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Summaries of disciplinary research - Kharif 2008

1. Genetic resources (M Elangovan & VA Tonapi)

National Research Centre for Sorghum (NRCS) is one of the National Active Germplasm Sites (NAGS) with
the responsibility to collect, conserve, evaluate, document, and distribute the sorghum germplasm to the
bonafied user within the country. During the reporting period for the year 2008 — 09, the following progress
has been made

A total of 102 accessions were collected from Madhya Pradesh (70), Gujarat (32) during kharif. 211
accessions of voucher samples were submitted to the National Genebank, NBPGR, New Delhi for obtaining
ICNo.

A total of 458 accessions are being multiplied for utilization, necessary submission to the National Genebank,
NBPGR and sending for trials. 3385 accessions were distributed to the sorghum researchers of the country
and 1264 accessions were supplied for trials at NRCS and AICSIP centres. A total of 579 acc. of breeding
materials exchanged to NRCS and AICSIP scientists

Applications for 41 extant varieties and six new varieties have been submitted to for protection with the
Protection of Plant Varieties and Farmer’s Rights Authority. A total of 42 applications for protection of state
released sorghum varieties are being submitted to Director — NBPGR for onward submission to the Plant
Authority.

We have received certificate of plant variety protection for three extant varieties namely CSH 13, CSH 16,
and CSH 18 from Protection of Plant Varieties and Farmer’s Rights Authority

2. Rabisorghum: 2007-08 (Prabhakar)

Rabi sorghum is an important dry land crop grown in the Deccan Plateau on 5.2 m ha area in the states of
Maharashtra (3.28 m ha), Karnataka (1.46 m ha) and Andhra Pradesh (0.36 m ha) with an annual production
of 3.73 m.tonnes. The productivity of the crop in general is low (719 kg/ha). The major factors responsible for
low yield are moisture stress in GS-2 due to a unique situation of growing the crop on receding soil moisture
in medium to shallow soils, susceptibility to shoot fly, charcoal rot and low temperature affecting crop growth
as well as fertility restoration in lybrids. The overall performance of rabi sorghum during 2007-08 was
satisfactory.

During rabi 2007-08, a total of 26 multi-locational trials (Breeding 4, Pathology 5, Entomology 5, Physiology 4,
and Agronomy 8) and 5 nurseries were grown to evaluate grain and fodder yields and levels of insect and
disease resistances. Under varietal and hybrid development programme, 105 crosses (F1 to F5) were
evaluated for segregating generations. A new crossing programme covering BxB and BxR lines were
implemented for developing new B/R lines. In this programme Parbhani, Bijapur, Rahuri, Dharwad and Akola
were the main centres, while Chas, Mohol, Ekarjuna, Karad, Aurangabad, Bagalkot, Bheemrayangudi,
Tancha, Jeur, Annegeri, Bailhongal and Hageri were the voluntary centres. From Private sector Bayer Seed
Company was involved, who tested their hybrid SPH-1449.

The linkage project with ICRISAT dealt with “Pest management in rabi sorghum”. The participating centres
were Solapur, Rahuri, Bijapur and ICRISAT. A total of 657 FLDs trials were conducted to demonstrate the
yield performance of improved hybrids. Further, 5 BSP and 13 NSP centres produced 97.55 ¢ breeder seed
and 27.80 g of nucleus seed. This report also documents the germplasm collection and distribution aspects.
The following section details the progress in each discipline.
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Rabi sorghum germplasm and breeding (Rahuri and Solapur): Breeding research in rabi sorghum led to
identification new landrace combiners field evaluation of breeding materials at early generatians for grain and
fodder yields and insect and disease resistance across. Studies on combining ability in L ~ T design for rabi
landraces at Rahuri and Solapur showed that RSLG 733 and RSLG-644 were the good combiners for grain
yield, panicle length and % seed set.

Multilocation yield trials (Prabhakar coordinating): Four multi-location yields trials were conducted across
locations. In Advanced varietal and hybrid triatl (shallow soil), SP\-1798 and SPV-1794 gave 24.8% and
20.9% more grain yield than the check Maulee, respectively. In Advanced varietal and hybrid triakll (deep
soil), SPV-1795 (4413 kg/ha) gave significantly superior yield than the check CSV-18 (3928 kg/ha) and was
on par with CSV-216R (4232 kg/ha) for grain yield. In Initial varietal and hybrid triatl (shallow soil), SP\V
1832 ((895 kg/ha) recorded significantly superior grain yield than the check Maulee (628 kg/ha) and in Initial
varietal and hybrid trial-Il (deep soil), none of the hybrids were superior to the check hybrid CSH-15R (2885
kg/ha) for grain yield.

Varietal release (Project Coordinator): Rahuri centre released two varieties at state level. RSV 458 as
Phule Anuradha for western Maharashtra as a drought tolerant variety for shallow sail. It recorded grain yield
of 1100 kg/ha, which is 51% increase over Sel. 3, 25.7 % over Maulee and 36.8 % over M 35-1 on shallow
soil. Similarly, it also recorded fodder yield of 3223 kg/ha., which is 22.7% increase over Sel. 3 and on par
with of Phule Maulee and M 35-1. Another variety RSV 1006 is recommended for prerelease for medium to
deep soil under irrigated conditions. It recorded grain yield 4914 kg/ha, which is 32.5 % increase over Phule
Yashoda, 39.2 % over CSV 18, and 40.9 % over M 35-1.

At, NRCS, Solapur, new parental lines (195 B and 175 R) with diverse genetic base were derived using 161
indigenous and 159 exotic lines. Conversion programme led to stabilization of 53 MS lines and 60 R lines.
Breeding stock CRS-1 was registered as IC-549901, INGR-07026 at NBPGR, New Delhi as droughttolerant
line.

At NRCS, Hyderabad, evaluation of RILs from M35-1 x B35 cross for stay green trait indicated significant tait
differences among the RILs measured in the population. The differences between the parents (M35-1 and
B35) were significant for most of the agronomic traits.

Pathology (AV Gadewar coordinating): Multilocation evaluation of entries against charcoal rot indicated
that entries SPV 1709, SPV 1799, SPV 1804, CSV 18, and SPV 1803 in AVHT-Shallow soils environment
showed lesser lodging than resistant check (15.1%). SPV 1709 (17.6%) and SPV 1803 (19.5%) entries had
desirable resistance as they were comparable to resistance check in respect of lodging, number of nodes
crossed or fungal (Macrophomina phaseoling spread. On deep soils advarced entries SPV 1795, SPV 1762,
SPH 1501, CSV 216R, CSV 18, and SPV 1794 expressed resistance as in resistance checks when three
attributes namely lodging, nodes crossed & spread of fungus was considered. In Initial evaluation trial (IVHT)
entries SPV 1828 & Maulee qualified equivalence to resistance check. Under Charcoal rot resistant nursery
trial total 16 entries comprising checks were evaluated and CRP 17, CRP 58, CRP 59, CRP 67, BRJ 357,
BRJ 364 showed resistance. A farm trial consisting eco-friendly measures attempted revealed that boric
acid, bleaching powder, and cotton cake would significantly reduce (20-25%) charcoal rot in warm climates.
Bacterial consortia, both phosphate solubalizer & antagonist alone on in combination, proved little effective to
reduce charcoal rot in field.

Entomology (VR Bhagwat coordinating): Pest survey & surveillance and seasonal abundance &
population dynamics studies in rabi sorghum indicated that there were no major changes in the pest scenario
of rabi sorghum over the years. The shoot fly was low to moderate during this year. The stem borer
incidence was more or less similar to last year. The shoot bug has been on its increasing trend year by year.
Aphid incidence has been increased due to occurrence of drought in ©me of the parts. Intercropping with
pulses did not show any apparent influence on the incidence of shoot fly and stem borer incidence; however
intercropping was found cost effective due to high market value of pulses.The seed treated sorghum (either
with Imidacloprid @ 5 g/kg seed or Thiamethoxam 70 WS @ 3 g/kg seed), intercropped with legume
particularly with safflower, followed by either endosulfan or Neem seed kernel extract (NSKE) spray at 30
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DAE found least attacked by key pests and found to be commercially viable IPM component across the five
locations. Total nine trials were evaluated (AVHT, IVHT, PLT, SPN, SFN etc) for resistance to key pests. The
entries mainly from AVHT, SPN and PLT showed significant promise against shoot fly and stem borer
susceptibility. These entries are: SPV 1672, SPV 1806, SPV 1803, SPV 1798, SPV 1795 and from SPN:
RSV 1003, RSV 767 and RSE 03. The A/B lines that have shown resistance to shoot fly are 1409A/B, RR
2212 and RR 9826.

Physiology (SS Rao coordinating): Four coordnated physiology trials were conducted to identify and
characterize key crop physiological traits that improve biomass and grain yield under receding soil moisture
situation, besides identifying stable sources for genetic enhancement of drought tolerance. Preliminary
evaluation of diverse germplasm for rabi adaptation resulted in identification of lines 1S17972 (64 days), BTx
623 (67) & BJ 111(67) for earliness. Six entries recorded higher relative leaf water content (RWC) (>83%)
than check which include IS 6410, RSV 363, PVR 619, E 36 x R16-3/1, RSV 975, and RSV 959. In
evaluation of advanced drought adaptation germplasm in - medium and shallow soils, RSLG 1119 and SPV
1546 recorded higher LAI than checks. Biomass decreased in shallow soils over medium ils by 3.3 % at
flowering and 38% at maturity. Rabi adapted entries as group recorded higher shoot mass by 35% over their
SG counterparts. Maulee in rabi and E 36-1x R16 3/1 in SG group recorded higher root mass. In root shoot
ratio, all RA types (0.43) were efficient (low root: shoot ratio) in producing higher shoot mass per unit root
mass than SG ones (0.53).

Agronomy (MS Raut coordinating): Evaluation of entries to levels of fertilizers indicated significant
response to levels of fertilizer in deep il and irrigated conditions, while, there was no response in shallow to
medium soils. In deep soil under rainfed condition, CS\¥216R (2792 kg/ha) outyielded M35-1 (2275 kg/ha).
However, test hybrid SPH 1449 recorded marginally superior grain yield (1141 kg/ha) than CSH 15R (1105
kg/ha). Under irrigated conditions, cv. PKV-Kranti produced the maximum grain yield (3429 kg/ha), followed
by SPH 1501 (3275 kg/ha), CSV 216R (3174 kglha) and SPH 1449 (3165 kg/ha). Test hybrid SPH 1449
produced 9.2%, higher grain yield than CSH 15R in irrigated trials (8.7 % .more on deep soil). It also gave
14.6% more stover yield than CSH 15R on deep soil. Studies on INM for soybean —rabi sorghum sequence
indicated that application 75% RDF + 2.5 t/ha FYM to soybean revealed maximum grain yield of succeeding
rabi sorghum (3333 kg/ha) compared to 100% RDF (3182 kg/ha) FYM, and Glyricidia. Moisture conservation
practice through compartmental bunding (CB), however, recorded 14.7 and 12.0 % higher grain and stover
yields, respectively than to flat bed (2704 and 6125 kg/ha grain and stover yields, respectively). Application of
100% RDF (60:30:30 kg NPK/ha) resulted in the highest grain yield (2848 kg/ha) which is on par with 75%
RDF + 3 t/hha FYM + Azospirillum + PSB (2624 kg/ha). Both FYM @ 6 t/ha (2345 kg/ha) and green manuring
with Dhaincha / Sunhemp (2231 kg/ha) were significantly superior to control (1859 kg/ha). In Yield
maximization trial, highest grain yield potential of 4123 kg/ha was recorded by cv. PKVKranti in combination
with adequate irrigations (five irrigations i.e., at 35, 55, 65, 75 and 85 days after sowing) and 100% RDF
(80:40:40 kg NPK/ha) followed by SPV 1626.

Monitoring team report (Teams organized by VR Bhagwat and Prabhakar): Monitoring of rabi AICSIP
trials were conducted at 10 centres (Rahuri, Mohol, Solapur, Bijapur, Dharwad, Parbhani, Akola, Surat,
Kovilpatti and Tandur). The AVHT entries SPH1501 and SP\*1795 and IVHT entries SP\¢1838 and SPH
1621 were found promising in yield trials. It is also noticed that there is a need to maintain plant population
uniformly in agronomy trials. The services of food and nutrition lab at Rahuri can be well utilized for AICSIP
work. Monitoring team also felt that separate set of material nee d to be developed for Kovilpatti region.
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3. Kharif 2008 grain sorghum trails (VA Tonapi, V RaviKumar, N
Seetharama & S Rakshit)

The Advanced Varietal & Hybrid Trial (AVHT), Initial Hybrid Trial (IHT) and Initial Varietal Trial (IVT)
were organized and sent for testing at multiple sites at each zone (details in Book 3 of 4). Same
entries were also tested by plant protectionists in separate trails in each zone. Entries for further
testing (IVT or IHT) or for considering for varietal identification are shortdisted below. In Table 1a,
selections are based on multiple criteria: weightage is given to various resistances (shoot fly
resistance in all zones; additionally, tolerance to one or more disease was considered in each zone:
downy mildew in zone |, grain mold zone I, and foliar diseases in zone IIl). Economic benefit is
calculated by adding value of grain to that of stover (the latter is assumed to cost 30% of grain in
zones | & Ill, and 20% in zone I).

A. Selection based on resistance and economic benefit

1. On the basis of resistance and economic benefit under AVHT, SPV 1817 qualified in both
zone | and II; further in zone 11, in addition, SPV 1786 also qualified. In zone Il none of the
entries qualified (Table 1a).

2. Under same selection criterion in IVT, SPV 1882 qualified in Zone I, & SPV 1875 in zone Il

3. None of the hybrids qualified in [HT in any zone.

Table 1a: Selection based on resistance and economic benefit
SI. No Trail Zone | Zonell Zone lll
1 AVHT | Only one variety SPV 1817 Only varieties SPV 1817 None of the varieties
(from Coimbatore) selected; | (Coimbatore) and SPV 1786 | or hybrids qualify
no hybrid qualifies. (Akola) qualify. No hybrid is
superior over checks.

2 IHT None of the hybrids qualify None of the hybrids qualify None of the hybrids

qualify

3 IVT Only one variety SPV Only one variety SPV 1875 | None of the varieties

No0.1882 (Parbhani) selected | (Udaipur) qualifies qualify

B. Selectionbased gnly on >10% increase in grain yield over checks

4,

5.

Except for 2 varieties in Zone | (IVT), only hybrids showed more than 10% grain yields over
checks.

In zone |, on the basis of 10% grain yield advantage alone, none of the hybrids or varieties
qualified in AVHT or IHT trial. However, from IVT 2 varieties from Parbhani (SPV 1882 in
zone ) and Indore (SPV 1875 in zone 2) showed more than 10% grain yield than checks.
On similar grounds from zone I, four hybrids - viz. SPH 1606, 1609, 1596 and 1615
qualified from AVHT. Under IHT in this zone 6 hybrids, viz. SPH 1629, 1633, 1634, 1635,
1637 and 1644 qualified. Out of these SPH 1629 and 1634 qualified in zone Il as well. No
variety qualified in any of the trials in Zone II.

Similarly, in zone Il from AVHT, 6 hybrids, viz. SPH 1603, 1604, 1611, 1596, 1615 and
1616 qualified in AVHT.

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc 6



Agm09-39t» Annual Sorghum Group Megting- Indore !\

From IHT in zone I, SPH 1629 and 1634, which qualified in both zone Il and Ill, SPH 1630,
1632, 1634, 1640 and 1641 also qualified in zone IlI.
Under IVT no variety qualified in any of the zones except SPV 1882 and 1885, which
qualified in zone I.

Table 1b: Selection based solely on >=10% increase in g rain yield

SI. No Trall Zone | Zone I Zone Il
1 AVHT | None qualify 4 hybrids SPH Nos. 1606 6 hybrids, SPH Nos.
(Krishidhan), 1609 (Hitech), | 1603(GangakK), 1604(Gangak),
1596 (Mahodaya) and 1615 | 1611(Srirama), 1596
(Kaveri) qualify. (Mahodaya), 1616 (Davgen)
None of the varieties qualify | and 1615 (Kaveri) qualify;
None of the varieties qualifies
2 [HT | None qualify 6 hybrids SPH Nos. 1629 6 SPH Nos. 1629 (Devgen),
(Davgen), 1633 (Bisco), 1630 (Bioseed), 1632 (Bisco),
1634(JK) , 1635 (Akola), 1634(JK), 1640 (Parbhani) and
1637 (Nuzv) and 1644 1641 (Parbhani) qualify
(NRCS3) qualify
3 VT 2 SPV Nos. 1882 None qualify None qualify

(Parbhani) and 1885
(Indore)qualify

C. Stability analysis (E&R model)

10. The E&R model in which grain yields of individual entries were regressed again mean yield
for each environment) fitted well (R2 =0.6057 -0.9367).
11. The regression coefficient was in most cases around 1.0; exception was in case of early
variety CSV 17 used as check (b- 0.8).

12. Highest mean yield was in case of the ¢ heck variety SPV 462.

D. Environmental effects on test grain yields

13. Split-plot analysis of variance (with test locations as main, and genotypes as sub-plots)
showed that in all cases test environment had the major effect accounting for > 65% of
variance. Genotypes accounted for about 7% and GXE (locations) for 11-14%. Choice of
locations are thus of paramount importance for efficient testing. A dendrogram of test sites

E. Main constraints drivinggrain yield

was constructed which agree fairly with our current zonation.

14. Grain yields were affected by shoot fly (increase in susceptibility from 50% to 80% will take
away about 1.5 tonnes /ha of yield). Similarly grain mold could be reduce yields by about

1.0 tonne/ha of grain if the mold score increases from 2.0 to 3.5.
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4. Forage sorghum: Single and multi-cut (C Aruna & BV Bhat)

During 2008-09, a total of 5 breeding trials were carried out across 17 locations along with and 4 animal
nutrition trials.

A. Breeding and quality

Single-cut

1

4

5

Multi-cut
1

o o1

In advanced trial, the genotype, SPV 1846 ranked first both for green (386 g/ha) fodder and dry
fodder (152 g/ha) yields with 4% and 5% improvement for green and dry fodder yields over CSV 21F
at national level. It is followed by SPV 1852 with 3% improvement for green and dry fodde yields
over CSV 21F.

For quality, SPV 1845 was found to be the best for protein content (7.8%) and protein yield (9.1
g/ha), and SPV 1846 for IVDMD (52.5%) and DDM (59 g/ha).

In the initial trial, SPV 1860 ranked first for green (374 g/ha) and second for dry (111 g/ha) fodder
yields with 4% improvement over CSV 21F, and for dry fodder yield SPV 1855 was in first place with
6% improvement over CSV 21F.

Highest protein percentage was noticed in SPV 1854 (8.43%) followed by SPV 1855 (8.37%). SPV
1857 had high IVDMD (48.6 g/ha) value

SPV 1852 recorded less shoot fly deadhearts (28%) compared to CSV 21F (43%).

In the advanced trial, SPH 1626 was the best genotype for green (789 g/ha) and dry (197 g/ha) with
10% and 8% improvement for green and dry fodder yields over CSH 20MF. Its per day productivity
of green (5.6 g/ha) fodder was also higher. Per day dry fodder productivity was high in SPH 1625
and SPH 1627 (1.6 g/ha).

For quality, SPH 1626 also reported to have high protein percent (8.1%), protein yield (11.9 g/ha),
IVDMD (54.9%) and DDM (80.6 g/ha).

None of the multi-cut varieties could over come SSG 59-3 for fodder yield. But the variety, SPV 1843
had high protein (8%) and IVDMD (54.7%) values.

In the initial trial, The hybrid SPH 1623 (717 g/ha) recorded 4% improvement in green fodder yield
over CSH 20MF. SPH 1623 ranked first for green fodder yield per day also.

SPH 1623 had high protein yield (12.9 g/ha), IVDMD (56%) and DDM (94.2 g/ha).

The variety SPV 1840 with 37% shoot fly deadhearts (SFDH) was the best line with better level of
tolerance to shoot fly where SSG 59-3 recorded 58% SFDH.

Seed trial

1

2

The single-cut varieties SPV 1845 and SPV 1847 had given grain yield of 17.2 g/ha which is 38%
over HC 308 and 25% improvement over CSV 21F.
The multi- cut variety SPV 1844 had given 15.3 g/ha of grain which is 24% increase over HC 308.

Animal nutrition experiments

1

2

Sorghum fodder from the new single-cut variety SRF305 was nutritionally better than variety HC-
308 in terms of nutrient intake, nutrient utilization, nutritive value and total digestible nutrients.
Reconstitution of sorghum grain significantly (P<0.05) improves the growth rate of calves, nutrient
utilization and feed conversion efficiency as compared to maize or sorghum grain based concentrate
mixture.

Out of 50 genotypes tested, 1S651, 1S1032-2, 1S3225, 1S4718, S534, S534-1, S536, G46, G73,
G104, G119, G165, G171, EJ167 and WT51 are of better nutritional composition with higher value
of IVDMD and IVNDFD.
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5. Dual-purpose sorghum trials (AV Umakanth)

During the kharif season of 2008, an Advanced Varietal Trial (AVT) and an Initial Varietal Trial (IVT) were
organized from NRCS under AICSIP for testing under zones |, Il and Il

AVT: Eight entries including 2 checks (CSV 15 and CSV 23) were tested across 14 locations under Zones |,
&Il

Highlights:

1 In Zone |, SPV 1782, SPV 1822 and SPV 1823 were promising for grain yield while SPV 1820
showed superiority for stover and biomass yields

2 In Zone Il, SPV 1782, SPV 1779, SPV 1820 and SPV 1781 were promising for stover and biomass
yields

3. In Zone lll, SPV 1822 followed by SPV 1779, SPV 1781 and SPV 1820 recorded significant
superiority (16-37%) for grain yield over CSV 23 while SPV 1782, SPV 1779, SPV 1820 and SPV
1781 were promising for stover and biomass yields

4. At national level, SPV 1782, SPV 1779, SPV 1820 and SPV 1781 maintained the consistency and
were promising for stover and biomass yields

5. With respect to resistance to shoot fly, stem borer and grain mold (field grade), the entries S PV
1779, SPV 1782 and SPV 1822 were promising.

6. SPV 1820 was promising for downy mildew resistance

Conclusions: The entries SPV 1779, SPV 1781 and SPV 1782 have completed 3 years of testing (2 years of
testing under advanced trials) and may be considered for release if found promising over years compared to
the checks. The entries SPV 1820 and SPV 1822 may be retained in advanced trials for testing for one more
year.

IVT: Fifteen entries including 2 checks (CSV 23 and CSV 15) were tested across 11 locations under Zones |,
&I
Highlights:
1 InZonel, SPV No's 1871, 1870 and 1868 were promising for grain, stover and biomass yields
2 In Zone Il, 1870 and 1871 maintained their superiority for grain, stover and biomass yields over the
checks
3. InZone lll, SPV 1870, 1865 and 1862 were promising for grain, stover and biomass yields
4. At national level, SPV 1870, SPV 1871 and SPV 1862 maintained the consistency and were
promising for grain, stover and biomass yields
5. SPV 1870, SPV 1864 and SPV 1866 were more tolerant to stem borer than other test varieties
including checks.
6. SPV 1871 and SPV 1872 were promising for anthracnose, leaf blight and downy mildew
resistances.

Conclusions: The entries SPV 1870, SPV 1871 and SPV 1862 may be promoted to advanced trials because
of their superiority for grain, stover and biomass yields in different zones.

6. Kharif grain sorghum: Basic and strategic research (S Audilakshmi)

The basic and strategic research in sorghum at national level was initiated during 2002 and emphasis is laid
on developing genetic material for biotic and abiotic stresses by multidisciplinary approach and team work.
The genetic material is screened at multi-locations from early generations. The progress is covered under
following aspects.

Coordinated sorghum breeding research
Achievements in sorghum breeding at AICSIP centers
Achievements in sorghum breeding

Publications
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Coordinated sorghum breeding research
Grain molds

1

Phenotyping of grain mold resistance RILs of a cross, 296 B x B 58586 was completed for the third
year.

2 Over 3 years and 3 locations, the RIL 25 (with 3.9 FGS), RIL 81 (with 4.8 FGS), RIL 83 (with 4.6
FGS), RIL 92 (with 3.8 FGS), RIL 95 (with 4.7 FGS), RIL 98 (with 4.3 FGS), and RIL 124 (with 4.4
FGS) were on par with resistant check, B 58586 (with 4.3 FGS).

3. Stability analysis showed treatments (RILs) and environment mean sum of squares were significant.

4. Highly significant mean squares due to environment (linear) indicated considerable differences
among environments and their predominant effects on the trait.

5. Varieties (RILs) x environment was non significant and pooled deviation was significant implying that
variation in the performance of genotypes (RILs) is entirely unpredictable.

6. Published the performance of above RILs in Jawar samachar and he material is being registered
with NBPGR.

7. In another experiment, s derivatives, GMN 41, GMN 43, GMN 45, GMN 46, GMN 47, GMN 49,
GMN 53, and GMN 63 were on par with resistant check, B 58586 by recording field grade score of 2
over 3 years and 3 locatiors,.

8 Above mentioned superior RILs and GMN lines were characterized for DUS testing traits and were
found to be distinct from the resistance source for lemma arista formation, stigma yellow coloration,
seed shape and color among themselves.

Shootfly

1 On average, over 3 locations and 3 years, 21 RILs were statistically on par with the resistant check,
IS 18551.

2. The superior lines showed dead heart % ranging from 41.2 to 47.1 % as against 32.6 % of IS 18551.

3. Eight RILs, RIL nos.75, 156, 159, 200, 206, 264, 342, and 404 were statistically on par with resistant
check, IS 18551 in 6 locations.

4. DUS testing of shootfly resistant RILs and advanced breeding lines was taken up at NRCS during
2008.

5 Lemma arista formation is present in all the RILs whereas it is absent in resistant source.

6. Stigma yellow coloration is present in RILs nos.159, 206, and 404, whereas it is absent in the
resistant sources.

7. Advanced breeding lines, NRCSFR 06-1 and NRCSFR 06-2 which performed superiorly for shootfly
resistance in multi-loc ation trials during last two years (2006 and 2007) were also characterized for
DUS testing traits.

8 Selections were made in Fs for shootfly resistance at NRCS and Udaipur, and the superior
derivatives are DNR-F3-SF-5, DNR-F3-SF-32, DNR-F3-SF-54, DNR-F3-SF-72, DNR-F3-SF-89, and
DNR-F3-SF-102 compared to the check, DNR-F3-SF-109.

Drought

1 Twenty five drought tolerant Fs material was sown along with 4 checks, in RCBD with 2 replications
in 4 environments at Kovilpatti during May 2008.

2. 1s environment = Drought at vegetative stage, 2¢ environment = Drought at flowering stage, 3¢
environment = Drought at seed filling stage, 4 environment = Control or normal conditions.

3 Genotype x environment (linear) interaction was significant for 4 traits emphasizing the importance
of linear regression in the prediction of these significant traits with some reliance under different
environments.

4. Most stable derivatives were (SPV 772 x ICSV 272 - 63), Ms 1150/1, (SPV 772 x ICSV 272 - 65),
and (SPV 772 x S35- 21).

Agronomic traits
1 Progenies from following crosses were shared among AICSIP centers and evaluated for agronomic

superiority (Table 1A) and 344 selections were made at various centers.
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Table IA: Materials from crosses shared among various AICSIP centers

Contri Pedigree Pur- Centers where F2 _seed was_distributed
buting pose Dha | Sur Ind Ako | Par | Cai Pal De Ma | Udai | Kov
center
Dharw | SP\t1624 x IS 7524 Agron v v v v v Vv
Dharw CSV-15 x IS 7528 Agron % % v v
Dharw SP\£1624 x Somapurlocal Agron v v v v v v
Dharw | SP\:1600 x Somapur local Agron v v v v v
Dharw | AKMS 14B x IS 7528 Agron v v v v v
Dharw AKMS 14B x |S 14332 Agro Y Y \Y v v
Dharw SB 7001 x IS 7528 Agron v \ v v v v v
Dharw DSV-6 x Somapur local Agron v v v v v \ v
Coimb | APK 1 x Indore 12 Agron v v v v %
Coim TNS 30 x Indore 12 Agron v v v
Coim TNS 586 x Indore 12 Agron v v v Y
Udai SPV 772 x SPV 1754 Agron v
Coimb | TNS 603 x IS 3573 GMR Y v v v v %
Coim APK 1 xS 35 Droug v v v v v
Coim CSV15xS 35 Droug v v v v
Akola IS 14384 x GMRP-65 GMR % v
Akola SVD 9601 x IMS 9B GMR v v
Akola GM 9219 x MS 70 B GMR Vv v
Akola SVD 9601 x AKMS14B GMR v v
Akola GM 9219 x IS 14384 GMR v v
Grain yield

1 Inview of growing demand for grain mold resistant sorghum hybrids for feed industry, it was decided

to develop color ed grain hybrids and evaluate their performance at multi-locations.
2. Twenty hybrids developed from red and white grain MS lines and R lines were evaluated for grain
yield and other agronomic traits at 3 locations.
3. Superior hybrids with color grain for grain yield were 425 A x C 43, 463 A x R 2008 at Dharwad, and

296 A x R 200 at Parbhani,

2. Achievements in sorghum breeding at AICSIP centers

1

2

3

Akola center has made progress in developing new MS and R lines having grain mold and shootfly
resistance. Also initiated developing early duration varieties and restorers.

Coimbatore center initiated development of stem borer resistant dual purpose varieties and
incorporation of yield genes from new germplasm sources.

Udaipur center is evaluating new germplasm extensively for grain and stover yield attributes and
also incorporating earliness and drought resistance traits in elite dual purpose varieties.

Deesa center has identified new germplasm lines namely 1S-3365, 1S-3219, CH-3, 1S-3215, IS-3231,
IS-3192, 1S18417, 1S-698, 1S-3274, EJ10, IS-697, IS-3279, 1S-3374, and IS-703 for utilizing them in
crossing programme.

Dharwad center has made progress in introducing genes for grain quality from local and exotic
germplasm to elite background.

3. Achievements in sorghum breeding at NRCS

1

2

3

Fifteen RILs (Nos.13, 35, 36, 64, 79, 115, 89, 103, 108, 150, 151, 161, 177, 216 and 221) were
resistant to all the three diseases (score = 3.0 on 1-9 scale).

Comparative analysis identified putative candidate genes, sorghum RP1 and maize RP13 and
proteins related to disease resistance such as NBS-LRR are found in this region.

The mold tolerance of the population was improved from 4.0 b 3.8 at physiological maturity and
from 7.0 to 6.4 at harvest maturity in the second cycle.

Eighteen genotypes in Fs recorded stem borer deadhearts less than 25% as against 22% in the
resistant check, 1S 2205 and 56% in susceptible check, DJ 6514.

