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Executive summary

Introduction: During 2014-15 three multilocation trials, one on single-cut forages, one on multi-cut forages
and one advanced seed yield trial were carried out across 15 locations, comprising of two zones (zone |- 9
locations in North India; zone II- 6 locations in rest of India).Two more basic experiments were conducted
under co-ordinated forage sorghum research. The most important findings of forage breeding trials for the
year are mentioned below.

A. Multi-location trials

Trial 1: Initial and Advanced Varietal and Hybrid trial (Single-cut)

e Sixteen genotypes comprising of 5 hybrids and 11 varieties along with 2 varietal checks (CSV 21F and CSV
30F) and one hybrid check (CSH 13) were evaluated at 15 locations during kharif 2014.

e Among the entries in second year of advanced testing, SPV 2191 and SPV 2185 were promising with about
10% improvement in green (533 g/ha and 528 g/ha) and dry (162 qg/ha) fodder yields over the best check,
CSV 30F.

e SPV 2191 and SPV 2185 were also promising for per day productivity and forage quality in terms of protein
yield and digestible dry matter yield.

e The initial variety, SPV 2315 was the best among all with more than 10% increase in both green (541 g/ha)
and dry (163 g/ha) fodder yield and high per day productivity.

e Among single-cut hybrids, SPH 1752 (564 g/ha of GFY, 166 g/ha of DFY) and SPH 1797 (566 g/ha of GFY,
177 g/ha of DFY) were promising for fodder yield and quality.

Trial 2: Initial and Advanced varietal and hybrid trial (Multi-cut)

e Twelve entries including 6 test hybrids, two test varieties, 2 hybrid checks (CSH 20MF and CSH 24MF) and
one variety check (SSG 59-3) were evaluated over 13 locations.

e The hybrid SPH 1768 (1086 g/ha GFY; 281 g/ha DFY) was the most promising hybrid with more than 5%
improvement for fodder yield over the checks, CSH 20MF and CSH 24MF.

e  Per day productivity of green and dry fodder yields of SPH 1768 was also high. The fodder quality of SPH
1768 in terms of protein yield and DDM was good.

e The multi-cut variety, SPV 2242 recorded superiority for green (1130 g/ha) and dry (276 g/ha) fodder
yields compared to the check, SSG 59-3. Its per day productivity of green and dry fodder was also superior
to SSG 59-3.

e For the quality traits such as protein yield and digestible dry matter also, SPV 2242 is standing in first
position among the varieties.

e SPV 2242 recorded good level of resistance to stem borer and leaf diseases when compared to SSG 59-3 in
entomology and pathology trials

Trial 3: Advanced seed yield trial

e Seven genotypes including three single cut test varieties, one multi-cut variety and two single cut national
checks (CSV 21F and CSV 30F) and one multi-cut check (SSG 59-3) were evaluated for grain yield potential
at five locations.

e The single-cut varieties, SPV 2191 (1734 kg/ha) and SPV 2188 (1718 kg/ha) were found to yield more grain
compared to the check, CSV 30F at all India level.

B. Co-ordinated forage sorghum research

Trial 4: Evaluation of Sudangrass germplasm lines

e Eighteen sudangrass germplasm lines including the check, SSG 59-3 were evaluated in RCBD with 2
replications in 3 locations.

e The genotypes, IS 14278 and CO(FS)29 were found more promising for green and dry fodder yields with
more than 10% increase for green and dry fodder yields over the check, SSG 59-3.

e Leaf components like long broad leaves with more leaf-stem ratio were observed in IS 30209, IS 14278 and
Pant Chari 9.

e  More number of tillers were observed in 1S 3266, SGL 87, SGL 70 and CO(FS) 29.

e High protein yield and high DDM were observed in CO(FS) 29, SGL 60 and IS 14278
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e Over two years, CO(FS) 29, IS 14278 and Pant Chari were promising for fodder yield, while SGL 87 and IS
30209 were promising for IVDMD.

