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Executive summary

During rabi 2009-10, a total of 29 multi-location trials (Breeding-5, Pathology-6,
Entomology-4, Physiology-4 and Agronomy-10) and 9 nurseries were grown to evaluate
grain and fodder yields and levels of insect and disease resistances at 9 main centres
(Parbhani, Bijapur, Rahuri, Dharwad, Solapur, Akola, Surat, Tandur and Kovilpatti ) and
10 voluntary centres (Chas, Mohol, Ekarjuna, Karad, Aurangabad, Bagalkot,
Bheemrayangudi, Gulbarga, Tancha, and Hageri). For developing new varieties and
parental lines, 227 crosses (Fito F¢) were evaluated at various centres for desirable rabi
traits. Generation of breeding material under National Collaborative Breeding (NCB)
programme was implemented using 18 CMS lines, 22 B lines and 26 R lines for making
new crosses and test hybrids. A total of 96 new test hybrids were evaluated at 3 centres.

Rabi sorghum breeding research (All rabi centres)): Rabi sorghum breeding research
was focused on identification of best land race combiners, evaluation of breeding material
at early generations for grain and fodder yields, insect and disease resistance, evaluation
of parental lines, new test hybrids and generation of breeding material under National
Collaborative Breeding (NCB) programme. Combining ability studies of landraces to
identify the best combining landraces for rabi traits indicated that three testers (RSLG-
788, RSLG-946 and RSV-1217) out of 15 were good combiners for grain yield, panicle
length and % seed setting, showing significant high gca effects for these characters. The
crosses, 9168A x RSV-1217, 1409A x RSLG-946 and 185A x RSLG-785 were showing
significant sca effects over two locations.

Evaluation of breeding material in early segregating generations for agronomic
superiority and resistance to shoot fly at 4 centres (Bijapur, Parbhani, Rahuri and Solapur)
resulted in selection of 468 individual plant selections. A National crossing block under
National Collaborative Breeding (NCB) was implemented using 18 CMS lines, 22 B lines
and 26 R lines for generating new crosses. A total of 144 crosses and 186 experimental
hybrids have been made using 20 CMS lines and 35 R lines. Evaluation of 60 newly
developed experimental hybrids under team efforts indicated that 15 hybrids in 2 trials
gave significantly superior grain than the check CSH-15R.In publications, 8 research
papers, 4 popular articles, 2 books, 12 conference papers, 2 Marathi publications, 4
compilations and 1 poster were published during the year. Three genetic stocks namely
RPOSV 3 as IC 573124, RSV 1006 as IC 573124 and PEC-17 as IC 392140 were registered
at NBPGR, New Delhi.

Varietal release (Project coordinator): Grain popping rabi sorghum variety RPOSV-3 (Phule
Panchami) was released by Rahuri centre. RPOSV 3 is recommended for release under
the name Phule Panchami in Western Maharashtra for special purpose like popping as
compared to M 35-1 (58.7%). It recorded better popping percentage (97.7%). Pops are
extra large whitish in colour and full open and have high expansion volume (6.46 ml/g).
On the weight basis it recorded higher popped grain percentage (87.4%) as compared to
M 35-1 (38.0 %), Local-1 (Khandesh local) (73.2%), Local-2 (Jabalpur local) (56.6 %) and
Maize (82.6%). On the weight basis it also recorded lower un-popped grain percentage
(8.8 %) as compared to M 35-1 (53.8%), Local-1 (18.6%) and Local-2 (36.4%). It recorded
higher starch percen in pops of grain (75.6%) compared to M 35-1(62.3%) and Maize
(69.7%).
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Multi-location yield trials (Prabhakar): Five multi-location trials were conducted across
locations. In Advanced Varietal and Hybrid Trial-I (Shallow soil), SPV-1891, SPV-1893,
SPV-1806 and SPV-1829 were superior by 13.23%, 8.45%, 5.09% and 4.27% over the check
Mauli, respectively. The variety SPV-1905 gave the highest fodder yield in the trial. In
Advanced Varietal and Hybrid Trial-II (Deep soil), hybrids SPH-1620 and SPH-1647 gave
23.29% and 8.20% more grain yield than the check CSH-15R. The varieties, SPV-1891,
SPV-1833 and SPV-1830 were superior to the check CSV-22 by 7.03%, 5.60 and 4.68%,
respectively.

In Initial Varietal and Hybrid Trial-I (Shallow soil), all the hybrids, SPH-1666, SPH-1664,
SPH-1665 and SPH-1663 were better than the check CSH-15R. None of the varieties were
superior to the check CSV-22 for grain yield. The variety SPV-2043 gave the highest
fodder yield, giving 28.33 % more than the check CSV-22. In Initial Varietal and Hybrid
Trial-Il (Deep soil), SPV-1905, SPV-1891, SPV-1906, SPV-1901 and SPV-1899 were
numerically superior to grain yield than the check CSV-22. Hybrid SPH-1647 gave 32.1%
more grain yield than the check CSH 15R. In parental line trial, among B lines, 104 B gave
the highest grain yield followed by 1409B.The R line RR-2145 gave 28.95% more grain
yield than the check RS-585. Other R lines, which performed better than RS-585, were
BRL-148, BRL-127, BRJ-62, SPV-570, BRL-146, RR-06-01 and BR]-358.

Agronomy (JS Mishra): Response of pre-released sorghum genotypes to fertility levels
indicated that SPV 1829 and SPH 1618 were at par with respective checks ‘CSV 22’ and
‘CSH 15R’ for grain yield but were superior for fodder yield in deep soil.. Significant
response was observed up to 100% RDF. In Rainfed, shallow to medium soil, SPV 1829
and SPH 1618 produced significantly lower yield than their respective checks. There was
no response of adding fertilizers in shallow to medium soils. In rrigated conditions, SPH
1618 and SPH 1620 were at par to check CSH 15R, whereas the test varieties ‘SPV 1829’
and ‘SPV 1835 produced significantly lower grain yields than the check ‘CSV 22'.
Significant response of fertility was observed up to 50% RDF with nutrient-use efficiency
of 6.17 kg grain/kg NP applied.In Integrated weed management; weed infestation in
irrigated rabi sorghum caused 40% reduction in grain yield. Sorghum cultivar Phule
Anuradha and pre-emergence application of atrazine at 0.50 kg/ha followed by 1 hand
weeding at 30 days after sowing was the most effective and economical option for higher
yields and effective weed control. In Response of rabi sorghum to micronutrients (Zn and
Fe), soil application of 15 kg ZnSO4+15 kg FeSO4/ha at Parbhani, and application of 15
Kg FeSO4 at sowing+0.50% FeSO4 as foliar application at 30 and 45 DAS at Tandur
improved the grain yield of sorghum.

Response of sorghum cultivars to conservation tillage showed that conventional tillage (1
deep ploughing + 2 harrowings + atrazine 0.50 kg/ha as pre-emergence +1 hand
weeding) was more productive, but minimum tillage (1 harrowing + atrazine as pre-
em+1 hand weeding) was more cost-effective. In INM for soybean-sorghum double
cropping, application of 50% RDF (15:30:15 kg NPK/ha) through organic (2.5 t FYM) +
50% through inorganic + seed treatment with biofertilizer in soybean and 50% of RDF
(40:20:20 NPK) in succeeding rabi sorghum gave the higher sorghum grain and fodder
yields. In maximization of rabi sorghum yield through drip irrigation, drip irrigation at
100 % CPE (5736 kg/ha) being at par with that of 75 % CPE (5463 kg/ha) recorded the
highest grain yield. Drip irrigation system was found to be more water-use efficient
(17.69-20.34 kg grain/ha-mm water) than that of surface irrigation system (9.67 kg
grain/ha-mm water).
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Pathology (AV Gadewar): Prevalence of charcoal rot and lodging in sorghum growing
region (rabi-09-10) was estimated around Solapur. Crop lodging at maturity was rampant
to the extent of 45-65% and the incidence of charcoal rot (CR) ranged 30-70%. Eco-friendly
management of charcoal rot at Dharwad and Solapur indicated that soil amendments
and application of eco-friendly chemicals cotton cake and bleaching powder reduced CR
incidence by 10-12 % followed by neem cake and bacterial bio-agent in the range of 5 -
7%, . Bleaching powder reduced lodging of the plants significantly by 43 per cent. Multi
location evaluation of varieties, hybrids and germplasm for resistance against charcoal rot
indicated that entries CSH 15R, Mauli, LC, SPV 1831 and SPV 1905showed lowest CR
incidence ranging from 26 to 27 per cent in AVHT-Shallow soil. Entries E 36-1, SPV 1905,
SPV 18311, SPV 1904 and M 35-1showed lowest number of nodes crossed. Lowest length
of infection was observed in E 36-1, SPV 1897, M 35-1, and SPV 1831. Based on CR
incidence, nodes crossed and length of spread of Mp in stem, SPV 1831emerged as the
best among the entries tested. In deep soils (AVHT), lowest CR (24-34%) was recorded in
E 36-1, CSH15R, M 35-1 and SPV 1905, lesser incidence than in local check. Among the
common entries for CR in AVHT shallow and deep soils, entries SPV 1905 performed as
good as resistant check M 35-1. In Initial evaluation trial (IVHT), lowest at par CR (24-
32%) was recorded in entry E 36-1, 216R, SPH 1665 and SPV 2031. Mp growth was lowest
and nodal crossing was lowest in E 36-1 and SPV 2039 2 besides lower CR. Additional 22
entries tested from CRS Solapur, entries SLB 66, SLB 54 and SLB 67 showed lowest
infection (node & length) as well as low to modest CR.

Evaluation for resistance to foliar diseases at Dharwad indicated that moderate resistance
to rust in AVHT shallow soil was recorded in SPV 1893, SPV 1888, SPV 1806, SPV 1830
and SPV 1833. In AVHT in deep soil entries differed significantly in response to rust
showing moderate resistance to susceptibility. Moderate resistance was recorded in E 36-
1 only. In IVHT entries significantly differed in response showing susceptible to
moderate resistance. Moderate resistance was recorded in E 36-1, SPV 2033, SPV 2050,
SPV 2034 and SPV 2047. Lowest incidence (2-3%) was recorded in SPV 1829, SPV 1904,
SPV 1828 and SPV 1803. Lowest to contract disease were SPV 1829, 216R, M 35-1, CSV 22
and SPV 1833. In IVT trial lowest DM (5-9%) was observed in Maulee, 216 R, SPV 2032,
SPV 2040 and M 35-1.

Entomology (VR Bhagwat): Pest survey & surveillance, seasonal abundance and studies
on population dynamics in rabi sorghum indicated that, there were more or less no major
changes in the pest scenario of Rabi sorghum over the years. The shoot fly was low to
moderate. The stem borer incidence was more or less similar to last year. Peduncle
damage due to stem borer was noticed in Kovilpatti, Dharwad and Parbhani district. The
shoot bug has been on its increasing trend year by year. Early infestation of shoot bug at
seedling stage was noticed in some location (Solapur and Bijapur). Aphid incidence has
been increased due to occurrence of drought in some of the parts. Validation of IPM
modules was studied at two locations (Bijapur and Solapur). The seed treated sorghum
(either with Imidacloprid @ 14ml/kg seed or Thiamethoxam 70 WS @ 3 g/kg seed) and
intercropped with legume particularly with chickpea and followed by either endosulfan
spray at 45 DAE found least attacked by key pests and found to be commercially viable
IPM component in view of increasing market rate of pulses.

A total of 12 trials (AVHT-I, II; IVHT, SEN-I, II, APSBN, MAS-], II, midge, local checks, B
& R lines, F3-SFR-GP, S. aphids/Shoot bugs and midge) were evaluated for resistance to

key pests. Promising new entries with less susceptibility to key pests are SPV 1901, SPV
1893, SPV 1895, SPV 1830, SPV 1794, SPV 2045, SPV 2049, SLB 46, SLB 60, SLB 72, RSV
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1003, RSV 1089, RSV 1103, RSV 1130, RSV 1186, RSV 1188, RSV 1197, PSFRS-4-09,
NRCSFPR09-1, NRCSFPR09-3, NRCSFPR09-4, Hadgaon local, for shoot fly; SPV 1897,
SPV 1828, SPV 1901, SPV 1829, SPV 1905, SPV 1806, SPV 1893, SPV 1891, SPV 1892, SPV
1831, SPV 1798, SPH 1618, SPV 1905, SPV 1795, SPV 1829 SPV 1835, SPV 2034, SPV 2029,
SPV 2031, SPV 2033, SPV 2036, SPV 2045, SPV 2050, SPV 2041, SLB 60, SLB 86, SLB 67,
SLB 72 for stem borer, SPV 1891, SPV 1795, SPV 1905, SPV 1794, SPV 1891, SPV 1795, SPV
1905, CSV 22, SPV 1794, SPV 2043, SPV 2036, SPV 2050, SPV 2048, SPV 2033, SPV 2030,
SLB 52, SLR 70, and SLR 72, SLB 39-1, SLR 72, SLB 54 for Sugarcane aphids, SPV 1900,
SPV 1901, SPV 1892, SPV 1835, SPV 1829, SPV 1828, SPH 1620, SPV 1833, SPV 1891, SPV
2046, SPV 2033, SPH 1666, SPV 2046, SPV 2033, SPH 1666, SLB 49, SLB 56, SLB 59, SLB 66,
SLR 72, SLR 30, ICSV 93046, SLB 50, SLB 19, and SLB 79 for shoot bug and K-8, IS 2312, D]
6514, RSE 03, IS 2122, RS 29, C 43 for midge.

Physiology (SS Rao): In preliminary trials, ten entries produced significantly higher grain
yield than best checks CSV216R (>49.8 g) which include RSV744, RSV1044, PVR659,
PVR660, Musti Local, Sherol Local, Barshi Joot, EP83 , EP86 and RSV1172. In advanced
drought adaptation trial, entry BJV90 followed by Phule Maulee showed stability in crop
water status both soil depths. BJV85 (40% more), RSV1037 (29%) and BJV54 (29%)
recorded higher Photosynthesis rate (Pn) in medium and CRS13 in shallow soil. RSV850
recorded 10% and 25% higher grain yields in medium and shallow soil, respectively than
check Phule Chitra in both soils. While in shallow soil, none was superior to check Phule
Anuradha. In root traits, RSV1037 in rainfed and Phule Vasudha in irrigated produced
higher root mass than checks. In shoot mass, RSV1037 and BJV74 were superior to
checks. None was superior to checks (Phule Chitra and Phule Maulee) for root: shoot ratio
in stress condition.

In sweet sorghum evaluation, entry SPSSV30 recorded 43 % higher stalk yield than check
CSV19SS followed by SPSSV20 (36%), SPSSV6 (35%), SSV74 (32%) and CSH22SS. In both
TSS and sucrose (NRS), SPSSV30 alone recorded 11% and 14% higher values respectively,
than check CSV19SS. Juice brix showed high significant positive relationship (P < 0.05)
with juice yield, TSS, sucrose, ethanol and sugar yields indicating that brix could be as
surrogate for estimation of above parameters. Juice brix, TSS and sucrose content showed
significant negative relationship with grain yield (r = -0.578, -0.674 and -0.710; P < 0.05,
res.). Entry SPSSV20 (60% more), SPSSV30 (59%), SSV74 (56%) and SPSSV11 (57%)
produced significantly higher computed ethanol yields than check CSV19SS.

Breeder seed production (VA Tonapi): During 2009-10, 272.38 q breeder seed was
produced against the BSP-1 allocation of 74.65 q. There was shortfall in the production
for CSV 15 (1.0 q) at Mauranipur, JJ 1041 (0.73 q) at Indore. However, the shortfall for
CSV 15 was nullified with higher production of the same at DSR. A total of 643 kg
nucleus seed was produced against the allocation of 652 kg. The centre-wise allocation for
nucleus seed production and tentative allocation for breeder seed production (with 2008
DAC indents as base) has been made for production in centres across 13 AICSIP
locations.

Frontline demonstrations (RR Chapke): During rabi 2009-10, 217 frontline
demonstrations (FLDs) on sorghum were organized in 27 districts across 3 different
sorghum growing states (Maharashtra, Karnataka and Andhra Pradesh). Latest
nationally and state released sorghum varieties viz., CSV18, CSV22, PKV Kranti-SPV1549,
Phule vasuda, Parbhani Moti (SPV1411), Parbhani Jyoti (SPV1595) and Phule Chitra were

pr-rabi2009-10 Page 4 of 100



@/ Directorate of Sorghum Research, Hyderabad ~“#4

demonstrated and compared with farmers’ cultivar as local check to evaluate and
demonstrate their performance in farmers’ fields at different locations. The demonstrated
sorghum varieties gave more grain yields ranged from 4% to 130%. The stover yields
obtained from them ranged from 2% to 97% over the local check. On an average, the
demonstrated varieties could earn net returns of Rs.18,105/- on the cost of Rs.10,747/-
per ha, which is 56 per cent more than the local check where the average net returns was
Rs. 11,602/ - per ha on the cost of Rs.8,258 /- per ha.

Monitoring team report (Prabhakar and VR Bhagwat): Monitoring of rabi AICSIP trials
were conducted at 11 centres (Rahuri, Mohol, Solapur, Bijapur, Dharwad, Parbhani,
Akola, Surat, Tanchha, Daunti and Kovilpatti). In general, the technical programmes of
AICSIP project in all disciplines were implemented as per the plans at majority of the
centres, the plans. It was suggested to all the centres that the genetic stocks, germplasm
lines and released varieties (both state and central released) should be registered after
characterization. As there was heavy infestation of midge in trials at Kovilpatti, a
breeding program for midge resistance may be initiated. Danti is a good centre to
evaluate sorghum materials for salinity resistance.

Agro-climatic situation at different AICSIP centers: All the centres received pre-sowing
rains during last week of September to first week of October. The maximum rain fall
during crop growth period was recorded at Dharwad (307.2 mm) followed by Rahuri
(296.46 mm), Solapur (238.5 mm), Parbhani (46.5 mm) and Surat (23.8 mm). However, the
rainfall pattern was different. Dharwad and Solapur recorded fairly good rains during
vegetative growth period (up to second week of January 2010), where as Parbhani and
Surat faced severe drought.
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I. Sorghum breeding research - Prabhakar
Prabhakar, Sujay Rakshit, M Elangovan, S Audilakshmi,, SR Gadakh, MS Shinde, BD Biradar, Gowri
Sajjanar, SS Ambekar, BD Jadhav, Sameer Kumar, R Sankarpandian, MY Kamatar, and RB Ghorade

Summary

Rabi sorghum breeding consisted of both basic and strategic research across various locations of All India Coordinated
Sorghum Improvement Project (AICSIP). During Rabi 2009-10, emphasis was on identification of best land race
combiners, evaluation of breeding material at early generations for grain and fodder yields, insect and disease
resistance, evaluation of parental lines, new test hybrids and generation of breeding material under National
Collaborative Breeding (NCB) programme. Applied aspects dealt with multi-location yield trials to evaluate the finished
or nearly finished products mainly at various centers.

A. Rabi sorghum breeding research
1. Rabi sorghum breeding research under team efforts
2. Achievements in rabi sorghum breeding at AICSIP centers
3. Achievements in rabi sorghum breeding at DSR
4. Publications

1. Rabi sorghum breeding research under team efforts
a) Combining ability studies of landraces to identify the best combining landraces for rabi traits
o Three testers (RSLG-788, RSLG-946 and RSV-1217) out of 15 were good combiners for grain yield, panicle
length and % seed setting, showing significant high gca effects for these characters.
o The crosses, 9168A x RSV-1217, 1409A x RSLG-946 and 185A x RSLG-785 were showing significant sca
effects over two locations.

b) Evaluation of Rabi segregating materials for agronomic superiority
e Evaluation of breeding material in early segregating generations for agronomic superiority and resistance to
shoot fly at 4 centres (Bijapur, Parbhani, Rahuri and Solapur) resulted in selection of 468 individual plant
selections.

¢) Evaluation of Rabi parental lines under team efforts
o  Evaluation of 24 parents (11 A/B lines and 13 R lines) indicated that there was good synchronization in all the
rabi parental lines.
o The yield potential of parental lines ranged from 1097 to 204 1kg/ha.
e  The performance of B lines (BJMS-2B, SL-51B, PMS-20B, AKR-63B and SL-69B) and R lines (RR 06-6, RR
9826, RSV-1138, AKR-354, SLR-13 and SLR-27) was very good for grain yield and quality.

d) Development of new hybrids by pooling A and R lines available in the project under National Collaborative Breeding
(NCB) programme.
o A National crossing block under NCB was implemented using parental lines (18 CMS lines, 22 B lines and 26
R lines) pooled from rabi centres and DSR for generating new crosses.
e Atotal of 144 crosses and 186 experimental hybrids have been made using 20 CMS lines and 35 R lines. New
hybrids will be tested across locations in 2 trials during Rabi 2010-11.

e) Evaluation of newly developed experimental hybrids under team efforts

o A total of 60 newly developed experimental hybrids were evaluated in 2 trials at 3 locations (Solapur, Bijapur
and Rahuri ).

e In frial 1(EHT-1), 7 new hybrids (BJMS-2A X SLR-13, AKR-63A X SLR-13, AKR-45A XSLR-27, AKR-45A X
SLR-59, AKR-45A X SPV-570, AKR-45A X BRL-154 and AKR-45A X RR-9826) were significantly superior to
the check CSH-15R for grain yield.

e Intrial 2 (EHT-II), 8 new hybrids (AKR-45A XRSV-1138, AKR-45A X RS-585, 104A X BRJ-358, 1409A X RR
06-6, 1409A X SLR-28, 1409A X SLR-13, 1409A X RS 585 and SLA- 51 X RSV-1137) gave significantly
superior grain than the check CSH-15R.
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2. Achievements in rabi sorghum breeding at AICSIP centers
Rahuri:
e Developed and recommended rabi sorghum popping variety RPOSV-3 (Phule Panchami) for Western
Maharashtra. The variety records better popping percentage (97.7 %) and has very large white colour pops.
e  State Multi-location Trials
0 In rainfed conditions, MSV 71 (2121 kg/ha) and RSV 1063(1968 kg/ha) recorded numerical superiority
over check, Phule Vasudha (1900 kg/ha).
0 Under Irrigated condition, SPV 1830 (RSV 1006) gave higher grain yield (4283 kg/ha) over the check,
Phule Yashoda (3748 kg/ha).
e RSV 1315 (16.5% DH), RSV 1307 (17.9 % DH), RSV 1361 (20.5 % DH) showed resistance against shoot fly
as compared to the check (?). And RSV 1355, RSV 1356, RSV 1346, RSV 1347, RSV 1350 and RSV 1353
were superior under stress condition.
e RSSGV 46, RSSGV 50, RSSGV 49 and RSSGV 47 were superior to Phule Uttara in respect of hurda yield
and hurda parameters
e  Genotype RPASV 3 showed good quality of papad than the rest of the genotypes.
o In male sterile line development programme, 27 pairs have been selected in different BC programme (3 pairs
in BC 1l1 & BC VIII, 11 pairs in BC IX and 10 pairs in BC X).

Bijapur

e  Five F4 progenies were found having high yield ability as that of CSV 216R and were as early as M35-1 in
maturity.

o  Selections (F4 - F5) were advanced from crosses for charcoal rot resistant lines; shoot fly resistant varieties;
and shoot fly tolerant, high yielding, medium dwarf varieties for irrigated/paddy fallow ecosystem.

e B line improvement: A total of 33 newly derived and stabilized B lines were evaluated in 2 trials and 13 lines
were found highly promising for grain yield and grain quality.

e Marker assisted Breeding: Nine progenies involving three BC3F4, one BC2F4 and 5 BC1F4 progenies
showed dead hearts incidence on par with IS 18551 (0.79%) at 28 DAE.

o As far as shootfly resistant traits are concerned, seven of above lines recorded non-glossy leaves with high
density of trichomes, one with high intensity of leaf glossiness and one with high intensity of leaf glossiness
and high density of trichomes.

Akola
e  State level multi-location trials

o Evaluation of 25 varieties indicated that the best entries for grain yield were SVT 920 (23.80 g/ha), SVT
919 (22.75 g/ha) and SVT 916 (21.82 g/ha) as against the check? For fodder yield the top ranking entries
were SVT 911 (87.30 g/ha), SVT 916 (83.99 g/ha) and SVT 918 (82.67 g/ha).

0 AKSV-47R (27.62g/ha), AKSV 151 R (26.36 g/ha) and AKSV 70R (24.72 g/ha) have given highest grain
yield while fodder yield was highest for the entries AKSV 47 R (77.4 g/ha), AKSV 151 R (75.66 g/ha) and
AKSV 44R (71.86q/ha).

o0 The hybrids AKSH 499 R (34.03 g/ha), AKSH 505 R (33.87g/ha) and AKSH 504 R (33.48qg/ha) were
superior for grain yield over the check CSH 19R. However, CSH- 19R (76.45 g/ha), AKSH 504 R (76.21
g/ha) and PKV Kranti (72.89 g/ha) were top ranking for fodder yield.

o Development of male sterile lines:30 pairs in BC | generation, 141 pairs in BC II, 200 pairs in BC I, 157 pairs
in BC IV, 142 pairs in BC V generation have harvested for further testing.

Parbhani
e 60 promising lines from 136 germplasm lines were selected for grain quality, drought tolerance and restorers.
The Rabi germplasm was collected from dry land areas of Karnataka during last year.
o A total 142 F2 breeding material evaluated and single plant selections were made in 86 promising F2 lines
depending on their agronomic score and grain quality.
o Evaluation of sweet sorghum genotypes: 50 Rabi genotypes were evaluated for sweet stalk and ethanol
production. Out of this, 6 MS lines and 9 Restorers were selected on the basis of high brix reading.

Kovilpatti
e Station trials on varieties and hybrids:
o0 Among hybrids, TKSH 07144 and TKSH 0627 registered 38.6 % and 33.7 % increase over the check
CSH 23 (1755 kg/ha) respectively.
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0 Varieties, TKSV 0809 and TKSV 0822 (2175 kg/ha) were superior by 8.3 % and 5.8 % respectively for
grain yield over the check K 8 (2056 kg/ha). Also, these varieties scored less midge damage (20 %)
against 60 % of APK-1.

o Drought tolerance trial: Culture TKSV 0822 (F6 generation of SPV 778 x ICSV 272) has recorded highest
grain yield of 3256 kg/ha and fodder yield of 11357 k/ha under stress conditions against 2825 kg/ha of grain

and fodder yield of check CSV 17.

o |Initial evaluation of hybrids: The top grain yielding hybrids TKSH 08108 (7126 kg/ha) and TKSH 08139 (6720
kg/ha) registered 76.8 and 66.7 % increase over CSH 23 in station trials.

o In station multi-location varietal and hybrid trial, DSH-4 gave the highest grain (3491 kg/ha) and fodder (95.0
g/ha).The new variety BJV-385 was on par with M35-1.

e  The varieties SVD-0768R, SVD-0803R and SVD-0807 were on par with M35-1 in state varietal trial-l, whereas
the varieties SVD-0813R and SVD-0814R were superior to M35-1 in state varietal trial-Il.

o  Evaluation of breeding materials in segregating generations led to selection of 294 IPS.

o Atotal of 187 germplasm, 3 varieties and 3 parental lines are maintained.

3. Achievements in rabi sorghum breeding at PDSR
DSR, Hyderabad

e A total of 67 potential rabi landraces of sorghum were characterized for 33 DUS traits along with the checks
M35-1, CSV 216R and CSV 25.

o Distinct traits that can be utilized in the rabi varietal improvement programme are very late flowering (4 acc.),
very short (2), and very long (2) flower length, orange-red dry anther colour (1), short plant height (2), narrow
leaf width of blade (2), and long panicle length of branches (Table 7).

o Atotal of 450 single plant selections were made in 135 crosses of F3 and advanced to F4.

e Mini-core sorghum collections: A total of 236 accessions of mini-core collections along with checks (M 35-1,
CSV 216R and CSV 25) were evaluated in the post-rainy season for DUS traits.

e The distinct mini-core germplasm that can be utilized in the varietal improvement programme are very early
time to panicle emergence (5 acc.), very short pedicel length of flower (1), long anther length (1), orange-red
dry anther colour (6), very long length of leaf blade (5), revered pyramidal panicle shape (2), very long glume
length (2), very high 1000-grain weight (2), and 100% corneous endosperm (1).

e 17 derivatives (AKR354 derivatives with bold rabi and kharif grain types) with checks were evaluated for
agronomic and seed traits. Six lines, BN 201, BN207, BN226, BN301, BN450, BN481were not only bold grain
types (grain weight of 2.92 to 3.23g as against 2.49 of AKR 354)but also have circular grain shape and
lustrous grain against elliptical grain shape and non-lustrous grain of AKR354.

o A total of 67 potential rabi landraces of sorghum were characterized for 33 DUS traits along with the checks
M35-1, CSV 216R and CSV 25.

o Distinct traits that can be utilized in the rabi varietal improvement programme are very late flowering (4 acc.),
very short (2), and very long (2) flower length, orange-red dry anther colour (1), short plant height (2), narrow
leaf width of blade (2), and long panicle length of branches (Table 7).

e Atotal of 450 single plant selections were made in 135 crosses of F3 and advanced to F4.

e  Mini-core sorghum collections: A total of 236 accessions of mini-core collections along with checks (M 35-1,
CSV 216R and CSV 25) were evaluated in the post-rainy season for DUS traits.

o The distinct mini-core germplasm that can be utilized in the varietal improvement programme are very early
time to panicle emergence (5 acc.), very short pedicel length of flower (1), long anther length (1), orange-red
dry anther colour (6), very long length of leaf blade (5), revered pyramidal panicle shape (2), very long glume
length (2), very high 1000-grain weight (2), and 100% corneous endosperm (1).

e 17 derivatives (AKR354 derivatives with bold rabi and kharif grain types) with checks were evaluated for
agronomic and seed traits. Six lines, BN 201, BN207, BN226, BN301, BN450, BN481were not only bold grain
types (grain weight of 2.92 to 3.23g as against 2.49 of AKR 354)but also have circular grain shape and
lustrous grain against elliptical grain shape and non-lustrous grain of AKR354.

CRS (DSR), Solapur
o  Selected varieties for shallow soils namely SLV-15, 34, 40, 43, 60, 100, 101, 102 and 111 gave 5.7 to 46.8%
more grain yield than Mauli.
e In deep soil, varieties SLV-15, 34, 40, 43, 50, 60, 100, 101, 102, 109, 125, 131, 135 and 136 showed 5.6 to
37.8% superiority for grain yield than CSV-22 (Table 9 to 12).
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e Superior BCs (indigenous and exotic crosses), namely 57-BC5, 12-BC4, 3-BC3, 11-BC2 and 22-BC1 were
selected and characterized for DUS 23 traits.

e Bline improvement for diversifying genetic base led to selection of 32 B lines out of 68 lines

e  Selected B lines viz. SLB-9, 10, 11, 12, 19, 22, 29, 35, 36, 39, 45, 46, 48, 49, 54, 59, 60, 62, 73, 76, 82 and 85
gave 6.7 to 43.2% more grain yield than the check 104B (Table 13 to 15).

e Rlines showing superior performance were SLR-10, 13, 17, 24, 27, 30, 31, 34, 38, 39, 57, 60, 61. 64, 67, 71,
72 and 73 which gave 3.5 to 30.7% more grain yield than the check RS-585.

e 16 experimental hybrids out of 96 hybrids tested gave 9.7 to 41.6% more grain yield than CSH-15R.
Some of the best hybrids were 104A x SLR-28, SL-19A x SLR-28, BJMS-2A x SLR-59, BJMS-2A x SLR-13,
AKR-45A x SLR-28, AKR-45A x SLR-27, SL-51A x RSV-1137 (Table 10 and 11).

o  Evaluation of 96 improved breeding lines in shallow-medium and deep soils separately, indicated that 45
promising varieties (16 in shallow-medium and 29 in deep soil) were significantly superior to checks M35-
1/Mauli and CSV-22 for grain and fodder yields.

4. Publications during the year 2009-10

e Eight research papers, 4 popular articles, 2 books, 12 conference papers, 2 Marathi publications, 4
compilations and 1 poster were published during the year.

o  Three genetic stocks namely RPOSV 3 as IC 573124, RSV 1006 as IC 573124 and PEC-17 as IC 392140
were registered at NBPGR, New Delhi. Six proposals of hybrids & varieties viz., Improved Ramkel., SPV 669,
SPH 388, PKV Kranti, AKSSV 22 and PKV Ashwini have been submitted to PVP & FR authority.

o Extension activities: A total of 11 farmers days were organized by MPKV, Rahuri (5) and PDKV, Akola (6).
Besides, 1 exhibition, 8 radio talks and 7 farmer advisory services were achieved.

B. Multi-location yield trials
1. Advanced Varietal and Hybrid Trial-I (Shallow soil)
o Varieties SPV-1891, SPV-1893, SPV-1806 and SPV-1829 were superior by 13.23%, 8.45%, 5.09% and
4.27% over the check Mauli, respectively. The variety SPV-1905 gave the highest fodder yield in the trial.
Other varieties, which gave more than 10% fodder yield over the check Mauli, were SPV-1831, SPV-1888,
SPV-1891, SPV-1829, SPV-1893 and SPV-1906.

2. Advanced Varietal and Hybrid Trial-Il (Deep soil)
e Two hybrids SPH-1620 and SPH-1647 gave 23.29% and 8.20% more grain yield than the check CSH-15R.
The varieties, SPV-1891, SPV-1833 and SPV-1830 were superior to the check CSV-22 by 7.03%, 5.60 and
4.68%, respectively. For fodder yield, the varieties SPV-1905 and SPV-1829 were better than the check CSV-

22 by 26.02% and 12.39%, respectively.

3. Initial Varietal and Hybrid Trial-I (Shallow soil)
o All the hybrids, SPH-1666, SPH-1664, SPH-1665 and SPH-1663 were better than the check CSH-15R. None
of the varieties were superior to the check CSV-22 for grain yield. The variety SPV-2043 gave the highest
fodder yield, giving 28.33 % more than the check CSV-22. Other varieties which showed more than 10%
improvement over the check CSV-22 were SPV-2046, SPV-2039 and SPV-2045. All the hybrids SPH-1666,
SPH-1664, SPH-1663 and SPH-1665 were superior to CSH-15R for fodder yield.

4, Initial Varietal and Hybrid Trial-Il (Deep soil)
o  The varieties SPV-1905, SPV-1891, SPV-1906, SPV-1901 and SPV-1899 were numerically superior to grain
yield than the check CSV-22. Hybrid SPH-1647 gave 32.1% more grain yield than the check CSH 15R.

5. Parental line trial
e Among B lines, 104 B gave the highest grain yield followed by 1409B.The R line RR-2145 gave 28.95% more
grain yield than the check RS-585. Other R lines, which performed better than RS-585, were BRL-148, BRL-
127, BRJ-62, SPV-570, BRL-146, RR-06-01 and BRJ-358.

- HH -
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Detailed report

Rabi sorghum breeding consisted of both basic and strategic research across various locations of All India
Coordinated Sorghum Improvement Project (AICSIP). In Rabi 2009-10, the research activities were focused
on identification of best land race combiners, evaluation of breeding material at early generations for grain
and fodder yields, insect and disease resistance with multi-disciplinary approach and team work, evaluation
of parental lines and new test hybrids and generation of new breeding material under National Collaborative
Breeding (NCB) programme. Applied aspects dealt with multi-location yield trials to evaluate the finished or
nearly finished products mainly at various centers of the AICSIP. The details of progress made during rabi
2009-10 are as follows.

Rabi sorghum breeding research
1. Rabi sorghum breeding research under team efforts
2. Achievements in rabi sorghum breeding at AICSIP centers
3. Achievements in rabi sorghum breeding at DSR
4. Publications

1. Rabi sorghum breeding research under team efforts

a) Combining ability studies of landraces to identify the best combining landraces for rabi traits:
Twenty hybrids and parents ( 7 CMS lines and 15 testers- land races) were tested at Solapur to identify the
best combing landraces for the various traits of rabi adaptation. The experiment was planted in RBD with 2
replications at 2 locations. The plot size consisted two rows each of 4.0 m length. Data was recorded on cold
tolerance (% seed setting), grain yield, stover yield, and panicle length and grain quality. Data were collected
for 10 plants from each row for the traits.

Three testers (RSLG-788, RSLG-946 and RSV-1217) out of 15 were good combiners for grain yield, panicle
length and % seed setting, showing significant high gca effects for these characters. These 3 lines, if used in
crossing programme will give productive segregates. Two land races, RSLG-788 and RSV-1217 were
showing significant gca effects for grain yield, panicle length and seed setting % (Table 1). The best specific
combiners for grain yield over two locations are given in Table 2. The crosses, 9168A x RSV-1217, 1409A x
RSLG-946 and 185A x RSLG-785 were showing significant sca effects over two locations.

Table 1: GCA effects of rabi land races for various traits

| Grainyield/plant |  Paniclelength | % seed setting
Testers
RSLG-788 18.35* 1.89* 5.79*
RSLG-946 9.32** 1.33 4.06*
RSV-1217 7.89* 0.87* 2.81*
Line
185B 1.31 047 0.13
14098 2.01 0.51 0.18
Table 2: SCA effects for grain yield in crosses
S.No Cross SCA effects

1 9168A x RSV-1217 26.32+

2 1409A x RSLG-946 3147+

3 185 A x RSLG-785 17.86*

b) Evaluation of Rabi segregating materials for agronomic superiority: Evaluation of breeding material
in early segregating generations was distributed to 4 centres (Bijapur, Parbhani, Rahuri and Solapur) for
evaluation for agronomic superiority and resistance to shoot fly. The details of selections made are as
follows (Table 3a to 3e).
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Table 3a: Evaluation of F,s for agronomic superiority
S. F2 populations DH % No of Individual plant selections made
No Rahuri Solapur Bijapur Rahuri
Contributed from Bijapur
1 (104 B X CSV 216) X CSV 216 45.9 8 20
2 (401 B X DSV 5) XDSV 5 44.5 7 20
3 (AKR 150 X CSV 216) X CSV 216 46.3 13 20
Contributed from Rahuri
4 RSLG 1176 X CSV 22 32.3 12 20
5 | RSV 768 XRSLG 1179 284 16 20
6 RSV 768 X MSV 16 37.3 3 20
7 | CSV22XMSV 16 374 8 20
8 RSLG 1119 X RSV 979 46.8 9 20
Contributed from Solapur
9 (104 B X SPV 655) X 104 B 45.7 5 20
10 | (RSLG 262 X Dhamangaon) X RS 585 371 20
11 | (42 B X Chungi mal) X 104 B X 18-7-2-1 42.6 11 20
Table 3b: Evaluation of F3s for agronomic superiority at Bijapur
S.No Pedigree No of sel. S.No Pedigree No of sel.
1 104B xSPV655 3 7 CSV22 xRSV16 2
2 RSLG 262 x Dhamangaon.Local x RS685 - 8 RSLG 1179 X RSV975 1
3 42B x Chunai Maldandi x 104B x 18.7-2 6 9 (104B x CSV216R) x CSV216R 16
4 RSLG 1176 x CSV22 12 10 (401B x DSV5) xDSV5 14
5 RSV768 x RSLG 1179 12 1 (AKR150 x CSV216R ) x CSV216R 1
6 RSV768 x RSV16 08 Total 92
Table 3c: Evaluation of F4s for agronomic superiority at Bijapur
S.No Pedigree Selection made S.No Pedigree Selection made
1 401B xDSV 5 2 13 PV-25 x PEC-23-1 -
2 C-43x DSV 5 2 14 PEC-2 x EP-37-1 2
3 27Bx CSV 216R 2 15 PEC-11 x EC-3-1 2
4 1409B x CSV 216R 2 16 PV-11 x PEC 16-1 -
5 M 35-1 x Korwar GRS-1 - 17 104B x 4498 1
6 M 35-1 x GM 3 18 1409B x 342B
7 RR 9825 x RSLG 239 1 19 1409B x 1446B 1
8 RR9825 x RSLG 423 1 20 PMS20B x 342B 1
9 RR9825 x RSLG 163 2 21 PMS20B x 446B -
10 RSV 672 x SPV 1090 - 22 AKRMS45B x 4458 2
1 RSV 458 x RSV 423 5
12 PV-10 x PEC-23-1 - Total 29
Table 3d: Evaluation of Fss for agronomic superiority at Bijaur
S.No Pediaree No. of sel. S.No Pediaree No. of sel.
1 RSV 458 x RSLG-871 3 5 (M31-2B x IS 18726) x (296B x 6
IS 18726)
2 RSLG 871 x RSV-458 5 6 (296B x 1409B) x (104B x CSV 3
216R)
3 Barsi type x RSV 458 1
4 RSV 423 x Barsi type 1 Total 19
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Table 3e: Evaluation of Fzs for agronomic superiority at ARS Buldhana

S. No Generation No of Crosses No. of selections made
1. Fs 135 421

c¢) Evaluation of Rabi parental lines under team efforts: A parental line trial consisting of 24 parents (11
A/B lines and 13 R lines) contributed from cooperating centres was conducted at 3 centres (Rahuri, Solapur
and Bijapur). Observations were recorded on days to flowering, maturity, plant height, grain yield,
synchronization of parents, sterility/fertility under bag, seed set percentage, seed size, seed shape, seed color,
luster of grains.

Results indicated that there was good synchronization in all the rabi parental lines (Table 4). Hence, there is
no need for staggered sowing of parental lines.. The seed set was very good in Rabi parents. The yield
potential of parental lines ranged from 1097 to 2041kg/ha. The performance of B lines (BIMS-2B, SL-51B,
PMS-20B, AKR-63B and SL-69B) and R lines (RR 06-6, RR 9826, RSV-1138, AKR-354, SLR-13 and
SLR-27) was very good.

Table 4: Performance of parental lines across Solapur, Rahuri and Bijapur

S. No. Entries Days to Days to Plant height Grain yield Fodder yield
flowering maturity (cm) (kg/ha) (kg/ha)
1 BJMS-2A 70 109 153 1750 4582
2 BJMS-2B 69 112 156 1819 4860
3 BJMS-3A 70 112 159 1097 5137
4 BJMS-3B 70 112 170 1340 4652
5 SLA-8A 69 110 179 1410 4791
6 SLA-8B 70 112 176 1361 4860
7 SL-51A 70 111 167 1653 5068
8 SL-51B 71 113 176 1965 4791
9 104A 73 115 160 1457 4929
10 104B 74 116 150 1861 4513
11 PMS-20A 75 118 184 1597 4166
12 PMS-20B 75 116 177 1798 4513
13 49A 74 115 190 1868 5554
14 498 73 114 175 1569 3888
15 127A 70 110 162 1611 5554
16 127B 70 110 174 1951 4999
17 AKR-45A 73 116 165 1271 3957
18 AKR-45B 72 114 172 1507 3610
19 AKR-63A 72 114 152 1951 3610
20 AKR63B 73 115 154 1784 4027
21 SLA-69 70 111 143 1222 4999
22 SLB-69 68 113 152 1750 4096
23 BRJ-67 7 114 183 1528 4305
24 BRL-154 71 113 182 1382 4582
25 RR-9826 75 118 217 2041 5762
26 RR-2212 74 115 183 1930 5276
27 RR-06-6 75 116 189 1826 5138
28 RSV-1136 74 117 195 1583 3402
29 RSV1138 73 114 197 1923 4444
30 SLR-10 70 112 183 1347 4721
3 SLR-13 70 112 172 1847 4374
32 SLR-27 70 112 196 1965 4930
33 RS-585 72 114 190 1715 3957
34 CSV-14R 72 113 204 1750 4791
35 M-35-1 72 115 212 2062 6318
36 AKR-354 78 120 177 1886 5415
CV. % 195 14.37
C.Dat5% 129 212

d) Development of new hybrids by pooling A and R lines available in the project under National
Collaborative Breeding (NCB) programme: The parental lines (18 CMS lines, 22 B lines and 26 R lines)
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pooled from rabi centres and DSR formed the experimental material. A National crossing block under NCB
for the above parental lines was planted in 2 staggered sowings. A total of 144 crosses and 186 experimental
hybrids have been made using 20 CMS lines and 35 R lines. New hybrids will be tested across locations in 2
trials during Rabi 2010-11.

e) Evaluation of newly developed experimental hybrids under team efforts: A total of 60 newly
developed experimental hybrids were evaluated in 2 trials at 3 locations (Solapur, Bijapur and Rahuri ). In
trial 1(EHT-1), seven new hybrids (BIMS-2A X SLR-13, AKR-63A X SLR-13, AKR-45A XSLR-27, AKR-45A X
SLR-59, AKR-45A X SPV-570, AKR-45A X BRL-154 and AKR-45A X RR-9826) were significantly superior to
the check CSH-15R for grain yield (Table 5). Whereas in trial 2 (EHT-II), 8 new hybrids (AKR-45A XRSV-
1138, AKR-45A X RS-585, 104A X BRJ-358, 1409A X RR 06-6, 1409A X SLR-28, 1409A X SLR-13, 1409A X RS
585 and SLA- 51 X RSV-1137) gave significantly superior grain than the check CSH-15R (Table 6).

Table 5: Performance of selected experimental hybrids at Solapur and Rahuri (EHT-I)

S. Entries Days to Days to Plant height Grain yield Fodder yield 100 grain
No. flowering | maturity (cm) (kg/ha) (kg/ha) wt. (9)
1 BJMS-2A X SLR-13 69 110 207 2986 5360 39
2 BJMS2A X SLR-59 69 111 209 2460 5208 3.6
3 CSH-15R (C) 69 111 183 2390 4930 3.1
4 M-35-1 (C) 73 118 217 1899 5349 35
5 | AKR-63A X SLR-13 74 118 213 2821 5597 3.1
6 | AKR-63 XSLR-27 74 116 177 2144 4958 35
7 | AKR-63 X RR9826 77 121 179 2031 4652 3.0
8 | AKR-45A X SLR-10 69 111 215 2362 7013 37
9 | AKR-45A X SLR-13 74 118 204 2198 5416 3.0
10 | CSV-216R (C) 76 117 205 2653 5624 34
11 | AKR-45A XSLR-27 70 112 230 2567 5346 33
12 | AKR-45A X SLR-28 73 115 215 2500 5347 3.2
13 | AKR-45A X SLR-59 7 111 229 2718 6110 3.0
14 | AKR-45A X SPV-570 70 110 224 2577 5486 33
15 | AKR-45A X BRJ-62 76 118 233 2032 5833 34
16 | CSV-22(C) 76 116 185 2436 6527 34
17 | AKR-45A X BRL-154 72 113 224 2852 6582 34
18 | AKR-45A X RR-9826 72 112 197 2596 5138 3.2
CV. % 174 213
C.Dat5% 148 296

Table 6 : Performance of selected experimental hybrids at Solapur and Bijapur (EHT-II)

S. Entries Plant Days to Days to Grain yield Fodder yield 100 grain
No. height (cm) flowering maturity (kg/ha) (kg/ha) wt. (g)
1 | AKR-45A XRSV-1138 184 68 108 2363 5000 3.0
2 | AKR-45A X RS-585 197 70 110 2504 6388 3.0
3 | CSV-216R (C) 190 74 114 1727 5694 29
4 | SLA19 X SLR-28 187 74 116 2240 3069 34
5 | 104A X SLR-28 196 69 110 1909 5847 29
6 | 104A X BRJ-358 206 Al 112 2484 6110 29
7 | 104A X SPV-570 198 69 109 1857 5069 29
8 | CSV-22(C) 188 79 120 1513 6110 28
9 | 1409A X SPV-570 199 69 110 2060 4652 28
10 | 1409A X BRJ-67 190 Al 111 2198 4791 29
11 | 1409A X JPI 1-5 197 72 111 2029 4527 29
12 | 1409A X RR 06-6 184 68 108 2295 4444 3.1
13 | 1409A X SLR-27 170 68 108 2084 4305 32
14 | CSH15R (C) 191 72 113 2101 5208 3.0
15 | 1409A X SLR-28 197 70 111 2475 4652 29
16| 1409A X SLR-13 198 69 110 2361 5149 29
17 | 1409A X RS 585 196 67 107 2487 5069 28
18 | SLA-51 X RSV-1137 195 69 110 2283 5485 31
19 | M-35-1(C) 187 Al 112 1577 5022 32
20 | BJMS -1A X BRL-154 189 69 109 2121 4444 29
CV. % 21.6 18.6
C.D at5% 155 283

pr-rabi2009-10 Page 15 of 100



—p—e

@/ Directorate of Sorghum Research, Hyderabad ~“#4

2. Achievements in rabi sorghum breeding at AICSIP centers

Weather report: Amount of rainfall received at various centres during the year 2009 was 645.8 mm at
Rahuri, 455.6 at Parbhani,, 1211.3 mm at Dharwad, 512.0 mm at Tancha, 1196.3 mm t Bijapur, 024.1 mm
at Tandur, 721.4 mm at Solapur, 656.2 mm at Mohol, 1475.6 mm at Surat and 581.8 mm at Kovilpatti.. The
distribution of rainfall during the rabi season at these centres were near normal and was adequate for rabi
sowing. .Also, the rainfall ranging from 46.5 to 301.2 mm was received at the above centres after sowing of
trials.

2.1 Rahuri (SR Gadakh and MS Shinde)

I. Release of grain popping rabi sorghum variety RPOSV-3 (Phule Panchami)

e [tis adeveloped from local land races collected from the Nandurbar districts of Maharashtra. The
grain popping rabi sorghum variety RPOSV 3 is recommended for release under the name Phule
Panchami in Western Maharashtra for special purpose like popping as compared to M 35-1
(58.7%).

e It recorded better popping percentage (97.7%). Pops are extra large whitish in colour and full open
and has high expansion volume (6.46 ml/g)

e  On the weight basis it recorded higher popped grain percentage (87.4%) as compared to M 35-1
(38.0 %), Local-1 (Khandesh local) (73.2%), local-2 (Jabalpur local) (56.6 %) and Maize (82.6%).

e  On the weight basis it also recorded lower un-popped grain percentage (8.8 %) as compared to M
35-1 (53.8%), Local-1 (18.6%) and Local-2 (36.4%).

e [trecorded higher starch percen in pops of grain (75.6%) compared to M 35-1(62.3%) and Maize
(69.7%).

I1. State Multi-location Trials

Rainfed condition: Evaluation of 14 genotypes in 8 locations indicated that genotype MSV 71 recorded
numerically higher grain yield of 2121 kg/ha, followed by RSV 1063 (1968 kg/ha) than the checks Phule
Vasudha (1900 kg/ha). For fodder yield, RSV 1089 recorded numerically higher fodder yield (6849 kg/ha)
than Phule Yashoda (6283 kg/ha).

Irrigated condition: Evaluation of 13genotypes in 5 locations indicated that SPV 1830 (RSV 1006) produced
higher grain yield (4283 kg/ha) over the check Phule Yashoda (3748 kg/ha). For fodder yield, PVR 661
(13265 kg/ha) produced significantly higher fodder yield over the check CSV 18 (10796 kg/ha).

I11. University Multi-location Trials

Deep Soil: Evaluation of 20 genotypes in 5 locations revealed that the genotype RSV 1098 (3067 kg/ha)
recorded significantly higher grain yield than the check M 35-1 (2606 kg/ha). The genotype RSV 1089
(8225 kg/ha) recorded numerically higher fodder yield over the check Phule Vasudha (7220 kg/ha).

Medium soil: Evaluation of 21 genotypes in 4 locations indicated that the genotype RSV 1188 (2209 kg/ha)
recorded numerically higher grain yield over the check Phule Chitra (1830 kg/ha). For fodder yield , the
genotype RSV 1098 (6118 kg/ha) recorded numerically higher fodder yield over the check Phule Chitra
(5456 kg/ha).

Shallow soil: Evaluation of 20 genotypes in 4 locations indicated that the genotype, RSV 1173 (1506 kg/ha)
recorded numerically higher grain yield than the check Phule Anuradha (1338 kg/ha). For fodder yield, the
genotype RSV 1006 (4878 kg/ha) produced numerically more fodder yield over the check M 35-1 (4481
kg/ha).