Amongst the brownrmidrib types, the entry NRCS F6-14 was on par with the check for grain and
fodder yields while NRCS F6-18 was promising for fodder yield alone.
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6. A total of 34 genetic stalks, 9 male sterile (MS) lines for superior grain yield, 5 MS lines for superior
stover quality, 5 MS lines for sweet stalk, 8 RILs and 7 Fgs for grain mold resistance
7. For shootfly resistance were characterized for DUS traits.

4. Registration: Registration of 10 MS lines, 10 grain mold resistance lines and 7 shootfly resistance lines
will be taken up with NBPGR.

5. Looking ahead: We are looking ahead for registration of genetic stocks for drought and grain mold
resistance, and writing papers on drought and grain mold resistance during 2009- 10.

7. Sweet sorghum (AV Umakanth)

Trial 1K. Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT):

1 Eighteen entries comprising 8 varieties, and 6 hybrids along with 3 checks (SSV 84, CSV 19SS &
CSH 22 SS) were evaluated at 11 locations during kharif 2008

2 None of the test hybrids were significantly superior for total fresh biomass and fresh stalk yields over
the check CSH22 SS.

3 Among the varieties, SPSSV 27 (Rahuri) followed by SPSSV 35 (ICRISAT) recorded a numerical
superiority of 17% and 13% for total fresh hiomass and 19% and 13% for fresh stalk yields over SSV
84.

4. For grain yield, the test hybrids SPSSH 30 (ICRISAT), SPSSH 26 (NARHPhaltan) and SPSSH 29
(ICRISAT) were numerically superior to the check by 22%, 20% and 12%. Similarly the test variety
SPSSV 36 (Rahuri) was numerically superior to the best check SSV 84 by 24%.

5 SPSSV 34 (ICRISAT) with a brix of 19.2% recorded significant superiority of 10% than the check
SSve4.

6. For juice yield, the hybrids SPSSH 30 and SPSSH 28 (ICRISAT) recorded marginal super iority (4%
and 3%) over CSH 22SS while the variety SPSSV 35 was superior to both the varietal checks SSV
84 and CSV 19SS by 21% and 4%.

7. None of the hybrids were superior to the check hybrid for calculated bioethanol yields. SPSSV 35
was superior to SSV 84 by 26% and CSV 19SS by 9%.

SPSSV 27 and SPSSV 34 were shootfly tolerant among varieties

9. SPSSH 30 recorded lower shootfly deadhearts (%) than check and had tolerance to multiple leaf
diseases.

8. Agronomy & Physiology(SS Rao & JS Mishra)

A. Kharif Agronomy

In All India Coordinated Sorghum Improvement Project (AICSIP), Agronomic research was conducted
on mandatory and ecoregion specific trials in kharif 2008. In mandatory trials, pre-released
genotypes that were promoted to the second year of testing in AWHT by the breeding programme
have been evaluated for their fertility response and yield potential across different sorghum zones of
the country. The eco-region specific research was emphasized on improving productivity and
profitability of sorghum, maximization of kharif sorghum yield, integrated nutrient management (INM)
in sorghum based cropping systems. The details of AICSIP Agronomy technical programme with
summary of promising treatments and entries are listed in Table 1.
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Ea
Table 1: Summary of results o f AICSIP Sorghum Agronomy, Kharif - 2008
S.No [ Trial ] Experimentname | Testentries | Checks [ Locations Promising treatments / entries

A. Mandatory Trials

1. Grain 1(K) Response of advanced (pre- SPV 1786 CSV 17, SPV Dharwad, Responded up to 120 Kg N+60 P,Os +

sorghum B released) sorghum genotypes to 1616, CSV-15, Parbhani, Akola, 60K.0/ha and SPV 1786 produced
different fertilitylevels under CSH-16 Indore, Surat higher yield than checks CSV 15 and
rainfed condition (Zonell) Csv17

2. Grain 1K) --do- SPH 1596 CSV 17, SPv Udaipur, Responded up to 80 Kg N + 40 Kg PG

sorghum 1616, SPV-462 Mauranipur, +40 K, 0 and SPH 1596 was at par with

Deesa and other checks in grain yield, but superior
Pantnagar to CSV17.
(Zone-lIl)
3.Dual- 1(K) --do- SPV1779, CSV15 Coimbatore, Responded up to 120 Kg N+60 P,Os +
purpose E SPV 1781, Palem, Surat, 60K,0/ha and SPV 1779 and SPV
SPV 1782 Udaipur, Indore, 1782 were at par with CSV 15 for grain
Mauranipur yield

4, Sweet | 11 -do- SPSSV11, SSV-84, CSH Akola, Dharwad, Responded up to 120 kg N + 60 Kg

sorghum SPSSV 6 22SS & CSv Indore, solapur | P.Os+ 60 K2/ ha and SPSSV 11 and

19SS and Coimbatore SPSSV 6 were at par with check
varieties.

B. Location specific trials

5.Gran 21 Integrated nutrients & moisture CH-23 Parbhani, Sowing in rows at 45cm and opening

sorghum conservation in kharif sorghum Dharwad, Akola, | furrows 3 weeks after sowing along with

Udaipur 80 Kg N + 40 Kg RG; / ha was found
optimum

6.Grain 31 Evaluation of  public-private | CSH MSH 51,Glow | Palem, GK 4009 produced 14.1% and 37.2%

sorghum sector seeds sold in the market 23,CSH ,PJH 65,MRS | Dharwad, more grain yield than CSH 16 and CSH

16,SPV 4094,GK 4013,GK Parbhani, Akola, 23, respectively.
1616 4009, Ajeet 997, Indore,  Surat,
Bhagyalakshmi & | Udaipur,
296,Mahabegj 7 Mauranipur
7.Grain 41 Maximization of kharif sorghum [ CSH23,CSH | - Dharwad, CSH 16 sown in 45 x 15 cm spacing with
sorghum yield 16, SPV1616 Parbhani, Akola, [ 150% RDF + 5t FYM produced
and local Indore, Surat, | maximum yield, but 100% RDF was
Deesa, Udaipur, | more economical.
and Mauranipur

C. Forage sorghum

8 6 Response of single cut forage | SRF 305, HC 308 Hisar,Pantnagar, | Application of 80 to 120 kg N/ha
sorghum genotypes to different | UTFS49,SU Udaipur,Mauranip | increased the green fodder yield from
nitrogen levels. 1211,NFS 2, ur,Dharwad 239 to 288 tha, but the rate of

S541 response decreased from 0.30 t to 0.24
tkg N. UTFS 49 and S 541 were
superior

9 7 Effect of integrated nutrient | Local Hisar, Pantnagar | 80 Kg N +40 Kg P, +40 Kg KO
management (INM) on yield and and Udaipur (RDF) + 15 kg Zn SQ, / ha was optimum.
quality of single cut forage
sorghum

10 8 Inter cropping studies on single | Local Pantnagar Sorghum+Phillipesara (2:2) intercropping
cut forage sorghum. produced higher green and dry fodder

yields.

11 9 Response of multi-cut forage | UTMC 534, [ SSG59-3 (Local) Pantnagar, Hisar, | Forage sorghum cv. GK 909 with 150kg
sorghum genotypes to different [ CSH Dharwad and | N/hawas superior for fodder yields
nitrogen levels 20MF,UTMC Udaipur

H 1304, GK
909

12 10. INM studies in forage sorghm - | Local Hisar, Pantnagar [ Combinaton of 75% RDF and

based cropping systems (Multicut) and Udaipur Azospirillum was promising

I. Kharif grain sorghum

Trail 1KB: Agronomic investigation of advanced / pre released kharif grain sorghum
genotypes for their yield potential under rainfed conditions, Kharif 2008 (Zone II): Increasing
fertility levels up to 150% of RDF significantly increased the grain yield dry fodder and at all the
centres, and the magnitude of response was maximum at Surat. In general, the test entry gave
8.3% and 38.3 % higher grain yield over CSV 15 and CSV 17, respectively, but at par with SPV
1616. On an average, the test genotype produced 24.7% and 9.2% higher fodder yield over CSH 16
and SPV 1616 respectively.
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Trail 1KC: Agronomic investigation of advanced/ pre released kharif grain sorghum
genotypes for their yield potential under rainfed conditions, Kharif 2008 (Zone-lll): Increasing
fertility levels from native to 150% RDF has increased the grain yield from 2078 kg to 2924 kg/ha,
respectively, which was on par with 100% RDF (2681 kg/ha). There was 13% and 24% increase in
grain yield with 100 and 150% RDF as compared to 50% RDF (2369 kg/ha). The test genotype SPH
1596 (2634 kg/ha) was on par with SPV 1616 (2709 kg/ha) and SPV 462 (2633 kg/ha) bur superior
to CSV 17 in grain yield.

II. Kharif dual-purpose sorghum

Trial 1 KE: Agronomic investigations of advanced/ pre-released sorghum genotypes (dual-
purpose) for their yield potential under rainfed conditions: Increasing levels fertility up to 150%
RDF significantly increased the grain yield by 20.0% (3607 kg/ha) and stover yield by 15.8 % (15.38
t/ha) as compared to 100% RDF (2986 kg and 13.28 t/ha, respectively). Among the genotypes, the
grain yield produced by SPV 1779 (2751 kg/ha) and SPV 1782 (2854 kg/ha) was at par with check
CSV 15 (2776 kg/ha).

[1I. Kharif sweet sorghum

Trial 1.1: Agronomic Investigation of advanced —prerelease sweet sorghum genotypes for
their yield potential: Increasing fertility levels from 50% to 150% of recommended dose of fertilizer
(RDF) significantly increased the stalk yield (33.1 to 41.4 t/ha), Juice yield (3261 liters to 5605
liters/ha), dry fodder yield (26.6 tones to 36.0 tones/ha) and grain yield (2443 kg to 3080 kg/ha).
Stalk yield of the test genotypes SPSSV 11 and SPSSV 6 was at par with SSV84 and CSV 19SS
but significantly lower than the hybrid check CSH 22SS. Grain yield of SPSSV 11 (3336 kg/ha) was
significantly higher than SPSSV 6 (2576kg/ha), SSV 84 (2252 kg/ha) and CSV 19SS (1999 Kg) but
was at par with CSH22SS (3567 kg). The test entries responded more to high fertility (150 %RDF)
than checks as compared to 100 % RDF. At Akola, response of fertility was significant up to 150%
RDF over 50 %RDF in SSV 84 (27.8 t/ha) and CSH 22SS (29.7 t/ha) as compared to CSV 19SS
(28.4 t/ha) in dry fodder yield.

Trial 2.1: Integrated nutrient and moisture conservation inkharif sorghum: Sowing sorghum at
45 cm rows and opening furrows 3 weeks after sowing (WAS) produced the highest grain yield
(3597 kg/ha) and was at par with paired row planting at 30:60 cm and opening furrows at 3 WAS
(3491 Kg/ha) ( Table 2.1-1). However, the mean stover yield did not vary significantly due to
moisture conservation practices. The grain yield (3626 Kg/ha) with recommended dose of fertilizer
(80:40:40 kg NPK/ha) was on par with that of 50% RDF + 2.5t FYM + Azotobacter (3607 Kg/ha), but
significantly superior to FYM@5t/ha + Azotobacter + PSB (2927 Kg/ha)(Table 2.1-1). Similar trend
was observed with stover yield.

Trail 3.1: Evaluation of public and private sector kharif grain sorghum cultivars sold in the
market for yield potential: Private sector entry GK 4009 produced 14.1% and 37.2% more grain
yield than CSH 16 and CSH 23, respectively. While it produced 24.2% more grain yield than variety
SPV 1616. Grain yield across the locations ranged from 3297 (Palem) to 6998 kg/ha (Indore). GK
4009 produc ed 16.6% and 8.3% more stover yield than CSH 16 and SPV 1616, respectively.

Trial 4.1: Maximization of kharif sorghum yield: Different planting geometries did not effect the
grain yield except at Udaipur, where 45 x 15 cm spacing produced (10.3%) higher yield (4620
Kg/ha) than that of 45 x 10 cm (4188 Kg/ha). CSH 16 being at par with SPV 1616 produced the
maximum grain yield (3851 kg/ha) as compared to local checks (3166 Kg/ha). Increasing levels of
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fertility from 100% RDF to 150% RDF + 5t FYM/ha significantly increased the grain yield at
Coimbatore, Parbhani, Akola and Dharwad. There was no response of adding 5t FYM/ha at Indore
and Udaipur centres. Application of 150% RDF and 150% RDF + 5t FYM/ ha increased the grain
yield of sorghum by 12.6% and 19.8% respectively as compared to 100% RDF alone. Among
different genotypes, SPV 1616 produced the maximum dry fodder yield (13.22 t/ha), which was 31%
and 17% higher than CSH 23 and CSH 16, respectively. Maximum B:C ratio (2.31) was obtained
from 100% RDF followed by 150%RDF (2.24) and least with addition of 5t FYM + 150% RDF (1.9).

IV. Forage sorghum

Trial 6 Response of single cut forage sorghum genotypes to different nitrogen levels:
Increase in nitrogen levels from 80 to 120 kg/ha increased the green and dry fodder yields from 23.9
to 28.8 t/ha, 9.0 to 11.8 t/ha, respectively. On the other hand, the rate of response decreased from
0.30 t to 0.24 t/kg N in green fodder yields and from 0.11 to 0.09 t/Kg N in dry fodder yields. Forage
sorghum cultivars UTFS 49 and S 541 were superior for green fodder (31.9 and 32.2 t/ha) and dry
fodder (13.4 and 13.0 t/ha) yields.

Trial 7: Effect of integrated nutrient management (INM) on yield and quality of single cut
forage sorghum: Maximum green fodder yield (52.9 t/ha) was obtained from 100% RDF+25kg Zn
S04 /ha which was at par with 100% RDF+15kg Zn SO4 /ha, but significantly superior to 100 RDF
alone, indicating the positive response of Zn in forage sorghum. Dry fodder yield also showed the
similar response to fertility levels.

Trial 8: Inter cropping studies on single cut forage sorghum: Sorghum+Phillipesara
intercropping was slightly better than sorghum + Cowpea intercropping in terms of total green fodder
productivity. Sorghum + Phillipesara (2:1) produced equal amount of dry fodder of sorghum as
sorghum alone in addition to 5.4 t/ha fodder yield of Phillipesara.

Trial 9 Response of multi-cut forage sorghum genotypes to different nitrogen levels:
Increasing levels of N from 0 to 150 kg/ha significantly increased the green and dry fodder yields,
but response of N declined. Maximum green fodder (100.8 t/ha) and dry fodder yield (45.4 t/ha) was
obtained with 150kg N/ha. Among different genotypes, GK 909 (89.3t/ha) being at par with Local
(87.5t) highest green fodder yield than others. Similar trend was observed with dry fodder yield too.
At Hisar, the green fodder yields obtained from CSH 20MF (82.9), GK 909 (82.9) and Local (81.9) at
100 kg N/ha was as high as that of UTMC 534 (82.3t/ha) at 150kg/ha.

Trial 10: INM studies in forage sorghm -based cropping systems. Application of 75% RDF+
25%N through FYM produced maximum green fodder yield (60.3 t/ha) at Hisar, while that of 75%
RDF + Azospirillum at Pantnagar (93t/ha) and 100% RDF through inorganic fertilizer (49.2t/ha) at
Udaipur. Overall, 75% RDF + Azospirillum produced the highest green fodder yield (64.8t/ha) but
was at par with rest of the combinations and 100% RDF through inorganic fertilizer (63.8t/ha).

B. Kharif Physiology

Table 2K: Evaluation of sweet sorghum germplasm for high sugar content, stalk yields and
biomass: Fifty six sweet sorghum promising germplasm along with 2 checks (CSV 19SS and SSV
84) were evaluated in augmented design at Parbhani, Rahuri and Hyderabad. 13 lines i.e., IS 5352,
IS 5353, IS 5356, IS 5360, IS 5362, IS 7541, IS 7543, IS 11152, ICSV 25274, SPV 422, IS 5357, IS
7555 and IS 9609 produced higher stalk yield and biomass than check SSV 84 (534 g). In stalk
sugar content (brix %) content, none were superior to check SSV 84 (19.7%), however, SPV 422
(20.8%) showed marginal superiority in stalk sugar content than checks. The detailed centre wise
data are presented in tables 2k-1to 2 K-5.
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Table 2: Promising sweet sorghum germplasm for stalk yield, brix content and biomass,
Kharif 2008 (Mean of 3 locations)

S Trait Mean Min Max. | Range SSvé4 [ CD(0.05) Promising entries superior to check
No. (Check)

Fresh stalk IS-5352, 1S5353, 1S-5356, 1S-5360, 1S-5362,
2 yield 479 125 897 772 534 39.7 IS-7541, 1S-7543 ,IS-11152, ICSV-25274,

(g/plant) SPV422 etc

Total fresh IS-5352, 1S5353, 1S-5356, 1S-5360, 1S-5362,
3 biomass 670 186 1260 | 1074 781 54.8 IS-7541, 1S-7543 ,I1S- 11152, ICSV-25274,

(o/plant) SPV422 etc

Juice brix at IS-5352, 1S5353, 1S-5356, I1S-5360, 1S-5362,
4 mat. (%) 18 14.0 22.0 8.0 19.7 0.4 IS-7541, 1S-7543 ,1S-11152, ICSV-25274,

SPV-422 etc

Trial 4K: Influence of stage of harvesting of sweet sorghum on changes in juice quality, stalk
yield and biomass in sweet sorghum, Kharif 2008: Fresh stalk yield varied from 34.0 to 47.6 t/ha
across cultivars and harvesting treatments with a mean of 41.0 tha. Stalk yield increased from 15
days after flowering (DAF) to 45 DAF and declined subsequently. Brix value increased significantly
from 15 DAF to 60 DAF. Maximum brix value recorded at physiological maturity (45 DAF) was 17 %
higher by than at 15 DAF. Sugar yields ranged from 1.44 to 2.80 t/ha across cultivars and
treatments. It increased from 15 DAF to 30 DAF, while both 45 DAF and 60DAF treatments were at
par. Sugar yields declined by 22 % when sweet sorghum crop harvested at 45 DAF (phy mat) than
at 30 DAF (hard dough stage). Mean computed bioethanol yields varied from 725 to 1906 L/ha
across cultivars and treatments. Bioethanol yields increased from 15 DAF to 30 DAF, while, it
declined at subsequent stages (45 DAF & 60 DAF). Harvesting at 45 DAF decresed the bioethanol
yield by 20% as compared to that of 30 DAF.

Trial 5K: Assessment of sweet sorghum for post-harvest deterioration of stalks and juice
quality: As the days from storage increases, there was an increase in brix content from 18 to 24 %
mainly because of concentration of sugars. Stalk yield declined by 15.0% after two days of storage.
The total sugars marginally increased from 15 to 17% after four days of storage, while reducing
sugars (RS) had markedly increased from 1.27 to 5.97% up to 4 days after storage (DAS) due to
inversion. The results suggest that the sugar content in the stalks can be retained up to 3-days after
harvest in the ambient field storage conditions under the mild winter conditions of November

9. Disease scenario - Kharif 2008 (A Gadewar & TG Nageshwar Rao)

Assessment of prevalence of Sorghum diseases in Sorghum growing area revealed that grain mold
in Maharashtra affects all the 21 cultivars that are in cultivation. The foliar as well as ear-head
diseases were more severe in improved cultivar/hybrids such as CSH9, CSH 14, AKms etc than in
local cultivars. The situation in Uttarakhand was just reverse. Here the improved cultivars (PC5 &
CSV15) proved better han local in reducing foliar diseases as these improved cultivars were 50%
less affected by foliar diseases (leaf blight & anthracnose). Tamil Nadu had complex of diseases -
largely prevalent diseases were grain mold, downy mildew & leaf blight.

Survey in Uttarakhand also revealed that CSV 15 remained free from Anthracnose in the district of
Dehradun. The same cultivar was severely infected by Anthracnose in other districts (Haridwar &
Udham Singh Nagar).

This seems probably because of prevalence of less virulent race in the region & invites studies on
variability in the pathogen & also host - pathogen interaction prevalent in regions of Uttarakhand.

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc 16



w Agm09-39t Annual Sorghum Group Meeting- Indore !\

10.Pathology (A Gadewar & TG Nageshwar Rao)

Total 10 trials (AVT, AVHT, IHT & nurseries of grain, dual purpose & sweet sorghum) were evaluated against
earhead & foliar diseases in endemic areas (Palem, Cimbatore, Dharwad, Akola, Parbhani, Surat, Udaipur
and Pantnagar) spread over three sorghum growing zones.

Grain mold incidence in Coimbatore was very high & almost all the test material was badly affected. On the
contrary at Palem and Akola the grain mold appearance & incidence was optimum & at Dharwad conditions
were quite satisfactory. At Dharwad ergot and Downy Mildew was in epidemic form recording very high
incidence to the extent of 40% giving good chance for selecting resistance. The severity of foliar diseases at
Udaipur, Pantnagar as well s Dharwad was quite satisfactory as indicated by appearance of disease severity
in susceptible checks as well as local checks. At Akola large number/kind of foliar diseases were recorded
but severity was low. However these diseases have the potential to cause denting effect with the availability
of susceptible crop and environment.

Grain sorghum: In advance varietal & hybrid trial none of the entry was resistant equivalent to resistant
check B58586, but SPH 1604 and SPV 1786 were at par when compared with other resistant check IS
14338. These entries need to be retested. Entries in initial varietal trial SPV 1883, SPV 1884, SPV 1875,
SPV1879, SPV 1878, SPV 1874 behaved equal to resistant check. Under Initial hybrid trials no entry had
resistance but the moderate resistance could be found. IHT entry SPH 1644 was found resistant to DM
(<10%) and MR to GM & ergot besides hav ing resistant to almost all the foliar diseases.

Dual-purpose sorghum: Ten to sixteen entries in AVT- DP and IVT - DP were observed to express
resistance at par with resistant check IS 14338 & IS 14332. The PGMR rating in these entries ranged from
2.35 to 4.72. The entries were SPV 1820, SPV 1779, SPV 1781, SPV 1861, SPV 1862, and SPV 1863 to
name few. These entries are MR resistant to DM & ergot.

Pest disease resistant nursery  GMRP 108 & GMRP 109 had been observed to have resistance rating (3)
against grain mold and have resistance against DM & but not against ergot and much not useful to ward from
foliar diseases.

Fodder sorghum Single cut- Entries SPV 1846, SPV 1845, SPV 1847, have less grain mold, resistant to
multiple foliar diseases but moderate resistance to DM & ergot.

Sweet sorghum- Entries screened under advanced varietal & hybrid trial against foliar diseases indicated
that most of the entries are resistant to foliar diseases like rust, target leaf spot, anthracnose & leaf blight but
not to Zonate leaf spot. Sweet sorghum B lines also showed similar trend of resistance. susceptible to

Overall conclusion: 1. AVHT entries SPH 1604 and SPV 1786 need to be rested against all the diseases,
2. It seems difficult to have multiple resistance to diseases, therefore combination of resistance & moderate
resistance may prove useful.

Looking ahead: Concept of multiline varieties may be explored in view of absence of multiple resistance.

11.Pest survey and surveillance: Kharif, 2008 (VR Bhagwat)

Tamil Nadu Very low infestation (< 5%) of shoot fly was observed. Stem borer infestation (25-30%) was
moderate. Delay in south-west monsoon and poor rains resulted in delay of sorghum plantings. Late rains
caused mealy bugs incidence (< 30%) in Coimbatore.

Andhra Pradesh: Mid-June planted PSV-1 was planted in most of these areas. There was moderate
infestation of shoot fly 20-45% while stem borer infestation was moderate to high (20-60 % DH) in
Mehboobnagar district. The dry spell experienced incidence of sugarcane aphids and head bug in scattered
forms.
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Karnataka: In Dharwad district, the incidence of shoot fly ranged from 12.5 to 24.3% deadheart. The per cent
damage due to stem borer ranged from 15.8 to 34.4% with an average of 26.7%.The population of
armyworm, head bug and ear midge were negligible during the cropping season. The incidences of
Helicoverpa armigeraand Stenochroia elongellawere moderate.

Maharashtra: Total 124 farms have been surveyed in Parbhani, Nanded, Latur and Hingoli district. In
Parbhani district, shoot fly dead hearts (10-60 %) stem borer (<7%) and 1-7 % of shoot bug incidence was
recorded. In Akola region, heavy infestation (30-50%) of shoot fly was observed. Mostly JK 22, CSH 16,
Proagro Mahindra, PVK 809, and Mahyco 51 were cultivated by the farmers.

Madhya Pradesh: In Indore, most of crops were damaged due to heavy rains at initial stages. However, the
infestation of shoot fly was moderate (20%). In Bundelkhand area, thee was heavy rainfall during June-July,
hence most of farmers could not sow the crop, while those who have planted has been vitiated.

Guijarat: In Deesa district of Gujarat, moderate to heavy incidence of (40-65%) shoot fly and stem borer, low
infestation (< 10 %) of midge was recorded. White grub incidence was moderate during mid-June. In Surat
district, the shoot fly incidences was high 40-83% and stem borer was ranged from 20-62%. The incidence of
mite and Pyrilla was slight, sporadic and partial. The other pest incidence was negligible.

Rajasthan: In Udaipur and Chittorgarh the shoot fly (525 %), stem borer (<10%), and shoot bug (3-7 %)
infestation was recorded. The head bug population was low 4-5 scale. Most of the popular varieties: CSV 17,
SPV 1616, and CSV 23 were grown by the farmers.

12.Entomology (VR Bhagwat & G Shyam Prasad)

Total 10 trials (AVHT, IVT, SFN, SBN. R lines, and local checks) were evaluated for shoot fly, stem
borer and other pests for resistance at the hot spot locations mainly Dharwad, Palem, Parbhani,
Akola, Indore, Surat, and Udaipur. In northern part there was early heavy rains, resulted water
logging and affected germination. Ovrall the shoot fly incidence was moderate to high and stem bore
was low to moderate.

Pest scenario in sorghum

Delay in south-west monsoon in Tamil Nadu caused late planting and mite infestation. PSV -1 was
mostly planted in Mahboobnagar district of Andhra Pradesh. In Dharwad district of Karrataka there
was high infestation of stem borer (35%). In Parbhani, Nanded, Hingoli, Akola district of
Maharashtra high damage of shoot fly was recorded (60%). JK 22, CSH 16, Proagro Mahindra, PVK
809, and Mahyco 51 were found mostly grown by the farmers. Due to heavy monsoon rains farmers
could not planted crop in time in Bundelkhand area of Madhya Pradesh. Low incidence of shoot fly
was observed. In Gujarat, Surat district, the shoot fly incidences was high 40-83% and stem borer
was ranged from 20-62%. Mostly CSV 17, SPV 1616, and CSV 23 were grown in Udaipur and
Chittorgarh district of Udaipur. The incidence of shoot fly was moderate (<25%).

Shoot fly

General trend: The shoot fly incidence was moderate to high (45-95%) at Dharwad, Parbhani,
Akola, Indore, Surat and Udaipur under artificial conditions. Delay in application of fish meal at
Palem centre was resulted in low ncidence of shoot fly (11.2- 50.9%). The centers those who did
not place fishmeal traps are: Coimbatore, Kanpur, Hisar and Ludhiana, since these centers are not
hot spot for shoot fly infestation

Grain sorghum: In AVHT, AHT and AVT, none of the test entries found better than resistant check

IS 2312. The entries SPV 1817, SPH 1604, SPH 1605, SPV 462, SPH 1611 SPH 1596, and SPH
1615 recorded low oviposition in AVHT (GS). In IVT (GS) entries SPV 1875, SPV 1874 and SPV
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1880 were recorded moderate deadhearts (57.6 to 59.6 %) and in IHT (GS) the entries SPH 1642,
SPH 1638, SPH 1646, SPH 1641, SPH 1628, and SPH 1629 recorded moderate deadhearts (<
65% ).

Dualpurpose sorghum: In AVT, and IVT, none of the test entries found better than resistant check
IS 2312. The entries SPV 1779, SPV 1782, SPV 1871, SPV 1873, and SPV 1862 found relatively
moderate level shoot fly infestation but not better than resistant check.

Forage (single-cut): In AVT, the entries SPV 1848, SPV 1849, SPV 1852, and SPV 1853 recorded
< 40% deadheart and on par with resistant check 2312. In IVT (forage single cut) none of the
experimental verities found resistant to shoot fly damage.

Forage (multi cut): In AVHT, the entries SPH 1624, SPV 1842, and local checks of respective
centers were found relatively lower shoot fly infestation (<47.4%) than others with an average of
45.4 % which was on par with resistant check IS 2312 (23.0 %). In IVHT (multi cut) only SPV 1840
performed better (37.0 % DH) which was on par with resistant check IS 2312 (22.1 %).

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

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

Stem borer

General trend: The stem borer incidence was moderate to high (15-45 %). The highest damage
was noticed at Coimbatore. At Kanpur, Hisar and Ludhiana very low to moderate population was
observed, At Hisar and Ludhiana the initial rainfall was high, and hence could not germinated
properly. The trial materials at these centers were evaluated for stem borer resistance (Annexure |).

Grain sorghum: In AVHT: CSV 17, SPH 1605, SPH 1609, SPH 1604, CSH 16, SPH 1611, In IVT SPV
1874, SPV 1875, CSV 15 and in IHT CSH 16, SPH 1629 were found <10%v stem borer damage.
Dual-purpose sorghum: In AVT: SPV 1781, SPV 1722, CSV 15, and IVT Local check, SPV 1870, SPV
1864 found less susceptible.

Forage (single-cut): The entries SPVs 1845, 1846, 1847, 1848, 1849, 1851, 1853, CSV 21 F, HC 308,
local check in AVT and in IVT the entries SPVs 1854, 1855, 1857, 1859, CSV 21 F, HC 308, and local
check) found better/

Forage (multi-cut): In AVHT, SPH 1625, SPH 1626, SPH 1627, SPV 1844, SSG 59-3, and local check
and IVHT the entries SPH 1622, and local check found lower stem borer damage.

Overall conclusions. The data was not properly recorded due to early heavy rains in Zone-lll
(Hisar, Ludhiana) as a result, poor germination was recorded.

Looking ahead : There is need to concentrate in northern region for stem borer screening.