Trial 5: Evaluation of brown midrib lines

e  Twenty brown midrib lines including three checks (HC 308, CSV 21F and SSG 59-3) were evaluated in RCBD
with two replications in three locations for fodder yield and quality traits.

e The brown mid rib germplasm line, EC 582508 and the advanced breeding nursery lines, PBMR 4 and
PBMR 6 recorded high IVDMD values.

e The advanced breeding nursery lines, PBMR 1 and DSRBMR 1 recorded high fodder yield compared to the
checks.

e  Qver two years, the brown midrib lines EC 582504 and EC 582508 recorded high IVDMD values, while the
advanced breeding nursery lines PBMR 1, PBMR 3 and PBMR 4 were promising for fodder yield and
quality.

Overall conclusions

In IAVHT (SC), the advanced varieties SPV 2191 and SPV 2185 were promising for fodder yield with
about 10% increase in fodder yield over the best check.

e  Qver three years, SPV 2191 was promising for fodder yield, per day productivity and fodder quality in
terms of protein yield and digestible dry matter yield.

e Among the initial varieties, SPV 2315 was the best for green and dry fodder vyields, per day
productivity and fodder quality.

e  Among the single-cut hybrids, SPH 1752 and SPH 1797 were promising for fodder yield and quality.
Their per day productivity was also high compared to CSH 13.

® In IAVHT (MC), the hybrid SPH 1768 was found promising for both green and dry fodder yields over
the checks, CSH 20MF and CSH 24MF. Its per day productivity of green and dry fodder yields was also
high compared to the checks.

e The multicut variety, SPV 2242 recorded more than 10% increase in fodder yield over the check, SSG
59-3. It had more tiller number and high regeneration potential compared to all entries.

e  The per day productivity and fodder quality in terms of protein yield and DDM of SPV 2242 were high
compared to SSG 59-3.

e |nthe advanced seed yield trial, the single-cut variety, SPV 2191 was found to yield more grain among
all the single-cut test entries at all India level.

e |n the trial on evaluation of sudangrass germplasm lines, the genotypes IS 14278 and CO(FS) 29 were
found promising for various fodder yield traits.

e More number of tillers were observed in IS 3266, SGL 98-1 and CO(FS) 29, while good leaf
components were observed in IS 30209.

e  Over two years, CO(FS) 29, IS 14278 and Pant Chari 8 were promising for fodder yield; IS 869 and IS
3191 for protein; and SGL 87 and IS 30209 for IVDMD.

e |n the trial on evaluation of bmr lines, EC 582508 and the advanced breeding nursery lines, PBMR 4
and PBMR 6 recorded high IVDMD values. The improved lines, PBMR 1 and DSRBMR 1 were promising
for fodder yield.

e  Qver two years, the bmr germplasm lines EC 582504 and EC 582508 recorded high IVDMD values,
while the improved lines, PBMR 1, PBMR 3 and PBMR 4 were promising for fodder yield and quality.

Shortfalls

e Regenerability score is very important in multi-cut genotypes and needs to be recorded by all the
centres.

e Plant population per plot was not given by some centres.

Follow-up for Kharif 2015

Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the
advanced trials during kharif 2015

The promising sudangrass germplasm lines and bmr lines identified in the trials will be utilized in the
forage sorghum improvement program
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Detailed report

During 2014-15 emphasis was given on identification of genotypes with improved fodder yield and quality both
for single-cut and multi-cut forages. Five experiments were conducted, 3 under multilocation trials and 2 under
Co-ordinated forage sorghum research. The improved genotypes were contributed by various SAUs, ICAR
institutes and private organizations for their evaluation at all India level under different eco-geographical regions
of the country. Two experiments, one on evaluation of brown midrib genotypes and one on sudangrass
germplasm lines, which were initiated during 2013, were taken up in 3 locations each to evaluate the genotypes
for one more year. The performance of test genotypes was evaluated at all India level as well as in two zones.

