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Plant breeding report Kharif - 2010

Executive summary

During 2010, we have dealt with basic and applied research. Applied aspects deal with multi-
location yield trials to evaluate finished or nearly finished products mainly at various centers of
the All India Coordinated Improvement Project. We consolidated the basic and strategic research
we were conducting in net work mode and published four articles in international journals and
registered genetic stocks with NBPGR. Our main emphasis has been on breeding for biotic and
abiotic stresses, identifying and utilizing new germplasm sources and improving agronomic
attributes. The basic and strategic research concentrated on development of pre-breeding
material for insect and disease resistance, screening at early generation for trait of interest with
multi-disciplinary approach and team work. Following are the details of progress made during
this year (2010 to 2011).

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

Advanced Varietal and Hybrid Trial (Tables 1.1-1.3)

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

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

Initial Varietal Trial (Tables 2.1-2.3)

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

o Zone II (Table 2.2): SPV 2083 and SPV 2079 were superior to CSV 20 for grain and stover

yields. SPV 2083 (3919 kg/ha) and SPV 2079 (3812 kg/ha) were superior to CSV 20 (3509
kg/ha) for grain yield.

Initial Hybrid Trial (Tables 3.1 to 3.3)

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

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

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

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

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

II. Coordinated sorghum breeding research: The major achievements that we published
jointly with AICSIP associates two articles on grain mould resistance in Crop Protection and two
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articles on shootfly resistance in TAG and Crop Protection. We have also registered 15 genetic
stocks with NBPGR. RILs (215 Fz6) of a cross 296 B x B58586 were phenotyped at three
locations, namely, Akola, Hyderabad and Dharwad for grain mould reaction. The stability
analysis over years and locations showed that the grain mould occurring before physiological
maturity (PM) is influenced by genetics and to some extent by environment while that occurring
after PM is influenced by environment. Therefore, host plant resistance would be better assessed
at PM than at harvest management (HM). And identification of quantitative trait loci (QTLs)
which show consistency in expression across environments, even in diverse environments, would
be desirable for marker-assisted selection programme.

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

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

A strategy was developed for breeding for drought resistance for rainy season sorghums. Grain
yield was correlated with chlorophyll content (r2 = 0.43) at vegetative stage; with number of roots
(r2 = 0.59), LRWC (r2 = 0.51), chlorophyll content (r2 = 0.46) and stomatal conductance (r2 = -0.51)
at pre-flowering stage; with LRWC (r2 = 0.50) and stomatal conductance (r2 = -0.40) at post-
flowering stage, under moisture- stress. Three F4/ F5 derivatives were superior to the check for
grain yield and were stable across stresses at all the four stages of growth i.e. drought at
vegetative, pre-flowering, and post-flowering stages, and control (no stress).

II1. Achievements in sorghum breeding at DSR: At DSR, the emphasis is laid on basic and
strategic research resulting in development of grain sorghum genotypes with particular end uses,
(starch and nutritional), superior rabi sorghum, forage and sweet sorghum genotypes.

Nutritional and industrial sorghum

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

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

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

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

Rabi sorghum

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

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

Forage sorghum

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

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

Sweet sorghum

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

Marker assisted breeding

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

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

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

IV. Achievements in sorghum breeding at AICSIP centers: At Akola, AKSH 150 (SPH
1635) was identified for release for Maharashtra and developed new MS and R lines. At Deesa,
328 accessions of forage and dual purpose germplasm were evaluated and superior lines ejn-11,
el43, ds 1005, ds 1001 and e 193 were identified. Indore center developed one Al based and two
A2 based MS lines and SPV 1862 performed superiorly for 3 years in AICSIP trials. At Palem
center, a dual purpose variety was identified for state release and will be given for minikit trials.
At Udaipur, two genetic stocks were registered and a marker assisted breeding for shootfly
resistace is initiated. Parbhani center developed superior hybrid, SPH 1641 (MS 6937 A x KR
196) which performed superiorly in AICSIP multi-location trials.

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

V. Publications: During 2010-11, we published 30 articles in international and national
journals.
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Plant breeding report Kharif
Detailed report

Introduction: During 2010, we have dealt with basic and applied research. Applied aspects deal with multi-
location yield trials to evaluate finished or nearly finished products mainly at various centers of the All India
Coordinated Improvement Project. We consolidated the basic and strategic research we were conducting in net
work mode and published four articles in international journals and registered genetic stocks with NBPGR. Our
main emphasis has been on breeding for biotic and abiotic stresses, identifying and utilizing new germplasm
sources and improving agronomic attributes. The basic and strategic research concentrated on development of
pre-breeding material for insect and disease resistance, screening at early generation for trait of interest with
multi-disciplinary approach and team work. The progress made in plant breeding is discussed under following
points. Following are the details of progress made during this year (2010 to 2011).

[ Multi-location AICSIP trials

[Il. Coordinated sorghum breeding research

lll. Achievements in sorghum breeding at DSR

IV. Achievements in sorghum breeding at AICSIP centers
V. Publications

Kharif-2010
l. Multi-location AICSIP trials

During 2010 kharif, 3 trials were conducted viz. Advanced Varietal and Hybrid Trial (AVHT), Initial Varietal Trial
(IVT), and Initial Hybrid Trial (IHT).

Advanced Varietal and Hybrid Trial (Tables 1.1 to 1.3)

In this combined trial of varieties and hybrids, 4 varieties and 10 hybrids were evaluated along with the checks in
Zone | (Previous Zone | and Ill combined) and Zone Il. The performance of hybrids in advanced hybrid trial zone
wise over 2 years is shown in Table A. Hybrids, SPH 1644 (12 % increase) and SPH 1629 (7.6 % increase)
performed superiorly for grain yield in AVHT over two years in zone 1 as compared to the check, CSH 16. In
zone |I, SPH 1629 performed superiorly (6.7% increase) over 2 years against the check, CSH 16.

Table A. Performance of sorghum genotypes in advanced hybrid and varietal trial during 2009 and 2010

S. Entry Grain Yield (Kg/ha) % +over | % = over Fodder Yield (Kg/ha) % +over | %= over
No. 2009 2010 | Mean CSH16 CSH23 | 2009 | 2010 [ Mean | CSH16 CSH23
Zone |
1 | SPH 1629 4061 | 3830 | 3946 76 11.56 11354 | 12795 | 12075 -3.8 1.2
2 | SPH 1634 3781 | 3417 | 3599 2.9 1.75 12074 | 13085 | 12580 02 55
3 | SPH 1637 4009 | 3693 | 3851 5.04 8.8 11594 | 15319 | 13457 7.2 128
4 | SPH 1644 4339 | 3883 | 4111 12.1 16.23 10380 | 15576 | 12978 34 8.8
5 | CSH16 3537 | 3794 3666 11513 | 13591 | 12552
6 | CSH23 3455 | 3618 | 3537 11803 | 12054 | 11929
Zone |l
1 | SPH 1629 4422 | 4588 | 4505 6.7 233 15817 | 16099 | 15958 15.2 24.1
2 | SPH 1634 3965 | 4665 | 4315 2.2 18.2 14388 | 14259 | 14324 35 114
3 | SPH 1637 3801 | 4364 4083 -3.3 11.8 15872 | 14420 | 15146 94 17.8
4 | SPH 1644 3504 | 4160 | 3832 9.3 49 15095 | 18271 | 16683 20.6 29.8
5 | CSH16 3988 | 4458 | 4223 13940 | 13734 | 13837
6 | CSH23 3574 | 3730 | 3652 12818 | 12895 | 12857
All India
1 | SPH1629 4205 | 4305 | 4255 85 17.9 14585 | 15224 | 14905 8.8 18.50
2 | SPH 1634 3868 | 4169 | 4019 25 1145 | 13353 | 14317 | 13835 1.0 10.0
3 | SPH 1637 3770 | 4133 | 3952 0.8 9.6 14751 | 15461 | 15106 10.3 20.1
4 | SPH 1644 3548 | 4101 | 3825 -2.4 6.07 13670 | 17674 | 15672 14.4 24.60
5 | CSH16 3613 | 4227 | 3920 13035 | 14355 | 13695
6 | CSH23 3458 | 3754 | 3606 12103 | 13051 | 12577
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Zone | (Table 1.1)

o Days to flowering- Among the hybrids and varieties tested, flowering ranged from 57 to 74 days, the earliest
being the checks, CSV 17(57days) and hybrid SPH 1655 (58 days).

o Plant height- Test varieties varied for plant height from 145 to 238 cm.

e Grain yield- 3 hybrids performed superiorly for grain yield, SPH nos1651, 1641 and 1644 recorded 10.5, 5.8
and 2.4 % increase over CSH 16 for grain yield. The highest grain yield of 4193 kg/ha was recorded by SPH
1651. Two varieties, SPV 2019 (3688 kg/ha) and SPV 2000 (3642 kg/ha) were highest grain yielders as
compared to the check, CSV 15 (3340 kg/ha).

e Fodder yield- None of the varieties were superior to the check CSV 15 for fodder yield. However, 5 hybrids
out yielded the check, CSH 16 for fodder yield. SPH 1644 recorded maximum fodder yield of 15575 kg/ha
followed by SPH 1637 which recorded 15319 kg/ha.

e Grain size- SPH 1655 with 3.37 g for 100 grain weight was on par with CSH 16 (3.42 g). Among varieties
CSV 23 had maximum grain size of 3.2 g/ 100 grain.

o  Remarks- SPH 1651 and SPH1644 recorded both high grain and fodder yields.

Zone Il (Table 1.2)

o Days to flowering- Large variation for flowering was observed which ranged from 60 to 72 days. SPH 1655
(63 days) was one day earlier to early check CSH 23 (64 days).None of the test varieties was as early as the
check variety CSV 17 (60 days).

e Plant height- Maximum plant height of 278 cm was observed in SPV 2024.

o Grain yield-Among test hybrids, SPH 1647 ranked first by yielding 4736 kg/ha of grain yield as against 4458
kg/ha of CSH 16, check. An early duration test hybrid SPH 1655 recorded 4613 kg/ha against 3730 kg/ha of
the early duration check, CSH 23. Among varieties, CSV 15 (4527 kg/ha) ranked first for grain yield.

o Fodder yield- Among hybrids, SPH 1644 (18271 kg/ha) recorded highest stover yield and among varieties
CSV 20 showed 18838 kg/ha of fodder yield.

e Grain size- SPH 1647(3.26), CSV 20 (3.3) were on par with CSH 16, check (3. 27).

o Remarks- SPH 1647 recorded high grain (4736 kg/ha) and high fodder yield of 14933 kg/ha against that of
CSH 16 (4458 kg/ha of grain and 13734 kg/ha of fodder). The early duration hybrid SPH 1655 scored 4613
kg/ha of grain yield and 13465 kg/ha of fodder yield as compared to the check CSH 23 (3730 kg/ha of grain
and 12895 kg/ha of fodder yield).

Initial Varietal Trial (Tables 2.1 to 2.3)
In this trial, 7 test entries and 5 checks were evaluated in each zone. Zone wise results are described below.

Zone | (Table 2.1)

e Days to flowering- In this trial most of the test varieties flowered between 70 and 75 days. None of the
varieties was as early as CSV 17 (57 days).

e Plant height- Plant heights in this trial varied from 131 to 230 cm, tallest being SPV 2038 and CSV 20 with
230 cm plant height.

o  Grain yield- One variety SPV 2079 out yielded CSV 20, check. SPV 2079 ranked first by yielding 4744 kg/ha
of grain against 4007 kg/ha of CSV 20, check.

o Fodder yield- Variety SPV 2079 yielded highest fodder yield of 16872 kg/ha against 15005 kg/ha of the
check, CSV 20. The other superior variety for fodder yield was SPV 2083.

o Grain size- SPV 2077, SPV 2081 and SPV 2078 showed maximum grain weight of 3.55, 3.54 and 3.26
/100 grain respectively. The check variety, CSV 20 showed 2.85 g/100 grain.

o Remarks- Variety SPV 2079 out yielded check for grain (4744 kg/ha) and fodder yield (16872 kg/ha). The
check CSV 20 recorded 4007 kg/ha grain and 15005 kg/ha of fodder.
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Table 1.1. Performance of hybrids and varieties in advanced varietal and hybrid trial (AVHT) — Zone | during kharif 2010

S Entry Centre GY R % over FY R % over DTF DTM PH GW SF GMFG GMTG
.No check check
Hybrids
1 SPH 1629 Devgen 3830 4 0.96 12795 19 -5.85 69 110 203 3.08 58.3 5.28 5.53
2 SPH 1634 JK seed 3417 | 13 -9.94 13085 18 -3.72 72 112 190 3 55.6 5.37 5.57
3 SPH 1637 Nuziveedu seed 3693 6 -2.66 15319 4 12.71 68 108 189 3.05 61.1 5.25 4.97
4 SPH 1641 Parbhani 4015 2 5.83 13354 17 -1.74 68 109 190 2.9 61 4.23 4.37
5 SPH 1644 DSR 3883 3 2.35 15575 2 14.6 65 105 217 3.33 55.1 4.05 4
6 SPH 1647 Nuziveedu seed 3682 8 -2.95 14365 9 5.7 69 109 198 3.16 59.9 4.95 5.27
7 SPH 1648 Mahodaya 3416 | 14 -9.95 14379 8 5.8 70 109 198 3.07 62.8 5.68 6.13
8 SPH 1649 Devgen 3574 | 11 -5.79 13508 15 -0.61 64 104 189 3.02 64.2 6.08 6.33
9 SPH 1651 Kaveri seeds 4193 1 10.51 14310 10 5.29 65 105 200 3.02 60.5 5.25 5.03
10 | SPH 1655* DSR 3429 | 12 -5.22 12573 20 4.3 58 102 195 3.37 56.9 4.82 4.97
11 | CSH 16 Check 3794 5 0 13591 12 0 65 106 203 3.42 60.4 5.45 5.7
12 | CSH 23 Check 3618 | 10 -4.64 12054 21 -11.3 59 101 186 3.25 59 5.8 5.8
Varieties
13 | SPV 1999 Udaipur 3385 | 15 1.32 14103 11 -7.56 67 108 233 2.68 60.3 4.3 3.73
14 | SPV 2000 Udaipur 3642 9 9.03 13571 14 -11.05 69 109 219 2.97 62.1 4.47 4.7
15 | SPV 2019 DSR 3688 7 10.42 13576 13 -11.01 71 110 208 2.99 55.7 5.48 5.53
16 | SPV 2024 Akola 3225 | 17 -3.46 13365 16 -12.4 74 113 238 2.86 61.8 4.12 3.87
17 | SPV 462 Check 3159 | 19 -5.44 14548 6 -4.64 70 112 219 3.07 57.8 5.28 5.33
18 | CSV 15 Check 3340 | 16 0 15256 5 0 70 108 222 2.88 57.8 4.38 45
19 | CSV17 Check 2729 | 22 -18.31 10502 22 -31.17 57 99 145 2.89 56.1 4.23 4.13
20 | CSV20 Check 3163 | 18 -5.32 15354 3 0.64 70 110 235 2.97 59.7 4.1 4.13
21 | CSV23 Check 2900 | 20 -13.19 15653 1 2.6 74 113 221 3.2 57.9 4.67 4.87
22 | Local check Local check 2894 | 21 -13.36 14544 7 -4.67 69 109 227 2.98 55.9 6.1 4,93
23 | 1S 18551 (R) 36.1
24 | 1S2312(R) 33.7
25 | 1S2205(R) 35.1
26 | DJ6514(S) 87.7
Mean 3485 13896 67 108 206 3.07 57.8 4.49 5
C.D. (5%) 12.3 0.87 1.21
C.D. (1%) 16.2 1.14 1.63
C.V. (%) 20.7 19.74 3.74 3.05 7.3 8.66 18.6 15.2 14.8
F (Probability) 0.01 <.0001 <.0001 <,0001 <.0001 <.0001 0 6.52 0

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain weight (g); SF - Shoot fly dead heart percentage ; GMFG -
Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9); * Early duration Hybrids compared with CSH 23
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Table 1.2. Performance of hybrids and varieties in advanced varietal and hybrid trial (AVHT) — Zone Il during kharif 2010

S. Entry Centre GY R % over FY R % over DTF DTM PH GW SF GMFG GMTG
No check check
Hybrids
1 SPH 1629 Devgen 4588 | 6 291 16099 8 17.22 71 106 236 3.02 58.3 5.28 5.53
2 SPH 1634 JK seed 4665 | 4 4.64 14259 | 18 3.82 72 107 220 271 55.6 5.37 5.57
3 SPH 1637 Nuziveedu seed 4364 | 11 -2.10 14420 | 16 5.00 69 104 213 2.99 61.1 5.25 4.97
4 SPH 1641 Parbhani 4421 | 10 -0.84 15056 | 12 9.63 70 105 223 2.72 61.0 4.23 4.37
5 SPH 1644 DSR 4160 | 14 -6.69 18271 3 33.03 67 104 261 2.98 55.1 4.05 4.00
6 SPH 1647 Nuziveedu seed 4736 | 2 6.25 14933 | 13 8.73 69 106 214 3.26 59.9 4.95 5.27
7 SPH 1648 Mahodaya 4728 | 3 6.05 14742 | 15 7.34 70 105 227 2.83 62.8 5.68 6.13
8 SPH 1649 Devegen 4561 | 7 231 14376 | 17 4.68 68 104 208 2.94 64.2 6.08 6.33
9 SPH 1651 Kaveri seeds 4283 | 12 -3.92 14924 | 14 8.67 67 103 229 271 60.5 5.25 5.03
10 | SPH 1655* NRCS 4613 | 5 23.67 13465 | 20 4.42 63 100 223 2.95 56.9 4.82 4.97
11 | CSH16 Check 4458 | 9 0.00 13734 | 19 0.00 67 104 215 3.27 60.4 5.45 5.70
12 | CSH23 Check 3730 | 20 -16.33 12895 | 21 6.11 64 100 197 297 59.0 5.80 5.80
Varieties
13 | SPV 1999 Udaipur 4215 | 13 -6.89 15474 9 -13.57 68 105 264 2.69 60.3 4.30 3.73
14 | SPV 2000 Udaipur 3639 | 21 -19.61 17021 7 -4.92 71 106 271 2.76 62.1 4.47 4.70
15 | SPV 2019 DSR 4036 | 15 -10.83 15197 | 11 -15.12 72 108 244 2.87 55.7 5.48 5.53
16 | SPV 2024 Akola 3824 | 19 -15.53 17214 5 -3.85 72 107 278 2.99 61.8 4.12 3.87
17 | SPV 462 Check 3958 | 17 -12.57 15260 | 10 -14.76 72 107 260 2.85 57.8 5.28 5.33
18 | CSV15 Check 4527 | 8 0.00 17903 4 0.00 70 106 264 2.92 57.8 4.38 4.50
19 | Csv17 Check 3228 | 22 -28.69 10200 | 22 -43.02 60 96 153 2.39 56.1 4.23 4.13
20 | CSV20 Check 3987 | 16 -11.92 18838 1 5.23 71 107 268 3.33 59.7 4.10 4.13
21 | CSV23 Check 3902 | 18 -13.79 18392 2 2.73 71 108 256 3.16 57.9 4.67 4.87
22 | Local check Local check 4879 | 1 7.78 17047 6 -4.78 69 104 229 2.82 55.9 6.10 4.93
23 | IS18551(R) 36.1
24 | IS2312(R) 33.7
25 | 1S2205(R) 35.1
26 | DJ6514(S) 87.7
Mean 4209 14898 69 104 230 2.95 57.8 4.49 5.00
C.D. (5%) 12.3 0.87 121
C.D. (1%) 16.2 114 1.63
C.V. (%) 15.5 15.28 25 1.81 731 7.32 18.6 15.2 14.8
F (Probability) 0.00 1.00 <.0001 <.0001 <.0001 <.0001 0.00 6.52 0.00

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); GW - 100 grain weight (g);
SF - Shoot fly dead heart percentage ; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade (1-9); * Early duration Hybrids compared with CSH 23
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Table 1.3. Performance of hybrids and varieties in advanced varietal and hybrid trial (AVHT) — All India during kharif 2010

S. Entry Centre GY R % over FY R % over DTF DTM PH GW SF GMFG GMTG
No check check
Hybrids
1 | SPH 1629 Devgen 4305 4 18 15224 12 6.1 70 108 220 3 58.3 5.3 55
2 | SPH 1634 JK seed 4169 8 -1.4 14317 19 -0.3 72 109 206 2.8 55.6 54 5.6
3 | SPH1637 Nuziveedu seed 4133 10 2.2 15461 11 7.7 68 106 202 3 61.1 5.3 5
4 | SPH 1641 Parbhani 4309 3 19 14988 16 4.4 69 107 207 2.8 61 4.2 44
5 | SPH 1644 DSR 4101 11 -3 17674 2 23.1 66 104 240 3.1 55.1 4.1 4
6 | SPH 1647 Nuziveedu seed 4320 1 22 15467 10 7.8 69 107 206 32 59.9 5 53
7 | SPH 1648 Mahodaya 4192 6 0.8 15161 13 5.6 70 107 213 29 62.8 5.7 6.1
8 | SPH 1649 Devgen 4187 7 0.9 14540 17 13 66 104 199 3 64.2 6.1 6.3
9 | SPH1651 Kaveri seeds 4319 2 22 15161 14 5.6 66 104 215 29 60.5 53 5
10 | SPH1655* DSR 4142 9 10.3 13737 20 5.3 61 101 210 31 56.9 4.8 5
11 | CSH16 Check 4227 5 0 14355 18 0 66 105 210 33 60.4 55 5.7
12 | CSH23 Check 3754 16 -11.2 13051 21 9.1 62 100 192 31 59 5.8 5.8
Varieties
13 | SPV 1999 Udaipur 3908 15 -34 15652 8 -10 68 106 249 2.7 60.3 4.3 3.7
14 | SPV 2000 Udaipur 3730 17 -7.8 16015 7 -7.9 70 107 246 29 62.1 45 4.7
15 | SPV 2019 DSR 3970 14 -1.9 15014 15 -13.6 71 109 227 29 55.7 55 55
16 | SPV 2024 Akola 3627 20 -104 16112 6 -1.3 73 110 259 29 61.8 4.1 39
17 | SPV 462 Check 3658 19 9.6 15634 9 -10.1 71 109 240 3 57.8 53 53
18 | CSV15 Check 4045 12 0 17381 4 0 70 107 244 29 57.8 44 4.5
19 | Csv17 Check 3082 22 -23.8 10981 22 -36.8 59 97 150 2.6 56.1 4.2 4.1
20 | CSV20 Check 3686 18 -8.9 17737 1 2.1 71 108 252 3.1 59.7 4.1 4.1
21 | CSV 23 Check 3507 21 -13.3 17637 3 15 73 110 240 3.2 57.9 4.7 4.9
22 | Local check Local check 4037 13 -0.2 16478 5 -5.2 69 106 228 2.9 55.9 6.1 4.9
23 | 1S 18551 (R) 36.1
24 | 1S2312(R) 33.7
25 | 1S2205(R) 35.1
26 | DJ 6514 (S) 87.7
Mean 3926 14490 68.5 105.8 221 3 57.8 4.5 5
C.D. (5%) 12.3 0.9 12
C.D. (1%) 16.2 1.1 1.6
C.V. (%) 21 18.869 4.07 3.142 8.42 9.2 18.6 15.2 14.8
F (Probability) 0 <.0001 <0001 | <.0001 <.0001 0 0 6.5 0
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Zone Il (Table 2.2)

Days to flowering- The flowering in varieties ranged from 65 to 75 days. None of the test varieties was as early as the
early check variety, CSV 17.

