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1. Sorghum R&D highlights for 2006-07, and the Coordinating team’s report

N. Seetharama, S Audilakshmi, TG Nageshwar Rao, VR Bhagwat, S Ravi Kumar, Chari Appaji, SS Rao, M Elangovan,
VA Tonapi, N Kannababu, B Dayakar Rao, CV Ratnavathi, B Venkatesh Bhat, R Madhusudhana, OV Ramana and
KV Raghavendra Rao at NRCS-Hyderabad; A Ashok Reddy at NRCS-Warangal; MS Raut and Prabhakar at
NRCS-Solapur, and RPS Grewal at CCS HAU, Hisar

The overall performance of sorghum crop during 2006-07 was satisfactory, thanks to adequate
precipitation. In spite of marginal decrease in area, the country is able to meet the demand for
sorghum very well. The lack of incentive to produce more sorghum due to unfavour demand-
price situation still haunts sorghum industry and the farmer. Significant progress is made in
research on alternate uses of sorghum, but much more needs to be done to commercialize
some of these technologies.

1. Seasonal conditions, weather, and pest situation

The southwest monsoon rainfall (June to September) was normal for the period 1% June to 30™
September 2006 for the country as a whole. The four broad homogeneous regions indicated
16% more rainfall in central and 4% less rainfall in peninsular India. But North-west received
6% less, and North-east 13% less rainfall than the normal. All-India scenario for rainfall
represented 2% deficit than the normal. Monsoon as a whole was normal (Actual: 878.6 mm;
Normal: 879.8 mm). During 2006 monsoon season, rainfall activity was not well distributed in
space and time. Some regions like Surat suffered from floods.

Zone | includes the states of Tamil Nadu and Andhra Pradesh. In general the number of rainy
days was higher at Palem, Rajendranagar, Tandur and Nandyal. In this zone maximum rainfall
was received at Kovilpatti in Tamil Nadu. In Maharashtra and Karnataka (the two important
states in Zone Il) maximum rainfall was recorded at Aurangabad and Buldana. The total rainfall
received at selected centres was negatively correlated with the average total biomass produced
in the Advanced trial. The yield levels at Deesa, Yavatmal and Aurangabad were mainly
influential in bringing about this negative trend. There is a need to standardize the method of
recording the dry fodder yield across centres for meaningful inferences by timely sampling and
transportation. When harvest index a function of grain yield and total biomass was related to
total rainfall a positive increasing trend was observed in for zone |I.

Insect attack was also moderate and manageable. Some high levels of incidence were reported
at some regions for specific insects such as shootfly and borer in Karnataka and Marathwada.
Heavy attack of shoot bug in rabi season was noted in some pockets. The sporadic reports of
heavy attack by other insects were received only from some places such as corn plant-hopper
in Karnataka, and head bug in southern Tamil Nadu. Irrigated crop in Karnataka also suffered
from the attack of sugarcane aphid.

Similarly, the disease situation was also generally normal and manageable. As expected,
anthracnose seems to be the great challenge in the northern belt, while downy mildew caused
significant damage in Tamil Nadu. Incidence of grain mold was moderate in most places in the
hybrid zone. Hybrids recorded higher incidence of grain mold than varieties.

2. Area, production and productivity of grain sorghum

In spite of marginal decline in kharif area, the kharif yields were nearly constant (Table 1). The
kharif area lost was mainly because of increasing popularity of Bt. Cotton. Similarly, in rabi also
there is a marginal decline in area, but the production has gone up steadily because of
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increasing productivity (grain) since improved cultivars are now being used in some well-
endowed regions especially in AP and on heaver soils in Maharashtra. Summer production is

still marginal and essentially driven by the need for fodder.

Table 1: All-India area, production and yield of sorghum

Year 2004-05 2005-06 2006-07 TE 2006-07

Kharif Area 40.985 37.632 37.700 38.8
Production 40.444 40.716 39.500 40.2

Yield 987 1082 1048 1039.0

Area 49.748 48.881 47.762 48.8

Rabi Production 31.929 35.465 37.690 35.0
Yield 642 726 789 719.0

Area 0.300 0.250 0.230 0.3

Summer | Production 0.170 0.197 0.175 0.2
Yield 567 788 451.7

Area 91.033 86.763 85.692 87.8

Total Production 72.543 76.378 77.365 75.4
Yield 797 880 903 860.0

Area in million ha.; Production in million tonnes; yield in Kg/ha; TE-Triennieum Ending
Source: DMD, Jaiipur

3. Genetic resources: A total of 20,839 accessions are conserved at medium- term storage
along with 1280 accessions as duplicates and 4966 accessions are submitted to the National
Genebank, NBPGR, for long-term storage. 2138 germplasm source materials were distributed.
A standard Material Transfer Agreement (MTA) for exchange of material is developed and
documented since 2002. AICSIP sorghum genetic resources holdings (7611 acc.) and elite
breeding stocks database - SPV and SPH details (1975 — 2005): 1103 new germplasm source
materials were utilized. 772 accessions were collected by NRCS during 2000 — 2006 and 5138
accessions received from national and international centres. 3608 accessions with NRCS are
characterized since 2000. 5286 accessions were evaluated for various agro-morphological,
biotic & abiotic stresses. 22 accessions were identified moderately resistance to shoot fly. A
total of 7992 accessions were multiplied during the period 2001-06. An international
consultation on sorghum genetic resources was held at ICRISAT during March 12-14, 2007 in
which India NARS participated.

4. Disciplinary research: Significant progress was made to increase quality and quantity of
disciplinary research, including that in breeding. To monitor this further, we are producing
separate reports for trails & nurseries, and disciplinary research. Under Sorghum breeding,
much work is now in progress to enhance resistance levels to major insect pests and to grain
mold. Some improvements are seen in recording pedigrees and exchange of materials, but
much more needs to be done in future under the new IPR guidelines and procedures. The
multilocational breeding efforts started in 2002 has thrown up some useful materials. In
Entomology, work on IPM continues but emphasis is still largely on screening for resistance
sources. Several B and R lines with resistance were identified and marker-assisted selection
for shoot fly is progressing well. In Pathology, some basic research has been initiated, and that
on mold are in consolidation phase. However, full documentation and publications are yet to be
achieved satisfactorily. Under Agronomy, as in the recent past there were no genotypes x
fertility interactions. Intercropping with pigeonpea remains to the most profitable system. Some
work on crop performances under low inputs (at Hyderabad), and on organic production has
been initiated (Dharwad). However, quantification of environmental factors such as the basal
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level of fertility and soil water balance is yet to begin on a significant scale. Under Forages,
some progress has been made to develop new materials. However, there is not much
significant research on quality as yet. On all India basis, SRF 305 ranked highest followed by S
541 and SPV 1616 for green fodder. For dry fodder, SRF 305 and S 541 were good. Protein
content was high in PC 1001 and SRF 305. Multi-cut forages responded up to 150 Kg N/ha and
Azospirillum, was useful at lower N levels, especially for increasing protein yield. Interesting
and original data was collected on feed conservation efficiency and showed that 100%
replacement of maize for goats is possible. There is a lot of interest in the Sweet sorghum
technology, and many efforts are underway to link up with various industries. We have also
successfully involved other qualified institutions to help us in this regard such as the National
Sugar Institute (Kanpur) and SBI (Coimbatore). In Southern locations, up to 30 tonnes of
sorghum cane could be obtained with response up to 120 Kg/ha of N. NSSH 104 remains the
highest biomass producer across locations and treatments. All services such as FLD and BSP
are satisfactorily conducted. Overall the BSP was satisfactory, but there were shortages in four
AICSIP centres. FLDs showed that overall improved cultivars and cultural practices showed
69% more grain yield over those of farmers. Overall profitability can increase from Rs.7,000 —
Rs.17,000 by use of superior technology developed by AICSIP scientists across the country.
However, we need to increasingly focus on their impact under the evolving circumstances; so
new strategies are required.

5. Screening for traits and selections based on specific criteria: The trait specific A/ B and
R lines were multiplied and screened at various hot spots to develop useful inventory of parental
lines to be utilized in disease and pest resistance breeding. We have further refined criteria for
advancement of entries in national trials emphasizing the demand for minimal levels of
resistance and quality, fodder demand, and other needs of each zone, in consultation with peers
and colleagues in sorghum industry. We are satisfied that this approach is making some
progress in the desired direction. New A, B and R line breeding initiation will start soon at
NRCS, and materials will be distributed to selected centers and others.

6. Trial and nurseries and compliance: A total of 27 trials and nurseries were conducted.
The compliance in sending reports and data sheets was nearly satisfactory only to the tune of
75%, that too only after repeated reminders. There is a greater need to improve the accuracy
and frequency of reporting data and in adhering to the set calendar. Uniformity in data
recording and reporting needs significant improvement.

7. Implications because of new developments especially IPR, and PVP & FR: ICAR’s draft
policy on IPR can be read at the ICAR we-site: http://www.icar.org.in. Similarly, consult the web-
site of the PVP&FR authority: http:/plantauthority.in to know more on the recent developments
in varietal protection. During a consultative meeting in the beginning of May, the Authority has
nearly finalized the guidelines for DUS testing of sorghum and other food crops. NRCS has
been conducting training programs on both IPR and DUS testing, and if there is popular
demand, we will continue this during 2006-07 also. Give your feedback to Drs Tonapi and N
Kannababu in this regard.

8. Xl five-year Plan: The drafting of XI Plan encompassing new research projects in different
thrust areas is in progress. It includes the milestones and deliverables for both NRCS and
AICSIP to be executed in the programme and project modes. Give your feedback now, as soon
we will finalize this.
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9. Quinquennial Review: The QRT team under the chairmanship of the Hon. VC of the
Central Ag University, Dr SN Puri has already reviewed work at all AICSIP stations and the final
report is expected to be submitted soon.

10. Monitoring:  The monitoring teams’ reports are enclosed. In general, monitoring
mechanisms must be further improved for greater effectiveness. In future, monitoring teams /
member (s) will visit each center at appropriate stage of the crop growth rather than all of them
together at the end of the season and make prompt and formal report to PC / ICAR. FLDs are
independently monitored by the DMR, Jaipur, and detailed reports re made to MoA.

The PC and the DUS teams have also monitored DUS testing at Rahuri, Hisar and Pantnagar.
Overall, the situation is improving, but greater compliances are needed for which standards will
be set by the PVP&FR Authority soon.

11. Training: Two training programmes were organized at NRCS involving researchers from
AICSIP, private and public sector, and NGOs. The response to each of the programme was
over-whelming. The details are given in a later section in this report.

12. Organisation and management: In the recent times, the O&M issues related to AICRPs
are adequately highlighted in various fora. ICAR has appointed a committee to study this after
wide consultations with the PCs and VCs during 2005 summer. In particular, we need to
improve much on accountability, timeliness, accuracy and effectiveness. Conduct of AICRPs in
the new IPR regime is also an important tissue. Much will be decided centrally because
adequate consultations are already over, but with respect to sorghum we will be pleased to hear
your comments and suggestions. (The QRT report also will be submitted soon for our use).

The coordinating team feels that there is ample scope to improve on many counts such as:

¢ Increase in “research” component in addition to trails (which are also necessary, but we
need to go much further). Fortunately, there are good signs on this regard for the last
few years; for example, note the program under breeding which is now expanding.

¢ Participation in basic and strategic research in addition to current (largely) testing and
verification types of applied research. Some of these have to be under special
competitive grants.

¢ Responding adequately to the needs of future sorghum research specific to zones and
and-products or markets. We need to bring in new skill sets.

+ Timeliness and uniformity of data collection; the later issue has come up because of very
high turn-over of SAU staff (for example, 4 breeders in 5 years in one location).

¢ Awareness of the fact that both competitiveness and cooperation need to go hand-in-
hand; greater efforts are needed to organize, monitor and exploit such a R&D consortia
that will be dynamic and demanding, but eventually rewarding.

¢ Recent and impending changes (IPR, revenue sharing, right to information, competition
from private sector, etc.) are yet to be fully “internalized” and adequately and
appropriately responded to.

¢+ Revenue generation and working with private sector, especially on seed, food, feed and
alcohol industries needs more attention.
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The coordinating team will share its ideas during this agm07, and seeks you active participation
in implementing mandatory and the needed changes for increasing our relevance, effectiveness
and reputation of this joint national program. A major agenda is to decide to move towards sub-
project mode of operation, rather on traditional disciplinary approach.

13. Revision of Information Bank and Vision 2025 document: The Information Bank and
Vision 2025 documents were revised as per the guidelines received from the Council and have
been submitted for approval. Final copies will be posted at our web-site soon.

14. Interaction and feedback: Feedback is vital and most welcome, not only on the issues
flagged here but also on others which you feel fit to be discussed here. Please bring up such
issues during appropriate sessions, or write to the coordinating team at NRCS-Hyderabad.

15. Looking ahead: In spite of lack of further demand as food, the importance of sorghum is
not diminishing. The governments are giving more importance to food-processing and
industrialization of millets. Distribution of millets under the PDS may be resumed. Therefore,
sorghum will sooner than later will find its rightful place especially in the context of future
challenges such as decreased water supply, needs for new raw materials, and for global trade.
Also, importance of forage sorghum will increase since there will be more demand for animal-
based food in future.

We should also make adequate preparations to meet other intellectual, social, and commercial
challenges. There is indeed great need to increase simultaneously our skill-sets and
knowledgebase. Some progress is made in this direction, especially in basic and strategic
research at NRCS and at few SAU stations, but much more needs to be done. Please note that
sorghum will be the second cereal whose genome sequence will be known completely very
soon, so there are many new opportunities. Soon we will have to give more commercial
orientation to our R&D efforts and work with private and other sectors. The development of
sweet sorghum will give us more opportunities to expand sorghum cultivation with purchased
inputs.

There is ample opportunities for export of seeds. True international collaboration on equitable
and fair basis must increase. There is also grater need to increase inter-departmental (govt.
sector) and sectoral interactions including that with confederation of industries and financial
institutions. The RTI Act will make it mandatory to increase transparency of our operations and
we need to be more articulate, and accountable before others pointing out our deficiencies.
Overall, the R&D front is very challenging and stimulating, especially given the sustainable
funding situation in the near future.

The ICAR and the Coordinating team welcome you to this group meeting, and sincerely hope
that the deliberations will yield ample outputs and significant outcome.

Jai Hind!
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2. Monsoonal pattern 2006 — A report — Dr. S Ravi Kumar

During 2006 monsoon season, rainfall activity was not well distributed in space and time. The
southwest monsoon rainfall (June to September) for the period 1st June to 30" September 2006
for the country as a whole and the four broad homogeneous regions (Table 1) are as follows:

Table 1. Rainfall distribution summary across India during 2006.

Region Actual (mm) Normal {(mm)}) Percentage
Departure
All-India 8686.6 §92.2 -1%
MNorth West (NW) India 573.7 611.6 -6%
Central India 1152.2 993.9 16%
South peninsula 684 .6 7226 -5%
Morth East (NE) India M77.6 14273 -17%

Indian meteorological department summarized the highlights of the South West Monsoon, 2006

as follows:

%  The rainfall was 99% of its long period average (LPA).

+ Seasonal rainfall over Central India was excess by 16% and it was 6% and 5% deficient
of LPA over North West India and Southern Peninsula respectively. It was however,
deficient by 17% over North-East (NE) India.

+  Out of the 36 meteorological sub-divisions, the seasonal (June-September) rainfall was
excess in 6 and normal in 20 subdivisions. However, it was deficient in 10 sub-divisions.

+ Out of 533 meteorological districts, 60% received excess/normal rainfall and the
remaining 40% received deficient/scanty rainfall during the season.

+ Five sub-divisions (Andaman and Nicobar Islands, Arunachal Pradesh, Assam and

AICSIP Zone wise rainfall

Zone | includes the states of Tamil Nadu and

Meghalaya, West Uttar Pradesh and Haryana) experienced moderate drought
conditions.
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In Maharashtra and Karnataka the two important states in Zone II maximum rainfall was
recorded at Aurangabad and Buldana (Fig. 2). When total rainfall received at selected centres
was related with the average total biomass produced in the Advanced trial a negative relation
was observed (Fig. 3). The yield levels at Deesa, Yavatmal and Aurangabad were mainly
influential in bringing about this negative trend. There is a need to standardize the method of
recording the dry fodder yield across centres for meaningful inferences.

When harvest index a function of grain yield and total biomass was related to total rainfall a
positive increasing trend was observed in the same zone Il (Fig. 4).
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3. Brief note on different disciplines

Germplasm

Collection: A total of 25 accessions are collected from Melghat region of Maharashtra during kharif
2006. This includes one sorghum halepense from the Khoga river belt of Melghat Tiger Project region.
The landraces colleted are detha, bhad (off type in Marathi), lahya phodi, ramgi, somgi, and nariyal jola
(shape of coconut). A total of 187 accessions also were received from national/international centres.

Characterization/evaluation

e Germplasm: A total of 167 acc. collected from Tamil Nadu and supplied by NBPGR (RS) were
evaluated during rabi (2005-06) for 13 quantitative and 16 qualitative characters. A total of 86 acc.
sorghum landraces collected were evaluated during rabi (2005-06) for 40 characters, and distinctness
of the genotypes was observed.

e Sweet sorghum: A total of 70 F3s and 18 F2s of sweet stalk sorghum were evaluated during kharif
2006 along with 18 parents with an objective of selecting and advancing the desirable sweet sorghum
progenies.

e Dual-purpose sorghums: The range of dual purpose traits viz., grain yield (14 — 132 g/plant), and
stems dry weight (0.10 — 2.3 kg /plant) showed presence of potential dual purpose sorghum material.

Multiplication: A total of 828 accessions Sudan sorghum germplasm, 71 accessions from USA (26 acc.),
SPV lines (39 acc.) and high protein lines (6 acc)were multiplied during rabi 2005-06

Conservation: A total of 20,812 accessions (as on 1% March 2007) are conserved at medium-term
storage along with 1456 accessions as duplicates. A total of 243 accessions (as on 1% March 2007) were
submitted to the National Genebank, NBPGR for long-term storage. 836 resistant source materials are
available at medium-term storage at NRCS

Introduction and exchange: Sugary resistant lines (8 acc.), grain mold resistant lines (37 acc.) and
sorghum species (43 acc.) were received from ICRISAT. Grain sorghum genetic stocks near-isogonics for
BMR genes were received from USA through NBPGR, New Delhi

Distribution: A total of 1032 accessions distributed to the bonafied users for research purpose
Documentation: 7588 accessions of sorghum genetic resources are held at AICSIP centres (12 centres).

Sorghum genetic resources management register of AICSIP centres: 379 accessions were collected
by 4 centres during 2002-2007. 148 accessions were supplied by Coimbatore, Hisar, Pantnagar and
Bijapur to other research centres for use. 944 accessions were characterized / evaluated at AICSIP
centres during 2002-2007. 93 accessions were exchanged among NRCS and AICSIP centres. 774
accessions were received by AICSIP centres during 2002-07. 129 accessions were submitted to the
National Genebank, NBPGR for long-term storage. Out of 70 lines utilized by the centres, 63 are IS lines,
4 exotic lines and 3 NRCS collections. 292 other resistance material for shoot fly and stem borer were
identified and utilized by Surat centre. Akola, Bijapur, Coimbatore, Pantnagar, Rahuri, Surat, Hisar and
Udaipur have responded for the sorghum genetic resources management register database.

Plant breeding

Strategies for National Sorghum Improvement Programme: Two hundred and fifteen Fos RILs of a
cross 296 B x B58586 along with four checks were phenotyped at three locations, namely, Akola,
Hyderabad and Dharwad for grain mould reaction and other associated traits with resistance during 2006.
The frequency distribution of the RILs showed normal distribution for field grade score (FGS). RILs (18)
showed resistance on par with B 58586. Best performing lines for grain mould resistance are RIL-25 (with
2.22 FGS), RIL 83 (2.27), RIL 99 (2.03) and RIL 99 (2.12 FGS) as against 1.93 of B 58586, resistant
check. About 384 derivatives selected for grain mould tolerance during last year from F; (from elite x
resistant sources) were evaluated at three locations in augmented design for grain mould reaction.
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Phenotyping of 403 F,¢ RILs from a cross, 27 B x IS 2122 was carried out at three locations for shootfly
reaction and associated traits during kharif 2006.

To identify best combining land race for grain yield and other attributes of rabi adaptation, 42 hybrids and
parents (three A lines and 14 land races) were distributed to three locations. At Parbhani, RSLG 4, RSLG
106, RSLG 183 and RSLG 295 were good combiners showing significant high gca effects for grain yield.
Interestingly, out of 14 landraces, 7 landraces showed positive gca effects for % seed setting. RSLGs 4,
172, 270, 1409 B and 401 B showed significant gca effects for this trait. At Rahuri, significant gca effects
were found for grain yield for landraces RSLG 16, RSLG 173, and RSLG 183. RSLG 143, RSLG 172,
RSLG 173, RSL 183, RSLG 270 and 1409 B were good combiners for panicle length. At Solapur, RSLG
4 and RSLG 173 were good combiners for grain yield. Over the locations, RSLG 183 was found to be
good combiner for grain yield, stover yield and %seed setting. This line, if used in crossing programme,
will give productive segregants.

Table A. List of crosses evaluated for agronomic traits

Crosses Crosses Crosses distributed to centers
contributed Par- Palem Akola | Dhar- Coim- Surat | Udai-
by bhani wad batore pur
IS 73210 x SPV 1428)20-4- Indore N N N N N
1 x EB 21
C 43 x1S 1357 NRCS \ v
IS 73210 x SPV 1428) x E Indore N N N N N
112
NR 486 x IS 1357 NRCS N \

Achievements in sorghum breeding at AICSIP centers: The progress report on sorghum breeding
was received from 9 centers. However, we have not received reports from Mauranipur and Indore. At
Coimbatore center, during kharif 2006, work was carried out on sorghum x sugarcane hybridization and
crossed F; seed was collected. Also, initiated development of resistant material for drought, downy
mildew and stem borer. At Palem center, 90 cross progenies in various generations were evaluated for
agronomic superiority. Work is progressing for development of shootfly, stem borer resistance material.
One hundred and twenty local germplasm lines were evaluated.

Parbhani center developed superior hybrid, SPH 1567 based on new sterile line, 28 A. Akola center in
concentrating on development of grain mould tolerant MS lines. At Dharwad center, locals are used for
improving grain quality and work is in progress for development of downey mildew resistance material. All
the experiments were vitiated at Surat due to heavy floods. At Udaipur center, new germplasm lines viz.
EC 1600, EC 507656, EC 507856, EC 507866, EC 507870 etc. were utilized for making new crosses with
elite lines for drought resistance, earliness and insect resistance.

Rahuri center, during rabi 2006, developed new sources for shootfly resistance viz., RSV 458, RSV 672,
RSFR 9509 and RSE-3 and for drought tolerance viz., RSV 458, RSV 672, RSV 605 and RSV 768. New
crosses for development of sweet sorghum were effected. Bijapur made progress for improving 104 B for
grain traits, developed five MS lines with Maldandi traits and the material was advanced to BC,F; and
BC,F, for shootfly resistance and stay green traits under marker assisted selection breeding .

Achievements in sorghum breeding at NRCS: Genetic studies on shootfly resistance showed
presence of nonallelic interactions, especially dominance x dominance interaction for deadheart
percentage. Combining ability studies showed SFCR 1047 as a good combiner for shoot fly resistance.
Frequency distribution studies showed that high sugar content in the stalk is governed by polygenes
dominant in nature and additive in gene action. Developed a high yielding dual purpose variety, CSV 13 x
B35)-7-3 having 15-20% increase in grain yield and 61 % dry fodder yield over that of the check. Another
high yielding brown midrib type variety was developed. The fertile high yielding A2 hybrid, RS 1223A2 x
K451 was developed which showed 25% increase in grain yield over the check, CSH 21.
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In another project, 239 germplasm lines were evaluated for forage yield and other related traits. Superior
genotypes, NRF 526, PCD 9, 22A+A, x RSSV 4, NSS 1005A x RSSV 4, 955 APAU-1, 965 APAU, PCD
10, PCD 8 and PL 44 were identified for dry matter production. Six rabi MS lines were developed which
show 12 to 63% more yield than that of the check, 104 B. Exotic and indigenous germplasm lines were
classified based on their restoration reaction. On molecular front, new mapping populations were
developed for terminal drought and charcoal rot resistance.

Achievements in sorghum breeding during X plan: During 2001 — 2006, we conducted multi-location
yield trials and experiments under strategic research. We developed selection criteria to promote entries
based on shoot fly reaction, economic benefit and disease reaction. During these five years, three
varieties, CSV 17, CSV 18 and SPV 1616 and three hybrids, CSH 21, CSH 22ss and CSH 23 were
released at national level. During this period, basic and strategic research was initiated to tackle the
problem of biotic stresses. Highlight of team work is the evaluation of segregating material at early
generations for trait of interest by multidisciplinary scientists. We have grain mould and shoot fly tolerant
derivatives now. At state level, 18 varieties were released in different states. We published 25 articles in
various international and national journals and books.

Publications: During 2006-07, we published 15 articles in international and national journals and five
book chapters etc.

The details of multi-location AICSIP trials are elaborately discussed in the report on disciplinary research
(3 of 3).

Agronomy

The detailed highlights of result of the experiments conducted at different centers on agronomic aspects
of sorghum during kharif are discussed in the disciplinary research report (3 or 3). The details of
experiments conducted at different AICSIP centers are presented in following Table.

Center-wise details of AICSIP Agronomic experiments

Trial No. Experiment title Zone / Centers

1(K)A Evaluation of promising sorghum genotypes for their | Zone-I — Coimbatore and Palem
yield potential under rain-fed condition

1(K)C Evaluation of promising sorghum genotypes for their | Zone-Ill — Deesa, Mauranipur*
yield potential under rain-fed condition and Udaipur
1(K)D Evaluation of promising sorghum genotypes for yield | Madhira* and Kovilpatti*

potential under late kharif, early rabi situations

Location-specific trials

11K In situ moisture conservation practices and its | Dharwad, Udaipur and Deesa
interaction with nutrients

1.2K Maximization of sweet sorghum cane yield Coimbatore, Palem, Akola,

Solapur and Indore

1.3K Integrated nutrients and moisture conservation in | Parbhani, Akola, Dharwad and
kharif sorghum Udaipur

14K Studies on nutrient uptake, grain and stover qualities | Coimbatore, Parbhani, Solapur,
of different sorghum genotypes Dharwad, Indore and Udaipur

21K Intercrop diversification / intensification in sorghum Palem

3.1K Nutrient recycling in sorghum based double cropping | Indore
systems

3.2K Response of forage sorghum genotypes to different | Dharwad

nitrogen level

Rabi
Trial: Evaluation of rabi sorghum genotypes under receding soil moisture conditions
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A field experiments with 21 treatments comprising combinations of 3 fertility levels viz native fertility, 50
and 100% RDF (RDF 60:30:00 kg/ha NPK) and 7 promising genotypes viz SPH-1449, SPV-1704, SPV-
1626, CSV-14R, CSV-216R and M35-1 was conducted in split plot design with 3 replication at Parbhani,
Rahuri, Dharwad and Tandur. The rabi sorghum responded significantly up to 100% RDF (2429 kg/ha
grain yield) compared to no fertilizer and 50% RDF (2007 and 2204 kg/ha grain yield. Genotypes SPV-
1626 (2510 kg/ha) and CSV-216R (2541 kg/ha) were on par and produced significantly higher grain yield
and stover yields compared to SPH-1449, SPV-1704, CSV-14R and M35-1. Genotypes differed
significantly for harvest index and 1000 seed weight.

Trail 7RB: Evaluation of rabi sorghum genotypes under shallow-medium soil under rainfed
conditions

The experiment was conducted at Solapur. The combinations three fertility levels (no fertilizer, 30:15:0
and 60:30:0 kg/ha NPK) and 7 genotypes (SPH-1449, SPV-1672, SPV-1680, SPV-1709, CSV-14R,
Phule Maulee and M35-1 were evaluated in split plot design with 3 replications. The growth, grain yield
and stover yields of rabi sorghum were not varied significantly due to fertility levels. The maximum grain
yield was recorded with 100% RDF (2543 kg/ha). SPH-1449, produced significantly highest grain yield
(3174 kg/ha) which was 48.6, 35.8 and 32.9 per higher compared to M35-1, Phule Maulee and CSV-14R
respectively. Similarly SPV-1709 (2646 kg/ha) was significantly superior to M35-1 but was on par with
Phule Maulee and CSV-14R. The genotypes SPV -1680 produced maximum stover yield (7815 kg/ha)
and total biomass (10335 kg/ha) followed by SPH-1449 (6988 and 10162 kg/ha stover and total biomass
respectively).

Trail 7 (R) C: Evaluation of rabi sorghum genotypes under irrigated conditions.

Six genotypes of rabi sorghum viz CSV-18, DSV-5, PKV Kranti, CSH-15R, CSV-216R and M35-1 were
evaluated at three fertility levels (no fertilizer, 40:20:0 and 80:40:00 kg/ha N PK) under irrigated conditions
at Parbhani, Rahuri and Solapur. Fertility levels of 50% and 100% RDF significantly increased grain
yield, stover yield and total biomass compared to native fertility. The variation due to 50 and 100% RDF
was not significant. The highest grain yield was recorded with 100% RDF (3041 kg/ha) followed by 50%
RDF (2918 kg/ha) compared to no fertilizer (2458 kg/ha). The genotypes CSV-216R (3351 kg/ha), PKV
Kranti (3121 kg/ha) and CSH-15R (2989 kg/ha) were on par and produced significantly higher grain yield
compared to M35-1 (2521 kg/ha) by 33, 24 and 18.5 percent respectively. Genotypes CSV-18 produced
the highest stover yield (10481 kg/ha).

Trail 4.1: Methods to improve soil water holding capacity in fallow-rabi sorghum cropping system
The effect of tillage practices viz., shallow tillage, mould board ploughing and chiseal ploughing and 3
green manuring treatments was found out at Tandur, Dharwad and Rahuri. Mould board ploughing and
chiseal ploughing increased grain yield by 15.8 and 14.4 percent compared to shallow tillage (2677
kg/ha). The mould board ploughing and chiseal ploughing significantly increased grain yield compared to
shallow tillage at Tandur and Dharwad. Green manuring of Dhaincha at Tandur (3826 kg/ha grain yield)
glycridia at Rahuri (2674 kg/ha grain yield) and Dharwad (3189 kg/ha grain yield) were promising
compared to green manuring of sunhemp.

Trail 4.2: INM for soybean —rabi sorghum double cropping system

A field experiments was conducted at Parbhani, Solapur and Rahuri. The effect of 4 INM treatments to
soybean (organic-5t/ha FYM, in organic (RDF 30:60:30), 50% organic + 50% RDF and glyceridia along
with seed treatment with biofertilizers) was found out on succeeding rabi sorghum CV CSV18 by
evaluating at four fertility levels (0, 50, 75 and 100% RDF-80:40:40: kg/ha N P205 K20). The production
potential of soybean — rabi sorghum in double cropping system was 2077 kg/ha of soybean seed yield
and 2187 kg/ha of rabi sorghum grain yields. The seed yield of soybean was maximum with 100% RDF
(30:60:30 kg/ha NPK). Organic-5 t/ha FYM and 100% RDF (30:60:30 kg/ha NPK) applied to soybean in
Kharif were promising and increased grain yield of succeeding rabi sorghum significantly (2196 and 2648
kg/ha at Parbhani and Solapur) compared to 50% organic + 50% inorganic (1883 and 2137 kg/ha at
respective stations. Rabi sorghum, responded significantly up to 50% RDF in terms of grain yield and up
to 75% RDF in terms of stover yield and total biomass.
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Breeder Seed Production

The total breeder seed production during 2006-07 by AICSIP centres was 96.98q which is 67.79q (232%)
more than DAC indent and 48.48q (100%) more than BSP-I allocation. There was surplus production of
breeder seed for most of the allocated lines and varieties of sorghum at five AICSIP centers in Kharif and
six centres in Rabi seasons during 2006-07. However, the shortfalls of some lines / varieties were
reported by PDKV Akola, JNKVV Indore, MPUA&T Udaipur, MPKV Rahuri, ANGRAU Hyderabad and
UAS Dharwad. The total allocation for NRCS as per BSP | was 6.35q, against which higher production of
30.00q was achieved. The nucleus seed was produced as per the targets by RARS Bijapur, UAS
Dharwad, CRS Solapur, MAUA&T Udaipur, GBPUA&T Pantnagar and ICRISAT Patancheru.

Forage sorghum

A. BREEDING AND QUALITY

Trial 1: Advanced Varietal Trial (SC): The genotype SRF 305 ranked at top followed by S 541 and SPV
1616 for green fodder yield.

Trial 2: Initial Varietal Trial (SC): Genotype PC 1002 ranked at top for green as well as dry fodder yield
on All India basis.

Trial 3: Advance Hybrid/ Varietal Trial (MC): The hybrid HH 273 9 ranked at top for green fodder yield
followed by UTMCH 1302 and AKFSH 6 on all India basis. In Zone |, only HH 273 and UTMCH 1302
could out yield the check CSH 20 MF and in Zone II, UTMCH 1302 was at top.

Trial 4: Initial Hybrid/Varietal Trial (MC): Hybrid SSG GK 909 ranked at top for green and dry fodder
yield as well as their per day productivity in both the zones and on all India basis with a few exceptions.

Trial 5: Advance Seed Yield Trial: CSV 15 ranked at top followed by UTMC 532 and PC 1001 for seed
yield. The genotype SPV 1616 took minimum days to maturity followed by UTMC 532 and CSV 15. The
genotypes S 541 gave maximum stover yield followed by UTMC 532.

B. AGRONOMY AND QUALITY

Trial 6: Response of forage sorghum genotypes to different nitrogen levels: \Variety S-541
produced the highest average green and dry matter yield (459.4 and 145.1 g/ha) in comparison to all
other varieties.

Trial 7: Effect of nitrogen and phosphorus levels on forage yield and quality of forage sorghum:
Average green and dry matter yield of three locations i.e. Pantnagar, Udaipur and Hisar is increasing with
increasing level of nitrogen from 0-120 kg N/ha.

Trial 8: Response of forage sorghum to Azospirillum under organic and inorganic fertilizers:
Average green as well as dry matter of four location shows that 3.9% and 14.0% increase in green as
well as dry matter yield respectively with inoculation of Azospirillum over no inoculation.

Trial 9: Response of multicut forage sorghum hybrids varieties under different nitrogen levels:
The highest average total green and dry matter yield (804.2 and 195.8 g/ha) of both the locations was
found from hybrid CSH-20 MF in comparison to other hybrids/varieties.

Trial 10: Integrated nutrient management studies in forage sorghum based cropping system: The
highest total average green and dry matter yield (923.6 and 235.4 g/ha) was obtained from treatment
75% RDF+25% N through FYM in comparison to other treatments.

C. ANIMAL NUTRITION
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Trial 11: Nutritional evaluation of forage sorghum varieties HC 308, S 540 and S 541 in growing
calves: It was concluded from the present study that fodder of sorghum variety S541 and S540 were
better than HC308 in terms of dry matter intake, digestibility of nutrients and nutritive value.

Trial 13: To study the effect of feeding sorghum grains on growth performance and nutrient
utilization in kids: 100% replacement of maize grain with sorghum grains in the concentrate mixture
of growing kids did not affect the performance of kids in terms of intake, digestibility of nutrients, nitrogen
balance and body weight gain.

Trial 14: Feed conversion efficiency and milk yield performance of lactating goat on feeding
sorghum grain in place of maize: 100% replacement of maize grain with sorghum grains in the
concentrate mixture of lactating goats there were no differences between rations in the performance of
goats in terms of intake, digestibility of nutrients, nitrogen balance, milk production and milk composition.

Frontline demonstrations

The frontline demonstration programme during the year 2006-07 covered an area of 271.3 ha out of the
allotted 200 ha in all the major sorghum-growing states of the country during the kharif season. The
programme involved 551 farmers in the 3 sorghum growing zones of country. The cultivars demonstrated
were nationally released variety CSV 17, nationally identified cultivar SPV 1616 and the state release
cultivars of different states such as JJ1041 and JJ 1022 from Madhya Pradesh; Jowar Pratap, SU 1080
Rajasthan; Co(S) 28 Tamil Nadu; PSV 1 Andhra Pradesh, PVK 809, PVK 801 Maharashtra; DSV 6
Karnataka. Intercropping demonstrations with Tur and soybean were also conducted during the Kharif
season. For the first time, the demonstrations with the improved cultivars were organized in the state of
Jammu and Kashmir.

Entomology
Kharif 2006

1. Sorghum pest scenario in different states

Tamil Nadu: Very low infestation (< 5%) of shoot fly was observed. Stem borer infestation (25-30 %) was
moderate.

Andhra Pradesh: Mid-June planted SPV 1616 and PSV 1 recorded 5 and 8 % dead hearts of shoot fly
respectively in Mehboobnagar district. The late sown crop suffered 19-28 % leaf damage due to stem
borer. The dry spell experienced incidence of sugarcane aphids in scattered forms.

Karnataka: In Dharwad district, the incidence of shoot fly varied from 35 to 86 % and the stem borer
incidence was from 5.8 to 33.2 %. The incidence of midge was 20.0 %. The sporadic occurrence of
aphids, shoot bugs, army worms etc were noticed.

Maharashtra: In Parbhani district, shoot fly dead hearts (23.0%) stem borer (9.5%) and 5 -8% of shoot
bug incidence was recorded. Low incidence of Euproctis larvae were observed in sorghum panicles in
Taroda village. In Akola region, heavy infestation (30-50%) of shoot fly was observed.

Madhya Pradesh: In Indore, most of crops was damaged due to heavy rains at initial stage. However the
infestation of shoot fly was moderate.

Gujarat: In Deesa district of Gujarat, moderate to heavy incidence of (40-65%) shoot fly and stem borer,
low infestation (12-15 %) of midge was recorded. In Surat, there was heavy rainfall and most of the crop
has been vitiated due to heavy rains and floods.

Rajasthan: In Udaipur district of Rajasthan, shoot fly (8-25 %), stem borer (8-12%), shoot bug (4-7%),

and head bug (4-5 %) infestation was recorded. Most of the popular verities: CSV 17, CSV 15, SU 1080
and SPV 1664 were grown by the farmers.
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Delhi: The incidences of shoot fly and stem borer in Delhi region was low to moderate. The attack of
Pyrilla was noticed relatively low during Kharif 2006.

Evaluation of experimental varieties/hybrids and parental lines for resistance against key pests:
Fourteen trials on testing experimental varieties/ hybrids and parental material for resistance against
major insect pests of sorghum were conducted at nine locations.

Screening of Pest Resistant Nurseries (SPN): Entries in the shoot pest nursery were evaluated for
resistance to shoot fly and other key pests. Promising entries found relatively low to moderate levels of
resistance to different pests.

Development of new sources of resistance for genetic diversity: A total of 3 crosses were evaluated for
shoot fly and 21 plants have been selected from the progeny SPV 1355 x IS 2312. Three stem borer
resistance progenies were evaluated to get better genetic material that imparts resistance to target pests.
However no significant influence was noticed from these progenies.

Validation of IPM modules for shoot pests: New insecticide, Thiomethoxam (Cruiser) tested as seed
treatment with or without conventionally recommended insecticides such as endosulfan 0.07 and /or
botanical like neem seed kernel extract (NSKE 5%) and recommended intercropping at the two centers
(Parbhani and Udaipur). Moreover the emphasis has been given on cost effective module of IPM.

Rabi (Post-rainy) season, 2006/07

Pest survey & surveillance, seasonal abundance & population dynamics: In Rabi sorghum, shoot
fly (Atherigona soccata Rond.) is a major biotic constraint followed by the sugarcane aphid (Melanaphis
sacchari Zehntner), and corn plant hopper (shoot bug) (Peregrinus maidis Ashm.). They often occur
sequentially or together. The damage by the homopteran pests is greatly amplified by inducing plant
moisture stress alone or in association with the prevailing drought conditions. The stem borer (Chilo
partellus Swin.) occasionally occurs but not considered as severe pest in Rabi sorghum.

Evaluation of grain sorghum experimental varieties/hybrids/parental lines for resistance to insect
pests: Three trials on experimental varieties and hybrids were tested for resistance to key pests of
sorghum at 6 locations (Parbhani, Rahuri, and Solapur in Maharashtra; and Dharwad and Bijapur in
Karnataka; and Kovilpatti in Tamil Nadu. Four trials on parental lines for shoot fly, stem borer, midge and
head bugs were tested each at two hot spot locations.

Screening of pest resistance nurseries against key pests: Two nurseries comprising shoot fly
nursery and shoot pest nursery were evaluated and one nursery was screened for sugarcane aphid/shoot
bug resistance at Bijapur, Solapur and at ICRISAT under net work project.

Management of key pests in sorghum: Validation of IPM modules was studied at four locations. One
trial on management through eco-friendly tactics and one on chemical control was conducted at Bijapur
and Rahuri respectively.

