliar
diseases ranged from ‘4 to 5.1. Against rust at Coimbatore and Dharwad all test material was
resistant. SPSSH 30, SPSSV 40, CSH 22SS were resistant against anthracnose when data was
pooled from locations Dharwad, Parbhani, Udaipur, Pantnagar and Surat. Combined data from
Parbhani, Coimbatore, Udaipur and. Surat indicated that the entries SPSSH 30, SPSSV 40, SPV
2070, SPV 2075 were resistant(<3) to Zonate leaf spot. Trials at Dharwad, Parbhani, Udaipur
Pantnagar and Surat showed that SPSSH 30, SPSSV 40, SPV 2070 and SPV 2075 were resistant to
Zonate leaf spot with the note that at Pantnagar anthracnose and Zonate leaf spot were serious.

Forage sorghum: Two trials (IAVT- SC and IVHT-MC) were conducted. Grain mold in IAVT at Akola,
Dharwad (Zone Il) and Surat, (Zone Ill) indicated that no entry was resistant and most susceptible
were SPV 2059 and HC 308. and low PGMR was recorded in SPV 2058 (3.1; moderate resistance).
In IVHT-MC all the entries showed resistance except CSH 24M and LC (3.1-3.9). Downy mildew
incidence ranged from ~1 to 45 per cent at Dharwad in two trials. None showed less than 10%
incidence in SC an MC except QL-3, IS 14332 and B 58586 resistant checks for DM and GM. Ergot
was recorded at Surat but with no severe problem (~11%). Less than 10% was recorded in CSV 21F,
SPV 2055, SPV 2056, CSV 21F and SPV 2059 in SC & SPH 1622, SPH 1666 and CSH 24MF in MC.

Maximum foliar diseases rating ranged from ~ 4 — 5.8 in SC. Rust in Zone | was recorded with no
significant differences in test entries and local check showed maximum ~5 rating at Coimbatore and
Dharwad. Data from all the three zones indicated that all except SPV 2057, SPV 2059, and L.C QL-3
were resistant against anthracnose but all were susceptible at Pantnagar. Leaf blight at Akola,
Udaipur and Surat revealed that SPV 2005, SPV 2006, SPV 2056, SPV 2058, CSV 21F, HC 308 and
were resistant, and against Zonate leaf spot All except SPV 2057, SPV 2059 & LC ere resistant when
the data from Dharwad, Akola, Surat, Udaipur and Pantnagar were considered except that at
Pantnagar all the entries were susceptible. In MC foliar diseases ranged from 4-6 and maximum was
leaf blight. Rust in Zone | was recorded with no significant differences in test entries and all were
resistant. Data from all the three zones indicated that all except SPH 1667, SSG 59-3 showed
moderate resistance against anthracnose but all were susceptible at Pantnagar. At Akola, Udaipur
and Surat leaf blight was recorded and all the entries were resistant. SPH 1667, SSG 59-3 showed
moderate resistance against Zonate leaf spot when the data from five centres Dharwad , Akola,
Udaipur, Pantnagar, Surat was consolidated but the diseases anthracnose and Zonate were major at
Pantnagar with no resistance.

Variability in anthracnose pathogen: Tremendous variability has been found in anthracnose pathogen
i.e. Colletotrichum graminicola at Pantnagar. The study was carried just on five isolates using 10
genotypes and one isolate could infect only nine genotypes but not tenth one. Similarly isolates
deferred in infecting stages of plants.

Overall conclusion: It is important to locate resistance against grain mold in region | and Il for the grain
purpose sorghum. Downy mildew resistance in Dharwad is important. Foliar diseases are very
important in forage sorghum and more so in Pantnagar region as this area grow sorghum for fodder
purpose. In surveys around Akola revealed that CSH 9 was highly affected by grain mold whereas in
Pantnagar region locals were highly susceptible to foliar diseases than improved cultivars. The data
in all the trials indicates that multiple resistances in single cultivar is difficult but combination of
resistance and moderate resistance can be achieved.

Looking ahead: Multiple resistance against varying diseases appears scarce to obtain. Therefore
concept of multiline varieties may be explored. Variability studies on anthracnose fungus can be up-
scaled looking results obtained.
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9. Sorghum nucleus, breeder seed production & DUS (Vilas A Tonapi)

During 2010-11, 120.62 q breeder seed was produced against the BSP-I allocation of 65.75 q. A total
of 676 kg nucleus seed was produced against the allocation of 657 kg. The centre-wise allocation for
nucleus seed production and tentative allocation for breeder seed production has been made for
production in centres across 14 AICSIP locations. DUS testing of six candidate varieties for second
year and ten candidate varieties for first year in kharif was completed and data is being submitted to
PPV&FRA, New Delhi. Farmer participatory seed production was taken up to multiply new varieties
(CSV 17, CSV 23, CSV 24SS, CSH 20MF, CSH 22SS) for popularization, licensing and
commercializing.

10. Front-line demonstrations (Rajendra R Chapke)

During kharif 2010, 125 frontline demonstrations (FLDs) on sorghum were organized in 14 districts
across the six different sorghum growing states viz., Maharashtra, Madhya Pradesh, Andhra Pradesh,
Rajasthan, Gujrat and Tamil Nadu. Latest sorghum cultivars namely, CSH 23, SPH 1148, CSV 20,
CSV 23, CSV 17, CSV 15, SU 1080 and CoS 30 were undertaken along with local cultivar used as a
check to evaluate and demonstrate their performance in farmers’ fields at different locations.

Results indicated that the demonstrated sorghum cultivars gave 14% to 90% more grain yield and 4%
to 56% stover yield over the local check across the locations. On an average, the demonstrated
cultivars gave net returns of Rs.19,548/- on the cost of Rs.11,598/- per ha, which is 45 per cent more
than the local check.
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Summary of AICSIP research achievements - Rabi 2010-11

1. Breeding - Grain sorghum (S Audilakshmi, Prabhakar & Sujay Rakshit)

During rabi 2010, we laid more emphasis on breeding superior varieties and hybrids for grain and
fodder yields. Also, under coordinated sorghum breeding research, we evaluated hybrids (based on
shared MS and R lines from different centers) in 2-3 locations to identify superior hybrid combinations
for grain yield. Following are the details of progress made during this year (2010 to 2011).

Multi-location yield trials: rabi 2010-11

We conducted 5 multi-location trials namely Advanced Varietal and Hybrid Trial-I(Shallow soil);
Advanced Varietal and Hybrid Trial-1l (Deep soil); Initial Varietal and Hybrid Trial-l1 (Shallow soil); Initial
Varietal and Hybrid Trial-l1l (Deep soil) and Parental line trial.

Advanced Varietal and Hybrid Trial-1 (Shallow soil; Table 1): The variety SPV 2034 was the top yielder
giving 63.0% more grain yield than the check, Mauli. Ten varieties (SPV 1889, SPV 1891, SPV 2029,
SPV 1830, SPV 2048, SPV 1901, SPV 1829, SPV 1892, SPV 1806, and SPV 1831) exhibited more
than 20% grain yield than the check, Mauli. For fodder yield, the variety SPV 1829 gave the highest
fodder yield in the trial.

Advanced Varietal and Hybrid Trial-1l (Deep soil; Table 2): The hybrids SPH 1620, SPH 1663, and
SPH 1647 were superior to the check, CSH 15R by 24.7%, 11.6% and 5.8%, respectively. Six
varieties (SPV 2035, SPV 2034, SPV 2033, SPV 1891, and SPV 2049) exhibited more than 5.0%
grain yield than the check, CSV 22. For fodder vyield, all the 4 hybrids (SPH 1620, SPH 1647, SPH
1663, and SPH 1666) gave more than 10.0% fodder yield than the check, CSH 15R. Among varieties,
only SPV 2045 was superior to the check CSV 22.

Initial Varietal and Hybrid Trial-1 (Shallow soil; Table 3): The variety SPV 2090 was the top yielder
among varieties, giving 11.7% more grain yield than the check, Mauli. For fodder yield, the variety
SPV 2088 was the highest yielder showing 41.8% higher fodder yield than the check, Mauli.

Initial Varietal and Hybrid Trial-1l (Deep soil; Table 4): The hybrids SPH 1690 and SPH 1689 were
superior for both grain and fodder yields in the trial over the check, CSH 15R. Among the varieties,
the variety SPV 2104 gave 5.7% more grain yield than the check, CSV 22.

Coordinated sorghum breeding research

Mainly the crosses for shootfly resistance and agronomic superiority were distributed among 4 centers
(Bijapur, Parbhani, Rahuri and Solapur) and F, were evaluated for shootfly resistance and agronomic
superiority.

Evaluation of Rabi segregating materials for agronomic superiority: F, of 10 crosses were evaluated
for agronomic superiority and a total of 318 selections over 3 locations were made. At Rahuri, 10 F,s
were evaluated for shootfly resistance and agronomic superiority and 180 selections were made.

Evaluation of newly developed experimental hybrids under team efforts: A total of 40 newly developed
experimental hybrids were evaluated in 2 trials at 3 locations (Solapur, Bijapur and Rahuri). Eight and
six hybrids based on new MS and R lines were superior to the check, CSH 15 R for grain yield. Top 2-
3 hybrids will be multiplied and evaluated in AICSIP multi-location trials.

lll. Achievements in sorghum breeding at AICSIP centers

At Bijapur center, 3 genotypes including 2 landraces for special food purpose (each one for flake and
hurda purpose) and one mutant for branching trait were registered at NBPGR. At Rahuri center rabi
adapted new 2 MS lines, 4 R lines and 5 varieties were developed. Tandur's variety, TNDS-1
successfully completed first year minikit testing during 2010-11 rabi.

IV. Publications
We published about 30 articles in international and national journals.
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2. Sorghum agronomy (JS Mishra)

Field experiments were conducted during rabi 2010-11 at different AICSIP centres to evaluate the
response of pre-released sorghum genotypes to fertility levels, and to develop improved agronomic
practices for higher sorghum productivity and profitability.

1 R. Response of advanced/pre-released sorghum genotypes to fertility levels under different
soils and moisture conditions

Pre-released sorghum genotypes that were promoted to the second year of testing in AVHT under the
breeding programme were evaluated for their response to fertility [Control, 50% RDF, 100%RDF
(60:30:00 kg NPK/ha), and 150% RDF)] across the rabi sorghum growing regions of the country. The
salient findings have been summarized as under (Table 1).

Table 1: Response of promising pre-released sorghum genotypes to fertility levels

S. Situation Test entries Checks Locations Promising treatments/entries
No
1. Rainfed deep SPH-1620, SPV- CSH-15R, M35- Parbhani, Test hybrid ‘SPH 1620’ produced 3.55% higher grain yield
soil 1830, SPV-1833, 1, CSV-22 Rahuri, over check ‘CSH 15R’ and the test varieties produced
SPV-1835 Dharwad 10.42 and 3.74 % higher yield over M 35-1 and CSV 22,
and Tandur respectively. Significant fertility response was noticed up to
100% RDF.
2. Rainfed SPV-1806, SPV- CSH-15R, M35- Solapur The experiment was vitiated as no grain yield could be
shallow to 1829, SPV-1830, 1, Phule recorded.
medium soil SPV-1831 Maulee
3. Irrigated SPH-1620, SPV- CSH-15R, M35- Rahuri, Test hybrids ‘SPH 1620’ was at par (3.19% higher) to
conditions 1830, SPV-1833, 1, CSV-22 Solapur check ‘CSH 15R’, whereas all the test varieties were
SPV-1835 significantly superior to M35-1, but only ‘SPV 1830’ gave
8.1% higher grain yield over CSV 22. Significant response
of fertility was observed up to 100% RDF (80:40 kg N,
P20s/ha) with nutrient-use efficiency of 5.68 kg grain/kg
NP applied.

2R. Integrated weed management in irrigated rabi sorghum

Weed infestation in irrigated rabi sorghum caused 37% reduction in grain yield. Growing ‘Phule
Anuradha’ and P. Yashoda with pre-emergence application of atrazine at 0.50 kg/ha was the most
effective and economical option for higher yields and effective weed control in irrigated rabi sorghum.

3R. Response of rabi sorghum to micronutrients (Zn and Fe)

Soil application of 15 kg ZnSO4+15 kg FeSO,/ha gave 12.02% higher grain yield over RDF alone at
Dharwad, whereas at Tandur, application of 15 Kg ZnSO, at sowing + 0.20% ZnSQO, as foliar
application at 30 and 45 DAS produced 23.68% higher yield over RDF alone.

4R. Response of sorghum cultivars to conservation tillage
Minimum tillage (1 harrowing + atrazine as pre-em+1 hand weeding) was as effective as the
conventional tillage for grain yield but more cost-effective in rabi sorghum.

3. Sorghum physiology (SS Rao)

Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation: Entries that
flowered earlier to check Phule Maulee include EP83 (66d), and Musti local (76d). Days to flowering
had shown (P<0.05) positive correlation with leaf mass and leaf area, while, negatively related with
panicle exsertion (r= -0.444**). Six entries produced significantly higher grain yield (37-41 g/plant)
than best checks Phule Chitra (36 g) which include RSV 1080, RSV654,RSV 656, Barshi Maldandi,
Kumbhari Local, Yermala local and RSV 1161.

Trial 2(M) & 3(S): Evaluation of advanced drought adaptation germplasm trial entries in
medium and shallow soils: Mean leaf area index (LAI) decreased in shallow soils over medium by
18.4%. RSV 1114 and CRS 13 were stable for LAl in both soil depths. At maturity, BJV 54 and RSV
1037 gave higher biomass in medium soil and entry CRS13 showed high biomass stability in stress
conditions. In relative leaf water content (RWC), BJV03 in medium soil and RSV 1037 and BJV 90 in
shallow soil were superior. RWC at flowering has shown significant positive correlation with biomass
at maturity (r=0.505; p<0.05).
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Photosynthesis rate (Pn) was ranged from 20.5 to 32.6 and 17.7 to 32.5 y molCO2/m2/S in medium
and shallow soil, respectively. Entries BJV85 (7%), BJV 54(6%) recorded higher Pn rate in medium
soil. In chlorophyll stability index (CSl), RSV1037 and RSV1114 in medium and BJV 03, RSSV 1037
and CRS 13 in shallow were superior indicating their greater desiccation tolerance. 1000-seed weight
and grain yield decreased in shallow soil over medium by 7.2% and 32.5%, respectively. Grain yield
ranged from 1437 to 2067 kg/ha and 787 t01630 kg/ha in medium and shallow soil, respectively.
None was significantly superior to best checks (Phule Anuradha and Phule Chitra) in both medium
and shallow soil. CRS13 and RSV850 were stable for yield across the soil depths.

Trial 4 (R) and 4 (Irg.): Evaluation of sorghum plant types for root characteristics: Mean plant height
decreased in rainfed by 9% over irrigated. The shoot mass declined by 7% in rainfed than irrigated
and RSV 1037 and RSV 912 were superior to check. Mean root mass was higher by 21% under
rainfed than irrigated. RSV 1037 and RSV 912 recorded greater root mass than check Phule
Anuradha. Root length at physiological maturity under receding moisture situation varied from 50 to
83.5 cm /plant. There was 19% decline in root length under irrigated than in dryland and entries, RSV
1037 and RSV 912 were superior. CRS13 (56% more), RSV827 (44%) and Phule Vasudha (26%)
recorded higher root number than check Phule Anuradha. ,

Trial 5: Sweet sorghum evaluation for stalk yields, biomass, juice quality and winter
adaptation: Stem thickness at maturity ranged from 1.5 cm (SPSSV 27) to 2.1 cm (SPSSV 20) and
SPSSV 30 and SSV 74 had superior stem thickness than check. SSV74 recorded 13% more biomass
followed by SPSSV20 (10%) than best check SSV 84. Hybrid check CSH 22SS (50 t/ha) recorded
highest biomass among all test entries. Among the test varieties, SSV74 (34.1 t) and SPSSV 20 (34.1
t/ha) recorded 18 % and 12 % more stalk yield, respectively than best check SSV 84. Juice brix
ranged from 12.2 (SPSSV 11) to 17.8% (SPSSV 30) with a mean of 13.5%. Entry SPSSV30,
recorded significantly higher (15% higher) than best check CSV19SS. In both total soluble sugars
(TSS) and sucrose (NRS), SPSSV 30 alone recorded 21% higher values than check CSV19SS. Grain
yields at parbhani ranged from 0.33 to 2.1 t/ha and none was superior to check SSV84 followed by
SPSSV 6.

4. Sorghum entomology (VR Bhagwat & G Shyam Prasad)

Introduction: Genotypes from nine trials (AVHT-SS, AVHT-DS, IVHT-SS, IVHT-DS, B & R lines,
Local checks, SFN-I, SFN-lII and Aphids Nursery trial) were evaluated mainly for shoot fly, stem
borer, sugarcane aphids and shoot bugs for resistance/tolerance at the hot -pot locations : Kovilpatti,
Dharwad, Bijapur, Rahuri, Parbhani, Tandur, and Solapur. In most of the parts there were early heavy
rains during Kharif as a results Rabi crop received good amount of residual moisture that bettered
germination and plant growth at initial stage. Some of early sown crop due to non-availability of
irrigations matured in early and affected on panicle size and grains.

Pest scenario in sorghum: This year, the residual moisture saved the crop at vegetative stages of
crops. The infestation of aphids was severe in late sown crop. In Kovilpatti region, the crop was sown
with locally cultivated sorghum (K8) during second to last week of September 2010. The stem borer
damage was up to 8.03 %. The leaf damage due to stem borer was moderate (10%). The population
of ear head caterpillar was up to 2 larvae per ear head and the damage rating was 1 to 3. Midge
incidence was moderate but low on K-8. In Andhra Pradesh, the shoot fly damage was low (<7%),
leaf damage due to stem borer was moderate (12%). The damage due to ash weevil on sorghum
seedling was observed (15%), where sorghum was grown adjacent to kharif pigeonpea. The aphid
damage was up to 15% damage. The shoot bug incidence was low (5%). In Karnataka, the key pest
shoot fly (32%) and stem borer (14%) was predominantly observed in Dharwad district. The aphid
incidence (<50%) and shoot bug (<20%) occurred in Bijapur district. In Ahemadnagar district of
Maharashtra, Phule Vasudha was grown as sole crop. The shoot fly (13-18%) and stem borer (<12%)
was noticed. The appearance of sugarcane aphid was moderate to high 50-60 aphids/leaf. In
Parbhani district, Parbhani moti was mainly cultivated (~30%). About 60 % crop was intercropped with
safflower. The incidence of shoot fly was moderate (12-32 %) and stem borer was low (>12%).
Intercropping with safflower did not affect on the incidence of shoot fly and stem borer. In Akola,
Buldhana and Washim districts three varieties Maldandi, SPV 1626 and SPV 1595 were grown as
sole crop. The shoot fly incidence was low (<10%), stem borer particularly leaf damage was recorded
up to 15%. Aphids (15-60 aphids/leaf) was recorded where sorghum was grown near to wheat.
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Shoot fly (Atherigona soccata, Rond)
General trend: The shoot fly incidence was moderate to high (41-50%) at Dharwad, Parbhani,
Solapur, and Tandur under artificial conditions.

AVHT/IVHT trials : In AVHT-SS, the experimental entries, SPV 1806, SPV 1829, SPV 1830, SPV
1831, SPV 1889, SPV 1891, SPV 1892, SPV 1893, SPV 2042, SPV 2034, SPV 2048, M-35-1, Mauli,
Phule and Anuradha recorded significantly low deadhearts percentage (<41%), In AVHT-DS, the
shoot fly damage ranged from 30.7 — 80.1 % DH, the mean infestation was 46.7 % DH. Among the
experimental tests, SPV 2049, SPV 2035, SPV 1830, SPH 1663, SPV 2045, SPV 2048 and M 35-1
recorded significantly low dead-heart percentage and were on par to resistant check, IS 2312. In
IVHT-SS, the average shoot fly infestation at 28 DAE ranged from 30.7 — 80.1 % DH with a mean of
47.0%. The entries SPV 2091, Mauli, SPV 2093, Phule Anuradha, SPV 2084, SPV 2094 and SPV
2090 were on par with resistant check and In IVHT-DS, the shoot fly infestation ranged from 28.7 —
82.3 DH with an average of 46.5%. The entries CSV 22, SPV 2096, SPV 2103, SPV 2099, SPV 2100
and SPV 2106 recorded lowest damage

In SFN-I, the damage ranged from 28.2-79.1 % DH averaging 41.4%. The entries NRCSFPR09-1,
NRCSFPR09-4M 35 x RR 9808 and PSFRS-4-09 found on par with resistant check: IS 2312. In SFN-
I, the damage ranged from 37.6-82.9 averaging 55.4% DH. The entries RSV 1308, RSV 1313, RSV
1315 and NRCSFR10-4 recorded relatively lower deadhearts at 28 DAE.

Overall conclusions: The three years data of shoot fly revealed that Dharwad, Parbhani, Solapur, and
Rahuri centre may be considered for hot spot for shoot fly screening.

Looking ahead: There is a need to record the data on plant height, days to flowering, effective tillering
to interpret the findings in a more effective way.

Spotted stem borer (Chilo partellus, Swinhoe)
General trend: The stem borer incidence was moderate to high. The highest peduncle damage was
noticed at Kovilpatti .

AVHT/IVHT trials: In AVHT-SS, some of the promising entries are SPV 1831, SPV 1889, SPV 1893,
SPV 2029 and SPV 1901 recorded <11% DH. In AVHT-DS, overall SPV 2035, SPV 2047, IS 18551,
SPV 1891, IS 2312 recorded lower (< 12%) borer deadhearts. In IVHT-SS, the entries SPV 2093,
SPV 2092, CSH 15R, Phule Anuradha, SPV 2091 and SPV 2094 recorded lowest dead hearts. In
IVHT-DS, the deadhearts ranged from 9.2 — 19.9 %. The entries SPV 2099, SPV 2106, CSV 22, SPH
1692, SPH 1689, CSH 15R, M 35-1 and Local check-1 recorded lowest dead heart.

Overall conclusions: Moderate to high incidence of stem borer particularly in Kovilpatti and Dharwad
was recorded.

Looking ahead: Need to identify and develop lines which are peduncle tolerant stem borer lines. Since
peduncle damage influenced on the quality grain yield.

Sugarcane aphids (Melanaphis sacchari): In APHN & SBG ftrial: the plant damage ranged from
14.1-49.1 averaging 24.8%. The test entries SLB 19, SLB 64, SLB 50, SLB 79, SLB 80, SLB 81, SLR
31, and ICSV 93046 were recorded lower plan damage due to aphids (< 23.9%) and were on par with
resistant check TAM 428.

Shoot bug (Peregrinus maidis): In APHN & SBG trial: The population density ranged from 6.0 —
16.7 averaging 11.4 bugs/plant. The entries SLB 50, SLB 77, SLB 81, SLB 83, DJ 6514 and KR 191
recorded low populations <10 bugs/plan.

Validation of IPM: Validation of IPM modules was studied at two locations: Kovilpatti and Bijapur.
The seed treated sorghum (either with Imidachloprid @ 5 g/kg seed or Thiamethoxam 70 WS @ 3
g/kg seed) and plus spraying of either endosulfan (0.07%) or NSKE (5%) was beneficial in terms of
reducing pest damage and producing higher yield as compared to other treatments. When treated
sorghum was intercropped with legumes did not influence the pest damage.
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Overall conclusions: The seed treated sorghum when grown alone with an application of an
application of endosulfan (0.07%) or NSKE (5%) at 45 DAE reduced shoot fly, stem borer and aphid
damage % significantly. However, looking to an increasing prices of pulses intercropping sorghum
with legumes with seed treatment of Thiomethoxam (Cruiser) @ 3g/kg of seeds, followed by an
application of endosulfan (0.07%) or NSKE (5%) at 45 DAE may be beneficial in the long term .

Looking ahead: There is a need to conduct large scale trials on IPM at farmer’s field.

Future work plan Rabi 2011-12:

e Germplasm may be evaluated at hot spot locations to identify improved sources for major pests.

¢ Shoot fly: Dharwad, Parbhani, Solapur, Rahuri and Tandur centre may be considered as hot-spot
for shoot fly screening. Observations on shoot fly should be recorded when deadhearts reaches at
70 % in susceptible check.

e Stem borer: Kovilpatti, Dharwad, and Parbhani centre to be considered as hot-spot for testing
stem borer resistance.

¢ Aphid/shoot bug: For aphid and shoot bug, Rahuri, Bijapur and Solapur may be considered.

5. Sorghum pathology (Ashok V Gadewar)

I. Disease situation: Prevalence of charcoal rot and lodging in sorghum growing region (rabi-10-11)
was estimated around Solapur. Crop lodging at maturity was rampant to the extent of 30-60% and the
incidence of charcoal rot (CR) ranged 35-70%. Most of the farmers grow cultivar locally identified as
Dukari and Dagadi. This year reddening of sorghum foliage was recorded in sorghum area in
Maharashra and Karnataka and at Solapur it appeared to had spread fast in wind direction and
etiology has not been established however has been suspected caused by Dreshleria that occur
during cool climate. Twisted top sorghum/ knife cut disease that is named tentatively as Pokkah
boeng as in case of Sugarcane has sporadic occurrence at Parbhani. Isolations attempted at
Hyderabad from twisted top diseases samples gave Fusarium spp but on inoculation these did not
produce knife cut symptoms as seen in field contrarily it produced disease pustules therefore real
cause of reddening disease and twisted top disease needs reinvestigation on continuous basis..

Il. Management of charcoal rot

i. Eco- friendly management of charcoal rot: In field trials (rabi 10-11) at Dharwad and Solapur
soil amendments & application of eco-friendly chemicals neem cake and bleaching powder reduced
CR incidence by 10-23 % followed by cotton cake and bone meal that reduced CR around 8%. At
Dharwad bleaching powder reduced CR incidence by ~22% and at Solapur it reduced disease by
~23% with significance. Combined data for these centres revealed that soil application of bleaching
powder reduced charcoal rot by 23%, increased grain and fodder yield to the extent of ~19 to 21 per
cent respectively.

ii. Evaluation of germplasm for resistance against charcoal rot Evaluation: Trial carried in
shallow soil ( AVHT Shallow)l, based on CR ( ~18- 26%), nodes crossed (<(1.5) and length of
infection (~14- 16 cm) the entries Mauli, Phule anuradha, SPV 1901 were superior over checks M 35-
1 (CR 31%) and CSH15R (CR~31%). The high incidence was observed in SPV 1892, SPV 1889,
SPV 2034, SPV 2048 and SPV 1830 to the extent ranging from 33 to 38%. Rust reaction rating (< 3)
was recorded in SPV SPV 1903 and SPV 1831. Lowest downy mildew was recorded in SPV 2041,
Mauli, Phule anuradha and SPV 1892. Leaf blight was low in SPV 1831, Mauli, SPV 1829, SPV 1903
and SPH 1665.

Trial carried in deep soil (r AVHT deep)l, based on CR ( ~22- 27%), nodes crossed (~1.5) and length
of infection (~13- 15cm) the entries SPV 2035, SPV 2032 and SPV 2045 were superior over checks M
35-1 (CR 30%), CSH15R (CR~30) and CSV 22 (CR~30%). Highest incidence of CR(~31-37%) was
recorded in LC, SPV 2034, SPH 1666, SPH 1663. Moderate resistance against rust was recorded in
SPV 1835, SPV 2049, SPV 2034, SPV 2033 and SPV 1891. Downy mildew was recorded at
Dharwad and SPV 2048, SPV 1830, SPV 1835, SPV 2040, and SPV 2034 recorded incidence of ~24-
26%.

Trial on initial entries under shallow soils ( IVHT shallow), based on CR ( ~19-25 %), nodes crossed
(2(1.5) and length of infection (~15- 16 cm) the entries SPV 2094 was superior over checks M 35-1
(~"CR 28%) and CSH15R (CR~29 %). Highest was in Mauli SPV 2084, Phule Anuradha, SPV 2090
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and LC in the range of ~55 to 75%. Mauli, SPV 2087 and SPV 2094 showed resistance against rust.
Against leaf blight entries SPV 2086, SPV 2087, SPV 2084 and SPV 2094 showed resistance. At
Dharwad entries SPV 2091, Phule Anuradha, SPV 2093, SPV 2092 and Mauli showed downy mildew
(~15-23%) incidence and high incidence was recorded in SPV 2085, CSH 15R, SPV 2088 and LC.

In deep soils initial entries ( IVHT deep) based on CR ( ~25-30 %), nodes crossed (<1.5) and length of
infection (~14- 17 cm) the entries SPV 2097 was superior over checks M 35-1 (~'CR 39%) and
CSH15R (CR~48%). High CR (~39- 48- %) incidence was recorded in LC, CSH 15R, SPH 1693 and
M35-1. Resistance against rust was available in SPV 2100, SPV 2097 and SPV 2096. Leaf blight was
minimum in SPH 1693 SPV 2105, SPV 2100 SPH 1690 and SPV 2096. Lowest (~17-22%) Downy
mildew incidence was recorded in SPV 2099, CSV 22, SPV 2103 and SPV 2104.

iii. Etiological studies on pokkah boeng disease of sorghum: Knife-cut symptom on stalk of
sorghum along with twisting in top was reported in sorghum crop during past few years. Therefore its
etiological studies were initiated at Hyderabad and several isolations revealed the association of
Fusarium spp as in case of sugarcane however true symptoms of Knife cut as recorded in field could
not be obtained though the Fusarium were pathogenic that caused pustules ultimately leading to
defoliation.

6. Front-line demonstrations (Rajendra R Chapke)

During rabi 2010-11, 306 frontline demonstrations (FLDs) on sorghum were organized in 27 districts
across the three different sorghum growing states viz., Maharashtra, Karnataka and Andhra Pradesh.
Latest sorghum varieties viz., CSV 18R, CSV 22R, PKV Kranti, Phule Vasuda, Phule Yashodha,
Phule Revati and Phule Chitra were demonstrated along with locally popular cultivar as a check in
farmers’ fields at different locations.

The demonstrated sorghum varieties gave higher grain yield up to 117 per cent and stover yield up to
61 per cent than the local check. On an average, the demonstrated varieties could earn net returns of
Rs.23,118/- on the cost of Rs.10,582/- per ha, which is 44 per cent more than the local check.
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Proceedings of the meeting held for deciding norms for varietal /
hybrid releases

S Audilakshmi & Vilas A Tonapi

A meeting was convened on 4t March, 2011 at DSR, Hyderabad on the directions of the Director,
DSR to frame criteria for promoting varieties and hybrids from initial to advanced trials. The following
members attended the meeting:

Chairperson : Dr. S Audilakshmi
Outside experts : Drs. BS Rana, Y Yogeshwar Rao & C Ramakrishna
Subject experts :  Drs. BD Biradar-Plant Breeding; Prabhakar-Plant Breeding; SS Rao-

Physiology; JS Mishra-Agronomy; VR Bhagwat-Entomology; Rajendra R
Chapke-FLD; IK Das-Pathology; AV Umakanth-Dual-purpose & sweet
sorghums

Member secretary:  Dr. Vilas A Tonapi

Dr. Vilas A Tonapi, Member Secretary of the committee welcomed the members and briefed that the
purpose of this meeting was to review the norms for promotion and release of varieties/hybrids in
sorghum and to modify if necessary considering the requirement of farmers and industry.

Dr. S Audilakshmi, Chairperson, mentioned that the identification/release of hybrids/varieties depends
upon the performance in AICSIP multi-location trials. Hence it would be desirable to have similar
norms for promoting entries in multi-location trials (initial and advanced ftrials) also for varietal
identification. She also explained that, in the present system of three tier screening (1% -shootfly
resistance, 2"°- economic benefit due to grain and fodder yields and 3. grain mold/ leaf disease
resistance), a situation is arising where the entries having superior grain yield are also not getting
promoted for further evaluation due to lack of shootfly resistance on par with shoot fly resistant
(agronomically poor) genetic stocks. Under this scenario, the present system needs to be reviewed
and modifications incorporated, wherever necessary. She requested all the members to give their
scientific and practical views on the existing system and also to evolve new criteria.

Dr. BS Rana, stressed on the need to evolve the system strictly based on ICAR guidelines on this
matter, since it is the ICAR officials who will identify the hybrids and varieties in the Varietal
Identification Committee meetings. He stressed on the point that superiority of grain yield should be
the basic criteria for promotion of a variety either for release or even for crossing one level of testing,
and good fodder yield and quality should be given additional weightage. The emphasis on shootfly
and other pest/disease resistance should be location specific (endemic areas), and should not be
used to suppress a variety or hybrid for identification for release or for promoting to the next level of
testing. He also emphasized that multiple resistance should be based on the basis of breeding
programme. He remarked that shootfly and grain mold resistance should come under management
strategies for kharif genotypes. For rabi, shootfly fly must be an essential evaluation criteria. He
reiterated that identification of varieties and hybrids should be location/region specific and for release
and for identification and release, the variety should meet all the needs of the farmers of that
location/region/zone.

Dr. Y Yogeswar Rao also reiterated that better grain yield should be the major criteria for identification
and promotion of hybrids and varieties. He also said that we have to keep the economics into
account along with income per hectare, and whether or not it is on par with the check while identifying
or promoting a variety / hybrid. He also emphasized that if a variety / hybrid performs on par with the
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check and has better fodder yield and quality and slightly better resistance than these varieties, it may
also be considered for promotion.

Dr. C Ramakrishna emphasized on the importance of commercially viable material while promoting
and identifying hybrids / varieties for release. He stressed that during testing and promotion we
should always keep the end user in view and change our strategies suiting to their needs.

Dr. BD Biradar said that elite check should be used as a standard check.

Dr. Prabhakar opined that there should be a minimum number of best checks. For promotion, more
than 5 % grain yield plus on par resistance level with that of best check may be considered as
qualifying scale for a hybrid / variety in kharif and for rabi 5% more grain yield and tolerance level on
par with Maldandi should be the criteria.

Dr. JS Mishra was of the view that the entries having better grain yield with better nutrient and water
use efficiency, showing better economic gain, and resistance/tolerance to abiotic stresses, with better
response to management practices and minimum G x E interaction can be considered for promotion /
release.

Dr. VR Bhagwat also emphasized that better grain yield should be basic criteria for promotion with
need based resistance to the areas recommended for release.

Dr. IK Das told that grain mold resistance should be added for promotion / release of a hybrid /
variety. The grain mold resistance should be numerically less in candidate variety/hybrid than the elite
check.

Dr. RR Chapke opined that farmer’s interests should be taken into consideration before any variety /
hybrid is promoted for release.

Dr. S Audilakshmi concluded the meeting and Dr. VR Bhagwat thanked all the members for sparing
their valuable time and inputs during the course of this meeting.

After a long discussion, committee members suggested that ICAR guide lines for varietal identification
and release may be followed for promotion of entries which is based on:

1. Grain yield advantage (5%) over best check with resistance and quality on par with best
check.

2. For endemic areas, improved resistance should reflect grain yield advantage over check/local

cultivar.

Entries with distinct nutritional quality trait and grain yield on par

4. Selection criteria for standard and dual purpose Kharif var/hybrid should be separately
defined.

5. Separate criteria may be set for single cut / multi cut SSG.

6. The ongoing selection criteria for sweet sorghum based on total sugar yield index may be
followed until group comes up with better criteria.