IV. Station Varietal Trials

High Yield: A total of 122 genotypes were evaluated in 11trials for grain and fodder yield potential along
with Phule Vasudha, Phule Chitra, Phule Anuradha, M 35-1, CSV 22 and Phule Yashoda as checks. Among
the genotypes, 25 entries (RSV 1155, RSV 1201, RSV 1085, RSV 1199, RSV 1186, RSV 1073, RSV 1006,
RSV 1145, RSV 1197, RSV 1199, RSV 768, RSV 1107, RSV 1187, RSV 1220, RSV 1226, RSV 1230, RSV
1238, RSV 1250, RSV 1258, RSV 1267, RSV 1301, RSV 1302, RSV 1134, RSV 1345 and RSV 1357) per
formed better with grain yield of 3500 kg/ha and above with moderate level of resistance against shoot fly.

Shoot fly Tolerant: A total of 35 genotypes were screened in 2 trials for shoot fly. Among them, RSV 1315
(16.5% DH), RSV 1307 (17.9 % DH), RSV 1361 (20.5 % DH) showed lower level of resistance against
shoot fly pest.
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Drought Tolerant: A total of 30 genotypes were screened in 2 trials for drought tolerance. Genotypes RSV
1355, RSV 1356, RSV 1346, RSV 1347, RSV 1350 and RSV 1353 showed good performance under stress
condition.

Special traits:
e Popping: Genotype RPOSV 3 recorded higher popping quality (97.7 %) than local-1, Local-2 and M
35-1.
e Papad: Genotypes RPASV 3 showed good quality of papad than the rest of the genotypes.
e Hurda: Out of 19 genotypes evaluated for hurda yield and hurda quality traits, the genotypes RSSGV
46, RSSGV 50, RSSGV 49 and RSSGV 47 were superior to Phule Uttara in respect of hurda yield and
hurda parameters (free threshing and sweetness).

V. Varietal Development : In order to develop new rabi sorghum genotypes for grain and fodder yield
coupled with shoot fly and drought tolerance, following segregating generations were evaluated and
selections were made for vigor, earliness, ,DH % and grain yield.

S. | Generations | No of crosses | No of progenies No of selections made
No IPS Bulk Total
1 F2 18 - 440 - 440
2 F3 10 187 - 54 54
3 F4 20 226 - 51 51
4 F5 21 100 - 50 50
5 F6 5 110 - 110 110

V1. Development of hybrids: New experimental hybrids (117) were developed by utilizing male sterile lines
viz;104A, 1409A, 185A, 4111A, ICSA 89003, ICSA 220, ICSA 206, ICSA 89, ICSA 75, ICSA 74, ICSA
57,ICSA 55, ICSA 41, ICSA 14, ICSA 6, ICSA 16 and R lines.

VII. Maintenance breeding
e 16 A & B pairs, 21 B lines and 30 R lines were maintained through selfing and progeny row
evaluation.
e  Atotal of 217 germplasm were grown and maintained through selfing.
e Targeted quantity of nucleus, breeder and other classes of seeds of rabi varieties viz; Phule
Yashoda, Phule Vasudha, Phule Anuradha, Phule Chitra, CSV 22, Phule Maulee, Sel. 3, M 35-1,
RSV 1006 and Swati were produced.

VIII. Development of male sterile lines: In male sterile line development programme, 27 pairs have been
selected in different BC programme (3 pairs in BC III & BC VIII, 11 pairs in BC IX and 10 pairs in BC X).
For development of new male sterile lines, following segregating generation of B x B were evaluated and
desirable selections made.

S.No | Generations | No of crosses | No of progenies No of selections made
IPS Bulk Total
1 F2 3 - 30 - 30
2 F3 7 56 56 - 56
3 F4 5 24 24 - 24
4 F5 2 2 - 2 2

IX. Development of restorer lines: To develop R lines, following generations were evaluated and selections
were made on the basis of desirable traits like high grain yield, earliness and tolerant to shoot fly.

S.No | Generations | No of crosses | No of progenies No of selections made
IPS Bulk Total
1 F1 32 320 300 - 300
2 F2 6 50 75 - 75
3 F3 11 30 35 - 35
4 F4 4 4 - 4 4

pr-rabi2009-10 Page 17 of 100



@/ Directorate of Sorghum Research, Hyderabad ~“#4

2.2. Bijapur (BD Biradar and GM Sajjanar)
I. Varietal improvement - Breeding for specific traits

e To develop charcoal rot resistant versions of M35-1, 9 F4 progenies of M 35-1 x E 36-1 were
selected.

e To develop high yielding charcoal rot resistant lines, a total of four progenies (F6) were retained out
of eight progenies derived from cross SPV 1546 x 9-13 and two from SPV 1546 x GRS-1.

e To develop shoot fly resistant varieties, one progeny each was selected from 29 F4 progenies of
crosses viz., (RSLG 262 x IS 18726) x IS 18726 and (RSLG 262 x IS 18726) x RSLG 262, and
three progenies from 11 F4 progeny of crosses RSLG 262 x IS 18726 and RSLG 262 x IS 18726.

e To develop genotypes with maldandi maturity and CSV 216R yielding ability, five F4 progenies of
the cross CSV 216R x 204B were selected.

e To develop shoot fly tolerant, high yielding, medium dwarf varieties for irrigated/paddy fallow
ecosystem, a total of 45 plants belonging to 8 F5 progenies were selected from the crosses CSV
216R x C-43, M 35-1 x C-43, M31-2B x 401B and IS 18726 x RSLG 262.

e To develop shorter and early maturing genotypes than CSV 216R with increased sink size, three
progenies each from F4 and F5 progenies of 2 double crosses viz.,[(M31-2B x CSV 216R) x (204B
X 296B)] and [(M 31-2B x CSV 216R) x (204B x N290B)], respectively.

e To develop charcoal resistant, bold attractive grained genotypes, one progeny in each of the five
crosses viz., (JP-1-5 x SPV 1546) F6,, (JP-1-5 x BRI364) x (SPV1546 x 9-13) F6, (JP-1-5 x
BRIJ364) x (SPV1546 x 9-13) F4, [(104B x HL) x CSV216R] F4 and (104B x HL)F4 were selected
from 18 progenies derived from seven different crosses.

e To improve M 35-1 for terminal drought tolerance (stay-green), nine progenies were selected in 29
progenies (F5 & BC1F4) of 2 crosses viz, M 35-1 x RSG 4005 and M 35-1 x B35.

I1. Parental line improvement - B line improvement

e Conversion of 10 promising newly derived B lines with Maldandi grain traits was initiated using
104B as donor parent. A total of 33 newly derived and stabilized B lines were evaluated in two
trials and 13 lines were found highly promising.
e Five F’s derived from crossing popular B lines and land races carrying B gene were advanced to F2
R line improvement
4 F1’s derived from crossing the popular R lines and high yielding varieties were advanced to F2.
32 F2 plants were selected from SBC1F2 involving popular R lines and high yielding rabi varieties.
9 plants were selected in 7 progenies, which are at BC2F1 stage and derived from 7 crosses.
A total of 11 F6 and stabilized lines were found promising out of 40 lines .
I11. Maintenance breeding

e Fourteen A/B pairs (on milo &maldandi), 42 R lines and 10 varieties were maintained.

e A total of 5786 germplasm lines were grown and were maintained through selfing.

e Targeted quantity of nucleus, breeder and other classes of seeds of rabi sorghum varieties viz., M
35-1, 5-4-1, DSV-4 and DSV-5 were produced.

IV. Marker assisted Breeding: Marker Assisted breeding has been carried out with the funding from Dept.
of Biotechnology, Govt. of India. For the introgression of shoot fly resistance QTLs from the donor IS
18551 in the genetic background of susceptible R line R 354, a total of 17 selected plant progenies involving
six BC3F4, one BC2F4 and 10 BC1F6 were evaluated along with recipient donor R 354 and resistant donor
IS 18551 and 3 check varieties in separate replicated trials for shoot fly resistance per se and yield
component traits. In general, shoot fly pressure was low (with 14.45% in susceptible parent R 354). Among
lines, 9 progenies involving three BC3F4, one BC2F4 and 5 BCIF4 progenies were shown dead hearts
incidence on par with IS 18551 (0.79%) at 28 DAE. Seven of these were recorded non-glossy leaves with
high density of trichomes, one with high intensity of leaf glossiness and one with high intensity of leaf
glossiness and high density of trichomes. Across locations (DSR & Bijapur) and years (2008 & 2009) these
progenies were found superior with significantly lower incidence of dead hearts.

A total of 30 hybrids were produced involving 5 shoot fly resistance QTL introgressed B lines developed at
MAUP, one conventionally bred shoot fly tolerant A line and 5 shoot fly resistance QTL introgressed R lines
(derivatives of R354) bred at UASD. Hybrids between MAS derived B and R lines were developed by
emasculation with mutual sharing of material. These hybrids were evaluated at RARS, Bijapur and MAUP
during Rabi 2009. The results indicated that 9 promising cross combinations (involving 4 B line and 3 R line
derivatives) recorded lowest dead hearts (%) at 28 DAE were atpar with resistance check at 5%. Among
these, Scombinations (involving 3 B and 3R lines) recorded significantly superior grain yield over other
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entries and checks across both the locations. Thus, indicating scope of development of hybrids with
enhanced levels of resistance to shoot fly.

For the introgression of stay-green QTLs from the donor RSG 03123 in the genetic background of
susceptible parent CSV 216R, 18 BC1F6 progenies introgressed with stgl and stg2 were evaluated for stay-
green parameters and yield and yield components. Majority of these progenies maintained high stay-green
expression based on observed CCI at weekly interval after flowering compared to drastic reduction in CCI
values in CSV 216R.

2.3. Akola (RB Ghorade)
I. State level multi-location varietal and hybrid trials

e Evaluation of 25 entries in state level multi-location varietal trial indicated that the best entries for
grain yield were SVT 920 (23.80 g/ha), SVT 919 (22.75 g/ha) and SVT 916 (21.82 g/ha). For
fodder yield the top ranking entries were SVT 911 (87.30 g/ha), SVT 916 (83.99 g/ha) and SVT
918 (82.67 g/ha).

e In MVT the highest grain yield was given by AKSV-47R (27.62g/ha), AKSV 151 R (26.36 g/ha)
and AKSV 70R (24.72 g/ha) while fodder yield was highest for the entries AKSV 47 R (77.4 g/ha),
AKSV 151 R (75.66 g/ha) and AKSV 44R (71.86q/ha).

e The best entries for grain yield in multi-location hybrid trial were AKSH 499 R (34.03 g/ha),
AKSH 505 R (33.87g/ha) and AKSH 504 R (33.48qg/ha). While for fodder yield CSH- 19R (76.45
g/ha), AKSH 504 R (76.21 g/ha) and PKV Kranti (72.89 g/ha) were top ranking.

e Rabi breeding material is advanced to develop new male sterile lines and restorer lines. Individual
plant selections (IPS) in different promising crosses was executed in various segregating
generations.

I1. Male sterile line development

Material Generation No of Crosses Selection made
BxB F10 4 13
F9 2 24
F8 2 29
F4 8 138
BxR F8 5 33
F4 2 26

I1. Restorer line development

Material Generation No of Crosses | Selection made
RxR F10 5 14
F8 4 37
F8 5 39
F7 3 13
F6 3 34
F5 4 56
F3 4 16
F1 8 -

Breeding material planted at Ekarjuna

Crosses in seqregating generations No. of Selections
BxB 51
BxR 10
RxR 30

Development of male sterile lines

e 30 pairs in BC I generation, 141 pairs in BC II, 200 pairs in BC III, 157 pairs in BC IV, 142 pairs
in BC V generation have harvested for further testing.

e From four B x B crosses in Fjo generation, 13 single plants have been selected.

e From two B x B crosses in Fy generations, 24 individual plants have been selected and this IPS will
be further screened in advance stage for earliness, for good shoot-fly reaction and for yield and
yield attributing traits.

e Similarly, from two B x B crosses in Fg generations, 29 individual plants have been selected.
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2.4, Parbhani (SS Ambekar and RM Kokate)

a. Evaluation of Rabi germplasm: 136 genotypes selected last year from Rajapur, Bhalki, Bidar,
Baswakalyan and Humnabad dry land area of Karnataka were evaluated with three rows in augmented
design. 60 promising lines were selected for grain quality, drought tolerance and restorers.

b. Evaluation of F2 Breeding material: Total 142 F2 breeding material was evaluated with 6 rows of each
entry. Single plant selection was made in 86 promising F2 lines (6 to 8 SPS in each line) depending on their
agronomic base and grain quality.

c. Evaluation of Sweet Sorghum Genotypes: 50 Rabi genotypes were evaluated for sweet stalk and ethanol
production. Out of this 6 MS lines and 9 Restorers were selected on the basis of brix reading.

S.No. | Name of genotype Brix reading Ethanol prod. (%)
1 PMS-20 A 14.4 8.11
2 PMS -71A 16.2 8.64
3 PMS - 74A 134 8.27
4 PMS - 8A 15.2 8.40
5 PMS-42 A 14.6 6.33
6 PMS - 90A 16.4 7.80
7 PMS -62-1 16.00 7.80
8 PVR - 453 14.2 7.62
9 PVR661 15.2 8.51
10 PVR 676 16.00 6.71
11 PVR 674 16.4 7.20
12 SSV-45 114 6.02
13 SSV-21 12.00 6.45
14 SSV-8 17.2 6.22
15 SSV-10 14.00 6.80
16 SSV-11 11.06 5.48
17 KR- 126 14.50 6.70

d. New Hybrid development programme: 8 male sterile lines (4 Kharif and 4 rabi based-PMS 71A, PMS
74A, PMS 77A, PMS 90A, ICSA 231, ICSA 237, ICSA 24004, ICSA 25003) and 7 restorers (2 kharif and 5
rabi based -C — 43, KR — 132, KR — 132, PVR 672, PVR 653, PVR 675, PVR 661, PVR 652) were crossed
in L x T design.

2.5. Kovilpatti (R Sankarapandian)

a. Advanced Varietal trial of single cut forage sorghum (18+1): SPV 2006 recorded highest dry fodder yield
0f 92.3 g/ha followed by SPV 2003 (90.5 g/ha), SPV 1855 (80.1 g/ha) and SPV 1860 (74.1 g/ha) registering
60.5, 57.4, and 39.3% increase over check K 11 (57.5 g/ha), respectively.

b. Advanced Varietal and Hybrid Trial of Late kharif Grain sorghum: The hybrid SPH 1629 recorded
highest grain yield of 5426 kg/ha followed by SPV 1643 (5223 kg/ha) and SPV 1874(4920 kg/ha)
registering 51.9, 46.2 and 37.7 % increased yield over check K 8 (3572 kg/ha). The duration of hybrids are
98 days compared to 95 days for K 8.

c. Initial Varietal and Hybrid Trial - Kharif 2009 under late sown conditions: The hybrid SPH 1648 has
recorded highest grain yield 4253 kg/ha followed by SPH 1651 (3728 kg/ha) and SPV 2000 (3550 kg/ha)
registering 43.2, 25.5 and 19.5 % increase yield over check K 8 (2970 kg/ha). The duration of top ranking
hybrids have 95 days compared to same duration of 95 days.

d. Station trial on varieties and hybrids: Among hybrids, TKSH 07144 has recorded highest grain yield of
2432 kg/ha followed by TKSH 0627 (2347 kg/ha) registering 38.6 % and 33.7 % increase over the highest
yield check CSH 23 (1755 kg/ha) respectively. Among varieties, TKSV 0809 has recorded highest grain
yield of 2227 kg/ha followed by TKSV 0822 (2175 kg/ha) registering 8.3 % and 5.8 % increase over the
highest yielding check K 8 (2056 kg/ha). The above varieties score a midge damage of 20 (%) (2) Compared
to highest incidence of 60 % (4) for the APK-1.

e. Multi-location trial on varieties and hybrids: Among hybrids, TKSH 0627 recorded highest grain yield of
2229 kg/ha followed by TKSH 0629 (2013 kg/ha) registering 18.3 % and 6.8 % increase over the highest
yield check CSH 23 (1884 kg/ha) respectively. Among the varieties, TKSV 0809 has recorded highest grain
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yield of 2116 kg/ha registering 15.2 % increase yield over the highest yielding check K 8 (1827 kg/ha). The
above hybrid and varieties score a midge damage of 20 % (2) compared to highest incidence of 60 % (4) for
the APK-1.

f. Station forage sorghum trial: In the dry fodder yield, TKSV (F) 06111 has recorded highest dry fodder
yield of 12315 kg/ha followed by TKSV (F) 0693 (11627 kg/ha) registering 32.1 % and 24.7 % increase
yield over the check K 11 (9324 kg/ha) respectively. The grain yield, the entry TKSV (F) 0698 has recorded
highest grain yield of 1623 kg/ha followed by TKSV (F) 0693 (1428 kg/ha) and TKSV (F) 06111 (1378
kg/ha) registering 32.3, 15.3 and 11.3 % increase over the check K 11 (1238 kg/ha). The above promising
line showed 10 % midge incidence which is similar to the check K 11 (10 %). The highest midge score was
recorded in the TKSV (F) 06105 (> 60%).

g. Drought tolerance trial under large plot size: Culture TKSV 0822 (F6 generation of SPV 778 x ICSV
272) has recorded highest grain yield of 3256 kg/ha under stress conditions induced registering 15.3 %
increase yield over check CSV 17 (2825 kg/ha). In the straw yield, the same culture has recorded 11357 k/ha
which is 45.0 % increase yield over the CSV 17 check. This was following by Ms 1150/1 (a selection from
germplasm from coimbatore) were registered as drought tolerance lines at NPBGR.

f. Initial evaluation of hybrids: A total of 313 hybrids were synthesized with CMS lines and pollinators.
They compared with five checks viz; K 8, CSV 17, CSH 16, CSH 23 and private hybrid PAC 537 of the
advance company. The 1% 16 ranking hybrids recorded higher grain yield compared to the highest yielding
check CSH 23 (4030kg/ha) with 2+SD (435 kg/ha). The top yielding hybrid TKSH 08108 (7126 kg/ha) and
TKSH 08139 (6720 kg/ha) registering 76.8 and 66.7 % increase yield over CSH 23. These above two
hybrids will be in the station trial for further testing.

g-Multi-location trial on Varieties: The culture TKSV 0809 has recorded a mean grain yield of 2592 kg/ha
registering 26.1 % increased over K 8 and 8 % over Co(S) 28 in kharif season and in rabi season, the culture
TKSV 0809 has recorded highest mean grain yield of 2679 kg/ha registering 23.8 % over Co (S) 28 and 1.2
% over K 8 checks. Hence, it is being forwarded to Adaptive Research Trials in all the districts of Tamil
Nadu.

h. Multi-location trial on Hybrids: The hybrids TKSH 0627 has recorded highest mean grain yield of 3152
kg/ha registering 7.1 and 10.2 % increase over CSH 16 and CSH 23 respectively in the kharif season.In rabi
2009-10, the hybrid TKSH 0627 has recorded highest mean grain yield of 2747 kg/ha registering 6.3 and
13.7 % increase over CSH 23 and private hybrid PAC 537 respectively. The duration of the hybrid TKSH
0627 is 97 days compared to CSH 23 (98 days) private hybrid PAC 537 (105 days).

A. | Crossing programme : (Irrigated) Entries + checks Selection made

1. | Initial evaluation of hybrids 313+4 15
(Ms lines based)

2. Maintenance of A and B lines 22

3. | Pollinators 65

4. | Resistance lines (SF, SB and Midge) 14

B. | Study of segregating populations : (Rainfed)

5. | F2 generation (supplied under national crossing block) 3242 21

6. | F2generation (station) 134+2 40

7. | F3generations 164+2 48

8. | F4 generations 137+2 37

9. | F5 generations (forage) 48+2 25

10. | F7 generations 29+2 14

11. | Elite lines of rabi sorghum from Dr.M.Elangovan, DSR, Hyd. 135+6 12

C. | Maintenance of working germplasm 162 -

D. | Breeder's Seed Production K 8 1

E. Mega Seed Production K 8, CSV 17 1

F. | Demonstration on Farmer’s Field 1

2.6: Dharwad (MY Kamatar)
e In station multi-location varietal and hybrid trial, DSH-4 gave the highest grain (3491 kg/ha) and
fodder (95.0 gq/ha).The new variety BJV-385 was on par with M35-1.
e SVD-0768R, SVD-0803R and SVD-0807 were on par with M35-1 in state varietal trial-I, whereas
the varieties SVD-0813R and SVD-0814R were superior to M35-1 in state varietal trial-II.
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Evaluation of breeding materials in segregating generations led to selection of 78 IPS out of 16 in
F3, 106 IPS out of 13 in FS, 7 IPS out of 2 in F5 and 87 IPS out of 25 crosses in F6 generation.

A total of 187 germplasm, 3 varieties (DSV-4, DSV-5and SSV-74) and 3 parental lines (AKMS-
14A/B, AKR-150 and M-148-138) are maintained.

3. Achievements in rabi sorghum breeding at DSR

3.1. Sorghum Genetic Resources Management (M. Elangovan)

a. Evaluation of promising rabi germplasm: A total of 67 potential rabi landraces of sorghum were evaluated
for 33 DUS traits along with the checks M35-1, CSV 216R and CSV 25 for utilization in the rabi
improvement programme. Following distinct trait germplasm can be utilized in the rabi varietal
improvement programme. Very late flowering (4 acc.), very short (2), and very long (2) flower length,
orange-red dry anther colour (1), short plant height (2), narrow leaf width of blade (2), and long panicle
length of branch (Table 7).

Table 7: Accessions identified from rabi landraces in each DUS traits

S.No Characteristics States Notes No. of accessions
1 Seedling: Anthocyanin colouration | Yellow-green (RHS 144-N144) 1 10
(+) | of coleoptile Greyed-purple (RHS 183-187) 2 60
2 Leaf sheath: Anthocyanin Yellow-green (RHS 144-N144) 1 10
(*) | colouration Greyed-purple (RHS 183-187) 2 60
3 Leaf: Mid rib colour (5th fully White (RHS 155-N155) 1 11
developed leaf) Yellow-green (RHS 144-N144) 2 59
Greyed-yellow (RHS 162) 3 -
Greyed-purple (RHS 183-187) 4 -
4 Plant: Time of panicle emergence Very early (<56 days) 1
(*) | (50% of the plants with 50% Early (56-65 days) 3 -
anthesis) Medium (66-75 days) 5 29
Late (76-85 days) 7 37
Very late (>85 days) 9 4
5 Plant: Natural height of plantup to | Very short (<76 cm) 1 -
base of flag leaf Short (76-150 cm) 3 6
Medium (151-225 cm) 5 58
Tall (226-300 cm) 7 6
Very tall (>300 cm) 9 -
Flag leaf: Yellow colouration of Absent 1 68
(*) | midrib Present 5 2
7(*) | Lemma: Arista formation Absent 1 6
Present 5 64
8 (*) | Stigma: Anthocyanin colouration Absent 1 2
Present 5 68
9 Stigma: Yellow coloration Absent 1 29
() Present 5 41
10 | Stigma: Length Short (<1mm) 3 41
Medium (1-2mm) 5 19
Long (>2mm) 9 10
1 Flower with pedicel: Length of Very short 1 2
(+) | flower Short 3 13
Medium 5 40
Long 7 13
Very long 9 2
12 | Anther: Length Short (<3mm) 3 -
Medium (3-4mm) 5 34
Long (>4mm) 7 36
13 | Anther: Colour of dry anther Yellow-orange (RHS 14-23) 1 67
Orange (RHS 24-29) 2 2
Orange-red (RHS 30-35) 3 1
Greyed-orange (RHS 163-177) 4 -
Greyed —Orange 5 -
Red 6 -
14 | Glume: Colour Green-white (RHS 157) 1 9
*) Yellow-white (RHS 158) 2 12
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S.No Characteristics States Notes No. of accessions

(+) Greyed-yellow (RHS 160-162) 3 2
Greyed-orange (RHS 163-177) 4 4
Greyed-red (RHS 178-182) 5 20
Greyed-purple (RHS 183- N187) 6 23

15 | Plant: Total height Very short (< 76 cm) 1 -
*) Short (76-150cm) 3 2
Medium (151-225 cm) 5 55
Long (226-300 cm) 7 13

Very long (>300 cm) 9 -
16 | Stem: Diameter (at lower one third | Small (< 2 cm) 3 66
height of plant) Medium (2-4 cm) 5 4

Large (>4 cm) 7 -

17 | Leaf: Length of blade (the third leaf | Short (< 41 cm) 3 -
from top including flag leaf) Medium (41-60 cm) 5 55
Long (61-80 cm) 7 15

Very long (> 80 cm) 9 -

18 | Leaf: Width of blade(the third leaf Narrow (< 4.1 cm) 3 1
from top including flag leaf) Medium (4.1-6.0 cm) 5 5
Broad (6.1-8.0 cm) 7 28
Very broad (> 8.0 cm) 9 36

19 | Panicle: Length without peduncle Very short (< 11cm) 1 -
*) Short (11-20 cm) 3 3
Medium (21-30 cm) 5 55
Long (31-40 cm) 7 10

Very long (> 40 cm) 9 2

20 | Panicle: Length of branches Short (< 5.1 cm) 3 31
(middle third of panicle) Medium (5.1-10 cm) 5 37

Long (10.1-15 cm) 7 2

Very long (> 15 cm) 9 -

21 Panicle: Density at maturity (ear Very loose 1 -
(*) | head compactness) Loose 3 2
Semi loose 5 8

Semi compact 7 39

Compact 9 21

22 | Panicle: Shape Reversed pyramid 1 -
* Panicle broader in upper part 2 2
(+) Symmetric 3 58
Panicle broader in lower part 4 2

Pyramidal 5 8

23 | Neck of panicle: Visible length Absent or very short (<5.1cm) 1 39
(*) | above sheath Short (5.1-10cm) 3 9
Medium (10.1-15 cm) 5 9

Long (15.1-20cm) 7 5

Very long (> 20 cm) 9 8

24 | Glume: Length Very short (25% of grain covered) 1 -
(+) Short (50% of grain covered) 3 58
Medium (75% Of grain covered) 5 7

Long (100% of grain covered) 7 3

Very long (longer than the grain) 9 2

25 | Grain: Freely threshable (<11%) unthreshed grain) 1 69
(+) | Threshability Partly threshable (11 — 50% unthreshed grain) 5 -
Difficult to thresh (>50% unthreshed grain) 7 1

26 | Caryopsis: Colour after threshing White (RHS 155) 1 6
*) Greyed-white (RHS 156) 2 2
Yellow-white (RHS 158) 3 56

Yellow-orange (RHS 14-20) 4 -

Greyed-orange (RHS 165) 5 6

27 | Grain: Weight of 1000 grains Very low (< 16 g) 1 -
Low (16-25 g) 3 11

Medium (26-35 g) 5 29

High (36-45 g) 7 24

Very high (> 45 g) 9 6

1

28 | Grain: Shape (in dorsal view)

Narrow elliptic
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S.No Characteristics States Notes No. of accessions

(+) Elliptic 2 16
Circular 3 54

29 | Grain: Shape in profile view Narrow elliptic 1 -
(+) Elliptic 2 12
Circular 3 58

30 | Grain: Size of mark of germ Very small 1 -
(*+) Small 3 -
Medium 5 7
Large 7 48
Very large 9 15

31 | Grain: Texture of endosperm (in Fully vitreous (100% corneous) 1 -
* longitudinal section) % vitreous (75% corneous) 3 10
Half vitreous (50% corneous) 5 21
% farinaceous (25% corneous) 7 33

Fully farinaceous (0% corneous) 9 6
32 | Grain: Colour of vitreous albumen Greyed-yellow (RHS 160-162) 1 68
Greyed-orange (RHS 166) 2 2

Greyed-purple (RHS N187) 3 -

33 | Grain: Lustre Non-lustrous 1 4
(*) Lustrous 5 66

b. Selection and advancing rabi genotypes (F3): A total of 135 crosses (F3s) were evaluated for rabi
adaptation and advanced them to F4s. A total of 450 single plant selections were made and advanced them to
F4. The plant height was medium (74), long (54) and small (7). Two early, 87 medium, 42 late and 4 very
late F3 genotypes were identified. Overall, 43 very good, 34 good, 39 segregating F3s were identified. The
time to 50% flowering ranged 65-76 days.

c. Multiplication of trait specific and most frequently asked germplasm: 203 accessions of trait specific
germplasm (resistance sources, sweet and scented sorghum) were multiplied for distribution to the bonafied
users. A total of 71 accessions of frequently asked germplasm as resistance sources were also multiplied.

d. Evaluation of mini-core sorghum collections: A total of 236 accessions of mini-core collections along
with checks (M 35-1, CSV 216R and CSV 25) were evaluated in the post-rainy season for DUS traits (Table
8). Following distinct mini-core germplasm can be utilized in the varietal improvement programme. Very
early time to panicle emergence (5 acc.), very short plant height upto the flag leaf (7), long stigma length
(15), very short pedicel length of flower (1), very long pedicel length of flower (10), long anther length (1),
orange-red dry anther colour (6), very long plant height (1), very long length of leaf blade (5), very narrow
width of leaf blade (12), very long length of panicle length of branches (20), very loose panicle density (12),
revered pyramidal panicle shape (2), very long glume length (2), very high 1000-grain weight (2), large
germ size (18), 100% corneous endosperm (1), and lustrous seed (54) can be utilized in the varietal
improvement programme.

Table 8: Accessions identified from mini-core sorghum collections in each DUS traits

S.No Characteristics States Notes | No. of accessions

1 Seedling: Anthocyanin Yellow-green (RHS 144-N144) 1 107
(+) | colouration of coleoptile Greyed-purple (RHS 183-187) 2 113
2 Leaf sheath: Anthocyanin Yellow-green (RHS 144-N144) 1 140
() colouration Greyed-purple (RHS 183-187) 2 80
3 Leaf: Mid rib colour (5th fully White (RHS 155-N155) 1 118
developed leaf) Yellow-green (RHS 144-N144) 2 93

Greyed-yellow (RHS 162) 3 9

Greyed-purple (RHS 183-187) 4 -

Plant: Time of panicle emergence | Very early (<56 days) 1 5

*) (50% of the plants with 50% Early (56-65 days) 3 37
anthesis) Medium (66-75 days) 5 84

Late (76-85 days) 7 50

Very late (>85 days) 9 44

5 Plant: Natural height of plant up Very short (<76 cm) 1 7
to base of flag leaf Short (76-150 cm) 3 138
Medium (151-225 cm) 5 69

Tall (226-300 cm) 7 6
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S.No Characteristics States Notes | No. of accessions
Very tall (>300 cm) 9 -
6 Flag leaf: Yellow colouration of Absent 1 202
() midrib Present 5 18
7(*) | Lemma: Arista formation Absent 1 132
Present 5 88
8(*) | Stigma: Anthocyanin colouration | Absent 1 10
Present 5 210
9 Stigma: Yellow coloration Absent 1 54
W] Present 5 166
10 Stigma: Length Short (<1mm) 3 142
Medium (1-2mm) 5 63
Long (>2mm) 9 15
11 (+) | Flower with pedicel: Length of Very short 1 1
flower Short 3 58
Medium 5 94
Long 7 57
Very long 9 10
12 Anther: Length Short (<3mm) 3 157
Medium (3-4mm) 5 62
Long (>4mm) 7 1
13 Anther: Colour of dry anther Yellow-orange (RHS 14-23) 1 204
Orange (RHS 24-29) 2 10
Orange-red (RHS 30-35) 3 6
Greyed-orange (RHS 163-177) 4 -
Greyed —Orange 5 -
Red 6 -
14 Glume: Colour Green-white (RHS 157) 1 68
) +) Yellow-white (RHS 158) 2 14
Greyed-yellow (RHS 160-162) 3 5
Greyed-orange (RHS 163-177) 4 9
Greyed-red (RHS 178-182) 5 44
Greyed-purple (RHS 183- N187) 6 80
15 Plant: Total height Very short (< 76 cm) 1 72
*) Short (76-150cm) 3 72
Medium (151-225 cm) 5 113
Long (226-300 cm) 7 34
Very long (>300 cm) 9 1
16 Stem: Diameter (at lower one Small (<2 cm) 3 192
third height of plant) Medium (2-4 cm) 5 28
Large (>4 cm) 7 -
17 Leaf: Length of blade (the third Short (< 41 cm) 3 9
leaf from top including flag leaf) Medium (41-60 cm) 5 96
Long (61-80 cm) 7 110
Very long (> 80 cm) 9 5
18 Leaf: Width of blade(the third leaf | Narrow (< 4.1 cm) 3 12
from top including flag leaf) Medium (4.1-6.0 cm) 5 85
Broad (6.1-8.0 cm) 7 86
Very broad (> 8.0 cm) 9 37
19 Panicle: Length without peduncle | Very short (< 11cm) 1 8
*) Short (11-20 cm) 3 50
Medium (21-30 cm) 5 119
Long (31-40 cm) 7 37
Very long (> 40 cm) 9 6
20 Panicle: Length of branches Short (< 5.1 cm) 3 19
(middle third of panicle) Medium (5.1-10 cm) 5 132
Long (10.1-15 cm) 7 49
Very long (> 15 cm) 9 20
21 (%) | Panicle: Density at maturity (ear Very loose 1 12
head compactness) Loose 3 35
Semi loose 5 67
Semi compact 7 86
Compact 9 20
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SN Characteristics States Notes | No. of accessions
22 (*) | Panicle: Shape Reversed pyramid 1 2
(+) Panicle broader in upper part 2 27
Symmetric 3 133
Panicle broader in lower part 4 45
Pyramidal 5 13
23 () | Neck of panicle: Visible length Absent or very short (<5.1cm) 1 65
above sheath Short (5.1-10cm) 3 27
Medium (10.1-15 cm) 5 32
Long (15.1-20cm) 7 35
Very long (> 20 cm) 9 61
24 (+) | Glume: Length Very short (25% of grain covered) 1 33
Short (50% of grain covered) 3 91
Medium (75% Of grain covered) 5 74
Long (100% of grain covered) 7 20
Very long (longer than the grain) 9 2
25 Grain: Freely threshable (<11%) unthreshed grain) 1 175
(+) Threshability Partly threshable (11 — 50% unthreshed 5 24
grain)
Difficult to thresh (>50% unthreshed grain) 7 21
26 (*) | Caryopsis: Colour after threshing | White (RHS 155) 1 33
Greyed-white (RHS 156) 2 18
Yellow-white (RHS 158) 3 45
Yellow-orange (RHS 14-20) 4 8
Greyed-orange (RHS 165) 5 116
27 Grain: Weight of 1000 grains Very low (< 16 g) 1 19
Low (16-25 g) 3 104
Medium (26-35 g) 5 73
High (36-45 g) 7 22
Very high (> 45 g) 9 2
28 (+) | Grain: Shape (in dorsal view) Narrow elliptic 1 23
Elliptic 2 160
Circular 3 37
29 (+) | Grain: Shape in profile view Narrow elliptic 1 17
Elliptic 2 128
Circular 3 75
30 (+) | Grain: Size of mark of germ Very small 1 4
Small 3 78
Medium 5 120
Large 7 18
Very large 9 -
31 Grain: Texture of endosperm (in Fully vitreous (100% corneous) 1 1
@] longitudinal section) % vitreous (75% corneous) 3 21
Half vitreous (50% corneous) 5 69
% farinaceous (25% corneous) 7 103
Fully farinaceous (0% corneous) 9 26
32 Grain: Colour of vitreous albumen | Greyed-yellow (RHS 160-162) 1 86
Greyed-orange (RHS 166) 2 95
Greyed-purple (RHS N187) 3 13
No colour 0 26
33 Grain: Lustre Non-lustrous 1 166
() Lustrous 5 54

3.2. Line improvement of AKR-354, Rabi R line (S Audilakshmi)

Seventeen derivatives, (AKR354 derivatives with bold rabi and kharif grain types) out of 350 AKR
derivatives evaluated during 2008 rabi, having superior grain size and other agronomic traits on par with
AKR 354, were selected for evaluation during rabi 2009. The derivatives were evaluated in RCBD for
agronomic and seed traits. The two checks used were AKR 354 and CSV 14R, a rabi variety. All the
seventeen lines showed better performance for 100 grain weight. The breeding nursery lines BN 198, BN
201, BN207, BN226, BN301, BN 304, BN450, BN481 were significantly superior for grain size. The
100grain weight of these lines varied from 2.92 to 3.23g as against 2.49 of AKR 354 (Table 1). Six lines, BN
201, BN207, BN226, BN301, BN450, BN481were not only bold grain types but also have circular grain
shape and lustrous grain against elliptical grain shape and non-lustrous grain of AKR354. All these superior
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lines have plant height, panicle length, width and primary branches on par with AKR 354. These superior
lines will be crossed with 104 A and other rabi lines to have superior rabi hybrids with better grain quality
than that of CSH19R and yields comparable to CSH 19R.

Performance of superior AKR derivatives for grain size and shape

Genotype | 100 Seed Plant Panicle | Panicle Panicle Number of Shape of grain
weight Height length width | weight (g) Primary Dorsal view | Profile view Luster
(@) (cm) (cm) (cm) branches

BN 198 3.01* 146 215 4 515 36 Elliptic Elliptic luster
BN 201 3.02* 162 19.5 4.3 62.5 42 Circular Circular luster
BN 202 2.75 167 20.5 4.3 34.5 49 Circular Circular luster
BN 207 2.97* 149 20.5 5.8 91.5 40 Circular Circular luster
BN 216 2.48 163 21 5.6 43 34 Elliptic Elliptic luster
BN 226 2.93* 178 19 55 61 46 Circular Circular luster
BN 265 2.87 172 23 49 575 43 Elliptic Elliptic luster
BN 301 3.20* 179 23 48 69 49.5 Circular Circular luster
BN 304 3.23* 157 23 5.6 74 37 Elliptic Elliptic luster
BN 378 2.68 215 20 6.1 98 415 Circular Elliptic luster
BN 391 2.51 139 26 5.9 77 49 Circular Elliptic luster
BN 427 2.15 151 23.5 5.8 86.5 42 Circular Elliptic luster
BN 444 2.46 186 24.5 59 88 37 Circular Circular luster
BN 450 3.10* 184 23.5 5.7 91.5 41 Circular Circular luster
BN 478 2.6 151 21.5 3.8 325 36.5 Circular Circular luster
BN 481 2.93* 167 23 44 48 38 Circular Elliptic non luster
BN 490 2.69 203 19.5 5 84.5 455 Elliptic Elliptic luster
AKR 354 2.49 154 23 5.6 70 39 Elliptic Elliptic luster
CSV 14R 3.48 200 20 5 67 49.5 Circular Circular luster
Mean 2.8 #Ht 22 5.1 67.8 41.9
C.V. 9 4.6 7.1 11.9 15.4 10.4
C.D. 5% 0.45 16 3.3 1.3 22 9.2

Significant at p= 0.05

3.3. CRS (DSR), Solapur (Prabhakat)

Project: Development of rabi parental lines and varieties with rabi adaptability
I. Development of varieties Evaluation of varieties/elite lines: Evaluation of 96 improved breeding lines in
shallow-medium and deep soils separately, indicated that 45 promising varieties (16 in shallow-medium and
29 in deep soil) were significantly superior to checks M35-1/Mauli and CSV-22 for grain and fodder yields.
Breeding for earliness indicated 10 and 16 lines earlier by 3-6 days than the check Mauli in shallow-medium
and CSV-22 in deep soils, respectively.

Selected varieties for shallow soils namely SLV-15, 34, 40, 43, 60, 100, 101, 102 and 111 gave 5.7 to 46.8%
more grain yield than Mauli. In deep soil, varieties SLV-15, 34, 40, 43, 50, 60, 100, 101, 102, 109, 125, 131,
135 and 136 showed 5.6 to 37.8% superiority for grain yield than CSV-22 (Table 9 to 12).

Table 9: Performance selected varieties (VT-I) (Shallow-medium soil)

Sl Plant Daysto | Daysto | Grainyield | Fodderyield | 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
1 SLV-15 134 79 119 1096 2500 4.0

2 | SLV-29 135 77 117 721 1650 27

3 | SLV-34 133 73 113 1198 2528 33

4 | SLV-38 128 72 112 983 2222 3.0

5 | M-35-1(C) 152 74 115 810 2056 29
6 | SLV-39 137 77 119 920 2806 24

7 | SLV-40 163 82 123 1261 2669 26

8 | SLV-41 126 84 123 939 1945 26

9 | SLV-43 130 81 121 1347 3083 25
10 | CSV-22 (C) 143 82 123 853 2500 25
11 | SLV-45 136 76 117 965 2222 25
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Sl Plant Daysto | Daysto | Grainyield | Fodderyield | 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
14 | SLV-51 146 78 119 937 2361 3.1
17 | SLV-60 166 81 121 1389 3639 3.0
19 | SLV-69 149 82 123 1024 2917 33
20 | RSLG-262(C) 131 76 119 903 2361 25
21 | SLV-T72 130 76 119 1164 2361 25
22 | SLV-T73 124 77 118 972 2806 38
23 | SLV-74 126 76 115 1054 2669 27
24 | SLV-75 123 76 118 992 2528 25
CV.% 214 16.5
C.Dat5% 92 171
Table 10: Performance selected varieties (VT-I11) (Shallow-medium soil)
S Plant Daysto | Daysto | Grainyield | Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
4 | SLV-97 142 86 126 1281 2945 29
5 | RSLG-262 (C) 171 70 112 1170 3195 28
7 | SLV-100 150 83 123 1461 3361 3.2
8 | SLV-101 162 81 122 1356 3195 3.2
9 | SLV-102 159 76 116 1274 3472 36
10 | M-35-1(C) 173 74 112 982 3195 3.0
12| SLV-109 183 81 120 1445 4584 3.1
17 | SLV-123 181 81 122 1378 3334 27
18 | SLV-124 159 79 121 1272 3195 3.0
19 | SLV-125 169 81 121 1183 2778 27
23 | SLv-128 165 82 121 1194 3195 3.1
24 | SLV-129 153 82 120 1274 3750 28
CV.% 19.7 22.5
C.Dat5% 74 192
Table 11: Performance selected varieties (VT-111) (Medium-deep soil)
Sl Plant | Daysto | Days to Grain yield Fodder yield 100 seed
No Entry height | flower mature (kg/ha) (kg/ha) weight
1 SLV-130 167 78 120 2174 4963 26
2 | SLv-131 190 80 120 2317 4167 31
4 | SLV-135 182 77 119 2496 4427 33
5 | CSV-22(C) 204 79 121 2135 4059 27
6 | SLV-136 208 77 117 2775 5611 35
8 | SLV-138 187 76 118 2374 4982 34
10 | M-35-1(C) 191 76 17 1735 3871 35
11 | SLV-140 195 80 122 1952 4167 24
12 | SLV-141 197 77 17 2343 4059 29
21 | SLV-59 187 77 118 2089 5871 28
22 | SLv-97 182 78 118 2479 5240 3.0
23 | SLv-40 185 77 119 2399 5336 32
24 | SLV-43 177 79 119 2437 5611 32
CV.% 14.2 19.5
C.Dat5% 106 153
Table 12: Performance selected varieties (V) (Medium-deep soil)
Sl Plant Days to Days to Grain yield Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
1 SLV-15 184 75 117 2153 4889 33
2 | SLv-27 153 75 117 2081 4639 3.0
3 | SLV-34 169 76 119 2139 5472 4.1
5 | CSV-18(C) 181 77 118 1911 5337 2.8
6 | SLV-40 198 78 120 1974 4337 3.0
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Sl Plant Days to Days to Grain yield Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
7 | SLV43 179 78 120 2311 5778 31
9 [ SLV-50 172 74 117 2004 4167 3.1
10 | M-35-1(C) 198 76 17 1922 4337 2.6
11 | SLV-60 202 76 115 2270 5195 25
16 | SLV-100 179 78 119 2338 4611 33
17 | SLV-101 154 78 119 2268 5473 35
18 | SLV-102 165 75 116 1988 4195 31
19 | SLV-109 204 7 118 2103 3750 27
20 | CSV-22(C) 176 78 119 1843 4195 26
23 | SLV-125 172 76 117 2017 3472 3.2
24 | SLV-131 185 78 117 2218 4195 2.7

CV.% 13.1 21.8

C.Dat5% 83 164

I1. Development of parental lines
a. Development of new male sterile lines (conversion programme) using exotic and indigenous lines:
Conversion programme was continued for 120-BC5, 31-BC4, 7-BC3 (indigenous and exotic) 27-BC2, 42-
BC1 and 36 new lines. Out of them, 57-BC5, 12-BC4, 3-BC3, 11-BC2 and 22-BC1 were selected and
characterized for 23 traits. Twenty CRS lines, 94 A/B lines, 89 elite lines and 86 R lines were multiplied.

b. Evaluation of B lines: B line improvement for diversifying genetic base led to selection of 32 B lines out
of 68 lines (Table 6 and 7). Characterization of 42 new CMS lines (33 indigenous and 9 exotic) was done for
23 traits and 72 new test hybrids were made using 16 CMS lines and 12 R lines for assessing combining
ability. Selected B lines viz. SLB-9, 10, 11, 12, 19, 22, 29, 35, 36, 39, 45, 46, 48, 49, 54, 59, 60, 62, 73, 76,
82 and 85 gave 6.7 to 43.2% more grain yield than the check 104B (Table 13 to 15).

Table 13: Performance selected B lines (BLT-1)

Sl Plant Daysto | Daysto Grainyield | Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
1 SLB-9 149 76 115 2496 5056 31
2 | SLB-10 155 75 115 211 4083 26
3 | SLB-11 170 74 116 2525 5337 32
4 | SLB-12 173 78 114 2822 6750 26
5 | 104B(C) 127 74 113 1989 2669 26
6 | SLB-19 159 78 117 2456 4639 2.6
7 | SLB-25 164 74 112 2035 3222 28
8 | SLB-29 146 75 115 2518 4917 3.0
9 | SLB-39 124 75 115 2374 3806 25
10 | PMS-20B (C) 139 78 17 2026 3806 28
11 | SLB45 176 77 115 2140 3472 32
12 | SLB-46 167 74 113 2385 4222 3.0
13 | SLB-49 153 73 112 2120 3669 29
14 | SLB-50 144 72 110 2064 3361 28
16 | SLB-54 146 74 111 2039 2806 3.0
17 | SLB-56 154 73 112 2090 2639 29
18 | SLB-57 162 74 114 2042 3778 23
20 | BJMS-3B (C) 148 4l 109 1685 1806 26
21 | SLB-59 146 76 115 2276 2222 25
22 | SLB-60 147 76 116 2847 2361 25
23 | SLB-62 152 79 117 2013 2917 28
CV.% 15.6 23.9
C.Dat5% 107 165
Table 14: Performance selected B lines (BLT-11)
Sl Plant Days to Days to Grain yield Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
1 SLB-76 111 79 119 2212 31 27
2 | SLB-80 178 75 112 2881 4472 3.1
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Sl Plant Days to Days to Grain yield Fodder yield 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
4 | SLB-82 99 82 122 2208 2806 26
5 | PMS-20B (C) 145 78 117 2114 2639 3.1
6 | SLB-85 96 82 120 2517 3528 25
7 | SLB-26 178 78 116 2510 3611 28
8 | SLB-35 200 79 118 2532 4449 33
9 | SLB-28 191 77 117 2620 4723 39
10 | 104B (C) 151 78 118 2086 2500 25
11 | SLB-86 160 76 115 2451 3337 33
12| SLB-27 175 75 113 2239 3037 26
14 | SLB-22 179 80 118 3135 3750 25
15 | BJMS-2B (C) 161 74 114 1643 2083 23
19 | SLB-90 204 73 111 2320 2528 25
23 | SLB92 158 79 117 2246 3472 3.1
24 | SLB-93 179 78 117 2557 5139 29
CV.% 12.9 194
C.Dat5% 86 191
Table 15: Performance selected B lines (BLT-111)
Sl Plant Daysto | Daysto | Grainyield | Fodderyield | 100 seed
No Entry height flower mature (kg/ha) (kg/ha) weight
4 | SLB-33 150 75 114 1196 2389 26
6 | SLB-96 158 82 122 1819 1528 29
7 | SLB-97 188 78 118 1519 2778 27
9 | SLB-99 195 76 115 1176 1806 29
10 | 104B (C) 162 77 116 1056 2528 27
11 | SLB-100 179 75 115 1669 2500 28
12| SLB-101 157 78 116 1226 1945 3.1
13 | SLB-102 209 7 116 1860 2500 26
14 | SLB-103 157 78 117 1333 1945 27
15 | PMS-20B (C) 154 75 115 1415 2667 27
17 | SLB-105 194 78 117 1332 2361 3.1
19 | SLB-107 185 77 117 1236 2361 25
20 | SLB-19 180 73 112 2217 3945 28
CV.% 18.3 24.6
C.Dat5% 94 158

c. Evaluation of R lines: R line improvement for diversifying genetic base led to selection of 21 R lines out
of 48 lines. Selected R lines, viz. SLR-10, 13, 17, 24, 27, 30, 31, 34, 38, 39, 57, 60, 61. 64, 67, 71, 72 and
73 gave 3.5 to 30.7% more grain yield than the check RS-585 (Table 16 and 17).

Table 16: Performance of R lines (RLT-1)

Sl Plant | Daysto | Daysto Grain yield Fodder yield 100 seed
No Entry height | flower mature (kg/ha) (kg/ha) weight
1 SLR-17 152 80 118 1010 1945 33
2 | SLR-31 139 80 119 1174 1806 26
3 | SLR-38 134 76 115 1076 1667 27
4 | SLR-39 155 73 112 1221 2361 2.7
5 | RS-585(C) 162 70 110 847 2222 28
6 | SLR-45 154 74 113 1146 2083 28
7 | SLR47 129 75 115 1007 1805 28
8 | SLR-57 155 77 116 1194 2083 3.1
9 | SLR-60 142 76 115 1413 2945 29
10 | M-35-1(C) 150 73 112 771 2361 29
11 | SLR-61 146 76 116 904 2083 3.1
13 | SLR-64 162 77 115 1087 3056 3.1
14 | SLR-65 162 74 113 1187 2500 28
15 | RSLG-262 (C) 159 70 112 794 3472 3.1
16 | SLR-66 143 78 117 857 1945 2.7
17 | SLR-67 160 83 122 990 2361 3.0
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Sl Plant | Daysto | Daysto Grain yield Fodder yield 100 seed
No Entry height | flower mature (kg/ha) (kg/ha) weight
19 | SLR-69 131 78 17 828 2250 26
20 | CSV-14R (C) 152 70 109 971 3611 28
21 | SLR-70 156 87 127 1079 2389 29
22 | SLR-T1 129 86 126 1221 2778 3.1
23 | SLR-72 138 75 115 1050 2083 36
24 | SLR-73 162 85 124 1140 2361 36
CV.% 235 17.8
C.Dat5% 109 149

Table 17: Performance of R lines (RLT-I1)

Sl Plant | Daysto | Daysto | Grainyield Fodder yield 100 seed
No Entry height | flower mature (kg/ha) (kg/ha) weight
3 | SLR-77 129 7 116 1118 1527 33
4 | SLR-78 154 75 114 1228 1972 27
5 | CSV-14R(C) 123 74 114 1019 1805 25
6 | SLR79 133 77 115 1104 2250 26
7 | SLR-80 135 76 115 1004 2222 23
9 | SLR-82 114 81 121 1061 2250 26
10 | RSLG-262 (C) 122 75 115 979 1667 25
12 | SLR-84 102 78 119 1486 2694 25
13 | SLR-87 142 84 124 1172 2639 32
14 | SLR-88 119 82 122 1035 1945 26
15 | RS-585 (C) 113 81 121 1029 1972 25
17 | SLR-90 129 79 118 1068 1667 27
20 | M-35-1 (C) 116 75 116 1044 1945 22
21 | SLR-100 119 83 122 1030 2389 3.1
CV.% 173 204
C.Dat5% 79 139

d. Evaluation of Experimental Hybrids : All the 96 experimental hybrids tested were fully fertile. Sixteen
experimental hybrids out of 96 hybrids tested gave 9.7 to 41.6% more grain yield than CSH-15R. Some of
the best hybrids were 104A x SLR-28, SL-19A x SLR-28, BIMS-2A x SLR-59, BJMS-2A x SLR-13, AKR-
45A x SLR-28, AKR-45A x SLR-27, SL-51A x RSV-1137 (Table 10 and 11). Besides, 241 hybrids were
selected for grain yield and quality out of 669 test hybrids evaluated.