Management through eco-friendly tactics

Bijapur: The treatment of soil application of carbofuran 3G @ 20 kg/ha + whorl application of carbofuran
3G @ 8 kg/ha at 30 DAE + Pongemia pinnata leaf extract @ 5% spray at 60 DAE recorded lowest shoot
fly dead hearts (4.3%) and lowest aphid index (10.2%) on M35-1

Chemical control:

Rahuri: The IPM practices comprising seed treatment with Thiomethaxam 70 WS @ 3g/ kg of seed +
NSKE @ 5 % at 45 DAE was best and recorded least shoot fly damage (34.6 %) and high yield of grain
and fodder.
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Pathology

Kharif, 2006

Disease surveillance: In Tamil Nadu, downy mildew (Peronosclerospora sorghi) was predominant up
to 24% followed by grey leaf spot (Cercospora sorghi), rust (Puccinia sorghi) and grain mold. In Andhra
Pradesh, moderate incidence of grain mold and foliar diseases viz., sooty stripe (1-3 grade), blight (1-
3), anthracnose (1-3 grade) and rust (2-3 grade), charcoal rot (2-3 grade) were observed. Grain smut
was observed in few fields especially on locals. In Uttaranchal, severe incidence of zonate leaf spot, leaf
blight and anthracnose were observed in all the districts. Low incidence of grain mold was recorded. In
Rajasthan, severe incidence (4.0-5.0) of anthracnose (Colletotrichum graminicola) and moderate
incidence of zonate leaf spot (Gloeocercospora sorghi) was recorded in all the districts surveyed on local
land races. In Karnataka, the incidence of Downy mildew was predominant in all the districts with a
mean incidence of 16% both on grain as well as on fodder sorghums. This was followed by ergot, zonate
leaf spot, rust, anthracnose, sooty stripe and grain molds. In Maharashtra, twenty eight villages were
surveyed in Akola district, where in high incidence of grain molds and moderate incidence of leaf blight,
zonate leaf spot, anthracnose and sooty stripe were observed. Early sown varieties recorded maximum
incidence of diseases compared to late sown varieties. Hybrids recorded the highest incidence of grain
molds compared to varieties.

Molecular variability in downy mildew of sorghum and maize isolates in Tamil Nadu: Seven
isolates of Peronosclerospora sorghi from sorghum and eight isolates from maize collected from different
parts of Tamil Nadu were analyzed by ITS-RFLP to assess the genetic variability among the isolates.

Rabi, 2006-07

During rabi 20086, four trials were taken up at four locations viz., Bijapur, Solapur, Dharwad and Parbhani
in charcoal rot sick plots. Adequate level of inoculum was maintained at all the centers as indicated by
>45% incidence of charcoal rot in susceptible check CSV -8R.

In Advanced Varietal / Hybrid Trial | one hybrid and six varieties were evaluated along with 6 checks for
resistance to charcoal rot and other diseases in shallow soils of Karnataka and Maharashtra. Two entries
viz., SPV 1755 and SPV1 1768 were resistant to charcoal rot at all the locations tested as they recorded
the lowest mean number of nodes crossed by the pathogen, mean lesion spread, lowest lodging
percentage and senescence grade. Two entries viz., SPH 1449 and SPV 1762 recorded the lowest
incidence of chlorotic stripe stunt virus, while three entries viz., SPV 1768 (11.0), SPV 1709(11.4%) and
SPV 1672 (12.4%) recorded the lowest incidence of downy mildew in the hot spot area of Dharwad.

The details of multi-location AICSIP trials are elaborately discussed in the report on disciplinary research
(3 of 3).

Sweet sorghum and physiology

A. Sweet Sorghum

TriallK. Evaluation of initial sweet sorghum varietal and hybrid trial (ISSVHT) entries for stalk

yield and quality

1. The stalk yield ranged from 27.3 to 46.3 t/ha.

2. For fresh biomass, test hybrid SPSSH 19 (63.4 t/ha) recorded yields on par with check. Among the
test varieties, SPSSV 22 recorded 8% more biomass.

3. Mean calculated ethanol yields ranged from 686 to 1381 L/ha. SPSSH 19 recorded 14% more
ethanol yields than check CSH 22SS.

Trial 2K: Evaluation of advanced sweet sorghum varietal and hybrid trial (ASSVHT) entries for
stalk yield and quality
1. For days to 50% flowering, cultivars planted at lower latitudes (Coimbatore-M: 72days) flowered
early, and the same set at higher latitude (Ludhiana-M: 92 days) were late by 20 days.
2. The stalk yield ranged from 38.4 to 48.5t/ha with a mean of 41.2t/ha.
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Grain yield ranged from 1073 to 2279 kg/ha with a mean of 1500.

Juice yield ranged from 12.9 to 17.8 KL/ha with a mean of 15.3 KL/ha.

Sugar yields ranged from 1.79 to 2.56 t/ha with a mean of 2.17 t/ha.

Calculated ethanol yields had ranged from 954 to 1901 L/ha with mean of 1154 L/ha. In hybrids,
SPSSV11 gave an ethanol yield of 1280 L/ha which was on par with check CSH22SS.

Table 3K: Evaluation of sweet sorghum germplasm for high biomass and stalk characteristics

1.
2.

3.

Twenty entries produced higher stalk yield (625-1105 g) than check RSSV 9 (607g).

Days to flowering had shown high positive correlation (r=0.76"*) with stalk yield, while its
relationship with brix was negative(r= -0.74**).

Both stalk yield and plant height had shown a significant negative correlations with brix (r= -0.5**
and -0.53"*) indicating the need for optimum combination of height, stalk yield coupled with suitable
maturity for higher brix and extraction.

Trial 4 K. Influence of stage of harvesting on changes in quality, stalk yield and biomass in sweet
sorghum

1.

Fresh stalk yield varied significantly among cultivars but not among the treatments. The stalk yield
increased from flowering (T1) to soft dough stage (T2) then declined until maturity. Harvesting at
soft dough stage gave maximum stalk yields.

2. Juice brix values varied from 10 to 19.5% across cultivars and treatments.

3. Total soluble sugars (TSS) increased from flowering (T1) to until hard dough stage (T3).

4. Calculated ethanol yields varied from 457 to 948 L/ha across cultivars and treatments.
B. Physiology

Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation

1.

2.

Sources identified for earliness than the check Maulee (73d) include 1S17910, (72 d), IS 18424(71),
BJ 111(70), IS 22380(71), N 13(69), QL 10(70), and TX 7078(69).

Twenty entries recorded higher relative water content (RWC) (>85%) than check which include IS
6452, 1S 21971, IS 23459, IS 5589, IS 6368,PEC 15, RSV 197, RSV 297, RSV 91, RSV 356, RSV
365, PVR 620, PVR 623, BTX 623, TX 7078, B 35, RSV 912, RSV 919, and RSV 902.

Ten promising entries yielded higher biomass and grain yield combining stress tolerance traits
include IS 17972, 1S 5589, PEC 17, RSV 283, PVR 621, PVR 623, and RSV 919.

Trial 2M & S: Evaluation of advanced drought adaptation germplasm trial entries in medium and
shallow soils

1.

Plant stand at maturity had high positive significant correlations (P <0.05) with grain yield in both
soils depths. The plant stand observed at maturity was 61 and 48 % of normal in medium and
shallow soils.

RWC has shown a significant positive relationship with sink number, grain yield per GS3 day and
grain yield in shallow soil condition only where the development of soil water stress is rapid.

For grain yield, RSLG 1119 was significantly (27%) superior than check.

Panicle harvest index (PHI) had shown a strong positive correlation with grain yield in both soil
depths(r=0.813 and 790**, res.) indicating that PHI could be used as surrogate for HI while selecting
entries for high grain yields. Grain yield per GS3day which indicate the rate of grain growth had
shown very high significant positive correlation with grain yield in both medium and shallow soil(r
=0.999"* 0.841 ** res.).

Trial 3M & S: Evaluation of sorghum plant types for root characteristics in medium and shallow soil

1.

Rabi adapted (RA) entries as group recorded higher shoot and root mass by 28% & 43% in medium
soil and 35% & 20% in shallow soil over their staygreen (SG) counterparts. RSV 423 and RSV 458
among RA group and E36-1 and SSV 84 in SG group had recorded higher root mass in shallow soil
stress conditions.

As regards root: shoot ratio, all RA types (0.25) were efficient in producing higher shoot mass per
unit root mass than SG ones (0.62). RA types recorded 7 and 9-16% more root length and root
number at maturity respectively over SG types.
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3. Inroot length, M35-1and CVS 216R (62-65 cm) in RA group and B35 and E36-1 (61& 59 cm) in SG
group were superior in medium soil. While in shallow soil, RSV 458 & M35-1 (64 & 63 cm) in RA
type and SSV 84 and E36-1*R16 3/1(66 &57 cm) in SG group were superior to others.

4. RA types produced 68 and 53 % more grain yield per plant than SG ones in medium and shallow
soil, respectively. The results show that temperate staygreen semi-tall types were not superior to tall
rabi adapted ones for key root and shoot parameters when grown under rabi field conditions.
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4. Status of Institutional setup at NRCS for management of IPR issues and
commercialization of ICAR technologies — Dr. VA Tonapi & M Elangovan

Preamble: We at NRCS strongly perceive that IPR promotes innovation and increases return
on investment and the investment in R&D. Therefore our efforts to protect data generated out of
IP exercises will influence the public research priorities, investment in research, and
prioritization of research agenda. Such a change, we believe, will encourage private-public
collaboration to take mutual advantage of the impressive infrastructure and HRD capability in
the diverse areas of sorghum improvement and utilization.

Progress so far at NRCS on IP protection: Since 2004 we have started the detailed
database on pedigree management to ensure traceability of our genetic material. The pedigree
databases at NRCS and AICSIP (since 1975) are fully documented, apart from sorghum land
race database. IP auditing at the time of annual assessments has been initiated and the data
and data books are captured and stored with PME cell at NRCS. IP auditing with respect to new
RPF’s proposed is being done. In addition we have designed new data books and each book is
issued a unique ID to ensure traceability and the same data and data books are captured every
year. Guidelines for data books and lab use, including confidentiality and patentability issues
and commercialization have been finalized keeping in view ICAR guidelines.

Envisaged NRCS Policy on management of genetic material: At NRCS, the most important
aspects that are emphasized at the out set are documentation, conservation and
pedigree/database management in relation to breeding materials. In the pedigree database
management each line is assigned with a unique ID in a season, which in the ensuing season
will get another unique ID when advanced further. Thus traceability of the material and the
developmental process of the genetic material into advance breeding lines can be tracked. This
will envisage better protection of planting material. During the during Xl-plan period, we intend
to follow the module based crop improvement programmes for sorghum improvement, so that
movement of genetic materials within and across the modules is highly ensured for fast track
trait specific breeding initiatives. The modules are as follows:

Module I: Germplasm and genetic stock characterization and utilization
Module II: Genetic enhancement for specific traits

Module Ill: Parental line development

Module IV: Product development evaluation and release

Module VI: DUS, Registration, Commercialization and Marketing/ Licensing

The modules as shown below in the schematic diagram will be interdependent and will
strengthen team work. At the end of 2-4 years there will be tangible outputs in each module.
The products of one will be the base material for the next module, and so on. It will cover all the
core business of crop improvement at NRCS and AICSIP. It is envisaged that the modules
should come under a mega project say “Sorghum Improvement” so everybody’s role can be well
defined in relation to module and time in relation to performance planning of individual
scientists and the programmes. All specific basic and strategic research which might be
required will be anchored on to these modules. Most of the scientists agreed to this idea in
principle. All the basic decisions on flow of materials/ material transfer, credit sharing and
linkages will be put in place.
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MODULE 1: GERMPLASM UTILIZATION Sorghum improvement
Activity 1: Identification of parents for hybridization Strategles under XI plan
Activity 2: Hybridization and raising of F;'s
Activity 3: Conservation of part of F1o's and F,'s in

MTS and full documentation in a protected MODULE 2: GENETIC ENHANCEMENT FOR
database SPECIFIC TRAITS
Activity 4: Development of new MS lines Activity 1: Selection and advancement of
Activity 5: Distribution of F,,'s to concerned generations (F, through F¢) by interdisciplinary
projects and to selected AICSIP centres teams/different disciplines
after 1 year Activity 2: Identification of elite lines under
Activity 6: Registration of elite lines replicated tests
Activity 3: Capture of all elite germplams at NRCS
Stake Holders: All contributing NRCS and AICSIP and Registration of distinctly superior lines with
scientistf NBPGR
Stake Holders: All contributing NRCS and AICSIP
scientists
Traits: Example- Shoot fly and Grain mould
resistances, Drought andﬂd tolerances etc.
MODULE 3: PARENTAL LINE DEVELOPMENT
Activity 1: Identification of B and R lines through MODULE 4: PRODUCT EVALUATION AND
test crossing and further development RELEASE

Activity 2: Combining ability studies
Activity 3: Line improvement

Activity 4: Experimental hybrid making and
evaluation

Activity 1: Evaluation of elite lines and hybrids in
station trials and nurseries
Activity 2: Evaluation of elite lines and hybrids under
AICSIP
Activity 3: Large scale production trial in station,
farmers field and Release proposals
preparation and submission

Stake Holders: All contributing NRCS scientists

>
Stake Holders: All contributing NRCS and AICSIP
scientists

Envisaged NRCS Policy on knowledge management and confidential agreements: The
process of development in research and human resources development has its edifice in the
knowledge management. The knowledge on the developmental processes across product,
process, and technology development involves the efficient documentation of knowledge
developed and knowledge imbibed. We at NRCS while auditing the entire process of work in a
financial year, will document totally the knowledge management portfolios in relation to
performance planning of individual projects and the scientists involved there in. In addition we
will have the process and procedures to put in place the confidential agreements from all at
NRCS, so that all the intellectual properties are protected.

Thin client usage and data security: At NRCS we are putting in place the thin client network
computers in usage, which are without hard disc drive, and they have special client/server
applications, where the data processing occurs on the server. It is managed centrally and has
advantages in lower IT administration costs, hardware costs and energy consumption. Through
this it is easier to ensure security of the data and requires less network band width.

Types of intellectual property assets identified at the level of NRCS

1. Biological resources: Sorghum hybrids, varieties, parental lines (A and B, R lines), pre-
breeding materials at various stages of development, germplasm, and microorganisms
associated with sorghum
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2. Data book
2.1. Field book: Details of experiments, staff contributing, layout, Data on observations,
Details of data recorder, data verifier and data feeder
2.2. Lab book: Details of experiments, staff contributing, procedure of the analysis with
reference, Data on analysis, sample analyzer, data verifier, data feeder
2.3. Resource data book: Genetic resources in the medium-term storage (MTS-I),
Varieties, hybrids and parental line stock in the (MTS-II), Breeders, trials and nursery
material (MTS-III), Plants in glass-house | (all scientists use), Plants in glass-house Il
(Transgenic), Plants in glass-house IIl (DUS)
2.4. Other data books: Pedigree management system, Elite breeding stocks, Area,
production and productivity, Farmers survey, Industrial survey
2.5. AICSIP data book: Trials and nursery, Discipline-wise experimental data, Material
sharing, Status of genetic resources/material generated

3. Photographs: Indoor photographs with proper label, Outdoor photographs with proper label

4. Publications:
4.1. Public knowledge base: Research articles in national and international journals
with no IPR, Papers presented in conferences, Technical bulletins, Manuals, Books or
book chapters, Popular articles, Pamphlets, Newspaper items, Radio talks, Posters,
Videos and digital films.
4.2. In-house restricted circulation: Details of experiment, Results of experiments,
Discipline-wise annual reports

5. Institute/AICSIP reports: Annual reports, Newsletters, Sorghum news, Jowar Samachar,
AICSIP — discipline-wise annual progress reports, Project coordinators report, and Public-
private partnership report

6. Project reports
6.1. ICAR projects: RPF | : Project proposal (approved in IRC), RPF Il : Annual
progress (yearly updates) and RPF Ill : Final report
6.2. Externally funded projects (AP-NL, DBT, DST and other donors, including
sponsored research): Project proposals, Half-yearly/Annual progress report with
Statement of expenditure, and Final reports

7. Technology: New process and procedures, new technology, Modified technology, Adopted
technology from farmers

8. Evaluation & monitoring/ field visits: ICAR/SRC/RAC/QRT/IMC officials visit for showing
progress, Scientists visit for selection, Farmers visit for demonstration, Front-line
demonstrations

9. Institutional activity: Germplasm exchange, Nucleus/Breeder/Foundation and certified
seed production, and Distinctness Uniformity and Stability testing

10. Personal evaluation: Annual assessment report, Six-monthly report on targets and
achievements for DG, and Self-appraisal report for CAS
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Envisaged NRCS Policy on Field and Laboratory data books: The purpose of this policy is
to ensure that NRCS is sufficiently documenting its inventions, research, and products, so that
while in disputes or litigation that are based on the date of invention or a description of the
invention or research, dates or research techniques can be proven without a doubt by Field and
laboratory notebooks. In order to do this, the ‘notebook’, in whatever format, must be an
honestful and timely representation of research work done by NRCS, and must be acceptable to
a court, the Patent and Trademark Office and other offices whose charge is regulating statutory
protection of intellectual property. Therefore, certain standards apply to each type of notebook.

Further, all the staff of NRCS is guided by the two clauses confidentiality and Intellectual
Property Rights pertaining to ICAR personnel policy. In brief “Staff Member or Project Member
hereby assigns all right, title and interest in New Proprietary Property to NRCS vis-a-vis ICAR..
All rights (intellectual or technical property) including, but not limited to, copyright and patent
rights arising or accruing in respect of all data, whether in raw form or after significant
manipulation plus laboratory notebooks and material contained in such notebooks, and research
results (including formal or informal reports), written works, computer software, or any other
work or material invented, produced or commissioned by the staff member shall be vested in
NRCS/ICAR, and not to researchers individually. The staff member shall sign any assignments
or other documentation reasonably required by NRCS to formally vest such rights in NRCS.
NRCS retains the exclusive rights to publish or disseminate in all languages, reports and other
written works arising from such materials. The creator can receive acknowledgement but does
not have ownership”.

“All rights to data, whether in raw form or after significant manipulation, laboratory and field
notebooks, and material contained in such notebooks, and research results (including formal or
informal reports) and products shall belong to NRCS/ICAR. NRCS does not permit its
employees to claim any intellectual property rights arising out of their work for the Institute”.

All the students including Apprentices/Research Scholars/Research Fellows are guided by the
obligations and Intellectual Property Rights policies, Knowledge Management and Sharing as
envisaged earlier.

Over and above NRCS will ensure IP protection based on the officially approved ICAR
Guidelines for Intellectual Property management and Technology Transfer/ Commercialization.

Implications: Protected IPs can provide the researchers several options for sharing their
creations with public. Depending on the need, IPs can be made freely available at no cost or
with no obligations as was being done earlier. But in the post-TRIPS era, compulsions due to
prevailing environment in international trade may force researchers to adopt options like selling,
(which means losing control on their inventions), or transfer through licensing which gives
economic benefits to the inventors. Using some of instruments to gain successes in face of
competition is to be learnt and researchers need to gear up to build strong IP portfolios for
research institutions and use them as “bargaining chips”. However, any exclusiveness in
production and marketing will generally result in relatively high prices, which the users pay for in
using or purchasing the product. Therefore, an integral element in the protection of intellectual
property is to ensure that there is a balance between the interests of the innovator and
institution on one hand and the user on the other hand to harmonize development of knowledge
and products.
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While it may be possible that all the public research intellectual assets, having commercial
value, generated may have to be protected for future licensing, benefit sharing, and higher
reinvestment in research. Such flow of return may provide incentive to the concerned scientists
and help in encouraging their competitiveness and a general improvement in the
competitiveness across the public system. Public sector can also be equally successful as much
as the private sector in acquiring special capability and expertise through mutual agreements.
Public research can match and compete with the private sector by streamlining its research
management to enhance efficiency, speed and competitiveness. Such a change may also
encourage private-public collaboration to take advantage of the impressive infrastructure and
HRD capability available with the public sector in the diverse areas of crop improvement.

Appendix: Guidelines on usage of laboratory note books

1. General: All data must be entered into a laboratory or field notebook. Entries must be complete
enough that another scientist would have little or no trouble in understanding and repeating the
experiments. Each page must be signed by the scientist/personnel running and recording the
experiment and dated each day, and signed and dated by a witness, if not immediately, then at least
within one week of the scientist’s signature.

2. Laboratory and field Notebook Types: In deciding the exact procedures to follow, it is important to
remember that any type of laboratory or field notebook must achieve two goals: Show its own
integrity, and Corroborate the information independent of the person doing the research. Thus, the
laboratory notebook must demonstrate that it has not been tampered with by reflecting any changes
made and demonstrating that no pages have been deleted or added without any such change being
evident and the old information being capable of being compared with any new information. A
witness, independent from your experiment, must attest that the information, experimentation, and/or
ideas that occurred were recorded on the date indicated.

A. Hardbound laboratory and field notebook: Laboratory and field notebooks must be numbered,
permanently bound, and have index pages. All pages must be pre-numbered. If there is no
index page, leave a blank page at the beginning of the notebook. Enter a new experiment in the
index each time you start a new experiment. Use each page in order. Leave no blank pages
between experiments.

Record enough information so that a scientist “skilled in the art” could pick up your laboratory
notebook and easily determine what had been done, why it had been done and what the results
were. Entries should include procedures, reagents, lot numbers where appropriate, sketches,
descriptions, etc. the purpose and significance of the experiment as well as observations, results
and conclusions should be made clear. Remember, what may seem trivial or obvious at the time
your experiments are conducted, may later be of critical importance.

If you have already described your experiment in an earlier experiment, or if you use a standard
protocol and you have not deviated from the previous descriptions of the experiment for your
current one, you may give reference of the earlier information instead of writing it out again. For
example, if you are starting a new experiment on page 42, and are using the same protocol as
already described on page 25, write on page 42, “Following the protocol as described on page 25
of this laboratory or field notebook...” Enter all data, in ink, directly into the laboratory notebook.

Corrections should be made by drawing a single line through the entry. Never use erasers or
whiteout. Initial each line-out, and if possible, put in a note of explanation next to each line-out,
such as “wrong data”. Never tear an original page out of your laboratory notebook. Pages may
be copied for your own benefit, but never removed.

At the end of each day put a line or a cross through any unused space on that day’s page(s) in

the laboratory notebook. If you normally leave a blank line between paragraphs, don’t line-out
that one line, but if you have a number of lines left on the bottom of the page, line them out. This
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will prove that you are unable to enter additional information in the laboratory notebook, in those
empty spaces, at a later date.

If additional information such as a machine generated table or graph, an original photo, autorad,
etc. is a part of your experiment and is small enough to be attached in your laboratory notebook,
do so using glue or non-removable tape, thereby permanently attaching it in your laboratory
notebook. Then sign your name over the border of the original photo, etc. crossing over onto the
laboratory notebook page. Your signature will cross over both the picture, etc., and the laboratory
notebook, thereby clearly showing if the picture has been removed any time in the future.

If your additional data is too large for your laboratory notebook, i.e., a computer printout that is a
few pages long, such additional data can be signed, dated and countersigned and dated by your
laboratory notebook withess and given an appropriate ID number. You should also note on such
additional data which laboratory or field notebook and which page numbers the additional data is
referenced. Then in your laboratory notebook you should reference the additional data’s ID
number and note the storage location where the additional data is being securely held.
Preferably, a drawer with a set of files that are always used to store oversized information should
be used. A summary of the data can be placed in your laboratory notebook. The same sort of
procedure should be followed with any samples that are to be kept.

Each original page of your laboratory notebook must be signed and dated by you and by a
witness. Witnesses should be someone who is not a co-inventor. If any changes are made after
the pages are signed or witnessed, the changes must be initialed and dated by both you and a
witness. Always use the current date when signing or witnessing a laboratory or field notebook.
Use the laboratory or field notebook to record ideas, as these may be important in determining a
date of invention.

It is important to maintain all original laboratory and field notebooks with PEM cell and a copy with
the section or the laboratory. If you leave NRCS, you may take a copy with you, but the original
must remain. Your supervisor should ensure a duplicate copy of the laboratory notebook is
captured on microfilm and/or scanned into an electronic version. A laboratory notebook can be
retrieved at any time during the recording process if needed. Upon completion of the recording
process, the laboratory notebook will be returned to the researcher for use as reference in the
laboratory or put into permanent storage as per the researcher’s request. Please note that one
copy of the microfiche or electronic version will be kept in the PEM cell at any time.

B. Hardbound Notebooks supplemented with data that has been electronically captured: This
refers to sections and laboratories where a large amount of data is generated and stored in the
computer. This method still required a written laboratory notebook with all of the guidelines
referred to above. The difference is that much of the data referenced to in the laboratory or field
notebooks may be in electronic files. The laboratory or field notebooks should contain a
summary of the information in those files, and also give the location of the computer title (the file
name under which this data is stored.

Such electronic data should be backed-up and archived weekly. A new and separate file should
be provided as a place to store data. Details of these files and the back-up procedure should be
described to all researchers and managers in an attached memo. These backed-up files should
never be opened except for litigation or Patent Office matters and are stored in PEM cell.

C. Hardbound Laboratory Notebooks generated by computers: The same guidelines apply as
for the hardbound laboratory and field notebooks. The difference is that rather than purchasing a
laboratory notebook and writing in it, the written material is generated electronically. This is
printed out on a regular basis, depending on the size of the print-out, and then bound to form a
laboratory notebook. The printed material should be clearly labeled with the information that will
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appear on the front of the bound book and sent for binding. Once bound, the laboratory notebook
will be assigned a number, recorded and returned to the researcher or archived upon request.

Each experiment is to be described and each page should be numbered and signed,
countersigned, and dated as detailed in data books. Each week these experiments are to be
saved in the special data file as described in the attached memo. Also, as above data such as
small graphs, photos of gels, etc., which can be attached to the laboratory notebook page should
be done so as described above, in a permanent manner.

Even though this may be a very handy way of recording experiments, it is not the preferred way,
for a variety of reasons. For example, if a number of experiments from different days are printed
on one page, and the page is only signed and dated after the last entry, thereby giving rise to the
suspicion that all the work was done as of the date of the signature. This could cause a problem
with pinpointing an exact date of invention.

D. Additional Comments: Avoid sweeping negative statements such as “This procedure is
worthless” or “we infringe X’s patent with this procedure”. If an experiment appeared not to give
the expected result, a short discussion of why you think this happened and what could be done to
follow up on the result should be made. Comments on infringement should never be made.

Your laboratory and field notebook and its contents should be considered confidential and of
great value. Laboratory notebooks should be stored in a secure place with PEM cell when they
are not in use. Report the loss or the theft of your laboratory notebook to your supervisor /PEM
cell and Director of the Institute immediately.

When an employee leaves the NRCS, laboratory notebooks signed out and used by that person
should be returned to the PEM cell, whether or not all pages have been totally filled out.
Depending on the number of blank pages remaining, this laboratory or field notebook may be
signed out and used by another scientist. For example, if a trainee in asection has used three
pages of their own laboratory and field notebook, when that person leaves, the laboratory or field
notebook is returned to their supervisor, who records that s/he received it, and s/he can then sign
it out to the next person needing a laboratory notebook, and record the new owner’s name in
his/her files.

Keep your laboratory and field notebook as if each project were to be patented. Even though the
work contained in the laboratory and field notebook may not result in a patent application,
observance of these rules will provide a clear record for reports and publications.

Audits will be conducted continuously by various designated people, both in your group and from
other groups, to ensure that the laboratory and field notebook policy is being adhered to correctly.

If you have problems fitting your procedures to these, please contact coordinator/nodal officer Intellectual
Property Rights or PEM cell or Director, National Research Centre for Sorghum, Rajendranagar, Hyderabad
(AP) 500 030
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NRCS-Laboratory User Form

Name

Lab to work in:Biotechnology / MAS lab / Entomology /Pathology/ Bioinformatics / Crop
Physiology/Biochemistry and food uses/ seed Technology

Position/Status:

Project Supervisor:

University Supervisor:

Period of work From To

Budget code(s):

Previous laboratory experience? Yes / No If yes, please specify the place, period and

Nature of works:

Will work with radioisotopes? Yes/No If yes, please specify the nature of work:

Final checklist (indicate where applicable)

I have signed the NRCS Ownership and Use of Confidential Information Agreement Yes / No
| have completed the following courses:

Safety Training Course Yes / No (date)
Radiation Safety Course Yes / No (date)

| have been explained the laboratory procedures during my induction and have read the
Laboratory Safety Training Document Yes / No
Radiation Safety Manual Yes / No

We are satisfied he/she can commence work in the Biotechnology Laboratory independently.

Lab/Project Supervisor Date

Director Date
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5. Status report on sorghum DUS project (2006-07) — N Kannababu

1. DUS characterization — Kharif 2006

e The DUS characterization plot with 72 Kharif entries (extant & notified varieties) was
raised at GTC, NRCS during kharif 2006. Six entries (RS 627, SPH 1290, GFS 5, HC
260, HC 308 and HJ 513) were rejected after plant growth due to non-uniformity in
expression. The observations were recorded as per earlier guidelines with 42
characteristics; and revised guidelines with 33 characteristics (published by PPV & FR
Authority) during February 2007. The data will be submitted to Dr. RC Agarwal
(NBPGR), PPV&FRA and DSR during March 2007.

2. DUS characterization — Rabi 2006-07
e The DUS characterization trial with 24 Rabi entries were sown at GTC on 30th October
2006. Executed the field and lab activities. The variety NTJ 4 was found non-uniform for
character expression. The observations are being recorded as per earlier guidelines with
42 characteristics; and revised guidelines with 33 characteristics (published by PPV&FR
Authority) during February 2007. The data will be submitted to Dr. RC Agarwal
(NBPGR), PPV&FRA and DSR during April 2007.

3. Seed multiplication of DUS example & reference varieties (89 nos.) — Rabi
2006-07
e Seed multiplication block of 89 DUS reference varieties (includes example varieties)
were sown at GTC on 30th October 2006. The harvesting started during | week of March
2007.

4. Coordination of DUS characterization of sorghum 2006-07

e Collected the nucleus seed and sent the seed for Kharif DUS trials at other 3 DUS
centres.

e Deposited the seed of 30 more DUS entries at NBPGR for long-term conservation of
reference varieties.

e Monitoring team visit to DUS trial at CCS HAU, Hisar: The team comprised of Drs. N
Seetharama, N Kannababu, VA Tonapi from NRCS, Hyderabad, and Drs. DP Deswal &
JC Duhan from CCS HAU, Hisar visited the DUS characterization plot at CCS HAU,
Hisar on 9 & 10™ October 2006.

e Monitoring team visit to DUS trial at GBPUA&T, Pantnagar: The team comprised of
Drs. N Kannababu, VA Tonapi & PK Shrotria visited the DUS characterization plot at
GBPUAA&T, Pantnagar on 11" October 2006.

e Monitoring team visit to DUS trial at MPKV, Rahuri: The team comprising of Drs. N
Kannababu, S Audilakshmi, S Indira, Prabhakar and BD Biradar visited the DUS plot at
Rahuri on 6 February 2007.

5. Various reports submitted on DUS project during - 2006-07
e Submitted the DUS data of 3 kharif (2003, 2004 & 2005) + 3 rabi (2003-04, 2004-05 &
2005-06) seasons as per earlier DUS guidelines of sorghum, to Dr. RC Agarwal,
PPV&FRA and DSR as per the format specified by Dr. RC Agarwal.
e Submitted the ‘Annual report 2005-06 on sorghum DUS project’ to Directorate of Seed
Research.
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Submitted to PPV & FRA and DSR, the request letter for release of fund for the year
2006-07 and revalidation of funds of the year 2005-06 under the scheme for
implementation of PVP legislation.

Submitted to PPV & FRA and DSR, the utilization certificate, project wise statement on
receipts, expenditure and balance for the period 2002-03 to 2005-06; and the details of
non recurring expenditure (facilities created under DUS project) up to 31-3-06

As per the earlier national test guidelines (with 41 characteristics), the experiments were
carried out for the past four years at four centres of sorghum DUS test viz: NRCS,
Hyderabad & MPKV, Rahuri for grain sorghum; and GBPUA&T, Pantnagar & CCS HAU,
Hisar for forage sorghum. Based on the data collected during past four years, the earlier
guidelines (with 41 characteristics) were suitably modified and utmost care was taken in
giving example varieties for most of the attributes. These 'DUS test guidelines for
sorghum' (with 33 characteristics) were published by NRCS as ‘draft’ during November
2006 and submitted to Directorate of Seed Research as per the instructions of ICAR.
Again, these guidelines (with 33 characteristics) submitted to PPV&FRA were further
corrected by the ‘Task Force (1 / 2005)’ and published by the Authority during February
2007.

6. Participation in the meetings / workshops during 2006-07

Participated in the meeting of PPV & FR Authority held at NASC, New Delhi during 4-5"
May 2006, and presented on “current issues of sorghum DUS testing”.

Participated in the Second Annual Group Meeting of DUS project held at NBPGR, New
Delhi on 10th November 2006 and presented on ‘status report on DUS project’.

Attended the ‘meeting on launching of registration of plant variety registration' on 20
February 2007 at NASC, New Delhi organized by PPV&FR Authority.

Attended the ‘meeting of DUS nodal officers’ on 21 February 2007 at PPVFRA office,
New Delhi.
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6. Sorghum seed production and marketing — Vilas A Tonapi

Preamble

Vi.

Vii.

viii.

Seed production of the sorghum hybrids is taken up during the rabi season only (mainly
because of mold threat during kharif). Andhra Pradesh state meets 80% of the total
sorghum seed requirement. Part of the seed is produced in Karnataka state also.

The area under sorghum seed production during the period 1997-2005, shows
significant decline in the seed production area under public bred hybrids. Private sector
has produced major share of the seed required by the industry during ... of fast decline
of public sector seed industry.

While the area under private bred hybrids increased by two fold till 2003, the total area
under private and public bred hybrid seed production has almost halved in each case in
2005, indicating the decline in the overall demand of the sorghum hybrid seeds. Similar
trends are seen in the total quantity of seed produced during the period 1997-2005.

The reduction in the area under commercial cultivation of the sorghum crop especially
during the rainy season has a direct bearing on overall reduction of the seed quantities
produced. Hence there is a pertinent need to increase the seed production and uptake of
public bred sorghum hybrids.

Creating demand for grain and substantially bridging the gap between cultivar production
potential and farm yield with the aid of cost-effective production technology and
marketing support can only arrest the trend in decline of sorghum seed production.
Industrial utilization of sweet stalk we can bridge these gaps to increase the seed
production and profitability, provided sweet sorghum technology can be popularized.
Demand for forage seed is enormous but margin is very small (0.50 ps. /kg to farmers).

Market size of the Indian seed industry is estimated to be of worth Rs.3500 — Rs.4000
crores. Vegetables seeds have a major share with 19% followed by 13% each of cotton,
sunflower and wheat. Sorghum accounts for 7% of the total industry. Out of the total
area of 9.2 million ha. under sorghum cultivation, hybrid seeds occupy 22% with a value
of Rs.70 crores. The most potential sorghum seed markets are Maharashtra (7800
tons), Karnataka (2400 tons), Madhya Pradesh (800 tons), Andhra Pradesh (720 tons),
Gujarat (240 tons), Rajasthan (200 tons), Tamil Nadu (400 tons).

The emerging potential new seed markets are Maharashtra for summer sorghum (100-
150 tons), and in Karnataka for summer (150-200 tons), in Andhra Pradesh (200 tons)
during post rainy season (and recently even on rice-fallows wherever water supply is
declining) is raising some hope for seed industry.

The major players in the sorghum industry are Mahyco, Emergent Genetics, Proagro,
Pioneer, Advanta, Bioseed, JK Agri Genetics Ltd., Gangakaveri,, Zuari seeds,
Nuziveedu Seeds, Ajeet Seeds, Nath Seeds, etc.

Progress of implementation of facilities at NRCS

Creation of infrastructure: The following infrastructure has been created with the sanctioned
amount under mega seed project:
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Works:

Iltem Undertaken
Farm development, including irrigation, roads and N
drainage
Storage seed stores v
Drainage v

Estimated % of work done:80.19%. All are envisaged to be completed by 31% March 2007

Procurement of machinery/equipments*: Following approved machinery and equipments
have been purchased:

S.No. ltems Purchased
1 Seed germinator (Single door)- 2 Nos v
2 Planter (Tractor mounted) - 1No. v/
3 Tractor mounted sprayer 1 No. v/
4 Power sprayers- 2 Nos. v/
5 Bulk-thresher- High capacity- 2NO. v/
6 Packaging machine (bag sticher)-2 Nos. v
7 Platform type weighing balance (electronic)- 1 No. v/
8 Seed moisture testing meter (digital) 1 No. v
9 Replacement of AC’s in existing stores- 2 Nos. v
10 | Seed labeling equipment 3 Nos. v
11 Choppers/ shredders (stover) 2 Nos v/
12 | Grass cutter- 1No. N

* Out of 14.20 lakhs sanctioned for equipments, we will be able to utilize 7.0 lakhs. For the remaining unspent
balance of 7.2 lakhs, it is requested to approve to utilize the same for farm development

Activity of various committees for effective monitoring and implementation: The following
committee handles this project with comprising Director as the chairman and the AO and AFAO
as official members. The other members are:

National Research Centre for Sorghum, Hyderabad

1. Dr. Vilas A. Tonapi, Sr. Scientist (Seed Technology) — Convener and member

2. Dr. S Audilakshmi, Principal Scientist (Breeding) — Member and Nodal officer to
operate revolving funds

3. Dr. S Ravikumar, Sr. Scientist (Agronomy)- Member

4. Dr. Shyam Prasad, Sr. Scientist (Entomology) and Farm research coordinator-
Member

5. Dr. N Kannababu, Scientist Sr. Scale (Seed Technology) - Member

Centre on Rabi Sorghum, Solapur

6. Dr. Prabhakar, Sr. Scientist (Breeding)- Member and nodal officer at Solapur to
operate revolving funds

7. Dr. MS Raut, Principal Scientist (Agronomy) and Oi/c CRS, Solapur- Member

Off-season Nursery, Warangal
8. Dr. Ashok Reddy, Principal scientist (Entomology) and Oi/c- Member and Nodal
officer to operate revolving funds at OSN Warangal
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This committee meets twice in month and decides on the schedules for seed production and the
sale related issues.

Operation of revolving fund: The revolving fund is operated by the designated nodal officers
as indicated in the committees under C, for the purpose strictly in accordance with the ICAR
rules governing the utilization and growth of revolving funds. The revolving funds are used
specifically for the production and marketing activities of sorghum seed and the profit earned will
be ploughed back again into the revolving fund. The profits will be used to enhance further the
facilities and infrastructure of the seed project at all three centres operating under NRCS.

Any other issues or suggestions

A. Varietal release policy: We need to demand more data from scientists proposing release of
hybrids, few critical questions on seed production prospects (synchrony in seed production
season and area and not at experiential station, seed yield, and sensitivity of both seed
parents to abiotic ad biotic stresses).

B. Keeping quality of sorghum seeds is poor, and this is an researchable issue especially in
our country as we cannot afford storage under cold conditions for long.

C. There is need to clarify the competitive and complementary roles of AICRP centers and
ICAR’s national program, especially in the context of IPR and revenue generation
pressures.

D. Specifically with reference to NRCS, much change is needed.

Realization of seed production targets: NRC for Sorghum uses 3 locations: Hyderabad
(Rajendranagar), Solapur and Warangal.

Warangal is mainly meant for facilitating off-season nursery for north-Indian locations.
However, we are taking advantage of the opportunity to produce the breeder seed of parental
lines 7A, 7B and Rs 673 in 4 acres and SCV 14R in 1.5 acres. The Seed crops are panted
during November, 2006, and the seeds are available for sale by March 2007.

Solapur sub-station was created mainly to work on rabi sorghum. Here we are producing the
certified seed of the hybrid CSH 15R, varieties M 35-1, Parbhani Moti and Phule Yashoda (all 3
acres each)

Hyderabad being the main center (HQ) has more facilities but here the demand is very high.
There are 4 different fields spread over in Rajendranagar, each of them being 1-2 kms. away
from the main campus except one. There are 4 problems:

In view of the isolation requirements, we are producing the certified seeds of CSH 15R, CSV 15,
SPV 1616 and CSH 20MF in farmers fields under strict quality control of NRCS officials. The
quantities of certified and labeled seeds targeted during 2006-07 are:

Grain sorghum : CSH 16 - 25 tonnes
CSV 15 - 8 tonnes
SPV 1616 - 15 tonnes

Fodder sorghum : CSH 20MF - 1 tonne
CSH 15R - 1 tonne
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M 35-1 - 1
CSV 14R - 1

tonne
tonne

Till date achieved: The seed productions of the above lines are being taken as per schedule
and crop are harvested and are undergoing seed processing. Marketing linkages are
established.

Marketing strategy adopted: All categories of sorghum seeds of grain, forage and sweet
sorghums in the generation system of seed multiplication are included in the production chain.
The class of seed intended to be produced, Linkages, and production and marketing
arrangements are line with the public-public and public-private collaboration and partnership
mode to make the sorghum seed production and marketing activity highly sustainable and
economically viable shown below. Sorghum seed production and marketing arrangements

under mega seed project are shown in the following table.

Sorghum seed production and marketing arrangement under mega seed project

Class of Nucleus seed | Breeder seed Foundation Certified and Certified and
seed seed TL seed of TL seed of
hybrids Varieties
Category | Parental lines | Parental lines Parental lines | Leading Leading
and varieties | and varieties and varieties Hybrids and Hybrids and
varieties varieties
Location NRCS/CRS NRCS/CRS/OSN | Seed growers | Seed growers | Seed growers
fields fields fields
Linkages NRCS and National and National and National and National and
For AICSIP sate seed sate seed sate seed sate seed
production | centres corporations and | corporations corporations corporations
and private seed and private and private and private
Marketing sector seed sector seed sector seed sector
Special SAU’s SAU’s Dairy, sugar, Dairy, sugar, Dairy, sugar,
linkages biofuel industry | biofuel industry | biofuel industry
and feed and feed and feed
sector for sector for sector for
forage and forage and forage and
sweet sweet sweet
sorghums and | sorghums and | sorghums and
for contract for contract for contract
farming farming farming
Specific SAU’s APSSDC/NSC/ APSSDC/NSC/ | APSSDC/NSC/ | APSSDC/NSC/
linkages KSSC/MSSC KSSC/MSSC KSSC/MSSC KSSC/MSSC
Frequency Every year Every year rabi Every year rabi | Every year rabi | Every year rabi
of rabi season | season season season season
production

The production and marketing strategy is based on demand-supply statistics that is collected
every year with the already established linkages with national and state seed corporations,
including private seed sector. Seed in all categories is produced 20% above the total demand
estimates to create the buffer to meet emergent exigencies.