Zone | : UP, Uttaranchal, Gujarat, Rajasthan, Haryana and Punjab
Zone |I: Maharashtra, Andhra Pradesh, Karnataka and Tamil Nadu

Zone | is characterized by the areas where sorghum is utilized as fodder whereas Zone Il involves the states
where grain and dual purpose sorghums are mainly grown. The co-ordinated trials which were conducted as per
technical programme of kharif 2014 over 15 locations are listed below. The results of the above experiments are
discussed below.

A. Multi-location trials
Trial 1; Initial and Advanced Varietal and Hybrid Trial on Single-cut forage Sorghum
Trial 2; Initial and Advanced Varietal and Hybrid Trial on Multi-cut forage Sorghum
Trial 3: Seed yield trial

B. Co-ordinated forage sorghum research
Trial 4; Evaluation of Sudangrass germplasm lines
Trial 5: Evaluation of brown midrib genotypes

Trial 1. Initial and Advanced varietal and Hybrid trial on Single-cut forage sorghum

A trial comprising of 20 single-cut forage genotypes (two in second year of advanced trial and 2 entries in first
year of advanced trial, 12 entries in initial trial and three nationally released single cut forage sorghum checks,
CSV 21F, CSV 30F and CSH 13, and one local check) was conducted under initial and advanced varietal and
hybrid single-cut forage sorghum experiment. This trial was conducted in 15 locations and the data received from
14 locations was used for presenting the results. The genotypes were tested for their green fodder yield, dry
fodder yield, per day productivity and quality parameters. The summary of performance of checks and test
entries is given in the table below (Table 1).

Table 1. Summary results of Single-cut Initial and Advanced varietal and Hybrid trial

S. Traits GFY DFY GFY/day DFY/day | Protein% | PY (g/ha) IVDMD DDM
No (g/ha) (g/ha) (g/ha) (g/ha) (%) (g/ha)
1 CSV 30F 488 146 5.99 1.78 8.33 10.7 48.3 64.7
2 CSV 21F 454 138 5.71 1.73 8.44 10.5 50.2 64.9
3 CSH 13 536 154 6.95 1.99 8.95 11.8 515 70.8
3 Mean 516 154 6.47 1.93 8.32 11.8 50.5 744
4 Min. 454 138 571 1.73 8.21 10.5 48.3 64.7
5 Max. 566 177 7.08 221 8.95 13.4 52.8 82.7
6 CD (0.05) 52.4 22.6 0.64 0.28 0.68 2.44 2.54 141
7 CV (%) 14.0 16.1 14.4 16.1 9.98 17.6 7.36 15.6
8 Lines sig. > check SPV 2315 SPH 1797 SPV 2315 Nil Nil Nil Nil Nil
9 | Lines > best check SPH 1797, SPH 1752, SPH 1797, SPH 1797, SPV 2188, SPH 1797, SPH 1796, SPH 1797,
SPH 1752, SPV 2315, SPV 2191, SPH 1752, SPV 2191, SPH 1752, SPV 2317, SPH 1752,
SPV 2191, SPV 2312, SPV 2312, SPV 2315, SPV 2311, SPH 1796, SPV 2316, SPH 1796,
SPV 2185, SPV 2191, SPV 2185, SPV 2312, SPV 2316, SPV 2185, SPV 2315, SPV 2185,
SPV 2312, SPV 2185, SPV 2316, SPV 2185, SPV 2315, SPV 2191, SPV 2313, SPV 2315,
SPV 2316, SPV 2316, SPV 2188, SPV 2191, SPV 2312 SPV 2315, SPV 2311 SPV 2317,
SPV 2188, SPV 2317 SPV 2314, SPV 2316, SPV 2311, SPV 2313,
SPV 2317 SPV 2317, SPV 2317, SPV 2313, SPV 2191,
SPV 2310, SPV 2311, SPV 2314, SPV 2314,
SPV 2313, SPV 2310, SPV 2317 SPV 2311
SPV 2311 SPV 2188
10 | Data from locations (no) 14 14 14 14 8 8 7 7
11 | Loc. for national av. (no) 13 11 13 11 8 7 7 6
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1.1 Initial and Advanced Varietal and Hybrid Trial for single-cut forage sorghum (IAVHT-SC)