Validation of IPM

An IPM module was evaluated at three locations (Palem, Parbhani and Indore). Intercropping
sorghum with pulses, with seed treatment of Thiomethoxam (Cruiser) @ 3g/kg of seeds, followed
by an application of enosulfan (0.07%) or NSKE (5%) at 30 and 45 DAE was found cost effective as
well as reduced shoot fly and stem borer damage significantly.
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13.Front-line demonstrations (B Subbarayudu)

The Front-line demonstration (FLDs) on sorghum during kharif 2008 covered in an area of 47.20 ha
in three major sorghum growing states viz.; Rajasthan, Madhya Pradesh and Karnataka. The
programme was carried out with 90 farmers in two sorghum growing zones (Zone Il and Zone lll),
covering 38 villages of the country. The improved cultivars demonstrated in FLDs were CSV 23,
SPV 1616, CSH 23, SU 1080, CSV 17, SPV 1753, PJ 1430, JJ 1041 and JJ 1022. The farmers of
Rajasthan and Madhya Pradesh used local cultivars whereas Karnataka farmers used CSH 23 in
flatbed sowing in farmer's practice. Farmers were identified in consultation with the local people,
state department of agriculture, Krishi Vignan Kendrays and Non Governmental Organizations
(NGO’s) in all villages of the country. Farmers followed all agronomic practices to raise the crop
successfully. The technical programme for the kharif (2008) of FLD’s on sorghum is given in Table
1. In kharif 2008, 77 farmers were benefited by adoption of improved sorghum cultivars in FLD's.
The highest number of farmers (45) conducted FLDs in Rajasthan whereas the least number of
farmers (5) carried out this programme in Karnataka. The details of all farmers of three states are
shown in Table 2.

Grainyield

Out of three states, maximum grain yield under FLDs was recorded with farmers of Karnataka (2516
kg/ha) followed by Madhya Pradesh (2345 kg/ha) and Rajasthan (2213 kg/ha). Overall, the national
average of the FLDs on sorghum grain yield was 2279 kg/ha and that of farmer’s practice was 1075
kg/ha. The lowest grain yield gap (3.17%) between FLDs and farmer's practice was observed in
Karnataka followed by Madhya Pradesh (24%). The maximum yield gap (77.13%) was observed in
Rajasthan, indicating a greater scope of yield improvement as compared to Karnataka. Based on
zonal mean data, it is clear that the grain yield of sorghum are much lower (1075 kg/ha) under
farmer’s practice as compared to FLD's (2279 kg/ha), indicating a wider yeld gap (52.83%). The
yield gap was larger (77.4%) in zone Il (Rajasthan) as compared to zone Il (20.53%) (Karnataka
and Madhya Pradesh). The lowest yield gap (3.17%) in Karnataka (Zone II) was due to adotion of
hybrid sorghum cultivar ‘CSH 23’ by the farmers.

Grain yield gap

Overall, national average of the FLDs on sorghum grain yield was 2279 kg/ha; and in farmers
practice (1075 kg /ha) with the grain yield gap of 52.83 %. The national average of stover yields of
Front Line Demonstrations on sorghum recorded 88.41 g/ha and 77.29 g/ha in farmer’s practice with
stover yield gap of 12.57%. The Karnataka and Madhya Pradesh state farmers (Zone II) grain yield
gap (20.53 %) is comparatively lower than that of Rajasthan state farmers (Zone Ill) (77.40 %). The
minimum grain yield gap percentage was found in Karnataka state (3.17) due to adoption of CSH 23
cultivar both in Front Line Demonstrations and in farmer’s practice. Overall, at national level the
average grain yield gap of 1024 kg/ha recorded. On all India basis the yield gap between the FLD
farmers yields and average estimated yield for 2008-09 kharif season is 52.83 % which was slightly
more in comparison to that of previous year (50 %).

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc 20



4

Agm09-39t» Annual Sorghum Group Megting- Indore !\

Table 1: Technical program of FLDs on sorghum inkharif 2008

State Centre No. of Area Cultivars adopted in Cultivars adopted during Kharif
demon. (ha) kharif (2008) ( 1996-2007)
Karnataka Dharwad 5 40 | CSH23 CSH Nos.13, 14, 16, 17 & 18, CSV 15,
SPV 1616, DSH 3, DSV 2 & DSV 6
Madhya Indore 40 33.0* | JJ 1041 & JJ 1022 CSH Nos.13, 14, 16, 17 & 18; CSV 15,
Pradesh SPV 1616, JJ 938, JJ 1022 & JJ 1041
Rajasthan  Udaipur 45 57.40 | CSV 23, SPV 1616, CSH | CSH Nos.13, 14, 17 & 18; CSV 15,
23, SU 1080, CSV 17, | CSV 17, SPV 1616 & Pratap Jowar.
SPV 1753 & PJ 1430
Total 90 47.20 10 28
Indicates that 13 FLD's failed at Indore Centre

Table 2: State-wise grain yield gap between FLD’s and farmer’s practice duringkharif 2008

States Grain yield (kg/ha) Stover yield (kg/ha)
FLDs Farmer’s Difference Yield gap FLDs Farmer’s Yield gap

Practice (kg/ ha) %) Practice (%)
Karnataka 25.16 24.36 &0 317 75.92 68.80 9.37
Madhya Pradesh 23.45 17.82 563 24.00 77.08 57.14 25.86
Rajasthan 22.13 5.00 1713 77.13 96.60 90.33 6.49
Mean 22.79 10.75 1204 52.83 88.41 77.29 12.57
Stover yield

The national average of stover yields of FLDs was 8841 kg/ha where as it was 7729 kg/ha with
farmer’s practice with yield gap of 12.57%. In Zone Il (Karnataka and Madhya Pradesh) the average
stover yield of improved cultivars was 7690 kg/ha in FLDs and 5896 kg/ha with farmer’s practice,
with a yield gap of 23.32%. In Zone IIl (Rajasthan), the average stover yield of improved cultivars
was 9660 kg/ha in FLDs while that of 9033 kg/ha with farmer’s practice.

Table3: Zone wise FLDs yields andfarmer’s practice grain yields in kharif 2008-09 (kg/ha)

S. No. State FLD yields(kg/ha) [ Farmer’s yields (kg/ha) Yield gap %
Zonedl
1 Karnataka
2371 1884 20.53
2. Madhya Pradesh
Zonedll
1 Rajasthan 2213 500 77.40
All India* 2279 1075 52.83
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Conclusions

1. The national average of the Frontline Demonstrations on kharif sorghum grain yield was 2279
kg/ha; and with farmer’s practice, only 1075 kg/ha with the grain yield gap of 52.8 %. The
national average of stover yields of FLDs on sorghum was 8841 kg/ha (vs. 7729 kg/ha with
farmer’s practice) with yield gap of 12.57%.

2. The grain yield gap (20.53%) in Zone Il (Karnataka and Madhya Pradesh) was comparatively
lower than that of Zone IlI (Rajasthan) (77.4%) indicating the need of much improvement in the
productivity of grain sorghum in Rajasthan.

3. Over all, at national level FLDs on kharif sorghum indicated that adoption of improved cultivars
resulted in an enhancement in grain yield by1204 kg/ha and stover yield by 1112 kg/ha.

4. By bridging the yield gap in grain (52.83%) and stover (12.57 %) through all improved
technologies, kharif sorghum farmers could able to produce the maximum grain and stover
yields.

5. The FLDs are only on a pilot scale on the farmer’s fields. These results indicate that there isa
possibility of increasing the yields of sorghum and there by the income of sorghum farmer with
the introduction and adoption of the improved cultivars on a large scale in the state clubbed with
timely transfer of technology and availability of inputs for following the recommended package of
practice by the farmers. The yield gap analysis indicated the gap between possible yields and
that obtained by the farmers can be bridged through seed replacement of the existing cultivars
with improved cultivars. Thelesser the yield gap, the higher is the chance for acceptability of the
technology by the farmers.

6. The impact of the programme also indicated by the fact that in spite of decrease in the area
under sorghum from 10.8 m ha in 1997-98 t0 9.09 m ha in 2004 -05; there has been an increase
in the productivity of sorghum from 697 kg/ha to 807 kg/ha. This increase was mainly due to the
adoption of the improved production technologies by the farmers at all India levels.

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc 2



w Agm09-39t Annual Sorghum Group Meeting- Indore !\

Stover quality in grain and dual-purpose sorghum test genotypes

B Venkatesh Bhat, N Seetharama, M Blummel, A Vishala Devende & OV Ramana

The predominant source of roughages for cattle in semi-arid tropics comes from cereal crop residues such as
from sorghum. The stover of sorghum is superior to other fine cereals in quality and has greater economic
significance in the dryland farming system. Besides the quantum of the stover produced, the quality of stover
determines the potential of the genotype in contributing to the productivity of cattle. Accordingly, quality of
stover has been an important parameter to characterize the high yielding grain and dual purpose sorghum

genotypes.

This report summarizes the quality of stover in terms of its digestibility, fibre, protein and ash content for dl
the genotypes in the advanced trials of grain (10 hybrids and 2 varieties under testing) and dual purpose
sorghum (6 varieties under testing) during kharif 2008.

AVHT grain sorghum: Kharif 2008

Zone 1. The analysis of data revealed no significant dfferences among entries at zonal level though the
differences in each of the locations were significant (Table 1). The check entries CSV 17, CSH 16 and CSH
23 topped for important quality parameters such as in vitro dry matter digestibility (IVDMD) and crude protein
content (CP) with digestibility interfering substances such as lignin in lesser proportion. On numerical term,
the hybrid SPH 1610 topped for IVDMD (51.9%) along with check CSH 23 and CSV 17. The hybrid SPH
1610 was also having the highest CP among hybrids (8.98%) and highest ash content (11.6%). The hybrid
SPH 1615 recorded an IVDMD of 51.7% and lower lignin content of 5.89%.

The hybrid SPH 1603 had the highest NDF (71.8%) and ADF (47.9%) which are above desirable levels and
thus had a lower IVDMD (49.9%) and least metabolizable energy (ME) (7.22 mJ/kg). Lowest lignin levels
were present in the checks CSV 17 (5.52%) and CSH 16 (5.8%).

Zone 2: Significant differences among test entries were recorded for lignin content which was the lowest in
the checks CSV 17 (5.46%) and CSH 23 (5.72%) followed by SPH 1610 (5.74%) (Table 2). SPH 1603
(6.54%) and SPH 1604 (6.41%) had highest lignin levels which are not desirable. Numerical superiority of
SPH 1610 for IVDMD, ME and ash content were recorded. SPH 1606 was the second best test entry with
entry in the top group for ash content, ME and IVDMD, despite its higher lignin content. SPH 1603 exhibited
lower CP, ME and IVDMD and higher NDF, ADF and lignin. Test variety SPV 1786 recorded lower ADF
(45.4%).

Zone 3: The data (from one location, i.e., Udaipur) indicated significant differences for all the stover quality
traits(Table 3). The test variety SPV 1817 performed exceedingly well for IVDMD (52.3%), CP (7.86%), ME
(7.67 mJ/kg) with lowest values for lignin (4.45%), NDF (65.3%) and ADF (42.5%). The hybrid SPH 1615
fared well in terms of higher digestibility (IVDMD of 51.7%), CP (7.86%), ME (7.51%), and lower lignin
(4.91%). Despite numerical superiority, these entries were on par with checks CSH 23 or CSV 17 in almost
all cases. SPH 1616 was a poor performer with lower IVDMD (49.5%), ME (7.18mJ/kg), higher NDF (49.5%)
and lignin (5.89%)
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Across all zones: Significant differences were noted for all the stover traits (Table 4). None of the entries
were uperior to the checks CSV 17 and CSH 23, though they were on par and numerically superior in many
instances. The checks out yielded the entries for quality characteristics of IVDMD, ME, CP, ash content,
lignin, NDF and ADF. The check CSV 17 recorded lower NDF and ADF and highest ash content.

SPH 1610 was outstanding in terms of stover quality with higher IVDMD (51%), ME (7.39mJ/kg), CP (7.82%),
lower NDF (69.2%) and ADF (45.5%). SPH 1615 was next best with lower lignin (5.67%) coupled with higher
ME and IVDMD.

SPH 1603 and SPH 1604 were poorest in quality with lower values for IVDMD, ME, protein and higher values
for lignin, NDF and ADF. The test varieties were in between the best and the poor with more tendency
towards inferior performance, exceptin zone 3.

AVHT dual purpose sorghum: Kharif 2008

No significant differences were detected among test varieties across locations through the differences were
highly significant within each location. This indicated location x genotype interactions for these traits. The
data were available from 3 locations with 2 locations representing zone 1 and one representing zone 3,
where dual purpose sorghum is grown (Table 5to 7).

Mean IVDMD was highest for SPV 1820 and SPV 1823 (52% each) followed by SPV 1782 and SPV 1781
(51.9%). Lowest IVDMD was seen in the check CSV 15 (51.5%). The genotype SPV 1820 and SPV 1781
were also found superior in terms of higher ME, lower lignin, lower NDF and ADF. SPV 1823 had high
IVDMD despite higher lignin. It had the highest ash content (9.59%) too. The CP of SPV 1823 was the lowest
(7.97%) of all.

The check CSV 15 and CSV 23 had highest CP but recorded lowest [VDMD and ME. The NDF and ADF
content of CSV 15 were also poor. Test entry SPV 1822 had high protein and low IVDMD while SPV 1782
had both high CP and high IVDMD. The trend of traits in terms of performance of entries was fairly similar
across location/zones with no significant shifts across them.
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Table 1. Stover quality of grain sorghum genotypes in Advanced Varietal & Hybrid Trial- Zone 1 (Kharif, 2008)
Ash (%) NDF(%) ADF(%) Lignin (%)
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T | SPVIsLY 1000 | 13| 1080 7| 1040 | 9| 7050 2| 6740 | 19| 6900 12| 4530 | 4 | 4480 19| 4500| 15| 638| 3| 573 1 606| 11
2 | SPH1603 910| 19| 1110] 5| 1010 | 16| 7350| 1| 7020 | 10| 7180| 1| 4790 | 1| 4800| 10| 4790| 1| 692| 1| 61| 2 651| 3
3 | SPH 1604 1040 | 6| 1040| 16| 1040 | 9| 6980| 3| 7150 | 8| 7060| 6| 4580 | 2 | 4800| 6| 4730| 3| 660| 2| 660| 6 660 1
4 | SPHI605 1080 | 3| 1030] 17| 1060 | 7| 6890| 7| 7280 | 3| 7080| 5| 4410 | 7| 4930| 2| 4670| 5| 587 11| 673| 2 630| 6
5 | SPH1606 1020 8| 1070 13| 1040 | 8| 6850| 8| 7320| 2| 7080| 4| 4370 | 10 | 4930| 3| 4650| 6| 626 5| 68| 1  656| 2
6 | SPH1609 1100 2| 1080 8| 1080 | 3| 6720 15| 7180 | 6| 6950 O 4320 | 14 | 4900| 4| 4610| 7| 571 15| 647| 8 609 10
7 SPH 1610 11.50 1 11.70 2 11.60 1 67.80 | 12 69.90 13 68.80 14 43.90 8 46.90 | 12 45.40 11 5.75 13 6.22 11 5.99 13
8 CSH 16 1010 | 11 10.70 | 12 1040 10 67.40 | 13 67.60 18 67.50 17 43.30 13 4510 | 18 44.20 16 5.80 12 5.81 15 5.80 17
9 | spvieie 1050 5| 99| 19| 1020 | 15| e970| 4| 7200 | 4| 7080 | 3| 4540 | 3| 4890| 5| 4720| 4| 62| 6| 660 5 64| 5
10 [ CSH23 10.00 [ 12 10.70 11 10.30 11 65.30 | 19 68.70 15 67.00 19 41.20 19 4620 | 15 43.70 18 5.53 17 5.77 17 5.65 18
11 | SPVae2 1070 4| 1100] 6| 1090 | 4| 6820| 10| 7010 | 11| 6920 10| 4390 | 9 | 4680 14| 4540| 12| 596| 10| 609| 13 602 12
12 [ CSVI5 970 | 16| 1080 9| 1020 | 14| 6720| 14| 6790 | 17| 6/60| 16| 4280 | 15 | 4540| 17| 4410| 17| 614| 8| 58| 16 5907 | 14
13 | CSV17 10.30 7 11.40 3 10.80 5 66.10 | 17 68.50 16 67.30 18 4150 18 4570 | 16 43.60 19 5.26 19 5.77 18 5.52 19
14| Local Check 940 | 18| 1030 18| 980 | 18| 6840 9| 7170 | 7| 7000 7| 4360 | 11 | 4800| 9| 4580| 8| 598| 9| 646 9 622| 8
15 | SPH1611 1000 | 14| 1050| 15| 1020 | 13| 6650 | 16 | 7180 | 5| 6910 | 11| 4240 | 16 | 4880 | 7| 4560| O | 544 18| 647| 7 596 15
16 | SPH1596 10.10 [ 10 11.90 1 11.00 2 65.50 | 18 70.20 9 67.90 15 41.70 17 48.40 8 45.00 14 5.61 16 6.70 3 6.16 9
17 | SPH1615 990 | 15| 1080 10| 1030 | 12 | 6820 | 11 | 6960 | 14| 6890 | 13| 4340 | 12 | 4710| 11| 4530 13| ©573| 14| 604| 14 589 | 16
18 | SPH1616 020 9| 1110| 4| 1070 | 6| 6910| 6| 7320 | 1| 7110| 2| 4440 | 5| 5070 | 1| 4750| 2| 627| 4| 663| 4 645| 4
19 [ SPV1786 9.60 | 17 1050 14 10.10 17 69.30 5 70.00 12 69.60 8 44.30 6 46.90 | 13 45.60 10 6.19 7 6.27 10 6.23 7
LOC. MEAN 10.20 10.80 1050 68.30 7040 69.30 4380 47.60 4570 5.98 6.27 6.13
MIN 9.10 9.90 980 65.30 67.40 67.00 4120 4380 4360 5.26 573 552
MAX 1150 1190 1160 7350 7320 71.80 4790 50.70 47.90 6.92 6.85 6.60
C.D.(5%) 110 1.60 100 330 430 3.60 290 3.60 3.00 0.60 0.97 0.76
C.D. (1%) 1.50 210 140 4.40 5.70 4.90 390 4.90 410 0.81 1.30 1.04
C.V. (%) 6.77 8.85 4.56 291 3.65 247 397 4.61 31 6.08 9.35 5.88
F (Probability) 0.00 0.00 022 0.00 0.00 0.24 0.00 0.00 0.16 0.00 0.00 0.24

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

NDF= neutral detergen

fibre; ADF= Acid detergent fibre
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Table 1 (Contid....

y

e

Protein (%) ME (mJ/kg) IVDMD (%)
L L L
s S S S

= Entry e o K o e o

? o S g & S g o = g

_, = [5) - = 5] _, = [5)

& 3 < g 3 < = 8 <
R R R R R R R R R
1 | SPV 1817 8.22| 17 7.54 6 788 | 13 754 [ 16 7.14 5 734 12 5230 | 17 49.30 5 50.80 | 12
2 | SPH 1603 7.77( 19 7.41 9 759 | 17 734 18 7.09 8 722 19 50.90 | 19 49.00 8 49.90 | 19
3 | SPH 1604 8.38| 16 6.31 | 18 734 | 19 752 | 17 6.99( 11 7.25 16 52.20 | 18 48.40| 12 50.30 | 16
4 | SPH 1605 10.25 1 7.02 | 12 8.64 6 7.80 6 6.90( 18 735 11 54.30 5 4770 17 51.00 [ 10
5 | SPH 1606 8.78| 13 6.85[ 15 782 | 15 768 [ 11 6.97( 13 733 13 5320 | 11 48.20 13 50.70 [ 13
6 | SPH 1609 9.93 5 7.45 8 8.69 4 7.81 5 6.91( 17 736 10 54.40 2 48.00| 15 5120 8
7 | SPH 1610 9.97 3 7.98 2 8.98 2 7.86 1 7.08 9 7.47 4 54.70 1 49.10 7 5190 1
8 | CSH16 9.30| 11 7.46 7 8.38 8 7.79 9 7.24 1 7.51 1 53.80 | 10 49.80 1 5180 4
9 | SPV 1616 9.10| 12 6.60 [ 16 785 | 14 757 15 6.93( 16 725 17 52.60 | 14 4760 18 50.10 | 18
10 | CSH 23 9.57 7 7.94 3 8.76 3 7.85 3 7.17 3 7.51 2 54.30 3 49.50 4 5190 2
11 | SPV 462 9.95 4 7.34( 10 8.65 5 7.76 [ 10 7.09 7 7.43 6 53.90 8 49.00 9 5140 6
12 | CSV15 8.56 | 14 7.72 4 814 | 11 762 14 7.18 2 7.40 8 5250 | 15 49.50 3 5100 9
13 | CSV 17 10.08 2 8.45 1 9.26 1 7.82 4 7.14 4 7.48 3 54.10 6 49.60 2 5190 3
14 | Local Check 8.46| 15 6.50 [ 17 748 | 18 766 [ 12 6.96 14 731 14 5290 | 12 48.10| 14 50.50 | 14
15 | SPH1611 9.41] 10 6.95( 13 818 | 10 7.79 7 6.95( 15 7.37 9 53.90 9 4790 16 50.90 | 11
16 | SPH 1596 9.74 6 6.91( 14 8.33 9 7.85 2 6.98( 12 7.42 7 54.30 4 4850 11 5140 7
17 | SPH 1615 9.47 9 7.67 5 8.57 7 7.79 8 7.13 6 7.46 5 54.10 7 49.30 6 5170 5
18 | SPH 1616 9.52 8 6.60 [ 16 8.06 | 12 763 13 6.83[ 19 723 18 5290 | 13 4750 19 50.20 | 17
19 | SPV 1786 8.09| 18 710 11 760 | 16 757 | 15 7.04( 10 731 15 52.30 | 16 48.60| 10 50.50 [ 15

LOC. MEAN 9.19 7.25 8.22 7.70 7.04 7.37 53.30 48.70 51.00

MIN 7.77 6.31 7.34 7.34 6.83 7.22 50.90 47.50 49.90

MAX 10.25 8.45 9.26 7.86 7.24 751 54.70 49.80 51.90

C.D. (5%) 1.83 2.00 1.17 0.25 0.32 0.26 1.80 2.40 1.80

C.D. (1%) 2.45 2.68 1.60 0.33 0.43 0.36 2.40 3.20 2.50

C.V. (%) 12.01 16.65 6.77 1.95 2.75 1.68 2.01 2.95 1.69

F (Probability) 0.00 0.00 0.10 0.00 0.00 0.38 0.00 0.00 0.39

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility
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Table 2: Stover quality of grain sorghum genotypes in Advanced Varietal & Hybrid Trial- Zone 2 (Kharif, 2008)
Ash (%) NDF (%) ADF (%)
= | eom Z . Z . Z o
” : < : s z :
g g g g £ g 2 g £ g 2 <
R R R R R R R R R R R R
1 SPV 1817 9.10 10 8.70 16 8.90 16 8.90 18 77.20 3 71.70 5 66.20 13 71.70 9 52.60 4 47.30 4 43.40 13 47.70 7
2 | SPH1603 970 | 4| 820 18| 900 | 14| 900| 17| 7630| 8| 7290| 3| 6950| 3| 7290 | 1| 5L70| 8| 4820| 2| 4650 | 3| 4880 1
3 | SPH 1604 980 | 2| 930 12| 820 | 19| 10| 15| 7690 5| 71.00| 9| 6880| 4| 7220 | 4| 5290| 2| 4650 8| 4590 | 4| 4840 2
4 | SPH1605 810 17| 970 10| 12090 | 4| 960| 10| 7420 15| 7060| 10| 6830| 5| 7.00 | 10 | 4970 16| 4560 | 12| 4520 | 5| 4680 1
5 | SPH1606 940 | 8| 1030 2| 1110 | 2| 1020 1| 7790| 1| 6720| 19| 6560 15| 7020 | 15| 5280| 3| 4310 19| 4320 | 14| 4640 15
6 | SPH1609 850 | 16| 990| 8| 1130 | 1| 990| 4| 7590| | 7310 1| 6810| 7| 7230 | 3| 5130 10| 4860| 1| 4470 | 7| 4820 3
7 SPH 1610 9.00 11 10.00 7 10.00 9 9.70 7 74.30 14 69.30 16 65.50 16 69.70 17 50.00 15 44.60 15 42.70 17 4580 | 17
8 | CSH16 890 | 12| 1020 3| 1090 | 3| 1000 3| 7720 4| 7290 2| 6800| 8| 7270 | 2| 5230| 5| 4750 3| 4470 | 8| 4820| 4
9 | SPv1616 880 | 14| 1000| 5| 960 | 13| 9s0| 12| 7510| 12| 7020 14| 6720| 10| 7080 | 12| 5010| 13| 4510 | 14| 4420 | 10| 4650 | 13
10 | CSH23 970| 3| 900 15| 960 | 12| O050| 13| 7410 16| 7L10| 8| 6470| 18| 7000 | 16| 5000| 14| 4620 9| 4230 | 18| 4620 16
T | SPV 462 880 | 13| 850 17| 880 | 17| 870| 19| 7670 7| 7030| 13| 6820 6| 7180 | 8| 5190 7| 4530| 13| 4490 | 6| 4730 9
12 | CSV 15 10.00 1 10.30 1 8.60 18 9.60 8 77.80 2 70.60 11 67.40 9 71.90 6 53.70 1 45.80 10 44.10 11 47.90 6
13 | CV17 960 | 7| 1010| 4| 1060 | 5| 1010| 2| 7520 11| 6960| 15| 6200| 19| 6890 | 19| 5050| 11| 4450 16| 3910 | 19| 4470 19
T4 | TocalCheck 970| 5| 920 13| 12020 | 7| O970| 6| 7560 10| 7050| 12| 6970| 2| 7L90 | 5| 5140| 9| 4580 11| 4690 | 2| 4800 5
15 | SPHI61L 860 | 15| 1030 2| 990 | 11| 960| 9| 7290| 19| 7200 4| 7050 1| 7180 | 7| 4890 19| 4670 7| 4720 | 1| 4760] 8
16 | SPH 1596 7.80 19 9.50 11 10.20 6 9.20 14 73.60 18 71.40 7 66.40 12 70.40 13 49.00 17 46.90 6 4350 12 4650 | 12
17 | SPH1615 9.30 9 9.90 9 10.00 8 9.70 5 76.80 6 68.70 18 65.30 17 70.30 14 52.20 6 44.20 18 42.90 16 4640 | 14
18 | SPH1616 B00| 18| 010| 14| 990 | 10| 000| 16| 7440| 13| 7150| 6| 6700 11| 7100 | LI | 5020| 12| 4700 5| 4460 | O 4730 10
19 | SPV1786 960| 6| 1000| 6] 900 | 15| 960 11| 7370 17| 6880| 17| 6610 14| 6950 | 18| 4890| 18| 4430 17| 4310 | 15| 4540 18
LOC. MEAN 9.10 9.60 980 9.50 75.60 70.70 67.10 7110 5110 46.00 420 4710
MIN 7.80 820 820 8.70 72.90 67.20 62.00 68.90 2890 4310 39.10 4470
MAX 10.00 10.30 11.30 10.20 77.90 73.10 70.50 72.90 53.70 48.60 47.20 48.80
CD.(5%) 1.60 130 150 120 340 5.00 3.70 260 320 410 330 240
CD.(1%) 210 170 200 160 460 6.70 4.90 350 420 550 450 3.20
CV. (%) 1062 8.04 894 7.80 272 427 331 221 375 5.44 456 3.04
F (Probability) 0.00 0.00 0.00 0.48 0.00 0.00 0.00 011 0.00 000 0.00 0.07

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

NDF= neutral detergent fibre; ADF= Acid detergent fibre
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Table 2 (Contid....)
Lignin (%) Protein (%)

2 Entry 2 w S E: S

% 5 5 & g = S & &

o [e) Q ) o [e) (] 5}

g £ 2 z = < 2 <
R R R R R R R R
1 SPV 1817 7.01 1 7.02 3 4.92( 14 6.32 3 197 | 17 436 16 5.92| 12 514 | 17
2 SPH 1603 6.55 4 7.26 1 5.81 3 6.54 1 219 11 434 17 5.00( 18 467 19
3 SPH 1604 6.66 2 6.75 7 5.82 2 6.41 2 212 | 14 525( 10 4211 19 473 | 18
4 SPH 1605 6.00 | 17 6.55| 13 5.45 5 6.00| 10 2.40 8 490 15 6.99 9 5941 10
5 SPH 1606 6.60 3 596 19 491 15 583 | 14 2.73 3 5.32 9 7.69 5 6.51 7
6 SPH 1609 6.44 6 7.02 2 5.32 7 6.26 4 209 ] 16 4241 18 7.93 3 6.08 9
7 SPH 1610 6.23 12 6.12| 18 4.87( 16 574 | 17 2.68 4 5.76 6 7.51 6 6.64 5
8 CSH 16 6.54 5 6.84 4 5.34 6 6.24 5 2.44 6 5.38 7 7.90 4 6.64 4
9 SPV 1616 6.32 9 6.59 | 11 5.23 8 6.05 8 2241 10 6.78 2 591 13 6.34 8
10 | CSH 23 6.05 15 6.62| 10 450( 18 572 | 18 3.36 1 5.96 5 7.25 7 6.61 6
11 [ SPV 462 6.33 8 6.57| 12 5.22 9 6.04 9 195| 18 505 13 555 17 530 | 16
12 CSV15 6.25 11 6.49| 14 5.16| 10 59 | 12 157 ] 19 5.33 8 569 15 551 | 14
13 | CSv 17 6.27 10 6.18| 17 3.93| 19 546 | 19 2.39 9 6.25 3 8.13 2 7.19 1
14 | Local Check 6.18 13 6.65 9 5.79 4 6.21 6 212 13 6.08 4 579 14 5941 11
15 | SPH1611 5.67 19 6.68 8 5.85 1 6.07 7 2.47 5 7.47 1 6.33| 11 6.90 2
16 | SPH 1596 5.92 18 6.79 5 5.06| 13 593 | 13 2.44 7 523 11 8.51 1 6.87 3
17 SPH 1615 6.40 7 6.19| 16 474 17 578 16 214 | 12 492 14 6.90( 10 501 | 12
18 [ SPH 1616 6.08 14 6.76 6 5.08| 12 598 [ 11 210 15 413 19 7.09 8 5.61 | 13
19 | SPV 1786 6.03 16 6.23| 15 512 11 579 15 2.97 2 506 12 560 16 533 ] 15

LOC. MEAN 6.29 6.59 5.16 6.02 2.34 5.36 6.63 5.99

MIN 5.67 5.96 3.93 5.46 1.57 4.13 4.21 4.67

MAX 7.01 7.26 5.85 6.54 3.36 7.47 8.51 7.19

C.D. (5%) 0.85 1.13 0.85 0.56 1.02 1.74 1.69 2.15

C.D. (1%) 1.13 1.52 1.14 0.75 1.36 2.34 2.26 2.95

C.V. (%) 8.12 10.36 9.96 5.62 26.27* 19.65 15.36 17.11

F (Probability) 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.45

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

ME= Metabolizable energy; *Locations rejected due to High C.V.(i.e.> 25%)
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Table 2 (Contid....)
ME (mJ/kg) IVDMD (%)

