Executive Summary

Our main emphasis has been on breeding for biotic and abiotic stresses, identifying and
utilizing new germplasm sources and improving agronomic attributes during last four years.
The basic and strategic research 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. 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. Following are the details of progress made during this
year (2006 to 07).

Strategies for National Sorghum Improvement Programme

Two hundred and fifteen F2¢ RILs of a cross 296 B x B58586 along with four checks were
phenotyped at three locations, namely, Akola, Hyderabad and Dharwad for grain mould
reaction and other associated traits with resistance during 2006. The frequency distribution
of the RILs showed normal distribution for field grade score (FGS). Eighteen RILs showed
resistance on par with B 58586. Best performing lines for grain mould resistance are RIL-25
(with 2.22 FGS), RIL 83 (2.27), RIL 99 (2.03) and RIL 99 (2.12 FGS) as against 1.93 of B
58586, resistant check.

Three hundred and eighty four derivatives selected for grain mould tolerance during last year
from F; (from elite x resistant sources) were evaluated at three locations in augmented
design for grain mould reaction. The superior lines for FGS at NM were | 12 x IS 25017-
59(2.4 score), 296B x B 58586 F4 -256 (2.5 score), SRT 180 x AKMS 14B -267 (2.5 score),
27B x 1 12- 270 (2.5 score), 296B x B 58586 F4 -254(2.6 score) and | 12 x IS 25017-70 (2.6
score) as against 2.5 FGS of resistant check, B58586 .

Phenotyping of 403 F .5 RILs from a cross, 27 B x IS 2122 was carried out at three locations
for shootfly reaction and associated traits during karif 2006. The best performing lines for
shootfly reaction are RIL-SF-63 with 34.9% DH, RIL-SF-50 with 36.7% and RIL-SF-293 with
37.7% DH as against 47% of resistant check, IS 2122.

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

Table A. List of crosses evaluated for agronomic traits

Crosses Crosses Crosses distributed to centers
contributed Par- Palem Akola | Dhar- Coim- Surat | Udai-
by bhani wad batore pur

IS 73210 x SPV 1428)20-4- Indore \% \Y \Y \% \Y
1xEB21
C43x 1S 1357 NRCS Y v
IS 73210 x SPV 1428) x E Indore \% \Y \Y \% \Y
112
NR 486 x IS 1357 NRCS \% %
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Achievements in sorghum breeding at AICSIP centers

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

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

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

Achievements in sorghum breeding at NRCS

Genetic studies on shootfly resistance showed presence of nonallelic interactions, especially
dominance x dominance interaction for deadheart percentage. Combining ability studies
showed SFCR 1047 as a good combiner for shoot fly resistance. Frequency distribution
studies showed that high sugar content in the stalk is governed by polygenes dominant in
nature and additive in gene action. Developed a high yielding dual purpose variety, CSV 13
x B35)-7-3 having 15-20% increase in grain yield and 61 % dry fodder yield over that of the
check. Another high yielding brown midrib type variety was developed. The fertile high
yielding A2 hybrid, RS 1223A2 x K451 was developed which showed 25% increase in grain
yield over the check, CSH 21.

In another project, 239 germplasm lines were evaluated for forage yield and other related
traits. Superior genotypes, NRF 526, PCD 9, 22A;+A, X RSSV 4, NSS 1005A x RSSV 4, 955
APAU-1, 965 APAU, PCD 10, PCD 8 and PL 44 were identified for dry matter production.
Six rabi MS lines were developed which show 12 to 63% more yield than that of the check,
104 B. Exotic and indigenous germplasm lines were classified based on their restoration
reaction. On molecular front, new mapping populations were developed for terminal drought
and charcoal rot resistance.

Achievements in sorghum breeding during X plan

During 2001 — 2006, we conducted multi-location yield trials and experiments under strategic
research. We developed selection criteria to promote entries based on shoot fly reaction,
economic benefit and disease reaction. During these five years, three varieties, CSV 17,
CSV 18 and SPV 1616 and three hybrids, CSH 21, CSH 22ss and CSH 23 were released at
national level. During this period, basic and strategic research was initiated to tackle the
problem of biotic stresses. Highlight of team work is the evaluation of segregating material at
early generations for trait of interest by multidisciplinary scientists. We have grain mould and
shoot fly tolerant derivatives now. At state level, 18 varieties were released in different
states. We published 25 articles in various international and national journals and books.
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Publications
During 2006-07, we published 15 articles in international and national journals and five
book chapters etc.

Multi-location AICSIP trials

Advanced Varietal and Hybrid Trial (Tables 28 to 30)

Zone | (Table 28): SPV 1733 and SPH 1573 recorded both high grain and fodder yields.
SPV 1733 was on par with the check, SPV 462 for grain yield. SPV 1733 recorded 4107
kg/ha of grain yield. SPH 1342 ranked first by recording 5375 kg/ha of grain yield. The
second best hybrid, SPH 1573 recorded 4885 kg/ha of grain yield.

Zone |l (Table 29): Among test hybrids, SPH 1567 ranked first by yielding 5229 kg/ha of
grain yield as against 4988 kg/ha of SPH 1342, check. SPH 1572 was numerically on par
with SPH 1342 for grain yield. Among varieties, CSV 15 (4487 kg/ha) ranked first for grain
yield. The high grain yielding hybrid, SPH 1567 also recorded superior fodder yield as
compared to SPH 1342, check.

Zone lll (Table 30): SPV 1730 (2333 kg/ha) was on par with the check, SPV 462 (2372
kg/ha) for grain yield. The hybrid checks, SPH 1342, and CSH 16 ranked 1* and 2" by
yielding 3597 kg/ha and 3252 kg/ha respectively.

Initial Varietal Trial (Tables 31 to 33)

Zone | (Table 31): SPV Nos. 1788, 1791, and 1773 out yielded SPV 462 (check). SPV 1788
ranked first by yielding 4184 kg/ha of grain against 3881 kg/ha of SPV 462, check. Superior
varieties for grain yield were moderate fodder yielders.

Zone |l (Table 32): SPV 1788 was superior to SPV 1616 for grain and stover yields. None of
the varieties was superior to CSV 15, check for grain yield. SPV 1786 (3888 kg/ha) was
superior to SPV 1616 (3613 kg/ha).

Zone lll (Table 33): SPV Nos. 1791, 1771, and 1773 showed numerical superiority over the
check, SPV 462. SPV 1791 recorded highest grain yield of 1969 kg/ha as compared to 1354
kg/ha of SPV 462. The high grain yielding variety, SPV 1791 showed less fodder yield.

Initial Hybrid Trial (Tables 34 to 36)

Zone | (Table 34): Two hybrids were numerically superior to SPH 1342, the check, for grain
yield. SPH 1587 (5253 kg/ha) and SPH 1595 (5238 kg/ha) ranked 1% and 2™ for grain yield,
where as the check, SPH 1342 yielded 5065 kg/ha of grain yield. The top two hybrids for
grain yield showed moderate fodder yields

Zone Il (Table 35): The check hybrid, SPH 1342 recorded highest grain yield of 5143 kg/ha.
The second best hybrid, SPH 1599 yielded 4935kg /ha of grain against 4858 kg/ha of CSH
16. Highest fodder yield was recorded in hybrid, SPH 1588 (13981 kg/ha) as compared to
the check, SPH 1342 (12414 kg/ha).SPH 1599 showed good grain and moderate fodder
yields.

Zone lll (Table 36): SPH 1599 was significantly and numerically superior to the checks,
SPH 1342, and CSH 16 for grain yield. Highest fodder yield of 23685 kg/ha was recorded in
SPH 1586 as against 22531 kg/ha of SPH 1342

Late Kharif

Advanced Varietal and Hybrid Trial (Table 37): SPV 1630 (3825 kg/ha) was significantly
superior to the check, SPV 462 (2598 kg/ha) for grain yield. The hybrid SPH 1577 (3255
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kg/ha) was numerically superior to the check, SPH 1342 (3146 kg/ha).SPV 1630 was
superior for both grain and fodder yields (8064 kg/ha) over the check, SPV 462 (7938 kg/ha
of FY).

Initial Varietal Trial (Table 38): SPV 1792 showed numerical superiority over the check,
SPV 462. SPV 1792 recorded highest grain yield of 3475 kg/ha as mompared to 3403 kg/ha
of SPV 462. This variety also showed higher fodder yield as compared to the check, SPV
462.

Rabi

Deep soils

Advanced Varietal and Hybrid Trial (Tables 40): In this combined trial of varieties and
hybrids, 15 varieties and 5 hybrids along with checks were evaluated for agronomic
superiority. SPV1622 and SPV 1762 recorded 2442 kg/ha of grain yield against 2436 kg /ha
of CSV 216R, check. SPH 1582 (3065kg/ha) showed significant superiority for grain yield
over that of the check hybrid, C SH 15R (2317 Kg/ha).

Initial Varietal and Hybrid Trial (Tables 41): SPV 1795 and SPV 1794 recorded highest
grain yield of 2443 kg /ha and 2299 kg / ha against 2221 kg /ha of CSV 216 R. SPH 1601
recorded maximum grain yield of 2577 kg/ha against 2321 kgha of the check, CSH 15R.
Both the high yielding varieties, SPV 1795 and SPV 1794 were on par with the check for
fodder yield.

Shallow

Advanced Varietal and Hybrid Trial (Table 42 ). SPH 1449 and SPV 1680 recorded 32
and 25 % increase for grain yield over Moulee, the check. Other varieties showing numerical
superiority for grain yield over the check are SPV 1672 and 1709. SPV 1680 and SPH 1449
were superior for both grain and fodder yield over the check, Moulee.

Initial Varietal and Hybrid Trial (Table 43): SPH 1601 and SPV 1804, recorded 21 and 20
% increase for grain yield over the check, Moulee. The maximum grain yield of 1333 kg/ha
was recorded by SPV 1804 against 1111 kg/ha of Moulee. Hybrid SPH 1601 showed 1354
kg/ha of grain yield against 1111 kg/ha of check, Moulee.
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Sorghum Breeding 2006 — 07

Introduction

During 2006-07, major emphasis in plant breeding was on breeding for resistance to grain
mould and shootfly especially phenotyping of RILs developed for each of these traits. During
kharif and rabi, nine experiments were conducted (details below). Further, work was initiated
on breeding for drought resistance. Significant progress was made in all the 6 areas listed
below including achievements made in X plan (as 2006-07 is the last year of X Plan).

i) Strategies for National Sorghum Improvement Programme
ii) Achievements in sorghum breeding at AICSIP centers
iii) Achievements in sorghum breeding at NRCS

iv) Achievements in sorghum breeding during X plan
V) Multilocation AICSIP trial
Vi) Publications

I. Strategies for National Sorghum Improvement Programme

The research under team efforts was initiated during 2002 where the emphasis was on
sharing the material from early generation, multi-location screening at early generation (F,
onwards), and developing biotic stress resistant materials. Details of each of the eight
experiments are given below.

Expt.1 Grain mould resistance breeding

Expt.2 Shootfly and stem borer resistance breeding

Expt.3 Selections for agronomic superiority

Expt.4 Drought resistance breeding

Expt.5 Multiplication of hybrid seed of the superior hybrids (develo ped out of pooled MS
and R lines)

Expt.6 Combining ability studies on rabi land races

Expt.7 Study on heterosis for various agronomic traits, among tan versus non-tan rabi
hybrids.

Expt.8 Evaluation of rabi F,s for agronomic superiority and shootfly resistance

Compliance report regarding status of submission of reports by various centers is
given in Annexurel.

Expt. 1 Grain mould resistance breeding

Expt. 1A Phenotyping of RILs (296 B x B 58586) for grain mould reaction and
characters associated with GM

Akola Ors. R. B. Ghorade & P N. Mane), Dharwad (Drs. M.Y. Kamatar & Y.D. Narayana) and
Hyderabad (Drs. S. Audilakshmi & I. K. Das)

Two hundred and fifteen F2¢ RILs of a cross 296 B x B58586 along with 4 checks (B 58586,
C 43, 27 B, 296 B) were grown in RCBD with three replications at three locations, hamely,
Akola, Hyderabad and Dharwad during karif 2006 for phenotyping RILs for grain mould
reaction and other associated traits with resistance. Data was recorded for 10 plants from
each row on plant height, days to flowering, days to physiological maturity, days to harvest
maturity, field grade score both at physiological maturity and normal maturity, panicle
compactness, glume colour and cover, grain hardness at physiological maturity, seed shape
and size. Data was received from two centers only. Dharwad had sown this experiment late
on 1% August , in spite of our clear instructions to do this during kharif.
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Combined analysis over two locations showed that RILs are significantly different. The
frequency distribution of the RILs showed normal distribution for both field grade score
(FGS) at physiological maturity (PM) and at normal maturity (NM) (Figurel). The susceptible
parent showed 3.9 FGS at PM and 4.87 FGS at NM. However, resistance source B 58586
showed a score of 1.3 at PM and 1.9 FGS at NM. Though none of the RILs showed superior
performance over that of resistance check, B 58586, 18RILs showed resistance on par with
B 58586. Details are given in Table 1. Best performing lines for grain mould resistance are
RIL-25 (with 2.22 FGS), RIL 83 (2.27), RIL 99 (2.03) and RIL 99 (2.12 FGS) as against 1.93
of B 58586, resistant check. Heritability studies showed that grain mould resistance has low
heritability of 40% at PM and 33% at NM. Heritability is governed by epistatic gene
interaction (Table 2).
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Figure 1: Frequency distribution for average field grade score over 3 locations at physiological
maturity () and normal maturity (1) in RILs from a cross 296 B x B 58586 during kharif 2006.

Table 1. Performance of superior RILs for grain mould resistance during kharif 2006

Entries FGS PM* FGS NM**
Akola | Hyderabad Average Akola | Hyderabad Average
RIL8 1.67 2.07 1.87 2.33 2.97 2.65
RIL20 1.33 1.70 152 2.00 3.27 2.63
RIL25 1.00 1.67 1.33 2.33 2.10 2.22
RIL57 2.00 2.27 2.13 2.33 3.30 2.82
RIL81 2.00 1.77 1.88 2.67 2.43 2.55
RIL83 1.67 1.60 1.63 2.00 2.53 2.27
RIL91 2.00 2.03 2.02 2.33 3.17 2.75
RIL92 1.67 1.33 1.50 2.33 1.73 2.03
RIL98 2.00 1.50 1.75 2.67 1.93 2.30
RIL99 2.00 1.77 1.88 2.33 1.90 2.12
RIL102 1.67 2.07 1.87 2.33 3.27 2.80
RIL103 1.67 1.83 1.75 2.00 3.67 2.83
RIL120 1.33 2.03 1.68 2.33 2.97 2.65
RIL124 1.67 1.60 1.63 3.00 2.33 2.67
RIL128 1.67 1.67 1.67 2.67 2.23 2.45
RIL161 3.00 1.60 2.30 3.00 2.53 2.77
RIL169 2.67 1.87 2.27 3.00 2.90 2.95
RIL170 1.33 1.67 1.50 2.67 2.53 2.60
27B 4.33 3.17 3.75 4.67 4.77 4.72
296B, Sus pcheck 4.00 3.83 3.92 4.67 5.00 4.83
C43 4.00 2.00 3.00 4.33 3.37 3.85
DSV 6 3.33 1.90 2.62 4.00 3.47 3.73
B58586, Res. check 1.33 1.30 1.32 2.33 1.53 1.93
C.V. 19.74 18.34 25.04 21.38 13.67 20.80
C.D. 5% 0.86 0.70 0.72 1.19 0.85 0.87
C.D. 1% 1.13 0.92 0.95 1.57 1.12 1.14
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*GS PM=field grade score at physiological maturity, *FGS NM= field grade score at normal maturity
Table 2. Genetical parameters for grain mould resistance during kharif 2006

Parameters FGS at PM* FGS at NM**
Var Environmental 0.405 0.584
ECV 25.038 20.802
Var Genotypical 0.276 0.294
GCV 20.678 14.755
Var Phenotypical 0.681 0.878
PCV 32.473 25.504
h2 (Broad Sense) 0.405 0.335
Genetic Advancement 5% 0.689 0.646
Gen.Adv as % of Mean 5% 27.124 17.585

*GS at PM=field grade score at physiological maturity, **FGS at
NM= field grade score at normal maturity

Expt. 1B Evaluation of a set of F ;s selected across locations for grain mould reaction
(Drs. S.S. Ambekar, R.B. Solanki, K. Ganesamurthy, R.Velazhahan, Pooran Chand, Khayum Ahmed,
I.K.Das and S. Audilakshmi)

The crosses between elite and resistant sources were made and the F,was screened under
epiphytotic conditions at multiple locations and the selections were made and pooled.
Further selections and advancement were made under epiphytotic conditions at six
locations. Three hundred and eighty four derivatives selected for grain mould tolerance
during last year from F; of crosses between elite and resistance sources were grown along
with elite and resistant checks, C43, 27 B, 296 B and 58586 B at 4 locations (Parbhani,
Hyderabad, Coimbatore and Palem) during kharif 2006. The experimental material was
grown in augmented design, with each row of 3m length. Data was recorded for 10 plants
from each row on plant height, days to flowering, days to physiological maturity, days to
maturity, and field grade score both at physiological maturity and normal maturity. About 80
lines did not germinate at Palem center.

Analysis of variance for augmented design was carried out which showed that all the
derivatives were significantly diffe rent for all the traits studied. The plant height ranged from
109 to 219cm, days to flower from 62 to 78 days, days to physiological maturity from 96 to
106 days, days to normal maturity from 105 to 119 days, field grade score at physiological
maturity from 1.8 to 4.0 score and field grade score at normal maturity ranged from 2.5 to 4.8
score. The resistant check, B 58586 scored FGS 2.5 at PM as well as at NM. The
susceptible check, 296 B scored 2.8 at PM and 4.3 at NM.

Thirty six derivatives scored 1.8 to 3.5 FGS at PM and 2.4 to 2.9 at NM. The superior lines
for FGS at NM were | 12 x IS 25017 -59(2.4 score), 296B x B 58586 F4 -256 (2.5 score),
SRT 180 x AKMS 14B -267 (2.5 score), 27B x | 12- 270 (2.5 score), 296B x B 58586 F4 -
254(2.6 score) and | 12 x IS 25017-70 (2.6 score) as against 2.5 FGS of resistant check,
B58586 (Table 3)

Table 3. Performance of F,derivatives of elite x resistant crasses for grain mould resistance

D- D- FGS- | FGS- | FGS-| FGS- | FGS- FGS- | FGS-
PH DF PM NM PM PM PM PM NM NM NM

Pedigree Avg* | Avg* [ Avg* | Avg* | Coim- [ Hyder- | Parb- | Avg* | Hyder- | Parb- | Avg#
batore | abad hani abad hani

112 x IS 25017-16 161.4| 75.0| 105.7 | 119.0 1.7 1.9 2.9 2.2 2.0 3.3 2.7

112 x 1S 2501743 164.1( 74.4| 103.7 | 115.3 1.7 21 2.4 2.1 3.0 2.8 2.9

112 x IS 2501744 165.7 74.0| 103.0 | 114.6 3.7 1.9 2.4 2.7 2.8 2.8 2.8

112 x IS 2501746 160.4| 76.0| 106.0 | 118.3 1.2 21 2.4 1.9 3.0 2.8 2.9

112 x IS 2501754 178.1| 73.4] 1043 | 116.3 3.2 1.1 2.4 2.3 2.8 2.8 2.8

112 x IS 2501757 205.7( 73.7( 103.0 | 115.3 2.2 21 1.4 1.9 35 1.8 2.7

112 x IS 2501758 196.1( 70.7| 100.0 | 112.3 3.2 1.9 2.4 2.5 3.0 2.3 2.7
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D- D- FGS- | FGS- | FGS-| FGS- | FGS- | FGS-| FGS-
PH DF PM NM PM PM PM PM NM NM NM
Pedigree Avg* | Avg* [ Avg* | Avg* | Coim- | Hyder- | Parb- | Avg* | Hyder- | Parb- | Avg#
batore | abad hani abad hani
112 x 1S 2501759 201.4| 70.0[ 100.3 | 111.6 3.1 1.3 1.9 2.1 2.9 1.8 2.4
112 x IS 2501760 188.7| 71.4| 102.7 | 114.3 2.2 1.9 1.9 2.0 35 1.8 2.7
112 x IS 2501762 194.4| 704 | 100.3 | 111.6 2.7 2.1 2.4 2.4 3.0 2.8 2.9
112 x 1S 2501763 205.1| 72.7| 103.7 | 114.3 2.7 2.3 2.1 2.4 3.3 2.3 2.8
112 x IS 25017-65 197.5| 70.7| 100.7 [ 112.6 2.5 2.3 2.1 2.3 3.5 2.3 2.9
112 x IS 2501766 175.4( 70.1| 101.7 | 112.7 2.6 2.1 2.0 2.2 3.1 2.6 2.9
112 x 1S 2501767 176.7| 70.1| 102.3 | 113.4 2.6 2.1 2.0 2.2 3.1 2.6 2.9
112 x IS 25017-70 185.1| 69.8( 100.7 | 110.1 1.6 1.8 2.0 1.8 2.6 2.6 2.6
112 x IS 2501771 193.1| 73.1| 104.7 | 115.4 1.6 2.2 2.0 1.9 3.1 2.6 2.9
RS 29 x IS 25017-101 157.1| 685 99.0 | 110.7 2.6 2.0 2.0 2.2 3.0 2.6 2.8
RS 29 x IS 25017-102 141.1| 70.1| 100.7 | 112.1 3.6 1.7 2.0 2.4 3.1 2.6 2.9
296B x B 58586 F4 -241 162.2| 66.0| 102.3 [ 113.5 3.6 2.5 3.1 3.1 3.3 2.6 2.9
296B x B 58586 F4 -253 171.8| 69.6 | 987 | 1125 4.6 1.8 2.6 3.0 2.6 3.1 2.9
296B x B 58586 F4 -254 186.5| 70.3| 987 [ 111.8 4.6 2.2 2.6 3.2 2.0 3.1 2.6
296B x B 58586 F4 -256 186.2| 68.6 | 100.3 | 112.8 4.6 3.0 2.6 3.4 1.8 3.1 2.5
SRT 180 x AKMS 14B -267 183.0] 69.2( 1019 | 113.2 3.5 15 1.9 2.3 1.9 3.1 2.5
27B x 112- 270 210.3| 65.2| 99.3 | 111.2 2.5 1.5 2.4 2.1 1.8 3.1 2.5
SRT 26B x IS 25017-280 197.3| 985]| 979 [ 108.9 3.5 1.7 1.9 2.4 3.0 2.6 2.8
GMRP 9 x IS 25017-282 210.3| 655 979 | 108.9 4.5 15 1.9 2.6 3.3 2.1 2.7
PKV 809 x IS 25017-288 199.3| 68.9| 989 [ 111.2 3.0 1.5 1.9 2.1 3.2 2.6 2.9
9B x B 58586-314 149.3| 715| 101.3 | 112.9 4.5 20 2.9 3.1 22 3.6 2.9
9B x B 58586-317 148.7| 69.5| 102.6 [ 113.9 3.0 15 2.9 2.5 2.2 3.6 2.9
9B x B 58586-345 167.5( 69.2| 102.8 | 113.1 3.6 1.9 2.0 2.5 3.2 2.5 2.9
9B x B 58586-346 171.2| 67.2| 1005 | 111.5 3.6 20 2.0 25 3.2 2.5 2.9
9B x B 58586-347 162.2| 69.2 99.2 | 110.1 2.6 1.7 2.5 2.3 3.0 2.5 2.8
GMRP 9 x B 58586 F4-353 205.8| 722 101.2 | 112.1 1.6 1.9 2.0 1.8 3.0 2.5 2.8
GMRP 9 x B 58586 F4-355 203.5] 715 1005 | 1115 3.6 1.7 2.0 2.4 3.0 2.5 2.8
B 58586 x Is 25017-370 192.2| 70.5] 100.8 [ 114.5 2.6 1.8 2.0 2.1 3.2 2.5 2.9
27 B 136.2| 75.7 99.6 | 111.5 3.1 2.4 3.7 3.0 4.3 4.2 4.2
296 B 178.5( 79.3| 102.6 | 114.8 3.5 1.2 3.8 2.8 44 4.2 4.3
c43 136.1| 7v6.2| 100.1 | 111.9 2.9 2.6 3.2 2.9 3.0 3.6 3.3
B 58586 167.3| 76.6 | 100.1 | 111.9 1.9 3.1 2.5 2.5 2.1 2.9 2.5
CD 948 | 26.3| 38.6 43.9 0.9 1.9 1.9 1.5 3.0 1.8 2.4
PH= plant height, DF=days to flower, D-PM =days to physiological maturity, D -NM = days to normal maturity,

FGS-PM= field grade score at physiological maturity and FGS-NM= field grade score at physiological maturity, *=
average over 3 locations and # = average over 2 locations.

Expt.2 Shootfly and stem borer resistance breeding

Two experiments on shootfly resistance breeding and one on stem borer resistance
breeding were conducted during 2006. The results of the experiments undertaken in this
theme are given below.

Expt. 2A Phenotyping of RILs (27 B x IS 2122) for shootfly reaction and characters

associated with SFR
(Drs. C. Aruna, V. R. Bhagwat, V.Sharma, T. Hussain, R. B.Ghorade and H .G. Kandalkar)

Phenotyping of 403 F,¢ RILs from a cross, 27 B x IS 2122 was carried out at three locations,
viz. Hyderabad, Akola and Udaipur for shootfly reaction and for shootfly resistance
associated traits during kharif 2006. The experimental material was grown in RCBD with
three replications and one row having 3m length.

To increase the pressure of pest, the experiment was grown with fish meal at Hyderabad
and experiment was sown late at Udaipur and Akola. Data was recorded in each row for %
deadhearts on 14", 21%and 28" days after germination, on glossiness, seedling vigor and
trichome density at various stages of plant growth. The RILs showed large variation for
glossiness, seedling vigor and trichome density.
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The frequency distribution of RILs for % deadheart, DH on 28" day showed normal
distribution indicating uniform distribution of markers in the population (Figure 2). 27 B,
susceptible parent recorded 85% DH and resistant parent IS 2122 showed 47 % DH.
Fourteen RILs, seven over three locations and other seven over two locations showed
superior performance for shootfly reaction. The best performing lines for shootfly reaction
are RIL-SF-63 with 34.9% DH, RIL-SF-50 with 36.7% and RIL-SF-293 with 37.7% DH (Table
4). Heritability studies showed that shootfly resistance has low heritability (8% broad sense
heritability).

Frequency distribution for % DH in RILs of a cross
27 B x 1S 2122
250 1
@ 200 -
c
8 150 A
o
'S 100 | 0
2
50 1
0 T T T T T * T 2 ]
30-40 41-50 51-60 61-70 71-80 81-90 91-100
% Deadheart

Fig 2: Frequency distribution for %deadheart at 28" day in RILs from a cross, 27 B x IS 2122.

Table 4. Performance of superior RILs for shootfly reaction

S.No. | RIL No. | NRCS | Akola | Udaipur | Over locations
Superior over 3 locations
1 RIL-SF-63 45.00 23.60 36.00 34.87
2 RIL-SF-75 46.74 40.45 43.42 43.54
3 RIL-SF-50 54.77 27.9 27.27 36.65
4 RIL-SF-47 55.31 41.45 55.53 50.76
5 RIL-SF-54 51.67 37.70 48.54 45.97
6 RIL-SF-265 56.47 22.55 45.45 41.49
7 RIL-SF-293 58.75 16.65 37.69 37.70
Superior over 2 locations

1 RIL-SF-39 59.02 42.80 49.49 50.44
2 RIL-SF-79 60.63 33.20 25.00 39.61
3 RIL-SF-80 63.86 40.00 26.93 43.60
4 RIL-SF-111 59.10 24.3 56.25 46.55
5 RIL-SF-143 50.21 42.75 62.61 51.86
6 RIL-SF-158 56.25 25.80 47.99 43.35
7 RIL-SF-163 60.92 35.25 36.03 44.07
27B 85.37 83.35 87.50 85.41

IS 2122 51.85 32.35 56.94 47.05

DJ 6514 80.16 35.40 91.38 68.98

IS 18551 40.69 35.55 57.65 44.63

296 B 84.62 83.45 88.50 85.52

Mean 69.35 33.15 72.18 58.22

C.V. 9.140 26.95 22.07 25.77
C.D.5% 12.46 17.56 31.32 16.98

C.D. 1% 16.4 23.12 41.24 22.32

Expt 2B Evaluating new set of F. crosses for shootfly resistance

Three R from crosses of elite lines with shootfly resistance sources were given to PI,
entomology for distribution tothree centers. Details of the F, material distributed are given in
Table 5.
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Table 5: Distribution of F, material for screening for shootfly resistance.

S. F2 material Contributing receiving centers

No. center Palem Parbhani Hyderabad
1 PSV 55 x 94006 Palem v v v
2 SPV 1355 x IS 2312 Udaipur Y v Y
3 IS 14296 x ICSV 272 Udaipur v v v

NRCS, Hyderabad: Dr. Padmaja

1. There was no germination in PSVSS x 94006 as the seed was broken and infested with
stored grain pests.

2. 1S 14296 x ICSV 272 recorded 100% deadhearts and SPV 1355 x IS 2312 with 90.66%
deadhearts.

3. 23 single plant selections were made from the cross, SPV 1355 x IS 2312.