Plant height- Plant height varied from 149 to 300 cm.

Grain yield- SPV 2083 (3919 kg/ha) and SPV 2079 (3812 kg/ha) were superior to CSV 20 (3509 kg/ha).

Fodder yield- Highest fodder yield was recorded in variety SPV 2078 (22384 kg/ha), SV 2081 (21142 kg/ha) and SPV
2064 (205819 kg/ha) as compared to the check, CSV 20 (18333 kg/ha).

Grain size- Maximum grain size of 3.35 g/100 grain was observed in SPV 2081.

Remarks- SPV 2083 and SPV 2079 were superior to CSV 20 for grain and stover yields.

Initial Hybrid Trial (Tables 3.1 to 3.3)

In this trial, 16 hybrids and 2 checks were evaluated in alpha design for grain and fodder yields and other
agronomic traits.

Zone | (Table 3.1)

Days to flowering- Flowering in hybrids ranged from 59 to 70 days, SPH 1678 and SPH 1676 being the earliest to
mature (days to maturity 96 and 99 days).

Plant height- Plant height among hybrids tested varied from 178 to 218 cm.

Grain yield- Eight hybrids performed superiorly to the check CSH 16 for grain yield (3 to 25%). SPH 1674 ranked first
by recording 4891 kg/ha which is 25% more than the grain yield of the check, CSH 16. The hybrid SPH 1682 ranked
second by recording grain yield of 4594 kg/ha against 3906 kg/ha of CSH 16, check. Early duration hybrid SPH 1678
recorded 4408 kg/ha of grain against 3820 kg/ha of CSH 23, early duration hybrid check.

Fodder yield- Seven hybrids performed superiorly for fodder yield over the check CSH 16 (11874 kg/ha). The top
superior hybrids for fodder yield were SPH 1678 (11632 kg/ha), SPH 1682 (12819 kg/ha), SPH 1685 (12608 kg/ha)
and SPH 1676 (11422 kg/ha).

Grain size- Maximum grain size of 3.3 g/ 100 grain was recorded by SPH 1682 as compared to 3.2 of CSH 16.
Remarks- The top 2 hybrids, SPH 1674 (4891 kg/ha ) and SPH1682 (4594 kg/ha) for grain yield showed superior
fodder yields (12469 kg/ha and 12819 kg/ha) as compared to 3906 kg/ha of grain and 11874 kg/ha of fodder of CSH
16, check.

Table 2.1. Performance of varieties in initial varietal trial (IVT) — Zone | during kharif 2010

S. Entry Centre GY R | %over FY R | %over | DTF | DTM | PH | GW | SF | GMFG | GMTG
No check check
1 | SPV 2077 Akola 3580 | 7 | -10.66 12166 | 10 | -18.92 74 117 | 208 | 3.55 | 61.9 | 5.30 457
2 | SPV 2078 Akola 3688 | 6 | -7.96 14975 | 5 | -0.20 72 115 | 212 | 3.26 | 58.2 | 5.60 4.93
3 | SPv2079 Akola 4744 |1 | 1839 16872 | 1 | 12.44 72 114 | 223 | 244 | 624 | 535 5.13
4 | SPV 2080 Akola 3568 | 8 | -10.96 10422 | 11 | -30.54 70 114 | 173 | 2.89 | 59.3 | 555 4.70
5 | SPv2081 Parbhani 3459 | 9 | -13.68 12187 | 9 | -18.78 75 116 | 212 | 3.54 | 60.0 | 5.40 4.80
6 | SPV 2082 Surat 3418 | 10 | -14.70 13977 | 7 | -6.85 73 117 | 204 | 2.92 | 59.6 | 6.00 4.57
7 | SPV 2083 Udaipur 3729 |5 | -6.94 15390 | 3 | 2.57 73 115 | 230 | 2.71 | 57.9 | 5.10 4.07
8 | CSv20 Check 4007 | 2 | 0.00 15005 | 4 | 0.00 73 114 | 230 | 2.85 | 55.0 | 5.20 477
9 | CSv17 Check 2480 | 12 | -38.11 8068 | 12 | -46.23 57 98 131 | 259 | 60.5 | 6.65 5.23
10 | SPV 462 Check 3777 | 4 | 574 12835 | 8 | -14.46 71 114 | 217 | 2.92 | 614 | 640 5.90
11 | Csv23 Check 3112 | 11 | -22.34 15746 | 2 | 4.94 77 119 | 220 | 3.21 | 60.9 | 555 5.27
12 | Localcheck | Localcheck | 3810 | 3 | -4.92 14112 | 6 | -5.95 68 109 | 219 | 2.67 | 604 | 8.10 4.97
13 | 1S18551 (R) 35.1
14 | 1S2312(R) 35.3
15 | 1S2205(R) 384
16 | DJ 6514 (S) 83.8
Mean 3614 13480 71 113 | 207 | 2.96 | 56.9 | 5.16 491
C.D. (5%) 1407 2909 6 7 17 035 ] 102 | 1.36 NS
C.D. (1%) 1912 3955 8 10 23 0.48 | 135 | 1.91 NS
C.V. (%) 22.99 12.75 4.64 | 3.74 | 493 | 7.03 | 155 | 123 14.7
F (Probability) 0.32 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.80 0.35
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Table 2.2. Performance of varieties in initial varietal trial (IVT) — Zone Il during kharif 2010

S. Entry Centre GY R | % over FY R | %over | DTF | DTM | PH | GW | SF GMFG | GMTG
No check check
No | Entry R | CsV20 R | CSV20
1 SPV 2077 Akola 3241 |9 | -76 19775 |8 |79 73 113 | 256 | 327 | 619 |53 4.6
2 SPV 2078 Akola 3436 |8 | -21 22384 |2 | 221 72 113 | 246 | 298 | 582 | 56 4.9
3 SPV 2079 Akola 3812 | 4 | 86 20594 |6 | 123 72 112 [ 280 | 292 | 624 |54 5.1
4 SPV 2080 Akola 3143 | 11 | -104 18381 | 10 | 0.3 74 115 [ 211 | 304 | 593 |56 4.7
5 SPV 2081 Parbhani 3488 | 7 | -0.6 21142 | 4 ] 153 72 117 | 262 | 3.35 | 60.0 | 54 4.8
6 SPV 2082 Surat 2909 | 12 | -17.1 20640 |5 | 12.6 74 117 | 280 | 3.19 | 596 | 6.0 4.6
7 SPV 2083 Udaipur 3919 |2 | 117 20589 | 7 | 123 73 112 [ 300 | 271 | 579 |51 4.1
8 CSV 20 Check 3509 |6 |00 18333 | 11 | 0.0 74 115 | 287 | 311 | 550 |52 4.8
9 Csv 17 Check 3157 | 10 | -10.0 11926 | 12 | -34.9 65 103 | 149 | 223 | 605 | 6.7 5.2
10 | SPV462 Check 3819 |3 |88 18612 |9 | 15 75 116 | 270 | 282 | 614 | 64 5.9
11 | CSV23 Check 3650 |5 |40 23058 |1 | 258 73 113 | 256 | 299 | 609 | 56 5.3
12 | Local check Localcheck | 3958 |1 | 128 22155 |3 | 208 73 110 | 275 | 271|604 |81 5.0
13 | IS18551(R) 35.1
14 | 1S2312(R) 35.3
15 152205 (R) 38.4
16 | DJ 6514 (S) 83.8
Mean 3503 19799 73 113 | 256 | 2.94 | 56.9 | 5.16 4.91
C.D. (5%) 666 5560 5 7 23 037 | 10.2 | 1.36 NS
C.D. (1%) 905 7557 7 9 31 050 | 135 | 191 NS
C.V. (%) 11.22 16.58 404 | 335 | 529 | 741 | 155 | 123 14.7
F (Probability) 0.05 0.04 0.03 | 0.00 | 0.00 | 0.00 | 0.00 | 2.80 0.35

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

Table 2.3. Performance of varieties in initial varietal trial (IVT) -All India during kharif 2010

S. Entry Centre GY R | % over FY R | %over | DTF | DTM | PH | GW | SF | GMFG | GMTG
No check check
No | Entry R | CSV20 R | CSV20
1 SPV 2077 Akola 3410 | 8 9.3 15970 | 9 4.2 74 | 115 | 232 | 341 | 61.9 53 4.6
2 SPV 2078 Akola 3562 | 6 -5.2 18680 | 3 121 72 | 114 | 229 | 312 | 58.2 5.6 49
3 SPV 2079 Akola 4278 | 1 13.8 18733 | 2 124 72 | 113 | 252 | 2.68 | 624 5.35 51
4 SPV 2080 Akola 3355 | 10 -10.7 14401 | 11 | -136 72 | 114 | 192 | 2.96 | 59.3 5.55 4.7
5 SPV 2081 Parbhani 3474 | 7 -1.6 16665 | 8 0.0 73 | 116 | 237 | 345 | 60 5.4 4.8
6 SPV 2082 Surat 3164 | 11 -15.8 17309 | 6 3.8 74 | 117 | 242 | 3.06 | 59.6 6 4.6
7 SPV 2083 Udaipur 3824 | 3 18 17989 | 5 7.9 73 | 113 | 265 | 2.71 | 57.9 5.1 4.1
8 CSv 20 Check 3758 | 5 0.0 16669 | 7 0.0 74 | 115 | 259 | 298 | 55 52 4.8
9 Csv1r Check 2818 | 12 -25.0 9997 |12 | -40.0 61 | 100 | 140 | 241 | 60.5 6.65 52
10 | SPV 462 Check 3798 | 4 11 15723 | 10 5.7 73 | 115 | 243 | 2.87 | 614 6.4 59
11 | CSv23 Check 3381 | 9 -10.0 19402 | 1 16.4 75 | 117 | 238 | 3.1 | 60.9 5.55 53
12 | Local check Local check | 3884 | 2 34 18134 | 4 8.8 71 | 109 | 247 | 2.69 | 604 8.1 5.0
13 | IS18551 (R) 35.1
14 [ 1S2312(R) 35.3
15 | 1S2205R) 38.4
16 | DJ 6514 (S) 83.8
Mean 3559 16639 72 | 113 | 231 | 2.95 | 56.9 | 5.15714 4.9
C.D. (5%) 735 2968 4 5 16 | 0.28 | 10.2 | 1.362 NS
C.D. (1%) 978 3952 5 7 21 [ 037 | 135 | 1905 NS
C.V. (%) 17.84 15.42 464 | 322 | 6 | 811 | 155 | 12277 14.7
F (Probability) 0.031 0 0 0 0 0 0 2,797 0.3

Note: R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm); 100 grain weight
(9); SF - Shoot fly dead heart percentage ; GMFG - Grain mold field grade (1-9); GMTG - Grain mold threshed grade
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Zone Il (Table 3.2)

Days to flowering- The flowering in hybrids ranged from 63 to 72 days. SPH 1676 was an early duration hybrid
which took 104 days to maturity.

Plant height- Plant height varied from 195 to 264 cm.

Grain yield-Performance of test hybrid for grain yield was superior. Eight out of 16 hybrids performed superiorly
(22 to 1% increase over the check, CSH 16). Hybrids, SPH 1680 with 5825 kg/ha; SPH 1684 with 5639 kg/ha;
and SPH 1674 with 5556 kg/ha were significantly superior to the check, CSH 16 (4770 kg/ha).

Fodder yield- Highest fodder yield was recorded in hybrid, SPH 1680 (19555 kg/ha) as compared to the check,
CSH 16 (13894 kg/ha). Other superior hybrids for fodder yield were SPH 1679; SPH 1686, SPH 1684 and SPH
1681.

Grain size- Maximum grain size of 3.2 gm/100 grain was observed in SPH 1682.

Remarks- SPH 1680, SPH 1684, SPH 1674, SPH 1686 and SPH 1683 showed high grain and fodder yields.
SPH 1680 recorded grain yield of 5825 kg/ha and fodder yield of 19555 kg/ha.

Late kharif - 2010

Zone |
Initial Advanced Hybrid and Varietal Trial (Table 4)
Varieties

Days to flowering- Variation for flowering was observed which ranged from 51 to 61 days.

Plant height- Maximum plant height of 237 cm was observed in SPV 1875.

Grain yield- SPV 2078 recorded highest grain yield of 4272 kg/ha and SPV 2077 recorded 4082 kg/ha as
compared to 3946 kg/ha of CSV 23.

Fodder yield- Only one variety, SPV 1875 (5448 kg/ha) recorded highest fodder yield, whereas CSV 23, check
stood second by recording fodder yield of 5230 kg/ha.

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

Hybrids

Days to flowering- Flowering in hybrids ranged from 53 to 60 days, CSH 23 and SPH 1676 being the earliest to
mature (95 days).

Plant height- Plant height among hybrids tested varied from 156 to 216 cm.

Grain yield- The top yielding hybrids SPH Nos 1629, 1682, 1684, 1677, 1679, 1680, 1683 and 1686 showed 6 to
29% increase over the check, CSH 16.

Fodder yield- Among hybrids, SPH 1677 yielded highest fodder of 5824 kg/ha against 4272 kg/ha of CSH16, the
check.

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

Table 3.1. Performance of hybrids in initial hybrid trial (IHT) — Zone | during kharif 2010

S. Entry Centre GY R % FY R % DTF DTM PH GW SF | GMTG | GM
No over over

check check
1 | SPH 1673 Bayer BioScience 3845 | 14 -1.6 12143 | 5 2.3 69 107 181 2.7 57.7 5.2 4.7
2 | SPH 1674 Devgen 4891 1 25.2 12469 | 3 5 69 106 216 29 64.5 5.9 5.4
3 | SPH1675 DSR 4156 8 6.4 10808 | 17 -9 67 104 180 2.6 63.4 4.7 4.9
4 | SPH 1676* DSR 3761 | 17 -15 11422 | 12 1.6 59 99 196 3.1 60.7 5.6 5.2
5 | SPH 1677 DSR 3893 | 13 -0.3 12094 | 6 19 70 107 184 29 56.1 5.3 5
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S. Entry Centre GY R % FY R % DTF DT™M PH GW SF | GMTG | GM
No over over
check check
6 SPH 1678* DSR 4408 5 154 11632 | 10 13.7 60 96 184 29 58 45 4.9
7 | SPH1679 Ganga Kaveri Seeds 4415 4 13 11825 | 8 04 69 107 201 3 63.2 4.5 4.2
8 SPH 1680 Ganga Kaveri Seeds 3909 10 0.1 10825 | 16 -8.8 67 105 209 3.2 59.3 6.4 5.7
9 | SPH1681 Ganga Kaveri Seeds 4030 9 3.2 11341 | 13 -4.5 70 108 188 3 63.4 6.3 54
10 | SPH 1682 Ganga Kaveri Seeds 4594 2 17.6 12819 | 1 8 65 103 202 3.3 58.5 6.2 5.4
11 | SPH 1683 Biostadt Mhseeds 4210 7 7.8 11741 | 9 -11 69 107 210 3.1 67.4 6 5.3
12 | SPH 1684 Biostadt Mhseeds 3548 19 9.2 11312 | 14 4.7 69 107 203 3 61.4 5.7 5.6
13 | SPH1685 Parbhani 4542 3 16.3 | 12608 | 2 6.2 67 104 213 2.8 60.8 4.3 4.6
14 | SPH 1686 Parbhani 3902 12 0.1 12154 | 4 2.4 66 104 218 2.9 63.3 41 4.3
15 | SPH 1687 Atash Seeds 4353 6 114 10005 | 19 | -15.7 66 104 190 3.1 60.3 6.1 5.9
16 | SPH 1688 Sri Rama Agri Genetics 3805 | 16 -2.6 11192 | 15 5.7 67 107 178 3 59.8 5.9 5.6
17 | CSH 16 Check 3906 11 0 11874 7 0 65 103 200 3.2 60.4 5.7 5.4
18 | CSH23 Check 3820 | 15 | -2.2 10231 | 18 | -13.8 62 97 188 31 56.7 6.5 6
19 | Local Check Local Check 3616 | 18 -14 11593 | 11 24 67 105 218 2.8 56.5 5.5 6.1
20 | 1S 18551 (R) 33.1
21 | IS2312(R) 30.5
22 | 1S2205(R) 34
23 | DJ6514(S) 85.9
Mean 4078.9 11613 66 104 198 3 58.2 55 5.2
C.D. (5%) 12.2 13 0.9
C.D. (1%) 161 | 17 1.2
C.V. (%) 17.896 17.546 3 237 5.3 9.2 18.3 15.6
F (Probability) <.0001 0.3108 <,0001 | <.0001 | <.0001 | <.0001 0 0 0
Note R - Ranking; GY - Grain yield (kg/ha); FY - Fodder yield (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm);
100 grain weight (g); SF - Shoot fly dead heart percentage; GMFG - Grain mold field grade (1-9);
GMTG - Grain mold threshed grade (1-9); * Early duration Hybrids compared with CSH 23
Table 3.2. Performance of hybrids in initial hybrid trial (IHT) — Zone Il during kharif 2010
S. Entry Centre GY R % FY R % DTF DTM PH GW SF | GMFG | GMTG
No over over
check check
1 | SPH1673 Bayer BioScience 4277 16 | -10.3 15222 | 12 | 96 71 111 202 2.9 58 | 4.7 5.2
2 | SPH1674 Devgen 5556 3 16.5 16857 | 8 213 71 110 241 2.7 64 | 54 5.9
3 | SPH 1675 DSR 4674 12 | -20 12615 | 18 | -9.2 69 108 195 2.6 63 | 49 47
4 | SPH 1676* DSR 4659 13 ] 94 12449 | 19 | -121 | 63 104 228 30 61 | 52 5.6
5 | SPH 1677 DSR 4525 15 | 5.1 16385 | 10 | 17.9 71 109 208 2.6 56 | 5.0 5.3
6 | SPH1678 DSR 4187 19 | -12.2 13006 | 17 | -6.4 67 108 200 2.7 58 | 49 45
7 | SPH 1679 Ganga Kaveri Seeds 4229 18 | -11.4 18643 | 3 | 34.2 71 110 238 3.0 63 | 42 4.5
8 | SPH 1680 Ganga Kaveri Seeds 5825 1 22.1 19555 | 1 40.7 68 109 248 3.2 59 | 57 6.4
9 | SPH 1681 Ganga Kaveri Seeds 4800 10 | 06 17481 | 6 | 258 70 110 209 3.0 63 | 54 6.3
10 | SPH 1682 Ganga Kaveri Seeds 5176 6 8.5 16839 | 9 212 67 107 245 3.2 59 | 54 6.2
11 | SPH 1683 Biostadt Mhseeds 5343 5 | 120 16143 | 11 | 16.2 70 108 233 29 67 | 53 6.0
12 | SPH 1684 Biostadt Mhseeds 5639 2 |182 17519 | 5 | 261 72 109 250 28 61 | 56 5.7
13 | SPH 1685 Parbhani 4880 8 |23 17035 | 7 | 226 70 108 264 24 61 | 46 43
14 | SPH 1686 Parbhani 5430 4 | 138 18772 | 2 | 351 69 109 264 2.6 63 | 43 41
15 | SPH 1687 Atash Seeds 4802 9 |07 14244 | 13 | 25 68 109 205 3.0 60 | 59 6.1
16 | SPH 1688 Sri Rama Agri Genetics | 4622 14 | -31 13023 | 16 | -6.3 69 109 195 30 60 | 56 5.9
17 | CSH16 Check 4770 11 ] 00 13894 | 15 | 0.0 67 108 220 31 60 | 54 5.7
18 | CSH23 Check 4257 17 | -10.8 14165 | 14 | 20 64 105 210 3.0 57 | 6.0 6.5
19 | Local Check Local Check 4895 7 |26 18190 | 4 | 309 72 110 252 29 56 | 6.1 5.5
20 | 1S 18551 (R) 33
21 [ 152312 (R) 31
22 | 1S 2205 (R) 34
23 | DJ 6514 (S) 86
Mean 4866 15797 69 108 226 29 58 | 5.2 55
C.D. (5%) 12 1 09 13
C.D. (1%) 16 | 1.2 17
C.V. (%) 118 12.69 1.98 1.69 411 6.7 18 | ### 143
F (Probability) <.0001 <.0001 <0001 | <.0001 | <.0001 | <0001 | O 0 0.002
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Table 4. Performance of hybrids and varieties in advanced and initial hybrids and varietal trial — during late

kharif 2010

S. Entry Centre GY % FY % over | DTF | DTM | PH
No over

Hybrids R | check R | check
1 SPH 1629 Devgen 4799 | 1 | 28.68 | 4036 | 31 | -552 60 | 100 | 200
2 SPH 1648 Mahodaya 3904 | 16 | 4.68 3561 | 35 | -16.63 60 98 177
3 SPH 1649 Devgen 3924 | 15| 5.20 4278 | 22 0.15 57 97 170
4 | SPH 1673 Bayer BioScience 3728 | 21 | -0.05 | 3823 | 33 | -10.51 59 98 195
5 SPH 1674 Devgen 3830 | 17 | 2.68 5363 | 7 25.56 60 | 100 | 185
6 SPH 1675 DSR 3707 | 23 | -0.62 | 4237 | 26 | -0.81 56 96 162
7 SPH 1676* DSR 3674 | 25 | 1146 | 5635 | 3 10.81 54 95 182
8 SPH 1677 DSR 4172 | 5 | 1185 | 5824 | 1 36.34 56 97 183
9 SPH 1678 DSR 3093 | 35 | -17.07 | 4090 | 28 | -4.27 55 97 156
10 | SPH 1679 Ganga Kaveri Seeds 3992 | 11| 7.05 5439 | 5 27.32 60 99 205
11 | SPH 1680 Ganga Kaveri Seeds 4016 | 10 | 7.69 4510 | 19 5.58 56 98 201
12 | SPH 1681 Ganga Kaveri Seeds 3636 | 27 | -2.50 | 4790 | 15 | 1213 58 98 181
13 | SPH 1682 Ganga Kaveri Seeds 4516 | 2 | 21.08 | 4044 | 30 | -5.34 55 96 181
14 | SPH 1683 Biostadt Mhseeds 4017 | 9 7.69 4292 | 21 0.48 58 98 194
15 | SPH 1684 Biostadt Mhseeds 4404 | 3 | 18.09 | 5770 | 2 35.07 58 99 214
16 | SPH 1685 Parbhani 3828 | 18 | 2.65 4063 | 29 | -4.88 57 97 214
17 | SPH 1686 Parbhani 3962 | 12 | 6.22 5397 | 6 26.35 58 98 216
18 | SPH 1687 Atash Seeds, Hyd 3234 | 32 | 1330 | 4843 | 13 | 1338 56 97 168
19 | SPH 1688 Sri Rama Agri Genetics 3245 | 31 | -13.00 | 4478 | 20 4.84 56 96 157
20 | CSH16 Check 3730 | 20 | 0.00 4272 | 24 0.00 57 98 182
21 | CSH23 Check 3296 | 30 | -1162 | 5085 | 9 19.04 53 95 188