7. ICAR guidelines may be found out from the proceeding of “Management of Change in
Coordinated projects”.

w

Based on the above, following specific criteria are suggested for promotion of entries in AICSIP trials
to consider varietal identification and release:

Grain sorghum for kharif
e 5% or more increase in grain yield (GY) over best check, fodder yield on par or more than the
best check, and shootfly (SF) and grainmold (GM) incidence on par with best commercial
check or less.
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e In case of early duration hybrids, earliness in the range of > 1 day or < any no. of days in
relation to early check, with 5% or more increase in GY over the best early duration check,
fodder yield on par or more than the best early duration check, and SF and GM incidence on
par with elite check.

e GY numerically on par or more than the elite check and significantly superior for major pest
and disease (SF/ SB/GM) resistance or significantly superior for grain and stover quality.

e Hybrid based on diversified cytoplasm (complete restoration) with numerical superiority or on
par with the check on all the traits of interest.

Grain sorghum for rabi

e 5% or more increase in grain yield (GY) over best check, fodder yield on par or more than the
best check, and shootfly (SF) and Charcoal rot (CR) on par with M35-1.

e In case of early duration hybrids, earliness in the range of > 1 day or < any no. of days in
relation to early check, with 5% or more increase in GY over the best early duration check,
fodder yield on par or more than the best early duration check, and SF and CR on par with
M35-1.

¢ GY numerically on par or more than the elite check and significantly superior for major pest
and disease (SF/ CR) resistance over M35-1 or significantly superior for grain and stover
quality over M35-1.

e Hybrid based on diversified cytoplasm (complete restoration) with numerical superiority or on
par with the check on all the traits of interest.

Forage sorghum (single cut and multi-cut)

e 5% or more increase for green/dry fodder yields and at least on par with elite check for fodder
quality, and SF/SB and LD incidence numerically less or on par with elite check.

e Green/dry fodder yields numerically on par or more than the elite check and significantly early
for duration as compared to the check.

e Green/dry fodder yields numerically on par or more than the elite check and significantly
superior for major pest and disease resistance or superior for fodder quality at least by 10 %.

e Varieties with green/dry fodder yields numerically on par or more than the elite check and
superior for seed yield by at least 10%.

e Hybrids based on diversified cytoplasm with numerical superiority or on par with the check on
all the traits of interest.

Sweet sorghum

e 10 % or more fresh stalk yield and 5% more juice and ethanol yields and brix on par with the
elite check, and SB and SF incidence numerically less or on par with elite check.

* 5% or more brix than the check, fresh stalk yield, juice yield and ethanol yield on par with the
elite check, and SB and SF incidence numerically less or on par with elite check.

e Brix and stalk yield numerically on par or more than the elite check and significantly superior
for major pest (SB/ SF) resistance.

e Hybrid based on diversified cytoplasm with numerical superiority or on par with the check on
all the traits of interest.

Agronomy in case of release of hybrids/varieties
e Input (especially fertility and moisture) use efficiency (5-10% higher than the check of the
same level of input).
¢ Minimum G x E interactions across the locations with aspect to inputs.
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Mycotoxins contamination in sorghum

IK Das, A Annapurna and S Rakshit

Mycotoxins in sorghum grain are harmful to human beings and livestock and reduce market
acceptability of grains. Contamination of sorghum grain with mycotoxins is a global problem. In
sorghum Fusarium toxins are more widespread and important than the Aspergillus toxins. As kharif
grain is mostly used for food and feed purpose, Fusarium infection and resultant fumonisin
contamination in sorghum assume significance in relation to food and feed safety. Increased
contamination of fumonisin in sorghum is a cause of concern. Fusarium species synthesise a wide
range of mycotoxins of which fumonisins (especially fumonisin By or FB), are the most commonly
occurring and potentially dangerous mycotoxins in sorghum and maize. These toxins are associated
with a variety of human and animal health problems including acute toxicity, increased incidence of
cancer, inhibition of normal growth and development and increased risks of birth defects. Fumonisins
toxicity to human and poultry was reported from south India. An outbreak of food poisoning
characterized by abdominal pain and diarrhea, attributed to the ingestion of fumonisins-contaminated
maize and sorghum, had been reported from several villages in India. Data of last few years suggest
that around 10% of the kharif grain samples from the advanced sorghum genotypes are unsafe for
consumption because of contamination with high level of fumonisin (Table 1). Assured supply of toxin
free sorghum grain is important for promotion to various industrial uses.

Table 1: Fumonisins contamination status in sorghum grain (Zone | & Il)

Season FB1 (na/Kg) Samples Samples above
Range Mean tested (No.) | safety limit* (%)
Kharif 2007-08 5-1398 184 72 125
Kharif 2008-09 2-737 118 152 11.8
Kharif 2009-10 6-1787 126 150 10.0
Kharif 2010-11 19-773 341 144 73.6

*Safety limit for FB1 contamination is 200 pg/Kg grains as per CODEX Committee.

A total of 144 grain samples (3 locations x 2 replications x 24 genotypes) from Zone-l (Coimbatore)
and Zone-ll (Akola and Dharwad) were collected for mycotoxins analysis. The samples included
entries from AVHT of grain sorghum grown during kharif 2010. The samples were analysed for FB;
contaminations by indirect competitive ELISA.

Results
The data on fumonisin contamination in grain samples from different locations were presented in
Table 2. Highlights of results are given below;

1. FB; contamination varied over locations and genotypes. Contamination was maximum in
Akola (451 pg/Kg) followed by, Coimbatore (376 ug/Kg) and Dharwad (197 pg/Kg). Range of
FB4, was 39 (Local 28) to 485 (SPV2019) in Coimbatore, 238 (CSV17) to 522 (SPH840) in
Akola, and 19 (SPV462) to 494 ug/Kg (SPH1649) in Dharwad, samples.

2. In 79% of the samples in Coimbatore, 98% in Akola, and 44% in Dharwad FB4 contamination
was above safety limit (200 ug/Kg as per CODEX Committee).

3. The least contaminated genotype was in CSV17 (218 pg/Kg) and most contaminated (>400
ug/Kg) were in SPH1634, SPH1637, SPH1641, SPH1647 and SPH1649.

4. Variability in FB4 concentration among replicates within a location was less in Akola
(CV=15%) and Coimbatore (CV=35%) and high in Dharwad (CV>100%). This reflects random
nature of infection by an air-borne pathogen especially when conditions (e.g., humidity) are
not very conducive for disease.
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1. During this season fumonisin contamination was severe compared to previous three seasons.
This might be due to heavy rainfall and humidity experienced this year throughout peninsular
India during the cropping season.

2. Locations Coimbatore and Akola were more prone to fumonisins contamination than
Dharwad.

3. Post-harvest toxin contamination is mostly attributed to the grain storage conditions and post
harvest handling, especially with the kharif produce. Genotype resistant to Fusarium infection
and grain colonization at pre-harvest stage naturally reduces inoculum load and fumonisin
contamination.

4. |Incorporation of resistance against Fusarium in new varieties and hybrids will help

improvement of quality of sorghum grain.

Table 2: Fumonisin contamination in sorghum at Zone-l (Coimbatore) and
Zone-ll (Dharwad, & Akola), grain sorghum AVHT, Kharif 2010

S. Entry Fumonisin Bi (ug/Kg)
No Zone-| Zone-ll Genotype mean
Coimbatore Akola |  Dharwad
Hybrid
1 | SPH 1629 425 438 284 382
2 | SPH 1634 456 422 387 422
3 | SPH 1637 484 435 407 442
4 | SPH 1641 447 442 381 423
5 | SPH 1644 336 442 403 393
6 | SPH 1647 371 514 395 426
7 | SPH 1648 316 479 382 392
8 | SPH 1649 282 504 494 427
9 | SPH 1651 376 436 156 322
10 | SPH 1655 310 439 147 299
11 | CSH 16 389 436 84 303
12 | CSH23 421 440 89 317
13 | CSH 16 (D) 446 432 69 315
Variety
14 | SPV 1999 471 462 111 348
15 | SPV 2000 467 466 73 335
16 | SPV 2019 485 481 95 354
17 | SPV 2024 463 478 99 347
18 | SPV 462 391 453 125 323
19 | CSV 17 301 238 114 218
20 | CSV 20 (SPV 1616) 301 431 108 280
21 | Csv23 409 458 124 330
22 | CsV15 270 495 133 299
23 | SPV 462 (D) 359 491 19 290
24 | Local check* 39 522 41 201
Loc. Mean 376 451 197 341
Minimum 39 238 19 201
Maximum 485 522 494 442
F(prob) 0.367 0.343 0417 -
CD at 5% 270 145 412 -
CV % 34.7 154 100 -

*Local Check: Akola- SPH840, Dharwad- DSV6, Coimbatore- Local 28.
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Annual report summary from AICSIP centres
Sujay Rakshit and Scientists from AICSIP Centres

1. Akola

During Kharif 2010 the AICSIP trials of Breeding, Forage and Sweet Sorghum, Entomology, Pathology and
Agronomy were conducted at this centre. In breeding the trials conducted were AVHT, IHT and IVT, in forage and
sweet sorghum IAVT (SC), IAVHT (MC) and IAVHT (SS) were conducted. In Entomology total five trials were
conducted, i.e., AVHT (GS), IVT (GS), IAVHT (DP) and IAVHT (SS) were conducted. Under Pathology discipline
seven trials were conducted, i.e., AVHT (GS), IVHT (DP), IHT, IVT, IAVHT (MC) and IAVT (SC) disease situation
were conducted. Similarly, four trials were conducted under Agronomy discipline. In addition to this, station trials
were also conducted under different disciplines. In kharif grain breeding four station trails were conducted, i.e.,
MHT, MVT — |, MVT — Il and SMVHT. Under rabi grain breeding four station trials were conducted, i.e., MHT — |,
MHT — II, MVT — | and MVT - Il. In forage breeding section two station trails, i.e., SVT (SC) and SVT POP (SC)
were conducted. Seasonal incidence of major pests of sorghum was tested as station trials under Entomology
discipline. In Pathology four station trails were conducted, i.e., MVT — I, MVT — Il, MHT and Screening of
breeding material. Similarly, in Agronomy two station trails were conducted. Promising entries in all the above
mentioned trials are given in detail in the annual report.

2. Bijapur

In the year 2010 RARS, Bijapur received annual rainfall of 824.9 mm against the normal rainfall of 594.4 mm. In
general plant stand and crop condition was good in all the experiments. Severe incidence of aphids and
moderate incidence of shoot bug was noticed. The shoot fly was slightly below normal and dead heart
percentage ranged from 20-30%. Among the diseases, red stripe virus was severe and rust was moderate
during reproductive phase. The minimum air temperature dropped up to 12.9 in the month of December, which
affected seed setting in hybrids, B lines and crossing block. In the breeding evaluation programme, a total of 5
national trials and 09 regional trials were conducted. In AVHT (DBS) nine entries across three replications
(coded) were found promising for grain and fodder yield. In AVHT (SS) the coded entry no.s 1006, 1038 & 1062
in RI, 1008, 1042 & 1067 in RIland 1016, 1044 & 1061 in RIIl were found promising for overall performance. In
IVHT (DBS) nine entries and In IVHT (SS) eight entries were found promising for overall performance. In the
regional testing, in MLVHT the entries viz., BJV80 and BJV204 were found promising. In MLT on Speciality
genotypes the variety Atharga Kempu Jola that was earlier identified for good flaking was found on par with M35-
1 for grain and fodder yield. Other speciality types like hurda (var. Sakkari Mukkari Jola and var. Raosab) and
pop (var. Kagi Moti Jola) genotypes were lesser yielding than M 35-1. However, hurda genotypes were sweet,
soft, tender, juicy and good flavor with respect to hurda grains which can be exploited for value addition to
Sorghum. Pop-sorghum genotype was excellent due to its aroma and recovery. In the climate change
experiment (Evaluation of genotypes for fluctuating weather conditions ) seven entries were evaluated at 4 dates
of sowing with 10 days interval. The data analysis is under process In the crop improvement programme, in PVT
a total of 18 lines derived from double cross (CSV 216R x 104B) (GM x 401B) were evaluated along with four
checks. Among these four entries were promising. In RLT a total of 23 lines derived from 6 crosses were
evaluated. Among these four entries were selected. ii) A total of 16 lines (BC3F5, BC2F5, BC1F7) introgressed
with shoot fly resistance QTLs (derived from cross R 354 x IS 18551) were evaluated along with parental checks.
Six promising entries were selected. In the BLT a total of 19 lines derived from double cross (CSV 216R x 104B)
(GM x 401B) were evaluated. Among these six entries were found promising for grain yield and quality. In the
trait specific improvement programme a) for Shoot fly resistance a total of 12 derived lines (F4 & F5) from 8
crosses (straight and three way crosses) were evaluated. Four entries were found promising. ii) A total of 23
lines (F5) (selected in previous season) derived from two wide crosses (received from DSR) were evaluated
along with three checks. Three entries were found promising for grain traits. B) For developing high yielding
variety with maldandi maturuity a total of 12 derived lines (F4 & F5) from 8 crosses (straight and three way
crosses) were evaluated. Four entries were found promising. c) In the breeding programme on terminal drought
tolerance (stay-green) i) a total of 17 entries (F5, BC1F4) derived from four crosses were evaluated. Four entries
were found promising. ii) A total of 18 lines (BC1F5) introgressed with at least two stay-green QTLs (derived from
cross CSV 216R x RSG 03123) were evaluated along with four checks. Four genotypes were found promising for
grain & fodder yield. d) In the breeding programme on speciality grain traits i) Eight hurda genotypes were
evaluated along with two checks for hurda grain yield and quality parameters. Among these Sakkari Mukkari Jola
and Raosab were found better. ii) Thirteen genotypes involving 3 genotypes (F4) derived from three crosses and
ten farmers’ field selections of Kagi Moti Jola were evaluated. The data analysis on grain yield and popping
quality traits is under process. iii) Sixteen genotypes (F6) derived from single cross were planted for selection of
good flaking genotypes with high yielding. However, the trial was vitiated due to moisture stress. In the mutation
breeding programme an axillary branched mutant SbABM was evaluated along with its parent A-1 and popular
variety M 35-1 for axillary branching at different spacing levels (45 cm, 60 cm & 75 cm between rows). The data
analysis is under process. e)in the Wide hybridization programme a total of 23 lines (F5) (selected in previous
season) derived from two wide crosses (received from DSR) were evaluated along with three checks. Three
entries were found promising for grain traits. In the maintenance breeding programme fourteen A/B pairs (on
milo & maldandi), 42 R lines and 10 varieties were maintained through selfing and progeny row evaluation. A
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total of 578 germplasm lines were grown and were maintained through selfing. Targeted quantity of Nucleus
seed: M 35-1 (40 kg), DSV 4 (2 kg), DSV 5 (2 kg), 5-4-1 (2 kg) and Atharga Kempu Jola (15 kg) was produced. In
entomology a total of four AICRP trials AVT (DBS &SS) ,IVT (DBS &SS) were implemented and shhot fly, aphids
and shoot bug were sent. In the regional testing programme MLTs and PVT & BLT and climate change
experiment was sown and and the data submitted. In general this year aphid was severe pest on sorghum with
grade of 9, shoot fly incidence varied between 20 to 30 % & shoot bug damage moderate to severe. Pathology: A
total of four AICRP trials AVT (DBS &SS) ,IVT (DBS &SS) were implemented and data on charcoal rot and leaf
diseases were sent. In the regional testing programme MLTs and PVT & BLT and climate change experiment
was sown and the data was submitted. In physiology experiments in sweet sorghum, one trial on biofuel and
another on evaluation of sweet sorghum genotypes was conducted during Kharif 2010. In rabi a total of three
trials viz., ADGT (medium soil and shallow soil) and diverse germplasm trial were conducted during 2010. The
data on various physiological parameters were collected and sent.

3. Coimbatore

A total of 4860 accessions is maintained and conserved in Ramiah gene bank of TNAU, Coimbatore. Seeds of
the released CO 30 were deposited in the NBPGR and received accession number. Proposal for Registration of
the TNAU Sorghum variety CO 30 has been submitted for approval. The promising sorghum culture TNS 598
was released as CO 30 (SPV 1816) in Tamilnadu for general cultivation. Promising Sorghum hybrid, TNSH 482,
has been identified for release in Tamilnadu as CO 5 (SPH 1631). Forage Sorghum variety TNFS 201 proposed
for AICSIP Multicut trial. The sorghum culture TNS 612 has been found promising in multi-location trials during
2010 in various locations across Tamilnadu and proposed for Adaptive Research Trials. Resistant lines have
been identified under Network breeding programme for shoot fly, stem borer, grain mould and agronomic traits
under B and R line improvement. Fresh crosses were attempted in forage sorghum for improved quality. Selected
crosses were forwarded to select superior segregants in sweet sorghum.

In the discipline of agronomy under rainfed condition, response of sorghum genotypes were observed only up to
100% RDF (80: 40: 40 kg NPK/ha) and beyond this there was reduction in grain yield at 150% RDF (120: 60: 60
kg NPK/ha). CSH 23 and CSH 16 recorded significantly higher sorghum grain equivalent yield (2602 and 2546
kg/ha respectively) compared to other varieties under intercropping. The net returns (Rs.10387/ha) and BC ratio
(1.82) was higher due to intercropping of CSH 16 with pigeonpea than other varieties. Among the different
sorghum genotypes tested for nutrient use efficiency, CSH23 and SPV 462 recorded significantly higher grain
yield at 150% than under 100% RDF. Highest grain yield of 1995 kg/ha was recorded under conventional tillage
which was significantly higher as compared to reduced tillage (1720 kg/ha) and minimal tillage (1528 kg/ha).
Higher grain yield was recorded for application of zinc sulphate with significantly higher grain yield of 1936 kg/ha
through application of RDF along with soil application of ZnSos 15 kg/ha and foliar application of 0.2% ZnSo4
followed by RDF + foliar application of 0.2% ZnSo4 with 1730 kg/ha. Among the different weed control treatments,
lowest number of weeds was observed under application of Atrazine followed by hand weeding. Among the
cultivars Co (S) 28 and SPV 1616 recorded the lower weed count and weed dry matter production as compared
to the other varieties. Highest grain yield was recorded in recommended practices of hand weeding twice and
atrazine application along with hand weeding.

During the period exhibitions were organized on sorghum varieties and improved technologies during State level
farmer’s day. Breeder seeds (180 kgs) and truthful seeds of CO(S) 28 ( 85 kg) produced and distributed to the
farmers. Truthful seeds of TNAU Sorghum variety CO(S) 30 (720 kg) were produced and distributed to the
farmers. Ten FLDs were conducted to demonstrate the production potentials of improved varieties and
production technologies in Coimbatore and Namakkal districts. Sorghum field day was conducted on 12.01.2011
to popularize Sorghum cultivation under improved practice. Training imparted to the farmers and state
government extension workers. Field visits were done and problems identified and addressed.

4. Deesa

Crop condition was satisfactory in all the trial. Some trials were under stress condition due to uneven distribution
of rains. Post flowering stress was observed in all most all the trials. In respect to pest and diseases, the
infestation of stem borer and shoot fly was low to moderate and vary with the genotypes. Secondary infection of
stem borer was observed in some breeding materials. There was a severe attack of Midge in all most all the trials
and breeding materials at the crop maturity stage. Some germplasm lines were severally affected by shoot fly,
stem borer and leaf diseases. Seven AICSIP trials and 10 state/station trials were conducted. A total of 328
accessions of forage and dual type sorghum were evaluated and characterized during kharif 2010. All the
accessions showed various range for different characters, viz., days to 50 % flowering (39 to 120days), plant
height (120 to 347.5 cm), leaf length ( 35.5 to 107.5 cm), number of leaves per plant (5 to 20), leaf length (1.0 to
9.25 cm) and fodder yield( 0.030 to 0.600 kg). Based on the results of the means, top five accessions identified
superior for the different morphological characters are EJN-11, E143, DS 1005, DS 1001 and E 193 for early
flowering, ERN-11, ERN-8, ERN-4, ERN-1 and ERN-12 for plant height, ER 13, ERS-5, EB-2, ER-28 AND ER-32
for leaf length, ER-7, SPV-462, ERS-25, ER-4 and ER-5 for leaf width and ER-24, ER-1 , ER-36, ER-20 and E-
246 for fodder yield per plant. Therefore these accessions should be utilized in further breeding program for
developing superior varieties for fodder sorghum. Evaluation and characterization of the 361 germplasm of fodder
and dual type during 2009-10 and 2010-11 and germplasm lines were selected for different characters viz., early
flowering, good plant height, leaf length and width and fodder yield. Truthful seed of GFS-4, GFS-5 and GJ-39
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produced and distributed among the farmers. Exhibitions organized on sorghum varieties and improved
technologies related to sorghum cultivation during Kisan melas and Krushimahautsava. Lectures related to
sorghum varieties and improved production technologies of sorghum imparted to the farmers, students and state
government extension workers.

5. Dharwad

Total rainfall received during the year 2010 was 28.3 % higher than average of past 60 years. Summer rains
(April to May) helped for early land preparation and layout of the experiments. As there was deficit of 47.9 mm
during June month, timely sowing of experiments could not be done. However, July and August months received
excess rainfall of 0.8 and 100.9 mm respectively which helped in better wetting of soil profile. Hence all the
experiments were sown on 9" and 10" of July 2010. The germination and crop growth was satisfactory. The
incidence of Heliothis was noticed at grain filling stage and lesser incidence of downy mildew and severe
incidence of leaf blight and rust were also noticed. There were rains during harvesting of the crop resulted into
crop lodging and grains and fodder turned black due growth of mold. Deviation in relative humidity was normal.
While the increase in minimum and maximum temperature was noticed as compared to 2009. In the discipline of
breeding three AICSIP trials, one multi-location trial, three station trial were conducted during kharif 2010-11 in
addition to breeding material, breeder seed production and maintenance breeding. In Advanced Varietal cum
Hybrid Trial, among the hybrids, only one hybrid SPH 1655 produced the highest grain yield of 7252 kg/ha grain
yield, which was superior to national check CSH 16 (5147 kg/ha ). SPH 1655 was early to flower than check and
other test hybrids and its fodder yield was on par the check. In Initial Hybrid Trial, only one test hybrid viz., SPH
1682 produced significantly higher grain yield of 7043 kg/ ha and also produced significantly higher fodder yield
of 213 g/ha as against 6845 kg/ha and 147 g/ha grain and fodder yield of check CSH 16 respectively. This hybrid
also had higher test seed weight of 3.00 gm per 100 seeds. In Initial Varietal Trial, Among the twelve varieties
tested, recently released national check CSV 23 out yielded all the test entries with a grain yield of 5191 kg/ha.
On the other hand local check DSV 6 produced highest fodder yield of 334 g/ha than all the varieties under test.
Among the tested Private Sector Hybrid, PAC 501, MLSH 296, MLSH 151, PSH 71 were found promising
compared to check CSH 14 and on par with CSH 16. In Multi-location Varietal Trial, SVD 0105 5644 Kg/ha), SVD
0709 (5221 Kg/ha), SVD 1010, (5120 Kg/ha) SVD 1011 (5114 Kg/ha) and SVD 1013 (5024 Kg/ha) were found
promising compared to checks DSV 1 and DSV 6. Among the 52 varieties tested in three station varietal trials,
SVD 0728 (3808 kg/ha) significantly out yielded the check DSV 6 (2341 Kg/ha). However, SVD 0722, SVD 0723
SVD 0734, SVD 0747 and SVD 0303 were also promising compared to check. Total of 56 individual plant
selections were made from 12 F, families for grain mold and good quality seeds. Out of 61 F3 families raised 32
families were advanced with individual plant selections for shoot fly resistance and yield. Nineteen families out of
48 families raised were advanced with individual plant selections for grain mold resistance and good quality grain
and yield. Eleven families were raised and 23 selections were made and advanced to next generation. Out of 38
F4 downy mildew resistant families raised only 19 families are advanced looking to agronomic superiority.

In agronomy the experiment on response of advanced /pre released sorghum genotypes to different fertilizer
levels indicated that application of 150% RDF recorded significantly higher seed yield (30.39 g/ha), fodder yield
(10.07 t/ha), gross returns (Rs.23,866/ha), net returns (Rs.10161/ha) and B:C ratio (1.74) as compared to others.
In, the trial on evaluation of promising sorghum genotypes for intercropping systems, intercropping of CSH-16
with pigeon pea [2:1] recorded higher grain yield (31.74 g/ha) as compared to other genotypes. The same
treatment recorded significantly higher sorghum equivalent yield (56.09 g/ha) compared to other intercropping
systems except CSV-15 + pigeon pea with which it was on par. In another trial on tillage and integrated nutrient
management in kharif sorghum, conventional tillage recorded significantly higher seed yield (29.54q/ha), fodder
yield (8.49 t/ha), and net returns (Rs.9607/ha) as compared to reduced and minimum tillage. Among the nutrient
management practices, application of 100% RDF produced significantly higher seed yield (32.24 g/ha), fodder
yield (9.08 t/ha), net returns (Rs. 12,724/ha) and B:C (2.13) as compared to other practices. In weed suppressing
ability of sorghum cultivars under different weed management practices, weed free check recorded significantly
higher grain yield (30.58 g/ha), fodder yield (11.22 t/ha) and net returns (Rs. 11,179/ha) compared to others.
None of the sorghum genotypes differ significantly for yield and economics. In the trial on evaluation of sorghum
genotypes to conservation tillage, conventional tillage recorded significantly higher seed yield (28.92g/ha), fodder
yield (9.50 t/ha), net returns (Rs.9253/ha) and B:C (1.72) as compared to reduced and minimum tillage.

Towards survey and surveillance pests the incidence of shoot fly ranged from 15.50 to 59.49 % with mean of
25.89% dead heart. The per cent damage due to stem borer ranged from 6.00 to 19.50% with an average of
12.50%. The population of armyworm was 0.85 per plant, Head bug and ear midges were negligible during the
cropping season. The incidence of earhead caterpillar's viz., Helicoverpa armigera and Stenochroia elongella
were moderate to high ranging from2.25 to 6.50 larvae per plant with an average of 3.50 larvae per plant. The
grain and dual purpose sorghum varieties received under different trails viz., AVHT (Grain sorghum), IHT (GS),
IAVHT (DP), IAVHT (SS), IVT(GS), SFN-I and MLVHT were screened against major insect pests of sorghum.
These entries were screened under late sown condition) in order to ensure high pests pressure. The infester
rows were sown 21 days prior to sowing of test entries. The fishmeal was kept in the test entries immediately
after germination. AICSIP entomology trials were evaluated for major pests. In AVHT trial, 28 hybrids and
varieties screened SPH1634 (2), SPH1644 (2), SPV1999 AND CSV20 (SPV1616) have recorded minimum per
cent shoot fly damage of 27.7, 30.9, 33.1 and 33.3, respectively. In IVT-GS trial out of 16 entries, none of them
were shown resistant to shoot fly with the incidence ranging from 39.5 to 63.3 per cent in test entries. In IHT-GS
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trial, out of 24 hybrids, SPH1677 and CSH23 recorded 38.6 and 37.5 per cent dead heart due to shoot fly. In
IAVHT-DP, out of 32 entries, SPH1668 and CSV21F have recorded minimum of 30.9 and 31.4 per cent shoot fly
incidence and found promising. Out of 24 entries IAVHT trial screened including local resistant and susceptible
checks, entries viz., SPSSV39, SPH1670, SPV2068, SPV2069, SPV2071, SPV2072, CSH22SS and CSV-19SS
showed resistance to shoot fly as the degree of damage was less than 30per cent and found promising. In Shoot
fly nursery consisted of 24 entries, NRCSFR 08-3- C 43 x IS 18551, NRCSFR 09-2- 296 B x IS 18551, NRCSFR
09-3- (296 B x IS 2122) x (296 B x IS 18551) and NRCSFR 09-4- (296 B x IS 2122) x (296 B x IS 18551) have
recorded 31.2,27.1,32.3 and 30.8 per cent shoot fly incidence and found promising. In MLVHT station trial, out of
10 varieties screened, SVD0202 and SVDO0709 showed resistance to shoot fly as the degree of damage was
27.4 AND 31.30, respectively. All the entries were found promising against stem borer.

Monitoring results revealed that, downy mildew, grain mold rust, zonate leaf spot and ergot, are the important
diseases during kharif 2009 sorghum growing districts of Northern Karnataka. The incidence of grain mold
disease was ranged from 5-6 score (1-9 Scale) in farmers field and up to 9.0 score recorded in susceptible Bulk
Y in research station trials. The incidence of ergot was ranged from 0-10% in early sown crop (June) crop, late
sown (last week of July) crop incidence ranged from 10-30% in farmers field. The downy mildew incidence was
ranged from 5-10 per cent in farmers field and 54.0 per cent in research trials plots. Among the foliar diseases,
the rust range from 4-6 and zonate leaf spot range from 4-7 score are the major diseases recorded in susceptible
checks(DMS-652 and H-112 cultivars). In farmers fields the mean incidence rust and zonate leaf spot incidence
ranged from 4.3 and 4.2 respectively. Seven AICSIP pathology trials were evaluated for major diseases of
sorghum in kharif 2010. Out of 19 entries in AVHT-GS, six entries (SPH 1678, SPH 1682, SPH SPH 1687, SPH
SPH 1682, SPH 1688 and SPH 1673) were found resistant to more than one disease. Out of 23 entries in IHT-
GS, three entries (SPV 1641, SPV 1644, SPV 1616) were found resistant to more than one diseases. Out of 11
entries IVT-GS, 10 entries(SPV 2077, 2078, 2079, 2080, 2081, 2082, 208, 1616, CSV-17, CSV-23) were found
resistant to rust, one entry(CSV 23) to zonate leaf spot, In all , CSV-23 was found resistant to rust and zonate
leaf spot diseases. 4. Out of 10 entries in IVHT-MC, seven entries (SPH 1622, 1623, SPV 2052, 2053, 2054,
CSH-20MF, CSH 24MF) were found resistant to more than one diseases. Out of 9 entries in IAVT-SC, two
entries (SPV 2006 and SPV 2058) were found resistant to more than one disease. Out of 20 entries in IAVHT-
DP, 16 entries six entries (SPV 2017, SPV 2061, SPV 2062, SPV 2063, SPH 1668 CSV 23) were found resistant
to more than one disease. Out of 20 entries in IAVHT-SS, three entries (SPSSH 30, SPV 2072, SPV 2073) were
found resistant to more than one diseases. One station MLVHT trial SVD 0801, SVD 0710 and CSV-23 found
resistant to rust and zonate leaf spot, SVD 0759 found resistant to downy mildew and rust disease and DSV-6
found resistant to rust and grain mold In Sorghum Grain Mold resistant Nursery(SGMRN), five entries (ICSB 353,
355,GM-3, ICSB-355-1-10, ICSB-385-7-1-9) were found resistant to three diseases(grain mold rust, and ZLS), 18
entries(ICSB-376, 383, 395, GM-1, 2, 7, 8 9, 10, 393-7-1, 403-4-1, 33-1-8-3-2, SGMR 11-5-8, 12-3-1, 13-9-3,
ICSB 391-6-8, 17-1-2-1) were found resistant to grain mold and rust and 32 entries to grain mold disease. In
Sorghum Downy mildew Nursery (SDMN) trial, 16 sixteen entries (IS 2204, IS 2473, IS 2474, IS 3443, IS 3546,
IS 3547, IS 5628, IS 7179, IS 8185, IS 8203, IS 8607 IS 10710, IS 14332, IS 14375 IS 18757 and IS 27042)
expressed stable resistance to downy mildew over years. Seven entries (IS 3443, IS 3546, IS 3547, IS 8185, IS
8203, IS 8607 and IS 14332) showed resistance to four(downy mildew, rust, zonate leaf spot and grain mold)
diseases. Out of 88 germplasm lines selected in K2009, 59 lines were found resistant to more than one disease
in K2010. The results of field studies on effect dates of 8 sowing at weekly intervals on incidence of ergot disease
with (8 sowings) with CSH-14 and CSH-16, indicated that 20" June and 27 June with no significant loss in grain
yield and maximum disease incidence and grain yield loss was recorded in 24 July, 31 July and and 7" August
plantings with ergot incidence of 64.94, 99.02 and 100 per cent respectively and also noticed proportionate loss
in grain yields.

6. Hisar
During the year three breeding, four entomology and two agronomy AICSIP trials were conducted at the center.

7. Indore

In breeding discipline four coordinated trials viz IHT, IAVHT (DP), AVHT, and IVT were conducted in Kharif 2010
.The entries were tested for grain yield Fodder yield and other characters. Under the Group efforts trials (material
distributed through NRCS, Hyderabad), 18 F2, 22 F3s, 18 Fss , 27 Fss evaluated and selection made. Under
Sorghum genetic Resources management four experiments were conducted and 99 F, were planted and 165
selects were made. Other research experiments included replicated Station varietal trials (2), Station Hybrid trials
(2), Germplasm evaluation trial, Evaluation of segregating populations (F1-F6), maintenance and evaluation of
MS lines (old and new ICRISAT MS lines), maintenance and evaluation of restorers, progeny row trials of
released varieties, parental lines of Hybrid CSH 18 and of the newly developed varieties in pipeline, nucleus and
Breeders seed production of four varieties and parental lines of CSH 18.

In agronomy sorghum varieties SPV 1870, SPV 1871 and SPV 1862 were recorded statistically similar yields and
returns but they gave significantly higher yields and returns than CSV 23 ( Check). All varieties responded up to
100% (80: 40: 40 kg N: P20s. KO ha'1). Sweet sorghum hybrid SPSSH 30 and CSH22SS were recorded higher
yields and returns as compared to other varieties. All sweet sorghum genotypes responded up to 100: 40: 40 kg
N: P20s. K20 ha™. Sorghum hybrid CSV 15 and CSH 16 is most suitable for pigeon pea intercropping system. In
case of soybean intercropping system sorghum variety SPV 1616 is found ideal. CSV 15 and CSH 16+ pigeon
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pea (2:1rows at 45 cm apart) were found most promising sorghum based intercropping system. Among the
sorghum genotypes, CSH 16 gave the maximum yields and returns followed by CSV 15 and CSH 23 they
recorded significantly higher yields and returns than other genotypes. All genotypes responded up to 150 % RDF
(120° 60: 60 kg N: P,0s5K,0 ha'1). The highest fertilizer use efficiency was found by sorghum hybrid CSH 16
followed by sorghum variety CSV 15. Among the tillage practices, reduced tillage and conventional tillage were
statistically at par with each other and gave significantly higher yields and returns as compared to minimum
tillage. 75% RDF (60: 30: 30 kg N: P20s, K20 ha™') along with application of 5t FYM ha™ and 100% RDF (80: 40:
40 kg N: P20s. K20 ha'1) were recorded statistically similar yields and returns and gave significantly higher yields
and returns over other levels of nutrient management. Weed free check and application of Atrazine @ 0.5 kg a.i.
with one hand weeding at 25 DAS were found effective weed management practices for sorghum. Among the
cultivars, CSH 16 and SPV 1616 were at par with each other and recorded the significantly higher yields, returns
and B: C ratio than other genotypes. Cultivar CSH 16 and SPV 1616 showed the better weed suppressing ability.
Sorghum hybrid CSH 16 and variety JJ 1022 having more weed suppressing ability as compare to other sorghum
genotypes.

The level of shoot fly incidence was 30 to 40% in late sown crop. While, stem borer infestation observed at
moderate level i.e., 15-20 percent .The aphid infestation level was negligible at all the situations in general crop.
Head worms and bugs appear to be regular (moderate) but infestation level showed an increasing trend. A set of
three coordinated trials (GS) i.e. AVHT, IHTandIVT was conducted by early sowing (26.06.10). Another set(set
B,GS)) of AVHT, IHTandIVT was conducted under high pressure of shoot fly by late sowing(12.07.10)but
germination of the set B was very poor therefore it was again sown with material of the same trials with the
breeder(except IVT) but without checks (as no seed of check was available)in very late conditions on (27.07.10).
The farmer’s field trial on IPM (two places )was sown during 14..06.2010 but both the trials were replaced and
resown by Soybean by the farmers without any intimation this is already reported in our sowing report hence data
has not been communicated to you.