4. These promising selections to shoot fly will be further evaluated under high insect
pressure.

Palem: Following is the report on shootfly resistance screening in 3 F, crosses undertaken
at Parbhani.

S.No. | F2 material Total plants Effected plants
1 PSV 55 x 94006 No germination
2 SPV 1355 x IS 2312 355 199
3 1S 14296 X ICSV 272 490 320

Parbhani- Dr.D.G.Daware: The report for evaluation of F, segregating population against
shootfly is given below.

S.No. | F2 material % Deadheart
1 PSV 55 x 94006 23.3%
2 SPV 1355 x IS 2312 25.3%
3 IS 14296 x ICSV 272 45.1%

Expt. 2C Evaluating new set of F, crosses for stem borer resistance

Three F, crosses of elite x stem borer resistance sources collected from breeders were
given to PI, entomology for distribution to three centers. Details of the F, material distributed
are givenin Table 6.

Table 6. Distribution of F, material for stem borer resistance screening.

S.No. F2> material Contributing Receiving centers
center Warangal N. Delhi
1 IMS 9B x PB 15881-3 NRCS \ \%
2 SPV 669 x IS 2205 Akola v v
3 PSV 54 x 94014 Palem v \Y%

NRCS Warangal - Dr. Ashok Reddy: Due to heavy rain the crop stand was poor. Also, the
stemborer incidence was not sufficient to screen the segregating population for stemborer
resistance.

N. Delhi: No report is received from N Delhi center.

Expt 3. Selections for agronomic superiority
Evaluation of F,s for cross with new germplasm for agronomic superiority at various
centers
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F, seed of two crosses each were contributed by NRCS, Hyderabad and Indore. Following
crosses for agronomic improvement were distributed to seven centers (Table 7). Surat
center could not evaluate the F, as the experiment failed due to heavy floods.

Table 7. Listof F,crosses evaluated for agronomic traits

Crosses Crosses Crosses distributed to states
contributed Par- Palem Akola Dhar- Coim- Surat Udai
by bhani wad batore -pur

IS 73210 x SPV Indore \ v Y, \ v
1428)20-4-1 x EB 21
C 43 x IS 1357 NRCS \% \
IS 73210 x SPV | Indore Y Y Y Y, Y
1428) x E 112
NR 486 x IS 1357 NRCS \ Vv

Parbhani: Following sekections for agronomic superiority were made.

Cross No. of sel. made Details of the traits selected for
(S73210 X SPV 1428) 20-4-1 XEB 21 12 Non tan, tall sweet stalk with bold seed.
C 43 X 1S 1357 18 Non tan mid tall sweet stalk

Coimbatore: Progenies of two cross combinations were raised in each of 15 rows of four
metre length and the crop is in physiological maturity. The progenies of these cross
combinations are highly infected by downy mildew and ergot diseases. The following are the
selection details.

Cross No. of sel. made Details of the traits selected for
(IS73210 x SPV 1428) x E 112 5 Plant height, no. of leaves, no. of seeds
and grain yield.
(IS 73210 x SPV 1428) 20-4-1 x EB 21 8 Plant height, no. of leaves, no. of seeds
and grain yield.

Dharwad
Cross No. of sel. Details of the traits selected for
made
(IS 73210 x SPV 4 P1 —Long panicle with small size seeds and purple plant.
1428) x E 112 P2 —Medium height plant with tan pigmentation.

P3 —Long panicle with chalky seeds, dwar f plant with purple pigmentation.
P4 — Semi compact panicle, medium height plant with tan pigmentation.

NR 486 x IS 1357 10 P1 — Medium height panicle with chalky seeds, high yielding plant with
purple pigmentation.

P2 — Medium height panicle, good quality seeds with purple tinge, plant with
purple pigmentation.

P3 —Long panicle with good quality seeds, plant with purple tinge.

P4 — Long panicle, medium height, tan type plant.

P5 - Medium panicle, medium height, tan type plant.

P6 —Long panicle, tall plant with purple pigmentation.

P7 - Medium height, tan type plant with chalky seeds.

P8 - Semi compact panicle, Medium height plant with purple pigmentation.
P9 —Long and semi compact panicle, medium height tan type plant.

P10- Long panicle, high yielding , dwarf plant with purple pigmentation.

Note:  All segregates were purple pigmented, infected by rust and leaf spot, small seeded and most of them
were sterile. Panicles of cross (IS 73210 x SPV 1428) x E 112 were of loose type.

Akola: Details of selections made are given in the table below.

S. Cross No. of sel. Details of the traits selected for
No. Made
1 | (1IS73210 x SPV 1428) x E 112 3 Better grain luster, desirable grain shape with desirable
boldness and better grain colour
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2 [ NR 486 x IS 1357 5 More head length with more no. of primaries, potential
plant with other desirable feature

Udaipur: Evaluation of F,s for cross with new germplasm for agronomic superiority in both
the crosses viz. (IS 73210 x SPV 1428) x E 112 and (IS 73210 x SPV 1428) 20-4-1 x EB 21
was done. The details of comments are as follows.

Cross No. of sel. Comments/Remarks
Made
1. (IS73210 x SPV 1428) x E 112 Nil In both the crosses segregants were agronomically very poor with
2. (IS 73210 x SPV 1428) 20-4-1 x Nil heavy disease pressure, hence both crosses wer e rejected as
EB 21 desired segregants were not available in the population.

Palem: Details of the selections are given below. Because of continuous rain at the time of
flowering, sugary disease was observed.

S. Cross No. of sel. Details of the traits selected for
No. made

1 (IS 73210 x SPV 1428) 20-4-1 x EB 21 12 Ear head shape, boldness, and grain mould
2 C 43 x1S 1357 8 resistant/tolerant type

Expt 4 Breeding for drought tolerance

Selection and advancing of F; derivatives selected during 2005 kharif from F.s of two
crosses (elite x drought resistance source) for drought tolerance under natural
screening

Fifty nine Fss from crosses between elite and drought resistance sources were grown in
RCBD design with 2 replications at Udaipur, Kowlpatti and Coimbatore during kharif 2006.
The lines showing superior performance were advanced and selfed and seed is to be
collected. Following is the report from various centers:

Coimbatore - Dr. K. Ganesamurthy: All the 57 entries were sown in individual rows of 4 m
length with a spacing of 45 cm x 15 cm. Out of 57 entries, 54 germinated and 3 entries did
not germinate. The progenies were screened for drought under natural conditions. The crop
received a total rainfall of 503 mm up to 45" day of sowing and there was no rainfall or
irrigation during post flowering period. A total of 17 plants were selected based on their
phenotypic superiority and tolerance to drought. The details on selections are furnished
hereunder.

S. Pedigree No. of plants S. Pedigree No. of plants
No. selected No. selected

1 772 x272-3 1 9 772 xS35-24 1

2 | 772 x272-8 1 10 | 772 xS35-20 1

3 | 772 x272-12 1 11 | 772 xS35-26 1

4 772 xS354 1 12 | 772 xS35-27 2

5 772 xS357 1 13 [ 772 xS35-3 2

6 | 772xS3516 1 14 | S35 xSV663-4 1

7 | 772 xS3522 1 15 | S35 xSV663-6 1

8 772 xS3521 1 Total 17

Kovilpatti - Dr. R. Sankarapandian: F;population (59+1 check) was sown on 16.10.06 in
two replications. From the date of sowing to end of the November, 06 there was continuous
rain and a total rainfall of 745 mm was received from sowing to flowering. Data was collected
on both agronomic and drought traits. Results are shown in Table 8. Hence, the selections
were made on agronomic superiority and few early selections were made.
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Table 8. Performance of F; derivatives for drought parameters and yield traits

Days to Daysto | Chlorophyll | Days to Relative Leaf Leaf
boot leaf 1st content 50% water rolling wilting
stage flowering flowering | content score 1- | score O
Entry % 5 scale | 3scale

772 X 272-1 64.5 71 39.75 75.5 78.7 15 1
772 X 272-2 65 70.5 29.95 76.5 67.65 2 1.5
772 X 272-3 60.5 67 22.6 745 80.25 25 1
772 X 272-4 65.5 73.5 19.5 77.5 60 3 1.5
772 X 272-5 65.5 73 25.35 79 74.2 3 1
772 X272-6 69 74 17.6 79 834 2.5 1
772 X 272-7 69.5 74 22.35 79 58.85 3.5 1.5
772 X 272-8 68.5 725 22.95 79.5 65.55 25 2
772 X 272-9 66.5 72.5 23.6 78 57.95 2.5 1
772 X 272-10 65 73 23.15 79 58.95 1 0
772 X 272-11 64.5 715 21.2 79.5 82 2.5 1.5
772 X 272-12 65.5 72.5 22.7 80 68 2.5 2
772 X S-35-1 57.5 60.5 36.9 66.5 63.3 3 1.5
772 X S-352 59 60.5 48.8 66 88.55 1 0
772 X S-35-3 52.5 59 39.2 66 82.35 3 1.5
772 X S-35-4 58.5 62 36.6 68.5 82.8 2.5 1.5
772 X S-355 64 71 47.1 78.5 88.6 1 0.5
772 X S-35-6 58 66.5 24.4 75.5 61.9 2.5 1.5
772 X S-35-7 51 58 38.8 64 59.2 2 1
772 X S-35-8 67 725 38.65 78 78.6 2 1
772 X S-359 525 59 455 65 89.05 1 0
772 X S-35-10 52.5 57.5 45.45 64 87.85 1 0
772 X S-35-11 50.5 56 36.15 63 86.7 3 1
772 X S-35-12 515 58 36.4 64.5 66.25 3 1.5
772 X S-35-13 54.5 63 27.9 69.5 79.4 25 1
772 X S-35- 14 59 66 36.95 73 66.7 2 1.5
772 X S-35-15 515 58 46.95 63.5 85.85 1 0.5
772 X S-35-16 52.5 59.5 36.75 67 67.8 2 1.5
772 X S-35-17 52.5 55.5 33.65 64.5 71.7 2 1
772 X S-35-18 50.5 54 37.55 64.5 74.85 2 1
772 X S-35-19 535 55 35.05 64 45.95 15 1
772 X S-35-20 62.5 65 15.8 78.5 58.4 3 1.5
772 X S-35-21 53.5 56 22.9 66 68.15 2.5 1.5
772 X S-3522 63 66 294 76 59.65 2 1
772 X S-35-23 50.5 54 37.75 64 79.75 1 0
772 X S-35-24 55 56.5 38.6 65.5 80 2.5 1.5
772 X S-35-25 56.5 59 35.1 66.5 73.9 1.5 1
772 X S-35-26 56.5 59 31.05 68 78.95 2 1
772 X S-35-27 575 59 255 66 74.2 2.5 1
772 X S-35-28 64.5 68 14.25 79.5 65.3 35 2
772 X S-35-29 51 54.5 31.85 65 58.4 2 2.5
772 X S-35-30 575 61 20.6 71 79.65 2 2
SPV 772 X S-35-1 56.5 60 33.25 71 70.7 2 1
SPV 772 X S-35-1 52 55 45.1 64.5 86.15 1 0.5
SPV 772 X S-35-2 62.5 68.5 25.65 76 68 25 1
SPV 772 X S-35-3 56 60.5 32.35 67 75 2.5 2.5
SPV 772X S-354 64 69.5 16 7 72.95 25 1
SPV 772 X S-35-5 53 58 40.6 65 60 2 2
SPV 772 X S -35-6 64.5 68.5 15.6 76 55.15 2 2
S35XSu663-1 52.5 58.5 39.3 65.5 62.05 2 1
S 35 X Su663-2 56.5 60.5 45.4 68 87.05 1 0.5
S 35 X Su663-3 52.5 57 38 63.5 82.85 1.5 1
S 35X Su663-4 52 57.5 44.85 65 60.1 15 2
S 35 X Su 663-5 53 58 274 65 42.6 2 1.5
S 35X Su663-6 52 55.5 32.95 63.5 52.1 15 1.5
K 8 Check 52 57 31.15 63 85.5 1 1
Mean 57.9464 62.8304 31.9616 70.3304 71.4188 2.0804 1.1964
C.V. 1.2059 3.0236 29.4514 0.8449 11.9875 | 32.2629 43.441
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| C.D.5% | 1.4004 | 3.8071 | 18.8643 | 1.1908| 171571 | 1.3451| 1.0416]|
Table 8.cont.
Entry No. Plant Height Ear head Ear head Single Plant Single Plant
(cm) length (cm) | Breadth (cm) Grain yield (g) Straw yield (g)

772 X 272-1 132.5 22.3 11.0 55.0 2325
772 X 272-2 157.5 19.3 10.0 30.0 257.5
772 X 272-3 217.5 23.3 12.3 325 317.5
772 X 272-4 232.5 21.3 11.8 37.5 332.5
772 X 272-5 226.5 19.8 9.8 275 326.5
772 X 272-6 227.5 20.0 9.0 27.5 332.5
772 X 272-7 228.5 21.3 11.5 50.0 335.0
772 X 272-8 213.0 21.0 10.0 37.5 315.0
772 X 272-9 196.5 23.3 13.0 26.5 297.5
772 X 272-10 211.0 22.3 10.5 26.0 315.0
772 X 272-11 202.5 20.5 12.0 33.0 302.5
772 X 272-12 240.0 21.8 135 325 340.0
772 X S-35-1 133.5 23.8 12.5 50.0 235.0
772 X S-35-2 122.5 24.3 11.0 375 2225
772 X S-35-3 126.5 26.3 12.0 55.0 227.5
772 X S-35-4 116.0 22.3 10.8 40.0 2175
772 X S-35-5 113.0 24.0 12.5 36.0 312.5
772 X S-35-6 190.0 23.8 10.8 57.5 290.0
772 X S-35-7 182.5 20.5 9.8 30.0 285.0
772 X S-35-8 247.5 19.8 13.8 46.5 345.0
772 X S-35-9 182.5 21.0 14.3 325 281.0
772 X S-35-10 172.5 22.8 10.5 225 272.5
772 X S-35-11 187.5 22.3 10.0 49.0 285.0
772 X S-35-12 201.0 22.0 10.5 40.0 315.0
772 X S-35-13 186.0 20.8 11.8 225 281.0
772 X S-35-14 182.0 17.3 10.5 325 282.0
772 X S-35-15 177.5 18.8 9.3 31.0 262.5
772 X S-35-16 176.0 18.8 12.3 28.5 252.5
772 X S-35-17 187.5 23.3 11.0 60.0 227.5
772 X S-35-18 183.0 21.7 11.0 30.0 260.0
772 X S-35-19 178.5 21.8 9.3 475 275.0
772 X S-35-20 257.5 20.5 145 525 350.0
772 X S-35-21 202.5 21.5 16.5 32.5 305.0
772 X S-35-22 206.0 225 9.5 225 315.0
772 X S-35-23 192.5 23.0 9.5 32.5 292.5
772 X S-35-24 208.0 220 10.5 38.0 307.5
772 X S-35-25 182.5 19.8 9.8 27.5 282.5
772 X S-35-26 142.5 19.5 10.5 225 242.5
772 X S-35-27 151.0 18.8 9.5 21.5 252.5
772 X S-35-28 182.5 20.5 11.0 37.5 275.0
772 X S-35-29 193.0 21.3 11.8 27.5 292.5
772 X S-35-30 202.5 22.8 10.3 60.0 297.5
SPV 772 X S-35-1 192.5 228 13.0 40.0 292.5
SPV 772 X S-35-1 194.0 20.8 11.3 33.5 296.0
SPV 772 X S-35-2 2375 22.3 13.8 415 285.0
SPV 772 X S-35-3 205.0 23.0 14.3 33.0 305.0
SPV 772 X S-35-4 198.5 18.8 10.3 25.0 285.0
SPV 772 X S-35-5 177.5 25.3 12.3 30.0 277.5
SPV 772 X S-35-6 202.5 245 13.3 435 302.5
S 35 X Su 663-1 151.0 225 11.8 32.5 2475
S 35 X Su 663-2 186.0 215 13.8 38.5 285.0
S 35 X Su 663-3 1775 26.0 14.0 41.0 270.0
S 35 X Su 663-4 167.5 24.3 15.0 325 265.0
S 35 X Su 663-5 155.0 26.0 15.0 19.0 250.0
S 35 X Su 663-6 172.5 21.8 11.8 30.0 2725
K 8 Check 183.5 27.8 145 375 207.5
Mean 186.6 22.0 11.7 36.0 283.7
C.V. 5.3 5.2 3.9 215 2.2
C.D. 5% 19.8 2.3 0.9 155 12.4
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Udaipur: Dr. V Sharma: Selection and advancing of K derivatives selected in crosses
which were screened for drought tolerance under natural conditions at Udaipur center during
kharif 2006 is as follows. This year, the rainfall was satisfactory at Udaipur center, as such;
there was no drought situation at the center. However, selections were made in these
crosses for early (around 60 days flowering), tall and dualpurpose type segregants with
comparatively better agronomical background. The details are given below.

S. Name of Cross No. of sel. Comments/Remarks
No. made
1 SPV 772 xICSV 272 8 + 2* Among these crosses, selections were done on the basis of
(1-12) earliness, agronomical superiority coupled with desirable dual-
2 SPV 772xS 35 16 + 7* purpose attributes so that dual purpose segregants could be
(13-42) isolated. Further, the crosses were raised in totally natural
3 SPV772xS 35 9 conditions i.e. without plant protection measures. Thus all the
(43-50) selected segregants were possessing better agronomical
background with good grain yield potential of more than 50
4. | S35xSU663 7 g/plant and 240 cm plant height along with proper resistanceto
(51-56) major insect pests like stem borer and shoot fly.
5 SPV 772 xICSR 272 Nil Rejected
(57-59)

* 3" part of the seed will also be sent to sorghum breeder, Main Sorghum Research Station, Surat, Gujarat as
per their requirement as given by Dr. Jadhav during Udaipur vist in kharif 2006.

Kharif / Rabi

Expt5 Multiplication of hybrid seed of the hybrids (developed out of pooled MS and R
lines) performing best in hybrid nursery trial during kharif and rabi 2005

Seed multiplication of hybrids: BJMS 3 A x SLR 10 and BJMS 2 A x SLR 27 at Bijapur, and
206A x KR 199 at Hyderabad (developed out of pooled MS and R lines) performing
superiorly in HN trial during 2005 was planned so as to enter these hybrids in multi-location
trials of 2007. The seed for BJMS 3 A x SLR 10 was only produced. This hybrid will be
submitted for multi-location initial hybrid tria | during rabi 2007 .

Rabi

Expt6 Experiment on L X T for rabi landraces to identify the best combining
landraces for the various traits of rabi adaptation.

Experimental material: Forty two hybrids and parents (3 A lines and 14 testers, land races)
were distributed to Parbhani, Rahuri, and Solapur, NRCS to identify the best combining
landraces for the various traits of rabi adaptation. The experiment was planted in RCBD with
2 replications of one row each. Row length = 3 m. Data was recorded on cold tolerance
(%seed setting), grain yield, stover yield grain quality. Data was collected for 10 plants from
each row for the trats.

At Parbhani, RSLG 4, RSLG 106, RSLG 183 and RSLG 295 were good combiners showing
significant high gca effects for grain yield. However, only two land races RSLG 45 and RSLG
183 were showing significant gca effects for fodder yield. Interestingly, seven land races
showed positive gca effects for % seed setting. RSLGs 4, 172, 270, 1409 B and 401 B
showed significant gca effects for this trait (Table 9).

At Rahuri, out of 14 testers (land races) the positivegca effects for grain yield were found for
eighttesters. Significant gca effects were found for grain yield in land races RSLG 16, RSLG
173, and RSLG 183. RSLG 143, RSLG 172, RSLG 173, RSL 183, RSLG 270 and 1409 B
were good combiners for panicle length. At Solapur, RSLG 4 and RSLG 173 were good
combiners for grain yield.
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Over the locations, RSLG 183 was found to be good combiner for grain yield, stover yield
and %seed setting. This line if used in crossing programme will give productive segregants.

The best specific combiners for grain yield over three locations are given in Table 10. The
crosses, 1409 x RSLG 126, 401 A x RSLG 45, 1409 A x RSLG 80 and 296 A x RSL 295
were showing significant sca effects over two locations.

Table 9. GCA effects of rabi land races for various traits at different locations

Parbhani Rahuri Solapur
Grain Stover % seed Grain Panicle Seed Grain Panicle | Earhead 100
yield yield setting yield/pla length set % yield/ length width grain
/plant /plant nt plant wt
Testers
RSLG 4 -6.47* -7.26 13.49* -13.51 -1.80** -0.14 10.94* -0.28 -0.13 -0.39
RSLG 16 1.53 -6.10 3.99 22.63** 0.37 0.02 -5.31 -0.28 0.13 0.09
RSLG 45 1.86 14.24% -8.85 -1.17 -6.13* 0.02
RLG 80 -1.64 3.07 -26.8** 2.06 -0.96 0.19 -4.06 -2.53 -0.88 0.49
RSLG 106 5.86* -0.26 -25.2** -8.81* -1.63** -0.31 -4.06 2.7 0.38 -0.29
RSLG 126 -4.31 -11.10* | -25.2** 0.56 -1.13* -0.14 -19.06 -2.28 -0.63 0.36
RSLG 133 -3.97 -3.10 0.66 -15.64** 0.87 0.36
RSLG 142 -4.64 -3.10 -3.51 1.03 0.54 0.36
RSLG 143 2.20 -1.10 -0.18 1.00 1.54** 0.19
RSLG 172 3.53 -1.76 34.8** -10.67** 2.04** 0.19 7.19 0.97 0.88 0.04
RSLG 173 4.36 3.24 -10.18* 14.70** 2.20** 0.02 10.94* 0.97 0.13 -0.79
RSLG 183 7.9%* 23.91* 7.32 11.26* 1.54* -0.31
RSLG 270 -11.71 -9.76 12.32* 5.86 2.04*8 -0.31
RSLG 295 5.63* -0.93 27.3%* -9.32* 0.54 -0.14 3.44 0.72 0.13 0.49
Line
1409 B -0.02 -2.79 9.82** 9.18** 1.06** -0.11 -6.25 0.97 -0.24
401 B 1.35 -0.82 -1.96 4.06* -1.26 0.11
296 B -1.33 3.61 -7.86 -13.24 0.20 0.00 6.25* -0.97 0.24

Table 10. SCA effects for grain yield in crosses with elite A line x land races

Rahuri Parbhani Solapur
Cross sca Cross sca Cross sca
effects effects effects

1409 A x RSIG 126 17.55** 1409 A x RSIG 80 17.55 1409 A X RSIG 80 16.25
1409 A X RSIG 142 30.99** 1409 A x RSIG 126 30.99 296 Ax RSLG 295 18.75
1409 A x RSIG 183 16.25** 401 Ax RSIG 16 16.25
401 AXRSIG 4 22.14** 401 A x RSL 45 22.14
401 A xRSIG 45 38.71* 401 AXRSLG 173 38.71
401 Ax RSIG 80 20.17** 296 AX RSLG 142 20.17
296 AX RSIG 16 15.01* 296 AX RSLG 295 15.01
296 AX RSIG 173 13.21*

Expt. 7 Study on heterosis for various agronomic traits, among tan versus non-tan
rabi hybrids

Forty four hybrids comprising of 12 rabi female x rabi male, 14 rabi female x kharif male, 11
kharif female x rabi male and 6 kharif female x kharif male along with the check were grown
in RCBD with 2 replications, at three centers namely Bijapur, Tandur and NRCS, Solapur.
Data was collected on days to flower, plant height, days to maturity, grain and fodder yields,
grain size and charcoal rot incidence. Results are presented in Table 11. In this preliminary
studies, there was no significant difference among different classes of hybrids in this
experiment for grain yield. There is a need to repeat this experiment. However, some of the
good combinations for superior yield are BJMS 3A x SLR 17, 206 A x IUS 105 and 27 AXx R
2313 at Solapur.
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Table 11. Performance of rabi hybrids for yield and grain quality traits

Tandur NRCS Bijapur Bijapur Avg Bijapur Bijapur Bijapur AV Bijapur

Grain Grain Grain Dry fodder | 1000 | Grain Grain Grain Days Charcoal

yield/pl | yield/pla | yield /ha yield grwt | shape colour lustre to 50% | rot (%)
Hybrid Description ant (9) nt (g9) (Kg) /ha(Kg) @) score score score bloom
1409 Ax R 2313 Rabi P Fe x Rabi P Male 29 60 1667 5667 34.1 1 3 2 73
1409 AX R 23% Rabi P Fe x Rabi P Male 275 55 3667 9000 | 349 1 3 1 71.8
1409 A x BRJ 204 Rabi P Fe x Rabi P Male 24 50 3333 5000 35.1 1 3 1 725 44.2
1409 A x BRJ 364 Rabi P Fe x Rabi P Male 12 325 1667 3667 32 1 3 2 75.8 16.1
1409 Ax SLR 24 Rabi P Fe x Rabi P Male 23 575 1667 5667 | 345 1 3 1 80.5 28.4
1409 A x RS 585 Rabi P Fe x Rabi P Male 215 45 2667 4333 34.7 1 3 1 73 17.4
3303 Ax RS 585 Rabi P Fe x Rabi P Male 22 275 2333 12000 40.1 1 3 1 74.5 15.3
BIMS 3 Ax SLR 24 Rabi P Fe x Rabi P Male 2 435 3333 8333 | 34.9 1 3 1 75.5 14.5
BJMS 3 A x AKR 371 Rabi P Fe x Rabi P Male 0 50 2000 6333 37 1 3 2 79.5 44.7
BIJMS 1 A x RS 585 Rabi P Fe x Rabi P Male 26 40 1667 7000 34.6 1 3 2 80.3 16
AKMS 76 A x BRJ 204 Rabi P Fe x Rabi P Male 31 50 4000 11667 | 31.7 1 3 1 73.8 10.4
BJMS 3 AXSLR 17 Rabi P Fe x Rabi P Male 225 72.5* 2000 5000 40 1 3 1 77 21.8

24.2 46.5 2500 6972 35.3 1.0 3.0 1.3 75.6 22.9
1409 A x AKR 436 Rabi P Fe x Kharif T Male 28.5 55 3000 6667 | 23.1 2 3 2 81.5 325
1409 Ax KR 191 Rabi P Fe x Kharif T Male k7] 45 4333 6333 | 23.8 1 3 2 78.8 37.3
1409 Ax C 43 Rabi P Fe x Kharif T Male 285 40 3000 4333 24.1 1 3 2 775 24.6
1409 A x NR 27 Rabi P Fe x Kharif T Male 275 325 2333 5667 24.8 1 3 1 74.5 31.7
1409 A x AKR 354 Rabi P Fe x Kharif T Male 40* 375 4333 8667 23.9 1 3 2 79.5 20.4
AKMS 66A x AKR 436 Rabi P Fe x Kharif T Male 27 425 2667 6000 | 29.9 1 3 1 75.5 15.4
AKMS 66A x KR 191 Rabi P Fe x Kharif T Male 335 30 4000 5000 28.1 1 3 2 80 7.4
104 B x NR 27 Rabi P Fe x Kharif T Male 33 40 2667 4333 26.7 1 3 1 82 35
3303 A x AKR 354 Rabi P Fe x Kharif T Male 155 35 1667 5000 | 39.6 1 3 1 81.8 33.3
PMS 20 A x AKR 436 Rabi P Fe x Kharif T Male 30 17.5 667 3333 311 1 3 2 82.5 13.6
PMS 20 A x KR 191 Rabi P Fe x Kharif T Male 28 30 2333 8667 | 32.2 1 3 2 825 9.8
PMS 20 Ax C 43 Rabi P Fe x Kharif T Male 275 35 3667 4000 33.9 1 3 1 81.3 27.8
BJMS 3 A x AKR 430 Rabi P Fe x Kharif T Male 315 55 1667 7000 27.4 2 3 2 79.5 225
BJMS 3 A x AKR 354 Rabi P Fe x Kharif T Male 43.5* 75.0* 2667 6000 | 29.9 2 3 1 76.8 23.5
304 38.1 2786 5786 | 285 1.2 3.0 1.6 79.6 23.9

372 A x BRJ 364 Kharif T Fe x Rabi P Male 29 425 1333 4000 29.3 1 3 2 78 33.8
372 AX SLR 17 Kharif T Fe x Rabi P Male 275 47.5 2333 6667 | 325 1 3 2 75.5 37.3
27 AxXSLR 24 Kharif T Fe x Rabi P Male 275 25 1333 5333| 35.8 1 3 2 75.8 26.7
27 AX R 2313 Kharif T Fe x Rabi P Male 16 82.5* 1667 3667 | 36.2 1 3 1 80.8 225
27 A x RS 585 Kharif T Fe x Rabi P Male 14 40 2333 4000 | 31.2 1 3 1 79.8 26.7
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Tandur NRCS Bijapur Bijapur Avg Bijapur Bijapur Bijapur AV Bijapur

Grain Grain Grain Dry fodder [ 1000 | Grain Grain Grain Days Charcoal

yield/pl | yield/pla | yield /ha yield grwt | shape colour lustre to 50% | rot (%)
Hybrid Description ant (g) nt (g) (Kg) /ha(Kg) (9) score score score bloom
206 A x AKR 422 Kharif T Fe x Rabi P Male 9.5 1667 7667 | 23.2 4 3 2 68.5 21.9
206 A x IUS 181 Kharif T Fe x Rabi P Male 27.5 65 3000 7667 | 34.7 1 3 1 77.5 18.2
206 A x IUS 105 Kharif T Fe x Rabi P Male A 87.5* 2333 6000 | 33.2 1 3 2 78.3 453
206 A x SLR 24 Kharif T Fe x Rabi P Male 2 60 2333 10000 [ 30.3 1 3 2 77.8 21
206 A x SLR 25 Kharif T Fe x Rabi P Male 26.5 375 2333 9333 31 1 3 1 73
206 A x SLR 17 Kharif T Fe x Rabi P Male 315 47.5 1667 8667 | 33.6 1 3 1 74.3 25

24.1 50.3 2030 6636 319 1.3 3.0 15 76.3 27.8
AKMS 87A x C43 Kharif T Fe x Kharif T Male 25 20 1333 7000 27.7 1 3 2 76.5 25.6
27 Ax C 43 Kharif T Fe x Kharif T Male 27 40 3333 8000 | 34.8 2 3 2 77.3 18.9
AKMS 42 A x KR 199 Kharif T Fe x Kharif T Male 245 325 2333 3667 | 216 2 3 2 77.8 16.1
PMS 28 AxC 85 Kharif T Fe x Kharif T Male 215 475 3333 4000 28 1 3 2 77.3 15.9
AKMS 42 A x C 85 Kharif T Fe x Kharif T Male 31 55 2000 3333 21.1 2 3 2 79.5 25.6
AKMS 42 A x NR 184 Kharif T Fe x Kharif T Male 19 67.5* 2000 2333| 226 2 3 2 7 34.5
24.7 43.8 2389 4722 26.0 1.7 3.0 2.0 77.6 22.8

CSH15R 30 425 5667 16333 | 35.8 1 3 2 735 17.1
Mean 26.4 46.4 2667 6333 31 1.2 3 1.6 77.4 24.3
C.V. 2 28 28 30 15 0 0 0 1.2 49.6
C.D. 5% 10.0 26.2 1333 3667 9.2 - - - 1.9] -

Grain size (Score): 1. Small, 2. Medium (e.g. Variety, SPV 475 or Hybrid, CSH 5), 3. Medium bold, 4. Bold, and 5. Very bold.
Grain shape (score): 1. Sherical or globural (e.g. Maldandi), 2: Oval (ovate), 3: Sublenticular (concave with beak) and 5: Elliptical.
Grain colour (score): 1: White-pearly, 2: Whitechalky, 3: Creamy, 4: White with red spot, 5: Yellow; 6: Light red/brown and 7: Any other colour.
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Expt 8 Evaluation of rabi F ,s for agronomic superiority and shootfly resistance.