Training schedule for farmers and field staff: With our village linkage outreach activities,
and seed village programmes aiming to improve the rural livelihoods and local/community seed
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systems, we trained on-site to the seed communities so that the seed produced in these
systems adheres to the quality comparable to the certified seed. Thus practiced strategy
encompasses:

Improving the quality of farm-saved seed and on-farm demonstration of production
technologies

To undertake Human Resource Development (HRD) through training of trainers and
sorghum seed producers.

For the farmers trainings are imparted through on-site demonstrations, field days, krishi
melas and special lectures and also by creating “self help groups” that train the
communities in quality seed production, storage and community marketing. We will also
enable visit of farmers to seed production plots and NRCS fields to help them acquire
latest progress in seed production technology.

The training of trainers covering on the site practical training at actual seed production
plots and also through NRCS in-house training programmes aimed at providing latest in
sorghum seed production technology. The frequency of such trainings will be once in a
year in seed production season during rabi.

Economic viability of the project: The size and scope of the sorghum seed industry centered
around Hyderabad is very large, ad there is fierce competition. However, with the kharif gain
area gong down with inconsistent and low marker demand (low price offered; support price is on
paper — there is no procurement), the morale and business is down. The profit margins are low
and overhead costs are higher. Unless there is a huge turn over not less than 200 tons, seed
production programme alone is not sustainable and viable. For making this sustainable we need
to include few more crops like pearl millet, maize, sunflower in seed production and marketing

initiatives.
Further,

1. Most of the seeds business is for kharif hybrids only. Forage hybrids are few and only
few companies work. There is no significant forage seed producing during kharif.

2. Most sees sold are only truthfully-labeled. (Very little certified seed).

3. Some major multinational companies have closed sorghum options since last year, and
the marketing scene is dominated large number of small and niche players.

4. Farmers are real seed producers in most cases, and traders buy seeds from them and
market as truthfully labeled seeds.

5. Public corporations are least effective. States like Karnataka advertise and allow private
companies to sell with State subsidy.

6. Mahabeej Maharashtra state copn.), till recently the major producer of sorghum seeds is
like a company now, and will sell only its branded seeds.

7. About 80% seed production in Nandyal area. Nizamabad dominates in forage seed
production. Forage seeds are specially sold in truck-units (packed in ordinary gunny
bags only) and mostly through informal channels.

8. Significant differences in cost of seed production across locations, and especially
hybrids are noteworthy. CSH 14 is cheapest to produce because: (i) good synchrony
between parents for time of flowering, (ii) quantity of hybrid seeds produced is high, and
(iii) male parent | also yields high yield of grain of premium quality.

9. Lesson from above: Our release procedures need to be stringent. At this time, we are

mostly taking the word of breeder (what appears in proposal) at face value, and are not
tested; testing in seed production zone under realistic conditions, and not data collected
at station, should be relied upon.
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10. “Seed village” concept operates for forge hybrids | Nizamabad, but not under any
contract (or regulation).

11. Availability of water during off-season is the major limiting factor for hybrid seed
production. Insects are controlled effectively, and also are diseases. (Ergot is not a
threat, but needs constant monitoring).

12. Viability of sorghum seeds is low, so seeds have to be sold it the same year it is
produced. This aspect deserves much attention of researchers.

13. Minimum quantity of certified seeds to be produced and sold for an industry to be viable:
200 tons of seeds per year.

14. State governments such as AP have stringent control on seed quality; in spite of it
spurious seeds enter market.

Creation of on-line information facility about availability of seeds: We are in constant
liasison with seed producing and marketing organizations under mega seed project. We are
updating our website to involving a separate dedicated information on seed availability and
related suggestions to seed growers. We have a well established online information system to
guide all regarding sorghum seed production, marketing and related technologies. All the
information is also disseminated through krishi mela and kisan goshtis.

Continuation of the project in Xl plan: This project at NRCS needs continuation in Xl plan to
create a sustainable sorghum seed production initiative to popularize new hybrids and to make
available the seeds of same before it is taken up in large quantities by the seed corporations.
NRCS needs following funding to strengthen its activities:

S.No. Developmental facilities required Approximate cost
(Rs. In lakhs)
1 Compound walls, farm Roads and gates to farms 40.00
2 Rain water harvesting farm ponds 15.00
3 Conditioned seed store 20.00
4 Processing hall and seed testing lab 20.00
5 Training hall 25.00
6 Farm equipments 15.00
7 Seed testing, processing and quality control equipments 10.00
8 Farm improvement 10.00

Expansion of the project involving animal science component: Sorghum has a major role
as a fodder and feed crop to play in the livestock, poultry and fisheries sector. NRCS is
developing range of product lines to be suitable as best stover, green forage and nutritive feed
stock. In this scenario making available seed of these product lines to raise commercial crop to
enable food, feed and live stock security is a job to be undertaken on priority. Hence the
linkages with animal sciences, poultry and fishery wings in SAU’s and ICAR institute, including
private sector feed, fodder and seed industry are being established to address this component
in XI plan.
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Conclusion: SWOT analysis- Competence and competitiveness of NRCS to

produce and market seeds

Strengths
1.

Strong in research, has many good hybrids and varieties available for commercialization.

2. Strong multidisciplinary team (highest in number in world) of crop improvement scientist

3. Adequate germplasm

4. Public support and useful “connections” in public sector, especially at the central government level

5. AICSIP program to support nation-wide R&D especially testing.

Weakness

1. Competitive ability of “scientists” with private sector operators is poor, and inefficient; main reason is
the lack of incentives or motivation because of ample job security and comfort at stations, besides
“development” being less challenging than research to scientists in public sector.

2. Production, processing and storage facilities are poor, and may not be competitive even if acquired
with public funds.

3. Compulsion for need to work on long-term needs and social issues such as equity, welfare of multiple
target groups

4. Low control over pricing

5. Coordination and cooperation with SAUs difficult to implement; some conflicts of interest as SAUs
want to operate independently in their own region.

6. In adequate delegation of authority and operational flexibility, or when done difficult to hold delegate
responsible.

7. Expectations (bonafide and false) from public sector

8. Poor administrative and marketing support

Opportunities
1.

Opportunities to cooperate as we are the central nodal agency for sorghum in the country enjoying
preeminent positing and support as the Centrally sponsored agency for public good.

2. Because of 1, above, opportunity to exercise leadership role both in research, development, and
regulation of affairs related to seed.

Threats

1. Private sector, especially those fly-by-night operators working for short-term gain, in collision with
large and politically influential farmers

2. Unregulated trade, in the absence of implementation of Seed Act.

3. State seed corporations going “private” such as Mahabeej

4. Consistently underestimating competence and capability of private sector — both indigenous and
multinational companies; this is not confined to production management and marketing, but ALSO
RESEARCH & DEVELOPMENT in areas where business can develop in the very near future.

5. In spite of stringent rules, poor control on our intellectual and material resources (germplasm)

6. International suppliers of service and materials competing

7. Diversion from long-term goals that are not taken care of by the private and NGO sectors.
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7. Statement on synchrony and cold tolerance studies - Vilas A Tonapi

Studies on cold tolerance and synchrony at actual sites of seed production: A total of 98
lines shown below were evaluated for their synchrony at Nandyal and Bellary at actual sites of
seed production in Karnataka and for cold tolerance at Mahabaleshwar in Maharashtra. The
lines evaluated for synchrony and cold tolerance are given below.

SLB 8, LB 9, , SLB 9, SLB8, SLB 10, SLB11, SLB12, SLB13, SLB14, SLB15, SLR32,
SLR34,SLR35,5LR37,SLR38,SLR39,S5LR40, SLR43, SLR44, SLR45, SLR46,SLR47, SLV15,SLV25,
SLv2e, SLV29, SLV34, 104B, 1409, 530B2, RR9825, RR9826, RR,828, 201083,
BJMS1A,BJMS1B,BJMS2A,BJMS2B,BUMS3A,BJMS3B,M 35 2AM35 2B,DSV 5,BRJ356, BRJ62,
BRJ357,BRJ358,BRJ67,SPV 1680,SPV1380,SPV489,SPV570,PMS 20A, 27A, 27B, 494A, RS585,
463A, 1409A,1409B, NR33, NR39, C43, NR21157, 104A, 104B, RR9825, RR9826, RR982,, RR20103 ,
SPv1626, SPV1668, SPV1672, SPV1680, SPV1704, SPV1709, SPV1712, SPV1755, SPV1756,
SPV,757, SPV1758, SPV1759, SPV1760, SPV1761, SPV1762, SPV1763, SPV1764, SPV1766,
SPH1449, SPH1456, SPH1500, SPH1501, SPH1504, SPH1579, SPH1580, SPH1581, SPH1582,
SPH1583, CSV 216, MAULEE,M 35-1,CSV 14R,CSH 15R.

The lines that exhibited cold tolerance based on seed setting ability were: SLR46, 1409 B,
RR9825, RR 9824, BRJ-67, RR 9829, AKRB 365, SLR-1, BCR-9, SLR-5, BRJ-62, RS 585,
RR9828, and AKRB 371. Temperature, Photoperiod and agro-ecology influenced the synchrony
and cold tolerance of parental lines.

Tablel. Flowering behavior of parental lines of released hybrids at actual sites of seed

production
S.No As per release Difference| Asin seed area Difference
proposal (A-R) (A-R)
Aline R-line Aline R-line

ICSH 9 (296 A x CS 3541) 66-78 60-70 6-8 69 64 5
CSH 13 (296 A x RS 29) 78-83 78-83 0 69 80 -11
K&R 83 83 0 69 80 -11
CSH 15 R (104 A x RS 585) 73 72 1 80 69 11
CSH 17 (AKMS 14 A x RS 673) 63 72 -9 76 90 -14
CSH 18 (IMS 9A x Indore 12) 73 76 -3 76 84 -8
CSH 19 R (104 A x R 354) 75 81 -6 80 90 -10
CSH 20 (MS 7A x RS 627) 66 72 -6 68 75 -8
CSH 17 (AKMS 14 A x RS 673) 63 72 -9 76 90 -14
CSH 21 (MLSA 848 x MLR 34) 65-68 72-75 -7 70 79 -9
CSH 22 (SPH 1290) 66 72 -6 69 78 -9
(MS 63A x RS 627)

CSH 20 MF (2219A x UPMC 503)) 58-62 65-70 -7t0 8 65 75 -10
CSH 22 S (ICSA 38 x SSV 84) 72 68 4 75 69 6
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8. Report on Monitoring Tour to Solapur, Bijapur, Rahuri and Parbhani

1. Solapur
Monitoring team comprised of Drs Indira, Bhagwat, Audilakshmi visited CRS, Solapur on 2-02-07 to

monitor rabi experiments. A total rainfall of 684.2 mm was recorded. From June 06 to January 07, 558.3
mm rainfall was received. During rabi, 2006-07 the distribution and amount of rainfall was quite favorable
for September planting in Solapur region. The crop growth was good and there was lodging at maturity
due to vigorous growth of plants with heavy panicles.

Breeding: In AVHT, SPV 1449 was good with very good seed set. In station trials, PVR 167 was tall and
earlier to Maulee by 2 to 3 days and had lustrous seed. RSLG 1119 though tall did not lodge in varieties
SLV 42 and SLV 45 are tall compact, bold and lustrous seed were observed. Two varieties, in station trial,
SLV 45 and SLV 42 performed superiorly for agronomy and grain yield. Parental line trial for shoot fly
screening was heavily damaged by aphids. CSV 216R was good under deep soil, irrigated conditions,
non senescence and lustrous seed.

Breeding material of B x locals and B x exotic germplasm, especially crosses with 104 B were interesting
and improvement for grain shape is seen.

Agronomy:

Five AICSIP trials were planted at CRS Solapur.The trials were on the evaluation of rabi sorghum
genotypes in shallow soils, under irrigated conditions, INM for soybean-sorghum double cropping system,
sorghum based production technology, intercropping sorghum with safflower and chickpea, mulching and
nutrient management. Sorghum with three intercrops that is safflower, chick pea and soyabean in 12:3,
6:3 and 2:1 ratios were studied in which 6:3 ratio showed good effect in yields in all the crops
combination. Demonstrations of improved Rabi sorghum genotypes CSV 18, CSV 216R, Maulee and
SPV 1626 were planted in seven farmer’s field. Heavy infection of rust and aphids in hybrid SPH 1449
was observed in agronomy trial

Entomology: The shoot fly infestation was moderate in all the test entries. In general stem borer
infestation was low.

The dead hearts percentage of shoot fly, Atherigona soccata Rondani was moderate in test entries.
However, the highest dead hearts was noticed in DJ 6514 (> 70%) and lowest in IS 2312 (>30 %). Stem
borer Chilo partellus Swinhoe infestation was low (<30%) in all trials. Initial infestation of shoot bug,
Peregrinus maidis Ashmead was observed during seedling stage but during vegetative stage the attack
was negligible. October and November rains (128 mm) might have been cause to minimizing population
build up. The attack of sugarcane aphids (Melanaphis sacchari Zehn) was generally noticed in medium
to heavy black soils where green sorghum having broad leaf was standing. Plant damage due to aphids
infestation was recorded before senescence of leaves to account for drying symptoms. The head bug,
Calocoris angustatus incidence was noticed to the extent of 150 nymphs per head.

IPM trial was conduced with CSV 216R and intercropped with recommended practices with safflower
(Bhima) and chickpea (Annigeri) in 3:3:6:3:3 ratios. Low population of shoot fly, stem borer and head bug
was observed.

Physiology: The selected sorghum genotypes were evaluated for its biomass, earliness, leaf area index
at flowering and physiological maturity for drought studies at CRS, Solapur. CRS 11 and PVR 617, RSE
472 were found promising.

Pathology: SPH 1414 was full of rust and aphids and SPV 1079 is purple and infected with severe rust.

Recommendations:
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Suggest evaluation of combing ability of F4 derivatives from Bijapur and Solapur at different rabi locations
for SF, cold tolerance, grain yield and quality etc.

2. Bijapur
Monitoring team comprising of Drs Indira, Bhagwat, Audilakshmi, and Prabhakar visited UAS, Bijapur on

3-02-07 for monitoring rabi experiments. Total rainfall of 759 mm was recorded till 31% October. The
condition of crop in general was good. Early sown crop was effected by shoot bug which resulted in
reddning due to Stripe virus and led to sterelity of florets. Severe attack of shoot fly was noticed.

Breeding: Very promising derivatives in F4 for 104 B line improvement especially for grain quality were
observed. A lot of segregating material in F3 and F4 generation on the improvement of B and R lines was
shown. There were good selections over 104B in B line improvement and many selections over existing
varieties. The nuclear seed development programme on M 35-1, Muguthi, Desi 45 and Phule Yashoda is
good. Local germplasm is being evaluated for diversified uses especially for preparing sorgho soup (like
sweet corn soup) and Hurda etc.

Low population was observed in breeding trials for few entries. All trials were affected by shoot bug
damage, especially in 1% rep AVHT deep soils due to proximity of the 1% rep to border grass and weeds.
Due to heavy damage by shoot bug and aphids, randomly, the data on experiment replications wise will
vary and C.V. is expected on higher side. All the entries lodged in AVHT shallow soils. Entry No 60 and
90 were agronomically promising, entry no 54 and 53 recorded low incidence of deadheart. The best
entries in AVHT were code 10 and 11 and 147 in IVHT.

Entomology: The dead hearts percentage of shoot fly, Atherigona soccata Rondani was moderate in test
entries. The highest dead hearts was recorded in DJ 6514 (80%) and lowest in IS 2312 (>40 %). Stem
borer Chilo partellus Swinhoe infestation was negligible. Infestation of shoot bug, Peregrinus maidis
Ashmead was observed moderate to heavy 80-150 bugs per plant. It was interesting to note that the
shoot bug incidence was severe on border plots than in center plots. The probable reason was thought
that the shoot bug attack starts from alternate hosts from bunds where grasses are grown and then it
migrates towards nearest plots of sorghum. Secondly, the shoot bug attack confines mostly to whorls, it
moves relatively slow from one whorl to another one. The incidence of shoot bug and aphid was severe in
the trials sown early and at normal period. However, the incidence was comparatively less in late sown
trials.

Validation of IPM modules for major pests was sown with CSV 216-R as sole crop and intercropped with
safflower and chickpea. The trials indicated that Cruiser 70 WS (3 g/kg seed) or 35F S (3 g kg seed)
provided effective control of shoot fly and stem borer.

Physiology: The entries performing better in physiology trials are RSLG-1119, RSGL-871, PVR-624 and
CRS-9 in both shallow and medium soils.

Recommendations:

1. The monitoring team has suggested evaluating AVHT entries for each key pest separately. It was
observed thin population after heavy shoot fly infestation in most of the trials, there were few plants left to
test for another pest like stem borer and others. Measures should be taken to control for uneven attack of
pests like shoot bug and aphids, in entomology trials where stem borer and SF resistance is being
evaluated and in breeding trials where yield is being evaluated.

2. Line improvement of kharif R lines e.g AKR 150, C 43 etc for grain traits and purple background so as
to utilize heterotic ability of kharif R lines.
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3. Suggest evaluation of combing ability of F4 derivatives from Bijapur and Solapur at different rabi
locations for SF, cold tolerance, grain yield and quality etc.

3. Rahuri

Monitoring team comprised of Drs Indira, Audilakshmi, Prabhakar and Biradar visited MPKV, Rahuri on
6-02-07. A total rainfall of 684 mm was recorded in 38 days and during rabi 478mm rain was received in
24 days. It was unusual rain during rabi and high incidence of rust was observed. In general the crop
condition and crop stand was good. Due to rainfall received after 45 days after sowing, the incidences of
shoot bug, aphid and sooty mould was seen. In the food technology lab, the work carried out were on
quality parameters of rabi, syrup and sweet sorghum. Quality parameters for rabi included grain quality,
flower quality and organoleptic properties.

Breeding: The entry no IVHT 100 and 116 were good. IVHT 104 was bold lustrous and standing.
Breeding material in F3 comprised of crosses from locals x locals. All The breeding trials showed lodging,
however Il replication of IVHT was standing. The best performing entries in breeding trials are entries 60,
92 and 86 in AVHT and 104,103,107 and 108 in IVHT. A lot of segregating materials on varietal
improvement were shown and promising materials are available. In hybrid breeding, the BC5 population
of 104B x Swati (tan) and 1409B x 114B, 1409B x CSV-216R were promising. The other B lines used
were 411B and 74T3 and 1543B.

RIL development programme for shoot fly resistance with M 35 1, DJ 6514, RSV 423 and RSE 3 was in
progress.

Agronomy: In fertilizer treatment, F2 treatment that is under one irrigation genotype RSV 1008 was
highly promising. Shoot bug was more in treatment control (V8). SPV 1626 and SPV 1704 and among
hybrids SPH 1449 were promising in higher yields. The best entries in agronomy trials were RSV-423,
RSV-1008 in 7 R(C ) and SPV-1426, SPV-1704 and SPV-1419 in 7 R(A)

Entomology: In AVHT1 Serial no 4 (25%), 8 (27.2%) were promising for shoot fly resistance

one compared to IS 2312 (R) showed 34% and DJ 5412 (S) 93.4% of shoot fly dead hearts. In AVHT2
Serial no 50 & 53 were promising (27.8 & 29.7%) when compared to resistant check 30% and susceptible
check 86.5%. In IVHT Serial nos 100, 106, 107 and 116 were promising for shoot fly resistance ranging
from 25 — 29 % of dead hearts while the resistance check showed 34.5% and susceptible check 86.5%.
In PLT, 497A (33%) was on par with the resistance check (35%) of shoot fly dead hearts. The tolerant
entries for shoot fly in entomology were entries. 50 (27.8%) 53 (29.0%) against check 1S-2312 (30.0%) in
AVHT, entries. 100, 116 and 117 (25 to 29%) in IVHT against check IS-272 (34.0%).

Pathology: Low incidence of leaf blight and anthracose and high incidence of rust was observed.

Physiology: In co-ordinated physiology trials, the entries RSLG-1119, RSV-423 and RSV-458 were good
both in medium and shallow soils.

Recommendations:

1. It was observed thin population after heavy shoot fly infestation in most of the trials, there were few
plants left to test for another pest like stem borer and others. Hence, suggested for separate trials for
each pest.

2. Variation was lacking in breeding material especially in F3 (local x local), need to introduce local
germplasm from north.

3. Improvement of 104B (a good combiner) for cold tolerance initiated at NRCS.

4. Parbhani
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Monitoring team comprised of Drs Indira, Bhagwat, Audilakshmi, and Prabhakar visited MAU, Parbhani
on 11-02-06. Due to heavy winds on the previous day of the monitoring team visit, the crop was
lodgeding. In general, AICSIP trials were showing good performance.

Breeding All AICSIP trials showed lodging due to strong winds during previous day. In IVHT, 111 was not
lodging showing stay green trait. Genotype PVR 453 is the improved selection from dagdi which is of
nonsenesence type. Breeding material in F, comprised of elite x elite for improving stover quality of CSV
216 R. Stay green programme and QTL'’s for drought tolerance was good. Stay green trials have shown
some good lines for draught resistance, this needs further improvement.

Entomology: All most of entomology trials were harvested except standardization of shoot fly screening
technique through fish meal. Standardization of shoot fly screening trials needs to be concluded Moderate
infestation of shoot fly in test entries was recorded. Moderate infestation of shoot fly in test entries was
recorded. The susceptible check showed 85 -92 % DH and M 35-1 showed 45 to 52 % DH in entomology
trial on standardizing screening method for shootfly. The aphid infestation was moderate to heavy on
standing sorghum. The entomologist felt that parameters for pest resistance may be reduced so that data
can be collected with specific and useful parameters.

Pathology: Infection by charcoal rot is low to moderate in test entries in all the trials. Hence, tooth pick
technique for inoculating charcoal rot organisms was applied and found better results.

Agronomy: Evaluation of rabi sorghum genotypes under residing soil moisture conditions in treatment
F2, Phula yashoda performed superiorly over the test genotypes.

Physiology: Performance of SPV 1546, CRS 10, PVR 616 and PVR 617 was good in trial on drought.

Recommendations:

1.The MAS lines developed by MAU for shoot fly need to be tested at least three shoot fly hot spots so
that resistance/tolerance can be confirmed at wide area.

2. Suggested evaluation of B line derivatives for combining ability with the help of A2 cytoplasm based A1
R lines.

3. Suggested evaluation of F, derivatives in augmented design with proper checks for stover quality

4. The monitoring team suggested that F2 progenies of elite x resistance should be tested with a
minimum 500 populations and the selections to be made by both entomologist and breeder.
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9. Proceedings of Multicut forage sorghum group meeting

The meeting was held under the chairmanship of Dr. RPS Grewal, Pl (Forage sorghum). At the
outset, Dr. Grewal, welcomed the participants in multicut forages sorghum group meeting. He
showed his concern on the new challenges posed in front of forage sorghum scientists in view
of increasing animal population. He further stressed that utilization of diverse germplasm is a
must; otherwise significant improvement in forage sorghum breeding is not at all possible. He
also requested for the prompt submission of duly analyzed data of single cut and multicut trials.
Eighteen scientists from various centres participated in the meeting. The participating scientists
of the group reviewed the research programme of kharif, 2006 and finalized the technical
programme on multicut forage sorghum for kharif, 2007.

1.

1.
2.

3.

Few voluntary centres including ANGRAU, Hyderabad and GAU, Anand declined to
conduct forage sorghum trials from Kharif 2007 onwards. It was felt that Director, NRCS,
Hydearbad and PC (Forage Crops) may sort out this issue in AGM 07.

The scientists from IGFRI Jhansi, CSAUA&T, Kanpur, Nirmal Seeds expressed their
willingness to conduct AVT (multicut) while Surat centre agreed to conduct IVT
(multicut).

The house felt that NRCS should plant forage sorghum material separately and invite
forage sorghum scientists at the time of field day.

Dr. UP Singh from IGFRI, Jhansi stressed the need to register forage sorghum
germplasm keeping in view the IPR requirements.

Dr. Muker from PAU, Ludhiana thanked for providing contingency to conduct forage
sorghum trials and requested that it should be continued. The house was of the view that
NRCS should provide some contingency and TA to voluntary centres for conducting the
forage sorghum trials. It was suggested by the Chairman that voluntary centres may be
given some funds out of the testing fee, if possible.

The group felt that the data collected for each trait are sufficient and relevant.

Regarding sub projects for Xl plan and sharing of parental lines, the Chairman
suggested discussion of the same during forthcoming group meeting.

In the end, Dr. PK Shrotria presented the vote of thanks.

— 4+ -

Response of Director, NRCS on above proceedings
(can be further discussed in the annual group meeting at Udaipur during April, 2007)

ANGRAU: Conduct under AICSIP; GAU, Anand: Consider funding in XI Plan’

IGFRI & CSAUA&T: Should conduct both IVT and AVT. Project Coordinator will talk to
the respective Director and Director of Research concerned.

Can be done at Solapur, each year; will consider for Hyderabad.
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The technical programme of Multicut forage sorghum for kharif 2007:

A. Breeding Trials
1. Trial 3: Advanced Hybrid/Varietal Trial on Multicut Forage Sorghum
a) Entries retained from Trial 3: Hybrids : HH 273, GK 938, UTMCH 1302
b) Entries promoted from Trial 4: Hybrids : UTMCH 1304, SSG GK 909,HH 293
Varieties : UTMC 534, JHV 14
Checks : Hybrids . CSH 20 MF
Varieties : SSG 59-3
Seed Requirement : 5 kg/entry
2. Trial 4: Initial Multicut Hybrid/Varietal Trial on Multicut Forage Sorghum
Number of entries to be contributed by
Pantnagar 2
Hisar o1
Delhi D1
Ankur, Seeds
Any other : Not more than 2
Checks : Hybrids : CSH 20 MF
Varieties : SSG 59-3

Seed Requirement: 3 kg/entry

B. Agronomy Trials :

Trial 6: Response of multicut Forage Sorghum hybrids/varieties under different nitrogen levels
Treatments:

Hybrids/Varieties : UPMCH-1302, UPMC-532, HH 91

Checks : SSG 59-3, CSH 20 MF

Nitrogen levels (kg/ha): No, Nso, N1go, Ny50 kg/ha; 25% as basal and 25% after 30 days of sowing
and

rest in two split (one after 1% cut and another after 2™ cut)
Design : Split plot
Main plot : Hybrids/varieties,
Sub-plot : Nitrogen levels.
Seed : 5 kg (2.5 kg of each entry for each location)
Locations : Pantnagar, Hisar, Ludhiana and Udaipur (4)
Observation to be recorded :
1. Plant height (cm) at each cut.
2. No. of tillers/meter row length at 30 DAS and at each cut
3. Days to 50% flowering
4. GFY and DMY (g/ha)
5. Crude Protein and DDM yield (g/ha)
Note : All other recommended practices should be adopted

Trial 7: Integrated nutrient management studies in forage sorghum based cropping system
Treatments:

T,—  Control

T,—  100% N through FYM

Ts— 100% RDF through inorganic fertilizer

T,—  75% RDF + 25% N through FYM

Ts—  50% RDF + 50% N Through FYM
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Te—  50% RDF + biofertilizer (Azospirillum)
T,—  50% RDF + 25% N through FYM + biofertilizer (Azospirillum)
Tg—  75% RDF + biofertilizer (Azospirillum)

Crop sequence Sorghum (MC) — wheat

Design - R.B.D.
Variety - Local (Multicut)
Plot size - 50 m”
Locations - Pantnagar, Hisar, Ludhiana and Udaipur (4)
Observations :
1. Plant height (cm)
2. No. of tillers/inter row length at 30 DAS and at each cut
3. GFY and DMY (g/ha)
4. Crude protein and DDM yield (g/ha)

Note:- All the recommended practices should be followed.

All the centres must ensure the seed supply of breeding trials for multicut varieties and hybrids to be
tested during kharif 2007 to Dr. R.P.S. Grewal, Forage Section, CCS HAU, Hisar-125 004 (Haryana). The
seed of Agronomy trials should be supplied individually to:

1. Dr. D.S. Rana 2. Dr. Kewalanand

Sr. Agronomist, Agronomist,

Forage Section, Deptt. of Agronomy,

CCS HAU, Hisar — 125 004. GB Pant Univ. of Agril & Tech.

Haryana Pantnagar — 263 145 (Uttrakhand)
DEAD LINES
1. Submission of seed of entries by respective scientists : March 15, 2007.
2. Submission of data of Breeding/Agronomy Trials . December 15, 2007.
3. Dry samples (200g/entry) for quality testing . September 15, 2007.
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10.Global sorghum R & D efforts and implications for India

Belum VS Reddy, CLL Gowda, P Parthasarathy Rao, A Ashok Kumar,
HC Sharma, RP Thakur & CT Hash
ICRISAT, Patancheru 502 324, Andhra Pradesh, India

An extensive review of the research on sorghum genetic enhancement in the world’s major
sorghum improvement programs including that of International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT) was presented to the All India Coordinated Sorghum Improvement
Project (AICSIP) group during the Annual Workshop at Rajendranagar in 2005. As mentioned,
the region specific production environments and product requirement coupled with specific biotic
and abiotic yield constraints have led to the adoption of different breeding strategies and
selection criteria in major sorghum programs of the region where sorghum is important for food
security and sorghum-based economies. This paper was published in Strategies for Millets
Development and Utilization Souvenir 2006 (pp 93-117). In this brief presentation, we confine
ourselves to the changes in the emphasis in research at International Agricultural Research
Centers like ICRISAT and their relevance to Indian Sorghum Program.

The changes in the external environment had profound impact on ICRISAT’s global sorghum
research program. The decline in demand for traditional uses of sorghum especially in Asia, the
need for renewable energy and enhanced linkages for end products in the market value chain,
climate changes leading to droughts, and need for nutrition security have influenced ICRISAT’s
sorghum improvement program. Consequently, while maintaining partnership research in
traditional areas such as breeding for high yielding large grain male-sterile lines and restorers,
and resistance to grain mold and shoot fly in rainy season adaptation, new research areas such
as diversification of high yielding hybrid parents for large and lustrous grain and resistance to
shoot fly in rabi adaptation background, sweet stalk traits (high Brix and juice yield), and high
grain Fe and Zn content are added and some progress had been made in each of these areas.
Increased emphasis has been placed on building coalitions to develop and implement improved
market chains for use of sorghum grain in poultry feed involving researchers—both crop, poultry
and socio-economists, small scale farmers, NGOs and poultry feed manufacturers and for the
use of sweet sorghum stalks in ethanol production involving socio-economists, crop specialists,
small scale farmers, government-line department officials and ethanol industry. Efforts have
been intensified in the application of biotechnology tools, data documentation and allied areas
such as joint project developments and conducting learning programs. Significant progress
made in the application of MAS for resistance to shoot fly in partnership research and micro-
satellite marker kits development for unlocking the genetic diversity in germplasm is noteworthy.
Increased partnership activities through developing new projects for NAIP and other donors
conducting and participation in sorghum scientists field days held both at ICRISAT and National
Research Centre for Sorghum (NRCS), and successful implementation of a learning course on
“Sorghum hybrids parents and hybrid development research”, jointly by NRCS and ICRISAT are
indicative of the strengthening the partnership and synergies between the sorghum research
programs in India and ICRISAT.
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11.ICAR - ICRISAT Partnership Projects Report 2006-07

ICAR-ICRISAT collaborative project SG 1: Breeding for trait-based sorghum
hybrid parents for specific end-uses and their testing for use in the national
program

Collaborating scientists

Organization Institute Scientists
ICAR NRCS, Hyderabad/ Prabhakar (P), S Audilakshmi (SA),
AICSIP B Venkatesh Bhat (BVB), SS Rao (SSR),

HS Talwar (HST), N Seetharama (NS),
R Madhusudana (RM), SK Ahmmed (SKA),
R Velzhahan (RV), TG Nageswara Rao (TGN),

ICRISAT Belum VS Reddy (BVSR),
HC Sharma (HCS), RP Thakur (RPT),
P Parthasarathy Rao (PPR)

Universities MPUAT, Udaipur-Pathology K Mathur (KM)
UAS, Dharwad-Pathology YD Narayana (YDN)
UAS, Dharwad (Bijapur)- Breeding BD Biradar (BDB)
UAS, Dharwad (Bijapur)- Breeding Gowri Sajjanar (GS)
MAU, Parbhani — Pathology RB Solunke (RBS)

ICAR-ICRISAT PARTNERSHIP PROJECT: SG-1

Project title: Breeding for trait-based sorghum hybrid parents for specific end-uses and their
testing for use in the national program

Objectives
1. Improve/develop kharif sorghum seed parents suitable for alternate industrial uses
(kharif hybrids)

2. Improve/develop rabi sorghum seed parents suitable for indigenous food products
making (rabi hybrids)

3. Develop techniques to screen for and unraveling the genetics of grain luster.

4. Develop forage sorghum hybrids

a. Improve female lines of forage sorghum for high green fodder yield, brown mid-rib
trait and sweet stalk with resistance to stem borer and foliar diseases — leaf rust,
anthracnose and leaf blight (forage hybrids).

b. Improve restorer lines/varieties for multicut ability with brown mid-rib trait and sweet
stalk with resistance to stem borer and foliar diseases and Sudan grass lines with
downy mildew resistance and sweet stalk.

c. Improve tillering population for sweet stalk with brown mid-rib trait and resistance to
stem borer, and foliar diseases.

d. Characterize variability in populations of Exserohilum turcicum, the leaf blight (LB)
pathogen from different Agroecological zones AEZs
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e. ldentify sources and genes/QTLs for resistance to LB

5. Test specific hypotheses and value of traits for adaptation to specific niches or end uses
as per proposed target area through field testing and simulation modeling

6. ldentify potential target regions for specific niche type (eg, Sweet sorghum) and
adaptation — salinity, acid soils etc. to extend the production regions and estimate
sorghum production by variety/region

7. Verification of usefulness of all parental lines for specific traits based at ICRISAT
(Seasonal adaptation. Sweet stalk, nutrient-dense varieties, etc.)

Activity 1.1. Evaluation of available hybrid parents for high starch content (BVSR):

Rainy season sorghum cultivation can be promoted through its exploitation for alternative uses.
Though the demand of rainy season sorghum for food use is declining, it is being increasingly
used in poultry and animal feed rations and better prospects lie in its utilization in the making of
potable alcohol. Grains with high starch content are preferred for this purpose. ICRISAT
developed 689 high yielding and trait-specific A-/B-lines until 1998. A total of 51 A-/B-lines were
selected based on grain size (ranging from 3.5 to 4.3 g 100™" grains) and these were evaluated
along with 14 new A-/B-lines (developed in 2006). Grain samples of these 65 A-/B-lines are
being tested for starch content at ICRISAT, Patancheru. Results are awaited.

Activity 1.2. Evaluation of sorghum hybrid parents for grain mold resistance (RPT, BVSR,
RBS, YDN, SKA, RV, TGN)

Grain mold resistance breeding in sorghum at ICRISAT, Patancheru and in Indian national
programs has focused on developing varieties, restorer lines, and hybrid seed parents utilizing
resistance from germplasm lines of diverse geographical origins. An AICSIP-ICRISAT
collaborative Sorghum Grain Mold Resistance Stability Nursery (SGMRSN) was established in
2002 under the ICAR-ICRISAT partnership project to evaluate the performance of hybrid
parents, test hybrids and other inbred lines at diverse grain mold high pressure locations in
different sorghum growing zones in India to identify lines with stable resistance to grain mold
fungi for their utilization in hybrid breeding.

The SGMRSN-2006 consisted of 50 entries including 33 lines (22 B-lines, 11 R-lines) from
ICRISAT; 12 lines from AICSIP; and two resistant (IS 25017 and IS 14384), one moderately
resistant (PVK 801) and two susceptible (SPV 104 and Bulk Y) checks. The nursery was
successfully established at five locations - Dharwad, Parbhani, Palem, Patancheru and
Coimbatore. Each entry was grown in 2 rows of 2 to 4 m long in 3 replications in a randomized
complete block design. High relative humidity (>90% RH) was created by sprinkler irrigation on
rain-free days at Patancheru and some other locations. No artificial inoculation with any mold
fungi was done.

At each location, agronomic data were recorded for days to 50% flowering (DTF) and plant
height. In addition, at Patancheru data were recorded on panicle type (compactness), glumes
color, glumes coverage of grain, grain color and grain hardness as these traits have been
shown to be associated with grain mold resistance. Panicle grain mold rating (PGMR) was
taken on 10 plants with uniform flowering in each plot at physiological maturity on a progressive
1 to 5 scale.

The mean PGMR of the 45 test entries across five locations varied from 1.3 (in ICSB 377) to

3.3 (in SGMR 3-3-5) compared to 1.0 to 2.2 in resistant checks and 4.2 in the susceptible
checks, SPV 104 and Bulk-Y. The mean PGMR score across entries was highest at
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Patancheru (3.5) followed by Palem (2.8), Coimbatore (2.7), Dharwad (1.7) and the lowest at
Parbhani (1.2).

There were 11 entries (ICSB 355, -376, -377, -383, -388, GM 3, ICSB 355-1-10, -393-7-1, -401-
4-2, -403-4-1 and SGMR 33-1-8-3-2) that showed resistance stability across five locations with
mean PGMR <2.0 (Table 1). Ten of the 11 resistant entries have red to brown grain; relatively
harder and taller plant height, while GM 3 has white grain. These entries flowered between 64
and 74 days compared to 71-74 days of resistant check IS 14383, and susceptible check SPV
104. These lines could be used in developing grain mold resistant hybrids.

Table 1. Grain mold resistance and agronomic traits of 11 promising entries of SGMRSN-
2006 across five locations.

Entry PGMR Agronomic traits
(1-5)% DTF° Plant ht Grain Glumes coverage | Grain hardness
(cm)”® color® (%)° (kg” seed)*

ICSB 355 1.5 64 127 R 25 4.4
ICSB 376 1.7 66 162 R 25 54
ICSB 377 1.3 65 138 R 25 5.3
ICSB 383 1.5 72 183 R 25 5.1
ICSB 388 1.8 66 172 R 33 6.2
GM 3 1.7 74 206 W 75 5.7
ICSB 355-1-10 2.0 67 135 R 25 3.3
ICSB 393-7-1 1.8 71 159 R 58 8.5
ICSB 401-4-2 1.9 74 160 B 25 3.4
ICSB 403-4-1 1.8 72 148 B 25 4.5
SGMR 33-1-8-3-2 1.8 72 167 R 25 3.2

IS 14384 — Res control 1.0 74 230 R 75 10.7
SPV 104 — Susc Control 4.2 71 147 W 25 3.1
Trial LSD (P<0.05) 0.71 3.2 24.6 - - 6.2

*Mean of 5 locations (Coimbatore, Dharwad, Parbhani, Palem and Patancheru) with 3 reps/location; PMean of 4
locations, Coimbatore, Dharwad, Parbhani and Patancheru; ‘Recorded at Patancheru only; YMean of 3 reps at
Patancheru (25 grains/rep).

Activity 2.1. Improvement of maintainer and restorer populations through recurrent mass
selection (BVSR)

ICSP-B (maintainer) - postrainy population: The Cg bulk along with F3 bulk of crosses
between ICSP B steriles x stay green B-lines and ICSP B steriles x shoot fly resistant B-lines
were planted. SPV 1359 and M 35-1 (post rainy season varieties) were planted for
introgression. Twenty ICRISAT-developed established B-lines were crossed with the post rainy
season varieties for developing maintainer lines with postrainy season adaptation.

ICSP-shoot pest population (restorer): The --- bulk of the shoot pest population is being
introgressed with SPV 1411, Moulee and M 35-1 (post rainy season varieties) for developing
restorer population with postrainy season adaptation.

Activity 2.2. Diversification of hybrid parents for grain luster through pedigree breeding
(BVSR)

During late ensuing 2005 postrainy season, 67 highly lustrous germplasm lines were crossed
with elite advanced breeding progenies with B-reaction and established high yielding B-lines.
This has resulted in 129 F;s, which are being evaluated in 2006 postrainy season.

Activity 3.1. Diversification of hybrid parents for brown mid-rib trait and stalk sweetness
(BVSR)
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Hybrid parents with sweet stalk: Ten Fis were made involving lines- high Brix varieties: SSV
84, ICSV 700, low Brix varieties: ISIAP DORADO, BTx 623, and high yielding B-lines: ICSB 52
and ICSB 101. All these F;s are being evaluated in 2006 postrainy season. From the crosses
involving high yielding B-lines and sweet sorghum varieties, 69 F.s are being advanced during
2006 postrainy season. A total of 142 F5 progenies derived from the crosses between sweet
sorghum varieties, sweet sorghum B-lines and sweet sorghum landraces and their testcrosses
are being evaluated during 2006 post rainy season.

Hybrid parents with brown mid-rib: A total of 126 Fs progenies derived from the crosses
between 3 brown mid-rib germplasm sources and high yielding B-lines and their test crosses
are being evaluated during 2006 post rainy season.

Activity 3.2 Improvement of ICSP-HT population through recurrent selection (BVSR)

The high tillering population (ICSP-HT) was mass selected for tillering ability, high biomass and
greater height during 2006 rainy season. From the population bulk, 220 male-steriles and 130
male-fertiles were selected, from SSV 74 (sweet sorghum variety) F; crosses bulk, 38 male-
steriles and 60 male-fertiles were selected, and from the SSV 84 (sweet sorghum variety) Fs
crosses bulk, 27 male-steriles and 98 male-fertiles were selected. The C4; population bulk, SSV
74 F, and SSV 84 F, crosses bulks were constituted by mixing the seed of male-steriles and
male-fertiles in 3:1 ratio. These will be evaluated and advanced with selection in 2007 rainy
season.

Activity 3.3. The Sudan grass lines will be screened for biomass yield and downy mildew
resistance (To be taken up)

Activity 3.4. Evaluation of leaf blight virulence nursery for characterizing pathogenic
variability amongst the E. turcicum populations (KM, YDN, RPT)

The Sorghum Leaf blight Virulence Nursery (SLBVN) was initiated during the kharif 2006 to
Characterize variability in populations of E. turcicum, and to identify sources of stable resistance
to LB.