Varieties
22 | SPV1874 Udaipur 4047 | 7 2.55 4829 | 14 | -7.66 58 99 229
23 | SPV 1875 Udaipur 3202 | 33 | -18.85 | 5448 | 4 417 60 98 237
24 | SPV 2077 Akola 4082 | 6 3.46 5067 | 10 | -3.12 59 99 205
25 | SPV 2078 Akola 4272 | 4 8.28 5027 | 12 | -3.87 59 | 100 | 184
26 | SPV 2079 Akola 3717 | 22| -5.80 | 5034 | 11| -3.75 60 99 209
27 | SPV 2080 Akola 3661 | 26 | -7.23 | 4233 | 27 | -19.06 60 99 167
28 | SPV 2081 Parbhani 3703 | 24 | -6.15 | 4726 | 16 | -9.64 54 95 198
29 | SPV 2082 Surat 3567 | 28 | -9.60 | 4641 | 17 | -11.26 59 98 205
30 | SPV 2083 Udaipur 3528 | 29 | -10.60 | 3967 | 32 | -24.15 60 99 235
31 | SPV 2084 Kovilpatti 4037 | 8 2.32 4274 | 23 | -18.27 57 96 203
32 | SPV 462 Check 3737 | 19 | -529 | 3662 | 34 | -29.97 61 98 205
33 | Csv17 Check 2930 | 36 | -25.75 | 3412 | 36 | -34.75 51 93 129
34 | CSV20 Check 3944 | 14| -0.04 | 4571 | 18 | -12.59 57 93 232
35 | CSv23 Check 3946 | 13 | 0.00 5230 | 8 0.00 61 | 101 | 206
36 | Local check Local check 3167 | 34 | -19.73 | 4245 | 25 | -18.82 57 | 100 | 187

Mean 3785 4617 57 98 193

C.V. (%) 22.02 25.23 538 | 343 | 10.19

F (Probability) 0.29 0.03 0.00 | 0.00 | 0.00

Note: GY - Grain yield (kg/ha); FY - Fodder yeild (kg/ha); DTF - Days to flowering; DTM - Days to maturity; PH - Plant height (cm);
* Early duration Hybrids compared with CSH 23

Il. Coordinated sorghum breeding research

The coordinated sorghum breeding research comprises of basic and strategic research which concentrates on
development of pre-breeding material for insect and disease resistance, screening at early generation for trait of
interest with multi-disciplinary approach and team work. We consolidated the basic and strategic research we were
conducting in net work mode and published four articles in international journals and registered 15 genetic stocks
with NBPGR. Following are the details of progress made during this year (2010 to 2011).
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Grain mould resistance

Grain mould resistant programme involving screening for grain mould resistance at early generations and at
multilocations helped in developing grain mould resistant genetic stocks. 14 genetic stocks which are registered with
NBPGR are PDSR-GM-25, PDSR-GM-83, PDSR-GM-92, PDSR-GM-98, PDSR-GM-124, PDSR-GM-169, PDSR-
GM-170, PDSR-GM-203, DSR-GMN-41, DSR-GMN-42, DSR-GMN-46, DSR-GMN-52, DSR-GMN-58, and DSR-
GMN-59. Also we published two articles in Crop Protection. Details are given below.

Article I: Genetic improvement of sorghum for grain mold resistance: I. Performance of sorghum RILs for grain mold
reactions across environments. Crop Protection, 2011 (in press)
S. Audilakshmit*, 1. K. Dast, R. B. Ghorade?, P. N. Mane?, M.Y. Kamatar3, Y.D. Narayana® and N Seetharamal

Abstract: Grain mold in sorghum is an important disease world wide, which causes considerable qualitative and
quantitative damage. Mold fungi cause grain deterioration at two stages of grain maturity: (i) Grain molding before
physiological maturity mainly caused by Fusarium and Culvularia spp., and (i) Weathering after physiological
maturity by many saprophytic fungi. Breeding for grain mold resistance is limited because of many mechanisms
governing resistance, complex genetics, and environmental influence. Our objectives of study were (1) to
characterize 200 RILs of a cross 296 B (susceptible parent) x B 58586 (resistant parent) in 6 environments (3 years x
2 locations) for grain mold reaction (GMR) at physiological maturity (PM) and at harvest maturity (HM), and (2) to
identify sources (RILS) of resistance at par with resistant parent, B 58586. Results of stability analysis at PM and HM
were slightly different. At PM, significant G x E (linear) and environmental effects for GMR were present. However, at
HM, non-significant G x E (linear) and significant environment effects were present. These indicate that part of
variation is predictable at PM while the variation is not predictable at HM as it is entirely influenced by environment.
The grain molding occurring before PM is influenced by genetics and to a lesser extent by environment. Therefore,
host plant resistance will be ideal method and marker assisted breeding will help in coping up with environmental
influence at pre-PM stage. The weathering deterioration which is caused by saprophytic fungi can be avoided by
available management practices especially by harvesting panicles at PM and artificial drying in community driers.
Five RILs, on par with resistant source in all the 6 environments for grain mold reaction at PM and HM, were
identified for future use.

Article 1l: Genetic enhancement of Sorghum (Sorghum bicolor (L) Moench) for grain mold resistance: II. Breeding for
grain mold resistance. Crop Protection, 2011 (in press)

SS Ambekar!, MY Kamatar?, Ganesamurthy?, RB Ghorade*, Usha Saxena?®, Pooran Chand®, BD Jadav’, IK Das8, TG
Nageshwararaog, S. Audilakshmi®*, and N Seetharama?

Abstract: Grain mold causes qualitative and quantitative loss to grain in sorghum. Grain mold resistance is a complex
problem as grain mold is caused by complex of fungi and the resistance is governed by many traits. Breeding efforts
during the last 3 decades to develop grain mold resistance in high yielding genotypes have not paid many dividends.
We developed a strategy to breed for grain mold resistance in high yielding back ground. Twenty five crosses
between elite lines and grain mold resistant genetic stocks (susceptible x resistant/moderately resistant and
moderately resistant x resistant crosses) were evaluated in F1, and derivatives performing superiorly for grain mold
resistance in F-F4 at physiological maturity were advanced. The early generation material F»s (10) and Fss (125) in 6
locations (representing rainy season growing 6 states of India where grain mold is one of the major biotic stresses),
and later generations F4s and Fss in 3 locations (one location, Parbhani is a hot spot for grain molds and 2 locations,
Hyderabad and Coimbatore in epiphytotic conditions) were evaluated. Only 25 selections out of 384 derivatives in F4
were superior over locations for grain mold resistance at physiological maturity and harvest maturity (Our
simultaneous studies in RILs for grain mold resistance across years and locations have shown that the variation
obtained for grain mold resistance at physiological maturity is genetically governed and the grain mold score further
gets compounded at harvest maturity depending on rainfall received after physiological maturity). These superior
lines were advanced and further evaluated in Fs and Fs for grain mold resistance and grain yield. During 2007, out of
25 Fs derivatives, 12 were on par (scored 3.1 to 4.4) with resistant check, B 58586 (3.2 score) where as susceptible
check, 296B registered a score of 7.5. GMN nos. 41, 52, 59, and 63 performed on par with resistant check, B58586
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for grain mold resistance over 9 environments. Since we selected for grain mold resistance in early generations at
physiological maturity in multi-locations, we could identify superior lines for grain mold resistance. Most of these lines
are high yielding and on par with elite check, C43 for grain yield. These lines are distinct for DUS testing traits from
grain mold resistant check, B58586.

Shootfly resistant breeding

Shootfly resistant programme involving screening for resistance at early generations and at multi-locations helped in
developing grain mould resistant genetic stocks. One genetic stock which is registered with NBPGR is NRCSSF-01
and published two articles, one in Theoretical Applied Genetics and one published in Crop Protection. Details are
given below.

Article 1: Genotype x environment interactions for shoot fly resistance in sorghum (Sorghum bicolor (L.) Moench):
response of recombinant inbred lines. Crop Protection, 2011 (in press)

C Arunal, VR Bhagwat?, Vittal Sharma?, T. Hussain?, RB Ghorade3, HG Khandalkar®, S Audilakshmil and N
Seetharama!

Abstract: Sorghum shoot fly (Atherigona soccata) is a serious pest that destabilizes the performance of sorghum
cultivars and ultimately reduces sorghum production in many parts of the world. Identifying sorghum genotypes with
stable resistance to shoot fly is important as it helps to reduce the cost of cultivation and stabilizes yields. In the
present study, our objective was to identify stable shoot fly resistant genotypes among 385 recombinant inbred lines
(RILs) of a cross between a susceptible parent and a resistant parent. We evaluated this set of RILs in eight
environments over three years (2006-2008) for shoot fly resistance and component traits. Non-significant genotype-
environment (G x E) linear component and significant pooled deviation for deadheart percentage indicated that the
performance of genotypes was unpredictable over the environments. However, five lines had deadheart percentages
much less than the population mean with regression coefficient (bi) values close to unity, and non-significant
deviation from regression, indicating that they have stable shoot fly resistance and are well adapted to all the
environments. Additive main effect and multiplicative interaction (AMMI) analysis partitioned main effects into
genotype, environment and G x E interacts with all the components showing highly significant effects (p <0.001).
Environment had the greatest effect (69.2%) followed by G x E interactions (24.6%) and genotype (6.2%). Low
heritability and high environmental influence for deadheart percentage suggested that shoot fly resistance is a highly
complex character, emphasing the need for marker assisted selection. We observed transgressive variation in the
RIL population for all the traits indicating the contribution of alleles for resistance from both resistant and susceptible
parents. Since the alleles for shoot fly resistance are contributed by both resistant and susceptible parents, efforts
should be made to capture favourable alleles from resistant and susceptible genotypes.

Article II: Identification and validation of genomic regions that affect shoot fly resistance in sorghum [Sorghum bicolor
(L.) Moench]. TAG, 2011 (in press)

C Arunal, VR Bhagwat!, R Madhusudhana?, Vittal Sharma?, T. Hussain?, RB Ghorade3, HG Khandalkaré, S
Audilakshmit and N Seetharamat

Abstract: Shoot fly is one of the most important pests affecting the sorghum production. The identification of
quantitative trait loci (QTL) affecting shoot fly resistance enables to understand the underlying genetic mechanisms
and genetic basis of complex interactions among the component traits. The aim of the present study was to detect
QTL for shoot fly resistance and the associated traits using a population of 210 RILs of the cross 27B (susceptible) x
IS2122 (resistant). RIL population was phenotyped in eight environments for shoot fly resistance (deadheart
percentage), and in three environments for the component traits, such as glossiness, seedling vigour and trichome
density. Linkage map was constructed with 149 marker loci comprising 127 genomic-microsatellite, 21 genic-
microsatellite and one morphological marker. QTL analysis was performed by using MQM approach. Twenty five
QTL (five each for leaf glossiness and seedling vigor, 10 for deadhearts, two for adaxial trichome density and three
for abaxial trichome density) were detected in individual and across environments. The LOD and R? (%) values of
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QTL ranged from 2.44 to 24.1 and 4.3 to 44.1% respectively. For most of the QTLs, the resistant parent, 1S2122
contributed alleles for resistance; while at two QTL regions, the susceptible parent 27B also contributed for
resistance traits. Three genomic regions affected multiple traits, suggesting the phenomenon of pleiotrophy or tight
linkage. Stable QTL were identified for the traits across different environments, and genetic backgrounds by
comparing the QTL in the study with previously reported QTL in sorghum. For majority of the QTLS, possible
candidate genes were identified. The QTLs identified will enable marker assisted breeding for shoot fly resistance in
sorghum.

Drought resistant breeding

A strategy was developed for breeding for drought resistance for rainy season sorghums. Crosses between elite and
drought resistant sorghums were made and F; and F; progenies were evaluated for drought resistance in multiple
locations. Twenty five F4/Fs derivatives along with the checks were screened for drought tolerance under a factorial
randomized block design with three replications during the rain-free months of April to June during 2007 and 2008 at
Tamil Nadu Agricultural University, Kovilpatti. In each generation / year, four trials were conducted and water
stresses at different phases of crop growth viz., vegetative, flowering, and post-flowering (maturity) were imposed by
withholding the irrigation, along with the control (no-stress, i.e. normal irrigation). Observations were recorded on
grain and straw yields, plant height, number of roots, root length, leaf relative water content (LRWC), chlorophyll
content and stomatal conductance under all treatments of water stress. Grain yield was correlated with chlorophyll
content (r2 = 0.43) at vegetative stage; with number of roots (r2 = 0.59), LRWC (r2 = 0.51), chlorophyll content (r2 =
0.46) and stomatal conductance (r2 = -0.51) at pre-flowering stage; with LRWC (r2 = 0.50) and stomatal conductance
(r2 = -0.40) at post-flowering stage, under moisture- stress. The traits, grain yield, plant height, average root length
and stomatal conductance showed significant mean sums of squares for genotype x environment suggesting that
genotypes are having significant differential response to the changing environments. Significant mean sums of
squares due to genotype x environment (linear) were obtained for stover yield, LRWC and chlorophyll content
indicating that behavior of the genotypes is partially predictable for the traits. Three F4/ Fs derivatives were superior to
the check for grain yield and were stable across all the drought stages i.e. drought at vegetative, pre-flowering, and
post-flowering stages, and control (no stress).

M. Achievements in sorghum breeding at DSR
Breeding for micronutrient enrichment in sorghum (K Hariprasanna)

2009-10

o Two hundred sorghum genotypes comprising cultivars and parental lines (49), advanced breeding lines (34) and
germplasm accessions (118) were characterised for grain iron and zinc along with six other nutritional/anti-
nutritional factors with the help of ARI, Pune. Sufficient variability has been observed for grain iron and zinc, and
other nutritional and health quality parameters like polyphenols, phytate, anti-oxidant activity (TEAC), cyanogen,
trypsin inhibitor and fibre.

e Among the cultivars and parental lines the iron and zinc contents ranged from 8 to 116 ppm and 4 to 38 ppm,
respectively. The corresponding range observed among the breeding lines was 16 to 94 ppm (iron) and 5 to 30
ppm (zinc). The germplasm accessions had relatively wider range for both iron (6-168 ppm) and zinc (4-87 ppm).
However, these results have to be reconfirmed.

o Significant and positive correlation was found between iron and zinc contents among the cultivars and parental
lines (r = 0.51), as well as among breeding lines (r = 0.36). In case of germplasm accessions, correlation was not
significant.

e The iron content exhibited very high broad sense heritability value of 0.82-0.86, while heritability for zinc content
ranged from 0.6 (breeding lines) to 0.9 (germplasm accessions).

2010-11
e Thirty-three genotypes which had extreme values for different nutritional and health quality parameters among
the 200 genotypes tested in the previous year were reanalyzed for confirmation of results. Values for
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polyphenols, phytate, cyanogens, Tl and anti-oxidant activity (TEAC) were nearly repetitive, except some
genotypes. The correlations between the average values in the two sets were significant for polyphenols, phytic
acid, cyanogens (p < 0.01) and highly significant for TEAC (r = 0.92, p < 0.001).

The iron and zinc values, especially those with high and low contents, did not match the previous results. The
correlations between levels of iron and zinc for old and new values were relatively low (ree= 0.22, rz0= 0.18).
However, when one extreme value pair was excluded for iron, the correlation value was increased to 0.51 (p <
0.01) and that for zinc increased up to 0.30. These observations suggest that zinc contents of sorghum samples
may be more influenced by environmental factors than those for iron. Hence, genotypes considered to be donor
parents may have to be tested further.

Another set of about 60 genotypes comprising yellow sorghum and elite lines with low amylose content was
analysed for micronutrients. Good range for iron (36-114 ppm) and zinc (14-43 ppm) content was observed,
which may be confirmed further.

Crossing programme was initiated using probable donor parents for improvement of iron and zinc with elite
cultivars.

Ten selected genotypes were evaluated in six locations including Hyderabad to study the stability of grain iron
and zinc content across growing conditions. The replicated grain samples were collected and grain analysis for
iron and zinc is in progress at ARI, Pune.

Identification of molecular markers associated with heterosis and combining ability (K Hariprasanna
and Rajendra Kumar)

2009-10

During kharif 2009, 134 hybrids were evaluated in a replicated trial along with 36 parents and a check for
heterosis prediction study. Out of 134, nine hybrids recorded significantly high grain yield (50-72%
advantage), while 12 recorded significantly high stover yield (48-134% advantage) over the check.
Significant mid-parent heterosis (-50-224%) and heterobeltiosis (-54-236%) for grain yield, and other traits
were also observed. Moderate correlation was observed between SSR marker polymorphism and mid-
parent heterosis (r = 0.39), as well as heterobeltiosis (r = 0.46) for grain yield.

2010-11

A total of 220 sorghum hybrids developed using parental lines of released hybrids and some new restorer lines
were evaluated along with the parental lines (36) and four checks (SPV 1616, CSH 16, CSH 23 and CSH 20MF)
in a RBD with 3 replications.

The variation due to hybrids and parents was significant for all the traits studied. The mean single plant grain
yield ranged from 13.3 to 106.7 g and 17.7 to 81.3 g in the hybrids and parents, respectively. The 100-seed
weight ranged from 1.62 to 3.99 g among the hybrids and 0.93 to 3.19 g among the parents.

None of the hybrids flowered significantly early compared to CSH 23 (64 d), while 10 hybrids were significantly
early (6-8 d) compared to CSH 16 (68 d). Four hybrids (104A x SSV 84, 2077A x RS 627, IMS 9A x AKR 354
and 104A x ICSR 165) exhibited significantly higher heterosis (15.3-18.1%) for plant height over CSH 20MF,
while seven (13.9-22.5%) had significantly higher heterosis for plant height over SPV 1616.

Heterosis over the check, SPV 1616 for grain yield ranged from —83.2 to 34.5% while over the best hybrid check,
CSH 16, it lied between —-81.5 and 48.2%. More than 50 hybrids had numerical superiority over CSH 16, while
7A x ICSR 165 had statistically significant (48.2%) grain yield heterosis. Six hybrids had significant positive
heterosis for grain yield over CSH 23, ranging from 46.7 to 75.9%, while more than 100 hybrid combinations
showed numerical superiority for grain yield.

For grain size, measured in terms of 100-seed weight, only three hybrids (AKMS 14A x CB 10, 296A x ICSR 103
and AKMS 14A x CB 11) had bigger grain size compared to CSH 23.

Relating marker polymorphism with phenotypic performance, and identification of markers related to heterosis
and combining ability is in progress.
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Parental line development

o Under the parental line development and diversification programme, nearly 1000 (B x B and R x R) crosses were
made and segregating materials were distributed to 16 AICSIP centres for advancement and location/trait
specific selection and varietal development.

e From the segregating materials (F; — Fs) advanced at DSR, a large number of promising selections based on
phenotypic superiority for grain and/or fodder yield were made.

o During kharif 2010, seven advance breeding lines in Fg generation were evaluated along with three checks in a
replicated trial for grain yield superiority. Some of the promising selections made in different segregating
generations are being advanced during rabi 2010-11 for further phenotypic selection and evaluation.

Evaluation of experimental hybrids for stalk and sugar traits (AV Umakanth)

Kharif, 2009: Fifty experimental hybrids in two sets of 25 each were evaluated for brix, stalk yield and other
characters. Out of the hybrids evaluated, around 25 hybrids showed brix in the range of 10-18 %.

Set I: For total biomass, the hybrid ICSA 675 x RSSV 138-1 with a biomass of 114 t/ha showed a superiority of 25%
over the check CSH 22SS (91 t/ha). The same hybrid maintained its superiority (42%) over the check hybrid for fresh
stalk yield and juice yields (11%). Two hybrids 1003A x RSSV 9 and NSS8A x SSV 84 were on par to the check
hybrid for biomass and stalk yields but the former had a better brix of 18%, while the latter recorded 12% increase in
juice yield (30824 L/ha) as compared to the check.

Set II; In another set, the hybrids ICSA 560 x IS 17814 (74 t/ha) and ICSA 560 x IS 21991 (69 t/ha) recorded superior
fresh stalk yields (Fig 1.) compared to the check CSH 22SS (65t/ha). The hybrid AsN 157 x N-98 recorded highest
brix of 19 % but was poor cane yielder. ICSA 560 x IS 17814 was the highest juice yielder (34037 L/ha) while ICSA
675 x 1S 5353 recorded highest juice extraction of 44%.