F, crosses contributed by Solapur center were distributed to Rahuri, Parbhani, Tandur
centers for evaluation of segregating material for agronomic traits. The crosses distributed
are: EP 82 x CRS -1; PEC 17 x EP 60-1. No report was received from Parbhani and Rahuri
centers. At Tandur center, during the early stages of the crop, single plants were selected for
shoot fly resistance and at the time of flowering these plants were selfed and 49 selections
were made in cross, EP 82 x CRS-1 and 29 inPEC 17 x EP 60-1.

Expt. 9 Evaluation of rabi advanced segregating material at Tandur

Twenty F7 and 30 F5 rabi material contributed by NRCS, Solapur was evaluated for
agronomic traits at Tandur. Out of these, four pure lines were selected for preliminary yield
evaluation and about 50 single plant selections were made.

Il. Achievements in sorghum breeding at AICSIP centers

Achievements 2006-07

Coimbatore: Dr. K. Ganesamurthy

Advanced cultures: This center has identified two promising sorghum cultures, TNS 603
(BSR 1 x VMS 98001) and TNS 604 (VMS 98001 x APK 1) with high yield potential for
inclusion in the AICSIP trials during 2007 2008. These two cultures registered grain yield of
4200 kg/ha with a dry fodder yield of 11.75 t/ha under university varietal trials conducted
during kharif 2006.

Hybrid development: Heterosis breeding was intensified at this center and a total of 73
hybrids were synthesized using 25 elite male sterile lines and ten restorer lines obtained
from ICRISAT. These hybrids were evaluated during kharif 2006. Five promising hybrids
have been identified possessing high grain yield potential besides having tolerance to
shootfly and stem borer. These hybrids are ICSA 51 x TNS 30, ICSA 362 x ICSR 31, ICSA
464 x ICSV 89106, ICSA 691 x ICSV 89106 and ICSA 890A x ICSR 160. These hybrids will
be further evaluated for their performance.

Sweet sorghum hybrid development: With an objective to develop sweet sorghum
hybrids with high fresh cane yield and juice quality, a total of 45 hybrids were synthesized by
involving 17 elite male gterile lines with four promising sweet sorghum varieties as restorer
lines. Among the hybrids evaluated during kharif 2006, four hybrids viz., ICSA 73 x ASSV
9412, ICSA 464 x RSSV 9, ICSA 464 x SSV 74 and ICSA 501 x SSV 74 performed better
with high caneyield and total sugars content.

Segregating generations studied: The following are the segregating generations studied
during 2006-07. These materials were developed by involving elite agronomcally superior
lines and resistant donors identified for different biotic and abiotic stresses. The selected
lines will be generation advanced and further studied during 2007-2008.

S. Gene- No. of progeny rows No. of Objective

No. ration raised sel. made

1. F1 22 cross combinations -- Shootfly and grain mould resistance and
agronomy traits

2. F3 150 progenies 49 -do-

3. Fa 137 progenies 25 Drought tolerance and stem borer
resistance

4. Fs 104 progenies 13 Grain mould resistance

5. Fs 140 progenies 22 Grain mould resistance
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Fresh crosses made: Fresh crosses were done with the objective of developing varieties
and for the improvement of special traits identified by the center. The following are the
details on the parents involved in the crossing programme. A total of 35 cross combinations
were made.

Elite parents used Donors used Objective

CO 25, CO 26, CO(S) 28,
TNS 30, TNS 586, TNS 603,
TNS 604, TNS 599

B 35,S35

EP 58, EP 88, EP 60, EP 94, EP 57
IS 3436, IS 1130, IS 3573

SPV 462, SPV 881

IS 18551, IS 12447

Drought resistance
Shootfly resistance
Grain mould resistance
Downy mildew

Stem borer resistance

Sorghum x sugarcane wide hybridization: This cener has been assigned with the
responsibility of effecting sorghum x sugarcane wide crosses to produce intergeneric
crosses involving elite breeding lines of sorghum and sugarcane for further studies at NRCS,
Hyderabad. Sorghum lines CO(S) 28 and F, selections of IS 73210 x SPV 1428 were used
as female parents and sugarcane elite lines viz. CO 775, 985117, 895117 and 895115 were
used as male parents. The crossed F: seeds were collected and will be sent to NRCS for
further studies.

Surat- Dr Jadav: During 2006 all the experiments were vitiated due to heavy floods in Surat.

Udaipur - Dr.V. Sharma: At the center this year, new germplasm lines viz. EC 1600, EC
507656, EC 507856, EC 507866, EC 507870 etc. were utilized to attempt new crosses with
elite lines for drought resistance, earliness, insect resistance as per mandate of the center.
One hundred ten crosses in different segregating generations (F, to F;) besides crosses
from NRCS were evaluated from the progenies of last year selections. List of most promising
crosses particularly based on germplasm lines/ land races are given generation wise as
follows.

List of crosses in different segregating generations (F, to ) evaluated during kharif-2006

S. Cross Comments No. of sel. Made
No.
A. Crosses in different segregating generations (K to F7) evaluated
F, Generation
1 CSV 15 x HC 308 Early dual purpose segregants 15 *
2 CSV 15 x RSSV -9 Good agronomically superior, early segregants 22 *
3 CSV 17 xEJ 52 Selected early tan type segregants 10
4 SPV 1355 x IS 40110 Early good cross selected only tan type 9
5 SPV 1355 x IS 2312 Heavy diseases selected only tan types 6 *
6 SPV 881 x ICSV 298 Good cross, Agronomically superior segregants 18 *
7 SPV 881 xS —35 Good dual purpose segregants 19 *
8 SPV 881 x ICSV 272 Good cross with medium early segregants 26 *
9 SPV 1526 x IS 2312 Selected only early segregants 15
10 SPV 1472 x IS 2312 Dual purpose good cross selected only tan types 15*
11 SPV 772 x IS 40110 Good cross provided good segregants with medium and 35*
early maturity
12 GGUB 46 x ISSV 298 Medium early cross with good yield potential 22 *
13 GGUB 46 x ICSV 272 Good early segregants 12*
14 IS 14296 x ICSV 298 Selected agronomically superior segregants 11
F; Generation
15 SPV 772 x GJ 39 Selected early selection for drought disease free good yield 12
potential good plant height (about 250)
16 SPV 772 xPSV 15 Selected dual purpose segregants 7*
17 SPV 772 xSU 1 Early dual purpose segregants 10
18 SPV 772 x PB 12779 Selected tall medium early segregants 5
19 SPV 772 x ICSV 295 Dual purpose segregants 10
20 SPV 772 x ICSV 298 Early agronomically good seg regants 7
21 SPV772xS 35 Early agronomically good segregants 8
22 SPV 772 xICSV 272 Early agronomically good segregants 9
23 CSV 15 xSPV 772 Good medium early segregants 10 *
24 CSV 15 x SU 663 Good cross as it provided agronomically good early 19
segregants
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S. Cross Comments No. of sel. Made
No.
25 CSV 15 x ICSV 295 Bold grain segregants with good agronomical background 12 *
26 SU 663 x GJ 39 Early medium segregants 9 *
27 S 35 x SU 663 Early segregants with desired vield potential 6*
28 PB 12779 x SU 658 Selected only tall dual purpose segregants 4
29 PB 12779-2 x CSV 15 Tall dual purpose early segregants 10
30 PB 12779 x SU 556 Tall dual purpose early segregants 9*
31 PB 12779-2 x IS 18580 Good early dual purpose segregants 19 *
32 PB 12779 x IS 18662 Medium Tall, selected only good segregants 3
33 SU 658 x SPV 1571 Pearly white grain segregants 8
34 SU 658 x SU 556 Pearly white grain medium early segregants 9*
35 SU 658 x SPV 1481 Medium early dual purpose segregants 15
36 SU 658 x IS 18662 Selected only tall dua purpose segregants 5
37 SPV 1571 x CSV 15 Good dual purpose segregants 15*
38 SPV 1571 x SU 556 Good cross medium tall segregants 18*
39 SPV 1571 x Raj 18 Tall dual purpose segregants 8
40 SU 658 x IS 18580 Tall dual purpose segregants 7
41 CSV 15 x SU 556 Good cross provided tall dual purpose segregants 11~
42 CSV 15 x SPV 1481 Selected medium tall segregants 8
43 CSV 15 x Raj -18 Selected medium tall segregants 10
44 CSV 15 x IS 18580 Selected only tall dual purpose segregants 5
45 CSV 15 x IS 18662 Agronomically good segregants 8
46 SU 556 x SU 1 Tall dual purpose segregants 9
47 SU 556 x SPV 1481 Agronomically good segregants 11
F4 Generation
48 SPV 1514 x Raj 36 Selected for SVT row selection 3*
49 SPV 1514 x IS 18580 Tall early segregants 5
50 SU 663 x NRCS 328 Medium tall segregants 4
51 SU 663 x SPV 1518 Row selection 4*
52 SU 663 x Raj 36 Selections for SVT and SPT SVT, SPT
53 SU 663 x SPV 1573 Agronomically good selection 7+3*
54 SU 663 x Raj 13 Selected only tall and tan segregants 4
Fs Generation
55 (SPV 1064 x SU 582) x Selected good segregants 3+2*
SU 663
56 (SPV 1064 x SU 658) x Selected for SVT and advancement 4+3*
SU 663
57 SPV 1518 x SU 663 Selected for SVT and advancement 5+6
58 SPV 1474 x SU 663 Selected tall early segregants 9
59 SPV 1481 x SU 663 Selected for SVT and advancement 4+3=7
60 PB 12779 x SU 663 Selected early with good vield potential 5
61 SPV 1481 x PB 12779 Selected tall with good yield potential 7
62 SPV 1474 x PB 12779 Selected for SVT and advancement 4 +5=9
63 SU 556 x PB 12779 Selected for SVT, SPT and advancement 3+2+5=10
64 SPV 1481 x IS 2122 Early good segregants 7
65 SPV 1474 x 1S 2122 Sleeted tall tan types segregants only 5
66 SU 556 x IS 2122 Selected for SVT, SPT and advancement 1+3+4=8
67 SPV 1481 x IS 18580 Selected for forage purpose only 2
68 SPV 1474 x IS 18580 Selected for SVT and advancement 1+5
69 SPV 1518 x IS 18580 Selected for SVT, SPT and advancement 4+4+3*=11
70 SU 556 x IS 18580 Selected only tan segregants 3
Fs Generation
71 SPV 1134 X SPV 1329 Selected for SVT and advancement 3+5
72 SPV 1134 x SPV 1201 Selected medium tall segregants 4+6*
73 SPV 1134 x ICSV 298 Row selection 4*
74 SPV 1134 x GM 973445 | Selected for SVT and advancement 2+ 2+4*
75 SPV 1333 x SPV 1201 Selected for SVT and advancement 4+5*
76 SPV 1333 x ICSV 298 Selected for SVT and advancement 2 +2*
77 SPV 1333 x GM 973445 | Selected for SVT and advancement 2+7*
78 ICSV 298 x SPV 1329 Selected for SVT and advancement 4+ 4*
79 ICSV 298 x SPV 1201 Selected for SVT and advancement 8+4*
80 ICSV 298 x GM 973445 | Selected bold grain segregants 6 +7*
81 SPV 1329 x SPV 1201 Tall dual purpose segregants 6
82 SPV 1329 x ICSV 272 Tall dual purpose segregants 3*+4
83 SPV 1201 x GM 973445 | Selected for SVT 3+1*
84 ICSV 272 x GM 973445 | Selected only tall dual purpose segregants 2+ 3+ 4% 42*

F7 Generation

85 SU 663 x IS 77029 Selected for SVT and advancement 2+4*
86 SPV 1022 x ICSV 272 Selected for SVT and advancement 5+5+3+3*=16
87 SPV 1403 x SU 663 Selected for SVT 6+4+4+5*
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S. Cross Comments No. of sel. Made
No.

88 SU 556 x SPV 1290 Selected for SVT 5*+3=8

89 Pb 12779-2 X ICSV 219 | Selected for SVT 3*+5=8

90 Pb 127792 X SPV | Selected for SVT 2+ 3+4 +5*=14

1293

91 SPV 1473 x ICSV 219 Selected for SVT 6 +7=13

92 SU 556 x ICSV 219 Selected for SVT 4+5*=9

93 ICSV 219 x SU 663 Selected for SVT 5+2*=7

94 SPV 1290 x SU 678 Selected for SVT 3+4=7

95 IRAT 204 x ICSV 298 Selected for SVT 4*+5

Development of new sources for biotic and abiotic resistance: The center is actively
involved in development of new lines for biotic and abiotic stresses. To achieve this, crosses
have been attempted regularly and screened under high insect pest pressure for biotic
resistance and under natural condition for abiotic stress.

Development of new sources for shoot fly resistance: This year also the center has
contributed two insect resistance crosses viz. SPV 1355 x IS 2312 and IS 14296 x ICSV 272
to Pl (Breeding), NRCS. While two crosses viz. SPV 1333 x SPV 1201 and ICSV 298 x SPV
1201 were evaluated last year, this year also the crosses were evaluated under high natural
pest infestation with delayed sowing which exhibited good resistance potential against shoot
fly, 19.31 % and 22.85 % respectively while the susceptible check, DJ 6514 exhibited 87.50
% shoot fly dead hearts.

Development of new sources for drought resistance: To strengthen the activity, the
center is developing new early maturing lines to cope up with the terminal drought, which is
a routine feature in the state. Like wise the crosses are also being evaluated for intermittent
drought under natural conditions. The most promising crosses viz. CSV 15 x Raj. 18, SPV
772 x PSV15, SPV 772 x S35 and S35 x SU 663 identified last year under natural
moisture stress condition of 23 days provided good desirable segregants this year also
though this year rainfall was normal with good distribution.

Rahuri

1. Developed 60 hybrids by using local land races restorers.

2. Identified RSV 423 and RSV 768 genotypes as promising in MLT trials.

3. Shootfly resistance sources developed viz., RSV 458, RSV 672, RSFR 9509 and
RSE-3.

4, Charcoal rot resistance source developedviz., RSV 214, SPV 1090.

5 Eighteen crosses of rabi sorghum and fourteen crosses of sweet sorghum are
effected.

6. Drought tolerant sources developed viz., RSV 458, RSV 672, RSV 605 and RSV
768.

Bijapur

1. ‘Ten’ F4 generation B lines endowed with “nearer to maldandi” grain traits were

selected. These will be tested for combing ability status.

2. On milo source, five B lines with complete maldandi traits were advanced to BCs
generations through direct conversion.

3. On maldandi source, five lines were advanced to BCs generations through direct
conversion.

4, Development of restorer gene pool on maldandi source has been initiated using
identified restorers on maldandi.

5. In trait specific breeding programme, backcrosses were made to incorporate charcoal
rot tolerance in M35-1 and CSV216R.

6. Stability studies for yield and yield components in land races were made.
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7. In the marker assisted breeding programme, shoot fly resistance and stay green
traits in R line genetic background, the material was advanced from BC,F; to BC,F;
and BCiF 2.

8. Targeted quantity of nucleus and breeder seeds of M35-1, DSV4, DSV5 and
5-4-1 was produced.

9. A total of RS.1.0 lakh net profit is earned through sale of Foundation and TL seeds of
M35-1, DSV5,DSV4, CSV216R and 5 -4-1.

Parbhani

Kharif : The grain mould tolerant dual purpose sorghum hybrid, SPH 1567 (PKSH 233/ PMS
28 A x C43) based on new male sterile background gave the highest grain and fodder
yields over locations in advanced hybrid cum varietal trial of AICSIP during 2006-07. The
significant features of this hybrid are: 15% higher grain and 20% higher fodder yield over
most popular hybrid, CSH-16.

Palem

i) Study of the segregating material: A total of 90 cross progenies under different
segregating generations (F.-Fs) were studied during kharif 2006. Based on the earliness,
plant height and ear head shape, a total of 192 single plants were selected for further study
as detailed below:

Generations Cross Progenies Sel. Made (SP)
F1 55 -
F2 15 81
F3 9 51
F4 6 35
F5 5 25
Total 90 192

Details of Progenies studied and selections made are given in the table below.

SNo. | Crosses | No.ofsel SNo. | Crosses |  No. of sel.
F1 Generation F2 Generation
1 [ PSV-56 x 1IS-46583 Carried to F2 01 CSV-15 x 30034 5
2 | PSV-56 x 25017 -do- 02 PSV-1 x 93050 6
3 | PSV-56 x 705 - do- 03 CSV-15 x 96123 7
4 | PSV-56 x 700 - do- 04 7674 x PSV-53 6
5 | PSV-56 x 89043 - do- 05 CSV-15 x PSV -1 5
6 | PSV-56 x PVK-801 - do- 06 ICSV93046 x PSV16 6
7 | PSV-56 x 46593 - do- 07 PSV-1 x 5189 6
8 | PSV-56 x 888 - do- 08 PSV-1 x 96123 5
9 | PSV-56 x46590 - do- 90 PSV-53 x 7674 4
10 | PSV-56 x 233 - do- 10 PSV-53 x ICSV -714 6
11 | PSV-56 x 288 - do- 11 PSV-1 x ICSV-700 5
12 | PSV-57 x PVK-801 - do- 12 PSV-43 x 5240 6
13 | PSV-57 x 233 - do- 13 PSV-1 x ICSV-714 4
14 | PSV-57 x 46593 - do- 14 PSV-42 x 4414 5
15 | PSV-57 x 700 - do- 15 93050 x 93046 5
16 | PSV-57 x 46590 - do- F3 Generation
17 | PSV-57 x 705 - do- 01l ICSV-714 x PSV-1 5
18 | PSV-57 x 288 - do- 02 PSV-1 x 93050 6
19 | PSV-57 x 89043 - do- 03 7674 x PSV-53 6
20 | PSV-57 x 18551 - do- 04 PSV-17 x 4687 5
21 | PSV-57 x 46583 - do- 05 PSV-21 x ICSR-110 5
22 | PSV-57 x 702 - do- 06 PSV-42 x 4414 7
23 | PSV-57 x 88043 - do- 07 PSV-12 x ICSR-110 6
24 | PSV-57 x 25017 - do- 08 PSV-17 x ICSR-43 5
25 | PSV-54 x 705 - do- 09 NTJ-2 x ICSR890 6
26 | PSV-54 x 702 - do- F4 Generation
27 | PSV-54 x 233 - do- 01 7216 x 5188-1 5
28 | PSV-54 x 46583 - do- 02 PSV-43 x 5240 6
29 | PSV-54 x 89043 - do- 03 7240 x 4339 5
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S.No. Crosses No. of sel. S.No. Crosses No. of sel.
30 | PSV-54 x 18551 - do- 04 7240 x Palem-2 6
31 | PSV-54 x 288 - do- 05 7216 x 5392 6
32 | PSV-54 x 46593 - do- 06 PSV-42 x 4490-1 7
33 | PSV-54 x PVK-801 - do- F5 Generation
34 | PSV-54 x 89048 - do- 01 PSV-20 x 4379 4
35 | PSV-58 x 700 - do- 02 NTJ-2 x ICSR890 5
36 | PSV-58 x 702 - do- 03 PSV-12 x ICSR-110 5
37 | PSV-58 x 233 - do- 04 PSV-12 x PSA-17 6
38 | PSV-58 x18551 - do- 05 PSV-17 x ICSR-43 4
39 | PSV-58 x 46583 - do-

40 | PSV-58 x 25017 - do-
41 | PSV-58 x 705 - do-
42 | PSV-58 x 89043 - do-
43 | PSV-58 x 46590 - do-
44 | PSV-58 x PVK-801 - do-
45 | ICSB- 300 x 18551 - do-
46 | ICSB- 300 x 25017 - do-
47 | ICSB- 300 x 702 - do-
48 | ICSB-300 x 700 - do-
49 | ICSB- 300 x 705 - do-
50 | ICSB-4 x 702 - do-
51 | ICSB-4 x 700 - do-
52 | ICSB-4 x 705 - do-
53 | ICSB- 4 x 25017 - do-
54 | ICSB-4 x 18551 - do-
55 | ICSB-4 x 233 - do-

i) Shoot fly resistance:

Study of segregating material: A total of 14 cross progenies under different segregating
generations (F,-F3) were studied during kharif 2006. Based on dead heart count, 40 single
plants were selected for further study as detailed below:

S.No. | Crosses | No. of selections
F2 Generation

PSV-58 x SPV -422
PSV-56 x SPV -475
PSV-1 x SPV-422
PSV-1 x SPV-452
PSV-57 x SPV-471
PSV-60 X ICSB -460
F3 generation

sl PSV 55 X SF 94006
2 PSV 55 X SF 94001
M-35-1 X SF 94001
M-351 X SF 94006
NTJ-2 X SF 94006
PSV-1 X SF 94006
PSV 56 X SF 94001
PSV 56 X SF 94006
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iii) Stem borer resistance

Study of segregating material: A total of 18 cross progenies under different segregating
generations (F »-F3) were studied during kharif 2006. Based on leaf injury and stem tunneling
data, 49 single plants were selected for further study as detailed below:

S.No. | Crosses | No. of selections
F2 Generation

1 PSV-56 x ICSB 471 3

2 PSV-55 x SPV -469 3

3 PSV-55 x SPV-471 3

4 PSV-55 x SPV-425 2

5 PSV-54 x1S5-94014 2
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S.No. Crosses No. of selections
6 PSV-58 x SPV - 471 3
7 PSV-51 x IS 94014 2
8 PSV-58 x SPV - 469 3
9 PSV-52 x 1S94014 3

F3 generation
1 PSV1 x SPSBR 94014 3
2 Palem2 x SPSBR 94017 2
3 NTJ-2 x SPSBR 94014 3
4 M-35-1 x SPSBR 94014 3
5 PSV49 x SPSBR 94017 2
6 PSV-51 x SPSBR 94017 2
7 PSV 51 x SPSBR 94014 3
8 PSV 55 x SPSBR 94017 3
9 PSV 56 x SPSBR 94017 2

iv) Grain mould resistance:

Study of segregating material: A total of nine cross progenies under F; segregating
generations were studied during kharif 2006. Based on the threshed grade score, 25 single

plants were selected for further study as detailed below:

S.No.

Crosses

| No. of selections

F3; Generation

PSV-55 x ICSV-46582

PSV-54 x ICSV- 46582

IS-18551 x NR-486

NTJ-2 X ICSV- 46592

CSV-15x1S-30034

CSV-15xICSV-714
ICSV-1 x IS-93040

PSV-53 x ICSV- 714

OO N O|OA~]| W|IN| -

PSV-1 x ICSV-700
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V) Quality improvement: The following eight crosses (F 1) for bold grain type were carried

to F2 for further study during kharif 2006.

1.PSV-56 X PVK-801
3.M-35-1 X ICSV-111
5.PALEM-2 X ICSV-111
7.PSV-1

vi) Germplasm evaluation: A total of 120 local germplasm lines were evaluated during
kharif 2006. The data was observed on duration, height, ear head shape and size, grain size
and colour, glumes colour and coverage of seed.

X ICSV-203

2. PSV-56
4.NTJ-2
6. PSV-1
8. PSV-49

X ICSV-111
X 7272

X M-35-1
X 1CSV-203

Range of variation in selected

characteristics of sorghum germplasm is given below.

S.No. | Characteristics Range of variation
01 Plant height (cm) 75— 390
02 Plant pigmentation Tanto pigmented
03 Leaf length (cm) 45- 95
04 Leaf breadth (cm) 3-9
05 Midrib colour White to brown
06 Days to flowering 36-90
07 Panicle exertion(cm) 0-40
08 Panicle length(cm) 8 -40
09 Panicle width(cm) 10- 30
10 Panicle density Very loose to compact
12 Panicle shape Oval, conical, lanceolate, elliptic
13 Glume colour Straw to black
14 Glume covering Fully covered to uncovered
15 Seed colour White, red, yellow, blackish
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S.No. | Characteristics Range of variation
16 Seed luster Lustrous to non lustrous
17 Seed size Small to bold
18 1000- seed weight(g) 18.4-37.8
19 Treshability Easy to hard threshability

During summer 2007, following lines received from ICRISAT for shoot fly, stem borer, and

grain mould resistance were sown for crossing programme.

Shoot fly resistance: 1S-1054, 1082, 2134, 2195, 2312, 2313, 21318, 708, 705, 702
Stem borer resistance: ICSV-112, 700, ICSR-7, 38, IS-18551, Swarna, ICSV-714
Grain mould resistance: 1S-2205, 112, 700, 7, 38, 18551, 714, Swarna

Akola
Grain mould resistance breeding programme
Development of new male sterile lines

Generation Crosses made No.of No.of
progenies progenies
planted selected
Fs (B x B) (SPGM 94008B x Akms 38B) 6 3
(Akms 14B x SPGM 94008B) 3 1
F4+(B x B) (ms 296B x B 58586) 9 4
Total 18 8
F (B xR) (SPGM 94008B x SPV 1333) 9 8
(ICS 70B x AKGMR 9) 8 7
Fa(B X R) (ms 296B x SPV 1548) 17 1
MR 836 x B 58586) 23 3
Total 57 29
Development of restorer lines:
Generation Crosses made Progenies Progenies
planted selected
Fs (R X R) (AKENT 8.2 x AKGMR 20) 16 1
(SPV 1033 x GMPR 4) x (SPV 1039 x ICSV 702 x SPV 678) 9 6
(AKGMR 9 x PSR 23) 6 8
(ICSR 76436 x SPV 1447) 9 13
(NSV 13 x SPV 1033) X (GMPR 4 x 1817 tan) 3 2
(SU556 x SPV 775) x (ICSR 89081 x B 58581) 13 4
Total 56 44
F(RXR) (GM 9181 x SPGM 94008) x SPV 1333) 25 2
(GM 9181 x GM 9219) 18 6
(GM 9181 x ICSR 108.2) 23 17
66 45
F4(RXR) (GMPR 4 x SPV 1022) x (SPV 1388 x RS 673) 32 #
(C 43 x 1S 3977) 19 3
(AKR 342 x Ind 12) 30 32
(B 58581x SPV 1025) 3 1
Total 84 70
Dhamwad
Kharif 2006

Conversion programme: Following crossed lines are stabilized under conversion

programme .
1) (296B x QL-3) on SB501A
2) (SB101B x 296B) on SB501A
3) SB401Ax (296B x M-6B) on SB401A
4) (296B x 296B) on SB101A
5) (SB101Bx296B) on SB401A
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Development of new genetic material: Crosses effected for yield, fodder and earliness, grain
quality, shoot fly. Twelve crosses have been effected for improvement in grain fodder yield,
and earliness.
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Cross Purpose

DSV 2 x DSV 4 (high grain and fodder)
DSV6xDSV 1 (earliness)
SSV74xDSV 4 (highfodder)

SSV 74 x Kalagunda (green fodder)
ICSV705x SSV 74 (shoot fly resistance)
DSV5xDSV 6 (grain quality)

ICSV 705x DSV 4 (shoot fly resistance and charcoal rot resistance)
SB 401Bx ICSV 705 (shoot fly resistance)
SSV 74x SPV 570 (drought resistance
Kalagunda x DSV 4 (grain quality)

DNB 2x ICSV 705 (shoot fly resistance)
SB 7001x ICSV 705 (grain yield and shoot fly resistance)
Fsto F4: Cross No. of sel. made

1) KR-199 x PVK -809 2

2) RS-29 x IS 25017 2

3) IB12xPMS -29 2

4) SPV-772 x ICSV-272 2

5) DNB-2 x 1S3547 2

6) SRT18B x CSV-15 3

7) CSV-15 x SRT 18B 2

8) CSV-15 x AKMS-14B 2

9) DNB-2 x SPV-1293 2

Fs to Fs: Cross No. of sel. made

1) C-43xAKMS -14B

2) C-43xIS3977

3) C-43xMR-836

4) CSV-15xC-43

5) CSV-15xSRT=18B
6) CSV-15xMR-836

7) IMS-9BXMR -836

8) GM94008xSRT 26B
9) C-43 SRT 18B

10) AKMS-14BxCSV -15
11) AKMS -14BxB158586
12) AKMS-14BxC-43
13)296BxIMS-9B
14)296BXB -58586
15)27BxIS25017

16) MR-836xB58586
17) SRT-18BxMR-836
18)296BXxB58586

19) GMRP -9xB58586
20) I-12xIS 25017

21) I-12xIS 25017

22) IMS -9BxB8586

Ia‘-bbUTO?LOGOOI—‘NH}—‘I—‘I\)I\)HI\)P—‘I\)}—‘I—‘H

In multilocation varietal trial in Karnataka, over five locations, SPV1633 produced highest
grain yield of 3332 kg/ha followed by CSV 15(3151kg/ha), SPV 1624 (3042kg/ha) against
2852kg/ha (DSV 2), 2746 kg/ha (DSV6) of local checks. In multilocation hybrid trial, over
five locations, private hybrid, GK 4013(3674kg/ha), national check, CSH16 (3638) and test
entry, SHD 9704(3638kg/ha) produced on par yield with 3235 kg/ha of local check, DSH 3.
SHD 9704 is under farm trial. Five station varietal trials (I to V) were conducted to test a total
of 137 genotypes. Among them only few were on par with checks, DSV 6 & DSV 2. However
lines derived from SB7001xAKR150 (3729kg/ha), DSV2xGJ35-15(4232kg/ha),
SVD8607x77245 (4237kg/ha) were found promising. Twenty three hybrids were tested this
year. AKMS 14A x SVD 9607 and SB 401A x SVD 9607 were found significantly superior to
DSH 3.