The initial and advanced varietal and hybrid trial for single cut forages was carried out with 20 genotypes
including three national checks, CSV 21F, CSV 30F and CSH 13, and one local check. Out of the test entries,
five were hybrids, of which one hybrid (SPH 1752) was in first year of advanced testing and four hybrids were in
initial testing. Out of 11 varieties tested, two were in second year of advanced testing (SPV 2185 and SPV 2191),
one was in first year of advanced testing (SPV 2188) and seven varieties were in initial testing. The zone wise
and all India results of the trial are presented below (Tables 1.1to 1.18 and 1A to 1 F). The single-cut genotypes
tested in the trial are given in the table 2.

Zone-I:

Yield parameters

Green fodder yield: Among the hybrids, SPH 1752 (667 g/ha) was the highest yielder of green fodder in this
zone, which was followed by SPH 1797 (620 g/ha). The hybrid check, CSH 13 recorded green fodder yield of
589 g/ha. Among the varieties, the varieties in the second year of AVT, SPV 2185 (598 g/ha) and SPV 2191
(594 g/ha) were standing in the first and second position in this zone. Among the initial varieties, SPV 2312
(580 g/ha) and SPV 2315 (577 g/ha) were in top two positions. The varietal checks, CSV 21F and CSV 30F
recorded 536 g/ha and 508 g/ha of green fodder yield respectively in this zone.

Dry fodder yield: For dry fodder yield also, the hybrids, SPH 1752 (175 g/ha) and SPH 1797 (173 g/ha) were the
top two performers, while the hybrid check, CSH 13 recorded 157 g/ha of dry fodder in zone I. Among the
varieties, SPV 2315 was the best performer (168 g/ha of DFY) against the best varietal check, CSV 21F (150
g/ha). SPV 2191 (163 g/ha), SPV 2185 (159 g/ha) and SPV 2316 (154 g/ha) follow SPV 2315. The other
check, CSV 30F recorded 136 g/ha of dry fodder yield in this zone.

Green fodder yield per day: The hybrids, SPH 1752 (7.9 g/ha) and SPH 1797 (7.46 g/ha) were the best for per
day productivity of green fodder. The hybrid check, CSH 13 produced 7.11 g/ha of green fodder per day.
Among the varieties, SPV 2185 (7.13 g/ha) was the best for per day productivity of green fodder, followed by
SPV 2191 (7.11 g/ha) and SPV 2314 (7.01 g/ha). The checks recorded 6.31 g/ha (CSV 21F) and 6.07 g/ha
(CSV 30F) of green fodder per day.

Dry fodder yield per day: The hybrids, SPH 1797 (2.06 g/ha) and SPH 1752 (2.05 g/ha) recorded high dry fodder
yield per day compared to the check, CSH 13 (1.87 g/ha). SPV 2312 (2.0 g/ha), SPV 2191 (1.91 g/ha) and
SPV 2185 (1.86 g/ha) were the top three varieties with high per day productivity of dry fodder in this zone.

Phenology and morphological parameters

Days to 50% flowering ranged from 71 to 82 days. Among the test entries, SPV 2313 was the earliest genotypes
in this zone followed by SPV 2314 (78 days) and SPH 1796 (78 days). The checks, CSH 13, CSV 21F and
CSV 30F flowered in 76, 81 and 79 days respectively.

Early vigour varied from 3.17 to 3.67. Among the test entries SPV 2312 recorded high vigor with a score of 3.67
in zone |.

Plant height of the entries ranged from 211 to 256 cm in this zone. The variety SPV 2313 was the tallest (256
cm) in this trial followed by CSH 13 (246 cm) and CSV 21F (246 cm).