I11. Evaluation of germplasm accessions and segregating populations in rain fed situation

Out of 160 germplasm lines screened, 36 lines were selected for earliness, resistance to biotic and abiotic
stresses. Utilized 17 indigenous and 6 exotic lines in breeding for creating diversity in rabi
sorghum.Evaluation of 480 breeding lines (F2-F7 generations) led to selection of 39 lines for agronomic
superiority and grain characters.

IV. Nucleus and breeder seed production of parental lines of 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. The quantities of seed of 104A, 104B, RS-585 and
the hybrid were 75, 80, 85 and 120 kg, respectively.

V. Cataloguing of breeding material, maintenance/ characterization

Characterization of newly developed 42 CMS lines, 86 R lines and 89 varieties for 23 traits has been done.
Maintenance of 182 germplasm lines, 202 CMS lines (BC-5 to BC-2), 86 R lines, 89 varieties and 20 CRS
lines have been done. 81 lines were given for DUS testing and diversity analysis.

4. Publications

Research papers
e Chavan, U. D, J.V. Patil and M. S. Shinde; 2009, Nutritional and roti quality of sorghum genotypes;
Indonesian Journal of Agricultural Science, 10 (2) : 80-87
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e Chari Appaji, Prabhakar, MS Raut, AV Gadewar, AR Limbore and DM Bahadure. 2009.
“Sorghum production in India during Rabi 2008-09”. Jowar Samachar: 5 (2), p5.

e Chari Appaji, MS Raut, Prabhakar and AV Gadewar. 2009. Rabi sorghum situation 2008-09,
Jowar Samachar, Vol. 5 No 2.

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

e Das L. K., A. Annapurna and Prabhakar. 2009. Pseudomonas chlororaphis SRB 127 a useful
bioagent against Macrophomona stalk rot of sorghum. Jowar Samachar 5(1): 8-9.

e  Prabhakar, M Elangovan and MS Raut. 2010. Stability of new varieties for yield components in rabi
sorghum, Indian J. agric, Sci. 80 (2): 106-109.

e  Prabhakar, M. Elangovan, IK Das, DM Bahadure and MS Raut . 2009. “Superior diverse parental
line for the development of Rabi hybrid”. Jowar Samachar. 6, (1), p 2-3.

e Shinde, M. S,, Pol, K. M., Chudhary, S. B. and Chavan, U. D. (2009). Heat Unit efficiency in Sorghum.
Annals of Plant Physiology. 22 (1): 19 -21.

Popular articles
e Gadakh, S. R. and M.S. Shinde 2009. Rabi Jowrichi Nivad Mahatwachi, Agrowon 6 & 11.
e Gadakh, S. R and M.S. Shinde 2009. Rabi Jowri : Nave Sunshodhit van vah Vaishistey, Sarvamat:6
e Shinde, M. S.and J.V. Patil 2009. Leaflet — Rabi sorghum Variety for deep soil Phule Vasudha
e Shinde, M. S and J.V. Patil 2009. Leaflet — Rabi sorghum Variety for shallow soil Phule Anuradha

Technical bulletins/ books:

e Chavan, U, D. and Patil, J. V. (2010). Grain Sorghum Processing (Health, Ethnic and Industrial
Products from Grain Sorghum). International Book Distribution Co., Lucknow, UP, India. 1-184. ISBN
978-81-8189-471-7.

e Raut, M. S., Prabhakar, Gadewar A. V , Chari Appaji and Limbore A.R. , 2009. Rabi jowari
(Shoolu) che pragat krishi tantragyan" in Regional language (Marathi).

Presentations in Conferences/ Seminars

e  Arunkumar, B.,B.D.Biradar and P.M.Salimath.2009 Effect of low temperature regimes on seed set
percentage in rabi sorghum hybrids based on milo and maldandi source of male sterility Paper
presented in National Seminar on “Designing crops for the Changing Climate held at Birsa
Agricultural University, Kanke, Ranchi, Jharkhand, between October 30-31.

e Biradar, B. D.,G.M.Sajjanar and Prabhakar 2010 Genetic studies involving newly derived B lines
with maldandi garin quality in rabi sorghum. Paper presented at 40™ Annual group meeting on
Sorghum at Coimbatore held between 27-1-March-2010

e  Chavan, U. D. and Sorghum Scheme Staff. (2010). Sorghum Productivity enhancement of Maharashtra
and value added products for human health. Poster presntation In: 40" Annual Group Meeting of
Sorghum, held at Tamil Nadu Agricultural University, Coimbatore, from 27" February to 1% March,
2010.

e Gadewar, A. V.,IK Das, MS Raut and Prabhakar. 2009. Relation between internal stem colonization
of sorghum by Macrophomina phaseolina and external charcoal rot symptom expression-.Abstract
for 5™ International conference on Pathology, November 11-13, 2009, IARI, New Delhi.

e Ganapati Mukri, B.D.Biradar, D.S.Uppar and P.M.Salimath 2009 Genotype x environment
interaction for seed setting behavior and productivity traits rabi sorghum. Paper presented in
National Seminar on “Designing crops for the Changing Climate held at Birsa Agricultural
University, Kanke, Ranchi, Jharkhand, between October 30-31.

e Mallinath, B.D.Biradar and G.M. Sajjanar 2009, Identification of promising pop sorghum
genotypes for popping quality and yield Paper presented in National Seminar on A Road Map to
Emerging Trends in Food Processing and Marketing held at Pandit Jawaharlal Nehru College of
Agriculture and Research Institute, Karaikal, Tamil Nadu,India from 17 & 18 September 2009.pp
140-141

e Prabhakar, M Elangovan, Vilas A Tonapi and N Seetharama. 2009. Exploitation of Indigenous and
Exotic Sorghum Germplasm for Parental line Development, National Symposium on Recent Global
Developments in the management of plant genetic resources, December, 17-18, 2009, NBPGR,
New Delhi.

e Rao, S. S., N.Seetharam, J.S.Mishra, H.S.Talwar & Aswathama V.H 2010, Strategies for
enhancing drought adaptation and productivity of rabi sorghum under changing climate scenario.
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National Symposium on climate change and rainfed agriculture Feb, 18-20 CRIDA, Hyderabad pp
113-116

e Rekha.B.Chitapur, B.D.Biradar, G.M.Sajjanar and P.M.Salimath.2009 Interrelationship between
biometrical, biophysical and biochemical traits in rabi sorghum. Paper presented in National
Seminar on “Designing crops for the Changing Climate held at Birsa Agricultural University,
Kanke, Ranchi, Jharkhand, between October 30-31.

e Sajjanar, G.M.,N.Seetharama, M.S.Khuruvinshetti, B.D.Biradar,R.A.Balikai,M.H.Yashoda and
S.S. Biradar 2010 , Marker assisted improvement of R lines for shootfly resistance in sorghum,
Paper presented at 40" Annual group meeting on Sorghum at Coimbatore held between 27-1-
March-2010

e Sajjanar, G.M.,Biradar,B.D., Kuravinshetty M.S, Biradar,D.P, Yashoda M.H. and Biradar S.S.,
2009, Prospects of marker assisted improvement for terminal drought resistance in sorghum, Paper
presented in National Seminar on “Designing crops for the Changing Climate held at Birsa
Agricultural University, Kanke, Ranchi, Jharkhand, between October 30-31

e Sajjanar, G.M.,Prema.B.Patil, B.D.Biradar and Hemalatha 2009, Testing sorghum varieties of
northern dry zone of Karnataka for flaking. Paper presented in National Seminar on A Road Map
to Emerging Trends in Food Processing and Marketing held at Pandit Jawaharlal Nehru College of
Agriculture and Research Institute, Karaikal, Tamil Nadu,India from 17 & 18 September 2009,
ppl159

Registration of sorghum genetic stocks with NBPGR

e Registered the genetic stock RPOSV 3 as IC 573124, popping and high starch content source at
NBPGR, New Delhi

e Registered the genetic stock RSV 1006 as IC 573124, potential source of high grain and foddere
yield under irrigated condition at NBPGR, New Delhi.

e Elangovan, M, SS Rao, Prabhakar, VA Tonapi, HS Talwar and Chandra Sekhar Reddy. 2009.
Registration of genetic stock PEC-17 as IC 392140, INGR 09089 for high biomass, high grain
yield and drought tolerant at NBPGR, New Delhi.

e Six proposal of hybrids & varieties viz., Improved Ramkel., SPV 669, SPH 388, PKV Kranti,
AKSSV 22, PKV Ashwini have been submitted to PVP & FR authority and the proposal are under
examination.

Contributions made in compilation/ documentation
e  Prabhakar. 2009. AICSIP Rabi report 2008-09, AICSIP Tech Publication , Book No 1a of 4, AGM
2009-10, ND1: SD I - VIII)
e  Prabhakar. 2009. Report on Trials and Nurseries Rabi 2008-09, AICSIP Tech Publication , Book
No 1b of 4, AGM 2009-10, I - VII)
e  Prabhakar, AV Gadewar, VR Bhagwat and MS Raut. 2009. Proceedings of VII Annual Rabi Sorghum
Meeting held at CRS (DSR), Solapur on July 24, 2009.

Poster
e Chari Appaji, MS Raut, Prabhakar, AV Gadewar, DM Bahadure, AR Limbore and HS Gawali. 2009.
Varietal recommendations for rabi season in Maharashtra.

Publications in Marathi
e Chavan, U. D., Gadakh, S. R. and Dalvi, U. S. 2010. Sorghum is helpful for human health. Part-I.
Agro-one. 29", March, 2010. 10.
e Chavan, U. D., Gadakh, S. R. and Dalvi, U. S. 2010. Include crude fibers in our diet. Part-II. Agro-
one. 30", March, 2010. 10.

5. Extension activities

Six farmers days at MPKV, Rahuri were organized.

e Shetkari melava and shivar feri, organized by MPKV, Rahuri and Department of Agriculture at
Takali Khatgaon Tal. Ahmednagar on 18" January 2010. Attended by Dr. R.B.Deshmukh, Vice
Chancellor, Shri. Dada Patil Shelke, Ex. MLA, Shri. Dnyandeo Wafare, Executive Council
Member, Shri. K.V. Deshmukh, Joint Director of Agriculture, Pune., and Dr. J.V. Patil, Head,
Department of Botany, M.P.K.V.Rahuri.

e Shetkari melava and shivar feri, organized by MPKV, Rahuri and Department of Agriculture at
Aurad, Dist. Solapur on 30" January 2010. Attended by Dr. S.S.Mehetre, Director of Research, ,
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Sau. Sunitatai Gaikwad, Executive Council Member, Dr. J.R.Kadam, ADR, Solapur, Shri.
Sambhaji Gaikwad, S.D.O. Department of Agriculture, M.S. and Dr. Sharad Gadakh, Senior
Sorghum Breeder, M.P.K.V.Rahuri.

e Shetkari melava and shivar feri, organized by MPKV, Rahuri and Department of Agriculture at
Borkarwadi, Tal Baramati Dist Pune on 18" February 2010. Attended by Dr. Subhash Mehetre,

Director of Research, Dr. D.M.Sawant, and Director of Extension Education, Dr. P.S.Pol,
Sugarcane Specialist, Padegaon and Dr. Sharad Gadakh, Senior Sorghum Breeder,
M.P.K.V Rahuri.

e Shiwar feri and Beej din , organized by MPKV, Rahuri and Department of Agriculture at
Sorghum Improvement Project on 6™ March 2010. Attended by Shri. Balasaheb Thorat, Minister of
Agriculture, M.S., Hon. Shri. Harshwardhan Patil, Minister of Marketing & Trade, M.S.,Hon
Shri.Gulabrao Deokar, State Minister of Agriculture, M.S., Hon. Dr. R.B.Deshmukh, Vice
Chancellor, M.P.K.V.Rahuri, Shri. Dnyandeo Wafare, Executive Member of University, Shri. K.V.
Deshmukh, Joint Director of Agriculture, Pune. and Dr. J.V. Patil, Head, Department of Botany,
M.P.K.V Rahuri..

Krishi Melawa Participated as Guest Speaker:

S.No Particulars & Topic Date Place No. of Participants
1 Pre Monsoon Melawa | 6/5/2009 DEE, Dr.PDKV Akola -
2 Krishi Din 1/7/2009 DEE, Dr.PDKV Akola -
3 Rabi Shivar pheri 20t0 22/10/2009 | DEE, Dr.PDKV Akola -
4 Kharif krishi melawa 07/07/2009 Kanshiwani 175
5 Krishi melawa 07/03/2010 Palodi 400

Exhibition Participated:

S .No | Particulars & Topic Date Place No. of Participants
1 Agrotech - 2009 27" Dec to 29 Dec 2009 | Gondia -

Radio/TV Talk

S.No | Name of Scientist Individual/ Associated Date TV/Radio
1 Dr. S. M. Nemade Individual 17/5/09 AIR Akola
2 Shri. H.S. Gahukar Individual 20/5/09 AIR Akola
3 Dr. V.V. Kalpande Individual 30/5/09 AIR Akola
4 Dr. R.B. Ghorade Individual 10/6/09 AIR Akola
5 Shri. H.G. Kandalkar Individual 15/7/09 AIR Akola
6 Dr. S.M. Nemade Individual 12/7/09 AIR Akola
7 Dr. R.B. Ghorade Individual 10/8/09 ETV

e  Chavan, U.D., Increase the importance of sorghum by making vaule added products. All India Radio
Ahmednagar Broadcasting on 21 — 09 —2009 at 7.30 pm.

Farm Advisory Services:

S.No Name of Activates Year/Period No. of Participants
1 Farmers Queries 2009-10 30
2 Group Discussion 2009-10 10
3 Exposure Visit 2009-10 70
4 Card/Letter 2009-10 10
5 Mobile Agro Clinic 2009-10 -
6 Agro Technology Week 2009-10 -
7 Shivar Pheri Two, 2009-10 -
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Multi-location yield trials - Prabhakar & Sujay Rakshit
During the year 2009-10, the following 5 multi-location yields trials were conducted across locations.

1. Advanced Varietal and Hybrid Trial-I (Shallow soil)
2. Advanced Varietal and Hybrid Trial-II (Deep soil)
3. Initial Varietal and Hybrid Trial-I (Shallow soil)

4. Initial Varietal and Hybrid Trial-II (Deep soil)

5. Parental line trial

I. Advanced varietal & hybrid trial-I (shallow soil)

In this combined trial of varieties and hybrids, 22 varieties and 2 hybrids along with 4 checks were evaluated
for grain and fodder yield and other agronomic traits (Table 1.1).

e Days to flowering — The varieties and hybrid ranged for flowering from 74 to 82 days. SPV-
1903(123 d) matured earlier than the check Maulee (117 d)..

e Plant height — The range of plant height of varieties and hybrid was from 150 to 202 cm.

e Grain Yield — Ten varieties performed better than the check Mauli (982 kg/ha). The varieties SPV-
1891 (1112 kg/ha), SPV-1893 (1065 kg/ha), SPV-1806 (1032 kg/ha) and SPV-1829 (1024 kg/ha)
were superior by 13.23%, 8.45%, 5.09% and 4.27% over the check Mauli (982 kg/ha) respectively.
None of the hybrids were superior to the check CSH-15R (1139 kg/ha).

e Fodder yield: The varieties SPV-1905 (4126 kg/ha) gave the highest fodder yield in the trial. The
other varieties, which gave more than 10% fodder yield over the check Mauli (3355 kg/ha), were
SPV-1831, SPV-1888, SPV-1891, SPV-1829, SPV-1893 and SPV-1906. SPH 1618 (3498 kg/ha)
was on par with the check CSH-15R (3439 kg/ha).

e QGrain size — The varieties SPV-1888 (3.14g) and SPV-1831 (3.15g), and hybrid SPH-1648 (3.18g)
were better in grain size than the check Maulee (2.95g) and M 35-1 (3.08g).

Remarks — Varieties SPV-1891, SPV-1893, SPV-1806 and SPV-1829 were superior by 13.23%, 8.45%,
5.09% and 4.27% over the check Mauli, respectively. The variety SPV-1905 gave the highest fodder yield in
the trial. Other varieties, which gave more than 10% fodder yield over the check Mauli, were SPV-1831,
SPV-1888, SPV-1891, SPV-1829, SPV-1893 and SPV-1906.

IIl.  Advanced varietal & hybrid trial-1l (deep soil)

In this combined trial, 8 varieties and 3 hybrids along with 5 checks were evaluated for agronomic
superiority (Table 1.2). The performances of entries character-wise are as follows.

e Days to flowering — The varieties and hybrids ranged for flowering from 69 to 80 days.The hybrids
SPH-1618 (70 d), SPH-1647 (69 d) and SPH-1620 (70 d) matured earlier than the check CSV-22
(76 d) and M 35-1 (72 d).

e _Plant height — The plant height among test varieties varied from 192 to 227 cm.

e Grain Yield: The hybrids SPH-1620 (2826 kg/ha), SPH-1647 (2480 kg/ha) and SPH-1618 (2384
kg/ha) gave 23.29%, 8.20 and 4.01% more yield than the check CSH-15R (2292 kg/ha). The
varieties, SPV-1891 (2328 kg/ha), SPV-1833 (2297 kg/ha) and SPV-1830 (2277 kg/ha) were
superior to the check CSV-22 (2175 kg/ha) by 7.03%, 5.60 and 4.68% respectively.

e Fodder yield: The varieties SPV-1905 (8552 kg/ha) and SPV-1829 (7627 kg/ha) were better than
the check CSV-22 (6786 kg/ha) by 26.02% and 12.39% respectively. However, another check
CSV-18 (8238 kg/ha) stood 2" rank in the trial.

e  QGrain size — SPV-1835 (3.20g) and SPV-1905 (3.26g) showed better grain size the check CSV-
22(2.95¢g) and M35-1 (3.16g).

Remarks — Two hybrids SPH-1620 and SPH-1647 gave 23.29% and 8.20% more grain yield than the check
CSH-15R. The varieties, SPV-1891, SPV-1833 and SPV-1830 were superior to the check CSV-22 by
7.03%, 5.60 and 4.68%, respectively. For fodder yield, the varieties SPV-1905 and SPV-1829 were better
than the check CSV-22 by 26.02% and 12.39%, respectively.

Il Initial varietal & hybrid trial-I (shallow soil)

In this combined trial of varieties and hybrids 23 varieties and 4 hybrids along with 6 checks were evaluated
for agronomic traits (Table 2.1).
e Days to flowering — The varieties and hybrid ranged for flowering from 74 to 84 days. The variety
SPV-2050 matured earlier than the check Maulee.
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e  Plant height — The range of plant height of varieties and hybrids was from 146 to 204 cm.

e  QGrain yield: The varieties which gave more than 10% more grain yield than the check Mauli (1254
kg/ha) were SPV-2041 (1492 kg/ha), SPV-2031 (1464 kg/ha), SPV-2034 (1428 kg/ha) and SPV-
2046 (1404 kg/ha). None of the hybrids were superior as the check hybrid CSH-15Rwhich stood
first rank giving grain yield of 1815 kg/ha.

e Fodder yield: The variety SPV-2043 gave the highest fodder yield of 4620 kg/ha in the trial
showing 47.32% higher than the check Mauli (3136 kg/ha). The other entries giving more than 10%
superior fodder yield over check were SPV-2046, SPV-2045, SPV-2042, SPV-2034, SPV-2041,
SPV-2033, SPV-2044, SPV-2049, SPV-2048, SPV-2038 and SPV-2037. All the hybrids SPH-
1666, SPH-1665 and SPH-1664 performed better than the check CSH-15R (3090 kg/ha).

e  QGrain size — SPV-2037, SPV-2032, SPV-2038, SPV-2044 and SPV-2046 recorded better grain size
than the check Maulee.

Remarks — Interestingly, SPV-2034, SPV-2341, SPV-2346 yielded more than 10% grain and fodder yield
than the check, Mouli. Also, varieties which gave more than 10% more grain yield than the check Mauli
were SPV-2041, SPV-2031, SPV-2034, and SPV-2046.The variety SPV-2043 gave the highest fodder yield,
giving 47.32% more than the check Mauli. Other entries giving more than 10% superior fodder yield over
check were SPV-2046, SPV-2045, SPV-2042, SPV-2034, SPV-2041, SPV-2033, SPV-2044, SPV-2049,
SPV-2048, SPV-2038 and SPV-2037.

IV. Initial varietal & hybrid trial-ll (deep soil)

In this combined trial of varieties and hybrids, 23 varieties and 4 hybrids along with 6 checks were evaluated
for agronomic traits (Table 2.2).

e Days to flowering — The flowering in varieties and hybrids ranged from 66 to 76 days.

e  Plant height — The range of plant height of varieties and hybrids was from 166 to 248 cm.

e  QGrain yield: None of the varieties were superior than the check CSV-22 (2758 kg/ha) in grain yield.
But all the hybrids, SPH-1666 (2971 kg/ha), SPH-1664 (2746 kg/ha), SPH-1665 (2518 kg/ha) and
SPH-1663 (2400 kg/ha) were better than the check CSH-15R (2253 kg/ha).

e Fodder yield: The variety SPV-2043 gave the highest fodder yield of 9724(28.33 % more) as
compared to the check CSV-22 (7576 kg/ha). The other varieties which showed more than 10%
improvement over the check CSV-22 were SPV-2046, SPV-2039 and SPV-2045. All the hybrids
SPH-1666, SPH-1664, SPH-1663 and SPH-1665 were superior than CSH-15R (6606 kg/ha).

e Grain size — The entries SPV-2037, SPV-2038, SPV-2039, SPV-2042, SPV-2044, SPV-2046 and
SPH-1663 recorded higher grain size than the check CSV-22.

Remarks — All the hybrids, SPH-1666, SPH-1664, SPH-1665 and SPH-1663 were better than the check
CSH-15R for both grain and fodder yield. None of the varieties were superior to the check CSV-22 for grain
yield. The variety SPV-2043 gave the highest fodder yield, giving 28.33 % more than the check CSV-22 and
gave (27%) less grain yield as compared to the check. Other varieties which showed more than 10%
improvement over the check CSV-22 were SPV-2046, SPV-2039 and SPV-2045.

V. Parental line trial

A parental line trial consisting of 25 parents (A/B lines and R lines) was conducted at Rahuri, Solapur and
Bijapur (Table 3).

e There was good synchronization in parental lines, which indicated that there is no need for
staggered sowing of parental lines.

e Among B lines, 104 B gave the highest grain yield (2156kg/ha) followed by 1409 B (1911 kg/ha).

e The R line RR-2145 (2044 kg/ha) gave 28.95% more grain yield than the check RS-585 (1585
kg/ha).

e Other R lines, which performed better than RS-585 were BRL-148 (1775 kg/ha), BRL-127 (1744
kg/ha), BRJ-62 (1712 kg/ha), SPV-570 (1709 kg/ha), BRL-146 (1708 kg/ha), RR-06-01 (1669
kg/ha) and BRJ-358 (1667 kg/ha). The parents took 72 to 83 days for flowering.

Remarks- Among B lines, 104 B gave the highest grain yield followed by 1409B.The R line RR-2145 gave
28.95% more grain yield than the check RS-585. Other R lines, which performed better than RS-585, were
BRL-148, BRL-127, BRJ-62, SPV-570, BRL-146, RR-06-01 and BRJ-358. BRJ 356 A (3.38 g) and BRL
146 (3.48g) had highest grain weight as compared to 104 B and (3.03g) and RS 585 (3.29g).
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Performance across locations for 3 years (2007-09) shallow & deep soil
Performance of entries tested across locations for the last 3 years (Rabi 2007-2009) in
coordinated trials (AVHT and IVHT) in shallow and deep soil conditions

Performance in shallow soil: SPV-1798 and SPV-1803 tested in AVHT (SS) for all the 3 years indicated
that they were superior by 18.3% and 10.6% for grain yield over check Mauli, respectively (Table 4).
However, they were on par with the check for fodder yield. Evaluation of entries for 2 years in AVHT (SS)
and 1 year in IVHT (SS) showed that SPV-1829, SPV-1830, SPV-1831, SPV-1833 and SPV-1835 gave
21.0%, 15.2%, 15.0%, 13.3% and 15.0% more grain yield than check Mauli, respectively. These varieties
also indicated better fodder yield than the check

Performance in deep soil: SPV-1795 and SPV-1794 tested in AVHT (DS) for all the 3 years indicated that
they were superior by 15.1% and 11.4% for grain yield over check CSV-18, respectively (Table 5).
However, they were inferior for fodder yield than check CSV-18.Evaluation of entries for 2 years in AVHT
(DS) and 1 year in IVHT (DS) showed that SPV-1829, SPV-1830, SPV-1833 and SPV-1835 gave 10.1%,
14.5%, 13.2% and 18.0% more grain yield than the check CSV-18, respectively. However, all these entries
wee inferior in fodder yield over the check.

Table 4: Summary performance of entries in AVHT-Shallow soil for 3 years of testing across locations

SNo. [ Entries | Year/Trial | Grainyield (kg/ha) | Fodder yield (kg/ha) | 100 grainwt(g) | SF-DH% [ CR%
1. Performance of entries in 3 years of testing in AVHT

1 SPV 1798 | 2007-AVHT 1957 3718 2.90 33.9
2008-AVHT 1090 3373 3.30 39.6 38.0
2009-AVHT 973 3555 2.89 42.2 375
Mean 1340 3549 3.03 38.6 37.7

2 SPV 1803 | 2007-AVHT 1801 3283 2.60 30.3
2008-AVHT 989 3299 2.90 44.7 38.3
2009-AVHT 966 3434 21 42.6 34.3
Mean 1252 3339 2.70 39.2 36.3

Maulee

3 (Check) 2007-AVHT 1568 3116 2.80 454
2008-AVHT 846 3526 3.00 39.5 391
2009-AVHT 982 3355 2.95 40.5 26.2
Mean 1132 3332 2.90 418 32.6

2. Performance of entries in 2 years of testing in AVHT and 1 year in IVHT

1 SPH 1618 | 2007-IVHT 664 1784 2.50 45.9
2008-AVHT 1282 3900 2.80 60.1 40.9
2009-AVHT 1076 3498 2.90 43.9 36.8
Mean 1007 3061 2.73 49.9 38.8

2 SPV 1829 | 2007-IVHT 739 1844 2.70 30.2
2008-AVHT 1209 3455 3.00 46.9 30.2
2009-AVHT 1024 3740 2.91 38.2 37.0
Mean 991 3013 2.87 38.4 33.6

3 SPV 1830 | 2007-IVHT 712 1877 250 27.6
2008-AVHT 1118 3501 3.10 39.8 35.3
2009-AVHT 1003 3500 2.96 37.2 35.0
Mean 944 2959 2.85 34.8 35.1

4 SPV 1831 | 2007-IVHT 793 1809 240 33.0
2008-AVHT 1020 3457 3.10 42.5 33.7
2009-AVHT 1012 3956 3.15 42.0 26.6
Mean 942 3074 2.88 39.2 30.1

5 SPV 1833 | 2007-IVHT 751 1781 2.00 394
2008-AVHT 1067 3455 3.00 38.9 33.7
2009-AVHT 973 3599 2.74 42.6 36.2
Mean 930 2945 2.58 40.3 34.9

6 SPV 1835 | 2007-IVHT 808 1629 290 415
2008-AVHT 1172 3498 3.20 50.1 31.9
2009-AVHT 846 3527 3.02 394 42.2
Mean 942 2885 3.04 43.6 37.0

7 Maulee 2007-IVHT 628 1562 2.80 454

pr-rabi2009-10 Page 37 of 100



Directorate of Sorghum Research, Hyderabad ~“#4

i

H
)
=

S No. Entries Year/Trial Grain yield (kg/ha) | Fodder yield (kg/ha) 100 grainwt(g) | SF-DH% | CR%
2008-AVHT 846 3526 3.00 39.5 391
2009-AVHT 982 3355 2.95 40.5 26.2
Mean 819 2814 291 418 32.6
8 CSH15R | 2007-IVHT 766 1704 2.60 38.7
2008-AVHT 1014 3020 3.00 428 426
2009-AVHT 1139 3439 2.88 449 26.0
Mean 973 2721 2.80 42.1 34.3

Table 5: Summary performance of entries in AVHT-Deep soil for 3 years of testing across locations

SNo. | Entries | YearTrial [ Grainyield (kg/ha) | Fodder yield (kg/ha) | 100 grainwt(g) [ SF-DH% | CR%
1. Performance of entries in 3 years of testing in AVHT

1 SPV 1795 | 2007-AVHT 4413 6973 3.41 27.0
2008-AVHT 2374 8584 340 48.1 19.2
2009-AVHT 2127 7016 3.05 401 37.8
Mean 2971 7524 3.28 38.4 28.5

2 SPV 1794 | 2007-AVHT 4238 6623 3.50 384
2008-AVHT 2211 7251 3.30 40.9 334
2009-AVHT 2177 6333 3.09 384 38.5
Mean 2875 6736 3.30 39.2 35.9

3 CSV 18 2007-AVHT 3928 9184 3.19 39.6
2008-AVHT 1943 8495 3.30 41.2 14.5
2009-AVHT 1870 8238 3.26 444 35.0
Mean 2580 8639 3.25 41.7 24.7

2. Performance of entries in 2 years of testing in AVHT and 1 year in IVHT

1 SPH 1618 | 2007-IVHT 2734 10544 3.19 45.9
2008-AVHT 2315 6880 3.10 48.7 40.5
2009-AVHT 2384 6785 3.13 50.8 43.5
Mean 2478 8070 3.14 48.4 42.0

2 SPV 1829 | 2007-IVHT 2499 10665 3.20 302
2008-AVHT 2138 8406 3.30 30.9 40.6
2009-AVHT 2091 7627 3.06 41.0 355
Mean 2242 8899 3.18 34.0 38.0

3 SPV 1830 | 2007-IVHT 2484 10056 3.05 276
2008-AVHT 2235 6378 3.30 37.6 40.4
2009-AVHT 2277 6937 3.10 378 38.6
Mean 2332 7790 3.15 34.3 395

4 SPV 1833 | 2007-IVHT 2514 11451 2.80 394
2008-AVHT 2102 6898 3.10 345 40.1
2009-AVHT 2297 6423 2.90 435 41.0
Mean 2304 8257 2.93 39.1 40.5

5 SPV 1835 | 2007-IVHT 2623 10314 3.40 41.5
2008-AVHT 2373 8339 3.30 4.7 31.8
2009-AVHT 2211 6911 3.20 45.2 38.6
Mean 2402 8521 3.30 43.8 35.2

6 CSV 18 2007-IVHT 2293 12966 3.19 39.6
2008-AVHT 1943 8495 3.30 41.2 14.5
2009-AVHT 1870 8238 3.26 444 35.0
Mean 2035 9899 3.25 41.7 24.7
7 CSH15R | 2007-IVHT 2885 9407 322 38.7 325
2008-AVHT 2034 5515 3.30 43.8 311
2009-AVHT 2292 6146 3.1 46.0 33.1
Mean 2403 7023 3.21 42.8 32.2
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Annexure 1: List of collaborators from AICSIP centre for multi-location trials

DSR : Dr. Prabhakar, Principal Scientist, CRS (DSR),Solapur
Dr. S Audilakshmi, Principal Scientist, DSR, Hyderabad
Dr. VA Tonapi, Principal Scientist, DSR, Hyderabad
Dr. Sujay Rakshit, Principal Scientist, DSR, Hyderabad
Dr. M Elangovan, Senior Scientist, DSR, Hyderabad

Parbhani : Dr. SS Ambekar, Senior Sorghum Breeder, Officer In-charge, SRS, MAU, Parbhani
Bijapur . Dr. BD Biradar, Senior Sorghum Breeder, ARS, UAS, Bijapur
Dr. Gowri Sajjanar, Sorghum Breeder, ARS, UAS, Bijapur
Rahuri : Dr. SR Gadakh, Sorghum Improvement Project, MPKV, Rahuri
Dr. MS Shinde, Sorghum Improvement Project, MPKV, Rahuri
Akola : Dr. RB Ghorade, Sorghum Project, PDKV, Akola
Dharwad : Dr. MY Kamatkar, Senior Sorghum Breeder, UAS, Dharwad
Tandur : Dr. Sameer Kumar, Sorghum Breeder, ARS, ANGRAU, Tandur
Kovilpatti : Dr. R Sankarapandian, Sorghum Breeder, TNAU, Kovilpatti

Surat (Tancha) :  Dr. BD Jadhav, Research Scientiat, NAV, Surat

Roti quality of rabi sorghum genotypes

Evaluation of rabi sorghum genotypes (AVHT & IVHT) from Rahuri for roti and nutritional quality
(evaluated at Rahuri-UD Chavan and SR Gadakh): 17 sorghum genotypes from AVHT and 33 sorghum
genotypes from IVHT were evaluated for roti and nutritional quality parameters. Among the new sorghum
genotypes SPH 1618, SPH 1620, CSV 18 and Local check were found promising and comparable to the
check for roti as well as nutritional quality. Among the IVHT sorghum trials SPV 2036, SPV 2043 and SPV
2032 were found to be superior over local check. Other genotypes SPV 2033, SPV 2038, SPV 2045, SPV
2046 and SPH 1663 were found promising compared to local check and M 35-1.

Roti and nutritional quality evaluation of pre-released and released varieties of Rabi sorghum (evaluated at
Rahuri-UD Chavan and SR Gadakh): Eight genotypes were evaluated for their roti and nutritional quality.
The colour of the grain was found dull white to white and creamy white. Grains were found in round shape.
Hectoliter weight ranged from 73.85 to 79.81 Kg/hl. The protein content ranged from 9.36% to 10.47%;
soluble proteins 1.67% to 1.75%; total sugars from 1.29% to 1.92%; starch 66.84% to 69.12% and phenolics
0.51% to 1.45%. Organoleptic quality score range was equal in all the varieties except NRJ-1. These results
indicated that all genotypes studied in this experiment were found at par for roti and nutritional quality
except NRJ-1.

Selection and standardization of suitable variety for niche products like hurda: For Selection and
standardization of suitable variety for sorghum hurda, 20 genotypes were evaluated. The process has been
standardized for the preparation of sorghum hurda. For standardization of time and temperature gas stove
was used. Variety Phule Uttara was used for this experiment. With gas supply at medium flame (95-100 °C)
temperature for 5 min. a good quality hurda can be prepared. We also compared gas shegadi with
microwave and cow dung bhatti for the preparation of sorghum hurda for the same time and temperature.
The gas shegadi for medium flame (95-100 %C) was found more suitable for good quality hurda preparation.
For storage study brown paper bag, cloth bag and plastic bag were used for packing and stored at room
temperature (27 + 2 °C) and refrigerated conditions (10 + 2 °C). The cloth bag was found suitable for storage
of sorghum hurda for 2 days at room and 4 days at refrigerated conditions.

The selected genotypes were harvested at soft dough stage for hurda quality testing. The sorghum grains
separated from the earhead were roasted using gas shegadi at 95-100 °C for 5 min and then used for the
organoleptic evaluation using semi-trained judges and 1 to 9 point Hedonic scale. The genotype RSSGV 46,
P. Uttara, (c) and RSSGV 56 were found very good having more than 8.0 organoleptic score. For the
recovery (easy separation of grains from earhead) of the sorghum hurda RSSGV 46 and RSSGV 50 were
found more promising than the Phule Uttara (C).
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Compliance report of rabi breeding: Rabi 2009-10

S.No Locations AVHT IVHT
Deep soil | Shallow soil | Deep soil | Shallow soil | Date of receipt
1 |Parbhani 0 - 0 - 04/07/2010
2 |Rahuri I - 0 - 18/3/10
3 |Solapur (ADR) 0 - 0 - 04/07/2010
4  |Karad 0 - - - 04/08/2010
5 |Rahuri (Chas) (S) - 0 - 0 16/4/10
6 [CRS, Solapur (S) - 0 - 0 04/06/2010
7 |Mohol (S) - 0 - 0 31/3/10
8 |Aurangabad 0 - - - 04/07/2010
9 |Ekarjuna 0 - - - 04/01/2010
10 |Dharwad 0 - 0 - 19/5/10
11 |Bijapur 0 0 0 0 15/5/10
12 |Gulbarga 0 - - - 04/08/2010
13 |Raichur 0 - - - -
14 |Bheemarayanagudi 0 - 0 - 29/4/10
15 |Hagari 0 - - - -
16 |Bagalkot 0 - 0 - 18/5/10
17 |Tandur 0 - 0 - 14/5/10
18 |Tancha 0 - 0 - 05/03/2010
19 [Kovilpatti 0 - 0 - 04/02/2010
20 |Surat 0 19/4/10
Codes and pedigrees of rabi entries included in rabi 2009-10
I. Advanced hybrid & varietal trial (AVHT) (shallow soil)
S.No| Centre Centre Entry Pedigree Codes
code R-l R-Il R-lIl
1 [SR401 Bayer Biosci [SPH 1618 |PSA 91 x PSR 93 601 631 661
2 |[DJ4001  |Devgen SPH 1648 [* 602 632 662
3 |RSV 768 Rahuri ISPV 1798 |(RSLG112 x IS 4913) x (CSV 216-209) 603 633 663
4 |AKSV 47R |Akola SPV 1803 [ 604 634 664
5 |[RSV 827 [Rahuri ISPV 1806  |CSV 216 x RSE 2 605 635 665
6 |CRS13  [Solapur SPV 1828  [SPV 1537 x RSLG 262 606 636 666
7 |ICRS14  [Solapur ISPV 1829  [SPV 655 x SPV 1538 607 637 667
8 |[RSV 1006 [Rahuri ISPV 1830 |CSV 216 x SPV 1501-1 608 638 668
9 [RSV912 [Rahuri ISPV 1831  [Barshi type x SPV 1359 609 639 669
10 |RSV 605 Rahuri ISPV 1833 [SPV 1359 x Sel 3 610 640 670
11 |PVR 647 |Parbhani ISPV 1835  Bold sel from Yashoda x Moti 100 611 641 671
12 [TNDS1  [Tandur SPV 1888 |M 35-1 x CSV 216R 612 642 672
13 |RS 1063 Rahuri ISPV 1889 |RSV 214 x RSFR 9509-16-1-1-1 613 643 673
14 |RSV 1068 |Rahuri SPV 1891 |RSFR 9509 x RSE 3-3-1-1-1 614 644 674
15 |RSV 1020 Rahuri ISPV 1892 |RSLG 262 x GRS-1-5-8-2-1 615 645 675
16 |RSV 1089 Rahuri ISPV 1893  |SPV 1052 x RSFR 9509-17-1-1-1 616 646 676
17 BV 21 Bijapur SPV 1895 [Sel 3x CSV 8R 617 647 677
18 BJVT1 Bijapur SPV 1897  [Sel M 35-1 x CSV 216R 618 648 678
19 |ICRS16  [Solapur ISPV 1900  [SPV Chungijoot x PEC 16 619 649 679
20 |CRS15  [Solapur ISPV 1901  [SPV 1359 x SPV 655 620 650 680
21 |AKSV 70R |Akola SPV 1903 [ 621 651 681
22 |PVR650 [Parbhani  [SPV 1904 |SPV 655 x Phule Yashoda 622 652 682
23 |PVR651 |Parbhani  [SPV 1905 |PVR 453 x Gidda Maldandi Sel 2 623 653 683
24 |PVR652 |Parbhani  |SPV 1906 |Phule Yashoda x SPV 655 F4 B 624 654 684
25 |Check Solapur ICSH 15R  [104AxRS 585: 104A=296BxSwati, 2906B=1S3922xKarad local. IS
3922-kafir durra -Karad local. 625 655 685
RS 585(CS 3541 x M35-1) x Nandyal rabi local
26 |Check Bijapur M 35-1 Land race sel. from local maldandi bulk 626 656 686
27 |Check Rahuri Mauli Land race selection from Ahmednagar district, M.S. 627 657 687
28 Local check |Local check |Check Local | Local Local
check | check | check
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Il.  Advanced hybrid & varietal trial (AVHT) (deep soil)

S. | Centre Centre Entry Pedigree Code
No. code R-I R-Il R-lll
1 SR 401 Bayer Bioseeds [SPH 1618  |PSA 91 x PSR 93 701 721 4
2 |RSH915 [Rahuri ISPH 1620  [1409A x RR 2145 702 722 742
3 |RSH989 |Rahuri SPH 1647  [104A x RR 06-1 703 723 743
4 |RSV 647 [Rahuri SPV 1794  (RSLG 112 x IS 4913) x CSV 216-9 704 724 744
5 |PVR638 |Parbhani ISPV 1795  |PVR 453 x GM 705 725 745
6 [CRS14  [Solapu ISPV 1829  |SPV 655 x SPV 1538 706 726 746
7 |RSV 1006 [Rahuri ISPV 1830  |SPV 1359 x Sel 3 707 727 747
8 |RSV605 |Rahuri ISPV 1833. |SPV 1359 x Sel 3 708 728 748
9 |PVR647 |Parbhani ISPV 1835  |Bold sel from Yashoda x Moti 100 709 729 749
10 |RSV 1068 [Rahuri ISPV 1891  |RSFR 9509 x RSE 3-3-1-1-1 710 730 750
11 |PVR 651 [Parbhani ISPV 1905  |PVR 453 x Gidda Maldandi Sel 2 711 731 751
12 [Check Bijapur M 35-1 Land race sel. from local maldandi bulk 712 732 752
13 [Check Solapur CSH15R  [104AXRS 585: 104A=296BxSwati,
296B=1S3922xKarad local. IS 3922-kafir durra - 713 733 753
Karad local.
RS 585(CS 3541 x M35-1) x Nandyal rabi local
14 |Check Parbhani CSV 18 Selection from CR-4 x 1S-18370 714 734 754
15 [Check Rahuri CSV 22 SPV-1359 x RSP-2 715 735 755
Local | Local | Local
16 Local check |Local check check | check | check

II. Initial hybrid & varietal trial (IVHT) (shallow soil)

S. | Centre code | Centre Entry Pedigree Code
No. R-1 R-Il R-1ll
1 JAKSV 178R |Akola SPV 2029 Selection from (SPV 1201 x Ringni) - 5 1001 1041 1081
2 JAKSV 153R |Akola SPV 2030 Selection from Sindewahi local 15 1002 1042 1082
3 |AKSV 177R |Akola SPV 2031 Selection from Ekarjuna local 12 1003 | 1043 1083
4 BJV 04 Bijapur SPV 2032 GRS 1 x Popsorghum 1004 1044 1084
5 BJV42 Bijapur SPV 2033 [GRS 1 x CSV 216R] x CSV 216R 1005 1045 1085
6 BJV 44 Bijapur SPV 2034 [GRS 1 x CSV 216R] x CSV 216R 1006 1046 1086
7 BJV 65 Bijapur SPV 2035 M 35-1 x CSV 216R 1007 1047 1087
8 BJV74 Bijapur SPV 2036 RSLG 262 x 9-13 1008 1048 1088
9 |CRS 17 Solapur  |SPV 2037 ISPV 1537 x RS 585-3 1009 1049 1089
10 |CRS 18 Solapur  |SPV 2038 ICSV 14R x SPV 1537-1-4 1010 1050 1090
11 |CRS 19 Solapur  |SPV 2039 Chungi Mal 3 x PEC 15-3 1011 1051 1091
12 |CRS 20 Solapur  |SPV 2040 Chungi Maldandi x PEC 17-3 1012 1052 1092
13 |CRS 21 Solapur  |SPV 2041 Selection from PEC 10-1 1013 1053 1093
14 [EP 87 DSR (ME) [SPV 2042 IC 343586 1014 1054 1094
15 [EP 92 DSR (ME) [SPV 2043 IC 343591 1015 1055 1095
16 PVR 639 Parbhani  |SPV 2044 (RSLG 208 x 4852) 1016 1056 1096
17 |PVR 661 Parbhani  [SPV 2045 M 35-1 x RR 9808 1017 1057 1097
18 RSV 1090  |Rahuri SPV 2046 SPV 1502 x RSFR 9509-17-1-2-1-1 1018 1058 1098
19 RSV 1093  |Rahuri SPV 2047 SPV 1502 x RSFR 9509-22-1-1-1-1 1019 1059 1099
20 RSV 1098  |Rahuri SPV 2048 SPV 1502 x RSFR 9509-11-1-1-1-1 1020 1060 1100
21 RSV 1190  |[Rahuri SPV 2049 RSV 491 x RSV 273 1021 1061 1101
22 [TKS 0809  [Kovilpatti  [SPV 2050 ISPV 772 x S 35 1022 1062 1102
23 [TKS 0816 [Kovilpatti  |SPV 2051 ISPV 772 x ICSV 272 1023 1063 1103
24 [CRS 22 Solapur  |SPH 1663 104A x SLR 57 (Sel IS 19158-2) 1024 1064 1104
25 RSH1010  |Rahuri SPH 1664 1409A x RR 06-03 1025 1065 1105
26 RSH 1011  |Rahuri SPH 1665 1409A x RR 06-01 1026 1066 1106
27 |CSH 15R Solapur ~ |CSH 15R 104AXRS 585: 104A=296BxSwati, 296B=1S3922xKarad 1027 1067 1107
local. 1S 3922-kafir durra -Karad local.
RS 585(CS 3541 x M35-1) x Nandyal rabi local
28 |CSV 18 CSV 18 Selection from CR-4 x 1S-18370 1028 1068 1108
29 |CSV 22 CSV 22 SPV-1359 x RSP-2 1029 1069 1109
30 M 35-1 M 35-1 Land race sel. from local maldandi bulk 1030 1070 1110
31 Maulee Rahuri Maulee Land race selection from Ahmednagar district, M.S. 1031 1071 1111
32 |Local check |Local check|Local check |Local check 1032 1072 1112
33 Davgen  |SPH 1666 1033 1073 1113
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IV. Initial hybrid & varietal trial (IVHT) (deep soil)

Nsd. Centre code  [Centre Entry Pedigree B C;_d”e =i

1 |AKSV 178R IAkola SPV 2029 Selection from (SPV 1201 x Ringni) - 5 801 841 881

2 |AKSV 153R IAkola ISPV 2030 Selection from Sindewahi local 15 802 842 882

3 JAKSV 177R Akola SPV 2031 Selection from Ekarjuna local 12 803 843 883

4 |BJV 04 Bijapur SPV 2032 GRS 1 x Popsorghum 804 844 884

5 [BJV42 Bijapur SPV 2033 [GRS 1x CSV 216R] x CSV 216R 805 845 885

6 BJNV44 Bijapur SPV 2034 [GRS 1x CSV 216R] x CSV 216R 806 846 886

7 |BJV65 Bijapur SPV 2035 M 35-1 x CSV 216R 807 847 887

8 BN74 Bijapur SPV 2036 RSLG 262 x 9-13 808 848 888

9 |CRS17 Solapur SPV 2037 SPV 1537 x RS 585-3 809 849 889

10 [CRS 18 Solapur SPV 2038 ICSV 14R x SPV 1537-1-4 810 850 890

11 |CRS 19 Solapur SPV 2039 Chungi Mal 3 x PEC 15-3 811 851 891

12 |CRS 20 Solapur SPV 2040 Chungi Maldandi x PEC 17-3 812 852 892

13 |CRS 21 Solapur ISPV 2041 Selection from PEC 10-1 813 853 893

14 |EP 87 DSR (ME)  [SPV 2042 IC 343586 814 854 894

15 [EP 92 DSR (ME)  [SPV 2043 IC 343591 815 855 895

16 |PVR 639 Parbhani SPV 2044 (RSLG 208 x 4852) 816 856 896

17 |PVR 661 Parbhani SPV 2045 M 35-1 x RR 9808 817 857 897

18 [RSV 1090 Rahuri SPV 2046 ISPV 1502 x RSFR 9509-17-1-2-1-1 818 858 898

19 [RSV 1093 Rahuri SPV 2047 ISPV 1502 x RSFR 9509-22-1-1-1-1 819 859 899

20 RSV 1098 Rahuri SPV 2048 ISPV 1502 x RSFR 9509-11-1-1-1-1 820 860 900

21 RSV 1190 Rahuri ISPV 2049 RSV 491 x RSV 273 821 861 901

22 [TKS 0809 Kovilpatti ISPV 2050 ISPV 772x S 35 822 862 902

23 [TKS 0816 Kovilpatti ISPV 2051 ISPV 772 x ICSV 272 823 863 903

24 |CRS 22 Solapur SPH 1663 104A x SLR 57 (Sel IS 19158-2) 824 864 904

25 |RSH 1010 Rahuri SPH 1664 1409A x RR 06-03 825 865 905

26 |RSH 1011 Rahuri SPH 1665 1409A x RR 06-01 826 866 906

27 |CSH15R Solapur Check 104AxRS 585: 104A=296BxSwati, 296B=1S3922xKarad 827 867 907

local. 1S 3922-kafir durra -Karad local.
RS 585(CS 3541 x M35-1) x Nandyal rabi local

28 |CSV 18 Check Selection from CR-4 x 1S-18370 828 868 908

29 |CSV22 Check ISPV-1359 x RSP-2 829 869 909

30 [M 3541 Check Land race sel. from local maldandi bulk 830 870 910

31 [Maulee Rahuri Check Land race selection from Ahmednagar district, M.S. 831 871 911

32 |Local check Local check  |Local check Local check 832 872 912

33 Devgen SPH 1666 833 873 913

V. Parental line trial
. Codes

'S. No. Centre code Centre Entry Pedigree B Bl Bl
1 104A Solapur PLO9R-1 296 B x Swati 1201 1231 1261
2 104B Solapur PLO9R-2 296 B x Swati 1202 1232 1262
3 401A Bijapur PLO9R-3 ISB 1066 x P. White 1203 1233 1263
4 401B Bijapur PLO9R-4 ISB 1066 x P. White 1204 1234 1264
5 BRJ 356A Bijapur PLO9R-5 Honuutugi local 1205 1235 1265
6 BRJ 356B Bijapur PLO9R-6 Honuutugi local 1206 1236 1266
7 BRJ 358 Bijapur PLO9R-7 Sel from IS 33742 1207 1237 1267
8 BRJ 62 Bijapur PLO9R-8 A1 x SPV 488 1208 1238 1268
9 BRL 112 Bijapur PLO9R-9 ISPV 570 x SPV 86 1209 1239 1269
10  |BRL127 Bijapur PLO9R-10 R 354 x BRJ 358 1210 1240 1270
11 |BRL 146 Bijapur PLO9R-11 BRJ 62 x RSLG 262 1211 1241 1271
12 |BRL 148 Bijapur PLO9R-12 BRJ 62 x RSLG 262 1212 1242 1272
13 |CMS 1409A Rahuri PLO9R-13 1409A 1213 1243 1273
14 |CMS 14098 Rahuri PLO9R-14 104 B x ICSB 36209 1214 1244 1274
15 |CSV 14RA Bijapur PLO9R-15 M 35-1 x (CS 2947 x CS 2644) x M 35-1 1215 1245 1275
16 |CSV 14RB Bijapur PLO9R-16 M 35-1 x (CS 2947 x CS 2644) x M 35-1 1216 1246 1276
17 [P1-1-5 Bijapur PLO9R-17 Sel from Chitrapur local 1217 1247 1277
18 M31-2A Bijapur PLO9R-18 Mutant from M 35-1 1218 1248 1278
19 M31-2B Bijapur PLO9R-19 Mutant from M 35-1 1219 1249 1279
20 |RR06-01 Rahuri PLO9R-20 ICSV 216 x RSLG 871 1220 1250 1280
21 |RR06-03 Rahuri PLO9R-21 ICSV 216 x RSLG 871 1221 1251 1281
22 |RR2145 Rahuri PLO9R-22 RSFR 3 x Sel 3 1222 1252 1282
23 RS 585 Solapur PLO9R-23 (CS 3541 x M 35-1) x Rabi local selection 1223 1253 1283
24 Ruddewadi-2 Bijapur PLO9R-24 Selection from Raddewadi local 1224 1254 1284
25 [SPV 570 Bijapur PLO9R-25 5-4-1 x SB 40 1225 1255 1285
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Table 1.1 Summary of performance of varieties and hybrids-AVHT-I - Shallow soil