Sorghum downy mildew by Emeritus scientist Dr. N. Y. Nayakar at Dharwad: Following 55
new crosses were made in this project this year.
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1 SPV 1600 x |IS-14332 29. |SB401B x IS —14332

2. SPV 1600 x |IS — 3443 30. |SB401B x IS —3443

3. SPV 1600 x IS — 7528 31. SB 401 B x (IS 7528

4. SPV 1600 x ISomapur local 32. |SB401B x ISomapur local
5. SPV 1624 x |IS — 14332 33. [IMS9B x |IS —14332

6. SPV 1624 x IS - 3443 34. IMS 9B x (IS —3443

7. SPV 1624 x |IS 7528 35. |IMS9B x |IS 7528

8. SPV 1624 x [Somapur local 36. |IMS9B x [Somapur local
9. SPV 1648 x IS — 14332 37. IAKMS 14 B x (IS —14332
10. SPV 1648 x IS - 3443 38. IAKMS 14 B x (IS —3443

11. |SPV 1648 x |IS 7528 39. JAKMS 14 B x |IS 7528

12. |SPV 1648 x [Somapur local 40. JAKMS 14 B x [Somapur local
13. SPV 1649 x IS — 14332 41. IAKR 150 x |IS —14332
14. SPV 1624 x IS - 3443 42, IAKR 150 x (IS —3443

15. SPV 1624 x IS 7528 43. IAKR 150 x (IS 7528

16. |SPV 1624 x [ISomapur local 44.  JAKR 150 x [ISomapur local
17. SVD 9601 x IS — 14332 45. SB 7001 x fIS —14332
18. SVD 9601 x IS - 3443 46. SB 7001 x {IS —3443

19. SVD 9601 x IS 7528 47 . SB 7001 x (IS 7528

20. |SVD 9601 x |[Somapur local 48.  |SB 7001 x {[Somapur local
21. |SPV 462 x |IS — 14332 49.  |CS 3541 x IS —14332
22. ISPV 462 x |IS - 3443 50. |CS 3541 x |IS —3443

23. |SPV 462 x |IS 7528 51. |CS 3541 x |IS 7528

24. |SPV 462 x [ISomapur local 52. |CS 3541 x [Somapur local
25. JCSV 15 x |IS — 14332 53. |Somapur local [x IS —14332
26. |CSV 15 x|IS - 3443 54.  [Somapur local |x |IS —3443

27. |CSV15 x IS 7528 55. [Somapur local |x|IS 7528

28. |CSV15 x [ISomapur local

Following F1s were found promising for downy mildew resistance.

SPV 1624 x Somapur local
SB 7001 x IS 7528

CS 3541 x 1S 14332

SVD 9601 x IS 7528

SVD 9601 x IS 3443

SPV 1624 x IS 7528

IMS 9B x Somapur local
SPV 1600 x Somapur local

Rabi 2006

F3 to F4: Families grown (87)
F4 to F5: Families grown (149)
F5 to F6: Families grown (132)
F6: Families grown (29)

SB - 7001 x Somapur local
CS 3541 x 1S 3443

SB 7001 x IS 7528

SVD 9601 x Somapur local
CS 3541 x 1S 3443

SPV 1624 x IS 3443

IMS 9B x IS 7528

CSV 15 x Somapur local

No. of selections made (61)
No. of selections made (64)
No. of selections made (67)
No of families retained (12)

Testing of private hybrids: Among the 10 hybrids tested all hybrids were on par with kharif
hybrid, CSH 16. All the hybrids yielded significantly lower yield than rabi hybrid check, DSH 4.
Varietal trials: Two station varietal trials were conducted totest a total of 37 genotypes.

Test of experimental hybrids: Nine experimental hybrids were tested in rabi season.
Multilocation hybrid trial: Twelve hybrids were tested in five locations in Karnataka.

73 germplasm were evaluated.
NB: data analysis is under progress

Palem

A. Improvement of Sorghum through hybridization and selection.

i. Breeding for shoot fly resistance
ii. Breeding for stem borer resistance
iii. Breeding for grain mold resistan ce
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iv. Breeding for quality improvement
Collection, characterization, evaluation and maintenance of sorghum germplasm.
Development of hybrids.
Evaluation of AICSIP trials and identification of suitable varieties/hybrids for the zone.
Involvement in pearl millet improvement programme also.

moow

Coimbatore

Intensification of breeding for grain mould resistance and improved grain quality: The
available advanced breeding lines and selections are to be rigorously screened for
resistance against grain mould besides for the physical and nutritional qualities of the grain.

Breeding for post flowering drought tolerance: The sorghum grown during late kharif
season in Tamil Nadu is subjected to moisture stress due to the monsoon failure. Hence,
breeding has to be intensified to develop varieties which are capable of withstanding
moisture stress during post flowering and grain filling period. The donors identified from the
germplasm will be utilized in the breeding programme.

Dual purpose sorghum with improved fodder quality : Dual purpose sorghums are more
popular in Tamil Nadu since they cater to the demands of both food and fodder. The
populations developed by NRCS are already under evaluation at different centers including
Coimbatore. These cultures are to be evaluated for their grain and fodder yields besides for
their resistance against shootfly and stemborer.

Joint evaluation of breeding materials generated from different breeding centres: This
center has developed following breeding material and is willing b share it with other centers
for joint evaluation.

F, seeds for F; selection

S. | Cross combinations Objective of S. Cross combinations Objective of
No. crossing No. crossing
1 | Co25x SPV 1644 Agronomy traits 6 | APK1XxR6673 Agronomy traits
2 [ Co25x1IS 14332 Grain mould 7 | APK1x1S14332 Grain mould
3 Co 26 x 1S 14332 Grain mould 8 IS 18417 x Co 25 Shoot fly
4 | TNS 30 x SPV 1644 | Agronomy traits 9 IS 18417 x Co 26 Shoot fly
5 [ APK1xTNS 30 Agronomy traits 10 | SPV 1234 x SPV 1644 Agronomy traits
Rahuri
1. Advanced varietal hybrid trial (Deep) / Initial varietal hybrid trial (Deep).
2. Multilocation trials of promising strains in rabi sorghum.
3. Evaluation of promising genotypes in rainfed/irrigated conditions.
4, Evaluation and maintenance of RSLG lines.
5. Growing and evaluation of segregation generations (F; to Fs).
6. Evaluation of rabi sorghum genotypes for alternate uses viz.Hurda/popped.
7. Evaluation of experimental hybrids in small scale hybrid trials.
8. Development and maintenance of desirable male steriles and restorers.
9. Nucleus/breeder/truthful seed production of released varieties.
10. Development of high grain and quality fodder and high vyield coupled with

multiresistant parents.

Deesa

1. Development of dual purpose genotypes resistance/tolerance against shootfly and stem
borer with quality fodder.

2. Development of multicut forage genotypes resistance/tolerance against foliar diseases.

3. Hybridization programme will be undertaken for the same using potential donors.
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Bijapur

A) Dr.B.D Biradar, Sr.Sorghum Breeder &0/l AICSIP, RARS, Bijapur

Sl Trial/Material # entries Experimental design & No. of
No. Replications Asa Pl |As aCo-PI
| [Evaluation
1.1 AICSIP Trials
IAVHT [(DBS) &(SS)] As per the decision taken in AGM | As per the guide lines sent by PI v
IVHT [(DBS) &(SS)] ---do---- ---do---- \
Trials under group efforts ---do---- ---do---- %
1.2 [Station Trials
MLVHT 8+4ch RBD+3rep v
PLT(B&R) 15 RBD+3rep v
1l Generation of Breeding material
2.1 Varietal improvement
2.1.1|lmproving CSV 216R for  |1:Swati x DSV5 xCSV216R) Three [Methods followed:
Maldandi maturity with way F1 will be crossed to M i) Selections in the F2 of three
charcoal rot tolerance 351 way F1 X M35-1
2:[E36-1XCSV216R] x CSV 216R |[ii)Selections in BC1F2, BC1F3
and BC2F2 &BC2F3
2.1.2 F2 Population Yet to be decided Non replicated v
2.1.3 Evaluation of F3 bulk v
2.1.4| Evaluation of F3 Lines - Yet to be decided IAugmented design .One v
replication with repetition of
ichecks
ITwo sets-one with one or two
irrgation and one under rainfed
2.1.5| Evaluation of F4 lines ---do— ---do--
2.1.6] Evaluation of F5 lines ---do— ---do--
2.2 |B Line improvement
2.2.1|Combining ability studies o 10F4B and 20hybrids +parents +checks Y
F4 derived lustrous & bold] & TwoA2/ maldandi version of al
seeded B lines restorers
222 F2 Population (milo) Yet to be decided Non replicated v
2.2.3 F2 (Maldandi) ---do— ---do-- v
2.2.5| Evaluation of F3 lines- Yet to be decided IAugumented design .One v
replication with repetition of
checks
ITwo sets-one with one or two
irrgation and one under rainfed
2.2.6] Evaluation of F4 Lines- ---do-- ---do-- v
2.2.7| Evaluation of F5 lines - F5 ---do—- ---do-- v
2.3 |R line Improvement
2.3.1| Restorer development M31-2A x F1 pollen of (Swati x Best Fertile will be selected and v
On maldandi SPV570)= Sterile plants will be ladvanced
crossed with BRJ62 (restorer on
maldandi
Restorer development 104A x Pollen of productive F1 Best Fertile will be selected and v
On milo private company hybrids plants  Jadvanced
will be crossed
2.3.2 F2 population (milo) Yet to be decided Non replicated v
2.3.3| F2 population (Maladandi) Yet to be decided Non replicated v
2.3.4] Evaluation of F3 lines- Yet to be decided Augumented design .One v
replication with repetition of
ichecks
ITwo sets-one with one or two
irrgation and one under rainfed
2.3.5| Evaluation of F4 lines- ---do— ---do-- v
2.3.6 ---do— ---do-- v
2.3.7| Evaluation of F5 lines- ---do— ---do-- v
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Il |Germplasm pool

3.1 Germplasms 300 IAbout 100 will be characterised v
3.2 P op Sorghums 185 \Will be maintained \%
3.3 Land races 200 ---do-- v
34 Seetani jola 2 ---cdo-- v
IV | Nucleus seed production (kg) v
4.1 M 351 As per the decision taken in AGM| - v
4.2 DSV5 20 | e v
4.3 DSV4 20 | e \%
4.4 5-4- 1(Muguthi) 20 | emeeea Vv
4.5 CSV216R 50 | e \Y
4.6 BRJ364 20 e v
\ Breeder seed Production Quintals

5.1 M 351 As per the Decision taken in AGM v
5.2 DSV5 20 | e v
5.3 DSVv4 20 | e \%
5.4 5-4- 1(Muguthi) 20 | e Y
55 Foundation 100q v
5.6 TL 100q v
VI |On Campus Demonstration 10 Non replicated \Y

for Farmers
Vil Off season nursery ARS, Almel
programme
VIII PG research Stability of fertility restoration
across the dates of sowing in
hybrids under rabi situation
IX Multiplication of varieties / R lines/ B lines |
9.1 Varieties 23 v
9.2 A/B lines(Derived) 15 \
9.3 Land race maintainers 6 %
on milo
9.4 R Lines(Milo) 43 \Y
R lines (Maldandi) 02 v

B) Dr (Ms). G.M. Sajjanar, Asst Breeder (Sorghum)
Evaluation of genotypes
AICSIP trials-

Initial varietal cum hybrid trial (IVHT) (DBS and SS)

Station trials
Parental line Trial (PLT)

Varietal Improvement
Improving M 35-1 for charcoal resistance from indigenous and exotic sources of resistance

New crosses viz., M 35-1 x E 36-1 and M 35-1 x DSV 5 will be produced during rabi
2007

F;progeniesand BC,F, plants of cross M 35-1 x E 36-1 produced during rabi 2006
will be sown in sick plot. Resistant plants with maldandi features will be selected

Parental characterization for histological component traits of charcoal rot resistance
will be made

Improving M 35-1 for terminal drought tolerance (stay-green)
Selected F, and BC;F ;s of cross M 35-1 x B 35 will be advanced to F; &
BC,F./BC,F, population pairs, respectively

Introducing earliness in Maldandi & CSV 216R
F, produced between Maldandi and Sel. 3 for introducing earliness by backcrossing

CSV 216 R subjected to mutagen treatment (by irradiation) and selection for
earliness will be made
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Development of genotypes with range of heights in Maldandi by backcrossing F.produced
between Maldandi and Gidda maldandi will be advanced to BC;F;

Hybrid development
Improvement of R lines for grain quality

Selected F, and BC;F ;s of crosses M 35-1 x R 354 and M 35-1 x RS 29 will be
advanced to F 3 & BC,F,/BC;F, population pairs, respectively

Landrace hybrid breeding programme
Study of heterosis for yield and yield components in landrace hybrids produced
during rabi 2006
Advancement of F;sto F,, BC; & BC, for selection of superior segregants

Incorporation of grain specialty traits like popping in the genetic background of
superior varieties
F.s produced during rabi 2006 will be advanced to F, and BC4F; during rabi 2007

Generation of new genetic variability

F.s produced during rabi 2006 involving superior varieties and Pop sorghum
genotypes will be advanced to F, and BCF,

Characterization of pop sorghum germplasm

High yielding pop sorghum genotypes from distant groups identified and will be
subjected to detailed characterization for various traits

Marker assisted breeding for shoot fly resistance and terminal drought tolerance
(stay green) (under DBT funding)
Advancement of selected BC ;s & BC,F s produced during rabi 2006 to BC3F;and
BC,F;, respectively during Summer, 2007
Planting of selected BC;F; and BC,F; derived from the crosses in rabi 2007 season
(SeptOct).
Screening BC3sF1 and BC1F3 progenies derived from the crosses in rabi 2007 season
(SeptOct) for glossiness and trichome density traits.
Screening BCiF;and BC,F; progenies also in rabi 2007 season (SeptOct) before
flowering using polymorphic markers linked targeted regions.
Advancement of selected BC ;s & BC4Fss produced during rabi 2007 to BC,F; and
BC,F,, respectively during rabi, 2007.
Combined phenotypic and marker selection of BC3F1s & BC1F3s
The parents, CSV 216R, RSG 03123 & IS 18551 will be screened with additional
background markers spanning each linkage group

Parbhani

Kharif: During kharif, the area of sorghum is reduced from 35 lakhs to 17.8 lakhs hectares
in M.S. This is because of low return from kharif sorghum. Therefore it is essential to initiate
work on breeding sorghum for dual purpose i.e. sweet stalk and grains. Hence kharif
sorghum breeding for industrial purposes should be given more importance.

Rabi: The area of rabi sorghum is constant for the last two decades. However average
productivity is very low. Our research evidences give indications of potential performances of
popular variety M 35-1 from 5 to 25 Q/ha. This is only possible if we follow the improved
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production technology of rabi sorghum. So, the experiments on rabi sorghum under positive
environment should be given more importance. Agronomic experiment with increased plant
population than existing should also be formulated to achieve quality fodder.

Akola
Month Week Activities
April T Week AICSIP Meet AGMOQ7, participation in T & V monthly workshop, pollination in off-season
experimental hybrid seed production programmes.
Submission of crop condition report to NRCS.
2" Week | Harvesting of rabi material, Pollination in offseason experimental hybrid seed production
programme.
37 Week Threshing of rabi material, sorghum campaigning.
4" Week Selection of farmers for FLD’s, submission of crop condition report to NRCS.
May T"Week Harvesting of off season multiplication programme, participation in T& V monthly workshop,
submission of crop condition report to NRCS.
2% Week | Threshing of material.
3" Week Formulation of trials, coding, packing of seed, kharif sorghum campaigning
4" Week Distribution of trials seed to various multilocation centers, sorghum campaigning, alotment
of FLD's.
5" Week Pre-monsoon Krishi Mela, pre-monsoon sowing of grain mould resistance material,
distribution of FLD’s seed to farmers, submission of crop condition report to NRCS.
June T Week Preparation of land, sowing of forage trials, participation in T & V monthly workshop.
Sowing of Forage trials.
2" Week Preparation of land, sowing of sweet sorghum trial, sowing of pathology trials.
3% Week Sowing of breeding material, breeding trials.
47 Week Sowing of Agronomy trials, sowing of seed production programme, submission of crop
condition report to NRCS.
July 1™ Week Intercultural operations, observations on trials, participation in T & V monthly workshop,
submission of crop condition report to NRCS.
2™ Week [ Intercultural operations, observations on trials.
37 Week Intercultural operations, observations on trials .
4" Week Intercultural operations, observations on trials, submission of crop condition report to NRCS.
Sowing of shoot fly resistant material.
August T Week Intercultural operation, observations on trials, participation in T & V monthly workshop,
submission of crop condition report to NRCS.
2" Week | Intercultural operation, observations on trials.
3% Week Guidance to RAWE (Rural Agriculture Work Experience) students, roughing of seed plots.
4" Week Submission of rabi seed to project, formulation of rabi trials, coding of rabi entries, roughing
of seed plots, submission of crop condition report to NRCS.
Observation on various experiments.
September 1" Week Pollination, packaging and distribution of rabi trial seed, participation in T & V monthly
workshop, roughing of seed plots, submission of crop condition report to NRCS.
2" Week | Preparation of land for rabi, allotment of rabi FLDs,
rabi ZREAC, roughing of seed plots.
Hybridization among selected plants.
3% Week Joint inspection of seed production programme, monitoring of FLDs, distribution of rabi
FLDs.
Hybridization among selected plants.
Roughing of Seed Production Plots.
47 Week Sowing of rabi trials, participation in Krishi Mela, monitoring of FLDs, submission of crop
condition report to NRCS.
October T Week Sowing of rabi material, observations on various trials, participation in T & V monthly
workshop, submission of crop condition report to NRCS.
2'" Week | Participation in kharif Shiver Pheri and guidance to farmers.
3 Week Threshing, observations on various trials.
4™ Week Harvesting of kharif trials, submission of crop condition report to NRCS
November 1™ Week Threshing of kharif material, harvesting of selected breeding material, participation in T & V
monthly workshop, submission of crop condition report to NRCS.
2" Week | Threshing, submission of entomology data.
3 Week Threshing
47 Week Compilation of observations, grain analysis, submission of crop condition report to NRCS.
December T Week Compilation of observdions, participation in the T&V monthly workshop, submission of crop

conditions report to NRCS.
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Month Week Activities
2" Week [ Submission of kharif breeding trial data and submission of agronomy trial data
3" Week Planting of off season experimental hybrid seed production programme.
4" Week Participation in Agricultural exhibition and submission of crop condition report to NRCS.
January " Week Compilation of multilocation trial data, submission of crop condition report to NRCS.
2" Week [ Submission of pathology data.
3% Week Statistical analysis .
4" Week Statistical analysis and submission of crop condition report to NRCS.
February 1™ Week Report preparation, participation in the T&V monthly work-shop, submission of crop
condition report to NRCS.
2" Week | Report preparation.
37 Week Harvesting of rabi material
4" Week Harvesting of rabi material, Submission of crop condition report to NRCS .
March 1" Week Threshing of rabi material, data compilation and participation in T&V monthly work-shop and
2" Week | submission of crop condition report to NRCS.
3% Week
4" Week
Indore
1. New germplasm lines will be evaluated for various attributes and promising lines will

be utilized to evolve new varieties.

Development of early maturing dual purpose varieties / hybrids along with proper
resistance to major insect / pests, diseases and their production technology.

New entries will be contributed by center having earliness, good level of resistance
against biotic, abiotic stress with good level of fertilizer responsiveness.

lll. Selected achievements in sorghum breeding at NRCS that are immediately relevant
to AICSIP

Pre-breeding for insect resistance: Dr. Aruna

a) Genetic enhancement for shoot fly resistance

Evaluation of segregating population (Drs. PG Padmaja, Subbarayudu and C. Aruna)

1. Outof 305 Fss screened for shoot fly resistance in the shoot fly nursery at NRCS and
CRS, Solapur during rabi 2005-06, ten were found to be promising with better level of

resistance for shoot fly at both the locations.

Six s derivatives (four from CSV14 R x

RSE 97109, one each from RS 585 x IS 18551 and R 354 x RSE 97109) were found
promising with less than 25% deadhearts (DH) where the resistant check, IS 18551
showed 18% DH and the susceptible check showed 78% DH at NRCS, Hyderabad
(Table 12).
Table 12. Promising F; progenies with shoot fly resistance during kharif

S. Pedigree Selection Deadheart (%)
No. no. NRCS, Hyd. CRS, Solapur
1 104 B x IS 2122 1-8 28.57 34.71
2 1-28 25.93 33.48
3 RS 585 x IS 18551 35 25.00 24.54
4 R 354 x RSE 97109 4- 34 22.86 36.11
5 RSE 3 x RS 585 31-8 27.27 18.51
6 R 354 x1S 18551 355 26.67 24.27
7 CSV 14R x RSE 97109 37-1 23.33 34.06
8 37-2 22.50 14.71
9 37-4 20.00 43.84
10 37-6 20.00 28.74
11 IS 18551 17.50 22.46
12 | RSE3 25.64 22.04
13 DJ 6514 77.50 56.25
SE 0.69 0.78

2. Evaluation of 150 Fs progeny derivatives in the shoot fly nurse ry during kharif 2006
showed that the lines, BN 1929 (37% DH), 1934 (50% DH), 1956 (47% DH), 1887 (43%
DH) and 2056 (46% DH) were promising, where the resistant check, IS 18551 recorded
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27% of deadhearts and the susceptible check, DJ 6514 recorded 61% of d eadhearts at
21 days after emergence (DAE). Of these, BN 2056, a derivative of biparental mating
showed 66% deadhearts at 28 DAE, and BN 1934 showed 70% DH, while all others
recorded more than 70% DH at 28 DAE.

Genetic studies on shoot fly resistance (Drs C. Aruna, PG. Padmaja & Subbarayudu)

1. In an experiment to understand the genetics of shoot fly resistance and associated traits
in the resistant sources using F,, F, and F; generations of three crosses, viz. 104 B x IS
2122, 104 B x IS 18551 and 104B x RSE 3 during rabi 2005-06, presence of nonallelic
interactions, especially dominance x dominance type of interaction was observed for
deadheart percentage. Eight promising F derivatives were identified from the three
crosses.

2. The experiment on combining ability of shoot fly resistant sources under late sowing
conditions during kharif 2006, showed that all the hybrids based on the shoot fly resistant
sources are highly susceptible to shoot fly. The hybrids based on SFCR 1047 are less
susceptible to shoot fly compared to other sources showing that SFCR 1047, a
moderately resistant line is a good combiner among all for the traits studied. This
confirms the results obtained during kharif 2005.
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Fig. 3. GCA effects for shoot fly resistance in sorghum

Phenotyping of RIL population for shoot fly resistance (Drs VR Bhagwat and C. Aruna)

The RIL population, 27B x IS 2122 which was evaluated for shoot fly tolerance and
associated traits, showed normal distribution for the traits studied, i.e. glossiness, seedling
vigour, shoot fly deadhearts at 21 DAE (Days after emergence) and 28 DAE. Eleven RILs
showed better tolerance to shoot fly compared to the resistant parent, IS 2122.

b) Genetic enhancement for stem borer resistance (Drs C. Aruna and PG. Padmaja)
1. Among the Fs derivatives of elite x stem borer resistant sources, one derivative of the
cross, 463 B x PB 15881 -3, three of the cross 27 B x PB 15881 -3, one derivative of IMS
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9B x PB 15881-3, five of 296B x IS 2205, three of R354 x IS 2205 and four derivatives of
CSV 15 x IS 18676 were found promising for stem borer resistance with less than 30%
deadhearts, where the resistant check, 1S 2205 showed 21% DH, PB 15881-3 showed
30% DH and the elite lines showed more than 80% deadhearts under artificial
infestation.
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Figure 4. Frequency distribution of RILs for shoot fly resistance
and associated traits

2. About 100 plants from Indore 12 x ICSV 93046, and 70 from IMS 9B x SR 833-23 were
selected from the F,s screened for stem borer.

1. Dualpurpose sorghums:Dr. AV Umakanth

During the year, 287 Fss of the crosses between dual-purpose lines and drought tolerant
sources/brown midrib lines were evaluated. (CSV 13 x B 35)-7-3 was identified as the top
yielding dualpurpose selection in both Fsand Fs generations and was superior to CSV 15 by
20% for grain yield and 61% for dry fodder yield. (CSV 15 x SPV 1474)5-5-1 with a grain
yield of 3087 kg/ha and fodder yield of 151 g/ha was the next best F s for grain and fodder
yields and was superior to CSV 15 by 19% for grain yield and 96% for dry fodder yield. (COS
28 x B 35)5-2-1 recorded highest fodder yield (413 g/ha) followed by (COS 26 x Indore 12)-
2-1-2 (177 g/ha) as against 77 g/ha in CSV 15. (HC 260 x SPV 1474)-1-1-1 and (HC 260 x
SPV 1474)-2-1-1 were early to flower and expressed similar flowering at both Hyderabad
and Warangal locations (62 days). Among the brown midrib types, (Palem 2 x IS 21887)}4-1
recorded high grain (4328 kg/ha) and fresh fodder yields (227 g/ha) as against the check,
CSV 15 (1910 kg/ha grain and 145 g/ha fresh fodder yield).

2. Azand A, cytoplasm: Dr. AV Umakanth
Identification of common restorer forisonuclear cytoplasmic male steriles
1. In order to identify common restorers on A; to A, cytoplasm, 61 experimental hybrids
produced on A: to A4 cytoplasmic male steriles (isonuclear) using already identified
restorers were evaluated during kharif 2005 and rabi seasons of 2005-06.
2. None of the restorers used were found to be restoring across all the cytoplasms.
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3. From the restorers used, the following were identified as stable only for A; and A
cytoplasms while the restoration on A; and A, was season specific.
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Restorers on different cytoplasms

Cytoplasm Restorers
A1 M-8, M-1,M-9, AKRB 352, AKRB 352- 1 (kharif and rabi)
Az M-8, M-1,M-9, AKRB 352, AKRB 352-1, M-2 (kharif and rabi)
As M-10, M-15 (rabi)
As M-4, M-8, M -10 (k harif)

3. Maintenance of A, B and R lines developed under NATP-MM project: Efforts were
made to increase the seed quantity of hybrid parents (14 A/B pairs and 139 restorers/
varieties) developed under NATP-MM Project and the seed has been conserved.