Leaf parameters; There was no much difference in number of leaves among the entries which ranged from 14-
17. Long leaves were observed in SPV 2317 and SPH 1797 (84.0 cm). Long and broad leaves were
observed in SPV 2188 (83.7 cm; 7.52 cm) and SPV 2312 (82.5 ¢m; 7.56 cm).

Stem girth ranged from 3.71 ¢cm to 5.18 cm. Thin stems were observed in SPV 2313 (3.71 c¢cm), SPV 2316 (4.17
cm) and CSV 21F (4.39 cm).

High leaf-stem ratio was observed in SPV 2316 (0.34) followed by SPH 1795 (0.34) and SPV 2317 (0.33). The
checks, CSH 13, CSV 21F and CSV 30F showed leaf-stem ratio of 0.3.

Zone-|I:

Yield parameters

Green fodder yield: In Zone I, the hybrids SPH 1794 (509 g/ha) and SPH 1797 (503 g/ha) were the top two
hybrids for green fodder yield. The hybrid check, CSH 13 recorded 474 g/ha of green fodder in zone Il.
Among the varieties, SPV 2315 (498 g/ha) ranked first for green fodder yield followed by SPV 2317 (489
g/ha) and SPV 2316 (469 g/ha). The checks CSV 21F and CSV 30F yielded 358 g/ha and 466 g/ha of green
fodder respectively in this zone.
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Dry fodder yield: For this trait, SPH 1797 (181 g/ha) ranked first followed by SPV 2315 (177 g/ha) and SPV 2317
(169 g/ha). The checks, CSH 13, CSV 21F and CSV 30F yielded 151 g/ha 124 g/ha and 158 g/ha of dry
fodder yield in this zone.

Green fodder yield per day ranged from 5.01 to 6.82 g/ha in this zone. For this trait, the hybrid SPH 1794 (6.82
g/ha) was the best followed by the hybrid check, CSH 13 (6.76 g/ha). Among the varieties, SPV 2315 (6.69
g/ha), SPV 2316 (6.17 g/ha) and SPV 2317 (6.15 g/ha) were among the top three. The varietal checks, CSV
21F and CSV 30F recorded 5.01 and 5.91 g/ha of green fodder yield per day.

For Dry fodder yield per day also the hybrid SPH 1797 (2.39 g/ha) was the best, followed by SPV 2315 (2.37
g/ha) and SPH 1794 (2.19 g/ha) in this zone. The checks, CSH 13, CSV 21F and CSV 30F recorded 2.13
g/ha, 1.71 g/ha and 1.99 g/ha of dry fodder per day.

Phenology and morphological parameters

Days to 50% flowering: All the genotypes flowered earlier compared to zone |. It ranged from 67 to 78 days, the
early genotypes in this zone being SPV 2313 (67 days) followed by CSH 13 (68 days) and SPH 1796 (69
days) and CSV 21F (69 days). The other check, CSV 30F flowered in 78 days.

Early vigour was observed to be more in SPV 2315 (3.43) and SPV 2188 (3.4) in this zone followed by SPV 2316
(3.3) and SPV 2185 (3.23).

Plant height in this zone varied from 232 to 284 cm. SPH 1752 was the tallest, followed by SPV 2313 (282 c¢m)
and CSV 30F (278 cm). CSH 13 and CSV 21F recorded 248 cm and 238 c¢m of plant height respectively in
this zone.

Leaf parameters: There was no much difference between the entries for number of leaves which ranged from 9-
12 per plant. Long and broad leaves were observed in SPV 2310 (77.1 cm; 7.02 cm) compared to the
checks, CSV 21F (68.2 cm long and 5.39 cm wide leaves) and CSV 30F (77 ¢cm long and 6.8 cm wide
leaves).

Stem girth ranged from 3.83 to 4.93 cm with thinner stems in SPV 2313 followed by CSV 21F (3.98 cm). Among
the test hybrids, SPH 1796 was having thin stems (4.39 c¢m).

Leaf-stem ratio ranged from 0.21 to 0.27, and was higher in the hybrid SPH 1797 (0.27 cm), and the variety SPV
2315 (0.26 cm).