2 Entry 2 L ) 2 w @

3 5 S 2 2 5 S & z

o o 8 o o o 8 o

= < = < = < = <
R R R R R R R R
1 SPV 1817 6.51 19 7.46 14 7.49 7 7.15 16 44.50 19 51.60 15 51.00( 10 49.00 18
2 SPH 1603 6.72 10 7.40 16 7.26 15 7.13 18 46.20 9 51.10 18 4960 17 49.00 19
3 SPH 1604 6.64 17 7.55 9 7.34 13 7.18 14 45.90 15 52.20 9 4980 16 49.30 16
4 SPH 1605 6.78 6 7.48 12 7.29 14 7.18 12 46.30 7 51.60 | 14 50.20 | 14 49.40 14
5 SPH 1606 6.68 15 7.71 1 7.55 4 7.31 3 45.90 14 53.10 1 52.10 4 50.40 3
6 SPH 1609 6.58 18 7.34 17 7.39 10 7.10 19 45.20 18 50.90 19 51.30 7 49.10 17
7 SPH 1610 671 13 7.64 2 7.55 5 7.30 5 4610 | 11 52.90 3 5180 6 50.20 4
8 CSH 16 6.68 14 7.48 13 7.38 11 7.18 13 45.80 16 51.90 12 51.00 9 49.60 11
9 SPV 1616 6.71 12 7.59 4 7.36 12 7.22 9 46.00 13 52.80 5 5040 13 49.70 8
10 CSH 23 6.80 2 7.56 8 7.62 3 7.33 2 47.00 2 52.40 8 52.10 3 50.50 2
11 | SPV 462 672 11 7.57 6 7.34 13 7.21 11 46.00 | 12 5210 | 10 50.00| 15 49.40 15
12 [ cCsvis 6.74 9 7.52 10 7.44 8 7.24 8 46.50 6 5210 | 11 50.70 | 11 49.80 7
13 CSv 17 6.79 4 7.64 3 7.79 1 7.41 1 46.60 4 52.80 4 53.30 1 50.90 1
14 | Local Check 6.85 1 7.57 7 7.07 16 7.16 15 47.00 1 52.60 7 48.80| 19 49.50 12
15 | SPH1611 6.77 7 7.59 5 7.07 17 7.14 17 46.50 5 53.00 2 48.80| 18 49.40 13
16 SPH 1596 6.79 5 7.49 11 7.52 6 7.26 6 46.30 8 51.90 13 51.90 5 50.00 6
17 SPH 1615 6.65 16 7.64 2 7.63 2 7.31 4 45.70 17 52.70 6 52.30 2 50.20 5
18 SPH 1616 6.77 8 7.45 15 7.44 9 7.22 10 46.20 10 51.40 17 51.10 8 49.60 10
19 SPV 1786 6.80 3 7.49 11 7.44 9 7.24 7 46.70 3 5150 16 50.60| 12 49.60 9

LOC. MEAN 6.72 7.54 7.42 7.23 46.10 52.10 50.90 49.70

MIN 6.51 7.34 7.07 7.10 44.50 50.90 48.80 49.00

MAX 6.85 7.71 7.79 7.41 47.00 53.10 53.30 50.90

C.D. (5%) 0.29 0.32 0.35 0.20 2.00 2.10 2.30 1.40

C.D. (1%) 0.39 0.42 0.46 0.27 2.70 2.80 3.00 1.90

C.V. (%) 2.62 2.54 2.81 1.66 2.60 2.43 2.67 1.70

F (Probability) 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.31

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility
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Table 3: Stover quality of grain sorghum genotypes in Advanced Varietal & Hybrid Trial- Zone 3 (Kharif, 2008)

Ash (%) NDF (%) ADF (%) Lignin (%) Protein (%) ME (mJ/kg) IVDMD (%)
o o o o o o o o
= Entry = = = z = 5 5
» < < < < < < <
= = = S = S S
R R R R R R R
1 SPV 1817 7.90 18 65.30 19 4250 19 4.45 19 6.87 10 7.67 1 52.30 2
2 SPH 1603 8.40 13 69.50 6 46.50 5 5.50 5 6.58 14 7.28 16 50.00 17
3 SPH 1604 8.30 16 69.20 9 46.10 8 5.37 6 5.49 18 7.36 13 50.40 13
4 SPH 1605 9.10 8 69.90 5 46.00 9 5.30 7 7.58 3 7.40 9 51.10 9
5 SPH 1606 9.70 2 71.60 2 48.50 2 5.60 4 7.34 7 7.25 18 50.20 16
6 SPH 1609 9.50 3 71.60 3 48.40 3 5.75 2 7.44 4 7.32 14 50.60 11
7 SPH 1610 9.20 6 68.20 13 45,00 13 4.94 13 7.86 2 7.48 7 51.50 5
8 CSH 16 8.90 9 71.60 4 47.60 4 5.64 3 6.58 15 7.26 17 50.00 18
9 SPV 1616 8.30 15 67.50 15 44.40 14 484 15 6.71 11 7.58 2 51.80 3
10 CSH 23 8.80 10 68.70 11 45.40 12 5.07 12 7.40 5 7.44 8 51.30 8
11 SPV 462 7.60 19 69.10 10 45.60 11 5.10 10 5.57 17 7.37 12 50.30 15
12 CSV15 8.30 14 66.50 17 43.40 17 477 17 6.69 12 7.54 5 51.50 6
13 CSv17 9.40 4 68.10 14 44.10 15 5.09 11 7.27 8 7.30 15 50.40 14
14 Local Check 9.70 1 66.90 16 43,50 16 4.83 16 9.05 1 7.56 3 52.30 1
15 SPH 1611 9.20 7 69.50 7 46.20 7 5.16 9 7.17 9 7.38 10 50.90 10
16 SPH 1596 8.50 12 69.40 8 46.30 6 5.29 8 6.61 13 7.38 11 50.60 12
17 SPH 1615 9.30 5 68.40 12 45.70 10 491 14 7.37 6 751 6 51.70 4
18 SPH 1616 8.60 11 72.90 1 49.50 1 5.89 1 6.16 16 7.18 19 49.50 19
19 SPV 1786 7.90 17 66.20 18 43.20 18 450 18 5.25 19 7.55 4 51.30 7
LOC. MEAN 8.80 69.00 45.70 5.16 6.89 7.41 50.90
MIN 7.60 65.30 42,50 4.45 5.25 7.18 49.50
MAX 9.70 72.90 49,50 5.89 9.05 7.67 52.30
C.D. (5%) 1.30 3.50 3.10 0.72 1.89 0.23 1.60
C.D. (1%) 1.80 4,60 4.20 0.97 2.54 0.31 2.20
C.V. (%) 9.00 3.03 4.10 8.49 16.59 1.91 1.91
F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NDF= neutral detergent fibre; ADF= Acid detergent fibre; ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc
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Table 4: Stover quality of grain sorghum genotypes in Advanced Varietal & Hybrid Trial -All India mean (Kharif, 2008)
%S Entry Lignin Protein IVDMD
ASH (%) NDF (%) ADF (%) (%) (%) ME (mJ/kg) (%)
R R R
1 SPV 1817 9.20 19 69.70 12 46.00 12 5.92 10 6.58 16 7.30 11 50.20 15
2 SPH 1603 9.30 18 72.00 1 48.10 1 6.36 1 6.22 18 7.18 19 49.50 19
3 SPH 1604 9.40 16 71.20 4 47.70 3 6.30 2 5.93 19 7.23 16 49.80 17
4 SPH 1605 9.80 7 70.80 6 46.60 8 5.98 7 7.35 7 1.27 14 50.20 12
5 SPH 1606 10.20 3 70.70 7 46.70 6 6.03 5 7.20 10 7.31 9 50.50 7
6 SPH 1609 10.20 4 71.30 3 47.50 4 6.12 4 7.40 6 7.23 17 50.10 16
7 SPH 1610 10.20 2 69.20 16 45.50 16 5.69 16 7.82 2 7.39 4 51.00 3
8 CSH 16 9.90 5 70.80 5 46.80 5 5.99 6 7.32 8 7.30 10 50.40 8
9 SPV 1616 9.50 13 70.30 11 46.30 11 5.97 9 7.02 12 7.29 12 50.20 11
10 CSH 23 9.70 11 68.80 18 45.20 17 5.59 18 7.63 3 741 2 51.10 2
11 SPV 462 9.30 17 70.50 10 46.40 10 5.88 13 6.69 15 7.31 8 50.20 10
12 CSV 15 9.60 12 69.60 13 45.80 15 5.77 14 6.80 13 7.34 5 50.50 6
13 | Ccsv17 10.20 1 68.20 19 44.20 19 5.42 19 8.04 1 741 1 51.10 1
14 Local Check 9.70 8 70.50 9 46.50 9 5.98 8 7.18 11 7.28 13 50.30 9
15 | SPH1611 9.70 9 70.50 8 46.70 7 5.88 12 7.47 4 7.26 15 50.20 13
16 SPH 1596 9.70 10 69.40 15 46.00 13 5.90 11 7.40 5 7.33 6 50.60 5
17 SPH1615 9.90 6 69.50 14 45.9 14 5.67 17 7.27 9 7.39 3 51.00 4
18 SPH 1616 9.50 14 71.40 2 47.70 2 6.12 3 6.70 14 7.22 18 49.80 18
19 SPV 1786 9.40 15 69.00 17 45.10 18 5.72 15 6.22 17 7.32 7 50.20 14
LOC. MEAN 9.70 70.20 46.40 591 7.06 7.30 50.30
MIN 9.20 68.20 44.20 5.42 5.93 7.18 49.50
MAX 10.20 72.00 48.10 6.36 8.04 741 51.10
C.D. (5%) 0.70 1.90 1.70 0.39 0.95 0.14 0.90
C.D. (1%) 0.90 2.60 2.20 0.52 1.26 0.18 1.20
C.V. (%) 6.41 2.39 3.19 5.82 10.67 1.65 1.60
F (Probability) 0.05 0.01 0.00 0.00 0.00 0.04 0.03

Book 2 of 4-agm09-Report of AICSIP Coordinating Team.doc

NDF= neutral detergent fibre; ADF= Acid detergent fibre; ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility
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Table 5: Stover quality of sorghum genotypes in dual-purpose - Advanced Varietal Trial- Zone 1 (Kharif, 2008)
Ash (%) NDF (%) ADF(%) Lignin (%)
L L L L
g Entry ?2: 5 1?2: :()2:
Z = g 2 = £ 2 = £ 2 = g 2
- = [ — = [<3] — = [ — = [
= 3 < £ 3 < = 3 < = 3 <
R R R R R R R R R R R R
1 | SPV 1820 905 8| 12081 1| 993| 7| 6564 7 6759| 7| 66.62| 8| 4150 | 7| 4440| 7| 4290 8| 540 7| 59| 6| 565( 7
2 | SPv 1779 993| 5| 12017 5| 1005 6| 6857 3 69.82| 2| 69.19| 1| 4370 | 2| 4590| 4| 448 | 1| 602 2| 612 3| 607 2
3 | spvi7sL 970 6| 942 8| 956| 8| 6865| 2 6592 8| 6728| 7[ 4390| 1| 4320 8| 4360| 7| 593 3| 511| 8| 55| 8
4 | SPv1782 1053] 1| 981 7| 1017| 3| 6644| 6 69.80| 3| 6812 4| 4240| 6| 4570 5| 4410| 6| 566 4| 637] 2| 601| 3
5 | SPv1822 1004| 4| 1016 6| 1010| 5| 6712| 4 69.13| 4| 6813| 3| 4260 | 5| 4620 2| 4440| 3| 554 6| 610| 4| 58] 6
6 | SPV 1823 1028| 2| 1021 4| 1024| 1| 6483| 8 7092| 1| 67.88| 5| 4060 | 8| 4770 1| 4410| 5| 535 8| 691| 1| 613| 1
7 | Csvis 959| 7| 1062 2| 1010 4| 6869| 1 68.90| 5| 68.80| 2| 4340| 3| 4560| 6| 4450| 2| 609 1| 573 7| 591 4
8 | csv23 1015 3| 1023 3| 1019| 2| 6687| 5 6872 6| 6780 6| 4260 | 4| 46.00| 3| 4430| 4563 5| 607] 5| 58] 5
LOC. MEAN 9.91 10.18 10.04 67.10 68.85 67.98 42.60 45.60 44.10 5.70 6.04 5.87
MAX 10.53 10.81 10.24 68.69 70.92 69.19 43.90 47.70 44.80 6.09 6.91 6.13
MIN 9.05 9.42 9.56 64.83 65.92 66.62 40.60 43.20 42.90 535 5.11 5.52
C.D. (5%) 125 1.00 1.30 3.66 456 420 270 4.00 370 072 1.30 1.20
C.D. (1%) 174 139 1.93 5.07 6.34 6.22 380 5.50 540 100 1.80 178
CV. (%) 7.21 5.63 5.49 311 3.79 261 3.66 498 350 7.23 12.29 8.64
F (Probability) 0.00 0.00 0.93 0.00 0.00 087 000 0.00 0.94 0.00 0.00 0.91
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Table 5 (Contid....
Protein (%) ME (mJ/kg) IVDMD (%)
| w L
. o [a'd o
g 2 S o
= Entry = < 3 = 3 & = - S
z = 5 z = 5 z = 5
o O < 5 O < o O <
R R R R R R R R R
1 | SPV 1820 8.35 8 8.44 1 8.39 5 7.88 2 7.24 2 7.56 1 54.20 4 50.10 2 5210 1
2 | SPV 1779 9.28 5 7.19 4 8.24 7 1.77 6 7.08 5 7.43 8 53.70 6 48.90 5 51.30| 8
3 | SPV 1781 9.75 3 6.86 6 8.30 6 7.69 8 7.39 1 7.54 2 53.30 8 50.50 1 51.90| 3
4 | SPV 1782 10.19 2 6.83 7 8.51 2 7.87 3 7.02 6 7.45 6 54.60 2 48.50 8 51.50| 6
5 | SPV 1822 10.20 1 7.02 5 8.61 1 7.85 4 7.09 4 747 5 54.40 3 48.90 6 51.60| 5
6 | SPV 1823 9.56 4 6.39 8 7.97 8 8.07 1 7.01 7 7.54 3 55.60 1 48.50 7 52.10| 2
7 [ CSV15 9.21 6 7.70 2 8.46 3 7.76 7 7.22 3 7.49 4 53.50 7 49.90 3 51.70| 4
8 | CSV23 9.17 7 7.68 3 8.42 4 7.78 5 7.08 5 7.43 7 53.80 5 49.00 4 51.40| 7
LOC. MEAN 9.46 7.26 8.36 7.83 7.14 7.49 54.10 49.30 51.70
MAX 10.20 8.44 8.61 8.07 7.39 7.56 55.60 50.50 52.10
MIN 8.35 6.39 7.97 7.69 7.01 7.43 53.30 48.50 51.30
C.D. (5%) 2.02 1.37 1.99 0.19 0.29 0.37 1.40 1.90 2.30
C.D. (1%) 2.80 1.90 2.95 0.26 0.41 0.55 2.00 2.70 3.40
C.V. (%) 12.16 10.76 10.07 1.37 2.35 2.10 1.52 2.23 1.86
F (Probability) 0.00 0.00 1.00 0.00 0.00 0.96 0.00 0.00 0.97
ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility
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Table 6: Stover quality of sorghum genotypes in dual-purpose
Advanced Varietal Trial- Zone 3 (Kharif, 2008)
Ash NDF ADF Lignin Protein ME IVDMD
(%) (%) (%) (%) (%) (mJikg) (%)
Sl. Entry o o o o o o o
=) ] o] > ] > -]
No. a o o a o8 a o
< Z < < < < Z
(o) [ o (=) [ (=) (o)
> > > ) > ) )
R R R R R R R
1 | SPv1820 7.63 4| 6560| 5| 4290| 5 463 3 5.62 5 762 4| 5170| 6
2 | SPv1779 7.73 3| 6380 7| 4110 7 430 7 5.97 3 773 2| 5230 2
3 | spvi7sl 7.23 6| 6465| 6| 4230| 6 444 6 4.87 7 770 3| 5190 4
4 | SPv1782 7.62 5| 6297| 8| 41.00| 8 401 8 5.52 6 781 1| 5280 1
5 | SPV1822 7.05 7| 68.45 1| 44.80 1 5.17 1 5.91 4 7.52 8 51.20 | 7
6 | SPV1823 8.27 2| 66.27 3| 43.40 4 4.63 2 6.13 2 7.59 5 51.70 [ 5
7 | CSV15 6.90 8| 67.05 2| 44.00 2 4.62 5 441 8 7.55 7 51.00 8
8 [ CSv23 8.37 1| 66.19 41 43.80 3 4.62 4 7.02 1 7.58 6 5190 3
LOC. MEAN 7.60 65.62 42.90 4,55 5.68 7.64 51.80
MAX 8.37 68.45 44.80 5.17 7.02 7.81 52.80
MIN 6.90 62.97 41.00 4.01 4.41 752 51.00
C.D. (5%) 0.78 397 3.00 0.93 1.53 0.26 150
C.D. (1%) 1.09 5.52 4.10 1.29 2.13 0.36 210
CV. (%) 5.88 3.46 3.93 11.68 15.40 1.96 1.70
F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NDF= neutral detergent fibre; ADF= Acid detergent fibre; ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility

Table 7: Stover quality of sorghum genotypes in dual-purpose
Advanced Varietal Trial- All Indian mean (Kharif, 2008)
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2 Entry ASH (%) NDF (%) ADF (%) Lignin (%) Protein (%) ME (mJ/kg) IVDMD (%)
) R R R R R R R
1 | SPV 1820 916 5| 6628 | 8| 4290 | 8 531 7 TA7| 5 758 | 2 5200 1
2 | SPvV1779 928 | 4| 6739 | 3| 4360 ] 5 548 4 748 4 753 | 5 5160 [ 5
3 | SPv178L 878 8| 6641 | 6| 4310 | 6 516 | 8 716 7 7591 1 5190 | 4
4 | SPV 1782 932 3| 6640 | 7| 4300 7 535| 6 751] 3 757 | 3 51.90 [ 3
5 | SPV 1822 908 | 6| 6823 1| 4450 ] 1 561 2 771 2 748 | 7 5150 7
6 | SPv1823 959 | 1| 6734 | 4| 4390 | 4 563 1 736 6 756 | 4 52.00 [ 2
7 | CSV 15 903 | 7| 6822 2| 4430| 2 548 3 711 8 751 | 6 5150 [ 8
8 | CSv23 958 | 2| 6726 | 5| 4410| 3 5441 5 79% | 1 748 | 8 5160 [ 6

LOC. MEAN 9.23 67.19 43.70 543 747 7.54 51.70

MAX 9.59 68.23 44.50 5.63 7.96 7.59 52.00

MIN 8.78 66.28 42.90 5.16 711 7.48 51.50

C.D. (5%) 0.84 298 240 0.77 135 0.23 140

C.D. (1%) 1.16 413 3.30 1.06 1.87 0.32 2.00

C.V. (%) 5.18 253 315 8.05 10.32 1.75 155

F (Probability) 0.48 0.72 0.75 0.90 0.90 0.93 0.97

NDF= neutral detergent fibre; ADF= Acid detergent fibre; ME= Metabolizable energy; IVDMD= In vitro dry matter digestibility
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Bio-suppression of sorghum pests - Possibilities

VR Bhagwat & G Shyam Prasad

Introduction

Sorghum, Sorghum bicolor (L.) is one of the important cereal crops grown for food, feed, forages and
fuel in semi-arid eco system. In India, the major states growing sorghum are Andhra Pradesh,
Karnataka, Maharashtra, Madhya Pradesh, Rajasthan and Tamil Nadu. Though, the type and extent
of Sorghum utilization varies depending on the area of production, sorghum in all parts of the world
suffer losses to arthropods. Early and uniform planting helps crop escape from shoot fly incidence and
late season build up of midge, thus reducing losses caused by these insect pests. The use of insect
resistant varieties is a proven, effective, economical, and safe method of pest control ideally suited to
Integrated Pest Management (IPM). However, most of the insect resistant varieties are unfortunately
low or moderate yielder. Theoretically, IPM optimizes low cost tactics and utilizes insecticides only
when other strategies fall short or need additional support. Insecticides are generally not economical
in subsistence agriculture, making it particularly important for marginal farmers to take advantages of
all low input tactics for pre-harvest crop protection.

Thus biological control is often described as special assurance for subsistence agriculture. It involves
importing, conserving, multiplication and augmenting useful natural enemies for managing selected
pests of sorghum.

Historical background

Biological control was used with much success since the beginning of the 20t century. It began in
Latin American countries, such as in Peru, Argentina and Bolivia in the 1930s and 1940s with the
introduction of the coccinellid Rodolia cardinalis Mulsant [= Vedalia cardinalig to control cottony
cushion scale, Icerya purchasi Maskell (Homoptera.,Margarodidae), in citrus, and the parasitoids
Aphelinus mali (Haldeman) (Hym, Aphelinidae) and Apanteles thurberiae Muesebeck (Hym.,
Braconidae) to control woolly apple aphid, Eriosoma lanigerum (Hausmann) (Homoptera., Aphididae),
and the cotton pest Sacadodes pyralis Dyar (Lep., Noctuidae), respectively. However, its practical
implementation has been relatively slow if applied alone (Table 1).

Table 1: Key pests of sorghum and the prospects for their biological control

Pest/Scientific name Geographical Pest status Biological control
Distribution1 Status/ Requisites2 Prospects Typet
123456
Shoot fly, Atherigona spp AF, AS Key +2+227? ? ?
Stem borer
Chilo partellus AF, AS Key +?7+72727 E 1,C
Sesamia cretica EE Occasional ?27+277? E 1,C
Aphids
Aphis sacchari AF, AS Occasional 22?2277 E 1,C
Sorghum midge, COS Key +2+227? P 1,C
Stenodiplosis sorghicola
Head bug
Calocoris angustatus AS Key 2222727 ? ?

Source : Young and Teetes (1977);COS= Cosmopolitan, AF= Africa, EE=Eastern Europe, NW=New world, As= Asia, O=@eania; Requisites + = studies
are complete and results were positive ;- = study complete and results were negative? = studies not yet done; E= Excellent P= Possible; | = importation,
C= conservation, A=augmentation, ? =unknown
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Natural enemies on some key pests of sorghum

1. Shoot fly Atherigona soccata Rond.): Most of the information available is related to the
occurrence of natural enemies of A. soccata. However, in few cases little information is reported on
the extent of parasitism/predation. A number of natural enemies has been recorded and summarized
by Pradhan (1971), Pont (1972), Jotwani (1978), Reddy and Davies (1979), Sharma (1985), Zongo et
al (1993 a, b) and Singh and Sharma (2002). Three natural enemies, i.e. Oxybelus sp. (Sphecidae),
Neotrichophoroides nyemitawus (Rohwer) (Eulophidae) and Opius sp. (Braconidae) were also
identified from the shoot fly (Sileshi et al 1996). Trichogramma spp is predominantly reported as an
egg parasitoid. Total 24 larval parasitoids and 6 larval and pupal parasitoids have been recorded and
most of these were recorded from India, Kenya, Burkina Faso and Nigeria. Abrolophus sp,
Tetrastichus nyemitawus, Trichogramma spp and Trichogrammatoidea sp are important natural
enemies of sorghum shoot fly (Sharma 2001).

2. Stem borer (Chilo partellus): The spotted stalk borer, Chilo partellus (Swinh.) (Lep: pyralidae) is
a serious pest of sorghum and other graminaceous crops. A very few number of natural enemies are
reported on spotted stem borer, C. partellus. The key natural enemies recorded are: Trichogramma
chilonis, Cotesia flavipes Cam. Sturmiopsis inferens and Xanthopimpla stemmator. However, their
potential efficacy has not been demonstrated on large scale. A series of surveys was carried out in
farmers fields n two major sorghum-growing states of India (Maharashtra and Andhra Pradesh)
during the 1994 and 1995 cropping seasons stem borer incidence and distribution varied significantly
between the two states. In Maharashtra, the highest incidence was recorded in  Amravati district
(40%), followed by Yavatmal (39%). In Andhra Pradesh, the highest incidence and damage were
recorded from Medak (31%), followed by Mahbubnagar (30.3%). The natural enemies recorded in the
survey included three larval parasitoids, viz. Cotesia ruficrus (Haliday) and C. flavipes Cameron, and
Sturmiopsis inferens Townsend and one pupal parasitoid Xanthopimpla stemmator Thunberg. While
species composition did not vary between the two states, species predominance varied considerably,
such that Cotesia spp. were predominant in Maharashtra, and S. inferens in Andhra Pradesh (Duale
and Nwanze, 1999).

A classical example from the surveys of International Centre of Insect Physiology and Ecology (ICIPE)
in 1993 revealed that Cotesia flavipes (Hymenoptera: Braconidae) imported from Pakistan in 1991
recorded 30 % parasitism in Kenya. Collaborative biological control activities are now being initiated in
Mozambique, Uganda, Somalia, Eritrea, Ethiopia, Zanzibar, Zambia and Malawi. Host range studies
demonstrated that C. flavipes would attack not only its old association host, C. partellus, but also two
native African stem borers, Chilo orichalcociliellus and Sesamia calamistis (Lepidoptera: Noctuidae).
On all host species, the borers were located at a depth less than 0.35 cm. Xanthopimpla stemmator
has an ovipositor length of about 0.52 cm, thus it is anticipated that the parasitoid could easily reach
and parasitize the pupae (Muturi et.al., 2005).

Larval development time of C. flavipes was higher on wild than cultivated grasses. In the coastal
Kenya perennial wild sorghum species are vital for the survival of C. flavipes during the dry season,
when superior plant hosts such as cultivated sorghum and maize are scarce (Setamou et.al., 2005) C.
flavipes was released in the coastal area of Kenya in 1993, and sampling during the season of
release revealed that the parasitoid had colonized maize and sorghum fields (Banat, 1996). Stem
borers are widely distributed and well known for biological control success. Though the greatest
success has been on Diatraea saccharalis the general level of understanding for stem borer ecology
and parasites activity is quite good. Biological control by importation of exotic parasites is an ideal
prospect for managing at least some of the stem borers (Gilstrap, 1980). Recently the
entomopathogenic fungi have been tried against borer and met with success. The ethopian isolates of
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Beauveria bassiana and Metarhizium anisopliae were tested against the spotted stalk borer Chilo

partellus. At both 25 and 30°C, all isolates induced 100% mortality to C. partellus larvae in six days.
The LT 50 decreased for the isolates with increasing temperature (Tefera and Pringle, 2003)

Isolates of Metarrhizium anisopliae (PPRC-4, PPRC-19 and PPRC-61) sprayed into whorl at 2 x 10 8
conidia/ml reduced leaf damage by Chilo partellus larvae. Stem tunneling (1-5%), dead heart (0-
33%), number of attacked nodes (0.3-2.5) and holes (0.2-3.3) were also reduced in plants sprayed
with conidial suspensions. Isolates seemed to be the best candidates for further development (Tefera
nad Pringle, 2004)

3. Sugarcane aphids (Melanaphis sacchari Zehntner): About 50 species of natural enemies have
been recorded on sugarcane aphids through the world. In sorghum the ley enemies maintain the
sugarcane aphid population below the economic threshold levels (van Rensburg, 1973b; Anonymous,
1978; Chang 1981 a, b; Meksongsee and Chawanapong 1985). Aphelinus maidis a parasite,
recorded on sugarcane aphid in Hawaii (Zimmerman, 1948), a parasitoid Enrischia comperei Ashm. in
Australia and Exochonus concavus (Fursch), Leucopus spp and Liodalia flavomaculata (De Geer) in
South Africa have been recorded by van Rensburg (1973b). The aphid parasite, Lysiphelebus
testaceipes (Cresson) was recorded in Hawaii by Zimmerman (1948) and indigenous L. dehliensis
Zehntner was recorded on aphid in India by Varma et al (1978). Very predominant mortality of aphids
have been noticed when predators are on attack mainly, lady bird beetles (Coleoptera: Coccinellidae),
lacewings (Neuroptera: Chrysomelidae and Hemerobiidae), and hoverflies (Diptera: Syrphidae) and
these has been witnessed in South Africa by Anon (1978) and Van Rensburg, (1973a,b), and in India
by Reddy and Davies (1979). The natural enemies has a greater effect early in the season since the
population build up is slow in early season as compared to late season increases (Singhet al.,2004).

4. Sorghum midge (Contarinia sorghicola, Coquillett): The sorghum midge Contarinia sorghicola
(Coquillett) is a cosmopolitan pest and very little information is available about its natural enemies..
Apanteles sp as larval parasite (Reddy and Devies ,1979), Aprostocetus sp as larval parasite
(Jotwani, 1978), Daryhelea sp a predator (Reddy and Devies 1978) and larval parasites, Eupelmus
popa Gir., Orius maxidentex Ghauri, Scymnus nubilus Muls, Tapinoma indicum Forel were recorded
(Thotadarya etal., 1981).

Some classical examples of biological control: In 1991, an IPM programme was launched in sorghum
in El Tigre (Anzoategui State, USA). A total of 18,820,000 Telenomus remus were released along with
89.375 square inches of Trichogramma sp. wasps (one square inch is equivalent to 2500 to 3000
Trichogramma wasps). Together the releases led to farmers reducing their pest control costs by an
average of US$23/ha over the budgeted cost for non- IPM management of close to US$72/ha. Some
farmers saved US$ 50/ha. Survey was carried out by ICRISAT on the incidence of spotted stem
borer and midge in farmer’s field in order to assess the extent of parasitism in sorghum growing states
Andhra Pradesh, Maharashtra, Karnataka and Tamil Nadu. Aprostocetus gala was the most
predominant parasitoid species (85-90%) found during survey. The larval parasitism was significantly
higher in Andhra Pradesh (>50%) than in Maharashtra (>15%), while pupal parasitism was greater in
Maharashtra (34%) than in Andhra Pradesh (18 %). The tachinid Sturmiopsis inferens was the
predominant larval parasitoids in Andhra Pradesh; whereas n Maharashtra, it was the braconid
Cotesia flavipes, Xanthopimpla stemmator was the predominant pupal parasitoids in both states. The
findings from survey indicate that natural enemies are closely associated with sorghum insect pests in
farmer’s fields.