Kharif, 2010: During kharif 2010, around 50 hybrids produced utilizing grain and sweet sorghum female parents and
available restorers along with control CSH 22SS were evaluated in RCBD with 3 replications at Directorate of
Sorghum Research. The hybrid RS 1220A X SSV 74 with a total biomass of 84 t/ha significantly out yielded the
check hybrid CSH 22SS (71 t/ha) by 18% (Table 5). The same hybrid also recorded a significant superiority for early
flowering (14%) and maturity (10%) apart from superiority for juice yields (33%) and calculated Bioethanol yields
(29%) over the check CSH 22SS. RS 1220A X RSSV 9 was another early maturing hybrid with a grain yield of 3024
kg/ha and was significantly superior (67%) to the check (1809 kg/ha). This hybrid was numerically superior to the
check hybrid for most of the important characters like fresh stalk yield, juice yield and Bioethanol yields. NSS 1007A
X RSSV 9 was the highest Bioethanol yielder (2157 I/ha) in the trial and was superior to the check by 32%. It was
also promising for juice yield with a juice yield of 25621 I/ha.

The analysis of variance for combining ability (Table 6) revealed significant mean sum of squares due to line x tester
interaction for almost all the characters under study except stem girth. Line effect was significant for days to flower,
days to maturity, number of nodes and brix (%) while the testers showed significance for all the characters. This
indicates that the variation in hybrids in terms of the characters studied is largely influenced by the interaction
between lines and testers. Greater diversity was found among the testers than the lines for all characters as indicated
by the larger mean sum of squares. Among the testers SSV 84 followed by CSV 19SS and IS 6962 were good
general combiners for important sweet sorghum traits like stem girth, total biomass, fresh stalk yield and brix (%).
Among the lines, USA 3 followed by USA 1 and USA 2 were found to be good general combiners for brix (%). USA
19, USA 17 and USA 16 among lines and Rio, RS 647 and RSCN 4006 were good combiners for earliness.
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Table 5. Performance of promising hybrids for various traits

S Entry Days to Days to PH B FSY Jy JE TSS Brix Calculated GY
No 50% maturity | (cm) (t/ha) (t/ha) (L/ha) (%) (%) (%) Bioethanol (Kg/ha)
flowering Yields
1 RS 1220A X SSV 74 73 113 360 84 65 26854 56 14.73 17 2113 2201
2 RS 1220A X RSSV 9 73 113 394 71 62 23786 57 13.8 16 1748 3024
3 RS 1220A X RSSV 120 70 110 367 70 60 20098 61 15 17 1611 1721
4 RS 1220A X RSSV 76 69 109 313 68 54 17058 45 15.9 18 1446 1994
5 RS 1220A X SSV 84 78 118 344 65 51 17230 48 16.1 18 1477 3566
6 NSS 1007A X RSSV 9 73 113 365 64 57 25621 62 15.8 18 2157 1277
7 NSS 8A X SSV 74 76 116 356 64 46 16063 52 15 17 1283 2414
8 NSS 10A X SSV 84 74 114 388 64 49 17323 51 15.87 18 1462 3645
9 NSS 10AXM 11 72 112 360 63 51 18139 52 15.1 17 1458 5794
10 | CSH22SS© 85 125 351 71 60 20146 30 15.27 17 1636 1809
C.D. 5% 3 3 46 9 7 3989 8 2.01 2 340 576

Table 6. Analysis of variance for combining ability — Mean sum of squares

Source DF Days to Days to Plant Number Stem Girth Total Fresh Juice yield Juice Brix (%)
flower maturity | height (cm) | of nodes (cm) biomass | Stalk Yield (I ha) Extraction
(t/ ha) (t/ ha) (%)

Replicates 2 18.3* 17.3* 584.13 1.099 0.035 13.458 3.681 574923.5 60.442 1532
Crosses 63 110.7* 110%** 7352%** 7.16 ¥+ 0.077 *** 548*** 335%+* 90153200 *** 229% 8.490 ***
Line Effect 7 94.9%** 93.8*** 283.071 3.48* 0.051 168.366 73.185 26817600 107.385 19.886 ***
Tester Effect 7 785.7** 782%+* 59271 *** 51.7 *** 0.418 *** 3196*** 2229+ 603295500*** 1283*+* 39.587 ***
LinexTester Eff. 49 16.6%* 16,7+ 946*** 1.32% 0.033 224%x 102%** 25895100 *** 96** 2.419 ***
Error 126 4.577 4.571 304.432 0.469 0.035 27.88 13.815 4657131 53.136 1.117

*, ** #x Significance at 0.05, 0.01 and 0.001 levels respectively

= a5 17.5
£75 /0 + 17
£ 85 = T 16573
% 55 mmmm Fresh stalk yield (tha)  —e— Brix (%) + 16 3:..
= 45 - 155 %X
5 | —
= 35 15 m
= 25 - 145
= 15 - 14
g ] & ] ] & ) ]
Y A A A A

S S N N A AL v

¥ 5§ 5 5 5 5 &

g & ¢ & & ¢ °

Fig.1: Performance of promising hybrids for brix and stalk yields

Collation, evaluation, documentation and utilization of sorghum genetic stocks (Sujay Rakshit, Sunil
Gomashe, KN Ganapathy)

During the period 92 genetic stocks were evaluated in augmented design with four checks. Lines were characterized
for 33 DUS traits and four additional traits and observations were recorded on overall performance of the lines. Sixty
four lines found to be uniform. Seven claimed genetic stocks were poor in performance, while otherwise uniform. Un-
uniform lines were selfed and harvested separately for the purpose of purification. Days to flowering ranged from
65-90 days (av. 75.6), plant height from 97-298 cm (198.1), leaf number from 7-12(av. 9.9), leaf length from 36.8-
101.4 cm (av. 73.1 cm), leaf width from 5.4-10.6 (av. 7.8), panicle length from 20.0-65.8 cm (av. 38.7), head length
from 7.6-38.6 cm (av. 19.4), head width from 2.8-5.8 (av. 4.4), branch number per plant from 24.6-86.0 (av. 58.7),
seeds per branch from 5.0-93.4 (av. 45.8), plant yield from 1.0-88.6 g (av. 42.5), branch length from 2.5-17.0 cm (av.
6.9) and 100 seed weight from 1.5-4.9 g (av. 3.0). Nearly 72% genetic stocks had lemma arista formation, while
pedicel length was observed in ratio of 4.5% short, 62.5% medium and 33% long. Stigma yellow colouration was
almost of equal proportion and almost 69% showed grey purple leaf sheath pigmentation.

Nearly 65% lines showed yellow midrib colouration of flag leaf. Maximum of genotypes (86%) expressed grey orange dry
anther colour. Broader lower part of panicle was the most common state of expression. Six types of glume colour and
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length were observed with yellow white and short glume of maximum frequency. Majority of the genotypes showed free
threshability with only one being difficult. Yellow white caryopsis, elliptic grain shape (dorsal and profile view), medium
germ mark were most common state of expression. All except one had lustrous grain, while greyed yellow vitreous
albumen colour was most common. Some of the promising genetic stocks are Suent 9, P 45, DSRGM 169, GMN 49, RIL
108 etc. were promising among others. EP 9 though was not uniform but some plants were very promising, which were
harvested separately. In addition to genetics stocks 177 parental lines (17 B + 94 R + 33 AB pairs) were also evaluated
along with four checks in augmented design. Out of these, 173 could successfully be maintained. Out of 33 AB pairs, 12
showed deviation in synchrony for more than 3 days. A and R lines of some of the hybrids under testing showed more than
7 days difference in terms of flowering. Wide variation was observed for 18 quantitative traits on which data were recorded.
Days to flowering ranged from 61-99 days with an average of 77.8 days. Similarly plant height varied from 87.5-290 cm (av.
174 cm), leaf no. 5.3-15.6 (av. 10.2), leaf length from 29.6-94.4 cm (av. 70.5 cm), leaf width from 4.6-12.0 cm (av. 8.5 cm),
panicle length from 20.4-63.2 ¢cm (av. 39.7 cm) among other traits. In terms of qualitative traits nearly 42% genotypes
showed absence of lemma arista formation, while 58% had it. Nearly 85% parental lines gave medium pedicle length and
15% long pedicel. Among 25% of the lines stigma yellow colouration was absent and in rest it was present. Above 37%
lines showed yellow green anthocyanin leaf sheath colouration, remaining were greyed purple. In nearly 73% lines yellow
colouration was missing, while 28% had no stigma anthocyanin colour. Majority (98.7%) of another colour was greyed
orange and semi compact panicle density was most common (68.5%). Eighty percent of parental lines had broadness in
lower part of panicle. In terms of glume colour all range of expression was observed, of which yellow white was most
predominant (54%) and 60% of lines had short glume length. Only 2.5% lines showed difficult threshability. Yellow white
caryopsis, circular grain shape (dorsal) and elliptical profile views were most predominant. Medium germ mark was
recorded in majority (83%) of cases and maximum of the lines (98.7%) were lustrous. We observed that almost 54% lines
had 3/4t farinaceous and 97.8% greyed yellow endosperm. Some of the promising lines are: BRJ356A, CSV14RA, 11A2,
279A, 1049A, AKMS30A, AKMS36A, IMS9A, AKR436, AKR492, AKR73, C43, ICSB324, ICSB675, ICSB731, Indorel2,
Indore23, Indore26, Indore27, Indore29, NRCSHO05, NRCSHO08, NRCSH09 and RS29 among others. DNA has been
extracted from the lines for molecular characterization. Some of the selected lines were crossed to established MS lines to
develop experimental hybrids.

Diversity among 93 selected lines was studied using 35 SSR markers. Data suggested considerable variability grouping
the lines in two main clusters with several out-layers (Fig. 2). Further analysis of the data is under progress. Conversion of
I-12 and 9B into shoot fly resistant version using 1S18551 has been initiated. Crosses have been made and polymorphism
between the parents using 35 SSR markers has been carried out. Additional markers are being investigated. Out of the 35
markers eight were non-polymorphic, while nine can differentiate all the three parents. Fifteen markers could not
differentiate 9B with 1S18551, while four were non-polymorphic between I-12 and 1S18551. Shoot fly QTL specific markers
are being investigated to detect polymorphism between the donor and recipients.
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Fig. 2. Genetic relationship among selected lines
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Assessment of morphological and molecular diversity among Maldandi landraces: Eighty two Maldandi accessions
were evaluated for their morphological and molecular diversity. Both morphological and molecular diversity revealed
wide variation among the genotypes studied. The morphological traits (qualitative and quantitative) were subjected to
clustering using Euclidean based distance matrix. The 17 metric traits classified the accessions into two major
clusters with two out-groups while, the 19 qualitative traits clustered the accessions into one major cluster with six
out-groups. Un-weighted neighbour joining clustering based on 16 SSR markers grouped the accessions into three
clusters with three accessions (IS 33764, EP 132 and NLC 18) as distinct outliers (Fig. 3). The 16 SSRs identified a
total of 82 alleles with an average of 5.13 alleles per marker. The PIC values among the markers ranged from 0.01 to
0.75 with an average of 0.36. The standard check, M 35-1 (a selection from the original Maldandi) could not be
differentiated from EP 98, LG 2, LG 10, IS 4509 and IS 40791 based on qualitative data alone, while EP 54 and IS
33839 were indistinguishable from M 35-1 solely using SSR markers. High correspondence between the groups
based on quantitative, qualitative or molecular data was not observed though considerable number of genotypes
showed correspondence in terms of grouping pattern. This could be attributed due to less number of markers used in
the present study. A combination of morphological and SSR data will be effective method to differentiate the lines
rather than any single method. Thirteen Maldandi accessions were selected based on their phenotypic performance
and dough and roti quality traits for its incorporation in rabi improvement programme.
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Fig. 3 Unweighted neighboUrjoining clustering of 82 Maldandi accessions using SSR genotyping

Development of superior forage sorghum genotypes (C Aruna)

Expt 1: Genetic improvement of forage restorers: 45 hybrids developed by crossing 10 parents in half diallele design,
and their parents were sown in RCBD with three replications. The parents include 5 multi-cut genotypes, one single-
cut genotype, one sweet sorghum line, 2 brown mid-rib lines, one stem borer tolerant line. Data was recorded on the
forage yield attributes and quality parameters. For green fodder yield, HC 308 and SEVS 4 have better per se
performance, and positive and significant combining ability. For brix, Kellar is the best combiner followed by PC 23.
More number of leaves was observed in HC 308 and SEVS 4, and both the parents are good combiners for leaf
characters. PC 23 was found to flower early followed by UPMC 503, Keller and Nizamabad local. Of these,
Nizamabad red, EC 582508 and Keller have significant combining ability in desirable direction (Table 7).

Table 7: Performance of the parents and their combining ability

SSG59-3 | UPMC | UPMC | PC23 | HC308 | KELLER | EC582510 NIZ EC SEVS 4
503 512 LOCAL | 582508
DF 081" | 164" | 031 | 0.67™ | 264 | -169* | -056*(70) | -183% | -1i7~ | L.64*
(66.7) ©57) | (677 | (623) | (71.7) (66.3) (66.7) (67.0) (72.7)
PIht 6.40% 144~ | -185% | 1848 | 116~ | -20.0* 7.2 173 190% | 220
@72.7) | (877 | (166.0) | (270.7) | (303.3) | (235.7) (219.3) 2187) | (236) (314.7)
Tilerslpl | 0.092% | 0001 | -0.035* | 0017 | -0.06™ | -0.014 -0.022 0059% | 0009 | -0.028
048) | (0092) | (0.001) | (0.27) | (0.04) (0.14) (0.122) (0.378) | (0073) | (0.088)
LeafNo. | -0.189 0117 | -055* | 0256 | 0.76™ | -0383 | -03(9.33) | -0411* | -035 | 1.06™
933 | (1033 | (10 10) | (267 | (867 (8.67) (9.67) (13)
leaf 0433 | 1706* | -0.711 | 0456 | 1.261 3.34% 4,60 0156 | 271+ 1.84%
length (72.7) (69.3) (76) (653) | (80.3) (76.3) (64.7) (17.7) (70.7) (79.7)
Leaf 077 014 | 036% | -0.35% | 0028 | 0.29%(6) | 0.02(5.73) | -0.22* 0.17 0.62%
width (5.73) 593 | (69) | (59 | (58 (5.6) (6.23) (7.4)
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SSG59-3 | UPMC | UPMC | PC23 | HC308 | KELLER | EC582510 NIZ EC SEVS 4
503 512 LOCAL | 582508
GFY/5 pl -93.9 45 1661 | -420% | 13L.1* 228 | -786(1200) | -68.9 38.6 599+
(1317) | (1533) | (1167) | (700) | (1867) | (1400) (1533) | (1500) | (2300)
DFY/5 pl 262 224 | -650% | -5L2% | 736" -13.9 557 227 -55.4% 194+
(360.9) | (444.7) | (2995) | (269.4) | (699.8) | (4556) (347.9) @77.2) | (3433) (726)
Stem wt 7.94 133 | -446" | 556%™ | 206 -0.33 -0.28 778 | 1867 | 781
(187.3) | (160.7) | (141.3) | (104) | (242) (200) (162.7) (209.3) | (188) (346)
Stem 0.05(L13) | 0.1 0.07 -0.25 0.09 0.19 043 0.08 012 0.19
girth @1y | @1e) | 099 | 122 (L37) (2.21) (L21) (132) (L43)
Brix 0,07 0.79% | 065% | 049* | -004 168% | -029(140) | -0.23 037 0.27
(113) ©67) | (103 | 80 | (100 (18.0) (11.0) (11.3) (11.7)

Expt 2: Evaluation of forage, sweet sorghum, dual purpose and brown midrib genotypes for forage yield and quality.
32 genotypes including 11 local forage genotypes, 2 sweet sorghum lines, 7 brown midrib lines, two dual purpose
lines, 4 high biomass lines, along with 3 forage checks, CSV 21F, HC 308 and SSG 59-3, were sown in RCBD
replicated thrice. There were significant differences among the genotypes. The forage lines PSC 1, SL 44 and the
BMR lines, EC 582508 and 582504 were early compared to the checks used. Leaf parameters like leaf number,
length and width were good in high biomass lines, SSRG 164, 200, 212, 214 and 222, and in forage locals,
Katarkhatav, Ramkel. Sweet sorghum lines, SSV 84, RSSV 9 and SSV 74 were having more leaves. For brix content,
the forage local from Punjab, SL 44 (15%), and the BMR lines, EC 582504 (14.3%) and BMR 23150B (14%) were
promising compared to the checks, HC 308 and SSG 59-3 (12%). The sweet sorghum lines SSV 74 and RSSV 9
and the high biomass line, SSRG 164 recorded significantly high green fodder yield over the checks on plant basis.
The locals Ramkel, Katarkhatav and the high biomass lines SSRG 222, 200 and 212 had given high fodder yields
compared to the checks. The high biomass lines, SSRG 164 and SSRG 214 had high crude protein values followed
by the brown mid rib line, BMR 23375R. For IVDMD also the brown midrib lines, EC 582510 and EC 582504
recorded high values of 59 and 58.9% respectively.

Expt 3: Evaluation of the mutagenic derivatives of SSG59-3 for fodder yield and quality: 30 mutant derivatives of SSG
59-3 obtained from Hisar were sown 2 row plots in RCBD with 3 replications along with the multi-cut check, SSG 59-
3 to see their performance for fodder yield and quality. A lot of variation was observed among the mutant derivatives.
SSG 226 was the earliest to flower (61 days), followed by SSG 237 (61.3 days), 215 (62.3 days) and SSG 250 (65
days), while SSG 59-3 flowered in 72 days. SSG 222, 227 and 244 were found to have desirable leaf parameters like
more number of long leaves. For green fodder yield per plant, four genotypes (SS (10.3%), SSG 223 (9.0%) were
promising. Six genotypes recorded high protein percentage compared to SSG 59-3. High protein was observed in
SSG 232 (12.1%) followed by SSG 256 (11.9%), where SSG 59-3 recorded 10.7% of protein. Four lines showed high
IVDMD compared to SSG 59-3 (50%), highest being in SSG 222 (51.1%).

Expt 4: Evaluation of forage hybrids: 29 hybrids based on 5 ms and 5 R lines were sown in RCBD with three
replications along with the check, CSH 20MF. Data was recorded on green fodder yield and dry fodder yield. Out of
29 hybrids evaluated, six hybrids yielded more than 10% over the check, CSH 24MF. 3042 A x PC 23 and 3051 A x
PC 23 yielded significantly higher than the check hybrid, CSH 24MF for green fodder (259 g/ha) and dry fodder (132
g/ha) yields (Fig. 4). The hybrid, 3072A x BMR23369 was the earliest to flower.
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Fig.4: Performance of forage hybrids for green and dry fodder yield
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Performance of elite sorghum genotypes for protein digestibility (KN Ganapathy and S Audilakshmi)

A set of 48 genotypes including parental lines, released varieties, germplasm lines and breeding lines were evaluated
for protein digestibility, an important nutritional trait which enhances the value of sorghum as livestock and poultry
feed. Turbidity assay for rapid screening of high protein digestible lines were used in our study to screen the test
genotypes. Wide range of variability was observed for this trait ranging from 23.5 (27B) to 70. 39 % (BN 535). In
general, the parental lines and released varieties recorded low variability for this trait indicating significant scope for
its improvement. From among the various lines tested BN 535 (70.39%), SPV 462 (65.39%), SPV 1775 (69.7), SPV
1758 (65.2) and RSSGV 12 (59%) were found promising and may be tested under replicated multilocational
experiments facilitating identification of stable lines for its incorporation in breeding programmes and development of
high protein digestibility lines.

Genetic modification of sorghum for improving sorghum quality for specific end uses (S Audilakshmi,
IK Das, C Aruna, KN Ganapathy)

Genetic studies on starch content 8x 8 diallel: To study the genetics of starch content in sorghum non restorer lines
( B lines ), genetic material from 8 x 8 diallel was grown during Kharif 2008,2009,2010. All the three years, data
was collected on 8 parents and 28 F;s for starch content, days to flowering, plant height, panicle length, panicle width,
panicle weight, grain weight, 100 grain weight and grain hardness.

Correlation study: Correlation coefficients were computed and starch content was found to be negatively correlated
with grain hardness (r=-0.15), days to flowering (r= - 0.15) and plant height (r= - 0.15).

Genetic studies: Over three years (2008, 2009 and 2010), Environments and treatments were significantly different
for all the traits however, parents x environments, hybrids x environments, SCA x environments and GCA x
environments were significant for traits 100 grain weight, grain hardness and starch. The GCA and SCA effects were
significant for all the traits. Magnitude of SCA effects were predominant for starch content, panicle width, panicle
weight and grain weight indicating that the traits are governed by non-additive gene effects. The non-additive nature
can be utilized advantageously in hybrid development programmes. For pure line development, the selections need
to be made in advanced generations.27 B, 422B and 356 B with high starch content were best combiners for starch
content. Following were the best combiners for different traits.

Starch content; 27B, 422B, 356 B; Grain hardness: 332B, 304 B, 463 B; Grain softness: 356B, 27 B, 111 B; 100

Grain weight: 356 B, 111B, 422B, and 27B; Seed weight: 332 B, and 422B; Panicle width: 111B, 332B, and 27B;
Panicle length: 27B, and 111 B (Fig.5).
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Fig. 5: General combining effects for starch content in sorghum male sterile lines

Identifying superior germplasm lines for high amylose/amylopectin ratio: Kharif grain is mostly utilized for industrial
uses and it has become essential to breed for specific end uses. It is envisaged to breed for high amylopectin
genotypes suitable for bread, snacks and dry breakfast cereals industry, easily digestible genotypes for poultry
industry, and better fermentation efficiency and high ethanol recovery genotypes for ethanol industry. The first most
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requirements in breeding programme are availability of sorghum genetic stocks with high amylopectin. Our objective
was to identify genetic stocks with high amylopectin. We evaluated 22 germplasm lines for amylopectin content. The
22 genetic stocks were grown in RCBD during rabi 2009. The data was collected on plant height, days to flowering,
grain weight and amylose content / amylopectin content. Amylose content was estimated by Williams et al. (1958)
method and subtracted from 100 to obtain amylopectin %. Germplasm lines varied from 71 to 100% for amylopectin
(Fig.6). The best line, GP 118 recorded 100 % amylopectin. GP 118 is 153 cm tall, flowers in 90 days and has 26 g
grain / plant. GP 121 recorded 81% amylopectin. The germplasm line, GP 118 which recorded 100% amylopectin is
low grain yielder, photosensitive. This line is ideal for utilizing in crossing programme for development of high yielding
high amylopectin sorghums which will be useful in food, feed and ethanol industry.