National level:

Yield parameters

Green fodder yield: The hybrids, SPH 1797 (566 g/ha) and SPH 1752 (564 g/ha) were in the first and second
ranks in this trial with more than 5% increase over the hybrid check, CSH 13 (536 g/ha). Among the varieties,
SPV 2315 (541 g/ha) recorded significant improvement for green fodder yield over the best varietal check,
CSV 30F (488 g/ha). The varieties in the second year of advanced testing, SPV 2191 (533 g/ha) and SPV
2185 (526 g/ha), recorded 9% and 8% improvement for this trait over CSV 30F. Among the varieties in initial
testing, SPV 2312 (523 g/ha), SPV 2316 (520 g/ha) and SPV 2317 (513 g/ha) recorded more than 5% yield
improvement over CSV 30F.

Dry fodder yield: For dry fodder yield, the hybrid, SPH 1797 (177 g/ha) was the best among all the entries with
significant improvement over the check, CSH 13 (154 g/ha). Another promising hybrid SPH 1752 (166 g/ha)
showed 8% improvement in dry fodder yield over CSH 13. Among the varieties, the initial varieties, SPV
2315 (163 g/ha) and SPV 2312 (162 g/ha), and the varieties in the second year of advanced testing, SPV
2191 (162 g/ha) and SPV 2185 (162 g/ha) were promising with more than 10% improvement over the check,
CSV 30F (146 g/ha) for dry fodder yield.

Green fodder yield per day: Per day green fodder productivity ranged from 5.71 to 7.08 g/ha. Highest per day
productivity was observed in the hybrid, SPH 1797 (7.08 g/ha) while the hybrid check recorded 6.95 g/ha of
green fodder per day. Among the varieties, SPV 2315 (6.79 g/ha) showed significant improvement for this
trait over the check, CSV 30F (5.99 g/ha). The other varieties, SPV 2191 (6.62 a/ha), SPV 2312 (6.6 g/ha)
and SPV 2185 (6.55 g/ha) recorded more than 6.5 g/ha of green fodder yield per day. The check CSV 21F
yielded 5.71 g/ha of green fodder per day.

Dry fodder yield per day: Dry fodder yield per day ranged from 1.73 to 2.21 g/ha at all India level. The hybrids,
SPH 1797 (2.21 g/ha) and SPH 1752 (2.03 g/ha) recorded higher per day productivity of dry fodder
compared to the hybrid check, CSH 13 (1.99 g/ha). All the test varieties had given higher dry fodder yield per
day compared to both the varietal checks, CSV 21F (1.73 g/ha) and CSV 30F (1.78 g/ha). Among them, SPV
2315 (2.04 g/ha), SPV 2312 (2.03 g/ha), SPV 2185 (2.0 g/ha) and SPV 2191 (2.0 g/ha) were observed to
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give 2 g/ha or more of dry fodder yield per day while the best varietal check, CSV 30F recorded 1.78 g/ha of
DFY per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 69 - 80 days. Among the test entries, SPV 2313 was the earliest to flower (69
days), followed by SPH 1796 which flowered in 74 days. The checks CSH 13, CSV 21F and CSV 30F
flowered in 72, 76 and 79 days respectively.

Early vigor ranged from 2.93 to 3.52. High vigour was observed in SPV 2315 (3.52) followed by SPV 2188 (3.5
score) and SPV 2185 (3.4). Among the hybrids, SPH 1797 (3.35) was found to have high early vigour
compared to all other hybrids. The checks recorded 3.07 (CSH 13), 3.2 (CSV 21F) and 3.13 (CSV 30F) of
vigour score at all India level.

Plant height ranged from 230 to 267 cm. SPV 2313 was the tallest followed by SPH 1752 (262 cm) and CSV 30F
(256 cm). CSH 13 and CSV 21F recorded 247 cm and 243 cm of height at all India level.