The monitoring activity for this programme was managed by an NGO, the InterInstitutional
Cooperative Movement of Las Velas and El Palmar (Movimiento Ecoldgico Cooperativo de
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Investigacion Las Velas-El Palmar, MECOIVEPAL), in collaboration with SERVBIO, who provided
laboratory services and supplied T. remus to the programme. In 1997 the average number of
Telenomus released was 3848 wasps/ha, together with a small number of Trichogramma pretiosum
Riley (Hym. Trichogrammatidae). It was evident that substantial savings were made when insecticide
costs were considered. In total, 34.2% and 21.8% of the amounts of powder and liquid insecticides,
respectively, budgeted for use in non-IPM areas were used in the IPM programme, and the total cost
of Spodoptera control in the IPM area was reduced by nearly 50% (Ferrer, 1995). In 1999, this
success was repeated when growers from Las Velas applied almost no insecticides in nearly 1600 ha
of IPM maize (F. Ferrer, unpublished data). On this basis, if the maize crop of the whole country,
averaging some 300,000 ha, were managed under IPM, the saving would be nearly 3,556,193,200
bolivares, or some US$7 million. This, however, is likely to be an underestimate of the actual saving,
because the budgeted cost of pest control in Las Velas rural sector (29,166 bolivares/ ha, or near
US$58.33) is low compared to figures for the country as a whole. Spodoptera nuclear polyhedrosis
virus (NPV) is produced by SERVBIO as one of its research projects in biological control, which aims
to provide an alternative for Spodoptera control in maize. In 1992, laboratory and field bioassays were
conducted to determine the infective capacity of Spodopterin, a commercial Spodopera NPV product
produced by Calliope, France. At the laboratory level, studies were conducted on inoculation dose,
effect of larval size, and the time scale of virus action. Field applications were tested on established
maize crops. Although more research is still needed, expertise in laboratory production of NPVs has
been developed, and it is intended to adapt the production system for native NPV isolates. There is
potential for integrating NPV use with a wide range of biological inputs to improve control in the maize
system, for example Nomurea rileyi (Farlow) Samson and Bacillus thuringiensis as well as Telenomus
remusand Trichogramma spp.

Conclusions

= In sorghum, the scope for total biological control appears limited because the cropping period is
short and there is no crop continuity to sustain the natural enemies and their hosts.

= A growing demand for IPM services in a number of crops has arisen because of a realization of
the problems created by misuse of agrochemicals. Agricultural products free from pollutants are
also demanded in the majority of industrialized countries, so IPM services are becoming
essential. However, the reality shows that little preparation has been made to cope with this
change in strategy. In view of the scattered resources in India to tackle the problem, technology
exchange and improved communications are vital.

= Successful use of natural enemies for insect control depends on the biology and ecology of both
the pests and the beneficial organisms operating on it, hence research on hiological control
should be strengthened.

= The most significant obstacle to increase biological control of sorghum pest is the fact that very
few educator and scientist are specifically trained to research and implement principles and
action.

= Factors affecting the success of biological control need to be taken into account when working
directly with producers. Hence, it is necessary to deal separately with each social and economic
group. The key approach to technology transfer activities should be through demonstrations of
economic cost-benefit, and the beneficial effects of biological control on the environment and
human health.

= Future attention should be focused on: identifying natural enemies and studying their activity
period, efficacy, and usefulness and studying farming systems, crop combinations and crop
cultivars that encourage the activity of natural enemies. Biological control through importation,
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augmentation, and or conversation of natural enemies can provide long-term regulation of pest
species provided that in target agro-ecosystems proper cultural management (i.e. avoidance of
disruptive agricultural practices and diversification of cropping system) is adapted to foster an
environment conductive to further the abundance and efficiency of predators and parasites (Flint
and Roberts 1988).

= Various state and private insitutions are currently working in the field of biological control. The
Entomology Departments of Agricultural Universities, PDBC and NCIPM have worked on the
biology and reproduction of Trichogramma spp and are conducting field tests to assess its ability
to control many lepidopteron pests. Private enterprise has taken a lead in facilitating the
implementation of biological control. For example, the most important advances in biological
control of sugarcane pests have been made by private companies. This is complementary to the
long-standing use of natural enemies against sugarcane borers.
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Useful AIMs for sorghum growth stimulation

IK Das, AV Gadewar& A Annapurna

Pseudomonas strain SRB127 for charcoal rot suppression

Agriculturally important microorganisms (AIMs) play important role in increasing agricultural production. A
Pseudomonas chlororaphis strain, SRB127 was identified for its potential to control stalk rot and related loss in
grain yield and stover quality in high yielding sorghum cultivars. The bacteria produce strong antifungal and
antisporulent metabolites which inhibit growth of soil-borne pathogens such as Macrophomina and Fusarium.
Strain SRB 127 was identified after laboratory, glasshouse and field screening of several isolates of
Pseudomonas from different sorghum growing areas. The bioagent SRB127 suppressed stalk rot, reduced
disease incidence by 40%, crop-lodging by 20%, and increased grain mass. Cell-free culture filtrates of the
strain reduce the formation and germination of pathogensclerotia (>80%).

The strain SRB127 profusely colonized on the sorghum root and formed micro-colony like cell-aggregates,
which helped it to survive in sorghum rhizosphere (Fig 1). The bacteria survived in the soil and benefited the
subsequent soybean crop in root nodulation. The strain increased nodule number (20 to 58%) and nodule
mass (21 to 109%) in 65 days old soybean plant grown during subsequent season in the same plot without
further inoculation, suggesting synergistic effects on soil Rhizobia

Fig. 1. Scanning electron micrographs showing colonization by P. chlororaphis SRB127 on the root of
sorghum seedling. The formation of cell-aggregates in some parts of the root is indicated by circle. The
arrow indicates the bacterial cell undergoing division.

Bacterial consortium for stimulation of seedling growth

Ten elite strains of sorghum rhizobacteria (Rb7, Bacillus subtilis SRB28, Rh29, Pseudomonas chlororaphis
SRB127, and Rb175, 179, 183, 184, 188 and 205) with known plant growth stimulating and antifungal
properties were further evaluated for seedling growth stimulating efficacy under multiple strains inoculation to
facilitate identification of synergistic combinations. Two different inoculation methods, cocultivation, and ce
inoculation were tested. Thirty-two different combinations of two or three bacterial strains were evaluated for
effect an seed germination, seedling vigour, root and shoot growth, biomass and SPAD value of seedlings
(leaf) in pot experiments.
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Bacterial strains under co-inoculation, in general, produced better germination of seed than co-cultivation.
Significant increase in seed germination percentage (83 to 90%) was recorded when seeds were coinoculated
with multiple strains Rb29 + Rb205, SRB127 + Rb205, SRB28 + Rb29 + SRB127 and SRB28 + Rb29 + Rb205
as compared to the control (68%). The combination SRB28 + Rb29 + SRB127 increased germination under
both the inoculation methods. One combination had highly inhibitory effect on seed germination under co
cultivation (31%), suggesting production of anti-germination factor(s) in culture. Two combinations significantly
increased root (41- 60%), shoot (2646%), and seedling (33-45%) biomass, and SPAD value (12-13%) over
control. The bacterial combination SRB28 + Rb29 + SRB127, consisting of PGPR (SRB28 and SRB127) and
antifungal (Rb29 and SRB127) strains might emerge as a useful mcrobial inoculants for sorghum rhizosphere.

Effect of Macrophominatoxins on seedling growth

The nature of damage and mode of action of the crude toxins of the charcoal rot pathogen were characterized.
It was observed that during the early stage of plant growth the pathogen-toxins were responsible for root-injury,
reduction in root formation, and reduction of total leafchlorophyll (>50% reduction at 96 h). The overall effect
led to wilting and collapse of the seedling. It is demonstrated that sensitivity to potassium chlorate in sorghum
infecting M. phaseolina had some relations with charcoal rot severity in sorghum. Chlorate-sensitive isolates
were found to be genetically closer among them than the resistant ones.

Future outlook
1. Development of hio-agents/ bio-agent consortia for inactivation of pathogen in soil and protection of
roots from infection by pathogen so as to ensure improved health and less disease.

2. Studies on nature of virulence and root-pathogen interactions for M. phaseolina-sorghum
pathosystem.

Publications

Papers in research jou rnals (national/ international)
1. Das, I. K., Indira, S., Annapurna, A., Prabhakar and Seetharama, N. 2008. Biocontrol of charcoal rot in sorghum
by fluorescent pseudomonads associated with rhizosphere. Crop Protection, 27: 1407-1414.
2. Das, I. K, Prabhakar and Indira, S. 2008. Role of stalk-anatomy and yield parameters in development of
charcoal rot caused by Macrophomina phaseolina in winter sorghum. Phytoparasitica 36:199-208.

3. Das, I. K., Fakrudin, B. and Arora, D. K. 2008. RAPD cluster analysis and chlorate sensitivity of some Indian
isolates of Macrophomina phaseolina from sorghum and their relationships with pathogenicity. Microbiological
Research, 163: 215-224.

Other publications

1. Das, I. K. and Arora, D. K. 2008. Ecology, Biology and Management of Macrophomina phaseolina: an overview
In: George G Khachatourians, Arora, DK, Rajendran TP and Srivastava AK (Eds) International multi-volume
series. Vol-1, Academic World International, New Delhi, India.
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Mycotoxin contamination in sorghum

CV Ratnavathi, VV Komala, V Sailaja& N Seetharama

The major disease in sorghum is grain mould, caused by Fusarium, Aspergillus, Curvularia, and
Phoma Compared to production of aflatoxins by Aspergillus, Fusarium contamination and fumonisin
B1 production in sorghum is high. However, the contamination of toxins increases due to the lack of
sufficient care to dry the produce during the postharvest period. During kharif, 2008, a total of 228
grain sorghum samples from 4 kharif growing locations (Dharwad, Akola, Coimbatore and Udaipur)

were collected. Analysis for Aflatoxin B1 and fumonisinB 1 was undertaken through indirect competitive
ELISA.

Indirect competitive ELISA

ELISA plates were coated (Maxi-sorp, Nunc A/S, DK-4000 Roskilde, Denmark) with 150 pul/well of

AFB1-BSA at a concentration of 100 ng/ml and prepared in carbonate coating buffer. At each step
the plates were incubated at 370C followed by three washes with PBS-Tween reagent. In the second
step the plates were treated with PBST -BSA, followed by competition step in which standard /samples
and antibodies were mixed in the plate. For competition step, AFB: standards (ranging from 0.1-25
ng/ml) were prepared in extracts (10%) from sorghum not containing any aflatoxin. One hundred p! of
antiserum was mixed and diluted to 1:60,000 in 0.2% PBST-BSA. After this step, alkaline
phosphatase labeled goat antirabbit IgG conjugate was added and diluted to 1:2000 in PBST-BSA.
Then substrate p-nitrophenyl phosphate was added and prepared in 10% diethanolamine. The plates
were incubated at room temperature and read in an ELISA reader (Multiskan plus Labsystems).

Results

The data were analyzed statistically using splitplot design and the software Statistix 8.1. No
significant interaction was observed between the genotypes and locations, and no significant
difference observed among the genotypes for both aflatoxin and fumonisin. The aflatoxin contents in
different sorghum samples from four locations are presented in Table-1, and those for timonisins in

Table-2 respectively.

1. Very little contamination for aflatoxin was observed in samples from all locations collected
during Kharif 08 These are the lowest contaminations obtained during the last 5 years from

kharif samples. However, two samples from Udaipur location contained aflatoxin (SPH
1605:12.06 pg/kgand SPV 462: 13.30 uglkg) above safety limit. The safety limit for Aflatoxin
B1 as per the CODEX Alimentarius committeeis 10 pg/kg.
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2. Aflatoxin contamination was relatively less compared to fumonisin contamination. The range
of aflatoxins was 0.00 (SPH 1604, SPH 1606) — 13.30 pg/kg (SPV 462) and fumonisins was
0.00 (SPH 1606) to 736.94 ug/kg (CSH 23).

3. Fumonisin contamination was low in three locations Dharwad, Akola, and Coimbatore, but in
samples from Udaipur maximum toxin recorded was 736.94 ug/kg as compared to
Coimbatore (1.50 pg/kg) in the same genotype.

4. The percent contamination of aflatoxins and fumonisins was higher in grain samples collected
from Udaipur as compared to sorghum grain samples from other locations. The most toxic

samples for aflatoxin and fumonisin were present in the grain samples collected from Udaipur
where the range for fumonisin content was 112.61 (SPH 1603) to 736.94 ug/kg (CSH 23).

5. At Dharwad location 7 samples wer e free of Aflatoxin, but all samples contain fumonisin, but

in none of the samples, toxin was above the safety limit. At Akola location one sample was
free of aflatoxin and one sample was free of fumonisin.

6. From Coimbatore location one sample (Local Check) was free of aflatoxin and fumonisin.

Conclusion

Aflatoxin was negligible in all the samples collected from four locations, except for two samples
collected from Udaipur (toxin above safety limit). All samples were positive for the presence of
fumonisins. Akola, Parbhani & Coimbatore were less prone to fumonisin contamination than the
samples from Udaipur. SPH 1603 (Ganga Kaveri) was the best genotype with minimum
contamination.
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Table 1: Aflatoxin contamination in sorghum samples from advanced varietal hybrid trial

(Kharif, 2008)

Dharwad | Akola | Coimbatore Udaipur Mean
S.No. Entry aflatoxin By pg/kg

1 SPV 1817 0.71 0.01 0.14 0.21 0.27
2 SPH 1603 0.05 0.03 0.24 0.07 0.10
3 SPH 1604 0.00 0.42 0.23 0.26 0.23
4 SPH 1605 0.06 0.47 0.07 12.06 3.16
5 SPH 1606 0.00 0.46 0.47 0.46 0.35
6 SPH 1609 0.05 0.37 0.35 0.48 0.31
7 SPH 1610 0.12 0.29 0.21 0.56 0.29
8 CSH 16 0.08 0.58 0.07 0.68 0.35
9 SPV 1616 0.15 0.24 0.07 1.08 0.39
10 CSH 23 0.11 0.09 0.04 0.69 0.23
11 SPV 462 0.00 0.02 0.13 13.30 3.36
12 Csv15 0.00 0.75 011 0.35 0.30
13 Csv 17 0.15 0.61 0.10 0.69 0.39
14 Local check 0.00 0.00 0.00 1.80 0.45
15 SPH 1611 0.00 0.07 0.26 0.65 0.25
16 SPH 1596 0.04 1.19 0.04 0.90 0.54
17 SPH 1615 0.00 0.23 0.07 0.89 0.30
18 SPH 1616 0.04 0.08 0.08 0.52 0.18
19 SPV 1786 0.20 0.04 011 0.87 0.30

Mean 0.09 0.32 0.15 1.92 0.62

Minimum 0.00 0.00 0.00 0.07 0.10

Maximum 0.71 0.75 0.47 13.30 3.36

Range 0.71 0.75 0.47 13.23 3.27

Std. error 0.24 0.36 0.20 5.49 0.22

CcD 0.48 0.73 0.40 11.13 0.45

CV% 316.52 138.47 165.95 349.80 151.66

Book 2 of 4 -agm09 -Report of AICSIP Coordinating Team.doc 45




b 4

Agm09-39% Annual Sorghum Group Meeting - Indore L

Table 2: Fumonisin contamination in sorghum samples from advanced varietal hybrid trial
(Kharif, 2008)

Dharwad | Akola | Coimbatore Udaipur Mean
S.No. Entry Fumonisn B1 pg/kg

1 SPV 1817 3.92 1.96 3.67 354.64 72.84
2 SPH 1603 1153 4.69 4.64 112.61 26.69
3 SPH 1604 1.56 1.35 13.17 318.99 67.01
4 SPH 1605 2.21 12.10 12.77 434.32 92.28
5 SPH 1606 331 0.00 6.78 272.65 56.55
6 SPH 1609 5.58 0.44 9.95 416.93 8.58
7 SPH 1610 3.56 0.62 741 631.69 128.66
8 CSH 16 6.92 2.10 5.82 267.51 56.47
9 SPV 1616 3.78 6.72 8.51 680.65 139.93
10 CSH 23 4.38 19.86 150 736.94 152.54
11 SPV 462 1.07 11.90 17.67 468.36 99.80
12 CSv15 2.35 5.22 3.80 513.17 104.91
13 CSv 17 11.90 4.36 4,94 435.33 91.31
14 Local check 5.65 0.00 0.00 593.49 119.83
15 SPH 1611 3.58 4.35 7.40 242.67 51.60
16 SPH 1596 2.40 4.26 10.43 378.35 79.09
17 SPH 1615 7.46 2.92 5.14 483.53 99.81
18 SPH 1616 5.70 0.20 0.49 667.34 134,75
19 SPV 1786 3.81 4.27 6.21 473.98 97.65
Mean 1086.90 6.73 477 446.54 92.54
Minimum 0.00 0.00 1.07 112.61 26.69
Maximum 4606.30 17.67 11.90 736.94 152.54

Range 4606.30 17.67 10.83 624.33 125.84

Std. error 2643.70 754 5.26 261.53 7.61

CD 5361.70 15.29 10.66 530.41 16.00

CV% 297.89 137.22 134.97 71.73 35.86
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Sorghum grain quality

CV Ratnavathi, D Gopalakrishna, BL Shwetha & E Kiranmai

Sorghum is a nutritious cereal grain that is equally or richer than rice and wheat providing starch,
protein, fibre and minerals to the consumers. The difficulties in processing the sorghum grain and the
unavailability of the semiprocessed and milled products of sorghum in the market make this cereal
grain less popular and even “unfriendly” especially to women cooking sorghum for the family. The
preparation of roti from sorghum is difficult due to the lack of gluten that is required to give sufficient
elasticity of the dough. However other food products can be prepared by processing the grain through
pearling, milling, flaking, extrusion and popping. Sorghum grain that gets damaged during kharif
season due to grain mold, thus only attracting a low market price. Though the physical quality of grain
deteriorates due to mold, the chemical quality does n ot always get affected significantly.

All the advanced hybrids and varieties under AICSIP were subjected to evaluation of grain quality
parameters to identify the superior varieties. The fat, starch and protein are the three major
constituents affecting main uses of sorghum. Therefore percent fat, starch, protein and water activity
in the advanced sorghum varieties and hybrids were studied. The grain samples from four locations
viz. Coimbatore (Zone I), Akola, Dharwad (Zone 1) and Udaipur (Zone i) were collected from kharif
2008 season for the study of grain quality.

Coimbatore (Zone I) Table-1

The data on percent fat, protein, starch and water activity, aw (the surface moisture of the flour) in 19
genotypes from this location of Zone | is presented in Table 1.

Fat: The fat content varied from 2.31% (SPH 1596) to 2.96% (SPH 1609). The pooled average fat
content was significantly (p = 0.01) different among genotypes. The genotype SPH 1609 was the only
genotype superior to the check genotypes.

Protein: The protein content varied from 9.67% (CSV 15) to 10.13% (SPH 1615). Genotypes SPH
1604, SPH 1596 and SPH1615 were on par with check genotypes for the protein content. The pooled
average protein content was significantly (p = 0.05) different between genotypes.

Starch: The starch content varied from 65.13% (SPH 1603) to 69.50% (SPV 1786). The genotype
SPV 1786 was superior to the check genotypes while six genotypes (SPV 1817, SPH 1604, SPH
1606, SPH 1610, SPH 1596 and SPH 1616) were on par with check genotypes for starch content
(68%). The check genotypes CSH 16, CSV 17, SPV 1616 had similar starch content (68%). The
pooled average starch content was significantly (p=0.01) different between genotypes.
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Water activity: The water activity is the surface moisture of the flour which affects its keeping quality.

Lower the water activity in the flour, higher the keeping quality. The water activity ranged from 0.36
(SPH 1616) to 0.41 (SPH 1606) av units. The variation of water activity among genotypes was non
significant.

Akola & Dharwad (Zone ) Table-2

The variability for all grain quality parameters fat, protein, starch, and water activity (aw the surface
moisture of the flour) across locations and genotypes was very limited.

Fat: The fat content at Akola and Dharwad locations varied from 2.31(SPH 1616) to 2.96 % (CSH 16)
and 2.31 (SPH 1596) to 3.11 (SPH 1609) respectively. The pooled average fat content was
significantly (p = 0.01) different between genotypes. No genotype was superior to the check
genotype, CSH 16.

Protein: The protein content at Akola and Dharwad locations varied from 9.55% (SPH 1609 and SPV
462) to 10.11% (SPH 1606) and 10.12% (CSH 16) respectively. Two genotypes SPH 1610 and SPH
1616 were on par with check genotypes CSH 16 and CSH 23. The pooled average protein content
was significantly (p = 0.01) different between genotypes.

Starch: The starch content at Akola and Dharwad locations varied from 65.47% (SPH 1603) to
69.57% (SPV 1786) and 65.83% (SPH 1603) to 69.53% (SPV 1786) respectively. The variability for
all grain quality parameters (fat, protein, starch, and water activity) across locations and genotypes
was very limited. Five genotypes SPV 1786, SPH 1616, SPH 1615, SPH1596, and SPV 1616 had
starch content above 67%. The pooled average starch content also was significantly (p = 0.01)
different between genotypes.

Water activity: The range obtained for aw for zone Il was 0.33 (SPH-1615) to 0.40 (SPH 1611). The
water activity did not vary significantly among genotypes.

Udaipur (Zone I1l) Table-3

A total of 19 genotypes including six check genotypes from Udaipur were analyzed for grain quality
parameters (Fat, Protein, starch and water activity). The variability for all grain quality parameters fat,
protein, starch, and water activity (aw the surface moisture of the flour) across locations and
genotypes was very limited.

Fat: The fat content at Udaipur location varied from 2.32% (SPH 1596) to 2.99% (CSH 16). No

genotype was superior to the check genotypes. The pooled average fat content was significantly (p =
0.01) different among genotypes.
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Protein: The protein content varied from 9.53% (CSV 15) to 10.17% (SPH 1610). Two genotypes
SPH 1596 and SPH 1616 were on par with check genotypes CSH 16, SPV 1616, CSH 23, CSV 17,
and Local Check. The pooled average protein content was not significantly different between
genotypes. Genotypes SPH 1604, SPH 1606, SPH1610, SPH 1616 were on par with check
genotypes (CSH 16, CSH 23 and SPV 1616) for the protein content. The pooled average protein
content was significantly (p = 0.01) different between genotypes.

Starch: The starch content varied from 65.60% (SPH 1603) to 68.96 % (SPH 1615). The pooled
average starch content was statistically significant (p=0.01) among the 19 genotypes tested.

Water activity: The range obtained for aw for Udaipur was 0.33 (SPV 1817) to 0.40 (SPH 1606). The
Water activity did not vary significantly among genotypes.

Summary

Existing elite materials showed statistically significant variation for fat, protein, and starch contents,
but the variation is not large. The genotypes are not significantly different for water activity contents.
However, following exceptions/deviations can be noted. There is no location effect on the grain quality
parameters, fat, proteinand starch in Zone II.

Range of percent starch and Protein in different zones
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S.No Fat % Protein % Starch % Water activity
1 Zone | 2.32-2.99 9.67 —10.13 65.13 —69.50 0.36 -0.41
2 Zone I 2.31-3.11 9.55-10.12 65.47 —69.57 0.33-0.40
3 Zone llI 2.32-2.99 9.53-10.17 65.60 — 68.97 0.33-0.40
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Table 1: Grain quality of sorghum genotypes from advanced varietal hybrid trial- Kharif 2008
Coimbatore, Zone- |

SNo | Entry Fat % Protein % Starch % Water activity aw
1 SPV 1817 2.49 9.79 68.20 0.41
2 SPH 1603 2.44 9.86 65.13 0.38
3 SPH 1604 2.50 10.07 68.00 0.39
4 SPH 1605 2.49 9.74 67.40 0.40
5 SPH 1606 2.69 9.68 68.00 0.41
6 SPH 1609 2.96 9.96 66.30 0.41
7 SPH 1610 2.60 9.75 68.10 0.39
8 CSH 16 2.87 9.93 68.00 0.38
9 SPV 1616 2.84 10.00 68.03 0.40
10 CSH 23 2.47 10.03 65.73 0.39
11 SPV 462 2.54 9.82 65.83 0.39
12 CSV15 2.70 9.67 67.30 0.38
13 Csv 17 2.73 9.98 68.50 0.38
14 Local check 2.79 10.09 67.07 0.39
15 SPH 1611 2.62 9.87 66.40 0.39
16 SPH 1596 231 10.01 68.10 0.39
17 SPH 1615 2.83 10.13 67.93 0.39
18 SPH 1616 2.36 9.96 68.63 0.36
19 SPV 1786 253 9.98 69.50 0.36

Mean 2.62 9.91 67.48 0.39
Minimum 2.31 9.67 65.13 0.36
Maximum 2.96 10.13 69.50 0.41
Std.error 0.11 0.15 0.63 002
Range 0.65 0.47 437 0.05
CD 0.25 0.30 1.27 0.04
P value 0.00 0.06 0.00 0.45
CV% 5.17 1.80 114 5.92
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Table 2: Grain quality of sorghum genotypes from advanced varietal hybrid trial - Kharif 2008 - Akola & Dharwad, Zone -1l

Akola Dharwad Location mean
Fat Water
Fat Water Fat Water mean Protein Starch activity
S.No Entry % Protein% | Starch % | activity % % Protein % | Starch % | activity % % mean % mean %  mean %

1 SPV 1817 242 9.66 67.87 0.34 2.51 9.58 68.70 0.38 2.46 9.62 68.28 0.36
2 SPH 1603 2.52 9.69 65.47 0.36 2.58 9.76 65.83 0.36 2.55 9.73 65.65 0.36
3 SPH1604 2.66 10.07 65.97 0.35 2.66 9.94 67.60 0.37 2.66 10.01 66.78 0.36
4 SPH 1605 2.59 9.85 68.67 0.35 2.56 9.71 67.23 0.39 257 9.78 67.95 0.37
5 SPH 1606 2.88 10.11 67.30 0.36 2.56 9.94 66.83 0.35 272 10.03 67.07 0.36
6 SPH 1609 2.93 9.55 66.73 034 311 9.56 67.70 0.38 3.02 9.56 67.22 0.36
7 SPH1610 261 10.00 68.10 0.35 2.64 10.03 67.90 0.35 2.63 10.02 68.00 0.35
8 CSHI16 2.96 10.00 68.33 0.35 2.96 10.12 67.87 0.37 2.96 10.06 68.10 0.36
9 SPV1616 2.86 10.03 68.43 0.35 2.87 10.03 68.30 0.39 2.86 10.03 68.37 0.37
10 CSH23 241 9.83 65.87 034 243 10.00 66.10 0.36 242 9.92 65.98 0.35
1 SPV462 2.56 9.73 65.90 035 256 9.55 65.83 0.38 256 9.64 65.87 0.37
22 CsvV1is 264 9.85 67.40 0.36 271 9.75 66.83 0.38 268 9.80 67.12 0.37
13 Csv17 2.76 9.87 68.57 034 2.75 993 67.67 0.39 2.75 9.90 68.12 0.37
14 Local check 289 10.05 68.10 0.38 283 9.97 67.90 0.38 2.86 10.01 68.00 0.38
15 SPH1611 263 9.94 66.67 0.37 266 9.80 66.57 0.40 264 9.87 66.62 0.39
16 SPH 1596 2.35 9.88 68.67 0.34 2.32 9.98 68.53 0.37 2.34 9.93 68.60 0.36
17 SPH 1615 2.85 9.77 68.60 033 3.00 9.95 68.40 0.39 2.92 9.86 68.50 0.36
18 SPH 1616 231 9.84 68.60 035 238 10.06 68.40 0.39 235 9.95 68.50 0.37
19 SPV 1786 2.55 10.00 69.57 034 254 9.77 69.53 0.38 255 9.88 69.55 0.36
Mean 2,65 9.88 67.62 035 251 9.87 67.57 0.38 2.66 9.87 67.59 0.36
Minimum 231 9.55 65.47 0.33 2.32 9.55 65.83 0.35 2.34 9.56 65.65 0.35
Maximum 2.96 10.11 69.57 0.38 311 10.12 69.53 0.40 3.02 10.06 69.55 0.39
Std.error 0.09 0.15 0.60 0.02 0.11 0.16 0.61 0.02 0.05 0.03 0.24 0.00
Range 0.64 0.55 4.10 0.05 0.80 0.57 370 0.05 0.69 0.50 3.90 0.04

CD 019 031 121 0.06 0.23 0.32 124 0.47 0.10 0.07 051 0.00

P value 0.00 0.04 0.00 099 0.00 0.01 0.00 0.70 0.00 0.02 0.00 004
CV% 433 1.90 1.08 9.71 5.13 1.94 111 7.56 7.56 1.52 157 2.59
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- Kharif 2008 - Udaipur, Zone -1lI

S.No Entry Fat % Protein % Starch % Water activity aw
1 SPV 1817 247 9.9 68.37 0.33
2 SPH 1603 2.38 10.00 65.60 0.37
3 SPH 1604 2.51 10.11 68.30 0.38
4 SPH 1605 2.67 9.82 67.10 0.38
5 SPH 1606 2.84 10.09 67.20 0.40
6 SPH 1609 2.83 9.60 66.20 0.37
7 SPH 1610 2.52 10.17 67.97 0.37
8 CSH 16 2.9 10.04 68.50 0.39
9 SPV 1616 2.87 10.02 67.83 0.40
10 CSH 23 2.49 10.12 66.03 0.37
11 SPV 462 249 9.63 66.17 0.37
12 CsSv15 2.65 9.53 66.93 0.37
13 Csv 17 2.69 10.01 68.23 0.38
14 Local check 2.87 10.09 67.90 0.39
15 SPH1611 2.55 9.95 66.47 0.39
16 SPH 1596 2.32 10.07 68.80 0.38
17 SPH 1615 2.86 9.79 68.97 0.39
18 SPH 1616 2.36 10.05 68.70 0.37
19 SPV 1786 2.55 9.93 68.57 0.38

Mean 2.62 9.94 67.57 0.38
Minimum 2.32 9.53 65.60 0.33
Maximum 2.9 10.17 68.97 0.40
Std.error 011 0.13 0.70 0.03
Range 0.67 0.64 337 0.07
CD 0.25 0.27 143 0.05
P value 0.00 0.00 0.00 0.77
CV% 5.17 1.61 1.27 8.24
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Dough and roti making quality of sorghum

UD Chavan', CV Ratnavathi? MY Kamatar’, OV Ramana*& N Seetharama

Sorghum is a staple food in many parts of the country. In India sorghum is traditionally consumed in
the form of unleavened pan cake (bhakri). Though sorghum is known as a nutritious grain, the
consumption of this cereal decreased due to the availability of, and easy methods of cooking offine
cereals. The other major reasons are: dying traditional food habits, requirement of special skill for
preparing sorghum rotis and non-availability of ready-made flour and suji from sorghum in the market.
For many years sorghum eating population particularly in rabi growing areas, the roti made from
Maldandi (M35-1) is preferred for taste and softness, over other genotypes. A study made on the
dough and roti quality of 19 kharif sorghum genotypes grown at Dharwad to identify superior
genotypes.

A. Dough quality
Following 10 different dough quality parameters were measured:

Water requirement (ml)
Water absorption (ml)
Kneading quality (Scale 1-3)
Spreading quality (Scale 1-3)
Hectoliter weight (Kg/hl)

Soluble protein (%)

Crude protein (%)

Free amino acids (%)

Total soluble sugars (%) and
0. Starch (%)

ok~ e
B© o~

Seven advanced genotypes which include one hybrid and six varieties were compared with seven
check genotypes (CSH16, SPV 1616, and CSH 23, SPV 462, CSV 15, CSV17 & local check). The
data on Water requirement, Water absorption, Kneading quality, spreading quality Hectoliter weight
was presented in Table-1.