The SLBVN-2006 comprised of 19 sorghum lines that had shown differential reactions to the
populations of the pathogen in preliminary studies at Udaipur, and a local susceptible line as
check. Each entry was grown in two rows, 4m long in two replications at each of the three
locations. Cultural practices for crop management were followed according to the local
recommendations.

The plants were inoculated with actively growing culture of the local isolate of E. turcicum
(grown for 10- days on autoclaved sorghum grains, air-dried and 2-3 grains placed in whorls of
25-day-old plants). Leaf blight scoring was made on 10 randomly selected plants in each plot at
the soft-dough stage, using the standard disease severity rating scale of 1-5 (1 = no symptoms
seen on leaves; 2 = traces to 10 per cent leaf area infected; 3 = 11 to 25 per cent leaf area
infected; 4 = 26 to 50 per cent leaf area infected; and 5 = more than 50 per cent of leaf area
infected).

The weather data (temperature, RH, rainfall, and number of rainy days) during the crop were
collected. However, due to unfavorable environmental conditions, the disease pressure
remained very low at all the locations. Even at Udaipur center, despite the well established sick
plot and inoculations, only low level of infection (score 2.0 -2.5) developed on the susceptible

AICSIP Coordinating Team Report-2006-07 Page 49 of 120



check Kekri local. The nursery is being planned for Kharif 2007 with some improvements, and
seed of the entries are being multiplied.

Activity 3.4. Genetic variability in E. turcicum pathotypes/ populations using DNA
markers will be assessed (To be taken up)

Activity 3.5. Generation and evaluation of segregating progenies (To be taken up)

Activity 3.6. Evaluate SSR markers for tagging R genes (To be taken up)

Activity 4.1. Improvement of sweet stalk through population improvement (BVSR)

Same as activity 3.2 above. Sweet stalk lines were introgressed earlier in the high tillering
population. Using this as the basis, a separate high sweet stalk population development is
initiated with further introgression of other high sweet stalk lines.

Activity 4.2. Improve female lines of forage sorghum for high green fodder yield, brown
mid-rib trait and sweet stalk with resistance to stem borer and foliar diseases — leaf rust,
anthracnose and leaf blight (forage hybrids) (BVSR)

High-yielding designated hybrid parents with sweet stalk trait, and the varieties, and dual
restorers (R on A; and A;) majority with brown midrib were evaluated in replicated trials during
the 2005 postrainy and 2006 rainy seasons. Results of these trials are given below.

Sweet sorghum B-line trial: Based on the performance of sweet sorghum B-lines evaluated
during the 2005 rainy season, a total of 30 B-lines were selected and evaluated along with the
checks NSSH 104 and SSV 84 in the 2005 post rainy season. One of the B-lines, ICSB 73 with
0.9 t ha' sugar yield performed significantly better than the checks NSSH 104 (0.74 t ha™) and
SSV 84 (0.44 t ha™) for sugar yield based on Brix reading and juice yield, while ICSB 324 (0.7 t
ha'), ICSB 652 & 401 (0.6 t ha™) and ICSB 24001 (0.5 t ha™") were significantly better than SSV
84 (0.3 t ha™'). The performance of the lines for other traits is presented in Table 2.

Table 2. Performance of selected sweet sorghum B-lines (at maturity stage) - 2005
Postrainy season at ICRISAT, Patancheru.

Days to Plant Cane Juice Brix's Sugar yield1 based on
50% height yield yield reading at Brix's reading and juice
B-line flowering (m) (tha'y | (tha') | maturity yield (t ha™)
ICSB 73 75 1.5 13.8 5.7 16.7 0.9
ICSB 324 75 1.5 12.0 3.7 19.0 0.7
ICSB 652 75 1.3 11.1 3.3 16.7 0.6
ICSB 401 75 1.4 12.9 4.2 13.0 0.6
ICSB 24001 75 1.5 13.2 4.4 11.7 0.5
NSSH 104 (Check) 73 1.5 13.3 5.3 13.3 0.7
SSV 84 (Check) 70 1.4 9.0 27 16.3 0.4
Mean 75 1.2 6.9 2.1 12.0 0.3
CV (%) 3.9 15.0 21.9 22.3 224 29.4
CD (5%) 3.96 0.30 2.5 0.74 4.36 0.13

1. Sugar yield on juice yield = {[(Brix reading at maturity * 0.8746) + 0.1516]/0.1} * juice volume in kI per ha/1000.

Sweet sorghum advanced B-line trial (SSABLT, 2006K): Based on the performance of B-
lines in sweet sorghum B-line trial in 2004 postrainy season, 2005 rainy and postrainy seasons,
PPV trials in 2004 rainy and postrainy seasons, PPV trials in 2005 rainy and postrainy seasons,
75 B-lines were selected and evaluated during the 2006 rainy season along with the checks
296B and SSV 84. Three B-lines, ICSB 729 (3.3t ha™), ICSB 722 (3.1 t ha™), ICSB 321 (3.0 t
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ha™') were on par with the check SSV 84 (2.7 t ha™) for sugar yield. Among these, ICSB 722 (14
t ha™') was significantly better than the check 296 B (10.9 t ha™) for grain yield, while the rest of
them were on par with 296 B, except ICSB 321. The performance of these lines for other traits
is given in Table 3.

Table 3. Performance of selected sweet sorghum B-lines (at maturity stage) - 2006 rainy
season at ICRISAT, Patancheru

Sugar yield'
based on Brix's
Days to Cane Juice Brix's reading and juice
50% Plant yield yield reading at yield Grain yield

B-line flowering | height(m)| (tha)| (tha)| maturity (tha™ (tha™)
ICSB 729 77 2.2 49.5 234 14.7 3.3 10.9
ICSB 722 75 2.2 41.5 20.5 15.2 3.1 14.0
ICSB 321 78 2.3 40.6 18.0 17.5 3.0 7.9
SSV 84 (Check) 82 2.9 45.7 18.6 18.2 3.3 3.0
296 B (Check) 69 1.5 12.1 2.7 8.3 0.5 10.9
Mean 67 1.6 21.5 9.2 12.9 1.2 11.4
CV (%) 1.69 8.20 12.5 21.11 9.33 30.3 11.84
CD (5%) 1.82 0.22 4.36 3.13 1.94 0.41 2.17

1. Sugar yield and juice yield = {[(Brix reading at maturity * 0.8746) + 0.1516]/0.1} * juice volume in kI per ha/1000.

Activity 4.2. Improve restorer lines/varieties for multicut ability with brown mid-rib trait
and sweet stalk with resistance to stem borer and foliar diseases and Sudan grass lines
with downy mildew resistance (BVSR)

Sweet sorghum Varietal and Restorers trial: Based on the performance of sweet sorghum
varieties and restorers in the trial during the 2005 rainy season, 45 lines were selected and
evaluated along with the checks SSV 74, SSV 84 and NSSH 104. Compared to the checks
(SSV 74: 1.2 t ha', SSV 84: 0.5 t ha” and NSSH 104: 1.1 t ha™), 14 varieties performed
significantly superior for sugar yield (1.67 to 3.0 t ha™'). Some of the lines had high brix reading
but poor juice yield. They include IS 21991 (21.2), SP 4511-3 (21.0) and SP 4511-2 (20.0).
These lines will be used in crossing program. The performance of the top five high-yielding lines
for sugar yield is given in Table 4.

Dual R-lines trial (DRT): Forty-four R-lines (R on both A; and A,) were tested in DRT against
the high yielding checks RS 29 and ICSR 89058 and the dual restorer checks ICSR 92003,
ICSR 93001 and ICSR 93031. The top six R-lines (grain yield ranging from 4.2 tha' to 5.3 t ha’
') (Table 5) are comparable to the high yielding checks, RS 29 (5.2 t ha™') and ICSR 89058 (5.2
t ha') and the top 15 lines (grain yield ranging from 3.8 t ha to 5.3 t ha™') are comparable to the
dual R-line checks, ICSR 92003 (4.8 t ha™), ICSR 93001 (4.4 t ha™) and ICSR 93031 (3.2 t ha™)
for grain yield. Midrib color in the selected entries ranged from green to brown.

Table 4. Performance of selected sweet sorghum varieties/restorers (at maturity stage) -
2005 postrainy season at ICRISAT, Patancheru

Plant | Cane | Juice Brix's Sugar yield based on
Days to 50%| height | yield | yield reading at Brix's reading and juice
Variety/restorer flowering (m) |(@tha®)|(tha®)| maturity yield (t ha®)
SP 4484-2 94 2.0 36.3 | 18.08 16.0 3.0
SP 4487-3 95 2.1 35.3 14.0 17.7 24
SP 4504-2 95 2.2 33.3 14.0 17.3 2.3
SP 4482-2 94 2.2 29.8 13.2 18.7 2.3
SP 4482-1 95 2.0 33.4 13.4 17.0 2.2
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Plant | Cane | Juice Brix's Sugar yield based on
Days to 50%| height | yield | yield reading at Brix's reading and juice
Variety/restorer flowering (m) |(@ha®)|(tha®)| maturity yield (t ha®)

SSV 84 (Check) 86 1.5 10.7 2.7 17.3 0.5
NSSH 104 (Check) 86 2.0 19.5 7.6 14.2 1.1

SSV 74 (Check) 88 2.1 18.9 6.5 18.7 1.2
Mean 94 1.9 20.6 7.6 16.2 1.2
CV (%) 1.9 7.9 27.8 23.5 12.0 28.9
CD (5%) 2.85 0.24 9.28 | 2.90 3.15 0.57

Table 5. Performance of sorghum R-lines for agronomic traits in Sorghum Dual R-lines
Trial (DRT 2006 K) in 2006 rainy season, ICRISAT, Patancheru

Days to 50% Plant Panicle grain mold | Grain yield (t
R-line flowering height (m) rating score' ha™)
RP 21670 69 2.1 2.0 5.3
RP 21641 68 1.9 1.7 4.8
RP 21644 69 2.0 3.3 4.5
RP 21680 67 2.7 2.0 4.5
RP 21682 66 1.7 2.3 4.2
RP 21664 68 2.0 2.3 4.2
ICSR 89058 (C) 66 1.7 1.7 5.2
RS 29 (C) 69 2.2 1.3 5.2
ICSR 920083 (C) 66 2.0 2.0 4.8
ICSR 93001 (C) 66 1.7 2.0 4.4
ICSR 93031 (C) 65 3.0 23 3.2
Mean 68 2.0 23 3.6
CV (%) 2.74 8.84 23.30 16.77
CD (5%) 3.01 0.29 0.87 0.97
'Panicle grain mold rating score taken on a scale 1 to 5 where 1= no grain mold
infection and 5= > 75% infection

Activity 5.1. Sorghum adaptation to specific niches (saline and acidic soils) testing
Introgression of salinity tolerant lines into high yielding background: A total of 405 Fss
were produced from 139 F,s derived from the crosses of salinity tolerant breeding lines and
high-yielding B-lines during the 2006 rainy season. Similarly, a total of 139 Fzs were produced
from 54 F,s derived from the crosses of salinity-tolerant breeding lines and high-yielding R-lines
during the 2006 rainy season. These are being further advanced.

Relationship between parents and hybrids for salinity tolerance: Two trials (i) consisting of
selected 30 varieties tolerant to salinity and (ii) consisting of 30 hybrids synthesized using 15
salinity tolerant and susceptible parents were evaluated in saline soil in three-replicated RBD
trial at Agricultural Research Station, Gangavathi, Karnataka, in 2006 late rainy season.

Salinity tolerant varietal trial: A trial involving 30 varieties, including two checks was
conducted during the 2006 rainy season at the Agricultural Research Station (ARS),
Gangavathi, to ascertain the salinity tolerance and grain yield in large grain backgrounds. Eight
varieties out-yielded the best check, ICSV 112 for grain yield and were comparable for grain
size in the saline soils (10 dSm™) of ARS, Gangavathi (Table 6).

Table 6. Performance of top ten sorghum varieties at sorghum salinity screening trial,
Gangavathi location, rainy season, 2006.

Plant height| Plant aspect score | Stay green | Charcoal | Grain size | Grain yield
Variety (m) at maturity stage' score® rot score® | (g 1007) (tha™)
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Plant height| Plant aspect score | Stay green | Charcoal | Grain size | Grain yield

Variety (m) at maturity stage’ score? rot score® | (g 100™") (tha™)
JJ 1041 2.3 1.7 3.3 2.0 2.48 6.5
ICSB 707 1.7 2.3 2.3 1.3 2.45 5.8
CSV 15 2.0 2.0 3.0 2.0 2.45 5.5
SP 47529 2.0 1.7 3.0 2.0 2.56 5.5
SPV 1022 2.2 2.0 3.0 1.7 2.42 5.5
SP 39105 2.4 1.3 2.0 1.0 2.79 5.3
S35 2.0 2.3 3.3 1.0 3.42 5.1
SP 47503 2.1 2.3 3.3 1.7 2.70 5.1
NTJ 2 2.0 1.3 3.0 1.3 3.41 4.9
ICSV 96020 2.2 1.3 2.3 2.0 2.31 4.6
ICSV 112 (Res. check) 1.6 1.7 3.0 1.0 2.11 4.5
ICSV 21029 (Sus. check) 1.6 2.7 1.0 1.0 3.31 2.5
Mean 2.00 2.03 2.68 1.39 2.68 3.87
CV (%) 11.29 24.28 24.67 23.11 9.43 8.71
CD (5%) 0.37 0.81 1.08 0.52 0.41 0.55

"Plant aspect score taken at maturity on a scale 1 to 5 where 1= agronomically most desirable and 5= least
desirable; 2Stay green score taken at maturity on a scale 1 to 5 where 1= most green and 5= least green; ¥Charcoal
rot score based on plants lodged taken at maturity on a scale 1 to 5 where 1= no lodging and 5= full lodging

Salinity tolerant hybrids trial: A trial involving 30 hybrids including three checks viz, CSH 16,
SP 40646 and ICSB 406 was conducted during 2006 rainy season at Agricultural Research
Station, Gangavathi to ascertain the salinity tolerance and grain yield in large grain
backgrounds. Among them 16 hybrids with a grain yield range of 4.8 to 6.0 t h™ were on par with
the best check CSH 16 (6.6 t h™ ) and for grain size, 25 hybrids with a range of 2.76 to 3.56 g
100" were comparable with the best check SP 40646 (3.22 g 100™") in the saline soils (10 dS
m™) at ARS, Gangavathi (Table 7).

Table 7. Performance of top five sorghum hybrids at sorghum salinity screening trial,
Gangavathi location, rainy season 2006

Plant height| Plant aspect | Stay green | Charcoal | Grain size |Grain yield (t
Variety (m) score' score® | rot score®| (g 100™) ha)
ICSA 405 x JJ 1041 24 1.7 1.7 1.0 3.30 6.0
ICSA 707 x ICSV 745 3.0 1.0 2.3 1.3 3.22 5.9
ICSA 766 x ICSV 96020 2.2 1.7 1.7 1.3 2.76 5.9
ICSA 707 x ICSR 170 2.2 2.0 2.0 1.0 3.23 5.6
ICSA 276 x ICSV 93048 3.0 2.0 1.7 1.3 2.88 5.6
CSH 16 (Check) 2.0 2.0 27 1.7 2.58 6.6
Mean 2.33 1.88 2.04 1.32 3.03 4.6
CV (%) 7.9 2413 23.2 21.09 9.74 24.73
CD (5%) 0.3 0.74 0.78 0.46 0.48 1.86

"Plant aspect score taken at maturity on a scale 1 to 5 where 1= agronomically most desirable and 5= least
desirable; 2Stay green score taken at maturity on a scale 1 to 5 where 1= most green and 5= least green; 3Charcoal
rot score based on plants lodged taken at maturity on a scale 1 to 5 where 1= no lodging and 5= full lodging

A total of 12 salinity-tolerant varieties were seed increased and sent to Central Rice Research
Institute, Cuttack, India to arrange for evaluation in saline soils in farmers’ fields. Sweet
sorghum varieties and hybrids were seed increased and sent to National Research Centre for
Sorghum (NRCS), Hyderabad, India for testing in All India Coordinated Sorghum Improvement
Project (AICSIP) locations in 2006 rainy season. Three varieties were tested in advanced sweet
sorghum varietal trial (ASSVT); one variety in initial sweet sorghum varietal trial (ISSVT); one
hybrid in advanced sweet sorghum hybrid trial (ASSHT) and four hybrids in initial sweet
sorghum hybrid trial (ISSHT).
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Activity 6.1. Potential target regions identified
A joint exercise involving scientists of ICRISAT and NRCS is proposed for identifying niches for
sweet sorghum, salinity tolerant lines, etc.

Activity 7.1 Conducting joint reviews, workshops, field days and monitoring nurseries
Sorghum scientists’ field days: Field visits were arranged for public and private sector
scientists. Sorghum scientists’ field day was organized at ICRISAT, Patancheru on 28-29
September 2006 for public and private sector scientists for selection of the breeding materials
and germplasm material and to get feedback on the ICRISAT-supplied breeding material. In
total of 46 scientists (28 public sector and 18 private sector scientists) participated in the field
day. A total of 2474 sorghum seed samples (1167 samples including 400 samples of designated
hybrid seed parents by 12 public sector scientists and 1307 samples including 500 samples of
designated hybrid seed parents by 11 private sector scientists) were selected. The selected
progenies are multiplied in 2006-07 postrainy season to supply them in April 2007. From the
germplasm accessions, 148 selections were made and the seed samples were provided for use
in their breeding programs. A field day organized at NRCS was attended by ICRISAT sorghum
breeder.

Seed supplies: A total of 2290 seed samples were supplied in India of which 1219 samples
were given to 22 public sector scientists. Seed in bulk quantities (278 kg) of six high-
yielding/released cultivars was supplied to 42 farmers.

Learning program: A learning program on “Sorghum hybrid parents and hybrid research and
development” was organized at ICRISAT, Patancheru and NRCS, Rajendranagar from 6 to 17
February 2007 and implemented jointly by the sorghum staff of ICRISAT and NRCS. Eighteen
participants [16 from India: 6 from private sector and 10 from public sector, and one each from
the Philippines, and Sudan] gained from this learning course.

Additional activities undertaken

(Drs. VR Bhagwat, TG Nageshwar Rao and Vilas Tonapi (NRCS), V. Rajaram (Coimbatore,
Kovilpatti), Vijay Sai Reddy (Palem), Ashok Reddy (Warangal), Shekharappa (Dharwad), DG,
Daware (Parbhani) and PV Makar (Rahuri) and Prem Kishore (Delhi), YD Narayana (Dharwad),
Yogendra Singh(pantnagar), Kusum Mathur (Udaipur) and M Khaiyum (Palem)

The trait specific B and R lines were multiplied and screened for disease and pest incidence at
hot-spot locations across selected AICSIP centers to know their reactions to diseases and
pests. The results are reported here under. This activity is likely to continue in the next year and
may be made as the enlisted activity for next year.

Evaluation of parental lines for resistance against key diseases at AICSIP centers
Parental Line Trial: (Rust) In PLT for rust, 31 entries were evaluated for their reaction to rust at
Dharwad, Pantnagar and Udaipur centers. The incidence of rust was severe Pantnagar with a
Location severity index of 2.9, followed by Dharwad (2.2) and Udaipur (2.0). Nine entries were
resistant at Pantnagar, 8 entries were resistant at Dharwad. Across all locations, eight entries.
i.e., RS 29, CS 3541, 221, 9B, C43, 338B, 336 A and 342 B recorded the lowest incidence of
rust. This trial was also evaluated for rust, zonate leaf spot, grain molds, downy mildew and
ergot. Days to 50% flowering: All entries flowered from 73- 81 days C43 flowered in 73 days
and is of early type.
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Zonate Leaf Spot: The lowest incidence of ZLS was recorded in entries. RS 29, CS 3541, C43,
343 A and B, 338B across all locations tested.

Downy mildew: All the parents tested were found resistant to Downy mildew except 342 A, 296A
and B with <10% disease.

Grain molds (FG): At Dharwad center, 5 entries viz., 340 A, 343 B, 348 A & B, 350 A&B were
resistant with lowest incidence of 1.0-1.5 on 1-5 scale which can be utilized in the breeding for
resistant to grain molds.

PLT Downy mildew: Forty five entries were evaluated for resistance to downy mildew at
Coimbatore and Dharwad, where in 24 entries recorded the lowest incidence of 4.0, while the
rest recorded an incidence of 7-12%.

Ergot: Incidence of ergot was recorded at Dharwad with a location severity index of 41.15%. in
Two entries viz., 2219 B and 27 B were resistant to ergot with <25% incidence.

Days to 50% flowering: All the entries flowered from 73-82 days with a Location severity index
of 78 days..

Grain molds (FG): Three entries viz., 213 B, RS 29 and C43 recorded the lowest incidence of
grain molds.

Rust: Eight entries viz., 201B, 210B, 213B, 236B, 237B, C43, CS 3541 and RS 29 were
resistant to rust under endemic areas at Dharwad.

Zonate Leaf Spot: Disease pressure is too less and hence valid conclusions can not be drawn.

PLT Anthracnose: In this trial 30 entries were evaluated at Pantnagar and Udaipur, where in
seven entries viz., 261A, 261 B, 272 A, 272 B, C43, CS-3541 and RS-29, were resistant.

Zonate Leaf Spot: Nine parental lines viz., 261 A, 261 B, 264 B, 266A, 266 B, 275B, C-43,
CS-3541 and RS. 29 were resistant to ZLS at Pantnagar.

Ergot: Severe incidence of ergot was found at Dharwad centre, which ranged from 20-60%.
The lowest incidence was found in two entries. viz, 348 B and 345 B, ( <20% ).

PLT Grain molds: In this trial 49 entries were evaluated for grain molds at Palem and
/Coimbatore. High disease pressure was found in Palem as well as Coimbatore and hence all
entries were highly susceptible. However two entries viz., 381 B and 351 B recorded the lowest
incidence of field as well as threshed grain mold (2.8 and 3.0). Grain affected by molds varied
from 23.7% to 63.8%. The lowest grains affected were observed in 381B. The incidence of
Fusarium ranged from 21.5% to 38.5%, while Curvularia varied from 17.4% to 35.6%. The
highest 100 seed weight was found in entries 396 B with 1.90 g/ 100 seed.

PLT Leaf Blight: In PLT (Leaf Blight), 34 entries were tested for Leaf blight at Pantnagar and

Udaipur. At Pantnagar, disease pressure was moderate(2.4) while at Udaipur it is
negligible(1.0). Hence valid conclusions could not be drawn.
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Zonate Leaf Spot: Five entries viz., RS 29, CS-3541, C43, 325 A & B were resistant to zonate
leaf spot with an incidence of 2.0 grade at Pantnagar.

Evaluation of parental lines for resistance against key pests at AICSIP centers

Kharif -2006

Four trials on parental lines (PLT) for resistance to shoot fly at (Palem, Parbhani), stem borer
(Warangal and Parbhani), head bug (Coimbatore and Palem) and midge (Palem and Delhi)
have been evaluated during rainy season 2006. The trial was planted in paired row with 4 m
length and replicated thrice. Promising entries are listed below.
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Promising entries with less susceptibility to key pests from PLT-Kharif- 2006

Trial Shoot fly Stem borer Midge Head bug
415A,B, 416 AB, 418 AB, | - - -
PLT-SF 419 AB, 422 AB, 425AB

- 465A, 4678B, 471 B,
PLT-SB 2968, 27B, 2219 AB

No incidence
PLT-HB

No incidence | -
PLT-MF

Parental line trial for shoot flies (PLT-SF): In PLT-SF, nine pairs of A & B lines, three
parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ 6514)
and one local check were evaluated for resistance against shoot fly at two locations viz, Palem
and Parbhani. The data of Palem centre was rejected due to low percentage of shoot fly dead
hearts and high CV. In Parbhani, Both A and B lines of 415, 416, 418, 419, 422, and 425 were
recorded < 40 % shoot fly dead hearts and were on par with IS 2312 and IS 2205. Whereas at
Palem, low oviposition (4.33-8.33 eggs/ five plants) in all entries was recorded except DJ 6514
(9.33 eggs/five plants), and CS 3514 (10.0 eggs/5 plants)

Parental line trial for midge flies (PLT-MF): In PLT-MF, twenty one pairs of A & B lines, three
parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ 6514)
and one local check were evaluated for resistance against midge at two locations viz, Palem
and Delhi. No data on midge was recorded due to very low incidence of midge at both locations

Parental line trial for stem borer (PLT-SB): In PLT-SB, nine pairs of A & B lines, three
parental (C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ 6514)
and one local check were evaluated for resistance against stem borer at one location viz,
Parbhani. None of experimental pair has shown low deadhearts due to stem borer better than
resistant check. However 465A, 467A, 471B, 296B, 27B and 2219A and B lines recorded up to
10 % dead hearts due to stem borer but not at with resistant check. The data on peduncle and
plant damage due to stem borer was insignificant

Parental line trial for head bug (PLT-HB): In PLT-HB, nine pairs of A & B lines, three parental
(C 43, CS 3541, RS 29), two resistant (IS 2312, IS 2205), one susceptible (DJ 6514) and one
local check were evaluated for resistance against stem borer at one location viz, Palem. No
data on head bug was recorded at Palem centre due to low population. The A and B lines of
pair entries 547, 548, 564, 296, 27 and 2219 has recorded low shoot fly dead hearts

Rabi-2006

Four trials on parental lines (PLT) for resistance to shoot fly at (Dharwad, Solapur), stem borer
(Rahuri, Solapur), head bug (Kovilpatti, Solapur) and midge (Kovilpatti, Solapur) have been
evaluated during post rainy season 2006-07. The trial was planted in paired row with 4 m length
and replicated thrice promising entries found relatively low to moderate levels of resistance to
different pests are listed below.
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Promising entries with less susceptibility to key pests from PLT-Rabi -2006-07

Trial Shoot fly Stem borer Head bug Midge
PLT-SF | 27A/B, 296A, 440A/B,
449A/B, 445A, 444A/B,
445A/B, 446A/B,
449A/B, 452A and 457A
PLT-SB AB lines of 486,
475, 478, 479,
484, 485 and 486
PLT- 5008, 501A, | A/B lines of 490, | RS 29, DJ 6514, K 8,
Midge 5058B, 515A/B, | 496, 501, 502, | AB lines of 27, 2219,
516A/B, 518A, | 505, 512, 516, | 296, 491, 508, 512,
531A, 532B, 535B | 531, 535, 539, | 516 531, 532 and 539
and 2219A 296, and 27
PLT-HB A/B lines of 547,
548, 555, 296, 27
and 2219

Parental Line Trial for shoot fly (PLT-SF) (Loc: Solapur, Dharwad): Thirty one parental
lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for resistance to
shoot fly at two locations (Solapur and Dharwad).

Shoot fly: The data on seedlings with shoot fly eggs recorded at Dharwad only. The seedlings
with eggs at 21 DAE were low in 27A/B, 296 A, 449A/B, 445 A, 444 B and were on par with
resistant check. The data on deadhearts percentage caused by shoot fly was recorded at
Solapur and Dharwad. The entries 440A/B, 444A/B, 445A/B, 446A/B, 449A/B, 452 A and 457 B
at Solapur and 444 B, 446 B, 449A/B at Dharwad had low shoot fly dead hearts % and on par
with resistant check

Spotted stem borer: The data on leaf injury rating caused by stem borer was low (1 to 3) at
Solapur. While leaf damage due to stem borer was moderate and has high CV at Dharwad. The
dead heart was ranged from 3.8 to 35.0 %. At Solapur and had high CV.

Sugarcane aphid : Sugarcane aphid plant damage rating was recorded at one centre
(Solapur). The damage caused due to sugarcane aphid was ranged from 3.0 to 6.0 at Solapur

Parental Line Trial for stem borer (PLT-SB) (Loc: Solapur, Rahuri): Thirty one parental
lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for resistance to
stem borer at two locations (Solapur and Rahuri). The stem borer infestation was low at both
locations.

Shoot fly: The data on deadhearts percentage caused by shoot fly was recorded at Solapur
and Rahuri. The entries 478A, 478 B, 479A/B, 484A/B, 485A/B, 486A/B at Solapur and 479A/B,
at Dharwad had low shoot fly dead hearts % and on par with resistant check (Table 7.1).

Spotted stem borer : The data on leaf injury rating caused by stem borer was low (1 to 3) at
Solapur. While leaf damage due to stem borer was not recorded. The dead heart percent was
recorded at Rahuri and Solapur. The data on stem borer had high CV at Solapur. The entry 484
A and 484 B recorded lowest stem borer dead hearts at Solapur. At Rahuri, the AB lines of 296
and 27 did not germinate. The AB lines of 486, 475, 478, 479, 484, 485 and 486 recorded low
dead hearts and on par with resistant check local check Chitra (Rahuri) and M-35-1 from
Solapur performed well
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Sugarcane aphid :Sugarcane aphid plant damage rating was recorded at Solapur and Rahuri.
The moderate damage caused due to sugarcane aphid was recorded from 2.67 to 5.33 at
Solapur and 2.67 to 5.33 at Rahuri

Trial 8. Parental Line Trial for midge (PLT-M) (Loc: Kovilpatti, Solapur): Forty seven
parental lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for
resistance to head midge at two locations (Kovilpatti and Solapur). The data on midge damage
was recorded at Kovilpatti. No incidence of midge was occurred at Solapur.

Shoot fly :The data on deadhearts percentage caused by shoot fly was recorded at Solapur
only. Local check M-35-1 recorded lowest dead hearts percentage followed AB lines of 27

Spotted stem borer :The data on leaf injury rating caused by stem borer was low (1 to 4.7) at
Solapur and (0-5.6) at Kovilpatti. While leaf damage due to stem borer was low at Solapur and
had high CV. The dead heart was ranged from 4.8 to 22.2 % at Solapur, while 0.0 to 5.6 % at
Kovilpatti. At both locations, the CV was high (Table 8.1). The lines 500 B, 501A, 505 B, 515 A,
515 B, 516 A, 516 B, 518 A, 531 A, 532 B, 535 B and 2219 A recorded low peduncle damage
(<5%).

Midge damage : The data on midge damage was recorded at Kovilpatti and had high CV
(>30%). The midge damage was ranged from 0.0 to 23.3 %. The entries RS 29, DJ 6514, K 8
(local check), AB lines of 27, 2219, 296, 491, 508, 512, 516 531, 532 and 539 recorded midge
spikelet damage caused due to midge was recorded < 10%

Sugarcane aphid : Sugarcane aphid plant damage rating was recorded at Solapur centre. The
damage caused due to sugarcane aphid was ranged from 2.0 o 5.7

Head bug : The head bug population was recorded at Solapur only. The population was
ranged from 1.9 to 18.1 head bugs per panicle. The AB lines of 490, 496, 501, 502, 505, 512,
516, 531, 535, 539, 296, and 27 recorded minimum populations (<10 head bugs per panicle)

Parental Line Trial for head bug (PLT-HB) (Loc: Kovilpatti, Solapur): Twenty four parental
lines (A-/B-/R-lines) including resistant and susceptible checks were evaluated for resistance to
head midge at two locations (Kovilpatti and Solapur). The data on midge damage was recorded
at Kovilpatti.

Shoot fly : The data on deadhearts percentage caused by shoot fly was recorded at Solapur
only. The entries RS 29, IS 2312 and M-35-1 recorded lowest dead hearts percentage. All A/B
lines recorded > 40 % dead hearts

Spotted stem borer : The data on leaf injury rating caused by stem borer was low (1 to 3.3) at
Solapur. And had high CV (>30%). While leaf damage due to stem borer was low (0.0 to 11.7
%) at Kovilpatti and also had high CV (>30%). The dead heart was ranged from 3.7 to 22.2 % at
Solapur and had high CV. Moderate peduncle damage was recorded at Kovilpatti and it ranged
from 0.8 to 32.8%

Midge damage: Spikelet damage due to midge was recorded at Kovilpatti and it ranged from 0
to 20 %

AICSIP Coordinating Team Report-2006-07 Page 59 of 120



Head bug : The head bug population was recorded at Solapur only. The population was ranged
from 0.4 to 15.3 head bugs per panicle. The A/B lines of 547, 548, 555, 296, 27 and 2219
recorded minimum populations (<10 head bugs per panicle)

Sugarcane aphid : Sugarcane aphid plant damage rating was recorded at Solapur centre. The
damage caused due to sugarcane aphid was ranged from 3.0 to 6.0.

ICAR-ICRISAT collaborative project SG 2: Marker-assisted improvement of elite
sorghum genotypes for shoot fly tolerance and the stay-green component of
terminal drought tolerance

Sub-project 1: Marker-assisted backcrossing of stay-green QTL from B35 and E36-1
donors into the genetic back ground of M35-1

At NRCS, to introgress stay-green QTLs into the genetic background of M35-1 from stay-green
donors B35 and E36-1, F; crosses were developed with B35 and E36-1 and these were further
crossed to develop BC,F;s of (M35-1 x B35) x M35 and (M35-1 x E36-1) x M35-1. The stay-
green QTLs stgl (LG C), stg2 (LG C), stg3 (LG B) and stg4 (LG J) from B35, and Al and A2
(LG A), E1 and E2 (LG E) and G2 (LG G) from E36-1, have been identified for introgression into
the elite rabi cultivar M35-1. Elite parent M35-1 and the stay-green QTL donor parents, B35 and
E36-1 were surveyed for parental polymorphism at SSR marker loci linked to the stay-green
QTLs. Twenty-six polymorphic SSR loci mapping to regions flanking six major stay-green QTLs
from donor parent B35 and 24 polymorphic loci linked with six stay-green QTLs from E36-1
were identified. We have also developed 500 F; RIL progenies from M35-1 x B35 for mapping
QTLs for stay-green and other drought tolerance traits. At ICRISAT, BC,F; and BC+F, seed
based on rabi-adapted recurrent parent M35-1 and stay-green donor parent B35 is available.
These paired seed lots were harvested from BC1F; plants selected on the basis of their SSR
marker genotypes at loci flanking target stay-green QTLs. The available BC,F; progenies can
be passed on to NRCS for advancement in 2007.

Plan for 2007-08: Advancement of BC generations (NRCS); testing of additional EST-SSRs
flanking stay-green QTL target regions for parental polymorphism

Sub-project 2: Pyramiding of shoot fly tolerance QTL in the genetic background of 296B
As part of the PhD thesis research project of Ms T Jyothi (at ICRISAT), single-QTL
introgressions for four putative shoot fly tolerance QTLs from donor parent IS18551 were
evaluated at ICRISAT-Patancheru in the genetic backgrounds of shoot fly susceptible seed
parent maintainer lines BTx623 (kharif and rabi evaluations) and 296B (rabi evaluation only).
Initial data analysis suggests that the genomic regions targeted for introgression are in some
cases too large to be reliably transferred with the limited number of flanking markers currently
available. Major QTLs for seedling glossiness and trichome density were transferred
successfully, but their effects on later measures of shoot fly oviposition and deadhearts
incidence appeared to be marginal under conditions of high shoot fly pressure. After repeating
these evaluations in 2007-08 it will be possible to choose appropriate parents for tolerance QTL
pyramiding from among the available single-QTL introgression lines in these two genetic
backgrounds. At NRCS, the BC1F; generation has been developed using 296B as a recurrent
parent [(296B x 1S18551) x 296B]. The material will be advanced to BC,F, in the coming rabi
season of 2007-08.

Plan for 2007-08:

1. Evaluation of single-QTL introgression lines of 296B and BTx623 for shoot fly tolerance
(ICRISAT), and crossing of the best single-QTL introgression lines to initiate pyramiding
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2. Advancement of BC1F; generation to develop BC,F; [(296B x 1S18551) x 296B) x 296B]
(NRCS)

Sub-project 3: Marker-assisted backcross introgression of shoot fly and stay-green QTL
in the genetic background of rabi B and R parental lines

At ICRISAT-Patancheru we identified and selfed BCsF, and BC,F, plants homozygous for donor
parent marker alleles flanking several stay-green QTLs from donor parent B35 in the genetic
background of highly senescent rabi-adapted variety R16. These single- and double-QTL
introgression lines, along with their near-isogenic counterparts homozygous for recurrent parent
alleles at these marker loci, were multiplied in the 2006-07 rabi season, and a small number of
lines were evaluated for their grain yield and stay-green performance at Patancheru. Although
improvements in green leaf area at maturity were noted, lodging (perhaps due to charcoal rot)
continues to be severe in the R16 genetic background on most cases. At Bijapur, marker-
assisted backcrossing to introgress shoot fly tolerance from donor parent 1S18551 into the
genetic background of R354 (male parent of hybrid CSH19R), stay-green trait into CSV 216R,
and shoot fly and stay-green into RSG 03123 advanced, targeting major QTLs for shoot fly
[glossiness (gl) and trichome density (tr)] and stay-green [stg1-4] with BC1Fs sown for advance
to BC,F{/BC+F, pairs accompanied by foreground- and background-marker selection for
recovery of recurrent parent backgrounds, R354, CSV 216R and RSG 03123. At MAU-
Parbhani, marker-assisted backcrossing to introgress shoot fly tolerance from donor parents
from BTx623 x 1S18551 and 296B x 1S18551 RILs into the genetic background of rabi-adapted
B-lines (16B, 7B, 104B) were advanced to develop 5 BC.F; progenies, targeting major
introgression of QTLs for shoot fly tolerance into recipient parents. The material from this study
for introgression of shoot fly tolerance will be evaluated for shoot fly during kharif 2007.

Plan for 2007-08: Evaluation of shoot fly resistance and stay-green QTL introgression lines of
B-and R-lines for shoot fly reaction (ICRISAT, Bijapur, Parbhani)

Sub-project 4: Field evaluation of staygreen QTL introgression lines in the genetic
background of R16

Agronomic performance of two sets of stay-green QTL introgression lines in the genetic
background of highly senescent rabi-adapted variety R16 were evaluated at ICRISAT-
Patancheru (BC; and BC. derivatives as well as BCz; and BC, derivatives) and MAU-Parbhani
(BC4 and BC, derivatives only). The latter materials were also offered for evaluation at NRCS-
Solapur, but evaluation could not be undertaken. Seed increase of all materials was undertaken
at ICRISAT-Patancheru for use in future evaluations. Small improvements in green leaf area
retention were noted in several of the single- and double-QTL introgression lines based on stay-
green donor B35, but most of the stay-green QTL introgressions based on this donor continue
to exhibit undesirable linkage drag with plant height or grain quality traits (especially thick
mesocarp and red pericarp). Analysis of grain and stover yield performance data sets is still in
process.

Plan for 2007-08: Field evaluation of stay-green QTL introgression lines of R16 for agronomic
performance (ICRISAT, NRCS, Bijapur, Parbhani)

Others:

1. A joint research funding proposal, entitled “Staygreen drought tolerance in sorghum -
making it more useful” was submitted to the Generation Challenge Programme.
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2. Dr. CT Hash is a serving member of “Project Review and Mentoring Committee” for the DBT
network project on “Development and application of biotechnological tools for millet
improvement”

ICAR-ICRISAT collaborative project SG 4: Bio-intensive approaches for disease
and nutrient management in sorghum

Activities completed for the year 2006-07:

1. Evaluate bacterial biocontrol agents and their products (cultural filtrates, heat-killed
cells and Harpin proteins) that reduce the incidence of diseases (anthracnose, stalk rot)
and insect pests (stem borer and shoot fly) in glasshouse and field experiments

Introduction: Plants possess a wide range of defense mechanisms that can be actively
expressed in response to pathogens and parasites. In both systemic acquired resistance (SAR)
and induced systemic resistance (ISR), plant defenses are preconditioned by prior infection or
treatment that results in resistance against subsequent challenge by a pathogen. Much of this
knowledge is due to the identification of a number of chemical and biological elicitor. The
effectiveness of these elicitors to induce SAR and ISR as a practical means to control various
plant diseases is just being realized. Harping, produced by Erwinia amylovora is a bacterial
elicitors and a novel biopesticide that has attracted the global market with its great potential as
an eco-friendly peptide to protect several crop plants from diseases caused by fungi, bacteria
and viruses. This report summarizes the results of preliminary studies on induction of systemic
resistance by biological elicitors (living bacterial cells, heat-killed bacterial cells and harpin
proteins) against two diseases (anthracnose and charcoal rot) and two insect pests (stem borer
and shoot fly) of sorghum in greenhouse and field experiments at ICRISAT and NRCS.

Leaf anthracnose (Colletotrichum graminicola): Leaf anthracnose was selected as a test
system as a prelude to the grain molds that takes much longer time and effort. Harpin protein
supplied by University of Hyderabad, and heat-killed bacterial cells (HKB) supplied by CRIDA,
Hyderabad were tested for induction of systemic resistance against the anthracnose pathogen
Colletotrichum graminicola under greenhouse conditions at ICRISAT, Patancheru. Anthracnose
susceptible sorghum lines (IS 18442, IS 3089 and 296B) were used in the experiment under
greenhouse conditions. For each treatment 3 replications (3-4 plants/ replication) were
maintained. The treatments included: Harpin protein @ 20 ng/ml; IM-3 (heat killed cells of
Bacillus pumilus) (HKB1) @ 1 x 108cells/ml; ALP-18 (heat killed cells of Bacillus lentus) (HKB2)
@ 1 x 108cells/ml; and control (water-spray). The required concentration of the ISR agent was
sprayed on the lower leaves of each individual plant (25 days old). The upper leaves of the
plants were covered to avoid drifting of ISR agents on to the upper leaves. Control plants with
water-spray were maintained for comparison. Treated plants were kept at 25 oC for 2-days in
greenhouse. The treated plants with ISR agents and water were inoculated with anthracnose
infested grains (2-3 grains/plant) by placing in the whorls, and exposed the inoculated plants to
mist for 20 days in greenhouse at 25°C with leaf wetness and RH >90%. Data on the severity of
anthracnose were recorded using 1-9 scale (1=no infection and 9= >75% leaf area with lesions)
on whole plant basis at 10, 20 and 30 days after inoculation (DAI) of the pathogen.