8. Kovilpatti
Two breeding trials, IAVHT SC and late khaif trials were conducted.

9. Mauranipur
Two AICSIP and two state trials were conducted. Nucleus and breeder seed Production of CSV 13,
CSV 15, Bundela and Sel 2008-1 was taken up.

10.Meerut
Two breeding trials, viz., IAVHT MC, IAVT SC were conducted at the center.

11.Palem

Five coordinated breeding trials namely, AVHT-GS, IHT-GS, IVT-GS, IAVHT-DP and IAVHT-SS were conducted
during Kharif 2010. In all the coordinated trials, the CV of various characters was below the prescribed limit
(<25%). Promising entries for grain yield and fodder yield were identified in each ftrial. In AVHT-GS, the entry
SPH-1644 recorded highest grain yield (7807 kg/ha) followed by SPH-1641 (7447 kg/ha) and CSV-20 (7293
kg/ha). For fodder yield, the entries SPH-1637 (15622 kg/ha) and SPH-1651 (15239 kg/ha) recorded higher
yields. In IAVHT-DP trial, both for grain yield and fodder yield, the entry SPV-2006 shown superior performance
by recording 6832 kg/ha and 15616 kg/ha respectively. In IAVHT-SS ftrial, the entry SPV-2068 shown highest
performance for stalk yield (47.3 t/ha) and juice yield (22146 I/ha). In AICSIP Special sub project on
‘Development of yellow pericarp sorghum for quality grain and fodder’, out of 29 germplasm collections, four local
land races (PYPS-4, PYPS-16, PYPS-17 and PYPS-21) were identified as promising based on nutrient analysis
at NIN, Pune. Further, two popular male sterile lines, 296-A and AKMS-14A were pollinated with these four land
races during Rabi 2010 and observed complete seed set in all cross combinations. In station level breeding
programme, PSV-56, a high yielding pre-release dual purpose sorghum culture was given for minikit testing in
two districts. The performance of this culture over locations is 2000-2500 kg/ha for grain yield and 4500-4800
kg/ha for fodder yield. Further, in PYT and AVT trials, after evaluation, two grain sorghum cultures (PSVGS-105
and PSVGS-106) and two dual purpose sorghum cultures (PSVDP-206 and PSVDP-210), were found to be
promising which will be submitted for evaluation in the ensuing season in coordinated trials. Promising drought
tolerant sorghum inbred lines and sweet sorghum inbred lines were also identified after evaluation for future use
in hybrid development programme.

In AVHT-GS for resistance to major, minor and sporadic insect pests, the entries viz., CSV-23, SPH-1651, CSH-
16, SPV-2019, SPH-1637, SPV-2019, SPH-1651, SPH-1655, CSH-23, SPH-1655 and SPH-1637 shown less
incidence of shoot fly and stem borer. In IAVHT-DP for resistance to major and minor insect pests, the entries
SPV-1871, CSH-16, SPV-2005, SPV-2060, CSH-16, SPV-2005, SPV-2066 and SPV-2060 shown low incidence
of shoot fly and stem borer. In IPM module trial for the control shoot fly and stem borer, seed treatment with
Thiomethaxam @ 3g/kg seed and endosulfan spray @ 2ml/l at 45 DAE recorded minimal pests and higher yields
(2799 kg/ha). In AVHT-GS, the grain mold incidence was severe ranged from 4.4-7.8 field grade (FG) and 4.2-7.3
threshed grade (TG). All the test entries were found to be susceptible for grain mold. However, the entries SPV
1999, SPV2024 were found to be moderately resistant (MR) to grain mold disease. In IAVHT-DP, the grain mold
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incidence was ranged from 2.1-7.4 FG and 1.7- 7.2 TG. All the test entries were found to be moderately resistant
(MR) for grain mold, except the entry SPV2067 was observed to be resistant (R) to grain mold disease.

In an agronomic experiment on response of dual purpose sorghum genotypes to different fertility levels, the entry
CSV-23 (3148 kg/ha and 8601 kg/ha), SPV-1862 (3128 kg/ha and 8416 kg/ha) and SPV-1871 (2901 kg/ha and
7798 kg/ha) at F3 both for grain yield and dry fodder yield. The entries CSH-16 (3220 kg/ha and 9343 kg/ha)
CSH-23 (3051 kg/ha and 9301 kg/ha) and SPV-462 (2652 kg/ha and 8018 kg/ha) at F2 shown superior
performance for grain yield and fodder yields in an experiment on response of genotypes to nutrient use
efficiency. In Conservation tillage x Genotype experiment, the entries CSH-23 (2525 kg/ha and 7197 kg/ha),
CSH-16 (2146 kg/ha and 6187 kg/ha) in T1 and CSH-23 (2041 kg/ha and 6839 kg/ha) in T2 recorded higher
performance for grain yield and stover yields.

12.Pantnagar

Three hundred seventy six fodder/dual purpose/sweet sorghum/grain type germplasm lines were maintained.
Forty six desirable lines out of these were planted in crossing block with the objectives of improvement disease
resistance and fodder and seed yield. This also includes twelve anthracnose resistance lines received from DSR.
Fifty two CMS lines (A/B pairs) were maintained. Twelve CMS lines based on fodder attributes like height,
leafiness and juiciness of stem and early to medium maturity were selected for their use in crossing
programme/GCA testing during off season (Rabi 2010-2011) at Warangal. The CMS lines 28A,, 32 A, and ICSA
276 were found to be good combiner. Twenty one new crosses were attempted through emasculation and
pollination for genetic enhancement in terms of yield, quality, disease resistance, sweetness and earliness.
Selection was practiced for desirable fodder traits in various generations from F to Fg onwards (F1-28 crosses,
F2-27 crosses, F3-327 progenies of 58 crosses, F4-55 progenies of 7 crosses, F5-168 progeny/bulk plots of 27
crosses, Fs- 5 bulk plots of 4 crosses, F7-16 bulk plots of 9 crosses and Fg onwards-37 bulk plots of 29 crosses).
Under National Crossing Block (NCB), F2 bulks of 10 crosses, 27 F3 single plant progenies of 4 different crosses
and 14 F,4 single plant progenies of 2 crosses were received from DSR. A total of 27 single plant selections were
made on the basis of leaf diseases resistance, (anthracnose and zonate leaf spot) agronomic superiority, sweet
stalk and BMR Trait. During the period single cut/dual purpose variety Pant Chari 7 (UTFS 46) and multicut
forage sorghum variety Pant Chari 8 (UTMC 535) have been released by the Uttarakhand State Variety Release
Committee, Dehradun on 20.10.2011. For evaluation of yield and quality parameters in breeders’ material, 7 All
India Coordinated, 2 State and 2 Station Trials were conducted. In the State Trials conducted at Pantnagar, the
promising single cut genotypes UTFS 58, UTFS 63 performed significantly better than check CSV 21 F. In
multicut trials the hybrid UTMCH 1308 and the variety UTMC 539 performed significantly better than checks CSH
20 MF and Pant Chari 6, respectively. In the station trial for evaluation of experimental hybrids, out of 14
experimental hybrids the experimental hybrid 32 A, x Pant Chari 6, 28 A; x Pant Chari 6 and ICSA 276 x Pant
Chari 6 performed significantly better than checks CSH 20 MF and CSH 24 MF. For genetic studies under Ph.D.
thesis research, one trial to study the effect of alternate cytoplasm (A1, Az, As and A4 cytoplasm) on yield
(heterosis) and fodder quality characters was planted. Besides quantitative analysis based on 47 crosses and 14
parents, the molecular/cytoplasmic and physiological basis for diversity and yield heterosis will also be studied
through seed protein electrophoresis and DNA profiling.

Significant differences were recorded between fertility levels for total green and dry fodder yields which increased
with increasing level of fertility up to 150 Kg N/ha in multicut genotypes. The check hybrid CSH 20 MF produced
significantly higher green fodder yield as compared to other entries. No significant difference was observed for
dry fodder yield between test entries. In single cut forage sorghum variety HC 308 soil application of ZnSOs @
15Kg/ha + FeSos @15 Kg/ha in addition to RDF, gave highest green and dry fodder yield as compared to other
treatments. The yield increased was 11.65% for GFY and 17.14%for DFY over RDF alone. In single cut forage
sorghum significantly highest green and dry fodder yield was recorded under conventional tillage practice. No
significant difference in dry fodder yield was recorded between conventional and reduced tillage practices.
Hundred per cent RDF and 75% RDF + 5t FYM/ha produced significantly highest green fodder yield as compared
other nutrient management. Highest cane and juice yield, juice quality and ethanol production was recorded with
15" April sowing. Different row spacing had no significant effect on yield of varieties though the variety NTJ 2
gave highest cane yield at 60 cm row spacing. Juice quality in terms of brix and sucrose content was high in 15
May sowing.

Anthracnose and zonate leaf spot appeared in moderate to severe form at farmers’ fields in Uttarakhand. In
coordinated trials, IHT entry SPH 1674; IAVHT (DP) entries SPV 1871 and SPH 1668; IAVHT (SS) entries
SPSSH 30, SPSSV 40, SPV 2075 were found moderately resistant to anthracnose and Zonate leaf spots. SPH
1666, CSH 20 MF and CSH 24 MF entries of IAVHT (multicut) were resistant to Zonate leaf spot and moderately
resistant to anthracnose. In a bio control field experiment, effect of foliar spray of T.harzianum and P.fluorescens
isolates was studied against leaf blight of sorghum. Three sprays with TH 39 and Psf 82 resulted in maximum
35.6% and 30.3% reduction of disease severity over control respectively. Bio efficacy of plant extract was studied
under field conditions against leaf blight. Three sprays with Garlic bulbs and Neem leaf extract reduced maximum
disease severity by 26.8% and 24.1% respectively over control. In a study of foliar spray of fungicides on disease
severity of leaf blight, three sprays of Propiconazole were found best and reduced the disease severity by 45%
over control.
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Fifty five (55) reference collections/example varieties of sorghum were maintained through maintenance breeding
for DUS Test. Fifteen new (advance entries) and 45 elite lines were characterized for DUS traits. Nucleus and
breeder seed production of parental lines of hybrids CSH 20 MF and CSH 24 MF viz. 2219 A/B, ICSA/B 467 and
forage sorghum varieties Pant Chari 5 and Pant Chari 6 was produced as per the indents/ allocation.

13.Phaltan

During kharif 2010 the center conducted four AICSIP trials which included one breeding trial (IAVHT SS Trial
2010) and three physiology trials [1. Characterizing and identification of new sorghum sources for high biomass
(photoperiod sensitive) for second generation biofuel traits, 2. Assessments of sweet sorghum for post-harvest
deterioration of stalk and juice quality and 3. Effect of staggered planting on stalk yield, sugar content and ethanol
yield of sweet sorghum for increasing the harvest window]. In addition, this center also conducted a large
breeding programme consisting of the crossing programme (line x tester and diallel) and evaluation of early (F3)
and advanced (Fs to Fg) generations. Due to heavy rains during flowering, seeds could not be recovered from F3,
Fe, F7 and Fgs generations. Three rabi trials were assigned to the centre of which two are breeding trials (AVHT-
SS and IVHT-SS, Rabi 2010-11) and one is physiology trial [Sweet sorghum evaluation for stalk yield, biomass,
juice yield quality (sugar traits) and winter season adaptation]. The trials were planted late because of heavy
rains during October and November 2010. Both the breeding trials have been conducted successfully. IVHT-SS
trial has been harvested while harvesting of AVHT-SS trial is underway. Flowering has been completed in the
physiology trial and two entries have been analyzed for sugar traits (SSRV 44 and SSRV 4). Remaining 10
entries are not yet physiologically mature.

In addition to this, the center is also conducting station trials which include CMS conversion programme for
deriving high brix male sterile lines, evaluation of F3 generation for developing potential maintainers and restorers
and evaluation of advanced generations (Fe) of sweet sorghum for developing high brix, high biomass and shoot
fly tolerant lines. Twenty five male sterile lines have shown higher brix than their parental lines. Five generation
trials have been successfully completed. Some lines have shown potential for growing in post-rainy season.
Center has also produced seeds of four promising hybrids, of which two have already been tested in initial
multilocation trials. 17 hybrids have been produced on small scale and these will be evaluated during Kharif
2011. In addition, center has also produced seeds of 2 promising selections which have already been tested in
initial multilocation trials.

14.Parbhani

During kharif five trials of AICSIP and one State trial along with three MKV trial and breeding material was sown.
In AVHT trial SPH — 1647 and SPH 1651 for grain and SPH 1644 and 1629 for fodder were found promising. In
IHT / SPH 1677 and SPH 1682 for grain yield and SPH 1669 and SPH 1674 for fodder yield were found better. In
IVT, SPV 2083 was found promising for both grain and fodder yield. In IVT single cut forage trial SPV 2006 along
with local check PVK 809 was better while in multicut IHG 59-3, SHG 593-M, CSH 24 MF and SPV 2052 was
found better. Different segregating population of B x B, R x R and R x V were evaluated and desirable selections
were made, B x B (grain mould), B x R (aphids), A x R ( Sweet sorghum 24H), 7B x B (quality), 9 R x R
(steygreen/Brown midrib) were attempted and will be planted during next year. Maintainance of A, B, R line wee
undertaken. During rabi 3 AICSIP, 2 State level and Germplasm along with different segregating material was
under taken. In AVHT 2069, 2070, 2048 while in IVHT 9044, 9079 were found promising.

In evaluation of sorghum genotypes for nutrient use efficiency, 150 % RDF was found better. Among the
genotype CH 16 produced highest grain yield. Conventional tillage produced highest grain yield in tillage and INM
trial. Application of RDF + 15 kg/ha Zn So4 and FeSo4 each at sowing was found better. Application of pre
emergence atrazin@1.5 kg/ha + hand weeding at 30 DAS recorded significantly higher yield. In AVHT (GS) SPH
1644, SPH 1649, SPH 1651 were found promising for shootfly. In IVT SPV 2080 and SPV 462 were less
susceptible to shootlfy. In IPM trial, IPM treatment has given 20% higher grain and fodder yield over farmers
practice 32% grain yield and 23% fodder yield losses were estimated in losses ftrial. In rabi, the entries 2030,
2022 (AVHT (DS), 1036, 1050 (AVHT SS), 9087, 9050 (IVHT DS), 3051, 3019 (IVHT SS), 922, 948, 946 (SFN —
I1) 27, 24, 25 (LCT) were found promising for shootfly.

15.Rahuri

The center focuses on rabi sorghum. From the center rabi sorghum varieties, viz., Swati, Phule Yashoda, Phule
Vasudha and CSV 22 have been released for deep soils. Similarly rabi sorghum varieties viz., Phule Maulee and
Phule Chitra have been released for medium soil. Rabi sorghum varieties, viz., Selection 3,Phule Maulee and
Phule Anuradha have been released for shallow soils. Rabi sorghum varieties, viz., Phule Vasudha and Phule
Revati have been released for Irrigated conditions. The center also released rabi sorghum varieties, viz., Phule
Uttara and Phule Panchami have been released for alternative uses beside releasing sweet sorghum varieties,
SSV 84 and CSV 19 SS for kharif season for Jaggary/Syrup/Ethanol purpose. Phule Amruta is released for single
cut forage. It flowered in 76-80 days. It gives green forage yield 50-60 t/ha and is tolerant to shootfly and foliar
diseases. The center has developed rabi sorghum male sterile lines, viz., 104 A, 1409 A and 185 A have been
developed. These CMS are shootfly tolerant. Fifteen genetic stock, viz., RPOSV 3 (popping), RSV 1006
(Potential yield),RPASV 3 (Pappad),RSV 458 (Shootfly and drought),RSSGV 46 (Hurda),RSE 3(Shootfly),RSV
1130 (Shootfly),RSV 1151(Potential yield),RSV 1161 (Potential yield),RSV 1188 (Shootfly),RSV 1353
(Drought),RSV 1209 (Potential yield),RSSV 167(Sweet sorghum),RSSV 138 (Sweet sorghum) and RSSV 106
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(Sweet sorghum) have been developed and registered with NBPGR. Atotal 1391 germplasm are maintained and
conserved at the center. Application of national release varieties viz., CSV 19 SS and CSV 22 and state release
varieties viz.,Sel 3,Phule Maulee, Phule Uttara, SSV 84,Phule Vasudha, Phule Chitra,M35-1 have been
submitted to DSR, Hyderabad for PPVFR protection.

16.Surat

During this year, the first rainfall was received in June-2010 with 47 mm in 2 days. However, effective rainfall for
sowing was received in July first week. The sowings of different trials i.e. AICSIP & State were done in the first
fortnight of July 2010. The entomological trials for shootfly were sown on August 7, 2010. The germination was
good. During the month of July, August, September, October and November- 2010; 474.8, 537.0, 480.8, 91.0,
and 57.1 mm rainfall was received in 17, 13, 11, 3 and 3 rainy days respectively. In all 1710.7 mm total rainfall
was received in 51 rainy days. About 485 mm rainfall was received during second fortnight of August which
caused waterlogged condition particularly during last week of August. Due to water logging in low lying plots,
experimental crop was affected and resulted in poor population stand and overall stunted growth. During the
season, the attack of shootfly and stemborer was comparatively higher than the last kharif season and infestation
of sucking pests as well as sorghum mite in all the experiments was observed low. The incidence of grainmold,
anthracnose and sugary diseases was comparatively higher than the last kharif season in all the experiments.
The incidence of sorghum strip virus was first time observed in all AICSIP experiments except fodder
experiments.

17.Tandur

Agricultural Research Station, Tandur was initiated in the year 1989. Since its inception this Centre is the only
rabi center in Andhrapradesh state. During the year 2010-11 rabi an entry TNDS-1 was given for mini kit testing
in Rangareddy, Nalgonda, Kurnool, Adilabad and Mahabubngar districts. The entry topped grain and forge yields
in Multilocation testing at nandyal, Palem, Madhira and Tandur centres for the state. Crossing programme was
initiated with interspecific material of Sorghum bicolor x S. usumberensis.

18.Udaipur

This year the rainfall pattern was satisfactory at the center as well as in sorghum growing regions of the state.
Overall growth in the experiments conducted by different disciplines was satisfactory. Likewise sorghum crop
situation in the sorghum growing regions of the state was also satisfactory. As reflected by the fact that the front
line demonstrations were successfully conducted at farmer field in Udaipur, Bhilwara, Pali, Tonk and Ajmer
districts of Rajasthan. This year a total 12 entries were contributed by Udaipur center in AVT/IVT pertaining to
Grain / Dual purpose / Forage sorghum trials, out of these 7 entries are in advance trials among these 4 entries
SPV 1874 (SU 1270), SPV 1875 (SU 1273) AVT-grain late kharif, SPV 1999 and SPV 2000 in AVT grain kharif, 2
entries viz; SPV 2006 and SPV 2012 are in AVT-DP and one entry SPV 2006 in AVT-SC. The center, particularly
in breeding trails there was heavy variable/erratic (not genotype specific) infestation of stem borer (peduncle
borer) which resulted in deformed panicles with poor grain setting affecting grain yield with variable population
between replications in some entries. This resulted in high C.V. particularly for grain yield in AVHT-grain, IVT-
grain and IAVHT-dual purpose trials. In multi cut trials there was problem of regeneration in Il as well as Ill cut
may be due to adverse agroclimatic condition at the center. Under late planting conditions shoot fly infestation
reached upto 70-80 per cent while susceptible check recorded more than 90 per cent infestation. Moderate to
heavy infestation of grasshopper was also observed the damage was much higher particularly in the borders. In
the Farmer’s fields of Udaipur, Chittoregarh, Rajasamand, Bhilwara and Pratapgarh districts anthracnose and
target leaf spots were in severe form, while zonate leaf spot was in moderate form. Efforts at center are being
made for development of early dual-purpose genotypes with proper resistance to major insect pests and
diseases. For this well targeted breeding programme is under progress through interdisciplinary at the center as
well as through national programme. This is well reflected by the fact that most of the lines developed by Udaipur
center posses good level of resistance against major insect pests and diseases.
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Report on monitoring of AICSIP trials: Kharif 2010-11

Introduction: Kharif 2010 AICSIP trials were monitored during September to October, 2010. Twenty two AICSIP
and voluntary centers were monitored by DSR and AICSIP scientists for proper conduct of the trials, monitoring
biotic and abiotic stresses and other relevant issues. Composition of the monitoring team and their dates of visit
are presented in Table 1.

Table 1: Detail of the monitoring team of AICSIP trials during kharif 2010

Center Team members Date

Palem JS Mishra, IK Das, Hari Prasanna, RR Chapke and Kalaisekar September 14, 2010
Mandya Ashok V Gadewar, KN Ganapthy and Shekharappa September 16, 2010
Coimbatore and Bhabanisagar C Aruna, YD Narayana and DB Pawar September 16-17, 2010
Jhansi, Mauranipur and Kanpur | G Shyam Prasad, Sujay Rakshit, Ravi Kumar and Yogender Singh September 23-25, 2010
Solapur, Rahuri and Phaltan SS Rao, BS Rayudu and VH Ashvathama September 27-30, 2010
Akola, Parbhani and Buldana AV Umakanth, IK Das, Sunil Gomashe, MY kamatar, MS Raut & T Hussain September 29-30, 2010
Pantnagar, Ludhiana, Hisar & Meerut | VR Bhagwat, JS Mishra, Siva Kumar, Amir Basha and DT Deshmukh | October 3-8, 2010
Surat, Deesa and Udaipur S Audilakshmi, C Aruna, A Krishna, A Kalaisekar and RR Chapke October 11-14, 2010
Dharwad Hariprasanna, TG Nageswar Rao and G Shyam Prasad October 14, 2010
Indore Prbhakar, JS Mishra, VP Nagaisch and Sameer Kumar October 20, 2010

The monitoring teams visited the respective centers and submitted their reports, which have been summarized
center-wise below:

1. Palem

1. During this kharif season, the center received deficit rainfall (59 mm) in June and excess rain in July (253.8
mm) and Aug (334.9 mm) as compared to normal rainfall of 84.1, 132.9 and 146.7 mm, respectively. The
total rainfall received till 14" Sep was 720 mm which was excess than the normal rainfall.

2. The area under sorghum in Mahboobnagar district though has increased this year as compared to last year
but overall the sorghum in the region is largely replaced by the BT cotton and maize. Farmers still prefer their
local sorghum cultivars (yellow jowar) as compared to improved hybrids and varieties.

3. In AVHT-GS promising entries were 1012 (early), 1038 (very good), 1042 (early, good), 1064 (dual purpose),
1071 (Tall, good), 1070 (medium tall, early, very good) and 1019 (dwarf, very early, good).

4. In IHT-GS some entries were badly affected by water logging. Majority of the entries showed lack of
uniformity.

5. InIVT-GS two entries, viz., 3028 (very good) and 3029 (dwarf, very early, good) were promising.

6. In IAVHT-DP some of the BMR entries had more shoot fly attack. Promising entries were 7007 (BMR, very
late), 7008 (BMR, early, small panicle), 7005 (dark leaves), 7020 (dark leaves), 7037 (BMR), 7049 (very tall,
med. duration), 7034 (BMR), 7047 (big panicle, very good) and 7041 (tall).

7. In IAVHT SS trial followings were promising: 8008 (good), 8015 (late, very good), 8014 (late, good), 8009
(early, good for grains), 8010 (tall, late, good but stem is thin) and 8006 (good but not uniform).

8. Yellow sorghum evaluation trial comprising 100 germplasm accessions was conducted in single row plots for
initial evaluation for yield and related traits under AICSIP Sub-project on Yellow sorghum improvement.
Majority of the entries were late and will be reaching the flowering stage in 10-12 days. Selected 25-30
entries will be used in crossing programme with CMS lines during the forthcoming rabi season to
characterize the restoration reaction.

9. A trial on evaluation of 10 selected genotypes as part of multi-location evaluation for stability of
micronutrients content was also conducted in 10 row plots. Grain samples from this trial will be sent to DSR
after harvest for micronutrient analysis.

10. All five allotted agronomy trials were conducted. In trials related to evaluation of AVHT lines (grains/sweet
sorghum) to fertility levels, no visual response of fertility levels was observed due to recent addition of tank
silt in the field. It was suggested to analyze the soil for its nutrient content before putting such experiments in
that particular field. Genotypic variations were quite visible. In grain sorghum test entries SPV 1870, SPV
1871 and SPV 1862 were better than the check CSV 23. In Sweet sorghum, test genotypes SPSSV 35 and
SPSSH 30 were superior to their respective checks, CSV 19SS and CSH 22SS.

11. Intercropping experiment was very good. It was suggested to calculate land equivalent ratio (LER) and area-
time equivalent ratio (ATER) for different treatments. Trials on “Tillage” and “Nutrient-use efficiency of
Sorghum genotypes” were not in good conditions (less plant pop. and poor growth) due to delayed sowing
(21-7-10).

12. The date of sowing for the current season was delayed by a week as compared to that of corresponding
season of last year. In spite of late sowing, during the current season, shoot fly incidence was lesser. The
incidence of stem borer was also less than that of last year record. Role of weather factors needs to be
analyzed to understand the causation.

13. In entomology trial the time of thinning, i.e. 18 DAS and maintenance of plant population were adequate,
wherever there was enough seed materials, for the screening of pests esp. shoot fly.
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Collection of data on damage percent for shoot fly and stem borer was recorded resp. on 22 and 45 DAS.
There seemed to be a border effect in case of stem borer leaf infestation, as only border plants in majority of
the lines showed the symptom. Therefore, it is necessary to provide a wider row spacing to impose proper
‘local control’.

In some lines, it was reported by the scientist in-charge, that there was inadequate number of seeds. This

resulted in less number of plants leading to more percent damage in calculations.

Visual damage rating in case of stem borer leaf damage and per cent grain damage in case of head bug are

lacking logical standards as to generate unbiased data. There is an urgent need to formulate standard sets

of screening protocol with visuals for at least major pests.

In case of ‘Validation of location specific IPM module against shoot pests (shoot fly, stem borer and head

bug)’ the following points may be considered.

a) There were seven treatments in all and seemingly, none of the treatments was specific to that location.
Therefore, it warrants a whole relook at this operation.

b) The treatments with intercrop pigeon pea, as per the three consecutive years of observation, had
nothing to do with insect load on sorghum. Therefore, continuing with this particular treatment would be
of futile as far as insect pest management is concerned.

All the pathology trials (AHT, IVT. IHT & IAVT dual purpose) were sown on 21% June, 2010 following

prescribed design of experiment and managed well.

Foliar disease (leaf blight, zonate leaf spot, rust and anthracnose) incidence was moderate to low. Relatively

early genotypes showed parasitic mold.

The entries 1019, 1037, 1079, 2003, 2004, 2018, 2034, 2048, 2064, 2065, 2070, 2073, 3009, 3029 and 3049

looked susceptible to parasitic mold.

‘Fertilizer dose’ experiment of Agronomy did not show visible differences. Initial fertility a level of the plot was

not measured which defeated the very purpose of the experiment.

Recommendations including follow-up action: It was suggested to send soil sample to DSR for nutrient analysis.
The experiments must be sown in time. The cost:benefit ratio of all Agronomy trials should be worked out.
Technologies developed under AICSIP so far should be compiled and sent to DSR for publication. No ‘fertility
trial'’ should be conducted without prior estimation of soil fertility. This recommendations need to be taken
seriously and agronomy group should decide whether to continue such experiment in future.

Mandya

Three sorghum trials, viz., IAVHT-MC, IAVT-SC and IAVHT-DP were sown on 5, 27 and 22 May, resp.

Two harvests of MC entries were completed and of promising genotypes were 5003, 5009, 5024, 5023, 5049
and 5044.

Promising entries in single cut trial were 6009, 6005, 6003 and 6001

Genotypes in dual purpose, viz., 7001, 7009, 7040, 7045, 7050 and 7080 were promising for both forage and
grain yield compared to local check, DSV-6.

Genotypes 7001, 7045 and 7050 were found to have compact panicles and genotypes 7073 and 7043 had
goose neck panicle.

SC entries 6008 and 6009 had off types similarly in dual Hybrids 7012 and were not uniform

In IAVHT-DP trial no downy mildew was observed which was common in other two trials showing re-growth
after harvest.

In IAVT-SC trial entries 5022 and 5042 were susceptible to downy mildew and IAVHT-MC entries 6008,
6028 and 6047 showed downy mildew on re-growth (5-10%) and 5008 was susceptible to rust.

Insect pests were not major problem.

Coimbatore

In general, all the trials at Coimbatore are at milky stage. The overall plant population in different trials
planted is satisfactory.

In IAVHT (DP) trial the genotypes 7018, 7011, 7014, 7009 in RI; 7041, 7031, 7033 in RIl; and 7063, 7066 in
RIIl were found to be good dual purpose genotypes. Variation was observed in the genotypes 7004, 7012 in
RI, 7034, 7039, 7035 in RIl and 7069, 7072 in RIII.

In AVHT (GS) the genotypes 1009, 1008, 1004, 1007, 1002 in RI; 1041, 1036, 1038, 1042, 1033 in RIl; and
1073, 1064, 1072, 1063 in RIll were found promising for grain yield. 1019, 1038, 1049, 1042, 1040, 1068,
1072 and 1079 were found to mature earlier compared to other genotypes. Less population in the plot was
observed for 1023, 1047 and 1077.

In IHT (GS) the genotypes 2003, 2010, 2016, 2005, 2009 in RI; 2046, 2042, 2037, 2033, 2032, 2035 in RIl;
and 2063, 2069, 2075, 2070 and 2065 in RIIl were promising for grain yield. 2006, 2010, 2004, 2018, 2015 in
RI, 2032, 2047 in RIl and 2068, 2063 in RIIl were early. Entries, 2044 and 2067 were found to have less
population in the plot.

In IVT (GS) 3003 in RI; 3031, 3030, 3027 in RIl and 3051, 3048 and 3047 in RIll were promising with good
plant type. Entries, 3002, 3001, 3026, 3021, 3025 were found to have variation in plant height.

In IAVHT (MC) first cutting was done in July first week and crop is due for second cutting. The 5010, 5030,
5027, 5044 found to give high green fodder yield in 1%t cut. 5001, 5021, 5027, 5041 were found to have more
number of tillers. 5006, 5003, 5008 in RI; 5023, 5028, 5026 in RIl; and 5049, 5048, 5043 in RIll were early.
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In IAVT (SC) harvesting of this trial was done on September 4, 2010. Entries 6004, 6009, 6002 in RI; 6026,

6022, 6025 in RIl; and 6042, 6045, 6043 in RIll yielded more green fodder. Zonate leaf spot was observed to

be high in 6047.

In IAVHT (SS) the genotypes 8016, 8004, 8019, 8010, 8040, 8045, 8049, 8034, 8078 and 8071 were found

to have high biomass. Stem girth was found to be more in 8016, 8008, 8036, 8037, 8079 and 8068.

There was one trial on germplasm with 90 entries, one forage trial on local checks, one physiology trial, two

trials on combining ability studies in sweet sorghum and one trial on stability for micronutrients. All these

were in milky stage.

In ‘Evaluation of promising sorghum hybrids and varieties for intercropping system (2K)’ trial the crop was

sown on 16" July and was in flowering stage. Pigeonpea variety, CORG7 was used for intercropping with 5

genotypes of sorghum. Since the crop was sown late, shoot fly incidence was found to be high.

In ‘Evaluation of sorghum for nutrient use efficiency (3K)’ trial 100% RDF was found to be effective and the

variety SPV 1616 showed good response to fertilizers.

In ‘Tillage and integrated nutrient management in kharif sorghum (4K)’ trial the crop was in milky stage with

good plant stand. Conventional tillage with 100% RDF was found effective.

In ‘Response of kharif sorghum to micronutrients (5K)’ trial response was found to be good for zinc sulphate.

There was no response for ferrous sulphate because the iron level in the soil is above critical limit.

In ‘Weed suppressing ability under different weed management (6K)’ trial intercropping with cowpea and one

hand weeding seems to be more effective followed by spraying of atrazin and hand weeding.

In ‘Evaluation of weeding tools and implements in kharif sorghum (8K)’ trial weeding with power weeder is

effective compared to weeding with twin wheel hoe. However, economics needs to be worked out. The crop

was in milky stage.

‘Response of pre-released sorghum genotypes to different fertilizers (1KB)’ trial was yet to be sown.

Entomology trials: All the trials were sown on 8" July. In general, shoot fly incidence was less in all the trials.

a) AVHT (GS): Shoot fly incidence ranged from 0 to 68% of dead hearts. Stem borer dead hearts of 7.4 to
43% were observed. The genotypes 1012, 1006, 1013, 1052 and 1053 were good for shoot fly and 1001,
1039, 1061 and 1083 for stem borer.

b) IHT (GS): Shoot fly incidence ranged from 0-24% and stem borer incidence ranged from 5 to 41%. Entries
3001 and 3004 for shoot fly and 2009, 2006, 2029 and 2062 for stem borer were promising.

c) IVT (GS): Shoot fly incidence is less, stem borer incidence ranged from 5.7 to 32% of stem borer dead hearts.
3007, 3049, 3025 and 3031 for shoot fly and 3009, 3027 and 3031 for stem borer were good.

d) [IAVHT (DP): Shoot fly incidence of 0-21% and stem borer incidence of 3 to 53% was observed. 7006, 7011,
7013, 7048 and 7066 for shoot fly and 7010, 7050 and 7066 for stem borer had low dead heart %.

e) IAVHT (SS): Stem borer incidence ranged from 8 to 59%. Entries, 8007, 8008, 8044, 8039, 8065 and 8069
had low incidence of stem borer.

f)  IAVT (SC): Shoot fly incidence ranged from 0 to 25%, while stem borer incidence was from 6 to 45%. 6001,
6005, 6024, 6025 for shoot fly and 6009, 6044 and 6024 for stem borer were found promising.

g) [IAVHT (MC): Shoot fly incidence was very less with 0-10% of dead hearts. Stem borer incidence ranged from
4.7 to 18%. 5001, 5006, 5005, 5024, 5028, 5042 and 5041 had low incidence of stem borer.

Pathology trials:

a) Four trials (AVHT-GS, IHT-GS, IVT-GS and IAVHT-DP) were planted to record the incidence of
important diseases.

b) Downey mildew incidence was not observed.

c) The crop was in flowering stage and the crop stand was good

d) Grain mould incidence and foliar disease incidence will be noted at maturity.

FLDs: 10 FLDs, 7 in Coimbatore district and 3 in Namakkal district were sown during first week of Sept.

ARS, Bhavanisagar

One trial (AVHT- GS) was taken up at ARS, Bhavanisagar

The sowing was done on 16/8/10 and the crop is one month old, the crop stand in RIll was poor.
Because of late sowing, shoot fly incidence was high.

Mauranipur

Condition of the breeding trial was good. The crop was at flowering stage in AVHT-GS trial, while flowering
was yet to start in IAVHT-DP trial. Some of the promising entries in AVHT-GS trial were 1010, 1012, 1019,
1049, 1041, 1040, 1082, 1088 and 1070 while in IAVHT-DP trial entry nos. 7009, 7016, 7019, 7032, 7040,
7048, 7050, 7062, 7063 and 7080 were good. The entries 7047 and 7076 had poor plant stand. Some
discrepancies in the recorded days to flowering and as observed were noticed, which were pointed out.