Evaluation of hybrids based on new MS lines for grain yield and starch quality: 65 hybrids based on 11 ms and 19 R
lines along with 2 checks (CSH 16 and CSH 23) were grown in RCBD with 3 replications. Observations were
recorded on plant height, panicle length, days to flower and grain yield. Ten hybrids recorded more than 10%
improvement over the checks for grain yield. The hybrid, 455A x CB134 with grain yield of 4608kg/ha showed 19%
and 38% improvement over CSH 16 and CSH 23 respectively. The early hybrids, 606A x CB 134, 415A x CB 141,
3183A x CB 143 and 339A x CB 143 showed more than 20% improvement over the early hybrid check, CSH 23.
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Fig.6. Performance of germplasm lines for % amylopetin

Table 8. Promising hybrids in the hybrid trial

Hybrid Days to Plant Panicle GYkg/ h % increase % increase over
flower height length over CSH 23 CSH 16

455A x CB134 66 187.8 23.89 4608 37.7 19.3
606A x CB134 60 231.1 25.22 4583 36.9 18.7
3060A x CB134 66 180 24 4101 22.5 6.2
606A x CB136 63 220.6 24.78 4181 24.9 8.3
415A x CB141 60 228.7 29 4274 27.7 10.7
455A x CB141 65 203.3 24.11 4226 26.3 9.4
2299A x CB141 63 210.6 26.44 4076 21.8 5.6
3183A x CB142 63 201.1 25.11 4399 314 13.9
3183A x CB143 61 261.7 22.11 4340 29.7 124
339A x CB143 62 275.6 22.78 4323 29.2 12.0
606A x CB146 65 206.1 24.33 4174 24.7 8.1
339A x CB147 63 215.6 22.11 4486 34.0 16.2
455A x CB147 66 196.1 24.56 4385 31.0 13.6
3183A x CB147 62 220.1 27.67 4438 32.6 14.9
3183A x CB151 59 208.9 22 4250 27.0 10.1
CSH 16 60 212.8 27.22 3861 154 0.0
DSRH 10-1 67 193.9 19.54 4059 21.3 5.1
Mean 64 201.4 25.32 3523

C.V. 2.56 6.97 8.57 23

C.D.5% 2.66 22.68 35 1308

C.D.1% 352 29.98 4.63 1729
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Evaluation of genotypes for semolina recovery: Preliminary studies on identification of lines with high semolina
recovery were carried out with a set of about 50 high yielding elite lines and varieties during rabi, 2009. The moisture
per cent of these genotypes were standardized and milling experiment was carried out. The flour and the semolina
were separated through 0.710 mm sieve. High variability was recorded among these genotypes with recovery
ranging from 14.12 to 35.05 %. The range of semonila recovery in MS lines was 14% (296 B) to 29% (463 B); the
range in R lines was 27 % (AKR 354) to 35% (RS 673); among varieties it was 25% in CSV 15 and 30% in SPV
1616; the range in germplasm lines was 15.6% to 32.7%. The MS lines being soft seed, there is less recovery as
compared to R lines. The highest semolina recovery was recorded in RS 673 (35.05) followed by RS 627 (33.0) and
SPV 1616 (33.0).

Developing early duration and photoperiod insensitive grain sorghum MS and R lines (Sunil Gomashe)

For developing early and photoperiod insensitive MS and R lines, seven lines comprising elite late B lines (296B,
2077B and 27B), elite early B lines (7B and 2219B) and early variety CSV 17 and popular restorer CS 3541 were
crossed in diallel (7 x 7) design during kharif, 2010 for generating F1 hybrids. A total of 24 Fis were generated and
quantity of hybrid seed obtained ranged from 2 (2077B x CS 3541) to 234 (AKMS 14B x CSV 17). All the hybrids
were sown during rabi 2010 for generation advancement.

Evaluation of germplasm for earliness and photoperiod insensitivity: A total of 19 lines were obtained from ICRISAT,
selected on the basis of earliness and photoperiod insensitivity (Minimum deviation in days to flowering in kharif and
rabi seasons). The lines were sown during kharif, 2010. Sufficient seeds were not obtained for sowing on multiple
dates. The seeds for these lines will be multiplied during rabi, 2010-11 and evaluated during kharif , 2011 and rabi
2011-12.

QTL analysis for seed weight in sorghum (R Madhusudhana)

Seed weight (SW) constitutes an important component of grain yield. Plant breeders prefer larger grain size and
weight during crop improvement programmes to enhance the grain production. Seed weight is the target for breeding
not merely as a component of grain yield, but because of its impact on end-use quality and consumer preference.
Quantitative trait loci (QTL) analysis was conducted for SW in sorghum using a recombinant inbred line population of
168 lines developed from cross, 296B x 1S18551. The 168 RILs and two parents were evaluated in five seasons
during four post-rainy seasons of 2003 (R03), 2004 (R04), 2005 (R05) and 2009 (R09), and during rainy season of
2008 (K08) at DSR, Hyderabad in three replications. Linkage map with 234 microsatellite markers was constructed
and used for associating the phenotypic data with genotyping data.

Genetic variation for seed weight: The seed weight (g) of the RILs in R03, R04, R05, KO8 and R09 and the 5-year
averages were normally distributed with a good fit. Some of the RILs transgressed the low SW parent (1S18551) and
the high SW parent (296B) in all the environments. The differences among the RILs for SW were highly significant.
The mean SW of individual RILs in different environments ranged from 1.06 g to 4.23 g with a grand mean ranging
from 1.71 g to 3.42 g over environments.

QTL for seed weight: SBI-01 harbored six QTL contributing to seed weight (Fig. 7). The genomic region between the
SSR markers, Drenhsbm64 and Xcup24 harbored a major QTL (QGW-6) explaining 8-22% of phenotypic variation.
This QTL was consistently associated with seed weight in R03, R04 and R09 and across season’s data. Parent 296B
contributed for increased seed weight at this locus. Similarly, the genomic region between SSRs, Drenhsbm63 and
Drenhsbm50 was consistently involved in the expression of seed weight explaining 5.25-11.78% of trait variation.
However, at this locus, the alleles from 296B contributed negatively to seed weight. This QTL (qGW-4) was identified
during both rainy (K08) and post-rainy (R05) seasons indicating its cross-season expression. The other four QTL
identified on SBI-01 were qGw-1, 2, 3 and 5.

QTL gGW-8 on SBI-03 was consistently identified during R04 and R09 with 296B contributing for increased seed
weight. Another QTL (qGW-12) on SBI-06 and qGW-13 on SBI-10 were also consistent in their expression. At gqGW-
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12 locus, the alleles from parent 296B increased seed weight accounting 6.63-9.33% of phenotypic variation, while
the QTL qGW-13 on SBI-10 contributed 6.63-9.86% of trait variation. The other four QTL loci, qGw-7 (on SBI-02),
qGW-9 (on SBI-03), gGW-10 (on SBI-04) and qGW-11 (on SBI-07) were identified in individual seasons. At all these
QTL, 296B contributed alleles for increased seed weight explaining 4.73-12.19% of phenotypic variation.
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Fig. 7. QTL for seed weight detected in RILs of sorghum cross, 296B x 1S18551.

Development of rabi parental lines and varieties with rabi adaptability (Prabhakar)

Development of MS lines using exotic and indigenous lines: Conversion programme was continued for 118 pairs in
various backcross generations (indigenous and exotic) and out of them, a total of 88 pairs were selected and
characterized for 23 traits. The main characters considered for selection were grain color, quality, size, luster and
sterility/fertility reactions.

Backcross generations | No. of pairs | Sterile/Fertile | Selected pairs
BC 5 (A/B) 13 Fully sterile 10
BC 4 (A/B) 8 Fully sterile 6
BC 3 (A/B) 5 Fully sterile 3
BC 2 (A/B) 20 Fully sterile 14
BC 1 (A/B) 25 Fully sterile 18
BC 4 (A/B) 18 Sterile/fertile 12
BC 6 (A/B) 17 Fully sterile 15
BC 7 (A/B) 12 Fully sterile 10
Total 118 88

Varietal improvement

a) Performance of SPV-1829 in AICSIP trials under shallow soils: The variety SPV-1829 exhibited superiority over
checks Mauli and M35-1 for grain and fodder yield at National level tested under shallow soils from rabi 2007-08 to
rabi 2009-10 (Table 9). In grain yield, it was superior by 21.17% and 24.14% over checks Mauli and M35-1,
respectively. For fodder yield, it gave 6.50% and 14.54% more yield than the checks Mauli and M35-1, respectively.
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Table 9: Summary grain yield data of SPV-1829 in AICSIP Trials (Rabi 2007-10)

Trait Year of Testing Proposed Variety Check Check Qual. Qual. CDat CcVv
SPV-1829 Var. 1 M35-1 Var. 2 Maulee Var. 1 SPV-1830 Var. 2 SPV-1831 5% (%)
Mean Grain | 1%t Year 2007-08 (IVHT) 739 853 628 712 793 232 18.39
yield 2nd Year 2008-09 1209 756 846 1118 1020 259.8 15.8
(kg/ha) 34 Year 2009-10 1024 848 982 1003 1012 - 23.94
Weighted Mean 1013 816 836 965 955
Percentage | 1t Year 2007-08 (IVHT) -- -133 +17.6 +3.79 -6.8
increase or | 2nd Year 2008-09 +59.9 +42.9 +8.1 +18.5
decrease 31 Year 2009-10 +20.75 +4.28 +2.09 +1.18
over the
azgﬁ'f(;ngnd Mean +24.14 +2117 +4.97 +6.07
varieties

b) Evaluation of 66 improved breeding lines in shallow-medium and deep soils separately, indicated that 54
promising varieties (21 in shallow-medium and 33 in deep soil) were significantly superior to checks M35-1/Mauli
and CSV-22 for grain and fodder yields. Breeding for earliness indicated 13 and 18 lines earlier by 2-5 days than the
check Mauli in shallow-medium and CSV-22 in deep soils, respectively. Selected varieties for shallow soils namely
SLV-15, 34, 40, 43, 60, 100, 101, 102 and 111 gave 5.3 to 46.1% more grain yield than Mauli. In deep soil, varieties
SLV-15, 34, 40, 43, 50, 60, 100, 101, 102, 109, 125, 131, 135 and 136 showed 6.2 to 39.8% superiority for grain
yield than CSV-22.

B line improvement: B line improvement for diversifying genetic base led to selection of 36 B lines out of 60 lines.
Characterization of 40 new CMS lines (32 indigenous and 8 exotic) was done for 23 traits and 110 new test hybrids
were made using 16 CMS lines and 21 R lines for assessing combining ability. Selected B lines viz. SLB-9, 10, 11,
12, 19, 22, 27, 35, 36, 39, 45, 46, 48, 49, 54, 59, 60, 62, 73, 76, 80, 82, 96, 101 and 104 gave 5.8 to 46.7% more
grain yield than the check 104B.

R line improvement: R line improvement for diversifying genetic base led to selection of 29 R lines out of 44 lines.
Selected R lines, viz. SLR-10, 13, 17, 24, 27, 30, 31, 34, 38, 39, 57, 60, 61. 64, 67, 71, 72, 74, 80, 83, 89, 90, 97,
100, 109 and 112 gave 4.8 to 36.4% more grain yield than the check RS-585.

Evaluation of experimental hybrids (EHT): All the 110 experimental hybrids tested were fully fertile. Fifteen
experimental hybrids out of 110 hybrids tested gave 7.2 to 47.3% more grain yield than CSH-15R. Some of the best
hybrids were 104 A x SLR-31, SL-50A x SLR-47, SL-73A x SLR-125, 104 A x SLR-57, 104 A x SLR-70, 104 A x
SLR-126, 104 A x SLR-67, SL-9A x SLR-57, SL-12A x SLR-31, SL-12A x SLR-57, SL-19A x SLR-47, SL-60A x SLR-
31, SL-81A x SLR-126, 104 A x SLR-47 and SL-12A x SLR-67. Besides, 87 hybrids were selected for grain yield
and quality out of 137 test hybrids evaluated at small plots in augmented design at Solapur.

V. Achievements in sorghum breeding at AICSIP centers
PDKV, Akola

l. Names of the Breeders and designation:
Dr. R.B. Ghorade, Senior Research Scientist
Dr. D.T. Deshmukh, Sorghum Breeder
Dr. V.V. Kalpande, Jr. Sorghum Breeder

Il. Major achievements (3-4 bullets)
o  Kharif entry SPV 2024 (AKSV 114-1) promoted from IVT to AVHT 1st year
e Rabientry SPV 1903 (AKSV 70R) promoted from AVHT 1t year to AVHT 2nd year (shallow soil)
o  Rabientry SPV 2029 (AKSV 178R) promoted from IVHT to AVHT 1st year (shallow & deep soil)
e Rabientry SPV 2031 (AKSV 177R) promoted from IVHT to AVHT 1st year (shallow & deep soil)
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e Registration proposals of rabi variety PKV Kranti & Kharif sweet sorghum variety AKSSV 22 have been accepted
for registration by PVP & FR authority and registration fee for the registration of said variety have been deposited

by this unit

e  Pre released one kharif hybrid AKSH 150 (SPH 1635) at University level

M. Detailed report
a. AICSIP trials conducted and highlights in 2-3 bullets/ each trial
Kharif Grain Breeding Trials :-
i.  Advance Varietal cum Hybrid Trial (AVHT)
e  Best entries - 1036, 1032, 1063, 1068, 1066, 1071, 1067,1064
. Initial Hybrid Trial (IHT)
e  Best entries — 2038, 2041, 2040,2070
il Initial Varietal Trial (IVT)
e  Best entries — 3023, 3027, 3047
Kharif Forage Breeding Trials
iv. Initial Advance Varietal Trial (IAVT) Single cut
e  Best entries — SPV 2055, SPV 2050, SPV 2058
V. Initial Advance Varietal Hybrid Trial (IAVHT) Multi cut
e  Best entries — CSH 20MF, SPH 1667,SPH 1623
Kharif Sweet Sorghum Breeding Trials
Vi. Initial Advance Varietal Hybrid Trial (IAVHT) Sweet sorghum
e  Best entries — SPV 2076, SPV 2071, SPV 2073

b. State/station trials conducted and highlights in 2-3 bullets/ each trial
Kharif Grain Breeding Trials :-
i. Multilocation Hybrid Trial (MHT)
e Best entries — AKSH 150, AKSH 482, AKSH 510
i Multilocation Varietal Trial =1 (MVT-I)
e  Best entries — AKSV 181, AKSV 179, AKSV 114-1
i Multilocation Varietal Trial - [I(MVT - 1I)
e  Best entries — AKSV 193, AKSV 199
iv. State Multilocation Varietal cum Hybrid Trial (SMVHT)
e  Best entries - SMVHT 104, SMVHT 103, SMVHT 111
Kharif Forage Breeding Trials :-
i, Station Varietal Trial - | (SVT - 1) Single cut
e  Best entries — AKFG — 09-6, I. Ramkel
e  Station Varietal Trial (POP) - Il (SVT - II) Single cut
e  Best entries — Khamgaon Local, Mangurpil Local
Rabi Grain Breeding Trials :-
i. Multilocation Hybrid Trial - | (MHT-I)
e  Best entries — AKSH 523R, AKSH 524R, AKSH 527R
. Multilocation Hybrid Trial - Il (MHT-II)
e  Best entries — AKSH538, AKSH 542, AKSH 543
ii. Multilocation Varietal Trial — I (MVT - 1)
e Bestentries — AKSV 70R, AKSV 178R, AKSV 203R
iv. Multilocation Varietal Trial - Il (MVT - 1)
e  Bestentries — AKSV 210R, AKSV 219R, AKSV 220R

c. Seed production achievements
Breeder seed production

Sr. Parental Line | Quantity to be produced (qt) | Area Sown (ha) Quantity produced (qt)
No (national indent) (row seed yield)

1 AKMS 14A 2.00 1.50 25

2 AKMS 14B 1.00 1.50 3.0

3 AKR 150 1.00 1.00 15
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Nucleus seed production

Sr. Parental Line Quantity to be produced (kg) | Area Sown (ha)
No

1 AKMS 14A 25 0.10
2 AKMS 14B 15 0.10
3 AKR 150 15 0.10
4 AKR 73 10 0.10
5 AKR 354 10 0.10
6 MS 296 A 10 0.10
7 MS 296 B 5 0.10
8 CS 3541 10 0.10
9 MS 70 A 10 0.10
10 MS 70 B 5 0.10

d. Germplasm evaluation

1.

aklrown

AB lines - 54

R lines — 425

Germplasm Collection — 240

e. Objectives of breeding programme (3-4)

Development and evaluation of new hybrids/varieties

Development of ms lines for high yield and resistance to shootfly and grain mold
Development of R lines for high yield along with resistance to shootfly and grain mold
Development of multicut hybrids and varieties for higher yield and better quality
Development of high yielding and shoot fly resistant rabi hybrid and varieties.

[ No. of crosses trait based successfully made (with pedigree): 88 experimental hybrids have been made during

kharif 2010
Advanced generations maintained and lines selected
Grain mold resistance breeding

o Development of male sterile lines : Fs - F12: 6 progenies-selected 3; Fs: 80 progenies-selected 29

o Development of Restorers: Fui- F12:4 progenies-selected 4; Fs: 136 progenies-selected 29

Shoot-fly resistance breeding programme: F7 to F1.
o Development of male sterile lines - F1o: 7 progenies-selected 4
o Development of Restorer lines- F7 to F12: 25 progenies-selected 11

Breeding for agronomic superiority

¢ Development of Restorer lines- Fio: 5 progenies-selected 4

¢ Development of Restorer lines- F2 to Fe: 35 progenies-selected 67

o Development of male sterile lines — F2 to Fe: 26 progenies-selected 87

Breeding material from Coordinated breeding research: 4 progenies-selected 4

Rabi Breeding Material — 2010 — 11

e Back cross material- BC2 to BCe: 462 pairs
o MS line derivatives- Fs: 49

o R line development-Fs to F1o: 82

Number of MS, R and Varieties in pipe line
o MS lines — 2 developed and 31

oR lines-51

o Varieties — 75

f.  Professional achievements (2010-11)

Publications from AICSIP work: 4

Varieties / hybrids identified / released at state level — Pre released one kharif hybrid AKSH 150 (SPH 1635) at

University level
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SDAU, Deesa

l. Names of the Breeders and designation :- Dr. S. K. Jain & P. R. Patel

Il. Detailed report

a. AICSIP trials conducted and highlights in 2-3 bullets/ each trial

SN Trial Best entries
1 AHT Grain, Grain yield: SPH 1678 (2811.71 Kg/ha 15.56%), SPH 1675 (2742.64 Kg/ha 12.73%) , SPH 1682

(16+4) (2699.99 Kg/ha 10.97%) , CSH 23 (2433.03 Kg/ha)

2 IVHT Grain Grain yield: SPH-1648 (2367.57 kg/ha 12.12%) and SPH-1651 (2326.12 g/hal0.15%), CSH 23
(18+5) (2111.71 kg/ha); SPV 1999 (2049.85 kg/ha 18.59%), CSV 23 (1728.53 kg/ha )

3 IVT Grain (7+5) Grain yield: SPV 2080 (2274.77 Kg/ha 5.87%), SPV 462(NC) (2148.65 Kg/ha)

4 IAVT (Dual) Grain yield: SPV 2012 (2253.15 Kg/ha 5.84%), SPV 1862 (2170.87 Kg/ha 2%), GJ-39 (LC) (2128.83
(17+4) Kg/ha)

5 | IAVTF(SC) (7+3) Green Fodder: HC 308 (NC) (512.60 g/ha), CSV 21F (NC) (461.30 g/ha),
IAVHTF (MC) Green Fodder: SPH 1667 (778.77 g/ha 8.52% — | cut), SPH 1623 (719.27 g/ha - | cut), CSH 20MF (NC)

6 | (7+4) (717.60 g/ha - | cut),

7 Evaluation of local Green Fodder: CO (FS) 29 (636.10 g/ha 13.37%),
checks (16) CSV 21F (561.10 g/ha), Rampur Local (551.40 g/ha)

b. State/station trials conducted and highlights in 2-3 bullets/ each trial

No Trial Best entries

1 | LSVTD Grain:(3) SPV 1690 (1422 kg/ha ,10.7%), SR 2803 (1397kg/ha,8.7%), CSV 15 (1285 kg/ha)
(7+3) Fodder:(4) SR 1904 (15378 kg/ha 19.3%), SR 2803 (14620 kg/ha 13.4%), SR 2717-1 (14403 kg/ha 11.8%),

CSV 15 (12887 kg/ha),

2 | SSVTD Grain:(2) SR 2805 (1377.5 kg/ha 7.9%), CSV 15 (1276.8 kg/ha).
(11+3) Fodder:(1) CSV 15 (13223 kg/ha).

3 | SSVT(F) Fodder:(3) SRF 1663 (29727kg/ha 5.2%green and 17262 kg/ha dry), CSV-21F (28265kg/ha green and
(6+2) 17251 kg/ha dry),

c. Seed Production achievements

Sr. No. Crop (Variety) Breeder Seed (Kg) TF seed (Kg)
1 heat (GW 396) 3100 Nil
2 |Cumin (GC-4) 1140 Nil
3 |Green gram (GM-4) 2200 Nil
4 JSorghum GJ-39 & GFS-5) Nil 1195 & 168

d. Germplasm evaluation
o Atotal of 328 accessions of forage and dual type sorghum were evaluated and characterized during kharif 2010.
e Based on the results top five accessions identified superior are ejn-11, e143, ds 1005, ds 1001 and e 193.

e. Objectives of breeding programme (3-4)
e Development of high yielding varieties/hybrids coupled with pest and disease resistance.

RVSKVV, Indore

Development of dual and fodder type genotypes of sorghum suited to the region
Seed production programme of released varieties/hybrids.

To conduct Frontline Demonstrations.