Water requirement: The water required for dough preparation was estimated in different genotypes.
The genotypes differed significantly. The water required for dough making with 100g flour was
measured and the variation among the genotypes for this parameter was 66% (SPV 1817) to
120.57% (SPV 1786). The other genotypes SPH 1605, SPH 1596 and checks CSV 15, SPV 1616
were comparatively superior among the genotypes tested for the water requirement.

Water absorption capacity (WAC): The water absorption capacity ranged from 131.03% (SPV 1817)
to 167.23% (SPH 1610). Two genotypes SPV 1786 (161.03%), SPH 1611 (156.43%) and check CSV
15 (161.77%) were superior to all the check genotypes. The genotypes were significantly different.
The WAC % is positively correlated to the roti quality. The higher the WAC the superior was the
quality of roti.

Kneading quality: The kneading quality of the dough was measured on 1-3 scale (score 1 is best,
score 2 is good and score 3 is poor) among the genotypes and the variation observed was 1.00 (SPH
1604, SPH 1605, SPH 1610, SPH 1596, SPH 1616, SPV 1786 and SPV 1616) to 2.70 (SPV 1817).
The genotypes were significantly different. The test genotypes identified with best kneading quality on

" Mahatma Phule Krishi Vidyapeeth, Rahuri;
245 NRCS, Hyderabad
3 Univer sity of Agricultural Sciences, Dharwad
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par with check genotype SPV 1616 were SPH 1604, SPH 1605, SPH 1610, SPH 1596, SPH 1616,
SPV 1786 SPH 1604, SPH 1605, SPH 1610, SPH 1596, SPH 1616, and SPV 1786.

Spreading quality: The spreading quality of the roti was measured in a 1-3 scale, 1 being the best
and 3 being the poor. The range obtained for spreading quality among the genotypes was 1.00 (SPV
1786, SPH 1596, SPH 1610, SPH 1605 and CSV 15) to 3 (SPV 1817). The genotypes were
significantly different. The best genotypes for spreading quality identified were SPV 1786, SPH 1596,
SPH 1610, SPH 1605 and check genotype CSV 15.

Hectoliter weight: The hectoliter weight of the grain varied from 75.74 kg/hl (SPH 1611) to 79.54
kg/hl (SPV 1786). SPH 1610, SPH 1603, SPH 1596 genotypes under testing contained similar weight
of and starch superior to its respective check CSV 15 which contained weight of 78.06 kg/hl
respectively. Hectoliter weight is significantly different among all genotypes. SPH 1610, SPH 1603,
SPH 1596 genotypes were also superior to their respective check genotype. The data on Soluble
Protein, Crude Protein, Free amino acids, Total soluble sugars, Starch were present in Table-2.

Soluble proteins: The soluble proteins ranged from 0.86% (SPH 1609) to 1.21% (CSH 16). The
genotypes were significantly different. All the seven test entries were having soluble protein above
1.0%. However check genotypes CSV 15 and SPV 462 were superior to the local check (1.03).

Crude protein: The percent crude protein ranged from 7.28% (SPH 1616) to 9.96% (SPV 1786). The
genotypes were significantly different. The advanced genotype (SPV 1786) showed highest crude
protein. Five genotypes SPH 1610 (9.72%), CSV 15 (9.57%), Local check (9.41%), check genotype
CSV 17 (9.15%) & SPH 1596 (9.04%) showed protein above 9%.

Free amino acids (FAN): The free amino acids content ranged from 55.12% (CSV15) to 75.32%

(SPV1616). The genotypes were significantly different. The three genotypes showed FAN content on
par with check genotype SPV 462(72.41%). They are SPV1817 (72.79%), SPH 1609 (72.55%) & SPH
1611 (70.83%).

Total soluble sugars (TSS): The total soluble sugars ranged from 0.84% (CSH 23) to 2.15% (SPV
1786). The genotypes were significantly different. The SPV 1786 advanced genotype had the highest
percent total soluble sugars representing good amylolytic activity. Two genotypes are SPH 1610
(1.92%) & SPV 1817 (1.92%) were superior.

Starch: The starch content varied from (CSH 23) 62.12% to (SPV 1786) 70.32%. The genotypes
were significantly different. Two genotypes SPH 1616(69.21%) and SPV 1786(70.32%) were on par
with that of check genotype SPV 1616(69.86%) of that of SPV 1786 (70.32%) advanced genotype.

B. Roti quality

A taste panel consisting of 10 members trained for tasting and scoring rotis was used for the
assessment of roti quality at MPKV, Rahuri. The evaluation was performed on a hedonic scale 1to 9
ranging from Like Extremely (Excellent) 1 to Dislike Extremely (9). The results of the roti quality of 19
kharif 08 genotypes were presented below. The roti quality was evaluated with nine different
parameters such as:

1. Colour and appearance 2. Flavour /aroma
3. Texture 4.  Taste
5. Overall acceptability and 6.  Storage quality after 4, 8 and 24 hrs.
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The overall roti quality of the local check genotype was superior to test genotypes and remaining
check genotypes.

The data on colour, flavour, texture, taste, overall acceptability, and storage study were presented in
Table-3.

Colour and appearance: Colour and appearance index of the genotypes varied from 1.40 (SPV
1786) to 7.80 (SPV 1817). The genotypes were significantly different. One genotypes under testing,
SPH 1610 (2.67) showed colour index slightly lower than the advanced variety SPV 1786 (1.4) and on
par with check genotype CSV 15.

Flavour / aroma: Flavour/aroma of the roti among the genotypes measured on a scale from 15
varied from 2.00 (SPV 1786) to 5.87 (SPV 1817). The genotypes were significantly different. The test
genotype SPH 1610 (2.40) & check CSV 15 (2.73) are with superior aroma equal to that of SPV 1786.

Texture: Texture of the roti was measured on a scale from 1 -5 and the variation for the roti texture in
different genotypes was 1.47 (SPV 1786) to 6.07 (SPV 1817). The genotypes were significantly
different. The genotypes with superior roti texture equal to that of SPV 1786 were SPH 1610 (2.27)
and CSV 15 (3.07).

Taste: Taste of the roti was measured on a scale of 1-5 and the genotypes varied from 1.20 (SPV
1786) to 6.13 (SPV 1817). The genotypes were significantly different. The genotypes SPH 1610
(2.07), CSV 15 (2.67) were identified with excellent taste nearer to that of SPV 1786.

Overall acceptability: O \erall acceptability of the roti for the genotypes was measured on a scale of
1-5 and variation observed was 1.33 (SPV 1786) to 7.13 (SPV 1817). The genotypes were
significantly different. None of the genotypes were close to the acceptability score of check genotype.
However, the genotypes with a better acceptability score identified were SPV 1610 (2.13) and CSV 15
(2.73).

Storage study: The storage quality of the roti was evaluated for a total period of 24 hrs. The
genotypes were significantly different. Three samples were drawn (after 4hrs, after 8 hrs and after 24
hrs at room temperature) and they were evaluated. The genotypes SPH 1605 and SPV 1786 showed
best quality storage after 4hrs and 8 hrs respectively. The roti of genotype SPV 1786 was found to be
suitable to store up to 24 hrs.

Conclusions

Dough and roti quality of CSV 15 and SPV 1616 (varieties bred at NRCS, Hyderabad), are good
standards to use. The quality of the grains of SPH 1610 (JK Seeds) and SPH 1609 (Hytech seeds)

were comparable to these check genotypes. However, variety bred from Akola, SPV 1786 is the best
from the whole lot and suggested as a standard for future.
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Table 1: Dough quality of sorghum genotypes from advanced varietal hybrid trail
(Kharif, 2008)
S. Test entry Water Water Kneading Spreading Hectolitre
No requirement absorbance quality quality weight
(ml) (ml) Scale(1-3) Scale(1-3 (Kg/hl)
1 | SPv 1817 66.00 131.03 2.7 3 77.49
2 | SPH 1603 105.0 136.03 1.7 2 78.71
3 | SPH1604 107.2 153.80 1 1.3 77.42
4 | SPH 1605 115.57 147.67 1 1 78.36
5 | SPH 1606 107.77 138.03 1.7 1.3 76.23
6 | SPH 1609 97.77 140.77 1.9 1.2 77.40
7 | SPH1610 108.33 167.23 1 1 78.45
8 | CSH 16 96.67 143.97 13 1.1 77.87
9 | SPV 1616 111.67 157.00 1 1.1 77.70
10 | CSH 23 92.77 148.57 13 1.3 77.01
11 | SPV 462 100.57 149.47 13 1.7 76.21
12 | CSV15 113.33 161.77 11 1 78.06
13 [ CSV 17 99.43 140.33 1.3 1.3 77.70
14 | Local check 101.67 149.23 13 2 76.98
15 | SPH 1611 103.9 156.43 1.7 1.7 75.74
16 | SPH 1596 109.43 148.67 1 1 78.06
17 | SPH 1615 96.67 147.37 1.3 1.3 77.77
18 | SPH 1616 97.1 139.10 1 1.7 77.35
19 | SPV 1786 120.57 161.03 1 1 79.54
Mean 102.71 148.29 1.35 1.42 77.58
Minimum 66 131.03 1 1 75.74
Maximum 115.57 167.23 2.7 3 79.54
SE 11.37 1.36 0.05 0.05 0.65
Range 49.57 36.20 1.7 2 3.80
CD 23.05 2.76 0.10 0.11 1.32
P value 0.03 0.00 0.00 0.00 0.00
CV% 13.55 1.12 4.29 4.66 1.03

The figures in bold represent top 5 ranking genotypes for the concerned trait
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Table 2: Dough quality of sorghum genotypes from advanced varietal hybrid trail
(Kharif, 2008)
S. Entry Soluble Crude Free Total soluble Starch (%)
No protein (%) protein (%) amino acids sugars (%)
(mg/100g meal)
1 | SPV 1817 0.92 7.68 72.79 1.92 66.22
2 | SPH 1603 1.06 8.61 67.60 1.18 66.47
3 | SPH1604 0.99 7.96 68.83 1.04 65.97
4 | SPH 1605 0.92 8.85 68.25 1.52 65.68
5 | SPH 1606 0.99 7.55 68.54 1.19 63.12
6 | SPH 1609 0.86 8.86 72.55 1.24 65.78
7 | SPH1610 1.07 9.72 61.86 1.92 68.90
8 | CSH16 121 8.52 61.89 1.18 63.09
9 | SPV 1616 1.25 9.29 75.32 2.02 69.86
10 | CSH23 0.94 8.75 68.13 0.84 62.12
11 | SPV 462 1.08 8.55 72.41 1.00 62.39
12 | CSV 15 121 9.57 55.12 2.13 68.56
13 | Csv 17 0.91 9.15 70.57 1.10 65.04
14 | Local check 1.03 9.41 68.14 1.29 65.66
15 | SPH1611 0.97 8.69 70.83 1.03 62.79
16 | SPH 1596 1.01 9.04 60.17 1.38 64.55
17 | SPH 1615 0.94 8.53 65.07 1.08 68.90
18 | SPH 1616 1.07 7.28 68.71 0.99 69.21
19 | SPV 1786 1.03 9.96 68.10 2.15 70.32
Mean 1.04 8.74 67.63 1.38 66.03
Minimum 0.86 7.28 55.12 0.84 62.12
Maximum 1.25 9.96 75.32 2.15 70.32
SE 0.04 0.04 2.38 0.05 1.04
Range 0.39 2.68 20.20 131 8.20
CD 0.08 0.09 4.84 0.10 2.11
P value 0.00 0.00 0.00 0.00 0.00
CV% 4.45 0.60 4.32 452 1.93
he figures in bold represent top 5 ranking genotypes for the concerned trait
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Table 3: Roti quality of sorghum genotypes from advanced varietal hybrid trail
(Kharif, 2008)
l\?c.) Entry Color Texture Taste Flavour gﬁﬁt@ Storage study
4hrs 8hrs 24hrs
1 | SPv 1817 7.80 6.07 6.13 5.87 7.13 2.71 3.8 5.86
2 | SPH 1603 4.73 4.47 407 4.20 4.60 2.90 331 5.54
3 | SPH 1604 4.87 4.67 400 4.40 413 155 2.46 4.75
4 | SPH 1605 3.67 4.20 400 4.07 3.80 1.48 2.32 4.39
5 | SPH 1606 453 5.13 443 4.00 4.27 1.86 2.61 477
6 | SPH 1609 3.93 4.60 3.40 4.07 3.73 2.22 331 5.27
7 | SPH1610 2.67 227 2.07 2.40 2.13 1.96 3.06 4.69
8 | CSH16 5.40 487 493 4.80 4.93 211 2.89 5.79
9 | SPV 1616 4.00 3.80 3.80 3.93 3.73 1.83 2.38 4.3
10 | CSH23 5.40 4.20 4.67 4.67 4.80 2.33 3.37 5.79
11 | SPV 462 5.87 5.53 5.13 5.67 5.60 2.05 3.49 5.48
12 | CSV15 2.53 3.07 2.67 2.73 2.73 1.85 243 478
13 | Csv 17 5.67 3.93 4.20 4.07 4.20 1.92 2.84 5.26
14 | Local check 5.87 4.73 5.00 4.67 5.27 1.79 2.54 5.96
15 | SPH 1611 5.80 5.27 5.07 5.40 5.53 2.62 3.18 5.89
16 | SPH 1596 5.20 5.00 4.73 4.67 4.67 1.88 2.43 5.75
17 | SPH 1615 5.00 5.33 4.67 4.87 4.87 1.86 2.3 5.8
18 | SPH 1616 5.13 5.67 3.93 4.47 5.13 1.78 2.67 5.67
19 | SPV 1786 1.40 147 1.20 2.00 133 1.37 211 4.18
Mean 4.71 444 411 4.26 4.35 2.00 2.82 5.21
Minimum 1.40 147 1.20 2.00 133 1.37 211 4.18
Maximum 7.80 6.07 6.13 5.87 7.13 2.90 3.8 5.96
Std.error 0.66 0.63 0.73 0.67 0.65 0.17 0.18 0.14
Range 6.40 4.60 493 3.87 5.80 153 1.69 1.78
CcDh 1.35 1.28 147 1.36 131 0.35 0.36 0.28
P value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CV% 17.25 17.39 21.65 19.31 18.21 10.46 | 7.73 3.2
The figures in bold represent top 5 ranking genotypes for the concerned trait; *Dough and roti quality was significantly different between

genotypes .
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Basic and strategic studies on longevity of sorghum seeds

N Kannababu
Seed longevity in sorghum

The prime requirement in agriculture is to search for a potential viable seed. Seed industry often faces
the problems of quick loss in seed viability of some sorghum genotypes and their susceptibility to
various stress factors. The selection of a genotype possessing good seed storability and quality
incorporating these features in the breeding program will go a long way in overcoming seed
germination problem. In spite of its importance, very litle research has been done on the inheritance
of seed longevity.  Very little is known about the genetic basis of differences in seed longevity
because this trait is affected by environmental effects during seed formation, harvest and storage and
is probably controlled by several genes. Only recently some studies on this complex trait have been
initiated using quantitative trait loci. Therefore, it may be soon possible to identify superior parental
lines and their hybrid combinations so far as their germinability, vigour and longevity of the resulting
seeds. In turn it will enable selection of superior genotypes and their use in a crop improvement
program. Therefore, our present investigations during Xl plan aimed at understanding the genetics
and other factors influencing seed longevity. The goal is to develop sequential strategies to improve
seed longevity in sorghum.

Progress made so far at NRCS

1. Initiated the study on combining ability for seed longevity & viability potential of lines (6),
testers (9) & their cross combinations (54) (F1 seed).

2. Initiated the study on genetic variability for seed longevity & viability potential of 46
accessions representing 9 important genetic races of sorghum.

3. Initiated the study on phenotyping of parents (18) of mapping population for seed longevity
and viability potential.

4. Initiated the study on genetic variability of forage sorghum varieties (9) for seed longevity and
viability potential.
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Future strategy

1. The line x tester analysis will be carried out for the assessment of genetic aspects of seed
longevity.

2. Extent of heterosis for seed longevity traits among the crosses involving lines and testers will
be estimated.

3. The association between seed and seedling related characters and path values will be
quantified to develop the selection criteria for seed longevity.

4. The phenotyping of recombinant inbred lines for seed longevity traits and mapping the QTLs
will be done.

5. Genetic variability for seed longevity and its’ associated traits will be estimated for important
races of sorghum.

6. Genetic variability for seed longevity and its” associated traits will be estimated for important
forage and sweet sorghum entries of sorghum.

7. The laboratory and field studies will investigate the losses due to seed ageing in terms o
seed quality, stand establishment and planting value.

8. Also, the effects of seasonal & harvesting conditions on seed longevity will be assessed.
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Market prices for advancing sorghum genotypes in AICSIP trials

Rajendra Chapke, M Venkateswarlu, OV Ramana & E Suresh Kumar

Summary

The quality parameters as well as market demand are to be considered for identification of cultivars
for commercialization in a region. Among these, market price is an important parameter as it reflects
the quality of the grain as perceived by traders and consumers. So, the market price of sorghum
grains are collected from AVHT trials and analyzed for price behavior at different places (markets).
Marginal difference in prices existed between hybrid and varieties in all the zones (ranged between
around Rs.50 and 100/q), but the variation in prices across the entries are not significant. The prices
fetched by the entries are lower by around Rs.200 per 100 kg than the government announced MSP
of Rs.840/q for hybrids and higher than he MSP of Rs.860/q for varieties (Maldandi). The gap
between hybrids and varieties is marginal. This feature is indicated that the currently tested hybrids
are qualitatively not very far behind standard varietal checks during a normal year. Seasonal
conditions affecting mold is very important.

Introduction

Sorghum is a food grain crop in India. Besides as food, sorghum has different uses such as fodder,
feed and other industrial uses. Its demand and utilization patterns also varies across the regions.
Therefore, the selection process for identification of hybrid or variety and its suitability to a region or
country as a whole is rigorous, which involves many technical considerations. Taking in to account
produce quality and prices to decide to release of a hybrid or variety is useful.

Market prices are normally varies according to grain quality. White coloured sorghum grain with bright
luster, bold size and plump shape (not flat and not with beak) fetches higher price. Further, varieties
fetch higher prices than hybrids. In view to this, prices of kharif grain are confirmed from major
markets. Rabi grain is yet to be received, therefore it will be reported later (www.nrcsorghum.res.in).
The kharif data are analyzed zonewise.

Specific objectives
1. To ascertain the relative market values of sorghum cultivars received from various AICSIP
centres.

2. Tounderstand the relationship between the market prices and grain quality.

Methodology

The data was collected during Jan-Feb 2009. In all 73 entries that were received from AICSIP
locations representing three different Zone ( Zone-l Coimbatore, Zone-ll Akola and Dharwad and
Zone-lll Udaipur). The sample market prices were collected from 5 urban regulated markets at
Parbhani, Solapur, Pune (Maharashtra), Kurnool, and Hyderabad (AP). Ten traders from the

mentioned markets assessed the prices. The mean, SD, CV, SE, minimum, maximum and the range
were calculated for each AVHT samples from various locations using SPSS package.
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Results

The effect of location from where the samples originated are as follows:

Zone |
AVHT samples are obtained from lone Coimbatore centre whose market prices were assessed
from five markets. On an average highest price is offered Rs 882/q SPV1616 @cross the
markets). Moreover, SPV1616 has highest prices in Hyderabad (Rs.1163 per 100 kg) and
Kurnool (Rs.988 per 100 kg) markets (Table 1 & 2).

Zone ll
AVHT samples from Akola had relatively higher prices (mean = Rs.916/q) compared with
sample for Akola and Dharwad centre; the range was also high (Rs143/q) (Table 1 & 2).

Zone lll
The mean price of various entries from Udaipur centre are obtained from five markets as an
averaged Rs.773 per 100 kg. In case of Udaipur entries, the highest averaged price was
Rs.925 per 100 kg at Pune market followed by same in Hyderabad market (Rs.813 per 100 kg)
and Kurnool market (Rs.800 per 100 kg) (Table 1 & 2).

Varieties vs hybrids

1. The sample values from all the locations were pooled and analyzed for price behavior. It was

found that variety CSV 15 ranked first (Rs.948 per 100 kg), and followed by entries SPV 1786
and SPV 1616.

2. Highest mean price for hybrids was obtained for SPH 1610 (averaged Rs.899 per 100 kg),
however its overall AHT grain price ranking is three as this is a combined hybrid/varietal trial.

Zonel

1. Pooled analysis: Varietal entry SPV 1616 which ranked first in grain price (Rs.882 per 100
kg). It was followed by SPH 1596 (Rs.782 per 100 kg) and SPV1817 (Rs.759 per 100 kg).

Zonelll

1. Pooled analysis Varietal entry SPV 1786 which ranked number two on an averaged in grain
price (Rs.875 per 100 kg), while among hybrid entries, SPH 1605 fetched averaged price
(Rs.809 per 100 kg).

2. Inthese combined AVHT trials, a marginal price difference between hybridsand varieties is
observed in this zone.

Zone lll

1. Pooled analysis Analysis for price behavior across the entries revealed that CSV 17 has got
price (Rs.773 per 100 kg), which ranking 18 among all the entries. However, the hybrids
entries overcome CSV 17in terms of market price and grain quality.

2. Inthis combined AVHT trials, first two entries with highest averaged prices are varieties.
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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. In fact market price in isolation may not
solely reflect the superiority of the entries tested.

1. There is overall a negative correlation between market price and grain yield but non-
significant across th e markets.

2. Correlation between market price and seed weight is positive but non - significant.

3. Market price is again negatively correlated with mold score, which is also non-significant in
the case of AVHT trials (r = -0.296) threshed grain score used (Table 3).

Conclusion

1. Among the AVT entries CSV 15 and SPV 1786 have established as superior entries across
the markets and the overall averaged prices reflected the same (Table 1). The price
commended for these three is much higher (6-10%) than the government announced
Minimum Support Price (MSP) of Rs. 860 per 100 kg for varieties (maldandi). The AVT
entries, CSV 17 and SPV 1817 were stood below of the MSP.

2. Sorghum grain yield ranks are not fully in same line with that of grain price rankings.

3. There is marginal difference on superiority among the AHT entry over the other. The AHT
entries, SPH 1610, CSH 23 and SPH 1604 were fetched highest averaged market price than
the MSP of Rs.840 per 100 kg for hybrids. It was 3-7 % higher than the MSP.

4. Negative, but nonsignificant correlation existed between market price and grain yield. The
negative but significant correlation existed between market price and threshed grain mold
score agrees the popular belief molded grain reduces the profitability of growing such entries.

Remarks

1. The wide variation in prices of sorghum is a projection from increasing market surplus due to
decreasing trend in consumption of jowar in the country. This is in contrast with market
surplus for other cereal grains.

2. Less than 10% sorghum grain, flow through the regulated market while the bulk quantity is
routed through non-regulated market channels. Major market arrivals of the sorghum grains
are from Kharif and hybrid sorghum followed by varietal production. This trend is rising
upward, may be due to less consumption at home.

3. Presently, the markets are more or less dominated by the grain sorghum grains, which are
mainly used for feed, non-food uses and food uses (indirect). Thus the need of the hour is to
increase demand for sorghum especially by finding specific alternative uses and exclusive
markets.
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Table 1: Market values from different markets for advance genotypes received from different

AICSIP locations: AVHT, 2008-09

SI. Entry Market value (Rs. per 100 kg) Average Rank
No. Hyderabad Kurnool Parbhani Solapur Pune
1 CSV 15 1225 1300 707 633 875 948 |
2 SPV 1786 1156 1163 723 666 875 916 Il
3 SPH 1610 1100 1156 724 653 859 899 Il
4 Local Check 1025 1144 703 688 906 893 vV
5 SPV 1616 1163 933 723 625 913 882 v
6 CSH 23 796 1354 708 635 900 879 Vi
7 SPH 1604 1038 1044 718 638 894 866 VII
8 SPH 1603 956 1019 711 638 894 844 Vil
9 SPH 1606 913 975 708 644 925 833 IX
10 [ SPH 1615 873 1013 742 669 866 832 X
11 [ SPH 1609 931 956 718 631 925 832
12 | CSH16 944 975 718 622 888 829
13 | SPH 1605 975 828 723 621 897 809
14 | SPH1611 906 875 710 629 903 805
15 [ SPH 1616 850 813 728 706 888 797
16 | SPV 462 869 856 710 628 900 793
17 | SPH 1596 800 906 713 619 872 782
18 [ CSV17 813 800 702 625 925 773
19 | SPV 1817 731 806 700 606 953 759
Mean 950.67 998.41 715.30 640.79 897.70 840.57
SE 31.48 37.46 241 5.79 543 11.92
SD 137.24 163.29 10.51 25.23 23.66 51.97
Range 493.75 554.17 41.67 100.00 93.75 188.38
Minimum 731.25 800.00 700.42 606.25 859.38 759.46
Maximum 1225.00 1354.17 742.08 706.25 953.13 947.83
Sum 18062.71 18969.79 13590.67 12175.00 | 17056.25 15970.88
CD (5%) 66.15 78.70 5.07 12.16 11.40 25.05
CV (%) 14 16 1 4 3 6
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00

Source: Market price survey of AICS P samples 2008-09, AICS P, NRCS, Hyderabad

Table 2: Best performing AVHT entries in different AICSIP locations based on market prices

S. No. Location AVHT entry fetch highest Price (Rs. /q)

Zone | Coimbatore SPV1616 797
SPH 1596 782
SPV 1817 759
Zone Il Akola & SPV 1786 916
Dharwad SPH 1605 809
Zone Il Udaipur Csv 17 773
Overall SPV 1786 916
SPH 16107 899

Source: Analysis based on Market survey data, AICSIP / NRCS, Hyderabad 200 8-09

Table 3: Correlation between market prices and other parameters of AICSIP entries for 2008 09

(Udaipur)

Zones Correlation between Correlation (r) Status of
value significance
Zone- (Coimbatore), Price and yield -0.223 NS
Zone-l (Akola & Price and seed wt (100 gr.wt) 0.057 NS
Dharwad) and Zonelll  [Price and mold score (threshed) -0.29% S

r-correlation coefficient; pprobability level 6%); NS-Not significant; S —Significant and HS-Highly significant.
Source: Analysis based on Market survey data, AICSIP / NRCS, Hyderabad 200 8-09
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Sorghum production: 2007-08

B Dayakar Rao, JS Mishra& SS Rao

Sorghum was cultivated during kharif 2008 in 18 states and two Union Territories of the country. The total area
under sorghum in 2007-08 was 7.93 million hectare (m ha) with 3.36 m ha in kharif and 4.57 m ha in rabi. The
major sorghum growing states in the country where area was over 0.1 million ha are: Maharashtra (4.62),
Karnataka (1.42), Rajasthan (0.66), Madhya Pradesh (0.57), Andhra Pradesh (0.43), Tamil Nadu (0.29) and
Uttar Pradesh (0.23).

Table 1: Production of Sorghum (Kharif and Rabi) in India
(2000-2001 to 2007-2008 -Million Tonnes)

Year Kharif Rabi Total
200001 4.56 297 7.53
200102 4.23 333 7.56
200203 4.22 2.79 7.01
200304 4.84 1.84 6.68
200405 4.04 3.20 7.24
200506 4.07 3.56 7.63
200607 371 344 7.15
200708 4.14 3.64 7.78
200809 (Targets) 4.1 39 8.0
200809 (I st advance estimate) 3.09 NA NA

Source: Ministry of Agriculture, GOI & DMD, Jaipur

The total area sown during 2007-08 (7.93 m ha; 3.36 m ha in kharif and 4.57 m ha in rabi) was 6.4% less than
that of 2006-07. Sorghum area has shown an increasing trend in Rajasthan (11.9%) and was static in Uttar
Pradesh and Haryana in 2006-07 as compared to 2005-06. The decrease in sorghum area was observed in
Gujarat (7.7%), Karnataka (6.6%), Andhra Pradesh (4.5%), Maharashtra (2.5%) and Madhya Pradesh (1.7%).
The main crops replacing sorghum are Bt cotton and soybean. In spite of the decrease in area, the production
of sorghum has increased by 9.2% from 7.15 million tonnes (m t) during 2006-07 to 7.78 m t during 2007-08
owing more than 16% increase in productivity (from 844 kg/ha in 2006-07 to 981 kg/ha in 2007-08). This
increase in productivity was due to adoption of high yielding var ieties and improved production practices.

Table 2: Area, production and yield of sorghum in 2007-08

Year Kharif Rabi Total
Area (m ha) 3.36 457 7.93
Production (m t) 414 3.64 7.78
Yield (kg/ha) 812 796 981

Table 3: Status of sorghum cultivation i n the country — Kharif 2008

SNo State Area (x 0.1 m ha) Production(x 0.1 m 1) Yield (kg/ha)
1. | Andhra Pradesh 2.33 2.3 987
2. | Bihar 0.05 0.04 800
3. | Chhattisgarh 0.07 0.05 714
4. | Gujarat 0.90 0.85 944
5. | Haryana 1.00 0.45 450
6. |J&K 0.03 0.02 800
7. | Jharkhand 0.01 0.001 100
8. | Karnataka 3.2 5.03 1572
9. | Madhya Pradesh 5.00 6.14 1228
10. | Maharashtra 13.30 16.80 1260
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SNo State Area (x 0.1 m ha) Production(x 0.1 m t) Yield (kg/ha)
11 | Nagaland 0.02 0.1 490
12 | Orissa 0.11 0.06 545
13 | Rajasthan 5.50 3.79 634
14, | TamilNadu 2.00 173 865
15 | Uttar Pradesh 3.25 2.23 686
16. | West Bengal 0.01 0.01 1100
17. | D & N Haveli 0.01 0.004 800
18 | Delhi 0.07 0.08 1143
19 | Pondicherry 0.001 Neg. -
Total 36.861 39.655 1076

* Estimates only

Sorghum was grown in 18 states and two Union Territories during 2006-07. Maharashtra had the
highest area (both kharif and rabi) followed by Karnataka. The area under rabi sorghum was nearly
56% of total sorghum area, but the production was only 48% of total production due to the low
productivity of rabi sorghum. Among the major growing states the highest kharif productivity was
recorded in Karnataka, while rabi productivity was the highestin Tamil Nadu.