Crop stand in all the agronomy trials were poor, which was due to late sowing (28.07.2010) and continuous
rain after sowing.

Fertility gradient was not observed in trials 1 K(A) & 1 K (E). Hence it was suggested to grow exhaustive crop
like maize without fertilizers prior to taking up trial for better fertility response.

The station in-charge informed that four trials on Genetic Resource Experiment comprising of 454
accessions and 111 segregation lines (BC1F1, F2 and others) were sent from DSR, which were not part of
Trials & Nurseries. They expressed their inability to take DUS data on the trials.

Except one RA no regular staffs under AICSIP scheme is engaged in the programme.

Recommendation: CSAUA&T authority may be requested to fill up all the sanctioned positions at Mauranipur
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6. Jhansi
1. Overall trial execution was good.
2. Best entries in IAVHT-DP trial were 7013, 7043, 7040 and 7050.
3. In IAVT-SC trial severe incidence of zonate leaf spot, anthracnose and blight was observed. Replication |

and Il predominantly experienced higher lodging. Entry nos. 6009, 6026 and 6042 were good.

Two cuts on 7" July and 23 Aug were taken in IAVHT-MC trial. Low incidence of pest and diseases was
noticed. Some of the promising entries in first cut were 5009, 5022 and 5050 and in second cut were 5003,
5004, 5024, 5042 and 5048.

B

Recommendation: Dr. DC Joshi has been nominated by the Director, IGFRI as nodal officer for AICSIP. Hence
all future correspondence should be addressed to him.

7. Kanpur

1. Overall condition of trial was poor as weed infestation and borer damage were high. Crop stand in IAVHT-
SC was very poor hence no data can be expected.

2. Crop stand in IAVHT-DP was relatively better though crop stand of entry nos. 7042, 7045 and 7046 was
poor. Many entries (7017, 7020, 7050, 7047, 7035, 7061, 7066, 7080 and 7074) showed variation in terms
of plant height and vigour. Entry nos. 7071, 7077 and 7065 were good.

3. Sowing of IAVHT-MC was very late (15.06.10) and till date only one cut could be taken. Based on green
fodder data best entries in first cut were 5004, 5029, 5050 and 5042. Regeneration after first cut was very
poor. Hence, no data can be expected.

Recommendations: Kanpur center may be informed that testing fees will be released only if data is of good
quality and sent in time. All trials/experiments sent to the centers may be brought to the notice of the Monitoring
Team prior to their departure for monitoring.

8. Akola

1. The onset of monsoon was delayed up to 3" week of Sept. and sowings could be completed up to 121 July

2. The total rainfall received up to September 2010 was 925 mm as against a normal of 628 mm and there was
more vegetative growth in all the entries in most of the trials.

3. In general all the grain sorghum trials were managed satisfactorily.

4. The entries 1007, 1014, 1003, 1032 and 1038 were found promising in AVHT-GS while the entries 2042,
2041, 2040, 2032 and 2040 were promising entries in IHT-GS.

5. Inthe IVT-GS, some entries like 3004 were still segregating while entry nos. 3002 and 3022 were promising.

6. In the IAVHT-MC, the first cut had been completed while the IAVT-SC was poorly managed because of
severe grass hopper damage and continuous rains.

7. The IAVHT-SS was also greatly defoliated by grass hoppers and only midribs were visible. Plants were
stunted in growth.

8. Sorghum breeding at Akola is mainly concentrating on the development of parental lines with grain mold and
shoot fly tolerance and a good number of lines are under conversion.

9. Under the mega improvement of 296B, good segregants were observed.

10. In entomology, five trials were taken up under late planting and trials were managed well and a few lines
depicted comparatively better tolerance to shoot fly than the susceptible check, DJ 6514.

11. In agronomy trials under different fertility levels experiment responses were observed at higher fertility levels.

12. Among the tillage practices, responses to conventional tillage and reduced tillage and under micro nutrients
study, responses to combined soil application of ZnSO4 and FeSO,4 were observed.

Recommendations: The importance of selfing in segregating generations needs to be relooked into. Control
measures for pests like grass hopper should be taken at appropriate time. The IAVHT (Sweet Sorghum) trial at
Akola may be vitiated. Entries in sweet sorghum trials, AVHT (GS) & IAVT (SC) need to be checked for foliar
disease resistance.

Suggestions for further improvement: Interdisciplinary approaches may be practiced while breeding for shoot fly
and stem borer resistances. Trial fund for voluntary centres should reach to the concerned authorities in time

Buldana

One trial AVHT-GS was taken up.

The crop expression was good and the promising entries were 1032, 1036, 1068 and 1066.

The entries 1010, 1044 and 1040 performer poor.

Visited the farmers’ fields at Vairagad near Buldana and observed the performance of SPH 1148 in
comparison with a private sector hybrid, MLSH 296. In general farmers were satisfied with its performance.
CSV 17 was also demonstrated in that village.

PN = O

10.Parbhani

1. Similar to Akola, Parbhani centre also experienced excess rains (153 % more) resulting in more biomass.
2. The entries performed well in spite of Euproctis attack.
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In the grain sorghum breeding trials, under AVHT-GS, the entries 1002, 1016, 1020 and 1008 were
promising.

In the IHT-GS, 2012 and 2016 were promising hybrids. In the same trial, entry no. 2005 looked like tall C-43
while 2003 and 2014 were still segregating.

In the IVT-GS, 3003 and 3010 were promising.

Under forage trials, the 1% cut of IAVHT-MC and harvesting of single-cut trials were taken up before
monitoring team’s visit.

In sweet sorghum trials, most of the entries were affected by leaf diseases and entry nos. 8007 and 8018
were found early.

Sorghum breeding at Parbhani is mainly concentrating on the development of parental lines with good
combining ability, sweet stalk and mold tolerance.

In the physiology trlal 3K, better performance was noticed in 19" June and 2" July sowings while the last
two sowings of 16" July and 31% July suffered from severe shoot fly attack.

In the physiology trial on high biomass identification, entry nos. SSRG 336, 304 and 164 were found to be
having high biomass.

Agronomy: CSH 16 was the best genotype for inter cropping while CSV 15 was found suitable for sole
cropping. 150% RDF was the best treatment while RDF + soil application of 15kg Zn SO4 and 15Kg Fe SO4
was found promising under micronutrient study.

Entomology: Stem borer incidence was at 5-7% while shoot fly damage under late planting was very high
with the susceptible check has recording more than 90% SFDH.

11.Pantnagar

1.

10.

1.

The Centre received 1900 mm rainfall during cropping season (Jun-Sep) which was 200 mm higher than that

of normal rainfall (1700 mm) and the rainfall distribution was not proper. Heavy rainfall (396 mm in 3" week

of July, 213 mm in 3" week of Aug and 526 mm from 10-23 Sep) during certain periods resulted in poor

germination in some Breeding trials; however, the genotypic variations were quite clear. As the Agronomy

and Pathology trials were sown during May and June, the plant population was not affected due to heavy

rains and experiments were quite good.

Five breeding trials on forage sorghum (IAVT-SC, IAVHT-MC, Screening in F3 for quality, Evaluation of

improved SSG 59-3 and Evaluation of local checks) and one each on dual purpose (IAVHT) and sweet
sorghum ((IAVHT) along with four station trials were conducted.

The multi-cut trials were sown during April & May and remalnlng trials were sown in first week of July. In

multi-cuts, two cuts were already taken and the growth in 3™ cut was poor due to heavy rains. In general,

there was infestation of Anthracnose disease in IAVT Single cut, but some entries like 6006 had less disease

infestation.

Under AICSIP Breeding material (F4 Population) the cross HC-308 x 1S—18559 was found promising.

However, in case of NCB material (F2 Population) entry No 1002 was found promising for leaf diseases.

Three agronomy trials (Fertility x genotype response in Multicut; Tillage and nutrient management in Slngle-

cut and response of forage sorghum to Fe and Zn) were conducted. Multi-cut trial was planted on 5 May,

micro-nutrients on 26" May and Tillage on 3™ July.

The genotypes responded up to 150% RDF. CSH 24 (Check) was superior over test genotype ‘SPH 1622’.

However, re-growth after 2" Cut was more in SPH 1622.

No significant difference was observed with respect to conventional and reduced tillage, but minimum tillage

was showing comparatively reduced growth. Application of 75% RDF through inorganic and 5t FYM/ha was

at par with 100% RDF through inorganic. The response of Fe and Zn was not quite visible.

The shoot fly damage was recorded from 20-35% in the form of dead hearts.

In breeding trials, the entries IAVT-SC: 6006, Rampur local, 6005.IAVHT-SS: 8001, 8009, IAVHT-DP: 7003

were found less attacked by shoot fly. The leaf damage due to stem borer was recorded up to scale of 6.

A total of seven pathology trials (AVHT Grain Sorghum, IHT Grain, IVT Grain, IAVHT forage MC, IAVT SC,
IAVHT-DP and IAVHT-SS) along with one station trial were conducted at this location. The materials were

screened for foliar diseases. The major diseases noted were Anthracnose and Zonate leaf spot and

recorded high incidence (7-8 scale at booting stage).

Entries recorded with lowest disease scale (3-6) for Anthracnose and Zonate leaf spot are: AHT- 1008, 1001,
IHT-2002, 2009, 3001, 3005, IVT-IAVT-6004, IAVHT-SC-7003, 7017, IAVHT-DP-8001, IAVHT-SS-8004.

Recommendations: If the centre is hot spot for Anthracnose and zonate leaf spots, it should be screened under
natural conditions not as an artificial inoculation for sorghum foliar diseases. Breeding material under NCB trial
and screening of material for specific traits need to be tested at other stations for their performance and for
further selections.

12.Ludhiana

1.

2.
3.
4

The Centre received higher rainfall but with uniform distribution during the cropping season.

In IAVHT-MC, the promising entries were 5004, 5007, 5009, 5028, 5029, 5021, 5044, 5041 and 5049.

In IVAHT-DP, test entries 7019, 7020,7040,7035,7070 and 7079 were promising.

In local check trial, CoFs-29 and SSG-54-3 had shown better performance followed by improved Ramkel.
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The IAVHT Sweet Sorghum Trial was conducted at Ladewala farm, Regional Sugarcane Research Station
PAU, near Ludhiana. The trial was one of the best trials maintained systematically. The entries in the sweet
sorghum trial 8001, 8019, 8039 and 8069 were promising.

6. No entomology trials have been provided. However the data was recorded on breeding trials. July planted
IAVHT ftrial observed some promising entries in breeding trails. The entries: 7013, 7015, 7011, 7049, 7043,
7031, 7034, 7048 and 7069 showed < 50% shoot fly damage. It was also informed that February planted
trials received highest peak of shoot fly infestation than July planted trials.

7. Two AICSIP trials (Fertility x genotype response in Multi-cut and response of forage sorghum to Fe and Zn)
along with 2 station trials (HCN content in forage sorghum as influenced by N levels and drought stress and
Effect of P and S on HCN) were conducted. The crop (MC) sown on 5" June and the Micronutrient trial on
28™ July. The test genotype ‘SPH 1622’ was poor than that of checks CSH 24 MF and CSH 20 MF. The
fertility response was up to 150 % of the RDF.

8. In micronutrient trial, the response of Zn was more than that of Fe. Soil application was showing better
response than that of foliar application. The crop was still in the field.

9. A total of five trials were sown and all the trials were well managed. The material was screened for foliar

diseases. Most of the entries were recorded high disease scale (8-9). The major diseases observed were

Grey leaf spot and Zonate leaf spot had high incidence (7-8 scale at booting stage).

o

Recommendation: The AICSIP scoring pattern should be followed for foliar disease in Ludhiana.

13.Hisar

1. The centre received higher rainfall (707.5 mm) as against normal rainfall of 352.4 mm.

2. The shoot fly damage was severe when crop sown in February. Promising entries which had low shoot fly
and stem borer damage were in IAVHT-MC: 5004, 5007, 5030, HJ 513 (LC) and in IAVT-SC: 7046, 7049,
7016, 7019, LC. S-541.

3. Three agronomy trials (Fertility x genotype response in Multicut; Tillage and nutrient management in Single-
cut and response of forage sorghum to Fe and Zn) along with one station trial (Tillage in sorghum-wheat
sequetpce) were conducted. The MC trial was planted on 14" May, Tillage and INM and Micronutrient trials
on 18" July.

4. All the genotypes of multicut trial responded up to 150% RDF. The test entry SPH 1622 was at par with CSH
24 MF in 2" cut, however in first Cut, it was lower than the check.

5. In tillage experiment, there was no response of tillage on fodder yield. Application of 75% RDF through
inorganic and 5t FYM/ha was at par with 100% RDF through inorganic. The soil was higher in Fe (12.75
ppm) and Zn (1.16 ppm) content. However, foliar application of Fe showed better response.

6. At this centre we have observed Grey leaf spot & Zonate leaf spots as a major disease in the breeding plots

Recommendations: At least one ad-hoc position for hiring assistant for entomology trials at Hisar will be useful,
since there is no entomologist position under the plan. The Rabi/kharif material can be sent to Hisar and
Ludhiana for February sowing for effective evaluating shoot fly resistance. Normally, February sown crop was
found highly infested with shoot fly than July sown crop.

14.Meerut

1. The Centre received total rainfall of 845.2 mm against 720 mm of normal.

2. Two AICSIP trials (IAVT-SC & IAVHT-MC) were conducted with 1 more trial on ev. of sorghum germplasm.
In IAVT (SC), test entries 6005, 6008, 6002, 6025, 6028, 60296048, 6044 and 6049 were promising.

3. InIAVHT (MC), 5010, 5003, 5023, 5030, 5043, 5049 and 5050 were promising.

4. No entomology trial was given for testing as no entomologist was appointed by University. However, in
breeding trials the entries 5022 and 5028 was found good against shoot fly.

5. In Germplasm trial some of the entries No 1411, 1013, Local check GS 15,205, 264, EJ 53, PC 3, PC 5 and
SCVS-4 had less shoot fly attack. Leaf infestation due to stem borer infestation was less to moderate (2-5).

Recommendations: At Meerut, the sanctioned posts of Entomologist and Nutritionist have not been filled-up so
far. Action in this direction is required from University officials.

15.Udaipur

1. During this kharif 2010, the rainfall was 990 mm against average of 750 mm. The crop expression was good
in most of the trials.

2. AICSIP breeding trials: In total 6 breeding trials (1 DP, 3 GS, | SC and 1MC trials) were planted. Plant stand
in all the trials was good except in 2" block of 2™ rep in AVHT-GS. Heavy damage of stem borer in some of
the entries was seen. The regeneration of multi-cut forage entries was not impressive. The genotypes
performing superiorly were 7014, 7002, 7015 in IAVHT-DP; 3008, 3010, 3032, 3043, 3047 in IVT-GS, 2018,
2011, 2017, 2036, 2047, 2045, 2066, 2067 in IHT (GS); 1012, 1001, 1008, 1002, 1033, 1038, 1039, 1067,
1062 in AVHT-GS and 3, 13, 14, 20, 29, 30 in IAVHT-MC. Hybrids 2003 and 2033 were sterile hybrids

3. Breeding nursery: The material in F2 —Fg comprising of dual purpose x dual purpose varieties crosses and
early maturing varieties.
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National crossing block: Plant stand was good. Some of the derivatives in R x R F4 and Fs (sent by DSR)
were promising and some were heavily damaged by stem borer. The purple plant types were heavily
damaged by leaf diseases. Superiorly performing derivatives were 3675, 3858, 3059, 3041 and 3040.

5. Agronomy: In total six AICSIP and two station trials were conducted. The seed was received late and
plantation was done in July. The plant to plant distance was less than that recommended. The performance
of SPH 1611 and SPH 1629 was superior in genotype x fertility experiment. CSH 16, check had more than
20% mixtures.

6. Entomology: eight AICSIP trials were conducted. Plant stand was not up to mark. The seed received from
DSR was not sufficient and was insect damaged

7. Pathology: seven trials were conducted. The expression of all leaf diseases was good. The purple entries
were more damaged especially in sweet sorghum trial.

8. FLD: Visited 3 farmers growing CSV 23 & CSH 23. In spite of thick plant population (more than the

recommended practice), the crop impression was good and both genotypes were more productive than local.

16.Deesa

1. Deesa breeder, Dr Jain informed the monitoring team that university has involved him in many projects like
Arid legume grain trial, Bajara molecular RKY project, Hope project on Bajara, Zetropa breeder seed project
and seed production of castor, cumin, wheat, green gram and fodder sorghum. He hardly gets any time for
sorghum breeding. The scientist also informed that they do not have field assistant working in AICSIP project
though there are 2 posts under AICSIP and probably one is working in potato project.

2. Total rainfall received during kharif 2010 is 1020 mm as compared to av. of 750 mm. The grain sorghum
trials were sown on 6and 7" July and multi-cut trial on 25" May. The agronomy trial was sown in July.

3. AICSIP trials: The population in all the trials was optimum and crop was maintained very well. Unfortunately,
there was heavy attack of midge and devastating. We will not be getting appropriate yield data as the attack
is not uniform over the replications.

4. Breeding nursery: The Fss received from last 5-6 years from DSR are maintained and advanced. Breeder
has collected some breeding material from Udaipur He has not developed his own material.

5. Agronomy: The junior agronomist is not posted till date for AICSIP. The crop was sown late (last week of
July) and the plant population was very less in many genotypes due to water logging. The trials may be
considered as vitiated.

»

Recommendations: The issue of field staff (2 posts sanctioned in EFC for 11" Plan) whose service is not
available to the scientist may be tackled with VC of the University.

17.Surat

1. Very heavy rainfall of 1300mm at Surat and the fields being at low line area, there was water logging in the
fields. The crop was not in good condition.

2. AICSIP trials: In total 7 breeding trials (1 DP, 3 GS, | SC, 1MC and 1 SS trials) were planted. Plant stand in
the trials especially in AVHT (GS), IHT (GS) were very poor due to water stagnation in the field. Stem borer
damage was severe in IVT (GS) and IHT (GS). The regeneration of multi-cut forage entries was not
impressive. The genotypes performing superiorly were 7010, 7045 in IAVHT (DP); 3006, 3010, 3029, 3048,
3047 in IVT (GS) and 5001, 5008, 5007 and 5028 in IAVHT (MC).

3. Breeding nursery: The material in F3 —F7 comprising of stem borer and grain mold resistance, dual purpose x
dual purpose varieties.

4. Agronomy: 5 agronomy experiments were planted. The trials were managed well. Plant population was good
except in Experiment 2K. The genotype x fertilizer experiment, there was significant difference in
performance of genotypes. The performance of SPB 1867 in the trial was superior.

5. Entomology: Trials were sown late and did not have any insect damage. At early stages few genotypes got
infected with Pyrilla.

6. Pathology: The crop is in flowering stage and will not be of any use for taking grain mold data as the grain
will mature after rainy season ceases. Trials were sown late.

7. FLD: The FLDs were ideal FLDs. The selection of farmers and fields were appropriate as they were on road
side. The package of technology was followed rigorously and the performance of HYV was very attractive.
The genotypes evaluated were CSH 23, CSV 23, CSV 17 and SPH 1148.

Recommendations: All the scientists conducting FLDs at various centers are advised to visit Surat and see the
performance of HYVs in FLDs. The grain sorghum breeding trials in Surat and Deesa and agronomy trials in
Deesa may be considered as vitiated. The care may be taken for sending insect free seed material by DSR Pls.
There is a need to discuss in workshop for pooling data on total biomass form 3 cuts in mult-icut forage, as the
regeneration is not good in 2" and 3™ cut for majority of genotypes at Udaipur, Deesa and Surat which may bias
the overall results.

18.Dharwad
1. Three Breeding trials viz., IHT-GS, AVHT-GS and IVT-GS, were conducted. The trials were sown on g™ July
2010. Most of the entries were in physiological maturity stage except a few very early and late entries.
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In IHT-GS good entries were 2012, 2016, 2011, 2012, 2008, 2003, 2076, 2065, 2045, 2041, 2046, 2040 and
2079, while early entries were 2004, 2018, 2009, 2037, 2034, 2036, 2064 and 2078 and 2012 was late.
2010, 2011, 2008 and 2012 had bold seeds. Some like 2019, 2038, 2049, 2077 and 2061 were not uniform.
In AVHT-GS good entries were 1002, 1008, 1005, 1013, 1039, 1006, 1043, 1069, 1022, 1031, 1068, 1047,
1037, 1034 and 1053; while 1010, 1034, 1042, 1040 and 1070 were early and 1002, 1011, 1061 were late.
Entries, viz., 1003, 1004, 1007, 1012, 1032, 1041, 1035, 1071 and 1067 were not uniform.

In IVT-GS entry number 3002, 3005, 3007, 3008, 3010, 3021, 3023, 3031 and 3047 were good, while 3025
and 3010 were early and late, respectively. Tall entries were 3003, 3007, 3010, 3027, 3023, 3030 and 3028.
Lack of uniformity was recorded in 3006, 3001, 3024, 3022, 3041, 3046, 3044, 3048 and 3042.

The station is also conducting Multi-location Hybrid Trial (MLHT) with 8 entries and Station Varietal Trial-l, Il
and Il with 20 entries each. They are also testing of 11 private entries, 15 B & R lines and 15 local
germplasm.

The breeding material in different segregating generations, mainly for grain mold and high yield and
germplasm were planted after the trials. The F> of National collaborative breeding programme was also
planted. Maintenance breeding of DSV 6, DSV 1, SSV 74, AKMS 14A & B, 27A & B, SB 401A & B, DNA 1,
DNB 1, DNA 2, DNB 2, DNA 4, DNB 4, DNA 5, DNB 5 and DRB 5 was also taken up at the centre.

A farmers’ variety, named Kalagunta, was very conspicuous. It is very tall and takes about 150 days to
mature. The crop of this variety was still in vegetative stage. Another farmers’ variety, Byahatti local was very
good and is appearing like improved variety.

19.Indore

1.

2.

9.

The center received normal rainfall (965 mm) during this year. The experiments were well managed and
ready to harvest. The experiments were sown during the last week of June (24-25 June 2010).

Four coordinated breeding trials were conducted. The promising entries were 1008, 1006, 1013, 1041, 1031,
1032, 1067 and 1075 in AVHT, 7047 in IAVHT, 2003, 2008, 2011, 2033, 2047, 2046 and 2062 in IHT and
3048 and 3045 in IVT (GS).

Station varietal and hybrid trials 2 each were conducted. The programme on development of CMS lines
consisted of conversion of old (24) and new (26) A/B pairs.

Fifty germplasm lines collected from Gir region were evaluated. A trial of 36 segregating populations (F4 -15,
Fs.14 and F2.7) were evaluated.

The hybrid seed production of CSH-18 has also been taken and there was good synchronization between
male and female lines, sown at the same time. Besides, seed production of promising varieties SPV-1820,
SPV-1862, SPV-2013 and SPV-1885 were also taken up.

Under team effort 107 germplasm, 63 crosses of F2 .5 and 244 mini-core collections were being evaluated.

In Agronomy, six AICSIP ftrials and one state trial were conducted. In fertility x genotype response, all the
grain sorghum genotypes responded up to 150% RDF (120:60:60 Kg NPK/ha). SPV 1870 and SPV 1871
performing better than the check (CSV 23). In case of sweet sorghum, test hybrid SPSPH 30 was better,
though its germination was poor. Sorghum genotypes CSH 16 and CSV 15 were sowing better performance
in intercropping with pigeonpea and soybean. In case of tillage and INM experiment, reduced tillage and
75% RDF through inorganic and 25% through FYM were looking at par with 100% RDF through inorganic
and conventional tillage. In weed management trials, intercropping of cowpea suppressed the weed growth.
CSH 16 and JJ 1022 with atrazine 0.50 kg/ha + 1 hand weeding sowing better performance.

In Entomology, 3 trials (in 2 sets; Set A for shoot borer and B for shoot fly) 1 each on AVHT, IHT and IVT
were conducted for evaluation of relative tolerance to sorghum key pests; along with 2 station trials were
conducted. In AVHT (GS) Set A, the promising entries were 1050,1035, 1062,1038,1064,1048,1040,
1037,1016,1071 and 1004. In AVHT (GS) Set B, most of the entries were suffering due to shoot fly and ergot
due to late sowing (12-7-10 and re sowing on 26-7-10). The entries viz., 1007, 1015, 1081 and 1047 were
showing better tolerance. In [IHT (GS) Set A, the promising entries were 2011,
2013,2063,2084,2002,2033,2042,2045,2064,2072, 2076 and 2047.IHT Set B did not germinate. In case of
IVT Set A, the promising lines were 3047, 3027, 3010, 3023, 3022 and 3045. In IVT Set B, 3031 was the
promising entry.

Also visited KVK Shajapur to see the FLD. It was nicely conducted with the help of KVK. The performance of
SPH 1148 was superior over local check and it was liked by the farmers.

Recommendations

1. It was suggested to compile the data of experiments completed 2 years and submit good papers to
refereed journals.

2. Sorghum production technologies developed be sent to DSR for compilation.

3. Farmers meet should be organized at FLD site to show the results to other farmers.
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Report on monitoring of AICSIP trials: Rabi 2010-11

Introduction: AICSIP rabi 2010-11 trials were monitored during the months of January and February. Eleven
centers were monitored during the period. Composition of the monitoring team and their dates of visit are
presented in Table 1.
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Table 1: Detail of the monitoring team of AICSIP trials during rabi 2010-11

Center Team members Dates -2010-11
Mohol, Phaltan and Rahuri | VR Bhagwat, IK Das, DT Deshmukh and OS Lokhande January 9-13, 2011
Bijapur Prabhakar, YD Narayana and VS Kupsad January 11, 2011
Dharwad AV Gadewar, Sameer Kumar, JS Mishra January 17, 2011
Nandyal Kanna Babu and Sunil Gomashe January 18, 2011
Surat and Tanchha Sujay Rakshit and DT Deshmukh February 9-11, 2011
Parbhani and Akola Prabhakar, SR Gadakh, AD Pawar and DB Pawar February 9-11, 2011
Tandur MS Raut, Prabhakar, MY Samdur February 15, 2011

Highlights of the report
CRS (DSR), Solapur

The Centre received 779.6 mm rainfall from June to Dec 2010, which was 3.53% higher than normal rainfall.
Early genotypes in AVHT-SS were 1002, 1021, 1023, 1024, 1032, 1051, 1053,1054, 1062, 1081, 1083 and
in IVHT (Shallow soil), they were 3014, 3015, 3042, 3045, 3072 and 3075

In shoot fly screening trials, observations shoot fly deadhearts at 14, 21, 28 DAE were recorded. The
incidence of shoot fly was ranged from 20-75%.

The leaf damage and deadhearts at 60 DAE due to stem borer were also recorded. The deadheart damage
was low to moderate (<15%)

Prolonged rainy season, higher than normal rainfall (4% more), and high humidity during sowing and early
plant growth stage facilitated inoculums build up and infection of foliar diseases in almost all the crops expect
normal sown one (that sown after 150 Oct)

Early sown crops (sown in 3" week of September) was severely affected by foliar diseases especially stripe
and mosaic virus due to prolonged rainy season and high humidity. Severity of incidence ranged from 40-
70%. However, crops sown in normal time (2nGI week of October) was almost free from such diseases.
Among nutrient levels trials, RDF treatment was relatively better and Parbhani Moti and Phule Vasudha
performed well irrespective of nutrient levels.

ADR, MPKYV, Solapur
Four trials (AVHT-DS, AVHT-SSm IVHT-DS and IVHT-SS) were sown during first week of October, 2010.
In IVHT-SS, maize mosaic virus was prominent in IVHT-SS.

Mohol

Early sown crops (sown in 3" week of September) was severely affected by foliar diseases especially stripe
and mosaic virus incidence. However, crops sown in October recorded less foliar diseases.

Terminal drought was observed in early planted trials.

Like Solapur, the foliar diseases were relatively more on early flowering genotypes (Phule Mauli, Phule
Anuradha, Vasudha, Sel-3) and as high as 60-80% foliage were damaged.

The entry AVHT-SS- 1042 was found highly susceptible to stress.

The entries in AVHT-SS 1005, 1014, 1008, 1021, 1009 were promising. Striga weed was more in all plots.

NARI, Phaltan

Phaltan centre also experienced excess rains resulting in high humidity and severe foliar diseases. The trials
were fully irrigated.

Station trials were sown in time (1% week of October); however, sowing of AICSIP trials were delayed. AVHT
and IVHT trials were sown in 2" week of November. While Sweet sorghum and F3 population were sown
even later (the crops were around PI stage)

Most of the entries in AVHT and IVHT were severely affected by foliar diseases like leaf blight (30-50%) and
downy mildew (20-40%) A few genotypes were relatively less susceptible to foliar diseases. There was
sporadic incidence of “Pokkah boeng” as well in few entries.

Sweet sorghum trial and F3 population were, however, free from any disease as the crop was in early
vegetative stage. The trial was affected with shoot fly and aphids and seed setting was affected.

Rahuri

Rahuri also received excess rainfall this season. Except few, most of the trials were sown during 2-3" week
of September. Severe rust incidence was noted on almost all the AICSIP trials in September sown crop.

In breeding ftrials, irrespective of entry more than 60 % foliage was damaged by rust and not much
differential rust response was noted among genotypes.
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3. Apart from rust, stripe and mosaic virus incidence (20-40%) were noted. Late sown crops, on the other hand,
were suffered from leaf blight incidence.

4. Promising genotypes in AVHT-DS were 2005, 2021, 2025, 3038, 2053, 2055, 2066, 2067, 2079 and 9002,
9011, 9014, 9015, 9032, 9037, 9042, 9050, 9066, 9063, 9067, 9074 in IVHT (Deep soil

5. Promising hybrids were 185A x SLR 39, 104A x SLR 57, 185 A x SLR 47, 185 A x SLR 59

6. There was apparent differences in the fertility level RDF treatments. Among the genotype SPV-1830 and
SPV-1833 relatively performed better than check CSV-22R.

7. Under the irrigated trials, there were no apparent differences amongst the fertility levels. Amongst the seven
genotypes, SPS-1620 and check CSH-15R were performed better irrespective of fertility levels.

8. The plant population was affected due to heavy incidence of aphids and shoot fly.

9. In IWM trial, under irrigated condition the treatment Atrazine + 1HW found better and among genotypes
CSV-216R performed well and it was followed by Phule Chitra and M-35-1.

10. Shoot fly infestation was 5 to 90% during crop period. The damage due to stem borer was low.

11. The aphid and shoot bug incidence was moderate. The plant stand was affected due to heavy rains on 18"
November in B& R lines, SFN and APSHN.

12. In Physiology trials, severe incidence of foliar disease was observed in most of the entries of trials on
‘drought tolerance’ and ‘root character studies’. The entry SSRG 420 was promising for grain yield, while
SSRG 298, 405, 392 and 447 had severe problem of seed setting.

13. The trial on ‘terminal drought tolerance’ (56 entries + 7 checks)) suffered from severe shoot fly attack
resulting in very sparse plant stand.

14. The ‘sweet sorghum trial’, suffered from water stagnation problem and plant stand was low. Disease
incidence was relatively less in these trials. However, these 2 trials may not provide valid data at the end.

6. Bijapur

1. All the coordinated breeding trials were conducted. The promising entries were 3011, 3010, 3001, 3006,
3003 and 3015 in IVHT (SS), 1002, 1006, 1014, 1023, 1009, 1013, 1004, 1011, 1019, 1012 and 1008 in
AVHT-SS.

2. Promising entries were 2052, 2081, 2074, 2068, 2066, 2067, 2072, 2073, 2085 and 2078 AVHT (DS) and
9006, 9016, 9018, 9021, 9006, 9011, 9007, and 9019 in IVHT-DS.

3. For charcoal rot breeding, the progenies of CSV-216R x E36-1 were promising.

4. Incidence of shoot fly ranged from 28 to 37%. Besides, this year severity of shoot bug and aphids were
noted. Location can be made of not spot for aphid and shoot bug.

5. Promising entries in Adv. drought adaptation trial in medium soil were SSPG-374, 376, 410, 420, 377 and
352

7. Nandyal

1. IVHT was well maintained and there was no biotic and abiotic stress. Recommended (Alpha design) was not
followed. Poor plant population noticed in some entries.

2. Parental line trial was well maintained. Superior entries foe specific traits like yield, rust resistance, grain
type, dwarf and tall types were identified by the concerned scientist.

8. Dharwad

1. Dharwad received good rains (475.1 mm) 74% higher than that of average rainfall of last 60 years (273.6
mm) The overall plant stand in trials was good with moderate incidence of shoot fly and leaf blight.

2. Sorghum genotypes in fertility related trial, the test hybrid ‘SPH 1620’ and test varieties SPV 1833 and 1830
were superior over their respective checks ‘CSH 15R and M35-1/CSV 22.

3. In AVHT pathology trial entry 1073 (RIll) found almost killed by DM. Diseases rust and Downy mildew was
rampant all over all the trials and more surprising was appearance of DM in rabi crop.

4. Rust was heavy this season. Shoot fly damages was usual.

9. Parbhani

1. The promising entries were 9004, 9020, 9002, 9005, 9001 IVHT (DS), 2039, 2054, 2042, 2031, 2034, 2043,
2032, 2041, 2053, 2010, 2004, 2009, 2018, 2005 in AVHT (DS) and 1019, 1008, 1014, 1016, 1017, 1013,
1011, 1009 in SMVT.

2. Hybrid development programme consisting of male sterile lines (PMS 71A, PMS 74A, PMS 77A, PMS 90A,
ICSA 231, ICSA 237, ICSA 24004, ICSA 25003) and restorers (C— 43, KR — 132, KR — 132, PVR 672, PVR
653, PVR 675, PVR 661, PVR 652) were promising..

3. In the tillage experiment, conventional tillage was better treatment.The response of SPV-1830, SPV-1833
was best in irrigation.

4. The entries promising in Advanced drought adaptation trial in Medium soil were SSPG-378, 414, 411, 394,
298, 444, 297, 257.

10.Akola

1.

Akola centre is having a major programme for hybrid development and have maintained 32 CMS lines (A/B
line pairs) stabilized and 138 new restorers.
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2. Besides, they are evaluating more than 200 A/B line pairs in different stages of conversion (BC 2 to BC6)
Some of the CMS lines AKR66-2A, AKR-80A, AKR-43A, AKR-45A, AKR-67-1A, AKR-47A, AKR68-1A, AKR-
46-2A are promising with better grain quality than the existing 104A.

3. Among R lines, AKSV-316, AKSV-342, AKSV-336m AKSV-335 is promising.

4. Also, the centre is evaluating many crosses in various segregating generations (F2 to F9) for rabi adaptation.

11.Tandur

1. Two coordinated breeding trials were conducted. Promising entries were 9015, 9012, 9008, 9023, 9003,
9006, 9021, 90234 in IVHT (DS) and 2004, 2022, 2013, 2214, 2008, 2017, 2006, 2015 in AVHT (DS)

2. Fresh crosses made during 2010-11 were CSV 216 R x TNDS-1, TNDS -1 x (Sb x Su-12), CSV-216 R x (Sb
x Su-17), PSV-1 x (Sb x SI-11) and NTJ-2 x (Sb x SI 8)

3. Besides, 25 A and B lines were crossed with 10 R lines to produce experimental hybrids during 2010-11 rabi.

4. Germplasm evaluation: Eighty four entries are being maintained at ARS, Tandur

12 Surat/Tanchha

The condition of trials (particularly IVHT DS) was very good. Fields are weed free and well maintained. In
AVHT DS trial rep Il has lesser plant population. It was noted that the center has not recorded initial plant
population. They have been advised to follow the Breeding Data Booklet strictly.