S. Entry Centre GY Group FY DTF DM Pl.ht GW SF-DH SB-DH CR%
No Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R | Mean | R
1 SPH 1618 Bayer Biosci 1076 3 ABC 3498 14 75 22 119 18 171 22 2.91 16 43.9 21 11.8 16 | 368 | 23
2 SPH 1648 Devgen 1056 6 ABCD 3082 26 75 23 118 20 172 20 3.18 1 48.3 29 20.5 31| 430 | 30
3 SPV 1798 Rahuri 973 17 | ABCDEFG 3555 1 79 14 122 12 192 7 2.89 17 422 14 11.8 151 375 | 25
4 SPV 1803 Akola 966 18 | BCDEFGH 3434 18 81 3 124 3 167 26 2.711 28 426 17 16.6 28 | 343 15
5 SPV 1806 Rahuri 1032 7 ABCDEF 3385 19 80 8 123 8 199 2 277 | 25 424 15 9.6 6 34.7 17
6 SPV 1828 Solapur 848 23 | EFGH 27175 27 75 24 118 21 153 27 277 | 24 428 19 8.4 2 29.9 10
7 SPV 1829 Solapur 1024 8 ABCDE 3740 5 77 21 120 16 179 15 2.91 15 38.2 9 9.0 4 370 | 24
8 SPV 1830 Rahuri 1003 12 | ABCDEFG 3500 13 79 14 123 10 190 9 2.96 12 37.2 8 12.0 17 | 35.0 18
9 SPV 1831 Rahuri 1012 11 ABCDEF 3956 2 81 7 123 7 198 3 3.15 2 42.0 13 11.5 13 | 26.6 4
10 | SPV 1833 Rahuri 973 16 | BCDEFGH 3599 10 80 12 122 1 194 5 274 | 26 426 18 15.8 26| 362 | 2
11 | SPV 1835 Parbhani 846 24 | EFGH 3527 12 81 3 124 5 178 16 3.02 9 394 10 15.2 25 | 422 | 29
12 | SPV 1888 Tandur 765 28 | H 3832 3 82 2 125 2 183 13 3.14 3 57.7 31 16.5 27 | 293 8
13 | SPV 1889 Rahuri 1013 9 ABCDEF 3267 21 80 10 123 6 190 8 287 | 20 39.6 11 12.4 19| 35 11
14 | SPV 1891 Rahuri 1112 2 AB 3741 4 79 19 122 12 202 1 286 | 21 44.9 25 10.6 8 396 | 27
15 | SPV 1892 Rahuri 990 14 | ABCDEFG 3607 9 81 6 123 8 192 6 2.88 19 44.8 23 10.9 11 ] 380 [ 26
16 | SPV 1893 Rahuri 1065 5 ABCD 3740 6 79 19 122 15 195 4 2.72 27 35.0 5 10.1 7 399 | 28
17 | SPV 1895 Bijapur 952 19 | BCDEFG 3264 | 22 79 16 122 15 168 25 2.81 22 36.5 7 10.7 9 32.8 13
18 | SPV 1897 Bijapur 949 20 | CDEFGH 3483 15 80 12 123 9 183 14 2.97 11 45.1 26 7.8 1 354 19
19 | SPV 1900 Solapur 843 25 | EFGH 3234 | 24 80 8 124 4 177 18 3.06 7 471 28 18.1 30 | 33.0 14
20 | SPV 1901 Solapur 1013 10 | ABCDEFG 3466 16 79 17 122 13 189 10 3.04 8 344 3 8.7 3 29.7 9
21 | SPV 1903 Akola 993 13 | ABCDEFG 2649 | 28 80 10 123 7 150 28 279 | 23 49.6 30 141 24 | 324 12
22 | SPV 1904 Parbhani 836 26 | FGH 3261 23 79 18 122 14 170 23 2.97 10 454 27 13.9 22 | 3641 20
23 | SPV 1905 Parbhani 808 27 | GH 4126 1 82 1 125 1 188 12 2.93 14 431 20 9.1 5 27.0 5
24 | SPV 1906 Parbhani 908 21 DEFGH 3694 7 81 3 124 5 188 1 3.07 6 425 16 12.7 20 | 273 6
25 | CSH15R Solapur 1139 1 A 3439 17 74 25 117 22 171 21 2.88 18 44.9 24 12.1 18 | 26.0 1
26 | M351 Bijapur 848 22 | FGH 3087 25 76 22 119 17 168 24 3.08 5 441 22 13.1 21| 346 16
27 | Mauli Rahuri 982 15 | ABCDEFG 3355 20 74 28 17 23 176 19 2.95 13 40.5 12 10.9 10 | 26.2 2
28 | Local Check 1065 4 ABCD 3636 8 76 23 119 19 177 17 3.08 4 35.3 6 171 29| 363 | 22

IS-2312/ E36-1® 30.6 2 1.5 14 | 29.0 7

DJ-6514/ SPV-86 78.6 32 247 32 | 26.6 3

LOC. MEAN 967 3462 181 122 181 2.93 426 12.8

C.V. (%) 23.94 19.42 3.88 2.48 10.56 8.78 2047 46.32 19.93

F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.42

Plot Size -

R- Ranking, GY-Grain yield (kg/ha), PLht - Plant height (cm.), DTF - Days to 50% flowering, DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -100 Grain weight (g), SF-DH -Shoot Fly dead hearts(%)-28 DAE, SB-DH -Stem borer
dead hearts(%) 45 DAE, Charcoa rot (%). Local check varied from location to location.*Percent over Mauli for varieties and CSH-15R for hybrids.
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Table 1.2 Summary of performance of varieties and hybrids - AVHT-II - Deep soil

S. Entry Centre GY Group FY Group DTF DM Pl.ht GW SF-DH SB-DH CR%
No Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R
1 SPH 1618 Bayer Bioseeds 2384 3 | BC 6785 7 | DEF 70 12 111 14 196 12 3.13 5 50.8 19 1.1 10 | 435 18
2 | SPH 1620 Rahuri 2826 1 A 5988 14 | G 70 13 114 11 204 11 2.99 13 44.9 14 11.7 13 | 4041 13
3 | SPH 1647 Rahuri 2480 2 | B 6254 11 | EFG 69 14 112 13 204 10 3.10 8 49.9 18 134 17 | 426 17
4 | SPV17%4 Rahuri 2177 10 | BCDE 6333 10 | DEFG 72 9 115 10 219 4 3.09 9 384 6 13.0 16 385 9
5 | SPV1795 Parbhani 2127 12 | CDEF 7016 4 | CD 76 3 120 3 217 7 3.05 11 4041 9 8.8 3 37.8 8
6 | SPV1829 Solapur 2091 14 | DEF 7627 3 | BC 75 6 118 7 212 9 3.06 10 41.0 10 9.3 4 355 7
7 | SPV 1830 Rahuri 2277 7 | BCD 6937 51D 74 7 118 6 222 2 3.10 7 378 5 14.7 19 38.6 1
8 | SPV 1833 Rahuri 2297 5 | BCD 6423 9 | DEFG 73 8 116 8 221 3 2.90 14 435 1 11.5 12| 410 14
9 | SPV 1835 Parbhani 2211 9 | BCDE 6911 6 | D 76 4 119 4 216 8 3.20 3 45.2 15 9.8 6 38.6 10
10 | SPV 1891 Rahuri 2328 4 | BCD 6741 8 | DEF 75 5 119 5 226 1 3.04 12 44.9 13 10.9 9 419 16
11 | SPV 1905 Parbhani 2099 13 | DEF 8552 1 1A 80 1 122 1 218 6 3.26 1 48.8 17 7.5 1 34.5 4
12 | M35-1 Bijapur 1920 15 | EF 6253 12 | EFG 72 10 116 9 195 13 3.16 4 40.0 8 12.5 15 33.2 3
13 | CSH15R Solapur 2292 6 | BCD 6146 13 | FG 70 1 114 12 192 14 3.1 6 46.0 16 13.9 18 331 2
14 | CSV 18 Parbhani 1870 16 | F 8238 2 | AB 78 2 122 2 219 5 3.26 2 444 12 8.0 2 35.0 6
15 | CSV 22 Rahuri 2175 11 | BCDE 6786 7 | DE 76 4 119 5 227 1 2.95 15 39.7 7 9.8 7 41.4 15
16 | Local Check 2237 8 | BCD 6477 10 | DEFG 73 9 17 9 195 14 3.23 3 37.6 4 11.4 11 394 12

1S-2312/ E36-1 ® 251 1 12.3 14 | 247 1

DJ-6514/ SPV-86 83.7 20 22.3 20 349 5

LOC. MEAN 2237 6842 74 17 211 3.10 43.4 11.5 375

C.V. (%) 26.58 21.07 6.47 4.87 9.76 10.12 15.86 60.66 11.19

F (Probability) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 082 0.04

Plot Size

R- Ranking, GY-Grain yield (kg/ha), PLht - Plant height (cm.), DTF - Days to 50% flowering, DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -100 Grain weight (g), SF-DH -Shoot Fly dead hearts(%)-28 DAE, SB-DH -Stem borer
dead hearts(%) 45 DAE, Charcoa rot (%). Local check varied from location to location.*Percent over Mauli for varieties and CSH-15R for hybrids.

pr-rabi2009-10 Page 44 of 100



\@ Directorate of Sorghum Research, Hyderabad “#4

g
P

Table 2.1 Summary of performance of varieties and hybrids-IVHT-I Shallow soil

S. Entry Centre GY FY DTF DM Pl.ht GW SF-DH SB-DH CR%
No Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R
1 SPV 2029 Akola 1299 12 3413 23 82 6 126 4 194 9 2.83 24 443 14 7.9 2 38.2 26
2 SPV 2030 Akola 1123 23 3035 28 81 9 124 13 176 23 3.09 11 45.0 16 226 36 35.3 13
3 SPV 2031 Akola 1464 6 2954 29 83 5 126 2 170 28 2.99 18 51.6 29 8.2 3 324 5
4 SPV 2032 Bijapur 1104 24 3228 25 79 17 122 18 165 30 3.29 5 43.6 9 14.3 28 36.1 18
5 SPV 2033 Bijapur 1033 30 3725 8 82 8 125 9 199 3 2.74 27 441 12 84 4 36.4 19
6 SPV 2034 Bijapur 1428 7 3836 5 80 12 124 12 204 1 2.73 28 44.6 15 75 1 39.6 30
7 SPV 2035 Bijapur 998 32 3416 22 82 6 125 8 193 10 2.93 20 45.2 17 111 16 38.0 24
8 SPV 2036 Bijapur 1135 21 2943 30 79 16 122 16 181 18 3.02 17 47.3 22 8.6 5 38.3 28
9 SPV 2037 Solapur 1017 31 3493 18 78 19 121 20 175 24 3.78 1 51.5 28 10.8 15 40.9 35
10 | SPV 2038 Solapur 1075 26 3589 14 78 20 122 19 165 30 3.46 2 49.8 26 15.5 34 38.0 24
1 SPV 2039 Solapur 1138 20 2786 32 83 4 126 3 175 26 3.12 9 49.2 24 11.2 17 33.9 6
12 | SPV 2040 Solapur 1036 29 3441 20 79 15 122 17 180 19 2.85 23 43.5 7 12.2 22 39.9 31
13 | SPV 2041 Solapur 1492 5 3807 7 77 23 120 22 175 25 3.11 10 43.9 10 9.7 10 35.9 17
14 | SPV 2042 DSR (ME) 1314 11 3965 4 81 10 124 11 167 29 291 21 47.0 21 12.9 26 35.1 10
15 | SPV 2043 DSR (ME) 1057 27 4620 1 83 3 125 10 183 17 2.81 25 50.5 27 15.0 32 38.3 28
16 | SPV 2044 Parbhani 1150 19 3673 9 83 2 125 5 180 20 3.37 3 49.6 25 15.5 33 40.8 34
17 | SPV 2045 Parbhani 1233 16 4415 3 81 1 124 13 190 1" 3.05 14 40.4 4 94 8 36.6 20
18 | SPV 2046 Rahuri 1404 9 4426 2 81 10 123 15 195 8 3.37 4 46.0 18 10.4 12 35.3 13
19 | SPV 2047 Rahuri 1177 18 3435 21 80 13 123 14 200 2 2.80 26 44.0 11 12.8 25 35.1 10
20 | SPV 2048 Rahuri 1279 13 3626 12 79 14 122 16 197 6 3.05 15 443 13 11.4 18 40.7 33
21 SPV 2049 Rahuri 1045 28 3658 1 82 7 125 6 198 4 2.81 25 414 5 1.4 19 36.7 22
22 | SPV 2050 Kovilpatti 1252 15 2891 3 74 27 117 27 146 32 2.55 32 65.5 36 9.7 9 3741 23
23 | SPV 2051 Kovilpatti 895 33 2625 33 74 27 117 26 153 3 272 29 64.1 35 10.2 1 36.6 20
24 | SPH 1663 Solapur 1200 17 3266 24 74 28 118 24 185 16 3.20 7 427 6 11.8 21 351 12
25 | SPH 1664 Rahuri 1554 3 3514 16 78 21 121 21 197 5 257 3 53.2 31 15.7 35 339 7
26 | SPH 1665 Rahuri 1655 2 3617 13 76 25 120 23 189 13 2.91 22 53.0 30 12.4 23 3.7 3
27 | CSH15R Solapur 1815 1 3090 27 74 29 117 25 186 15 3.07 12 53.6 33 9.3 7 34.9 9
28 | CSV18 Parbhani 1407 8 3513 17 84 1 127 1 189 12 3.02 16 48.3 23 9.3 6 354 16
29 | Csv22 Rahuri 1101 25 3819 6 82 6 125 7 197 7 2.71 30 43.6 8 14.8 30 38.2 26
30 | M35-1 Bijapur 1330 10 3444 19 78 18 121 20 180 21 3.23 6 46.7 19 14.0 27 35.3 13
31 Maulee Rahuri 1254 14 3136 26 75 26 118 24 178 22 3.06 13 53.6 32 10.8 14 34.3 8
32 | Local Check 1134 22 3573 15 78 22 121 21 174 27 3.17 8 46.8 20 11.8 20 40.7 32
33 | SPH 1666 1532 4 3663 10 76 24 120 23 186 14 2.94 19 55.5 34 12.5 24 30.9 2
1S-2312/ E36-1 ® 32.3 2 14.3 29 244 1
DJ-6514/SPV-86 79.9 37 28.4 37 323 4
LOC. MEAN 1246 3504 79 122 183 3.01 48.0 12.1 36.0
C.V. (%) 20.53 23.76 4.99 3.00 12.02 10.31 20.88 61.22 15.9
F (Probability) 0.89 0.02 0.00 0.00 0.00 0.00 0.00 1.00 0.9
Plot Size 11.1 -

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 -100 Grain weight (g), SF-DH -Shoot Fly dead
hearts(%)-28 DAE, SB-DH -Stem borer dead hearts(%) 45 DAE, Charcoal rot (%) - Local check varied from location to location.*Percent over Mauli for varieties and CSH-15R for hybrids.
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Table 2.2 Summary of performance of varieties & hybrids-IVHT-II - Deep soil

S. Entry Centre GY Group FY Group DTF DM PLht GW SF-DH SB-DH CR%

No Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R Mean R
1 SPV 2029 Akola 2061 27 | DEFGH 7694 14 DEFGHI 74 7 115 7 240 2 2.94 30 443 14 7.9 2 38.2 26
2 SPV 2030 Akola 1969 3N | H 7189 25 EFGHI 70 18 114 12 219 18 3.14 16 45.0 16 226 36 35.3 13
3 SPV 2031 Akola 1285 33 [ 4432 33 L 70 20 109 32 197 30 2.99 27 51.6 29 8.2 3 324 5
4 SPV 2032 Bijapur 2251 16 | CDEFGH 7764 12 CDEF 68 27 110 28 196 3 3.12 20 43.6 9 14.3 28 36.1 18
5 SPV 2033 Bijapur 2512 6 BCD 7787 11 CDEFG 74 6 115 8 238 3 2.84 31 441 12 84 4 36.4 19
6 SPV 2034 Bijapur 2413 9 BCDEFG 7638 17 CDEFG 73 1 114 12 226 14 3.05 24 44.6 15 75 1 39.6 30
7 SPV 2035 Bijapur 2499 7 BCD 7619 19 DEFGH 73 10 114 10 232 8 3.00 26 45.2 17 1141 16 38.0 24
8 SPV 2036 Bijapur 2192 21 | DEFGH 7211 22 EFGHI 71 17 112 19 229 11 3.14 16 473 22 8.6 5 383 28
9 SPV 2037 Solapur 2096 25 | DEFGH 7072 27 EFGHI 69 22 113 17 205 25 3.57 2 515 28 10.8 15 40.9 35
10 | SPV 2038 Solapur 2143 23 | DEFGH 6638 29 HIJ 69 24 112 20 204 26 3.66 1 49.8 26 15.5 34 38.0 24
11 SPV 2039 Solapur 2052 28 | EFGH 8475 4 BC 74 2 116 5 215 20 3.34 5 49.2 24 11.2 17 33.9 6
12| SPV 2040 Solapur 2314 13 | CDEFGH 8255 7 BCD 72 12 113 18 235 5 3.16 14 435 7 12.2 22 39.9 31
13 | SPV 2041 Solapur 2239 18 | CDEFGH 6947 28 FGHI 70 21 112 22 203 28 3.13 18 43.9 10 9.7 10 35.9 17
14 | SPV 2042 DSR (ME) 2122 24 | DEFGH 7849 10 CDEF 74 5 116 4 203 27 3.29 7 47.0 21 12.9 26 35.1 10
15 | SPV 2043 DSR (ME) 2011 29 | GH 9724 1 A 76 1 17 1 226 15 3.09 22 50.5 27 15.0 32 383 28
16 | SPV 2044 Parbhani 2238 19 | CDEFGH 7643 16 DEFGH 72 14 114 16 227 12 3.30 6 49.6 25 15.5 33 40.8 34
17 | SPV 2045 Parbhani 2246 17 | CDEFGH 8375 5 BCD 74 3 116 3 227 13 3.19 12 404 4 94 8 36.6 20
18 | SPV 2046 Rahuri 2264 14 | CDEFGH 8983 2 AB 72 16 114 15 224 16 3.29 7 46.0 18 10.4 12 35.3 13
19 | SPV 2047 Rahuri 2484 8 BCD 7649 15 CDEFG 70 19 111 24 232 7 3.06 23 44.0 11 12.8 25 35.1 10

20 | SPV2048 Rahuri 2386 11 | BCDEF 7724 13 CDEFG 72 13 114 11 233 6 3.16 14 44.3 13 114 18 40.7 33

21 SPV 2049 Rahuri 2609 4 ABC 7854 9 DEFGH 74 8 116 6 235 4 2.96 28 414 5 114 19 36.7 22

22 | SPV 2050 Kovilpatti 2196 20 | DEFGH 5173 32 K 66 33 108 33 166 33 246 33 65.5 36 9.7 9 371 23

23 | SPV 2051 Kovilpatti 1307 32 |1 5540 31 JK 67 30 110 30 184 32 2.54 32 64.1 35 10.2 11 36.6 20

24 | SPH 1663 Solapur 2400 10 | BCDE 7261 23 EFGHI 66 32 110 27 207 24 3.44 3 427 6 11.8 21 35.1 12

25 | SPH 1664 Rahuri 2746 3 AB 7234 24 GHI 68 26 111 25 248 1 2.96 28 53.2 31 15.7 35 33.9 7

26 | SPH 1665 Rahuri 2518 5 BCD 7633 18 DEFGH 67 29 110 29 220 17 3.13 18 53.0 30 124 23 317 3

27 | CSH15R Solapur 2253 15 | CDEFGH 6609 30 1J 67 31 111 23 212 21 3.38 4 53.6 33 9.3 7 34.9 9

28 | Csv18 Parbhani 2170 22 | DEFGH 8295 6 BCD 74 4 17 2 231 9 3.20 11 48.3 23 9.3 6 354 16

29 | Csv22 Rahuri 2758 2 AB 7576 20 DEFGHI 73 9 115 9 231 10 3.1 21 43.6 8 14.8 30 38.2 26

30 M 35-1 Bijapur 2005 30 | FGH 7371 21 CDEFG 69 23 112 21 209 23 3.19 12 46.7 19 14.0 27 35.3 13

3 Maulee Rahuri 2072 26 | EFGH 7145 26 EFGHI 67 28 111 26 217 19 3.28 9 53.6 32 10.8 14 343 8

32 Local check 2339 12 | BCDEFG 8875 3 A 72 15 114 14 198 29 3.21 10 46.8 20 11.8 20 40.7 32

33 | SPH 1666 2971 1 A 8030 8 CDE 68 25 109 31 210 22 3.01 25 55.5 34 12.5 24 30.9 2

1S-2312/E36-1 ® 323 2 14.3 29 244 1
DJ-6514/SPV-86 79.9 37 284 37 32.3 4
LOC. MEAN 2246 7495 71 113 218 3.13 48.0 121 36.0

C.V. (%) 26.15383 19 6.39 5.66 11.06 14.70 20.88 61.22 15.9

F (Probability) 0.00 0 0.00 0.00 0.00 0.00 0.00 1.00 0.9

Plot Size -

R- Ranking, GY-Grain yield (kg/ha), Pl.ht - Plant height (cm.), DTF - Days to

DH -Stem borer dead hearts(%) 45 DAE, Charcoal rot (%) - Local check varied from location to location.*Percent over CSV-22 for varieties and CSH-15R for hybrids.

50% flowering, DM - Days to maturity, FY - Dry fodder yield (kg/ha), GW -100 Grain weight (g), SF-DH -Shoot Fly dead hearts(%)-28 DAE, SB-
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Table 3: Summary of performance of parental lines

S No Entry Centre GY FY DTF DM Pl.ht GW
Mean R Mean R Mean R Mean R Mean R Mean R

1 104A Solapur 1206 24 4132 17 77 8 17 10 154 20 3.14 9
2 104B Solapur 2156 1 3671 20 75 12 116 12 138 22 3.03 15
3 401A Bijapur 1774 5 2481 25 72 23 113 24 136 23 2.66 22
4 401B Bijapur 1416 18 2596 24 72 24 113 25 130 25 2.37 23
5 BRJ 356A Bijapur 1259 23 4150 15 75 13 116 15 182 14 3.38 4
6 BRJ 356B Bijapur 1270 21 2852 23 74 17 115 17 168 18 3.13 10
7 BRJ 358 Bijapur 1667 13 7164 1 80 3 120 6 191 9 3.23 7
8 BRJ 62 Bijapur 1712 8 5689 8 74 16 115 19 193 8 3.13 11
9 BRL 112 Bijapur 1374 19 6631 2 79 6 120 5 203 1 3.1 12
10 BRL 127 Bijapur 1744 6 6265 6 80 5 120 4 200 4 3.18 8
1 BRL 146 Bijapur 1708 10 4134 16 72 21 114 23 203 2 3.48 1
12 BRL 148 Bijapur 1775 4 6473 5 76 10 117 9 202 3 2.95 17
13 CMS 1409A Rahuri 1329 20 3743 19 75 14 116 14 136 24 2.68 21
14 CMS 14098 Rahuri 1911 3 3301 21 75 15 115 16 140 21 2.28 24
15 CSV 14RA Bijapur 1486 16 5641 9 76 11 117 8 184 13 3.39 3
16 CSV 14RB Bijapur 1670 11 4203 14 74 18 115 18 184 12 3.09 14
17 JP 1-1-5 Bijapur 1165 25 4890 12 83 1 123 1 177 16 3.00 16
18 M 31-2A Bijapur 1560 15 5053 11 76 9 117 11 188 10 3.10 13
19 M 31-2B Bijapur 1262 22 2984 22 72 22 114 22 157 19 2.81 20
20 RR 06-01 Rahuri 1669 12 6562 3 75 15 116 13 194 7 3.28 6
21 RR 06-03 Rahuri 1456 17 6516 4 81 2 121 2 197 6 3.13 11
22 RR 2145 Rahuri 2044 2 5388 10 78 7 118 7 188 1 2.87 19
23 RS 585 Solapur 1585 14 4844 13 73 20 114 20 177 15 3.29 5
24 Ruddewadi-2 Bijapur 1725 7 5696 7 80 4 120 3 170 17 2.93 18
25 SPV 570 Bijapur 1709 9 3975 18 73 19 114 21 198 5 3.45 2

LOC. MEAN 1585 4761 76 117 176 3.04

C.D. (5%) 637 1718 3 2 32 047

C.D.(1%) 850 2292 3 3 43 0.62

C.V. (%) 2447 16.14 2.63 1.20 10.95 9.14

F (Probability) 0.19 0.06 0.00 0.00 0.00 0.00

Plot Size

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 -100 Grain weight,

Note: The help rendered by Dr. A. Dhandapani and Dr. R. Sarkar, NAARM, Hyderabad in analyzing the AICSIP breeding trials is gratefully acknowledged.
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[I. Sorghum agronomy research - JS Mishra

J.S. Mishra, M.S. Raut, O.G. Lokhande, A.D. Pawar, V.S. Khubsad, C. Sudha Rani, Z.N. Patel, S.M. Nemade

Summary
Field experiments were conducted during rabi 2009-10 at different AICSIP centres to evaluate the response of pre-
released sorghum genotypes to fertility levels, and to develop improved agronomic practices for higher sorghum
productivity and profitability. The summary of promising treatments is given below (Table 1).

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

S.No Situation Test entries Checks Locations Promising treatments/entries

1. Rainfed SPV 1829 CSvV 22, Tandur, Test genotypes ‘SPV 1829 and ‘SPH 1618’ were at par

deep soil SPH 1618 CSH15R Rahuri, with respective checks ‘CSV 22’ and ‘CSH 15R’ for grain
Parbhani, yield but were superior for fodder yield. Significant
Dharwad response was observed up to 100% RDF.

2. Rainfed SPV 1829 M 35-1 Solapur Test genotypes ‘SPV 1829 was at par to check Phule
shallow to SPH 1618 Phule Maulee but ‘SPH 1618’ produced significantly lower yield
medium soil Maulee than their respective checks. There was no response of

CSH 15R adding fertilizers in shallow to medium soils.
3. Irrigated SPV 1829, CSV 22, Rahuri, Test hybrids ‘SPH 1618’ and ‘SPH 1620’ were at par to
conditions SPV 1835, CSH 15R Solapur check ‘CSH 15R’, whereas the test varieties ‘SPV 1829’
SPH 1618, and 'SPV 1835’ produced significantly lower grain yields
SPH 1620 than the check ‘CSV 22'. Significant response of fertility
was observed up to 50% RDF with nutrient-use
efficiency of 6.17 kg grain/kg NP applied.

2R. Integrated weed management in irrigated rabi sorghum: Weed infestation in irrigated rabi sorghum caused 40%
reduction in grain yield. Sorghum cultivar ‘Phule Anuradha’ and pre-emergence application of atrazine at 0.50 kg/ha
followed by 1 hand weeding at 30 days after sowing was the most effective and economical option for higher yields and
effective weed control in irrigated rabi sorghum.

3R. Evaluation of sorghum genotypes in rice-fallows under zero tillage: Of the 10 genotypes (CSH 15R, M35-1,
CSV 18, CSV 22, CSV 216R, Phule Maulee, Phule Chitra, Phule Anuradha, RSV 1006 and GJ38,) evaluated at Surat,
none was found suitable in rice-fallow under zero tillage.

4R. Response of rabi sorghum to micronutrients (Zn and Fe): Soil application of 15 kg ZnSO4+15 kg FeSO4/ha at
Parbhani, and application of 15 Kg FeSO4 at sowing+0.50% FeSO4 as foliar application at 30 and 45 DAS at Tandur
improved the grain yield of sorghum.

5R. Response of sorghum cultivars to conservation tillage: Conventional tillage (1 deep ploughing + 2 harrowings +
atrazine 0.50 kg/ha as pre-emergence +1 hand weeding) was more productive, but minimum tillage (1 harrowing +
atrazine as pre-em+1 hand weeding) was more cost-effective. Sorghum cultivars ‘CSV 216R’ and ‘M35-1" produced
higher grain and fodder yields, respectively.

6R. INM for soybean-sorghum double cropping: Application of 50% RDF (15:30:15 kg NPK/ha) through organic (2.5 t
FYM) + 50% through inorganic + seed treatment with biofertilizer in soybean and 50% of RDF (40:20:20 NPK) in
succeeding rabi sorghum gave the higher sorghum grain and fodder yields.

7R. Effect of Organic farming practices on productivity of rabi sorghum and soil health: Application of FYM @
6t/ha may be recommended as an organic farming practice for rabi sorghum.

8R. Maximization of rabi sorghum yield through drip irrigation: Sorghum genotype ‘Akola Kranti' (SPV 1549)
recorded significantly higher grain yield (4370 kg/ha) as compared to ‘Parbhani Jyoti’ (SPV 1595) (3654kg/ha). Drip
irrigation at 100 % CPE (5736 kg/ha) being at par with that of 75 % CPE (5463 kg/ha) recorded the highest grain yield.
Drip irrigation system was found to be more water-use efficient (17.69-20.34 kg grain/ha-mm water) than that of surface
irrigation system (9.67 kg grain/ha-mm water).
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Detailed report

Agro-climatic situation at different AICSIP centers: All the centres received pre-sowing rains during last week of
September to first week of October. The maximum rain fall during crop growth period was recorded at Dharwad
(307.2 mm) followed by Rahuri (296.46 mm), Solapur (238.5 mm), Parbhani (46.5 mm) and Surat (23.8 mm)
(Fig.1). However, the rainfall pattern was different. Dharwad and Solapur recorded fairly good rains during
vegetative growth period (Up to second week of January 2010), where as Parbhani and Surat faced severe drought.
The sowing details, physico-chemical properties of soil and weekly meteorological data on rainfall, temperature
and relative humidity for Rabi 2009-10 cropping season are presented in Annexure I and II.

350 W Rain fall (mm)
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Rahuri Dharwad Solapur Parbhani Surat

Fig. 1. Total rainfall (mm) received during crop season at various AICSIP centres
Experimental results

1.1R. Response of promising pre-released genotypes to fertility levels under rainfed conditions (deep soils)

The experiment was conducted at 4 locations (Tandur, Rahuri, Parbhani and Dharwad). Grain yield varied widely
with locations. The highest grain yield (4002 kg/ha) was recorded at Tandur and the lowest (1505 kg/ha) at
Parbhani (Table 1.1R-1). Increasing fertility levels up to 150% of RDF (90:45:0) significantly increased the grain
yield at Parbhani and Dharwad, whereas at Tandur and Rahuri, the significant response was noticed up to 100%
RDF (60:30:00). The performance of the test genotypes also varied with locations. At Tandur, test variety ‘SPV
1829’ and hybrid ‘SPH 1618’ gave 20.6 and 35.85 % higher grain yields over their respective checks (CSV 22 and
CSH 15R). However, at other locations, test genotypes did not perform better than their respective checks. The
highest nutrient (N&P) — use efficiency (16.29 kg grain/kg nutrient) was recorded at 50% RDF followed by 100%
RDF (13.19 kg) and 150% RDF (10.73 kg). Fertility x genotype interaction for grain yield was found significant at
Tandur. Similar to grain yield, fodder yield also responded significantly up to 150% RDF at Parbhani and
Dharwad. Both the test genotypes recorded significantly higher fodder yields as compared to respective checks at
Tandur. On mean basis, test entries ‘SPV 1829’ and ‘SPH 1618’ recorded 5.9 and 19.4 % higher fodder yield over
their respective checks.

Plant stand did not vary significantly due to fertility levels and genotypes (Tablel.1R -2). Increasing fertility levels
from native fertility to 150% of RDF did not influence the number of days required for 50% flowering. Increasing
levels of fertility significantly increased the plant height and 100-seed weight up to 100% RDF as compared to
control. Test entries were at par to checks for days to 50% flowering, plant height and 100-seed weight but
produced lower harvest index. The highest net returns (Rs. 27,045/ha) and B: C ratio (2.93) was recorded with
150% RDF. Both the test genotypes produced lower net returns and B: C ratio than their respective checks.

Conclusion: Test genotypes ‘SPV 1829’ and ‘SPH 1618’ were at par with respective checks ‘CSV 22’ and ‘CSH
15R’ for grain yield but were superior for fodder yield. Significant response was observed up to 100% RDF.

Table 1.1R-1 Grain and dry fodder yields (kg/ha) of promising rabi sorghum genotypes
as influenced by different fertility levels

Treatment Grain yield (Kg/ha) Dry fodder yield (kg/ha)

Tandur | Rahuri | Parbhani | Dharwad | Mean | Tandur | Rahuri | Parbhani | Dharwad | Mean
Fertility levels
Native fertility 2567 2921 978 931 1849 7067 8873 2338 5124 5851
50% RDF 3819 3182 1532 1795 2582 10051 10074 4184 6398 7677
100% RDF 4684 3762 1637 2060 3036 12126 10717 4427 7977 8812
(60:30:0)
150% RDF 4936 3829 1871 2557 3298 12261 10717 4988 8753 9180
CD (P=0.05) 445 363 172 69 536 1015 1194 389 348 1182
Genotypes
SPV 1829 4208 2838 1475 1782 2575 10984 10288 3715 7058 8011
SPH 1618 4786 3333 1536 1800 2864 12317 11188 4057 7142 8676
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Treatment Grain yield (Kg/ha) Dry fodder yield (kg/ha)
Tandur | Rahuri Parbhani Dharwad | Mean Tandur Rahuri Parbhani Dharwad Mean
CSv 22 3489 3967 1389 1853 2674 9094 10074 3999 7092 7565
CSH 15R 3523 3557 1619 1908 2652 9110 8831 4167 6961 7267
CD (P=0.05) 292 342 155 88 343 673 945 482 352 659
Location mean 4002 3424 1505 1836 10373 10095 3984 7063

Tablel.1R -2: Plant stand, phenology, yield components and economics of rabi sorghum
as influenced by fertility levels and genotypes (Mean of 4 locations)

Treatment Plant stand at Days to 50% | Plant height | 100-seed Harvest Net returns | B:C ratio*
harvest (‘000/ha) flowering (cm) wt (g) index (%) (Rs/ha)*

Fertility levels

Native fertility 126.25 72.63 202 3.16 27.16 10518 1.75
50% RDF 127.07 72.88 209 3.31 26.33 17478 2.46
100% RDF (60:30:0) 129.56 73.08 216 342 27.92 22750 2.66
150% RDF 128.97 72.94 212 3.51 28.25 27045 2.93
CD (P=0.05) NS NS 11 0.30 NS 4357 NS
Genotypes

SPV 1829 129.67 74.06 212 3.32 25.96 18600 241
SPH 1618 127.52 71.67 205 3.34 26.00 18153 2.38
CSvV 22 126.63 75.29 215 3.40 29.09 20686 2.52
CSH 15R 128.02 70.5 206 3.34 28.71 20352 249
CD (P=0.05) NS 1.95 8 NS 2.73 3508 0.10

*Mean of Rahuri and Dharwad.

1.2R. Response of promising pre-released genotypes to fertility levels under rainfed conditions (shallow to
medium soils)

The field experiment was conducted at Solapur to evaluate the response of pre-released sorghum genotypes to
fertility levels. Increasing fertility levels did not improve the grain and fodder yields, indicating no response of
adding fertilizers in shallow to medium soils. Grain yield rather decreased with application of fertilizers. Test
genotypes ‘SPV 1829’ was at par to check Phule Maulee but ‘SPH 1618’ produced significantly lower yield than
CSH 15R (check) (Table 1.2R-1). Plant stand did not differ significantly due to variation in fertility levels;
however, the lowest population was recorded at the highest fertility levels. Test hybrid ‘SPH 1618’ had
significantly lower population (54.58 thousands/ha) as compared to check (93.98 thousands/ha). The population of
test variety ‘SPV 1829” was higher than that of checks (M 35-1 and P. Maulee).Test variety ‘SPV 1829’ was late
in flowering and maturity than the check ‘P. Maulee’ but was at par to ‘M 35-1".Test hybrid ‘SPH 1618’ produced
bolder seed than the check ‘CSH 15R’.

Conclusion: Test genotypes ‘SPV 1829’ was at par to check Phule Maulee but ‘SPH 1618’ produced significantly
lower yield than their respective checks. There was no response of adding fertilizers in shallow to medium soils.

Tablel.2R -1: Yield, phenology and yield components of rabi sorghum as influenced
by fertility levels and genotypes (Solapur)

Treatment Grain yield Dry fodder Plant stand at Days to 50% Days to Plant height 100 seed Harvest
(kg/ha) yield (kg/ha) | harvest (‘000/ha) flowering maturity (cm) wt (g) index (%)

Fertility levels
Native fertility 1215 5104 81.63 76 121 165 2.95 17.39
50% RDF 1271 4874 75.07 76 121 154 2.82 18.02
100% RDF (60:30:0) 1150 5178 75.7 76 122 167 2.85 15.93
150% RDF 1035 5470 64.07 75 121 163 3.03 14.90
CD (P=0.05) 309 1230 NS NS NS NS NS 3.87
Genotypes
SPV 1829 1058 5722 85.19 76 122 167 2.98 14.62
SPH 1618 1029 4102 54.58 81 126 158 3.02 17.02
M35-1 1142 5750 75.09 76 123 166 3.01 15.31
Phule Maulee 1164 5190 61.76 71 118 162 2.94 16.64
CSH 15R 1447 5019 93.98 72 119 159 2.63 19.2
CD (P=0.05) 238 71 15.72 3 2 NS 0.32 3.10

1.3R. Response of promising pre-released genotypes to fertility levels under irrigated conditions

The field experiment was conducted at Rahuri and Solapur to evaluate the response of pre-released rabi sorghum
genotypes to fertility levels under irrigated conditions. The crop was sown on 21* Sep, 2010 at Solapur and on 1*
Oct, 2010 at Rahuri. Total 4 irrigations were given. Results (Table 1.3R-1) revealed that increasing fertility levels
up to RDF (80: 40 kg NP/ha) gave significantly higher grain yield at Rahuri as compared to 50% RDF. However,
at Solapur no significant difference in grain yield between these levels was observed but maximum yield was
recorded at 150% RDF. Similar trend was observed in fodder yield. At both the locations, test varieties gave lower
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grain yields than check. On mean basis, ‘SPV 1829’ and ‘SPV 1835’ gave 20.72% and 20.26% lower yields than
check ‘CSV 22’. Test hybrids ‘SPH 1618’ and “SPH 1620’ produced 2-5% higher grain yield than check ‘CSH
15R’ at Rahuri but lower yields at Solapur. Fodder yield of test genotypes was significantly superior over checks
at Rahuri, but lower at Solapur, though the differences were not significant.

Plant height, phenology, plant stand, yield attributes, harvest index and lodging (%) did not vary significantly due
to variation in fertility levels (Table 1.3R-2). Maximum net returns (Rs.30,330/ha) and benefit: cost ratio (1.81)
was obtained with application of RDF. Plant height of ‘SPV 1835 (201 cm) was significantly lower than the check
‘CSV 22’ (215 cm), but height of both the test hybrids was at par with check. Both the test varieties took similar
duration for 50% flowering and physiological maturity, however, ‘SPH 1620’ was 4 days early than ‘SPH 1618’
for 50% flowering. Test varieties ‘SPV 1829’ and ‘SPV 1835’ produced significantly lower harvest index (HI)
than the check ‘CSV 22°. Test hybrid ‘SPH 1620’ produced significantly higher HI (34.47%) than SPH 1618
(30.88%). Significantly the lowest lodging (9.67%) was observed with ‘SPV 1829’. Test varieties were
economically not viable as compared to check, but test hybrid ‘SPH 1618’ produced higher net returns (Rs. 27,
918/ha) and B: C ratio (1.76) than check at Rahuri.

Conclusion: Test hybrids ‘SPH 1618’ and ‘SPH 1620’ were at par to check ‘CSH 15R’, whereas the test varieties
‘SPV 1829’ and ‘SPV 1835’ produced significantly lower grain yields than the check ‘CSV 22’. Significant
response of fertility was observed up to 50% RDF with nutrient—use efficiency of 6.17 kg grain/kg NP applied.

Table 1.3R-1: Grain and dry fodder yields (kg/ha) of promising rabi sorghum genotypes
as influenced by different fertility levels.

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha)
Rahuri | Solapur | Mean Rahuri | Solapur Mean
Fertility levels
Native fertility 3189 1977 2583 6401 4612 5507
50% RDF 3729 2178 2953 7087 4938 6013
100% RDF (80:40:0) 4170 2156 3163 7888 3903 5895
150% RDF 3966 2422 3194 7716 5062 6389
CD (P=0.05) 395 403 741 358 1332 2164
Genotypes
SPV 1829 3065 2093 2579 7888 5412 6650
SPV 1835 3421 1767 2594 8059 5010 6535
SPH1618 3929 2095 3012 8016 3251 5634
SPH 1620 4065 2390 3228 6001 4069 5035
CSV 22 4251 2255 3253 7287 5628 6457
CSH 15R 3851 2500 3175 6387 4403 5395
CD (P=0.05) 318 373 383 527 840 1057

Table 1.3R-2: Phenology, plant stand, yield components and economics of rabi sorghum
as influenced by fertility levels and genotypes (Mean of 2 locations)

2R. Integrated weed management in irrigated rabi sorghum.

Treatments Plant Days to Days to Plant stand | Plant stand at 100- HI (%) Lodging Net B:C
height 50% maturity at thinning harvest seed wt (%)* Returns ratio*
(cm) flowering (‘000/ha) (‘000/ha) (9) (Rs./ha)*
Fertility levels
Native fertility 204 7 119 136 129 3.60 28.75 21.33 16,546 1.46
50% RDF 202 78 116 136 128 3.56 29.00 22.06 23,457 1.65
100% RDF 195 79 116 132 125 3.55 30.99 23.06 30,330 1.81
(80:40:0)
150% RDF 202 80 17 133 126 3.66 29.68 21.11 26,623 1.75
CD (P=0.05) NS NS NS NS NS NS NS NS 4,549 0.12
Genotypes
SPV 1829 211 79 17 148 138 3.52 24.32 9.67 16,996 1.49
SPV 1835 201 81 117 129 121 3.76 25.14 2417 21,736 1.58
SPH1618 196 79 118 115 111 3.67 30.88 27.92 27,918 1.76
SPH 1620 193 75 115 131 123 3.56 34.47 22.50 25,458 1.69
CSV 22 215 81 118 147 139 3.50 29.61 26.67 29,617 1.82
CSH15R 188 75 118 136 130 3.55 33.22 20.42 23,709 1.67
CD (P=0.05) 114 4 NS 175 16 NS 34 9.66 3911 0.12
*Rahuri

Field experiments were conducted at four locations (Parbhani, Rahuri, Dharwad, and Solapur) to find out the
effect of 4 weed management practices and 5 genotypes on weeds, yield and economics of irrigated rabi sorghum.

Effect on weeds: The weed flora varied at different locations (Table 2R-1). In general, broad-leaved weeds
dominated the crop as compared to grasses and sedges. Pre-emergence application of atrazine at 0.50 kg/ha alone
or in combination with 1 hand weeding at 30 days after sowing (DAS) significantly reduced the population and
dry matter of weeds as compared to weedy check (Table 2R-2).
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Yield and yield attributes: Based on means of different locations, infestation of weeds throughout the crop growth
period caused 40% reduction in grain yield and 24. 84% in dry fodder yield of rabi sorghum. However, the losses
due to weeds varied over locations. The maximum reduction in yield (73.3%) was recorded at Dharwad followed
by Solapur (48.18%), Rahuri (28.01%) and Parbhani (14.93%). The highest mean grain yield (2805 kg/ha) was
recorded with weed free check which was at par with atrazine 0.50 kg/ha alone and when supplemented with + 1
HW. Atrazine 0.50 kg/ha alone was as effective as weed free check at Parbhani and Solapur. Weed infestation also
reduced the number of panicle/m” and grains/panicles significantly as compared to weed free check. Among
genotypes, ‘CSH 15R’ produced the highest grain yield at Prbhani (3063 kg/ha) and Solapur (2431 kg/ha) and
‘Phule Anuradha’ at Rahuri (3693 kg/ha), however, at Dharwad, all the genotypes were at par. Though the
interaction between weed control and genotype was not significant, ‘Phule Anuradha’ gave maximum grain yield
under weed free and atrazine treated plots (Table 2R-3).

Economics: The highest net returns (Rs. 22,339/ha) was obtained with weed free plot but the highest B: C ratio
(3.18) with atrazine 0.50 kg/ha + 1 hand weeding as compared to weedy check (Rs 14,910/ha and 2.62) (Table 2R-
4). Among genotypes ‘P. Anuradha’ recorded maximum net returns (Rs. 24,207/ha) and B: C ratio (3.14).

Conclusion: Growing ‘Phule Anuradha’ and pre-emergence application of atrazine at 0.50 kg/ha followed by 1
hand weeding at 30 days after sowing was the most effective and economical option for higher yields and effective
weed control in irrigated rabi sorghum.

Table 2R-1: Major weeds of rabi sorghum at different locations

Location Major weeds
Grasses and sedges Broad-leaved
Solapur Cynodon dactylon, Echinochloa colona, Parthenium hysterophorus, Chenopodium album, Convolvulus arvensis, Amaranthus
Cyperus rotundus. viridis, Euphorbia geniculata, wild mustard, Trianthema monogyna.
Dharwad Eargrostis sp, Dinebra retroflexa, Eleusine Phyllanthus madarapratensis, Crozophora rotleri, Vicoa indica, Corchorus olitorius,
indica Ageratum conyzoides, Alternanthera sessilis, Leucas aspera, Amaranthus viridis,

Desmodium diffusum, Euphorbia thymifolia, Oscimum canum, Sonchus arvensis,
Commelina bengalensis, Physalis minima.

Rahuri Cyperus rotundus, Paspalum spp., Convolvulus arvensis, Parthenium hysterophorus, Crozophora rotleri.
Panicum spp.

Parbhani Cynodon dactylon, Cyperus rotundus, Chenopodium album, Euphorbia geniculata, Parthenium hysterophorus, Digera
Brachiria eruciformis, Dinebra retraflexa. arvensis, Convolvulus arvensis

Table 2R-2: Effect of genotypes and weed control measures on grain yield of
rabi sorghum across centres

Treatment Grain yield (kg/ha)

Parbhani | Rahuri | Dharwad [ Solapur [  Mean
Weed management practices
Weedy check 2529 2231 738 1236 1683
Weed free 2973 3099 2764 2385 2805
Atrazine 0.50 kg PE 2918 2496 2008 2128 2388
Atrazine 0.50 kg PE+1 HW at 30 DAS 2744 2814 2164 2380 2525
CD (P=0.05) 314 272 98 505 500
Reduction in Yield (%) 14.93 28.01 73.3 48.18 40.00
Genotypes
CSH15R 3063 1996 1882 2431 2343
M35-1 2441 3143 1975 1872 2358
P. Anuradha 2861 3693 1894 2085 2633
P. Chitra 2575 3097 1941 1965 2395
CSV 216R 3015 1370 1901 1809 2024
CD (P=0.05) 335 215 158 327 394
Location mean 2791 2660 1918 2032 2350

Table 2R-3:Effect of genotypes and weed control measures on grain yield (kg/ha)
of sorghum (mean of Parbhani, Rahuri, Dharwad, Solapur)

Treatment Weed control measures
Genotypes Weedy Weed Atrazine 0.50 kg/ha as pre- Atrazine 0.50 kg/ha+1THW Mean
check free emergence at 30 DAS

CSH15R 1626 2764 2293 2689 2343
M35-1 1596 2870 2379 2586 2358
P. Anuradha 1868 3149 2669 2847 2633
P. Chitra 1892 2809 2439 2439 2395
CSV 216R 1437 2433 2158 2066 2024
Mean 1683 2805 2388 2525
Genotype x Weed control- NS
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Table 2R-4: Effect of weed control methods and genotypes on weeds, growth and reproduction and
economics in irrigated rabi sorghum (mean of different locations)

Treatment Weed Weed dry Dry fodder | Plant stand Plant Panicle | Grains/ | 100-seed Net B:C
population weight yield (t/ha) at harvest height s/m?2 panicle | weight (g) returns ratio*
(No./m?) (g/m?) (000’ha) (cm) (Rs./ha)*

Weed control measures

Weedy check 9.01 (121) 9.82 (158) 5173 136.11 205 201 1054 3.15 14,910 2.62

Weed free 1.65 (8.44) 0.28 (0.07) 6883 136.44 220 23.8 1562 3.48 22,339 3.09

Atrazine 0.50 kg/ha

pre-em. 4.34(21.29) | 5.81(48.17) 6576 135.16 218 22.53 1264 341 19,888 3.06

Atrazine 0.50 kg pre-

em +1 HW 3.96 (17.09) | 4.22 (25.66) 6455 136.58 223 2117 1159 33 21,475 3.18

CD (P=0.05) 3.25 908 NS NS 0.8 733 0.29

Genotypes

CSH15R 5.05(54.53) | 5.13 (69.15) 6405 136.26 216 22.17 1237 3.25 18,058 297

M35-1 4.76(4242) | 5.2(63.99) 6353 136.27 204 21.71 1305 3.25 20,505 2.90

P. Anuradha 5.02 (46.64) | 5.12(59.72) 6446 135.81 216 21.88 1262 347 24,207 3.14

P. Chitra 4.33(30.64) | 4.83(48.12 6336 136.98 225 21.54 1184 3.38 19,491 2.96

CSV 216R 4.54 (35.97) | 4.88(49.34) 5818 135.05 220 22.21 1312 3.33 14,340 2.88

CD (P=0.05) 32 3.51 583 NS 14 0.6 178 0.13

*Mean of Parbhani, Rahuri, and Dharwad; ** Values in parentheses are original

3R. Evaluation of sorghum genotypes in rice-fallows under zero tillage

Keeping in view the outstanding performance of sorghum genotypes in rice-fallows of coastal Andhra Pradesh, a
trial was formulated to evaluate the relative performance of rabi sorghum genotypes at different locations in rice-
fallows under zero tillage conditions. However, the trial could be conducted at Surat only. Results (Table 3R-1)
revealed that all the 10 genotypes performed very poorly due to severe drought and lack of irrigation and negative
net returns was observed.

Conclusion: None of the rabi genotype was suitable in rice-fallow under zero tillage at Surat.