Developing Improved Cultivars of Multi-cut Forage Sorghum (new project)

Drs.BV Bhat, AV Umakanth, G. Shyamprasad and IK Das

Two hundred thirty nine germplasm lines including sudan grass types, sweet sorghum
genotypes and wild species were evaluated for forage yield and its attributes with three
checks during kharif 2006 in an augmented incomplete block design (Table 13). Genotypes
superior for green and dry forage yield at first cut were identified. On the dry matter
production basis, the genotypes NRF 526, PCD 9, 22A,+A; X RSSV 4, NSS 1005A x RSSV
4, 955 APAU-1, 965 APAU, PCD 10, PCD 8 and PL 44 were top ranking and superior to
control based on the data at the first cut at 75DAS. On the fresh weight basis, the genotypes
NRF 526, 22A+A2> x RSSV 4, PCD 9, 955 APAU-1, FM-1, 965 APAU, PCD 10, two
derivatives of NSS 1005A x RSSV 4 and PL 9 outperformed the genotypes tested including
checks, HC 308, SSG 59-3 and CSV 15. The genotypes NRF-526, PCD 9, 22A,+A, Xx RSSV
4, NSS 1005A x RSSV 4, 955 APAU-1, 965 APAU, and PCD 10 out yielded the other
experimental genotypes including checks for both fresh and dry fodder yields.

Table 13. Variability of fodder yield related traits in sorghum germplasm evaluated at
NRCS during Kharif 2006

Trait Mean Stan.error Minimum Maximum Range
Plant height (cm) 205.02 4.76 85.30 315.00 229.70
No. of tillers 1.85 0.13 1.00 13.00 12.00
No. of leaves 9.22 0.18 4.50 14.60 10.10
Leaf length (cm) 84.78 5.41 40.30 751.00 710.70
Leaf width (cm) 6.05 0.23 2.00 24.50 22.50
Stem girth (cm) 1.11 0.03 0.38 2.10 1.72
Brix (%) 9.40 0.31 2.80 19.50 16.70
Fresh leaf weight (g) 311.18 13.93 81.00 836.00 755.00
Dry leaf weight (@) 85.55 3.19 33.00 198.00 165.00
Stem fresh weight (g) 878.46 43.42 178.00 2734.00 2556.00
stem dry weight (g) 195.24 8.24 51.00 558.00 507.00
Green forage weight (g) 1189.64 57.35 259.00 3570.00 3311.00
Dry matter weight (g) 280.80 11.43 84.00 756.00 672.00
Dry matter content (%) 23.60 19.94 21.18 32.43 11.25

Ten genotypes were screened to characterize for resistance to stem borer along with 2
checks (Table14). The variety NSF - 2 was significantly least susceptible recording 29.7 %
dead hearts and it was on par with resistant check, IS 2205. The lines NSF -3, NSF -1 and
NSF -4 were moderately resistant with 36.82, 38.32 and 40.67 % dead hearts respectively.
The mean dead heart formation in the test entries was 48 %.

Table 14. Evaluation of multi-cut forage parental line for tolerance against stem borer

S. No Entry Dead hearts (%)
1 DJ6514 66.59
2 1S2205 19.62
3 SSG59-3 58.51
4 CSH 20MF 51.78
5 NSF1 38.32
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S. No. Entry Dead hearts (%)
6 NSF 2 29.69
7 NSF 3 36.82
8 NSF 4 40.67
9 NSF5 64.89
10 NSF 6 60.19
11 NSFE7 55.83
12 NSF 8 48.13

Mean 47.59
C.V. 16.84
S.E. 4.63

C.D.5% 13.57

Rabi breeding: Dr. Prabhakar
1. Varietal improvement

Out of 32 improved breeding lines tested during rabi 2005-06, 18 elite lines were 58
days earlier than the check, M35-1.Four lines were significantly superior than M35-1 in
grain yield. The selected lines namely SLV-3, 7, 25, 27, 29 and CRS-10 gave 9.3 to

23.8% more yield than M35-1 (Table 15).

Table 15: Performance of selected varieties

Varieties Days to Plant height Grain yield Percent increase Seed weight
flower (cm) (kgs/ha) over check (a)
1.SLV-3 68 169 1413 14.9 29.4
2.SLV-7 71 176 1344 9.3 31.2
3.SLV-25 73 189 1483 20.7 314
4.SLV-27 78 193 1380 123 27.8
5.SLV-29 77 182 1522 23.8 31.2
6.SLV-35 81 171 1411 14.8 32.8
Mauli ( C) 74 165 1229 - 28.3
M35-1(C) 78 174 1108 9.9 29.8
CD at 5% 172
CV % 15.9

The entries CRS-9, 10 and 11 flowered 2-3 days earlier than the check, RSLG-262 in
Coordinated Physiology trials at Solapur. The entry, CRS-9 gave 33.8% more grain yield

than the check, Mauli in medium-shallow soils and CRS-10 and 11 were on par.

About 651 individual plant selections are made in F,+¢ generations and 81 new crosses

are realized (Table 16).

Table 16. Crosses in segregating generations

S.No. | F2 generation S. No. | F2 generation
1 IS-17743 x SPV -1411 43 IS-40743x PU-15
2 SLV34 x 1S-40275 44 PU15xPEG5
3 SLV34 x1S-40275 45 PU25XPEGC-32
4 CRS-2 x 1S-40275 46 P E C-2xChincholi_Joot
5 CRS-2 x 1S 40272 47 PEC-5x NP-8
6 Chungi Joot x PEC -16 48 IS-6433x Chinchholi Mal-3
7 Yermala local x PEG-15 49 IS-22463xIS 6422
8 Barshi Joot x PEC-17 50 CRS-4x 1S-33684
9 Barshi Joot x PEC-12
10 Tangroligaon mal x PEC-9 F3 generation
ik} Tangroligaon mal x PEC-12 1 104B x 133B
12 NP-8 x PEG23 2 104B x 200B
13 NP-8 x PEG21 3 104B x 310B
14 PEC-17 x EP-60 4 104B x 66B
15 PEC -11 x Barshi Joot 5 104B x Wakad Sel-3
16 PEC-15 x Chungi Mal 6 104B x Maldandi local
17 PEC-16 x Yermala loc d 7 5x9-1 x SPV1155
18 PEC-17 x EP-60 8 5X91 x SPV 1359
19 Wadhgaon siddeshwar x PEC-1 9 CRS-4 x CRS-2
20 EP-60 x PEC-5 10 CRS-4 x SPV-1411
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21 EP-82 x PEC-11 11 CRS-1x5x91

2 Chungi Mal-3 x PEC-15 12 CRS-4 x SPV-1155

23 Chungi Mal-3 x PEC-17 13 R354 x CRS 4

24 NP-1 x PEC16 14 R353 x SPV -1411

25 NP-1x PEC10 15 R354 x SPV -1155

26 PEC-1 x NP-1 16 R354 x SPV -1540

27 PEC-9 x EP-60 17 R354 x M35-1

28 PEC-10 x EP-82 18 SPV-1456 x SPV-655

29 PEC-10 x Yermal local 19 SPV-1546 x SPV-1380

30 PEC-11 x Tangroligaon mal 20 SPV-1546 x SPV-1411

31 PEC-12 x Barshi Joot 21 SPV-1546 x CRS-2

R PEC-15 x Sikandar local 22 EP-82 x EP-40

3 PEC-16 x Chincholi Joot 23 EP-82 x CRS-2

A PEC-17 x Wadhgaon siddeshwar 24 EP-82 x CRS-1

35 EP60 x PEC32 25 SPV-1411 x SPV-1380

36 IS 33741 x PEC 17 26 SPV-1380 x CSV-14R

37 1S 33741 x PEC 32 27 SPV-1380 x EP-40

3 1S 33829 x PEC 5 28 Karad local x SPV -1546

39 PEC 15 x SPV 1411 29 310B x 104B

40 EP 60 x PEC 17 30 EP-40 x CRS-2

4 EP 65 x PEC 23 31 Wadhgaon Siddeshwar x CRS -2

12 EP 109 x PEC-23 32 Wadhgaon Siddeshwar x CRS 4
33 Jamgaon Mal. x CRS -2

2. Development of parental lines

B line improvement Evaluation of 24 B lines indicated that 10 B lines flowered earlier
than M35-1. Six B lines gave significantly superior grain yield than check. The selected
lines, SLB-1, 6, 9, 11, 19 and 20 gave 12.9 to 63.3% more yield than the check, 104B

(Table 17).

R line improvement Out of 36 R lines tested, 13 R lines flowered earlier than M35-1.
Seven R lines gave significantly superior grain yield than check. The selected lines, SLR-
17, 24, 25,35,41,43 and 46 gave 8.7 to 46.9% more yield than the check, RS-585(Table

17).
Table 17. Performance of selected B and R lines
Lines Days to Plant height Grain yield Percent increase Seed
flower (cm) (kgs/ha) over check weight(g)

Blines
1.SLB-1 73 155 1551 44.5 33.4
2.SLB-2 77 163 1386 29.0 32.3
3.SLB-6 74 147 1279 19.1 32.3
4.SLB-9 75 153 1754 63.3 30.7
5.SLB-11 79 172 1171 9.0 35.1
6.SLB-19 76 159 1147 6.8 28.4
7.SLB-20 5 161 935 -12.9 29.8
104B(C) 79 146 1074 - 30.6
CD at 5% 123
CV % 11.8
Rlines
1.SLR-17 75 191 1284 14.6 29.6
2.SLR-24 78 167 1237 10.4 27.2
3.SLR-25 76 177 1218 8.7 325
4.SLR-35 81 184 1635 45.9 34.1
5.SLR-41 83 192 1460 30.8 35.2
6.SLR-43 77 179 1438 28.3 36.1
7.SLR-46 82 183 1646 46.9 33.3
RS-585(C) 79 175 1120 - 28.9
CD at 5% 149
CV % 204

Evaluation of experimental hybrids: Out of 26 experimental hybrids tested, partial
sterility was noticed in four hybrids and the rest of the hybrids were fully fertile. The
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selected hybrids, (104A x SLR-1, 104A x SLR-24, 104A x SLV-31 and 104A x SLV-34
gave 6.9 to 47.0% more grain yield than CSH-15R.

3. Development of New parental lines with diversity using indigenous and exotic
germplasm and introgression —a new initiative

Objectives
To generate new genetic material with diversity for desirable traits and develop female
parents in caudatum / guinea back ground and male in durra background to ensure
diversity.
Crossing among popular land races and for with exotic germplasm to bring diversity in
R lines utilizing non-durra germplasm from African countries, incorporating grain quality
and resistance to abiotic and biotic stresses.

Progress: In order to develop new parental lines with diversity and broaden the genetic
base in rabi materials, 161 indigenous and 159 exotic lines were used for identifying B and R
gene reactions on Al cytoplasm.

Table 18.Use of exotic and indigenous germplasm for identifying B and R genes

Exotic lines Indigenous lines
Country No of No. of State Lines No. of pairs

lines pairs used

used
Nigeria 53 63 Maharashtra a7 86
Sudan 17 18 Karnataka 33 74
Ethiopia 11 12 Andhra Pradesh 17 37
S.Africa 15 16 Madhya Pradesh 29 54
Cameroon 37 38 Gujarat 14 28
Zimbabwe 6 7 Others 21 72
Others 20 20
Total 159 174 161 351

Note: The CMS line used was CMS 104A

The sterility and fertility reactions were scored in the pairs made using CMS 104A. Out of
525 pairs (174 using exotic and 351 using indigenous lines), 204 pairs showed clear sterility
(B gene) and 175 pairs exhibited fertile reaction(R gene). Rest of the pairs showed partial
sterility, partial fertility and a mixture of both. Thus, new B and R lines with diverse genetic
base were derived in the study (Table 19).

Table 19.B and R gene reactions on CMS-104A

S.No. Reactions Indigenous Exotic Total
1 Clear Sterile 131 73 204
2 Partial sterile 10 3 13
3 Partial fertile 27 12 39
4 Sterile/Fertile 31 10 1
5 Fully fertile 109 66 175
6 FemaleNG 43 10 53
7 Total 351 174 525

Some of the new B and R lines with diverse genetic base were developed as follows:

B lines :1S-18068B, PEC-2B, 1S-15870B, PEC-21B, IS-18452B,EP-106B, IS-22461B, 1S-4540-1B,1S-
33855B,1S-33733B,1S-6368B,EC-8-2B,PU-25B,SLK-3-1B,PEC-1B,1S-18362-1B

R lines: 1S-5256R,IS 4413R,IS -18061R,PEC-32R,IS -15058-2R ,EC-8R,|S-33832R,EP -53R,IS -
1553R,EP-55R,IS-15689R,EP-109R,IS-4411R,PEC-26R,IS -40243R,PEC-35R

Table 20. Newly identified A/B lines under conversion
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BC3 generation BC2 generation BC2 generation
1 SLA -2/B 1. IS-4070 A/B 4. IS-2417 A/B
2. SLA -8B 2. 1S-4364 A/B 5. I1S-6764 A/B
3 SLA -9B 3. 1S-5857 A/B 6. 1S-7381 A/B
4. SLA -11/B 4. I1S-8307 A/B 7. IS-7530 A/B
5. SLA -12/B 5. 1S-10712 A/B 8. 1S-8528 A/B
6. SLA -14/B 6. 1S-15058 A/B 9. 1S-8796 A/B
7. SLA -19/B 7. I1S-15870 A/B 10. [ 1S-9588 A/B
8. SLA -20/B 8. I1S-17954 A/B 11. 1S-10833 A/B
BC2 generation 9. I1S-17972 A/B 12. 1S-13837 A/B
1 NEP -125 AB 10. 1S-18424 A/B 13 1S-15207 A/B
2. NEP -129 A/B 11. | 1S-18452 A/IB 14 IS-15230 A/B
3. NEP -130 AB 12. 1S-18465 A/B 15 1S-15277 A/IB
4. NEP-131 AB 13 1S-18546 A/B 16 1S-15303 A/B
5. NEP -133 A/B 14 [ I1S-18471 A/IB 17 I1S-15375 A/B
6. NP-IS-4512 A/B 15 1S-18478 A/B 18 1S-15392 A/B
7. NP-IS-4540 A/B 16 1S-18662 A/B 19 1S-15505 A/B
8. NP-IS-4601 A/B 17 1S-22461 A/B 20 1S-16246 A/B
9. NP-IS-4829 A/B 18 [ IS-33855 A/B 21 I1S-17598 A/B
10. | NP-IS-18358 A/B 19 1S-40179 A/B 22 1S-18305 A/B
11. | NP-IS-33684 A/B 20 | 1S-4364 A/IB 23 1S-19240 A/B
12. | NP-IS-33722 A/IB 21 | 1S-40275 A/B 24 1S-20170 A/B
13 NP-IS-33733 A/B 22 I1S-5877 AIB 25 1S-20184 A/B
BC2 generation 23 IS-15703 A/B 26 1S-15170 A/B
1 IS-18370-1 A/B 24 1S-17708 A/B 27 1S-20425 A/B
2. IS-33823 A/B 25 I1S-17279 A/IB 28 1S-20439 A/B
3. PEC-5AB 26 1S-6368 2 A/B 29 1S-21403 A/B
4. PEC-10 A/B 27 PU-25 A/B 30 1S-27897 A/B
5. PEC-13 A/B 28 | PEC-1AB 31 1S-27898 A/B
6. PEC-17 A/IB 29 PEC-2 AB 32 1S-29971 A/B
7. PEC-19 A/B 30 PEC-5 AB 33 1S-29975 A/B
8. PEC-21 A/B 31 | PEC-9AB 34 1S-30002 A/B
9. PEC-23 A/B 32 | PEC-12AB 35 1S-30039 A/B
10. | PEC-26-1 A/B 33 PEC-17 AIB 36 1S-869 A/B
11. | EP-45AB 34 EC-3 37 1S-2176 A/B
12. | EP-59 AIB 35 | EP-79 38 1S-2191 A/B
13 IS-4253 A/B 36 EP-106 39 1S-2243 A/B
14 | 1S-4854 A/B BC2 generation 40 | I1S-2371 A/B
15 | 1S-5789 A/B 1. SLK-3AB 41 1S-2870 A/B
16 [ 1S-5819 A/B 2. SLK -6 AB 42 I1S-3596 A/B
17 IS-8331 A/B 3. SLK-7 AB 43 1S-4324 A/B
18 | PEC-21-2 A/B 4. SLK-20 A/B 44 I1S-4516 A/B
5. SLK-21 A/B 45 1S-20425 A/B
6. SLK-23 A/B 46 1S-5594 A/B
7. SLK-31A/B 47 1S-18551 A/B
BC2 generation 48 1S-26958 A/B
1. 1S-1273 A/B 49 1S-33764 A/B
2. I1S-1290 A/B 50 1S-33810 A/B
3. IS-1293 A/B 51 1S-33820 A/B

Besides identifying B and R gene reactions on the available CMS lines, crosses have been
made among popular land races and also with exotic lines to generate new breeding
material with diversity and efforts are on to incorporate the rabi adaptation traits.

4. Evaluation, maintenance and utilization of germplasm

Out of 178 germplasm lines screened, 27 lines were selected for earliness, resistance

to biotic and abiotic stresses.

Used 161 indigenous and 159 exotic lines in breeding for creating diversity in rabi
sorghum and they were characterized and grouped into different races.

breeding
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Identified new lines resistant to drought, charcoal rot and shoot fly in association with
physiologist, pathologist and entomologists.
5. Nucleus and Breeder seed production of parental lines of rabi sorghum hybrid, CSH-
15R
- Nucleus and Breeder seed production of parental lines (104A, 104B and RS-585) of
rabi hybrid, CSH-15R have been produced and the targets have been achieved.
There was proper synchronization of flowering and perfect seed setting in plots of A/B
and A/R lines.
The quantities of seed of 104A, 104B, RS-585 and the hybrid were 40, 40, 25 and 50
kgs, respectively.

Marker-assisted selection for sorghum improvement: Dr. R Madhusudhana

I.  Mapping populations for genetic linkage map development
A) Available mapping populations
a) Shoot fly:
0 296B (susceptible) x IS 18551 (resistant) population : 350 F 7 RILs (Further selection
from the material received from Dr BVS Reddy) are maintained
0 27B (susceptible) x IS 2122 (resistant) population: 434 F¢RILs are available
b) Grain mould:
0 296B (susceptible) x B58586 (resistant) population : 223 F ¢ RILs are available

B) Mapping populations being developed:
a) Terminal drought and other rabi traits
0 M35-1 x B35 population - A total of > 500 F; Recombinant inbred lines (RILs) have
been developed. The RILs will be evaluated for terminal drought tolerance
associated traits during rabi season of 2007.
b) Charcoal rot
0 A cross has been made between CSV8R x E36-1 to develop mapping population for
mapping QTL regions associated with charcoal rot tolerance.
Il. Development of EST-based staygreen related SSRs for mapping studies
0 Using rice genomic information, EST derived 50 SSRs have been developed which
were involved in drought related staygreen trait. Seven of the 50 SSRs which were
found polymorphic between the parents 296B and 1S18551 have been mapped on to
the genetic linkage map of 296B x 1S18551 cross. These SSRs will help in mapping
the QTL associated with staygreen trait and its markerassisted introgression in to
elite rabi sorghum genotypes.

Genetic improvement for restoration on A, cytoplasm and parental line development
in kharif sorghum: Dr. Swarnlata Kaul

Kharif: The kharif area is decreasing year after year. One of the major reasons is low
economic returns due to deterioration in apparent grain quality of hybrids by grain moulds
(GM) because of heavy rains at the time of crop maturity. Currently all hybrids are based on
single (A1) cytoplasm exhibiting total dependence on single cytoplasm. The CMS lines used
in developing the present day kharif hybrids are very susceptible to grain moulds and
resistance to these hybrids is contributed by R lines only. These grain mould resistant
restorer lines can be converted in CMS lines in A, cytoplasm. But so far these A, CMS lines
developed could not be used effectively due to non availability of fertility restorers, as the
fertility restoration on A, cytoplasm is still a challenging job. Therefore the present interest is
to improve the restoration in A, restorers.

a) Genetic improvement in A2 restorers for yield and grain mould toleranc
i. Evaluation of F,'s under artificial screening for grain mould (collaboration: Pathology):
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Objective: To select grain mould (GM) resistant lines

Material & methods Twenty three A, based entries (13F2’s, 6F,'s and 3 A, based hybrids)
involving crosses between grain mould donors x restorers on A, cytoplasm were evaluated
for grain mould resistance under artificial screening with collaboration of pathologist (Dr TGN
Rao).

Results: Two F,’'s (112 x IS 14384 and RSCN 2103x 1S148384) were selected. The grain
mould score was 2.7 & 2.8 on 1-5 scale. The GM score in checks ranged from 2.6- 3.2.

ii. Evaluation of breeding nursery

Objective: To select parental lines

Material & methods. Seven hundred eighty eight progenies in different generations were
evaluated in augmented design along with checks. Selections for promising lines were made
after they were exposed to continuous rains at maturity period.

Results: forty two R lines, 10 B lines and 5 tall lines as varieties with higher levels of
resistance to grain mould were selected. The GM score in parental lines ranged from 2.2-3 4
on 1-5 scale, while it was 2.9-4.5 in checks.

iii. Advancing fertile hybrids on A , CMS

Objective: To develop fertile restorer lines in A, cytoplasmic background.

Material & methods: To check the restoration reaction, eight crosses among 4 CMS (Az) and
restorers were evaluated in large population. In addition nine new F. crosses between 2
CMS (A,) x fertile A, restorer lines (F¢ generation) which were made last season, were also
evaluated in large population forfertility restoration.

Results: Forty fertile restorer lines have been selected.

b) Identification of restorers using breeding lines

Objective : To identify the fertile A, based hybrids and A, restorers.

Material & methods. One hundred twenty hybrids based on 6 A, CMS lines including new
CMS lines RS 1223 A@ were evaluated for their fertility reaction and agronomic characters
in 3 hybrid trials. Three standard check hybrids, CSH 16, SPH 1342 & CSH 23 (2 medium &
1 early maturity duration) were also included in the trials for comparison.

Results: Fifteen were identified as fertile hybrids. Of them 5 hybrids with good agronomic
characters were selected. The hybrid based on new CMS line, RS1223A2 x K451 was high
yielding (125g/pl) and medium tall (180cm). This hybrid registered 30 & 25% superiority over
CSH 16 & SPH1342 respectively. Another hybrid 115A2 x K92 was very tall (230cm) and
also high yielding (122 g/pl) exhibiting 30 & 20% increase in grain yield over CSH 16 & SPH
1342 respectively. All hybrids were of medium maturity. The grain mould score ranged from
2.6 t0 2.9 compared to 3.5 to 3.9 of the checks. The details are given in Table 21.

Table 21. Fertile promising A, based hybrids — kharif 2006

Hybrid Days to 50% Plant Grain % inc over Grain mould
flower height yield(g/pl) CSH 16 SPH 1342 score(1-5)
(cm)
RS 1223A2xK451 70 180 120 33 11 2.6
RS 115A2x K92 68 230 118 31 9 2.8
RS 74A2x K164 68 196 115 28 6 2.6
RS 1096A2x K150 70 189 110 2 2 2.9
RS 1096A2x K183 63 180 109 21 0.9 2.8
CSH 16 70 180 90 3.5
CSH 23 62 170 100 3.5
SPH 1342 68 175 108 3.9

Experiment: Identification of restorers on A, cytoplasm: Out of 41 fertile kharif hybrids,
15 hybrids were found fertile. In addition 14 were sterile and 12 were partial fertile in rabi
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season. In addition, 24 BC, crosses between promising restorers were attempted for A
restorer development.

Experiment: Advancement of F; generations: Out of 300 F; progenies of crosses
between restorers x grain mould resistant donors, shoot fly donors, A, restorers, grain mould
improved lines, from breeding nursery, 50 agronomically superior parental lines were
selected.

Seed production of varieties/hybrids in coordinated trails: Following breeder seed and
nucleus seed quantities of various varieties /hybrids were produced:

Variety/hybrid Breeder seed
Breeder seed

SPV 1616 20 quintals
SPV 1696 45 kg
SPH 1467 30 kg
Nucleus seed kg

CSv 15 30

RS 29 15

RS 673 15
RS627 20

RS772 8
SPV1616 50

Line improvement of 296B CMS line and AKR 354: Drs. S. L. Kaul and S. Audilakshmi
296 B is the female parent of number of public and private kharif hybrids. It is a very
potential CMS line and a good combiner, susceptible to grain moulds. To increase the
tolerance to grain moulds, it was crossed and back-crossed with GM donors (IS 14384, IS
14375) last year. In this season back crossing (BC;) and selection was carried.

Line improvement of AKR 354

Objective : To improve AKR 354 for grain size, shape and luster.

Results: AKR 354, a R line of rabi hybrid CSH 19 R is a very good combiner. However, the
grain quality of this line is not acceptable to the consumers. AKR 354 has small grain (on
average 2.47 g/100 grain), grain shape is elliptical at both dorsal and profile view and grain
is non-lustrous. AKR 354 was crossed with kharif and rabi elite lines having bold, circular
and lustrous grain. 114 F;, 25 F,, 75BC,F, and 34 BC,F, of crosses AKR 354 x kharif bold
lines: AKR 354 x C43, AKR 354 x NR 486 and AKR 354 x rabi bold lines: AKR 354 x SPV
839, AKR 354 x NR 30 and AKR 354 x RS 585 were grown and evaluated for grain traits
during rabi, 2005. About 200 derivatives showed 100 grain weight 3 to 4 g as against 2.47 of
AKR 354. Out of these, 49 derivatives showed 100 grain weight of 3.5 to 4 g. However, 35
were having lustrous grain and 30 were having grain circular in shape at both dorsal and
profile view like rabi genotypes. Some of the entries performing superior to AKR 354 for
grain traits are shown in Table 22.
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Table 22. Performance of AKR 354 derivatives for grain traits.

- - "
Pedigree Ge_n e Sel. No. TeST Ao Do(?srglIn Shap:f;’oﬁle Grain
ration Grain wt (g) view view luster
2;(4354XNR486 X AK 354x AK BGC, F, 1869-2 352 c c L
AK 354 x RS 585 x AK 354 BC. F> 2714 3.67 C C L
2721 3.52 C E L
AK 354x NR 30 x AK 354 BCi F2 2722 3.5 C C L
2731 4 C E NL
AK 354 x SPV 839 x AKR 354 BC: F2 g;gg ggé g g t
1850-3 4.09 C E L
1852-5 3.77 C C L
18535 3.78 C C L
18515 3.58 E C NL
AK 354 x SPV 839 x AK 354 x BGC, E 1851-8 3.74 E E NL
SPV 839 272 7185112 3.95 C C L
1851-14 3.62 E C NL
1852-3 3.53 E C L
18536 3.64 C C L
1853-7 3.76 C C NL
18555 3.73 C C L
1855-7 3.52 C C L
1855-8 3.55 C C L
18559 3.51 C C L
1856-2 3.54 C C L
AK 354 x SPV 839 x AK 354 x
BC: F2 1858-7 3.65 C C L
AKR 354 18589 3.54 C C L
1859-2 3.79 C C L
1859-6 3.53 C C L
18598 3.63 C C L
1860-11 3.72 C C L
AK 354 x RS 585 R i;gi géi g (E: ,'\'L
AK 354 x NR 30 R i;gf g'gg g g I|:
AKR 354 x SPV 839 =) 1826 3.82 C E NL
1839-1 3.86 E E NL
1839-2 4.04 E E NL
18394 3.72 E E NL
18405 3.67 E E NL
AcsexNRa0xAKIsex | oo [1090 302 E 2 I
AKR 354 1840-12 3.64 E E NL
1840-13 3.7 C C L
18415 3.69 E C L
1842-12 3.72 C C L
1843-3 3.94 C C L
1846-1 3.93 C C NL
T B
1848-2 3.72 C C L
18485 3.77 C C L
AKR 354 Check 2.47 E E NL
SE 0.02
*Seed shape: C= Circular, E= Elliptical. ** Grain luster: L= Lustrous, NL= Non lustrous

Breeding for high yielding kharif cultivars:
Drs. S. Audilakshmi, C. Aruna, |I. K .Das and S. Indira

Genetic studies: Sweet stalk: The mean performance of families showed that the F; in
both crosses for high brix and sucrose content in stalk was tending towards P, (higher
sucrose content parent) implying these traits to be dominant for higher content. However the
mean value of R for cane and juice yield showed over dominance for the traits. The
frequency distribution studies showed that both brix and sucrose content are polygenic in
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nature (Figure 5). The bimodal frequency distribution in F, for cane yield showed that the trait
is governed by oligogenes. Generation mean analysis showed predominant additive gene
action for traits, sucrose and brix, in stalk juice (Table 23). However, for cane and juice yield,
dominance gene action and dominance x dominance gene interaction were of higher
magnitude in both the crosses. Since the traits important for high sugar content are having
dominance and over-dominance inheritance, hybrid breeding will be useful. Also, one of the
parents with high sucrose content will suffice in getting good high sugar and juice yield
hybrid.

Frequency distribution in F2 for brix Frequency distribution in F2 for canr yield

100

90 4 60
80 4

70 1

60 »

50 { <40
<

40 1 30
—

30 1

10 4

91010 111012 13to14 15t016 171018 19t020 211022 231024

Brix %

1060 61-140 141-300 301-380 381-460 461-540 541620 621-700
cane yield g/plant

Figure 5. Frequency distributions of F, for brix and cane yield in sorghum

Table 23. Estimates of gene effects for brix, non-reducing sugars (NR), cane yield and juice
content in sorghum

| Brix | Sucrose | Caneyield | Juice yield
27 B x Kellar
M 15.6 11.55 52.82
D -3.54 -4.93 -93.46 -33.78
H 2.21 2.69 54.56
| 229.9
J
L -387.54
27 B x BJ 204
M 17.5 12.91 -82.29
D 3.73 -5.12 -135.81 -41.1
H 2.71 4.15 757.52 457.64
| 270.7 142.19
J
L -261.69 -205.48

Genetic studies: Yield attributing traits: The panicle shapes of 296 B and 27 B are
different, panicle of 27 B is long and loose, where as 296 B has compact long panicle with a
compact crown on top of the panicle. We crossed these two elite MS lines to study the
inheritance of panicle shape and other panicle traits and studied the cross, 27 B x 296 B and
its reciprocal. The panicle shape of 27 B was dominant in F;, of a cross, 27 B x 296 B and in
its reciprocal cross showing that there is no maternal effect on this trait. Transgressives were
obtained for both the traits indicating that the yield genes in elite parents studied were
different. The mean value of Rand F, for number of seed per primary branch tended
towards that of 27 B indicating that this trait is dominant in nature. For number of primary
branches, the trait was overdominant in the crosses studied (Table 24).