2. Some of the promising entries in AVHT DS trial are 2013, 2014, 2021, 2048, 2050, 2055, 2066, 2072, 2082
and 2086.

3. In IVHT DS trial the promising entries are 9003, 9007, 9018, 9019, 9035, 9039, 9045, 9048, 9049, 9053,
9054, 9063, 9067, 9069, 9073, 9076, 9077 and 9078. Expression of local check BP 53 was not good.

4. Besides the AICSIP trial the center is also conducting four state trials, viz., Large Scale Varietal Trial (with
5 entries and 5 checks), Small Scale Varietal trial | (with 9 entries and 3 checks), Small Scale Varietal trial
Il (with 8 entries and 4 checks) and Preliminary Evaluation Trial (with 17 entries and 5 checks). The
condition of trial was good.

5. Visit of Surat farm revealed that the farm is surrounded by main roads from all the sides, which hampers
the drainage leading to water logging of the field during heavy rain.

Detailed report

Mohol, Phaltan and Rahuri : All zones received nearly two fold of average annual rainfall during the months of
July, August, and September and part of October. The excess rains affected the early sown Rabi sorghum
(September sowing) and surfaced severe foliar diseases like stripe and mosaic virus. Some of the trials have
been faced terminal drought since there was no rain after October. However, late planted rabi sorghum (October)
had good growth and was free from diseases. Wherever, life saving irrigation provided the crop was in good
condition. The shoot fly incidence was moderate to heavy (10-45%) in September sown crop. The stem borer
incidence was low. The aphid infestation has initiated in late sown crop.

CRS (DSR), Solapur (January 10, 2011): The Centre received 779.6 mm rainfall from June to Dec 2010, which
was 3.53% higher than normal rainfall.

a) Breeding Trials

1. Sowing of crop was in the month of September. It was in grain filling to harvesting stage and affected by
leafy diseases.

2. The trials (AVHT, IVHT) under deep soil condition were satisfactory.

3. The trials (AVHT, IVHT) under shallow soils at mulegaon farm were under stress condition at grain filling
stage.

AVHT (Shallow soil): The crop suffered due to leafy diseases before flowering. Early genotypes were R- | - 1002,
1021, 1023 & 1024, R — 1 — 1032, 1051, 1053 & 1054, R - 1ll - 1062, 1081, 1083 & 1084

IVHT (Shallow soil): The crop suffered due to leafy diseases before flowering. Early genotypes were R- | — 3014
& 3015, R— 11 - 3042 & 3045, R - lll - 3072 & 3075

Diseases score need to be recorded. Trials and field records were well maintained

b) Entomology Trials

1. Total 9 trials on shoot fly screening (AVHT-SS, AVHT-DS, IVHT-SS, IVHT-DS, B&R lines, Local check, SFN-
I, SFN-II, SFR- F4 lines) were sown on 27-28 Sep, 2010.

2. In shoot fly screening trials, observations shoot fly deadhearts at 14, 21, 28 DAE were recorded. The
incidence of shoot fly was ranged from 20-75%.

3. The leaf damage and deadhearts at 60 DAE due to stem borer were also recorded. The deadheart damage
was low to moderate (<15%)

4. The early planted trials were affected due to terminal drought. However the purposes of recording
observations on shoot fly and stem borer was achieved.

5. Another trial on aphid resistance trial was sown on 19" November. The crop was six week old. The initial
incidence of aphid was seen.
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The entries that showed low shoot fly damages at Solapur were given below:

4

1

Trial Promising entries

R-l R-lI R-1lI
AVHT-SS 1010, 1020, 1014, 1006 1051, 1040, 1041, 1060 1084, 1062, 1069
AVHT-DS 2008, 2022, 2005, 2030-2 2060-2, 2055, 2058, 2043 2062, 2066, 2072, 2081
IVHT-SS 3006, 3018, 3019, 3009 3045, 3042, 3046, 3038 3071, 3070, 3076, 3068
IVHT-DS 9026, 9019, 9015, 9027, 9005 9057, 9041 9080, 9061,9079
B&R lines 101, 107, 111, 112, 116, 121, 124 131, 137, 140, 142, 150, 154, 155 167, 168, 175, 178,
Local check 3,7, 14, 15, 24,28
SFN-I 802, 805, 808, 812, 814, 821, 822, 825, 829, 833 843, 845, 846, 847,850, 859
SFEN-II 903, 906, 911, 914, 923, 930, 933 941, 943, 949,953
SFR-F4 lines 2,3,20,22,32, 39,42, 43, 52, 58, 60, 61, 62, 85, 92

c) Pathology Trials

1. Prolonged rainy season, higher than normal rainfall (4% more), and high humidity during sowing and early
plant growth stage facilitated inoculums build up and infection of foliar diseases in almost all the crops expect
normal sown one (that sown after 15™ Oct)

2. Early sown crops (sown in 3" week of September) was severely affected by foliar diseases especially stripe
and mosaic virus due to prolonged rainy season and high humidity. Severity of incidence ranged from 40-
70%. However, crops sown in normal time (2nd week of October) was almost free from such diseases.

3. Among early sown crops early flowering genotypes (Phule Mauli, Phule Anuradha& Phule Yashoda)
recorded more disease compared to late flowering one.

4. AVHT & IVHT trials both at deep (A-Block) and shallow soil (Mulegaon) suffered from severe moisture
stress. As life saving irrigation was not provided thus resulted very poor earhead emergence. Expression of
charcoal rot, which is known to have strong relation with sink development, will not be adequate for
consideration. Hence the above trials are as good as vitiated.

5. The ftrial on ‘Eco-friendly management of disease’ at Mulegaon had good plant stand and ear head
emergence, and might provide important information.

d) Agronomy trials:
1. Among nutrient levels trials, RDF treatment was relatively better and Parbhani Moti and Phule Vasudha
performed well irrespective of nutrient levels.

ADR, MPKYV, Solapur (January 10, 2011)

a) Breeding Trials

1. Four trials (AVHT-DS, AVHT-SSm IVHT-DS and IVHT-SS) were sown during first week of October, 2010.
2. InIVHT-SS, maize mosaic virus was prominent in IVHT-SS.

3. In general the crop condition was good where sowing was done on deep black soils.

Mohol (January 10, 2011)

a) Breeding Trials

1. Early sown crops (sown in 3" week of September) was severely affected by foliar diseases especially stripe
and mosaic virus incidence. However, crops sown in October recorded less foliar diseases.

2. Terminal drought was observed in early planted trials.

3. Shallow soil depth contributed in moisture stress on entries in AVHT and IVHT. Many plants failed to emerge
panicle.

4. Like Solapur, the foliar diseases were relatively more on early flowering genotypes (Phule Mauli, Phule
Anuradha, Vasudha, Sel-3) and as high as 60-80% foliage were damaged.

5. The entry AVHT-SS- 1042 was found highly susceptible to stress.

6. The entries in AVHT-SS 1005, 1014, 1008, 1021, 1009 were promising. Striga weed was more in all plots.

7. Over all sorghum rainfed crop was normal in growth plant population.

AVHT (Shallow soil): The crop suffered due to leafy diseases before flowering. Promising genotypes were R- | —

1001, 1003 & 1024, R — 11 — 1033, 1051 & 1054, R — Il — 1062, 1065, 1081 & 1083
IVHT (Shallow soil): The crop suffered due to leafy diseases before flowering. Promising genotypes were R- | —
3010, 3012 & 3008, R — Il — 3033, 3042 & 3045, R — lll — 3062, 3072, 3074 & 3075

NARI, Phaltan (January 11, 2011)

a) Breeding Trials
Phaltan centre also experienced excess rains resulting in high humidity and severe foliar diseases. The trials
were fully irrigated.

2. Station trials were sown in time (1% week of October); however, sowing of AICSIP trials were delayed. AVHT
and IVHT trials were sown in 2" week of November. While Sweet sorghum and F3 population were sown
even later (the crops were around PI stage)
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3. Most of the entries in AVHT and IVHT were severely affected by foliar diseases like leaf blight (30-50%) and
downy mildew (20-40%) A few genotypes were relatively less susceptible to foliar diseases. There was
sporadic incidence of “Pokkah boeng” as well in few entries.

4. Sweet sorghum trial and F3 population were, however, free from any disease as the crop was in early
vegetative stage.

5. The trial was affected with shoot fly and aphids and seed setting was affected.

The entries in breeding trials that showed low shoot fly and stem borer damages at Phaltan:

Trial Promising entries
R-l R-l R-1lI

AVHT-SS
Shoot fly res 1013, 1017, 1001 1047, 1043, 1051 1069, 1077, 1081
Stem borer res 1003, 1019, 1017 1054, 1044, 1048 1061, 1082, 1062
Superior entries 1003, 1021, 1002 1031, 1047, 1040 1081, 1062, 1065
IVHT-SS
Shoot fly res 3003, 3012, 3001 3033,3032, 3041 3062, 3064, 3069
Stem borer res 3003, 3013, 3002 3032, 3033, 3043 3062, 3074, 3069
Superior entries 3012, 3014 3033 3062, 3072, 3074
Sweet Sorghum
Shoot fly res SSRV 10, SSRV- 21 SSRH-40

AVHT (Shallow soil): Irrigation was given to trial. Early genotypes were R- | - 1002, 1021 &1024

R-11-1032, 1051 & 1054 , R -1l - 1062,1081 & 1083

IVHT (Shallow soil): Irrigation was given to trial. Early genotypes were R- 1 — 3012 & 3014, R — || — 3045

R -1l - 3062, 3072 & 3074

Data booklet for recording observation should be followed . Diseases and pest score need to be recorded.
Recommended sowing date need to be checked.Trial was given irrigations.

MPKYV, Rahuri (January 12, 2011): Rahuri also received excess rainfall this season. Except few, most of the
trials were sown during 2-3 week of September. Plant height, stand and panicle emergences were normal.
Foliar diseases were noticed in AICSIP trials. Severe rust incidence was noted on almost all the AICSIP trials in
September sown crop.

a) Breeding

1. Irrespective of entry more than 60 % foliage was damaged by rust and not much differential rust response
was noted among genotypes.

2. Apart from rust, stripe and mosaic virus incidence (20-40%) were noted. Late sown crops, on the other hand,
were suffered from leaf blight incidence.

AVHT (Deep soil): . Crop suffered due to leafy diseases before flowering. Promising genotypes were R- | — 2005,
2021 & 2025, R — Il — 3038, 2053 & 2055, R — Il - 2066, 2067 & 2079

IVHT (Deep soil): Crop suffered due to leafy diseases before flowering. Promising genotypes were R- | — 9002,
9011, 9014 & 9015, R — 11 — 9032, 9037, 9042 & 9050, R — Il - 9066, 9063, 9067 & 9074

DSR Hybrid trial: Promising hybrids were R — | - 185A x SLR 39, 104A x SLR 57, R—11-185 Ax SLR 47, 185 A
x SLR 59

Diseases and pest score need to be recorded

b) Agronomy

1. The rainfed trials were conducted in good field management.

2. The plant population & overall growth was satisfactory

3. There were no visual differences among the treatments in micronutrient response trial.

4. There was apparent differences in the fertility level RDF treatments. Among the genotype SPV-1830 and
SPV-1833 relatively performed better than check CSV-22R.

5. Under the irrigated trials, there were no apparent differences amongst the fertility levels. Amongst the seven
genotypes, SPS-1620 and check CSH-15R were performed better irrespective of fertility levels.

6. The plant population was affected due to heavy incidence of aphids and shoot fly.

7. In IWM ftrial, under irrigated condition the treatment Atrazine + 1HW found better and among genotypes
CSV-216R performed well and it was followed by Phule Chitra and M-35-1.

8. In general rainfed rabi sorghum in different was not seen satisfactory

Entomology
1. Shoot fly infestation was 5 to 90% during crop period. The damage due to stem borer was low.
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2. The aphid and shoot bug incidence was moderate.

3. The plant stand was affected due to heavy rains on 18" November in B& R lines, SFN and APSHN.

4. The trials of B& R lines, SFN and APSHN have been vitiated due to poor growth of plants.

The entries that showed low shoot fly damages (<35%) at Rahuri were given below:]

Trial Promising entries
R-l R-ll R-ll
AVHT-DS | 2025, 2001, 2005, 2013 2038, 2032, 2057, 2052, 2060 2081, 2088, 2082, 2083
AVHT-SS | 1004, 1020, 1008, 1002, 1024, 1025 1033, 1042, 1058, 1036, 1055, 1014 | 1081, 1086, 1090, 1067, 1079,
1072, 1080

IVHT-DS | 9019, 9012, 9024, 9027, 9025 9038, 9057, 9035 9079, 9082
IVHT-SS 3017 3037, 3036, 3047, 3041
B&R lines | 112 139 178
SFN-| 818 822 855

Physiology

1. In Physiology trials, severe incidence of foliar disease was observed in most of the entries of trials on
‘drought tolerance’ and ‘root character studies’. The entry SSRG 420 was promising for grain yield, while
SSRG 298, 405, 392 and 447 had severe problem of seed setting.

2. The trial on ‘terminal drought tolerance’ (56 entries + 7 checks)) suffered from severe shoot fly attack
resulting in very sparse plant stand.

3. Sweet sorghum trial, suffered from water stagnation problem and plant stand was low. Disease incidence
was relatively less in these trials. However, these 2 trials may not provide valid data at the end.

Recommendations

Rahuri

a) The data on stem borer need to record as per methodology (Action: Entomologist)

b) The breeding materials if meant for shoot fly resistance evaluation should be conducted under entomology
blocks to get maximum pressure of shoot fly (Action: Breeder and Entomologist)

c) Rahuri centre may have an option of a Pathologist for conducting and co-ordination research on sorghum
diseases resistance (Action: OIC AICSIP)

d) All the state released genotypes and local checks including Maldandi (M 35-1) need to be demonstrated in
demonstration plots

Phaltan

a) Sequential planting to be conducted on susceptible genotypes and common genotypes to study population
dynamics of shoot fly, this will help to know whether this station is hot spot for shoot fly (Action: OIC AICSIP)

b) The entomology trials can be evaluated at Phaltan, since it was told by the scientist that this centre is hot-
spot for shoot fly incidence. In such case, the proposal may be moved by the Phaltan for consideration
(Action: OIC AICSIP)

c) All the state released genotypes and local checks including Maldandi (M 35-1) need to be demonstrated in
demonstration plots

d) General: The present AICSIP entries (e.g., AVHT, IVHT etc) carry inherent susceptibility to one or the other

foliar diseases (as evident from severe disease incidences from different locations this year) Therefore,
regular field screening of advanced material needs to be undertaken at Dharwad (Rust, Downy mildew),
Udaipur (Blight) and Solapur (virus diseases) The result should be given weightage for selection of entry for
release proposal.

RARS, Bijapur (January 11, 2011): All the Coordinated trials under Breeding, Entomology and Physiology were
satisfactory and conducted as per the technical programme . The highlights of observations are as follows.

Breeding: All the coordinated breeding trials were conducted. The promising entries were
IVHT (SS): 3011, 3010, 3001, 3006, 3003 and 3015.

AVHT (SS): 1002, 1006, 1014, 1023, 1009, 1013, 1004, 1011, 1019, 1012 and 1008.
AVHT (DS): 2052, 2081, 2074, 2068, 2066, 2067, 2072, 2073, 2085 and 2078.

IVHT (DS): 9006, 9016, 9018, 9021, 9006, 9011, 9007, and 9019

For charcoal rot breeding, the progenies of CSV-216R x E36-1 were promising.

Entomology: Incidence of shoot fly ranged from 28 to 37%. Besides, this year severity of shoot bug and aphids
were noted. Location can be made of not spot for aphid and shoot bug.
Physiology: The entries promising in Advanced drought adaptation trial in Medium soil were SSPG-374, 376,

410,

420, 377 and 352

Recommendations:

1.

Advanced pairs in “B” line improvement should be converted and tested for combining ability.

AICSI® Coordinating team report agm11.doc Page 53 of 88



41 Annual Sorghum Group Meeting-agm11-Dharwad %

A

2. Germplasm lines should be deposited in Gene Bank at DSR, Hyderabad after evaluation.
3. Bijapur centre may be considered predominantly for screenings aphid and shoot bug resistant materials
and to be discussed in the meeting.

Nandyal (January 18, 2011): IVHT: Trial was well maintained. There was no biotic and abiotic stress. Crop was
at flowering stage. Recommended (Alpha design) was not followed. Poor plant population noticed in some
entries.

PLT: Trial was well maintained. No specific stress was noticed. The crop was of grain maturity stage. Superior
entries foe specific traits like yield, rust resistance, grain type, dwarf and tall types were identified by the
concerned scientist.

Recommendations:

¢ Recommended design should be followed

e Bagging of 4-5 plants in each entry should be carried out for checking male sterility. Uniform plant population
needs to be maintained in all replications.

Dharwad: During rabi 2010-11, Dharwad received good rains (475.1 mm) 74% higher than that of average
rainfall of last 60 years (273.6 mm) Rainfall during Sep/Oct delayed sowing of rabi trials. The overall plant stand
was good with moderate incidence of shoot fly and leaf blight. Phule Yashoda seems better in checking weed
growth may be due to taller plants.

Sorghum genotypes in fertility related trial, the test hybrid ‘SPH 1620’ and test varieties SPV 1833 and 1830 were
superior over their respective checks ‘CSH 15R and M35-1/CSV 22. In AVHT pathology trial entry 1073 (RIII)
found almost killed by DM. Diseases rust and Downy mildew was rampant all over all the trials and more
surprising was appearance of DM in rabi crop. Rust was heavy this season. Shoot fly damages was usual.

Parbhani (February 10, 2011): All the Coordinated trials under Breeding, Agronomy, Entomology and
Physiology were satisfactory and conducted as per the technical programme . The highlights of observations are
as follows.

Breeding: All the coordinated breeding trials were conducted. The promising entries were

IVHT (DS): 9004, 9020, 9002, 9005, 9001.

AVHT (DS): 2039, 2054, 2042, 2031, 2034, 2043, 2032, 2041, 2053, 2010, 2004, 2009, 2018, 2005.
SMVT: 1019, 1008, 1014, 1016, 1017, 1013, 1011, 1009.

Hybrid development programme consisting of male sterile lines (PMS 71A, PMS 74A, PMS 77A, PMS 90A, ICSA
231, ICSA 237, ICSA 24004, ICSA 25003) and restorers (C— 43, KR — 132, KR — 132, PVR 672, PVR 653, PVR
675, PVR 661, PVR 652) were promising..

Agronomy: In the tillage experiment, conventional tillage was better treatment.The response of SPV-1830, SPV-
1833 was best in irrigation.

Physiology: The entries promising in Advanced drought adaptation trial in Medium soil were SSPG-378, 414,
411, 394, 298, 444, 297, 257.

Recommendations:
e Advanced pairs in “B” line improvement should be converted and tested for combining ability.
e  Germplasm lines collected from Karnataka should be deposited in Gene Bank at DSR, Hyderabad after
evaluation.

Akola (February 11, 2011): Akola centre is having a major programme for hybrid development. Accordingly, they
have maintained 32 CMS lines (A/B line pairs) stabilized and 138 new restorers. Besides, they are evaluating
more than 200 A/B line pairs in different stages of conversion (BC 2 to BC6) Some of the CMS lines AKR66-2A,
AKR-80A, AKR-43A, AKR-45A, AKR-67-1A, AKR-47A, AKR68-1A, AKR-46-2A are promising with better grain
quality than the existing 104A. Among R lines, AKSV-316, AKSV-342, AKSV-336m AKSV-335 is promising. Also,
the centre is evaluating many crosses in various segregating generations (F2 to F9) for rabi adapatation.

Recommendations
e  The centre has developed new CMS lines and they should make large number of crosses and test them
in multi-locations.
e For developing hybrids, they can work in collaboration with rabi centre so that they can use diverse
restorers, which in turn may lead to development of hybrids with more heterosis.

Tandur (February 15, 2011): All the Coordinated trials under Breeding and Agronomy were satisfactory and
conducted as per the technical programme . The highlights of observations are as follows.
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Breeding: Two coordinated breeding trials were conducted. The promising entries were
IVHT (DS): 9015, 9012, 9008, 9023, 9003, 9006, 9021, 90234.
AVHT (DS): 2004, 2022, 2013, 2214, 2008, 2017, 2006, 2015.

Breeding programme: Fresh crosses made during 2010-11 were CSV 216 R x TNDS-1, TNDS -1 x (Sb x Su-12),
CSV-216 R x (Sb x Su-17), PSV-1 x (Sb x SI-11) and NTJ-2 x (Sb x S| 8) 135 pre breeding crosses of F5
generation were evaluated and the selections were made. Besides, 25 A and B lines were crossed with 10 R
lines to produce experimental hybrids during 2010-11 rabi. It was learnt that TNDS-1 entry completed first year
minikit testing during 2010-11 rabi.

Germplasm evaluation: Eighty four entries are being maintained at ARS, Tandur

Recommendations
e The centre should evaluate high potential lines for grain and fodder yields, since; they have very deep
black soils.

e The centre also should utilize more germplasm lines and effect more number of crosses for
development of varieties and hybrids.

Surat/Tanchha (February 10, 2011)

1. The trials sent to Surat center was relocated to Tancha.

2. Date of sowing of both IVHT DS and AVHT DS was 12.10.2011. After sowing the crop received two light
rains. Rainfall preceding the crop in the location was very good and the field was totally submerged for
considerable period of time. The condition of trials (particularly IVHT DS) was very good. Fields are weed
free and well maintained. In AVHT DS trial rep Il has lesser plant population. It was noted that the center
has not recorded initial plant population. They have been advised to follow the Breeding Data Booklet
strictly.

3. Some of the promising entries in AVHT DS trial are 2013, 2014, 2021, 2048, 2050, 2055, 2066, 2072, 2082
and 2086.

4. In IVHT DS trial the promising entries are 9003, 9007, 9018, 9019, 9035, 9039, 9045, 9048, 9049, 9053,
9054, 9063, 9067, 9069, 9073, 9076, 9077 and 9078. Expression of local check BP 53 was not good.

5. Besides the AICSIP trial the center is also conducting four state trials, viz., Large Scale Varietal Trial (with
5 entries and 5 checks), Small Scale Varietal trial | (with 9 entries and 3 checks), Small Scale Varietal trial
Il (with 8 entries and 4 checks) and Preliminary Evaluation Trial (with 17 entries and 5 checks). The
condition of trial was good.

6. Visit of Surat farm revealed that the farm is surrounded by main roads from all the sides, which hampers
the drainage leading to water logging of the field during heavy rain.

Recommendations: During review of AICSIP the problem of drainage should be discussed and if need arises
the location may be shifted.
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Climatic situation across the sorghum growing areas during 2010-11

JS Mishra and SS Rao

Overall, India received 1215 mm of rain against the long period average of 1197mm. "Seasonal rainfall
during monsoon season (June to September) attributed for 75% of the total rainfall in the country. The
seasonal rain during 2010 was 2% above normal. The rainfall in 2010 was excessive/normal over most
parts of the country except Punjab, east Madhya Pradesh, east UP, Bihar, Jharkhand and Gangetic West
Bengal where it was deficient mainly due to scanty rains either during winter or in the post monsoon
season. A major portion of the total rainfall during August and September (788 mm) due to favourable La
Nina conditions.

Seasonal rainfall during monsoon season (June to September) contributes about 75% of total annual
rainfall for the country as a whole. Seasonal monsoon rainfall during 2010 was 102% of its LPA of 89 cm.
Out of 597 meteorological districts for which data are available, 29% of the districts (173 districts) received
excess rainfall, 40% (240 districts) received normal rainfall, 29% (173 districts) received deficient rainfall
and the remaining 2% (11 districts) received scanty rainfall during the season.

A. Kharif 2010

Zone-l (North)

Udaipur: Crop received a total of 798 mm rainfall. The crop was sown during second week of July and
received normal rains during its growth period (up to 15™ Sep) and later faced moisture stress during
reproductive phase due to drought. The soil was sandy loam in texture, medium in available N and P, and
high in K with pH 7.9 and OM 0.32%.

Pantnagar: This centre received the highest rainfall (1994 mm) during crop season with high intensity in
Aug and Sep months. Soil was silty loam, neutral (pH 6.5-7.0), medium in organic carbon (0.62-0.72%), low
in K (85-134 kg) and high in phosphorus (51-65 kg/ha) content. The experiments were sown from 27" of
May to 13" July 2010.

Hisar: The crop received 708 mm rainfall with fair distribution from June-September. The soil was sandy
loam in texture, low in available nitrogen and medium in P and K. Experiments were sown during 14" May -
18" July 2010.

Ludhiana: The crop received 652 mm rainfall. The soil was sandy loam in texture, slightly alkaline (pH 7.9).
The soil was low in available N (211 kg/ha), P205 (17.5 kg/ha) and K20 (178 kg/ha). The micronutrients
content varied as 2.14 ppm Fe, 1.10 ppm Zn, 3.72 ppm, Mn and 0.16 ppm Cu. The crop was sown on 28
July, 2010.

Zone- | (South)

Coimbatore: The total rainfall received during kharif crop season (st. week 19 - 44) was 629 mm. The crop
faced mild drought during initial growth period (15 July-15 Aug). The crop was sown during 22-24 June
2010. The soils were clay loam in texture, slightly alkaline (pH 8.04), and low in available nitrogen (216
kg/ha), medium in available phosphorus (31 kg/ha) and high in available potassium (605 kg/ha). Soils were
sufficient in Fe (5.90 ppm) but deficient in Zn (0.94 ppm) content.

Palem: The soils were alfisols with sandy loamy texture having low available N (210 kg/ha) and medium in
available P (32 kg/ha) and K (450 kg/ha). The crop was sown during 4-21 July. The rainfall received during
crop season was 893 mm with fair distribution.

Zone- i

Dharwad: The soil was deep black clay, 75 cm depth, low in available N (220 kg/ha) and medium in
available P (21.2 kg/ha) and K (305 kg/ha) with neutral pH (7.2). Total rainfall received during crop period
was 1003 mm with almost uniform distribution.

Akola: This centre received fairly high rainfall (around 1400 mm) during the crop season. The soil was deep
(>75 cm depth), clay loam in texture, low in organic matter (0.74%) and nitrogen (174 kg/ha), medium in
phosphorus and high in available potassium content. The crop was sown during first week of July.

Parbhani: The total rainfall received during growing season was adequate (1260 mm) for kharif sorghum.
The soils were clay loam in texture, low in available N (91-110 kg/ha) and P (13.7-20.7 kg/ha) and high in K
(559-803 kg/ha) content with pH 7.78-7.90 and OC 0.26-0.47%. The crop was sown in first week of July.
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Indore: Crop received 975 mm total rainfall during kharif season with fairly proper distribution up to 15"
September. However, there was mild moisture stress during grain filling stage. The crop was sown on 25
June 2010. Soil was neutral in reaction (pH 7.4-7.8), low in available N (196-222 kg/ha), medium on
phosphorus (25-35 kg/ha) and high in potassium (380-520 kg/ha).

Surat: This centre received 1665 mm rainfall, of which, maximum was concentrated from July to 2" week
of September. Crop was sown during first week of July. Soil was deep black, deep (>100 cm depth), low in
OC (%), medium in available N (265 kg/ha) P (35 kg/ha), and K (392 kg/ha) with pH 7.8. The soil Zn and Fe
contents were 1.3 and 5.1 ppm, respectively.

Fig. 1. Total rainfall (mm) received during crop season at various AICSIP centres
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Udaipur (Zone-| North) Coimbtore [Zone-| South) Dharwiad (Zone 1] Indore Zone 1l
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Fig. 2. Rainfall distribution during crop season in different zones

B. Rabi 2010-11

All the centres received pre-sowing rains during last week of September to first week of October. The
maximum rain fall during July-December 2010 was recorded at Tandur (1305 mm) followed by Parbhani
(1153.5 mm), Parbhani, (900.4 mm), Dharwad (818.2 mm) and Solapur (561 mm) (Fig 3).
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Fig. 3. Total rainfall (mm) received during crop season at various AICSIP centres
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Compositional grain quality of sorghum hybrids evaluated under AHT

CV Ratnavathi, D. Gopala Krishna, M. Lavanya & JV Patil

Introduction: Sorghum and millets have been important staples in the semi-arid tropics of Asia and
Africa acting as principal sources of energy, protein, vitamins and minerals. Sorghum is considered as
a nutritious coarse cereal grain that is almost on par or richer than rice and wheat for many nutritional
components, especially dietary fiber, vitamins and minerals. The grains produced during rainy season
attract low market value because of physical quality deterioration due to mold, but chemical quality
does not always get affected significantly. Hence, grain quality evaluation of new sorghum varieties
and hybrids assume significance apart from superiority for grain yield. Grain samples from hybrids
evaluated under the advanced varietal trial, (AVHT-grain sorghum) of AICSIP were analyzed for
chemical quality parameters. The starch, protein, fat and water activity contents are the four major
constituents of grain affecting the quality in sorghum. Therefore, percent starch, protein and fat along
with water activity content, which affects the shelf-life of the flour, were determined in the randomly
collected replicated grain samples from the entries evaluated during kharif 2010 at three locations viz.,
Akola, Dharwad and Coimbatore. The results are presented in Table 1 and Table 2.

Coimbatore (Zone 1) Table-1: The data on percent fat, protein, starch and water activity, a,, (the
surface moisture of the flour) in 24 genotypes from this location of Zone | is presented in Table 1.

Fat: The fat content varied from 2.39% (SPV 462) to 2.78% (CSV 20). The pooled average fat content
was significantly (p < 0.01) different among genotypes. No one genotype was superior to the check
genotypes.

Protein: The protein content varied from 9.46% (SPV 462) to 10.34% (CSH 16). Genotypes SPH
1641, SPV 2000 and SPV 2019 were on par with check genotypes for the protein content. The pooled
average protein content was significantly (p < 0.01) different between genotypes.

Starch: The starch content varied from 62.60% (CSV 17) to 66.50% (SPH 1637). The genotype SPH
1637 and SPH 1648 were superior to the check genotypes while two genotypes (SPH 1648, CSH 16
D) were on par with SPH 1637 genotype for starch content (66.50%). The pooled average starch
content was significantly (p < 0.01) different between genotypes.

Water Activity: The water activity is the surface moisture of the flour which affects its keeping quality.
Lower the water activity in the flour, higher the keeping quality. The water activity ranged from 0.307
(SPV 462) to 0.427 (SPH 1641) a, units. The water activity did not vary significantly among
genotypes.

Akola & Dharwad (Zone Il) Table-2: The variability for all grain quality parameters fat, protein,
starch, and water activity (a,, the surface moisture of the flour) across locations and genotypes was
very limited.

Fat: The fat content at Akola and Dharwad locations varied from 2.48(SPH 1629) to 2.84 % (local
check) and 2.49 (SPH 1629) to 2.89 (SPH 1637) respectively. The pooled average fat content was
significantly (p < 0.01) different between genotypes. In Akola no genotype was superior to the check
genotype; while in Dharwad SPH 1637 was superior to the check genotypes.

Protein: The protein content at Akola and Dharwad locations varied from 9.30% (SPH 1649 and SPH
1651) to 10.21% (CSH 16) and 9.26% (SPV 2000) to 9.87% (SPH 1634) respectively. In Akola no
genotype was superior to the check genotype while in Dharwad SPH 1634 was superior to the check
genotypes. In Akola SPV 2000 was on par with the check genotype (CSH 16). In Dharwad SPH 1629,
SPH 1648 and SPH 1651 were on par with the SPH 1634. The pooled average protein content was
significantly (p < 0.01) different between genotypes.

Starch: The starch content at Akola and Dharwad locations varied from 63.20% (SPV 462) to 66.20%
(CSH 16) and 63.0% (SPH 1644) to 66.9% (SPH 1641) respectively. In Akola no genotype was
superior to the check genotype while in Dharwad SPH 1641 was superior to the check genotype. SPH
1637, SPH 1648 and SPH 1649 were on par with the SPH 1641 and also superior to the check
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genotypes (95%). The variability for all grain quality parameters (fat, protein, starch, and water
activity) across locations and genotypes was very limited. The pooled average starch content also
was significantly (p < 0.01) different between genotypes.

Water activity: The water activity ( a,, ) range for Akola and Dharwad locations varied from 0.360 (SPV
462) to 0.524 (SPH 1641) and 0.350 (SPH 1655) to 0.425 (CSV 23) respectively. The water activity
did not vary significantly among genotypes.

Conclusion: The results of pooled analysis of data across all three locations are presented in Table
1. The conclusions drawn from the grain quality analysis are enumerated below.

1. Mean water activity content ranged from 0.359 (SPV-462) to 0.455 (SPH-1641).

2. Mean fat content ranged from 2.48 (SPV-462) to 2.77 (SPH-1637)

3. Mean protein content ranged from 9.48 (SPV-462) to 9.99 (CSH-16)

4. Mean starch content ranged from 63.0 (CSV-17) to 66.1 (SPH-1641)

5. SPV-462 had lower water activity, fat and protein content in the flour than all the test hybrids and varieties.

6. SPH-1641 had the highest water activity content in Akola out of three locations while SPH-1637 had the
highest percent fat in Dharwad.