Table 4: Area, production and yield of sorghum in different states (2006-07)

State / UT Season Area ('000 ha) Production ('000 t) Yield (kg/ha)
Kharif 163.0 164.0 1006
Andhra Pradesh Rabi 260.0 247.0 950
Total 423.0 411.0 972
Bihar Kharif 34 35 1029
Chattisgarh Kharif 55 48 873
Kharif 71.0 50.0 704
Gujarat Rabi 53.0 53.0 1000
Total 124.0 103.0 831
Haryana Kharif 91.0 26.0 286
Jammu & Kashmir Kharif 6.0 4.0 667
Jarkhand Kharif 05 0.3 600
Kharif 287.0 360.0 1254
Karnataka Rabi 1132.0 952.0 841
Total 1419.0 1312.0 925
Kerala Kharif 0.0 0.1 -
Kharif 57.1 593.2 1039
Madhya Pradesh Rabi 24 25 1042
Total 573.5 595.7 1039
Kharif 1409.0 1684.0 1195
Maharashtra Rahi 3209.0 2088.0 651
Total 4618.0 3772.0 817
Nagaland Kharif 10 0.8 800
Orissa Kharif 95 58 611
Rajasthan Kharif 662.0 367.8 556
Kharif 216.3 192.5 890
Tamil Nadu Rabi 78.0 101.5 1301
Total 294.3 294.0 999
Uttar Pradesh Kharif 231.0 238.0 1030
West Bengal Kharif 14 0.6 429
D&N Haveli Kharif 05 04 800
Delhi Kharif 8.8 10.9 1239
Pondichery Kharif 0.1 0.1 1000
Kharif 3738.1 3706.8 992
All India Rabi 4734.4 3444.0 27
Total 8472.5 7150.8 84
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Climatic situation across the sorghum growing areas during kharif 2008

SS Rao, JS Mishra & OV Ramana

The cumulative total rainfall received across the country for the southwest monsoonal period (1%t June
to 30" Sept.2008) was 98% of its long period average (LPA). The distribution of rainfall was near
normal with deviation from -2 to + 7% (Table 1).

Table 1: Rainfall distribution in different zones of the country, Kharif 2008

Region Rainfall (mm) Percent
departure
Actual Normal
Northwest (NW) India 652 612 +7%
Central India 957 994 4%
South peninsula 693 723 4%
Northeast (NE) India 1346 1427 6%
All-India 873 892 2%

Source: http: /imww.imd.ernet.in; accessed on 21Feb, 2009

Agro-climatic situation at different A ICSIP zones/ centers

The mean weekly temperatures, RH, rainy days and total rainfall received during kharif 2008 season
(May to October) are listed as tables in book 2 of 4 of AGMO09. The total rainfall received in major
kharif sorghum growing areas is depicted in Figure 1.

Zone |
Total rainfall received in Zone | varied between 359 and 516 mm. All the locations except Palem
received rainfall from North-east monsoon. The rainfall received at Palem was near to normal.

Zonelll

Total rainfall received in his Zone ranged from 516 (Dharwad) to 870 mm (Karad). The rainfall was
normal with uniform distribution (Figure 1).
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Total rainfall received at all locations except Deesa was above normal and ranged from 711mm
(Udaipur) to 1901 mm (Pantnagar). At Pantnagar, frequent torrential rains received during the season
disrupted the sowing and crop management operations. All the locations in this zone received about
50 % more than normal rainfall than central (Zone 1) and southern zones (Zone ).

Relation ship between grain yield and total rainfall

In general the increase in rainfall has not reflected in the corresponding increase in grain yield in Zone
ll. Furthermore, in zone 1, grain yields were lower than zone Il except Coimbatore where yields were
high due supplemental irrigations (about # 5) due to usual late SW monsoon arrival in September.
The Zone Il (central India) recorded highest grain yield despite less rainfall than Zone IIl.
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Fig. 1: Total seasonal rainfall received at different sorghum growing location
and average grain yield realized, Kharif 2008

Conclusion

The rainfall received across all sorghum growing areas was normal to above normal during kharif
2008. The higher rainfall received in Zone Il (northern India) did not resulted in to increased grain
yields. Average grain yields (4.0 t/ha) recorded in Zone Il (central Deccan plateau) was higher than
that of other zones.
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NRCS / AICSIP activities during 2008 - 09

March, 08

Annual Sorghum Group meeting at Akola

The 38h annual sorghum group meeting of All-India Coordinated Sorghum Improvement Project
(AICSIP) was held at Dr. Panjabrao Deshmukh Krishi Vidya Peeth, Akola from 13 - 15 March, 08.
Dr. VM Mayande, the Vice -chancellor of the University formally inaugurated the meeting. A total of
210 participants from AICSIP centres, NRCS, IARI, IGFRI, ICRISAT, private seed industry, and non-
governmental organizations besides few farmers participated. The main theme of the workshop was
“Sorghum for health and business”, which aims to enhance sorghum utilization as health food and
cattle and poultry feed, as raw material for many industries. Some of the important participants
were: Dr. VM Mayande, Vice -chancellor of Dr. PDKV, Akola; Dr. SN Shukla, Assistant Director
General (Food and Fodder Crops), ICAR, New Delhi and Dr. SV Sarode, Director of Research, Dr.
PDKYV, Akola. Some farmers who came to participate in the meeting, based on press coverage felt
that sorghum should be included in public distribution system, and in ‘National Food Security
Mission’ to bring in nutritional and food security in dryland regions of India.

The 3-day workshop reviewed the progress in research and made plans to be executed during the
year 2008-09 at all India level. There were discussions with seed industry, plant variety protection
and registration, and the issues on public-private partnerships to make sorghum cultivation more
competitive and profitable. Dr RB Ghorade, Sorghum Breeder, Dr. PDKV, Akola made all
arrangements for the meeting. Dr. VR Bhagwat served as the nodal officer from NRCS.

Press conference on “Sorghum for health and business”

A press conference on “Sorghum for health and business” was held at PDKV, Akola on 14 March 08.
Drs SN Shukla, ADG (FFC), ICAR; VM Mayande, Vice -chancellor, MPKV, Dr. N Seetharama,
Director, NRC Sorghum addressed the mediapersons and asserted that there is a good scope for
cultivation of sorghum in different parts of the country for food, fodder, feed and biofuel
production, and there is an increasing acceptability of sorghum foods in urban areas. They stated
that research efforts will be making available product-specific sorghum hybrids and varieties so that
industry can directly utilize sorghum for the manufacture of health foods, starch, beer and alcohol
from grain sorghum; and biofuel, syrup and nutrient-rich cattle feed from sweet cane sorghum
called as “sweet sorghum”. Director, NRC Sorghum narrated activities of AICSIP and NRCS. The
model framework for revival of millet economy based on its promotion as health and convenient
food will be carried out under a special NAIP supported project. He also projected current scenario
of ethanol production through molasses and the gap between the production and demand of
ethanol in the light of government’s decision to blend the 10 percent ethanol in petrol.

Ambassador of the Netherlands visits Sorghum stall

A Bio-Mela Exhibition at the RARS Palem was organized by the ABF and ANGARAU on the
occasion of the visit of His Excellency Bob Hiensch, Ambassador of The Netherlands on 18 March,
08. Invitation was extended to NRCS to exhibit our research accomplishments in the area of
transgenics and food promotion activities. The visitors H.E. Bob Hiensch, Dr. MV Rao and Dr.
Raghava Reddy, VC, ANGRAU evinced keen interest in our research and developmental and
promotional activities. The Ambassador enquired about our research activities promotional plans
and success. He was appraised by Dr. SV Rao, Principal Scientist on various project objectives and
results as well as the present scenario on the availability of sorghum health foods.

Sorghum stall at “Jowar workshop cum Mela”

NRCS setup the sorghum stall at Jowar workshop cum Mela“organized by Department of Farmers
Welfare and Agricultural Development, Sagar Divisional Office, MP at Sagar on 29 March 2008.
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More than 300 farmers and scientists and agriculture officers from various SAUs and state
departments visited the sorghum stall. The visitors envisaged keen interest in the new hybrids and
varieties, food products, newly developed technologies especially on the innovative products
developed from sorghum grain and stalk. The importance of sorghum as health and nutritious food
was explained to the visitors and relevant literature in Hindi was distributed. Drs. Ch, Sashidhar
Reddy and S Ravikumar represented NRCS, which was very much covered by the local press.

April, 08

Biometric attendance system

The NRCS has installed a fingerprint-based biometric attendance marking system for all employees
to replace the traditional attendance register from 1 May 2008. In this biometric system, the
employee finger impressions are the bench-marks to mark attendance. The new system would
replace the hard bound registers currently maintained for the purpose and provide valuable data
for Management Information System. Already, a Leave Management System is in vogue for the last
5 years, which will be linked to new modules like BAMS. Soon, these will also be linked to sub-
stations at Solapur and Warangal.

Forage & Sweet sorghum trials at Kanpur and linkage programme with IGFRI

NRCS established a formal engagement with Prof. VK Suri, Vice-chancellor, Dr. RP Khatiar,
Director of Research, CS AUA&T, Kanpur and Dr. AK Singh, Zonal Coordinator (TOT). They were
appraised of he possibilities to work on forages and sweet sorghum under AICSIP system for
accommodating the needs of UP state, and use the guidance of National Sugar Institute, Kanpur for
analysis of sweet sorghum samples. This is in addition to the on-going programme on grain and
dual purpose sorghums. Further, NRCS and IGFRI have plans for popularizing dual purpose
sorghum varieties CSV 17 and CSV 20 in Bundelkhand region under a linkage programme and
explore use of hybrids in many districts of Bundelkhand (MP + UP). Dr. Chari Appaji (NRCS)
discussed the feasibility in the conduct of trials and FLD on sorghum at all these places. Follow-up
action actions has been initiated.

Large-scale distribution of national hybrids in Madhya Pradesh

NRCS is providing 150 ton nes of certified seed of CSH 14 and CSH 16 for large-scale planting in
selected eight districts of MP, as per the order placed by that state government. The seeds were
produced in Bellary (Karnataka) by NRCS and certified by Karnataka State seed Certification
Agency. Dr. Vilas A Tonapi, Principal Scientist is coordinating this project which is an activity under
ICAR’s Mega Seed Project. Earlier in the season, Drs. Ravi Kumar and Shashidhar Reddy (Sr.
Scientists of NRCS) participated in the Farmers’ Meet held at Sagar in MP to popularize our HYVs
in close association with Indore centre of ACISIP (JNKVV, Jabalpur).

Seminar on “Nano-technology in agriculture industries”

Mr. J Madhu, JRF (DBT), Biotechnology lab, Directorate of Oilseed Research, delivered the seminar
on “Nanotechnology - Applications in food and agricultural industries” at NRCS on 25 April, 08.
Twenty participants from NRCS and other sister ICAR institutions participated in this programme.

May, 2008

Farmers trained by NRCS scientists

NRCS scientists comprising Drs SS Rao, AV Umakanth and G Shyam Prasad trained 200 farmers on
sweet sorghum production practices at Extension Education Institute, ANGRAU on 16 May 2008.
These farmers are growing sweet sorghum under contract farming with Rusini Didillery, Medak.
Dr SS Rao, presented the status of crop production and best management practices for raising
successful sweet sorghum crop for bioethanol production. The farmers who attended the training
were from Ibrahimpatnam and Narsapur mandals of Medak Dist. They raised number of questions
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on problems of insect pest, soil and crop management especially, when and how to apply
herbicides, insecticides, fertilizers, etc and the NRCS team answered them all. Research Fellows Ms
Ch Rani and Mr DCS Reddy also interacted with the farmers and participated in the discussions on
sweet sorghum production.

Review meeting of DBT-network project

The VI review meeting on the DBT network project entitled “Development and application of
biotechnological tools for millet improvement” was held at NRCS, Hyderabad on 17 May 2008
under the chairmanship of Dr. RP Sharma, exdirector, NRCPB, New Delhi. The other members
present were: Dr KK Narayanan, Dr Ramesh Agrawal, Dr CT Hash, Dr RR Sinha (Advisor, DBT)
and N Seetharama (network coordinator and member secretary). Twelve subprojects of the network
including three from NRCS were reviewed. All the Pls- Drs. R Madhusudhana, Gowri Sajjanar, SP
Mehtre, K Ganesamurthy, Nandini Ramesh, M Udayakumar, K Ulaganathan, D Balakrishna and B
Venkatesh Bhat except Drs. B Fakruddin, IS Khairwal and MK Reddy made presentations on the
progress, and on the likely future work-plans. The review process was facilitated by various reports
made available to the reviewers by Dr. N Seetharama, Coordinator of the project. The committee
acclaims the programme in the some of the subprojects, and advised on means of overcoming
shortfall.

National conference of Ministers of agriculture and horticulture

ICAR organized a meeting of state ministers to discuss production of oilseeds, pulses and millets,
especially in the context of climate change on 26 May 2008 at NAARM, Hyderabad. Shri. Sharad
Pawar, Hon’ble Union Minister of Agriculture, Food, Consumer Affairs & Public Distribution made
the opening remarks. He desired that the meeting should be able to chalk-out research and
development priorities for enhancing production of oilseeds, pulses and millets. Dr. Mangala Rai,
Secretary, DARE and DG, ICAR, Ministers of agriculture and horticulture of various states along
with the Commissioners of agriculture also participated in the conference apart from scientific
fraternity of ICAR from many disciplines. During the meeting, N Seetharama, Director, NRCS made
a presentation on “Technical advances for enhancing coarse cereals production ” along with Dr. KN Rai of
ICRISAT.

Sorghum stall at exhibition

NRCS setup the sorghum stall in the exhibition during the above conference of ministers of
agriculture and horticulture at NAARM Hyderabad on 26 May 08. More than 100 dignitaries
including the Hon’ble Union Agricultural Minister Sh. Sharad Pawar, Dr. Mangala Rai, DG ICAR,
Dr. PK Mishra, Secretary of Agiculture, Department of Agriculture and Co-operation, various state
agriculture and horticulture ministers, commissioners of agriculture of various states, Directors of
sister ICAR institutes, and scientists from various SAUs visited the sorghum stall. The visitors
envisaged keen interest in the new hybrids and varieties and newly developed technologies
especially on the innovative products developed from sorghum grain and stalk. The importance of
sorghum as health and nutritious food was explained to the visitors by Drs. SV Rao, CV Ratnavathi,
S Audilakshmi, and VR Bhagwat. Relevant literature was distributed. Dr. SV Rao Principal Scientist
was the coordinator for the sorghum wing and Dr. N Seetharama, Director, NRCS was the
coordinator of overall exhibition.

Release of publication

A book entitled “Seed system innovations in the semi-arid tropics of Andhra Pradesh” was formally
released by Shri. Sharad Pawar during the above conference. It deals with the issues related to seed
multiplication and delivery systems in the country apart from development of the seed industry in
India and changes in seed policies over the years. It records the experience to improve the local seed
systems in four dryland agricultural districts that are typically representative of the semi-arid areas
of Andhra Pradesh state. Using specific seed delivery models, it presents ways of strengthening
seed systems to address the needs and vulnerabilities of smallholder farmers including those
associated with livestock and fodder security in these areas. This publication is illustrates alternative
approaches to strengthen the seed systems by employing new approaches as well as implementing
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tested approaches in new ways constituting innovation. Given the current rapid changes taking
place in the technological, socioeconomic and policy environments, understanding some of the
processes and mechanisms involved in these changes are critical, and so they are document (ISBN
978-92-9066-502-1; 224 pages).

Multiplication of quality seed with private sector

Since both land and water is in acute short supply at NRCS, we are seeking help of some seed
companies to multiply our seeds under the BSP program. Companies have excellent land and
irrigation facilities and labour and security staff to do the needful, especially after cotton harvest.
Under these circumstances, M/s. Pravardhan Seeds, Hyderabad has entered into a contract with
NRCS to multiply 7A and 7B during this year.

June, 2008

Annual review on NAIP projects at New Delhi

Annual workshop of NAIP 2007-08 was held at New Delhi on 3 June 2008 during which NRCS sub -
project “Creation of demand for millet food through PCS value chain” was chosen from among all
the other projects under component Il for presentation, and was very much appreciated by the Dr.
KV Raman, Chairman RPC and other World Bank reviewers. Dr B Dayakar Rao, CPI presented
progress and technical pragramme of the sub-project on behalf of the consortium.

World Bank review on NAIP sub-project

The World Bank team reviewed progress of the NAIP sub-project entitled “Creation of demand for
millet food through PCS value chain” on June 5, 2008 at NRCS, Hyderabad. Dr. Grahame Dixie, and
Dr. Mohinder S. Mudahar, (World Bank), Drs. J.P. Mittal, and N. T. Yaduraju, NAIP, New Delhi
NRCS scientists, and partners from ITC Ltd, NIN and ANGRAU participated in the meeting. There
was lot of discussion on various issues related to implementation of programme which are mainly
of administrative in nature. World Bank members found the progress encouraging and expressed
their happiness and appreciated the co-ordination between the partners and hoped for the same till
end of the project. Dr. Grahame Dixie released Technical bulletin on ‘Package of practices for
improved Kharif sorghum cultivation’ in Telugu language. Different recipes made out of sorghum
(Murukulu, Chekkalu, Flakes, Pakoda, Cake, Fried and Plain pops, Rawa-laddu etc) displayed at the
venue evinced lot of interest among the reviewers.

PublicPrivate partnership meeting

The meeting between NRCS and Excel Crop Care was organized to review the outcome of NRCS
Excel collaborative research activity of 2007 and to discuss the future plan for 2008 on 09 June, 2008.
Dr MV Potdar, Project Leader (Crop Science), Excel Crop Care and Drs SS Rao, HS Talwar, B.
Dayakar Rao, M. Elangovan & VR Bhagwat from NRCS participated in the deliberations. Dr. Potdar
explained the outcome of the previous sorghum trials conducted at Gujarat and western UP under
the collaborative research activity. The sweet stalk sorghum screening against salinity trials were
carried out at Vivekananda Research and Training Institute (VRTI), Bhuj, Farmer’s field near Bhuj
and at Baruch (Gujarat). The group also discussed the measures to be undertaken for further
strengthening of collaborative activities.

Launching workshop on *“Farmers for intensive kharif sorghum cultivation”

A workshop on ”Farmers for intensive Kharif sorghum cultivation” was organized jointly by ITC
Ltd and NRCS, Hyderabad at Indravelly hub, Adilabad district of AP on 13 June, 08. It was largely
attended by 250 farmers who were identified for kharif sorghum cultivation in the current season
and farmers were aptly briefed by the speakers from ITC Ltd, NRCS, and State Department of
Agriculture officials. Drs. N Seetharama, B Dayakar Rao, CPIl, MS Raut and Ch Sashidhar Reddy,
NRCS spoke on the occasion to educate farmers on new initiatives and technical details on sorghum
cultivation for commercial production and explained the objectives of NAIP project. Mr Nirmal
Reddy, GM, Hyderabad also emphasized the importance of private and public sector coming in
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rescue of sorghum farmers and expressed that it is right opportunity farmers should make use of.
Free mini-kits comprising seed of two improved hybrids (CSH 16 and CSH 23) were distributed by
Sh. T Gurumurthy, DDA (FTC), Adilabad district, for motivating farmers to grow Sorghum.
Advantages of modern production and marketing techniques were emphasized by ITC. Technology
bulletin on “Package of practices of kharif sorghum” was also distributed to the farmers. Various
types of sorghum foods were displayed. Dr. Ch. Sashidhar Reddy, and Mr. P Mukesh, from NRCS
organized in this programme with the help of ITC Ltd.

July, 2008

ICRISAT & South African team visits CRS, Solapur

The scientific team consisting Drs VK Chopade, senior scientific officer, and Mrs. HP Binswager,
ICRISAT, Hyderabad along with Drs MCS Bantilan, and TS Walker (both from South Africa) visited
Centre on Rabi Sorghum (NRCS), Solapur on 15 July 2008. The main objective of the visit was on to
study economics of sorghum cultivation and profitability. They had a brief discussion with sdentific
staff at CRS Solapur. Drs. Prabhakar and Ashok Gadewar briefed them about popular sorghum
varieties and hybrids in and around Solapur district of Maharashtra, the research activities related
to breeding and development of high yielding varieties for the area and plant protection aspects that
are being researched at the centre. The team appreciated the activities at this centre.

MoA between NRCS and Hi-Tech Power Gens

A Memorandum of Agreement (MoA) was signed between NRCS and Hi-Tech Power Gens,
Hyderabad for testing sweet sorghum varieties and hybrids for efficiency in biogas production
through anaerobic digestion. Director N Seetharama and Sh. KP Rajan, Consulting Engineer for Hi-
Tech Power Gens, Hyderabad signed the agreement on 24 July, 08. NRCS will provide the seed
material and scientific, intellectual inputs to enable testing of sweet stalk sorghum genotypes at
specific test locations. The discussions were facilitated by Drs. SS Rao and Vilas A Tonapi.

Rabi sorghum in-house review held at CRS, Solapur

The sixth annual rabi sorghum was held on 26 July, 2008 at the 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. The technical programme for rabi 2008-09
was finalized. A total of 50 Rabi sorghum scientists from Kovilpatti, Tandur, Bijapur, Dharwad,
Rahuri, Parbhani, Akola, Surat and NRCS (Hyderabad & Solapur) participated in this meet.
Individual rabi centres briefly described progress they made during 2007-08. The group thoroughly
discussed the aspects such as documentation using new format, germplasm exchanges, calendar of
activities, annual performance planning, crossing programmes, IPR issues and commercialization,
and marketing strategies. Besides these, design of plant protection trials using bio-control methods
and production of organic sorghum were also discussed. All the rabi centres were given specific
tasks to be completed within set time frame. Due emphasis will be on development of parental lines
and new breeding materials through sharing of research material among AICSIP centres, and
testing at multi-locations, registration of plant materials with NBPGR and Plant Authority. Also, the
calendar for various activities including monitoring of trials, disease and pest survey were also
finalized.

August, 2008

Dr. PL Gautam, DDG (CS) inaugurates “Jowar Sabhagar’

Dr. PL Gautam, Deputy Director General (Crop Sciences), ICAR, visited NRCS on 2 August 08. He
had a brief discussion with the scientific fraternity and reviewed the ongoing activities. He also
inaugurated the newly constructed meeting hall entitled “Jowar Sabhagar” on 2 August 08. This
hall is equipped with audio visual equipment, posters and live exhibits, and can meet the need to
address small gatherings and farmer’s meetings. Dr. DM Hegde, Director DOR and Dr. BC
Viraktamath, Director, DRR also graced the occasion.
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Institute Management Committee meeting

The 17th Institute Management Committee (IMC) meeting was held at NRCS on 29 August, 2008
under the chairmanship of the Director. Other members of IMC present were: Dr. SN Shukla, ADG
(FFC), Dr. SV Rao, Pr. Scientist NRCS, and Sh. KJ Mathai, Administrative Officer, NRCS. Drs. Vilas
A Tonapi, Chari Appaji and HS Talwar were special invitees. All the issues related to
administration, finance, works, commercialization and XI plan were reviewed. The minutes were
sent to the Council for approval.

Research Advisory Committee meeting

The 9th Research Advisory Committee (RAC) meeting was held under the Chairmanship of Dr. S
Raghuvardhan Reddy, Former Vice -Chancellor, ANGRAU, Hyderabad at NRCS during 30 August
2008. ICAR was represented by Dr. SN Shukla, ADG (FFC). Other distinguished members present
were: Dr. R Parameswarappa, Ex-Director of Research (UAS, Dharwad), Dr. HP Singh, Ex-Director
(CRIDA), N Seetharama, Director NRCS and Dr. HS Talwar, Member-secretary. The Director
highlighted the progress made at NRCS during 2007-08, and projected shortterm plan for sorghum
R&D which was fully supported by relevant documents submitted to the committee. The task-force
leaders presented the progress achievements and expected outcome from their projects. There were
special presentations of priority theme areas onsisting of tolerance to mold and drought and on
adaptations to climate change, charcoal rot management, breeding for shoot fly resistance, inter-
specific hybridization, chemical mutagenesis and genetic improvement of sorghum stover quality.
All scientists participated in the deliberations. The Chairman appreciated the overall efforts being
made in developing new programme, at NRCS under special themes. The members were delighted
to note increasing number of quality publications at NRCS. They further suggested the means of
improving the quality of publications. The minutes are being finalized.

Interaction with private sector on Sorghum transgenics

NRCS invited 20 private seed companies familiar with Bt technology to get their assessment and
suggestions on Bt transgenics in advanced generation developed to control stem borer. The seed
industry researchers Dr. Girish T Nikhade (GM) from Ankur seeds, Dr. Mohan Ahirrao from
Metahelix Life Sciences Pvt Ltd; Dr. Pavan Kumar (Sr.Scientist), Dr. M Satya Prasad (Head
Biotechnology) and Dr. P Basavaraju (Scientist) from Nuzividu seeds, Dr. AK Jayalekha, (Breeder)
from Bayer biosciences, Dr. GK Garg, (Director R&D) from Krishidhan seeds visited stable
transgenics at the institute. This programme was facilitated by Mr. D Balakrishna and Dr. PG
Padmaja, two king-pins in evolving Bt technology at NRCS.

September, 2008

Sorghum’s stall at COWE trade carnival

NRC Sorghum set up a stall in the trade carnival organized by the Confederation of Women
Entrepreneurs (COWE) at People’s plaza, Necklace road, Hyderabad during 47 September, 08.
More than 500 visitors including 20 entrepreneurs visited the sorghum stall. The importance of
sorghum as health and nutritious food was explained to the visitors and the relevant literature was
distributed. They were told about the acceptability of sorghum foods as health food in urban areas,
and how these products are becoming popular for diabetic or jaundice affected, and obese people.
The visitors showed keen interest on the sorghum food products, and the scope for entrepreneurs.
They made queries about franchise opportunities. Dr. CV Ratnavathi and her team organized this
show.

QRT Team of NBPGR visits NRCS

A four-member QRT team of NBPGR visited NRCS on 6 September 2008 to review the sorghum
genetic resources activities. The members were: Dr Vaasal, Chairman -QRT, Drs RG Saini, DS
Rathore (Members) and RK Khetarpal (Member Secretary). Drs N Sivaraj, P Someswara Rao, V
Kamala and Sarathbabu from NBPGR (RS) also accompanied the team. The discussion focused on
the registration of material with NBPGR, evaluation of germplasm under mission mode,
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repatriation of germplasm and core collection from ICRISAT, import of traitspecific material from
other countries, wild species & wide hybridization, and sharing of facilities at NRCS and NBPGR.
The team also visited the field and assessed the sorghum genetic resources utilization at NRCS. Dr
N Seetharama briefed the members about genetic resources activities at this institute. Drs M
Elangovan, Sr. Scientist and Dr VA Tonapi, Principal Scientist facilitated this visit.

Monitoring team reviews DUS trials

The DUS monitoring team under the chairmanship of Dr. EA Siddiq visited DUS testing fields of the
institute on 9 September 08. The PPV & FRA, New Delhi was represented by Dr. Ramesh Kumar.
The team critically inspected all the legal and procedural stipulations regarding conduct of DUS
trials, data recording, and scanned images of various triats. The monitoring team expressed
satisfaction over the co nduct of the DUS trials. Dr. S Nagarajan, Chairman, Protection of Plant
Varieties and Farmers Rights Authority (PPV&FRA), New Delhi visited DUS trials of sorghum on
25 September, 08. He expressed his satisfaction over conducting trials. Both the visits were
coordinated by Drs. N Kannababu, (Nodal officer - DUS), and VA Tonapi, (Co-nodal officer— DUS).

International press coverage of NRCS activities

Coverage of activities and progress at NRC Sorghum is continued to be covered by the regional,
National and International press. The Wall Street Journal (WS)J) is an English-language International
daily newspaper published by Dow Jones & Company in New York City with Asian and European
editions published an article on bioethanol from sweet sorghum on 24 September 2008. According
to the Wall Street Journal the Indian government approved the National policy on biofuel on
September 11, mandating 20-percent blending of biofuel with other fuel by 2017. "On its part, Tata
Chemicals Limited has been growing sweet sorghum on 450ha in Maharashtra with production
technology and planting materials from National Research Centre for Sorghum, or NRCS, in
Hyderabad," according to the Journal. Sweet sorghum is the only crop where the entire plant can be
used to make ethanol, the Journal said. To produce about 265 gallons of ethanol using sweet
sorghum costs about $82, the Journal said, compared to about $89 for corn and $112 for sugarcane, it
says.

Sorghum field day for AICSIP researchers

The “Sorghum field day and review meeting” of AICSIP was conducted at NRCS on 18 September
2008, with a view to discuss and review various sub -projects. A total of 35 participants from AICSIP
centres, SAUs, ICRISAT, and NRCS participated. The meeting started with a field visit of NRCS
experimental plots. Discussions were held on national crossing programme, exchange of plant
materials, selfevaluation and performance of AICSIP centres and ideas for improvement of
organization and management of AICSIP, off-season nursery requirements, status of genetic
resource management records, DUS testing, and improvement in precision while trials testing
materials for yield or resistances. The field visit was organized by Dr G Shyam Prasad and the
programme was coordinated by Dr. VR Bhagwat. The participants also visited Bt sorghum
transgenics in advanced generation. The proceedings are posted at NRCS intranet.

October, 2008

Video Coverage of NRCS activities

M/s Telemedia, Hyderabad completed the video coverage of NRCS activities on 14 October 08 as a
part of their assignment with the ICAR to shoot one documentary entitled “Drivers of Change"
encompassing recent developments on Indian agriculture systems. This feature film is to be
telecasted by the NETV of New Delhi. Mr. Sridhar Dharmasanam, executive manager, Telemedia
with his crew organised the video shooting. The team covered various research activities of the
institute at laboratory and in field level. They covered activities at pathology, alternate uses, MAS
and, transgenic laboratories and in germplasm, breeding and hybridseed production plots. This
programme at NRCS was coordinated and directed by Dr. SV Rao.
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One more video film was also shot on the aspects covering package of practices for improved
sorghum cultivation in the farmers’ field located at Gajulaguda village, Shankarpally Mandal, R.R.
District on 13 October 2008. This coverage was organized by ITC Ltd., under NAIP - Millets Value
chain project with the guidance of Dr. Ch Sashidhar Reddy, Senior Scientist, NRCS. The team
captured the demonstration of dryer, threshing and solarization practices in farmers’ field.

Visit of 84t batch of ARS Scientists

Newly recruited ARS scientists of ICAR belonging to 84th batch of the FOCARS visited NRCS on 10
October 2008. The 28 participants were briefed on the profile of the Institute and other project
activities including AICSIP. A film on “Sorghum production technology” and “Sweet sorghum for
ethanol production” were also screened for them. The discussions centered on many questions in
the area of sweet sorghum utilization and entrepreneurship development o promote millet foods,
and biotechnology. Later, they discussed with thematic area leaders and other NRCS scientists.
They also visited marker-assisted selection (MAS), and sorghum food laboratories. The visit was
facilitated by Dr RVS Rao (NAARM). Drs. C Aruna Reddy, Hariprasanna and Ch. Sashidhar Reddy
of NRCS shouldered the responsibility of organizing this event.

World Food Day celebrated

The World food day was celebrated at the institute on 16 October, 08. The Director in his address
briefed about the significance of sorghum as a health food and the research activities being carried
out towards the improvement of grain quality and digestibility.