Collection, maintenance and utilization of germplasm.

l. Names of the Breeders and designation: Shri. V.P.Kataria( Sci.); Dr. Usha Saxena (Sci.); Dr. K. Shrivastava (Sci.)
Il. Major Achievements:
e SPV 1862 completed 3 years of testing
o  Evaluation of kharif germplasm (250) and exotic germplasm (244)
e Successfully production of certified seed of CSH 18 in kharif (15t time) and
e developed seed production technology for CSH 18
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M. Detailed report
a. AICSIP trials conducted and highlights in 2-3 bullets/ each trial

Discipline | Trial name | Best entries / treatments | Remarks (not more than 5 lines)
Breeding : Coordinated Trials
1 IHT SPH1680(6172.8 Kg/ha); SPH1674(5915.6 kg/ha); SPH 1680 found most promising for grain yield as well as
SPH1684(5504.08kg/ha); LC (CSH 18)-(5478.36 kg/ha) fodder yield
2 AVHT(GS) | SPH1629(5762.28 kg/ha); SPH1648(5349.76kg/ha); 1.SPH 1641 and SPH 1647 were found promising for both
SPH1641(5221.16kg/ha) grain and fodder yield
2. local check (JJ 1041) gave highest fodder yield(185 g/ha).
3 IAVHT SPH-1668(4475.28kg/ha); SPV2065; SPV1871, SPV1870; SPV 1871 and SPV 2061 were found promising for Grain and
SPV2061 Fodder both
4 VT SPV462(4295.24kglha); SPV2079(4218.08kg/ha);
SPV2083(4012.32kg/ha)

b. State/station trials conducted and highlights in 2-3 bullets/ each trial

Breeding : station Trials
1 | SVTI (1-12x PKV809) 2-2-1-3-2 ; IS 73210x SPV 1428) 3-3-1-3-6; ; SPV 1862 Ist entry from Group efforts
SVTII SPV1862; 296B X 58586)1-2-2-1-1; 1-091; SPV1820
SHTI 296A XI-29; IMS9A XI-27; 24-6-6-5-3AX I-12; IMS9A X20-2-2-2-1-6-4; IMS9A XI-16
SHT I 13-1-3-6-3-1AX |-12; 6-1-1-1-3-1-3A XI-12; 6-1-1-1-3-1-3AX |-14; 6-1-1-1-3-1-3AX 93001; 6-1-1- Hybrids are based on A2 Ms lines
13-1-3AX 91012

¢. Seed Production achievements

varieties | Nucleus seed production Breeder seed production | Certified seed production Achieved
JJ 1041 5kg 3.0kg - Achieved
JJ 938 5kg 3.0¢q - Achieved
IMS9A 3kg 15q - Achieved
IMS9B 5kg 2.0q - Achieved
1-12 5kg 25q - Achieved
CSH 18 - - 4.0q Achieved

Germplasm evaluation

Genetic Resources Objective No. of germplasm evaluated
Experiment V Evaluation of Kharif landraces 103
Experiment IV Evaluation of mini-core sorghum collections 244
Experiment Il Evaluation of kharif germplasm 107
Experiment Il Scented sorghum improvement 22F1, 10P and 92 F2s
Gird region germplasm Maintenance and evaluation of gird regions germplasm | 50

d. Objectives of breeding programme
1. Development of Dual purpose varieties/hybrids
2. Development of New Ms lines and restorers
3. Evaluation of germplasm for seed size and colour

e. No. of crosses trait based successfully made (with pedigree): Four
AKMS 22Ax IMS9B, ( SPV 1439x I-6) x ( CSV 23x E240), I-12x ( CSV 23x E219), ( SPV 1439x SPV 65) x ( CSV 20x E253)
Experimental hybrids : Sixty

f.  Advanced generations maintained and lines selected

Generation Selection grown Selection made

F2 7 83
F2 (_elite x_germplasm) 99 165
Fa 15 37
Fs 14 40
Breeding Group efforts

F2 18 97
F3 22 17
Fs 18 43
Fs 27 50

e  F2-7 progenies: selected 79; F4-Fs-27 progenies: selected 79; Coordinated breeding research- F2-Fs-29 progenies:
selected 101; F4-Fs-42 progenies: selected 87
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e Development and Evaluation of Restorers: Twenty restorers developed at Indore were evaluated with established
national restores viz; Rs673 and C43. Among these twenty, I-27, 1-29, 1-26, 1-28, I-16, 20-1-1-2-1 found good combiner
for grain yield.

o ICRISAT: seventeen restorers were evaluated. Among these ICSR 91020, icsr 93001, ICSR 25001& ICSR 33 found
promising

e MS development and evaluation and maintenance

e MS Maintenance: - IMS9A, AKMS22A, 27A, 296A, 13-1-3-6-3-1A, 24-6-6-5-3A, 13-1-4-6-1-4A, 6-1-1-1-3-1-3A

e Old ICRISAT MS lines: 101A, 1003A, 89002A, 425A, 324A, 496A, 489A, 504A, 557A, 1005A, 9001A, 465A, 38A, 677A,
691A, 400A, 334A, sp 94021A, 608A, 304A grown and only 89002A, 504A, 1005A, 1003A, 400A, 38A maintained

o  New ICRISAT MS lines: 4 MS lines supplied during 2009-10 were grown and maintained 3057A, 3058A, 3060A, 3062A

e  MS developmental Programme:- New MS Programme: 26 pairs were grown and BC1 was given. Old MS programme:
24 Pairs were grown and BC3 was given

Number of MS, R and Varieties in pipe line

e MSline;- 1for A1 MS, 2 for A2 MS

e Restorers- 8

e  SPV 1862 completed 3 years testing

e Two new entries may be included during 2011

Professional achievements
o  Awards / rewards: Illrd prize for poster presentation in 40th AGM at Coimbatore.

ANGRAU-RARS, Palem

M.
a.

Names of the Breeders and designation: Dr. M.V. Nagesh Kumar, Senior Scientist

Major Achievements (3-4 bullets):

e PSV-56, a pre-release high yielding dual purpose sorghum culture, is a pedigree selection from SPV-462 and PKV-
801. This culture shown good performance in state level multi location trials with an yield potential of 3000-3200
kg/ha (GY) and 5500-6000 kg/ha (FY)

e |dentified promising grain sorghum inbred lines with pre and post flowering drought tolerance namely ICSA-333,
ICSA-464, ICSA-731, ICSA-739, ICSR-196, ICSR-89053 and ICSR-91020.

o |dentified potential sweet sorghum lines for hybrid development namely, ICSA-479, ICSA-480, SSV-74, ICSV-700,
ISCV-93034

Detailed Report

AICSIP trials conducted and highlights

o During Kharif 2010, five trials namely AVHT-GS, IHT-GS, IVT-GS, IAVHT-DP, and IAVHT-SS were conducted and
submitted data for analysis to DSR.

e In AVHT-GS, the entries SPH-1644, SPH-1647 followed by CSH-16 recorded higher grain yield per plot.

e InIHT-GS, the entries SPH-1679 and SPH-1680 shown superior performance for grain yield per plot.

e InIVT-GS, the entries SPV-2077, SPV-2078 and SPV-2079 recorded higher grain yield per plot.

State/station trials conducted and highlights

o InDual purpose Sorghum AVT trial, among 10 entries evaluated, PSVDP-206 (3079 kg/ha GY and 6093 FY) and
PSVDP-210 (3345 kg/ha GY and 6643 kg/ha FY) recorded highest yield performance.

e Ingrain sorghum PYT, 14 entries were evaluated and the entries PSVGS-105 (3705 kg/ha) and PSVGS-106 (3979
kg/ha) shown highest performance for grain yield.

Seed Production achievements
e  Breeder seed production of SPV-462; 10.00 quintals
o  Breeder seed production of PSV-2:  6.00 quintals
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d. Germplasm evaluation
o In DSR-Special sub project on Yellow pericarp sorghum improvement, 29 local germplasm collections were evaluated
and maintained during Kharif 2010. Further, 102 germplasm lines obtained from DSR were also evaluated during
Kharif 2010. However, due excess vegetative growth, seed set was observed only in 40 lines.

e. Objectives of breeding programme

Development of high yielding dual purpose sorghum varieties though hybridization and selection

Development of sorghum varieties/hybrids with pre and post flowering drought tolerance

Breeding for development of sweet sorghum cultivars

Improvement of yellow pericarp sorghum for grain yield and stover quality

No. of crosses trait based successfully made (with pedigree):

Advanced generations maintained and lines sel.: The following crosses were advanced from Fs to F4 generation: 12
Number of MS, R and Varieties in pipe line:

Professional achievements (2010-2011)

e Varieties/hybrids identified/released at state level: PSV-56, a dual purpose sorghum culture will be given for minikit
testing.
g. Awards / rewards: Received Best Pulses Research Worker Award during Annual Convocation of ANGRAU on 30.12.2010.

MPUA&T, Udaipur

I Names of the Breeders and designation: Dr B.R.Ranwah, Sorghum Breeder
Il. Major Achievements

This year 12 entries were contributed by Udaipur center in AVT/IVT/IHT pertaining to Grain / Dual purpose /
Forage sorghum trials.

In grain sorghum trials the center has contributed 5 entries at national level viz. SPV 1874 (SU 1270), SPV 1875
(SU 1273) AVT-grain late kharif, SPV 1999 and SPV 2000 in AVT grain kharif and SPV 2083 in IVT grain.

In dual purpose sorghum trials the center has contributed 4 entries at national level viz. SPV 2006 (SU 1318),
SPV 2012 (SU 1343) AVT-DP and SPV 2060 (SU 1344) and SPV 2061 (SU 1363) in IVT-DP.

In forage sorghum trials the center has contributed 3 entries at national level viz. SPV 2006 (SU 1318) AVT-SC,
SPV 2052 (SMU 1) and SPV 2053 (SMU 4) in IVT-MC.

Performance of dual purpose sorghum genotype SPV 1822 was quite convincing for last three years at national
level. The release proposal at national level will be submitted in coming workshop.

M. Detailed Report

a. AICSIP trials conducted and highlights

Trial Promising entries
AVHT- 1. Maximum grain yield (52 g/ha) was provided by experimental hybrid SPH 1647, it provided 11 to 100 % more grain yield than the hybrid checks.
Grain 2. The second best experimental hybrid was SPH 1651 (49 g/ha) followed by check CSH 16, it provided 4 to 88 % more grain yield than the hybrid
checks.
3. Among experimental varieties SPV 2000 developed by Udaipur center provided maximum grain yield and gave 10 to 120 % more grain yield than
the varietal checks.
IVT-Grain |1. Seven entries were evaluated against checks. The difference between entries was non-significant for grain and dry fodder yield
2. However, test entry SPV 2083 developed by Udaipur provided maximum grain yield, it provided 9 to 50 % more grain yield than the checks with
reasonably good dry fodder yield.
IHT-Grain |1. Sixteen experimental hybrids were evaluated against checks. The difference between entries was not significant.
2. However, four experimental hybrids viz. SPH 1674, SPH 1687, SPH 1684 and SPH 1680 provided 35, 22, 14 and 10 % more grain yield respectively
than the best check CSH 23 with reasonably good dry fodder yield.
IAVHT-DP |There was a common trial of entries pertaining to initial as well as advance stage of testing.
2.Among the entries in initial stage of testing SPV 2061 (SU 1363) entry developed by Udaipur center was found promising with respect to grain yield
as it provided 27 % more grain yield than the best check CSH 16.
3. Likewise in advance group entry SPV 2006 (SU 1318) developed by Udaipur center provided 35 % more grain yield than the best check CSH 16.
Further both the entries were significantly better in dry fodder yield than the check CSH 16 and were statistically at par to other checks except check
CSV 21F.
IAVT-SC |1. There was a common trial of entries pertaining to initial as well as advance stage of testing.
2.Among the entries in initial group two entries SPV2056 and SPV2057 were found promising with respect to green fodder yield and its per day
production, as these entries provided 23 and 18 % more green fodder yield than the best check CSV 21F. While SPV2057 was also marginally better
than check CSV 21F for dry fodder yield and its per day production.
3.Among the entries in advance stage none was found better than the best check CSV 21F in terms of both green fodder as well as dry fodder yield
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IAVHT-MC |1. Seven genotypes evaluated against 4 checks but, difference between entries was insignificant for green and dry fodder yield in first cut. However,

maximum green fodder yield based on total of three cuttings was provided by entry SPH 1667 (986 q ha'*) followed by check Sudan grass (920 g ha:

1),

2. In terms of percentage the above genotype provided 7 per cent more green fodder yield.

3. With respect to total dry fodder yield obtained in three cuts, none of the test entry could out yield check Sudan grass.

4. Variable performance was observed in the entries in different cuts, while the performance of entries as well as check was poor in third cut due to
poor regeneration.

T-4

1. Fifteen mutagenic derivatives of SSG 59-3 were evaluated against check SSG 59-3. The difference between entries was significant for green fodder
yield in I and Il cut and for dry fodder yield in I1l cut only.

2. Among the entries two mutagenic derivatives SSG 226 and SSG 253 were found promising on the basis of total of three cuts for both green as well
as dry fodder yield.

3. As SSG 226 provided 5 and 13 % more green and dry fodder yield respectively, likewise SSG 253 provided 5 % more green and dry fodder yield
respectively than check.

b. State/station trials conducted and highlights

Station 1. Seventeen test entries developed by Udaipur center were evaluated against 5 checks. Difference between entries was significant for grain and
Varietal dry fodder yield.
Trial 2. Six entries viz. SU 1365, SU 1367, SU 1379, SU 1366, SU 1371 and SU 1376 were found promising with respect to both grain as well as green

fodder yield except SU 1371 for green fodder yield.

3. Among these three entries SU 1365, SU 1367 and SU 1379 provided 19 to 22 % more grain yield and 24 to 27 % more green fodder yield than
the best check CSV 15.

4. Promising genotypes identified in station trial will be contributed in coordinated initial trials of grain, dual purpose and forage sorghum for
national evaluation.

3 Breeding

Seed Production achievements

Breeder seed
SN Variety Quantity (kg)
1. CSV 15 110
2. CSv 17 160
3. CSV 23 70
4. PJ 1430 100

Nucleus seed of CSV 10, CSV 15, CSV 17, PJ 1430, AKMS 14A & AKMS 14B was produced as desired

Germplasm evaluation

This year two sets of germplasm lines received from DSR, Hyderabad were evaluated. The first set under mini-core
sorghum collection consisting of 244 lines and second set consisting of 103 land races was evaluated for DUS traits.
Promising lines were identified for multi cut attributes viz. IS 602, IS 1233, IS 28313, IS 28389, IS 28747, IS 28449 &
IS 28614for utilization in station breeding programme and seed of these lines will be procured from DSR.

Objectives of breeding programme (3-4)

Development of early maturing dual-purpose genotypes

Incorporation of proper resistance to common insect pests
Incorporation of proper resistance for major diseases

Development of production technology for newly developed genotypes

No. of crosses trait based successfully made

This year fresh crosses were attempted to incorporate drought resistance, earliness, insect resistance & disease
resistance.

However the target could not be achieved satisfactorily as there was grain setting in only two crosses due to adverse
climatic conditions.

To cover the failure more crosses were attempted at OSN, Warangal as per above objectives.

Advanced generations maintained and lines selected

Selections were made for early, dual purpose plant types with insect/disease resistance from progenies of 24 crosses
in F2, 35 crosses in Fs, 23 crosses in Fs, 7 crosses in Fs, 9 crosses in Fe and 18 crosses in F7 generation.

Beside these 2 crosses in Fs, 5 crosses in F4 and 7 crosses in Fr received from DSR, Hyderabad under group activity
were evaluated and promising segregants were selected.
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Stabilized lines from advance generations were selected for grain, dual purposes and forage sorghum for their
evaluation in station trial.

h.  Number of MS, R and Varieties in pipe line

SPV 1874 AVT-Grain late kharif; ii. SPV 1875 AVT-Grain late kharif; iii. SPV 1999 AVT-Grain kharif; iv. SPV 2000
AVT-Grain kharif; v. SPV 2006 AVT-DP & AVT-SC; vi. SPV 2012 AVT-DP

i.  Any new experiment conceptualized, if so give details

In kharif 2010 Initiated experiment on identification of genetic markers for shootfly resistance for which parents have
been identified (27B, AKMS 14B, DJ 6514, IS 2312, IS 2205, SUENT 11, CSV 17 and CSV 23) and crosses were
attempted in diallel mating.

j. Professional achievements (2010-11)

Varieties / hybrids identified / released at state level: Pratap Chari 1080 released at state level notification awaited.
Number of genetic stocks registered: 2

NARI, Phaltan

Names of the Breeders and designation: Dr. Rishika Sharma (Breeder)
Major Achievements

e  Sent 2 hybrids for multi-location testing (result awaited).

e  Sent 2 selections for multi-location testing (result awaited).

Detailed Report

a. AICSIP trials conducted and highlights
Kharif (4 Trials):

Effect of staggered planting on stalk yield, sugar content and ethanol yield of sweet sorghum for increased harvest
window:

CSH-22-SS (1st 2nd, 3¢ and 5t date of sowing) and SSV-74 (4t date of sowing) have been found to be the best for
high ethanol yield and total sugar index.

IAVHT Trial:

Note:

SSRV 1 (DSR), SSRV 2 (DSR), RSSV 209 (Rahuri), ICSV 25272 (ICRISAT), ICSSH 58 (ICRISAT), RSSV 192 (Rahuri)
and NARI-SSH-1 (NARI) have shown shoot fly tolerance.

NSSV 261 (DSR), ICSSH 70 (ICRISAT), RSSV 192 (Rahuri) and ICSSH 58 (ICRISAT) have been found to be the best
entries on the basis of IPS, FPS, biomass, brix %, juice yield and grain yield.

Characterizing and identification of new sorghum sources for high biomass (Photoperiod sensitive) for second
generation biofuels traits

SSRG-222, SSRV-43 and SSRV-44 have been found to be the best entries for high ethanol yield and total sugar index.
Assessment of sweet sorghum for post harvest deterioration of stalk and juice quality

V2T1, V2T2 and V2T4 have been found to be the best for high ethanol yield and total sugar index.

V2 is CSH-22-SS. T1: Juice & stalk weight and quality assessment at harvest (0 hr), T2: Juice & stalk weight and
quality assessment at 24 hr after harvesting and T4: Juice & stalk weight and quality assessment at 72 hr after
harvesting.

Rabi (3 Trials):IVHT-SS Trial:

IVHT 3010 (Replication 1) and IVHT 3035 (Replication II) have shown shoot fly tolerance.
IVHT 3008 (Replication 1) and IVHT 3040, IVHT 3036 (Replication ) have shown stem borer tolerance.

AVHT-SS Trial:

AVHT 1012, AVHT 1020 (Replication 1), AVHT 1050, AVHT 1054 (Replication Il) and AVHT 1067, AVHT 1070, AVHT
1080 (Replication Ill) have shown shoot fly tolerance.

AVHT 1024 (Replication I) and AVHT 1076 (Replication Ill) showed no incidence of stem borer.

AVHT 1005 (Replication I), AVHT 1040, AVHT 1031, AVHT 1042 (Replication Il) and AVHT 1071, AVHT 1064, AVHT
1083 (Replication Ill) have shown stem borer tolerance.

Sweet sorghum evaluation for stalk yield, biomass, juice yield quality (sugar traits) and winter season adaptation: Crop
is still in the field. It was planted late due to heavy rains in November.
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b. State/station trials conducted and highlights in 2-3 bullets/ each trial
o  Kharif (19 Trials): 172 promising selections were identified.
o Rabi (10 Trials): Evaluated 172 Fs progenies. Some promising progenies which have shown potential for post-rainy
season have been identified.

c. Seed Production achievements
e  Produced seed of 4 hybrids and 2 promising selections on large scale (Plot size: ~ 2000 m2) in Rabi 2010-11.

d. Objectives of breeding programme
o  Development of sweet sorghum varieties and hybrids for both monsoon and post-monsoon seasons.
o Development of high brix CMS lines.
o Identification of promising lines for syrup production.

No. of crosses (trait-based) successfully made (with pedigree):

o Diallel (20): Parents used are NARI-SS-27, IS-61, NARI-LC-07-5, NARI-SS-112, NARI-SS-131-1, NARI-SS-233, SSV
84, NARI-SS-163 and 1S-38666 - Trait: High brix and high biomass.

e Line x tester (70): Parents used are ICSA-34, ICSA-423, ICSA-432, ICSA-448, ICSA-459, ICSA-467, ICSA-479, ICSA-
529, ICSA-565, ICSA-685, NARI-SS-31, NARI-SS-169, NARI-SS-172, NARI-SS-180, NARI-SS-221, 1S-19476, NARI-
SS-155, NARI-SS-201, NARI-SS-203 - Trait: High brix and high biomass.

Advanced generations maintained and lines selected:

o  Kharif: F5 (274 progenies, 172 selected), Fe (73 progenies), F7 (23 progenies), Fs (46 progenies). Could not obtain
seed of Fs, F7 and Fs generations due to heavy rains during flowering period.

e Rabi: Fs (172 progenies, final selection of material not carried out till todate for kharif 2011 planting), Fs (115 progenies,
crop is in grain filling stage because of late planting due to heavy rains in November)

Number of MS, R and Varieties in pipe line:
e MS: 15; Varieties: 17 hybrids & 2 selections

e. Professional achievements (2010-11)
o No. of entries contributed to AICSIP and state trials: 4 (2 hybrids + 2 selections)
o No. of entries promoted to next level in AICSIP and state trials: Result awaited
e Workshops / conference / meetings attended: 1

GBPUAA&T, Pantnagar

l. Names of the Breeders and designation: Dr. P.K. Shrotria, Professor & Senior Sorghum Breeder & Officer l/c
Il. Major Achievements

e Release of single cut forage sorghum variety Pant Chari 7 from Uttarakhand State Variety Releases Committee
o Release of multi cut forage sorghum variety Pant Chari 8 from Uttarakhand State Variety Releases Committee

M. Detailed Report

a. AICSIP trials conducted and highlights in 2-3 bullets/ each trial
e  Seven Trials (5 on forage + 1 on dual purpose and 1 on sweet sorghum)
e  Best entries in Different Trials

Trial Name of Trial No. of Name of best entries in the trial
No. entries
tested
Trial 1 | IAVT Single cut Forage Sorghum 10 SPV 2056, SPV 2058 (based on green and dry fodder yield)
Trial 2 | IAVHT Multicut Forage Sorghum 11 SPH 1667, SPH 1666, CSH 20 MF (based on green and dry fodder yield)
Trial 3 | Screening in F3 progenies for quality 27 From the 27 F2 selections belonging to 4 different crosses, only 10 Fs single plant

progenies were selected on the basis of forage yield traits, seed producing ability in multicut
types, seed quality, sweetness of stem, disease resistance and brown midrib colour.