7. CSH 16 had highest protein content in Coimbatore while SPH-1641 had highest starch content in Dharwad.

8. The percent protein (9.48-9.99) and fat (2.48-2.77) contents among test hybrids had relatively narrow range.

Location wise range for water activity, fat, protein and starch contents

S.No Parameter Akola Dharwad Coimbatore
1 Water activity meter (%) | 0.360 to 0.524 0.350 to 0.425 0.307 to 0.427
2 Fat (%) 24810 2.84 2.49 0 2.89 2.39t02.78
3 Protein (%) 9.30t0 10.21 9.26 t0 9.87 9.46t0 10.34
4 Starch (%) 63.4 t0 66.2 63.0 t0 66.9 63.5 to 66.5

Table 1: Grain quality of sorghum genotypes from advanced varietal hybrid trial
— Kharif 2010, Coimbatore, Zone-|

S.No Entry Fat (%) Protein (%) Starch (%) Water activity (aw)
1 SPH 1629 (2) 2.52 9.80 63.5 0.378
2 SPH 1634 (2) 2.55 10.02 65.0 0.368
3 SPH 1637 (2) 2.67 9.98 66.5 0.395
4 SPH 1641 248 10.10 65.7 0.427
5 SPH 1644 (2) 2.52 9.97 64.5 0.393
6 SPH 1647 245 10.07 64.2 0.378
7 SPH 1648 2.59 10.02 66.4 0.370
8 SPH 1649 2.59 9.78 64.8 0.349
9 SPH 1651 248 9.88 64.0 0.381
10 SPH 1655 2.54 10.15 64.9 0.374
11 CSH 16 2.62 10.34 65.4 0.375
12 CSH 23 2.60 10.27 64.2 0.373
13 CSH 16 (D) 249 9.98 66.2 0.383
14 SPV 1999 2.59 10.04 65.9 0.316
15 SPV 2000 2.55 10.10 65.1 0.330
16 SPV 2019 249 10.29 63.7 0.348
17 SPV 2024 244 10.03 64.3 0.344
18 SPV 462 2.39 9.46 63.7 0.307
19 Csv 17 244 10.07 62.6 0.309
20 CSV 20 2.78 9.99 64.1 0.317
21 CSV 23 2.55 9.85 64.1 0.363
22 CSV 15 2.52 9.94 63.5 0.371
23 SPV 462 (D) 242 9.80 65.4 0.317
24 Local check 2.54 9.90 63.9 0.376

Loc. Mean 2.53 9.99 64.7 0.360
C.D. (5%) 0.16 0.56 22 0.012
C.D. (1%) 0.21 0.74 3.0 0.016
C.V. (%) 3.85 3.38 212 2.05
F (Prob.) 0.00 0.00 0.00 0.00
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Table 2: Grain quality of sorghum genotypes from advanced varietal hybrid trial
Kharif 2010, Akola & Dharwad, Zone - Il
S. Entry Akola Dharwad Location mean
No Fat | Protein | Starch | water Fat | Protein | Starch water Fat Protein | Starch water
% % % activity % % % activity | mean | mean mean activity
% % % % % mean %
1 | SPH1629(2) | 248 9.63 64.4 0.387 | 249 9.81 65.9 0.411 2.49 9.72 65.2 0.399
2 | SPH1634(2) | 2771 9.69 65 0.378 | 2.81 9.87 64.6 0387 | 279 9.78 64.8 0.383
3 | SPH1637(2) | 2.75 9.67 65.5 0.375 | 2.89 9.49 66.1 0.393 | 282 9.58 65.8 0.384
4 | SPH 1641 2.57 9.9 65.7 0.524 | 2.58 9.67 66.9 0412 | 258 9.79 66.3 0.468
5 | SPH1644(2) | 2.77 9.65 64.8 0.384 | 2.57 9.49 63 0.396 | 267 9.57 63.9 0.39
6 | SPH 1647 2.55 9.57 64.7 0392 | 25 9.43 65.6 0394 | 253 9.5 65.2 0.393
7 | SPH 1648 2.63 9.38 64.9 0.397 | 264 9.8 66.3 0.396 | 264 9.59 65.6 0.397
8 | SPH 1649 2.72 9.3 64.8 0407 | 2.74 9.69 66 0409 | 273 9.5 65.4 0.408
9 | SPH 1651 2.53 9.3 65.9 0.386 | 2.53 9.8 65.7 0403 | 253 9.55 65.8 0.395
10 | SPH 1655 2.53 9.51 65.4 0393 | 25 9.73 65.9 035 | 252 9.62 65.7 0.372
11 | CSH 16 2.77 10.21 66.2 0.382 | 2.78 9.43 65.4 0409 | 278 9.82 65.8 0.396
12 | CSH23 275 9.99 63.4 0.394 | 2.79 9.43 65.1 0396 | 2.77 9.71 64.3 0.395
13 | CSH 16 (D) 2.72 9.73 64.6 0.392 | 2.63 9.41 65.2 0.419 2.68 9.57 64.9 0.406
14 | SPV 1999 2.66 9.84 64.9 0.382 | 2.67 9.51 65.4 0416 | 267 9.68 65.2 0.399
15 | SPV 2000 2.55 10.06 63.9 0.388 | 2.78 9.26 64.7 0.409 | 267 9.66 64.3 0.399
16 | SPV 2019 2.62 9.83 63.6 0.383 | 2.61 9.51 64.7 0418 | 262 9.67 64.2 0.401
17 | SPV 2024 2.67 9.77 65.1 0.368 | 2.52 9.55 63.7 0.415 2.6 9.66 64.4 0.392
18 | SPV 462 2.55 9.66 63.2 0.375 | 249 9.32 64.2 0.395 | 252 9.49 63.7 0.385
19 | CsV17 2.55 10.03 63.4 0.374 | 2.62 9.42 63.1 0403 | 259 9.73 63.3 0.389
20 | CsvV20 2.78 9.92 64.8 0.377 | 2.69 9.63 64.9 042 | 274 9.78 64.9 0.399
21 | Csv23 2.63 9.74 64.9 0372 | 2.75 9.56 64.5 0425 | 269 9.65 64.7 0.399
22 | CsV15 2.61 9.98 63.6 0.366 | 2.51 9.53 64.2 0423 | 256 9.76 63.9 0.395
23 | SPV 462 (D) 2.53 9.65 64.5 0.36 | 249 9.47 64.7 0414 | 251 9.56 64.6 0.387
24 | Local check 2.84 9.68 64.8 0373 | 2.74 9.48 64.6 0416 | 279 9.58 64.7 0.395
Loc. Mean 2.65 9.74 64.7 0.388 | 2.64 9.55 65 0405 | 265 9.65 64.9 0.397
C.D. (5%) 0.36 0.81 2.2 0.086 | 0.29 0.34 3.1 0.01 0.33 0.58 2.7 0.048
C.D. (1%) 0.48 1.08 2.9 0.115 | 0.38 0.46 4.1 0013 | 043 0.77 35 0.064
C.V. (%) 8.25 5.05 2.06 1348 | 6.63 2.19 2.89 148 | 744 3.62 2.5 748
F (Prob.) 0 0 0 0 0 0 0 0 0 0 0 0

4
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Analysis of stover quality in grain and dual-purpose sorghum

S Audilakshmi, BV Bhat, Vishala A Devender & JV Patil

Sorghum stover is a source of highly nutritive roughage for cattle in semi-arid tropics. The stover of
sorghum is superior to other fine cereals in quality and has greater economic significance in the
dryland farming system. Besides the quantum of the stover produced, the quality of stover determines
the potential of the genotype in contributing to the productivity of cattle. Accordingly, quality of stover
has been an important quality parameter to characterize the high yielding grain and dual purpose
sorghum genotypes. This report summarizes the quality of stover in terms of its digestibility, fibre,
protein and ash content for all the genotypes in the advanced ftrials of grain and dual purpose
sorghum during kharif 2010.

There were more hybrids (10 hybrids) under testing than varieties (4 test varieties) in the AVHT grain
sorghum, while only one test hybrid and 16 varieties were there in the dual-purpose sorghum IAVT.

AVHT grain sorghum: Kharif 2010

The stover samples from two locations were analyzed for stover quality, i.e., from Coimbatore in zone
1 and Akola in zone 2. The analysis of data revealed highly significant differences among entries at
each location, though the pooled data did not show significant differences for any of the traits (Table
1). The mean performance of the hybrids across locations revealed the superiority of the following
hybrids that reported higher protein content coupled with digestibility (ivomd) — SPH 1637 (9.59%
protein, 42.04% ivomd), SPH 1649 (9.09% protein,, 41.87% ivomd) and SPH 1648 (8.84% protein,,
41.89% ivomd). These hybrids exceeded both the checks for digestibility while CSH 16 was
numerically superior to SPH 1649 and SPH 1648 for protein content. Fibre content (NDF and ADF)
and lignin were minimum in these hybrids. While SPH 1655 topped for ivomd (42.63%), SPH 1637
contained highest stover protein content (9.59%). The trends of metabolizable energy was more
correlated to that of digestibility, in all cases. Ash content was higher in CSH 16 (10.42%), followed by
SPH 1649 (10.36%), CSH 23 (10.1%) and SPV 1641 (10.07%).

Among the varieties, SPV 1999 recorded higher digestibility (41.78%) and higher protein content
(9.13%). The check variety CSV 23 showed highest digestibility (42.28%) and high protein (9.09%).
None of the varieties exceeded the check CSV 17 for protein content (9.31%). The entry SPV 2024
had the least ivomd owing to highest lignin content (6.81%). Interestingly, the check CSV 20, though
had high lignin level (6.49%), exhibited fairly high digestibility (41.93%).

AVHT dual purpose sorghum: Kharif 2010

The stover samples from Coimbatore location were analyzed for quality parameters. Highly significant
differences were noted among the entries for all the traits (Table 2). Highest digestibility (ivomd) was
recorded in SPV 2018 (42.36%) followed by SPV 2017 (42.15%) and SPV 2005 (41.93%) which were
on par.

Protein content among varieties was highest in SPV 2005 (10.38%), followed by check CSV 21F
(10.31%), SPV 2017 (10.25%) and SPV 2012 (9.88%) which were all statistically on par. Fibre
content (NDF and ADF) and lignin were least in the entries SPV 2005, SPV 2017 and SPV 2018
which had highest ivomd. These entries also possessed moderate to high protein content. Ash
content was more in SPV 1870 (11.58%), followed by SPV 2017 (11.13%), SPV 2063 (11.17%) and
SPV 2018 (11.05%) which were on par among themselves. Metabolizable energy followed the same
trend as that of digestibility.

The hybrid SPH 1688 was inferior to the check CSH 16 for protein content (8.5% compared to 11.25%
in CSH 16), though it was on par for ivomd. It recorded very high levels of NDF (65.43% compared to
60.12% in CSH 16) though the lignin content was lesser than that of CSH 16 (6.52% compared to
7.17% in CSH 16). CSH 16, though had higher protein content, had the least ivomd (36.95%), owing
to the highest lignin content.
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Table 1: Stover quality of grain sorghum genotypes in Advanced Varietal & Hybrid

Trial (Kharif 2010)

Ash content (%) Crude protein (%)
S. Entry
No e e
o o
= < = <
o < = o < =
R R R R R R
1 | SPH 1629 (2) 1012 | 24 | 8.50 8 931 | 21| 825 | 21| 744 [ 21| 784 | 23
2 | SPH 1634 (2) 11.00 | 15| 6.85 | 24 | 892 |24 | 913 |10 | 756 | 18 | 834 | 19
3 | SPH 1637 (2) 1124 | 11| 855 6 9.89 | 10 | 9.88 3 9.31 4 195 | 1
4 | SPH 1641 1194 | 3 821 |16 | 1007 | 5 9.00 | 14| 806 | 13| 853 |15
5 | SPH 1644 (2) 1043 | 21| 829 | 14| 936 | 19 | 883 | 16 | 8.38 9 [ 863 ] 13
6 | SPH 1647 11.02 | 14 | 793 | 20 | 947 |18 | 9.00 | 15| 7.75 | 17 | 838 | 17
7 | SPH 1648 1125 | 10 | 840 | 11| 983 | 11 | 9.50 5 819 | 11884 | 8
8 | SPH 1649 1148 | 7 9.23 111036 | 2 9.00 [ 13 ] 919 51909 ] 5
9 | SPH 1651 10.68 | 18 | 9.23 2 9.96 7 8.00 | 23 | 9.88 1 /189%4 |6
10 | SPH 1655 11.04 | 13| 803 | 18| 954 | 16 | 881 | 18 | 8.69 8 | 875 | 11
11 | CSH16 1128 | 9 8.58 5 9.93 8 9.25 9 9.38 3 1931 ] 3
12 | CSH23 1154 | 6 865 | 4 | 1010 | 4 8.81 | 17 | 8.88 6 | 884 | 9
13 | CSH 16 (D) 1181 | 4 9.04 311042 | 1 9.06 | 11| 875 71891 |7
14 | SPV 1999 10.80 | 17 | 832 | 13| 956 | 15| 1075 | 1 750 [ 20 [ 913 | 4
15 | SPV 2000 1154 | 5 764 | 22| 959 | 13 | 9.25 8 8.00 | 14 | 863 | 14
16 | SPV 2019 1214 | 2 799 |19 ] 1007 | 6 9.31 7 750 | 19 | 841 | 16
17 | SPV 2024 10.33 | 22 | 766 | 21| 900 |22 | 875 |19 | 7.31 | 22 | 8.03 | 21
18 | SPV 462 1054 | 20 | 843 [ 10| 949 | 17 | 9.38 6 788 | 15| 863 | 12
19 | CSV 17 1130 | 8 8.53 7 9.91 9 975 | 4 8.88 6 1931 2
20 | CSV20 1029 | 23 | 836 | 12| 932 | 20 | 788 | 24 | 9.63 2 187510
21 | CSv23 1222 | 1 8.47 9 [ 1035 ] 3 | 10.00 | 2 819 | 121909 | 5
22 | CSV15 1062 | 19 | 7.34 | 23 | 898 | 23 | 819 |22 | 7.81 | 16 | 8.00 | 22
23 | SPV 462 (D) 11.07 | 12 | 812 |17 | 959 | 14 | 9.00 |12 | 725 | 23 | 813 | 20
24 | Local check 1094 | 16 | 828 | 15| 961 |12 | 838 | 20 | 831 |10 | 834 | 18
LOC. MEAN 1.1 8.28 9.69 9.06 8.31 8.69
C.D. (5%) 0.42 1.70 1.07 0.69 1.94 1.63
C.D. (1%) 0.56 2.28 1.45 0.94 2.63 219
C.V. (%) 2.28 12.53 5.34 4.62 14.22 9.08
F (Probability) 0.00 0.00 0.23 0.00 0.00 0.84
NDF (%) ADF )%)
S. Entry
No o o
= =
é 5 = é 3 =
5 2 0 5 2 0
o < = o < =
R R R R R R
1 | SPH 1629 (2) 6358 | 4 | 6211 | 5 | 6285 | 3 | 4988 | 8 | 4961 | 1 | 49.74 | 2
2 | SPH 1634 (2) 6229 | 11 | 6193 | 9 [ 6211 | 7 | 5036 | 7 | 47.35 | 20 | 48.86 | 10
3 | SPH 1637 (2) 60.88 | 20 | 59.16 | 19 | 60.02 | 19 | 4763 | 21 | 47.72 | 15 | 47.68 | 21
4 | SPH 1641 61.07 | 16 | 62.03 | 7 | 6155 | 12 | 5068 | 6 | 4841 | 7 | 4955 | 4
5 | SPH 1644 (2) 6255 | 8 | 6153 | 12 [ 6204 | 8 | 4956 | 10 | 47.28 | 21 | 4842 | 15
6 | SPH 1647 6233 | 10 | 62.68 | 3 | 6250 | 6 | 4851 | 16 | 48.77 | 5 | 4864 | 13
7 | SPH 1648 61.18 | 14 | 6256 | 4 | 6187 | 9 | 4755 | 22 | 4910 | 3 | 48.33 | 16
8 | SPH 1649 60.94 | 18 | 58.57 | 21 | 59.76 | 22 | 48.08 | 19 | 47.90 | 13 | 47.99 | 18
9 | SPH 1651 64.01 | 3 | 57.67 | 24 | 60.84 | 16 | 50.91 | 4 | 4814 | 11 | 4953 | 6
10 | SPH 1655 61.52 | 13 | 60.35 | 15 [ 6094 | 15 | 4797 | 20 | 4742 | 19 | 47.70 | 20
11 | CSH16 61.14 | 15 | 58.75 | 20 | 59.95 | 20 | 4832 | 18 | 4619 | 24 | 47.26 | 23
12 | CSH23 60.91 | 19 | 61.66 | 11 | 6129 | 13 | 4941 | 11 | 48.00 | 12 | 48.71 | 12
13 | CSH 16 (D) 60.83 | 21 | 59.54 | 18 | 60.18 | 18 | 49.26 | 12 | 47.66 | 16 | 48.46 | 14
14 | SPV 1999 6060 | 22 | 62.95 | 1 [ 6178 | 10 | 46.85 | 23 | 48.39 | 8 | 4762 | 22
15 | SPV 2000 61.01 | 17 | 5819 | 22 | 59.60 | 23 | 4850 | 17 | 47.65 | 17 | 48.08 | 17
16 | SPV 2019 59.67 | 23 | 59.92 | 17 | 59.79 | 21 | 4911 | 14 | 4955 | 2 | 4933 | 8
17 | SPV 2024 6456 | 2 | 61.80 | 10 | 6318 | 2 | 52.08 | 1 | 48.81 | 4 | 5045 | 1
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NDF (%) ADF )%)
S. Entry
No 4 4
: :
9 S = 9 3 =
5 2 O 5 2 O
O <C = (] <C =
R R R R R R
18 | SPV 462 6246 | 9 | 60.78 | 13 | 6162 | 11 | 4918 | 13 | 4836 | 9 | 4877 | 11
19 | CSV 17 61.53 | 12 | 60.69 | 14 | 6111 | 14 | 50.88 | 5 | 48.18 | 10 | 4953 | 5
20 | CSV20 6490 | 1 | 6197 | 8 | 6344 | 1 | 5164 | 2 | 4782 | 14 | 49.73 | 3
21 | CSV23 58.06 | 24 | 60.19 | 16 | 5913 | 24 | 4632 | 24 | 4715 | 22 | 46.74 | 24
22 | CSV15 6331 | 5 | 62.08 | 6 | 6270 | 5 | 5132 | 3 | 4752 | 18 | 4942 | 7
23 | SPV 462 (D) 6256 | 7 | 6293 | 2 | 6274 | 4 | 4982 | 9 | 4861 | 6 | 4922 | 9
24 | Local check 6299 | 6 | 57.99 | 23 | 60.49 | 17 | 48.94 | 15 | 46.55 | 23 | 47.74 | 19
LOC. MEAN 61.87 60.75 61.31 49.28 48.01 48.64
C.D. (5%) 1.65 410 3.03 1.02 2.59 2.34
C.D. (1%) 2.21 5.48 411 1.36 3.45 3.17
C.V. (%) 1.63 411 2.39 1.26 3.28 2.32
F (Probability) 0.00 0.00 0.19 0.00 0.00 0.25
NDF- Neuter detergent fibre; ADF- Acid detergent fibre; R-Rank
Lignin (%) Metabolizable energy (mj/kg) ivomd%
w w w
S < _ S < _ S < _
3 S 3 = o 3 = S i
= < = = < = = < =
sl 3 3 3
No  Entry
R R R R R R R R R
1 SPH 1629 (2) 657 | 5664 | 4660 | 4159 | 7636 |23 |617 |17 |39.89 | 11 | 4182 | 23 | 40.86 | 20
2 SPH 1634 (2) 6.35 | 12 | 6.38 | 15 | 6.36 | 16 | 6.01 6675 2638 | 44062 | 7 ]4399 | 3| 423 2
3 SPH 1637 (2) 596 | 22 | 657 | 662619622 | 1]659 |10 |64 114104 | 3 |4304 |14 4204 | 4
4 SPH 1641 6.72 | 3| 671 31672 2562|2165 | 9611 |22 | 3784 |23 | 4332 | 10 | 40.58 | 21
5 | SPH 1644 (2) 650 | 6634 |17 | 642 |11 |589 |12 666 | 6628 | 83962 | 14 | 4385 | 4 | 4173 | 10
6 SPH 1647 614 | 20 | 649 | 11 | 632 | 17 | 608 | 4640 |22 |624 | 11 | 41.01 414215 [ 19 | 4158 | 11
7 SPH 1648 611121 | 676 | 1643 | 9602 | 5644 |17 | 623 | 12 | 4080 | 5| 4299 | 15 | 4189 | 6
8 SPH 1649 6.15 | 19 | 6.00 | 23 | 6.07 | 22 | 590 | 11 | 650 | 16 | 6.20 | 15 | 40.01 | 10 | 43.72 | 6 | 4187 | 7
9 SPH 1651 632 | 14 | 647 | 14 | 640 | 13 | 588 | 13 | 641 | 20 | 615 | 19 | 39.67 | 12 | 4256 | 18 | 41.12 | 17
10 | SPH 1655 595 |23 | 649 |12 | 622 |20 | 613 | 3 | 667 | 5640 | 2 |4155 | 14371 | 7 ]4263 | 1
11 | CSH 16 6.37 | 10 | 6.18 | 22 | 6.28 | 18 | 5.82 | 16 | 6.80 11631 513934 | 16 | 4423 | 2 | 4179 | 8
12 | CSH23 6.41 81654 | 8648 | 7 [579 |17 | 652 |14 |6.16 | 18 | 39.30 | 17 | 43.51 9| 4140 | 14
13 | CSH 16 (D) 6.32 | 15| 631 |19 | 632 | 17 | 584 | 14 | 656 | 12 | 6.20 | 16 | 39.51 | 15 | 4360 | 8 | 41.56 | 12
14 | SPV 1999 627 | 16 | 648 | 13 | 638 | 15 | 602 | 5| 643 | 18 | 623 | 13 | 4064 | 6 | 4293 | 16 | #4178 | 9
15 | SPV 2000 621 | 17 | 655 | 7 |638 |14 |597 | 8 |655|13[626| 9|4020 | 9 |4207 |21 | 4113 | 16
16 | SPV 2019 633 | 13 | 674 | 2| 654 | 557219 |635]24|603|23|3883 |20 | 41.02 | 24 | 39.93 | 23
17 | SPV 2024 6.98 1]1664| 4681 11526 |22 | 642 | 19 | 584 | 24 | 3476 | 24 | 4208 | 20 | 38.42 | 24
18 | SPV 462 648 | 7 | 635 |16 | 641 |12 ]| 583 | 15| 640 | 21 | 612 | 20 | 39.08 | 19 | 42.03 | 22 | 40.56 | 22
19 | CsV 17 683 | 2654 | 9669 | 3 |573 |18 668 | 4 (620 |14 |3821 |22 |4377 | 54099 | 18
20 | Csv20 638 | 9659 | 5649 | 6590 |10 |669| 3 [629| 63929 |18 |4457 | 1|4193| 5
21 | CSV23 576 | 24 | 622 | 21 | 599 | 23 | 6.21 2659 | 11640 | 3 | 4142 | 2 ]4314 | 114228 | 3
22 | CSV15 6.60 | 4 |634 |18 | 647 | 8590 |10 | 660 | 8|625| 10 | 39.67 | 13 | 43.09 | 13 | 41.38 | 15
23 | SPV 462 (D) 6.35 | 11 | 650 | 10 | 643 | 10 | 5.70 | 20 | 6.52 | 15 | 6.11 | 21 | 38.60 | 21 | 4312 | 12 | 40.86 | 19
24 | Local check 617 | 18 | 624 | 20 | 621 | 21 | 594 | 9662 | 7 |628 | 7 4024 | 8| 4278 |17 | 4151 | 13
LOC. MEAN 6.34 6.46 6.40 5.89 6.55 6.22 39.63 43.05 41.34
C.D. (5%) 0.12 0.53 0.42 0.11 0.34 0.33 0.63 2.23 2.25
C.D. (1%) 0.16 0.71 0.57 0.15 0.45 0.44 0.85 297 3.06
C.V. (%) 1.12 4.99 317 117 3.13 254 0.97 3.15 2.63
F (Probability) 0.00 0.00 0.10 0.00 0.00 0.26 0.00 0.00 0.26

ivomd- in vitro organic matter digestibility(%) ; R-Rank
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Table 2: Stover quality of sorghum genotypes in dual-purpose Initial and Advanced Varietal & Hybrid
Trial (Kharif 2010)
S. Entry Ash% Crude protein NDF-DM% ADF-DM% ADL-DM% ME(mij/kg) IVDMD%
No (%)
R R R R R R R
1 SPV 1862 1055 | 11 9.19 9 61.90 | 15 49.65 | 13 6.75 6 565 | 18 3792 | 17
2 SPV 1870 11.58 1 9.25 8 60.59 | 17 50.43 6 6.86 4 5751 15 38.69 | 13
3 SPV 1871 9.99 | 19 850 | 14 6346 | 6 49.58 | 14 6.53 | 10 598 | 5 4012 | 6
4 SPV 2005 11.03 6 10.38 2 6049 | 18 46.66 | 21 572 | 20 6.35 3 41.93 3
5 SPV 2006 10.44 | 16 8.31 ] 19 63.21 7 49.95 | 11 642 | 14 5.89 8 39.66 8
6 SPV 2012 10.80 | 10 9.88 5 62.36 | 12 51.61 2 7.01 3 550 | 20 37.27 | 19
7 SPV 2017 11.31 2 10.25 4 60.48 | 19 4760 | 20 583 | 18 6.36 2 42.15 2
8 SPV 2018 11.05 4 9.63 7 6194 | 14 4861 | 17 575 19 6.46 1 42.36 1
9 SPV 2060 10.29 | 18 8.88 | 10 62.26 | 13 48.97 | 15 6.49 | 13 614 | 4 4122 | 4
10 | SPV 2061 1049 | 14 8.56 | 13 63.51 5 50.69 4 6.64 7 577 | 1 38.65 | 14
11 | SPV 2062 10.53 | 12 8.25 | 21 63.00 8 50.29 8 6.39 | 16 5.88 9 39.63 9
12 | SPV 2063 1117 3 8311 20 62.70 | 10 50.36 7 641 | 15 578 | 10 39.28 | 10
13 | SPV 2064 1048 | 15 844 | 17 65.02 | 2 5296 | 1 77| 2 524 | 21 3474 | 21
14 | SPV 2065 1041 | 17 969 | 6 61.52 | 16 48.35 | 18 675 | 5 577 | 12 3878 | 11
15 | SPV 2066 10.83 9 8.63 | 11 62.65 | 11 50.51 5 649 | 12 571 | 16 38.17 | 16
16 | SPV 2067 10.50 | 13 8.38 | 18 63.74 3 51.30 3 641 | 15 5.94 7 39.81 7
17 | SPH 1668 9.63 | 20 8.50 | 15 65.43 1 50.09 9 6.52 | 11 576 | 13 3783 | 18
18 | CSV 23 10.29 | 18 844 | 16 63.63 4 49.85 | 12 6.62 8 570 | 17 38.70 | 12
19 | CSV21F 1086 | 8 1031 ] 3 59.72 | 21 48.02 | 19 659 | 9 576 | 14 3845 | 15
20 | Local check 10.93 7 8.56 | 12 62.73 9 48.84 | 16 6.23 | 17 5.96 6 40.34 5
21 | CSH16 11.04 5 11.25 1 60.12 | 20 49.99 | 10 717 1 550 | 19 36.95 | 20
LOC. MEAN 10.68 9.13 62.40 49.73 6.51 5.85 39.17
C.D. (5%) 0.60 0.81 1.82 115 0.1 0.12 0.64
C.D. (1%) 0.81 1.13 243 1.54 0.14 0.15 0.86
C.V. (%) 3.43 5.49 1.77 1.40 0.99 1.19 1.00
F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 3: Stover quality of rabi sorghum genotypes in AVHT - shallow soils (Rabi 2010) in Solapur
S. Ash content (%) | Crude Protein (%) | NDF (%) ADF (%) Lignin (%) Me (mj/kg) ivomd (%)
No Entry R R R R R R R
1 | SPH 1664 571 15 4.81 21 58.11 16 | 3830 | 21 3.63 23 8.38 6 5367 | 4
2 | SPH 1665 6.51 1 6.19 2 58.46 15 | 3877 | 19 3.97 15 7.97 16 | 52.06 | 13
3 | SPH 1666 5.07 25 513 13 55.74 25| 3734 | 24 3.90 18 8.40 4 53.63 5
4 | SPV 1806 5.96 10 513 14 58.96 12 | 39.99 | 10 4.20 7 7.92 20 | 5128 | 20
5 | SPV 1829 6.10 8 6.00 3 58.03 18 | 3917 | 17 4.28 4 8.18 9 53.46 7
6 | SPV 1830 5.58 18 6.19 2 56.86 22 | 3938 | 15 4.58 1 8.06 13 | 5166 | 15
7 | SPV 1831 6.10 9 5.25 12 60.36 4 40.30 7 413 9 7.93 19 | 5130 | 17
8 | SPV 1889 5.10 23 4.81 20 58.46 14 | 3919 | 16 3.77 21 8.39 5 53.83 3
9 | SPV 1891 5.61 17 4.81 20 60.38 3 3993 | 11 4.03 14 8.14 11 ] 5255 | 11
10 | SPV 1892 5.09 24 5.00 16 56.11 23 | 3756 | 23 3.57 24 8.65 1 55.40 1
11 | SPV 1893 5.28 22 4.94 18 57.46 20 | 3832 | 20 3.80 19 8.42 2 54.13 2
12 | SPV 1901 5.90 13 5.94 4 57.07 21 3728 | 25 3.76 22 8.17 10 | 53.13 8
13 | SPV 1903 6.24 4 5.56 6 60.86 2 | 4044 | 5 4.15 8 | 791 | 22| 51.28 | 19
14 | SPV 2029 6.12 7 5.13 13 58.96 | 11| 39.64 |14 | 395 [16 | 813 |12 | 5231 | 12
15 | SPV 2031 6.12 6 5.69 5 59.01 10 | 39.84 | 13 4.04 13 7.89 23 | 5091 | 22
16 | SPV 2034 5.36 21 5.25 12 55.98 24 | 37175 | 22 3.76 22 8.42 3 53.61 6
17 | SPV 2041 6.46 2 5.38 " 59.78 8 | 4066 | 4 406 [ 12| 781 | 24 | 50.60 | 24
18 | SPV 2042 5.66 16 5.06 15 61.58 1 41.66 1 4.26 6 7.95 17 | 5154 | 16
19 | SPV 2046 6.35 3 6.75 1 57.70 19 | 40.34 6 447 2 7.94 18 | 51.30 | 18
20 | SPV 2048 6.21 5 5.44 10 59.60 9 40.10 8 4.11 10 7.75 25 | 5018 | 25
21 | CSH15R 547 20 5.50 7 58.74 13 | 3890 | 18 4.11 11 8.20 8 52.74 9
22 | M35-1 5.94 12 5.44 8 59.99 6 41.16 2 4.30 3 791 21 | 5091 | 28
23 | Mauli 5.52 19 5.00 17 60.17 5 4.1 3 4.26 5 7.98 15 | 5114 | 21
24 | Ph Anuradha 51 14 4.88 19 58.10 17 | 39.87 | 12 3.78 20 8.21 7 52.63 | 10
25 | Local check 5.96 1 5.44 9 59.90 7 39.99 9 3.92 17 8.03 14 | 51.88 | 14
LOC. MEAN 5.80 5.38 58.65 39.48 4.03 8.11 52.29
C.D. (5%) 1.06 1.38 2.90 2.30 0.69 0.45 281
C.D. (1%) 1.41 1.81 3.87 3.07 0.93 0.60 3.75
C.V. (%) 11.08 15.63 3.01 3.55 10.49 3.37 3.27
F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NDF- Neuter detergent fibre; ADF- Acid detergent fibre; me- Metabolizable energy; ivomd- in vitro organic matter digestibility(%) R-Rank
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Report on AICSIP-DSR network sub-projects

S. Audilakshmi, VR Bhagwat & JV Patil

We initiated network basic and strategic research projects during 2009 keeping in view that the
concentrated efforts by smaller dedicated teams are required to make dent in difficult aspects such as
biotic and abiotic stresses. Resistance to many of biotic and abiotic stresses are governed by minor genes
with low heritability, and are much affected by environmental factors. Keeping this in view 3 subprojects
were formulated and the work was initiated in following main sub-projects during 2009-10.

A. Enhancing resistance to biotic stresses and to enhance product quality in sorghum.

B. Accelerating development of parental lines for making better hybrids.

C. Breeding for nutritionally improved sorghum with special reference to elimination of anti-nutritional
factors and bio-fortification for human health

The progress made during 2010-11 is discussed below:

A. Enhancing resistance to biotic stresses and to enhance product quality in sorghum

There are 11 activities in this sub-project dealing with major btoic stresses (pests and diseases) and quality
traits (grain and stover quality). The major biotic stresses dealt in this sub-project are shoot fly, aphids,
shoot bug, midge, mites and grain moulds. As kharif sorghum demand is increasing for poultry and starch
industry, in the project development of kharif sorghum suitable for industry is envisaged. Improving
sorghum rabi grain quality and fodder quality are important aspects which are also dealt in this project.

Progress made during 2010-11 (Table 1)

Biotic stresses

e In marker assisted breeding for shoot fly resistance breeding, the elite R lines and resistant source
were screened using foreground SSR markers (11 markers for tr+gl region on LG G=SBI-10 and 8
markers for gl region on LG J=SBI-05) for testing parental polymorphism. Marker analysis resulted in
identification of at least three to five polymorphic markers for former region and one marker for latter
locus for their subsequent utility in MAS. (Dr. G Sajjanar)

e Shoot fly species viz. Atherigona soccata, A.approximata and A.falcata from different hosts were
identified and morphologically characterized. Study on effect of different host plants on key life-history
traits of A.soccata revealed the existence of intraspecific variation (Dr. A. Kalaisekar).

¢ In interspecific hybridization studies, preliminary evaluation of 32 derivatives of a cross CS 3541 x
Sorghum usumbarense and 29 derivatives of a cross CS 3541 x Sorghum lewisonii for yield was
carried out. The performance of sbxsu 4, sbxsu 7, sbxsu 12, sbxsu 17, sbxsu 18, sbxsu 29, sbxsl 8,
sbxsl 11 was superior for grain yield per plant (Dr. Sameer Kumar).

e A total no. of 96 single plants was selected for midge resistance, out of which 49 single plants were
found to be resistance to midge with grade of 1 to 2. The remaining 47 single plants were moderately
resistance with grade of 3 to 6 (Dr. Sankarpandian)

e Out of 80 lines evaluated, 15 lines found less susceptible to mite infestation. These lines will be used
for breeding program at Surat and Kovilpatti using local landraces.

o Different genotypes viz. M-35-1,DJ-6514, DSV-4, DSV-5,CSV-22, CSV-216R, 1S-2312 and Maulee
were evaluated for aphid and shoot bug resistance. Results indicated that, M-35-1, DJ-6514, DSV-4
and Maulee, have recorded minimum, infestation due to aphids (Dr AP Biradar)

Stover quality

e The lowest concentration of HCN (52 ppm at 64 days after sowing and 34 ppm at 84 days after
sowing) was recorded with 40 kg P205 + 60 kg S/ha. It is inferred that the accumulation of HCN in
forage sorghum can be reduced to a safer level by manipulations of agronomic practices (Dr. Tiwana).

Grain quality

e Of the 47 entries evaluated the performance of 12 entries is good with high levels of resistance. The
entries that were resistant at Dharwad, Shimoga and Hassan were BN-580, 582, 589, 590, Bx71,
Bx99, Bx135, Bx113, B x 115, Bx233, BX 243 (Dr. Nageshwar Rao).

e Sorghum starches showed pasting viscosity, breakdown, trough, setback, final viscosity and pasting
temperature in the range of 236 to 373 RVU, 72 to 203 RVU, 140 to 202 RVU, 91.58 to 188 RVU, 185
to 330 RVU and 77 to 82.50°C, respectively. P51 showed the highest (373 RVU) whereas P30 showed
the lowest peak viscosity (236RVU). P42 showed the lowest breakdown whereas P38 showed the
highest breakdown.( Dr Narpinder Singh).
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e 22 Germplasm lines varied from 71 to 100% for amylopectin. The best line, GP 118 recorded 100 %
amylopectin. GP 121 recorded 81% amylopectin (Dr. S. Audilakshmi).

Food processing

e Ten quick cooking recipes were prepared. Bisibelabath mix, Pulioyotharai mix, Mushroom Pulavoo mix,
Tomato mix, Rava kitchadi mix, Biriyani mix, vangibath mix, Pongal mix, Coriander leaves mix and Mint
mix. The shelf life of ready to cook foods was six months . The cost of the developed products ranged
from Rs.60 to Rs.130/- per Kg (Dr. D Malathi).

e

Fig. 1: Different cookin recipes from sorghum rain (Dr. D Malathi)

B. Accelerating development and testing of parental lines for making better hybrids

The project envisages improving elite parental lines especially 296 for grain quality and maturity, for a
specific trait, developing photo-insensitive dual purpose sweet sorghums, high yielding saline tolerant dual
purpose varieties, and genetic and molecular mapping for fertility restoration on Maldandi cytoplasm in
sorghum.