Results: Anthracnose severity varied progressively from low to moderate to high in all three
sorghum lines from 10 to 30 DAI. At 10 DAI, harpin and HKB2 reduced anthracnose severity
compared to control. However, at 20 and 30 DAI these treatments were not effective in
influencing anthracnose severity on any of the sorghum lines. Thus the initial premise of
evaluating ISR/SAR mechanism for grain mold management does not find a favor for further
research.
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Charcoal/stalk rot (Macrophomina phaseolina): Three selected bacterial bioagents,
Pseudomonas strain B2 and Bacillus strain B1 & B10 and salicylic acid (SA) were tested for
their efficacy to impart induced resistance against stalk rot pathogen under pot experiments.
For each treatment 4 replications (4 plants/ replication) were maintained in greenhouse.
Bacterial bioagent (24 h old culture containing 1 x 10 cfu /ml) was added in the pot by soil
drenching after 7 days of sowing. For SA treatment, SA solution (200 pyg/ ml) was added in
the pot. Control pots were given with 40 ml of sterile water. The treated plants with ISR agents
and water were inoculated with pathogen (M. phaseolina) infested toothpicks at the 2™
internode ten days after flowering. No further water was given to the pots to induce soil
moisture stress that is required for expression of charcoal rot. Length of rotting on inoculated
plants was recorded 20 days after inoculation. To determine the intensity of tissue colonization
on infected stalk by M. phaseolina, 5 cm-long infected stalks (from point of toothpick
inoculation upward) from all the plants in a replication were sampled, dried and grounded to a
fine powder in a grinder, and a sub-sample of 1g was suspended in sterile water and plated
on modified Rose Bengal Agar after serial dilution. CFU/ g tissue was calculated and data
were analyzed.

Results: Bioagent treatments reduced the length of stalk infection compared to control in
charcoal rot susceptible cultivar in pot experiment. Among the selected bioagents, however,
there was no significant difference in terms of lesion infection. The Pseudomonas strain B2
restricted the intensity of tissue colonization in susceptible cultivar. Amount of stalk rotting by M.
phaseolina in sorghum is highly influenced by physiological conditions of the plants and
environmental stresses (moisture and temperature stress). As these variations were minimized
in present experiment, ISR might have played some role in lesion inhibition.

Spotted stem borer (Chilo partellus): Harpin proteins from bacteria (supplied by University
of Hyderabad) were tested for induction of systemic resistance against spotted stem borer
under glasshouse conditions. Stem borer susceptible (DJ 6514) and resistant (IS 2205)
sorghum lines were planted in plastic pots (size: 30 cm dia) and grown in glasshouse. Seven
days after emergence (DAE) the plants were sprayed with aqueous suspension of harpin (@
20ng/ml) for induction of host plant resistance. Plants sprayed with water served as control.
After ten days of treatment with harpin 5 larvae (1 day old) were released on each plant ten
days treatment of Harpin and were allowed to feed. The observations on leaf damage on 1-9
scale (scale 1= low, 9= severe) were recorded at 7 and 14 days after infestation (DAI) of
larvae. Length of infested tunnel and number of larvae were counted at the time of harvest.

Results: There were significant differences in leaf damage at 7 and 14 days after infestation
(DAI) among the treatments particularly in susceptible (DJ 6514) and resistance (IS 2205)
genotypes. The harpin treated plants reduced the stem borer infestation but at par with
untreated plants when compared within the same genotypes. The lowest leaf damage rating
was recorded in harpin treated IS 2205 (5.26 and 5.41 at 7 and 14 DAI respectively) and
highest in untreated DJ 6514 (6.67 and 7.99 at 7 and 14 DAI). Application of harpin, however,
did not influence significantly on stem borer tunnel length.

Shoot fly (Atherigona soccata): Harpin proteins from bacteria (supplied by University of
Hyderabad) were tested for induction of systemic resistance against shoot fly (Atherigona
soccata). Shoot fly susceptible (DJ 6514) and resistant (IS 2312) sorghum lines were sown in
field. Each line was planted in 2 rows of 4 m length and replicated 4 times. Seven days after
emergence (DAE) the plants were sprayed with aqueous suspension of harpin (@ 20ng/ml)
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for induction of host plant resistance. The control plots were sprayed with water. Fishmeal was
applied in the experimental field at 10 DAE to build up shoot fly population and ensure uniform
pest pressure. The observations on shoot fly dead hearts (%) were recorded at 7 days interval
starting at 14 DAE.

Results: There were significant differences in percent dead hearts among the treatments
particularly in susceptible (DJ 6514) and resistance (IS 2312) sorghum lines at 14, 21 and 28
DAE. The application of harpin did not show significant differences in dead hearts percentage
over control when compared within the sorghum line. Least percent of dead hearts was
recorded in IS 2312, where harpin was applied and highest dead heart percent was observed
in untreated DJ 6514.

Conclusions

1. Effect of foliar application of harpin (@ 20 ng/ml) was negligible in reducing severity of leaf

anthracnose in susceptible sorghum cultivar in glasshouse and therefore, it may not be
effective in inducing resistance against grain mold.

Selected strain of biocontrol bacteria reduced, to some extent, the charcoal rot severity
(lesion length) in pot experiment in which induction of systemic resistance seemed to play
some role. Further experiments will be planned to confirm the results under field level
variations.

The application of harpin (@ 20 ng/ml) did not show significant differences in stem borer
leaf damage and shoot fly dead hearts percentage over control when compared within the
same sorghum line. However, these results need to be confirmed using varying

concentrations of harpin in the next season.

Technical programme for the next year (2007-08) (to be finalized during group meeting)
1. Evaluate the combined effects of genetic resistance and induced systemic resistance by
microbial agents on stalk rot development and harpin on stem borer management in field
experiments (IK Das, & VR Bhagwat).

2. Evaluate bacterial isolates for growth promotional properties and efficacy to improve
phosphorus availability in sorghum growing soils (OP Rupela and IK Das).

2. Evaluate bacterial isolates for their early stage growth promotional properties in
sorghum (2006-2007) (Action: IK Das and OP Rupela)

An on-going research activity at ICRISAT is targeted to accessing bacteria with ability to
facilitate nutrient provision by plants such as by nitrogen fixation or by solubilizing insoluble
phosphate in soil and/or produce substances that promote plant growth are collectively
referred to as plant-growth promoting rhizobacteria or PGPR. Most healthy soils are likely to
have such bacteria. Over 100 soil samples were collected from farmers’ fields in three districts
(Anantapur, Medak and West-Godavary) of Andhra Pradesh and plated on four different
media (a) sucrose medium free of nitrogen - to capture those with ability to fix nitrogen, (b)
rock-phosphate medium - to capture those with ability to solubilize insoluble phosphate, (c)
chromazurol-S medium - to capture those with ability to produce siderophore indicated by
orange halo around the colonies (are regarded as plant growth promoters).

One hundred and fifty four cultures promising for the traits listed above were obtained from the
microbial collection at ICRISAT and subjected to confirmation studies. These cultures were
also screened for ability to suppress Macrophomina phaseolina (causes charcoal rot of
sorghum). Following were the highlights of these studies.
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Forty-eight of the 154 (30%) showed the zone of pH reduction on the indicated by a red zone
around the isolate on rock-P medium and were preserved as potential P-solubilizers. About
79% of the 154 were noted as siderophore positive. Only 8% of the 154 isolates had
antagonistic ability against Macrophomina phaseolina (causes charcoal rot of sorghum).

Publications

I. Book chapters

1. Reddy BVS, Ramesh S, Gowda CLL and Seetharama N. 2006. Global Sorghum Improvement
Research and its Relevance to India. 2006. Pages 93-117 in Strategies for Millets Development
and Utilization: Inaugural Souvenir of Society for Millets Research (Seetharama N and Tonapi VA,
eds). Society for Millets Research, 11-127, National Research Center for Sorghum,
Rajendranagar, Hyderabad-500 030, Andhra Pradesh, India. 232pp.

Il. Information bulletins

2. Reddy BVS, Ramesh S, Madhusudhana R Aruna Reddy C and Sanjana Reddy P. 2006.
Population Improvement in Sorghum. Information Bulletin no.73. International Crops Research
Institute for the Semi-Arid Tropics. Patancheru 502324, Andhra Pradesh, India: 64 pp. ISBN 92-
9066-492-4. Order Code IBE 073.

3. Thakur RP, Reddy BVS, Indira S, Rao VP, Navi SS, Yang XB and Ramesh S. 2006. Sorghum
Grain Mold. Information Bulletin no. 72. International Crops Research Institute for the Semi-Arid
Tropics. Patancheru 502324, Andhra Pradesh, India: 32 pp. ISBN 92-9066-488-6. Order Code
IBE 072.

Ill. Oral/Posters presentations

4. Reddy BVS, Ramesh S, Parthasarathy Rao P, Seetharama N and Longvah T. 2006. Sorghum
grain micronutrients and p-carotene — Role in the diets and scope for their genetic enhancement.
Presented at the workshop on “Crop bio-fortification for alleviating micronutrient malnutrition” at
the MS Swaminathan Research Foundation, February 13-14 2006, Chennai, India.

IV. Abstracts

5. Sajjanar GM, Hash CT, Reddy BVS, Seetharama N and Folkertsma RT. 2006. Mapping Qtls for
resistance to shoot fly (Atherigona soccata) in sorghum (Sorghum bicolor). Abstract for
International conference to be held at Bangalore next month

V. Extended summaries

6. Sajjanar GM, Hash CT, Reddy BVS and Seetharama N. 2006. QTL analysis for resistance to
shoot fly in sorghum. Extended summary submitted for National Seminar on "Transgenic crops in
Indian Agriculture: status, risks & acceptance” to be held at CCSHAU, Hisar from Jan 28 to 29
under the session “Conventional Breeding vis-a-vis Modern Techniques”.

VI. Capacity building

7. Mr V Tirumala Rao, student from Acharya NG Ranga Agricultural University, Hyderabad
completed his research work on “Genetic and biochemical studies for grain mold resistance in
sorghum” for Doctoral degree program under the supervision of Belum VS Reddy and RP Thakur.

8. Santosh Deshpande, student from Maratwada Agricultural University completed his research work
on ‘QTL mapping for shoot fly resistance in sorghum’ for Doctoral degree program under the
supervision of CT Hash, HC Sharma and Belum VS Reddy.

9. Mr. Rajashekar Kachapur, student from University of Agricultural Sciences, Dharwad is pursuing
his research work on sweet sorghum for Doctoral degree program under the supervision of Belum
VS Reddy.
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10. Ms P Sanjana Reddy, Scientific Officer-ICRISAT, is pursuing her research work on “Inheritance of
male-fertility restoration of diverse male-sterility inducing cytoplasms and assessment of their
effects on agronomic and defensive traits in sorghum (Sorghum bicolor (L.) Moench) for Doctoral
degree program from Osmania University, Hyderabad.
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12.Grain quality and safety in sorghum

CV Ratnavathi, D Gopalakrishna, VV Komala, SS Rao and Pooran Chand, K Ganeshamurthy,
RB Ghorade MB Misal, MY Kamatar and V Sharma

Grain quality: Sorghum, the coarse and nutritious grain provides starch, protein fibre and
minerals. The grain processing for roti though is difficult, other food products can be prepared
by processing the grain by pearling, flaking, extrusion and popping. The grain gets damaged
during kharif season due to grain mold, thus receiving a low market price. Though the physical
quality of grain deteriorates due to mold, the chemical quality does not always get affected. The
chemical analysis of % starch and protein for the advanced sorghum varieties and hybrids was
undertaken and results were presented below. The grain samples from six locations viz. Palem,
Coimbatore (Zone |), Akola, Parbhani, Dharwad (Zone IlI) and Udaipur (Zone lll) were collected
from kharif 2006 season for the study of grain quality and safety.

The data on starch and protein for the two locations of zone | i.e. Palem and Coimbatore are
presented in Table 1. A total of 19 genotypes including six checks were analyzed. The
variability for starch across locations and genotypes was very limited. The pooled average
starch content was not significant among genotypes. The starch content varied from 62.67 (SPV
1743) to 66.15 % (SPV 462). Two genotypes SPV 1733 (66.15) and SPH 1523 (65.27) were
superior to SPV 462 (65.5) for starch. SPV 462 was the only check having high starch content.
However, the protein content varied significantly among genotypes. The variation obtained for
protein was from 8.55 (SPH 1576 ) to 9.80 (SPV 1664). Three genotypes SPH 1524, SPH 1570,
SPH 1575 and CSV 17 have recorded protein percent above 9.5%.

The data on starch and protein for locations of zone Il i.e. Akola, Parbhani and Dharwad were
presented in Table 2. A total of 17 genotypes including seven checks were analyzed. The
pooled average starch content was not significant among genotypes. The starch content varied
from 63.18 (CSH 16) to 65.33 % (SPH 1573). One genotype SPH 1573 and two check varieties
SPV 1616 and SPV 462 had starch content above 65%. The protein content varied significantly
among genotypes. The variation obtained for protein was from 8.17 (SPV 462) to 9.20 (SPH
1575). Two genotypes SPH 1575 and SPH 1570 had protein content above 9.0%. The data on
starch and protein for locations of zone Il i.e. Udaipur was presented in Table 3. A total of 19
genotypes including eight checks were analyzed. The pooled average starch content was
significant among genotypes. The starch content varied from 61.77 (SPH 1569) to 67.93 %
(SPV 1730). Six genotypes SPV 1730, SPH 1342, CSV 17, SPH 1573, SPH 1567, SPH 1575)
had starch content above 65%. The protein content varied significantly among genotypes. The
variation obtained for protein was from 8.67 (SPV 1733) to 10.02 (SPV 1743). Fifteen genotypes
had protein content above 9.0% except four genotypes SPV 462, SPH 1569, SPV 1733 and
SPV 1616.

Conclusions: Existing elite materials do not show variation for starch content but they do differ
for protein content.

Food safety: The major disease in sorghum is grain mould. Due to grain mould the grain gets
severely affected by Fusarium and Aspergillus fungi along with Curvularia and Phoma. During
kharif, 2006, a total of 330 grain sorghum samples from six kharif growing locations were
collected. Aflatoxin contamination was relatively less compared to fumonisin contamination.
Hence analysis for fumonisins was undertaken through indirect competitive ELISA.
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Zone |: The data on fumonisin contamination in grain samples from locations of zone | viz.
Palem and Coimbatore were presented in Table 4. The percent contamination of fumonisins
was higher in samples collected from Palem compared to Coimbatore. The range of fumonisins
was 0.67 to 154.6 ug/kg. The content of fumonisins was very low at Coimbatore (maximum
14.02 pg/kQ).

Zone II: The data on fumonisin contamination in grain samples from locations of zone Il viz.
Akola, parbhani and Dharwad was presented in Table 5. Contamination was highest in zone |l
compare to zone | & lll. In zone Il at Parbhani location all the samples recorded toxin. One
sample from Akola (SPH 1567= 230.95 pg/kg) and two samples from Parbhani (SPH 1575
=370.4 and SPH 1576 = 236.41 pg/kg) were containing fumonisins above safety limit(CODEX
safety limit = 200 pg/kg).

Zone lll: samples collected from location Udaipur recorded lowest fumonisins as compared to
all other locations. However maximum toxin recorded in this location was 36.5 pg/kg as
compared to Coimbatore (14.02 pg/kg).

Conclusion: All the samples were positive for the presence of fumonisins. 3 samples were
having toxin above safety limit. Akola, Parbhani & Palem were more prone to fusarium
infestation fumonisin contamination.

Table 1 Grain quality of sorghum genotypes, AVHT Zone Il, Kharif 2006

S. Entry Palem Coimbatore Average Palem Coimbatore Average
No Starch Starch Starch Protein Protein Protein
1 SPH 1524 64.8 65.73 65.27 10.13 9.36 9.75
2 SPV 1698 62.27 65.1 63.68 9.28 8.54 8.91
3 SPH 1578 63.5 62.97 63.23 9.21 9.16 9.19
4 SPH 1575 64.5 64.93 64.72 9.46 9.59 9.53
5 SPH 1576 64.57 63.3 63.93 8.28 8.81 8.55
6 SPH 1573 62.43 63.03 62.73 8.53 9.21 8.87
7 SPH 1574 65.63 62.7 64.17 9.36 9.47 9.42
8 SPH 1570 65.47 63.43 64.45 9.42 9.67 9.55
9 SPH 1572 64.23 67.83 66.03 9.36 9.36 9.36
10 | SPV 1743 62.3 63.03 62.67 8.91 947 9.19
11 | SPV 1733 65.37 66.93 66.15 9.23 8.79 9.01
12 | CSH16 62.67 64.43 63.55 8.84 8.97 8.91
13 | SPV 1616 64 65 64.5 9.18 9.08 9.13
14 | SPH 1342 63.47 65.1 64.28 9.58 9.34 9.46
15 | SPV 462 66.97 64.03 65.5 8.81 7.87 8.34
16 | CSV15 64.73 62 63.37 9.43 9.26 9.34
17 | CSV 17 65.43 64 64.72 9.57 9.55 9.56
18 | Local Check 65.17 64.23 64.7 9.02 8.98 9
19 | SPV 1664 63.8 62 62.9 9.69 9.91 9.8
Mean 64.28 64.2 64.24 9.23 9.18 9.2
Minimum 62.27 62 62.67 8.28 7.87 8.34
Maximum 66.97 67.83 66.15 10.13 9.91 9.8
Range 4.7 5.83 3.48 1.85 2.04 1.46
C.v. 2.26 3.09 1.62 5.22 447 4.21
F Prob. 0.01 0.06 0.07 0.01 0 0
S.E. 0.84 1.14 0.24 0.28 0.24 0.09
C.D.5% 2.41 - - 0.8 0.68 0.74
C.D. 1% 3.22 - - 1.07 0.91 0.94

AICSIP Coordinating Team Report-2006-07 Page 68 of 120



Table 2 Grain quality of sorghum genotypes, AVHT Zone Il Kharif, 2006

S. Akola Parbhani Dharwad | Average Akola Parbhani Dharwad | Average
No Entry Starch Starch Starch Starch Protein Protein Protein Protein
1 SPH 1578 63.43 64.47 63.43 63.78 7.6 10.32 8.48 8.8
2 | SPH 1575 65.5 61.3 63.43 63.41 7.65 10.56 9.39 9.2
3 | SPH1576 66.2 63.47 64.83 64.83 7.1 10.18 8.71 8.87
4 | SPH 1573 67.17 64.6 64.23 65.33 7.78 9.96 9.08 8.94
5 | SPH1572 65.53 64.97 63.13 64.54 7.38 9.52 9.03 8.64
6 | SPH1569 64.3 66.3 63.13 64.58 7.34 10.63 8.5 8.82
7 | SPH 1567 63.9 66.27 63.03 64.4 7.61 10.35 8.94 8.97
8 | SPH1570 63.7 65.23 63.97 64.3 7.3 10.82 9.26 9.13
9 | SPV1730 63.53 63.77 63.93 63.74 74 10.28 9.11 8.93
10 | SPV 1746 65.2 63.4 62.7 63.77 75 10.22 8.93 8.88
11 | CSH 16 64.4 62.97 62.17 63.18 7.79 9.74 9.03 8.85
12 | SPV 1616 66.6 65.93 62.7 65.08 7.76 9.57 9.07 8.8
13 | SPH 1342 62.9 63.77 63.8 63.49 7.3 9.58 9.51 8.8
14 | SPV 462 67.93 64.17 63.33 65.14 7.64 8.51 8.37 8.17
15 | CSV 15 65.5 64.83 64.2 64.84 7.23 9.28 8.68 8.4
16 | CSV17 64.6 66.13 64.2 64.98 7.6 9.47 8.41 8.49
17 | Local check 69.23 63.37 62.17 64.92 7.27 10.2 8.55 8.67
Mean 65.27 64.41 63.44 64.37 7.52 9.95 8.89 8.79
Minimum 62.9 61.3 62.17 63.18 7.23 8.51 8.37 8.17
Maximum 69.23 66.3 64.83 65.33 7.79 10.82 9.51 9.2
Range 6.33 5 2.67 2.16 0.55 2.31 1.14 1.03
C.v. 2.61 2.98 2.54 1.06 3.57 2.75 2.89 2.89
F Prob. 0 0.17 0.81 0.09 0.15 0 0 0
S.E. 0.98 1.11 0.93 0.17 0.16 0.16 0.15 0.06
C.D. 5% 2.83 - - - - 0.45 043 0.39
C.D.1% 3.81 0.61 0.57 0.58
Table 3 Grain quality of sorghum genotypes, AVHT Zone lll, Kharif, 2006
SI Udaipur SI Udaipur
No Entry Starch Protein No Entry Starch Protein
1 SPH 1578 64.03 9.81 11 SPV 1746 61.9 9.03
2 SPH 1575 65.7 10 12 CSH 16 62.3 9.02
3 SPH 1567 66.37 9.63 13 SPV 1616 62.7 8.92
4 SPH 1573 65.53 9.9 14 SPH 1342 66.77 9.03
5 SPH 1570 62.47 9.52 15 SPV 462 62.17 8.76
6 SPH 1572 63.3 9.88 16 CSV15 63.93 9.64
7 SPH 1569 61.77 8.86 17 Csv17 65.3 9.9
8 SPV 1743 61.8 10.02 18 Check 63.03 9.73
9 SPV 1733 62.43 8.67 19 SPH 1413 64.77 9.4
10 SPV 1730 67.93 9.7
Mean 63.91 9.44 F Prob. 0.01 0
Minimum 61.77 8.67 S.E. 1.18 0.19
Maximum 67.93 10.02 C.D. 5% 3.37 0.54
Range 6.17 1.35 C.D. 1% 4.52 0.72
3.19 345
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Table 4 Fumonisin contamination in grain sorghum AVHT, Zone |, Kharif, 2006

Palem Coimbatore
S.No. Entry Fumonisin pg/Kg Fumonisin pg/Kg
RI RIl Rill RI RIl Rill

1 SPH - 1524 10.70 0 27.55 0 0 -

2 SPV -1698 51.15 0 0 0 0 0
3 SPH -1578 10.86 1.63 0 0 0 3.01
4 SPH -1575 0 36.52 19.27 0 0 0
5 SPH -1576 11.71 0 5.67 0 2.96 8.00
6 SPH -1573 7.74 2.21 11717 0 0 0
7 SPH -1574 0 0.00 4.27 0 0 2.31
8 SPH -1570 11.53 33.71 8.15 0 0 -

9 SPH -1572 0 0 0 0 0 14.02
10 SPV -1743 41.71 42.91 35.18 0 0 2.56
11 SPV -1733 1712 26.49 4.77 0 0 1.74
12 CSH -16 4.05 18.25 19.69 0 0 2.02
13 SPV -1616 745 29.33 4.01 0 - 0
14 SPH -1342 0 36.47 72.09 0 9.79 0
15 SPV -462 0 - 154.66 1.56 0 2.48
16 CSV -15 14.60 0.67 51.22 0 -

17 CSv-17 0.52 - 26.13 0 0.82
18 Local Check 5.12 2310 27.51 0 0 0
19 SPV -1664 0.39 4.68 111.73 0 0 214

Table 5 Fumonisin contamination in grain sorghum AVHT, Zone Il — Kharif, 2006

AKOLA PERBHANI DHARWAD
S. Fumonisin pg/Kg Fumonisin ug/Kg Fumonisin ug/Kg
No. | Entry RI RIl RIlI RI RIl RIll RI RIl RIll
1 SPH -1578 - 5.44 0 - 15.15 25 12.07 0| 3291
2 | SPH-1575 38.82 1.83 1.92 23.49 4.05 370.4 11.93 0 0
3 | SPH-1576 - 70.34 25 236.41 62.8 - 20.13 1.7 0
4 | SPH-1573 20.28 0.99 0 57.31 213 100.87 3.24 0 0
5 | SPH-1572 41.39 0 0 17.05 6.67 48.84 17.67 0| 1057
6 | SPH-1569 5.68 5.56 48.43 69.94 42.66 76.71 41.95 6.74 4.25
7 | SPH-1567 230.95 0.45 6.36 19.1 41.55 94.94 5.05 0 0
8 | SPH-1570 29.63 0 0 18.17 713 130.36 6.05 0.27 0
9 | SPV-1730 9.63 0 0 11.06 13.54 7.66 2.31 7.92 6.07
10 | SPV-1746 5.59 0 7.53 29.88 21.2 23.96 24.67 0| 1823
11 | CSH-16 1.99 0 0.79 35.1 34.7 69.76 48.63 0| 11.16
12 | SPV-1616 0 0 0 31.36 8.16 25.72 41.59 0 3.33
13 | SPH-1342 10.61 0.32 7.33 65.13 17.05 20.88 25.96 0 4.66
14 | SPV -462 5.59 35.99 17.51 20.67 248 71.41 22.38 0 0
15 | CSV-15 11.52 0 27.54 2.71 9.55 1.08 0
16 | CSV-17 57.74 15.74 0 61.49 8.29 17.98 27.91 0.43 8.72
17 | Local check 59.8 - - - - - 10.75 1.63 | 20.72
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Table 6 Fumonisin contamination in grain sorghum AVHT, Zone lll — Kharif, 2006

s UDAIPUR
Nc; Entry Fumonisin pg/Kg
' RI RIl Rill
1 SPH -1578 0 2.13 0
2 SPH -1575 0 0 0
3 SPH -1567 0 0 0
4 SPH -1573 0 0 0
5 SPH -1570 0 0 0
6 SPH -1572 0 0 0
7 SPH -1569 0 0 0
8 SPV -1743 0 1.66 1.54
9 SPV -1733 5.39 0 0
10 | SPV-1730 0 5.14 0
11 | SPV-1746 217 0 0
12 | CSH-16 6.82 9.50 0
13 | SPV-1616 0 0 6.89
14 | SPH-1342 0.74 1.38 36.51
15 | SPV-462 0 0 0
16 | CSV-15 4.56 0 0
17 | CSV-17 0 0 0
18 | Local Check 0 0 0
19 | SPV-1413 0 0.30 0
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13. Analysis of stover quality in grain and dual-purpose sorghums

B Venkatesh Bhat, A Vishala Devender, OV Ramana, M Blimmel and N Seetharama

The sorghum crop residue is prized for its value as fodder to cattle, which constitutes the bulk of
the food for cattle in the semi-arid regions of India. Therefore, it is important that sorghum stover
has adequate nutrients and is easily digested by cattle. In this background, the stover quality of
the potential hybrids and varieties in the advanced trials of AICSIP becomes important. The
stover samples of the advanced trials of the kharif 2006 grain and dual-purpose sorghum were
analysed for crude protein, ash content, in vitro digestibility and digestible dry matter.

AVHT kharif 2006

Zone 1: Of the 12 entries tested, none exceeded the checks for the stover quality traits (Table
1a and 1b). While SPH 1573 and SPH 1570 were on par with the corresponding checks for
crude protein and ash content, SPH 1573 and SPH 1574 were on par with the best check in
terms of IVDMD (in vitro dry matter digestibility, in per cent). The DDM vyield (Digestible dry
matter yield, g/ha ) was the highest in CSV 15 followed by SPV 1664 and SPV 1698.

Zone 2: Out of the 10 entries tested with 7 checks (Table 2a to 2c), either of the checks were
superior to the entries for the stover quality traits. SPV 1746 was best among the test entries for
all the quality traits including DDM, except ash content. While SPH 1572 was had better ash
and protein content, SPH 1569 was good for IVDMD. SPV 1730 was also superior in terms of
DDM.

Zone 3: The data from only one location was available (Table 3). Except for DDM, for other
characters, the test entries performed better than the checks. Maximum protein content was
observed in entry SPV 1746 to which SPH 1569 and SPV 1743 were on par. Ash content was
highest in SPH 1569 which was superior to best check CSH 16. Both IVDMD and DDM were
better in the entry SPV 1730 which was on par with the best check CSV 15.

Across all the zones, the check CSV 15 was highest in DDM which no entry could surpass. No
entry was superior across three zones. SPV 1730 showed good DDM in zones 2 and 3. SPV
1746 performed better in terms of protein content in zones 2 and 3.

Dual-purpose AVHT kharif 2006

Ten entries were tested for stover quality with 3 checks in 3 replications (Table 4a to 4c). Ash
content was highest in SPV 1751 in zones 2 and 3 to which SPV 1716 and SPV 1714 were on
par on all India basis and the rest were inferior. SPV 1714 was superior in protein content on
par with SPV 1751. SPV 1754 and SPV 1716 recorded highest ME and IVDMD while the
former also recorded the highest DDM. SPV 1753 also recorded the higher IVDMD and DDM in
zone 2 and second highest DDM on all India basis. SPV 1714 which was superior in protein was
also better for IV/DMD and DDM. None of the checks topped for any stover quality traits in this
trial with CSV 15 recording performing among only the top 5 for all traits except IVDMD, where it
took eighth position.
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Table la: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 1

Crude protein (%) Ash (%) Metabolizable energy (J/9)
Palem Coimbatore Mean Palem Coimbatore Mean Palem Coimbatore Mean
Entry R R R R R R R R R

SPH 1524 562 | 12 4.52 4 5.07 8 11.61 12 9.77 4 | 10.69 7 6.09 11 5.55 9 5.82 14
SPV 1698 419 | 19 5.05 1 462 | 17 10.05 19 10.05 2| 10.05| 15 6.06 12 5.44 16 5.75 16
SPH 1578 6.35 8 3.32 18 483 | 12 13.12 1 8.74 | 16 | 10.93 4 6.35 7 5.50 14 5.93 10
SPH 1575 465 | 18 4.61 3 463 | 16 11.88 7 9.87 3| 10.88 5 6.37 6 5.55 10 5.96 8
SPH 1576 484 | 17 3.87 11 436 | 19 10.34 17 8.87 | 15 9.61 | 19 6.24 10 5.86 2 6.05 4
SPH 1573 6.91 3 4.05 9 5.48 4 12.97 3 9.19 | 10| 11.08 2 6.61 3 5.66 6 6.14 3
SPH 1574 6.81 4 3.67 15 5.24 7 11.48 13 9.37 8| 1042 | 10 6.83 1 5.52 13 6.18 1
SPH 1570 7.58 1 3.69 14 5.64 3 12.84 4 9.11 | 12| 10.98 3 6.56 4 5.40 18 5.98 6
SPH 1572 6.78 6 3.99 10 5.38 5 12.28 5 889 | 14| 10.58 8 5.89 16 5.54 11 5.72 18
SPV 1743 494 | 16 3.83 12 439 | 18 10.21 18 9.42 6 9.81 | 18 6.25 9 5.57 8 5.91 11
SPV 1733 546 | 13 4.30 6 488 | 11 11.66 10 9.03 | 13| 10.35 | 11 5.98 15 5.75 3 5.87 12
CSH 16 535 | 15 4.08 8 472 | 15 11.18 16 9.18 | 11 10.18 | 13 6.25 9 5.42 17 5.84 13
SPV 1616 6.20 | 10 3.37 17 479 | 13 11.75 9 831 | 19| 10.03 | 16 6.30 8 5.64 7 5.97 7
SPH 1342 6.13 | 11 4.63 2 5.38 6 11.90 6 9.61 5| 10.76 6 6.45 5 5.53 12 5.99 5
SPV 462 7.18 2 4.40 5 5.79 1 11.83 8 9.30 9| 10.57 9 6.64 2 5.69 5 6.17 2
CSV 15 537 | 14 412 7 475 | 14 11.39 14 8.55 | 17 9.97 | 17 5.51 18 5.70 4 5.60 19
CSV 17 6.80 5 4.63 2 5.72 2 13.03 2 10.14 1 11.59 1 5.84 17 6.03 1 5.93 9
Local check * 6.40 7 3.70 13 5.05 9 11.24 15 9.38 7| 10.31 | 12 6.05 13 5.44 15 5.74 17
SPV 1664 6.32 9 3.64 16 498 | 10 11.65 11 852 | 18 | 10.08 | 14 6.00 14 5.57 8 5.79 15
Mean 5.99 4.08 5.04 11.71 9.23 10.47 6.23 5.60 5.91

C.D. (5%) 2.42 1.14 1.79 1.71 1.38 1.60 0.43 0.53 0.59

C.V. (%) 24.33 16.90 16.96 8.81 9.04 7.27 4.19 5.69 4.78

# Local Check varies from Location to Location; Coimbatore - CO (S) 28; R= Rank
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Table 1b: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 1

IVDMD (%) Digestible dry matter (g/ha)

S. Palem Coimbatore Mean Palem Coimbatore Mean

No Entry R R R R R R

1 SPH 1524 43.1 12 39.3 9| 412 | 14 5.6 15 4.6 17 5.1 17
2 SPV 1698 425 | 15 38.7 15| 406 | 18 6.1 5 6.7 2 6.4 3
3 SPH 1578 45.2 6 38.5 16 | 41.8| 10 5.9 8 5.5 10 5.7 9
4 SPH 1575 44.5 8 39.4 7| 42.0 9 6.2 3 5.0 13 5.6 11
5 SPH 1576 436 | 11 40.9 2| 423 6 5.4 19 4.3 19 4.9 19
6 SPH 1573 46.8 3 39.7 6| 43.3 3 5.6 12 5.8 7 5.7 8
7 SPH 1574 47.9 1 38.8 14 | 43.4 2 6.1 7 5.0 14 55 14
8 SPH 1570 46.7 4 38.0 19| 424 5 5.7 11 4.8 16 5.3 16
9 SPH 1572 424 | 17 38.9 13| 406 | 17 5.9 9 5.9 5 5.9 6
10 SPV 1743 437 | 10 39.2 10| 415 | 11 6.1 6 4.9 15 5.5 15
11 SPV 1733 424 | 16 40.4 3| 414 | 12 5.9 10 55 9 5.7 10
12 CSH 16 441 9 38.4 17| 412 | 13 5.6 12 5.8 6 5.7 7
13 SPV 1616 44.7 7 39.3 8| 42.0 8 5.5 18 6.7 3 6.1 5
14 SPH 1342 45.6 5 39.1 11| 424 4 6.1 4 5.1 12 5.6 12
15 SPV 462 47.0 2 40.0 4| 435 1 5.6 16 5.5 10 5.5 13
16 CSV 15 394 | 19 40.0 5| 39.7| 19 5.6 12 7.7 1 6.7 1
17 CSV 17 422 | 18 42.4 1| 42.3 7 5.6 16 4.4 18 5.0 18
18 Local check # 43.1 13 38.3 18 | 40.7 | 16 6.4 2 5.8 8 6.1 4
19 SPV 1664 427 | 14 39.0 12| 409 | 15 6.4 1 6.7 4 6.5 2

44 1 39.4 41.7 5.9 5.6 5.7
C.D. (5%) 2.6 3.3 3.9
C.V. (%) 3.61 5.09 4.42
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Table 2a: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 2

Crude protein (% Ash (%)
Entry Parbhani Akola Dharwad Indore Mean | Parbhani Akola Dharwad Indore Mean
R R R R R R R R R R
SPH 1578 3.95 3 1.49 13 3.79 13 6.89 1 4.03 9 8.47 8| 6.85 15 | 12.27 6 | 9.20 9| 9.20 13
SPH 1575 3.64 | 14 1.73 10 4.69 8 5.78 7 3.96 | 10 8.46 10 | 7.87 10 | 13.31 4 | 8.58 16 | 9.54 8
SPH 1576 3.72 | 13 2.94 1 3.12 17 6.44 2 4.06 8 9.00 1] 8.63 4| 11.00 | 16 | 9.50 3| 953 9
SPH 1573 3.88 8 1.69 12 4.39 10 5.32 14 3.82 | 13 8.88 4 | 8.59 5| 11.70 | 11 ] 9.07 12 | 9.56 6
SPH 1572 4.28 2 1.80 8 4.94 5 5.75 8 4.19 4 8.87 5| 8.07 8 | 12.78 5| 8.86 14 | 9.65 4
SPH 1569 3.89 5 2.28 5 3.49 15 5.54 11 3.80 | 15 8.46 9| 8.51 6| 11.52 | 12 | 9.35 6 | 9.46 10
SPH 1567 3.86 | 10 1.41 15 4.03 11 6.41 4 3.93 | 12 8.31 12 | 8.49 7 | 13.44 2 | 9.32 7| 9.89 2
SPH 1570 3.55 | 15 1.80 9 3.56 14 5.44 12 3.59 | 16 8.19 13 | 7.98 9| 1150 | 13| 9.14 11 | 9.20 12
SPV 1730 3.92 4 1.46 14 4.79 7 6.21 5 4.09 5 8.32 11 | 7.53 13| 11.83 | 10 | 9.92 1] 940 11
SPV 1746 3.88 7 2.66 2 4.91 6 5.43 13 4.22 3 7.74 17 | 6.21 17 952 | 17 | 9.44 5| 823 17
CSH 16 3.42 | 17 1.72 11 4.95 4 5.70 9 395 | 11 8.55 6 | 8.96 1 12.11 7 | 8.58 15 | 9.55 7
SPV 1616 3.79 | 11 2.28 5 4.00 12 5.20 15 382 | 14 8.51 7| 6.36 16 | 11.95 9| 9.15 10 | 8.99 16
SPH 1342 3.88 6 1.23 16 6.00 1 5.13 16 4.06 7 8.13 14 | 8.84 3| 14.52 1] 8.08 17 | 9.89 1
SPV 462 3.87 9 1.82 7 3.18 16 5.03 17 3.47 | 17 8.90 3| 7.21 14 | 1129 | 15| 9.23 8| 9.16 15
CSV 15 3.47 | 16 2.62 3 5.80 2 6.43 3 4.58 1 7.95 16 | 7.69 11 11.44 | 14 | 9.67 2| 9.18 14
CSV 17 3.79 | 12 2.51 4 4.48 9 5.58 10 4.09 6 8.04 15 | 8.90 2| 12.10 8 | 9.49 4 | 9.63 5
Local
Check # 4.73 1 2.05 6 5.57 3 5.84 6 4.55 2 8.97 2| 762 12 | 13.36 3| 895 13 | 9.73 3
Mean 3.85 1.97 4.45 5.77 4.01 8.46 7.90 12.10 9.15 9.40
C.D. (5%) 0.88 0.96 2.25 2.24 0.85 1.67 1.18 3.01 1.49 1.09
C.V. (%) 13.65 29.17 30.42 23.34 14.83 11.84 8.96 14.95 9.77 8.18

# Local Check varies from Location to Location; Parbhani - PKSH 243; Akola - SPV 669; Dharwad - DSH 3; Indore - JJ 1041 R= Rank
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Table 2b: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 2

Metabolizable energy (J/g) IVDMD (%)
Entry Parbhani Akola Dharwad Indore Mean Parbhani Akola Dharwad Indore Mean
R R R R R R R R R R

SPH 1578 708 | 15| 6.19 8| 5.68 17 7.01 6 6.49 17 48.40 | 14 42.20 8 40.70 16 49.00 5] 45.10 15
SPH 1575 726 | 10| 6.45 6| 6.12 11 6.99 8 6.70 6 49.30 | 10 43.80 6 44.60 5 48.50 8 | 46.50 5
SPH 1576 712 | 14| 6.06 13| 6.24 6 6.74 16 6.54 13 48.60 | 13 41.90 10 40.30 17 47.30 | 14 | 44.50 17
SPH 1573 7.29 9| 6.09 9| 578 15 6.91 10 6.52 15 49.70 9 41.70 11 43.20 9 4790 | 10 | 45.60 11
SPH 1572 7.86 1| 6.07 12| 5.93 14 6.60 17 6.61 7 53.10 1 41.50 13 44.20 6 46.00 | 17 | 46.20 6
SPH 1569 7.77 2| 6.66 3| 6.17 9 6.86 13 6.86 3 52.50 2 45.40 3 41.70 14 47.70 | 13 | 46.80 4
SPH 1567 7.45 4| 571 15| 5.99 12 7.03 5 6.54 12 50.60 4 39.20 15 44.70 4 49.00 4| 45.90 9
SPH 1570 722 | 11| 6.07 11 | 5.98 13 6.88 12 6.54 14 49.00 | 11 41.60 12 42.00 12 47.80 | 11 45.10 14
SPV 1730 7.33 8| 5.66 16 | 6.28 5 6.93 9 6.55 11 49.80 8 38.90 16 42.60 11 48.50 9| 44.90 16
SPV 1746 7.64 3| 6.71 2| 7.16 1 7.05 4 7.14 1 51.60 3 45.40 2 43.90 7 48.90 6 | 47.50 2
CSH 16 715 | 13| 5.88 14 | 6.37 4 7.00 7 6.60 8 48.60 | 13 40.50 14 43.50 8 48.50 7 | 45.30 13
SPV 1616 717 | 12 | 6.88 1| 6.23 7 6.90 11 6.79 5 48.80 | 12 46.40 1 40.90 15 47.80 | 12 | 46.00 8
SPH 1342 7.38 7| 5.63 17 | 6.17 10 6.82 14 6.50 16 50.10 7 38.70 17 46.00 3 4710 | 15| 45.50 12
SPV 462 7.39 6| 6.52 5] 6.50 2 6.80 15 6.80 4 50.20 5 44.10 5 41.80 13 4710 | 16 | 45.80 10
CSV 15 7.41 5| 6.57 4| 6.49 3 7.18 2 6.90 2 50.20 6 44.80 4 42.90 10 49.70 2| 46.90 3
CSsv 17 6.94 | 17| 6.09 10| 6.22 8 7.08 3 6.58 9 4740 | 16 42.10 9 46.10 2 49.10 3| 46.20 7
Local
Check # 701 | 16 | 6.25 7| 577 16 7.23 1 6.57 10 48.30 | 15 42.70 7 49.10 1 50.10 1 47.60 1
Mean 7.32 6.20 6.18 6.94 6.66 49.80 42.40 43.40 48.30 46.00