Trial 4 | Evaluation of SSG 59-3 improved 16 None of the entry was better than SSG 59-3 in respect of yield however the entries SSG
through mutagenesis 225, SSG 227, SSG 231, SSG 233, SSG 234, SSG 236, SSG 244 were among the best
entries for yield forage quality and disease resistance
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Trial 5 | Evaluation of local checks used in 16 CO (FS 29), SSG 59-3, CSV 21 F, HC 308, MP Chari (based on yield and quality)
forage trial for their yield and quality
IAVHT Dual Purpose Trial 21 SPV 2065, SPV 2067 (based on grain and Stover yield )
IAVHT Sweet Sorghum Trial 21 SPSSH 30, SPH 1670, SPV 2074 (based on fresh cane yield and juice yield)

b. State/station trials conducted and highlights in 2-3 bullets/ each trial

Two State trials (1 on multicut + 1 on single cut forage sorghum)

One Station trial on evaluation on experimental hybrids

One station trial on Ph. D. Thesis Research (Line x Tester Analysis in forage sorghum hybrid based on alternate
cytoplasm)

Highlight of the trials

Name of Trial Name of best entries in the trial
State Varietal/Hybrid Trial on multicut forage sorghum UTMCH 1308 (H), UTMC 539 (V), UTMC 541 (V), CSH 20 MF (Check)
State Varietal Trial on single cut forage sorghum UTFS 58, UTFS 63, UTFS 66
Evaluation of experimental hybrids 32A; x Pant Chari 6 (UTMCH 1309), 104A x Pant Chari 6 (UTMCH 13010), 28 Az x

Pant Chari 6, ICSA 276 x Pant Chari 6
Line x Tester Analysis in forage sorghum hybrid based | Data analysis is under progress
on alternate cytoplasm (Ph. D. Thesis Research)

¢. Seed Production achievements

Breeder Seed Production Nucleus Seed Production
Name of Variety/Parental line Quantity (Kg) Name of Variety/Parental line Quantity (Kg)

Pant Chari 5 50.0 Pant Chari 5 25.0
Pant Chari 6 (UPMC 503) 100.0 Pant Chari 6 , (UPMC 503) 25.0
2219 A 61 (Carryover of Kharif 2009) 2219A 25.0
2219B 20.0 (Carryover of Kharif 2009) 2219B 20.0

ICSA 467 15.0

ICSB 467 10.0

d. Germplasm evaluation

376 germplasm lines of single cut/multicut forage sorghum, Sudan types, dual purpose types/sweet sorghum types and
brown midrib type were planted and evaluated
52 A/B pairs of CMS lines (Aiand Az cytoplasm based) were planted and evaluated for gca

e. Objectives of breeding programme

Development of high yielding single cut/ dual purpose and multicut varieties and hybrids of forage sorghum with high
energy value, palatability and voluntary intake.

Genetic improvement of parental lines/stock for value addition in terms of increased digestibility, protein content, total
soluble solids (TSS), resistance to foliar diseases and shoot pests, reduced HCN content and other anti-nutritional
factors.

Basic genetics studies in the field of nutritional quality improvement and foliar disease resistance using conventional
and molecular techniques.

Diversification of cytoplasmic sources for development of multicut forage sorghum hybrids by using alternate cytoplasm
(A2, As, As).

No. of crosses trait based successfully made: 21 crosses: Following crosses were successfully made with objective of
improvement in forage yield (multicut as well as single cut), forage quality and foliar disease resistance (particularly
anthracnose and zonate leaf spot) Advanced generations maintained and lines selected

Generation Crosses/ progenies planted Crosses/ progenies selected

F1 28 crosses 16 crosses

F2 27 crosses 200 progenies of 21 crosses

F3 327 progenies of 58 crosses 175 progenies of 47 crosses

Fa 55 progenies of 7 crosses 40 progenies/progeny plot of 7 crosses

Fs 168 progeny plots of 27 crosses | 148 progeny plots of 21 crosses

Fe 5 progeny plots of 4 crosses 5 progeny plots of 4 crosses

Fz 16 progeny plots of 9 crosses 12 progeny plots of 9 crosses
Screening plots (Fs | 37 progeny plots of 29 crosses 28 Progeny plots of 29 crosses
onwards)
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Number of MS, R and Varieties in pipe line: State level :Three (UTMC 539, UTMC 540, UTFS 58)

f.  Any new experiment conceptualized, if so give details :

Assessment of segregating progenies of crosses between BMR (brown mid rib) and GMR (green mid rib) lines for
protein and fiber content and digestibility. (for planting in Kharif 2011)

g. Professional achievements

Varieties / hybrids identified / released at state level: Two varieties released at State level viz. Pant Chari 7 (single cut)
and Pant Chari 8 (multicut)

No. of entries contributed to AICSIP and state trials: AICSIP Trials: Three entries (two hybrids and one variety of
multicut forage sorghum) and two checks hybrids of multicut State Trials: Multicut forage sorghum: Six entries (one
hybrid and five varieties of multicut forage sorghum) and three checks (one varietal and two hybrids).Single cut forage
sorghum: Six entries of single cut forage sorghum

No. of entries promoted to next level in AICSIP and state trials: State Trials: Multicut forage sorghum: Six (UTMCH
1308, UTMC 539, UTMC 540, UTMC 541, UTMC 542, UTMC 543) Single cut forage sorghum: Three (UTFS 58, UTFS
63, UTFS 66)

MPKV, Rahuri

Name of the Breeder and Designation: Dr. S.R. Gadakh, Senior Sorghum Breeder,MPKV., Rahuri.

Major Achievement:

o Identified the sweet sorghum genotype RSSV 167 for ethanol production.

Developed new CMS line 2010A and 2016 A

Identified new rabi sorghum genotypes RSV 1098 for medium soil.

Identified RSV 1078, RSV 1238, RSV 1186, RSV 1230, RSV 1453 and RSV 1458 as a Shootfly tolerant donar.
Identified the donar viz., RSV 1407, RSV 1426 and RSV 1444 for drought.

Development of genetic stock:

The Fifteen (15) genetic stock viz., RPOSV 3 (popping), RSV 1006 (Potential yield),RPASV 3 (Pappad),RSV 458
(Shootfly and drought),RSSGV 46 (Hurda),RSE 3(Shootfly),RSV 1130 (Shootfly),RSV 1151(Potential yield),RSV
1161 (Potential yield),RSV 1188 (Shootfly),RSV 1353 (Drought),RSV 1209 (Potential yield),RSSV 167(Sweet
sorghum),RSSV 138 (Sweet sorghum) and RSSV 106 (Sweet sorghum) have been developed and registered with
NBPGR.

Detailed Report

a. AICSIP trial conducted

AVHT (Deep soil): The genotype 2006 and 2024 in RI, Local Check and 2036 in RIl, 2066 and 2072 in RIll were
observed to be promising for grain and fodder yield.

IVHT (Deep soil) : The genotype 9013 and 9012 in RI, 9042 and 9044 in RII, 9074 and 9082 in RIIl were observed to
be promising for grain and fodder yield.

In experimental hybrid trial, the hybrid 185A x SLR 39 and 185A x SLR 47 were observed to be promising for grain and
fodder yield.

b. State/ Station trial conducted

The two State level trial viz., State MLT rainfed and irrigated are conducted during rabi season.

The genotypes RSV 1151 and RSV 1187 in State MLT rainfed and Phule Revati and RSV 1201 in State MLT
irrigated were observed to be promising for grain and fodder yield.

The three University MLT trial on deep, medium and shallow soil are conducted during rabi season. The genotype RSV
1197 in deep soil, RSV 1098 in medium soil and Phule Anuradha in shallow soil were observed to be promising for
grain and fodder yield.

The Fourteen station trials are conducted during rabi season. The genotypes RSV 1251, RSV 1188, RSV 1230, RSV
1381, RSV 1395, RSV 1407, RSV 1426, RSV 1444, RSV 1454, RSV 1471, RSV 1499, RSV 1501 and RSSGV 46
were observed to be promising for grain and fodder yield.

The four hybrid station trials are conducted during rabi season. The hybrids RSH 1011, RSH 1034 , RSH 1075 and
RSH 1113 were observed to be promising for grain and fodder yield
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c. Seed production achievements

S.No Varieties National Indent

Targeted Achieved

A Nucleus Kg Kg

1 Swati 10 10

2 Sel 3 5 5

3 CSV 216 10 10

4 CSV 19SS 15 15

5 SSV 84 15 15
Targeted Achieved

B Breeder Qtls Qtls

1 CSV 216 1.0 1.0

2 Phule Vasudha 1.0 1.0

3 Phule Chitra 2.0 2.0

d. Germplasm Evaluation: Total 216 germplasm were evaluated during rabi season.

e. Objective of breeding programme

Develop superior varieties and hybrid combining high yield and acceptable quality of grain and fodder under
adaptability and resistance to major pests, diseases and resistance to major pests, diseases and abiotic factors.
Develop superior Rabi sorghum varieties for alternate uses like Hurda, Popping and pappad.

Develop rabi sorghum male sterile line.

Development of improved sweet sorghum varieties and hybrids coupled with high biomass and ethanol.

No. of crosses trait based successfully made: a. Deep Soil : 33 crosses; Medium soils: 30; R x R: 29; BxB:7

Advanced generation maintained and line selected

Varietal Improvement: F2-Fe- Progenies 1077 selected 770

B and R lines development F.-Fe- Progenies 325 selected 227

No. of MS, R and varieties in pipelines : MS =2, Varieties : 5; R lines : 4.

f.  Professional achievements

No. of entries contributed to AICSIP and state trials: Kharif : 5; Rabi: 77

o No. of entries contributed to state trials: State MLT:Rabi sorghum (Rainfed) :5; State MLT:Rabi sorghum(irrigated) :9
o No. of entries promoted to next level in AICSIP and state trials: AICSIP trials :15; State trials :7
o  Workshops / conference / meetings attended ~ :2
o  Number of genetic stocks registered :15
NAU, Surat

Three project trials were conducted during kharif-2010 at Surat centre.

IAVT (SC): the genotype ASPV -2057 stood first in green fodder yield (44358 kg/ha) in dry fodder, entry SPV-2005
(9682 kg/ha).

IAVHT (MC): the entry SPV-1622 ranked first in green as well as dry fodder yield (80485 and 17890 kg/ha,
respectively).

Evaluation of the local checks (SC): the entry CO (FS) 29 stood first with 80694 kg/ha green fodder yield and 20417
kg/ha dry fodder yield.

Fs: twenty five crosses sown in this generation and 21 IPs were selected.

F4: twelve crosses sown in this generation and 7 IPs and one bulk were harvested.

New Crosses made during kharif-2010:

Sr. No. Cross
1. GFS-4 X CSV-21F
2. GFS-4 XGFS-5
3. GFS-5 X CSV -21F
4, GFS -5 XGFS-4
5. GFS -4 X SRF - 317
6. GFS -5 X SRF-317
7. CSV -21F X SRF - 317
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UAS, Dharwad

d.

Names of the Breeders and designation: Dr. M.Y. Kamatar, Principal Scientist ( Sorghum Breeding)

Major Achievements

SVD 1010, (5120 Kg/ha) SVD 1011 (5114 Kg/ha) and SVD 1013 (5024 Kg/ha) were found promising compared to
checks DSV 1 and DSV 6 in multilocation testing in Karnataka..

Among the hybridsunder test in Advanced Variety cum Hybrid Trial, only one hybrid SPH 1655 produced the highest
grain yield of 7252 kg/ha grain yield, which was superior to national check CSH 16 (5147 kg/ha ). SPH 1655 was
early to flower than check and other test hybrids and its fodder yield was on par the check.

SVD 0728 (3808 kg/ha) significantly out yielded the check DSV 6 (2341 Kg/ha).

Detailed Report

AICSIP trails conducted and highlights in 2-3 bullets / each trail
Advanced Varietal cum Hybrid Trial:

Among the hybrids, only one hybrid SPH 1655 produced the highest grain yield of 7252 kg/ha grain yield, which was
superior to national check CSH 16 (5147 kg/ha ). SPH 1655 was early to flower than check and other test hybrids and
its fodder yield was on par the check.

Another hybrid SPH 1629 (7141 kg/ha) closely followed the SPH 1655 had bold seeds which exhibited higher test
weight of 2.81 gm per 100 seeds against 2.62 gm of check CSH 16.

Among the varieties, SPV 1999 produced highest grain yield of 5746 kg/ha against local varietal check DSV 6 (5021
kg/ha) and national checks CSV 20 (5144 kg/ha) and CSV 23 (4740 kg/ha).

Initial Hybrid Trial: Only one test hybrid viz., SPH 1682 produced significantly higher grain yield of 7043 kg/ ha and
also produced significantly higher fodder yield of 213 g/ha as against 6845 kg/ha and 147 g/ha grain and fodder yield
of check CSH 16 respectively. This hybrid also had higher test seed weight of 3.00 gm per 100 seeds. This was
followed by another hybrid SPH 1676 (6845 Kg/ha) which produced 28 percent higher grain yield than check CSH 16
but it was on par with the check.

Initial Varietal Trial: Among the twelve varieties tested, recently released national check CSV 23 out yielded all the test
entries with a grain yield of 5191 kg/ha. On the other hand local check DSV 6 produced highest fodder yield of 334
g/ha than all the varieties under test

State / station trials conducted and highlights in 2-3 bullets / each trial

Private Sector Hybrid Trial: Among private hybrids tested, PAC 501, MLSH 296, MLSH 151, PSH 71 were found
promising compared to check CSH 14. and on par with CSH 16.

Multi-location Varietal Trial: In Multi-location Varietal Trial, SVD 0105 5644 Kg/ha), SVD 0709 (5221 Kg/ha), SVD 1010,
(5120 Kg/ha) SVD 1011 (5114 Kg/ha) and SVD 1013 (5024 Kg/ha) were found promising compared to checks DSV 1
and DSV 6.

Station Varietal Trials: Among the 52 varieties tested in three station varietal trials, SVD 0728 (3808 kg/ha) significantly
out yielded the check DSV 6 (2341 Kg/ha). However SVD 0722, SVD 0723 SVD 0734, SVD 0747 and SVD 0303 were
also promising compared to check.

Seed production achievements

Sl. No | Variety | Targetgtls | Achievement | Progeniesgrown | Progenies retained

Nucleus

1 DSV 1 5kg 7kg 150 125

2 DSV 6 10kg 15 kg 200 150

3 SSV 74 5kg 5kg 100 80

Breeder Seed

1 CSV 25 L0 gt 124t

2. SSV 74 1.0qtl 1.3qtl

3. DSV 4 15 qgtl 20 qyl
Truthful

1 DSV 4 50 qgtl 60 qgtl

2 SSV 74 2 q

Germplasm evaluation: Sixty two germplasm lines were grown and purified and maintained by removing mixtures
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Obijectives of breeding programme (3-4)

To develop grain mold resistant R lines and varieties
e To develop dual purpose kharif sorghum genotypes
e To develop downy mildew resistant varieties

e Todevelop early and high yielding genotypes

No. of crosses trait based successfully made

e  One hundred crosses have been effected to select for development grain mold resistant, early and bold seeded R lines
and B lines and varieties.

e Advanced generations maintained and lines selected: F2 Material = (Red x White Popln) X Line -9 progenies: selected
56; Fs Material = Shoot fly Resistance-72 progenies: selected 34; Fs Material = Downy mildew Resistance-63 progenies:
selected 29; Varieties: 50 progenies: selected 23; Fs: 30

e No. of entries contributed to AICSIP and state trials: SVD 1010, SVD 1011 and SVD 1013 Shall be promoted to MLT
and entered in to IVT Kharif 2011.

e Due to rains in seed multiplication nursery and severe shoot fly seed obtained was low and germination was low.
Hence could not supply seeds.

ANGRAU-ARS, Tandur

Names of the Breeders and designation: Dr.C.V.Sameer Kumar, Senior Scientist (Br) & Head ARS, Tandur

Major Achievements

e  Suitable production technology for rabi sorghum areas of Andhra Pradesh was developed by this station and was
popularized among the farming community. Some of the salient recommendations are:

e  Sowing during 2" fort night of October

e 60 kg/ha: 30 kg/ha dose of N and P reach to high yields.

e  Front line demonstrations were conducted and CSV-216 R was popularized and has occupied considerable area
in the tract.

Detailed Report
AICSIP trials conducted and highlights in 2-3 bullets/ each trial
e  Advanced varietal/hybrid trial- Deep soil with 27 entries
o Initial varietal/hybrid trial with 24 entries
e The entries in the trial are coded. The data is under process of analysis.

State/station trials conducted and highlights in 2-3 bullets/ each trial

e  Preliminary yield trial (PYT): 12 entries were tested in three replications. Among them TNDS-1, NTJ-1 and MJ 300
recorded higher yields (3573 kg/ha, 3420 kg/ha and 3310 kg/ha respectively).

e  Multi-location testing (MLT): Nine entries were tested in three replications. Among them MJ 296 and TNDS 7 recorded
higher yields (4100 kg/ha and 3950 kg/ha respectively).

Seed Production achievements

S.No Variety Quantity produced (q) Class of seed
1 CSV-216 R (Phule Yashoda) 22 Foundation
2 Phule Vasudha 26 Foundation
3 TNDS-1 45 Foundation

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

Objectives of breeding programme (3-4)

e Development of high yielding rabi varieties / hybrids, with resistance to shoot fly coupled with good roti making quality
and fodder yield. No. of crosses trait based successfully made

e  Fresh crosses made during 2010-11: CSV 216 R x TNDS-1 to transfer grain and fodder qualities of CSV-216R in to
TNDS-1; TNDS -1 x (Sb x Su-12); CSV-216 R x (Sb x Su-17); PSV-1 x (Sb x SI-11); NTJ-2 x (Sh x SI 8).

e To transfer traits of interspecific derivatives to high yielding varieties.
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Advanced generations maintained and lines selected

135 pre breeding crosses of F5 generation were studied and the 901 selections were made.

Number of MS, R and Varieties in pipe line

25 A and B lines were crossed with 10 R lines to produce experimental hybrids during 2010-11 rabi and the same will
be evaluated during 2011-12.

An entry TNDS-1 is in Ist year minikit testing during 2010-11 rabi season.

Any new experiment conceptualized, if so give details

Preliminary yield evaluation of Sorghum bicolor x Sorghum usumberence interspecific derivatives stabilised material.
No. of entries: 31; Plot size: 3 rows of 5m length; Replications: 3; Preliminary yield evaluation of Sh x SI; No. of entries:
27; Plot size: 3 rows of 5m length; Replications: 3

g. Professional achievements (2010-11)

Varieties / hybrids identified / released at state level

TNDS-1 entry completed first year minikit testing during 2010-11 rabi.
No. of entries contributed to AICSIP and state trials

Three entries to state trials

MAU, Parbhani

Names of the Breeders and designation:
1. Dr S. S. Ambekar, Sorghum Breeder; 2. Prof. R. M. Kokate, Asst. Breeder, 3, Prof. A. W. More, Asst. Biotechnologist

Major achievements
Hybrid SPH 1641 (MS 6937 A x KR 196) ranked first amongst all entries in AVHT (GS) AICSIP at national level. It has
recorded 43.09 gt. /ha. grain yield and 149.88 gt./ha fodder yield.

Detailed Report -AICSIP trials conducted and highlights

AVHT kh 2010:- twenty-four entries including local check (CSH 25) tested in three replications. The design was alpha
design. The superior entries for grain yield were SPH 1647, SPH 1651 and for fodder yield SPH 1644 and SPH 1629.
[HT kh 2010:- Twenty entries including one local check (CSH 25) tested in three replications. The design was alpha
design. The superior entries for grain yield at Parbhani Location found SPH 1677 and SPH 1682, and for fodder yield
the entries SPH 1679 and SPH 1674 were found superior over other entries.

IVT kh 2010:- Twelve entries including one check viz PVK 1053 were tested for superiority. SPV 2083 and CSV 17
were found superior for grain yield, and SPV 2083 and CSV 20 were found to be superior for fodder yield.

Initial and Advanced Varietal Trial (single-cut forage ):- Ten entries including one check viz. PVK 809 was sown for
green fodder yield, among them Local check PVK 809 followed by SPV 2006 were found superior.

Initial and Advanced Varietal and Hybrid trial (multi-cut):- In the trial two cuts were taken and fresh i.e. green fodder
yield was recorded. In the experiment eleven entries including a check PVK 400 were tested. Green fodder yield was
found maximum in the SSG 59-3 and SSG 593M and CSH 24 Mf followed by SPV 2052 found to be better for two
cuts.

State/station trials conducted and highlights in 2-3 bullets/ each trial:- In state level trial conducted at the centre sixteen
entries were tested amongst them PMS 71A X KR 196 and PMS 28A X C-43 were found better than other entries for
grain yield. And for fodder yield AKSV 114-1 and PVK 1053 were found superior. In rabi state multi location trials
rainfed and irrigated threshing is awaited.

h.  Seed Production achievements: - The breeder and nucleus seed targets given were achieved. Germplasm evaluation:
103 germplasm lines evaluated for disease and pest reaction, drought tolerance, agronomic base and grain quality. Fifty
eight promising lines are selected for specific triats during rabi 2011.

i.  Objectives of breeding programme

To develop grain mold tolerant genotypes for kharif season.
Breeding for sweet sorghum.

Breeding for shoot fly resistance.