Progress made during 2010-11

e Forimprovement of 104 B for grain shape and luster, 104 B crossed with PMS 42 B, 98 B, 185B, ICS
24001 B, ICS 238 B and 20625 B and F1s raised (Dr. Ambekar)

e Dual purpose saline tolerant genotypes had higher level of relative water content and chlorophyill
content which helped in the accumulation of higher biomass as compared to susceptible genotypes
(Dr. Talwar).

e Identified 3 hybrids superior to the check hybrid for traits like high biomass, juice yields and calculated
Bioethanol yields (Dr. Umalkanth)

C. Breeding for nutritionally improved sorghum with special reference to bio-fortification for human
health and stover quality

In this project, developing sorghum lines with superior nutrition value is one of the aspects. The yellow
sorghums which are good for treating jaundice patients are to be improved for grain and stover yield.
Developing innovative health food from sorghum is one of the objectives of this sub-project. Also, the
impact of organic farming practices on soil properties, plant growth, yield, quality and net returns of rabi
sorghum based cropping sequence will be assessed.

Progress made during 2010-11

e A set of genotypes comprising yellow sorghum and elite lines with low amylose content were analysed
for micronutrients and nutritional/anti-nutritional factors. Good range for iron (36-114 ppm) and zinc
(14-43 ppm) content was observed (Dr. Hariprasanna).

¢ In the cell culture studies (Human hepatoma HepG2 cells with CCl4) four sorghum genotypes reduced
the toxicity due to CCI4 significantly indicating hepatoprotective activity mostly due to polyphenolics.
Under normal conditions (absence of CCl4) also, PYPS-5 and PYPS-19 promoted growth of the Hep
G2 cells indicating growth promoting principles in these genotypes (Dr. Vaishali Agte).

e One hundred elite genotypes of white sorghum were evaluated for total and condensed polyphenol
content. Twenty six genotypes of sorghum had total polyphenols above 1.1mg/g. SPV 281 and SPV
1751 had highest total polyphenols. Eighteen genotypes showed detectable condensed polyphenols
(above 0.110 A550nm). The condensed polyphenols were highest in SPV 1210 and SPV 227 (Dr.CV
Ratnawati).

AICSI® Coordinating team report agm11.doc Page 66 of 88



A

41° Annual Sorghum Group Meeting-AGM11-Dharwad g

(A

AICSIP Sub-Project I: Enhancing resistance to biotic stresses & improving product quality in sorghum

Objective-1: To develop sorghums with resistance to shoot fly,

midge, mite and sucking pests

Achievements

Activity-1: Marker-assisted improvement of sorghum hybrid parents

Al: R Madhusudhana

for shoot fly resistance
Sub Activity- | Introgression of glossiness (gl) and trichome density (tr) R Madhusudhana
1 QTL from donor IS 18551 into kharif B lines (296B, 27B)
for improved shoot fly resistance.
1.Milestone | Parents (296B, 27B and 1S18551) grown and seed Recurrent parents (296B and 27B0 and donor parent (1S18551) were grown
multiplied after purification (2009-10) and seed multiplied
2.Milestone | Screening of parents (296B, 27B and IS18551) with Parents, 296B, 27B and 1S18551 were screened with foreground SSR
markers for foreground and back ground selections markers. SSR markers, Xnhsbm1011, 1013, 1033, 1043, and 1044 were
(2010-11) polymorphic between 296B and 1S18551, while between 27B and 1S18551,
three markers, Xnhsbm1011, 1043 and 1044 were polymorphic. For
background selections, markers will be shortlisted after polymorphism test.
3.Milestone | Development of F1s involving recurrent parents (296B F1 Seed between 296B x 1IS18551 and 27B x 1S18551 made
and 27B) (2010-11)
4 Milestone | Development of F1s and BC1F1s involving recurrent BC1F1 Seed between (296B x 1S18551) x 296B and (27B x 1S18551) x 27B
parents (296B and 27B). (2010-2011) made
Output Improved 296B and 27B with shoot fly resistance
compared to original recurrent parents
Sub Activity- | Introgression of glossiness (gl) and trichome density (tr) SP Mehtre
2 QTL from donor 1S18551 into kharif MS lines AKMS 14 B
and PMS 28B for improved shoot fly resistance.
1.Milestone | Parents (AKMS14B, 28B and 1S18551) grown and seed Recurrent parents viz., PMS 288, AKMS 14B and donor parents viz.,
multiplied after purification (2009-10) 1IS18551, RIL 153, 252, ( derived from BTX 623 x IS18551 cross) and RIL
97, 189, 222 (derived from 296B x I1S18551 cross ) were planted during rabi
2009-10 pure plant in each parental line were selfed before flowering and
approximately 250 gm pure seed of each parental line were produced .
2.Milestone | Screening of parents (AKMS14B, 28B and IS18551) with | Planting of parental material : Two recurrent parents (PMS 28B, AKMS
markers for foreground and back ground selections 14B) and six donor parents IS 18551, RIL 153, 252, RIL 97, 189, 222 are
(2010-11) planted in three sets during rabi 2010-11. Single seed /pot/set were sown in
small pot, ten pot of each parental lines/set were grown. Staggered sowing
was employed in each set to ensure nicking of flowering period but due to
low temperature, recurrent & donor parent flowering period not nicked in first
set of sowing.
The flowering period of recurrent and donor parents are nicked in Il set of
sowing. The emasculation and crossing work is in progress the details of no.
of crosses effected and no. of cross seed obtained will be communicated in
due course of time. (plate-1a, b & c).
DNA was extracted from one week old seedling leaf tissue of each of the
recurrent & donor parent in three sets , genotyping of each of recurrent and
donor parent are undertaken with linked SSR markers flanked glossiness
(g1) and high trichome density (tr) QTLs.
The parental genotyping work is in progress, the genotypic data will be
communicate in due course of time
3.Milestone | Development of Fis involving recurrent parents
(AKMS14B and 28B) (2010-11)
4 Milestone | Development of F1s and BC1F1s involving recurrent
parents (AKMS14B and 28B). (2010-2011)
Output Improved AKMS14B and 28B with shoot fly resistance compared to original recurrent parents
Sub Activity- | Evaluate QTL introgressed lines for shoot fly resistance; VR Bhagwat
3 Identify new mechanisms if any and sources of
resistances.
1.Milestone | Evaluation of land races for shoot fly resistance (2010- Out of 18 land races eight lines (EP — 57, EP 58, EP 96, EP 117, EC 12, EC
2012) 15, EC 19, and POP 52) showed promise against shoot fly resistance
recording deadhearts from 37.3-46.4% at 28 DAE and were on par with
resistant check 1518551 (36.4%).The susceptible check, DJ6514 recorded
76.8% of DH.
Output Identified new sources of shoot fly resistance and mechanisms if any, identified MAS progenies with improved shoofly resistance
Sub Activity- Introgression of glossiness (gl) and trichome density Gowri Sajjanar
4 (tr) QTL from donor IS18551 into rabi new R lines for

improved shoot fly resistance.
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2.Milestone | Screening of parents ( RS29, AKR150, C43 and The parents were screened using foreground SSR markers (11 markers for
1S18551) with markers for foreground and back ground tr+gl region on LG G=SBI-10 and 8 markers for gl region on LG J=SBI-05)
selections (2010-11) for testing parental polymorphism. Marker analysis resulted in identification
of at least three to five polymorphic markers for former region and one
marker for latter locus for their subsequent utility in MAS.
3.Milestone | Development of Fis involving recurrent parents ( RS29, F1s developed involving recurrent parent and donor parent
AKR150 and C43) and resistant donor (IS 18551) (2010-
11)
4 Milestone | Development of F1s and BC1F1s involving recurrent

parents (RS29, AKR150 and C43). (2010-2011)

Output

Improved RS29, AKR150 and C43 with shoot fly resistance compared to original recurrent parents

Activity 2: Inter and intra-specific variation in shoot fly species in
sorghum

Al: A. Kalaisekar

Sub Activity- Morphological characterization, variation, species
1 delimitation.

A. Kalaisekar

1.Milestone | Collection of shoot flies from different geographical Shoot fly maggots/pupal stage were collected from field and reared for
locations and hosts (2010-11) adult flies emergence.
Collection: adult flies from different locations - Hyderabad (AP), Tiruchy
(TN) and Udaipur (Rajasthan).
From different hosts — Sorghum, maize, finger millet, pearl millet and fox
tail millet.
2.Milestone Morphological characterization of different species and Shoot fly species viz. Atherigona soccata, A.approximata and A.falcata
that of intraspecific variations if any (2010-11). from different hosts were identified and morphologically characterized.
Study on effect of different host plants on key life-history traits of A.soccata
revealed the existence of intraspecific variation.
Output Intra-specific populations, presence of biotypes and cryptic
species (2010-12)
Sub Activity- Field collection of shoot fly sample from station and T Hussain

3 farmer's field.

1.Milestone | Collection of shoot flies from different geographical
locations and hosts (2010-11).
2.Milestone Morphological characterization of different species and 1.Ovipositor (view): Confirms the species i.e. Atherigona soccata
that of intra-specific variations (2010-11).
2. Male abdomen (Trifoliate): Confirms the species i.e. Atherigona soccata
(Photo Udaipur 2A 2B)
3. Wings (Dark smudge around the tip of the subcosta) Confirms the
species i.e. Atherigona soccata (Photo Udaipur 3A, 3B and 3C)
Output Species limit for shoot flies as to bring out putative species
(2010-12)
Sub Activity- Field collection of shoot fly sample from station and P Anandhi
5 farmer's field.
1.Milestone Collection of shoot flies from different geographical The collection of shoot fly samples were done from the nearby districts of
locations and hosts (2010-11) Tirunelveli, Madurai, Theni, Dindugal and Virudhunagar during kharif and from
North Thittankulam, Sinthalakarai, S. Duraisamypuram, Ettayaputam,
Eppothuvendran, Villusari and Kovilpatti of Tuticorin districts from rabi season
with the help of fish meal baited trap. The traps were installed at the above
places for collection of samples. The major species collected from these areas
are Athorigona soccata. Attempts were made for rearing of those collected
shoot fly species by cage screening technique under single cage conditions.
Output Different species/variants of shoot fly

Activity-3: Wide hybridization in sorghum to improve biotic stresses

Al: S.V. Rao

Sub Activity- Transfer resistance genes into the elite cultivated
1 germplasm through cross- pollination

SV Rao

1.Milestone | Intraspecific crosses and back crosses with 3 wild relatives | Crosses with S. usumbarense, and S. hewisonii with sorghum CS3541
of sorghum to produce sorghum like sergeants having were successful in sorghum like panicle bearing segregated lines. These
resistance to shoot pests were evaluated in Kharif and rabi. Genetically uniform lines with high
fertility and earliness were selected
2.Milestone | Genetic and cytogenetic studies on the usability and Genetic and anatomical studies indicated that there were at least three

economic characters in the superior lines

types of novel resistance mechanisms were operating in the wild
germplasm as well as some resistant germplasm of sorghum. Since these
are novel and hitherto unreported they were studied in detail regarding
their uniformity of expression under different agro-climatic situations and
hot sport locations for shoot pests.
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3.Milestone | Studies on fertility, field performance, expression of A total of 25 selections were studied for their performance and selections
interspecific hybrid vigor and resistant factors were made with high grain yield / panicle.
Output Sorghum like stable selections with enhanced resistance to
shoot pests
Sub Activity- Maintaining wild species germplasm, crossing and GM Sajjanar
2 introgression, compatibility studies, support to other groups
1.Milestone | Participate in field performance studies with reference to Selections made in 64 F4 derivatives of wide crosses that were advanced
yield, pest resistance and abiotic factor tolerance to F5 were evaluated for shoot fly resistance and further selections were
made.
2.Milestone | Make crosses with elite parental lines and select genotypes | Suggested to make crosses
of interest
3.Milestone | Conduct yield evaluation trials with suitable controls for Evaluated and selections made
selecting advanced breeding lines
Output
Sub Activity- KBS Visarada
3 Compatibility studies on interspecific_hybrids
1.Milestone | To obtain 10-20 seeds after inter-specific crosses through
controlled pollinations from wild relatives of sorghum.
2.Milestone | Study F1 population in terms of phenotype and fertility.
3.Milestone Study F2 population agronomic traits of interest.
Output
Sub Activity- | Crossing and interrogation for transferring resistant gene Sameer Kumar
4
1.Milestone | Participate in field performance studies with reference to Preliminary Evaluation of Sorghum bicolor 32 derivatives of a cross cs
yield, pest resistance and abiotic factor tolerance 3541 x Sorghum usumbarense and 29 derivatives of a cross cs 3541 x
Sorghum lewisonii for yield was carried out. The performance of sbxsu 4,
sbxsu 7, sbxsu 12, sbxsu 17, sbxsu 18, sbxsu 29, sbxsl 8, sbxsl 11 was
superior for grain yield per plant. However, the grain size was inferior to
that of M35-1.
2.Milestone | Make crosses with elite parental lines and select genotypes | Following crosses were made with elite linesTNDS -1 x (Sb x Su-12), CSV-
of interest 216 R x (Sb x Su-17), PSV-1 x (Sb x SI-11) and NTJ-2 x (Sb x Sl 8)
Output
Activity-4: Development of sorghum for midge resistance / tolerance Al:G Shyam Prasad

for late and normal sowing conditions

Sub Activity- Breeding for midge resistance / tolerance sorghum. R Sankarpandian
1
1.Milestone | F1,s (37 nos) raised and advanced to F2, and F2,s shared During the rabi season, a total no. of 18 cross combinations were raised as
with Hyderabad and Dharwad centers (Summer 2010) F2 Populations under normal sowing and late sowing conditions. There
Ongoing was no midge infestation in the normal sowing on 27.09.2010 and 80%
infestation was found in the late sowing from on 28.10.2010.
2.Milestone Fa,s raised at Kovilpatti, screened against midge and A total no. of 96 single plants were selected, out of which 49 single plants
advanced to F3 (Rabi 2010 -11) were founded to be resistance with grade of 1 to 2. The remaining 47
single plants were moderately resistance with grade of 3 to 6.
3.Milestone 20- 25 new crosses developed using DJ 6514 as resistant
parent with elite lines (Rabi 2010-11)
Output Material advanced to F3 and selections made and shared
with Hyderabad and Dharwad; 20- 25 new crosses
developed for midge resistance.
Sub Activity- | Evaluation and selection of the midge resistance/ tolerance Shekharappa
2 material.
1.Milestone Fa2,5 and F3 raised at Dharwad screened against midge The evaluation could not be taken up in Rabi 2010-11 as midge appears in
and advanced (Late Kharif 2011) Late kharif. The entomologist at Dharwad will screen F3 (shared by
Hyderabad and Kovilpatti centers) during Late Kharif 2011
Output Material screened against midge, selections made,
advanced to F3 and F4 generations and shared with
Hyderabad and Kovilpatti
Sub Activity- Development of new midge resistance / tolerance lines G Shyam Prasad
3
1.Milestone F2,5 and F3 raised at Dharwad screened against midge The 17 F2 were planted at ARS, Tandur as two sowings (27.10.10,

and advanced (Late Kharif 2011)

12.11.2011).

Low intensity of midge attack was observed in second sowing while first
sowing was free of midge attack. The panicle damage score ranged from
(3-7) and spikelet damage ranged from 2.5 -7.5 %. The mean panicle
damage score and spiklet damage were 5.5 and 6.3% respectively.
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107 single plant selections were made in the advanced material (F3). The
material will be shared with Dharwad , Kovilpatti center and raised in Late
Kharif 2011 and Rabi 2011-12 at main center.

The material was highly susceptible to shoot fly. The damage ranged from
32— 77% DH at 28 DAE.

Output Material screened, advanced to F3 and selections made

and shared with Kovilpatti and Dharwad.

Activity-5: Improvement of sorghum for mite resistance

Al: VR Bhagwat

Sub Activity- Development of mite resistance / tolerance lines B D Jadhav/R Sankarpandian
1
1.Milestone | Affected crosses between elite x mite resistance lines, Hybridization Programme was re-planned in Rabi /summer 2010-11 at
raise F1 and distributed harvested seeds to entomologist Surat with local high yielding adopted varieties as female and mite
for evaluation (2010-11) resistance as males.
Due to heavy and continues rain fall the material was damaged due to
water lodging
Output Developed ten resistance sources for mite (2012-13)
Sub Activity- Evaluation and selection of the mite resistant/ P Anandhi

2 tolerant material

1.Milestone Confirmed selected sources for mite resistance(2010-11)

2.Milestone Confirmed selected sources for mite resistance(2010-11) | - Total Thirty nine single plants from ten locations were selected in mite
prone area in Kovilpatti, Madurai area for crossing programme

Output Identified five derivatives for mite resistance (2013-14)

Sub Activity- Evaluation and selection of the mite resistant/ tolerant KA Patel

3 material

1.Milestone | Developed improved screening technology for mite A screen house is being developed at Surat for evaluation.
resistance (2010-11)
Screening technique will be developed by end of July, 2011
2.Milestone Evaluated F2 progenies (2011-12) The seed received from DSR (90 lines) was re- planted in rabi/ summer
2010-11 for screening. The crosses will be made with selected plants and
ninety lines received from DSR will be planted in summer 2011.
Output Developed improved screening technology & identified five
derivatives for mite resistance (2012-13)
Sub Activity- Evaluation of the mite resistant/ tolerant material VR Bhagwat
4
1.Milestone Developed improved screening technology for mite Ninety lines received from Germplasm unit (DSR) evaluated for mite
resistance (2010-11) resistance.
Improved screening technology will be developed in 2011.
2.Milestone Indentified mechanism of resistance (2010-12) Fifteen lines found less susceptible to mite infestation.
Output Developed improved screening technology identified five

sources for mite resistance and published (2012-13)

Activity-6:Characterization of new resistance sources for sucking
pests of sorghum

Al: B. Subbarayudu

Sub Activity- | To study mechanisms of host plant resistance and identify
1 resistant genotypes

B Subbarayudu

1.Milestone Evaluation of different germplasm resistant to shoot bug Phenols estimation was done in twenty five genotypes of sorghum and
and aphid (2010-11) found that the least quantity of phenols recorded with MS 296A and at par
with 296B, 27A, CSV 216 R, RS 29, M 35-1 and Maulee during 2010.
Output Identification of least susceptible genotypes of sorghum
for shoot bug (2010-11)
Sub Activity- | To breed the improved resistant genotypes for shoot bug SS Ambekar

2 and aphid during kharif and rabi using resistance sources
(KR 191, KR 196, C-43, and | 12)

1.Milestone Affect the crosses between elite and kharif genotypes for Crosses were made during rabi 2010-11 by using following four resistant
aphid and shoot bug resistance (2010-11) sources and seven female lines to breed the resistance genotype by shoot
bug and aphid. The F1s will be grown during next season for evaluation.
Female PMS 28B, PMS 71B, PMS 90B, PMS 42B, PMS 104B, PMS 20B
& KR-199. Male: KR -191, KR -196, C-43, 9825 REC
Output Developed F5 for resistance to aphids and shoot bugs
Sub Activity- To evaluate and investigate the role of phenolic acids AP Biradar

3 imparting resistance to shoot bug and aphids in sorghum.

1.Milestone | Evaluation of different germplasm resistant to shoot bug
and aphid (2010-11)

Different genotypes viz. M-35-1,DJ-6514, DSV-4, DSV-5,CSV-22, CSV-
216R, 1S-2312 and Maulee were evaluated for aphid and shoot bug
resistance. Results indicated that, M-35-1, DJ-6514 DSV-4 and Maulee,
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have recorded minimum, infestation by the aphids, whereas DJ6514 and
M-35 - 1 have shown minimum population of shoot bugs.
2.Milestone | Analysis of phenolic acids content in resistance genotypes | The studies on the phenolic compounds responsible for resistance to

for shoot bug and aphids (2010-12)

above pests is under progress

Output Development of the least susceptible genotypes for shoot

bug and aphid (2010-12)

AICSIP Sub-Project I: Enhancing resistance to biotic stresses & improving product quality in sorghum

Objective-2: To improve sorghum grain and stover quality

Achievements

Activity-7: Improvement of sorghum MS lines for grain quality
(mainly grain moulds) to suit industrial use

Al: TG Nageshwar Rao

Sub Activity-1 | Screening of newly evolved derivatives for resistant to TG Nageshwar Rao
GM in high rainfall areas (Shimoga, Hassan, Kolhapur)
1.Milestone Identification of advanced breeding lines for Grain mold | Forty three advanced breeding lines were evaluated along with 4 checks for
resistance their reaction to grain molds at Shimoga, Hassan, Dharwad and Kolhapur.
The crop was successfully raised all the centers,
2.Milestone Screening advanced breeding lines at hot spots viz., All the 43 lines were screened at shimoga, Hassan and Dharwad. The
Dharwad, Shimoga, Hassan and Kolhapur incidence of grain mold was severe at Dharwad (Mean incidence of 6),
followed by Hassan (4) and Shimoga.
3.Milestone Identification of resistant lines Of the 47 entries evaluated the performance of 12 entries is good with high
levels of resistance. The entries that were resistant at Dharwad, Shimoga
and Hassan were BN-580, 582, 589, 590, Bx71, Bx99, Bx135, Bx113, B x
115, Bx233, BX 243 and Bx67
Output |dentified 42 GM resistant lines, these are screened at
Dharwad, Shimoga, Hassan and Kolhapur centres
Sub Activity-2 | Hybridization of superior derivatives with colour genetic MY Kamatar
stock, evaluation and selection of segregating material.
1.Milestone Crossing GM resistant sources with High yielding Screenining of resistance sources for grain mold : 30 sources
varieties and developing 30 F1 lines 2. Crosses effected for grain mold resistance : 45 Crosses
3. Multiplication of resistant sources : 20 lines
Output GM resistant sources are being crossed with improved
varieties to develop F1s
Sub Activity-3 Breeding for superior color grain derivatives for GMR Sujay Rakshit
1.Milestone Collection, identification of red grain derivatives from IS
14331, IS 14332 and their derivatives
2.Milestone Crossing red coloured lines with high yielding lines and
developing F1
3.Milestone Advancing material and backcrossing with coloured
lines
Output Identified red coulred sources for using in the crosses
Sub Activity-4 Selections & advancement of segregating material in RB Ghorade
2009R, 2010 (K&R)
1.Milestone Selection of segregating material for resistance to grain | During kharif 2010-11, 34 romising selections have been made in F4 under
molds epiphytic conditions
2.Milestone Advancement of identified lines and developing grain The above selected lines have been planted in field for making back crosses
mold resistant lines with established MS lines and crossing programme is in progress.
Output Selection of segregating material is in progress
Activity-8: Genetic alteration of starch quality in sorghum Al: S. Audilakshmi
Sub Activity-1 | Identifying superior lines for amylose/amylopectin lines, S Audilakshmi
developing new mutant lines having high
amylose/amylopectin lines
1.Milestone Identifying superior germplasm for high 22 Germplasm lines varied from 71 to 100% for amylopectin. The best line,
amylopectin/amylose and (2009 and 2010) GP 118 recorded 100 % amylopectin. GP 121 recorded 81% amylopectin.
The line is 203 cm tall, flowers in 83 days and has grain of 53 g/ plant.
2.Milestone Rasising Mo to M4 generation of seed treated with 20 M3 were harvested and are being advanced to M4
chemical mutagenesis and Evaluating M3 and M4 for
amylose/amylopectin (2009-2012)
3.Milestone Raising F1, BC1, BC2, F2-F4 for a cross elite x low Raised F 1 from a cross C43 x GP 118 and BC1 and Bc2 is affected
amylose lines and evaluating BCF4 and F4 derivatives
for amylose content (2010-12)
Output Developing derivatives with high amylose/ amylopectin
Sub Activity-2 | Identifying superior lines for high ethanol fermentation IK Das
efficiency lines
1.Milestone Characterization and identification of yeast strains for Five yeast cultures (ycr101, ycr102, ycb101, yci101 and yci102) were
ethanol fermentation efficiency. (2009-10) characterized for above two properties under laboratory conditions. All the
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strains were tolerant to temperature required for fermentation (37°C) and
produced ethanol on fermentation medium (YGP). Except ycb101, a slow
growing one, no other strain showed growth inhibition at low pH (3.0).

2.Milestone

Characterization of yeast strains and evaluation of
genotype for fermentation Efficiency"

Grains of 20 sorghum genotypes were evaluated for ethanol production
efficiency through yeast fermentation. There was high degree of variations
among the tested genotypes. Genotype p28 produced the highest amount of
ethanol while p42 produced the lowest amount

Output

Identified genotypes with fermentation efficiency

Sub Activity-3

Evaluating F2and M4 for amylose content, gelatinization,
viscosity

Narpander Singh,

1.Milestone

Evaluating germplasm lines for grain quality parameters
(2009-10)

Sorghum starches showed pasting viscosity, breakdown, trough, setback,
final viscosity and pasting temperature in the range of 236 to 373 RVU, 72 to
203 RVU, 140 to 202 RVU, 91.58 to 188 RVU, 185 to 330 RVU and 77 to
82.50°C, respectively . P51 showed the highest (373 RVU) whereas P30
showed the lowest peak viscosity (236RVU). P42 showed the lowest
breakdown whereas P38 showed the highest breakdown. P38 showed the
lowest final viscosity of 185 RVU. P1 showed the lowest setback (91.58
RVU), indicating its lower tendency to retrogradation. P7 showed the lowest
pasting temperature whereas P26 showed the highest.

Output

Identifying derivatives with superior grain quality suiting
end uses

Activity-9:Development of good combining ‘B’ lines endowed with

Al: Prabhakar

Maldandi grain quality traits
Sub Activity-1 Generation advancement, and selections for grain BD Biradar
quality & yield traits
2.Milestone Evaluation of newly derived stabilized B lines lines for Stabilized B lines for grain quality and productive traits were evalauted
grain quality and productive traits (2010-11)
Output 1.4-5 potential Male sterile lines with maldandi grain
quality are developed.
2. New lines are registered.
Sub Activity-2 Combining ability studies of selected lines GM Sajjanar
1.Milestone Twenty promising newly derived lines will be crossed Selected ten newly derived promising lines were crossed with three MS
with three MS lines (A2/Maldandi version of milo lines (Restorers on milo)
restorers viz., C43A2, CSV14A (maldandi) and
RS585A2) (25 lines x 3 testers) (2010-11)
2.Milestone Evaluation of 75 hybrids along with checks and parents.
Good combiners and combinations will be identified.
(2011-12)
3.Milestone Characterizing new and promising B lines & publications
(2012-13)
Output Combining ability of new B lines is assessed & good
combiners and combination are identified.
Sub Activity-3 Conversion of derivatives of good grain quality exotic Prabhakar
germplasm to MS lines and studying their combining
ability
1.Milestone Three good grain quality exotic derivatives were used Continued the conversion of 3 B lines in BC2. The A/B pairs were scored
for conversion onto CMS line 104A and advanced in for sterility/fertility reactions and the selected pairs were advanced to BC3 in
rabi 2009-10 2010-11.
2.Milestone Conversion of 3 B lines will be completed up to the

stage of BC3 in 2010-11

Activity-10: Development of superior single-cut forages and
improvement forage sorghums for yield and HCN quantity by
agronomic means

Al: C Aruna

Sub Activity-1 | Development of forage sorghum varieties with improved C Aruna
shoot fly resistance and yield

1.Milestone Forage sorghum genotypes crossed with shoot fly A total of 32 crosses were made for improvement of yield and shoot fly
resistant sources and F1s raised (2009-2010) resistance in forage sorghum genotypes, and F1s raised.

2.Milestone Single plant selections made in the F2s and F3s 117 single plant selections were made for fodder yield from 15 crosses, and
advanced (2011-12) 107 single plant selections from 8 crosses were made for shoot fly

resistance. The selections were advanced to Fs.
Output Promising shoot fly resistant forage genotypes which

will be tested in AICSIP multilocation trials (2012-13)
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Sorghum food technology report - Rahuri

UD Chavan and SR Gadakh
Senior Cereal Food Technologist, Sorghum Improvement Project, MPKYV, Rahuri

Executive summary

None of the AVHT genotype found promising for roti and nutritional quality as compared to the check
of Kharif 2010 from Dharwad center. From Rabi 2010-11 Rahuri centers’ sorghum samples, among
the new sorghum genotypes AVHT 2016, AVHT 2018, and AVHT 2017 and IVHT 9014, IVHT 9016
and IVHT 9011 were found promising and comparable to the check for roti as well as nutritional
quality. On the basis of roti and nutritional quality results the germplasms RSLG 2161, 2176, 2291,
2320, and 2350 were found promising for roti and nutritional quality as compared with the local
checks. These can be utilized for further breeding programme.

Introduction

Sorghum is a staple food in many parts of the country. In India, sorghum is traditionally consumed in
the form of unleavened pan cake / Roti / Bhakari. Though sorghum grains are nutritious, the
consumption of this cereal is decreasing due to non-availability of easy cooking raw materials from the
sorghum. The other major reasons are: dying traditional food habits and requirement of special skill
for preparing sorghum rotis. For many years sorghum eating population particularly in rabi growing
areas, the roti made from Maldandi (M 35-1) is preferred over other genotypes for taste and softness.

A. Roti and grain quality of kharif sorghum

A study on the dough and roti quality of 24 Kharif genotypes carried out at Dharwad to identify
superior genotypes. Seventeen advanced genotypes including ten hybrids with three checks and four
varieties compared with seven check genotypes (CSH 16, CSH 23, SPV 462, CSV 17, CSV 20, CSV
23, CSV 15 and local check DSV 6). The data on flour, dough and roti quality is presented in
Annexure | & II.

i) Hectoliter weight: The hectoliter weight ranged from 67.50 (SPV 2024) to 74.90 (CSH 16) kg/hl. CSH
16 genotype contained higher hectoliter weight than rest of the genotypes studied.

i) Water absorption capacity: The water absorption capacity of flour ranged from 102% (SPV 2000) to
153% (CSH 16). SPH 1629 (145%), SPH 1637 (144%), CSH 23(144%), SPH 1648 (143%), CSV 20
(143%), CSV 15 (143%) and DSV 6 (144%) were found at par. The water absorption capacity was
positively correlated to the roti quality. The higher the WAC the superior was the quality of the roti.

iii) Water required for the dough: The water required for the preparation of dough estimated in different
genotypes and presented Annexure 2. The genotypes differed significantly for the water requirement
for dough preparations. The water required for dough preparation ranged from 70 ml/100g flour (SPH
1637, SPH 1647, and SPV 462) to 100 ml/100g flour (SPH 1629, SPH 1648, CSH 16, SPV 2024,
SPV 462 and check DSV 6).

iv)  Kneading quality: The kneading quality of dough is measured on 1-3 scale (score 1 is the best and 2
score is good and 3 score is poor). The kneading quality of all genotypes studied and found fair and
comparable to the checks.

V) Spreading quality: The spreading of the dough while preparing roti studied and the score ranged
from 1.0 to 2.0. None of the genotypes found superior over local check for spreading quality of the
roti.

Vi) Crude protein: The crude protein content ranged from 6.13% (SPV 2024) to 10.30% (Local check) in
the advanced genotypes studied with their checks. The genotypes SPH 1651 (9.73%), CSH 16
(9.93%), and SPV 1999 (9.16%) contained more than nine percent protein and superior over other
genotypes studied.

vii)  Soluble protein: The soluble protein content in the flour was mostly responsible for the holding more
water and becoming the smoothness to the roti. The soluble protein content in the flour ranged from
0.61% (SPH 1651) to 1.54% (CSV 15). All the genotypes were significantly different in the soluble
content.

viii)  Total soluble sugars: The total soluble sugars ranged from 0.93% (SPV 462) to 1.94% (CSH 23). All
the genotypes studied were significantly different. The higher sugar percentage in sorghum flour
representing good amylolyptic activity while preparation of roti.
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ix) Free amino acids: The free amino acids in the studied genotypes ranged from 43.3 mg/100g flour
(CSH 16) to 70.0 mg/100g flour (DSV 6 Local check). The advanced sorghum genotypes were
significantly different in the free amino acid content. All new genotypes studied content higher
amount of free amino acids than the DSV 6 check.

X) Starch: The starch content of the advanced genotypes ranged from 48% (SPH 1641) to 60% (SPV
1999). The all genotypes studied were significantly different in starch content.

Xi) Roti quality: A test panel consisting of 10 semi-trained judges for testing and scoring rotis for their
organoleptic quality parameters was constituted. The evaluation was performed on a hedonic scale 1
to 9 ranging like extremely (Excellent) 1 to dislike extremely (not accepAnnexure) 9. The results of
the organoleptic quality of roti were presented below. The data on colour, flavor, texture, taste and
overall acceptability are presented in Annexure |l

b) Colour and appearance: The colour and appearance index ranged from 3.8 (local check DSV
6) to 5.8 (SPV 2019, CSV 20 and SPV 462).The studied genotypes were significantly different
in their colour and appearance score. None of the advanced genotype showed superiority in
colour and appearance over local check.

c) Flavour/aroma: For judging the roti quality flavor is one of the parameter mostly responsible to
give their acceptance. The score ranged from 3.7 (local check) to 6.0 (SPV 2000). The
genotypes were significantly different for the flavor score. None of the studied genotype was
found superior for flavor characteristics over the checks.

d) Texture: The texture of the roti gives the smoothness or roughness of the product. The texture
score ranged from 3.8 (local check) to 5.8 (SPV 1999).

e) Taste: Taste parameter is very important for the acceptance of any food product. It gives direct
feelings of the consumer for that particular item. The taste score ranged from 3.7 (SPH 1634)
to 6.0 (SPV 2000). None of the new genotypes was found superior over the checks.

f)  Overall acceptability: The overall acceptability score is based on the average score of all other
four characters (colour and appearance, flavor, texture and taste). The overall acceptability
score ranged from 3.8 (local check) to 6.0 (SPV 1999, CSV 20).

g) Storage study: Storage study was under taken to study the loss in weight of roti during
storage. The storage quality of the roti was evaluated for a total period of 24 hrs. The
genotypes were significantly different. During this experiment three samples were drawn after
4 hrs, 8 hrs and 24 hrs at room temperature to see the loss in weight of the roti. The genotype
CSV 23 (10.0%) showed minimum loss in weight after 24 hrs storage at room temperature
(Annexure Il).

Conclusions: All kharif sorghum samples received from Dharwad were grain molded and got blackish
colour to the grains therefore their flour and roti quality were not superior over the control. Even
control sample was also light black in colour. Due to natural climatic condition this year's sample was
not good quality for the roti preparation.

B. Roti and grain quality of rabi sorghum

During Rabi (2010-11) 27 sorghum genotypes from AVHT and 24 sorghum genotypes from IVHT
were evaluated for roti and nutritional quality using above quality parameters. Roti quality judges by
the semi-trained judges and nutritional quality based on some of the important nutrient present in
sorghum grain. On the basis of these characters among the new sorghum genotypes AVHT 2016,
AVHT 2018, and AVHT 2017 were found promising and superior over the check (Annexure Ill & V)
for roti as well as nutritional quality. Considering the roti and nutritional quality parameters, among the
IVHT sorghum genotypes IVHT 9014, IVHT 9016 and IVHT 9011 and IVHT 9013 were found to be
promising and comparable to the local check (Annexure V & VI) for roti as well as nutritional quality.