Table 3R-1: Evaluation of sorghum genotypes in rice-fallows under zero tillage

Treatments Grain yield Dry fodder Plant ht Days to Days to 100-seed Harvest Net returns
(kg/ha) Yield (kg/ha) (cm) flowering maturity wt (g) index (%) (Rs/ha)

CSH 15R 656 2401 109 77 124 3.0 21 -3307
M35-1 623 2243 104 81 127 3.0 22 -3954
CSV 18 642 2233 106 80 125 3.0 22 -3789
CSv 22 646 2393 110 79 124 3.0 21 -3427
CSV216R 737 2597 113 81 123 3.0 22 2114
Phule Maulee 628 2298 105 77 124 3.0 21 -3801
Phule Chitra 642 2311 107 76 126 3.0 22 -3633
Phule Anuradha 572 2183 9% 78 126 3.0 21 -4587
RSV 1006 601 2434 101 78 124 3.0 20 -3797
GJ38 578 2152 97 79 122 3.0 21 -4587
CD (P=0.05) NS NS 8 2 4 NS NS

4R. Response of rabi sorghum to micronutrients (Zn and Fe)

Field experiments were conducted at 6 locations viz., Parbhani, Rahuri, Dharwad, Solapur, Tandur, and Surat.
Results (Table 4R.1) revealed that significant response of micronutrients (Fe and Zn) on grain yield was observed
at Parbhani, Tandur and Surat as compared to RDF alone. At other locations too, application of micronutrients
increased the graion yields but the differences were not significant. Soil application of 15 kg ZnSO4+15 kg
FeSO4/ha gave 49.87% higher grain yield (2251 kg/ha) over RDF alone (1502 kg/ha) at Parbhani, whereas at
Tandur, application of 15 Kg FeSO4 at sowing+0.50% FeSO4 as foliar application at 30 and 45 DAS (4272
kg/ha) being at par with that of 15 Kg ZnSo4 at sowing+0.2% ZnSo4 as foliar application at 30 and 45 DAS (4137
kg/ha) produced 66.9% higher yield over RDF alone (2559 kg/ha). Similar trend was observed for fodder yield.

Conclusion: Soil application of 15 kg ZnSO4+15 kg FeSO4/ha at Parbhani, and application of 15 Kg FeSO4 at
sowing+0.50% FeSO4 as foliar application at 30 and 45 DAS at Tandur improved the grain yield of sorghum.
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Table 4R.1: Effect of micronutrients on grain yield of sorghum

Treatment Grain yield (kg/ha
Parbhani | Rahuri Dharwad | Solapur | Tandur | Surat | Mean
RDF+ZnS04 25Kg (Soil appl.) 1732 2217 2400 1525 2845 792 1919
RDF+FeS04 25Kg (Soil appl.) 1627 2446 2347 1723 3032 772 1991
RDF+0.2%2ZnS04 Foliar spray at 30 and 45 DAS 1674 1749 2230 1564 3319 848 1897
RDF+0.5%FeS04 Foliar spray at 15 and 30 DAS 1633 1796 2344 1715 3514 767 1962
RDF+ZnS04 15Kg (Soil appl.)+0.20% as foliar spray at 30 and 45 DAS 1877 2126 2500 1761 4137 821 2204
RDF+FeS04 15Kg (Soil appl.)+0.50% as foliar spray at 30 and 45 DAS 1804 2249 2369 1315 4272 811 2136
RDF+ Soil application of 15 kg ZnSO4+15 kg FeSO4 2251 1817 2488 1409 3710 765 2073
RDF+ Foliar application of 0.20% ZnS04+0.50% FeSO4 2178 1922 2377 1570 3906 891 2141
RDF alone 1502 2152 2290 1421 2559 763 1781
Control (Native fertility) 1433 1450 1128 1310 2128 745 1366
Mean 1771 1992 2247 1531 3342 798 1947
CD (P=0.05) 479 670 214 376 305 92 364
Table 4R.2: Effect of micronutrients on dry fodder yield of sorghum
Treatment Dry fodder yield (kg/ha)
Parbhani Rahuri Dharwad Solapur | Tandur | Surat | Mean
RDF+ZnS04 25Kg (Soil appl.) 5347 6878 9217 3852 11841 2794 | 6655
RDF+FeS04 25Kg (Soil appl.) 4398 8466 9178 3944 12365 2788 | 6857
RDF+0.2%ZnS04 Foliar spray at 30 and 45 DAS 5093 7672 8954 3704 12235 3051 6785
RDF+0.5%FeS04 Foliar spray at 15 and 30 DAS 4398 6085 9363 3704 12622 2595 | 6461
RDF+ZnS04 15Kg (Soil appl.)+0.20% as foliar spray at 30 and 45 DAS 5787 7672 8715 4407 13750 2922 | 7209
RDF+FeS04 15Kg (Soil appl.)+0.50% as foliar spray at 30 and 45 DAS 5440 7672 8966 3667 14110 2821 7113
RDF+ Soil application of 15 kg ZnSO4+15 kg FeSO4 6250 7143 8314 3722 12927 2623 | 6830
RDF+ Foliar application of 0.20% ZnS04+0.50% FeSO4 6134 7143 9329 3778 13432 3068 | 7147
RDF alone 3704 7937 9109 3444 10423 2374 | 6165
Control (Native fertility) 3356 5556 6366 4333 7891 2185 | 4948
Mean 4991 7222 8751 3856 12160 2722 | 6617
CD (P=0.05) 909 1512 1125 945 977 287 957

5R. Response of sorghum cultivars to conservation tillage

The field experiments were conducted at 5 locations viz., Parbhani, Dharwad, Solapur, Tandur and Surat to find
out the response of rabi sorghum genotypes under different tillage practices. Irrespective of the treatments, the
maximum grain (4207 kg/ha) and dry fodder (10,578 kg/ha) were recorded at Tandur (Table 5R.1). The grain
yields obtained at Parbhani (1900 kg/ha) and at Dharwad (1959 kg/ha) were almost the same, but the yields
obtained at Solapur and Srat were the least (661-729 kg/ha). Conventional tillage yielded significantly higher than
that of zero tillage, except at Solapur. Among different genotypes, CSV 216 R produced the higher grain yield
(2158 kg/ha) but higher fodder yield was obtained with M 35-1 (6250 kg/ha). The tillage x genotype interactions
was not significant. CSV 216R with conventional tillage produced the maximum grain yield (2382 kg/ha). The
economic analysis revealed that maximum net returns (Rs. 22, 376/ha) and B: C ratio (5.53) was obtained with
minimum tillage and M 35-1 at Dharwad.

Conclusion: Conventional tillage was more productive and minimum tillage was more cost effective. CSV 216R
and M35-1 produced higher grain and fodder yields, respectively.

Table 5R.1: Effect of sorghum genotypes and tillage practices on grain and fodder yields at different locs.

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha)
Parbhani | Dharwad | Solapur | Tandur | Surat | Mean | Parbhani | Dharwad | Solapur | Tandur | Surat | Mean

Tillage
Conventional tillage 2249 2068 790 4773 766 2129 5718 8780 2119 11399 2668 6137
Minimum tillage 1816 1961 529 4352 745 1881 5000 8527 1263 11083 2777 5730
Zero tillage 1636 1848 724 3497 675 1676 3708 7770 1644 9253 2334 | 4942
CD (P=0.05) 270 73 288 490 57 397 729 158 922 750 105 746
Genotypes
M35-1 1948 2101 667 3858 718 1858 5000 8634 1759 13324 2533 6250
CSV 216R 2006 2013 692 5303 779 2158 5077 8474 1642 12396 2761 6070
Phule Maulee 1815 1871 635 4868 724 1983 4668 8142 1654 9550 2447 5292
P. Anuradha 1888 1918 750 4146 686 1877 4745 8296 1660 10173 2544 5484
P. Chitra 1846 1892 662 2862 737 1600 4552 8250 1660 7448 2682 | 4919
CD (P=0.05) 222 54 162 313 69 316 491 384 306 807 226 760
Location mean 1900 1959 661 4207 729 1895 4809 8359 1675 10578 2593 5603

Conventional tillage (1 deep ploughing+2harrowings+atrazine as pre-em+1 hand weeding); MT=Minimum tillage (1 harrowing +

atrazine as pre-em+1 hand weeding); ZT=Zero tillage (Direct sowing after harvest of kharif crops and killing the weeds with

glyphosate before sowing+atrazine as pre-em.)
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6R. Integrated nutrient management (INM) for Soybean-Rabi sorghum double cropping system

A field experiment was conducted during 3rd year in 2009-10 at 2 locations viz., Solapur and Tandur to find out
the effect of integrated nutrient management practices in soybean-sorghum cropping system. The treatments
comprising four INM treatments to soybean in Kharif viz. organic source-FYM @ 5 t/ha, inorganic source-100%
RDF (30:60:30 kg/ha NPK), 50% organic + 50% inorganic (2.5 t/ha FYM + 50% RDF) and Glyricidia lopping @
5 t/ha and 4 fertility levels to rabi sorghum viz., native fertility (control), 50, 75 and 100% RDF (80:40:40 kg/ha
NPK). There was no significant variation in grain yield of sorghum at Solapur due to application of different
treatments in preceding soybean. However, at Tandur, application of 50% of RDF (30:60:30 kg NPK/ha) through
organic (2.5 t FYM) and remaining 50% through inorganic gave significantly higher grain yield of succeeding
sorghum (4034 kg/ha) as compared to 100% RDF through inorganic (3526 kg/ha) (Table 6R.1). Application of
75% RDF 3476 kg/ha) produced as much grain yield of sorghum as that from 100% RDF (3563 kg/ha). Similar
trend was observed in case of fodder yield. The interaction of organic sources and fertility levels was not
significant (Table 6R.2.). Application of 50% RDF through organic (2.5 t FYM) + 50% through + seed treatment
with biofertilizer in soybean and 50% RDF in succeeding rabi sorghum (3742 kg/ha) was as effective as the same
treatment in soybean and 100% RDF (80:40:40 NPK) in rabi sorghum (3765 kg/ha).

Conclusion: Application of 50% RDF (30:60:30 kg NPK/ha) through organic (2.5 t FYM)+50% through inorganic
+ seed treatment with biofertilizer in soybean and 50% of RDF (80:40:40 NPK) in succeeding rabi sorghum gave
the higher yields.

Table 6R.1: Response of rabi sorghum cv. CSV18R to levels of fertilizers preceded by organic manuring to
soybean in a Soybean — Rabi sorghum cropping sequence

Treatment Grain yield (kg/ha) Fodder yield (kg/ha)
Solapur | Tandur | Mean | Solapur | Tandur | Mean
Organic sources(soybean)
FYM @ 5t/ha 2854 3285 3069 5929 11039 8489
Inorganic (RDF 30:60:30 NPK) 2845 3526 3186 6455 11860 9157
50% organic+50% inorganic (2.5t FYM + 50% RDF) 2939 4034 3487 6323 13586 9955
Glyiricidia lopping 2800 3331 3065 5880 11196 8538
CD (P=0.05) NS 280 NS NS 953 NS
Fertility levels (Rabi sorghum)
Control 2224 2900 2562 5562 9734 7648
50% RDF 3005 3406 3206 6230 11451 8841
75% RDF 3063 3889 3476 6508 13092 9800
100% RDF (80:40:40 NPK) 3146 3980 3563 6296 13404 9850
CD (P=0.05) 344 216 321 867 735 1415

Table 6R.2: Interaction effect of organic sources and fertility levels

Fertility levels (Sorghum) Organic sources (Soybean)

0S1 082 0S3 0S4 Mean
Control 2202 2650 2934 2463 2562
50% RDF 2993 3243 3742 2845 3206
75% RDF 3550 3501 3507 3346 3476
100% RDF (80:40:40 NPK) 3533 3349 3765 3607 3563
Mean 3069 3186 3487 3065

CD (P=0.05) AiBi-AiBj=643, AiBi-AjBi=846

081=0rganic source-FYM@5.0t/ha+seed treatment with biofertilizer

08S2=Inorganic source-(RDF (30:60:30 kg NPK/ha)+seed treatment with biofertilizer
083=50% organict+50% inorganic (2.5 t FYM=50% RDF)+ seed treatment with biofertilizer
084= Glyricidia looping+seed treatment with biofertilizers

7R. Effect of Organic farming practices on productivity of rabi sorghum and soil health

The field experiment was conducted in rainfed conditions at 5 locations viz., Dharwad, Parbhani, Rahuri, Tandur
and Solapur. Treatments comprising 6 organic farming practices (Table 7R.1) were replicated 4 times in a RCBD.
Irrespective of the treatments, yields varied with locations. Maximum grain yield (4070 kg/ha) was recorded at
Tandur and minimum (1061 kg/ha) at Solapur.The highest grain yield was recorded with 100% RDF at all the
locations except from Rahuri, where application of 75% RDF through inorganic + FYM 3t/ha + Azospirilum +
PSB was better (2974 kg/ha) than that of 100% RDF through inorganic fertilizers (2702 kg/ha).On overall mean
basis, application of 75% RDF through inorganic + FYM 3t/ha + Azospirilum + PSB was at par with that of
100% RDF through inorganic fertilizers. Among organic farming practices, application of FYM @ 6t/ha was
found suprerior and gave comparable yields with that of T3. Similar trend was observed for fodder yield too
(Table 7R.2).

Conclusion: Application of FYM @ 6t/ha may be recommended for rabi sorghum grown under organic farming.
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Table 7R.1: Effect of organic farming practices on grain yield (kg/ha) of sorghum

Treatment Dharwad Parbhani | Rahuri | Tandur | Dharwad | Mean
T1- FYM @ 6t/ha 1955 3683 2317 4577 894 2685
T2- Green manuring 1769 3483 2133 3540 1136 2412
T3- 75% RDF + FYM 3t/ha + Azospirilum + PSB 1766 3938 2974 4512 1176 2873
T4 -100% RDF 2440 4729 2702 5279 1196 3269
T5- Farmers practices 1580 2884 1716 3693 1023 2179
T6-Legume-rabi sorghum sequence 1924 3006 1880 2820 941 2114
Mean 1906 3620 2287 4070 1061 2589
CD (P=0.05) 98 412 366 553 364 507

Table 7R.2: Effect of organic farming practices on dry fodder yield (kg/ha) of sorghum

Treatment Dharwad | Parbhani | Rahuri | Tandur | Dharwad Mean
T1- FYM @ 6t/ha 8210 9444 6614 11086 2097 7490
T2- Green manuring 8234 8281 6481 9986 2819 7160
T3- 75% RDF + FYM 3t/ha + Azospirilum + PSB 7568 10587 8730 12914 2472 8454
T4 -100% RDF 8583 12083 7407 13984 2736 8959
T5- Farmers practices 7486 8142 5026 12246 2431 7066
T6-Legume-rabi sorghum sequence 7620 7760 6481 8232 2250 6469
Mean 7950 9383 6790 11408 2468 7600
CD (P=0.05) 406 1286 1192 979 566 1418

8R. Maximization of rabi sorghum yield through Drip irrigation

A field experiment was initiated during 2009-10 at Parbhani to maximize the yield of rabi sorghum through
efficient use of water (drip irrigation). Treatments included five levels of irrigation viz., I1 — Drip Irrigation at
100% CPE, 12 — Drip Irrigation at 75% CPE, 13 — Drip Irrigation at critical growth stags (30 DAS), 14 — Surface
Irrigation at 0.6 IW/CPE and IS5 — Absolute control (rainfed) and 2 genotypes [( Parbhani Jyoti (SPV 1595) and
Akola Kranti (SPV 1549)], randomized thrice in a split-plot design. The crop was son on 11 November, 2009 in
rows 60 x 12 cm apart and fertilized with 80: 40: 40 N, P205 & K20 Kg/ha. The drip irrigated treatments were
scheduled based on ETc. The drip inline laterals 16 mm, 4 Iph, 60 cm dripper spacing were placed for paired rows
at 120 cm apart. Results (Table 1) revealed that Rabi sorghum genotype ‘SPV 1549’ recorded significantly higher
grain yield (4370 kg/ha) as compared to ‘SPV 1595 (3654kg/ha). Drip irrigation at 100 % CPE recorded the
highest grain yield (5736 kg/ha) and was found at par with that of 75 % CPE (5463 kg/ha) due to improvements in
yield attributing charaters. Whereas the rainfed sorghum recorded only 1587 kg grain yield/ha. The interaction
between genotype and irrigation treatment for grain yield was not significant. Similar trend was observed for
fodder yield. The maximum water-use efficiency (WUE) (21.21 kg) was recorded with rainfed crop. Among
various irrigation levels, drip irrigation at 75% CPE recorded the higher WUE (20.86 kg) followed by drip
irrigation at critical growth stags (30 DAS) (20.34 kg) and drip irrigation at 100% CPE (17.kg/ha-mm) and
minimum (9.67 kg) with that of surface irrigation at 0.6 IW/CPE.

Conclusions: Sorghum genotype ‘SPV 1549’ recorded significantly higher grain yield (4370 kg/ha) as compared
to ‘SPV 1595’ (3654kg/ha). Drip irrigation at 100 % CPE (5736 kg/ha) being at par with that of 75 % CPE (5463
kg/ha) recorded the highest grain yield. Drip irrigation system was found to be more water-use efficient than that
of surface irrigation system.

Table 1: Growth, yield attributes, yield, and water-use efficiency of rabi sorghum as influenced by
genotypes and irrigation levels.

Treatments Plant Panicle | Grains/ 100 Grain Dry fodder Harvest Water-use
height length panicle seed yield yield (t/ha) index (%) efficiency
(cm) (cm) wt. (9) (kg/ha) (kg/ha-mm)
Genotypes
Parbhani Jyoti (SPV 1595) 248 20.32 2470 3.68 3654 13.2 26.44
Akola Kranti (SPV 1549) 295 21.64 2829 343 4370 14.3 29.29
CD at 5% 8.37 0.38 100 0.07 329 NS 0.34
Irrigations
Drip Irrigation at 100% CPE 320 23.87 3315 4.04 5736 174 32.75 17.69
Drip Irrigation at 75% CPE 300 22.99 3177 3.93 5463 16.2 33.64 20.86
Drip Irrigation at critical growth 273 20.79 2549 3.75 4084 14.7 27.55 20.34
stages (30 DAS)
Surface Irrigation at 0.6 259 20.02 2442 3.13 3188 12.6 24.94 9.67
IW/CPE
Control (rainfed) 206 17.22 1763 2.94 1587 7.90 20.46 21.21
CD at 5% 13.23 0.60 158 0.1 520 25 0.54
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i
Annexure 1: Physico-chemical properties of soils at different centers (Rabi 2009-10)
S.No Particulars Dharwad Parbhani Akola Solapur Rahuri Surat Tandur
1 Soil texture Deep black | Medium black | Deep black Medium black
(Clay) (Clay loam) (Clay) (Clay loam)

2 Soil depth (cm) 70 75 60 <1m 100
3 Soil pH value (1:2.5 soils: water) 7.2 8.24 7.82 8.61 8.25 7.90 6.5
4 Field capacity (%) 32 35 38
5 Wilting point (%) 15 15 17
6 Bulk density(g/cc) 13 1.37 1.2
7 | EC (1:2.5 soils: water) (d/Sm) 0.60 0.14 0.36 0.14 0.22
8 Soil organic carbon (%) 0.54 042 043 0.36 0.22 0.38
9 Available Nitrogen (kg/ha): 167 198 174 181 219 258 225
10 | Available P2Os (kg/ha): 27.9 23.17 15.4 23.04 17 32 20-25
11| Available K20 (kg/ha): 315.8 658 372 354 571 388 350
12 | Available Fe (ppm) 3.72 3.864
13 | Available Zn (ppm) 0.44 0.296
14 | Available Mn (ppm) 28.15
15 | Available Cu (ppm) 1.28
16 | Date of sowing 19-24 Sep 8-26 Oct 09 19Sep-4 | 16 Sep-10ct | 5-9 Nov 5 Nov

09 Nov 09 09 09 09
17 | Rainfall received during crop period

(mm)

Annexure 11: Weekly weather data at different centres (Rabi 2009-10)

Dharwad (Karnataka)
Std. wk. Rain fall RH (%) Temperature (°C)
(mm) AM PM Max. Min.
40 126.6 92.8 71.7 25.6 20.3
41 14.4 87.5 58.8 29.0 19.8
42 - 78.1 434 311 19.3
43 - 60.4 33.2 30.9 15.9
44 - 70.0 371 31.0 16.2
45 25.2 90.8 66.7 27.8 19.6
46 20.2 92.1 60.4 29.2 20.3
47 0.6 85.1 59.1 28.6 18.1
48 - 74.4 49.0 28.7 14.7
49 - 75.7 49.0 29.3 14.9
50 - 77.2 40.7 29.0 13.9
51 67.2 88.5 58.5 28.0 16.8
52 8.0 89.5 56.7 27.0 16.2
1 - 84.5 49.7 28.2 134
2 0.8 874 55.0 27.9 17.7
3 - 86.8 48.0 28.5 15.9
4 - 66.1 317 27.8 12.7
5 0.8 78.3 39.5 28.2 15.1
6 - 67.8 28.5 30.5 15.1
7 - 72.4 33.2 33.2 18.6
8 04 7.7 274 344 18.9
9 - 73.4 215 344 19.1
10 - 63.5 23.5 35.5 20.0
11 - 64.8 20.8 35.5 20.3
12 - 79.8 18.1 36.5 20.4
13 - 84.0 231 36.3 20.3
14 - 76.7 204 377 21.6
15 - 81.0 25.2 38.3 22.6
16 17.6 86.1 314 371 21.9
17 254 88.5 331 376 22.9
Tot 307.2
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Parbhani (Maharashtra)
Std. Dates Temp (°C) RH (%) Rain Rainy Sunsh | Evapor Wind
wk fall (mm) days ine ation velocity
Max. Min. AM PM (no) (hrs) (mm) (Km/h)
38 17-23 Sep 28.5 20.0 100 95 14.0 1 1.1 2.1 75
39 24-30 Sep 28.5 20.0 100 70 14.0 1 0.0 1.2 55
40 01-07 Oct 317 19.8 76 54 0.0 0 7.0 5.2 6.0
41 08-14 Oct. 31.8 22.5 76 49 0.0 0 14 6.5 36
42 15-21 Oct 36.7 21.2 78 36 0.0 0 10.7 6.5 4.1
43 22-28 Oct 33.0 20.5 100 61 14.2 1 74 3.7 3.8
44 29-04 Nov 32.3 21.2 79 60 0.0 0 8.8 45 5.7
45 05-11 Nov 33.8 16.0 70 34 0.0 0 10.4 4.9 2.3
46 12-18 Nov 34.6 17.5 70 35 0.0 0 8.8 5.4 2.0
47 19-25 Nov 33.2 9.2 69 28 0.0 0 10.8 6.1 5.2
48 26-02 Dec 32.7 11.7 66 38 0.0 0 10.3 5.9 4.2
49 03-09 Dec 32.5 20.5 84 57 38 1 1.0 2.8 10.7
50 10-16 Dec 27.0 17.0 83 63 0.0 0 35 2.8 3.1
51 17-23 Dec 317 12.0 78 32 0.0 0 10.4 4.0 1.9
52 24-31 Dec 29.3 11.9 83 39 0.0 0 6.2 36 2.0
1 01-07 Jan 28.8 9.6 76 35 0.0 0 9.4 4.0 2.6
2 08-14 Jan 30.0 8.8 71 24 0.0 0 10.2 39 2.7
3 15-21 Jan 31.0 9.5 81 25 0.0 0 10.2 4.0 24
4 22-28 Jan 315 10.9 68 23 0.0 0 9.6 4.6 39
5 29-04 Feb 35.0 16.5 7 3N 0.5 0 8.9 5.8 33
6 05-11 Feb 372 19.9 68 28 0.0 0 10.2 73 4.0
7 12-18 Feb 37.0 13.5 76 26 0.0 0 11.2 8.8 4.0
8 19-25 Feb 355 14.0 62 18 0.0 0 1.1 8.0 4.6
9 26-04 Mar 372 13.8 76 22 0.0 0 6.9 8.9 4.3
10 05-11 Mar 40.2 17.0 46 13 0.0 0 9.0 10.9 2.8
11 12-18 Mar 40.0 24.3 40 18 0.0 0 9.6 8.6 4.0
12 19-25 Mar 40.2 17.9 43 11 0.0 0 11.3 12.6 4.6
13 26-01 Apr 42.5 20.0 44 10 0.0 0 10.7 14.3 5.2
14 02-08 Apr 435 224 41 13 0.0 0 10.5 15.2 73
15 09-15 Apr 42.2 19.9 44 12 0.0 0 8.9 15.2 4.3
46.5

Solapur (Maharashtra
Std. wk. Rainfall RH (%) Temperature (0C)

(mm) AM PM Max. Min.
38 (17 Sep) 44.9 86 54 325 21.8
39 59.8 87 56 324 21.6
40 36.0 85 52 324 21.2
41 25.0 80 46 33.0 204
42 16.7 78 46 326 19.5
43 15.7 76 45 323 19.0
44 73 74 42 32.0 18.1
45 8.5 75 39 316 17.5
46 45 74 41 31.2 16.9
47 3.1 73 38 308 15.7
48 28 71 34 30.6 14.6
49 2.1 7 35 304 14.2
50 14 72 38 30.2 13.7
51 0.1 69 30.1 13.3
52 (31 Dec) 25 76 29.8 134
1
2 31
3 22
4
5
6
7
8
9
10
11
Total 238.5
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Surat (Gujarat)
Std. Dates Temp (0C) RH (%) Rain Rainy Sunsh | Evapor Wind
wk fall (mm) days ine ation velocity
Max. Min. AM PM (no) (hrs) (mm) (Km/h)
40 01-07 Oct 34.7 26.7 81 60 23.8 1 5.8 7 20.9
41 08-14 Oct. 33.7 241 83 49 - - 9 6 221
42 15-21 Oct 35.8 22.8 79 35 - - 9.6 6 221
43 22-28 Oct 36.1 18.5 66 22 - - 9.8 7.3 19.0
44 29-04 Nov 36.9 19.9 59 23 - - 9.3 3 19.5
45 05-11 Nov 35.38 22.03 64 53 - - 7.2 6.7 11
46 12-18 Nov 27.03 20.66 86 63 - - 5.2 4.9 9
47 19-25 Nov 32.54 20.66 66 42 - - 9.2 6 6.8
48 26-02 Dec 33.08 20.28 63 28 - - 8.9 6 6.6
49 03-09 Dec 32.27 18.44 69 35 - - 7.9 6 11.9
50 10-16 Dec 33.3 18.5 70 37 - - 5.95 5.3 12.8
51 17-23 Dec 31.8 215 71 42 - - 5.8 5 16.8
52 24-31 Dec 30.9 16.5 63 32 - - 8.8 6 21
1 01-07 Jan 304 18.3 67 37 - - 11.9 5.7 6.9
2 08-14 Jan 30.0 17.3 65 41 - - 11.9 6.9 7.8
3 15-21 Jan 31.6 17.5 56 29 - - 10.7 6.4 6.1
4 22-28 Jan 33.2 16.6 61 28 - - 8.9 6.7 19.6
5 29-04 Feb 33.9 18.6 72 38 - - 75 6.8 11.9
6 05-11 Feb 33.4 19.9 69 43 - - 5.3 6.6 18.1
7 12-18 Feb 32.8 19.3 58 25 - - 8.1 6 19.2
8 19-25 Feb 341 19.2 73 38 - - 8.5 6 17.2
9 26-04 Mar 36.7 20.9 61 27 - - 9.2 6.2 1.5
10 05-11 Mar 35.3 22.6 63 41 - - 8.6 7.7 13
11 12-18 Mar 37.3 214 64 38 - - 7.8 7.8 18.8
12 19-25 Mar 39.1 23.3 63 35 - - 7.9 8 15
13 26-01 Apr 39.9 23.9 70 40 - - 75 75 16.5
23.8
Rahuri (Maharashtra) Latitude :190.24 N ; Longitude :740.39 E ; Aititude : Sunshine Wind velocity
657 mts. (above MSL) (hrs) (Km/h)
Std. wk. Rain fall RH (%) Temperature (°C)
(mm) AM PM Max. Min.
36 32 93 72 29.2 21 NA 6.8
37 41 94 63 314 21 NA 5.6
38 0 91 54 32.2 21 8.2 3.8
39 0 92 51 33.3 21 8.1 29
40 50 94 62 31.8 22 5.1 5.2
41 0 92 48 31.6 20 8.4 7.6
42 0 90 39 32.9 19 9.3 2.7
43 0 91 31 32 14 10.1 2.2
44 0 89 27 31.9 11 10 23
45 100 92 58 291 18 6.1 3.9
46 65 94 71 26.4 20 22 5.6
47 8.46 89 46 28.7 14 9.3 5.0
48 0 90 36 28.8 12 8.4 1.8
49 0 87 35 30.1 12 8.6 1.9
50 0 90 39 29.7 13 73 24
51 0 90 46 28.4 13 8.6 2.8
52 0 91 38 28 8.7 8.6 35
1 0 90 46 28 12 8.6 2.7
2 0 91 39 28.6 12 7.7 29
3 0 91 38 281 9.8 8.9 22
4 0 90 34 281 8.1 9.6 21
5 0 89 37 29.7 11.9 8.4 23
6 0 89 44 29.9 14.3 7.1 2.6
7 0 91 41 31.2 13.9 8.6 29
8 0 89 33 32.8 14 9.9 3.6
9 0 88 41 33.6 14 10.0 2.6
Total 296.46
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lll. Sorghum pathology research - AV Gadewar
Ashok V Gadewar, TG Nageshwar Rao, IK Das, and YD Narayana

Summary

Disease situation: Prevalence of charcoal rot and lodging in sorghum growing region (rabi-09-10) was estimated
around Solapur. Crop lodging at maturity was rampant to the extent of 45-65% and the incidence of charcoal rot (CR)
ranged 30-70%. Most of the farmers grow cultivar locally identified as Dukari and Dagadi. Observations late in season
allow good detection of charcoal rot. Fodder kept by farmers’ examined showed that internal part of sorghum stem
becomes black due extensive infection by Macrophomina that makes unsuitable for animal.

Il. Management of charcoal rot

i. Eco- friendly management of charcoal rot: In field trials (rabi 09-10) at Dharwad and Solapur soil amendments &
application of eco-friendly chemicals cotton cake and bleaching powder reduced CR incidence by 10-12 % followed by
neem cake and bacterial bio-agent in the range of 5 -7%, . Bleaching powder reduced lodging of the plants significantly
by 43 per cent. At Dharwad bleaching powder reduced CR incidence by ~22 and bioagent reduced CR by 21%;
Increased grain and fodder yield was also recorded to the extent of 11 to 6 per cent respectively by using bleaching
powder as soil application. In another frial laid at Dharwad a fungal bioagent - Trichoderma harzianum was used as
seed dresser as well as it was applied to soil. T. harzianum as a seed treatment was effective as much as the seed
treatment with carbendanzim. Soil application was also effective but the combination- seed treatment (4 or 12g/kg)
coupled with soil application (2.5kg/ha) was much effective reducing CR by 72-80% to 65 per cent.

iii. Evaluation of germplasm for resistance against charcoal rot:Under AVHT-Shallow soils 28 entries were tested against
charcoal rot. Entries CSH 15R, Mauli, LC, SPV 1831 and SPV 1905showed lowest CR incidence ranging from 26 to 27
per cent. Entries E 36-1, SPV 1905, SPV 18311, SPV 1904 and M 35-1showed lowest number of nodes crossed.
Lowest length of infection was observed in E 36-1, SPV 1897, M 35-1, and SPV 1831. Based on CR incidence, nodes
crossed and length of spread of Mp in stem, SPV 1831emerged as the best among the entries tested.

In deep soils among the sixteen advanced entries lowest CR (24-34%) was recorded in E 36-1, CSH15R, M 35-1 and
SPV 1905, lesser incidence than in local check. Among the common entries for CR in AVHT shallow and deep soils,
entries SPV 1905 performed as good as resistant check M 35-1. In Initial evaluation trial (IVHT) with 33 entries, lowest
at par CR (24-32%) was recorded in entry E 36-1, 216R, SPH 1665 and SPV 2031. Mp growth was lowest and nodal
crossing was lowest in E 36-1 and SPV 2039 2 besides lower CR... Therefore these entries emerged as the best entry in
IVHT. Additional 22 entries tested from CRS Solapur, entries SLB 66, SLB 54 and SLB 67 showed lowest infection
(node & length) as well as low to modest CR.

Foliar diseases were recorded at Dharwad. Moderate resistance to rust in AVHT shallow soil was recorded in SPV
1893, SPV 1888, SPV 1806, SPV 1830 and SPV 1833. In AVHT in deep soil entries differed significantly in response to
rust showing moderate resistance to susceptibility. Moderate resistance was recorded in E 36-1 only. In IVHT entries
significantly differed in response showing susceptible to moderate resistance. Moderate resistance was recorded in E
36-1, SPV 2033, SPV 2050, SPV 2034 and SPV 2047. Downy mildew was recorded nil to 13 per cent at Dharwad in
entries in AVHT under shallow soil. Lowest incidence (2-3%) was recorded in SPV 1829, SPV 1904, SPV 1828 and SPV
1803. Mauli did not contract disease in AVHT deep soil. Lowest to contract disease were SPV 1829, 216R, M 35-1, CSV
22 and SPV 1833. In IVT trial lowest DM (5-9%) was observed in Maulee, 216 R, SPV 2032, SPV 2040 and M 35-1.

Detailed report

A threat to sorghum cultivation due to fungal disease charcoal rot is serious. High degrees of plant resistance
still remain elusive. However, to supplement tolerance, a field trial consisting eco-friendly measures, bio-
agent(s) (fungal & bacterial), soil amendments & eco-friendly chemicals, attempted revealed that soil
application of cotton cake and bleaching powder reduced CR incidence by 10-12 % followed by neem cake
and bacterial bio-agent in the range of 5 -7%, . Bleaching powder reduced lodging of the plants significantly
by 43 per cent. At Dharwad bleaching powder reduced CR incidence by ~22 and bioagent reduced CR by
21%. Increased grain and fodder yield was to the extent of 11 to 6 per cent respectively by using bleaching
powder as soil application. In another trial laid at Dharwad a fungal bioagent - Trichoderma harzianum was
used as seed dresser as well as it was applied to soil. T. harzianum as a seed treatment was effective as much
as the seed treatment with carbendanzim. Soil application was also effective but the combination- seed
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treatment (4 or 12g/kg) coupled with soil application (2.5kg/ha) was much effective reducing CR by 72-
80%.56 to 65 per cent.

Entries CSH 15R, Mauli, LC, SPV 1831 and SPV 1905showed lowest CR incidence ranging from 26 to
27per cent in AVHT-Shallow soils; lesser CR than resistant check. Entries E 36-1, SPV 1905, SPV 18311,
SPV 1904 and M 35-1showed lowest number of nodes crossed. Lowest length of infection was observed in
E 36-1, SPV 1897, M 35-1, SPV 1831 and SPV. Based on CR incidence, nodes crossed and length of spread
of Mp in stem, SPV 1831emerged as the best among the entries tested. In deep soils advanced entries lowest
CR (24-34%) was recorded in E 36-1, CSHI5R, M 35-1 and SPV 1905. lesser incidence local check.
Among the common entries for CR in AVHT shallow and deep soils, entries SPV 1905 performed as good
as resistant check M 35-1. In Initial evaluation trial (IVHT) entries, lowest at par CR (24-32%) was
recorded in entry E 36-1, 216R, SPH 1665 and SPV 2031. Mp growth was lowest and and nodal crossing
was lowest in E 36-1, and SPV 2039 2 besides lower CR.. Therefore these entried emerged as the best entry
in IVHT. Additional 22 entries tested from CRS Solapur, entries SLB 66, SLB 54 and SLB 67 showed
lowest infection (node & length) as well as low to modest CR.

Foliar rust was recorded at Dharwad. Moderate resistance in AVHT shallow soil was recorded in SPV 1893,
SPV 1888, SPV 1806, SPV 1830 and SPV 1833. In AVHT in deep soil entries differed significantly in
response to rust showing moderate resistance to susceptibility. Moderate resistance was recorded in E 36-1
only. In IVHT entries significantly differed in response from moderate resistant to susceptible. Moderate
resistance was recorded in E 36-1, SPV 2033, SPV 2050, SPV 2034 and SPV 2047. . Downy mildew was
recorded nil to 13 per cent at Dharwad in entries in AVHT under shallow soil. Lowest incidence (2-3% ) was
recorded in SPV 1829, SPV 1904, SPV 1828 and SPV 1803. Mauli did not contract in AVHT deep soil.
Lowest to contract disease were SPV 1829. 216R, M 35-1, CSV 22 and SPV 1833. In IVT trial lowest DM
(5-9%) was observed in Maulee, 216 R, SPV 2032, SPV 2040 and M 35-1.

A. Eco-friendly management of charcoal rot

The trial with four replications was carried at Solapur and Dharwad to manage charcoal rot (CR) by using
bioagent (bacterial), soil amendments & eco-friendly chemicals. The trials were laid in CR sick plots. The
treatments were i. Bioagent (Rb124 @12g/kg seed), ii. Soil amendments (bone meal, cotton cake & neem
cake; each 1000kg/ha) and iii. Eco-friendly chemicals (bleaching powder 80kg/ha & Boric acid 30kg/ha)
along with control. Observations were recorded on CR incidence, lodging, nodes crossed by Mp, length of
Mp infection in stem, grain yield, fodder yield & height.

On all India (Solapur and Dharwad) basis soil application of cotton cake and bleaching powder reduced CR
incidence by 10-12 % followed by neem cake and bacterial bio-agent in the range of 5 -7%, Bleaching
powder reduced lodging of the plants significantly by 43 per cent followed by bioagent and boric acid.
While viewing on location basis, at Solapur cotton cake reduced CR by 12 % and bleaching powder by ~9%
and at Dharwad bleaching powder was highly effective reducing CR by 22.6 % followed by bioagent (21%)
and cotton cake 11%) (Table 1.1). Bleaching powder increased per ha grain yield by 11.5% and fodder yield
by 7%. At Solapur and Dharwad bleaching powder increased yield by 6.4 and at Dharwad it was 6.3%.
Similarly it increased fodder yield at Solapur and Dharwad by 6-8%. At Dharwad all the treatments
increased fodder yield and highest increase was observed by application of bioagent to seed (Table 1.2).
Bleaching powder and neem cake reduced spread of Mp infection and significant reduction was apparent at
Dharwad.

B. Management of charcoal rot through antagonistic eukaryotes

A trial was conducted at Dharwad to manage Charcoal rot (CR) by using fungal bioagent- Trichoderma
harzianum. The trial was laid in CR sick plot with three replications. T. Harzianum was applied as a seed
dresser and was also applied in soil. A seed treatment with fungicide carbendenzim was also included in
trial. Observations were recorded on CR incidence, lodging, nodes crossed by Mp, and length of Mp
infection in stem. Seed treatments either with Trichoderma or carbendenzim alone or soil application of
Trichoderma and their various combinations significantly reduced CR. Application of T. harzianum as seed
treatment (4g or 12g/kg) was effective in reducing CR by 22-45%. Similarly seed treatment with
carbendenzim (2g/kg) reduced CR by 76%.. Seed treatment with carbendenzium proved superior to seed
treatment by T harzianum. Seed treatment of Trichoderma @ 12 g/kg seed was superior to 4g/kg, reducing
CR by 45 and 22% respectively. Application of T harzianum alone to the soil @ 2.5 kg/ha did reduce CR by
71 per cent.

However combination seed treatment (12g/kg seed) with T harzianum and its soil application (2.5 kg/ha)
proved the best reducing CR by 80% and was superior to seed treatment by T harzianum @ 4g/kg seed. Seed
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treatment with carbendenzium in combination of soil application of T harzianum @ 2.5 kg was equally good
as soil application and seed treatment with T harzianum. Application of T harzianum as seed treatments (T'1
or T2) in addition to Soil treatment (T3) had no additional advantage in reducing CR. Similarly seed
treatment with carbendenzium was good enough as carbendenzium seed treatment and application of T
harzianum. These results indicated that seed treatment with carbendenzium (T6) or application of T
harzianum to the soil (T3) reduces CR equally as other combination (T4, T5 and T7) are stastically at par
(Table 2). Lodging was reduced (15-83%) by seed treatment or soil application of T. harzianum as well as
carnendanzim seed treatments. But seed treatment with T harzianum @ 4g/kg has not reduced lodging
significantly. Maximum reduction was obtained when seed were treated with carbendenzium and soil
application of T harzianum (T7) was done and but did not differ from carbendenzium seed treatment alone
(T6). Next best treatments were Soil application of T harzianum (4 or 12g/kg seed) and its soil application
(2.5kg/ha). Seed treatment with T harzianum alone had lowest effect could be significantly reduced by
application of 12g/kg seeds.

Nodal infection was also affected by T. Harzianum treatments. Simple seed treatment with T harzianum
(12g/kg) reduced nodal crossing. In untreated control Mp crossed 4.7 numbers of nodes whereas it was only
3.6 when the seeds were treated with harzianum 12gg/kg seed. Maximum effective was seed treatment
12g/kg T harzianum or seed treatment with carbendenzium coupled with soil application of T harzianum.
Similarly these treatments were effective in reducing length of infection. Seed treatment (12g/kg) with T
harzianum or carbendenzium coupled with its soil application (2.5kg/ha) gave highest grain (2712 and 2320
kg) yield. Seed treatment with carbendenzium was equally effective. Seed treatment with T harzianum
(12g/kg) also significantly increased increased the yield. Similarly these treatments were effective in
increasing fodder yield.C.

C. Multi-location AICSIP varietal & hybrid trials

1. Advance varietal hybrid trial 1 - Shallow soil: Twenty eight entries along with susceptible & resistant
checks were evaluated against charcoal rot (locations- Solapur, & Dharwad; sick plots, and rust atDharwad)
under disease congenial conditions. Evaluation for charcoal rot was also carried by inoculating
Macrophomina phaseolina (Mp) using tooth pick method (stem stab). For evaluating reaction against
charcoal rot, observations were made on per cent plants infected, and number of nodes crossed and fungal
growth (diseased lesion; measured in centimetre by splitting stem) in stem where as 1-9 rating scale was
used for evaluating rust reaction.

Charcoal rot: On all India (Table 3.1) basis highest per cent plants infected by Mp were observed in in SPH
1648 followed by SPV 1835, SPV 1893, SPV 1891 And SPV 1892. Lowest incidence was observed CSH
15R, Mauli, LC, SPV 1831 and SPV 1905. There were no significant differences between test entries and
checks. Charcoal rot incidence ranged from 26 to 43 per cent. At Dharwad CR incidence ranged from 4.4 to
24 per cent and highest CR incidence was observed in entries SPV 1903, SPV 1893, SPV 1835, SPV 1897,
SPV 1828 ranging from 24 to 21 per cent. Lowest incidence was observed in E 36-1, LC, SPV 1806, CSH
15 R and Mauli. All the entries showed at par incidence. At Solapur CR incidence ranged from 66 to 37 per
cent. Highest incidence (66 — 59%) was observed in SPH 1648, SPV 1835, SPV 1891, SPV 1892 and SPV
1798. Lowest incidence (37 — 41%) was recorded in SPV 1831, SPV 1828, CSH15 R, SPV 1901 and SPV
1903. None of the entry was superior over other.

In inoculated plants (Table 3.1), number of node crossed by Mp ranged between 2.7 to 0.9. Highest number
of node crossed by Mp in entries SPV 1648,, SPV 1830,SPV 1798, SPV 1889 and LC. Lowest number of
node crossed in E 36-1, SPV 1905, SPV 18311, SPV 1904 and M 35-1. However entries did not differ in
resisting crossing of nodes when the data was considered for two centres together. Entries did differ in
resisting nodal crossing at Dharwad. Lowest nodes crossing (0.8 -3.3) was recorded in E 36-1, SPH 1618, M
35-1, SPV 1833 and SPV 1903. Highest number of node (4-3.7) crossed was recorded in LC, SPV 1891,
SPV 1893, SPH 1648 and SPV 1830. At Solapur entries did not differ. Lowest crossing (0.5-0.7) was
recorded in SPV 1905, SPV 1803, SPV 1806, SPV 1831 and SPV 1891. Highest nodal crossing (1.7 -1.3)
was recorded in SPV 1830, SPV 1798, SPV 1648, SPH 1618 and SPV 1895. Length of Mp infection did not
differ in test entries while the data on two centres considered together. Highest length (22.6- 18.5cm)of
infection was observed in SPH 1648, LC, SPV 1835, SPV 1830 and 1888. Lowest length was recorded in E
36-1, SPV 1897, M 35-1, SPV 1831 and SPV 1904. Entries did differ in resistingth of infection at Dharwad.
Lowest infection was recorded in entries E 36-1, SPV 1833, M 35-1, SPV 1905 and SPV 1901. Highest
infecton length was recorded in SPV 1893, SPV 1891, SPV 1889, LC and SPV 1892. Susceptible check.
Entries did not differ at Solapur. High infection length (23-19cm) was observed in entries SPH 1648, SPV
1830, SPV 1835, SPV 1888 and 216R. Lowest infection (9-11cm) was recorded in SPV 1892, SPV 1891,
SPV 1897, Mauli and SPV 1893.
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Flowering: SPH 1618 and SPH 1648 took least days (61) to 50% flowering. Longest time of 77-73 days
was taken by SPV 1906, SPV 1893, SPV 1888, SPV 1905 and SPV 1892 at Solapur. (Table 3.2)

Foliar diseases: Foliar disease rust was recorded at Dharwad. Entries showed moderate to susceptible
reaction. Lowest rating (3-4) was recorded in SPV 1893, SPV 1888, SPV 1806, SPV 1830 and SPV 1833.
Highest rating (>5) was recorded in SPV 1828, SPV 1829, LC, CSH 15 R and SPV 1903. Downy mildew
was recorded nil to 13 per cent at Dharwad. Highest incidence (13 to 11) was recorded in SPH 1648, CSH
15R, SPV 1903, SPV 1835 and SPV 1888. Lowest (2-3%) to record was SPV 1829, SPV 1904, SPV 1828
and SPV 1803. Mauli did not contract DM. Entries significantly differed in response to rust and downey
mildew (Table 3.2).

2. Advanced varietal/hybrid trial - Deep soil: Eighteen entries including susceptible & resistant checks were
evaluated against charcoal rot (locations- Solapur, and Dharwad &), and rust (Dharwad) under disease
congenial conditions. Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina
(Mp) using tooth pick method (stem stab). For evaluating reaction against charcoal rot, observations were
made on per cent plants infected, and number of nodes crossed and fungal growth (diseased lesion; measured
in centimetre by splitting stem) in stem where as 1-9 rating scale was used for evaluating rust reaction.

Charcoal rot: On all India basis entries differed significantly in response to CR. Highest CR (43) was
observed in SPH 1618 followed by SPH1647, SPV 1891, CSV22 & SPV1833 and they did not differ
significantly. Lowest CR (24-34%) was recorded in E 36-1, CSHI5R, M 35-1 and SPV 1905. However
entries CSH15R, M 35-1 and SPV 1905 (33 -34% CR) bahaved as good as local check (35% CR).At
Dharwad entries showed significant differences in response to CR but at Solapur all behaved similarly
showing no significant differences. At Dharwad highest CR (28-26%) was onbserved in SPH 1647,
SPV1794, CSV22, SPV 1835 and 216R where as it was low (10-19%) in E 36-1, M 35-1, SPV 1905 and
SPV 1830. At Solapur E 36-1, CSH 15R, CSV 18, SPV 1794 and SPV 1829 recorded lowest (39-49%) CR.
Highest CR (62-57%) was recorded in SPH 1618, SPV 1891, SPV 1830, SPV 1833 and SPH 1620.

In inoculated plants number of nodes crossed by Mp in E 36-1, SPV 1795, SPV 1905 <35-1 and SPV 1794
was lowest i.e. ranged between 0.75-1.7cm. Higher (2.2 -1.9 ¢cmO in case of SPH 1618, 216R, SPH 1647,
LC and SPV 1891. No significant differences were observed. However entries differed significantly at
Dharwad. E 36-1, SPV 1891, SPV 1905, SPV 1795 and SPH 1618 had lowest (0.4-3.2) nodal crossing.
Highest length (14-12cm) of infection was observed in SPH 1618, SPH 1647, 216 R, CSV 18 and SPV
1830. And lowest was E 36-1, SPV 1905, SPV 1795, SPV 1794 and SPV 1835 when entries were tested at
both places Solapur and Dharwad. At Dharwar entries differed significantly in response to growth of Mp. E
36-1, SPV 1794, SPV 1829 and SPV 1795 had lowest infection length where as it was highest in 216R, LC,
M 35-1, SPH 1647 and CSV 18. At Solapur infection length ranged from 16.1 to 4.7 but there were no
significant differences in entries responding to Mp infection (Table 4.1).Flowering: E 36-1 took least days
(67days to 50% flowering. Significantly longest time of 89 days was taken by SPV 1905, SPV 1829 and
other. There were significant differences in flowering of test entries (Table 4.2).

Foliar diseases: The foliar disease rust was recorded at Dharwad and entries differed significantly in
response to rust showing moderate resistance to susceptibility. Susceptibility was recorded ine SPH 1647,
SPV 1829, SPH 1618, LC and CSV 18. Moderate resistance was recorded in E 36-1 only DM was recorded
at Dharwad. All the entries contracted disease but no significant differences were observed. Lowest to
contract disease were SPV 1829. 216R, M 35-1, CSV 22 and SPV 1833. (Table 4.2).

3. Initial varietal hybrid trial: Thirty five entries along with susceptible & resistant checks were evaluated
against charcoal rot (locations- Solapur, and Dharwad), and rust (Dharwad) under disease congenial (CR
sick plots) conditions. Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina
(Mp) using tooth pick method (stem stab). For evaluating reaction against charcoal rot, observations were
made on per cent plants infected, and number of nodes crossed and fungal growth (diseased lesion; measured
in centimetre by splitting stem) in stem where as 1-9 rating scale was used for evaluating rust reaction.

Charcoal rot: Entries did not differ significantly in response to CR considering two locations together.
Highest (41-40.5%) charcoal rot was observed in SPV 3037, SPV 2044, SPV2048, SPH 1666 and SPV
2040. Lowest at par CR (24-32%) was recorded in entry E 36-1, 216R, SPH 1665 and SPV 2031 (Table 5.1).
Performance of entries significantly differed from location to location. At Solapur 216R, E 36-1, Maulee, M
35-1, CSHI15 R and SPV 2039 recorded lowest at par CR in the range of 38-43%. At Dharwad E 36-1
proved superior to the other. Next entries showing lowest CR was SPV 2042 followed by SPV 2043, SPV
2031, SPV 2041and SPV 2046 and other. Mp crossed 0.5 nodes in resistant entries E 36-1 when plants were
stem stab inoculated. Other entries showing low nodal (~ 1.7) crossing were SPV 2047, SPV 2048, SPV
2039, SPV 2042 and SPH 1665. Higher nodal crossing (2.3-2.1) was recorded in Maulee, SPV 2030, LC,
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SPV 2033 and SPV 2045 (Table 5.1). In plants inoculated with Mp, fungal growth (diseased lesion) (Mp) in
resistant check E 36-1 was 6.5cm. Lowest spread (9 -12cm) was observed in SPV 2042, SPV 2039, SPV
2041, SPV 2034 and SPV 2051. (Table5.1). At Dharwad low spread of 0.2 cm was observed in E 36-1
followed (>3.13 cm) by SPV 2047, SPV 2040, SPV 2048, CSH15 R and SPV 2038. Hoghest length (4 cm)
was seen in local check

Flowering: SPV 2050, SPV 2051, SPH 1663, CSH 15R took least days (68) to 50% flowering. Longest time
of 81 to 88 days was taken by SPV 2036, SPV 2039, SPV 2042, SPV 2043 and SPV 2044to 50% flowering.
And entries statistically differed in flowering (Table 5.2)

Foliar diseases: Foliar disease rust was recorded at Dharwad and entries significantly differed in response
from moderate resistant to susceptible. Moderate resistance (rating~3) was recorded in E 36-1, SPV 2033,
SPV 2050, SPV 2034 and SPV 2047. Susceptible reaction was recorded in number of entries and highest (>5
rating) was in SPV 2038, LC, SPH 1666, SPV 2036, and SPV 2031. DM was recorded at Dharwad and
entries differed significantly. Lowest DM (5-9%) was observed in Maulee, 216 R, SPV 2032, SPV 2040 and
M 35-1. Highest (29- 19%) DM was observed in E 36-1, LC, SPV 2043, SPV 2038 and SPV 2030. ,
(Table 5.2).