To breed aphid resistance genotypes.
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V.

e No. of crosses trait based successfully made (with pedigree) For grain mold tolerance: 4; for aphid resistance: 6;
Sweet sorghum hybrids: 6; B X B crossers: 8; R x R crosses: 9

e Advanced generations maintained and lines selected: F2: 31; Fs: 42; F4: 32

e Number of MS, R and Varieties in pipe line: Kharif - MS: PMS 71 B, PMS 90 B and PMS 8 B ; R: KR 191, KR 196, KR
199, KR 125; Rabi - MS PMS 20 B; R: RR 9825, PVR 658, PVR 903, PVR 673

Professional achievements (2010-11)

No. of entries contributed to AICSIP and state trials :

VHT grain sorghum (Kharif)- SPH 1641 (PMS 71 A x KR 196 ) SPV 1882 (PVK 1053)

[HT grain sorghum - SPH 1685 (8 A x KR 196) SPH 1686 (8 A x C 43)

IVT grain sorghum (Kharif)  SPV 2081 selection from SDS 2650

State: PMS 71 A x KR 196; PMS 28 A x KR 191; PVK 1053

AVHT deep soil (Rabi): SPV 1835; SPV 2044 (RSLG 208 x 4852); SPV 2045 (M-35-1 x RR 9805)

IVHT deep soil (Rabi): PVR 901 (PVR 453 x GM); PVR 806 (Phule Yashda x SPV 655)

SMVT irrigated (Rabi): PVR 906 (land race selat Nandkheda); PVR 907 (Phule Yashda x Moti 100)

SMVT rain fed: PVR 901(PVR 453 x GM); PVR 902 - Sel. land race Bhalki; PVR 903 - Sel. From hadgoan local; PVR

904 - Sel.from karnatak local; PVR 905 - Bold sel.from moti.

e No. of entries promoted to next level in AICSIP and state trials: 1. AVHT grain sorghum (Kharif) - SPH 1641 (PMS 71 A
x KR 196); 2. AVHT deep soil (Rabi) - SPV 1835 (bold sel. from Yashoda x Moti 100); 3. Promoted to AVHT from IVHT
(deep soil) SPV 2044 (RSLG 208 x 4852); SPV 2045 ( M-35-1 x RR 9805)

Workshops / conference / meetings attended.
e  Attended kh sorghum annual group meeting held at T.N.A.U., Combatore during Feb.-March 2010, and Rabi sorghum
annual group meeting held at Centre on Rabi Sorghum, Solapur during Aug 2010.

Publications

International journal articles

1.

2.

10.

Audilakshmi S, Mall AK, Swarnalatha M and Seetharama N (2010). Genetic architecture of sweet stalk and associated traits in sorghum.
Accepted in Bio-energy Biomass 34: 813-820.

C Aruna, VR Bhagwat, R Madhusudhana, Vittal Sharma, T. Hussain, RB Ghorade, HG Khandalkar, S Audilakshmi and N
Seetharama.2011. Identification and validation of genomic regions that affect shoot fly resistance in sorghum [Sorghum bicolor
(L) Moench]. Theoretical and Applied Genetics. TAG-DOI 10.1007/s00122-011-1559-y (IF=7.9).

C Aruna, VR Bhagwat, Vittal Sharma, T. Hussain, RB Ghorade, HG Khandalkar, S Audilakshmi and N Seetharama. 2011. Genotype x
environment interactions for shoot fly resistance in sorghum (Sorghum bicolor (L.) Moench): response of recombinant inbred
lines. Crop Protection. doi:10.1016/j.cropro.2011.02.007.

C.V.Sameer Kumar, Ch.Sreelakshmi and D.Shivani. 2010. Genetic diversity analysis in rabi sorghum (Sorghum bicolor L.Moench) local
genotypes. Electronic Journal of Plant Breeding. Vol 1(4): 527-529.

Murali Mohan S, Madhusudhana R, Mathur K,- Chakravarthi DVN, Sanjay Rathore, Nagaraja Reddy R, Satish K, Srinivas G, Sarada
Mani N and Seetharama N. 2010. Identification of quantitative trait loci associated with resistance to foliar diseases in sorghum
[Sorghum bicolor (L.) Moench]. Euphytica: 2010: 176:199-211. (IF=7.5).

Prabhakar and M. S. Raut. 2010. Exploitation of heterosis using diverse parental lines in Rabi Sorghum. Electronic Journal of Plant
Breeding, 1(4): 680-684.
Rakshit Sujay, Santosh HB, Sekhar JC, Nath R, Meena Shekhar, Chikappa KG, Gadag RN and Dass S. 2011. Molecular basis of

genetic diversity with respect to post-flowering stalk rot and pink borer in Maize. Journal of Plant Biochemistry and Biotechnology
DOI: 10.1007/s13562-011-0043-8. (J247)

Rakshit Sujay, Nath R, Sekhar JC, Sai Kumar R, Reddy GLK and Dass S. 2010. Genetic diversity study among popular Indian maize
lines using SSR markers. African Jouranl of Biotechnology (in press).

Rakshit S, Rashid Z, Sekhar JC, Fatma T and Dass S. 2010. Callus induction and whole plant regeneration in elite Indian maize (Zea
mays L.) inbreds. Plant Cell Tissue and Organ Culture 100: 31-37. (P053)

R. Nagaraja Reddy, R. Madhusudhana, S. Murali Mohan, DVN. Chakravarthi, N. Seetharama. 2011. Characterization, development and
mapping of Unigene derived microsatellite markers in sorghum [Sorghum bicolor (L.)]. Accepted for publication in Molecular
Breeding.
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11.

12.

13.

14.

S. Audilakshmi, I.K. Das, R.B. Ghorade, P.N. Mane, M.Y. Kamatar, Y.D. Narayana, and N. Seetharama (2011). Genetic improvement of
sorghum for grain mould resistance: I. Performance of sorghum recombinant inbred lines for grain mould reactions across
environments (2011). Crop Protection (in Press

S.S. Ambekar, M.Y. Kamatar, K. Ganesamurthy, R.B. Ghorade, Usha Saxena, Pooran Chand, B.D. Jadav, I.K. Das, T.G.
Nageshwararao, S. Audilakshmi, N. Seetharama (2011). Genetic enhancement of sorghum (Sorghum Bicolor (L) Moench) for
grain mould resistance: II. Breeding for grain mould resistance. Crop Protection (in Press).

Sunil Gomashe, Misal, M. B, Ganapathy, K. N and Sujay Rakshit. 2010. Correlation studies for shoot fly resistance traits in sorghum
(Sorghum bicolor (L.) Moench). Electronic Journal of Plant Breeding 1(4): 899-902

U.D.Chavan,J.V.Patil and M.S.Shinde. 2010: Preparation of value added product-bread, cookies and chakli using sorghum, wheat,
black flours. Beverage and Food world. 37(10) 53-54.

National journal articles

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Aruna C., PG Padmaja, B Subbarayudu and N Seetharama. 2011. Genetic of traits associated with shoot fly resistance in post-rainy
season sorghum. Indian Journal of Genetics and Plant Breeding. Accepted for publication

Jain S. K., Elangovan M, Patel N. V. (2009). Genetic and Environmental variability in dual sorghum (Sorghum bicolor (L.) Moench) for
yield and related traits. Forage Research, 34 (4): 201-204.

Jain S. K., Elangovan M, Patel N. V. (2010). Correlation and Path Coefficient Analysis for Agronomical Traits in Forage Sorghum
[Sorghum bicolor (L.) Moench]. Indian Journal of Plant Genetic Resources. 23(1):15-18.

Jain S. K., Elangovan M, Patel P. R. (2010)Variation and association among fodder yield and other traits in germplasm of forage
sorghum (Sorghum bicolor (L.) Moench). Indian Journal of Plant Genetic Resources. (Under publication).

Joshi, D.C., P.K. Shrotria, Ravindra Singh and H.S. Chawla (2010) Morphological characterization of forage sorghum [Sorghum bicolor
(L.) Moench] varieties for DUS testing Indian J. Genet., 69(4)): 389-393

Kamatar M.Y. Patil A.M, Arati Yadwad,. Salimath P.M and Swamy Rao T., 2010. Correlation and path analysis in parents and hybrids
for resistance to sorghum shoot fly [Atherigona soccata (Rondani)]. International Journal of Plant Sciences. 5(2):399-403.

Kamatar, M.Y, Patil A.M.,.Salimath, P.M, T.Swamy Rao and Yadwad ,Arati 2010. Screening for resistance to shoot fly in winter sorghum
accession. Plant Archieves 10(1), pp.333-337.

M.Elangovan, Usha saxena and P.N Gadewadikar “ Preliminary evaluation of sorghum ( Sorghum hicolor (L.) Moench germplasm from
Madhya Pradesh, India” (2009). JINKVV Res. J. 43 (1) 19-22.

S. K. Jain and P. R. Patel (2010) Genetic Divergence in Land races of Forage Sorghum (Sorghum bicolor (L.) Moench.) Indian Journal
of Plant Genetic Resources (Under publication).

S. K. Jain and P. R. Patel (2010) Stability analysis for seed yield and their components traits in breeding lines of guar. Indian Journal of
Genetics and Plant Breeding (Under publication).

S. K. Jain and P. R. Patel (2010) Stability analysis for seed yield and their components traits in breeding lines of Cowpea. Indian Journal
of Plant Genetic Resources (Under publication).

Shrivastava, D.K. (2010) Varietal screening in Kalmegh ( Audrographis peniculata) South Indian Hort. (58): 42-44

Sindhe D.G, Biradar B.D, Salimath P.M., Kamatar M.Y, Hundekar A.R, & Deshpande S.K. 2010. Studies on genetic variability among

the derived line of BxB, Bx R & R x R crosses for yield attributing traits in rabi sorghum (sorghum bicolor (L.) Moench) Journal
of plant breeding 1(4): 695-705.

Suneeta Pandey and P.K. Shrotria (2010) Genetic parameters for hydrocyanic acid content in forage sorghum [Sorghum bicolor (L.)
Moench] Forage Res., 35 (1) : 17-19

Talwar, H. S, Prabhakar, Elangovan M, Aruna Kumari, Rao SS, Mishra J.S., Patil JV. 2011. Strategies to improve post-flowering
drought tolerance in Rabi sorghum for predicted climate change scenario, Crop improvement (In press).

U.D.Chavan,J.V.Patil and M.S.Shinde 2010:Nutritional quality of fodder of newly released and promising sorghum
cultivars.J.MAU.35.(1)2-143-145

R.B. Ghorade, P.P. Bhople, P.A. Kahate & A.M. Dethe 2009. PKV Ashwini’ A sweet grained parching type kharif sorghum variety PKV
Ashwini’ A sweet grained parching type kharif sorghum variety. PKV Res. Journal Vol. 33 (2) 2009

D.P. Thakre, R.B. Ghorade & A.B. Bagde 2010. Combining ability studies in grain sorghum using line x tester analysis. Agri. Science
Digest (Accepted)

D.P. Thakre, R.B. Ghorade & A.B. Bagde2010 Identification of heterotic hybrids in grain sorghum. Journal of Maharashtra Agri.
University (Accepted)

Joshi, U.N., Kumar, S., Gupta, K. (2010). Nutritional and anti-nutritional constituents of forage legumes. (Eds. Jai Vir Singh., B S
Chhillar, B D Yadav and U N Joshi), published in Forage Legumes, pp 286-318., Scientific Publisher.
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21.  Sandeep Kumar, Gupta, K and U. N. Joshi (2011).Chemical Composition of Forage Sorghum and Factors Responsible for Increasing
Animal Production. Chapter 4, in Sorghum: Cultivation, Varieties and Uses. (Eds. Thomas D Pereira). ISBN : 978-1-61209-688-9.
2011, Nova Scientific Publisher, Inc.

22. Rana, D.S., Gupta, K and Bhagat Singh. (2010). Response of multicut forage sorghum genotypes to different fertility levels. Submitted
for publication in Forage Research.

23.  Sihag, S. and Pahuja, S.K. (2010). Sorghum Silage — A Vital Solution to Fodder Scarcity. Forage Research 35 (2) In press.

24.  Pahuja, SKK., Saharan, R.P. and Jattan, Minakshi, 2011. Mutation Breeding In Vegetable Crops. In: Breeding and Protection of
Vegetables (Ed. Rana, M.K.). New India Publishing Agency, Pritam Pura, New Delhi- 110 088, Chapter 3, pp. 116-146.

25.  Pahuja, SK., Arora, R.N. and Jhorar, B.S. 2010. Breeding clusterbean (guar) an export potential arid legume for dry areas. (Eds. Behl,
R.K., Kubat, J and Kleynhans, T.). Agrobios (International), Jodhpur- 342 002, Chapter 18, pp. 175-187.

26.  Shinde D. A.; V. C. Kodapully; P. P. Patil and B. D. Jadhav (2010). Variability studies in Sweet Sorghum (Sorghum bicolor (L.) Green
Farming Int. J. 1 (6): 555-558.

27.  Bunker, R.N. and Kusum Mathur.2010. Pathogenic variability in sorghum leaf blight pathogen Exserohilum turcicum. The Indian Journal
of Agricultural Sciences 80: 888-892

28.  Singh AK, Shahi JP and Rakshit S. 2010. Heterosis and combining ability for yield and its related traits in maize (Zea mays L.) in
contrasting environments. Indian Journal of Agricultural Sciences. 80(3): 248-249. (1022)

29.  Rakshit A, Rakshit S, Santhy V, Gotmare VP, Mohan P, Singh VV, Singh S, Singh J, Balyan HS, Gupta PK and Bhat SR. 2010.
Evaluation of SSR markers for the assessment of genetic diversity and fingerprinting of Gossypium hirsutum accessions. Journal
of Plant Biochemistry and Biotechnology. 19(2): 153-160. (J247)

30.  Sekhar JC, Rakshit S, Kumar P, Venkatesh S, Sharma RK, Anuradha M, Sai Kumar R and Dass S. 2010. Improvement in resistance
level of selected maize genotypes through cycles of selection against Pink borer, Sesamia inferens Walker. Indian Journal of
Genetics and Plant Breeding. 70(2): 204-206. (1051)

31, Rakshit A, Rakshit S, Singh J, Chopra SK, Balyan HS, Gupta PK and Bhat SR. 2010. Association of AFLP and SSR markers with
agronomic and fiber quality traits in Gossypium hirsutum L (Ms No. JGEN-D-09000205R1). Journal of Genetics. 89(2): in press.

32.  Gomashe S, Misal MB, Ganapathy KN and Rakshit S. 2010. Correlation studies for shoot fly resistance traits in sorghum (Sorghum
bicolor (L.) Moench). Electronic Journal of Plant Breeding. 1(4): 899-902.

33, Sekhar JC, Kumar P, Rakshit S, Singh KP and Dass S. 2009. Differential preference for oviposition by Sesamia inferens Walker on
maize genotypes. Annals of Plant Protection Sciences, 17 (1): 46-49. (1130)

34.  Sekhar JC, Kumar P, Rakshit S, Singh KP and Dass S. Comparative virulence of egg / larval densities of pink borer ,Sesamia inferens
Walker placed by different methods on maize genotypes. Accepted in Indian Journal of Entomology.

Abstracts

1. Ganapathy, K. N., Audilakshmi, S. and Patil, J. V. 2010. Sorghum as feed for poultry and animals: Performance of elite sorghum
genotypes for protein digestibility. In: Research and Development in Millets: Present status and future strategies in “National
Seminar on Millets” organized by Directorate of Sorghum Research at Hyderabad during 12th November 2010. [1I-20, pp: 123.

2. Madhusudhana,R., Nagaraja Reddy, R., Murali Mohan, S., Chakravarti, DVN., Satish, K., Venkata Ramana, R. and Seetharama,
N.2010. Characteraization of CMS and associated maintainer lines in sorghum (Sorghum bicolor L.) using mt DNA specific
microsatellite markers.In: “Research and Development in Millets™: Present status and future strategies- a compilation of lead
presentations and abstracts of papers submitted for National seminar on Millets, 2010 at NIRD, Hyderabad, on November 12,
2010, Directorate of Sorghum research (DSR), Rajendranagar, Hyderabad-500030. I-28, pp:90.

3. Rajendrakumar, P., Hariprasanna, K., Madhusudhana,R., Umakanth, AV., Elangoan, M. and Seetharama, N. 2010. Molecualr
charecterization of parental lines of rabi sorghum using SSR markers. In: “Research and Development in Millets”: Present status
and future strategies- a compilation of lead presentations and abstracts of papers submitted for National seminar on Millets,
2010 at NIRD, Hyderabad, on November 12, 2010, Directorate of Sorghum research (DSR), Rajendranagar, Hyderabad-500030.
1-29, pp:91.

4, Chandrasekara Reddy, Audilakshmi, S., Madhusudhana, R. and Seetharama, N. 2010. Genetic Diversity in sorghum elite genotyeps. In:
“Research and Development in Millets™: Present status and future strategies- a compilation of lead presentations and abstracts
of papers submitted for National seminar on Millets, 2010 at NIRD, Hyderabad, on November 12, 2010, Directorate of Sorghum
research (DSR), Rajendranagar, Hyderabad-500030. I-37, pp:95.

5. Sunil Gomashe, Sujay Rakshit, Ganapathy, K. N., Elangovan M., Seetharama. N. and Patil J. V. 2010. Assessment of variability and
characterization of selected sorghum germplasm. Research and Development in Millets: Present statust and future strategies in
National Seminar on millets-12th Nov. 2010 at Hyderabad, Andhra Pradesh, India, pp.96

6. Vaishali Agte, M Elangovan, Abhinoy Kishore, K Hariprasanna and N Seetharama. 2009. Health and nutritional quality of sorghum

genotypes. National Symposium on Recent Global Developments in the management of Plant Genetic Resources at NBPGR,
New Delhi, 17-18th December 2009.
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7. V Agte, Hariprasanna K, M Elangovan, Abhinoy Kishore and N Seetharama. 2010. Variation for grain micronutrient contents in sorghum
genotypes. Research and Development in Millets-Present Status and Future Strategies, National Seminar on Millets-2010, DSR,
Hyderabad. pp.105.

8. Hariprasanna K. and Rajendrakumar P. 2010. Estimation of heterosis for grain yield and its component traits in sorghum hybrids.
Research and Development in Millets-Present Status and Future Strategies, National Seminar on Millets-2010, DSR, Hyderabad.
pp.83-84.

9. P. Rajendrakumar, K. Hariprasanna, R. Madhusudhana, A.V. Umakanth, M. Elangovan and N. Seetharama. 2010. Molecular
characterization of parental lines of rabi sorghum using SSR markers. Research and Development in Millets-Present Status and
Future Strategies, National Seminar on Millets-2010, DSR, Hyderabad. pp.91.

Technical bulletins / books

1. Elangovan, M.,Prabhakar, Ganeshmurty K, Nattu Bhai Patel, Raghavendra Rao KV, Jain DK, Jadhav BD, Jain SK, Narwaria BD, Usha
Saxena, Vincent Reddy G, Chandra Sekara Reddy D, Ghorade RB, Tonapi VA and N Seetharama. 2010.Indian Sorghum
Landraces, Publication from Directorate of Sorghum Research, Hyderabad.

2. Saxena U, Kataria and Upadhyaya S.N. “ New restorer lines for grain sorghum” ( Nov.2010) Jowar samachar Vol 7 No 1, Newsletter on
sorghum from DSR ( ICAR), India.

3. Usha Saxena (2010). Hybrid seed production in sorghum with reference to CSH 18” technical article in training manual

4. D.K.Shrivastava (2010) “ Hybrid Seed production in castor” in training manual

Presentations in conferences / seminars

1. Prabhakar, SS Rao, Ravi Kumar and HS Talwar. 2010. Drought screening in rabi sorghum: Breeding perspective. Training programme
on Drought screening and Double Haploids at Barwale Foundation, BKSC, Jalna on April 14, 2010.

2. Prabhakar, Bahadure DM and Raut MS. 2010. Combining ability and hetrosis in rabi sorghum, Presented in National Seminar on Millets,
Research and Development in Millets: Present Status and Future Strategies held at NIRD, Hyderabad on November 12, 2010.

3. Rakshit, S. Gomashe SS, Ganapathy KN, Prabhakar, Seetharama N and Patil JV. 2010. Genetic characterization of parental lines for
qualitative and quantitative traits in sorghum (Sorghum biocolor L. Moench), Presented in National Seminar on Millets-Research
and Development in Millets: Present Status and Future Strategies held at NIRD, Hyderabad on November 12, 2010.

4, Talwar HS, Aruna Kumari, Prabhakar and Patil JV. 2010. Increase in specific leaf weight under moisture stress — an adaptive trait to
post — flowering drought in rabi sorghum, Presented in National Seminar on Millets-Research and Development in Millets:
Present Status and Future Strategies held at NIRD, Hyderabad on November 12, 2010.

5. P. Ravi Kumar, C.V.Sameer Kumar, A.V. Umakanth and Tanmay V.Kotastane. 2009. Genetic variability and character association for
traits of importance in sweet sorghum [Sorghum bicolor (L.) Moench]
6. C.V. Sameer Kumar, CH Sreelakshmi, D Shivani and M Suresh. 2010 Genotype x environment interactions for seed and fodder yields

in rabi sorghum (Sorghum bicolor L. Moench) genotypes. Abstract published in Research and Development in Millets: Present
Status and Future Strategies in National seminar on millets- Nov 12, 2010 at Hyderabad

7. C.V. Sameer Kumar, CH Sreelakshmi, D Shivani and M Suresh. 2010  Diversity analysis in Rabi Sorghum (Sorghum bicolor L.
Moench) locals. Abstract published in Research and Development in Millets: present Status and Future Strategies in National
seminar on millets- Nov 12, 2010 at Hyderabad

8. C.V. Sameer Kumar, CH Sreelakshmi, D Shivani and M Suresh. 2010. Gene effects for yield and its components in rabi sorghum
(Sorghum bicolor L. Moench) by generation mean analysis. Abstract published in Research and Development in Millets: present
Status and Future Strategies in National seminar on millets- Nov 12, 2010 at Hyderabad .

9. Genetic variability and Character Association Studies in kharif Sorghum. _ More AW., Ambekar S.S. and Bidwe M.S. 3 National
Congress on Plant breeding and Genomics held at T.N.A.U., Coimbatore. 7-9 July 2010.

10.  Distinctive in chromosomal behaviour in interspecific hybrid genotypes in cotton. A.W.More and U.G.Kulkarni. 3¢ National Congress on
Plant breeding and Genomics held at T.N.A.U., Coimbatore. 7-9 July 2010.

11. A new Grain Mold Tolerant — kharif sorghum Hybrid SPH 1567 (CSH 25)-Ambekar S.S. and More A.W. 3 National Congress on Plant
breeding and Genomics held at T.N.A.U., Coimbatore. 7-9 July 2010.

Technical article

1. N. D. Modi; N. B. Rote and B. D. Jadhav (2010). Jowarmanthi banti vividh vangio. Swarnim Krishi Mahotsav Smarnika. Pp. 149-155
(Gujarati).

2. B. D. Jadhav; N. B. Rote; N. D. Modi; Z. N. Patel and G. R. Bhanderi (2010). Jowarni Vaignanik Kheti Paddhatti. Swarnim Krishi
Mahotsav Smarnika. Pp. 137-140 (Gujarati).
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