C. Nutritional quality evaluation of germplasm collected at sorghum improvement project

More than two hundred fifty germplasms collected from the MPKV, Rahuri jurisdiction from that only
selected thirty seven were taken for quality analysis. These germplasms used for the nutritional
quality evaluation for roti making. These results indicated that the germplasm RSLG 2161, 2176,
2291, 2320, and 2350 were found promising for roti and nutritional quality as compared with the local
checks (Annexure VII).
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D. Popularization and extension of suitable variety for niche products like sorghum Hurda and Pops

For popularization and knowing to the farmers about new rabi sorghum genotypes for niche products;
two genotypes namely Phule Uttara for Hurda and Phule Panchami for Pops were given to the
farmers for cultivation (Annexure VIII). During the dough stage of sorghum crop, sorghum Hurda got
Rs. 200/- per Kg market rate. Current year farmers are going to popularize Phule Panchami genotype
for preparation of pops during Nag Panchami festival in Maharashtra. This is a very good opportunity
to farmers to get money from the sorghum crop within very short period. Pops can be stored one year
without any adverse effect in plastic bags with proper sealing.
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Annexure I: Nutritional constituents responsible for roti quality prepared from different hybrid cultivars (AVHT) of Kharif sorghum 2010 (Dharwad)
Genotype Colour of the Appearance/ Hectoliter Water absorption Crude Soluble Total Free amino Phenolics Starch (%)
grain Shape of the grain | weight (Kg/hl) (ml/100g) Protein (%) | proteins (%) | sugars (%) | acids (mg/100g) (%)
SPH 1629 DB R 73.59 145 8.90 0.74 1.31 55.12 1.53 55.16
SPH 1634 DB R 72.92 123 7.04 0.82 1.11 58.33 1.67 56.43
SPH 1637 DB R 74.66 144 8.07 0.72 1.56 45.87 1.73 58.93
SPH 1641 DB R 71.95 131 8.59 0.93 1.22 49.80 1.58 48.29
SPH 1644 DB R 72.53 140 7.45 0.80 1.55 46.63 1.74 58.42
SPH 1647 DB R 74.14 140 8.90 1.27 1.74 63.12 1.65 48.96
SPH 1648 DB R 71.09 143 8.70 1.08 1.29 60.02 1.53 50.99
SPH 1649 DB R 7247 106 8.90 0.67 1.88 46.23 1.78 54.87
SPH 1651 DB R 71.56 124 9.73 0.61 1.84 48.12 1.52 58.92
SPH 1655 DB R 73.96 135 7.87 0.86 1.78 51.16 1.48 60.02
CSH 16 DB R 74.90 153 9.93 0.7 1.16 43.29 1.52 58.34
CSH 23 DB R 71.10 144 8.07 0.87 1.94 48.62 1.78 54.67
CSH 16 (D) DB R 7212 128 8.69 0.83 1.14 52.11 1.45 56.14
SPV 1999 DB R 71.63 142 9.16 0.88 1.32 54.16 1.38 60.02
SPV 2000 DB R 72.26 102 8.07 0.78 1.09 48.34 1.76 53.22
SPV 2019 DB R 68.38 124 8.90 0.84 1.21 54.20 1.87 56.94
SPV 2024 DB R 67.50 124 6.13 0.94 1.25 58.11 1.75 58.13
SPV 462 DB R 67.59 125 6.89 1.01 0.93 48.28 1.49 54.38
Csv 17 DB R 71.01 142 7.30 1.21 1.89 45.08 1.69 56.42
CSV 20 DB R 71.08 143 7.7 1.07 1.13 66.04 1.58 58.94
CSV23 DB R 72.34 132 8.49 1.12 1.43 56.64 1.78 52.88
CSV 15 DB R 70.68 143 8.79 1.54 1.53 52.73 1.67 56.97
SPV 462 (D) DB R 70.67 136 7.25 1.39 1.4 64.61 1.73 58.23
DSV 6 (C) DW R 73.04 144 10.30 1.04 1.54 70.03 143 59.83
Range - - 67.50-74.90 102-153 6.13-10.30 0.61-1.54 0.93-1.94 43.29-70.03 1.38-1.87 48.29-60.02
Mean - - 71.80 134 8.31 0.95 142 53.61 1.63 55.71
SE. + - - 1.91 12.23 1.00 0.22 0.29 7.09 0.13 341
C.D.at5% - 5.75 36.68 3.02 0.68 0.90 21.29 0.40 10.25

Grain colour: Creamy = C, Creamy White = CW,

Dull White = DW, White = W, Brown = B, and Dull Black = DB. Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W.
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Annexure lI: Organoleptic quality of roti prepared from different hybrid cultivars (AVHT) of Kharif sorghum 2010 (Dharwad)

Genotype Water required| Kneading | Spreading Organoleptic quality parameters Rank by Loss in weight during storage (%)
for dough (ml)|  quality quality Colour & Flavour Texture Taste Overall DMRT 4 hrs 8 hrs 24 hrs
appearance acceptability
SPH 1629 100 2 2 4.0 52 3.8 48 4.7 3 3.6 45 11.8
SPH 1634 75 2 2 37 43 37 37 4.7 3 29 5.1 10.9
SPH 1637 70 2 2 43 4.2 4.8 47 45 2 3.3 52 10.3
SPH 1641 85 2 2 5.3 45 47 4.8 5.2 6 3.8 5.6 11.10
SPH 1644 90 2 2 5.2 5.0 53 53 53 7 3.7 58 10.7
SPH 1647 70 2 2 5.2 45 5.2 53 53 7 3.6 5.2 10.4
SPH 1648 100 2 2 5.2 5.8 47 53 52 6 43 6.5 11.8
SPH 1649 90 2 2 4.3 55 4.7 5.2 4.7 3 35 5.6 115
SPH 1651 90 2 2 5.0 45 45 5.0 45 2 29 48 10.8
SPH 1655 85 2 2 5.3 5.0 4.7 5.7 5.2 6 3.3 5.7 11.0
CSH 16 100 2 2 5.0 5.2 5.3 5.0 5.8 10 38 5.3 10.7
CSH23 90 2 2 5.2 45 4.7 53 5.0 5 3.2 6.4 10.4
CSH 16 (D) 100 2 2 5.7 4.8 5.0 4.7 5.2 6 34 5.6 10.8
SPV 1999 80 2 2 5.7 47 5.8 5.0 6.0 11 3.8 5.2 10.5
SPV 2000 80 2 2 55 6.0 5.7 6.0 5.7 9 3.2 6.3 114
SPV 2019 90 2 2 5.8 5.7 5.7 5.7 53 7 34 49 10.8
SPV 2024 100 3 3 5.7 5.0 5.3 4.8 5.0 5 2.8 5.3 114
SPV 462 100 2 2 5.0 5.2 5.0 47 55 8 3.2 5.6 10.9
CSV 17 80 2 2 5.7 4.8 4.7 4.7 5.0 5 3.6 5.9 10.4
CSV 20 75 2 2 5.8 5.8 5.3 5.3 6.0 11 39 6.3 12.0
Csv 23 80 2 2 5.3 5.2 5.3 53 53 7 2.8 5.9 10.0
CsV 15 80 2 2 5.0 45 5.2 5.0 4.8 4 34 5.1 11.3
SPV 462 (D) 70 2 2 5.8 47 5.3 47 53 7 3.0 53 10.2
DSV 6 (C) 100 1 1 3.8 37 3.8 3.8 3.8 1 3.2 54 10.2
Range 70-100 - - 3.8-5.8 3.7-6.0 3.8-5.8 3.7-6.0 3.8-6.0 - 2.8-4.3 4865 10.0-12.0
Mean 87 - 5.1 49 49 5.0 5.2 - 340 5.56 11.00
SE. + 10.47 - - 0.62 0.55 0.55 0.51 0.50 - 0.37 0.53 0.53
CDat5% 3142 - - 1.88 1.66 1.68 1.54 1.51 - 1.12 1.60 1.62

Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score: Easy spreading without crack = 1; Slightly difficult to spread with minute cracks = 2, Difficult to spread with cracks = 3.
Sensory score: Like extremely (Excellent) - 1, Like very much (Very good) - 2, Like moderately - 3, Like slightly-4, Neither like nor dislike - 5, Dislikes lightly - 6, Dislike moderately - 7, Dislike very much - 8, Dislike extremely-9.
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Annexure lll: Nutritional constituents responsible for roti quality prepared from different Rabi (AVHT) cultivars of sorghum (Rahuri 2010-11)
Genotype Colour of the Appearance/ Hectoliter weight | Water absorption Crude Soluble Total Starch (%) Free amino Phenolics
grain Shape of the grain (Kg/hl) (ml/100g) Protein (%) | proteins (%) | sugars (%) acids (mg/100g) (%)
AVHT 2001 Cw R 76.46 137 8.85 1.45 2.30 59.17 73.61 1.52
AVHT 2002 cw R 76.09 115 8.85 1.65 2.69 58.13 75.68 1.66
AVHT 2003 DW R 7542 136 9.31 1.41 1.78 56.78 84.56 1.44
AVHT 2004 CW R 75.05 138 745 1.30 1.72 65.43 76.24 1.32
AVHT 2005 CwW R 75.05 126 8.38 1.38 1.67 64.76 79.84 1.41
AVHT 2006 CW R 75.28 133 6.52 1.24 1.39 62.45 82.65 1.23
AVHT 2007 cw R 75.94 131 9.31 1.19 1.87 63.32 74.38 1.22
AVHT 2008 CW R 73.07 138 8.38 1.21 1.96 62.85 71.45 1.27
AVHT 2009 cw R 74.62 124 6.99 1.06 2.04 58.67 86.32 1.05
AVHT 2010 Cw R 75.65 115 9.31 1.68 242 64.57 76.28 1.72
AVHT 2011 cw R 74.27 129 745 1.21 1.49 65.11 65.69 1.20
AVHT 2012 Cw R 74.52 127 8.95 1.18 1.67 58.42 78.73 117
AVHT 2013 cw R 75.01 125 8.35 1.15 1.70 56.08 74.95 1.20
AVHT 2014 Ccw R 76.59 105 7.45 1.11 213 57.91 82.76 1.20
AVHT 2015 CW R 73.18 131 8.45 1.18 1.92 58.32 82.06 1.19
AVHT 2016 cw R 74.69 149 10.38 1.31 2.83 67.83 83.31 1.12
AVHT 2017 Cw R 73.77 139 9.92 1.32 217 65.38 83.24 1.18
AVHT 2018 cw R 72.20 143 10.18 1.28 2.81 67.95 82.43 1.16
AVHT 2019 CW R 73.33 136 8.99 0.85 1.61 56.44 71.54 1.85
AVHT 2020 cw R 75.11 139 8.92 1.25 1.99 57.34 76.42 1.28
AVHT 2021 Ccw R 73.61 136 8.38 1.29 1.75 56.85 75.86 1.31
AVHT 2022 cw R 73.67 132 8.75 0.90 2.04 54.34 78.73 1.91
AVHT 2023 cw R 74.23 138 8.38 1.45 232 55.89 76.32 1.49
AVHT 2024 cw R 75.33 132 7.92 0.86 207 58.04 69.95 1.86
AVHT 2025 cw R 74.16 129 9.78 1.30 1.65 57.91 73.37 1.28
AVHT 2026 CwW R 76.15 113 8.38 119 1.70 56.97 79.47 1.23
AVHT 2027 cw R 75.08 127 9.78 1.16 1.92 58.32 76.84 1.25
M 35-1(c) (Maldhandi) Ccw R 73.18 140 10.03 1.28 2.80 67.54 82.47 0.89
Range - - 72.20-76.59 105-149 6.52-10.38 0.85-1.68 1.39-2.83 54.34-67.95 65.69-86.32 0.89-1.91
Mean - - 74.67 131 8.71 1.24 2.01 60.45 77.68 1.74
SE. + - - 1.10 9.64 0.95 0.19 0.39 4.09 4.85 0.24
CD.at5% - - 3.32 28.92 287 0.58 1.19 12.28 14.55 0.75

Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Brown = DB.Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W.
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Annexure IV: Organoleptic quality of roti prepared from different hybrid Rabi (AVHT) cultivars of sorghum (Rahuri, 2010-11)

Genotype Water Kneading | Spreading Organoleptic quality parameters Rank by Loss in weight during storage (%)
required for| quality quality Colour & Flavour Texture Taste Overall DMRT 4 hrs 8hrs 24 hrs
dough (ml) appearance acceptability

AVHT 2001 80 1 1 5.0 4.0 46 4.0 44 15 293 3.99 11.23
AVHT 2002 80 1 1 5.2 4.2 48 44 47 16 2.89 4.30 12.29
AVHT 2003 80 2 2 5.0 4.6 5.0 46 48 17 3.87 4.23 12.84
AVHT 2004 110 1 1 4.6 38 38 34 39 14 2.54 4.05 11.65
AVHT 2005 90 1 1 3.0 32 34 26 3.1 12 2.80 4.34 12.23
AVHT 2006 90 1 1 2.6 22 26 24 25 7 2.92 4.12 11.61
AVHT 2007 80 1 1 34 24 32 26 29 11 2.99 343 10.65
AVHT 2008 110 1 1 3.0 24 24 28 27 9 251 397 11.94
AVHT 2009 90 1 1 2.8 26 26 28 27 9 2.36 3.66 10.86
AVHT 2010 100 1 1 36 3.0 28 28 3.1 12 251 3.90 10.87
AVHT 2011 80 1 1 32 24 28 26 28 10 2.82 3.79 11.52
AVHT 2012 90 1 1 24 22 22 24 23 5 2.90 317 11.88
AVHT 2013 90 1 1 2.6 26 28 26 27 9 274 3.58 11.91
AVHT 2014 110 1 1 24 24 3.0 26 26 8 278 3.89 11.21
AVHT 2015 100 1 1 2.2 24 20 22 22 4 248 4.06 11.03
AVHT 2016 110 1 1 1.8 1.8 1.8 1.8 1.8 1 213 3.65 10.23
AVHT 2017 100 1 1 22 1.8 20 20 20 3 2.50 3.88 10.85
AVHT 2018 110 1 1 1.8 1.8 20 1.8 1.9 2 245 3.97 10.76
AVHT 2019 100 1 1 2.0 26 24 20 23 5 2.89 3.24 11.08
AVHT 2020 80 1 1 38 34 36 24 33 13 3.12 4.30 11.98
AVHT 2021 90 1 1 2.8 26 24 20 25 7 233 3.98 10.35
AVHT 2022 90 1 1 24 26 22 24 24 6 235 3.88 10.48
AVHT 2023 90 1 1 3.0 26 22 24 26 8 240 3.94 11.07
AVHT 2024 80 1 1 32 20 20 20 23 5 287 3.89 11.23
AVHT 2025 90 1 1 34 24 20 22 25 7 2.76 3.95 11.09
AVHT 2026 90 1 1 3.0 24 22 22 25 7 275 3.84 10.88
AVHT 2027 100 1 1 22 24 24 24 24 6 241 3.79 10.85
M 35-1 110 1 1 22 23 23 23 23 5 233 3.10 11.11
Range 80-110 - - 1.8-5.2 1.8-4.6 1.8-5.0 1.8-4.6 1.8-4.8 - 2.13-3.87 3.10-4.23 10.23-12.84
Mean 94 - - 3.0 28 27 26 28 - 2.69 3.85 11.27
SE. + 10 - - 0.9 0.7 0.6 0.7 0.7 - 0.33 0.31 0.61
CDat5% 32 - - 2.8 21 26 21 2.3 - 1.01 0.94 1.86

Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score: Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with cracks = 3. Sensory score:
Like extremely (Excellent) - 1, Like very much (Very good) - 2, Like moderately - 3, Like slightly-4, Neither like nor dislike - 5, Dislikes lightly - 6, Dislike moderately - 7, Dislike very much - 8, Dislike extremely-9.
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Annexure V: Nutritional constituents responsible for roti quality prepared from different Rabi (IVHT) cultivars of sorghum (Rahuri 2010-11)
Genotype Colour of Appearance/ Hectoliter Water absorption Crude Soluble Total Starch (%) Free amino acids Phenolics (%)
the grain | Shape of the grain | weight (Kg/hl) (ml/100g) Protein (%) | proteins (%) | sugars (%) (mg/100g)
IVHT 9001 Ccw R 75.20 130 9.38 0.82 1.16 58.93 65.32 1.56
[VHT 9002 cwW R 74.07 124 7.29 0.90 1.55 56.99 66.70 1.34
IVHT 9003 Ccw R 69.31 127 7.82 0.79 1.14 61.56 71.23 1.96
IVHT 9004 CcwW R 74.70 140 8.89 0.93 1.29 63.84 68.37 1.33
IVHT 9005 cwW R 74.72 134 8.82 0.86 1.83 64.28 74.53 1.51
IVHT 9006 CcwW R 72.07 116 8.86 0.84 1.15 65.13 67.29 1.18
[VHT 9007 cw R 72.66 128 9.38 0.90 1.89 59.92 59.17 1.23
IVHT 9008 CW R 74.16 127 9.90 0.87 1.88 60.09 71.18 1.98
[VHT 9009 cw R 74.98 133 9.38 0.82 1.54 58.28 74.68 1.32
IVHT 9010 cw R 69.39 139 8.86 1.01 1.63 56.89 73.65 145
[VHT 9011 cwW R 74.13 138 10.12 0.80 1.94 66.81 66.86 1.22
IVHT 9012 Ccw R 74.08 128 9.38 0.88 1.77 60.13 85.61 1.53
IVHT 9013 CcwW R 75.20 134 9.34 1.04 1.88 65.98 74.16 1.38
IVHT 9014 CcwW R 72.56 139 10.29 0.95 1.96 65.57 72.83 1.33
IVHT 9015 CW R 74.35 124 8.34 1.13 1.73 66.01 68.99 1.88
IVHT 9016 cw R 75.17 130 9.38 0.91 1.75 65.43 71.53 1.25
IVHT 9017 CW R 74.58 129 8.86 1.04 1.67 62.28 64.67 1.65
IVHT 9018 cwW R 74.73 132 9.42 0.83 1.79 59.92 58.95 1.52
IVHT 9019 CwW R 75.72 133 9.90 1.06 1.51 58.29 70.45 1.54
[VHT 9020 cwW R 74.90 140 9.90 1.03 1.77 56.93 65.18 1.47
IVHT 9021 Ccw R 76.76 139 9.38 1.07 1.56 58.21 69.32 1.28
IVHT 9022 CcwW R 74.70 138 8.87 1.01 1.98 62.54 71.38 143
IVHT 9023 cw R 77.08 121 9.38 0.98 1.93 61.09 72.19 1.65
IVHT 9024 CW R 74.34 121 9.90 0.99 1.69 62.09 70.33 1.88
M 35-1(c) CcwW R 73.18 140 10.03 1.28 2.80 67.54 82.47 0.89
Range - - 69.31-77.08 116-140 7.29-10.29 0.79-1.28 1.14-2.80 56.89-67.54 58.95-85.61 0.89-1.98
Mean - - 74.11 131 9.24 0.95 1.7 61.78 70.28 1.47
SE. + - - 1.78 6.74 0.69 0.1 0.33 3.30 5.78 0.25
C.D.at5% - - 5.36 20.22 2.07 0.35 1.01 9.91 17.34 0.76

Grain colour: Creamy = C, Creamy White = CW, Dull White = DW, White = W, Brown = B, and Dull Brown = DB. Grain Shape: Round = R, Oval/Oblong = O and Wrinkle = W.
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Annexure VI: Organoleptic quality of roti prepared from different hybrid Rabi (IVHT) cultivars of sorghum (Rahuri, 2010-11)
Genotype | Water required)  Kneading Spreading Organoleptic quality parameters Rank by Loss in weight during storage (%)
for dough (ml) quality quality Colour & Flavour Texture Taste Overall DMRT 4 hrs 8 hrs 24 hrs
appearance acceptability

IVHT 9001 100 1 1 2.8 2.8 3.0 22 2.7 11 3.07 4.18 12.78
IVHT 9002 100 1 1 1.6 2.2 2.0 2.0 2.0 5 3.09 4.05 12.08
IVHT 9003 90 1 1 42 38 4.0 38 4.0 12 3.15 4.23 12.85
IVHT 9004 100 1 1 2.8 2.8 3.0 2.6 2.8 10 2.99 3.86 11.98
IVHT 9005 100 1 1 2.8 2.8 26 2.0 26 9 2.90 3.93 11.07
IVHT 9006 90 1 1 2.6 24 2.6 2.0 24 8 2.93 3.98 1112
IVHT 9007 90 1 1 1.8 2.0 2.0 1.8 1.9 4 2.58 3.79 11.05
IVHT 9008 110 1 1 1.2 14 1.8 14 1.5 2 2.83 3.89 10.76
IVHT 9009 90 1 1 2.2 2.2 24 24 2.3 7 2.80 3.7 10.72
IVHT 9010 100 1 1 24 24 24 2.2 24 8 2.95 3.99 10.89
IVHT 9011 100 1 1 14 1.6 2.0 2.0 1.8 3 2.67 3.90 10.79
IVHT 9012 90 1 1 1.8 2.0 2.0 2.0 2.0 5 2.86 3.99 11.05
IVHT 9013 100 1 1 1.8 1.8 1.8 1.8 1.8 3 242 3.87 10.94
IVHT 9014 90 1 1 1.2 1.6 1.6 1.2 14 1 2.33 3.65 10.53
IVHT 9015 100 1 1 2.0 1.8 1.8 1.8 1.9 4 2.89 3.93 11.06
IVHT 9016 100 1 1 14 14 14 1.6 15 2 2.45 3.76 10.90
IVHT 9017 90 1 1 36 2.8 26 24 29 9 2.93 3.95 11.10
IVHT 9018 100 1 1 2.6 2.2 24 2.0 2.3 7 2.78 3.69 10.96
IVHT 9019 90 1 1 26 1.8 22 22 22 6 2.85 3.93 1112
IVHT 9020 90 1 1 1.6 1.6 2.6 1.8 1.9 4 2.90 3.94 11.13
IVHT 9021 100 1 1 1.8 2.0 2.0 2.2 2.0 5 2.89 3.92 11.16
IVHT 9022 100 1 1 2.0 2.0 22 1.8 2.0 5 2.86 3.89 11.10
IVHT 9023 100 1 1 2.6 2.2 24 2.2 24 8 2.90 3.89 11.45
IVHT 9024 100 1 1 2.0 1.8 22 1.8 2.0 5 2.87 3.93 11.15
M 35-1(c) 100 1 1 1.2 14 14 14 14 1 2.36 3.69 10.58
Range 90-110 - - 1.24.2 14-3.8 1.4-4.0 1.2-3.8 14-4.0 - 2.33-3.15 3.65-4.23 10.53-12.85
Mean 96 - - 2.2 2.1 2.2 2.0 2.2 - 2.81 3.90 11.21
SE. + 5.4 - - 0.7 05 05 05 0.5 - 0.21 0.13 0.58
CDat5% 16.4 - - 2.2 1.7 1.6 15 1.7 - 0.65 0.41 1.75

Kneading quality of dough, score: Good = 1, Fair = 2, Poor = 3. Spreading quality of roti, score: Easy spreading without crack = 1, Slightly difficult to spread with minute cracks = 2, Difficult to spread with cracks = 3.
Sensory score:Like extremely (Excellent) - 1, Like very much (Very good) - 2, Like moderately - 3, Like slightly-4, Neither like nor dislike - 5, Dislikes lightly - 6, Dislike moderately - 7, Dislike very much - 8, Dislike extremely-9.
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Annexure VII: Nutritional constituents of different Rabi sorghum germplasms (2010-11)

4

Germplasm Colour of the | Appearance of Hectolitre Water absorption Crude Soluble Total sugars (%) Starch (%) Free amino acids Phenolics (%)
(RSLG No.) grain the grain weight (Kg/hl) (ml/100g) Protein (%) | proteins (%) (mg/100g)
RSLG 2161 CcwW 1 77.55 132 10.15 0.91 1.95 59.38 55.13 1.19
RSLG 2176 cw 1 75.07 140 10.20 0.98 1.86 60.52 58.32 1.14
RSLG 2180 DW 1 77.87 119 9.09 1.14 1.89 56.83 68.73 1.93
RSLG 2184 cw 1 75.54 127 8.68 1.08 2.01 59.87 63.81 1.39
RSLG 2210 DW 2 78.33 141 9.09 1.25 1.66 60.14 78.11 1.45
RSLG 2220 LB 3 71.89 137 7.85 1.32 1.40 59.87 75.33 1.53
RSLG 2226 LB 3 76.71 132 8.33 1.40 1.33 56.80 78.46 1.44
RSLG 2229 cw 1 75.89 132 8.68 1.18 2.09 58.94 64.76 1.84
RSLG 2244 LB 2 74.62 124 8.20 1.22 2.01 59.36 72.64 1.92
RSLG 2258 w 1 74.69 118 7.03 1.24 1.94 60.48 78.05 1.68
RSLG 2269 cw 1 74.67 129 9.09 1.23 1.85 59.94 69.45 1.54
RSLG 2276 w 1 72.85 124 8.27 0.95 2.00 60.86 70.34 1.88
RSLG 2282 LB 3 68.21 132 9.51 1.36 1.34 58.42 68.59 1.73
RSLG 2286 cw 1 77.66 126 10.33 1.14 1.85 60.19 56.33 1.11
RSLG 2291 Ccw 1 75.77 133 10.16 1.02 1.90 61.03 54.23 1.21
RSLG 2297 LB 3 74.52 138 8.33 1.28 1.31 56.49 75.83 1.39
RSLG 2301 Ccw 1 76.18 134 9.51 1.22 1.96 58.94 71.85 1.45
RSLG 2304 cw 2 76.53 128 9.57 1.10 1.51 60.36 68.92 1.72
RSLG 2306 Ccw 2 73.02 127 8.27 1.07 1.45 59.18 70.54 1.67
RSLG 2320 cw 2 74.37 138 9.09 1.18 1.46 60.83 74.13 1.52
RSLG 2322 LB 2 70.61 129 9.92 1.21 1.48 61.32 69.97 1.46
RSLG 2332 cw 1 75.14 132 10.33 1.15 1.99 60.94 55.13 1.23
RSLG 2337 LB 2 73.06 134 8.75 1.28 1.51 58.48 58.97 1.53
2339 Ccw 1 76.42 128 9.51 1.32 1.96 60.13 59.68 1.58
RSLG 2343 LB 2 72.59 133 7.44 1.18 1.99 58.48 63.90 1.62
RSLG 2345 LB 3 72.50 139 8.27 1.19 1.36 56.37 69.97 1.43
RSLG 2349 cw 2 74.23 129 9.09 1.14 1.39 58.43 58.99 1.32
RSLG 2350 W 1 71.54 118 10.09 1.37 1.88 63.17 53.43 1.30
RSLG 2351 LB 2 71.81 116 9.75 1.35 1.51 58.93 55.96 1.39
RSLG 2357 cw 1 74.51 132 9.51 1.16 1.90 59.62 54.87 1.42
RSLG 2365 DW 2 67.53 17 8.09 1.23 1.43 60.13 64.23 1.78
RSLG 2366 LB 3 69.65 132 8.68 1.19 1.46 62.08 67.32 1.83
RSV 1006 CwW 1 74.11 133 9.51 1.38 1.99 65.98 76.05 1.21
RSV 423 Ccw 1 75.23 138 9.99 1.23 1.95 67.13 70.13 1.25
RSV 237 CcwW 1 75.60 135 9.68 1.39 2.09 65.51 74.03 1.32
RSV 458 CcwW 2 72.95 134 9.92 1.11 2.01 64.33 70.32 1.28
M 35-1 CW 1 73.18 140 10.03 1.28 2.80 67.54 82.47 0.89
Range - - 67.5-78.3 116-140 7.03-10.33 0.91-1.38 1.31-2.80 56.37-67.54 53.43-82.47 0.89-1.92
Mean - - 74.13 130 9.09 1.20 1.77 60.45 66.99 1.47
SE. + - - 249 6.68 0.83 0.12 0.31 267 8.02 0.24
C.D.at5% - - 749 20.04 2.49 0.37 0.94 8.03 24.06 0.74

Grain colour: Creamy White = CW, Dull White = DW, Light Brown = LB. Grain Size: Big bold = 1, Medium = 2 and Small = 3.
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Annexure VIII: Distribution of product specific rabi sorghum genotypes for popularization among the farmers

S. No. Region Genotype Area (acres) Seed bags (2 Kg each) Total seed (Kg) | No. of trials
1. Ahmednagar | P. Uttara (Hurda) 5.5 11 22 11
P. Panchami (Pops) 25 5 10 5
2. Pune P. Uttara (Hurda) 4.0 8 16 8
P. Panchami (Pops) 25 5 10 5
3. Solapur P. Uttara (Hurda) 25 5 10 5
P. Panchami (Pops) 25 5 10 5
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Appendices

Appendix I: AICSIP plan and instructions

Zone-wise testing during the year will have all test-entries coded. Besides field
performance and, screening for resistance to major biotic and abiotic stress
factors, the additional data on grain and stover quality, market-price, and
wherever possible even on food quality will be collected and documented.

A. The trials and nurseries

1.

Kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing
hybrid and varietal trials like last year as IVHT and AVHT)

Dual purpose: IHT, AHT, IVT, AVT (If number of entries are less we will be
clubbing hybrid and varietal trials like last year as IVHT and AVHT)

Sweet sorghum: [HT, AHT, IVT, AVT (If number of entries are less we will be
clubbing hybrid and varietal trials like last year as IVHT and AVHT)

Forage sorghum (both single and multi-cut): IHT, AHT, IVT, AVT (If number of
entries are less we will be clubbing hybrid and varietal trials like last year as
IVHT and AVHT)

Late kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing
hybrid and varietal trials like last year as IVHT and AVHT)

Rabi: IHT, AHT, IVT, AVT (If number of entries is less, we will be clubbing hybrid
and varietal trials like last year as IVHT and AVHT) and Parental line trials.
Parental line trials: All those from public sector need to submit all three
parents of each hybrid sent for testing (min. 0.5 kg seed).

Agronomy and Physiology trials: For grain, dual purpose, sweet and forage
sorghums as per the experimental plans

Single-cut, multi-cut forages and any special purpose types: Discuss with PC.

All the entries will be included in breeding, pathology and entomology trials.

B. Calendar

Activities Proposed dates
Submission of trial entries 01 April (Multi cut); 15 April (Kharif & Late kharif); 05 August (Rabi)
Dispatching of seeds to centers 15 April (Multi cut); 15 May (Kharif); 30 July (Late kharif); 20 August (Rabi)
Report on sowings and plant stand 15 July (Kharif), 20 September (Late kharif) and 15 October (Rabi)
Shoot fly data As per plan provided by PI, Entomology
Submission of final data 30 November (Kharif), 30 January (Late kharif) and 15 March (Rabi)
Completion of statistical analysis of the data 10 January (Kharif); 07 February (Late kharif); 20 April (Rabi)
Completion of all reports in bound form 25 February
AGM 2011 March
Proceedings of AGM 30 April
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C. Special instructions and specific actions (a calendar is separately issued)

Periodic reports are needed from the Centres so that the PC is able update
the ICAR Hgs. on sorghum situation in the country.

Calendar of activities: The program is suffering because of non-adherence
to the schedule, especially to dispatch data on coordinated trials. This calls
for immediate remedial action.

SOEs and AUCs must be very promptly submitted. (So far, compliance on this
ground is very poor).

Uniformity in reporting and data recording is a matter of concern, in spite of
guidelines being circulated repeatedly. Please use standard format,
terminology and S| units.

Detailed pedigree of a test entry is a must: Without which no entry will be
included in trials.

Submission of all parental lines (A, B and R) of all advanced entries with their
pedigree details: is a must for conducting parental line trials. Without
parental lines for PLT trials, entries for hybrid trials will hot be accepted.
Ideally, you need to gather DUS data as soon as a good line is identified.

D. Sources of errors and how to avoid them

Don’t treat the seeds of any entries: Seed treatments influence the outcome
of pest and disease resistance trials. All treated entries will be summarily
rejected.

Please fill all the fields in your data sheets: Absence of information creates
problems for interpretation.

Please follow suggested plan strictly: Your own modified plans for
experiments are impediments for uniformity in trials. Always plant in time,
and plant enough border rows.

Seeds should have good germination: The seeds with low germinability and
vigour leads to poor plant stand and vitiates the experiment and even the
ranking of top most hybrids. Seeds having less than 80% germination will be
straight away rejected.

E. Pedigree information, and source of original breeding stocks

There must be compulsorily checked by all public sector institutions.
Breeding schemes may also be mentioned such as MABC, derived from RM
populations, etc., with all essential details.

From private sector also we invite all above information. Detailed pedigree
and breeding scheme is compulsory for any repeated test (like AVHT).

We urge all to collect data on DUS characteristics even before submitting
seeds.

4
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Appendix II: Proforma for submission of entries for AICSIP trials
(2 pages)

To

The Project Coordinator (AICSIP)
National research centre for Sorghum
Rajendranagar

Hyderabad- 500 030

Sub: Details regarding submission of entries for AICSIP Trials

1. Kindly find attached here with the details, in the enclosed proforma, of our
entries (including detailed pedigree for all centres, and Testing fees* @ Rs.
30,000/- per entry per season for all private company entries as per ICAR norms)
for testing in AICSIP Kharif / Late Kharif/ Rabi* multi-location trials
(IVT/AVT/IHT/AHT)** of kharif grain / rabi grain / single-cut forage / multi-cut
forages / sweet sorghum. It is certified that the information submitted is true to
the best of my knowledge.

Thanking you,

Sincerely,

(Signature of Station I/c./DR/CEO /
authorized signatory of the company)

2. Name

Desighation

Institute/

Company
Address

Tel/Fax/E-mail

(Seal/ Stamp)

*Strikeout which is not applicable
(Turnover to next page (landscape)
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3. Name and address of the scientist submitting entries
Name Designation :

Telephone: Fax: E-mail:

4. Name of the entry and detailed pedigree

*Strikeout which is not applicable; § Trials: IVT, IHT, AVT, AHT, preliminary DUS Testing; Zones: l/II/11I/All Zones
** Entries without detailed pedigree are not accepted from public sector; parental lines (min. 500 g seeds) of hybrids must also be provided;
# Private companies entries are accepted only along with DD for testing fees @ Rs.30,000/- per trial/season as per ICAR norms; Even for private, providing pedigree details is compulsory from 2 year of testing.

S. Name of the Name of the trial and Detailed Pedigree DUS charac- | Breeding method | Quantity of seed | Seed germination (%) Testing fees total DD No. and date;

No | entry (station the Zone for which it of hybrid/ variety** teristics & stage (F7 etc.) submitted(Kg) at the time of (Rs.) Name of bank on
code) is a entry§ submission of entry which DD is drawn#

1. Please note that entries should not be treated with any chemicals. Treated seeds are summarily rejected.

2. Seed quantity to be submitted without fail: IVT-10 Kgs. IHT-10 Kgs. AVT-15 Kgs. AHT-15 Kgs. For large plot agronomy trials of advanced entries: 25 Kgs.

3. Your entries may not be accepted if:
a. Quantity is less than specified;
b.  Germination after receiving is less than 85%;
c. Seed is a mixture, or treated with chemicals;
d. Notreceived before deadline.

4. Please do not ask for extension of date for submission of seeds (date on which it reaches NRCS only will be considered).
IVT - Initial Varietal Trial; AVT - Advanced Varietal Trial; [HT - Initial Hybrid Trial; AHT - Advanced Hybrid Trial

(Signature & Date) (Seal / Stamp)
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Appendix III: Information on parental lines / entries submitted

(AICSIP centre scientists to note: Without parental lines no hybrid will be accepted as entry in trials)

(minimum quantity to be submitted: 100g)

S. Name of the
No. | parental line

Pedigree

Year/Season of
production

Seed grading
done?
Yes/No

Seed treatment done? If yes, with what
chemical and concentration? Why this was
done in spite of instructions to the contrary?

Certified that the above information is true to the best of my knowledge and |
hereby confirm the same.

Signature

Name

Centre/company :

Address

Telephone
Fax

E-mail

Name & e-mail of authorized signatory:

Pin:

(Authorized signatory & date)
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