4. Material supplied by DR Prabhakar for testing against charcoal rot: Twenty five entries along with
susceptible & resistant checks were evaluated against charcoal rot at Solapur. under disease congenial (CR
sick plots) conditions. Evaluation for charcoal rot was also carried by inoculating Macrophomina phaseolina
(Mp) using tooth pick method (stem stab). For evaluating reaction against charcoal rot, observations were
made on per cent plants infected, and number of nodes crossed and fungal growth (diseased lesion; measured
in centimetre by splitting stem) in stem. DM was not found and erratic leaf spots of disease observed and
were minor with no significance therefore data on foliar diseases was not recorded.

Charcoal rot: Entries significantly differed in response to CR considering at Solapur. Highest (56-49%)
charcoal rot was observed in SLB 71, SLB 55, SLB 67, CSV 8R and SLR 72. Lowest CR (11.3%) was
recorded in SLB 56. Other at par CR with SLB 49 was recorded in SLB 70, M 35-1, SLR 67, SLR 73 and
others (Table 6).

Mp crossed 0.07 to 1 cm in test entries and entries did not statistically differed. SLB 66, SLB 54, SLB 55,
SLB 67 and SLB 71 could cross only 0.07 to 0.13 nodes. Length of infection ranged from 4- 16 cm with no
statical differences. However it was lowest 4.3 to 9 cm in entries SLB 55, SLB 66, SLB 54, SLB 67 and
SLB 59. (Table 61).

Performance of entries against charcoal rot

Trial Entries*
Per cent CR (< check) Nodal crossing (< check) Lesion spread (cm) (< check)

AVHT shallow CSH 15R, Mauli, SPV 1831, SPV E 36-1, SPV 1905, SPV 1831, SPV | E 36-1, SPV 1897, M 35-1, SPV 1831,
1905 1904, M35-1 SPV 1904

AVHT deep E 36-1, CSH 15R, M35-1, SPV E 36-1, SPV 1795, SPV 1905, M E 36-1, SPV 1905, SPV 1795, SPV 1794,
1905, CSV 18 35-1, SPV 1794 SPV 1835

IVHT E 36-1, 216R, SPH 1665. SPV E 36-1, SPV 2047, SPV 2048, SPV | E 36-1, SPV 2042, SPV 2039, SPV 2041,
2031, SPV 2039 2039, SPV 2042 SPV 2034

* Incompletely listed

Performance of entries against rust disease

Trial Entries
Rust (rating < 4)
AVHT shallow SPV 3.3, SPV 1888
AVHT deep E 36-1
IVHT E 36-1, SPV 2033, SPV 2050, SPV 2034, SPv 2047

Annexure 1: List of collaborators from AICSIP centre

1 Dr. Ashok V Gadewar Principal Scientist CRS (DSR) Solapur
2 Dr. TG Nageshwar Rao Principal Scientist DSR, Jalna

3 Dr. IK Das Senior Scientist DSR, Hyderabad

4 Dr YD Narayana Principal Scientist UAS, Dharwad
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IV. Sorghum entomology research - VR Bhagwat
VR Bhagwat, V Rajaram/P Anandhi, Shekharappa, AP Biradar, DG Daware,DB Pawar, Sameer Kumar, B
Subbarayudu, Shyam Prasad, Prabhakar

Summary

|. Pest survey & surveillance, seasonal abundance & population dynamics in Rabi sorghum: There were more or less
no major changes in the pest scenario of Rabi sorghum over the years. The shoot fly was low to moderate. The stem borer
incidence was more or less similar to last year. Peduncle damage due to stem borer was noticed in Kovilpatti, Dharwad and
Parbhani district. The shoot bug has been on its increasing trend year by year. Early infestation of shoot bug at seedling stage
was noticed in some location (Solapur and Bijapur). Aphid incidence has been increased due to occurrence of drought in some
of the parts. The observations on pests scenario is given below.

Tamil Nadu: At Kovilpatti, two fields from District Thoothukudi at Sinthalakarai and Kumaragiri villages (10 km from the station)
were surveyed for pest surveillance study. The crop was sown with locally cultivated sorghum (K8) during second to last week
of September 2009. The data showed that the there was moderate damage of shoot fly (3.6 — 23.8 %) and stem borer (3.6-
20.3 %). The leaf damage due to stem borer was low (up to 5 %). The population of ear head caterpillar was up to 1.3 larvae
per ear head and the damage rating was 2 to 4. Midge incidence was moderate (<5%) but low on K-8.

Karnataka: In Dharwad region, the incidence of shoot fly was highest during last week of September and recorded (60-70 %),
while the stem borer infestation was below 15%. Seven sorghum fields in Bijapur district were surveyed for pest damage and
surveillance studies In Bijapur district, shoot fly incidence noticed low as 8-31%. The shoot fly attack was comparatively less
where sorghum was intercropped onion and safflower. There was very low incidence of stem borer (2-7%) was noticed. No
incidence of midge was noticed. Mainly M-35-1 was sown in the last week of September or first week of October, 2009. Very
few farmers followed intercropping with either chickpea or safflower. Shoot bug population was high 10-70bugs/plant and bug
damage was ranged from 10-70%. Sugarcane aphid damage was at low to moderate ranging from 4 to 9 as damage rating.
Coccinellids were observed in the month of January in some of farmer’s field. Earhead bugs population was very meager (0-2
bugs/plant).

Andhra Pradesh: The Rabi sorghum is mostly grown in Tandur, Vikaharabad region in Ranga Reddy district. Due to increase
in pulse acreage, the area for sorghum cultivation has reduced to some extent. The shoot fly infestation was very low (<7%),
stem borer did not noticed in farmers field

Maharashtra: In Marathwada region, total 23 sorghum fields in Parbhani district were surveyed. Dagdi, Parbhani Moti and M-
35-1, were mainly cultivated, the incidence of shoot fly was moderate (12-30 %) and stem borer was low (3-12%). The
infestation of corn plant hopper (< 10%) was moderate and no incidence of head bugs was noticed. Four sorghum fields were
intercropped with safflower (6:2). Intercropping did not show any apparent influence on the incidence of shoot fly and stem
borer incidence. In western Maharashtra, during crop growth, the shoofly damage was moderate and ranged from 5 % to 15
%. The % damage by stem borer and shoot bug was low. The aphid incidence was medium (damage rating 3-5).

II. Promising entries with less susceptibility to key pests of grain sorghum in different AICSIP trials (Locs: 7)

Trial No Trial Name Shoot fly Stem borer S. aphids Shoot bug
1 AVHT-I-SS SPV 1901, SPV 1893, Local | SPV 1897, SPV 1828, SPV 1901, SPV 1829, | The entries SPV 1891, | SPV 1900, SPV 1901, SPV
checks, SPV 1895, SPV | SPV 1905, SPV 1806, SPV 1893, SPV 1891, | SPV 1795, SPV 1905, | 1892, SPV 1835, SPV 1829,
1830 SPV 1895, Mauli, SPV 1892, SPV 1831, SPV | CSV 22, SPV 1794 SPV 1828
1798, SPH 1618, SPV 1830
2 AVHT-II-DS local check, SPV 1830, SPV | SPV 1905, CSV 18, SPV 1795, SPV 1829 SPV | SPV 1891, SPV 1795, SPV | SPH 1620, CSV 18, CSH
1794, CSV 22, M 35-1 1835, CSV 22 1905, CSV 22, SPV 1794 15R, SPV 1833, SPV 1891,
CSV 22, M 35-1
3 IVHT SPV 2045, SPV 2049 SPV 2034, SPV 2029, SPV 2031, SPV 2033, | CSV 22, SPV 2043, SPV | SPV 2046, CSV 22, CSH
SPV 2036, CSV 18, CSH 15R, SPV 2045, SPV | 2036, SPV 2050, SPV 2048, | 15R, SPV 2033, SPH 1666
2050, SPV 2041 SPV 2033, SPV 2030
4 B & Rlines SLB 46, SLB 60, SLB 72, | SLB 60, SLB 86, SLB 67, SLB 72 SLB 52, SLR 70, & 72, | SLB 49, SLB 56, SLB 59,
M-35-1 SLB 39-1, SLB 54 SLB 66, SLR 72
5 SFEN-I Shoot fly: RSV 1003, RSV 1089, RSV 1103, RSV 1130, RSV 1186, RSV 1188, RSV 1197, M-35-1
6 SFN-II Shoot fly: PSFRS-4-09, NRCSFPR09-1, NRCSFPR09-3, NRCSFPR09-4, Hadgaon local
7 MAS-I-SF Shoot fly: MAS 1057-2, 1057-10, 1071-1, 1081-5, 1264-3, 1264-6, 1275-1, and 1284-1
8 MAS-II-SF Shoot fly: RSF 0832, RSF 0833, M 35-1
9 AICSIP Local | DSV 4, DSV 5, CSV 216R, | DSV 4, DSV 5, CSV 216R, M 35-1, Maulee, | DSV 4,K 8, CSV 15,M 35- | Parbhani Moti, DSV 5, K 8
checks M 35-1, Maulee, Parbhani | Parbhani Moti, CSV15 1 and IS 2312
Moti, CSV 15
10 F3-SFR-GP Shoot fly: EC 12 x POP 52,(PEC 1 X LG kumbari local) x EC 19, CSV 15 x EC 19, (PEC 9 X EP 59) x POP 52, EC 12 x EP 133, (PEC 1 X LG
kumbari local) x EC 15, (PV 25 X 296 B) x EC 12, CSV 22 x EC 12, SSV 84 x POP 52, EC 15 x EP 57, EC 19 x EP 133, (PV 25 X 296 B) x EC
19, EP 133 xEC 13
11 S. aphids Not recorded Not recorded SLB 80, SLB 19, SLB 50, | SLR 30, DJ 6514, ICSV
/sh. bugs SLB 79, and, SLB 64 93046, SLB 50, SLB 19, and
SLB79
12 Midge Midge: M-35-1, K-8, IS 2312, DJ 6514, RSE 03, IS 2122, RS 29, C 43

pr-rabi2009-10

Page 65 of 100




—p—e

W Directorate of Sorghum Research, Hyderabad ~“#4

IIl. Management of key pests in sorghum: Validation of IPM modules was studied at two locations (Bijapur and
Solapur). The seed treated sorghum (either with Imidacloprid @ 14mli/kg seed or Thiamethoxam 70 WS @ 3 g/kg seed)
and intercropped with legume particularly with chickpea and followed by either endosulfan spray at 45 DAE found least
attacked by key pests and found to be commercially viable IPM component in view of increasing market rate of pulses.

Bijapur: An IPM trial was sown on 13th October, 2009 at RARS farm, Bijapur. The trial was replicated three times. CSV
216R as main sorghum variety and Chickpea (A-1) improved variety was grown as an intercrop. The plot size was used
(6 rows of 5 m = 18 sqm) at 60 cm apart as row distance. The net plot was harvested with an area of 11.28 sqm. The
lowest shoot fly deadhearts recorded lowest shoot fly (3.6%) in the treatment of intercropping with chickpea + seed
treatment with Imidachloprid 70 WS @ 3 g/kg seed. The aphid (27.5%) and shoot bug (15.2 bugs/plant) incidence was
recorded lowest in treatment of seed treatment with Imidachloprid 70 WS @ 3 g/kg seed + spray of endosulfan @ 0.07%
at 45 DAE. The IPM treatment viz., seed treatment with Imidachloprid 70 WS @ 3 g/kg seed + spray of endosulfan @
0.07% at 45 DAE recorded highest sorghum grain equivalent yield (25.3q/ha) and second highest fodder yield (3.6
t/ha). In general, it was found that overall seed treatment with Imidachloprid 70 WS @ 3g/kg seed was effective either in
intercropping with chickpea or additional treatment of endosulfan spray.

Solapur: A field trial was carried out at the Centre on Rabi Sorghum, (DSR), Solapur during post rainy season of 2009-
10 to find out eco-friendly management tactics for the suppression of shoot fly, stem borer, shoot bug and aphid.
Sorghum (8 rows) sown with 4 rows of safflower (cv. Phule Kusum) on 16th October, 2010 and 4 rows of chickpea (cv.
Annegiri) sown on 17th October, 2010. The seed treatment for all sorghum cultivars was done with the Imidachloprid @
14 mllkg of seed. The experiment was laid out in randomized block design with seven treatments and was replicated
thrice. The shoot fly eggs and deadhearts were lowest when treated sorghum intercropped with chickpea with a ratio of
8:4 rows. It was also cost effective and profitable among other treatments.

Detailed report

I.  Pest survey and surveillance

In Rabi sorghum, shoot fly (Atherigona soccata Rond.) is a major biotic constraint followed by the
sugarcane aphid (Melanaphis sacchari Zehntner), and corn plant hopper (shoot bug) (Peregrinus maidis
Ashm.). They often occur sequentially or together. The damage by the homopteran pests is greatly amplified
by inducing plant moisture stress alone or in association with the prevailing drought conditions. The stem
borer (Chilo partellus Swin.) occasionally occurs but not considered as severe pest in Rabi sorghum. There
were more or less no major changes in the pest scenario of Rabi sorghum over the years. The shoot fly was
low to moderate. The stem borer incidence was more or less similar to last year. Peduncle damage due to
stem borer was noticed in Kovilpatti, Dharwad and Parbhani district. The shoot bug has been on its
increasing trend year by year. Early infestation of shoot bug at seedling stage was noticed in some location
(Solapur and Bijapur). Aphid incidence has increased due to occurrence of drought in some of the parts.

Tamil Nadu: In Kovilpatti region, there was moderate damage of shoot fly (3.6 — 23.8 %) and stem borer
(3.6-20.3 %). The leaf damage due to stem borer was low (up to 5 %). The population of ear head caterpillar
was up to 1.3 larvae per ear head and the damage rating was 2 to 4.

Karnataka: In Dharwad region, the incidence of shoot fly was highest during last week of September and
recorded (60-70 %), while the stem borer infestation was below 15%. In Bijapur district shoot fly incidence
was low as 8-31%. The shoot fly attack was comparatively less where sorghum was intercropped onion and
safflower. There was very low incidence of stem borer (2-7%) was noticed. Mainly M-35-1 was grown.
Shoot bug population was high 10-70 bugs/plant and bug damage was ranged from 10-70%. Sugarcane
aphid damage was at low to moderate ranging from 4 to 9 as damage rating. Coccinellids were observed in
the month of January in some of farmer’s field.

Andhra Pradesh: The Rabi sorghum is mostly grown in Tandur, Vikaharabad region in Ranga Reddy
district. The shoot fly infestation was very low (<7%), stem borer did not noticed in farmers field

Maharashtra: In Marathwada region, total 23 sorghum fields in Parbhani district were surveyed. Dagdi,
Parbhani Moti and M-35-1, were mainly cultivated, the incidence of shoot fly was moderate (12-30 %) and
stem borer was low (3-12%). The infestation of corn plant hopper (< 10%) was moderate and no incidence
of head bugs was noticed. Four sorghum fields were intercropped with safflower (6:2). Intercropping did not
show any apparent influence on the incidence of shoot fly and stem borer incidence. In western Maharashtra,
during crop growth, the shoofly damage was moderate and ranged from 5 % to 15 %. The % damage by
stem borer and shoot bug was low. The aphid incidence was medium (damage rating 3-5).
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Il.  Evaluation of grain sorghum varieties and hybrids for resistance to key pests
Trial 1: Advance Varietal and Hybrid Trial for shallow soil (AHVT-I)
Locations: Kovilpatti, Solapur, Parbhani, Dharwad, Bijapur and Tandur

In AVHT-I comprising 32 entries comprising 2 hybrids, 22 experimental varieties, 1 commercial hybrid
(CSH 15R), commercial varieties, one local cultivars, and three resistant (IS 2312, IS 18551, IS 2205),
susceptible (DJ 6514) checks and one local check were evaluated for resistance to key pests at 7 locations
(Solapur, Parbhani, Rahuri, Dharwad, Bijapur, Tandur, Kovilpatti).

Shoot fly: Data on plants with shoot fly eggs were recorded at 14 DAE in (Solapur, Parbhani, Dharwad,
Bijapur and Tandur). The mean percentage of plant infested with eggs was highest at Tandur (6.5 eggs/5 pts)
and were lowest at Parbhani (Tablel.2). Deadhearts caused by the shoot fly was recorded at 28 DAE in
Solapur, Parbhani, Rahuri, Dharwad, Bijapur, Tandur and Kovilpatti. The data from Parbhani and Dharwad
was discarded as DJ 6514 (Sus check) recorded < 72% deadhearts. The data from Rahuri, Bijapur and
Kovilpatti could not be considered due to high CV (> 25%). Across the locations the experimental varieties,
SPV 1901, SPV 1893, Local checks, SPV 1895 and SPV 1830 recorded significantly low dead-heart
percentage and were on par to resistant check (IS 18551) at 28 DAE (Table 1.1).

Spotted stem borer: Plant leaf injury rating (1-9) of the spotted stem borer was recorded at Solapur, Tandur
and Kovilpatti indicating low leaf injury (Table 1.3). Deadhearts caused due to stem borer at 45 DAE were
recorded at Solapur, Parbhani, Tandur and Kovilpatti. Except for Kovilpatti other centers recorded < 12 %
deadhearts. However, across the locations some of the promising entries are SPV 1897, SPV 1828, SPV
1901, SPV 1829, SPV 1905, SPV 1806, SPV 1893, SPV 1891, SPV 1895, Mauli, SPV 1892, SPV 1831,
SPV 1798, SPH 1618 and SPV 1830 (Table 1.4). The peduncle damage percentage recorded at Kovilpatti.
High CV was observed (>30%). M 35-1, recorded lowest peduncle damage (<7%) (Table 1.4).

Shoot bug: Shoot bug plant damage was recorded at Bijapur center. At Bijapur, SPV 1900, SPV 1901, SPV
1892, SPV 1835, SPV 1829 and SPV 1828 has shown low shoot bug damage rating (<2.0) (Table 1.5).

Aphid: The aphid damage was assessed at Parbhanui and Bijapur centers (Table 1.5). The entries SPV 1833,
SPV 1897, SPV 1888, SPV 1903, SPV 1798, SPV 1904, SPV 1831 and M 35-1 recorded low damage (<
4.0).

Day to (50%) flowering: Days to 50% flowering were recorded at two centers i.e., Rahuri and Dharwad.
CSH 15 R was earliest to flower at Rahuri (86 days) and at Dharwad SPV 1828 flowered in 67 days. Across
the locations SPH 1618 was earliest to flower (78 days) while, SPV 1888 was late (92 days) entry (Table
1.4).

Plant height (cm): The plant height (cm) was recorded at Rahuri centre. The data found to be significant.
Maximum plant height was recorded in SPV 1798, SPV 1830, SPV 1889, SPV 1893 and Local check (213-
229 cm). The minimum plant height was noticed DJ 6514 (72 cm). The average plant height was recorded
193 cm (Table 1.5).

Trial 2: Advanced Varietal and Hybrid Trial for Deep Soil (AVHT-II)
Locations: Kovilpatti, Solapur, Parbhani, Dharwad, Bijapur and Tandur

In this trial, 20 entries comprising 3 hybrids, 8 experimental varieties, 1 commercial hybrid, 2 commercial
varieties, 1 local cultivars, and three resistant (IS 2312, IS 18551, IS 2205), susceptible (DJ 6514) checks
and one local check were evaluated for resistance to key pests at 7 locations (Solapur, Parbhani, Rahuri
Dharwad, Bijapur, Tandur and Kovilpatti).

Shoot fly: Deadhearts caused by the shoot fly was recorded at 28 DAE in Solapur, Parbhani, Rahuri
Dharwad, Bijapur, Tandur and Kovilpatti. The data from Rahuri, Bijapur and Kovilpatti was discarded as DJ
6514 (Sus check) recorded < 70% deadhearts. The data from Rahuri could not be considered due to high CV
(> 25%). Across the locations local check, SPV 1830, SPV 1794, CSV 22, M 35-1 recorded low deadhearts
percentage (< 40%) and significantly not different from the resistant check, IS 2312 at 28 DAE (Table 2.1).

Data on plants with shoot fly seedlings with eggs were recorded at 14 DAE in (Solapur, Dharwad, Bijapur
and Tandur). The percentage of seedlings infested with eggs was higher at Solapur, Dharwad and Bijapur
(19.2 - 48.2%). In terms of shoot fly eggs/ 5 plants data was recorded at Solapur, parbhani, Dharwad,
Bijapur and Tandur. The oviposition / 5 seedlings ranged from 4.9 — 10.8 eggs / 5 plants. The entries SPH
1620, CSV 18 and SPV 1795 showed low oviposition indicating antixenosis. Most of the entries were
significantly different than DJ 6514 which recorded 10.8 eggs / 5 plants (Table 2.2).
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Spotted stem borer: Data on leaf injury plant percentage and leaf injury rating was recorded at Solapur,
Tandur and Kovilpatti (Table 2.3). The CV % was high (>25%). The damage was more at Kovilpatti as
compared to other centers. Data on deadhearts at 45 DAE caused by stem borer was recorded Solapur,
Parbhani, Rahuri, Tandur and Kovilpatti. All the locations registered high CV (> 25%).The mean deadhearts
was highest at Kovilpatti (24 %). Across the locations, SPV 1905, CSV 18, SPV 1795, SPV 1829 SPV 1835
and CSV 22 recorded lower (<10%) borer deadhearts (Table 2.4). Peduncle damage was recorded at
Kovilpatti, but due to high CV it was ignored to discuss. However, lowest peduncle damage was noticed in
SPV 1830 (Table 2.3).

Shoot bug: Only Bijapur and Parbhani centre has recorded shoot bug plant damage. In general SPH 1620,
CSV 18, CSH 15R, SPV 1833, SPV 1891, CSV 22 and M 35-1 had low shoot bug damaged plants (Table
2.5).

Aphid: The aphid damage was assessed at Parbhani and Bijapur centers (Table 2.5). The entries SPV 1891,
SPV 1795, SPV 1905, CSV 22 and SPV 1794 recorded low damage (< 4.5).

Days to 50 % flowering: Days to 50% flowering were recorded at Rahuri and Dharwad. The entries SPH
1618, SPH 1647, CSH 15R, SPV 1794, M 35-1 and SPH 1620 recorded early (<80) days to flower (Table
2.4).

Plant height (cm): The plant height (cm) was recorded at Rahuri centre. The data found to be significant.
Maximum plant height was recorded in SPV 1833, SPV 1835, CSV 18, CSV 22 and Local check (213-224
cm). The minimum plant height was noticed DJ 6514 (107 ¢cm). The average plant height was recorded 193
cm (Table 2.5).

Trial 3: Initial Varietal and Hybrid Trial (IVHT)
Locations: Kovilpatti, Solapur, Parbhani, Dharwad, Bijapur and Tandur

In this trial, twenty three experimental varieties, four hybrid, and three commercial, one local landrace (M
35-1), Maulee, one local check along with resistant (IS 2312, IS 18551, IS 2205) and susceptible checks (DJ
6514) were evaluated for resistance to key pests at 6 test locations (Solapur, Parbhani, Rahuri, Dharwad,
Bijapur, Tandur and Kovilpatti).

Shoot fly: The average shoot fly infestation ranged from 34 — 77.9 % in Maharashtra. The data from Rahuri
could not be considered due to high CV (> 25 %). At Parbhani, the shoot fly damage in damage exceeded 70
% hence not considered. At Solapur, the damage ranged from 27.3 — 72.9 %. The entries, SPV 2039, CSV
18, SPV 2045, and SPV 2034 recorded lower damage across the locations in Maharashtra. The mean shoofly
infestation (28 DAE) in Karnataka ranged from 20.6 — 93.6% DH. Across the locations in Karnataka the
entries CSV 22, SPV 2020, SPV 2049, SPV 2042, SPV 2034, SPV 2048 and Maulee recorded lowest shoot
fly damage (27.8 - 36.7% DH). At Tandur shoot fly infestation ranged from 27 — 72.1% DH. The entries
SPV 2029, SPV 2033, SPV 2042, SPV 2041 and SPV 2050 recorded lowest shoot fly damage (27.0 - 37.2%
DH). At Kovilpatti, the shoot fly infestation was low ranging from 5.3 — 47.3 % DH. The entries SPOV
2047, SPV 2031, CSH 15R, SPV 2046, SPV 2035, M 35-1, SPH 1665, SPV 2048, SPV 2029, recorded low
(< 7%) damage (Table 3.1). Across the locations and states, the entries SPV 2045, SPV 2049, were on par
with resistant check (IS 18551) statistically (Table 3.1). The damage ranged from 30 — 79.9 % DH, mean
damage being 48% DH.

Spotted stem borer: Data on leaf injury rating (1-9) at Tandur and Kovilpatti showed high CV (>30%) in
Table 3.3 and at Solapur the leaf injury ranged from 1.67- 5.67. The peduncle damage at Kovilpatti showed
high CV (>30%) in Table 3.4 and damage ranged from 9.9- 56.0%. Data on deadhearts caused by stem borer
at 45 DAE was recorded ct at Solapur, Parbhani and Rahuri, in Maharashtra, Tandur (AP) and Kovilpatti
(Tamil Nadu). Data from all the centers registered high CV (>30%). Across the locations the damage ranged
from 7.5 — 28.4 % DH. The entries SPV 2034, SPV 2029, SPV 2031, SPV 2033, SPV 2036, CSV 18, CSH
15R, SPV 2045, SPV 2050 and SPV 2041 recorded less than 10 % deadhearts caused by stem borer (Table
3.4).

Shoot bug: Plant damage due to shoot bug was recorded at Parbhani and Bijapur. No data has been recorded
on shoot bug damage at Solapur, since low incidence of shoot fly was noticed (Table 3.5). In terms of per
cent plant affected by shoot bug, the entries SPV 2046, CSV 22, CSH 15R, SPV 2033 and SPH 1666 had
low plant damage (< 11%).

Aphid: The aphid damage was assessed at Parbhani and Bijapur centers (Table 3.5). The entries CSV 22,
SPV 2043, SPV 2036, SPV 2050, SPV 2048, SPV 2033 and SPV 2030 and recorded low damage (< 4.0).
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Days to 50% flowering: It was recorded at Rahuri and Dharwad. SPV 2051 and CSH 15R were earliest to
flower at Rahuri and Dharwad, respectively (Table 3.4). Across the locations SPV 2051, SPV 2041, SPH
1665, SPH 1663, SPH 1664, and SPV 2038 were early to flower (75 — 77 days).

Grain yield: Grain yield/ plant were recorded at Rahuri and Dharwad centre. The data could not be
considered due to very high CV (Table 3.5).

Plant height (cm): The plant height (cm) was recorded at Rahuri centre. The data found to be significant AT
5% level. Maximum plant height was recorded in SPV 2029, SPV 2030, SPV 2033, SPV 2043 and CSV 22
(210-223 cm). The minimum plant height was noticed DJ 6514 (135 cm). The average plant height was
recorded 191 cm (Table 3.5).

Ill. Screening of elite breeding materials against shoot fly and other pests
Trial 4: B and R lines for key pests resistance (B&R lines)
Locations: Bijapur, Solapur, Rahuri, and Tandur

Twenty SLB B&R lines contributed by Solapur with resistant, susceptible and local checks were evaluated
for resistance to major pests at four locations (Bijapur, Solapur, Rahuri, and Tandur).

Shoot fly: The data on seedlings with shoot fly eggs and oviposition (eggs/plant) were recorded at Solapur
and Tandur. Across the locations, both that data were low in most of the entries and found non-significant
(Table 4.2). The data on deadhearts percentage caused by shoot fly at 28 DAE was recorded at four
locations: Bijapur, Solapur, Rahuri, and Tandur. The range was 31.2 to 75.0% averaging 45.8%. The entries
SLB 46, SLB 60, SLB 72, and local check M-35-1 showed low deadhearts (<41%) across the three locations
(Table 4.1). the data recorded at 14 and 21 DAE were found non-significant at 5% level (Table 4.1).

Spotted stem borer: The data on leaf damage rating and leaf damage % recorded at Solapur and Tandur and
found non-significant. The data on leaf damage (%) caused by stem borer was moderate (4.1 to 9.3%)
averaging 6.9% and the leaf damage rating due to stem borer was ranged from 2.2 to 4.7 averaging 3.5. The
data on dead heart was recorded at Solapur, Rahuri and Tandur and found non-significant except at Tandur.
The data recorded at Tandur on stem borer deadheart was ranged from 4.5 to 12.4% with an average of
8.1%. The entries that showed relatively low (<6%) deadhearts and found on par with resistant check (IS
2205) are: SLB 60, SLB 86, SLB 67 and SLB 72 (Table 4.2).

Sugarcane aphid: Sugarcane aphid plant damage rating was recorded at Bijapur centre. The damage rating
caused due to sugarcane aphid was ranged from 6.0 to 8.7 with an average of 7.4. The low damage rating
was recorded in the entries SLB 52, SLR 70, and SLR 72 (Table 4.3). The aphid population per plant was
recorded at Rahuri. The range was from 24.8 to 204.4/plant with a trial mean of 95.0 aphids/plant. The low
aphid population was observed in SLB 39-1, SLB 60, SLR 72 and SLB 54 (Table 4.3). However, no
significant differences were noticed either in aphid damage rating or aphid population.

Shoot bug: The plant damage due to shoot bug and population/plant was recorded at Bijapur only. The data
was in-significant. However, the first five entries that showed low shoot bug damage SLB 49, SLB 56, SLB
59, SLB 66 and SLR 72 (Table 4.3).

Midge: No midge damage was recorded.
Head bug: Low population was recorded at Solapur centre only. No damage due to head bug was recorded.

Days to 50% flowering: It was recorded at Rahuri. SLB 54 and SLB 72 had shown significantly early
flowering (79 days) among the entries. SLR 67 recorded late flowering (101 days) followed by SLR 70 (97
days). Overall the entries SLB 49, SLB 52, SLB 54, SLB 55 and SLB 72 recorded earliness in 50 %
flowering (<86) (Table 4.3).

Grain yield: Grain yield was recorded at Rahuri only. The entries SLB 25-1, SLB 49, SLB 60, local check
and IS 2312 recorded higher grain yield (>150g/plant). However the data was not significant (Table 4.3).

Plant height (cm): The plant height (cm) was recorded at Rahuri centre. The data found to be significant.
Maximum plant height was recorded in IS 2312, IS 2205, SLR 67, IS 18551, SLR 73, SLB 66, SLB 25-1,
SLB 39-1 and local check (151- 180 cm). The minimum plant height was noticed SLB 52 (110 cm). The
average plant height was recorded 143 cm (Table 4.3).

Trial 5: Screening of shoot fly Nursery (SFN-I) for shoot fly resistance

Locations: Bijapur, Rahuri, Solapur and Tandur
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Fifteen lines including resistant, susceptible and local checks were evaluated for resistance to shoot fly at
four locations (Bijapur, Rahuri, Solapur and Tandur). On the basis of performance in previous year, fifteen
pre-breeding lines were tested for its susceptibility against shoot fly attack.

Shoot fly - Shoot fly Oviposition: The data on seedlings with shoot fly eggs was recorded at Solapur and
Tandur. The range was 20.4 to 49.7% across the locations. The ten entries that shoed least eggs infestation
and was on par with resistant check. The oviposition (eggs/plant) was recorded at Bijapur, Solapur and
Tandur. Across the locations, data were low in most of the entries and found significant (Table 5.2).

Shoot fly Deadhearts: The deadheart percentage at 21 DAE was significantly lowest in eight entries RSV
1003, RSV 1089, RSV 1103, RSV 1130, RSV 1186, RSV 1188, RSV 1197, and local check M-35-1were
significantly showed lower deadhearts (<42%) at 28 DAE and comparable with the resistant check IS 2312
(Table 5.1). The data on dead hearts due to shoot fly at 14 and 21 DAE had no significant differences at 5%
level. The data on seedling with eggs were recorded at Solapur and Tandur. Across the location, the entries
that affected least with eggs were RSV 1130, RSV 1188, RSV 1003, RSV 1186, RSV 1089, and RSV 1151
and found on par with resistant check IS 2205 (Table 5.2). The data on eggs/plant were recorded at Solapur,
Bijapur, and Tandur and found that the almost all entries affected oviposition (4.7 to 14.6 eggs/plant) with an
average of 6.5eggs/plant and they are comparable with resistant check IS 2312 and IS 18551 (Table 5.2).

Stem borer: The stem borer deadheart at 45 DAE was low (4.8 to 13.) and recorded at Rahuri only. The data
on stem borer deadhearts was non-significant at 5% level (Table 5.2).

Sugarcane aphid: Sugarcane aphid plant damage rating was recorded at Rahuri centre. The aphid population
per plant was recorded and the range was from 29.7 to 178.7/plant with a trial mean of 86.6 aphids/plant.
However, no significant differences were noticed in aphid population (Table 5.2).

Plant height (cm): The plant height (cm) was recorded at Rahuri and Solapur centre. The data found to be
insignificant. Maximum plant height was recorded in RSV 1003 and minimum plant height was noticed in
DJ 6514. The average plant height was recorded 173 cm (Table 5.3).

Days to 50% flowering: The data was recorded at Rahuri and found significant. Earliest flowering was
recorded in RSV 1143 (91 days) and late flowering occurred in RSV 1130 (98 days) (Table 5.2).

Grain yield: Grain yield was recorded at Rahuri only. The entries RSV 1143, RSV 1188, RSV 1003, RSV
1089, RSV 1090,RSV 1103, RSV 1130, RSV 1151, RSV 1197, and local check recorded higher grain yield
(>160g/plant). The data was significant at 5 % level (Table 5.2).

Trial 6: Screening of shoot fly Nursery (SFNI-II) for shoot fly resistance
Locations: Parbhani and Solapur

Twenty one lines including resistant, susceptible and local checks were evaluated for resistance to shoot fly
at four locations (Parbhani and Solapur). On the basis of performance in previous year, fifteen pre-breeding
lines were tested for its susceptibility against shoot fly incidence.

Shoot fly - Shoot fly Oviposition: The data on seedlings with shoot fly eggs was recorded at Solapur. Across
the locations, the range was 12.5 to 33.2% with an average of 217%.Howrever the data was not significant.
The lowest eggs infestation was recorded in NRCSFPR09-1 (Table 6.1). The oviposition (eggs/plant) was
recorded at Parbhani and Solapur and found significant. Across the locations, the data on oviposition were
ranged from 4.5 to 13.5eggs/plant with an average 6.0 eggs/plant. The entries recorded lowest oviposition is:
PSFRS-4-09, NRCSFPR09-1, NRCSFPR09-2, NRCSFPR09-5, and NRCSFPR09-7 (<5eggs/palnt) low in
most of the entries and found significant (Table 6.1).

Shoot fly Deadhearts: The deadheart percentage at 21 DAE was significantly lowest in PSFRS-4-09,
NRCSFPR09-1, NRCSFPR09-3, NRCSFPR09-4 and Hadgaon local (Table 6.1). At 28 DAE most of the
entries were found significant at 5% level and comparable with resistant check IS 2312 (Table 6.1).

Plant height (cm): The plant height (cm) was re PSFRS-3-09 (172 ¢cm) and minimum plant height was
noticed in NRCSFPR09-6 (129 cm). The average plant height was recorded 159 cm (Table 6.1).

Days to 50% flowering: The data on 50% flowering was not recorded.

Grain yield: The data on grain yield was not recorded.
Trial 7: Screening of BC2F4 MAS-I progenies against shoot fly resistance

(Contributed by Parbhani) Locations: Parbhani, Bijapur and Hyderabad
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Thirty seven BC,F, entries contributed by Parbhani centre was evaluated at three locations viz., (Zone-I:
Hyderabad, Zone-II: Bijapur and Parbhani). The material was sown around third week of October to first
week of November 2009 involving a total 44 entries (37 BC,F, MAS progenies, 2 recurrent parents, 2
resistant parents, 1 resistant, 1 susceptible check DJ 6514 and 1 local check of respective centers. The entries
were evaluated in two-row plots with three replications against shoot fly using fish meal technique. The
observations were recorded on shoot fly eggs per plant (No), seedling vigor scoring (1-9) at Bijapur. Shoot
fly dead hearts % was recorded at Hyderabad, Bijapur and Parbhani at 28- days after emergence (DAE).

Oviposition: There are significant differences in oviposition and it was ranged from 3.3 to 10.0 eggs per
plant. DJ 6514 (susceptible check) preferred most for oviposition by female shoot fly, followed by MAS
1057-2 and recurrent parent KR 192. The range of seedlings % with eggs was 16.4 to 42.7%. The same trend
also reflected in seedling infestation with eggs (Table 7.2). Relatively low number of seedlings with eggs
was observed in MAS 1264-3, MAS 1057-1, MAS 1057-9, and MAS 1074-3.

Shoot fly deadheart (%) at 28DAE: The range of shoot fly deadhearts at 28 DAE was recorded highest at
Parbhani (29.1-88.9%), followed by Hyderabad (24.1-74.7 %) and Bijapur (9.5-43.5 %), while at national
level it ranged from 27.0 to 81.8%. Across the locations, the recurrent parent KR 192 was highly susceptible
with 54.5 % deadhearts and susceptible check DJ 6514 recorded 81.8% deadhearts. Whereas, the resistant
check IS 18551 recorded 37.6 % deadhearts. The deadhearts among the MAS progeny, MAS 1057-2, 1057-
10, 1071-1, 1081-5, 1264-3, 1264-6, 1275-1, and 1284-1 were found to be at par with resistant checks IS
18551 at 5% level (Table 7.1).

Shoot fly deadheart (%) at 21DAE and at 14 DAE: The shoot fly deadhearts at 14 and 21 DAE were
recorded at Hyderabad centre only. The promising entries are MAS 1057-2, 1057-6, 1057-9, 1062-4, 1071-1,
1081-5, 1275-1, 1284-2 and 1284-1 (Table 7.1).

Seedling vigor and glossiness rating (1-9): The glossiness of seedlings was recorded at Hyderabad and
Parbhani. The range across the locations was 3.2 to 6.2. The seedling vigor was recorded at Hyderabad only
and the range was 2.0 to 7.0. In general, low rating for glossiness and vigor was recorded in resistant sources
and high rating was observed in susceptible check and recurrent parent Table 7.4).

Plant height (cm): The plant height (cm) was recorded and found significant. The range was 118 to 252 cm
with an average of 190 cm. The maximum plant height was observed in resistant checks IS 18551, IS 2312
and minimum height was recorded in ICSV 705, MAS 1048-1 and KR 192. It shows negative correlation
between shoot fly infestation and plant height (Table 7.3).

Days to flowering (50%): The days to flowering at 50% was ranged from 72 to 85 days with an average of
77 days. The data was found significant. The optimum days (> 85 days) to flower was recorded in MAS
1264-2, DJ 6514, MAS 1057-2, and minimum days (< 75 days) were recorded in MAS 1073-2, 1071-1,
1057-9, 1261-2, 1077-1, 1076-4, 1081-1, and 1081-5 (Table 7.3).

SPAD value: The data was recorded at Hyderabad after 28 days of seedling emergence and it was found non-
significant between the entries. The range was 32.0 to 43.1 with an average of 38.4 (Table 7.3).

Trial 8: Screening of BC2F4 MAS-II progenies against shoot fly resistance
(Contributed by Bijapur) (Locations: Parbhani, Bijapur and Hyderabad)

Seventeen BC2F2 entries contributed by Bijapur centre was evaluated at three locations viz., (Zone-I:
Hyderabad, Zone-II: Bijapur and Parbhani). The material was sown around third week of October to first
week of November 2009 involving a total twenty two entries (17 BC,F, MAS progenies, 1 recurrent parents,
1 resistant parents, 1 resistant check, 1 susceptible check DJ 6514 and 1 local check of respective centers.
The entries were evaluated in two-row plots with three replications against shoot fly using fish meal
technique. The observations were recorded on shoot fly eggs per plant (No), seedling vigor scoring (1-9) at
Bijapur. Shoot fly dead hearts % was recorded at Hyderabad, Bijapur and Parbhani at 28- days after
emergence (DAE).

Oviposition: Across the locations, there were significant differences in oviposition and it was ranged from
4.9 to 10.0 eggs per plant. DJ 6514 (susceptible check) preferred most for oviposition by female shoot fly,
followed by R 354 a recurrent parent. The range of seedlings % with eggs was 14.2 to 51.4%. The same
trend also reflected in seedling infestation with eggs (Table 8.1). About 16 lines recorded relatively lower
percentage (<30%) of seedling infestation with eggs and found on par with the check IS 2312. The data was
recorded at Hyderabad and Bijapur, whereas, the data on eggs per plant was recorded at Hyderabad, Bijapur
and Parbhani. The entries recorded low (<5 eggs/plant) oviposition are RSF 0803, RSF 0817, RSF 0823,
RSF 0826, RSF 0827, RSF 0832, RSF 0833 and found on par with IS 2312 (Table 8.1).
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Shoot fly deadheart (%) at 28DAE: The range of shoot fly deadhearts at 28 DAE was recorded highest mean
(68.7%) at Parbhani with a range from 26.0-82.8%. followed by Hyderabad (45.5%) ranging from 24.1 to
74.7 %) and Bijapur ranged from 2.0-18.5 %), with an average of 9.0 %. While at national level it ranged
from 28.2 to 77.5% averaging 57.1%. Across the locations, the recurrent parent R 354 recorded high
deadhearts (66.6%) and susceptible check DJ 6514 recorded 77.5% deadhearts. Whereas, the resistant check
IS 18551 recorded 28.2 % deadhearts. Relatively lower deadhearts were recorded in the entries RSF 0832,
RSF 0833 and local check M 35-1 were found to be on par with resistant checks IS 18551 at 5% level (Table
8.1).

Shoot fly deadheart (%) at 21DAE and at 14 DAE: The shoot fly deadhearts at 14 and 21 DAE were
recorded at Bijapur and Hyderabad centre only. The promising entries that were on par with IS 18551 are:
RSF 0817, RSF 0832 and RSF 0833 (Table 8.1).

Seedling vigor and glossiness rating (1-9): The glossiness of seedlings was recorded at Bijapur, Hyderabad
and Parbhani. The range across the locations was 2.9 to 6.7. The seedling vigor was recorded at Bijapur and
Hyderabad only and the range was 2.8 to 7.3. In general, low rating for glossiness and vigor was recorded in
resistant sources and high rating was observed in susceptible check and recurrent parent (Table 8.2).

Plant height (cm): The plant height (cm) was recorded and found significant. The range was 163 to 252 cm
with an average of 193 cm. The maximum plant height was observed in resistant check IS 18551 and M-35-
1 and minimum height was recorded in RSF 0826, RSF 0820, and RSF 0823. It shows negative correlation
between shoot fly infestation and plant height (Table 8.2).

Days to flowering (50%): The days to flowering at 50% was recorded from 83 to 101 days with an average
of 90 days. The data was found statistically significant. The minimum days (<88 days) to flower was
recorded in RSF 0827, RSF 0828, RSF 0829, RSF 0832 and RSF 0833 and maximum days (>100 days) were
recorded in RSF 0817 and RSF 0823 (Table 8.2).

SPAD meter value: The data recorded on SPAD meter value found that there were no significant differences
between the entries. The range was 27.9 to 38.3 averaging with 32.4. The data on SPAD meter value was
recorded at Hyderabad after 28 days of seedling emergence (Table 8.2).

Trial 9: AICSIP local checks for shoot fly resistance (AICSIP-LC-SF)
Locations: Kovilpatti, Dharwad, Bijapur, Parbhani and Solapur

The collaborative efforts of Entomologist have initiated from 2007 to search for new resistant sources in
local checks that are using in AICSIP entomology trials from respective centers. The trial comprised of total
10 entries with 8 from different centers, one resistant and one susceptible check. The trial was conducted at
five locations: Kovilpatti, Dharwad, Bijapur, Parbhani and Solapur.

Oviposition: The data on shoot fly oviposition were recorded at Dharwad, Bijapur, Parbhani and Solapur.
Across the locations, there were significant differences in oviposition and it was ranged from 4.3 to 8.7 with
an average of 5.5 eggs per plant. DJ 6514 (susceptible check) preferred most for oviposition by female shoot
fly, followed by K8 (Table 9.2). The range of seedlings % with eggs was 18.0-52.6% with an average of
31.3%. The entries DSV 4, CSV 216R showed low eggs lowest eggs infestation on the seedlings and found
on par with resistance check IS 2312 (Table 9.2).

Shoot fly deadhearts at 28 DAE: The data on shoot fly deadhearts at 28 DAE were recorded at Kovilpatti,
Dharwad, Bijapur, Parbhani and Solapur. The data on shoot fly deadhearts at 28 DAE was significant. The
shoot fly deadhearts in DJ 6514 at Kovilpatti and Bijapur was <70%, hence could not considered for national
average. The shoot fly deadhearts in Maharashtra ranged from 34.1-76.6 .8%, the mean being 46.2 %
indicating moderate levels of infestation. The local checks DSV 4, CSV 216R, M 35-1, Maulee, Parbhani
Moti and DSV 5 were on par with resistant check IS 2312. Whereas, in Karnataka, the deadhearts range was
36.4-92.2 % with an average of 59.3% showed high incidence particularly at Dharwad. Only three local
checks CSV 216R, M 35-1, Maulee found low damage and was on par with resistant check IS 2312. Across
the locations, the range of shoot fly deadhearts at 28DAE was 37.6- 81.8 % with an average of 50.6%. The
local checks DSV 4, DSV 5, CSV 216R, M 35-1, Maulee, Parbhani Moti and CSV15 were on par with
resistant check IS 2312 (Table 9.1).

Shoot fly deadhearts at 21 DAE: The data on shoot fly deadhearts at 21 DAE were recorded at Kovilpatti,
Dharwad, and Solapur. Across the locations, the data on shoot fly deadhearts at 21 DAE was significant. The
deadhearts range was 21.5 -47.2% averaging 28.6%. All entries except susceptible checks were found on par
with IS 2312 (Table 9.1).
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Shoot fly deadhearts at 14 DAE: The data on shoot fly deadhearts at 14 DAE were recorded at Kovilpatti
and Solapur. Across the locations, the data on shoot fly deadhearts at 14 DAE was significant. The
deadhearts range at Solapur was 12.3-35.3% with an average of 19.4 %. The deadhearts at Kovilpatti was
very low and found non-significant at 5% level (Table 9.1).

Spotted stem borer: Data on leaf injury rating (1-9) and leaf damage (%) due to stem borer at Kovilpatti
showed high CV (>30%) and non-significant at 5% level (Table 9.3). The peduncle damage at Kovilpatti
showed high CV (>30%) and damage ranged from 15.9 - 43.80% although it was non-significant (Table
9.3). Data on deadhearts caused by stem borer at 45 DAE was recorded at Kovilpatti (Tamil Nadu) was non-
significant (Table 9.3).

Aphid: The aphid damage rating was assessed at Bijapur centers. The entries DSV 4, K 8, CSV 15 and M
35-1 recorded low damage rating (< 7.0). The damage rating was ranged from 5.33 to 8.33 with an average
0f 6.9 (Table 9.4).

Shoot bug: Plant damage rating, plant damage (%) and shoot bug population/plant was recorded at Bijapur.
No data has been recorded on shoot bug damage at Solapur, Rahuri and Parbhani, since low incidence of
shoot bug was noticed. Overall the entries Parbhani Moti, DSV 5, K 8 and IS 2312 recorded low incidence
of shoot bug at Bijapur (Table 9.4).

Days to 50% flowering: Days to flowering at 50% was recorded at Dharwad only. The range was 71 to 84
days with an average of 76 days. The entries M 35-1, IS 2312, Maulee and K 8 recorded early flowering (up
to 72 days). DSV 5 recorded late flowering about 84 days (Table 9.4).

Grain yield: Grain yield/ plant were recorded at Dharwad centre. The data could not be considered due to
very high CV % and there were no significant differences among the entries (Table 9.4).

Trial 10: SFR materials from germplasm for shoot fly resistance (GP-SFR F3-SF)
Locations: Tandur, Hyderabad and Solapur

The 89 F; progenies/materials developed by Germplasm Unit, DSR, Hyderabad for evaluation of shoot fly
resistance. An un-replicated trial was sown in -1-3 rows of 4 m each at Tandur, Solapur and Hyderabad
during Rabi 2009-20 under artificial conditions by using fish meal screening technique. The observations
were recorded on shoot fly deadhearts at 14, 21 and 28 DAE. The data were also collected on seedling vigor,
glossiness, shoot fly eggs/5 plants and seedling (%) infested with eggs.

Oviposition: The data on shoot fly oviposition were recorded at Tandur, Solapur and Hyderabad. Across the
locations, the oviposition ranged from 4 to 17 with an average of 7.9 eggs per 5 plants. DJ 6514 (susceptible
check) preferred most for oviposition (17 eggs) and the progenies that least preferred were CSV 14R x EC
15, (PV 25 X 296 B) x EC 12, (PEC 2 X EP 59) x EC 15, (PEC 1 X LG kumbari local) x EC 19, (PEC 9 X
EP 55) x POP 52, CSV 18 x EC 19, and CSV 14R x EC 15. The range of seedlings % with eggs was 7.5-
47.2 % with an average of 25.1% (Table 10.2).

Shoot fly deadhearts at 28 DAE: The data on shoot fly deadhearts at 28 DAE were recorded at Tandur,
Hyderabad and Solapur. Across the locations, the range of shoot fly deadhearts at 28 DAE was 27.4 - 70.8 %
with an average of 38.0%. Twenty three progenies EC 12 x POP 52, (PEC 1 X LG kumbari local) x EC 19,
CSV 15 x EC 19, (PEC 9 X EP 59) x POP 52, EC 12 x EP 133, (PEC 1 X LG kumbari local) x EC 15, (PV
25X 296 B) x EC 12, CSV 22 x EC 12, SSV 84 x POP 52, EC 15 x EP 57, EC 19 x EP 133, (PV 25 X 296
B)x EC 19, EP 133 x EC 13, CSV 216 R x EP 133, (PEC 5 X PC 8) x EP 133, CSV 14R x EC 15, CSV 18
x EC 19, CSV 22 x EC 15, CSV 216 R x EC 19, POP 52 x EC 19, CSV 216 R x EP 57, CSV 15 x EP 133
and EC 13 x EC 19) had lowest deadhearts (<35%). The IS 2312 recorded 27.4% DH and DJ 6514; a
susceptible check recorded 70.8% DH at 28 DAE (Table 10.1).

Shoot fly deadhearts at 21 DAE: The data on shoot fly deadhearts at 21 DAE were recorded at Tandur,
Solapur and Hyderabad. Across the locations, the deadhearts range was 16.1 -37.9% averaging 24.2% (Table
10.1).

Shoot fly deadhearts at 14 DAE: The data on shoot fly deadhearts at 14 DAE were recorded at Kovilpatti
and Solapur. Across the locations, the data on shoot fly deadhearts at 14 DAE was ranges from 8.3 to 35.4%
with an average of 15.9 %. The deadhearts at Kovilpatti was very low and found non-significant at 5% level
(Table 10.1).

Seedling vigor and Glossiness rating (1-9): The data was recorded at 12 DAE. The data on seedling vigor
was ranged from 2 to 7 recorded with an average rating of 3.7. Whereas, the glossiness recorded on seedling
was ranged from 2 to 7 with an average rating of 3.8 (Table 10.2)
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Trial 11: Evaluation of elite material for sugarcane aphids and shoot bug resistance (APSHN)
Locations: Bijapur, Solapur and Rahuri

Twenty four eight lines were evaluated during Rabi 2008-09 and the same set was subjected for evaluation
during Rabi 2009-10. Thus the trial comprising 24 entries including checks tested across three test locations
(Rahuri, Bijapur and Solapur) for resistance mainly to sugarcane aphid and shoot bug under natural
conditions.

Sugarcane aphids: The colonization of sugarcane aphids (no of aphids/leaf/sqcm) was recorded at Solapur,
Rahuri and Bijapur. Across the locations all the entries were on par with resistant check TAM 428 except
susceptible check Hathi Kuntha. The range was 33.0 to 96.6 aphids/leaf with an average of 93.4/leaf. The
top five entries that showed promise against aphid infestation are SLB 80, SLB 19, SLB 50, SLB 79, and ,
SLB 64. The aphid damage rating (1to 9) was recorded at three locations (Bijapur, Rahuri and Solapur). The
damage rating range was 3.9 to 7.8 being an average rating of 5.3. The entries that recorded damage up to
4.5 are SLB 19, SLB 50, SLB 79 and SLB 80 (Table 11.1).