Table 24. Means of the families for no of primary branches and seed/primary branch

breeding

Families | No. of seed/PB [ No. of PB
27Bx296B
P1 77.95+-0.81 62+-2.95
P2 54.7+-6 74+2.3
F1 81.45+3.6 81.9+-2.7
F2 67.5+-2.25 70.0+-5.2
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BC1 63.4+-1.7 58.0+-4.0
BC2 68.3+-1.9 71.6+-
296 Bx27B

P1 54.7+-.69 74+-2.3
P2 77.9+-0.15 62.6+-2.9
F1 77.7+-8.2 79.4+-35
F2 71.0+-4.2 70.0+-4.2
BC1 65.3+-2.3 73.7+-3.4
BC2 90.7+-3.7 69.7+-3.8

Hybrid yield trial: based on new MS lines: Twenty three hybrids based on new MS lines
along with two checks were evaluated for grain yield and associated traits in RCBD. One
hybrid, 219 A x R 427 (7151 kg /ha) recorded significant superiority for grain yield over the
check, CSH 21(5554 kg/ha). Other hybrids, 279 A x R 456, 219 AX R 437,279 Ax C 43
recorded 23, 20 and 16% increase respectively over that of the check hybrid, CSH 21( Table
25).

Table 25. Performance of new hybrids for grain yields

Pedigree Days to flower Plant height (cm) Grain yield Kg/ha
279 A x R 456 70 247 6873
27 AXR 436 68 313 5901
279 Ax C 43 72 204 6457
279 AxC85 69 203 5346
219 AXR 427 70 202 7151
219 AXx R 437 70 212 6665
206 A x R 425 71 205 5485
206 AXR 426 74 198 5901
206 A X R 433 73 210 6179
206 A x R 437 73 235 5554
206 A x R 447 70 228 5485
CSH 21 73 235 5554
CV % 15
CD 5% 1363

Evaluation of B lines for yield traits: Nine and 62 MS lines were significantly and
numerically superior to 296 B for grain yield respectively. The MS lines BX 351 (126 g/plant),
BX 389 (95.6 g / plant), BX 446 (84.44 g/ plant), BX 452, BX 406 (82 g / plant), BX 319,
424, 447 (80 g / plant), recorded significant superiority for grain yield over the check, 296 B
(57.6 g / plant) (Table 26). Fourteen MS lines were significantly superior for brix to that of
296 B. BX 310 and BX 317 showed 20 % brix as compared to 8.9% of 296 B. Four MS lines
were significantly superior for green fodder/plant to that of check, 296 B.

Table 26. Performance of MS lines for grain yield and brix %

MSline Brix % MSline Grain yield MS line Green fodder yield

g/plant (g/plant)

BX 308 18.85 BX 319 80.66 337 400.61

BX 310 20.05 351 126.66 338 400.61

BX 311 17.25 389 95.6 344 560.61

BX 314 18.85 406 82.6 351 420.61

BX 317 20.05 424 80.44

BX 318 17.25 446 84.44

BX 322 17.45 447 81.44

BX 349 16.95 452 82.44

BX 396 15.07 522 88.3

BX 421 14.85

BX 428 18.25

BX 433 15.65

BX 434 14.85

BX 435 14.85

Check 296 B 8.9 57.6 161

CD 5% 5.7 23 129.7
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Combining ability studies on R lines (Drs. C. Aruna and S. Audilakshmi)

Thirteen R lines including 11 R lines from breeding nursery and 2 check R lines were
crossed with 4 ms lines to test the combining ability of the new R lines. The R line, R 307 is
the best combiner for panicle length. For panicle weight and grain yield, R 317, R 325 and R
315 are the best combiners 9 (Table 27). R 325 is a good combiner for fodder yield also.

Table 27.Combining ability (gca effects)of the R lines for yield and yield attributing traits

Rline Panicle length Panicle weight Grain yield Fodder yield
R 306 -1.76** 0.65 2.03 65.41
R 307 2.87** 3.57 0.61 -25.00
R 308 -2.86** -2.93 -3.22 -50.00
R 309 0.039 -10.01* -6.88** -7.50
R 312 1.19 -2.26 -1.55 -117.5*
R 315 1.67* 8.40** 6.86** -39.17
R 316 1.42* -10.93** -9.72** -57.50
R 317 -0.53 10.15* 7.95%* 29.17
R 325 -1.48* 7.07** 6.11** 115.83*
R 326 -1.26 -15.68** -14.72* -113.75*
c43 -0.74 5.82* 5.28*% 100.00*
AKR 150 -1.06 -14.18* -13.13* -21.67

IV. Achievements during X plan at various centers

At National level: During 2001— 2006, we conducted multi-location yield trials and
experiments under basic and strategic research.

Region based research: The sorghum growing area in the country is divided into 3 zones
based on crop growth conditions, pest incidence, end -uses and local preferences and
research is conducted based on requirement of the respective region.

Multi-location trials: Selection criteria: Developed selection criteria to promote or retain
entries in multi-location trials where importance is given to shootfly reaction, economic
benefit and disease reaction (downy mildew for zone |, grain mould resistance for zone I
and foliar disease for zone Il1).

During all five years, advanced hybrid and varietal trial, initial varietal and hybrid trial were
conducted. Based on the superior performance for grain /stover vyield following
hybrids/varieties were identified/ released.
- SPV 1489 as CSV 17 identified for low rainfall and drought prone areas of country. CSV
17 is an early maturing variety and takes 97 days to mature.
SPV 1595 as CSV 18 identified for irrigated areas of rabi sorghum growing regions of the
country. A high yielding rabi variety tolerant to lodging and aphid.
SPH 1342 as CSH 21 released for Zone | and lll. A medium duration hybrid relatively
less susceptible to shootfly.
SPH 1298 as CSH 23 identified for Zone Il and Ill. CSH 23 is early duration (103 days)
high yielding hybrid. The hybrid is relatively less susceptible to shootfly.
SPV 1616 identified for release is a high yielding dual purpose variety having shootfly
tolerance.
Sweet sorghum hybrid developed at NRCS was released as CSH 22SS

During the period (2002-2005) there is slight progress in tolerance levels of genotypes for
shootfly and grain mould. The best hybrid in 2003 recorded 60% DH as against 45% during
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2005. Similarly for grain mould also, the best hybrid recorded 3.2 during 2003 and 2.8 during
2005.

Basic and strategic research: As there was stagnation of yield and high susceptibility to
biotic stresses during 1998-2001 in experimental trials, initiated basic and strategic research
and team work in AICSIP centers to tackle the problem of biotic stresses. High light of the
team work is evaluation of gregating material at early generations br trait of interest by
multi-disciplinary scientists.

Grain mould resistance: Resistant and moderately resistant parents were crossed with elite
parents and F, onwards up to F, were evaluated at 4 centers under epiphytotic conditions.
400 F, selections were made under epiphytotic conditions at 4 centers. The superior lines for
field grade score at normal maturity were |1 12 x IS 25017-59(2.4 score), 296B x B 58586 F4
-256 (2.5 score), SRT 180 x AKMS 14B -267 (2.5 score), 27B x | 12-270 (2.5score), 296B x
B 58586 F4 -254(2.6 score) and | 12 x IS 25017-70 (2.6 score) as against 2.5 FGS of
resistant check, B58586.

Shootfly resistance breeding: 5 F,s (resistant x elite) were evaluated at three locations,
Parbhani, Hyderabad and Dharwad and 145 F ; selections were made.145 F ; were evaluated
for shootfly damage. Ten selections recorded 26 to 50 %, and Fs were advanced during
2004. Eight F5 lines were evaluated in multi-location shoot pest nursery during 2005. Three
lines namely, SFR 1-2, SFR 3-1 and SFR 3 -2 showed superior performance by recording 35
to 42.8 % dead hearts against 30.5 of the resistant check, IS 2312.

New germplasm evaluation & utilization: kharif: About 100 new germplasm lines were
evaluated for yield attributing traits for identifying new germplasm for inclusion in crossing
work. The germplasm line, IS 2300 was good combiner for no. of secondary branches, IS
606, IS 375 and IS 472 for panicle weight, seed weight & no. of seed/primary branch. New
germplasm evaluation & utilization was undertaken at Solapur for diversifying genetic base
of rabi MS lines and utilized bold seed nondurra germplasm from African countries in
crossing programme. Fertility restoration on new germplasm was carried out and B and R
lines identified.

Breeding for drought resistance: Work initiated at Udaipur center and crosses were made
between drought resistance sources and elite lines. The F, was screened at Udaipur, and
Coimbatore and Akola, and 59 derivatives were selected for further eva luations.

Evaluation of hybrids based on pooled MS & R lines MS and R lines were pooled from
various centers and hybrids were developed in different combinations. The hybrids were
evaluated for grain and stover yield at three centers in kharif and rabi respectively. The
hybrids performing superiorly over the checks are: kharif: 206A x KR 199, 714 A x C 43; rabi:
BIJMS 3Ax SLR 10, BIMS 2 Ax SLR 27, 45 Ax NR 21157 and SRT 26 x NR 30.

Population breeding for rabi, grain moulds. Population breeding for improving rabi material
for agronomic traits using locals was initiated at Bijapur. Conversion to genetic male sterile is
over and random mating population will be taken up during 2006.

Two different populations B and R in second cycle of random mating br grain mould
resistance are in progress at NRCS, Hyderabad, Fourteen B lines and 12 R lines scored
fairly high in mould tolerance (TG= 3.0) even up to normal maturity and were statistically at
par with the resistant check, B58586 (TG=2.4).

At state level
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State releases

Udaipur center released early maturing dual purpose variety, PJ 1430 for erratic / normal
rainfall areas of the state and released early maturing hybrid, SPH 837 for erratic/ normal
rainfall areas of the state. Akola center released one rabi sorghum variety, AKSV-13R (PKV
Kranti) at state level during 2003, one sweet sorghum variety, AKSSV-22 and one Wani
variety, W-11-6 has been identified for release during joint AGRESCO, 2006. At Palem
center, PSV-16 tested as SPV-1293 in AICSIP trials was released as Palem-2 in 2002.

Rahuri center released one variety at national and 3 at state level. One sweet sorghum
variety, CSV 19SS developed at this center was released during 2004 at national level. A
single cut forage sorghum variety, Phule Amruta released during the year 2003, rabi
sorghum variety, Phule Uttara released during the year 2005 for alternate uses like Hurda,
and a rabi sorghum variety, Phule Chitra released during the year 2006 for medium soil of
Marathwada and Western Maharashtra , were the state releases.

Dharwad released grain mould tolerant variety, DSV 6 (SVD 9601), drought tolerant rabi
sorghum hybrid, DSH 4 and dual purpose kharif sorghum hybrid, DSH 6.

Parbhani released, developed and identified the quality grain and fodder yielding rabi
sorghum variety, Parbhani Moti (SPV 1411) for rainfed conditions in Maharashtra state , and
tall growing non lodging high grain and fodder yielding rabi sorghum variety, Parbhani Joyti
(SPV 1595/ CSV 18) for all rabi sorghum growing areas of India under irrigated condition.

Kovilpatti center released a dual purpose fodder cum grain variety, K 11 during 2000-2001 .

Material developed

Udaipur developed early maturing R lines, SU 556 and SU 663 presently in use for
development of new hybrids. Five grain sorghum varieties developed by our centerviz. SPV
1664, SPV 1685, SPV 1686, SPV 1730 & SPV 1731 are in AVT (Grain) presently. Three
dual purpose sorghum varieties developed by our center viz. SPV 1714, SPV 1753 & SPV
1754 are in AVT (DP) presently.

Akola developed 50 promising rabi restorer and nine new rabi male sterile lines, and four
cold tolerant restorers i.e. AKRb-306-1, -365, -369, -371.

Palem center developed SPV-1518(PSV-54) completed 3 years of testing in AICSIP trials,
and proposal for varietal identification was submitted to NRCS, Hyderabad. Two entries viz.,
SPV-1643(PSV-57) and SPV-1644(PSV-58) are in advanced stage in AICSIP trials. PSV-57
& PSV58 are promoted as SPV-1697 and SPV-1698 to advanced trial, PSV-55 &56 were
promoted to AVT from IVT as SPV-1643 & 1644 respectively.

Rahuri developed rabi sorghum variety, RSV 423 and pre -released during the year 2006 for
deep soil and irrigated condition, and for another superior rabi sorghum variety, SPV 1626
proposal is submitted to varietal identification committee during the year 2006. A shootfly
tolerant donor RSV 458 was also developed. Surat center identified SR 666-1 for release in
South Gujarat.

At Bijapur, the hybrid, BRJH111, which is high yielding and highly tolerant to shoot fly was
developed for northern dry zone of Karnataka. Three male sterile lines viz., BJIMS1, 2, &3
have been developed which are better than all the existing male sterile lines with respect to
grain quality and shoot fly tolerance. Land race maintainers on milo with excellent grain
quality and shoot fly tolerance have been identified and converted through direct method
(Honnutagi local, Muddihali jola, Yarnal local, BRJ204).
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Two restorers on maldandi source of male sterility (BRJ62 & BRJ67) were developed. In
addition, R gene carriers on maldandi source have been identified viz., SPV1452, Raichur
local, 1S29411, 1S29402. The promising restorers on maldandi viz., BRJ 204, BRJ356,
BRJ176, BRJ364, IUS 181 & IUS 105 with rabi adapted traits were developed.

Dharwad developed promising hybrids viz., SHD 9903, SHD 9701, SHD9693 and SHD 2001
and four new male sterile lines, DNA 1, DNA 2, DNA 4 and DNA 5.

Parbhani developed and identified for pre telease the grain mould tolerant dual purpose
kharif sorghum hybrid, SPH 1567 (PKSH 233) for Maharashtra state also performing better
in advance hybrid level trial of AICSIP over locations during kharif 2006. Developed and
identified eight new pairs of male sterile lines with high levels of grain mould tolerance and
extensively used for hybridization programme. Isolation of improved. Developed improved
Phule Yashodha with special reference to fodder quality from a cross combination, Phule
Yashodha x SPV 655 .

Kovilpatti center identified SPV 1489 (84 days) as superior genotype having drought escape
mechanism compared to the existing variety, K8 (95 days).

Research achievements

Bijapur. Initiated marker assisted breeding for shoot fly resistance and terminal drought
tolerance (stay-green) for improvement of R lines. Characterized 68 land races for various
phenotypic traits and assessed the genetic diversity. Generated the material for study of
inheritance of grain quality traits in the genetic background of M 35-1, and improvement of
elite genotypes for stay-green trait and shoot fly resistance. RSG 03123, the R-16
introgressed with stay-green QTLs at ICRISAT was identified as susceptible to shoot fly and
confirmed with stay-green trait expression. Polymorphic SSR markers linked to shoot fly
resistance and staygreen QTLs were identified between the parental pairs, R354 & IS-
18551, CSV-216 R & RSG 03123 and RSG 03123 & 1S-18551, which can be used for
marker assisted selection.

Other achievements

Parbhani breeder was associated as one of the members in giving the recommendations of
technology of intercropping by growing sorghum along with soybean in 3:6 or 2:4
proportionate assured rainfall areas of Maharashtra state to increase the economic status of
marginal farmers instead of taking sorghum or soybean as a sole crop. Recommended of
harvesting of kharif sorghum at physiological maturity at farmers rally to avoid the future
losses due to mould and drying with the help of community dryer.

Material registered with NBPGR

Palem center materials released or registered: PSV-54, 55, 56, 57, and 58 advanced lines
were registered with NBPGR, New Delhi Rahuri center registered rabi sorghum variety,
Phule Maulee under national identity number IC 296365 and forage sorghum variety, Phule
Amruta under the national identity number IC 420768 with NBPGR, New Delhi during the
year 2003 and 2004 respectively. Also registered rabi sorghum variety, Phule Chira (SPV
1546) and Hurda variety, Phule Uttara (RSSGV 3) and shootfly tolerant variety, RSE 3 with
NBPGR, New Delhi under the national identity number IC 523095, IC 523096 and IC 522953
respectively in the year 2005. Identified and registered national CMS 1409 A in the year
2003.

Publications

Udaipur
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Plan XI
Udaipur

For e arly maturing dual- purpose varieties / hybrid s along with proper resistance to major
insect / pests, diseases, production technology will be developed.

Akola
Development of early hybrids with good grain characters for drought prone areas.
Development of shootfly and grain mould tolerant A,B and R lines.

Palem
Popularizing of the released variety, Palem-2 through FLD for poultry feed .

Development of Yellow endosperm sorghum varieties and work on sweet sorghum for
ethanol production.

breeding Page 56 of 74



SPV-1518(PSV-+54) completed 3 years of testing in AICSIP trials and proposal for
varietal identification was submitted to NRCS, Rajgndranagar, Hyderabad. It will be
released at sate Level.

Popularizing the released varieties through FLD

Popularizing Jowar in non-traditional areas of Coastal areas in rice fallows.

Sweet sorghum for ethanol production.

Utilization of kharif sorghum grain for poultry and animal feed.

Grain mold, shoot fly, and stem borer are serious problems in kharif resulting in poor
yield. Therefore, development of high yielding varieties and hybrids with resistant to
these disease and pests will help in increasing productivity.

Rahuri

Planning for the strategies for doubling the rabi sorghum productivity of the state.
Also | would like to developed the varieties for alternate uses like popping etc.

Surat

Bij

Rabi sorghum: During Kharif due to late rains, the grains are affected by grain mold.
Premium grain quality sorghum is grown during rabi season, therefore suitable high
yielding rabi genotypes should be developed. There is good demand in South Gujarat for
rabi sorghum grains. It fetches about 2 to 2.5 times higher price in the market. There is
also sizeable area of rabisorghum in parts of Surat, Bharuch, Narmada and Vadodara
districts of the state. Therefore, efforts are urgently needed for developing suitable high
yielding varieties of rabisorghum for Gujarat state.

Dual sorghum: Apart from grain yield, the farmers require good fodder also. Therefore,
dual type sorghum with good fodder would be developed.

Wani Sorghum: For green grains, wani type sorghum having good quality sorghum
should be developed.

Alternate uses: For jaggery, ethanol production from sweet sorghum should be
developed and transfer of technology foralternate uses should be developed.

Grain mold tolerant varieties. South Gujarat falls under Heavy rainfall zone. Many times
later part monsoon rains are received causing blackening and damage of grains due to
molds. It is necessary to screen and develop grain mold tolerant varieties for this region.
Shoot fly and stem borer resistant varieties. Incidence of shoot fly in late sown and semi
rabi sorghum crop is very high in South Gujarat. Stem borer damage, moderate to high,
is frequently seen. Varieties tokerant to shoot fly and stem borer are urgently needed.
Fodder sorghum: Presently, research work on single cut forage sorghum is going on at
this center. Two state level and one national level varieties developed at this center have
been recommended. Considering the demand of green fodder, it is proposed to work on
multi-cut varieties of forage sorghum also.

apur
Minimum of six MS lines (3 on milo & 3 on maldandi), which are better than 104B
coupled with maldandi grain quality, will be developed.

Existing popular varieties will be improved for specific defects (charcoal rot tolerance in
M35-1 and CSV216R), bringing earliness in DSV4 and DSV5

Development of situation specific ideotypes needs to be focused (ex: Deep soil / one
protective irrigation; paddy fallow ecosystem; medium to shallow soil; advanced dates of
sowing etc.

Collection of land races needs to continued

Development of BC5F1/BCF4 population pairs for individual and partial pyramided QTLs
for shoot fly resistance and terminal drought tolerance (stay-green) in R lines, and their
subsequent utilization in hybrid development.
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The rabi germplasm will be tested for grain quality including nutritional quality of grain
and cooking quality for diversified food products (traditional, novel and industrial), and
identified important traits to be considered for development of designer varieties. This
will help to create demand for seed through value addition.

Marker assisted breeding programme needs to be given due importance in AICSIP for
improvement of specific traits.

Demand for seed/ farm produce can be enhanced through popularization of variety of
delicious sorghum food products in non-traditional areas. It is therefore needed to
identify / develop different genotypes suitable for specified food products, analyse
nutritional composition of grain and food product, standardize the food product, storage /
packing technology etc. Therefore, a linkage needs to be developed with established
food research laboratories through AICSIP toreach the ultimate target.

Dharwad
Basic and strategic research on kharif sorghum
Development of fodder varieties
Development of grain mold and Downey mildew resistant lines

Any other comments or suggestions on your contributions made or will be made in X
plan:
Grain mold tolerant variety: DSV 6 (SVD 9601) in kharif season and drought tolerant rabi
sorghum hybrid DSH 4 in rabi season are gaining importance among respective farmers.
These have to be spread by encouraging seed production programme.

Parbhani

- Breeding high yielding medium maturing dual purpose hybrid and varieties in different
cytoplasmic background with resistance to grain mould and increase in productivity up to
55 to 60q./ha.
Breeding medium maturing kharif hybrids from late sown condition with increase level of
resistance to shootfly and bugs with normal productivity (50- 55Q/ha.)
Development high energy sorghum hybrids and sorghum varieties with capability for high
bio-mass, stock sugar and grain yield and pilot scale evaluation of their economic value.
Development of rabi sorghum varieties, both rainfed and irrigated conditions with special
reference to quality grain and fodder.
Breeding for kharif sorghum with special reference for industrial uses to increase the
economic feasibility of marginal farmers.
Breeding for rabi sorghum varieties with increased potential level under positive
environment will be given more importance.
Breeding sorghum varieties showing responsive to improved production technology of
rabi sorghum under rainfed condition.
Development high energy sorghum hybrids and sorghum varieties with capability for high
bio-mass, stock sugar and grain yield , and pilot scale evaluation of their economic value.
Development of rabi sorghum varieties both rainfed irrigated condition with special
reference to quality grain and fodder.

Kovilpatti

- Hybrids of iron and lysine rich combination will be tested and promising one will be
forwarded.
A total number of 72 cross combination were made with males sterile lines and high
yielding pollinators with objective of releasing dual purpose variety with yield capacity of
3.5 tones of grain and fodder yield of 12.14 tones / ha in 85 to 95 days duration, to suit
the rainfed tract of southern districts of Tamil Nadu in Northeast monsoon season.
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Identification and making of value added products and marketing the new food items
utilizing sorghum flour as major component in the prepared food.

Breeder seed production, truthfull seed production of the popular varieties.

Breeding for kharif sorghum with special reference for industrial uses to increase the
economic feasibility of marginal farmers.

Breeding for rabi sorghum varieties with increasing potential level under positive
environment will be given more importance .

Breeding sorghum varieties showing response to improved production technology of rabi
sorghum under rainfed condition.

V. Multi-location AICSIP trials

Kharif
During 2006 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 28 to 30): In this combined trial of
varieties and hybrids, 9 varieties and 10 hybrids, 7 varieties and 10 hybrids, and 9
varieties and 10 hybrids were evaluated along with the checks in Zone |, Zone I, and
Zone lll respectively.
ne | (Table 28)

ydo)

Days to flowering - Among the hybrids and varieties tested, flowering ranged from 55 to
69 days, the earliest being the checks, CSH 17(55days) and SPH 1524.

Plant height- Test varieties varied for plant height from 121 to 199 cm.

Grain yield- SPV 1733 was on par with the check, SPV 462 for grain yield. SPV 1733
recorded 4107 kg/ha of grain yield. SPH 1342 ranked first by recording 5375 kg/ha of
grain yield. The second best hybrid, SPH 1573 recorded 4885 kg /ha of grain yield.
Fodder yield- SPV Nos 1733, 1698, and 1664 out yielded the check, SPV 462. SPV
1664 recorded maximum fodder yield of 13096 kg/ha. Among the hybrids, SPH 1572
(11847 kg/ha) yielded maximum fodder yield followed by SPH 1573 (11454 kgha).

Grain size - SPH 1574 was the most bold grain type recording 34.3 gm/1000 grain as test
weight followed by SPH 1575 showing 33.3 gm/1000 grain.

Remarks- SPV 1733 and SPH 1573 recorded both high grain and fodder yields.

Table 28. Performance of advanced varietal and hybrid trial (AVHT) — Zone | during kharif 2006

Entry Centre Grain Dry fodder Plant Days to Days to 1000 grain
yield yield height 50% maturity weight (g)
(kg/ha) (kg/ha) (cm.) flowering

Average R Average R Average Average Average [ Coimbatore
SPH 1342 Mahendra seeds 5375 1 11231 12 151 62 101 24.7
SPH 1573 Biostad MH 4885 2 11454 8 162 62 102 25.0
SPH 1572 JK Seeds 4750 3 11847 6 159 64 103 26.3
SPH 1570 Vikki's, Agrotech 4620 4 10506 16 146 62 101 26.3
CSH 16 NRCS 4557 5 11471 7 163 61 100 24.3
SPH 1576 NRCS 4510 6 9755 19 140 62 101 22.7
CSV 15 NRCS 4507 7 13313 1 175 64 103 24.7
SPH 1524 J.K Seeds 4442 8 10163 17 153 61 100 27.0
Local check # 4257 9 12152 4 172 64 103 21.7
SPV 462 Coimbatore 4114 10 11044 13 165 63 102 23.3
SPV 1733 Surat 4107 11 11394 10 162 64 103 23.3
SPV 1698 Palem 4039 12 12825 3 198 65 104 26.0
SPH 1578 Dharwad 3969 13 11434 9 199 62 102 33.0
SPV 1616 NRCS 3966 14 12142 5 184 64 104 29.3
SPH 1574 NRCS 3744 15 11016 14 140 62 101 34.3
SPV 1743 SPV 1743 3689 16 10953 15 113 69 103 27.3
SPH 1575 NRCS 3679 17 11266 11 150 62 101 27.0
SPV 1664 Udaipur 3594 18 13096 2 164 64 103 33.3
Csv 17 Udaipur 3293 19 9932 18 121 55 95 27.0
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LOC. MEAN 4224 11421 159 63 102 26.7
C.D. (5%) 1091 2666 21 4 4 6.4

C.D. (1%) 1499 3653 28.00 6 6 8.5

C.V. (%) 12.18 11.11 6.15 3.28 2.05 14.42
F (Probability) 0.09 0.34 0.00 0.06 0.07 0.00
Plot Size

# Local Check varies from Location to Location; Coimbatore - CO (S) 28

Zone |l (Table29)

Days to flowering- Large variation for flowering was observed which ranged from 66 to
75 days. None of the test entries was early flowering.

Plant height- Maximum plant height of 240 cm was observed in SPV 1730.

Grain yield-Among test hybrids, SPH 1567 ranked first by yielding 5229 kg/ha of grain
yield as against 4988 kg/ha of SPH 1342, check. SPH 1572 was numerically on par with
SPH 1342 for grain yield. Among varieties, CSV 15 (4487 kg/ha) ranked first for grain
yield.

Fodder yield- SPV 1616 (15797 kg/ha) recorded highest stover yield and followed by
SPV 1730 (17769 kg/ha).

Grain size- SPV 1730(28.9g), SPH 1569(28.8 g), and SPH 1573 (28.5 g) were on par
with CSH 16 (check).

Remarks- The high grain yielding hybrid SPH 1567 also recorded superior fodder yield

as compared to SPH 1342, check.

Table 29. Performance of advanced varietal and hybrid trial (AVHT) — Zone Il during kharif 2006

Entry Centre Grain Dry fodder Plant Days to Days to 1000 grain
yield yield (kg/ha) height 50% maturity weight (g)
(kg/ha) (cm.) flowering
Average R Average R Average Average Average Average
(7loc) (81oc) (9 loc) (9 loc) (9 loc) (8 loc)
SPH 1567 Parbhani 5229 1 13269 6 74 201 115 27.1
SPH 1342 Mahendra seeds 4988 2 11282 11 72 186 113 27.5
SPH 1572 JK Seeds 4929 3 10830 14 72 185 113 26.5
SPH 1569 Vikki's, Agritech 4805 4 11280 12 70 187 112 28.8
SPH 1573 Biostad MH 4722 5 12011 9 73 189 114 28.5
CSH 16 NRCS 4688 6 10647 15 71 180 111 28.1
SPH 1570 Vikki's, Agritech 4506 7 12291 8 73 171 114 27.2
CSv 15 NRCS 4487 8 15582 3 74 217 115 27.0
SPH 1578 Dharwad 4469 9 11261 13 70 231 112 27.1
SPV 1616 NRCS 4282 10 15797 1 72 221 115 28.6
Local Check | # 4166 11 12706 7 73 197 115 27.7
SPH 1575 NRCS 4133 12 11343 10 71 182 113 26.7
SPH 1576 NRCS 4043 13 10142 16 70 165 112 24.9
SPV 1746 Dharwad 3930 14 15063 4 75 205 115 25.8
SPV 1730 Udaipur 3891 15 15769 2 74 240 114 28.9
SPV 462 Coimbatore 3852 16 13594 5 74 211 116 27.4
Csv 17 Udaipur 2830 17 6481 17 66 141 110 23.4
LOC. Mean 4375 12440 72 195 113 27.2
C.D. (5%) 649 2095 2 17 2 2.2
C.D. (1%) 859 2771 3 23 3 2.9
C.V. (%) 13.75 16.66 3.55 9.24 1.93 7.74
F
(Probability) 0.00 0.00 0.00 0.00 0.00 0.00

Locations rejected due to High C.V .(i.e.> 25

Zone lll (Table 30)
Days to flowering- In this zone, varieties and hybrids flowered between 57 and 77 days.
The hybrid, SPH 1569 was the earliest (66 days).