“Sorghum stall” at DRR during rice field day

NRC Sorghum set up a stall in the exhibition organized during “Farmers’ day”, which was held at
Directorate of Rice Research, Hyderabad on 25 October, 08. More than 700 farmers and other
scientists from public and private sector visited the sorghum stall. The importance of sorghum as
health and nutritious food was explained to them and the relevant literature was distributed. They
were explained about the acceptability of sorghum foods as health food in urban areas, and how
these products are becoming popular for diabetic and obese persons. The visitors are showed keen
interest in sorghum food products and commercial operation of roti making machine. Dr. Ch
Sashidhar Reddy, Mr. P Mukesh and Mr. D Gopala Krishna from NRCS managed this stall and
event.

November, 2008

Vigilance awareness week observed

NRCS observed “Vigilance awareness week “from 3 - 8 November, 08. This event commenced with an
oath taking ceremony on 3 November as per Council’s guidelines. All staff took a pledge in the
national language to eradicate corruption in all spheres of life and also to do duties without any fear
or favour.

Monitoring of BSP & Mega Seed Project

Dr. RDS Yadav, PI, SPC (ICAR), Directorate of Seed Research, Mau, Uttar Pradesh, and Dr. M
Ganesh, PS (SP) and Head, SRTC, National Seed Project, ANGRAU, Hyderabad visited NRCS on 4
November 08. The members monitored the progress made at NRCS in the seed production activity
of BSP and Mega seed project. Drs. Vilas A Tonapi and N Kannababu explained the progress at
NRCS.

Children’s Day and popularization of nutritious sorghum among th e school children

The programme on popularizing nutritional benefits of sorghum foods among school children was
launched by Dr. Chinna Reddy, Hon.’ble Minster for Rural Development, Government of AP at
District social welfare hostel premises, Wanaparthy, Mahabubnagar district on the occasion of
Children’s day on 14 November, 2008. He distributed Jowar rotis and rawa laddus made from
sorghum to 300 school children and staff of the social welfare hostel. He requested children to take
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the message to their parents and all rural households on nutritional values of sorghum and the
range of products that can be developed. He also stated that, grain and food processing technologies
should aim at providing livelihood to small-scale entrepreneur, especially to rural women. Dr. B
Dayakar Rao, CPI, outlined the research and development efforts at NRCS, National Institute for
Nutrition (NIN) and other private partners in bringing sorghum foods for improving nutrition and
health of school children on pilot scale. Dr. Rajendra Prasad, NIN and Mrs. Chinnamma Thomas,
RDS also spoke on the occasion. During this function, various sorghum based products were
displayed. This programme was jointly organized by NRCS and NIN and facilitated by RDS,
Wanaparthy under the NAIP sub-project on "Creation of demand for millet foods through PCS
value-chain". Mr. D Gopala Krishna and Mrs. A Annapurna, Technical officers did the ground-work
for the display and distribution of sorghum foods and also actively participated in this event.

NRCS Foundation Day

On the special occasion of its Birthday NRCS on 17 November 08, a brainstorming session on
“Sorghum for food, fodder, feed, fuel and more... “was organized. The task force leaders of NRCS
presented the progress made under twelve themes during the last one year. Former Directors of
NRCS Drs NGP Rao, R Vidyabhushanam and BS Rana participated in the deliberations. Director,
NRCS appraised them on the institute activities and recent developments. Dr. DM Hegde, Director.
DOR, Dr. KS Varaprasad, O 1/c, NBPGR (RS), and Dr. Bentur, Principal Scientist (Ent) DRR also
graced the occasion. Many useful suggestions were made to further improve the research at NRCS.
The programme was coordinated by Dr. M Elangovan, and terminated with a lunch with sorghum
foods.

Germplasm trials monitored at Surat and Deesa

Drs. M Elangovan and KV Raghavendra Rao, from NRC sorghum visited the Athwa farm at Surat
on 20 November, 2008. Dr. Elangovan monitored the germplasm trial. A total of 160 IS lines
collected during 1970-80 by NBPGR-ICRISAT and 44 accessions collected by NRCS during kharif
2007 were being evaluated here. They were supplied to this station for utilization under
repatriation, as the germplasm at this centre was damaged during the floods in 2006. This plot was
submerged twice in rain water at seedling stage. However, the stand of the crop is good. The team
also visited Deesa centre on 21 November, 2008 where 205 forage germplasm lines were being
evaluated. Some of the rabi germplasm lines are preferred by the farmers for its stay green. A
crossing programme is proposed by this centre, between local Malwan and the stay-green rabi
germplasm lines.

Sorghum stalls
NRC Sorghum is on popularization spree of sorghum foods as nutritious and health foods. This

institute is utilizing every opportunity to canvass for these products. Recently sorghum food stalls
were set up at New Delhi and Secunderabad.

1. At NASC Complex, New Delhi: NRCS set up a sorghum stall on the eve of “Extra-ordinary
meeting of the SAARC Agricultural ministers” held at NASC complex, organized by the ICAR at
New Delhi during 3-5 November 2008. More than 100 dignitaries including the Hon’ble
Agricultural Ministers and delegates from SAARC countries from Bhutan, Maldives, Bangladesh,
Sri Lanka, Pakistan, and Afghanistan, visited the stall. Dr. Mangala Rai, Director General, and Dr.
PL. Gautam, Dy. Director General (CS) and other dignitaries and scientific fraternity from ICAR
participated in this meet. The visitors showed keen interest especially on the innovative products
developed from sorghum grain and stalk. The importance of sorghum as health and nutritious food
was explained to the visitors and relevant literature was distributed. They also tasted the sorghum
foods, served with the lunch and appreciated its quality. Dr. Ch Sashidhar Reddy and Mr. D Gopala
Krishna organized and ran the NRCS stall.
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2. At RRC Grounds, Secunderabad: NRCS also set up a sorghum stall at the venue of “ICAR-Inter-
zonal Sports meet” organized by NAARM, held at RRC Grounds, Secunderbad, during 17-20
November 2008. About 200 participants visited the sorghum stall. The sports personnel were told
about the nutritional and other health benefits of sorghum. The delegates were impressed with the
sorghum foods served to them. Mr. D Gopala Krishna and Ms. A Annapurna organized and ran
this exhibition.

December, 2008

DBT’s “Grand Challenge Programme” meeting

NRCS along with DOR organized the second review meeting of the Department of Biotechnology
(DBT) sponsored grand challenge programme on “Utilizing already developed markers for crop
improvement” at Directorate of Oilseeds Research (DOR), Hyderabad during December 16-17, 2008.
Dr. PK Gupta headed the expert committee with 15 other project review members. Dr. DM Hegde,
Director, DOR welcomed all the participants. Drs. R Madhusudhana and Monika Dalal coordinated
the meeting. More than fourteen scientists from NRCS and DOR, and research scholars also
observed the proceedings to update themselves in this applied area of research and to learn how to
propose defend grant proposals.

Rabi sorghum farmer groups visit NRCS -Solapur centre

Mr. Kisan Choudhary, Organizing secretary, Ramling Credit Society, Ahmednagar district,
Mabharashtra along with 70 farmers and farm women visited CRS Solapur on 17 December 2008.
Further, 100 farmers led by Mr. G S Shankar from Jalgaon district, Maharashtra visited CRS Solapur
as apart of their agricultural study tour on 18 December 08.

NRCS team at Solapur, explained to above groups the research activities at the centre and the
possibilities of better sorghum production in Maharashtra. The farmers also visited the experimental
plots where recently released varieties have been demonstrated. These visits at Centre on Rabi
Sorghum (NRCS) were coordinated by Dr. MS Raut, Dr. Chari Appaji, Mr. DM Bahadure and Mr.
AR Limbore.

Tremendous responses for sorghum stall at “Kisan-Agri show”, Pune

The sorghum stall, set up by the NRC Sorghum at “Kisan Agri Show” received an unprecedented
response. The mega agriaultural show was organized by Ministry of Agriculture, Maharashtra at
Pune during December 17-21, 2008. More than 30,000 farmers, scientists and agriculture officers
from various SAUs and state departments including 40 entrepreneurs visited the sorghum stdl. The
stall organizers appraised farmers about the available high yielding sorghum cultivars, and
technologies for production and utilization. The business development potential for millets,
especially for sorghum, value-addition, health foods, ethanol poduction technology, poultry feed,
and commercialization were discussed with the entrepreneurs. The relevant literature in Hindi and
Marathi was distributed. Drs. B Dayakar Rao, Chari Appaji represented NRCS. Mr. Pramod Kumar
Mr. K Ravindrababu, Ms. T Sarada, Ms. Kiranmai and Mr. Ashok actively participated in organizing
the stall and interacted with visitors.

Sorghum stall at regional agricultural fair, Hyderabad

NRCS set up a “Sorghum stall” at Regional Agricultural Fair 2008 for southern zone at sports
complex, ANGRAU, Hyderabad during 19-23 December, 08. More than 1500 visitors including
farmers, scientists, agriculture officers, progressive farmers, farm-women groups from NGOs,
visited and shown keen interest in the newly developed cultivars, food products, and other
innovative products developed from sorghum grain and stalk. The importance of sorghum as health
and nutritious food was explained to the visitors and relevant literature in Hindi and Telugu was
distributed. There was a heavy demand for the sorghum food products sold at the stall. Dr. Ch,
Sashidhar Reddy and Ms. A Annapurna organized the stall with the help of Mr. C Narsimha and
Mr. Sandeep.
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Seminars at NRCS

Genetic strategy to control nitrification: Dr GV Subbarao, senior researcher and goup leader of
Biological Nitrification Inhibition research, JIRCAS, Japan, delivered a seminar on December 8, 2008
at the NRC for Sorghum on the topic, “Is there a genetic strategy to control nitrification and nitrous
oxide emissions from agricultural systems? - Role of Biological Nitrification Inhibition". He
explained that BNI compound release from sorghum roots is a physiologically active process and is
stimulated by the presence of NH 4+. This release of BNI compounds increases with growth stage.
Dr Subbarao and his colleagues had identified and purified an active constituent called methyl (3-4
hydroxyphenyl) propionate, which is the first compound purified from the root exudates. This is an
important step towards better understanding BNI in sorghum. Ir HS Talwar, Senior scientist
organized the seminar, and may develop a joint project with the Japanese in future through bilateral
options between India and Japan.

Marker assisted breeding Dr Minakshi Sundaram, Scientist from Directorate of Rice Research,
Hyderabad delivered a lecture on “Marker assisted breeding: A case study of Rice” at NRCS on
December 20, 2008. The topic dealt with possible schemes for MAS, and pyramiding largely
drawing from the experience on rice. A lively discussion followed on the opportunities for ICAR
scientists at Hyderabad to excel in this area. NRCS, has already an action plan for MAS, and these
efforts will intensify with greater support during XI plan.

January, 2009

DUS field experiments monitored

The Chairman of DUS monitoring team Dr. EA Siddiq visited DUS testing fields of the institute on
January 03, 2009. He critically inspected all the legal and procedural stipulations regarding conduct
of DUS trials. The procedure for data recording and documentation of various traits was also
verified. The chairman expressed full satisfaction over the conduct of the DUS trials during 2008-09.
Dr. Vilas A Tonapi and N Kannababu facilitated the visit.

Breeder and Mega seed production monitoring

The breeder seed production fields of NRCS being produced as per BSP-I indent were monitored
between January 19-20, 2009 in Adoni, Gadwal, Kurnool and Nandyal in Andhra Pradesh. The seed
production done in “Farmer’s participatory mode” were monitored and approved as genetically
pure by the team consists of senior seed certification officer, Kurnool, Zonal Manager, NSC, Kurnool
and Nandhyal along with BSP and Mega seed project nodal Officer Drs Vilas A Tonapi, and
Rajendra Chapke along with Mr. Ramesh of Sampoorna Seeds, Adoni and Mr. Raghunath
Kulakarni, NRCS.

Dr. SP Tiwari, DDG (CS & Edn.) visits NRCS

Dr. SP Tiwari, Deputy Director General (Crop Sciences and Education), ICAR, visited NRCS on the
afternoon of January 28, 2009. He was appraised by the Director about the institute’s current
activities, aspirations and compliances of all administrative matters. Dr. Tiwari addressed the NRCS
staff and had a brief discussion with the scientists. He encouraged the scientists to prepare for the
future with greater confidence by proper planning and fllow-up. He also gave several tips for
career planning and advancement of scientists. He further visited the stem-borer laboratory and
other facilities. He was shown the novel sorghum foods being popularized by the institute and the
initiatives on entrepreneurship development activities.

Importantvisitors

Visit of Gates Foundation team: Dr. Prem Warrier, Sr. Programme Officer, Agriculture
Development, under the global development programme of Bill & Melinda Gates Foundation,
Seattle, USA, along with Drs. AR Sadananda & R Nanda Kumar, Advanta India Ltd, Secunderabad
visited NRCS on January 27, 2009. The purpose of the visit was to learn how the Indian national
sorghum programmes are benefitting farmers and consumers, and the and to learn the ICAR’s
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initiatives on publicprivate partnership. Director, NRCS explained the visitors about the research
strategies, action plan, innovations, monitoring and motivational techniques being practiced at
NRCS to increase the scientific and intellectual output to enhance social relevance and higher
economic benefit to rural livelihood on sustainable basis. All the scientists at NRCS briefed on their
area of activities and participated in the deliberations. Dr. B Dayakar Rao facilitated the visit.

Visit of entrepreneurs

Bioethanol production: M/s CF biotec (P) Ltd, Mumbai, represented by Drs. Ajay Sanghvi and
Krishnan visited the NRCS on January 7, 2009. The company plans to produce bio-ethanol form
sweet sorghum integrating sugarcane in north Karnataka (Belgaum) and south Gujarat and sought
the technical service of NRCS on feedstock production and improvement research, techno-economic
feasibility and consultancy. The team had a detailed discussion with the Director and Dr. SS Rao,
Principal Scientist and showed interest to enter a Memorandum of Agreement (MoA) with NRCS
for contract research and consultancy service on bio-ethanol production from sweet sorghum and
including both short-term and long -term bio-fuel research on sweet sorghum. Further talks on this
are in progress

Particle boards with sorghum stalks Drs. Dharmaraj and David James from M/s Chlorophyll Pvt.
Ltd, Bangalore, visited NRCS on January 19, 2009 to explore the possibilities of making eco-friendly
particle boards with sorghum stalks. The team sought the tchnical support and consultancy from
NRCS on crop development, production and protection technologies. The team interacted with the
Director, and the scientists Drs SS Rao and B Dayakar Rao. All the technical queries posed by them
were answered by the NRCS team.

Award for Dr. Ponnuswamy

Dr. K. Ponnuswamy, Senior Agronomist of AICSIP centre, Coimbatore has been received Tamil
Nadu Agriculture University’s "Best Researcher Award - 2008” for his contribution in the area of
Agronomy research. The sorghum family congratulates Dr. Ponnuswamy for this achievement.

Monitoring of DUS at Rahuri

The monitoring of DUS field was organized at DUS centre of MPKV, Rahuri by the Dr. SN Khade,
and the nodal Officer on the direction of PPV&FRA. Drs. Vilas A Tonapi, Nodal Officer and M
Elangovan co-nodal officer from NRC sorghum, Hyderabad, participated in the visit. The
monitoring team report was submitted to the PPV & FRA authority, New Delhi.
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Annexure I: Status of applications of all national extant and new varieties

submitted to PPV&FRA

S. Denomination Type of Classk Reference No PVP Journal DUS Fees Seed Registration
No. variety fication publication
1 | CSVI4R Extant variety | Variety REG/2008/79 dt 3rd Jan 2008
2 | CSV15 Extant variety | Variety REG/2008/85 dt 3rd Jan 2008
3 | CSV216R Extant variety | Variety REG/2007/302 dt 12th Nov 2007 | Published Final stage
4 | CSV17 New variety Variety REG/2008/17 dt 1st Jan 2008 13 Sep 2008 08™ Sep 08
5 | CSV18 New variety Variety REG/2008/18 dt 1st Jan 2008
6 | CSV19SS Extant variety | Variety REG/2008/15 dt 1st Jan 2008
7 | CSV20 New variety Variety REG/2008/20 dt 1st Jan 2008 1% Sep 2008 08" Sep 08
8 | CSV21F New variety Variety REG/2008/69 dt 3rd Jan 2008
9 | CSV22 New varigty Variety REG/2008/86 dt 3rd Jan 2008
10 | CSV23 New variety Variety REG/2008/82 dt 3rd Jan 2008 To be sent
11 | SSvé4 Extant variety | Variety REG/2008/51 dt 3rd Jan 2008
12 | HC308 Extant variety | Variety REG/2008/72 dt 3rd Jan 2008
13 | Pant Chari 5 Extant variety | Variety REG/2008/84 dt 3rd Jan 2008
14 | CSH13 Extant variety | Hybrid REG/2007/303 dt 12th Nov 2007 | Published Certificate received
15 | CSH14 Extant variety | Hybrid REG/2008/77 dt 3rd Jan 2008
16 | CSH15R Extant variety | Hybrid REG/2007/304 dt 12th Nov 2007 | Published Final stage
17 | CSH16 Extant variety | Hybrid REG/2007/305 dt 12th Nov 2007 | Published Certificate received
18 | CSH17 Extant variety | Hybrid REG/2007/306 dt 12th Nov 2007 | Published Final stage
19 | CSH18 Extant variety | Hybrid REG/2007/307 dt 12th Nov 2007 | Published Certificatereceived
20 | CSHI9R Extant variety | Hybrid REG/2008/58 dt 3rd Jan 2008
21 | CSH20MF Extant variety | Hybrid REG/2008/68 dt 3rd Jan 2008
22 | CSH22ss Extant variety | Hybrid REG/2008/78 dt 3rd Jan 2008
23 | CSH23 Extant variety | Hybrid REG/2007/308 dt 12th Nov 2007 | Published 30" Apr 2008 To be sent
24 | PCH 106 Extant variety | Hybrid REG/2008/81 dt 3rd Jan 2008
25 | 296A Extant variety | A-line REG/2008/59 dt 3rd Jan 2008
26 | 2219A Extant variety | A-line REG/2008/76 dt 3rd Jan 2008
27 | AKMS 14A Extant variety | A-line REG/2008/65 dt 3rd Jan 2008
28 | 27A Extant variety | A-line REG/2008/62 dt 3rd Jan 2008
29 | IMS7A Extant variety | A-line REG/2008/75 dt 3rd Jan 2008
30 | IMS9A Extant variety | A-line REG/2008/61 dt 3rd Jan 2008
31 | 104A Extant variety | A-line REG/2008/73 dt 3rd Jan 2008
32 | 296B Extant variety | B-line REG/2008/83 dt 3rd Jan 2008
33 | 2219B Extant variety | B-line REG/2008/64 dt 3rd Jan 2008
34 | AKMS 14B Extant variety | B-line REG/2008/52 dt 3rd Jan 2008
35 | 27B Extant variety | B-line REG/2008/66 dt 3rd Jan 2008
36 | IMS7B Exiant variety | B-line | REG/2008/80 dt 3rd Jan 2008
37 | IMS9B Extant variety | B-line REG/2008/67 dt 3rd Jan 2008
38 | 104B Extant variety | B-line REG/2008/74 dt 3rd Jan 2008
39 | RS29 Extant variety | R-line REG/2008/56 dt 3rd Jan 2008
40 | RS585 Extant variety | R-line REG/2008/53 dt 3rd Jan 2008
41 | RS627 Extant variety | R-line REG/2008/57 dt 3rd Jan 2008
42 | RS673 Extant variety | R-line REG/2008/63 dt 3rd Jan 2008
43 | AKR 150 Extant variety | R-line REG/2008/71 dt 3rd Jan 2008
44 | AKR 354 Extant variety | R-line REG/2008/55 dt 3rd Jan 2008
45 | C43 Extant variety | R-line REG/2008/70 dt 3rd Jan 2008
46 | Indore 12 Extant variety | R-line REG/2008/54 dt 3rd Jan 2008
47 | UPMC503 Extant variety | R-line REG/2008/60 dt 3rd Jan 2008
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Annexure Il: Applications of state varieties submitted till 15! January, 2009

S. Variety name Year of Type of University State Demand draft details
No. release variety

1 PSV-1 1997 Extant variety ANGRAU - Andhra Pradesh 395901, 16th Dec 2008, SBHBudvel

Hyderabad
2 Selection 3 1994 Extant variety MAU - Rahuri Maharashtra 395902, 16th Dec 2008, SBHBudvel
3 Phule Maulee 1999 Extant variety MAU - Rahuri Maharashtra 395903, 16th Dec 2008, SBHBudvel
4 Uttara 2003 Extant variety MAU - Rahuri Maharashtra 395904, 16th Dec 2008, SBHBudvel
5  Vasudha 2007 New variety MAU - Rahuri Maharashtra 395905, 16th Dec 2008, SBHBudvel
6  Phule Chitra 2007 New variety MAU - Rahuri Maharashtra 395906, 16th Dec 2008, SBHBudvel
7 Pant Chari 4 1997 Extant variety GBPUA&T - Uttarakhand 395907, 16th Dec 2008, SBHBudvel
Pantnagar

8  Parbhani Moti 2004 Extant variety MPKYV - Parbhani Parbhani 395908, 16th Dec 2008, SBHBudvel
9  Parbhani Swetha 1999 Extant variety MPKYV - Parbhani Parbhani 395909, 16th Dec 2008, SBHBudvel
10 PVK809 2004 Extant variety MPKYV - Parbhani Parbhani 395910, 16th Dec 2008, SBHBudvel
1 Paiyur-2 2001 Extant variety TNAU - Coimbatore | Tamil Nadu 395911, 16th Dec 2008, SBHBudvéd
12 APK-1 1996 Extant variety TNAU - Coimbatore | Tamil Nadu 395912, 16th Dec 2008, SBHBudvel
13 BSR-1 1994 Extant variety TNAU - Coimbatore | Tamil Nadu 395913, 16th Dec 2008, SBHBudvel
14 CO(FS)29 2001 Extant variety TNAU - Coimbatore | Tamil Nadu 395914, 16th Dec 2008, SBHBudvel
15 CO(S)-28 2001 Extant variety TNAU - Coimbatore | Tamil Nadu 395915, 16th Dec 2008, SBHBudvel
16 K11 2004 Extant variety TNAU - Coimbatore | Tamil Nadu 395916, 16th Dec 2008, SBHBudvel
17 Jawahar Jowar 938 1996 Extant variety RVSKWV - Indore Madhya Pradesh | 395917, 16th Dec 2008, SBHBudvel
18 Jawahar Jowar 1022 | 2006 Extant variety RVSKWV - Indore Madhya Pradesh | 395918, 16th Dec 2008, SBHBudvel
19 Jawahar Jowar 1041 | 1999 Extant variety RVSKWV - Indore Madhya Pradesh | 395919, 16th Dec 2008, SBHBudvel
20  Pratap Jowar-1430 2004 Extant variety MPUAT - Udaipur Rajasthan 395920, 16th Dec 2008, SBHBudvel
21 SPH-837 2002 Extant variety MPUAT - Udaipur Rajasthan 395921, 16th Dec 2008, SBHBudvel

Annexure lll: Remaining applications to be submitted to PPV & FRA through

AICSIP centre/ SAU

NBPGR

(Set deadline:15™ March 2009)

No of applications

Name of cultivars

Palem — ANGRAU 2 PSH 1, PSV 2,

Nandyal- ANGRAU 2 NTJ4,NTJ 3

Akola— PDKV 3 AKSV 22, PKV Ashvini, PKV Kranthi
Dharwad - UAS 7 DSH 3, SSV 74, DSH 4, DSV 4, DSV 5 DSV 6
Surat— NAU 5 GJ 41, GJ 40, GJ 38, GFS 5, Surat 1
Mauranipur — CASUAT 2 SPV 1388, Bundela

Total 2A

the Plant Authority.

ASHWINI, PKV KRANTI, SPH-388 and

Registrar, PPV& FR, Authority, New Delhi for registration.
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Annexure IV: AICSIP plan and instructions for the year 2009-10

Zone-wise testing during 2009 will have all test-entries coded. Besides field performance and,
screening for resistance to major biotic and abiotic stress factors, the additional data on grain and
stover quality, marketprice, and wherever possible even on food quality will be collected and
documented.

A. The trials and nurseries of 2009

1.

Kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing hybrid and
varietal trials like last year as IVHT and AVHT)

Dual purpose: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing hybrid
and varietal trials like last year as IVHT and AVHT)

Sweetsorghum: 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)

Forage sorghum (both single and multi-cut): IHT, AHT, IVT, AVT (If number of entries are
less we will be clubbing hybrid and varietal trials like last year as IVHT and AVHT)

Late kharif: IHT, AHT, IVT, AVT (If number of entries are less we will be clubbing hybrid and
varietal trials like last year as IVHT and AVHT)

Rabi: IHT, AHT, IVT, AVT (If number of entries is less, we will be clubbing hybrid and varietal
trials like last year as IVHT and AVHT) and Parental line trials.

Parental line trials: All those from public sector need to submit all three parents of each
hybrid sent for testing (min. 0.5 kg seed).

Agronomy and Physiology trials: For grain, dual purpose, sweet and forage sorghums as
per the experimental plans

Single-cut, multi-cut forages and any special purpose types: Discuss with PC.

All the entries willbe included in breeding, pathology and entomology trials.

B. Calendar

Submission on entries : Kharif & Late Kharif: 20t March, 2009; Rabi: 30t June, 2009
Dispatch of seeds to centres: 150 April, 2009 (Kharif); 20" June, 2009 (Late kharif) and
50 August, 2009 (Rabi)

Report on sowings and plant stand: 30" June, 2009 (Kharif); 30" August, 2009 (Late
kharif) and 30 September, 2009 (Rabi)

Shoot fly data to reach immediately after data recording as per supplied plan
Submission of final data sheets: 5t November, 2009 (Kharif); 15" January, 2010 (Late
kharif) and 50" March, 2010 (Rabi).

Completion of statistical analysis of the data: 10" Januiary, 2010 and data uploaded to
internet; 300 January, 2010 (Late kharif data).

Completion of all reports in bound form: 20t February, 2010
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AGM 2010- XXXX Annual group meeting: February - March, 2010

Proceedings of XXXX Annual group meeting circulated : 15t April, 2010

C. Special instructions and specific actions (a calendar is separately issued)
Periodic reports are needed from the Centres so that e PC is able update the ICAR Hgs.
on sorghum situation in the country.
Calendar of activities: The program is suffering because of non-adherence to the schedule,
especially to dispatch data on coordinated trials. This calls for inmediate remedial action.
SOEs and AUCs must be very promptly submitted. (So far, compliance on this ground is very
poor). In 2009, we are expected to receive funds for equipment also.
Uniformity in reporting and data recording is a matter of concern, in spite of guidelines
being circulated repeatedly. Please use standard format, terminology and Sl units.
Detailed pedigree of a test entry is a must: Without which no entry will be included in trials
Submission of all parental lines (A, Band R) of all advanced entries with their pedigree
details: is a must for conducting parental line trials. Without parental lines for PLT trials,
entries for hybrid trials will not be accepted. Ideally, you need to gather DUS data as soon as
a good line is identified.

D. Sources of errors and how to avoid them
Don’t treat the seeds of any entries: Seed treatments influence the outcome of pest and
disease resistance trials. All treated entries will be summarily rejected
Please fill all the fields in your data sheets: Absence of information creates problems for
interpretation
Please follow suggested plan strictly: Your own modified plans for experiments are
impediments for uniformity in trials. Always plant in time, and plant enough border rows.
Seeds should have good germination: The seeds with low germinability and vigour leads
to poor plant stand and vitiates the experiment and even the ranking of top most hybrids..
Seeds having less than 80% germination will be straight away rejected.

E. Pedigree information, and source of original breeding stocks
There must be compulsorily checked by all public sector institutions. Breeding schemes may
also be mentioned such as MABC, derived from RM populations, etc., with all essential
details.
From private sector also we invite all above information. Detailed pedigree and breeding
scheme is compulsory for any repeated test (like AVHT).
We urge all to collect data on DUS characteristics even before submitting seeds.
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Annexure V: Proforma for submission of entries for AICSIP trials
(2 pages)

To

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

Hyderabad- 500 030

Sub: Details regarding submission of entries for AICSIP Trials

1. Kindly find attached here with the details, in the enclosed proforma, of our entries
(including detailed pedigree for all centres, and Testing fees* @ Rs. 30,000/- per
entry per season for all private company entries as per ICAR norms) for testing in
AICSIP Kharif / Late Kharif/ Rabi* multi-location trials (IVT/AVT/IHT/AHT)** of
kharif grain/ rabi grain / single-cut forage / multicut forages / sweet sorghum. It is
certified that the information submitted is true to the best of my knowledge.

Thanking you,

Sincerely,

(Signature of Station 1/c./DR/CEO /
authorized signatory of the company)

2. Name

Designation
Institute/
Company
Address

Tel/Fax/E-mall

(Seal/ Stamp)

*Strikeout which is not applicable; ( and )
Turover to next page (landscape
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3. Name and address of the scientistsubmitting entries

Name

Telephone:

Fax:

Designation

E-mail

4. Name of the entry and detailed pedigree

*Strikeout which is not applicable; 8§ Trials: IVT, IHT, AVT, AHT, preliminary DUS Testing; Zones: I/1I/1I/All Zones
** Entries without detailed pedigree are not acceptedfrom public sector; parental lines (min. 500 g seeds) of hybrids must also be provided,;
# Private companies entries are accepted only along with DD for testing fees @ Rs.30,000/- per trial/season as per ICAR norms; Even for private, providing pedigree details is compulsory

from 2d year of testing..

S.No | Name of the Name of the trial Detailed Pedigree | DUS charac Breeding Quantity of Seed germination Testing fees total DD No. and date;
entry (station and the Zone for of hybrid/ teristics method & stage seed (%) at the time of R Name of bank on
code) which it is a entry8 variety** (F7 etc.) submitted(Kg) | submission of entry (Rs.) which DD is drawn#

wWnN

d.  Not received before deadline.
4. Please do not ask for extension of datefor submission of seeds (date on which it reaches NRCS only will be considered).

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

Seed quantity to be submitted without fail: IVT-10 Kgs. IHT-10 Kgs. AVT-15Kgs. AHT-15 Kgs. For large plot agronomy trials of advanced entries: 25 Kgs.

Your entries may not be accepted if:
a.  Quantity is less than specified;
b.  Germination after receiving is less than 85%;
c. Seed is a mixture, or treated with chemicals;

IVT - Initial Varietal Trial; AVT - Advanced Varietal Trial; IHT - Initial Hybrid Trial; AHT - Advanced Hybrid Trial

(Signature & Date)
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Annexure VI: Information on parental lines / entries submitted

(AICSIP centre scientiststo note: Without parental linesno hybrid will be accepted asentry in trials)
(minimum quantity to be submitted: 100g)

S. Name of Pedigree | Year/Season of
No. | the parental production
line

Seed Seed treatment done? If yes, with what
grading chemical and concentration ? Why this
done? was done in spite of instructions to the

?
ves/No contrary?

Certified that the above information is true to the best of my knowledge and |

hereby confirm the same.

Signature

Name

Centre/company

Address

PIN:

Telephone

Fax

E-mail

Name & e-mail of authorized signatory:
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