C.D. (5%) 0.63 0.55 0.63 0.54 0.39 3.90 3.30 4.40 3.20 2.70

C.V. (%) 5.19 5.31 6.17 4.67 4.07 4.67 4.70 6.15 3.98 4.16

# Local Check varies from Location to Location; Parbhani - PKSH 243; Akola - SPV 669; Dharwad - DSH 3; Indore - JJ 1041 R= Rank
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Table 2c: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 2

g| Digestible dry matter (g/ha)
No. Parbhani Akola Dharwad Indore Mean
Entry R R R R R
1 SPH 1578 97.38 7 46.51 14 57.45 11 24.75 4 56.52 8
2 SPH 1575 74.02 | 15 54.85 8 56.10 12 23.47 6 5211 | 13
3 SPH 1576 61.30 | 16 39.51 15 47.21 16 14.93 15 40.74 | 16
4 SPH 1573 91.04 | 10 48.71 13 68.86 7 16.13 13 56.19 | 10
5 SPH 1572 92.48 8 3764 | 16 51.78 15 26.14 2 52.01 | 14
6 SPH 1569 92.23 9 56.44 6 54.86 14 20.08 8 5590 | 11
7 SPH 1567 89.65 | 11 55.33 7 71.25 6 20.62 7 59.21 7
8 SPH 1570 104.47 4 50.59 | 10 55.25 13 15.09 14 56.35 9
9 SPV 1730 112.91 3 61.10 4 75.27 3 19.39 9 67.17 4
10 | SPV 1746 99.17 5 69.39 2 88.52 2 18.52 10 68.90 3
11 | CSH 16 80.27 | 13 48.89 | 12 58.89 10 14.29 16 50.59 | 15
12 | SPV 1616 118.70 2 75.94 1 74.23 4 18.14 11 71.75 2
13 | SPH 1342 76.73 | 14 50.32 | 11 64.05 9 23.79 5 53.72 | 12
14 | SPV 462 97.99 6 59.99 5 67.43 8 25.77 3 62.80 5
15 | CSV 15 125.12 1 65.92 3 74.15 5 27.19 1 73.10 1
16 | CSV 17 4128 | 17 27.82 | 17 38.07 17 10.33 17 29.37 | 17
17 | Local Check # 83.40 | 12 53.08 9 90.52 1 16.87 12 60.97 6
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Table 3: Stover quality of sorghum genotypes AVHT kharif 2006 -Zone 3 (Udaipur location)

Sl. Crude Ash (%) ME (J/g) IVDMD (%) DDM (g/ha)
No. Entry protein (%)
R R R R R
1 SPH 1578 512 | 18 9.44 13 6.74 6 46.9 6 38.721 15
2 SPH 1575 5.4 9] 11.39 3 6.32 17 44.4 16 49.826 8
3 SPH 1567 5.94 4 10.67 8 6.44 11 45.2 12 67.619 5
4 SPH 1573 4.03 19 10.63 9 5.97 19 41.6 19 45.66 12
5 SPH 1570 5.86 5| 10.97 4 6.42 13 45.1 13 46.467 11
6 SPH 1572 532 | 10 10.3 11 6.39 14 44.7 14 45.017 13
7 SPH 1569 6.43 2 12.15 1 6.43 12 454 11 49.345 9
8 SPV 1743 6.2 3 10.73 7 6.57 8 46.3 8 38.475 16
9 SPV 1733 5.48 6 9.2 15 6.7 7 46.7 7 64.908 7
10 SPV 1730 5.48 7 9.2 16 7.08 2 48.9 2 81.321 2
11 SPV 1746 6.63 1 9.37 14 6.9 3 48.2 3 65.774 6
12 CSH 16 5.08 14 11.86 2 6.21 18 43.7 18 31.237 18
13 SPV 1616 5.45 8 8.86 17 6.9 4 47.9 4 78.882 3
14 SPH 1342 452 | 18| 10.88 6 6.36 15 44.4 17 48.063 10
15 SPV 462 5.2 11 10.07 12 6.77 5 47 5 69.992 4
16 CSV 15 5.08 15 8.46 18 7.25 1 49.8 1 84.979 1
17 CSsv 17 514 | 12| 10.92 5 6.52 10 45.7 10 26.218 19
CSv 17
18 (local check) 5.03| 16 10.57 10 6.55 9 45.8 9 32.12 17
19 SPH 1413 4.97 17 9.2 16 6.36 16 44 4 15 40.351 14
LOC. MEAN 5.39 10.26 6.57 45.9
C.D. (5%) 1.33 0.52 3.4
C.V. (%) 14.95 4.81 4.45

ME- Metabolizable energy; IVDMD- In vitro dry matter digestibility; DDM- Digestible dry matter; R= Rank
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Table 4a: Stover quality of dual purpose sorghum genotypes -AVHT DP kharif 2006

Ash (%) Crude protein (%)
Sl. Entry Palem Coimbatore ZONE-I ZONE-III All India Palem Coimbatore ZONE-I ZONE-III All India
No. Udaipur Udaipur
R R R R R R R R R R
1 SPV 1715 9.48 13 8.33 12 8.91 | 13 7.77 12 8.53 13 5.44 | 13 3.23 13 4.34 | 13 3.88 | 13 4.18 | 13
2 SPV 1714 11.30 6 9.71 2 10.51 4 9.13 6 | 10.05 4 8.33 1 5.58 1 6.96 1 6.89 2 6.94 1
3 SPH 1467 11.38 5 8.99 9 10.18 8 9.35 4 9.90 7 557 | 11 3.88 12 4.72 | 12 5.95 6 513 | 11
4 SPV 1730 11.47 4 9.72 1 10.60 2 8.48 9 9.89 8 6.82 5 4.92 2 5.87 3 4.97 | 10 5.57 6
5 SPV 1754 10.89 9 9.59 3 10.24 6 9.25 5 9.91 6 6.39 8 4.61 5 5.50 6 6.65 3 5.89 5
6 SPV 1716 11.10 7 9.37 5 10.24 7 9.89 2 10.12 3 6.99 3 4.52 7 5.75 4 497 | 11 5.49 8
7 SPV 1753 10.96 8 8.75 10 9.86 | 10 8.92 7 9.54 9 6.18 | 10 4.59 6 5.38 8 5.74 7 5.50 7
8 SPV 1616 10.54 11 9.34 6 9.94 9 8.43 10 9.44 10 6.23 9 4.33 8 5.28 | 10 5.45 9 5.34 9
9 SPV 1750 10.67 10 8.42 11 954 | 11 8.26 11 9.11 12 5,53 | 12 4.02 10 478 | 11 5.48 8 5.01 | 12
10 SPV 1751 12.74 1 9.48 4 11.11 1 9.86 3| 10.69 1 8.05 2 4.84 3 6.45 2 6.47 4 6.45 2
11 CSH 16 11.48 3 9.13 8 10.31 5| 11.08 1 10.56 2 6.41 7 4.24 9 5.33 9 4.82 | 12 5.16 | 10
12 CSV 15 11.83 2 9.25 7 10.54 3 8.74 8 9.94 5 6.66 6 4.62 4 5.64 5 6.44 5 5.91 4
13 HC 308 10.29 12 8.33 13 9.31 | 12 9.13 6 9.25 11 6.96 4 3.99 11 5.48 7 6.91 1 5.96 3
Mean 11.09 9.11 10.10 9.10 9.76 6.58 4.41 5.50 5.74 5.58
C.D. (5%) 1.93 1.64 0.94 1.44 0.89 2.77 1.29 0.83 2.02 0.88
C.V. (%) 10.32 10.70 4.26 9.39 5.42 24.97 17.34 6.89 20.91 9.40
R= Rank
Table 4b: Stover quality of dual purpose sorghum genotypes -AVHT DP kharif 2006
Sl ME (J/g) IVDMD (%)
No. Entry
Palem Coimbatore ZONE-I ZONE-III All India Palem Coimbatore ZONE-I ZONE-IlI All India
Udaipur Udaipur
R R R R R R R R R R
1 SPV 1715 6.63 7 5.48 10 6.06 | 11 7.03 | 12 6.38 | 11 46.40 | 10 38.30 | 12 4230 | 11 | 48.10 | 11 | 44.30 | 12
2 SPV 1714 6.59 9 6.04 2 6.31 5 7.34 5 6.65 5 | 46.90 6 42.30 2 44.60 3 | 50.60 6 | 46.60 3
3 SPH 1467 6.15 | 11 5.74 8 5.94 | 12 7.20 | 10 6.36 | 12 | 43.40 | 12 40.00 | 10 41.70 | 12 | 49.70 9| 4440 | 1
4 SPV 1730 6.60 8 5.75 7 6.18 | 10 714 | 11 6.50 | 10 | 46.50 9 40.60 8 43.60 9 | 49.10 | 10 | 45.40 | 10
5 SPV 1754 7.04 2 5.78 6 6.41 2 7.51 1 6.78 1 49.10 3 40.60 7 44.80 2 | 51.80 1| 47.20 1
6 SPV 1716 7.08 1 5.88 3 6.48 1 7.25 9 6.74 2 | 49.60 1 41.20 4 45.40 1] 49.90 8 | 46.90 2
7 SPV 1753 6.48 | 10 6.10 1 6.29 6 7.38 3 6.65 6 | 45.70 | 11 42.50 1 4410 6 | 50.80 3 | 46.30 6
8 SPV 1616 6.71 4 6.04 2 6.37 3 7.38 4 6.71 3| 4710 4 42.10 3 44.60 4 | 50.60 5 | 46.60 4
9 SPV 1750 6.68 5 5.85 4 6.26 7 7.30 8 6.61 7 | 46.70 8 40.80 6 43.70 8 | 50.20 7 | 45.90 9
10 | SPV 1751 6.59 9 5.81 5 6.20 8 7.32 7 6.57 9 | 47.00 5 40.90 5 44.00 7 | 50.80 4 | 46.20 7
11 CSH 16 5.87 | 12 5.37 11 5.62 | 13 6.44 | 13 5.89 | 13 | 41.90 | 13 38.00 | 13 40.00 | 13 | 45.00 | 12 | 41.60 | 13
12 CSV 15 6.65 6 5.73 9 6.19 9 7.40 2 6.59 8 | 46.90 7 40.20 9 43.50 | 10 | 51.10 2 | 46.10 8
13 HC 308 6.99 3 5.73 9 6.36 4 7.33 6 6.68 4 | 49.10 2 39.70 | 11 44.40 5 | 50.80 3 | 46.50 5
Mean 6.62 5.79 6.21 7.23 6.55 46.60 40.60 43.60 49.90 45.70
C.D. (5%) 0.46 0.53 0.49 0.46 0.30 2.90 3.20 3.10 3.10 2.00
C.V. (%) 4.11 5.41 3.63 3.74 2.72 3.68 4.64 3.30 3.72 2.55

ME- Metabolizable energy; IVDMD- In vitro dry matter digestibility; R= Rank
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Table 4c: Stover quality of dual purpose sorghum genotypes -AVHT DP kharif 2006
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Sl Entry Digestible dry matter (g/ha)
No.
Palem Coimbatore ZONE-I ZONE-IlI All India
Udaipur
R R R R
1 SPV 1715 51.56 11 38.20 13 44.88 13 64.81 12 54.85 12
2 SPV 1714 59.15 4 59.85 6 59.50 4 86.52 3 73.01 3
3 SPH 1467 50.83 12 50.25 10 50.54 11 77.46 8 64.00 10
4 SPV 1730 48.88 13 62.40 2 55.64 8 65.90 11 60.77 11
5 SPV 1754 53.08 10 60.17 5 56.63 7 105.90 1 81.26 1
6 SPV 1716 59.58 3 61.39 4 60.48 2 69.10 10 64.79 8
7 SPV 1753 54.89 8 58.90 7 56.90 6 89.37 2 73.14 2
8 SPV 1616 57.99 5 62.69 1 60.34 3 82.00 7 71.17 5
9 SPV 1750 57.50 6 47.52 11 52.51 10 82.48 6 67.50 7
10 SPV 1751 56.46 7 54.43 8 55.44 9 72.83 9 64.14 9
11 CSH 16 54.11 9 43.57 12 48.84 12 42.95 13 45.90 13
12 CSV 15 61.97 2 61.89 3 61.93 1 83.93 5 72.93 4
13 HC 308 63.40 1 50.71 9 57.06 5 84.96 4 71.01 6
Mean 56.08 54.69 55.39 77.21 66.30
R= Rank




14.Dough and roti quality of sorghum — CV Ratnavathi and MY Kamatar

Sorghum is a staple food in many parts of the country. Though sorghum is known as a
nutritious grain, the consumption of this cereal is coming down due to the availability of, and
easy methods of cooking of fine cereals. The other major reasons are: dying traditional food
habits, requirement of special skill in preparing sorghum rotis and non-availability of ready-
made flour and suji from sorghum in the market. There is a need to popularize sorghum
foods as sorghum with its rich fibre and low starch digestibility makes an ideal food for
diabetic and obese population in the urban as well as rural society.

In India sorghum is traditionally consumed in the form of unleavened pan cake (bhakri). For
many years sorghum eating population particularly in rabi growing areas, the roti made from
Maldandi (M35-1) was preferred for taste and softness, over other genotypes. A study made
on the dough quality and roti quality analysis of the kharif and rabi sorghum genotypes was
done to assess the dough and roti quality using M 35-1 as control or check. A taste panel
consisting of 15 members trained for tasting and scoring rotis was used for the assessment
of roti quality. Each time 10 members did the evaluation on a hedonic scale 1to 4 ranging
from very good (4) to not good (1). The results of the dough quality and roti quality of rabi
2005-06 genotypes were presented below.

Dough quality: For the preparation of roti, the quality of the dough is very important and the
quality is assessed by different parameters like a) water requirement, b) kneading quality c)
time required for baking, d) rolling quality (diameter of the roti that is expanded with a equal
amount of flour); e) diameter of the roti after baking and f) percent moisture retained in the
roti. The kneading quality was scored in a scale of 1-3 (1= poor, 2= medium to good and 3=
very good)

IVHT trial: A total of 14 genotypes along with four checks were analyzed for dough quality.
Except for the baking time, the genotypes in IVHT trial showed significant variation for all the
parameters tested (Table-1). The requirement of water to make a dough with constant
amount of flour varied from 24.3 ml (SPH 1582) to 30 ml ( SPV 1762 and SPV 1766 apart
from M35-1) The dough made from higher amount of water was relatively better in quality.
The genotypes exhibited similar score for kneading quality and rolling quality. They are SPH
1582, SPV 1762, SPV 1766, SPH 1580 and SPH 1583. These genotypes are also
comparable to check genotypes. The rolling quality varied from 19.17 to 24.6 cm. The
entries with superior dough quality were: SPH 1582, SPV 1762, SPV 1766, SPH 1580 and
SPH 1583 (compared to M 35-1). The roti in all cases had a lower diameter after baking.
Thus, dough quality evaluation does not correlate to the preference to M 35-1 by the roti
consumers.

AVHT trial: A total of 14 genotypes along with five checks were analyzed for dough quality
and presented in Table-2. Except for the baking time, the genotypes in AVHT trial showed
significant variation for all the parameters tested. The water required to make a dough varied
significantly from 25 ml (SPV 1672 and SPV 1680 and Maulee) to 30 ml ( SPV 1768, SPH
1500, SPH 1449 and SPH 1709,SPV 1626 and SPH 1769). The rolling quality of the roti
from these genotypes varied from 19.5cm to 24.17cm. The genotypes with good kneading
quality (SPV 1768, SPH 1456, SPV 1680 and SPV 1769) also had a very good rolling quality
maximum to 24 cm. The diameter of the roti after baking was reduced by 2 cm invariably in
all the genotypes including checks.

Roti quality: Roti prepared in the traditional method was used for analyzing the taste and
sensory properties. The taste and sensory properties were measured on a hedonic scale.
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The properties used for sensory evaluation were a) roti colour and appearance, b) roti
texture, c) roti flavor, d) grade and e) acceptability of the roti .

IVHT trial: A total of 14 genotypes from Initial varietal hybrid trial were analyzed for roti
quality and the data were presented in Table-3. Three checks were used for a comparison.
There was no significant variation for roti color, roti texture and roti flavor. The genotypes
were significantly different for the roti taste. The genotypes with good taste having a score
above 3.0 comparable to checks M 35-1 and CSV 14R were SPH 1583, SPV 1762, SPH
1582, SPV 1765 and SPV 1767. The acceptability for the roti also was above the score 3.0
in these genotypes.

AVHT trial: A total of 12 genotypes were evaluated in advanced varietal hybrid trial in
comparison to 5 released cultivars and the data were presented in Table-4. All the
genotypes were significantly different for the different quality parameters tested except for
the roti color and appearance. Seven genotypes were superior to M 35-1 in roti taste and
acceptability. They are SPV 1768, SPH 1500, SPV 1709, SPV 1501, SPV 1680, SPV 1668,
SPH 1504 and SPV 1712. These genotypes were superior for the acceptability of roti also.

Roti quality analysis

AVHT trial (Kharif-2006): Nine advanced varieties/hybrids and seven released cultivars
were analyzed for roti quality at UAS, Dharwad. The data were presented in Table-5. The
genotypes were not significantly different for the parameters analyzed.All the genotypes
were on par with M 35-1 for roti quality. Only CSV 216R was having a low acceptability
compared to other genotypes.

Table 1: Dough quality analysis of sorghum genotypes from IVHT-Rabi 05-06

Entry Water Rolling Diameter Kneadin Time of %
requirement quality after g quality baking Moisture
(ml) (cm) baking (cm.) (min.)
SPH 1583 25.00 23.00 2117 2 2.83 15.01
SPH 1581 29.33 16.67 16.00 1 217 25.72
SPV 1762 30.00 2417 21.67 3 217 18.93
SPV 1758 26.33 22.83 2117 1 217 12.73
SPH 1582 24.33 24.60 21.97 3 217 10.93
SPV 1763 29.33 21.00 19.17 1 217 13.45
SPH 1579 26.33 20.67 19.17 1 217 17.68
SPV 1757 24.83 20.50 18.57 1 217 17.80
SPV 1755 25.33 22.83 2117 1 2.33 17.80
SPH 1580 28.67 23.07 21.00 2 233 19.58
SPV 1759 27.33 22.83 21.00 1 217 12.17
SPV 1761 26.67 21.83 20.33 1 217 14.88
SPV 1766 30.33 2417 2117 3 217 15.41
SPV 1767 26.67 19.17 17.67 1 217 20.17
M 35-1 30.00 19.17 17.83 3 217 26.23
CSV216R 26.33 23.00 2110 3 2,67 13.24
CSH 15R 30.00 23.83 21.67 2 2.33 13.53
CSV 14R 29.00 22.33 20.33 3 217 13.77
Mean 27.55 21.98 2012 2.26 16.61
C.V. 3.34 2.61 2.84 13.07 13.24
F ratio 14.76 39.79 25.81 1.26 11.65
F Prob. 0.00 0.00 0.00 0.27 0.00
S.E. 0.53 0.33 0.33 0.17 1.27
C.D. 5% 1.52 0.95 0.95 - 3.65
C.D. 1% 2.05 1.28 1.27 - 4.90
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Table 2: Dough quality analysis of sorghum genotypes from AVHT-Rabi 05-06

S. Entry Water requirement | Time of baking | Kneading Rolling Dia. After %
No. (ml) (min.) quality quality (cm) baking (cm.) Moisture
1 SPV 1768 30 217 3 2417 20.67 16.6
2 | SPH 1500 (IS) 30 217 3 23 21.33 1242
3 | SPH 1449(DS&IS) 30 217 2 22.33 20.83 1242
4 | SPV 1709 (SS) 30 2.33 3 22.67 20.33 13.35
5 | SPV1677 26 217 1 19.5 18.07 10.99
6 | SPV 1626 (SS) 30 217 3 23.67 21.83 12.94
7 | SPV 1668 (DS) 26.3 217 2 225 2117 13.06
8 | SPH 1456 255 217 3 24.03 22 13.28
9 | SPV 1672(DS&SS) 25 2 3 23.9 22 14.3
10 | SPV 1680 (DS) 25 233 2 24 22 14.66
11 | SPH 1504 (DS) 26.3 25 3 23.83 21.67 15.58
12 | SPV 1712 (DS) 3 217 2 21.33 19.33 1717
13 | SPV 1704 29.7 25 1 21.33 19.33 12.62
14 | SPV 1769 30 2.67 3 24.07 22.03 14.95
15 | CSH15R 25.7 233 2 221 20 18.19
16 | CSV 14R (DS&SS) 30 217 3 20.67 19.17 11.18
17 | CSV 216R (DS&SS) 25.7 217 3 23.67 21.67 13.69
18 | MAULEE (SS) 25 217 2 235 21.33 12.68
19 | M35-1 30.7 217 3 23.83 21.77 12.67
Mean 28.11 2.24 22.77 20.82 13.98
C.V. 1.51 13.97 2.61 321 10.64
F ratio 93.23 0.76 154 9.3 55
F Prob. 0 0.74 0 0 0
S.E. 0.24 0.18 0.34 0.39 0.86
C.D.5% 0.7 - 0.98 1.1 246
C.D.1% 0.94 - 1.32 1.48 33

Table 3: Roti quality analysis of sorghum genotypes from IVHT-Rabi 05-06

S. Entry Roti color and Roti Roti taste Roti Grade of the Overall
No appearance texture flavour product acceptability
1 | SPH 1583 3.14 2.99 3.55 3N 3.33 33
2 | SPH 1581 2.77 2.66 2.67 244 2.44 24
3 | SPV1762(SS) 3.33 344 3 2.89 3.22 3.1
4 | SPV 1760 2.89 3.22 2.33 244 2.22 2.3
5 | SPH 1582 3.33 3.55 3.22 31 3.22 3.2
6 | SPV 1756 3.77 3.33 2.89 2.66 2.77 29
7 | SPV1763(SS) 3.55 2.89 2.78 3 2.77 3
8 | SPH1579(DS) 3.22 3.22 1.89 2.55 211 23
9 | SPV1765(SS) 3.44 3.55 3.55 3 3.22 3.2
10 | SPV 1757 3.11 3N 1.66 2.55 1.77 1.8
11 | SPV 1755 3 2.77 2 2.33 2.67 2
12 | SPV 1759 3.33 3 1.77 222 1.77 22
13 | SPV 1766 3.05 3 2.99 2.89 2.88 2.8
14 | SPV 1767 3.55 2.89 3.33 2.77 2.77 29
15 | M35-1 3.22 2.78 2.22 2.66 244 2.2
16 | CSH15R 3.33 2.88 1.89 233 1.77 1.8
17 | CSV14R 3.33 3.66 3.33 3.66 3.55 37
Mean 3.26 3N 2.65 2.74 2.64 2.7
C.V. 14.61 14.62 18.71 22.85 15.86 18
F ratio 0.85 1.35 52 1.03 5.57 4.2
F Prob. 0.63 0.23 0 0.45 0 0
S.E. 0.27 0.26 0.29 0.36 0.24 0.3
C.D.5% - - 0.82 - 0.7 0.8
C.D. 1% - - 1.11 - 0.94 1.1
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Table 4: Roti quality analysis of sorghum genotypes from AVHT Rabi 05-06

S. Entry Roti color and Roti Roti Roti Grade of the Overall
No appearance texture taste flavour product acceptability
1 | SPV 1768 3.66 34 3.33 3N 2.55 34
2 | SPH 1500 3.1 2.8 3 3 3.1 3
3 | SPH 1449(DS&IS) 3.33 36 2.66 2.66 2.77 3.1
4 | SPV 1709 (SS) 3.55 34 3.77 3.33 3.1 34
5 | SPV 1677 3.55 3.2 1.78 2.66 1.99 2
6 | SPH 1501 3.22 3.2 322 3.22 3.44 31
7 | SPV 1668 (DS) 3.44 34 3.55 344 3.55 36
8 | SPV 1680(DS) 3.33 36 3.22 2.89 3.11 31
9 | SPH 1504(DS) 3.66 3.6 3.55 3.55 3.55 34
10 | SPV 1712(DS) 2.89 3.1 3.1 2.77 2.89 29
11 | SPV 1704 (SS) 2.99 3.3 2.77 3 2.77 29
12 | SPV 1769 3.55 3.7 244 2.77 2.55 26
13 | CSH 15R 4.11 4 3.33 3 3.1 32
14 | CSV 14R (DS&SS) 3.44 34 2.55 2.55 2.55 24
15 | CSV 216R 3.55 36 3.33 278 3 29
16 | MAULEE (SS) 3 29 2.66 278 2.55 3
17 | M 35 - 1(CHECK) 344 34 3 2.88 3.11 3
18 | Control M 35 - 1 3.66 3.7 3.88 3.78 3.88 39
19 | M35-1 3.66 27 3.33 3.22 3.33 33
20 | M35-1 3.55 34 3.44 3.55 3.22 3.2
21 | M35-1 3.22 2.7 3.33 3.66 3.33 33
Mean 342 3.3 3.03 3.02 2.94 3
C.V. 11.86 1.2 18.85 15.53 19.32 19.6
F ratio 1.45 2.7 3.29 2.55 3.25 2.6
F Prob. 0.15 0 0 0 0 0
S.E. 0.23 0.2 0.33 0.27 0.33 0.3
C.D.5% - 0.6 0.94 0.77 0.93 1
C.D. 1% - 0.8 1.26 1.03 1.25 1.3
C.D. 1% - 0.8 1.26 1.03 1.25 1.3
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Table 5: Roti quality analysis of sorghum genotypes of advanced varietal/ hybrid trial

S. Entry Colour Texture Aroma Taste Overall
No. acceptability
1 | SPV 1626 7.67 6.97 6.67 6.57 6.83
2 | SPV 1704 7.3 6.57 4.53 6.57 6.77
3 | SPH 1449 7.3 7.03 6.57 6.5 6.8
4 | SPH 1501 6.63 A7 6.73 7.03 6.9
5 | SPH 1582 7.33 7.1 6.73 6.8 6.97
6 | SPH1579 721 6.77 6.63 6.87 6.73
7 | SPV 1761 7.37 747 6.77 7.37 6.93
8 | SPV1762 73 743 6.83 7.03 7.03
9 | SPV1757 747 7.37 6.8 6.9 7.03
10 | CSH15R 7.2 1.37 7.1 7 7.1
11 | CSV216R 743 6.8 6.9 6.73 5
12 | Maulee 7.33 6.93 6.83 6.83 713
13 | M35-1 7.1 75 6.73 6.93 7.07
14 | CSV 18 743 7.2 6.9 6.97 7.03
15 | DSH4 6.7 6.57 6.5 6.47 6.3
16 | DSV4 147 7 6.83 7.03 7.03
Mean 721 7.08 6.63 6.85 6.79
Minimum 6.63 6.57 453 6.47 5
Maximum 7.67 75 7.1 7.37 713
Range 1.03 0.93 257 0.9 213
C.V. 7.87 9.1 13.45 749 16.1
F Prob. 0.81 0.79 0.29 0.81 0.79
S.E. 0.33 0.37 0.51 0.3 0.63
C.D.5% - - - - -
C.D. 1% - - - - -
Description Score
Like extremely 9 Best
Like very much 8
Like moderately 7
Like slightly 6
Neither like or dislike 5
Dislike slightly 4
Dislike moderately 3
Dislike very much 2
Dislike extremely 1 Worst

Note: - 1). The data of each replication for the above traits is arrived by taking the mean score of 10 panelists who tasted the roti samples
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15.SWOT analysis on AICSIP — Drs. B Dayakar Rao & Vilas A Tonapi

Strength

1.

The research work under AICSIP has made creditable contributions since its
inception with many hybrids and varieties released both at regional and national
levels.

2. Strong scientific human resource base and highly competitive time tested system

3. Strong partnership with other departments and NGOs.

4. Well developed linkages with other national and international institutions/
organizations.

5. Ability to anticipate challenges and proven ability to meet them.

6. Impact of these programmes especially has been positive as in NRCS with input
output balance sheet on R&D investment are encouraging

7. It provide nation wide testing of entries of sorghum of both private ad public hybrids

8. Very good system of monitoring of experimental trials conducted at various centres

9. Well organized, diverse, integrated, coordinated research and education
infrastructure.

Weakness

1. Problem of seed production of other than popular hybrids/varieties including that of
forage sorghum, is still a lacuna. The impact of the hybrids /varieties is yet to become
apparent due to this.

2. Major pest and disease problems such as shootfly and grain mold are yet to be
addressed on war-footing, though so much has been done. We need to address
them through novel techniques.

3. Low investments in research and regional imbalance in resource allocation.

4. Limited availability of trained human resources in frontier areas of science.

5. Inadequate involvement of other stakeholders.

6. Weak inter-disciplinary linkages.

7. Lack of system orientation in research.

8. Inadequate monitoring, review, and evaluation system.

9. Inadequate emphasis on socio-economic, policy, and gender-related issues.

10. Poor environment for scientific leadership development, inadequate personnel which

is because of frequent transfers in AICSIP system.

Opportunities

1. Zone and product based research programs addressing all target ecologies

2. Introduction and exploitation of underutilized and new crop species.

3. Improving quality of produce and minimizing post- harvest losses.

4. Tapping traditional wisdom in farming.

5. Agronomic packages that are still not transferred can really boost rabi productivity

Threats

1. Protecting IPR’s and warding off bio-piracy are greater challenges in today’s context
as the confidentiality is major concern.

2. Inter and intra centre competition among SAU’s and with NRCS with possible
duplication of work and wastage of resources.

3. Limited operational resources and outdated laboratory equipment in several
laboratories.

4. Lack of performance oriented management and personnel policies.

5. Insufficient response to implementing Organizational and Management (O&M)
reforms.

6. Lack of synergies and complementarities.
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7. Second-generation problems in technology generation and transfer.
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16.Market prices criteria for advancing sorghum genotypes in AICSIP national
trials
B Dayakar Rao, P Prakash, OV Ramana and N Seetharama

1.0 Introduction

The selection process for identification of hybrid or variety and its suitability to a region or
country as a whole is rigorous. Many technical parameters will have to be taken into
consideration for the above said purpose. In this context, the need for promoting the
advanced materials to the stage of release of a hybrid/variety based on market price is
worth-considering. Market price reflects the quality of the grain as perceived by traders and
consumers.

Normally sorghum grain with bright luster, bold size and plump shape (no flat ends) fetches
higher prices. Further, varieties fetch higher prices than hybrids. Kharif grain is valued lesser
than rabi sorghum grain due to latter’s superiority in qualitative parameters such as hardness
of grain, dough quality and presumably better taste. This analysis is conducted for the past
three years. However, the current year analysis is characterized by the zone-wise analysis.

2.0 Objectives
1. To ascertain the relative market value of entries of sorghum cultivars received from
various test centres under AICSIP
2. To understand the correlation of market prices with grain parameters such as size,
grain mold infection level and grain yield

3.0 Methodology
1. Thirteen dual purpose sorghum entries entered into AVHT were received from 3
AICSIP locations for viz., Palem, Coimbatore and Udaipur
2. 18 entries from 2 locations for AVHT Zone |, Palem and Coimbatore
3. 16 entries from 2 locations AVHT Zone Il, Akola (Mah), Parbhani (Mah) and
4. 18 entries from 1 location for AVHT Zone lll, Udaipur centre were received.

Though we received samples from Dharwad there was some problem in codes and hence
not considered for current analysis to include in AVHT — Zone I. Even seed weight of Zone IlI
was unrealistic hence not considered for the current analysis. The market prices for the
samples from above locations were collected from following 4 urban regulated markets:
Solapur, Pune (Maharashtra), Gulbarga (Karnataka) and Hyderabad (AP). Three sub-
markets were used from each of above mentioned markets whose prices were averaged.
The period pertains to Jan- March 2007. The average or mean price for the entries, SD, CV,
SE, minimum, maximum and the range were calculated for each AVHT samples from
various locations.

With the help of SPSS statistical package, correlation between any two variables (Market
price vs Grain yield, Market price Vs Seed weight (100 grain wt.) and Market price vs Mold
score (threshed grade) is worked out.

4.0 Results
4.1.0 A Variation in prices of the entries across the samples from AICSIP centres

4.1.1 The effect of location from where the samples originated

Zone |: AVHT samples from Coimbatore commended relatively higher prices (mean = Rs
564/q); the range was also high (Rs 121/q) and CV of 5.44 (Table 2)
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Zone lI: AVHT samples from Akola had relatively higher prices (mean = Rs 575/q); the
range was also high (Rs 135/q) and CV of 5.01% (Table 3)

Zone llI: The lone sample from Udaipur AVHT fetched a mean price from four markets Rs.
623/q with arrange Rs 100 and lowest CV 4.50. As it is evident the price commended is the
highest in Zone IIl from sample drawn from Udaipur location compared with other locations
(Table 4)

4.1.2 Cultivar means
4.1.2.1 Varieties Vs Hybrids

1. The sample values from all the locations when pooled and analyzed for price
behavior across the entries, it was found that SPV 1733 ranking 11 in Zone-I for
grain yield fetched highest price (mean= Rs 583/q) and many other entries such as
SPV1746 and SPV 1730 too fetched a mean price very close to above price. In
general, the difference in mean values is not very large (range =. Rs 73/q).

2. Highest mean price for hybrids was obtained for SPH 1569 (grain yield rank in trials =
13; Rs 579/q) followed by SPH 1575 with Rs 564/q.

3. This is a combined hybrid/varietal trial. However, there is no significant difference
existed between hybrid and varietal entries unlike in the past years.

4. In this combined AVHT trials, first three entries with highest mean prices are varieties
followed by 2 hybrid entries and again by 2 varieties and so on. It appears that
hybrids are narrowing in their price parity with varieties by bridging gap in apparent
quality which is usually reflected in the price of the output.

4.1.3 Dual purpose AVHT cultivars

1. Among samples from various locations, AVHT sample from Udaipur fetched highest
mean of Rs 610/q, with a range of 177 and CV of 7.69 %. This is closely followed by
sample from Coimbatore centre with a mean value of Rs 565/q. Extent of variation
was lowest in Palem samples (CV=6.82%) (Table 1).

2. The sample values from all the locations when pooled and analyzed for price
behavior across the entries it was found that SPV 1730 fetched highest grain price of
594/q (this entry figured across 2 out of 3 locations in one of the top 3 ranks). SPV
1751 and SPV 1754 closely follow with Rs 590/qg and Rs 589/q.

3. Lone hybrid entry SPH 1467 fared better than varietal checks in market price of Rs.
573/q.

4. However, dual purpose variety or hybrids need to be judged in the context of both
grain as well as fodder. The limitation of the current study is in absence of collection
of fodder samples and their prices, only product value of grain is assessed.

4.2. Correlation

Correlation between market price and other variables such as seed size (100 grain weight.),
grain yield and grain mold score (threshed grade) are worked out as it is a fact that market
prices in isolation may not solely reflect the superiority of the entries tested.

1. There is a negative correlation between market price and yield; Fortunately, it is not
significant in all AVHT Zones and dual purpose entries.

2. Correlation between market price and seed weight is positive but non- significant
except in dual purpose AVHT (r = 0.62) (Note small range in seed size)

3. Market price is again negatively correlated with mold score and is significant in case
of AVHT Zone Il (r = -0.53) and dual purpose cases (r = -0.60 threshed grain score
used) (Table 6).

5.0 Conclusions
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1. The market prices of various samples tested across centres will act as proxy for
profitability under the given input recommendation. An analysis based on market
prices may also form one of the criteria of the index comprising other technical
parameters, and therefore for advancing material in national trials.

2. Among the AVT entries SPV 1698, SPV 1730 and SPV 1746 have established as
superior entries across the markets and the overall mean too vouches for the same
(Table 5). The price commended for these three is 18-20 % higher than the
government announced Minimum Support Price (MSP) of Rs 555/ q (Maldandi).
Obviously, some entries have fetched higher than MSP.

3. Unlike the AVT entries, there is no agreement on superiority of any single AHT entry
over the other. No AHT entry with highest mean market price in a particular market
has repeated its performance in other zone. However, the overall situation pointed at
superiority based on mean highest market price with regard to SPH 1569 (Rs. 579/q)
genotype which is closely followed by SPH 1575 (Rs. 564/q) and SPH 1413 (Rs.
563) . In all, the variation in prices across the entries is not highly significant. The
prices realized from them are surprisingly above MSP of Maldandi variety (Rs 555/q).

4. This narrowing gap of market prices between hybrids and varieties is unusual
feature, prompting that the currently bred hybrids are qualitatively closer to new
varieties. This will encourage breeders; however, it has to be proven over a period of
time. Also nutritional and food quality traits are to be considered.

5. Negative and significant correlation existed between market price and threshed grain
mold score agrees the popular belief molded grain reduces the profitability of growing
such entries. We may go for rigorous selection for such entries with less susceptible
ones for identification.

Acknowledgements: We thank Shri. Venkat Swamy his effort in collection of prices data
from various markets across major sorghum trading regions of the country. All traders who
provided information are gratefully acknowledged.

Table 1: Mean values of market prices (Rs/q) for the dual purpose genotypes from
different AICSIP locations: AVHT, 2006-07

Entry Samples obtained from AICSIP locations Average Ranking
Palem Coimbatore Udaipur

SPV 1730 543 623 615 594 1
SPV 1751 554 599 618 590 2
SPV 1754 534 591 641 589 3
SPV 1714 480 615 639 578 4
SPH 1467 511 570 637 573 5
SPV 1753 483 NA 662 572 6
SPV 1750 481 588 642 570 7
SPV 1616 493 584 612 563 8
HC 308 481 594 NA 537 9
CSV 15 477 NA 583 530 10
CSH 16 458 490 618 522 11
SPV 1715 469 485 571 508 12
SPV 1716 441 477 485 468 13
Mean 492.62 564.86 610.23 556
SE 9.32 16.28 13.55 13
SD 33.61 53.99 46.95 45
C.V. (%) 6.82 9.56 7.69 8
Range 113 146 177 145
Minimum 441 477 485 468
Maximum 554 623 662 613
CD (5%) 20.31 36.27 29.83 29
F (prob) 0.00 0.00 0.00 0
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Source: - Market price survey of AICSIP samples 2006-07, AICSIP, NRCS, Hyderabad
*Figures in parentheses indicate number of APMC'’s markets (sub-market) in each regulated market

Table 2: Mean values of market prices (Rs/q) for the sorghum genotypes from

different AICSIP locations for Zone I: AVHT, 2006-07

Entry Samples from AICSIP locations Ranking
Palem Coimbatore Average

SPV 1698 523 612 568 1
SPV 1664 524 598 561 2
SPH 1572 512 596 554 3
SPH 1574 515 591 553 4
SPV 1733 540 566 553 5
CSH 16 494 603 548 6
SPH 1578 501 589 545 7
CSV 15 493 594 544 8
SPV 1743 474 592 533 9
SPH 1575 487 575 531 10
SPH 1524 482 557 520 11
SPV 1616 482 556 519 12
SPV 462 487 539 513 13
SPH 1576 482 540 511 14
SPH 1342 488 520 504 15
SPH 1573 470 531 501 16
SPH 1570 483 506 494 17
Csv 17 417 491 454 18
Mean 491.8 564.1 527.9
SE 6.3 85 74
SD 26.7 36.2 314
C.V. (%) 54 6.4 5.9
Range 123.0 121.3 122.1
Minimum 417.3 490.8 454.0
Maximum 540.3 612.0 576.1
CD (5%) 13.3 18.0 15.6
F (prob) 0.0 0.0 0.0

Source: - Market price survey of AICSIP samples 2004-05, AICSIP, NRCS, Hyderabad

Table 3: Mean values of market prices (Rs/q) for the sorghum genotypes from

different AICSIP locations for Zone Il: AVHT, 2006-07

Entry Samples from AICSIP locations Ranking

Parbhani Akola Average

SPV 1730 554 633 594 1

Local check 612 567 589 2

SPV 1616 545 599 572 3

SPV 1746 533 610 571 4

SPH 1569 504 626 565 5

CSVv 15 503 617 560 6

SPV 462 507 588 547 7

SPH 1567 518 571 544 8

SPH 1342 514 567 540 9

SPH 1572 507 565 536 10

SPH 1575 494 571 533 11

SPH 1573 500 560 530 12

CSH 16 505 550 527 13

SPH 1576 497 539 518 14

CSv 17 483 535 509 15

SPH 1570 509 498 504 16

Mean 517.66 574.69 546

SE 7.78 9.04 8

SD 31.11 36.17 34

C.V. (%) 6.01 6.29 6

Range 129 135 132

Minimum 483 498 490

AICSIP Coordinating Team Report-2006-07

Page 91 of 120




Maximum 612 633 622
CD (5%) 16.58 19.27 18
F (prob) 0.00 0.00 0

Source: - Market price survey of AICSIP samples 2004-05, AICSIP, NRCS, Hyderabad
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Table 4: Mean values of market prices (Rs/q) for the sorghum genotypes from Udaipur
AICSIP location for Zone lll: AVHT, 2006-07

Prices in various markets (Rs/q)
Solapur | Mean Price

Entry Gulbarga (3) | Hyderabad (3) Pune (3) 3 (Rs/q) Ranking
SPV 1746 613 614 685 739 663 1
SPH 1569 606 607 688 735 659 2
CSH 16 569 615 688 725 649 3
SPV 1730 569 613 684 716 646 4
SPV 1743 573 577 696 725 643 5
SPV 1733 526 606 695 744 643 6
SPV 1616 551 590 694 711 637 7
SPV 462 516 626 679 705 632 8
SPH 1572 536 598 661 724 630 9
CSV 17 503 606 686 698 623 10
SPH 1575 495 605 665 715 620 11
SPH 1578 483 605 680 710 620 12
SPH 1342 506 586 649 714 614 13
CSV 15 514 577 655 708 614 14
SPH 1567 493 595 663 684 609 15
SPH 1570 421 595 651 698 591 16
SPH 1413 395 571 650 648 566 17
SPH 1573 448 532 630 643 563 18
Mean 517.61 595.44 672.17 707.89 623.28
SE 13.85 5.09 4.60 6.41 6.61
SD 58.75 21.61 19.52 27.22 28.05
C.V. (%) 11.35 3.63 2.90 3.84 4.50
Range 218 94 66 101 100
Minimum 395 532 630 643 563
Maximum 613 626 696 744 663
CD (5%) 29.22 10.74 9.71 13.53 13.95
F (prob) 0.00 0.00 0.00 0.00 0.00

Source: - Market price survey of AICSIP samples 2004-05, AICSIP, NRCS, Hyderabad

Figures in parentheses indicate number of sub-markets in each APMC

Table 5: Best performing AVT entries in different AICSIP locations
based on Market prices (2006-07)

S. No Location Entry fetch Price (Rs/q)
AVHT highest
Zone | Coimbatore SPV 1698 612
Zone ll Akola SPV 1730 633
Zone lll Udaipur SPV 1746 663
Overall SPV 1746 582
Dual purpose | Udaipur SPV 1753 662

Source: Analysis based on Market survey data, AICSIP / NRCS, Hyderabad 2006-07
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Table 6: Correlation between market prices and other parameters of AICSIP entries for

2006-07
Zones Correlation Correlation (r) Status of P value
between value significance

AVHT Zone | Price and yield -0.075 NS -
Price and seed wt 0.290 NS -
(100 gr.wt)

Price and mold -0.451 NS -
score (threshed)

AVHT Zone Il Price and yield -0.117 NS -
Price and seed wt 0.274 NS -
(100 gr.wt)

Price and mold 0.383 NS -
score (threshed)

AVHT Zone Il Price and yield -0.198 NS -
Price and mold -0.528 S 0.024
score (threshed)

Dual purpose Price and yield 0.263 NS -
Price and seed wt 0.618 S 0.024
(100 gr.wt)

Price and mold -0.601 S 0.30

score (threshed)

r-correlation coefficient; p-probability level (%);
Source: Analysis based on Market survey data, AICSIP / NRCS, Hyderabad 2006-07
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17. Activities during 2006-07

April 06

Preparations for ICAR-ICRISAT collaborative research review meeting

A planning meeting to prepare for ICAR-ICRISAT collaborative research review at New Delhi was held at NRCS on
15t April 2006. ICAR was represented by Dr. SN Shukla, ADG (F&FC) and Dr. N. Seetharama, Director, NRCS, while
Dr. CLL Gowda, Leader, Global Theme-Crop Improvement and Dr. KN Rai, Principal Scientist (Pearl millet Breeding)
represented ICRISAT. The fundamental needs and the essential purposes of collaboration, and the approaches were
discussed. The group deliberated on the scope of the collaboration and protocols to be followed. It was agreed to
emphasize long-term sustainable collaboration to solve the tough problems that are difficult for the national programs
to achieve on their own. The programme and draft agenda items for the ensuing ICAR-ICRISAT collaborative research
meeting to be presented to the DGs of ICAR and ICRISAT during May 25-26, 2006 are now ready.