Plant height- The plant height ranged from 140 to 260 cm, SPV 1730 being the tallest.

breeding

PKSH 243; Akola- SPV 669; Dharwad - DSH

%); # Local Check varies from Location to Location; Parbhani-
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Grain yield- SPV 1730 (2333 kg/ha) was on par with the check, SPV 462 (2372 kg/ha)
for grain yield. The hybrid checks, SPH 1342, and CSH 16 ranked 1* and 2" by yielding
3597 kg/ha and 3252 kg/ha respectively.

Fodder yield - SPV 1733 recorded maximum fodder yield of 15026 kg/ha as compared to
12999 kg/ha of SPV 462(check). Among hybrids, SPH 1342 recorded highest fodder
yield of 12256 kg/ha followed by SPH 1567 which recorded 11591 kg/ha of fodder yield.
Remarks- None of the varieties or hybrids was superior for grain and fodder yields
together.

Table 30. Performance of advanced varietal and hybrid trial (AVHT) — Zone Il during kharif 2006

Grain yield Dry fodder Days to Days to plant 1000 grain
(kg/ha) yield (kg/ha) 50% maturity height weight (g)
flowering (cm)
Average Average Average Average | Average | Mauranipur

Entry (4 loc) R (4 loc) R (4 loc) (4 loc) (4 loc)
SPH 1342 Mahendra seeds 3597 1 12256 7 73 104 204 10.7
CSH 16 NRCS 3252 2 10121 15 68 100 206 10.7
SPH 1569 Vikki's, Agritech 2961 3 10746 11 66 98 199 11.0
SPH 1572 JK Seeds 2770 4 10534 13 73 104 202 10.3
SPH 1573 Biostad MH 2742 5 10581 12 75 106 202 10.3
SPH 1413 JK Seeds 2672 6 11053 10 74 103 186 10.3
SPH 1567 Parbhani 2653 7 11591 8 76 107 219 11.0
SPH 1575 NRCS 2615 8 11348 9 67 97 182 10.3
SPV 462 Coimbatore 2372 9 12999 6 74 106 227 12.0
SPV 1730 Udaipur 2333 10 15026 1 74 106 260 10.7
CsV 15 NRCS 2320 11 14494 3 73 104 223 9.7
SPV 1733 Surat 2259 12 13363 4 76 107 201 10.0
SPV 1616 NRCS 2179 13 14495 2 71 102 235 10.7
CsvV 17 Udaipur 2149 14 7131 19 57 89 140 10.3
SPH 1570 Vikki's, Agritech 2072 15 10278 14 76 107 179 10.7
Local check# # 2044 16 10085 16 69 102 213 10.3
SPH 1578 Dharwad 1866 17 9765 18 70 102 258 10.3
SPV 1746 Dharwad 1655 18 13361 5 76 106 215 11.0
SPV 1743 NRCS 1382 19 10076 17 77 106 137 11.7
LOC. MEAN 2415 11542 72 103 205 10.6
C.D. (5%) 855 2811 4 4 30 1.9
C.D. (1%) 1139 3743 5 5 40 25
C.V. (%) 24.98 17.18 3.85 2.56 10.44 10.70

F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00

# Local Check varies from Location to Location; Udaipur- CSV 17,

Initial Varietal Trial (Tables 31-33):

In this trial,

evaluated in each zone. Zone wise results are described below.

Zone | (Table 31)

Bhilwara - CSV 15

15 test entries and 3 checks were

Days to flowering- In this trial most of the test varieties flowered between 63 and 66
days. None of the varieties was as early as CSV 17.

Plant height- Plant heights in this trial varied from 128 to 204 cm, tallest being SPV 1775.
Grain yield- SPV Nos. 1788, 1791, and 1773 out yielded SPV 462 (check). SPV 1788
ranked first by yielding 4184 kg/ha of grain against 3881 kg/ha of SPV 462, check.
Fodder yield - Variety SPV 1787 yielded highest fodder yield of 15273 kg/ha. The other
superior varieties for fodder yield were SPV 1789 and SPV 1775.

Grain size- SPV 1787 and SPV 1785 showed maximum grain weight of 38.7 and 36.3
gm/1000 grain respectively. The check variety, SPV 462 showed 22.3 gm/1000 grain
Remarks-Superior varieties for grain yield were moderate fodder yielders.

Table 31. Performance of initial varietal trial (IVT) — Zone | during kharif 2006

Grain Dry fodder Days to Days to Plant 1000 grain
yield yield 50% maturity height weight (g)
(ka/ha) (ka/ha) flowering (cm)
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Grain Dry fodder Days to Days to Plant 1000 grain
yield yield 50% maturity height weight (g)
(kg/ha) (kg/ha) flowering (cm)
Entry R R
CsvV 15 NRCS 4229 1 13276 6 65 104 188 25.3
Local check | # 4197 2 11537 14 65 103 179 21.3
SPV 1788 INDORE 4184 3 12698 8 66 104 187 25.0
SPV 1791 Surat 4079 4 11254 15 65 103 183 24.7
SPV 1773 Coimbatore 3969 5 10323 18 63 102 171 20.7
SPV 462 Coimbatore 3881 6 11914 12 64 102 174 22.3
SPV 1786 Akola 3739 7 13093 7 65 104 185 24.0
SPV 1771 Parbhani 3701 8 10873 16 65 104 188 22.3
SPV 1616 NRCS 3574 9 13511 5 65 104 186 24.7
SPV 1793 Akola 3564 10 11689 13 65 104 162 31.7
SPV 1789 Indore 3534 11 14790 2 66 104 197 30.7
SPV 1775 Udaipur 3386 | 12 14194 3 65 104 204 24.0
SPV 1776 Palem 3271 | 13 13696 4 66 104 183 28.0
SPV 1774 Udaipur 3251 | 14 12598 10 64 102 191 28.0
SPV 1785 Akola 3196 | 15 12603 9 65 103 168 36.3
SPV 1792 SURAT 3186 | 16 12267 11 65 104 179 317
CSv 17 Udaipur 3103 17 9710 19 56 96 128 28.3
SPV 1772 Parbhani 3021 | 18 10598 17 66 104 167 19.0
SPV 1787 AKOLA 2883 19 15273 1 66 105 197 38.7
LOC.
MEAN 3576 12416 64 103 180 26.7
C.D. (5%) 870 3294 2 2 19 5.1
C.D. (1%) 1191 4512 3 3 26 6.8
C.V. (%) 11.58 12.63 1.39 0.99 4.99 11.55
F
(Probability) 0.06 0.10 0.00 0.00 0.00 0.00

Locations rejected due to High C.V. (i.e.> 25%): Indore 54. %: Mauranipur 33.5%

Dharwad - DSV 6; Udaipur- CSV 17, Indore- JJ 1041

Zone |l (Table32)

- Days to flowering- The flowering in varieties ranged from 69 to 78 days. None of the test varieties
was as early as the early check variety, CSV 17.
Plant height- Plant height varied from 159 to 242 cm.
Grain yield- None of the varieties was superior to CSV 15, check for grain yield. SPV 1786 (388
kg/ha) was superior to SPV 1616 (3613 kg/ha).
Fodder yield Highest fodder yield was recorded in variety SPV 1775 (16954 kg/ha) and SPV
1774 (16312 kg/ha) as compared to the check, CSV 15 (13391 kg/ha).
Grain size- Maximum grain size of 29.5 gm/1000 grain was observed in SPV 1787.
Remarks - SPV 1788 was superior to SPV 1616 for grain and stover yields.

Table 32. Performance of initial varietal trial (IVT)— Zone Il during kharif 2006

Grain Dry fodder Days to Daysto | Plant 1000 grain

yield yield (kg/ha) 50% maturity | height weight (g)

(kg/ha) flowering (cm)
Entry R R
Local check # 4158 1 12848 15 77 122 210 25.6
Csv 15 NRCS 4158 2 13391 12 78 122 214 25.7
SPV 1786 Akola 3888 3 14805 6 77 121 229 26.2
SPV 1616 NRCS 3613 4 14079 9 78 122 218 26.0
SPV 1788 Indore 3610 5 12858 14 78 123 215 26.3
SPV 1785 Akola 3565 6 16012 4 74 121 203 274
SPV 1793 Akola 3491 7 15095 5 78 122 197 28.3
SPV 1774 Udaipur 3356 8 16312 2 77 122 230 26.6
SPV 1776 Palem 3300 9 13971 10 78 122 227 26.7
SPV 1789 Indore 3238 10 14161 7 78 122 221 29.0
SPV 1773 Coimbatore 3211 11 11979 17 78 121 225 25.3
SPV 1772 Parbhani 3110 12 13208 13 77 122 192 24.2
SPV 1792 Surat 3091 13 14115 8 76 121 221 27.1
SPV 1771 Parbhani 3079 14 12016 16 77 121 223 254
SPV 1791 Surat 3067 15 11012 18 77 122 215 26.2
SPV 1775 Udaipur 3044 16 16954 1 77 122 242 25.1
SPV 462 Coimbatore 2938 17 13785 11 78 123 222 26.7
Csv 17 Udaipur 2777 18 8345 19 69 116 159 22.3
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SPV 1787 Akola 2571 19 16086 3 78 123 236 29.5
LOC. MEAN 3330 13739 7 122 216 26.3
C.D. (5%) 704 3097 3 2 23 3.6
C.D. (1%) 944 4152 4 3 31 4.8
C.V. (%) 12.76 13.61 251 1.36 7.53 9.69
F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00
Locations rejected due to High CV. (i.e.> 25%): INDORE 54. %: MAURANIPUR 33.5%; # Local Check varies

from Location to Location; Parbhani- PVK 801; Akola- SPV 669; Dharwad- DSV 6; Udaipur- CSV 17, Indore -
JJ 1041

Zone lll (Table 33)

- Days to flowering- Large variation for flowering was observed which ranged from 58 to
78 days.
Plant height- Maximum plant height of 252 cm was observed in SPV 1774.
Grain yield- SPV Nos. 1791, 1771, and 1773 showed numerical superiority over the
check, SPV 462. SPV 1791 recorded highest grain yield of 1969 kg/ha as compared to
1354 kg/ha of SPV 462.

Fodder yield - SPV 1788 (15733 kg/ha) recorded highest fodder yield, whereas SPV 462
(check) recorded 12218 kg/ha.

Remarks- The high grain yielding variety, SPV 1791 showed less fodder yield.

Table 33. Performance of initial varietal trial (IVT)— Zone Ill during kharif 2006

Grain Dry fodder Days to Days to Plant 1000 grain
yield yield (kg/ha) 50% maturity | height weight (g)
(katha) flowering (cm)

Entry R R
SPV 1791 Surat 1969 1 12638 | 10 71 102 209 11.7
SPV 1771 Parbhani 1879 2 11557 | 14 69 102 222 11.3
CSvV 17 Udaipur 1848 3 9075 | 19 58 93 142 11.0
CSV 15 NRCS 1815 4 14728 3 71 104 229 10.3
SPV 1773 Coimbatore 1802 5 11120 | 17 71 102 224 11.0
SPV 1616 NRCS 1737 6 12644 9 72 103 219 11.7
SPV 1772 Parbhani 1690 7 11264 | 16 71 103 191 11.0
Local check # 1646 8 9911 | 18 69 104 206 11.7
SPV 1786 Akola 1498 9 12796 8 70 103 236 11.7
SPV 1774 Udailpur 1382 | 10 14057 5 73 105 252 11.7
SPV 462 Coimbatore 1354 | 11 12218 | 12 76 106 217 10.7
SPV 1788 Indore 1244 | 12 15733 1 77 107 220 11.3
SPV 1776 Palem 1127 | 13 11357 | 15 74 105 207 10.3
SPV 1793 Akola 1092 | 14 11946 | 13 77 108 187 11.3
SPV 1775 Udaipur 1033 | 15 12538 | 11 74 105 226 10.7
SPV 1789 Indore 873 | 16 15138 2 78 108 231 11.3
SPV 1787 Akola 863 | 17 14066 4 73 105 238 11.7
SPV 1785 Akola 777 | 18 13444 6 78 107 222 11.7
SPV 1792 Surat 767 | 19 13320 7 78 107 226 10.3

LOC. MEAN 1389 12608 73 104 216 11.2
C.D. (5%) 719 3681 5 4 36 1.2
C.D. (1%) 985 4935 7 5 48 1.7
C.V. (%) 24.63 17.63 4.43 2.27 | 10.06 6.67
F (Probability) 0.02 0.07 0.00 0.00 0.00 0.00

Locations rejected due to High C.V . (i.e.> 25%): INDORE 54. %: MAURANIPUR 33.5%; # Local Check varies
from Location to Location; Parbhani- PVK 801; Akola- SPV 669; Dharwad- DSV 6; Udaipur- CSV 17, Indore -
JJ 1041

Initial Hybrid Trial (Tables 34 to 36): In this trial, 18 hybrids and 2 checks were evaluated
in RCBD for grain and fodder yields and other agronomic traits.

Zone | (Tabk 34)

Days to flowering- Flowering in hybrids ranged from 59 to 63 days, SPH 1598 being the
earliest to mature (99 days).

Plant height- Plant height among hybrids tested varied from 146 to 182 cm.
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Grain yield- Two hybrids were numerically superior to SPH 1342, the check, for grain yield.
SPH 1587 (5253 kg/ha) and SPH 1595 (5238 kg/ha) ranked 1% and 2™ for grain yield, where
as the check, SPH 1342 yielded 5065 kg/ha of grain yield.
Fodder yield- SPH 1588 yielded highest fodder yield of 12187 kg/ha against 11359 kg/ha of
SPH 1342, the check.
Grain size- Maximum grain size of 33 gm/ 1000 grain was recorded by SPH 1588 and SPH

1593.

Remarks- The top 2 hybrids for grain yield showed moderate fodder yields.

Table 34. Performance of initial hybrid trial (IHT ) — Zone | during kharif 2006

Grain Dry fodder Days to Days to Plant 1000 grain

yield yield (kg/ha) 50% maturity height weight (g)

(ka/ha) flowering (cm)
Entry Origin R R
SPH 1587 Kaveri Seeds 5353 1 9960 16 62 102 165 25.7
SPH 1595 Emergent Genetics 5238 2 10828 8 61 101 159 25.7
SPH 1342 Emergent Genetics 5065 3 11359 4 63 103 163 26.7
SPH 1600 Akola 4960 4 10988 5 61 101 175 26.7
SPH 1597 Green Gold Seeds 4947 5 9685 17 61 101 157 23.7
SPH 1592 Ganga Kaveri 4897 6 12005 2 62 103 157 25.7
SPH 1593 JK Seeds 4892 7 10688 11 62 102 146 32.7
SPH 1596 Biostad MH Seeds 4817 8 10010 15 61 100 161 26.0
SPH 1591 Emergent Genetics 4775 9 9652 18 61 101 153 25.0
SPH 1599 Mahodaya Hybrid 4640 10 10566 13 62 102 182 25.0
CSH 16 NRCS 4627 11 10731 10 62 102 169 30.3
SPH 1589 Akola 4607 12 9527 19 62 101 167 29.0
SPH 1590 Ganga Kaveri 4515 13 10953 6 63 103 150 25.7
SPH 1598 Pradham biotech 4452 14 9172 20 59 99 174 32.0
SPH 1586 NRCS 4359 15 10818 9 62 101 173 23.3
SPH 1584 NRCS 4314 16 11562 3 61 101 181 28.0
SPH 1594 Biostad MH Seeds 4217 17 10143 14 61 101 165 27.0
SPH 1585 NRCS 4192 18 10641 12 62 102 154 20.3
SPH 1588 M AU Parbhani 4122 19 12187 1 62 102 173 33.0
Local check # 3676 20 10946 7 62 102 173 21.3

LOC. MEAN 4633 10621 62 101 165 26.6

C.D. (5%) 985 1976 2 2 21 5.4
C.D. (1%) 1346 2701 3 3 29 7.2
C.V. (%) 10.16 8.89 1.52 1 6.13 12.26
E (Probability) 0.18 0.21 0.07 0.10 0.07 0.00

Locations rejected due to High C.V . (i.e.> 25%): JKSEEDS 60.4%; # Local Check varies from Location to
Location; CoimbatoreCO(S) 28, Parbhani - PKSH 233; Akola-SPV 669, Indore-JJ 1041, Dharwad - DSH 3;
Udaipur - PJ 1430

Zone |l (Table35)
- Days to flowering- The flowering in hybrids ranged from 67 to 76 days. None of the test hybrids
was early maturing hybrid.
Plant height- Plant height varied from 160 to 228 cm.
Grain yield- The check hybrid, SPH 1342 recorded highest grain yield of 5143 kg/ha. The second
best hybrid, SPH 1599 yielded 4935kg /ha of grain against 488 kg/ha of CSH 16.
Fodder yield Highest fodder yield was recorded in hybrid, SPH 1588 (13981 kg/ha) as compared
to the check, SPH 1342 (12414 kg/ha).
Grain size- Maximum grain size of 31.5 gm/1000 grain was observedin SPH 1588.

Remarks - SPH 1599 showed good grain and moderate fodder yields.

Table 35. Performance of initial hybrid trial (IHT) — Zone Il during kharif 2006

Grain Dry fodder Days to Days to Plant 1000 grain
yield yield (kg/ha) 50% maturity | height weight (g)
(kg/ha) flowering (cm)
Entry Origin R R
SPH 1342 Emergent Genetics | 5143 1 [ 12414 4 |76 120 189 27.8
SPH 1599 Mahodaya Hybrid 4935 2 111726 7 173 119 203 271
CSH 16 NRCS 4858 3 11225 12 [ 71 118 190 29.4
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Grain Dry fodder Days to Days to Plant 1000 grain
yield yield (kg/ha) 50% maturity | height weight (9)
(kg/ha) flowering (cm)

SPH 1596 Biostad MH Seeds 4854 4 11546 8 74 120 187 28.6
SPH 1593 JK Seeds 4734 5 10841 15 | 76 121 175 30.0
Local check # 4617 6 13223 2 75 121 205 28.8
SPH 1595 Emergent Genetics | 4534 7 10982 13 | 76 120 188 28.8
SPH 1588 MAU Parbhani 4522 8 13981 1 73 119 212 30.3
SPH 1594 Biostad MH Seeds 4466 9 10924 14 | 74 119 200 29.7
SPH 1600 Akola 4465 10| 11891 6 |74 120 205 315
SPH 1587 Kaveri Seeds 4454 11 | 11269 11 | 75 120 198 29.6
SPH 1592 Ganga Kaveri 4376 12 | 11505 9 74 120 167 294
SPH 1597 GreenGold Seeds | 4285 13 [ 11489 10 [ 73 119 178 29.2
SPH 1590 Ganga Kaveri 4272 14 | 10067 18 | 75 121 160 25.2
SPH 1585 NRCS 4233 15 | 10164 17 | 73 119 174 25.7
SPH 1589 Akola 4172 16 [ 10818 16 [ 73 119 199 29.9
SPH 1591 Emergent Genetics | 4119 17 | 9541 19 | 71 118 167 29.1
SPH 1584 NRCS 4022 18 [ 12180 5 [ 72 119 228 29.7
SPH 1586 NRCS 3989 19 [ 12845 3 |70 116 202 26.5
SPH 1598 Pradham Biotech 3961 20 | 9135 20 | 67 115 178 30.9
LOC. MEAN 4451 11388 73 119 190 28.9
C.D. (5%) 806 1700 3 3 18 2.8
C.D. (1%) 1073 2262 4 4 24 3.8
C.V. (%) 12.79 10.54 2.79 1.56 6.74 7.1
E (Probability) 0.18 0.00 0.00 0.01 0.00 0.00

Locations rejected due to High C.V . (i.e.> 25%): JKSEEDS 60.4%; # Local Check varies from Location to
Location; CoimbatoreCO(S) 28, Parbhani - PKSH 233; Akola-SPV 669, Indore-JJ 1041, Dharwad - DSH 3;
Udaipur - PJ 1430

Zone lll (Table36)
Days to flowering- Flowering in this hybrid trial ranged from 65 to 78 days. SPH 1598
took 65 days to flower.
Plant height- The maximum plant height of 239 cm was recorded by SPH 1584.
Grain yield- SPH 1599 was significantly and numerically superior to the checks, SPH

1342, and CSH 16 for grain yield.

Fodder yield - Highest fodder yield of 23685 kg/ha was recorded in SPH 1586 as against
22531 kg/ha of SPH 1342.

Table 36. Performance of initial hybrid trial (IHT) — Zone IIl during kharif 2006

Grain Dry fodder Days to Days to Plant 1000 grain
yield yield 50% maturity height weight (9)
(ka/ha) (ka/ha) flowering (cm)
Entry QOrigin R R
SPH 1599 Mahodaya Hybrid 4977 1 20785 9 68 102 226 11.0
CSH 16 NRCS 4791 2 22361 4 68 102 209 12.0
SPH 1596 Biostad MH Seeds 4050 3 19977 10 70 102 204 11.0
SPH 1594 Biostad MH Seeds 4037 4 16618 19 72 104 208 11.0
SPH 1587 Kaveri Seeds 3996 5 19605 11 71 103 216 11.3
SPH 1595 Emergent Genetics 3795 6 16847 18 73 105 191 10.0
SPH 1598 Pradham Biotech 3756 7 18584 13 65 100 207 10.0
SPH 1591 Emergent Genetics 3659 8 14545 20 72 103 187 11.3
SPH 1342 Emergent Genetics 3582 9 22531 3 73 104 211 10.7
SPH 1600 Akola 3582 9 23066 2 69 101 232 10.7
SPH 1588 MAU Parbhani 3410 10 22351 5 70 99 233 11.0
SPH 1597 Green Gold Seeds 3311 11 21360 6 72 104 190 10.3
SPH 1593 JK Seeds 3180 12 17130 17 72 105 190 10.7
SPH 1589 Akola 3166 13 17520 15 69 101 206 10.7
SPH 1592 Ganga Kaveri 3084 14 18162 14 72 104 192 11.3
SPH 1585 NRCS 3060 15 17177 16 70 102 182 11.7
SPH 1586 NRCS 2714 16 23685 1 67 100 221 11.3
Local check # 2589 17 18647 12 69 99 191 11.3
SPH 1584 NRCS 2394 18 21332 7 71 103 239 10.7
SPH 1590 Ganga Kaveri 2187 19 21125 8 78 111 178 10.7
LOC. MEAN 3466 19670 70 103 206 10.9
C.D. (5%) 1374 5332 5 4 24 13
C.D. (1%) 1879 7142 7 6 32 18
C.V. (%) 18.95 16.40 4.25 2.63 6.99 7.29
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| F (Probability) | | 0.03 | | 0.05 | | 0.01 | 000 | 0.00 | 0.00

Locations rejected due to High C.V . (i.e.> 25%): JKSEEDS 60.4%; # Local Check varies from Location to
Location; CoimbatoreCO(S) 28, Parbhani - PKSH 233; Akola-SPV 669, Indore-JJ 1041, Dharwad - DSH 3;
Udaipur - PJ 1430

Late Kharif
Zone |
Advanced Varietal and Hybrid Trial (Tables 37):

Days to flowering - In this zone, varieties and hybrids flowered between 62 and 71 days.
The hybrid, SPV 1696 was the earliest (66 days).

Plant height- The plant height ranged from 167 to 275 cm, SPV 1730 being the tallest.
Grain yield- SPV 1630 (3825 kg/ha) was significantly superior to the check, SPV 462
(2598 kg/ha) for grain yield. The hybrid SPH 1577 (3255 kg/ha) was numerically superior
to the check, SPH 1342 (3146 kg/ha).

Fodder yield- SPV 1731 recorded maximum fodder yield of 9052 kg/ha as compared to
7938 kg/ha of SPV 462(check). Among hybrids, SPH 1577 recorded highest fodder yield
of 7793 kg/ha among the hybrids tested.

Remarks- SPV 1630 was superior for both grain (3825 kg/ha) and fodder yield (8064
kg/ha) over the check SPV 462(2598 kg/ha of GY and 7938 kg/ha of FY).

Initial Varietal Trial (Table 38)

Days to flowering- Large variation for flowering was observed which ranged from 58 to
71 days.

Plant height- Maximum plant height of 272 cm was observed in SPV 1774.

Grain yield- SPV 1792 showed numerical superiority over the check, SPV 462. SPV
1792 recorded highest grain yield of 3475 kg/ha as compared to 3403 kg/ha of SPV 462.
Fodder yield - SPV 1775 (11105 kg/ha) recorded highest fodder yield, whereas SPV 462
(check) recorded 9538 kg/ha.

Remarks- The high grain yielding variety, SPV 1792 showed higher fodder yield as
compared to the check, SPV 462.

Initial Hybrid Trial (Table 39):

Days to flowering - Flowering in hybrids ranged from 60 to 68 days, SPH 1590 being the earliest to
mature (96 days).

Plant height- Plant height among hybrids tested varied from 159 to 238 cm.

Grain yield- None of the hybrids were superior to SPH 1342, the check, (4064 kg/ha)for grain
yield. Second best hybrid was SPH 1596 with 3762 kg/ha of grain yield.

Fodder yield- Among hybrids SPH 1584 yielded highest fodder yield of 8804 kg/ha against 8272
kg/ha of SPH 1342, the check.

Grain size- Maximum grain size of 23.9 gm/ 1000 grain was recorded by SPH 1597.

Remarks - None of the hybrids was superior for grain yield over the check.