Shoot bug: The data on shoot bug population and damage rating was recorded at Bijapur only. No shoot bug
damage was recorded at Rahuri and Solapur. The population of adults and nymphs was ranged from 4.4 to
18.9 shoot bugs /plant with an average of 9.9 bugs/plant. The low shoot bugs population was recorded 8.0
shoot bugs/plant on SLR 30, DJ 6514, ICSV 93046, SLB 50, SLB 19, and SLB 79. This also confirms with
the previous year Rabi 2008-09 results (Tablel1.1). It is also indicated that early infestation of shoot bugs at
seedling stage may require take an account in the years to come. The damage rating was very low and was
ranged from 1.0 to 2.3 in the scale of 1-9 with an average rating of 1.4. No significant differences were
observed (Table 11.1).

Days to (50%) flowering: Days to 50 % flowering was recorded at Rahuri and Solapur. Across the locations,
the flowering range was 84 to 100 days with an average of 93 days. The entries SLB 52, SLB 19, SLB 81,
Hathi Kuntha and Y 75 recorded lower days to flower (80 days) and found significant (Table 11.2).

Plant height: Plant height (cm) was observed at Rahuri and Solapur centre. It revealed that SLB 10, TAM
428, ICSV 745 and Y 75, and C 43 had less height (91.5 -106.3 cm), whereas the test material recorded
height from 13.37 to 170.3 cm) relatively taller than the local and check lines (Table 11.2).

Grain yield: The grain yield range was 42.0 to 200 g/plant with an average of 84.3 g/plant. The entries SLB
79, SLB 80, SLB 81, SLB 83 and M-35-1 recorded higher yield > 130.7g/plant across the locations (Table
11.2).

Trial 12: Evaluation of elite material for midge resistance (Midge)

Location: Kovilpatti

Twelve elite materials were tested for midge resistance at Kovilpatti, Solapur and Tandur. There was no
incidence of midge at Solapur and Tandur. The data was collected from Kovilpatti. The data was collected
on midge spikelet damage (%) and midge damage rating (1-9).

Midge spikelet damage (%): The midge spikelet damage (%) was ranged from 4.7 to 79.8% being an
average of 35.3%. the data was significant at 5% level. The least spikelet damage was recorded in M-35-1,
K-8, IS 2312 and DJ 6514 and found on par with K-8 the local check from Kovilpatti (Table 12).

Midge damage rating (1 - 9): The midge damage rating was ranged from 2.0 to 8.0 being an average of 4.1.
The data was significant at 5% level. The least damage rating was noticed in RSE 03,IS 2122, M-35-1, RS
29,C43,1S 2312 and DJ 6514 and found on par with K-8 the local check from Kovilpatti (Table 12).

IV. Management of key pests in sorghum

Trial 13: Validation of IPM modules for shoot pests in sorghum

This trial was conducted at two centers (Bijapur and Solapur).

Table 13.1: Validation of IPM module for shoot pests at Bijapur

Gross plot size: 3.6 x 5.0 m = 18 sq m, Net plot size: 2.4 x 4.7 m=11.28 sq m,

Cultivars used: Sorghum- CSV 216R, Chickpea- A- 1, Details of T3 and T4: Paired rows of sorghum —
within pairs: 45 cm, between pairs: 90 cm, Chickpea sown between pairs: Two rows with 30 cm
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Bijapur: An IPM trial was sown on 13™ October, 2009 at RARS farm, Bijapur. The trial was replicated three
times. CSV 216R as main sorghum variety and Chickpea (A-1) improved variety was grown as an intercrop
as recommended proportion. The plot size was used (6 rows of 5 m= 18 sqm) at 60 cm apart as row
distance. The net plot was harvested with an area of 11.28 sqm. The lowest shoot fly deadhearts recorded
lowest shoot fly (3.6%) in the treatment of intercropping with chickpea + seed treatment with Imidachloprid
70 WS @ 3 g/kg seed. The aphid (27.5%) and shoot bug (15.2 bugs/plant) incidence was recorded lowest in
treatment of seed treatment with Imidachloprid 70 WS @ 3 g/kg seed + spray of endosulfan @ 0.07% at 45
DAE. The IPM treatment Viz., seed treatment with Imidachloprid 70 WS @ 3 g/kg seed + spray of
endosulfan @ 0.07% at 45 DAE recorded highest sorghum grain equivalent yield (25.3q/ha) and second
highest fodder yield (3.6 t/ha). In general, it was found that overall seed treatment with Imidachloprid 70 WS
@ 3g/kg seed was effective either in intercropping with chickpea or additional treatment of endosulfan spray
(Table 13.1).

Table 13.1: Validation of IPM module for shoot pest in sorghum at Bijapur Rabi 2009-10

Directorate of Sorghum Research, Hyderabad ~“#4

Tr. Treatments Shoot fly Per cent Shoot bug Fodder | Sorghum grain Return from
No. DHs (%)- Aphid Index - | population/5 Yield equivalent increased
28 DAE 80 DAS plants-50 DAS (t/ha) Yield (g/ha) yield (Rs/ha)
Ti Commerecial cultivar CSV 216 (without treatment) 36.0 88.7 40.6 2.9 17.5 320.0
T2 | Seed treatment with Imidachloprid 70 WS @ 3 63 537 16.1 35 247 8960.0
g/kg seed
Ts Intercropping with legume (Chickpea) without
any treatment (as per agronomic cropping system 30.1 87.3 31.9 26 21.8 5573.3
recommendations)
Ts Intercropping with legume (Chickpea) (as per
agronomic cropping system recommendations) +
seed treatment with Imidachloprid 70 WS @ 3 36 5538 24 39 247 90133
g/kg seed
Ts | Seed treatment with Imidachloprid 70 WS @ 3
g/kg seed + spray of NSKE @ 5% at 45 DAE 55 823 157 39 225 6320.0
Ts | Seed treatment with Imidachloprid 70 WS @ 3
g/kg seed + spray of endosulfan @ 0.07% at 45 6.2 275 15.2 36 253 9720.0
DAE
T7 | Farmers practice (check) 35.1 92.5 38.1 2.7 17.2 0.0
Trial mean 175 625 257 33 219
LSD (0.05) 4.1 97 77 03 18
CV (%) 13.1 87 16.9 59 48

Table 13.2: Validation of IPM module for shoot pests at Solapur -Rabi 2009-10

Gross plot size: 3.6 x 5.0 m = 18 sq m, Net plot size: 2.4 x4.7m=11.28 sqm,

Cultivars used: Sorghum- CSV 216R, Chickpea- A- 1

Details of T3 and T4: Paired rows of sorghum — within pairs: 45 cm, Between pairs: 90 cm

Chickpea sown between pairs: Two rows with 30 cm

Solapur: A field trial was carried out at the Centre on Rabi Sorghum, Directorate of Sorghum Research
(DSR). Solapur during post rainy season of 2009-10 to find out eco-friendly management tactics for the
suppression of shoot fly, stem borer, shoot bug and aphid. Sorghum (8 rows) sown with 4 rows of safflower
(cv. Phule Kusum) on 16™ October, 2010 and 4 rows of chickpea (cv. Annegiri) sown on 17" October, 2010.
The seed treatment for all sorghum cultivars was done with the Imidachloprid @ 14 ml/kg of seed. The
experiment was laid out in randomized block design with seven treatments and was replicated thrice. The
shoot fly eggs and deadhearts were lowest when treated sorghum intercropped with chickpea with a ratio of
8:4 rows. It was also cost effective and profitable among other treatments due to high market rate obtained
for chickpea during that March 2010 (Table 13.2).

Table 13.2: Validation of IPM module for shoot pest in sorghum at Solapur Rabi 2009-10
Gross plot size: 5.0 x 4.0 m = 20 sq (8 rows of sorghum plus 4 rows of safflower or Chickpea

Note: The data was extracted form IPM trial conducted at Solapur by Dr B. Subbarayudu, Senior Scientist (Entomology), DSR,
Hyderabad.
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Annexure 1: List of collaborators from AICSIP centre

Kovilpatti : Dr. V Rajaram/Dr P Anandhi, Sr. Entomologist, Agricultural research Station, Tamil Nadu
Agricultural University, Kovilpatti- 628 501, Tamil Nadu.

Dharwad . Dr Shekharappa, Entomologist, Sorghum Research Station, University of Agricultural Sciences,
Dharwad 580 005, Karnataka.

Bijapur : Dr AP Biradar, Sorghum Entomologist, College of Agriculture, University of Agricultural Sciences,
PB No. 18, Regional Research Station, Bijapur- 586 101, Karnataka.

Parbhani : Dr DG Daware, Sorghum Entomologist, Sorghum Research Station, Marathwada Agricultural
University, Parbhani -431 402, Maharashtra.

Rahuri : Dr DB Pawar, Sorghum Entomologist, Sorghum Improvement Project, Mahatma Phule Krishi
Vidyapeeth, Rahuri, Dist: Anmednagar- 413 722, Maharashtra.

Tandur : Dr Sameer Kumar, OIC, Sorghum Breeder, ARS, Tandur Dist: Mahboobnagar

Hyderabad : Dr. VR Bhagwat, Principal Scientist (Entomology), Directorate of Sorghum Research,

Rajendranagar, Hyderabad 500 030, Andhra Pradesh.
Dr B Subbarayudu: Senior Scientist (Entomology), Directorate of Sorghum Research,
Rajendranagar, Hyderabad 500 030, Andhra Pradesh.

Solapur . Dr. Prabhakar, Principal Scientist (Breeding), Centre for Rabi Sorghum, DSR, NH 9 bypass, Shelgi,
Solapur, 413 006 (MS).

Annexure 2: Summary of trials allotted to AICSIP -Entomology

Trial No | Name of Trial Entries Rows x 4m Centers
x Reps Kovi | Tand Dhar Bija | Rahu Parb Sola Hyd Total
1(@&b) | AVHT-I-SS 32x3 1rowx4m 1 1 1 1 1 1 1 7
2(a&b) | AVHT-I-DS 20x3 1rowx4m 1 1 1 1 1 1 1 7
3(@&b) | IVHT 36x3 1rowx4m 1 1 1 1 1 1 1 7
4 B& R lines-SF 25x3 1rowx4m 1 1 1 3
5 SFN-I 15x3 1rowx4m 1 1 1 1 4
6 SFN-II 21x3 1rowx4m 1 1 2
7 MAS-SF (Parbhani) 44x 3 2rowx4m 1 1 1 3
8 MAS-SF (Bijapur) 22x3 2rowx4m 1 1 1 3
9 Local checks 10x3 1rowx4m 1 1 1 1 1 1 1 7
10 F3 lines from GP for shoot 92x1 3rows x 4m 1 1 1 3
fly resistance
1 Aphid and shoot bug 24 -28x3 | 1rowx4m 1 1 1 3
Nursery (APSHN)
12 Midge 12x3 1rowx4m 1 1 2
13 IPM 7x3 18 rows 7 m 1 1 2
14 Pest survey & surveillance 1 1 1 1 1 1 1 7
in farmer' field #
Total 7 6 5 11 8 8 12 3

Annexure 3: Parameters for insect pest resistance used for recording observations

Pest Crop age (days) Resistance parameters
Shoot fly 14&21 No. of seedlings with eggs
14&21 No. of eggs / 10 seedlings
21&28 Deadhearts (%)
Stem borer 30 & 45 Leaf feeding score (1-9) (1= low ; 9 = high)
30&45 Leaf injured plants (%)
30 & 45 Deadheart (%)
Before harvest No. of chaffy/broken panicles
At harvest No of productive panicles
Sugarcane aphid 30,45 & 60 Population density rating (1-9) (1= low; 9 = high)
30,45 & 60 Plant damage rating (1-9) (1= low; 9 = high)
(Based on necrosis/sooty molds)
Shoot bug 30,45 & 60 Population density rating (1-9) (1= low; 9 = high)
4560&75 Plant damage rating (1-9) (1= low; 9 = high)
After harvest Grain yield/plant (g)
Sorghum midge At flowering/milky stage | Spikelet damage (%) at flowering and at milky stage
Spikelet/ damage rating (1-9)
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V. Sorghum physiology research - SS Rao

Summary

Trial 1R: Preliminary evaluation of diverse germplasm for rabi adaptation: Twenty two entries were recorded
high stover yields than check CSV216R (114.7g) which include PVR 656 (182g), EP83 (175g), EP86, EP90 (167g),
RSV744 (148g). Stover yield has shown significant positive correlation with grain yield (r= 0.381**). Grain yield ranged
from 16.5 — 58.5 g/pl with a mean of 39.7g. Nine entries produced significantly higher grain yield than best checks
CSV 216R (>49.8 g) which include RSV744, RSV1044, PVR659, PVR660, Musti Local, Sherol Local, Barshi Joot,
EP83, EP86 and RSV1172.

Trial 2(M) & 3(S): Evaluation of advanced drought adaptation germplasm trial entries in medium and shallow
soils: LAl reduced by 29% in shallow over medium soil. Phule Anuradha and BJV90 were stable for LAl in both soil
depths. At maturity, RSV850 gave higher biomass than best check Phule Chitra in medium soil, while in shallow, none
was superior to checks. Entries BJV54 and RSV1037 showed high biomass stability in stress conditions than checks.
Biomass at flowering and maturity had shown positive relationship with grain yield (P < 0.05) in medium soil.

BJVI0 followed by Phule Maulee showed stability in RWC in both soil depths. BJV85 (40% more), RSV1037 (29%)
and BJV54 (29%) recorded higher Photosynthesis rate (Pn) in medium and CRS13 in shallow soil. CRS13 and CRS14
maintained higher Pn rate stability across soil depths. The decrease in Hl and grain yield in shallow soil over medium
was 6.0% and 39.6%, respectively. RSV850 recorded 10% and 25% higher grain yields in medium and shallow soil,
respectively than check Phule Chitra in both soils. While in shallow soil, none was superior to check Phule Anuradha.
Entries, Phule Anuradha and CRS13 were stable across the soil depths for grain yields.

Trial 4 (R) and 4 (Irg.): Evaluation of sorghum plant types for root characteristics: In root length, Phule Vasudha
in irrigated and RSV 827 in rainfed were promising. RSV 1077 recorded high photosynthesis rate than others in both
stress and control. RSV1037 in rainfed and Phule Vasudha in irrigated produced higher root mass than checks. In
shoot mass, RSV1037 and BJV74 were superior to checks. None was superior to checks (Phule Chitra and Phule
Maulee) for root: shoot ratio in stress condition, while in control, RSV 1033 and RSV 827 were superior.

Trial 5: Sweet sorghum evaluation for stalk yields, biomass, juice quality and winter adaptation: SSV74 recorded
24% more biomass followed by SPSSV6 (22%) than check CSV19SS. Hybrid check CSH 22SS (40.0 t/ha) was not
superior over test varieties for biomass production, but it was superior over two varietal checks (CSV19SS and SSV84).
Cv. SPSSV30 recorded 43% higher stalk yield than check CSV19SS followed by SPSSV20 (36%), SPSSV6 (35%),
SSV74 (32%) and CSH22SS. Both biomass and stalk yield had shown a significant positive relationship with brix, juice
extraction, juice yield, computed ethanol yields and sugar yields (P< 0.05). In both TSS and sucrose (NRS), SPSSV30
alone recorded 11% and 14% higher values respectively, than check CSV19SS. SPSSV30 (59% more) and SPSSV6
(44%) recorded significantly higher juice volume than check CSV19SS.

Juice brix showed high significant positive relationship (P < 0.05) with juice yield, TSS, sucrose, ethanol and sugar
yields indicating that brix could be as surrogate for estimation of above parameters. Juice extraction, juice yield, and
TSS had shown high significant positive correlation with computed ethanol yields (r = 0.753, 0.945 and 0.532; P < 0.05,
res.). Interestingly, brix, TSS and sucrose content showed significant negative relationship with grain yield (r = -0.578, -
0.674 and -0.710; P < 0.05, res.). High sugar yields resulted in greater ethanol yields as could be seen from positive
relations between the two (r = 0.895; P < 0.01).

SPSSV20 (1182L/ha) at Phaltan and SPSSV30 (1225 L/ha) at Hyderabad produced significantly higher ethanol yields.
Cv. SPSSV20 (60% more), SPSSV30 (59%), SSV74 (56%) and SPSSV11 (57%) produced significantly higher
computed ethanol yields than check CSV19SS. Hybrid CSH22SS was not competitive with varieties for ethanol yields in
rabi season. Similar trend was observed for sugar yields too. In grain yields, hybrid check CSH22SS (4.8 t/ha) topped
the list with a range of 1.8 — 4.8 t/ha. Among varietal checks, SSV84 produced 65% more grain yield than CSV19SS.
Among the test entries, SPV422 (13% more) and SSV74 (11%) have produced higher grain yield than best check
SSv84.
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Detailed report

Coordinated rabi physiology program was organized at Bijapur, Parbhani, Rahuri, Hyderabad and Tandur. A
total of five trials have been conducted in rabi seasons. The objectives of the program were to identify and
characterize putative crop physiological traits that improve biomass, grain yield and stress tolerance under
receding soil moisture stress situation, besides identifying stable sources for genetic enhancement of
terminal drought tolerance. An additional trial on evaluation of advanced sweet sorghum entries for rabi
conditions was also conducted.

Soils and planting: The soils where trials were planted varied from medium deep black (vertisols) to
shallow soils. Planting was mainly done between middle of September and first week of October.

Agroclimatic situation at different rabi centers

Rahuri: The total rainfall received was 457 mm from June to December. The total rainfall received during
September middle followed by October first week was adequate to raise good rabi crop in medium soil.
There was 165mm rainfall occurred during 1% and 2™ week of November. The rabi crop exposed to severe
terminal drought stress as there were no rains received from third week of October onwards. The
distribution of rainfall was adequate for rabi season with peaks in November.

Solapur: The rainfall received at Solapur during kharif and rabi cropping period and was 675mm which is
close to normal of 625mm for this location. The rainfall distribution revealed that prolonged dry spells
occurred in June and July. The rainfall received during September and first week of October was adequate
to raise rabi crop. The rainfall received in kharif and rabi 2009 was bimodal with peaks in August and
October. The crop was exposed to terminal drought from 2™ week of October onwards. Weekly mean
minimum and maximum temperatures varied from 14 to 23°C and 29 to 37°C, respectively.

Bijapur: At Bijapur, the total rainfall received was 637 mm as against a normal of 590mm. The peak
rainfall of 216 mm occurred during first week of October. The rainfall received in September and early
October was just adequate to raise rabi crop provided suitable soil and water conservation practices are
adopted. The crop did not receive the rainfall from 3" week October onwards expecting November middle.
Hence, the rabi crop experienced post-anthesis drought stress. Mean minimum and maximum temperatures
recorded were similar to that of Solapur.

The amount of rainfall received during rabi crop period i.e., standard week 37(mid-sept) to 5(Jan. end)) at
Rahuri, Solpaur, and Bijapur was 257, 300, and 582mm respectively.

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

Sixty land races of rabi germplasm lines along with checks were evaluated at Tandur, Bijapur, Solapur and
Rahuri with the objective of preliminary characterization for rabi adaptation plant traits that improve
productivity and stress tolerance. The data are presented in table’s sum1R and IR.1 — 1R.2.

Mean days to flowering ranged from 67 to 81 days. In general, days to flowering values were higher at
Solapur (81%) than at Rahuri, Bijapur and Tandur. Entries that flowered earlier to check M35-1 and CSV
216R (73d) were Mahad 3 (67d), Tangroligaon Maldandi (68d), EP72 (69d), Jangoan Local (69d),
RSV744 (70d), Tamalwadi Local (70d), RSV1044 (71d), Musti Local (71d), Hami Local (71d), RSV1080
(72d), Yermala Local (72d). Days to flowering had no correlation with dry fodder yield, plant height and
grain yield (P<0.05), while it showed positive correlation with panicle length (1= 0.402%%*).

Plant height ranged from 143 to 215 cm with an average of 188cm. Plant height had shown positive
relationship with grain yield (= 0.359*%*), panicle dry weight, harvest index and panicle length. Similarly,
grain yield had shown positive relationship with dry fodder yield at maturity (= 0.381**) and panicle
exsertion (r= 0.376**). Harvest Index (HI) and 1000 - seed weight ranged from 8 to 38.8% and 28.7 to
43.3 g, respectively.

Dry fodder yield ranged from 50 to 182 g/plant. Twenty two entries were recorded high dry fodder yield
than the check CSV 216R (114.7g) which include PVR 656 (182g), EP83 (175g), EP86, EP90 (167g),
RSV744 (148g). Dry fodder yield shown significant positive correlation with grain yield (r= 0.381%%),
Grain yield ranged from 16.5 — 58.5 g/pl with a mean of 39.7 g. Nine entries produced significantly higher
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grain yield than best checks CSV 216R (>49.8 g) which include RSV744, RSV1044, PVR659, PVR660,
Musti Local, Sherol Local, Barshi Joot, EP83 , EP86 and RSV1172. Promising entries yielded higher
biomass and grain yield combining stress tolerance traits are presented in Table 1.

Table 1.Promising rabi sorghum germplasm for biomass, grain yield and drought stress traits
R09-10 (mean of 4 loc.)

Sno Entry Name Days to Days to Plant | Grain Ear Panicle | Dry fod. 1000- | Harves | Panicle
flowering | maturity | height | yield | head dy exst yld mat grain | tindex | leng(cm)
(days) (days) | (cm) | (gipl) | wt(a/p) | (%) (gp) | weight | (%)
1 RSV744 70 113 201 55 48 95 148 35 31.3 11.0
2 | RSV1044 7 111 192 54 55 95 143 40 19.5 9.6
3 | PVR659 7 119 191 54 43 89 112 36 33.3 12.8
4 | PVR660 74 115 195 53 90 86 114 42 30.0 8.6
5 | Musti local 71 120 193 50 43 98 109 36 24.4 9.2
6 | Sherol Local 78 121 198 59 72 83 121 38 14.8 8.0
7 | Barshi Joot 76 17 176 55 63 98 142 37 17.9 11.8
8 | EP83 78 115 206 52 97 93 175 33 9.7 9.6
9 | EP86 80 122 182 50 57 93 167 35 19.7 14.2
10 | RSV1172 7 120 215 58 127 95 63 33 28.7 15.0
Checks Mean
M 35-1 73 113 178 36 59 82 79 35 20.3 12.6
CSV 216R 73 114 194 50 69 95 115 36 25.2 13.2
Phule Maulee 74 108 178 36 63 83 N 33 21.3 134
Phule Chitra 75 113 185 39 73 93 105 40 25.4 14.8
Grand Mean 75 116 188 40 67 86 102 36 234 10.8
Range 13 14 72 42 90 38 132 15 30.9 9.6
Minimum 67 108 143 17 37 60 50 29 8.0 6.0
Maximum 81 122 215 59 127 98 182 43 38.8 15.6
CD(0.05) 0.7 0.8 3.6 23 4.7 23 7.8 0.8 1.9 0.6
CV% 4.0 2.8 7.7 231 28.3 10.8 30.6 8.5 31.6 24.2

Trial 2(M) & 3(S): Evaluation of advanced drought adaptation germplasm trial entries (medium & shallow)

Sixteen advanced rabi-adapted sorghum genotypes including checks have been evaluated in both medium
(=260 cm soil depth) and shallow soils (<45 cm soil depth) at Bijapur, Parbhani, Rahuri and Tandur. Plant
Breeders and Physiologists from DSR, Rahuri, Solapur, and Parbhani have contributed these materials for
this trail based on the entries superior performance in the station and state MET trials. All the entries tested
in this trial were in the flowering duration range of 68-75 days.

Soil moisture status: Soil moisture content recorded at 50% flowering from the top 0-15 and 15-30cm was
around wilting point indicating the prevalence of terminal soil drought conditions. The details of the soil
moisture are presented in table 2. Soil moisture data indicated that the crop had suffered from terminal soil
drought stress at all centers. Hence, unless the genotype avoids or tolerate terminal drought in rabi
receding soil moisture situation, leaf number & leaf area, biomass and grain yields decrease considerably
due to drought stress. It is important that identifying genotypes that produce high grain productivity per
GS3 day (rate and duration of grain filling) for such situation.

Crop phenology and plant height (Table 2.1-2.22 and 3.1-3.25): Days to flowering did not vary much
between medium and shallow soils. BJV85, BIV74, and CRS14 were early, while BJV 85 was stable
across soil depths. Similar trend was observed for days to maturity also. Plant height ranged from 186 to
241cm in medium and 171-229cm in shallow soils.

Leaf area and biomass: Leaf area index (LAI) varied from 3.35-5.66 in medium and 2.52-3.74 in shallow
soils. RSV1037 and BJV03 recorded higher LAI than check Phule Chitra. LAI reduced by 29% in shallow
over medium soil. Phule Anuradha and BJV90 were stable for LAI in both soil depths. Leaf area had
shown significant positive correlation with leaf mass, panicle mass and biomass (P < 0.05).

Leaf mass, stem mass, biomass differed significantly at flowering and maturity. Average biomass
decreased in shallow soils over medium by 4.0% and 10.0% at flowering and maturity, respectively. At
maturity, RSV850 gave higher biomass than best check Phule Chitra in medium soil, while in shallow,
none was superior to cheks. Entries RSV1037 and BJV 54 were superior. Entries BJV54 and RSV1037
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showed high biomass stability in stress conditions than checks. Biomass at flowering and maturity had
shown positive relationship with plant height, days to flowering, components of leaf and stem mass and

grain yield (P <0.05) in medium soil.

Table 2.0. Soil moisture particulars for advanced drought adaptation germplasm trial

s Rahuri
N6 Particulars Medium Shallow soil
0-15 | 15-30cm 30-45¢cm 30-60 cm 0-15¢cm 15-30 cm

| Soil moisture content (%)
a. At planting 30.2 316 31.6 30.6 244 26.9
b. At Panicle initiation 37.2 375 35.6 35.0 214 231
c. At 50% flowering 175 25.5 26.3 22.0 19.0 19.2
d. At maturity 17.8 18.6 19.2 20.8 1741 18.5

II_| Available soil moisture content (%)
a. At planting 86 96 96 89 78 94
b. At Panicle initiation 139 141 127 122 60 70
c. At 50% flowering -11 40 6 23 45 46
d. At maturity 0 2 2 14 0 0

lll. | Field capacity (%) 32.1 27.9

IV | Wilting point (%) 18.9 1.7

V| Bulk density (g/cc) 1.25 1.29 1.32
Rainfall during crop period

VI [ (standard week 38th - 5th) 257 mm

VIl | Date of sowing 15/9/2009 | 07/9/2009

Crop water status, stomatal frequency, and chlorophyll stability index (CSI): Crop water status in terms of
relative water content (RWC) recorded at flowering varied significantly and it was ranged from 75 - 82%
in medium and 70 - 77% in shallow soil. None was superior to check Phule Anuradha in medium and
Phule Maulee in shallow soils. It declined by 6.5 % in shallow stress over medium soils. BJV90 followed
by Phule Maulee showed stability in RWC in both soil depths. Stomatal frequency varied significantly at
Rahuri. Significantly higher stomata were recorded on the lower leaf surface than upper in both soil types.

Photosynthesis rate (Pn): Pn varied significantly and was ranged from 19.4 — 34.9 and 15.7 -32.1 p
molCO,/m*/S in medium and shallow soil, respectively. BIV85 (40%more), RSV1037 (29%) and BJV54
(29%) recorded higher Pn rate in medium and CRS13 in shallow soil. Pn rate declined by 6.0% in shallow
over medium. CRS13 and CRS14 maintained higher Pn rate stability across soil depths.

CSI recorded at flowering varied significantly and it was ranged from 0.400 to 0.850 in medium and 0.350
to 0.800 in shallow soils. BJV85 and RSV1037 in medium and Phule Anurudha and Phulee Maulee in
shallow soil recorded low CSI values indicating their superior desiccation tolerance. Entries BJV85 and
RSV1037 showed high stability in chlorophyll in stress condition. CSI has shown negative correlation with
RWC at flowering (r=-0.561* and -0.241 in med. and shallow, res.).

Grain yield and its components: Grain yield, 1000-seed weight, and harvest index (HI) varied
significantly. The decrease in HI and grain yield in shallow soil over medium was 6.0% and 39.6%,
respectively.

Grain yield varied significantly at all locations in both soil depths. Average grain yield ranged from 1841
to 2481 kg/ha and 980 to1532 kg/ha in medium and shallow soil, respectively. The grain yield recorded at
Solapur was lower than other centers in both soils. RSV850 recorded 10% and 25% higher grain yields in
medium and shallow soil, respectively than check Phule Chitra in both soils. While in shallow soil, none
was superior to check Phule Anuradha. As regards grain yield stability is concerned, Phule Anuradha and
CRS13 were stable across the soil depths. In stover yields, BJV1037, CRS14, BJV54 and RSV1037 in
medium soil and RSV 1037 and RSV1033 in shallow soils were found promising.

Trial 4 (R) and 4 (Irg.): Evaluation of sorghum plant types for root characteristics

Thirteen advanced rabi sorghum genotypes including checks were characterized for key root traits that
contribute survival under drought stress. Entries were evaluated in the root structures specially created
above the ground and the required soil depth (1.0 m) and compaction were maintained. The structures were
filled with vertisol and the entries were planted both in rainfed and irrigated conditions.
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Phenology, shoot mass, root mass, root length, root: shoot ratio, root number varied significantly (Table
4.1-4.25 R &Irrg.). There was significant decrease in root and shoot related traits under rainfed than in
irrigated. None was superior to Phule Anuradha (C) followed by BJV74 in irrigated for root mass (85
g/pl). While for root length, Phule Vasudha in irrigated and RSV 827 in rainfed were promising. Similarly,
BJV74 stood first for traits like root volume at maturity (65 g/cc) in irrigated and RSV 912 in rainfed. RSV
1077 recorded high photosynthesis rate than others in both stress and control. Similarly, RSV1037 was
promising than the checks for leaf dry weight at flowering (24.5 g/pl) and maturity.

RSV1037 in rainfed and Phule Vasudha in irrigated produced higher root mass than checks. In shoot mass,
RSV1037 and BJV74 were superior to checks. On the other hand, none was superior to checks (Phule
Chitra and Phule Maulee) for root: shoot ratio in stress condition, while in control, RSV 1033 and RSV
827 were superior.

Trial 5: Sweet sorghum evaluation for stalk yields, biomass, juice quality and winter adaptation

Twelve advanced sweet sorghum genotypes including two varietals (CSV19SS, SSV84) and one hybrid
check (CSH22SS) have been evaluated at four locations (Hyderabad, Phaltan, Rahuri and Parbhani) with an
objective of assessing stalk yield, biomass, sugar quality traits besides winter season adaptation. The crops
were raised with minimal supplemental irrigation and planted during first week of October 09.

Phenology and Plant height (Table 5.1 - 5.3): Mean days to flowering and maturity ranged from 78 to 88
and 117 to 130 days across locations. Most of entries flowered early at Phaltan. SPSSV27 and SPV913 were
found to be earlier than check CSV19SS. Similar trend was observed for maturity too.

Average plant height recorded was varied between 148 (SPV913) and 248cm (SPSSV30) across locations.
SPSSV30 (248cm) and SPSSV 6(215cm) grew taller than check CSV19SS (192cm).

Days to flowering, maturity and plant height had shown significant positive (P < 0.05) relationship with stalk
yield, brix, juice yield, TSS, non-reducing sugars, computed ethanol yields and sugar yields. On the other
hand, their relationship with grain yield was negative but not significant.

Fresh Biomass and Stalk Yield (Table 5.4 - 5.5): Fresh biomass differed significantly at all centers. Phaltan
recorded high biomass (51 t/ha) followed by Hyderabad (31.4 t/ha), while, Rahuri recorded least (27.1 t/ha).
SSV74 recorded 24% more biomass followed by SPSSV6 (22%) than check CSV19SS. Hybrid check CSH
22SS (40.0 t/ha) is not superior over test varieties for biomass production, but it was superior over two
varietal checks (CSV19SS and SSV84).

Fresh stalk yield too differed significantly and ranged from 11.8 t (SPV913) to 26.7 t/ha (SPSSV 30). The
mean stalk yields recorded was low at Rahuri (16.4 t/ha). Cv. SPSSV30 recorded 43% higher stalk yield
than check CSV19SS followed by SPSSV20 (36%), SPSSV6 (35%), SSV74 (32%) and CSH22SS. Hybrid
check, CSH22SS was not competitive with best test variety for stalk yield. Both biomass and stalk yield had
shown a significant positive relationship with brix, juice extraction, juice yield, computed ethanol yields and
sugar yields (P < 0.05).

Juice quality and sugar traits and ethanol yields (Tables .5.6 - 5.12): Juice brix ranged from 11.8 to 17.1%
with a mean of 13.4% and differences were significantly. Entry SPSSV30 (17.1%) recorded 24% higher
juice brix than check CSV19SS (13.8%) across locations. In both TSS and sucrose (NRS) too, SPSSV30
alone recorded 11% and 14% higher values respectively, than check CSV19SS.

In juice extraction, Rahuri center recorded low values (Mean;15.5%). Mean extraction ranged from 32 to
43% across locations. SSV74 recorded superior extraction than check CSV19SS. The juice yield varied from
3897 to 10719L/ha. Rahuri and Parbhani locations recorded lower values. SPSSV30 (59% more) and
SPSSV6 (44%) recorded significantly higher juice volume than check CSV19SS, while, SPSSV20 and
SSV74 were on par with check.

Juice brix showed high significant positive relationship (P < 0.05) with juice yield, TSS, sucrose, ethanol
and sugar yields. Both extraction and juice yield positively related (r = 0.705; P < 0.05). Similarly,
extraction, juice yield, TSS had shown high significant positive correlation with computed ethanol yields (r
= 0.753, 0.945 and 0.532; P < 0.05, respectively). Similar trend was observed for sugar yield also.
Interestingly, brix, TSS and sucrose content showed significant negative relationship with grain yield (r = -
0.578, -0.674 and -0.710; P < 0.05, respectively). Both TSS and sucrose content were positively related (r =
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0.985; P < 0.01) indicating sucrose could be surrogate for estimation TSS in large no. of genotypes. High
sugar yields resulted in greater ethanol yields as could be seen from positive relations between the two (r =
0.895; P <0.01).

Sugar, grain and Ethanol yields: Total sugar yields and ethanol yields ranged from 0.29 to 1.19 t/ha and
256 to 886 L/ha, respectively. SPSSV20 (1182 L/ha) at Phaltan and SPSSV30 (1225 L/ha) at Hyderabad
produced significantly higher ethanol yields than others. All India mean data indicate that cv. SPSSV20
(60% more), SPSSV30 (59%), SSV74 (56%) and SPSSV11 (57%) produced significantly higher computed
ethanol yields than check CSV19SS. Hybrid CSH22SS was not competitive with varieties for ethanol yields
in rabi season. Similar trend was observed for sugar yields too. In grain yields, hybrid check CSH22SS (4.8
t/ha) topped the list with a range of 1.8 — 4.8 t/ha. Among varietal checks, SSV84 produced 65% more grain
yield than CSV19SS. Among the test entries, SPV422 (13% more) and SSV74 (11%) have produced higher
grain yield than best check SSV84. 1000-seed weight ranged from 20.5 to 35.5g. SPV422 and SSV74
produced bolder grains than check CSV19SS.

Annexure: List of Collaborator from AICSIP centres

DSR, Hyderabad: Dr SS Rao, Principal Investigator; Dr JS Mishra, Dr D Chandrasekara Reddy,
Mr BS Vijay Kumar, Dr HS Talwar

MAU, Parbhani: Drs Ambekar and Kokate

MPKYV, Rahuri: Drs SV Nirmal, SR Gadakh, US Dalvi, UD Chavan and MS Shinde

CRS, Solapur: Drs Prabhakar, MS Raut

RRS, UAS, Bijapur: Drs Aswathama, BD Biradar

ARS-ANGRAU, Tandur: Dr Sameer Kumar

NARI, Phaltan: Dr N Nimbkar, Dr V' Singh
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VI. Sorghum nucleus and breeder seed production - VA Tonapi
Vilas A. Tonapi, M Elangovan, N Kannababu, PD Khade and concerned scientists of SAUs

Summary

During 2009-10, 272.38 q breeder seed was produced against the BSP-1 allocation of 74.65 q. There was shortfall in
the production for CSV 15 (1.0 q) at Mauranipur, JJ 1041 (0.73 q) at Indore. However, the shortfall for CSV 15 was
nullified with higher production of the same at DSR. A total of 643 kg nucleus seed was produced against the allocation
of 652 kg. The centre-wise allocation for nucleus seed production and tentative allocation for breeder seed production
(with 2008 DAC indents as base) has been made for production in centres across 13 AICSIP locations.

Detailed report

1. Breeder seed production during 2009-10

The total breeder seed production during 2009-10 by AICSIP centers was 272.38 q which is 197.73 q
(364%) more than BSP-I allocation (74.65q). The quantum of production of breeder seed for most of the
allocated lines and varieties of sorghum at five AICSIP centers in Kharif was satisfactory. The shortfall for
JJ 1041 and CSV 15 was observed at Indore and Mauranipur respectively due to scanty rain fall. The
expected quantum of seed production (based on BSP-IV) at six centers during Rabi season has been reported
here. The total allocation for DSR as per BSP I was 21.75q, against which higher production of 162.75q was
achieved. This is 141.00 q (748%) more than the BSP I allocation. There were no mismatches in sorghum
breeder seed production for the year 2009.10 at DSR. The details of total and centre-wise breeder seed
production during 2009-10 are given in Table 1 and table 2 respectively.

2. Nucleus seed production during 2009-10

The expected nucleus seed production across centers was highly satisfactory. A total of 643 kg nucleus seed
is expected to be produced against an indent of 652 kg (Table 3).
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Table 1: Centre-wise breeder seed production of sorghum during 2009-10

(in quintals)

S. Name of producing Name of the variety DAC Quantities to be Actual Production surplus
No. Centre/State parental line indent produced (quintals) production (+) deficit (-) over
BSP-| targets
Kharif
1. Dr. PDKV, Akola AKMS 14A 1.12 1.50 7.50 6.00(+)
AKMS14B 0.50 1.00 6.97 5.97(+)
AKR 150 1.18 1.25 1.25 0.00
PKV Kranti 1.55 2.00 2.00* 0.00
2. MAU, Prabhani Prabhani Moti 3.12 3.50 3.50* 0.00
Parbhani Jyothi 1.05 1.50 1.50* 0.00
3. JNKVV, Indore IMS 9A 0.05 0.15 0.39 0.24(+)
IMS9B 0.04 0.10 0.10 0.00
Indore 12 0.04 0.10 0.30 0.20(+)
JJ 938 0.20 1.00 3.10 2.10(+)
JJ 1041 2.10 3.00 2.27 0.73(-)*
4, CRF, Mauranipur CSV 13 1.40 1.50 19.00 17.50(+)
CSV 15 2.26 4.00 3.00 1.00(-)*
Bundele 0.70 1.00 1.00 0.00
5. MPUA&T, Udaipur AKMS 14A 1.12 0.50 0.80 0.30(+)
AKMS 14B 0.50 0.25 0.80 0.55(+)
CSV 15 2.26 2.00 2.15 0.15(+)
Csv 23 0.20 1.00 1.20 0.20(+)
SU556 (SPV 1430) 0.79 1.00 1.20 0.20(+
Kharif total 16.48 26.35 58.03 31.68(+)
Rabi (expected production during rabi season)
6. Directorate of Sorghum 296A 1.27 4.00 8.00 4.00(+)
Research, Hyderabad 296B 0.80 2.00 4.00 2.00(+)
CS 3541 0.75 1.00 12.00 11.00(+)
2077 A 0.02 0.25 0.25 0.00
20778 0.02 0.25 0.25 0.00
27TA 0.57 1.00 12.00 11.00(+)
27B 0.28 0.50 6.00 5.50(+)
C43 0.46 0.50 5.00 4.50(+)
RS 673 0.22 0.25 0.25 0.00
ICSA 38 0.23 4.00 4.00 0.00
ICSB 38 0.22 2.00 2.00 0.00
MS7A 0.23 4.00 4.00 0.00
MS7B 0.22 2.00 2.00 0.00
2219A - - 4.00 4.00(+)
2219B - - 2.00 2.00(+)
CSV15 - - 15.00 15.00(+)
CSV216R - - 5.00 5.00(+)
Ccsv17 - - 10.00 10.00(+)
CSV18 - - 5.00 5.00(+)
CSV19ss - - 5.00 5.00(+)
CSv20 - - 15.00 15.00(+)
CSV21F - - 5.00 5.00(+)
Csv22 - - 5.00 5.00(+)
CSv23 - - 7.00 7.00(+)
CSV24Ss - - 5.00 5.00(+)
PKV Kranti - - 2.00 2.00(+)
SPV 462 - - 5.00 5.00(+)
M35-1 - - 8.00 8.00(+)
SSv 84 - - 5.00 5.00(+)
7 ANGRAU, Hyderabad AKMS 14A 1.12 1.00 1.00 0.00
AKMS 14B 0.50 0.50 0.50 0.00
AKR 150 1.18 0.50 0.50 0.00
SPV 462 0.50 1.00 15.00 14.00(+)
8 RARS,Bijapur M35-1 4.25 7.00 10.00 3.00(+)
9 CRS, Solapur 104A 0.04 0.25 0.70 0.45(+)
104B 0.05 0.15 0.80 0.65(+)
RS 585 0.01 0.15 0.60 0.45(+)
10 UAS, Dharwad AKMS 14A 1.12 0.50 0.50 0.00
AKMS 14B 0.50 0.25 0.25 0.00
AKR 150 1.18 0.25 0.25 0.00
1 MPKYV, Rahuri Phule Yashoda 0.33 1.00 1.50 0.50(+)
Phule Vasudha 1.21 2.00 5.00 3.00(+)
Chitra 11.32 12.00 15.00 3.00(+)
Rabi total 23 48.0 214.35 166.05(+)
Grand total 39.48 74.65 272.38 197.73(+)
* Due to scanty rainfall
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i
Table 2: Variety-wise breeder seed production of sorghum during 2009-10
(in quintals)
S. Hybrids / varieties Year of release & Actual allocation Actual Production surplus (+) deficit
NO notification as per BSP-target production (-) over BSP-I targets
(A) Hybrids
1 CSH5 S.0 1004(E)/23.03.78
2077A 0.25 0.25 0.00
20778 0.25 0.25 0.00
2 CSH9 S.019 (E)14.01.82
296 A 4.00 8.00 4.00 (+)
296 B 2.00 4.00 2.00(+)
CS 3541 1.00 12.00 11.00(+)
3 CSH14 S.0.814 (E)-4.11.92
AKMS 14A 3.50 9.80 6.30(+)
AKMS 14B 2.00 8.52 6.52(+)
AKR 150 2.00 2.00 0.00
4 CSH 15R S.0.(E)/01-01-96
104 A 0.25 0.70 0.45(+)
104 B 0.15 0.80 0.65(+)
RS 585 0.15 0.60 0.45(+)
5 CSH 16 S.0. 647 (E)/09-09-97
27TA 1.00 12.00 11.00(+)
27B 0.50 6.00 5.50(+)
C43 0.50 5.00 4.50(+)
6 CSH 17 S.0.425(E)/08.06.99
RS 673 0.25 0.25 0.00
7 CSH 18 S.0.1050(E)/26-10-99
IMS 9A 0.15 0.39 0.24(+)
IMS 9B 0.10 0.10 0.00
Inodre 12 0.10 0.30 0.20(+)
8 CSH 20MF S.0.1172 (E)/25.08.05
2219A - 4.00 4.00(+)
2219B - 2.00 2.00(+)
9 CSH 2255 S.0.1566(E)/05.11.05
ICSA 38 4.00 4.00 0.00
ICSB 38 2.00 2.00 0.00
10 CSH 23 S.0.1566(E)/05.11.05
MS 7A 4.00 4.00 0.00
MS 7B 2.00 2.00 0.00
11 SPH 387 S.0. 937(E)-04.9-2002
SU 556 (SPV 1.00 1.20 0.20(+)
1430/Pratap Jowar)
(B) Varieties
1 CSV 13 S.0.471(E)-5.5.1988 1.50 19.00 17.50(+)
2 CSV 15 S.0.349(E)-2.5-1996 6.00 20.15 14.15(+)
3 Ccsv 17 S.0.499(E)/11.02.09 - 10.00 10.00(+)
4 CSV 18 S.0.499(E)/11-02.09 - 5.00 5.00(+)
5 CSV 19SS S.0.1172(E)/28.08.05 - 5.00 5.00(+)
6 CSV 20 S.0. 499(E)/11.02.09 - 15.00 15.00(+)
7 CSV 21F - 5.00 5.00(+)
8 CSV 22 $.0.1703(E)/05.10.07 - 5.00 5.00(+)
9 CSV 23 S.0.72(E)/10.01.08 1.00 8.20 7.20(+)
10 CSV 2438 - 5.00 5.00(+)
11 SPV 462 S.0.867(E)/26.11.86 1.00 2.00 19.00(+)
12 SSV 84 S.0.814(E)/04.11.1992 - 5.00 5.00(+)
13 Phule Yashoda $.0.821(E)/13.09.00 1.00 6.50 5.50(+)
14 Phule Vasudha S.0.72(E)/10.01.08 2.00 5.00 3.00(+)
15 Chitra S.0.72(E)10.01.08 12.00 15.00 3.00(+)
16 M35-1 S.0.596(E)/13.08.84 7.00 18.00 11.00(+)
17 JJ 938 S.0.1(E)01.01.96 1.00 3.10 2.10(+)
18 JJ 1041 S.0.425(E)/08.06.99 3.00 227 0.73 ()
19 Bundela S.0.1566(E)/05.11.05 1.00 1.00 0.00
20 PKV Kranti 2.00 4.00 2.00(+)
21 Parbhani Moti S.0.122(E)/02.02.05 3.50 3.50 0.00
22 Parbhani Jyothi 1.50 1.50 0.00
TOTAL 74.65 272.38 197.73(+)
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Table 3: Nucleus seed production (kg) of sorghum during 2009-10

(in quintals)
S.No. Centre Parental line / variety Allocation Production Surplus (+) deficit
(-) over allocation
1. MPKYV, Rahuri RSV 9R/SPV504/Swathi 10 10 0
2. Selection 3 5 5 0
3. CSV216R/Phule Yashoda 10 10 0
4. CSV 19SS (RSSV 9) 15 15 0
5. SSV 84 15 15 0
6. PDKV, Akola AKMS 14A 25 25 0
7. AKMS 14B 15 15 0
8. AKR 150 15 15 0
9. AKR 73 10 10 0
10. R 354 10 10 0
11. AK 70A 10 10 0
12. AK70B 5 5 0
13. 296A 10 10 0
14. 296B 5 5 0
15. CS 3541 10 10 0
186. MAU, Parbhani PVK 400 5 5 0
17. 2077A 10 10 0
18. 2077B 5 5 0
19. 2219A 15 15 0
20. 2219B 10 10 0
21. CSV 18 (SPV 1595) 5 5 0
22. PMS 28A 10 10 0
23. PMS 28B 5 5 0
24. JNKVV, Indore IMS 9A 5 5 0
25. IMS 9B 5 5 0
26. Indore 12 5 5 0
27. CRF, Mauranipur CSV 13 10 10 0
28. CSV 15 10 10 0
29. Bundele 5 5 0
30. MAUA&T, Udaipur | AKMS 14A 10 10 0
31. AKMS 14B 5 5 0
32. AKR 150 5 5 0
33. CSV 10 5 5 0
34. CSV 15 10 10 0
35. Csv 17 10 13 3(+)
36. SU 556 (SPV 1430) 5 5 0
37. GBPUA&T, 2219 A 10 10 0
38. Pantnagar 2219B 5 5 0
39. UPMC 503 5 5 0
40. ICSA 6 6 0
41. ICSB 4 4 0
42. Pant Chari 6 10 10 0
43. DSR, Hyderabad 2077A 10 10 0
44. 2077B 5 5 0
45. 2219A 10 10 0
46. 22198 5 5 0
47. CS 3541 5 10 5(+)
48. 296A 10 10 0
49. 296B 5 5 0
50. RS 29 5 5 0
51. 27TA 10 10 0
52. 27B 5 5 0
53. C43 5 5 0
54. RS 673 10 10 0
55. CSV 14R 5 5 0
56. CSV 15 15 15 0
57. SPV1616 10 10 0
58. ICSA 38 10 10 0
59. ICSB 38 5 5 0
60. SSV 84 10 10 0
61. MS 7A 10 10 0
62. MS 7B 5 5 0
63. RS 627 5 5 2(+)
64. ANGRAU, SPV 462 10 12 0
65. Hyderabad NTJ 2 10 10 0
Total 545 555 10(+)
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Table 4: Allocation for nucleus seed production (kg) of sorghum for 2010-11

(in quintals)
S.No. Centre Parental line / variety Allocation
1. MPKYV, Rahuri RSV 9R/SPV504/Swathi 10
2. Selection 3 5
3. CSV216R/Phule Yashoda 10
4. CSV 19SS (RSSV 9) 15
5. SSV 84 15
6. PDKYV, Akola AKMS 14A 25
7. AKMS 14B 15
8. AKR 150 25
9. AKR 73 10
10. R 354 10
11. AK 70A 10
12. AK 70B 5
13. 296A 10
14. 296B 5
15. CS 3541 10
16. MAU, Parbhani PVK 400 5
17. 2077A 10
18. 20778 5
19. 2219A 15
20. 2219B 10
21. CSV 18 (SPV 1595) 5
22. PMS 28A 15
23. PMS 28B 10
24. JNKVV, Indore IMS 9A 5
25. IMS 9B 5
26. Indore 12 5
27. CRF, Mauranipur CSV 13 10
28. CSV 15 10
29. Bundele 5
30. MAUA&T, Udaipur | AKMS 14A 10
31. AKMS 14B 5
32. AKR 150 5
33. CSV 10 5
34. CSV 15 10
35. Csv 17 10
36. SU 556 (SPV 1430) 5
37. GBPUA&T, 2219A 10
38. Pantnagar 22198 5
39. UPMC 503 5
40. ICSA 10
41. ICSB 5
42. Pant Chari 6 10
43. DSR, Hyderabad 2077A 10
44. 20778 5
45. 2219A 10
46. 22198 5
47. CS 3541 5
48. 296A 10
49. 296B 5
50. RS 29 5
51. 27TA 10
52. 27B 5
53. C43 5
54. RS 673 10
55. CSV 14R 5
56. CSV 15 15
57. SPV1616 10
58. ICSA 38 10
59. ICSB 38 5
60. SSV 84 10
61. MS 7A 10
62. MS 7B 5
63. RS 627 5
64. ANGRAU, SPV 462 10
65. | Hyderabad NTJ 2 10
Total 560
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VIl.  Frontline demonstrations - RR Chapke
RR Chapke and JS Mishra coordinating with AICSIP’s scientists

Summary

During rabi 2009-10, 217 frontline demonstrations (FLDs) on sorghum were organized in 27 districts across the three
different sorghum growing states viz., Maharashtra, Karnataka and Andhra Pradesh. Latest nationally and state
released sorghum varieties viz., CSV18, CSV22, PKV Kranti-SPV1549, Phule vasuda, Parbhani Moti (SPV1411),
Parbhani Jyoti (SPV1595) and Phule Chitra were demonstrated and compared with farmers’ cultivar as local check to
evaluate and demonstrate their performance in farmers’ fields at different locations.