Special SRC Consultations on Sorghum Improvement

A special Scientific Research Committee (SRC) meeting was organized at NRCS on 29 April, 2006 for consultations
on sorghum improvement. Former heads of NRCS, Drs. NGP Rao, UR Murthy and BS Rana, along with Dr. Y
Yogeshwar Rao, President, AP Seedmen Association were the guest participants. Dr. N Seetharama, Director- NRCS,
presented the medium-term vision for sorghum research and development in India. He suggested the development of
cultivars for specific end-uses considering specific expected demands. Dr. B Dayakar Rao presented the SWOT
analysis of NRCS and AICSIP. The current activities and the progress expected in breeding and future emphasis were
discussed by respective NRCS scientists, viz., Drs. S. Audilakshmi (kharif sorghum), Prabhakar (rabi sorghum), B
Venkatesh Bhat (forage sorghum), AV Umakanth (dual-purpose sorghum), CV Ratnavathi (food safety), R
Madhusudhana (MAS) and C Aruna (pest resistance). Dr. NGP Rao advocated a two-pronged approaches of AICSIP
field testing of advanced entries, and trait-based basic research to improve rabi sorghum productivity. He hoped that
with the new and young staff, improved facilities and new laboratories, NRCS is fully geared up to advance sorghum
research for the benefit of the nation and beyond. Dr. Rana suggested that sorghum has more scope in niche areas
where it can replace other crops. Dr. Murthy mentioned that converted A2 restorers may be used for hybrid production
with grain mold tolerance. Dr. Yogeshwar Rao stated that opportunities exist for linkages with seed industry to share
Bt transgenic, fully developed germplasm, selection of hybrids during field days and licensing NRCS seeds to private
sector under mutually agreed terms. All NRCS scientists participated in the deliberations.

Consultations to develop International Sorghum Information System (ISIS)

The NRCS team consisting of Drs. AV Umakanth, M Elangovan, Mr. OV Ramana and V Ravikumar joined Dr. HE
Sashidhar, Associate Professor, UAS, Bangalore and his team during 11 and 12 of April 2006 to discuss about
development of International Sorghum Information System (ISIS) development initially under the DBT- sponsored
project. The team felt that the ICIS developed for rice by IRRI, Philippines is the best model and has a user-friendly
retrieval system. The identified basic data input such as ID numbers, pedigree information required for the ISIS will be
shared by NRCS. Conversion of pedigree-wise database (SPV & SPH Nos) developed by NRCS into new format
under ISIS will be initially executed at GKVK, Bangalore. Right to access the information under ISIS can be regulated
under the new IPR regime. We expect to link this to a millet digital library, and hope the private sector to eventually
finance this venture.

Planning consortia for NAIP project formulation

A meeting of NRCS and ICRISAT scientists to plan for NAIP projects and form a consortium was held at NRCS on
17th April, 2006. All the NRCS scientists, Drs. BVS Reddy, S Ramesh, V Vincent and RK Varshney from ICRISAT and
Dr. M. Blummel from ILRI participated in the meeting. After detailed discussions, five research areas were identified
for NRCS(3) and ICRISAT(2) to lead and collaborate, with other organizations. These areas are : Post-harvest
technology of millets (Audilakshmi to lead preparation of project proposal); High fodder yield of millets, and acid and
saline soil tolerant sorghum (Bhat V); Biofuel and bioethanol using sweet sorghum (N Seeharama); Drought and
biotechnology of drought factors in millets (HC Sharma); and wide crosses for improving biotic stress resistance
(Vincent). The meeting was convened by Drs. SV Rao and S Indira.

QRT visits OSN and NRCS

QRT members for NRC Sorghum, Dr. A Sitaram, (Ex-PC Minor Millets, Bangalore) and Dr. NP Saxena, member,
visited OSN Warangal on 25 April and NRCS Hyderabad on 26 April 2006. The team evaluated the Rabi trials and
various laboratories. Dr. SS Rao, Member Secretary-QRT coordinated the visit and appraised the team members on
on-going research programs.
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Executive-body meeting of Society for Millets Research

The third executive body meeting of Society for Millets Research was held on 29 April 2006. Dr. NGP Rao, President
of the society, Dr. Y Yogeshwar Rao, executive member, Dr. N Seetharama, secretary, and Vilas A Tonapi, treasurer,
were present. Decisions were taken on the planning for inauguration of the society on 12t Nov 2006 at Marathwada
Agricultural University, Parbhani. The printing of souvenir entitled “Strategies for Millets Development and Utilization”
to be released on the eve of inauguration was approved (now available to members). The meeting also deliberated on
enhancing membership of the society and launching a journal on millets research, development and industrial
utilization

Visit of Administrative Review Committee

Administrative Review Committee of ICAR represented by Sh. B Pandu Reddy, Sr. Finance & Accounts Officer, Sh.
PK Bage, Under Secretary (Fisheries), and Sh. Sanjay Gupta, Dy. Secretary (Admn & Cash) visited the institute and
conducted the inspection of various records during 24-25 April. The committee verified all the records including service
books, CCR folders, reservation roasters, asset register, bank reconciliation statement, outstanding advances,
purchase files, medical bills, Income-tax deduction statements, etc. and made suggestions for further improvement of
administration at NRCS.

May 06

Quinquennial Review Team (QRT) Meeting

The NRCS Quinquennial Review Team met on 2-3 of May 2006 under the chairmanship of Dr. SN Puri, Honorable
VC, Central Agricultural University, Manipur and Chairman, QRT of NRCS along with other distinguished members.
Dr. A. Sitaram, former PC, AICSMIP, Dr. NP Saxena, Hyderabad, Dr. SS Rao, Sr. Scientist at NRCS, and Member
secretary. Dr. Seetharama in his introductory remarks appraised the committee about the progress made during the
tenure of this QRT from 2000 -2004. All the scientists presented progress and achievement under each project and
participated in the deliberations. The team also visited fields and laboratories of biotechnology and alternate uses. The
QRT team was provided with latest documents, reports and literature prepared as per the Council's guidelines. The
members critically reviewed the progress made by each scientist and suggested means to improve the standards of
research for a total positive impact to increase sorghum productivity.

Sorghum Annual Group Meeting at Parbhani

The 36t annual sorghum group meeting of All India Coordianted Sorghum Improvement Project (AICSIP) was
conducted at Marathwada Agricultural University, Parbhani during 11-13 May, 2006. The inaugural function was
chaired by Dr. SS Kadam, Hon'ble VC, MAU, and Dr. SN Shukla, ADG (FFC) was the chief guest. A total of 200
participants including scientists from AICSIP centres, NRCS, IARI, IGFRI, CRIDA, ICRISAT, private seed industry, and
non-governmental organizations enthusiastically participated. Progress reports from various disciplines were
presented by the scientists. The work at coordinating centres was reviewed. In addition, following presentations were
also made on current efforts in sorghum improvement, food safety and popularization of sorghum uses and marketing,
strategies for rabi sorghum Improvement, multi-cut forage sorghums; Initiatives on dual-purpose sorghum were made.
Dr. NGP Rao, former chairman, ASRB, Dr. SN Puri, VC, Central Agricultural University and Chairman, QRT of NRCS,
Dr. Narendra Kumar, Asst. Director, DMD, Jaipur and Dr. ST Borikar, Director of Research, MAU also participated in
the discussion. Dr. MB Misal, Sr. Sorghum Breeder, MAU was the organizing secretary. Dr. Chari Appaiji, coordinated
the meeting from NRCS. The Director NRCS, in his report reiterated the need for dedicated efforts and quality
research. Dr. Chari Appaji thanked ICAR, MAU, guests and all individual participants for making the workshop a
success. One of the major outcomes is the identification of a single-cut forage variety SRF 286. Complete proceedings
of this annual group meeting are being dispatched separately.

Inauguration of Society for Millets Research

The society for millets research was officially inaugurated on 12 May, 06 in the presence of Dr. SS Kadam, VC, MAU
Parbhani and Dr. SN Puri, VC, central Agricultural University, Imphal. Dr, NGP Rao, President of the society spoke on
rise and fall of millets, including strategies and avenues for millets development and utilization in his presidential
address. Dr. SN Shukla, ADG (F & FC) ICAR was the guest of honour. The inaugural souvenir entitled “Strategies for
Millets Development” was released and logo of the society was also unveiled on this occasion. Dr. N Seetharama,
secretary of the society welcomed the gathering and explained on the activities and envisaged programmes of the
society. Dr. Vilas A. Tonapi, treasurer of the socity proposed vote of thanks. Other office bearers of the society Dr.
Belum VS Reddy and Y Yogeshwar Rao also participated.
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SRC Review Meeting

A special SRC meeting was held on 24 May, 2006 at NRCS to review the work done in Agronomy, Physiology and
Extension divisions. This was chaired by Dr. IV Subba Rao, Chairman, RAC & Ex VC ANGRAU. The special invitees
were Drs. NP Saxena, Member QRT, KL Sharawat, and Piara Singh from ICRISAT, KPR Vitthal, and Subba Reddy
from CRIDA, and DD Reddy, ANGRAU. Director NRCS welcomed the Chairman, special invitees and presented the
review of work done at NRCS, future R & D to be carried out in the fields of Agronomy, Physiology and Extension.
The area leaders presented their overviews and objectives of the projects. The members reviewed the progress and
offered suggestions which are under further study. Dr. SS Rao and his teammates G Syam Prasad, HS Talwar
coordinated this meeting. Proceedings will be circulated separately.

June 06

Meeting on ICAR-ICRISAT Partnership Project

A group meeting on ICAR-ICRISAT partnership project SG4 - “Bio-intensive approaches for disease and nutrient
management in sorghum” was held at NRCS on 23 June, 2006. This meet was conducted to discuss and finalize the
technical programme of the above project for the year.2006-07. ICRISAT was represented by Dr. RP Thakur, Pr.
Pathologist, and Dr. OP Rupela, Pr. Microbiologist and University of Hyderabad, by Prof. Apparao Podile and
scientists from NRCS participated in this meeting. Dr. S Desai, from CRIDA could not attend as he was unwell.
Director of NRCS welcomed the participants and advised that the output for each activity in the project should be
stated clearly in the technical programme to better understand individuals’ responsibility. Dr. S Indira briefed the
objectives of the research project to the participants. Other issues like ‘proposal for NAIP project’ and applying for
special funding were also discussed.

July 06

Celebration of ICAR Foundation day

The 16t of July being a Sunday during 2006, ICAR day at NRCS was celebrated in a novel way on 17t July. Girl
students of 8t standard from a local government school at Rajendranagar were particularly chosen since we could
establish a long term and sustained relation for another two years. It was a customized affair covering some of the
topics from their science syllabi so as to link the text book theory to practical aspects of agriculture, with sorghum
cropping as a specific example. The half-day program for the entire group started off with Dr. Ravi Kumar introducing
the role of ICAR and NRCS. The children were exposed to Biotechnology research, insect rearing facility and jowar
crop utilization and products. Drs KBRS Visarada, PG Padmaja, Sh. D Gopal Krishna and Mr. V Ravikumar also
actively participated in this programme.

IMC and QRT meetings

The 14t Institute Management Committee (IMC) meeting was held at NRCS on 22 July, 2006. The members of IMC
present were: Drs. SN Shukla, ADG (FFC), KPR Vittal, Pr. Scientist, CRIDA, Hyderabad, Sh. Govind Pawar (Farmers’
representative, Umerga, Maharashtra), VS Subramanian, FAO, NAARM, Hyderabad, MS Raut, Pr. Scientist, CRS
(NRCS) Solapur, Dr. SV Rao, Pr. Scientist NRCS, and Sh. KJ Mathai, Administrative Officer, NRCS. The QRT on
Sorghum met on the same day afternoon under the Chairmanship of Professor SN Puri, Vice-chancellor, Central
Agricultural University, Imphal. Other members attended the meeting included, Professor H Shekhar Shetty, and Dr.
NP Saxena. The QRT team reported progress of review, and in turn was given an update on all administrative and
management issues at NRCS. The chairman Prof SN Puri highlighted the new research thrusts for improving shoot fly
and grain mold resistance, sorghum diversification and value-addition for biofuel production, and development of new
rabi sorghum varieties. Matters related organization and management of AICSIP and NRCS in relation to likely future
programme were also discussed.

Special consultation meeting to plan for sorghum improvement during Xl plan

A special brainstorming session to plan for sorghum improvement during Xl plan was held at NRCS on 20 July'06
under the chairmanship of Dr SN Shukla, ADG (FFC), ICAR. The other distinguished members who participated were:
Drs NP Sexena, (member QRT), DM Hegde, Project Director, DOR, BC Virakthamath, Director, DRR, BVS Reddy,
Principal Scientist ICRISAT and representatives of AICSIP centers (RB Ghorade from Akola) Puran Chand from
Palem, and K Ganesh Murthy from Coimbatore). Dr SN Shukla stressed the importance of increasing pace of work on
both research and development to make substantial and overall impact. Director NRCS presented views on
preliminary plans already drawn by NRCS for Xl plan period. The group listed actions required to popularize sorghum
production and consumption which is most important to restore the glory of the crop. Dr. SL Kaul, Principal Scientist
coordinated this meeting.
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Institute Biosafety Committee (IBSC) meeting

The Institute Biosafety Committee (IBSC) meeting was held on 5 July 06 under the Chairmanship of Director, NRCS.
Dr. V Dashawanth Reddy, Head, CPMB, Osmania University (DBT-Nominee) and N. Sarala, Principal Scientist, DRR
(External member) critically reviewed the on-going biotechnology research projects and biosafety
measures implemented by the institute. The meeting was attended by the member-secretary (Dr SV Rao) and other
members (Drs. SL Kaul, TGN Rao, PG Padmaja, KBRS Visarada, BV Bhat, R Madhusudhana, and D Balakrishna).
IBSC recommended forwardal of the application of Dr Visarada for the field tests of transgenic materials to RCGM
committee. She had sought permission for small scale field trials for evaluation of transgenic material (T3
Stage)carrying Cry1B for resistance to stem borer and generation advancement of transgenic Bt plants with Cry 1Aa
and Cry 1B for establishing homozygous lines. The committee went critically went through the biosafety compliance
and preparedness of the centre. Later, the committee inspected biosafety measures practiced at the biotechnology
laboratories, and was fully satisfied.

Meeting with QRT on dryland project at NRCS

The CRIDA Quinquennial Review Team led by Chairman Dr. Mahraj Singh visited NRCS on 14t July to understand
the modus operandi of linked activities of the coordinated projects (AICSIP & AICRPDA) at both centres. Director of
DRR along with his staff, representatives of DOR were also present during the meeting. Dr. Seetharama explained the
linkages with CRIDA. QRT Chairman’s suggestion that AICRPDA zonal locations be used for testing the sorghum
materials was welcomed by all. This would help using a third party assessment for better evaluation of release
proposals of newly bred sorghum cultivars.

Seminar by Dr. Venkataramana of Monsanto

Dr. Venkataramana of Monsanto Ltd. delivered a lecture on the topic “Molecular genetics of plant and aphid
interactions” on 3 July, 2006 at NRC for Sorghum. Dr. Venkataramana deliberated on the role of Arabidopsis thaliana
PAD4 gene in the modulation of premature leaf senescence associated with defense against the phloemfeeding green
peach aphid. The results of his Ph. D. work at the Kansas State University, USA, suggested that premature leaf
senescence, which is involved in the programmed degradation of cellular components and the export of nutrients out
of the senescing leaf, is utilized by plants to limit aphid growth and population build up. PAD4 gene modulated the
activation of senescence on the aphid-infestation that contributed to basal resistance to aphid. He presented his work
on the structural and functional characterization of PAD4 gene which encodes a protein with homology to lipases and
esterases.

August 06

Rabi group meeting at CRS Solapur

The Fourth Annual Rabi sorghum research planning meeting was held on August 4, 2006 at Centre on Rabi Sorghum
(NRCS), Solapur. The meeting was organized to review and discuss rabi sorghum research activities at various
AICSIP centres and NRCS in all the disciplines and formulate technical programme for rabi 2006-07. Dr. DP Biradar,
Associate Director of Research, Agricultural Research Station, UAS, Bijapur was the Chief Guest. The participants
included rabi sorghum workers from Rahuri, Parbhani, Bijapur, Dharwad, NRCS (Hyderabad & Solapur), Tandur and
Surat. Scientists in breeding, agronomy, physiology, pathology and entomology disciplines briefly mentioned the
research achievements and presented the experiments planned for rabi 2006-07 with details. Besides, discussions
were held on the preparation for 11th five year plan period. More emphasis was given for specific research oriented
programme with strong collaborative efforts in all the disciplines across locations. It was felt that apart from genotype,
management aspects on soil, water and nutrients need more and renewed emphasis to improve rabi sorghum
productivity. Also, the plant protection research in rabi sorghum should concentrate only on a very few specific areas
with a highly focused programme rather than continuing with mere routine screening works. Subsequently, participants
have filled the performance planning sheets, which will be compiled for monitoring.

DBT Review meeting

The progress of the projects under the Dept. of Biotechnology (DBT)-sponsored national network for “Development
and applications of biotechnological tools for millet improvement” was reviewed at NRCS on August 28, 2006. The
DBT-nominated expert committee consisting of Dr. RP Sharma, Ex-Project Director, NRC for Plant Biotechnology,
New Delhi (Chairman), Dr. Ramesh K. Agarwal, CCMB, Hyderabad, Dr. CT Hash, Principal Scientist, ICRISAT-
Patancheru, Prof. AR Reddy, Dept. of Plant Sciences, University of Hyderabad and Dr. RR Sinha, Advisor, DBT, New
Delhi, reviewed progress made by individual principal investigators of the project. Out of the 12 projects presented,
three projects were from NRCS. It was decided to hold the next meeting at UAS, Dharwad on 12 January, 2007. They
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also watched the sorghum roti making machine. The committee and participants had a chance to relish sorghum
foods, especially sorghum snacks. The overall arrangements of the meeting were made by Dr. R. Madhusudhana.
Proceedings will be finalized soon.

Mega-project on Seeds: First public-public partnership meeting

The generic model of public sector released cultivars spread through national and state seed development
corporations has had its impact and needs a fresh look in the today's context. ICAR’s new initiative in the form of a
‘Mega-Project on Seeds” provides an opportunity for strengthening existing and new linkages in the form of Public-
public and Public-private partnerships. As a first step in this direction a public-public partnership meeting was held on
30th August with NRCS playing the host. The members who participated are Dr. N Sudhakar, Principal Scientist,
Zonal Coordinating Unit, CRIDA, Mr. SS Anwar, Regional Manager, NSC, Secunderabad, Mr. B Ramesh, Asst.
Manager (Prod), and Mr. B Ashok Reddy, Asst. Manager (Prod), APSSDC, Hyderabad. Drs. S Audilakshmi, VA
Tonapi, Chari Appaji, S Ravi Kumar from NRCS participated in the deliberations. The Director, NRCS called for
support from all public sector institutions and to team up with NRCS in its efforts to identify long-term viable methods
of popularizing the improved sorghum cultivars. The strengths of individual institutions are being integrated through
such partnerships, so as to facilitate the national goal of making an impact on productivity linked production targets.
Dr. S Ravikumar, Sr. Scientist coordinated this meeting.

Sri Lankan farmers at NRCS

A team of 20 farmers from the Council of Agricultural Research and Policy, Sri Lanka headed by KE Karunathilake,
Executive Coordinator (Agricultural Development), accompanied by Dr. SR Yadav, PRO, CRIDA, visited NRCS on 26
August 2006. Director, NRCS welcomed the Sri Lankan farmers and briefed about the institute and its research
activities. NRCS invited 15 progressive farmers from Ranga Reddy district of AP who cultivate sorghum and rice, for
the direct interaction with the Sri Lankan farmers. Sh. G Nagarathnam Naidu, an International award winning farmer
from Hayathnagar Mandal, explained his experiences and the techniques for bumper yields. (Sh. Naidu was the only
farmer allowed to interact with the Honorable President of USA Mr. George Bush during his recent visit to ANGRAU,
Hyderabad). The other farmers also shared their experiences with Lankan farmers on sorghum cultivation practices.
Dr M Elangovan appraised about the status of sorghum genetic resources at this centre and germplasm exchange
programme with Sri Lanka under ICAR-CARP-WP and its advancement to the AVT under AICSIP. The farmers also
visited MAS, Biotechnology, Alternative Uses, and Microbiology Laboratories, and the fields of NRCS. Dr. Sashidhar
Reddy coordinated this programme.

September 06

Parthenium Day celebrated as “Dignity of manual labour day”

‘Parthenium day’ was observed at NRCS on 6 September 2006. All the staff members of the institute comprising of
scientists, technical, administrative, supporting and project staff uprooted Parthenium upholding the spirit of dignity of
labour. Considering the nature of work and involvement of all levels of staff, the day is also appropriately called
“Dignity of manual labour day”. The program commenced with introductory address by the Director. The farm research
coordinator Dr. G Shyam Prasad asked the staff members to create awareness among people in their neighborhood
about the need to eradicate this obnoxious weed. Smt. A Annapurna, Technical Officer, explained in Telugu about the
need for eradication of Parthenium as it causes reduction in crop vyield, effects human health, and poses
environmental hazards. On an average 7 kg of Parthenium per person was removed amounting to a total of about
1200 kg. The weed was later allowed for compost in an isolated pit. Staff gathered at the end of this community
action expressed joy over the uncommon and unusual work for the day.

Free medical Camp

The Medicity Hospital organized a medical camp on 2 September, 2006 at NRCS. About 75 staff members have gone
for their medical check up such as hypertension, ECG and random blood sugar and general consultation . Doctors
later submitted a general health status report of NRCS employees.

ILRI QRT visits NRCS

The panel of experts from External Programme and Management Review (EPMR) of International Livestock Research
Institute (ILRI), Nairobi, Kenya, visited NRCS on 12th September, 2006, and were accompanied by Dr. M. Blummel,
Scientist (Ruminant Nutritionist) of ILRI Patancheru Centre. They interacted with the Director and other NRCS
Scientists to understand the research needs
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October 06

DUS monitoring team visits Hisar and Pantnagar

CCS HAU, Hisar: The team comprised of Drs. N Seetharama, N Kannababu, VA Tonapi from NRCS, Hyderabad, and
Drs. DP Deswal & JC Duhan from CCS HAU, Hisar visited the DUS characterization plot at CCS HAU, Hisar on 9 &
10th October 2006. In general the crop condition and uniformity was good, but was affected due to drought (irrigated
late). Therefore, expression of the genotypes was less than optimum. The Hisar centre expressed problems of
conducting DUS trials due to various administrative and technical reasons. Overall, the progress at this centre
caused much concern.

GBPUA&T, Pantnagar: The monitoring team members Drs. N Kannababu, VA Tonapi & PK Shrotria have visited the
DUS characterization plot at GBPUA&T, Pantnagar on 110ctober,06. Dr. N seetharama visited separately on 18
October,06. In general, the crop condition and uniformity was very good. Expression of all forage DUS entries was
superior than at Hisar Centre. The DUS test centre expressed that there should be provision of permanent technical
staff to have continuity. Otherwise, DUS testing at Pantnagar is encouraging.

Joint Monitoring Team visits FLDs.

The Joint Monitoring Team (JMT) comprising Dr. GN Mishra, (Dy Commissioner:Crops, MOA, New Delhi) Chairman,
Dr. SV Singh, (Director DMD, Jaipur) and Dr. Chari Appaji, (Sr. Scientist and Convener JMT, NRCS, Hyderabad)
visited and monitored the sorghum FLDs at Ranchi, Jammu during 13-19 Oct 06 and again Udaipur during 25-27th
Oct 06. The team interacted with the implementing agencies, Ramakrishna Mission, Ranchi, KVK, RS Pura, Jammu,
AICSIP centre, Udaipur. JMT at Ranchi: The team participated in the field day organized by Ramakrishna mission
ashram, Ranchi on 17 October 06, at Shoba village and interacted with farmers. Field visit and pre-harvest farm walks
were the part of field-day which was followed by group discussion. The team documented the performance of FLDs in
the state. The team was accompanied by Dr. Jaju, Training organizer, KVK, Dr. Yogesh Singh, Birsa agricultural
university, Ranchi and Mr. AK Singh, Dept. of Argil. Ranchi. The members of the team had discussion on popularizing
sorghum with Mr. Jayram, Director of Agriculture, Jharkhand, Dr. NN Singh Vice-Chancellor, Birsa Agril University,
Ranchi and others.

JMT at Jammu: Introduction of improved cultivar SPV 1616 in J&K for the first time was monitored by the team. The
team visited 4 farmers’ fields where FLDs were laid by KVK, RS pura, Jammu, and interacted with farmers. Dr. Chari
collected 10 local sorghum germplasm from these villages. It was observed during the discussion that sorghum is
cultivated as for both feed and fodder in the state an occupies an area of about 15000 ha in 5 districts. The average
grain yields in the state was 450 kgs/ha. The team was accompanied by Dr. Rakesh Nanda, KVK, RS Pura, Dr. Anand
Singh, KVK, RS Pura, Mr. Sandeep Dogra, AEO, Ramgarh.

JMT at Udaipur. The team observed the impact of the FLDs organized during the last few years. CSV 17 now has
become quite popular in the districts of Ajmir and Pali, while CSV 15 is still popular in Rajsamand, Udaipur, and
Chittorgarh. The efforts made by the sorghum group of MPUAT were appreciated by the team. The team visited FLDs
in Chittorgarh district and interacted with the farmers and the state department officials. The team was accompanied
by Mr. Narender Kumar, Asst. Director, DMD, Jaipur, Dr. Jain and Mr. Brij Mohan, MPAUT, Udaipur

November 06

Meeting of ICAR-ICRISAT collaborative projects

A meeting on “ICAR-ICRISAT collaborative projects” was held at NRCS on 15 Nov., 2006. The meeting was attended
by Drs BV S Reddy, Ashok, L Krishnamurthy, CT Hash, Rajiv Kumar Varshney (ICRISAT), N Seetharama, HS
Talwar, S Audilakshmi, B Dayakar Rao, CV Ratnavathi, KBRS Visarada, SV Rao, C Aruna, IK Das (NRCS) and A
Padma Raju, former DR, ANGRAU represented an NGO. The group met and discussed the scope for making
applications for competitive research grants. While welcoming the participants, Director NRCS stated that the
discussion may include all possible opportunities for applying for joint proposals. However, the proposals for NAIP
may be given due priority. The group deliberated scope for such joint proposals across different dryland crops, since
the underlying advanced technologies are common; such consortia will help to increase efficiency of inputs — capital,
human and recurring expenditure. Examples of such technologies were given: Dr. Varshney highlighted recent
advances in genomics. Dr. Tom Hash narrated how newer approaches on molecular marker to deal with large
random population can revolutionize MAS. Dr. Krishna Murthy suggested that the basic infrastructural facilities for
large-scale screening for stress resistance under field conditions could be done under one coalition, increasing cost-
effectiveness, and affording large participation of interested scientists. Dr. Padma Raju suggested due care to assess
technologies through independent means before rushing for commercialization.
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Jowar Upma as Mid-day meal

A three member team led by Sh. PJ Thomas, Director of Rural Development Society, a NGO, Wanaparthi,
Mahabubnagar district visited NRCS on 20t November 06. The NGO is promoting “Jowar upma” in the “Mid-day meal
programme” for the school children in Ananthapur, Mahbubnagar and Vijayanagarm Districts, in collaboration with the
Ministry of Civil Supplies, Government of AP. They are also conducting studies of various grades of Jowar floor and
the acceptability. Their plans include study on the impact of Jowar Roti on diabetic patients. During the deliberations,
NRCS indicated its strong support to their plans, as NRCS is working with various public and private sector
organizations to promote sorghum as health food due to its high fibre, low gluten content and slow digestibility, which
are of utmost use to diabetic patients. Drs. B Dayakar Rao and CV Ratnavathi coordinated the visit.

QRT Review meeting

The QRT team review meeting and drafting (last) was held at NRCS during 7-12 Nov. 06. Members included Prof. A
Seetharama and Dr. NP Saxena. The team interacted with the research area leaders and reviewed critically the
progress while drafting recommendations. Matters related with new strategies and research thrusts, organization and
management of AICSIP and NRCS in relation to likely future programme on sorghum were deliberated. Dr. SS Rao,
Member-secretary coordinated this event.

DDG inspects NRCS

Dr. G Kalloo, DDG (Hort & CS), visited NRCS on 27 November 2006. Dr Director appraised him about the recent
research developments at this centre. He was taken to various laboratories, and the transgenic glasshouse. He also
had a brief discussion on ongoing research and progress with the scientific fraternity.

NRCS Foundation Day celebrated

The Foundation day programmes was celebrated on 16 Nov. with great enthusiasm and gaiety. The function involved
mainly introspection and spirituality sessions. Staff from all categories reviewed “present status” and considered
“future prospects” envisaging an action plan for realizing NRCS’ vision. The Foundation Day organizing committee
selected best ones in: publication (both national and international), poster presented, laboratory, field, training
programme organized and Director presented awards. Sh. AV Rao, AAO spoke on the essence of Dhyanam, which is
to harness one’s own inner power to keep fit without any physical and psychological problems, enhance concentration,
heal diseases, work peacefully and doubling the output. The audio visual session helped to educate the staff about
wholesome living. The programme concluded with Tambola organized by Dr. KBRS Visarada and A Annapurna.

Germplasm collection from Maharashtra

Sorghum germplasm collection mission was undertaken by Dr. M Elangovan, Scientist from 4t to 15t Nov. 06, from
tribal areas of Melghat region in Maharashtra during kharif 2006. About 25 accessions were collected includes one
sorghum halepense accession (Khoga river belt of Satpura hill range), landraces viz., detha, bhad, lahya phodi, ramgi,
somgi, and nariyal jola (coconut shaped panicle). The Korukoo's tribe of this region grow somgi and deshi jonna and
cultivate sorghum with lablab, chillies, cotton, redgram, and tomato at the height of 650-870m from MSL. The bhad
jonna (mango shaped panicles) grow very tall, sweet stalked and ramgi jonna have big earhead and very bold and flat
seed. These landraces can be utilized in our sweet stalk and dual-purpose sorghum improvement programme.

Vigilance week observed

NRCS observed “Vigilance awareness week” from 6-10 November, 2006. This event commenced with an oath-taking
ceremony on 6 Nov. as per Council’'s guidelines. Al staff took a pledge in the national language to eradicate corruption
in all spheres of life.

December 06

Monitoring team of National Seed Project (crops) visits NRCS

The monitoring team of National Seed Project (crops) comprising Dr. RR Hanchinal, Director of Research, UAS,
Dharwad, Dr. Rajendra Prasad, Professor, UAS, Bangalore, and Dr. Ashok Gaur, Principal Scientist, IARI, New Delhi,
nominated by the Directorate of Seed Research (DSR) visited NRCS on 7 December 2006. The team reviewed the
sorghum breeder seed production programme at NRCS and AICSIP centres for the year 2006-07. Also, the team
discussed on the seed research areas of sorghum to be projected in future. Drs. N Seetharama and N Kannababu
explained the status of sorghum breeder seed production and seed research at NRCS.
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APNL Project Reviewed

APNL biotechnology program sent a team to NRCS on 22 December 2006 to evaluate the annual progress under the
project “Evaluation of transgenic sorghum with suitable Bt gene constructs for resistance against stem borer’. The
team consisted of Dr C R Bhatia, (Former Secretary), DBT, Dr R P Sharma, (Former Project Director, NRCPB), Dr
Rakesh Tuli, (Director, NBRI ) and Prof. P Balasubramanian, (Professor & Head Division of Plant Biotechnology and
Molecular Biology, TNAU) along with the APNL staff (Dr Pakki Reddy, Coordinator and Dr MLN Rao), NRCS team
members Drs KBRS Visarada, PG Padmaja and other staff members working in the project were participated in the
deliberation and showed the transgenic undergoing evaluations. The team also visited the stem-borer lab, glass
house, transgenic glass-house and biotechnology laboratory.

Visit of Dr SK Gupta

Prof SK Gupta, Director, National Sugar Institute, Kanpur visited NRCS on 27 Dec 06 to discuss on the feasibility and
scope of sweet sorghum as biofuel. Dr. Gupta interacted with the Director and other scientists on possible research
and market opportunities. Dr. SS Rao appraised him about the current scenario. It was felt that sorghum has a good
potential to supplement crop to sugarcane in biofuel production. However, complete commercialization needs refined
package of cultivation, procurement, processing technology, marketing, and policy matters. NRCS is currently
extending technical know-how on sweet sorghum cultivation practices to the farmers. Dr. Gupta suggested conducting
few experiments jointly on the extraction of sorghum cane juice, and fermentation after mixing with secondary juice of
sugarcane.

January 07

Quinquennial Review Team (QRT) meeting

The NRCS Quinquennial Review Team met on 30th January 2007 under the chairmanship of Dr. SN Puri, Hon.ble
Vice-Chancellor, Central Agricultural University, Imphal and finalized its report. The other distinguished members who
participated were: Dr. Rameshwar Singh Ex. Jt. Director (Research), BPUAT-Pantnagar, Dr. A Seetharam, former PC,
AICSMIP, Dr. NP Saxena, Former Sr. Physiologist (ICRISAT), Dr. HS Shetty, Prof. Agri. Botany & Biotechnology,
University of Mysore, and Dr. SS Rao, Sr. Scientist, and Member-Secretary. The committee is expected to submit its
report shortly.

Monitoring team visit to BSP plot at Shadnagar

The monitoring team comprising Mr. Ramachandra Rao (nominee of APSSCA), Mr. Ramachandra Reddy and
Mrs. Vijayalakshmi (nominees of APSSDC), Drs. N Kannababu, SL Kaul, VA Tonapi and TG Nageswara Rao
(Scientists from NRCS) visited the breeder seed production plots of 296A & 296B at Duskal village near
Shadnagar in Mehboobnagar District, on 18 January 2007. The monitoring team declared the seed crop as
genetically pure. NRCS organized the seed production through APSSDC.

NRCS project bags NFBSRA fund

An ad hoc research project on “Induction of apomixis in sorghum by down-regulation of somatic embryogenesis
receptor kinase gene in the ovules” has been approved for funding to NRCS by the Empowered Committee of the
National Fund for Basic and Strategic Research in Agriculture, ICAR, chaired by Dr. CNR Rao, Chairman, Science
Advisory Council to the PM, during the meeting held on January 8, 2007 at the Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore. The project is proposed with NRCS as lead centre in collaboration with CCMB,
Hyderabad, and Delhi University for five years. Of the total grant of Rs. 155.5 lakh, Rs. 87.73 lakh is allocated for
NRCS. The project was proposed by Dr. B Venkatesh Bhat. Sr. Scientist. Congratulations to him!

Production of biofuel form sweet sorghum

Mr. Vasanth Kumar, Dy. Gen. Manager (projects), M/s. Foods, Fats and Fertilizer (FFF), Hyderabad visited NRCS on
8 Jan 07, on a mission to set up a ethanol plant based on sweet sorghum for biofuel production. The Company is
mainly engaged in business of the oil-palm cultivation, manufacture of edible oils and its by-products, bakery
shortenings and margarine, specialty fats, commodity trading, garments, power, etc. Dr. Vasanth Kumar sought the
technical help from NRCS in establishing sweet-sorghum based distillery in Andhra Pradesh. As per his request,
NRCS will identify and explore the suitable areas and seasons to grow sweet sorghum in coastal Andhra and
Telangana regions. NRCS may also utilize the expertise of FFF in promoting value added food products from
sorghum. This activity was coordinated by Dr. SS Rao, Senior Scientist.
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February 07

International training programme on sorghum hybrids R&D

NRCS and ICRISAT jointly organized ‘International learning program on sorghum hybrids parents and hybrids
research and development” during 6-17 February 2007. There were 18 participants from public and private sectors
including two international participants, one each from Philippines and Sudan. Resource persons were chosen from
both NRCS and ICRISAT, and training was carried out at the both the places. The course dealt with different aspect of
sorghum breeding including development of varieties, parents for hybrid development, resistance to pests and
diseases, marketing, IPR and Plant variety protection. This programme encompassed theory, practical and field visits.
This programme was coordinated by Dr. BV Subba Reddy from ICRISAT and Dr. C Aruna Reddy, A Umakanth and
Vilas A Tonapi from NRCS.

Seed day at breeder seed production plot in farmers’ field

A seed day was organized on 14 February 2007 at BSP plot of 2077A on a farmers’ field in Ippalapalle village near
Shadnagar for the final year diploma students of ANGRAU, Agricultural school, Palem and the local farmers. Dr.
Kannababu narrated all aspects related to hybrid sorghum research, coordinated program including various stages
from testing to release of cultivars, classes of seeds, national breeder seed program, features of ‘A’ line, ‘B’ line and
‘R’ line. Dr. Ravikumar explained the students on the practical aspects of maintaining the seed production plots,
management practices, rouging, certification practices, etc. Further he discussed the role of public vs. private
institutions and how seed production can be taken up as a commercial activity. The students were given an
assignment of designing a ‘Questionnaire’ and capture the aspects viz., Basic requirements for an entrepreneur
(knowledge, land, labor, capital); various costs (land leasing, labor, inputs, energy etc.) involved in the 'seed
production activity’; the returns from sale of the produce (female line seed, male line seed, stover). Drs. S Ravikumar
and N Kannababu of NRCS organized this seed day.

Monitoring team visit to BSP plot at Shadnagar

The monitoring team comprising Mr. Venkata Reddy (nominees of APSSCA), Mr. Ramachandra Reddy and Mrs.
Vijayalakshmi (nominees of APSSDC), Mr. P Easwarudu (nominee of NSC), Drs. N Kannababu, VA Tonapi and SL
Kaul (Scientists from NRCS) visited the breeder seed production plot of 2077A & 2077B at Ippalapalle village near
Shadnagar on 1 February 2007. The monitoring team declared the seed crop as genetically pure. NRCS organized the
seed production through APSSDC.

March 07

Sorghum for health and business: Value-addition of sorghum and sweet sorghum-Workshop

A three day learning workshop on “Sorghum for health and business: Value-addition of sorghum and sweet sorghum’
was organized during 7- 9 March 2007 at NRCS. Total 25 participants from Dept of Agriculture, Government of AP,
Tamil Nadu and Maharashtra, officers from private sector, distilleries, entrepreneurs, NGO’s and farmers participated
in this programme. Dr. Sesikeran, Director, NIN inaugurated the workshop with a high note on sorghum’s inherent
characteristics for claiming as nutritious and health foods. Dr. Seetharama, Director, NRCS emphasized need for their
promotion and called the entrepreneurs and others to cooperate in this endeavour. Experts on nutrition and health on
sorghum, alternate industrial uses and sweet sorghum R&D, Entrepreneurship development were outsourced from
ASCI, Venkateshwara hatcheries, Praj industries, Distilleries, and ANGRAU. NRCS R&D team which is enriched in the
subject proactively participated in disseminating the latest information on the subject. Workshop was interactive with
participants were asked to make presentations of their own experiences. Two field visits to ICRISAT and NIRD,
Hyderabad are arranged for the benefit of exposure. Sorghum-based health foods were exhibited and snacks were
distributed during the course of the workshop. Dr. NGP Rao, President, Society for Millets Research, was the chief
guest of the valedictory function. This programme was jointly organized by NRCS and Society for Millets Research,
Hyderabad. Dr. Dayakar Rao was the course director and Drs. Ch Sashidhar Reddy, CV Ratnavathi and SS Rao were
the course coordinators.