Table 37. Advanced Varietal & Hybrid Trial- Late Kharif  Zone-l 2006

Grain yield Dry fodder Plant Days to Days to 1000 grain
(kg/ha) yield (kg/ha) height 50% maturity weight (g)
(cm.) flowering

Average Average Average Average Average Average
Entry R
SPV 1630 MAU, Parbhani 3825 1 8064 240 67 105 26.7
SPH 1577 Krishidhan seeds 8917 246 7793 203 69 107 23.5
SPV 1696 NRCS, Hyderabad 3226 3 7572 204 62 99 27.2
SPH 1342 Mahendra seeds 3146 4 6756 206 69 106 20.6
SPV 1616 NRCS, Hyderabad 3032 5 68 106 22.2
SPV 1746 UAS, Dharwad 2979 6 6280 219 67 105 19.6
SPV 1730 AICSIP, MPUAT, Udaipur 2952 7 7106 275 70 107 22.9
CSV 15 NRCS, Hyderabad 2804 8 8202 226 69 106 21.8
SPV 1741 PKV, Akola 2784 9 7184 230 64 102 23.2
SPV 1731 MPUAT,Udaipur 2745 10 9052 252 70 108 23.2
CSH 16 NRCS, Hyderabad 2733 1 6870 208 67 106 23
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SPV 1736 PKV, Akola 2609 12 6674 237 66 104 21.5
SPV 462 APSSDC 2598 13 7938 220 71 109 19.6
CSvVv 17 RAU, Udaipur 2535 14 5313 167 63 101 20.3
SPV 1747 UAS, Dharwad 2426 15 5960 222 66 104 19.3
LOC.
MEAN 2910 7312 224 67 105 22.3
C.D. (5%) 677 1985 27 4 4 4.5
C.D. (1%) 940 2755 36 6 6 6.1
C.V. (%) 10.85 12.66 7.14 3.98 2.38 12.08
F
(Probability) 0.05 0.04 0.00 0.01 0.00 0.03
Locations rejected due to High C.V.(i.e.> 25%) : NANDYAL 31.5 NANDYAL 29.7%
Table 38. Initial Varietal Trial - Late Kharif = Zone-l 2006
Grain Dry fodder Plant Days to Days to 1000
yield yield height 50% maturity grain
(kg/ha) (kg/ha) (cm.) flowering weight (g)
Sl. Average Average Average Average Average Average
No | Entry R
2 SPV 1792 Surat 3475.0 1 10265.0 223.0 63.0 101.0 26.8
10 [ SPV462 APSSDC 3403.0 2 9538.0 236.0 71.0 109.0 20.8
13 Local check # 3207.0 3 9685.0 234.0 66.0 104.0 24.5
11 | CSV1i5 NRCS 3120.0 4 9586.0 244.0 69.0 107.0 19.9
18 SPV 1788 Indore 3005.0 5 9118.0 243.0 71.0 109.0 22.1
5 SPV 1773 TNAU 2982.0 6 8667.0 219.0 69.0 108.0 19.8
9 SPV 1616 NRCS 2961.0 7 9524.0 233.0 68.0 107.0 20.7
15 | SPV1785 Akola 2911.0 8 8239.0 225.0 61.0 101.0 27.1
16 | SPV 1786 Akola 2875.0 9 9067.0 244.0 68.0 106.0 20.8
3 SPV 1771 Parbhani 2861.0 | 10 8885.0 247.0 67.0 106.0 20.3
19 | SPV1789 Indore 2712.0 ] 11 10702.0 247.0 71.0 109.0 22.2
7 SPV 1775 Udaipur 2631.0 | 12 11105.0 267.0 69.0 107.0 23.2
6 SPV 1774 Udaipur 2593.0 | 13 10607.0 272.0 71.0 109.0 22.7
4 SPV 1772 Parbhani 2566.0 | 14 7088.0 205.0 68.0 106.0 18.2
14 | SPV1793 Akola 2530.0 | 15 7358.0 217.0 69.0 108.0 20.9
1 SPV 1791 Surat 2507.0 | 16 8519.0 234.0 69.0 107.0 19.7
8 SPV 1776 Palem 2423.0 | 17 8458.0 224.0 68.0 106.0 21.1
17 SPV 1787 Akola 2395.0 | 18 11046.0 273.0 70.0 109.0 23.8
12 | Csv1y RAU, Udaipur 1843.0 [ 19 6449.0 137.0 58.0 96.0 18.6
LOC. MEAN 2790 9153 233 68 106 21.7
C.D. (5%) 840 1905 30 5 5 4.7
C.D. (1%) 1127 2554 40 7 7 6.4
C.V. (%) 18.19 12.57 7.78 4.82 2.88 13.19
F (Probability) 0.07 0.00 0.00 0.00 0.00 0.02
# Local Varieties varies from Location to Location, Madhira — Moti
Table 39. Initial Hybrid Trial - Late Kharif =~ Zone-I 2006
Grain Dry fodder | Plant Days to Days to 1000
yield yield height 50% maturity grain
(kg/ha) (kg/ha) (cm.) flowering weight (g)
Sl Average Average Average Average Average Average
No Entry R
16 SPH 1342 Mahendra seeds 4064.0 1 8272.0 198.0 67.0 104.0 21.3
13 SPH 1596 Mahodaya hybrid 3762.0 2 7382.0 192.0 65.0 103.0 22.2
1 SPH 1584 NRCS- Aruna 3689.0 3 8804.0 238.0 66.0 103.0 22.7
10 [ SPH1593 JK seeds 3535.0 4 7966.0 184.0 68.0 105.0 22.0
5 SPH 1588 MAU Parbhani 3452.0 5 8754.0 216.0 66.0 104.0 21.4
9 SPH 1592 Ganga Kaveri 3424.0 6 7852.0 178.0 67.0 103.0 22.0
12 SPH 1595 Emergent Genetics 3386.0 7 7344.0 194.0 66.0 104.0 19.8
11 SPH 1594 Biostad MH Seeds 3339.0 8 7909.0 200.0 66.0 104.0 20.0
4 SPH 1587 Kaveri Seeds 3320.0 9 7617.0 203.0 66.0 102.0 21.1
14 SPH 1597 Green gold seeds 3285.0 10 7413.0 189.0 66.0 104.0 21.7
20 | SPH 1600 Akola 3250.0 11 7400.0 202.0 65.0 102.0 23.9
8 SPH 1591 Ganga kaveri 3171.0 12 7166.0 175.0 66.0 102.0 194
3 SPH 1586 NRCS- Audi 3091.0 13 7450.0 205.0 66.0 102.0 20.3
6 SPH 1589 Akola 2937.0 14 6601.0 192.0 65.0 103.0 21.1
15 CSH 16 NRCS, Hyderabad 2935.0 15 7653.0 205.0 67.0 104.0 20.4
7 SPH 1590 Ganga Kaveri 2890.0 16 5706.0 159.0 60.0 96.0 20.0
17 Local check # 2879.0 17 10231.0 216.0 65.0 103.0 254
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2 SPH 1585 NRCS- Aruna 27350 18 7025.0 175.0 66.0 104.0 185
18 | SPH1598 Pradham Biotech 27130 19 6814.0 201.0 65.0 102.0 20.0
19 | SPH1599 Akola 25280 20 7476.0 204.0 66.0 104.0 18.7
LOC. MEAN 3220 7642 196 66 103 211
C.D. (5%) 897 1874 22 3 4 3.9
C.D. (1%) 1202 2510 30 4 6 5.2
CV. (%) 16.86 14.84 6.88 3.02 2.42 11.21
F (Probability) 0.13 0.03 0.00 0.03 0.15 0.13

# Local Varieties varies from Locatioan to Location, Madhira - Moti

Rabi

Deep soils
Advanced Varietal and Hybrid Trial (Table 40): In this combined trial of varieties and
hybrids, 15 varieties and 5 hybrids along with checks were evaluated for agronomic

superiority.

Days to flowering-The varieties and hybrids ranged for flowering from 67 to 77 days.
Plant height- The plant height among test varieties varied from 187 to 216 cm

Grain yield- SPV1622 and SPV 1762 recorded 2442 kg/ha of grain yield against 2436
kg /ha of CSV 216R, check. SPH 1582 (3065kg/ha) showed significant superiority for
grain yield over that of the check hybrid, CSH 15R (2317 Kg/ha). Hybrids SPH 1579
and 1501 were numerically superior to the check for grain yield.

Fodder yield- Highest fodder yield of 7.3 t /ha was reco rded in the variety CSV 18R.
All the hybrids showed less fodder yield as compared to the check hybrid, CSH 15R.
Grain size- SPH 1579 recorded highest grain size of 33 g /1000.

Remarks- All the hybrids showing better performance for grain yield are having less
fodder as compared to the check hybrid.

Initial Varietal and Hybrid Trial (Table 41): In this combined trial of varieties and hybrids,
18 varieties and 2 hybrids along with the checks were evaluated for agronomic traits.

Days to flowering- The flowering in varieties and hybrids ranged from 70 to 85 days.
Plant height- The range of plant height of varieties and hybrids was from 198 to 252
cm.

Grain yield- SPV 1795 and SPV 1794 recorded highest grain yield of 2443 kg /ha
and 2299 kg / ha against 2221 kg /ha of CSV 216 R. SPH 1601 recorded maximum
grain yield of 2577 kg/ha against 2321 kg/ha of the check, CSH 15R.

Fodder yield- SPV 1795 recorded fodder yield on par with the check variety CSV
216R (8466 kg/ha). SPH 1601 recorded fodder yield of 7218 kg / ha as against that
of CSH 15R (7471 kg/ha).

Grain size- Maximum grain size of 44 g / 1000 was recorded in SPV 1794.

Remarks- Both the high yielding varieties SPV 1795 and SPV 1794 were on par with
the check for fodder yield.

Shallow

Advanced Varietal and Hybrid Trial (Table 42): In this combined trial of varieties and
hybrids, 11 varieties and 2 hybrids along with the checks were evaluated for grain and
fodder yield and other agronomic traits.

breeding

Days to flowering- The varieties and hybrids ranged for flowering from 70 to 83 days
Plant height- Large variation for plant height was observed and the range was 185 to
229 cm.
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Grain yield- SPH 1449 and SPV 1680 recorded 32 and 25 % increase for grain yield
over Moulee, the check. Other varieties showing numerical superiority for grain yield
over the check are SPV 1672 and 1709.

Fodder yield- CSV 18 (7767 kg/ha) among varieties and SPH 1449 (7048 kg / ha)
among hybrids recorded highest stover yield in the trial.

Grain size- Maximum grain weight of 36 g /1000 grain was recorded by SPV 1709
and M 35-1

Remarks- SPV 1680 and SPH 1449 were superior for both grain and fodder yield
over the checks Moulee.

Initial Varietal and Hybrid Trial (Table 43): In this combined trial of varieties and hybrids,
18 varieties and 2 hybrids along with the checks were evaluated for agronomic traits.

Days to flowering- There was a large variation for flowering which ranged from 65 to
89 days. SPV 1800 took 65 days for flowering and was one week earlier to M35-1.
Plant height- The range of plant height of varieties and hybrids was from 157 to 210
cm.

Grain yield- SPH 1601, SPV 1804, recorded 21and 20 % increase for grain yield over
the check, Moulee. The maximum grain yield of 1333 kg/ha was recorded by SPV
1804 against 1111 kg/ha of Moulee. Hybrid SPH 1601 showed 1354 kg/ha of grain
yield against 1111 kg/ha of check, Moulee.

Fodder vyield- Highest stover yield of 6517 kg /ha was recorded by CSV 18. SPV
1804 recorded 5467kg/ha of fodder yield as against 5421 kg/ha of the check Moule e.
Grain size- Maximum grain weight of 44 g /1000 grain was recorded by SPV 1794.
Remarks- SPV 1804 was superior to the check, Moulee for grain and on par for
fodder yield.

Table 40. Performance of Varieties and Hybrids - AVHT -1l Deep Soil - Rabi 2006

% SF- SB- |CR LD
Entry Centre GY DM GW DH DH | (%) (%)
name R
Ganga 1

SPH 1582 Kaveri 3065 32 115 29.2 68.2 6.42 43.1 31.6
SPH 1579 Rahuri 2538 | 2| 10 115 33.3 55.5 5.01 42.2 35.3
SPH 1501 Rahuri 2463 | 3 6 114 28.7 46.0 5.07 47.3 38.1
SPV 1626 Rahuri 2442 [ 4 0 121 30.6 46.6 6.83 28.3 26.7
SPV 1762 Rahuri 2439 [ S 0 115 29.3 42.8 4.95 35.3 32.0
CSV216R 2436 | 6 0 120 316 438 7.86 26.6 29.0
SPH 1449 Proagro 2433 | 7 5 115 28.6 49.6 5.18 35.3 31.3
CSH15R 2317 | 8 0 115 317 465 6.87 425 37.9
SPV 1757 Solapur 2231 9 -8 115 30.9 47.6 6.74 33.7 25.2
MAULEE 2222 10| 9 116 317 40.7 5.94 24.9 19.3
SPV 1761 Rahuri 2207 | 11 9 114 32.0 44.8 6.58 19.3 25.7
SPV 1704 Rahuri 2194 | 12| 10| 119 31.9 453 5.76 26.6 26.5
M 35-1 2185 [ 13 [ -10 117 325 37.1 5.39 28.1 25.5
Local check 2125 | 14| 13 120 325 46.3 8.81 21.5 25.6
CSV 18 1984 | 15 | -19 122 33.0 48.0 5.60 23.7 20.4
IS2312(R)/E361(R) 37.9 8.23 12.7 11.2
DJ 6514 (S) / CSV 8R (S) 90.1 | 1330 46.9 435
LOC. MEAN 2352 117 31.2 49.2 6.74 31.8 28.4
C.D. (5%) 441 3 2.2 10.0 5.08 17.4 12.9
C.D. (1%) 583 4 3.0 13.3 6.82 23.3 17.7
C.V. (%) 18.88 2.31 6.88 16.04 | 45.29 32.94 21.47
F (Probability) 0.00 0.00 0.00 0.00 0.23 0.01 0.01

R- Ranking, GY-Grain yield (kg/ha), PL.ht - Plant height(cm.), DTF - Days to 50% flowering, DM - Days to maturity, FY - Dry

fodder yield (kg/ha),
GW -1000 Grain weight, SF-DH -Shoot, Fly deadhearts(%)-28 DAE,SB -DH -Stem borer deadhearts(%) 45 DAE, CR(%)
Charcoal rot(%), Ld(%) -Lodging(%) due to Charcoal rot
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Table 41. Performance of Varieties and Hybrids - IVHT- Il Dee

Soil - Rabi 2006

Entry Centre GY % DM GW SKDH SB-DH | CR (%) | LD (%)
name R
SPH 1601 Bijapur 2577 1 11 113 28.7 51.1 7.77 39.9 275
Local check 2530 2 14 119 32.2 46.3 10.78 22.7 29.6
SPV 1795 Parbhani 2443 3 10 120 30.2 38.4 7.16 31.9 28.4
CSH 15R 2321 4 0 113 32.8 42.7 7.48 40.8 30.5
SPV 1794 Rahuri 2299 5 4 114 32.1 45.3 8.71 441 26.9
M 35-1 2278 6 3 117 31.7 43.6 6.77 22.3 17.5
CSV 216R 2221 7 0 122 30.1 41.5 8.93 35.8 30.3
SPV 1803 Akola 2207 8 -1 120 29.9 42.2 10.38 25.2 23.0
SPV 1799 Solapur 2196 9 -1 120 30.9 42.2 8.26 22.2 17.9
SPV 1798 Rahuri 2188 | 10 -1 121 32.1 47.2 8.09 33.6 27.2
MAULEE 2176 | 11 -2 114 31.3 42.7 7.69 35.4 23.2
SPV 1797 Parbhani 2164 | 12 -3 121 32.6 40.2 7.03 26.9 20.6
SPV 1801 Bijapur 2157 | 13 -3 123 30.3 50.7 7.48 30.1 20.0
SPV 1806 Rahuri 2144 | 14 -3 116 30.4 39.3 7.10 28.6 27.1
SPV 1804 Akola 2123 | 15 -4 119 30.5 40.7 712 24.4 25.9
SPV 1805 Rahuri 2116 | 16 -5 121 315 47.5 8.05 36.5 25.7
CSV 18 2094 | 17 -6 125 31.1 46.7 8.06 29.5 22.9
SPV 1800 Solapur 2083 | 18 -6 112 32.3 41.4 5.90 27.0 20.2
SPV 1796 Parbhani 2029 | 19 -9 126 31.4 38.2 8.44 15.3 17.0
SPV 1802 Bijapur 1710 20 -23 126 30.8 56.7 9.17 17.4 16.9
1S2312 (R)/E361 (R) 38.9 9.46 27| 112
DJ 6514 (S)/ CSV 8R (5) w1 1249 500 414
LOC. MEAN 2203 119 31.1 46.2 8.29 29.8 24.0
CD. (5%) 205 5| 34 9.0 562 85| 152
C.D. (1%) 537 6 4.6 11.9 751 24.7 20.4
C.V. (%) 16.06 3.08 8.43 15.51 41.14 37.66 37.7
F (Probability) 0.06 000 0.0 0.00 091 002| 1.0

R- Ranking, GY-Grain yield (kg/ha), Pl.ht - Plant height(cm.), DTF - Days to 50% flowering, DM - Days to maturity, FY - Dry

fodder yield (kg/ha), GW -1000 Grain weight, SF-DH -Shoot, Fly deadhearts(%)-28 DAE,SB-DH -Stem borer deadhearts(%) 45

DAE, CR(%)-Charcoal rot(%), Ld(%) - Lodging(%) due to Charcoal rot

Table 42. Performance of Varieties and Hybrids - AVHT - | Shallow Soil - Rabi 2006

% SF- SB- | CR LD

Entry Centre GY DM GwW DH DH | (%) (%)
name R
SPH 1449 Proagro 2435 1 33 118 30.2 42.3 5.75 31.6 26.9
SPV 1680 Bijapur 2304 2 26 116 33.8 37.9 6.62 22.5 17.7
CSV 216R 2062 | 3 13 123 315 41.2 6.21 39.9 29.2
CSH 15R 1999 4 9 115 32.3 38.1 5.50 41.8 319
SPV 1672 Solapur 1893 5 3 114 33.8 35.3 5.80 18.0 20.3
Local check 1872| 6 2 118 324 40.5| 12.28 18.7 24.8
SPV 1709 Rahuri 1855 7 1 113 36.2 35.0 5.31 20.7 175
MAULEE 1831 8 0 115 34.6 39.2 6.08 21.1 19.8
Csv 18 1785 9 -3 126 34.9 425 6.01 14.2 13.9
SPV 1762 Rahuri 1781 | 10 -3 116 31.2 38.9 6.58 20.7 19.9
SPV 1755 Bijapur 1777 11 -3 120 32.3 415 5.64 15.1 17.8
M 351 1712 12 -6 117 36.2 37.4 6.26 21.6 20.6
SPV 1768 NRCS 1542 | 13 -16 115 35.2 36.2 6.03 19.4 17.1
IS2312(R)/E 361 (R) 33.8| 840 143 145
DJ 6514 (S) / CSV 8R (S) 88.9 | 15.85 48.8 34.5

LOC. MEAN 1911 117 33.4 41.9 7.22 25.1 21.9
C.D. (5%) 736 4 3.5 7.9 7.24 10.7 11.3
C.D. (1%) 998 5 4.8 10.5 9.76 14.4 15.2
C.V. (%) 22.86 1.93 6.27 | 14.84] 59.92| 25.51| 30.54
F (Probability) 0.55 0.00 0.03 0.00 0.22 0.00 0.01

R- Ranking, GY-Grain yield (kg/ha), Pl.ht - Plant height(cm.), DTF - Days to 50% flowering, DM - Days to maturity, FY - Dry

fodder yield (kg/ha), GW -1000 Grain weight, SF-DH -Shoot, Fly deadhearts(%)-28 DAE,SB-DH -Stem borer deadhearts(%) 45

DAE, CR(%)-Charcoal rot(%), Ld(%) - Lodging(%) due to Charcoal rot

Table 43. Performance of Varieties and Hybrids - IVHT - | Shallow Soil - Rabi 2006

Entry

Centre

GY

%

DM

GW

SF-
DH

SB-
DH

CR LD
(%) (%)
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name R
SPH 1601 Bijapur 1354 1 22 114 25.3 51.1 7.77 39.9 275
SPV 1804 Akola 1333 2 20 117 27.7 40.7 7.12 244 259
SPV 1798 Rahuri 1306 3 18 120 30.2 47.2 8.09 33.6 27.2
SPV 1803 Akola 1273 4 15 121 26.1 42.2 | 10.38 25.2 23.0
SPV 1794 Rahuri 1242 5 12 114 29.1 45.3 8.71 44.1 26.9
Local check 1228 6 11 115 28.0 46.3 | 10.78 22.7 29.6
CSV 216R 1212 7 9 121 27.2 41.5 8.93 35.8 30.3
CSH 15R 1167 8 5 112 28.0 42.7 7.48 40.8 30.5
SPV 1806 Rahuri 1143 9 3 115 28.1 39.3 7.10 28.6 27.1
SPV 1795 Parbhani 1129 ] 10 2 119 27.8 38.4 7.16 31.9 28.4
SPV 1805 Rahuri 1125 11 1 119 29.9 475 8.05 36.5 25.7
SPV 1799 Solapur 1113 | 12 0 118 30.9 42.2 8.26 22.2 17.9
MAULEE 1111 ] 13 0 113 30.0 42.7 7.69 354 | 232
M 35-1 1077 | 14 -3 115 29.3 43.6 6.77 22.3 175
SPV 1797 Parbhani 952 | 15 -14 119 30.9 40.2 7.03 26.9 20.6
SPV 1800 Solapur 937 | 16 -16 108 32.0 41.4 5.90 27.0 20.2
SPV 1801 Bijapur 920 | 17 -17 122 30.6 50.7 7.48 30.1 20.0
SPV 1796 Parbhani 890 | 18 -20 129 314 38.2 8.44 15.3 17.0
CSV 18 779 19 -30 126 32.4 46.7 8.06 29.5 22.9
SPV 1802 Bijapur 5781 20 -48 130 31.8 56.7 9.17 17.4 16.9
IS2312(R)/E361 (R) 38.9 9.46 12.7 11.2
DJ 6514 (S) / CSV 8R (S) 92.1| 12.49 50.0( 414
LOC. MEAN 1093 118 29.3 46.2 8.29 29.8 24.0
C.D. (5%) 401 7 5.0 9.0 5.62 18.5 15.2
C.D. (1%) 549 10 6.6 11.9 751 24.7 20.4
C.V. (%) 17.54 3.68 10.2| 15.51| 41.14 37.66| 37.7
F (Probability) 0.05 0.00 0.21 0.00 0.91 0.02 1.0
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Annexure |
Compliance report for reports of various centers
Centre Experiments under Breeding report Remarks
group efforts
Kharif Rabi Kharif Rabi
Parbhani v v v v
Indore - X -
Dharwad v - v v Grain mould experiment sown in August and data sent
in March.
Surat v - v - Vitiated due to heavy floods
Udaipur v - v -
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Akola v v -
Mouranipur v X - -
Palem v v -
Coimbatore v v - -
Rahuri - - v Not reported on F2
Solapur - - v -
Bijapur - - - Not reported on F2
Annexure |l
List of hybrids evaluated in multi-location trials during 2006
Centre code Centre/source Pedigree
CSH 16 CSH 16 NRCS, Hyderabad CHECK
SPH 1342 SPH 1342 Mahendra seeds CHECK
SPH 1524 JKSH 387 J.K Seeds *
SPH 1567 PKSH 233 MAU PARBHANI 28A X C43; 28A= MS 29B X ICSB 94040B
SPH 1569 VJH 545 Vikki's, Agritech, Hyderabad *
SPH 1570 VJH 550 Vikki's, Agrotech, Hyderabad *
SPH 1572 JKSH 569 JK Seeds, Hyderabad *
SPH 1573 H10 Biostad MH, Aurangabad *
SPH 1574 H1-CD-3 NRCS, Hyderabad 279 Ax C 43;279=422B x 1S30469; C43=CS3541 x IS 23549
SPH 1575 H2-CD-3 NRCS, Hyderabad 279 AXNR 37-04; NR 37SR 352-1-116 X SPV 463; 279 A =(422B
XIS 30469)A X SR 532-1 X SPV 463
SPH 1576 NRCS NRCS, Hyderabad 219 AXNR 34; 219A=AKMS 14B x IS 14387A; NR 34= SPV 1198
XNSV 13
SPH 1578 SHD 9704 AICSIP, UAS, Dharwad AKMS14A X SVD 9607
SPH 1584 NRCS 257 A x NR 8405 (422B X 283B0 X 422B)A X NR 486
SPH 1585 NRCS 206 Ax NR 85-05 (422B X IS 14387)A X (SPV 475 X PAB 34)
SPH 1586 NRCS 219 A X NR 86-05; (AKMS 14B X IS 14387)A X CO25 X MR 836
SPH 1587 KSH-2K644 Kaveri Seeds *
SPH 1588 PMS 8A X KR 199 MAU PARBHANI PMS 8A X KR 199; PMS 8A= SELECTION FROM LONG PANICLE
OF ICRISAT LINE ICSR 980 14B; KR 199= SELECTION
FROMICRISAT LINE IS 93094
SPH 1589 AKSH 117 AKOLA
SPH 1590 GK 4027 GANGA KAVERI *
SPH 1591 GK 4029 GANGA KAVERI *
SPH 1592 GK 4030 GANGA KAVERI *
SPH 1593 JKSH 574 JK SEEDS *
SPH 1594 BSH 33 BIOSTAD MH SEEDS *
SPH 1595 MLSH 62 EMERGENT GENETICS *
SPH 1596 MDSH 297 MAHODAYA HYBRID *
SPH 1597 GGJH 45 GREEN GOLD SEEDS *
SPH 1598 ARJUN PRADHAM BIOTECH *
SPH 1599 AKSH 102 AKOLA MS 27A x AKR 456
SPH 1600 AKSH 237 AKOLA AKMS 36A x AKR 73
CSH 15R Check Check
SPH 1449 R 203 Proagro *
1409 A X RR 9826 (1409 A= 104 B x IS 36209; RR 9826 =
SPH 1501 RSH 20 Rahuri SPV 655 x SPV 1090)
104 A x RR 20103 (104 A = 296 B x SPV 504); (RR 20103
SPH 1579 RSH 35 Rahuri =RSLG 206 x C 26)
SPH 1582 GK 4041 Ganga kavei *
SPH 1601 BRH 129 Bijapur 1409 A x BRI 358
Annexure Il
List of varieties evaluated in multi-location trials during 2006
Entry Centre code Centre/source Pedigree
SPV 462 SPV 462 APSSDC CHECK
CSV 15 CSv 15 NRCS, Hyderabad CHECK
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CSsvV 17 CSv 17 RAU, Udaipur CHECK

SPV 1616 SPV 1616 NRCS, Hyderabad CHECK

SPV 1664 SPV 1664 Udaipur SU 1072

SPV 1730 SU 1175 AICSIP, MPUAT, SPV 1064 X ICSV 219-2 (SPV 1064=SPV 107 X SPV 306, ICSV 219-

Udaipur 2=(E 351 X USIA 703)-2-1-1-2-3
SPV 1733 SR 666-1 AICSIP, GAU, SAR 19 X M 388
Surat

SPV 1743 C43 NRCS, Hyderabad CS 3541 X IS 23549

SPV 1746 DSV 6 UAS, Dharwad 101B X Somapur local

SPV 1771 PVK 1040 PARBHANI KMS 233A x KR 6211

SPV 1772 PVK 1098 PARBHANI PVK 1040= SPV 1474 X SPV 1489; SPV 1474 =SPV 881 X PVK 801

SPV 1773 TNS 599 TNAU APK 1 X TNS 291; APK 1=TNS 30 X CO 26; TNS 30 =(CO18 X CO 22)
X 1022; TNS 291 = TNAU MS 1A X CO 26; CO 26 = MS 8271 X IS 3691

SPV 1774 SU 1212 UDAIPUR SPV 1064 X ICSU 219; SPV 1064=SPV 107 X SPV 306; SPV 107=148;
148 = 1392XBP53; ICSU 219= (ES 35-1 X SUIA 703)2-1-1-2-3

SPV 1775 SU 1204 UDAIPUR CSV 11 X SU 581-1; CSV 11=SPV 351= SC 108-3 X CS 3541; CS3541
=1S 3675 X IS 3541; SU 581-1 = SPV 221 X SPV 306; SPV 221 = 148 X
512; 148 = 1392 X BP53; SVP 306 = CS3541 X 839

SPV 1776 PSV 60 PALEM PSV 18 X ICSR 70; PSV 18= SPV 462 X IS 232; ICSR 70 = ICRISAT
LINE

SPV 1785 AKSV 56-1 AKOLA (SP 90012 x GJ 40)1.3

SPV 1786 AKSV 31 AKOLA (MS 70B x GJ 40)-17.1

SPV 1787 AKSV 51 AKOLA (AKENT.8.2 x AKGMR-20) -6.2.6

SPV 1788 10 61 INDO RE SPV 1328 x 673

SPV 1789 10 62 INDORE SPDL 94073 x JJ 1041

SPV 1791 SR 2462 SURAT (SR1610-1-2 x SR 1906) x GJ 38; SR 1610-1-2= Sel. From SR 1063-1;
SR 1906= SPSBPR 94003 x GJ 40; SPSBPR 94003= ICRISAT entry;
GJ 40= (2077 A x M 25) x Malvan; GJ 38= GJ 35 x E 35-1; M 25= Pickett
3xCS 3541

SPV 1792 SR 2459 SURAT (SR 1578 x SR 1718-1) x GJ 35; SR 1578=SR 1111 X SR 802; SR111=
Sel from SPSFR 94015; SPSFR= ICRISAT entry; SR 802=IS 9200 x
89022; Sr 1718=SPGM 94059 x SR 424; SPGM 94059 = ICRISAT entry;
SR 424=ICSR 89028-1 Sel.; ICSR 89028-1 = ICRISAT entry; GJ 35 =(20

SPV 1793 AKSV 57 AKOLA Selection from AKB - 112

CSV 18 Check Check

CSV 216R Check Check

M 35-1 Check Check

Maulee Check Check
CSV 216 X RSP 2 (CSV 216= Local land race; RSP 2= SPV 504 x IS

SPV 1626 RSV 491 Rahuri 1104)

SPV 1672 CRS 7 Solapur Selection from phul mallige

SPV 1680 BRJ 376 Bijapur Multagi Selection
RSLG 206 x SPV 1047 ( RSLG 206= Local landrace; SPV 1047 = No.

SPV 1704 RSV 423 Rahuri 8635 L.P))

SPV 1709 RSV 458 Rahuri RSLG 559 x RSLG 1175 (Both are local landraces)
Selection fron Bidarkundi (chandaki) Village in Muddebihal Taluk of

SPV 1755 BRJ 378 Bijapur Bijapur

SPV 1757 CRS 6 Solapur (CSV-14R x M35-1)-1-8-12
(RSLG 112 x IS 4913) x CSV 216-38 (RSLG 112 and CSV 216 are

SPV 1761 RSV 639 Rahuri landraces)
(RSLG 112 x IS 4913) x CSV 21693 (RSLG 112 and CSV 216 are

SPV 1762 RSV 657 Rahuri landraces)

SPV 1768 SV Rao NRCS CRR 117

SPV 1794 RSV 647 Rahuri [(RSLG 112 x IS 4913) x CSV 216}9

SPV 1795 PVR 638 Parbhani PVR 453 x Gidda Maldandi
Selection from local land race (Nankheda area) improved Dagdi

SPV 1796 PVR 453 Parbhani selection

SPV 1797 PVR 637 Parbhani SPV 655 x Phule Yashoda, SPV 655 = Maldandi x IS 148

SPV 1798 RSV 768 Rahuri (RSLG 112 x IS 4913) x CSV 216-209

SPV 1799 CRS 9 Solapur (CSV 14Rx CSM 78)-6

SPV 1800 CRS 12 Solapur (SPV 1538 x SPV 1537)1-1-9

SPV 1801 BRJ 380 Bijapur Dodda maldandi selection from Kauta village from Bidar

SPV 1802 BRJ 381 Bijapur Nagai maldandi selection from Kodia vilage of chitrapur taluka

SPV 1803 AKSV 47R Akola (SPV 1201 x Ringani) - 99.8, SPV 1201 = Line Received from NRCS
trial, Ringani = Local cultivar of Eastern Vidarbha

SPV 1804 AKSV 44R Akola (Selection from Ekarjuna local cultivar) - 12

SPV 1805 RSV 816 Rahuri Selection from RSLG 871-3

SPV 1806 RSV 827 Rahuri (CSV 216 x RSE 3)2
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