Leaf parameters: Not much variation was observed among the varieties for number of leaves which ranged from
12-14 per plant. Longer leaves were observed in SPV 2317 (81.2 cm), SPH 1795 (80.2 cm) and SPV 2313
(80.1 cm). Broad leaves were observed in CSH 13 (7.7 cm), SPH 1794 (7.7 cm) and SPV 2191 (7.4 cm).
The genotypes, SPV 2317 (81.2 cm; 7.21 cm) and SPV 2188 (79.1 cm; 7.23 cm) were found to have long
and broad leaves.

Stem girth ranged from 3.77 to 4.98 cm. Thin stems were observed in SPV 2313 (3.77 cm), followed by CSV 21F
(4.2 cm) and SPV 2316 (4.43 cm).

Leaf-stem ratio: There is no much difference in the leaf-stem ratio of the genotypes which ranged from 0.24 to
0.30. The genotypes, SPH 1752, SPH 1795, SPH 1797, SPV 2188, SPV 2311 and CSV 30F were found to
have the leaf-stem ratio of 0.29.

Reaction to major pest and diseases

Shoot fly resistance: In the entomology trials, SPV 2317 was found to be the best among all genotypes in the trial
with deadheart percentage (DH%) of 35.7%. It was followed by the hybrid SPH 1752 (37% DH). The checks,
CSV 21F and CSV 30F reported 37% and 48.8% of shoot fly deadhearts. The hybrid check CSH 13
recorded 41% of shoot fly deadhearts.

Stem borer resistance: For stem borer resistance also SPH 1752 and SPV 2317 were in first and second
positions among the test entries with 24.6 and 25% of stem borer deadhearts. The checks CSH 13, CSV 21F
and CSV 30F reported 27.7, 26.1 and 34.5% of stem borer deadhearts.

For leaf diseases: In the pathology trials, SPV 2317, SPV 2316, SPH 1797 and SPH 1752 showed multiple leaf
disease resistance, and were on par with the checks.

Quality parameters: Sixteen test genotypes along with the four single-cut forage checks, CSH 13, CSV 21F,
CSV 30F and local check were analyzed for quality for the samples of 8 locations and the results are presented
below.

Total soluble sugars ranged from 7.84% (SPV 2314) to 10.31% (CSV 30F). The other checks, CSH 13 and CSV
21F had TSS of 9.08 and 9.71% respectively. The hybrid, SPH 1752 (10.14%) was found to be the best for
TSS, followed by the varieties, SPV 2310 (9.74%) and SPV 2191 (9.73%).

HCN content ranged from 65.7 ppm (SPV 2317) to 131.1 ppm (SPH 1752) which is within the safe limit of
<200ppm. All the entries had HCN within the safe limits.

Protein percent varied from 8.21 (SPV 2314) to 8.95 percent (CSH 13). The varietal checks have recorded
protein percent of 8.44% (CSV 21F) and 8.33% (CSV 30F). None of the hybrids recorded higher protein
percentage over the hybrid check, CSH 13. However, SPH 1794 (8.71%) and SPH 1797 (8.66%) were better
than other hybrids. Among the varieties, SPV 2191 (8.65%), SPV 2188 (8.65%) and SPV 2311 (8.64%) were
in the top three positions for protein percentage.

Protein yield (g/ha) varied from 10.5 g/ha (CSV 21F) to 13.4 g/ha (SPH 1797). The checks, CSH 13 and CSV
30F recorded protein yield of 11.8g/ha and 10.7qg/ha respectively. The hybrids, SPH 1797 (13.4 g/ha), SPH
1752 (13.4 g/ha) and SPH 1796 (12.2 g/ha), and the varieties, SPV 2185 (12.8 g/ha), SPV 2191 (12.7 g/ha)
and SPV 2315 (12.3 g/ha) were in the top three positions in their respective groups.