The demonstrated sorghum varieties gave more grain yields ranged from 4% to 130%. The stover yields obtained from
them ranged from 2% to 97% over the local check. On an average, the demonstrated varieties could earn net returns of
Rs.18,105/- on the cost of Rs.10,747/- per ha, which is 56 per cent more than the local check where the average net
returns was Rs. 11,602/- per ha on the cost of Rs.8,258/- per ha.

Introduction

Sorghum (Sorghum bicolor L. Moench) is the fourth largest crop after wheat, rice and maize which is being
cultivated by poor and small farmers in semi-arid regions of the country. The efforts made by the All India
Coordinated Sorghum Improvement Project (AICSIP) and State Agricultural Universities (SAU’s) since its
inception, has led to technologies development for enhancing production and productivity to meet
requirement of food, fodder, feed and fuel. In spite of its multiple uses, the area under grain sorghum in
India has declined from 18.61 m. ha in 1970 to 7.93 m. ha in 2008. However, because of significant
improvements made in research and development, its productivity has increased from 522 kg/ha to 981
kg/ha. There is wide gap between national productivity and yield potential of the improved sorghum
technologies developed from the research institutes.

The Ministry of Agriculture, Government of India, is attempting to build up linkages between research and
famers by launching programmes on technologies transfer such as, frontline demonstrations (FLDs) project
since 1995-96. The project aimed to involve the scientists who developed the technologies in demonstration
of their technologies to the farmers (user of the technologies) and to have first hand feedback on its
performance and problems for its further refinement. Thus, FLD is one of the important programmes to
evaluate and demonstrate the production potential of the recently released sorghum cultivars in the farmers’
fields. Besides, building confidence of the farmers to adopt the latest technologies, it gave valuable feedback
to modify the research programme based on experience obtained during the programme, provided it
implemented systematically. Now-a-days the farmers mostly prefer for dual purpose varieties than the grains
alone due to important meet requirement of fodder than food, which was also varies locations to locations.
Keeping these in view, FLDs on sorghum was organized during rabi 2009-10 at different locations.

Material and methods

In total, 217 FLDs on sorghum including 10 demonstrations in rice-fallows were organized in farmers’ fields
on 168 ha at seven AICSIP centres across three different sorghum growing states during rabi 2009-10. The
cooperative and well responsive farmers were selected from the villages of each site. Latest nationally and
state released sorghum varieties viz., CSV 18, CSV 22, PKV Kranti-SPV 1549, Phule vasuda, Parbhani Moti
(SPV 1411), Parbhani Jyoti (SPV 1595) and Phule Chitra were demonstrated and compared with farmers’
cultivar as local check. The detailed technical programme of FLD’s on sorghum for the rabi 2009-10 is
given in Table 1.

Results
I. Grain, stover yields and economics of sorghum cultivation

1.  Among the demonstrated sorghum varieties; CSV 18, CSV 22 and PKV Kranti (SPV1549) gave double
grain and 55% more stover yields over the local check, at Tandur centre in Andhra Pradesh. The benefit-
cost (B:C) ratio obtained from the demonstrated varieties was 1.52 (77%) more than the local check
(Table 2 &3).

2. At Dharwad centre Karnataka, CSV18, CSV22 and PKV Kranti (SPV1549) performed better by
yielding 4 % more grains and 2 % stover than the local check. (Table 2).
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3. Sorghum varieties demonstrated under FLDs; CSV 18, CSV 22 and PKV Kranti (SPV1549) yielded
130% more grain and 97% more stover than the local check at Parbhani centre in Maharashtra. In terms
of B:C ratio obtained was 0.27 (16%) more as compared to the local check (Table 2 &3).

4. Under FLDs, the improved sorghum varieties viz., CSV 18, CSV 22 and PKV Kranti (SPV 1549) gave
additional yield of 17% in grain and 6% in stover over the local check at Akola centre in Maharashtra. It
was resulted in to 0.27 (14%) more B:C ratio than the local check (Table 2 &3).

5. Performance of the improved sorghum varieties viz., CSV 18, CSV 22 and PKV Kranti (SPV1549) was
found better in terms of grains (20%) and 54 per cent more stover yield than the local check at Bijapur
centre in Karnataka. Moreover, the demonstrated varieties could obtaine 0.5 (26%) more benefit-cost
ratio (Table 2 &3).

6. Sorghum varieties demonstrated under FLDs at CRS, Solapur yielded more by 31% grain and 18 %
fodder than the local varieties viz., maldandi and dagadi (Table 2).

7. CSV 18, CSV 22 and PKV Kranti (SPV1549) yielded 98 per cent more grains as well as 49 per cent
more stover yields under FLD than the local check at Rahuri centre in Maharashtra. The demonstrated
varieties enabled to obtain 0.17 (16%) more benefit-cost ratio over the local check (Table 2 &3).

II. Yield gaps

It is cleared from Table 4 that the grain yield of sorghum was lower under farmer’s practice (1.10 t.ha™") as
compared to FLD’s (1.72 tha™) indicating wider gap (57%), across the states. However, comparatively
lower yield gap (33%) was found in case of stover yields under farmer’s practice (2.73 t.ha™") as compared to
FLD’s (3.43 t.ha™).

IIl. Evaluation of public and private sorghum hybrids under zero tillage in rice-fallows

Seven sorghum hybrids viz., CSH 16, CSH 23, CSH 15R, NSH 27, Kaveri 6363, SBSH 151 and Mahalaxmi
were evaluated in rice-fallows under zero tillage during rabi 2009-10 on 10 ha area in farmer’s field at
Kondur, Athrota, Sripuram and Nellapadu villages in Guntur district of Andhra Pradesh. Mahalaxmi was
used as check as it was commonly grown by the farmers. After the harvest of kharif transplanted rice, the
sorghum varieties were sown during 25 December 2009 to 5 Jan., 2010 under zero tillage to utilize the
residual soil moisture. The sowing was done manually in rows (40x20cm) at 4-6 cm depth by making a hole
with wooden stick and putting 3-5 seeds in each hole. In all most all the demonstrations, for effective weed
control, tank mixed application of paraquat +atrazine (1.0+0.50 kg/ha) was done one day after sowing. No
fertilizer was applied at sowing. However, at 30 days after sowing (after first irrigation), 75 kg N and 60 kg
P,Os/ha was top dressed in rows. At 60 DAS (after 2™ irrigation) 75 kg/ha N and 75 kg/ha K,O/ha were
applied. Endosulfan 35 EC @ 2 ml/lit of water was sprayed 1 week after germination to reduce the incidence
of shoot fly. Crop was harvested at 90-100 days after sowing i. e. in last week of March, 2010.

Out of seven demonstrated hybrids in the farmer’s field, NSH 27 (7.57 t/ha), CSH 16 (7.43 t/ha), Kaveri
6363 (7.4 t/ha), Mahalaxmi (7.11 t/ha), and SBSH 151 (6.97 t/ha) registered the highest grain yield
significantly than CSH 15R and CSH 23, across the four villages (Table 5). NSH 27, NSH 27, Kaveri 6363
and SBSH 151 (7.1 t/ha) hybrids recorded grain yields at par with the check ‘Mahalaxmi’ (7.11 t/ha). The
increase in grain yield was due to increased panicle length, number of grains per panicle and grain weight
per panicle, which did not lodge easily. Therefore, farmers were impressed about their performances and
willing to continue in future. However, CSH 15R (5.95 t/ha) and CSH 23 (5.39 t/ha) yielded 19 % and 32 %
less grains yields, respectively than the check Mahalaxmi (7.11 t/ha). Stover was burnt by the farmers in the
fields itself. Due to availability of sufficient irrigations facilities and climatic situations, the sorghum crop is
producing huge biomass, which was not being utilized.

Conclusion

1. Demonstrated sorghum varieties; CSV 18, CSV 22, PKV Kranti (SPV1549), Phule vasuda, Parbhani
Moti (SPV1411), Parbhani Jyoti (SPV1595) and Phule chitra gave more grain yields ranged from 4% to
130%. At the Parbhani centre the performance of the varieties in terms of grain yield was found more
than double (1.59 t/ha) over the local check (0.69 t/ha).

2. Performance of the FLD’s varieties in terms of stover yields was also found better which was ranged
from 2% to 97% more than the local check.

3. On an average, the demonstrated varieties could earn net returns of Rs.18,105/- on the cost of
Rs.10,747/- per ha, which is 56 per cent more than the local check. It was also resulted in to 0.37 more
B:C ratio.
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The yield gap was bridged in grain (57%) and stover (33%) by using improved sorghum technologies,
which indicated that sorghum farmers could increase grain and stover yields by using latest sorghum
technologies in rabi season.
In rice-fallows in the Guntur district, NSH 27 (7.57 t/ha), CSH 16 (7.43 t/ha), Kaveri 6363 (7.4 t/ha),
Mabhalaxmi (7.11 t/ha), and SBSH151 (6.97 t/ha) registered the highest grain yield significantly than
CSH 15R and CSH 23. Therefore, farmers were impressed about their performances and willing to

continue in future.

Since, the demonstrated sorghum varieties shows potential to increase the yields and profits over local
one at all the locations, FLDs may be conducted systematically in small area under control with
location-specific sorghum technologies by following the guidelines strictly to build up confidence of the
farmers for its wide adoption.

Looking ahead

Since, the area under grain sorghum in India has declined from 18.61 m. ha in 1970 to 7.93 m. ha in 2008.
The new opportunities and areas for sorghum cultivation are emerging. Sorghum in rice-fallows in coastal
Andhra Pradesh, especially in Guntur district is gaining popularity among the farmers. Thus, FLDs on
sorghum will be organized in rice-fallows under zero tillage condition in Guntur district of Andhra Pradesh
with public and private sorghum hybrids.

Table 1 Details of frontline demonstrations organized during rabi 2009-10

Sl. FLD Centres Locations No. of Area Sorghum varieties demonstrated
No. FLDs (ha)
o © g = o
gl 8|5 : 2
S| < = >
o | o~ S = = = S
SISs |2 |2 3¢
[%] [%] x = . . =
S| & | @ [N a a a
1 AICSIP Centre, RARS- Basheerabad, Gopalpur, 10 10.0 NNV
ANGRAU, Tandur (A. P.) Peddemul, Kaddenelli,
Korviched
2 AICSIP Centre, Navalgund, Dharwad, Kundgol, 18 15.8 NNV
UAS, Dharwad (Karnataka) Bailhongal, Belgaum, Hubli,
Kalaghatagi, Hubli, Haveri,
Jamakhandi
3 | AICSIP Centre, MAU, Parbhani, Hingoli, Beed, Latur, 73 30.0 N A N N N
Parbhani (Maharashtra) Jalna, Osmanabad
4 | AICSIP Centre, DPDKV, Chandrapur, Buldhana, Washim 20 19.0 NNV
Akola (Maharashtra)
5 | CRS, DSR, Solapur Mangalwedha, Malshiras, 41 20.0 R v N
(Maharashtra) Mohol, North Solapur, Solapur
6 | AICSIP, MPKV, Ahemadnagar, Solapur 35 5395 [N | V[ N
Rahuri (Maharashtra)
7 | AICSIP Centre, UAS, B.Bagewadi, Bijapur 10 10.0 VIV
Bijapur (Karnataka)
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Table 2: Yield of sorghum varieties under rabi FLDs during 2009-10
S. FLD Centre Demonstrated sorghum varieties Mean Local
No check
>
o < o = o
8 |2 I T |8
=~ >~ S > N
> [ (S |2 (=233
818 |& |& |a | |&
1 | Tandur Grain yield (tha') | 2.24 | 1.90 | 2.56 - - - - 2.23 (100%) 1.1
Stover yield(tha!) | 142 | 14 | 15 - - - - 1.4 (55%) 0.93
2 | Dharwad | Grain yield(tha®) | 1.23 | 1.05 | 1.08 - - - - 1.12 (4%) 1.08
Stover yield(tha’) | 4.0 | 51 | 5.6 - - - - 4.90 (2%) 4.82
3 | Parbhani | Grain yield(t.ha-1) - 158 | 162 | 1.31 | 1.87 | 169 | - 1.59 (130%) 0.69
Stover yield(t.ha-") - 3.69 | 3.70 | 3.04 | 3.66 | 3.82 - 3.58 (97%) 1.82
4 | Akola Grain yield(t.ha-) 15 | 14 | 22 - - - - 1.7 (17%) 1.45
Stover yield(tha’) | 82 | 81 | 9.7 - - - - 8.7 (6%) 8.20
5 | Bijapur Grain yield(t.ha-) 15 | 18 | 16 - - - - 1.63 (20%) 1.36
Stover yield(tha') | 36 | 3.6 | 3.8 - - - - 3.67 (53%) 2.40
6 | Solapur | Grainyield(tha’) | 1.08 | 1.29 | 1.28 | 1.32 - - 1.45 1.28 (31%) 0.98
Stover yield(tha’) | 2.68 | 2.81 | 3.15 | 3.10 - - 3.15 2.98 (18%) 2.52
7 | Rahuri Grain yield(t.ha") 147 | 149 | 162 | 1.77 - - - 1.59 (98%) 0.80
Stover yield(tha') | 2.62 [ 267 | 2.97 | 362 | - - - 2.97 (49%) 2.00
Figures in the parentheses indicates percentage of yields increased over the local check
Table 3: Economics of FLDs on sorghum during rabi 2009-10
S. FLD Centre Cost of cultivation (Rs.ha?) Net return (Rs.ha?) B:C ratio
No. FLD FP FLD FP FLD FP
1 Tandur 10342 8068 36287 15985 3.50 1.98
2 Dharwad 6773 6198 9652 8724 2.45 241
3 Parbhani 9060 4630 17632 7730 1.94 1.67
4 Akola 13411 13341 28863 24822 2.14 1.87
5 Bijapur 6137 5704 14911 11046 2.40 1.9
6 Solapur 9633 7364 14239 11808 242 2.60
7 Rahuri 19870 12500 5152 1100 1.26 1.09
Mean 10747 8258 18105 11602 2.30 1.93
Table 4: State-wise yield gap between FLDs and farmer’s practice (FP) during rabi 2009-10
S. States Grain yield (t.ha?) Stover yield (t.hat)
No. FLD FP Yield gap (%) FLD FP Yield gap (%)
1 Maharashtra 1.54 0.98 57 4.56 3.64 25
2 Karnataka 1.38 1.22 13 4.29 3.61 19
3 Andhra Pradesh 2.23 1.11 100 1.44 0.93 55
Mean 1.72 1.10 57 343 2.73 33

Table 5: Plant height, yield attributes and yields of sorghum hybrids in rice-fallows in the farmers’
fields in Guntur district, Andhra Pradesh

Sorghum hybrid Plant height at Panicles Panicle Grains Grain weight 100-grain Grain yield
harvest (cm) /m2 length (cm) /panicle Ipanicle (g) weight (g) (t/ha)
NSH 27 162.60 15.07 29.58 2951 54.70 2.58 7.57
CSH 16 174.29 18.40 30.71 2471 50.05 2.66 743
Kaveri 6363 162.50 1743 28.37 2780 52.83 246 740
Mahalaxmi (Check) 145.97 17.15 28.96 2352 46.90 2.55 7.1
SBSH 151 171.12 15.77 28.46 2446 49.48 2.88 6.97
CSH 15R 251.25 16.18 26.71 1948 41.35 2.86 5.95
CSH 23 154.55 17.91 25.42 2498 36.78 241 5.39
CD (P=0.05) 18.73 3.62 1.85 611.63 8.25 0.36 0.92
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VIIl. Monitoring report of AICSIP trials - Prabhakar & VR Bhagwat

Center Team members Dates -2009-10
Parbhani & Akola VR Bhagwat, VA Tonapi and Prabhakar December 17-20, 2009 &
February 5, 2010
Dharwad MS Raut, BD Biradar, AP Biradar & MY Samdur | January 15-16, 2010
Rahuri, Mohol, Solapur & Bijapur | VR Bhagwat, Prabhakar, JS Mishra January 26-30, 2010
Kovilpatti Shyam Prasad January 29, 2010
Surat, Tanchha & Daunti VR Bhagwat and MY Samdur February 9-11, 2010
Highlights

RARS-UAS, Bijabur

e  The promising entries in AVHT (DS) were 715, 705 in R-l, 724, 733, 726, 721 and 724 in R-Il and 741, 745,
742,747 and 755 in R-IlI.

o B line improvement on Milo was in advanced stage and 12 pairs were promising for conversion.

¢ Advance back cross progenies of R 354 introgressed with shoot fly resistance QTLS were good for yield traits.

e The infestation of shoot fly (40%), stem borer (3%), Aphid (Rating 2-9) and shoot bugs (Rating 2-6) was
recorded.

e InIPM 2:2 sorghum: chickpea with seed treatment of Imidaclorpid was effective. R& D and extension activity
in Vermicopmpost was very impressive.

o Lodging of plants due to recent rainfalls, affected the crops and as a results, heavy rust incidence was
observed (7-9 rating).

MPKYV, Rahuri

e Under irrigated conditions, test genotype SPH 1620 with longer panicle size responded to 150% RDF (90 kg N
and 45 kg P»Os/ha) and showed its superiority over CSH 15 R (check).

o Under rainfed deep soil condition, test genotypes (SPH 1618 and SPV 1829) were at par to checks (CSH 15 R
and CSV 22), but the response to fertility was upto RDF (60 kg N and 30 kg P2Os/ha).

e In weed management experiment, Parthenium hysterophorus and Convolvulus arvensis were the major
weeds.

e Application of 75% RDF + 5 tha FYM+ Seed treatment with Azospirilum (@2509/10 kg seed) and PSB
((@2509/10 kg seed) was similar to that of 100% RDF in response.

e  Promising selections in AVHT (DS) were 709, 711, and 710 in R-I, 722, 730, 726, 731, 727 in R-Il and 748,
745,750, 747,742, 755 in R-Ill.

e A new crossing programme for high yield coupled with drought and shoot fly tolerance has been taken up.
New CMS lines (35 pairs) are advanced stage and 27 pairs are in BC-3 to BC-10.

e  Genotypes ‘SSV 11’ and ‘SSV 45’ were showing high brix content (15-16%) at 115 DAS as compared to 11-
14% in rest of the genotypes. *

¢ In medium soil conditions, the promising entries were ‘RSV1037’, ‘CRS 13', ‘BJV 85" and ‘BJV 74'. Of the 64
(60+4) rabi germplasm, ‘PVR 659, ‘Mustee local', ‘Barasi Jule’ and ‘Dahitini local’ were promising under
medium soil conditions.

¢ In evaluation of sorghum genotypes for root characters, based on growth parameters, ‘RSV 1077, BJV 74,
CRS 30 and RSV 1077 were promising under both irrigated and rainfed conditions.

e The infestation levels of shoot fly (20-88%), stem borer (<2%) and aphids (2-7 damage rating). The promising
entries: IVHT-GS: 4 (SF), 7 (aphids), AVHT-SS: 8 (SF), 3 (aphids),AVHT-DS: 6 (SF), 5 (aphids), B7 R lines: 7
(SF), 5 (aphids), SFN: 4 (SF) 2 (aphids).

o Visited 3 FLD sites in Srirampur taluka of Ahemad nagar district, where performance of 4 released varieties
(CSV 18, CSV 22, Phule Vasudha and Parbhani Kranti) were demonstrated to the farmers.

RARS-MPKYV, Mohol
e About 80% lodging of plants were observed in AVHT/IVHT trials due to heavy rains in January.
o Very little incidence of shoot fly and stem borer (<10 %) was noticed.
o A station trial on different strains of Azotobactors showed that commercial strains + a fertilizer dose of NPK
(25:30:00) was cost effective.
e  Promising entries were 613, 623 and 621 in AVHT and 1001, 1031, 1015, 1027, 1024 and 1026 in IVHT.
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CRS (DSR), Solapur

e Under rainfed shallow to medium soils, test genotypes SPH 1618 and SPV 1829 were responding up to 100%
RDF (40 kg N and 20 kg P2Os/ha), where as under irrigated conditions, SPH 1618, SPH 1620 and SPV 1829
were responding up to 150% RDF (120 kg N and 60 kg P2Os/ha.

o The weed control trial was excellent in its response to various treatments. Even atrazine 0.75 kg/ha as pre-em
was as good as weed free treatment.

o The major weeds in weedy check were Parthenium hysterophorus, Digera arvensis, Dactyloctenium
aegyptium, Echinochloa colona and Ischaemum rugosum.

¢ In soybean-sorghum double cropping trial, 50% organic + 50% inorganic (2.5 t FYM/ha+50% RDF) + seed
treatment with biofertilizers PSB and Azospirilum was better.

¢ Inorganic farming practices, 75% RDF+ FYM 3t/ha+ PSB and Azospirilum was as effective as 100% RDF.

o  Promising entries were 602, 601, 656, 632, 655, 631, 657 and 666 in AVHT (SS) and 1026, 1023, 1062, 1054,
1104, 1111, 1013, 1000, 1027, 1024, 1067, 1073, 1066 and 1063 in IVHT (SS).

e 45 CMS lines (34 indigenous and 11 exotic) are used for making test hybrids.36 pairs of exotic and 166 pairs
of indigenous lines are under conversion for diversifying the rabi material and evaluation for rabi adaptation
traits.

o National crossing block for rabi has been planted to make new crosses using 18 CMS lines, 22 B lines and 26
R lines.

e The infestation of shoot fly was moderate (20-50%), low stem borer (2-7%), low aphid (population rating 2-4)
and shoot bugs (population rating 2-4).

e Visited 2 FLD sites in Solapur district. Farmers were convinced with the performance of new varieties over
locals.

ARS-NAU, Tanchcha

e The crop growth was good, however due to cracks in deep black soil, there was 40% lodging.

¢ No infestation of shoot fly was noticed during seedling stage of the crop.

e Peduncle damage due to stem borer recorded up to 10% in test entries; however the peduncle damage in
local variety BP 53 was relatively more (15%).

o The test entries which performed better in IVHT are 809, 820, 824, 827 (long panicle), 828 (round grain, tall
with no lodging) 829 (tall), 830, 837, 842, 843, 846, 850, 857, 861, 873,Early: 822 (uniform), Late: 828, 851,
813 (green, no lodging and late), 851 (no lodging and late) and in AVHT the entries were 702, 705,707 (big
panicle), 713, 710, 714 (tall). 721, 741 Late: 752, 753, 754

o Typical lodging due to thin stem at bottom and internodes breaking was observed in code 823 in IVHT.

ARS-NAU, Surat

e This year (June-December, 2009) total rain fall recorded was 1475.6 mm and total 45 rainy days were
recorded. However the rainfall distribution was not uniform.

o The crop growth was relatively stunted due to non-availability of canal water at proper time.

o  The best performing entries in AVHT were Early: 741, Late: 707, 711, 714, 728, 731, 734, 751

e Though plant population was normal, due to poor expression of crop, may not get reliable yield data; hence
this trial may not be considered for analysis of data.

e The 50% flowering was ranged from 75 (entry no 741) to 96 (entry no 734) days.

e In “Evaluation of sorghum genotypes in rice-fallow under tillage trial” The entries CSV 22, CSV 216R and RSV
1009 were relatively performed better than other varieties.

o In other two trials “Response of rabi sorghum to micronutrients (Zn & Fe) and Response of rabi sorghum
cultivars to conservation tillage” no apparent differences between treatments were observed at present.

CSSRS-NAU, Danti
o Costal Soil Salinity Research Station (CSSRI) comes under NAU and is 30 km away from Surat .
e Soil pHis 7.5 t0 9.0 and the range of EC is 4 to 6.
o Dantiis a good centre to evaluate sorghum materials for salinity resistance. It may be decided after getting
results of soil analysis
e The weed Silicornia was found to be saline resistant.

TNAU, Kovilpatti
e All the breeding trials suffered damage due midge resulting in poor seed set. The late entries were highly
prone to midge.
e |VHT (GS) under late sown condition entries 71, 131, K8, 108, CSV 17, 95, 94, 68, 125, 112 performed well.
More than 50 % of trial was affected by midge damage.
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o Late Kharif (GS): The entries K8, 431, 436, 440 performed well. Over 50 % of the trial was affected by midge
damage.

e AVHT (DS- I): Except for K8 none of the entries could escape midge infestation. Midge damage was over
75%. Most of the entries were late.

e AVHT (DS- Il): The entries 862, 822, 913, K8 performed well. There was over 75% midge infestation. Most of
the entries were late.

o  Forage sorghum (SC): The entries 269, 225, 246 recorded maximum fodder yield.

e  Preliminary data indicates good response for higher doses of nutrients. The hybrids being early escaped
midge attacks.

o The early and late planting shoot fly nursery was taken up on 14.10.2009 and 27.10.2009, respectively. There
was severe attack of midge in the second planting.

MAU, Parbhani

o  This year stem borer attack was moderate to severe (30-50%).

e The shoot fly infestation was ranged from 20 to 80%.

o  The promising entries in AVHT (DS) were 703,701, 704, 702, 708 in R-I, 7724, 729, 722, 728, 723, 734 in R-II
and 741, 742, 750, 752, 755 R-Il.

e B line improvement on Milo/Non-Milo (A2 cytoplasm) was in advanced stage and 24 pairs were promising for
conversion.

e Transplanting was done in irrigated trials due to loss of some plants.The population was moderate.

e Dr UM Khodke, Pr, Scientist (Agril Engg) showed trial on drip irrigation, where 3 types of drips with three
treatments will be taken up.

e  Seed certification plots of PMS 28A & B were monitored.

o The awn less traits as designated by breeder for the panicle character was verified and the seed purification
was practiced.

UAS, Dharwad

e High yielder entries in AVHT (DS): Code 733, 744, 753, 752, 742, 743, and 747. Rust susceptible entries in
AVHT (DS), were 713, 706, and 728.Tall entries: 708, 707, 714, 730, 721, 729, 755, 751and 745.

e |VHT (DS), high yielder entries: 824, 818, 811, 833, 825, 822,826, 810, 817, 866, 849, 850, 864, 906, 985,
889, 904, and 913.Poor seed setting in code 863, no seed setting in 818 and 831 susceptible to shoot fly
infestation .Code 820 stay green, less rust and less lodging,

o Tallentries: 814, 821, 807, 816, 828, 826, 866, Lodging: Code 801, 815, 802, 805, 819, 806,

e In parental Lines Trial, most of the entries were poor yielder. Code 1203 was early, dwarf and high yielder.
Code 1243 and 1273 had very long panicle, and dwarf in height.

e High yielder entries: Code 1203, 1202, 1231, 1244, 1243, 1232, 1253, 1233, 1273, 1274, 1283, 1263, 1269,
1278, and 1264.Tall entries: 1218, 1205, 1217, 1220, 1211, 1247, 1255, 1246, 1250, 1270, 1271, 1280, 1279,
1266, 1283, 1284, 1276, and 1269

e Less shoot fly infestation and high leaf rust incidence (80-90 %) was observed in Dharwad trials.

PDKYV, Akola
o The seed production plot of rabi hybrid CSH 19R was monitored.
o The seed is to be submitted for PPV & FRA as the application has been accepted for grant of plant breeder’s
rights certificate.

Detailed report

1. RARS-UAS, Bijabur: This year (June-December, 2009) total rain fall was 1196.3 mm, much above
normal rainfall and around 50% of which was received after sowing of crop. The crop growth was very good
during 15-25 November with proper soil residual moisture. The recent rainfall received during January, 2010
with heavy winds resulted in to crop lodging.

Agronomy: Experiments on Sorghum Agronomy were not conducted due to lack of Agronomist at the
Station. The centre received 1196.3 mm rainfall from June-December, 2009 and around 50% of which was
received after sowing of crop. The experiments were sown during 15-25 November with proper soil
moisture and germination and crop growth was very good. Though, the experiments were taken completely
under rainfed situation on residual moisture, the sufficient rains received during crop growth period resulted
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in very good crop growth. However, recent rainfall received during January, 2010 with heavy winds resulted
in to crop lodging.

Breeding: Four co-ordinated trials (AVHT (DS) & (SS), IVKT (DS) & (SS) and 3 trials under Team efforts
are conducted. Besides, 5 station trials and breeding programmes on varietal and parental line improvement
are conducted. The promising entries in AVHT (DS) were 715, 705 in R-1, 724, 733, 726, 721 and 724 in R-
II and 741, 745, 742, 747 and 755 in R-III. B line improvement on Milo was in advanced stage and 12 pairs
were promising for conversion. Advance back cross progenies of R 354 introgressed with shoot fly
resistance QTLS were good for yield traits. For varietal improvement, selections have been made for yield
and resistance parameters in various segregating generations.

Physiology: All the trials were conducted as per the technical programme. The sowing was done during 15-
25 Sep 2009. Of the 64 (60+4) rabi germplasm, ‘RCS 13, ‘Dhagadi local’, and ‘BJV85-1" were promising
under shallow to medium soil conditions. In evaluation of sorghum genotypes for root characters, based on
growth parameters, the genotypes showing better performance in shallow soils also performed better in
medium soils. There was no interaction between soil types and genotypes.

Entomology: Total nine entomology trials were planted on 13 and 14th October, 2009. The infestation of
shoot fly (40%), stem borer (3%), Aphid (Rating 2-9) and shoot bugs (Rating 2-6) was recorded. In IPM 2:2
sorghum: chickpea with seed treatment of Imidaclorpid was effective. R& D and extension activity in
Vermicopmpost was very impressive.

Pathology: Total 5 pathology trials were planted on 14th October, 2009 in charcoal rot sick plots. Lodging
of plants due to recent rainfalls, affected the crops and as a results, heavy rust incidence was observed (7-9
rating). The observations on charcoal rot will be recorded as soon as symptoms occur. Note: The
germination of mutant lines was good (Seed material provided by Dr SV Rao to Dr Gouri Sajjanar)

Recommendations including follow-up action:

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

. Germplasm lines should be deposited in Gene Bank at DSR, Hyderabad after evaluation.

. Bijapur centre may be considered predominantly for screenings aphid and shoot bug resistant materials
and to be discussed in the meeting (Action: VR Bhagwat).

. The funds for FLDs of 2007-08 did not receive to Bijapur (Action: Dr Chapke).

. In physiology trials on root studies, which are presently being done after harvest of crop, it should also
be done at active growth stages too (Action: AICSIP Physiologist).

. The vermicompost production technology developed by Dr AP Biradar, Bijapur is worth to see and
may be useful for our Institute.

2. MPKYV, Rahuri: The centre received 645.85 mm rainfall during rabi 2009-10 crop season, which was
around 125 mm higher than the normal (520 mm). In general the crop growth was good, however affected
with lodging due to recent rainfall.

Agronomy: All the 5 experiments were conducted as per the technical programme. Sowing was done during
15 Sep-1% Oct. 2009. As per the soil data, the experimental field was low in organic carbon (0.22%) and
available nitrogen (219 kg/ha), medium in available phosphorus (27 kg P,Os/ha) and high in available
potassium (571 kg/ha) content, with alkaline pH (8.5) and EC (0.35). The micronutrient Fe content in soil
was 3.864 ppm and Zn, 0.296 ppm. All the experiments were in good conditions and ready for harvesting.

Under irrigated conditions, test genotype SPH 1620 with longer panicle size responded to 150% RDF (90 kg
N and 45 kg P,Os/ha) and showed its superiority over CSH 15 R (check). Under rainfed deep soil condition,
test genotypes (SPH 1618 and SPV 1829) were at par to checks (CSH 15 R and CSV 22), but the response to
fertility was upto RDF (60 kg N and 30 kg P,Os/ha). In weed management experiment, Parthenium
hysterophorus and Convolvulus arvensis were the major weeds. Pre-emergence application of atrazine was
significantly superior to weedy check, but no significant effect of genotypes on weed suppression could be
noticed. Atrazine was sowing lower efficacy against C. arvensis. There was no visual response of Fe and Zn
on sorghum, indicating richness of these nutrients in soil. In Organic farming experiment, this was the 3™
year of experimentation. Application of 75% RDF + 5 t/ha FYM+ Seed treatment with Azospirilum
(@250g/10 kg seed) and PSB ((@250g/10 kg seed) was similar to that of 100% RDF in response. It was
suggested to conclude this experiment with proper soil and plant analysis and publish a good research paper.

Breeding: Two co-ordinated trials and 3 trials under team efforts, 2 state level trials, 3 University multi-
location trials and 16 station trials were conducted. Breeding programmes for varietal and hybrid
development are in progress. Promising selections in AVHT (DS) were 709, 711, and 710 in R-1, 722, 730,
726, 731, 727 in R-1I and 748, 745, 750, 747, 742, 755 in R-III. A new crossing programme for high yield
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coupled with drought and shoot fly tolerance has been taken up. Different parents are used for development
of varieties suitable for deep, medium and shallow soils. New CMS lines (35 pairs) are advanced stage and
27 pairs are in BC-3 to BC-10. Seed productions of national and state released varieties have been taken up
in isolation.

Sweet sorghum: Ten genotypes with 2 checks were evaluated for growth, phenology and quality parameters.
The crop was sown on 1% October, 2010. There was poor plant stand due to low germination. Genotypes
‘SSV 11’ and ‘SSV 45 were showing high brix content (15-16%) at 115 DAS as compared to 11-14% in
rest of the genotypes. ‘SSV 21” was the shortest in height. ‘SSV 30’ was early for 50% flowering (65 days)
as compared to 90 days required for ‘SSV 45°.

Physiology: The experiments were sown during 7-15 Sep 2009. In advanced drought adaptation trial under
shallow soil, the experiment was harvested on 20™ Jan, 2010. Of the 16 genotypes (12+4), ‘BJ 54’ and
‘Phule Anuradha’ were promising. In medium soil conditions, the promising entries were ‘RSV1037°, ‘CRS
13°, ‘BJV 85’ and ‘BJV 74°. Of the 64 (60+4) rabi germplasm, ‘PVR 659°, ‘Mustee local’, ‘Barasi Jule’ and
‘Dabhitini local” were promising under medium soil conditions. In evaluation of sorghum genotypes for root
characters, based on growth parameters, ‘RSV 1077, BJV 74, CRS 30 and RSV 1077 were promising under
both irrigated and rainfed conditions. The root study will be done after harvest of the crop.

Entomology: All the six experiments were planted on 9th September, 2009 and conducted as per the
technical programme. The infestation levels of shoot fly (20-88%), stem borer (<2%) and aphids (2-7
damage rating). The promising entries: IVHT-GS: 4 (SF), 7 (aphids), AVHT-SS: 8 (SF), 3 (aphids),AVHT-
DS: 6 (SF), 5 (aphids), B7 R lines: 7 (SF), 5 (aphids), SFN: 4 (SF) 2 (aphids).

FLDs: Visited 3 FLD sites in Srirampur taluka of Ahemad nagar district, where performance of 4 released
varieties (CSV 18, CSV 22, Phule Vasudha and Parbhani Kranti) were demonstrated to the farmers.
According to the farmers’ preference, Phule Vasudha was the first followed by Parbhani Kranti, CSV 22 and
CSV 18.

Recommendations including follow-up action:
. Combining ability should be tested in the newly developed CMS lines using land races.
. Priority should be given to produce nucleus seed of national and state released varieties.

3. RARS-MPKYV, Mohol: Experiments were nicely conducted but due to recent rains in January and winds,
some of the entries were lodged. About 80% lodging of plants were observed in AVHT and IVHT trials due
to heavy storms and rains in January. The experiments were planted on 10th September, 2009. Very little
incidence of shoot fly and stem borer (<10 %) was noticed. A station trial on different strains of
Azotobactors showed that commercial strains + a fertilizer dose of NPK (25:30:00) was cost effective.

Breeding: Two co-ordinated trials (AVHT (DS) and IVHT (OS) are conducted. The experiments were
affected due to 33 mm rains received in January, 2010. Promising entries were 613, 623 and 621 in AVHT
and 1001, 1031, 1015, 1027, 1024 and 1026 in IVHT. Promising selections have been made in 4 crosses of
segregating generation.

Recommendations including follow-up action: Advanced progenies selected at Rahuri should tested at
Mohol for confirming the preference under rainfed situation

4. CRS (DSR), Solapur: The Centre received 721.1 mm rainfall from June to Dec 2009, which was 66 mm
higher than that of normal (655 mm). Around 50% of the total rainfall (360 mm) was received after the
sowing. The crop was sown during 19 Sep-10 Oct 2009. Again in January, the crop received 53 mm rainfall,
leading to lodging in some of the experiments. In general the crop was good at Mulaegaon block, whereas
some lodging occurred at A block due to recent rains.

Agronomy: The crop was sown during 19 Sep-10 Oct 2009. Again in January, the crop received 53 mm
rainfall, leading to lodging in some of the experiments. Under rainfed shallow to medium soils, test
genotypes SPH 1618 and SPV 1829 were responding up to 100% RDF (40 kg N and 20 kg P,Os/ha), where
as under irrigated conditions, SPH 1618, SPH 1620 and SPV 1829 were responding up to 150% RDF (120
kg N and 60 kg P,Os/ha.The weed control trial was excellent in its response to various treatments. Even
atrazine 0.75 kg/ha as pre-em. was as good as weed free treatment. The major weeds in weedy check were
Parthenium hysterophorus, Digera arvensis, Dactyloctenium aegyptium, Echinochloa colona and
Ischaemum rugosum. Minimum tillage was equally good to conventional tillage. In soybean-sorghum double
cropping trial, 50% organic + 50% inorganic (2.5 t FYM/ha+50% RDF) + seed treatment with biofertilizers
PSB and Azospirilum was better. In organic farming practices, 75% RDF+ FYM 3t/hat+ PSB and
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Azospirilum was as effective as 100% RDF. Some of the shallow soil experiments were severely infested
with parasitic weed Striga lutea and other weeds like Celosia argentea.

Breeding: Two co-ordinated trials, 3 trials under team efforts, 9 station trials (4 varietal, 3 B line and 2 R
line trials) are conducted. Promising entries were 602, 601, 656, 632, 655, 631, 657 and 666 in AVHT (SS)
and 1026, 1023, 1062, 1054, 1104, 1111, 1013, 1000, 1027, 1024, 1067, 1073, 1066 and 1063 in IVHT (SS).
45 CMS lines (34 indigenous and 11 exotic) are used for making test hybrids.36 pairs of exotic and 166 pairs
of indigenous lines are under conversion for diversifying the rabi material and evaluation for rabi adaptation
traits. Conversion programme from BC1 to BC6 is continued. National crossing block for rabi has been
planted to make new crosses using 18 CMS lines, 22 B lines and 26 R lines. New B lines, R lines and
varieties are being characterized for DUS traits and diversity analysis. Besides, evaluations of 665 test
hybrids and seed production of parental lines of CSH-15R are in progress.

Entomology: Total 10 trials have been planted at on 26th September, 2009. Two trials of aphid nursery were
planted in first and second week of October. The infestation of shoot fly was moderate (20-50%), low stem
borer (2-7%), low aphid (population rating 2-4) and shoot bugs (population rating 2-4). Less susceptible
entries to shoot fly were recorded in AICSIP trials. Also visited breeding, seed production, pathology,
physiology and agronomy experiments.

FLDs: Visited 2 FLD sites in Solapur district. Farmers were convinced with the performance of new
varieties over locals.

Recommendations including follow-up action:

. Some patches of shallow soils of Solapur were infested with parasitic weed Striga lutea. Some
experiments may be planned on management of Striga (Actuion: MS Raut).

. Combining ability should be tested in the newly developed CMS lines using land races.

. Best test hybrids should be identified in hybrid evaluation block and and seeds of new hybrids should
be produced.

. Registration of new diverse parental lines and varieties should be made.

5. ARS-NAU, Tancha

General

. The station has 14 ha area under cultivation. Seed production and state trials along with AICSIP
trials are main activities at this centre.

. This year (June-December, 2009) total rainfall recorded was 512 mm, and around 68% of which was
received in July. Total 30 rainy days were recorded during the year.

. The crop growth was good, however due to cracks in deep black soil, there was 40% lodging.

. The automatic recorder for Agro-meteorological station from ISRO is installed at this station.

Breeding:

. Total two (AVHT and IVHT) breeding trials were planted on 14th October, 2009.

. No infestation of shoot fly was noticed during seedling stage of the crop.

. Peduncle damage due to stem borer recorded up to 10% in test entries; however the peduncle damage
in local variety BP 53 was relatively more (15%).

. As told by OIC the local variety BP 53 is dual purpose and roti quality is very good.

. The test entries which performed better are mentioned below.

Trials Promising entries (Code Nos) Lodging (code Nos) Mixtures (Code Nos)

IVHT 809, 820, 824, 827 (long panicle), 828 (round grain, tall with no | 848, 860, 866, 823, | 826, 844, 853, 855, 864, 865
lodging) 829 (tall), 830, 837, 842, 843, 846, 850, 857, 861,873, | 833, 864, 866, 847 (slight segregation for height
Early: 822 (uniform), Late: 828, 851, 813 (green, no lodging and and panicle), 871,
late), 851 (no lodging and late)

AVHT | 702,705,707 (big panicle), 713, 710, 714 (tall). 721, 741 721,723,727,724 702 (segregation)
Late: 752, 753, 754

Typical lodging due to thin stem at bottom and internodes breaking was observed in code 823 in IVHT.

Recommendations including follow-up action:

. Tanchcha is good testing centre for breeding trials.

. Apart from Tanchcha, another new centre Didyapada (Dist: Narmada) which is 160 km away from
Surat, was suggested to conduct trials for better performance. The help of University KVK may be
available if want to conduct trials. (Action: Sujay Rakshit)
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6. ARS-NAU, Surat

General

. The research station 250 ha land, surrounded by urban areas. Therefore, protecting of crops from
trespassers becomes difficult. (No permanent compound wall). The trials were vitiated due to heavy
flood since two years (No drainage system)

. Now the drainage system and raised road is being constructed in the field. Hopefully, next year there
will not be problem of crop damage due to floods.

. The main activities are: Seed production, state level and AICSIP trials.

. This year (June-December, 2009) total rain fall recorded was 1475.6 mm and total 45 rainy days were
recorded. However the rainfall distribution was not uniform. The crop growth was relatively stunted
due to non-availability of canal water at proper time.

Breeding: One trial on AHVT (Deep soil) was planted on 5th November, 2009 at Surat . Though plant
population was normal, due to poor expression of crop, may not get reliable yield data; hence this trial may
not be considered for analysis of data.The overall germination percentage was 78%. The 50% flowering was
ranged from 75 (entry no 741) to 96 (entry no 734) days.

Trials Entries (Code Nos)
AVHT Promising : Early: 741 ; Late: 707, 711, 714,728, 731, 734, 751

Agronomy

. Three trials have been planted at Surat centre during 5-9th November, 2009.

. Three irrigations 5-11-09, 25-12-09 and 11-02-10 were given.

. The gap between last two irrigations was about 46 days, resulted in poor plant growth.

. The plots were weeded out on 5-12-09.

In “Evaluation of sorghum genotypes in rice-fallow under tillage trial” The entries CSV 22, CSV

216R and RSV 1009 were relatively performed better than other varieties.

. In other two trials “Response of rabi sorghum to micronutrients (Zn & Fe) and Response of rabi
sorghum cultivars to conservation tillage” no apparent differences between treatments were observed
at present.

Recommendations including follow-up action:

. The efforts to develop drainage system and protect crop from trespassers need to be done on top
priority at Surat (Action: BD Jadhav).
. The breeding programme on mite resistance at Surat needs to be developed in collaboration with

Coimbatore and Kovilpatti centre under special AICSIP project (Action: Jadhav, Rote,
Sankarpandian, Rajaram and Bhagwat).

. Dr NB Rote (Entomologist) will be retired on 30th June, 2010. A new entomologist will be joining
from July, 2010. The new entomologist being an Acarologist will also look after the mite resistant
project (Action: BD Jadhav, NB Rote and new Entomologist).

7. CSSRS-NAU, Danti

General

. Costal Soil Salinity Research Station (CSSRI) comes under NAU and is 30 km away from Surat .

. The OIC told that the soil pH is 7.5 to 9.0 and the range of EC is 4 to 6.

. They have collected soil sample before sowing and after harvesting of the crop. The results are awaited
from the Soil scientist, NAU, Navasari.

. Dr Jadhav is willing to conduct salinity trials on sorghum.

. The weed Silicornia was found to be saline resistant.

Recommendations including follow-up action:

. The soil samples from pre-planting and post-harvesting plots may bring to Coimbatore for handing
over to DSR Physiologist for soil analysis (Action: HS Talwar)

. Danti is a good centre to evaluate sorghum materials for salinity resistance. It may be decided after
getting results of soil analysis (Action: HS Talwar, BD Jadhav)

8. UAS, Dharwad: Crop condition was satisfactory and trials were properly conducted. The best performing
entries in breeding trial were as follows:
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Advanced Varietal cum Hybrid trial (Deep Soil): In general in some entries poor germination ie less plant
population was observed.

High yielder entries: Code 733, 744, 753, 752, 742, 743, and 747,
Rust susceptible entries: Code 713, 706, and 728.

Tall entries: Code 708, 707, 714, 730, 721, 729, 755, 751, and 745
Poor seed setting in code 702 was observed.

Initial Varietal cum Hybrid Trial:

. High yielder entries: Code 824, 818, 811, 833, 825, 822,826, 810, 817, 866, 849, 850, 864, 906, 985,
889, 904, and 913.

Poor seed setting in code 863, no seed setting in 818 and Code 831 susceptible to shoot fly infestation
Code 820 stay green, less rust and less lodging

Tall entries: 814, 821, 807, 816, 828, 826, 866,

Lodging: Code 801, 815, 802, 805, 819, 806,

Parental Lines Trial: In general most of the entries were poor yielder. Code 1203 was early, dwarf and high
yielder. Code 1243 and 1273 had very long panicle, and dwarf in height.

. High yielder entries: Code 1203, 1202, 1231, 1244, 1243, 1232, 1253, 1233, 1273, 1274, 1283, 1263,
1269, 1278, and 1264.

. Tall entries: 1218, 1205, 1217, 1220, 1211, 1247, 1255, 1246, 1250, 1270, 1271, 1280, 1279, 1266,
1283, 1284, 1276, and 1269

Other than AICSIP trials, some of the germplasm lines and breeding material also possess high yield
potential. Less shoot fly infestation and high leaf rust incidence (80-90 %) was observed.

9. TNAU, Kovilpatti: Monitoring of AICSIP trials at ARS, Kovilpatti, TNAU was held on 29th Jan.2010.
Following are the observations;

Breeding: Five breeding trials were conducted at this center and the trials were planted during 30-31* Oct.
2009. All the breeding trials suffered damage due midge resulting in poor seed set. The late entries were
highly prone to midge.

. IVHT (GS) under late sown condition entries 71, 131, K8, 108, CSV 17, 95, 94, 68, 125, 112
performed well. More than 50 % of trial was affected by midge damage.

. Late Kharif (GS): The entries K8, 431, 436, 440 performed well. Over 50 % of the trial was affected
by midge damage.

. AVHT (DS- I): Except for K8 none of the entries could escape midge infestation. Midge damage was
over 75%. Most of the entries were late.

. AVHT (DS- II): The entries 862, 822, 913, K8 performed well. There was over 75% midge infestation.
Most of the entries were late.

. Forage sorghum (SC): The entries 269, 225, 246 recorded maximum fodder yield.

Agronomy: Only one Agronomy trial 1K (C) was taken up. 1K (C) Response of advanced / pre released
sorghum genotypes to different fertility levels under rainfed condition (LK): Most of the genotypes escaped
the midge attack. Preliminary data indicates good response for higher doses of nutrients. The hybrids being
early escaped midge attacks.

Entomology: Two sets of trials (early, late planting) for stem borer and shoot fly were to be taken up. The
early and late planting shoot fly nursery was taken up on 14.10.2009 and 27.10.2009, respectively. There
was severe attack of midge in the second planting. Following entries recorded lower stem borer damage

S.no. Trial name Date of sowing Stem deadhearts range at 45 DAE Resistant entries

1 AVHT -SS 14.10.09 96-758% 609, 640, 666,

2 AVHT-DS 14.10.09 0-68% 707,734,726, 738, 751, 752

3 IVHT 14.10.09 0-70% 834, 871, 859, 906, 916, 805, 911

4 Local check 14.10.09 23 -57% 1,21,20,23,5

5 Midge 14.10.09 10 -90% 109, 110, 111, 123, 115, 114, 113, 127, 131

Following entries recorded lower shoot fly damage
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S.no. | Trial name Date of sowing Shoot fly deadhearts range at 28 DAE Resistant entries

1 AVHT -SS 27.10.09 3.3 -66.6% 653, 655, 665, 690, 629, 673, 618, 609, 648, 643, 695

2 AVHT-DS 27.10.09 76-79% 729, 743,721, 757, 709, 723, 704, 747, 705, 758, 753

3 IVHT 27.10.09 32-583% 859, 852, 906, 843, 823, 868, 914, 825, 836, 875, 842, 907

Recommendations including follow-up:

. Midge is severe problem especially in the late entries the damage ranged from 10- 90 %. The breeding
trials suffered heavy midge damage. The data on yield from this trials may not be considered.

. The midge incidence peaks by IInd fortnight of December, hence the trials should be planted such that
they escape midge incidence.

. The center has made 79 crosses for developing the midge resistance material. The F1 may be raised
during summer and F2 can be screened at Dharwad and Kovilpatti center during Rabi 2010-11.

9. MAU, Parbhani

General: Most of the trials were sown in time as required. Delay rains benefited for rabi sorghum
cultivation. As a result, there is about 35000 ha rabi sorghum planting in Marathwada (10-15% more than
previous season). This year stem borer attack was moderate to severe (30-50%).

Breeding: The field management was good. The flowering has just initiated in some of the entries.A visit of
breeder and Agronomist during ear head formation will give information of performance of genotypes and
treatments.There was no germination in AVHT trials entry Nos: 809 and 863. Four coordinated trials
(AVHT (DS), IVHT (DS) and 3 trials under Team efforts are conducted. Besides, 7 station trials and
breeding programmes on varietal and parental line improvement and evaluation of germplasm are
conducted. Seed production of kharif hybrids are in progress.The promising entries in AVHT (DS) were
703,701, 704, 702, 708 in R-1, 7724, 729, 722, 728, 723, 734 in R-II and 741, 742, 750, 752, 755 R-1II. B
line improvement on Milo/Non-Milo (A2 cytoplasm) was in advanced stage and 24 pairs were promising for
conversion.

Entomology: The trials were sown on 30" Sep and 8™ Oct, 2009. Total seven trials were planted.In MAS-II
(the seeds from Bijapur), the germination was low 50-70%. The stem borer infestation was recorded from 5
to 33%. The shoot fly infestation was ranged from 20 to 80%. The promising entries in various trials were:
AVHT (DS)-724, 740, 726, IVHT 871, 876,911, AVHT (SS)- 631, 648 696, SFN- 356, 352, 337

Pathology: Three trials (AVHT-DS, AVHT-SS and IVHT) were planted.No expression of foliar diseases
was noticed. The treatment of charcoal rot did not stared because of crop conditions.Few plots were
damaged by grazing cattle.

Agronomy: Transplanting was done in irrigated trials due to loss of some plants.The trials on weeds and
nutrients were planted on time. The population was moderate.Dr UM Khodke, Pr, Scientist (Agril Engg) has
shown a trial on drip irrigation, where 3 types of drips with three treatments will be taken up. This was first
kind of experiment that has been tried at MAU with the help of AICSIP funds. The experiment on
maximization of rabi sorghum yield through drip irrigation conducted by Water management department
was worth seeing.

Seed purification plots at MAU, Parbhani: Seed certification plots of PMS 28A & B were monitored. The
awn less traits as designated by breeder for the panicle character was verified and the seed purification was
practiced. Seed of purified PMS 28 A &B was collected for DUS testing.

Recommendations including follow-up

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

. Combining ability should be tested in the newly developed CMS lines using rabi lines.

. Registration of new parental lines and varieties should be made.

8. PDKV, Akola
Breeding: A rabi breeding program was maintained. The center also conducted university trials.

Seed production plots: The seed production plot of rabi hybrid CSH 19R was monitored. The seed is to be
submitted for PPV & FRA as the application has been accepted for grant of plant breeder’s rights certificate.
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