Research Advisory Committee meeting

The seventh Research Advisory Committee (RAC) meeting was held under the Chairmanship of Dr IV Subba Rao,
Former Vice Chancellor, ANGRAU, Hyderabad at NRCS during 22-23 March, 2007. Other distinguished members
present were: Drs. BN Narkhede (Retd. Sorghum Breeder, MPKV, Rahuri), S Lingappa (Director of Research, UAS,
Dharwad), RVR Bhat (Ex-Director, NIN, Hyderabad), Sh. Govind Pawar (Farmers representative, Umerga,
Maharashtra), Dr. N Seetharama, Director NRCS and Dr. C Aruna Reddy, Member-secretary. The Director presented
an overview of the progress made at NRCS during 2006-07, and projected short-term plan for sorghum R&D which
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was fully supported by relevant documents submitted to the committee. The research area leaders presented the
progress of research of the projects under each research area. All scientists participated in the deliberations.

Field day and Interaction meet

Field day and an interaction meet of Institute Research Committee were organized for at NRCS on 8-9 March, 2007
NRCS scientific staff participated in the field day and the deliberations. On 8t March, in the morning session, the
experiments on A2 cytoplasm, A2 restorer development and rabi hybrids by Dr. Kaul, on A1 MS and R lines,
derivatives having new germplasm showing improved quality and yield traits by Dr. Audilakshmi, F3 and F4 derivatives
of crosses between elite and shoot fly resistant sources by Dr. Aruna, Dual purpose derivatives with improved stover
quality and A3 and A4 based hybrids by Dr. Umakanth, sweet sorghum and high protein and yellow endosperm, and
rabi germplasm by Dr. Elangovan, and experiments on production management of sweet sorghum by Drs. S.S. Rao
and CV Ratnavathi were shown in the fields. The genetic material was appreciated and some concrete suggestions for
improvement were given by the visitors.

Institute Biosafety Committee (IBSC) meeting

The Institute Biosafety Committee (IBSC) meeting was held on 15 March 07 under the Chairmanship of Director,
NRCS. The DBT-Nominee, Dr. V Dashawanth Reddy, Head, CPMB, Osmania University, and N. Sarala, Principal
Scientist, DRR (External member) critically reviewed the on-going biotechnology research projects and biosafety
measures implemented by the institute. The meeting was attended by the member-secretary (Dr SV Rao) and other
members (Drs. SL Kaul, TGN Rao, PG Padmaja, KBRS Visarada, BV Bhat, R Madhusudhana, and D Balakrishna).

18. Trainings organized

Model training course on “Seed production, processing and marketing of sorghum and other
major millets”

Model training course on “Seed production, processing and marketing of sorghum and other
major millets”, was held during 12-19 January 2006 at NRCS. Twenty two participants from
various State Agricultural Universities participated in this training programme. A total 27
lectures were delivered on various topics related to sorghum and major millets including
sorghum and millet production, DUS Testing, agronomic, pest and disease management
strategies, Legislations, diversified uses of sorghum, and millets and value- addition and
forage seed production technology. The trainees had filed and lab activities, including visit to
seed processing units and seed testing laboratories of JK seeds and National Seeds
Corporation. Trainees also visited ICRISAT fields and discussed with leaders of various
research programmes. Dr. IS Khairwal, PC, Pearl Millet, Dr. Jayaramegowda from the PC
Unit (Small millets), Dr. Ramakrishna, JK Agri genetics, Dr. SK Gupta from Proagro seeds
and scientists of NRCS delivered the lectures and shared their knowledge with the
participants. This training programme, sponsored by Directorate of Extension, Ministry of
Agriculture, Govt. of India, and was coordinated by Drs. Ch. Sashidhar Reddy and Dr. Vilas
A Tonapi.

Training Programme: “Sorghum DUS Testing”

A training program on sorghum DUS testing was organized during 2-4 February 2006 at
NRCS. Total 18 participants including scientists and technical officers from SAUs, ICAR
institutes, seed corporations and private seed industries participated in this programme. The
main objective of the programme was to make sorghum researchers aware of DUS testing
protocols and to demonstrate characters of the example varieties for a given trait and sub-
traits. Among the trainees, 12 participants were from public sector and 6 were from private
institutions. The subjects deliberated were related to sorghum DUS testing, distribution and
breeding, maintenance of seed purity in sorghum. The lectures were delivered on DNA
fingerprinting technology by Dr. Dineshkumar, statistical software for DUS testing and data
documentation by Dr. RC Agrawal (NBPGR), principles of DUS testing by Dr. M Ganesh
(ANGRAU), IPRs in Agricuture by Dr. Kalpana Shastry and sorghum morphology by Dr.
Kamala Venkateswaran. The training programme was coordinated by Dr. N Kannababu.
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Training-cum-workshop on “Biodiversity, PVP and IPR Protection in India”

A four-day training-cum-learning workshop on "Biodiversity, PVP and IPR protection in
India”, was held at NRCS from 1 - 4 March 2006. This programme was conducted to create
awareness on IPR issues and PVP acts, and for the benefit of seed and agro-industry
personnel and scientists from centres of All India Coordinated Research Project on
Sorghum, and to stimulate interaction between public and private sector scientists. A total of
30 delegates representing cross section of the major private and public sector seed
companies, department of agriculture and agricultural universities participated in the
meeting. The seminar was based on lectures by experts in the field who deliberated on
changing context of IPR, patent/ trade-mark/ copyright acts, WTO and AoA on agrarian
development and seed sector reforms in India, role of the State in policy-making, regulatory
issues, research institutions and private sector R&D in the changing context. This
programme also covered the implications of privatization of R&D on international trade,
social relations, dynamics of interrelations between peasantry and the market, Implications
of Indian legislative mechanisms (biodiversity, seed policy, seed laws, farmers rights and
plant variety protection), risk and safety issues, geographical indicators, traditional
agricultural knowledge of peasantry and rural communities, international and civil society
organizations’ response to Indian legislations and IPR mechanisms. The recommendations
that emerged during sessions are posted at NRCS website: www.nrcsorghum.res.in /
www.nrcjowar.res.in.  Dr. Murty Anishetty, Former consultant to FAO inaugurated the
programme & Dr. EA Siddig, Former DDG (CS) delivered the valedictory address and
distributed the certificates to the participants. This programme was coordinated by Drs. Vilas
A Tonapi and M Elangovan.

Training on thin client usage

NRCS is moving towards networked thin client computing system from individual personal
computers. Training programme on usage of thin client computing systems was organized
from 3-6 June 06, for administrative, technical and scientific staff at NRCS. A thin client is a
network computer without a hard disk drive, which, in client/server applications, is designed
to be especially small so that the bulk of the data processing occurs on the server. It can be
managed centrally resulting with the following advantages: lower IT admin costs; easier to
ensure security of data; lower hardware costs and energy consumption; worthless to most
thieves and requires less network bandwidth. The training was imparted by the staff of M/s
Accord solutions. This programme was coordinated by Dr. Chari Appaji, IT coordinator.
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Annexure-l: AICSIP plan and instructions for the year 2007

Zone-wise testing during 2007 will have all test-entries coded. Besides field performance and, screening for
resistances to major biotic stress factors, the additional data on grain and stover quality, market-price, and wherever
possible even on food quality will be obtained, analyzed and documented.

A. The trials and nurseries of 2007
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)
2. 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)
3. Sweet sorghum: [HT, AHT, IVT, AVT (If number of entries are less we will be clubbing hybrid and varietal
trials like last year as [VHT and AVHT)
4. 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)
5. Rabi: IHT, AHT, IVT, AVT (If number of entries is less, we will be clubbing hybrid and varietal trials like last
year as [VHT and AVHT) and Parental line trials.
6. Parental line trials
All the entries will go to breeding, pathology and entomology, based on zones and soil types.

B. Calendar

e Submission on entries : Kharif & Late Kharif 1st May, 2007; Rabi: 30t June, 2007

o Dispatch of seeds to centres: 20t May, 2007 (Kharif); 20t June, 2007 (Late kharif) and 15t August, 2007

(Rabi)

e Report on sowings and plant stand: 30t June, 2007 (Kharif); 30t August, 2007 (Late kharif) and 30th
September, 2007 (Rabi)
Shoot fly data to reach immediately after data recording as per supplied plan
Submission of final data sheets: 5" November, 2007 (Kharif); 15t January, 2008 (Late kharif and Rabi)
Completion of statistical analysis of the data: 1st March, 2008 and data uploaded to internet
Completion of all reports in bound form: 30t March, 2008
AGM 2008- XXXVIII Annual group meeting: First fortnight of April, 2008
Proceedings of XXXVIII Annual group meeting circulated : 1st May, 2008

C. Special instructions and specific actions

e Periodic reports are needed from the Centres so that the PC is able update the ICAR Hgs. on sorghum
situation in the country.

e 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.

e SOEs and AUCs must be very promptly submitted. (So far, compliance on this ground is very poor.)

o Uniformity in reporting and data recording is a matter of concern, in spite of guidelines being circulated
repeatedly.

o Detailed pedigree of a test entry is a must: Without which no entry will be included in trials

e Submission of all parental lines (A and R) of all advanced entries: is a must for conducting parental line
trials. Without parental lines for PLT trials, entries for AHT will not be accepted.

D. Sources of errors and how to avoid them

o Don’t treat the seeds of entries: seed treatments influence the pest and disease resistance data. All
treated entries are summarily rejected

o Please fill all the fields in your data sheets: Absence of information creates problems for interpretation

o Please follow suggested plan strictly: Your own modified plans for experiments are impediments for
uniformity in trials.

e Entry seeds should have good germination: The seeds with low germinability leads to poor plant stand
and vitiates the experiment. Seeds having less than 80% germination will be straight away rejected.
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Annexure-ll: Proforma for submission of entries for AICSIP trials

To

The Project Coordinator (AICSIP)
National research centre for Sorghum
Rajendranagar

Hyderabad- 500 030

Subject: Details regarding submission of entries for AICSIP Trials 2005-06

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)**. It is
certified that the information submitted is true to the best of my knowledge.

Thanking you,

Sincerely,

(Signature & Date) (Seal/ Stamp)

Name
Designation
Institute/
Company
Address

Tel/Fax/E-mail

* Strikeout which is not applicable

**|VT: Initial Varietal Trial; AVT: Advanced Varietal Trial; IHT: Initial Hybrid Trial;
AHT: Advanced Hybrid Trial

Please note that no entries should not be treated with any chemical Treated seeds are summarily
rejected

Seed quantity to be submitted without fail: IVT- 10 Kg ; IHT- 10 Kg; AVT- 10 Kg ; AHT- 10 Kg : For large
plot Agronomy trials of advanced entries: 25kg
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Annexure-lll: Proforma for submission of entries for testing in
AICSIP trials

| Season: Kharif/ Late Kharif/ Rabi*

1. Name and address of the person and organization submitting entries

Name
Designation
Institute/
Company
Address

Tel/Fax/E-mail

2. Name of the entry and detailed pedigree

S. Name of Name of | Deatiled Pedigree** Quantity Testing DD No.
No | the entry the trial of seed fees and
(station and the submitted | total date;
code) Zone for (Kg) (Rs.) Name of
which it bank on
is a which
entry§ DD is
drawn#

*Strikeout which is not applicable; § Trials: IVT, IHT, AVT, AHT, DUS Testing ; Zones: I/lI/lll/All Zones
** Entries without detailed pedigree are not accepted; # Private entries are accepted only along with DD
for testing fees @ Rs.30,000/- per trial/season as per ICAR norms

Please note that no entries should not be treated with any chemical Ttreated seeds are summarily

rejected
Seed quantity to be submitted without fail: IVT- 10 Kg ; IHT- 10 Kg; AVT- 10 Kg ; AHT- 10 Kg; For

large plot agronomy trials of advanced entries: 25kg

(Signature & Date) (Seal/ Stamp)
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Annexure-lV: Additional information on entries of AICSIP trials

S. Genotype Pedigree

Year/Season of
production

Seed
grading
done?
Yes/No

Seed treatment done?
If yes, with what
chemical and
concentration

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:

(Signature & Date)
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Annexure-V: Projects proposed for Xl plan period (2007- 2012) - Draft

No Sub-project The Team Kovil- Coim- Dhar- Bija- Tan- Pa- Par- Ako-la Ra- Sola- In- Su-rat | Dee- Udai- Del- | His-ar Pant- Ludhi- Mau- Total PY
me organiser patti batore wad pur dur lem bhani huri pur dore sa pur hi nagar ana rani-pur for
project
1 Dual purpose CcD Dr Umakanth B-0.15 B- B-0.15 B-0.15 B-0.15 B-1.15
sorghum (0.4PY) 0.15 P-0.15 P-0.15
2 Screening for CcD Dr Bhagwat E-05 | E-05 | E- E- E-0.5 E-05 E- E-05 E-0.5 E- E-0.5 E-05 E-0.5 E-7
insect (0.5PY) 0.5 0.5 0.5 0.5
resistance for
kharif
3 Breeding for CcD Dr Aruna (0.4 E-03 E-03 B- B- B-0.3; B-1.3; E-
shoot fly PY) 0.3; 0.3; E-0.3 15
resistance E-03 | E-03
4 Breeding for CcDh Dr Kamatar B- B-0.5; B-0.5; B-0.3; B-0.3; B-0.5; B-2.85; P-
grain mould (0.25PY) 0.5; P-0.5 P-0.5 P-0.3 P-03 P-0.5 26
resistance P-0.5
5 Breding high CcD Dr B- B-0.25; | B-0.25; B- B-1.25;
yielding Audilakshmi 0.25; BIO- BIO- 0.25; BIO- 1.0
parents for (0.25PY) BIO- 0.25 0.25 BIO-
industrial uses 0.25 0.25
6 Market M Dr B. Dayakar H-0.1 H-0.1 | H-0.1 H-0.1 H-0.1 | H-0.1 H-0.1 H-0.1 Eco 0.15;
intelligence Rao (0.15) H-0.8
7 Characterizing | CD Dr Vilas H-0.1 H-0.1 | H-0.1 H-0.1 H-0.1 H- H-0.1 H- 0.1 H-0.1 H-0.1 | H-0.1 ST-0.3; H-
parents, seed Tonapi 0.1 11
production & (0.3PY)
documentation
8 Rabi sorghum CcD Dr Prabhakar B- B-0.25 | B- B-0.25 B-0.25 B- B- B-2.25
for deep and (0.5PY) 0.25 0.25 0.25 0.25
irrigated
conditions
9 Seed [ Dr Prabhakar B-0.15 B-0.15 B- B- B-0.85
production (0.25PY) 0.15 0.15
10 | Forages CcD Dr Bhat B-0.25 B-0.1 B-0.1 B-025 | B- B-0.2; B-0.5, | B-0.5; B-0.5 B-0.2 B- 3; Bio-
(0.25PY) 0.25 | Bio-0.1 Bio- Bio- 0.1 0.3
0.1
11 | Wide CcD Dr SVRao B-0.1 B-04
hybridisarion (0.3PY)
12 | Improving PA Dr SSRao B-0.3 B-0.3 B-0.3 | B-0.3 | B-0.3; B-0.3; B0.3; | B-0.3 | B-0.3 B-0.3 B-0.3; B-3.3;
stover yield (0.3PY) Ph-0.3 Bio-0.3 | Bio- Bio- 0.3 Ph-0.6;
and qualilty 0.3 Bio- 0.9
13 | Sweet CcD Dr SSRao B-0.3; B0.3; B-0.3; B-0.3; B- B-0.3; B-0.3; B-0.3; B-2.4;
sorghum (0.3PY) Ph-0.3 Ph- Ph-0.3 Bio-0.3 | 0.3; Bio- Bio- 0.3 Bio- Ph-1.2;
0.3 Bio- 0.3 0.3 Bio-1.5
0.3
14 | Improving Dr.Ratnavathi Bio 0.1 B-0.1 B-0.1 Bio-0.1 B-0.2;
grain, food and (0.25PY) Bio-0.45
roti quality
15 | Food safety Dr.Ratnavathi B-0.1 P-0.5 B-0.1 B-0.1 B-0.1 B.0. B-0.1 B- 0.6; P-
(0.25PY) 1 0.5; Bio-
0.25
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No Sub-project The Team Kovil- Coim- Dhar- Bija- Tan- Pa- Par- Ako-la Ra- Sola- In- Su-rat | Dee- Udai- Del- | His-ar Pant- Ludhi- Mau- Total PY
me organiser patti batore wad pur dur lem bhani huri pur dore sa pur hi nagar ana rani-pur for
project

16 | Kharif cultivar C Drs.Ravi A- A- A-0.15 A-0.15 A- A-0.15 | A0.15 | A- A-0.15 A-1.85;
seed produn. & Kumar 0.15 0.15 0.15 0.15
Marketing (0.5PY)

17 | Salinity and CcD Dr Talwar Ph Ph0.25 B-.25 Ph B-0.25
drought (0.45PY) 0.25 Ph 0.25 Ph-1.50
tolerance 0.30

18 | Organic Dr Raut (0.5) A-0.2 A-0.7
farming

19 | Germplasm GEU DrElangovan | B-0.2 B-0.2 B-0.2 | B-0.2 B-0.2 B-0.2 B-0.2 | B-0.2 B-0.2 B-0.2 B-0.2 B-0.2 B-0.2 B-2.6; EB-
evaluation & (0.3PY) 0.3
utilization

20 | Sorghum D Dr Elangovan | B-0.1 B-0.1 B-0.1 B-0.1 B-0.1 | B-0.1 | B-0.1 B-0.1 B-0.1 | B-0.1 B-0.1 B-0.1 B- B-0.1 B-0.1 | B-0.1 B-0.1 B-0.1 B-0.1 B-1.9; EB-
Genetic (0.3 PY) H-0.1 H-0.1 H-0.1 H-0.1 H-0.1 | H-0.1 | H-0.1 H-0.1 H-0.1 | H-0.1 H-0.1 H-0.1 0.1 H-0.1 H-0.1 | H-0.1 H-0.1 H-0.1 H-0.1 0.3;
Resources H- H-1.9
documentation 0.1

21 Conducting S Dr Tonapi Head- Head- 0.1 Head- | Head- | Head | Head | Head- Head- Head | Head- | Head- Head- Hea Head- Head | Head- | Head- Head- Head- ST-0.3;
AICSIP trials (0.3PY) 0.1 0.1 0.1 -0.1 -0.1 0.1 0.1 -0.1 0.1 0.1 0.1 d- 0.1 -0.1 0.1 0.1 0.1 0.1 H-1.9

0.1

22 | Screening for CcD Dr. Gadewar P-03 | P-0.3 P-0.3 P-1.2
charcoal rot 0.3

23 | Screening for CcD Dr.T.G.N. P-0.3 P-0.3 P-0.9
downy mildew Rao(0.3 PY)

24 | Screening for CcD Dr.Narayana P-0.3 P-0.3 | P-0.3 P-0.3 P-0.3 P-1.8
foliar di (0.3PY)

25 | Popularising T Dr Chari Head- Head-0.1 Head- | Head- | Head | Head | Head- Head- Head | Head- | Head- Head- Hea Head- Head | Head- | Head- Head- Head- Ex- 0.5;
sorghum (0.5PY) 0.1 0.1 0.1 -0.1 -0.1 0.1 0.1 0.1 0.1 0.1 0.1 d- 0.1 -0.1 0.1 0.1 0.1 0.1 Head- 1.9
cultivars 0.1

26 | Breeder seed CcD N Kannababu B- B-0.15 B-0.15 B-0.25 B- B- B-0.25 B-0.20 B-0.15 B- 1.6;
production (0.5PY) 0.15 0.15 0.15 ST-05

26 | DUS CcD N Kannababu ST- ST- B-0.25 B- 0.25;
characterizatio (0.5PY) 0.25 0.25 ST-1.0
n / testing

27 | Bio-fortification B-0.2 B-0.2

28 | Special B-0.2 B-0.2 B-04
sorghum

29 | Bio-control of IK Das (0.2 P-0.2 P-04
di PY)

Total PY per A-1;B-2.6; B-0.8; B- 0.95; A-02; | B- A- A- A-0.15; A-0.15; | A- B- A-0.15; | A- A B-2.05; B- B-0.8; | B-1.3; B-1.1; A-0.15; A-2.55; B-
centre Bio-0.5; EB- H-0.3 Bio-0.1; P- | B- 0.95; 0.15; 0.15; | B-2.3; B-2.5; 0.15 1.7, B-1.65; | 0.15; 0.15 | Bio-0.4; 0.1 Bio- Bio-0.4; Bio- B-0.65; 26.85;
(Subject-wise) 0.6; E-0.5; 0.5; Ph- 3.25; E-0.5; B- B- Bio- Bio- B- E-0.8; | Bio- B- B- E-0.8;P- | H-0.3 | 0.1; P-0.3;H- | 0.3;E- H-0.3 Bio-4.4; E-
Eco-0.15; Ex- 0.3;H-0.5 | Bio- P-03; | 0.75; 0.55; | 0.35; 0.85; 185 | Ph- 0.25; 1.55; 045 | 0.95;H- E-0.5; | 0.3 0.5; 8.5,EB-
0.5; P-1.1; 0.25; Ph- E- E-0.5 | E-0.8; E-0.8; Bio- 0.3H- | P-03; Bio- E- 0.5 Ph- H-0.3 0.6; Eco-
Ph-1; ST- 1.6 E-05 | 0.25 0.5; P- P-1.1; P-0.5; 0.6; 04 H-0.5 03,E- | 05 0.25; 0.15; Ex-
P-1.9; | H-05 | H-03 | 0.3; Ph- H-0.5 E-8; 0.5; H- ST- 0.5, P-
Ph- H-0.3 | 0.85; H- ST- P-0.3; 0.3 0.25; 7.55; Ph-
0.3; 0.4; 0.25; H-0.5 H-04 3.25; ST-
H-0.5 H- 21,H-75
0.4
Total PY 8.55 1.1 2.25 6.9 25 1.7 1.8 5.95 5.30 4.05 3.2 2.85 33 14 4.7 04 23 23 22 1.1 63.95

CD= Cultivar development; C= Commercialization; M= Marketing; PA= Proximate analysis; TT=Technology transfer; A= Agronomist; B= Breeder; Bio= Biochemist;; E= Entomologist; EB= Economic botanist; Eco= Economist; Ex= Extension
specialist; P= Pathologist; Ph= Physiologist; ST= Seed technologist; H= Head of the station
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Annexure VI: Organoleptic test for roti quality of AVHT kharif 2006 (Dharwad)

Entry Colour Texture Aroma Taste Overall acceptability
No. R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3
1 8.1 5.5 74 75 5.6 74 75 57 6.8 78 5.6 7 7.8 57 6.8
2 7.6 74 7 8 75 7.7 74 6.9 6.6 75 6.8 6.6 74 7.3 6.7
3 75 6.1 6.9 8 7 6.7 7.1 6.1 6.6 71 7 6.6 72 7 6.5
4 7.9 7.3 6.9 71 8.2 7 7.1 7 6.8 6.9 7.2 6.9 71 74 6.2
5 7.7 8.3 7.2 7 8 6.8 7.2 7.3 6.7 6.8 7.7 6.2 6.9 7.9 6.7
6 7.3 75 6.9 6.8 7.6 7.9 7.1 6.5 72 7 8.3 7.3 7 7 72
7 8.2 75 7.2 7.8 7.1 6.8 75 6.9 6.3 7.2 7 6.6 75 7 6.6
8 75 6.9 6.1 6.7 7.2 6.3 7 6.6 6.1 741 7.2 6.3 7 7.1 6
9 7.7 74 7 71 74 6.8 7 71 6.4 6.9 71 6.3 7 7.2 6.4
10 78 78 6.9 6.8 73 6.3 6.5 6.8 6.2 6.5 6.9 6.8 6.7 79 6.2
11 8.5 7 7 7.8 6.1 6.5 7.3 6.5 6.2 75 6.2 6.2 7.7 05 6.4
12 7.3 7 5.7 7.6 7.2 6.7 7.3 6.9 6.3 74 6.9 6.5 7.2 7.2 6.4
13 8.1 6.3 6.9 7.8 5 6.5 7.2 5.7 5.9 72 5.9 55 7.7 6 6.2
14 74 7.7 71 6.9 74 6.9 6.8 7 0.6 6.8 6.8 6.3 7 7.3 6.6
15 76 6.9 75 72 7 6.7 6.7 6.8 6.5 6.9 7 6.4 7 6.8 6.5
DSV 4
(Check) 74 7 8 72 6.7 71 6.8 6.8 6.9 7 7 7.1 72 6.8 7.1
Description Score
Like extremely 9 Best
Like very much 8
Like moderately 7
Like slightly 6
Neither like or dislike 5
Dislike slightly 4
Dislike moderately 3
Dislike very much 2
Dislike extremely 1 Worst

Note: 1) The data of each replication for the above traits is arrived by taking the mean score of 10 panelists who tasted the roti samples; 2) Replications are coded and number refers as per plan sent by NRCS
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Annexure-VIl: Locations for trials and nurseries for 2007 - 08

Breeding
Kharif
S.No | Locations | AVHT | AHT | INT | HT
Zone 1: Andhra Pradesh and Tamil Nadu
1| Coimbatore \ V \
2 | Palem \ \ \
3 | Bhavanisagar \ - -
Zone 2: Maharashtra, Karnataka, parts of Andhra Pradesh, Madhya Pradesh and Southern Gujarat
1| Parbhani \ \ \
2 | Nanded N
3 | Aurangabad \
4 | Somanthpur \
5 | Akola N v N
6 | Buldhana N
7 | Yavatmal \
9 | Karad \
10 | Digraj \
14 | Dharwad N v N
16 | Indore \ V \
18 | Surat N v N
19 | JK Seeds, Hyd \
21 | Prabhat seeds, Hyderabad \
23 | AnkurSeeds, Nagpur V
24 | ProAgro, Aurangabad N
26 | Mahendra, Jalna N
28 | Ganga Kaveri, RR Dist \
Zone 3: Rajasthan, Uttar Pradesh, Haryana, Uttarakhand, parts of Gujarat and Madhya Pradesh
1| Mauranipur \ \
2 | Deesa \ V
3 | Tancha \
4 | Udaipur N N N
5 | Dilwara N
6 | Kota \
7 | Kanpur \ V
8 | JK Seeds, Hyd(Agra) v
Rabi
. AVHT IVHT
S.No Locations Deep soil | Shallow soil | Deep soil Shallow soil
1 Parbhani v - v -
2 Rahuri v - v -
3 Solapur \ - \ -
4 Karad v - - -
5 Rahuri (Chas) - \ - \
6 Solapur (CRS) - \ - \
7 Mohol - v v v
8 Aurangabad \ - - -
9 Jeur \ - - -
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S.No Locations AVHT IVHT
Deep soil | Shallow soil | Deep soil Shallow soil
10 Akarjuna \ - - -
11 Dharwad \ - - -
12 Bijapur \ \ \ \
13 Gulberga - \ -
14 Annigeri - - - -
15 Bellary - - - -
16 Raichur \ - - -
17 Bheemarayanagudi (I) \ - - -
18 Hagari \ - - -
19 | Bagalkot (I) \ - - -
20 | Tandur (1) \ - \ -
21 Nandyal - - - -
22 Jagadalpur - - - -
23 Tancha - - -
24 Proagro (Aur) - - - -
25 Mahendra (Jal) - - - -
26 Monsanto (Aur) - - - -
27 JK Seeds (Hyd) - - - -
32 Kovilpatti - - \ -
Late kharif
S.No | Locations | AVT | AHT | IVT |IHT
Andhra Pradesh and Tamil Nadu
1 Madhira \ \ \ \
2 Nandyal V \ \ V
3 Kovilpatti \ \ \ \
3 Aruppukottai \ \ \ \
Dual purpose sorghums
S.No | Locations | AVT |  AHT | IVT | IHT
Zone 1 (Andhra Pradesh and Tamil Nadu) and Zone III (Rajasthan, Uttar Pradesh, Haryana,
Uttarakhand, parts of Gujarat and Madhya Pradesh)
1 IARI-New Delhi N - -
2 ANGRAU, Hyderabad \ \ -
3 Mauranipur \ \ -
4 Pantnagar \ - -
5 Deesa \ \ -
6 Udaipur \ \ -
7 Coimbatore \ \ -
8 Palem \ \ -
9 IIGFRI, Jhansi N N -
10 Avikanagar \ \ -
11 Ranchi \ V -
Zone 2 (Karnataka and Gujarat)
1 Surat \ \ -
2 Mandya \ \ -
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Forage Sorghum

S. Centers AVT (SC) | IVT(SC) | AV/HT (MC) | IVIHT (MC) | Seed Trial | Agronomy
No Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 trial data
1 Coimbatore \ \ V V V -
2 Hisar \ \ V \ N V
3 Anand \ \ V V - -
4 Warangal \ \ - - - -
5 Parbhani N N - - - -
6 | Akola N v v N N -
7 Pantnagar N v N N N v
8 | Delhi N v v N N -
9 Surat V V - - - -
10 | Rahuri N N N N - -
11| Ludhiana V N N N N N
12 | Mauranipur v v - - - -
13 | Deesa V \ - - V -
14 | Udaipur N \ \ \ - \
15 | NRCS, Hyderabad - - V \ - -
16 | Jhansi N v - - - -
17 | Ankur Seeds, Nagpur - - N N - -
18 | Urulikanchan N v N N - -
19 | Jabalpur v v \ v - -
20 | ANGRAU, Hyd \ \ V \ - \
21 Kanpur N v \ N - -
22 | lzzatnagar N v N N - -
23 | Nirmal Seeds, Pachora - - N N - -
24 | Viramgam N N - - - -
25 | Pusa (Bihar) N v - - - -
26 SKUAST, Jammu & Kashmir N N - -
27 | Modipuram, Meerut N N - - .
28 | Dharwad - - - - - N
Agronomy
S.No. | Experiment Title | Zone / Centers
Kharif
1 Evaluation of promising sorghum genotypes for their | Zone-I — Coimbatore and
yield potential under rain-fed condition Palem
2 Evaluation of promising sorghum genotypes for their | Zone-III — Dessa,
yield potential under rain-fed condition Mauranipur* and Udaipur
3 Evaluation of promising sorghum genotypes for yield | Madira* and Kovilpatti*
potential under late kharif, early rabi situations
Location Specific Trials
4 In situ moisture conservation practices and its | Dharwad, Udaipur and
interaction with nutrients Dessa
5 Maximization of sweet sorghum cane yield Coimbatore, Palem, Akola,
Solapur and Indore
6 Integrated nutrients and moisture conservation in kharif | Parbhani, Akola, Dharwad
sorghum and Udaipur
7 Studies on nutrient uptake, grain and stover qualities of | Coimbatore, Parbhani,
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different sorghum genotypes Solapur, Dharwad, Indore
and Udaipur
8 Intercrop diversification / intensification in sorghum Palem
9 | Nutrient recycling in sorghum based double cropping | Indore
systems
10 | Response of forage sorghum genotypes to different | Dharwad
nitrogen level
Rabi
1 Evaluation of rabi sorghum genotypes under receding | Parbhani, Rahuri, Dharwad
soil moisture conditions and Tandur
2 Evaluation of rabi sorghum genotypes under rainfed | Solapur and Bijapur
condition on shallow-medium soil
3 Evaluation of rabi sorghum genotypes under irrigated | Parbhani, = Rahuri  and
conditions Solapur
4 | Methods of improve soil water holding capacity in | Tandur, Dharwad, Rahuri
fallow rabi sorghum cropping system and Coimbatore
5 INM for soybean — rabi sorghum double cropping | Parbhani,  Solapur and
system Rahuri
Pathology
Kharif 2006-07
Centres DIS. | AVHT- | AVHT- | AVHT | IVT | IHT | DPAVHT | DPIVT | PLT | SGMRSN
SIT | I 1}
Coimbatore | v v Vo N[N v v v v
Dhawad | N | N | N | N [N N | N | N [ N[ A
Mauranipur | \ \ \ v A v N N -
palen | N | N | N | N [ N[ N[ N | N [ V[ A
Pantnagar v v v v NI, \ \ \ -
padhani | N | N | N | N [ N[N | N | N [ V[ A
Akola v v v VNN v v - -
Surat VI N [ N [ N[N N [~ [ -] -
Udaipsr | N | N | N | N [ N[N N [ N[N -
Rabi 2006-07
Centers DIS. SIT | AVHT(SC) | IVHT(DS) | IVHT | CRRN
Bijapur V \ \ \ \
Dharwad \ \ \ \ \
Parbhani \ \ \ Y \
Solapur N \ \ \ \
AICSIP Coordinating Team Report-2006-07 Page 116 of 120




Entomology

Kharif
Centers IVT | IHT | AVHT- | AVHT- | AVHT- | IVT- | AVHT- | ASS- | ISSVT | PLT- | PLT- | PLT- | PLT- | SPN | F2- | F2- | RIL- | Total
| Il i DP DP VT SF SB MF HB SF | SB | SF
Zone -
Coimbatore | «/ | «/ N N N N N N \[ 9
Warangal v v 2
NRCS v V v VI 5
Zone-ll
Parbhani NNV N v N |V N 9
Akola N YA RN v v v |V N N
Dharwad N YA RN v VA YA RN v 8
Gwalior NN v \ v v 6
Surat NNV N v v 6
Rahuri \/ \/ 2
Zone-lll
Kanpur N YA RN v vV I N v 8
Hisar NIV N v AR BEVAN RV v 8
Udaipur NN Y A NN v Vo9
Delhi VIV v VAN VAN RN v v v v 1
Rabi
Trial | Trials Centers
No Kovilpatti | Dharwad Bijapur Rahuri Parbhani Solapur Total
1 Pest Survey N \/ N N v/ \ 6
2 AVHT-I N A v v v v 6
3 AVHT-II N \ N N N v 6
4 | IVHT v v v v v v 6
5 PLT-SF N \ 2
6 PLT-SB N \ 2
7 PLT-MF N v 2
8 PLT-HB \ v 2
9 |SPN v v v v Vv v 6
10 | APN/SHB Nursery ICAR-ICRISAT collaborative project seed sent Bijapur, Solapur, Rahuri 4
and ICRISAT
11 | IPM v v v v v v 6
12 | Screening technique N N N 3
for SF-Compilation
13 | Organic farming N N N N N N 6
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Annexure-VIIl: Compliance reports

Fortnightly report from AICSIP centers - 2006-07

Center Jun- | Jun- | Jul- | Jul- | Aug- | Aug- | Sep- | Sep- | Oct- | Oct- | Nov- | Nov- | Dec- | Dec- | Jan- | Jan- | Feb- | Feb-
| Il | Il | 1l | 1l | Il | Il | 1l | Il | Il
Zone |
217- 16- | 27- | 7- 23- 8- 18- 11- 26- 8-
Coimbatore Jun | Jul | Jul | Aug | Aug | Sep | Sep | Oct | Oct | Nov
8- 25- 25- 11- 26- 23-
Kovilpatti Jul | Aug | Sep Oct | Oct Nov
7- 24- 6- 19- 4- 11-
Palem Sep | Sep | Oct | Oct | Nov Dec
5- 23- 9- 22- 23- 4- 2- 24- 12-
Tandur Oct | Oct | Nov | Nov Dec | Jan | Feb Feb | Mar
Zone ll
18- | 7- 7- 22- 8-
Parbhani Jul | Aug | Aug | Aug | Sep
1- 17- | 7- 18- 4- 15-
Akola Jul | Jul | Aug | Aug | Sep | Sep
18-
Dharwad Oct
10- | 29- 14- 14- 27- 9-
Indore Aug | Aug | Sep | Sep Oct | Nov
11- 10- 30-
Surat Aug | Aug Sep
4- 30- 20- 22- 4- 23- 28- 10-
Rahuri Sep | Sep | Oct | Oct | Nov Nov | Dec Feb
16- 6- 1- 7- 8- 29- 4- 30- 12- 6- 17-
Bijapur Sep | Oct | Nov | Nov | Dec | Dec | Jan Jan | Feb | Mar | Mar
Zone lll
Mauranipur
10- | 17- 5- 30- 6- 28-
Deesa Aug | Aug | Sep | Sep | Oct | Oct
8- 28- 5- 1- 15- 5- 19-
Udaipur Aug Aug Oct Nov | Nov | Dec | Dec
31-
Hisar Aug
22- 8- 25-
Pantnagar Aug | Sep | Sep
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Monthly report from AICSIP centers - 2006-07

Center
Jun Jul Aug Sep Oct Nov Dec | Jan Feb Mar

Zone |

Coimbatore | 30-Jun | 24-Aug 8-Sep

Kovilpatti

Palem

Tandur 7-Jul 8-Aug 11-Sep

Zone Il

Parbhani 3-dul

Akola 1-Jul

Dharwad 3-Jul 4-Aug

Indore

Surat 7-Jul 19-Sep 10-Sep 10-Oct 7-Nov

17-

Rahuri 30-Jun 7-Aug 30-Sep 7-Nov 14-Dec Mar

Bijapur 17-Aug

Zone lll

Mauranipur

Deesa

Udaipur

Hisar 31-Aug

Pantnagar

AICSIP centres response on various queries - 2006-07
S Centers Performance No of Self evaluation OSN Feed Progress No of Information on
NO Planning scientist for XI plan from back during X scientist Xl plan
submitted centre form plan submitted formulation

1 Coimbatore | 20-Sep 3 22-Sep Nil 30-Sep NR NR 7-Mar
2 Kovilpatti 24-Nov 3 23-Sep Nil NR NR NR 23-Mar
3 Palem 30-Sep 4 30-Sep Nil 19-Oct 23-Feb 4 ?
4 Tandur 30-Sep 1 30-Sep Nil NR NR NR ?
5 Parbhani 20-Sep 4 NR Nil 30-Sep 21-Mar 6 ?
6 Akola 20-Sep 6 1-Nov Nil 27-Oct 5-Jan 2 12-Mar
7 Dharwad 9-Jan 4 9-Jan Nil 24-Jan 17-Feb 4 26-Dec
8 Indore 30-Sep 3 30-Sep 29-Sep | NR 23-Mar 4 17-Jan
9 Surat 30-Sep 3 15-Nov Nil NR NR 4 13-Mar
10 Rahuri 19-Sep 4 30-Sep Nil 13-Nov 12-Feb 4 ?
11 Bijapur 28-Feb 5 29-Sep Nil NR 3-Jan 4+1(hc) ?
12 Mauranipur | NR NR NR Nil NR NR NR NR
13 Deesa 30-Sep 2 30-Sep Nil NR NR NR 24-Mar
14 Udaipur 30-Sep 5 30-Sep 20-Sep | 10-May | 3-Jan 5 5-Mar
15 Hisar 30-Sep 5 5-Oct 29-Sep | 30-Sep 23-Mar 5 1-Mar
16 Pantnagar 19-Sep 3 9-Nov 22-Sep | 20-Oct 23-Feb 3 7-Mar

NR= Not received

? Information with Mr Sanath.

hc =hard copy
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Forage Sorghum trials data — 2006-07

SNO | Centers AVT (SC) | IVT(SC) | AVIHT (MC) IVIHT (MC) | Seed Trial Agronomy trial data
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
1 Coimbatore NR NR NR NR NR Trial not sent
2 Hisar 25-11-06 | 25-11-06 25-11-06 25-11-06 25-11-06 25-11-06
3 Anand NR NR NR NR Trial not sent | Trial not sent
4 Warangal 2/12/2006 | 2/12/2006 | Trial notsent | Trial not Trial not sent | Trial not sent
sent
5 Parbhani NR NR Trial not sent Trial not Trial not sent | Trial not sent
sent
6 Akola NR NR NR NR NR Trial not sent
7 Pantnagar 22-12-06 | 22-12- 25-11-06 25-11-06 22-12-06 22-12-06
06
8 Delhi NR NR 27-11-06 27-11-06 NR Trial not sent
9 Surat NR NR Trial not sent Trial not Trial not sent | Trial not sent
sent
10 Rahuri NR NR NR NR Trial not sent | Trial not sent
1 Ludhiana 30-11-06 | 30-11-06 | 30-11-06 30-11-06 Data not 30-11-06
received
12 Mauranipur NR NR Trial not sent Trial not Trial not sent | Trial not sent
sent
13 Deesa NR NR Trial notsent | Trial not NR Trial not sent
sent
14 Udaipur 29-11-06 | 29-11-06 | 29-11-06 29-11-06 Trial not sent | 30-11-06
15 NRCS, Hyderabad Trial not Trial not NR NR Trial not sent | Trial not sent
sent sent
16 Jhansi NR NR Trial not sent Trial not Trial not sent | Trial not sent
sent
17 Ankur Seeds, Nagpur Trial not Trial not NR NR Trial not sent | Trial not sent
sent sent
18 Urulikanchan NR NR NR NR Trial not sent | Trial not sent
19 Jabalpur NR NR NR NR Trial not sent | Trial not sent
20 ANGRAU, Hyd NR NR NR NR Trial not sent | Data not received Trial
8
21 Kanpur NR NR NR NR Trial not sent | Trial not sent
22 |zzatnagar NR NR NR NR Trial not sent | Trial not sent
23 Nirmal Seeds, Pachora Trial not Trial not NR NR Trial not sent | Trial not sent
sent sent
24 Viramgam NR NR Trial not sent | Trial not Trial not sent | Trial not sent
sent
25 Pusa (Bihar) NR NR Trial not sent | Trial not Trial not sent | Trial not sent
sent
26 SKUAST, Jammu & NR NR NR NR Trial not sent | Trial not sent
Kashmir
27 Modipuram, Meerut NR NR Trial not sent | Trial not Trial not sent | Trial not sent
sent
28 Dharwad Trial not Trial not Trial not sent Trial not Trial not sent | Data not received Trial
sent sent sent 6

Note: Please confirm from Forage group for latest information
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