I[VDMD values ranged from 48.3 (CSV 30F) to 53% (SPH 1796) among the entries. The checks CSH 13 and
CSV 21F recorded IVDMD values of 51% and 50% respectively. The varieties, SPV 2317, SPV 2316, SPV
2315, SPV 2313 and SPV 2311 recorded IVDMD of 51%.
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Digestible dry matter (DDM) yield ranged from 64.7 g/ha (CSV 30F) to 82.7 g/ha (SPH 1797) among the entries.
The hybrids, SPH 1797 (82.7 g/ha), SPH 1752 (80.8 g/ha) and SPH 1796 (79.1 g/ha) recorded higher DDM
compared to the check, CSH 13 (70.8 g/ha). Among the varieties, SPV 2185 (78.2 g/ha), SPV 2315 (75.5
g/ha) and SPV 2317 (75.0 g/ha) were in the top three positions for this trait.

Table 2: Performance of promising single-cut forage sorghum genotypes in IAVHT-SC during 2014-15
(Hybrids- 5; Varieties- 11; Checks- 3; Locations: 15)

GFY/day | DFY/day Protein
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha) %
% +/-over | % +/- over % +/- over | % +/- over
Entry R CSH 13 CSV 30F R CSH 13 CSV 30F R R R
Hybrids
SPH 1752 564 | 2 | 525 166 |2 | 7.95 691 |3 |203|3 |85 |12
SPH 1797 566 |1 | 557 177 |1 | 148 708 |1 | 221 |1 |866 |3
Varieties
SPV 2185 528 | 6 - 8.27 162 | 6 10.6 655 | 9 [ 200| 5 | 84 |16
SPV 2188 516 | 11 - 5.74 147 | 16 0.78 6.47 | 11 | 184 | 15| 865 | 5
SPV 2191 533 | 5 - 9.31 162 | 5 10.9 662 | 5 [ 199 | 8 | 865 | 4
SPV 2312 523 | 8 - 7.15 162 | 4 11.1 660 | 7 {203 | 4 | 86 | 9
SPV 2315 541* | 3 - 10.8 163 | 3 11.3 6.79 | 4 | 204 | 2 | 862 | 8
SPV 2317 513 | 12 - 5.10 156 | 8 6.56 628 | 15| 188 |12 | 84 | 15
Checks
CSH 13 536 | 4 - - 154 | 11 - - 695 | 2 {199 | 6 [ 895 | 1
CSV 21F 454 | 20 - - 138 | 20 - - 571 | 20 | 1.73 | 20 | 8.44 | 13
CSV 30F 488 | 17 - - 146 | 17 - - 599 [ 1917819 ]833]|17
CD (5%) 52.4 225 0.64 0.28 0.68
CD (1%) 69.0 29.8 0.85 0.37 0.91
C.V. (%) 14.0 16.1 14.4 16.1 9.98
PY (g/ha) IVDMD (%) DDM (g/ha) SF SB ZLS ALS LB
Entry R R R
Hybrids
SPH1752 | 134 2 49.8 11 808 |2 371 24.6 6.8 4.7 2.6
SPH 1797 | 134 1 50.1 9 827 |1 42.3 27.0 5.1 43 2.3
Varieties
SPV 2185 12.8 3 49.7 12 782 | 4 42.8 25.6 4.8 4.1 2.7
SPV 2188 11.7 12 495 14 69.4 | 14 40.5 25.8 4.8 4.6 3.2
SPV 2191 12.68 4 48.5 19 74.3 8 39.4 25.7 6.5 7.1 3.7
SPV 2312 11.6 13 49.4 16 69.5 13 41.0 26.4 4.8 5.1 3.6
SPV 2315 12.3 5 50.7 5 75.5 5 46.8 215 4.8 4.2 2.8
SPV 2317 11.7 11 51.4 3 75.0 6 35.7 25.0 4.2 3.8 2.6
Checks
CSH 13 11.8 10 515 2 708 | 12 411 21.7 5.1 4.8 2.8
CSV 21F 10.5 20 50.2 8 649 | 19 37.0 26.1 5.9 5.2 3.6
CSV 30F 10.7 19 48.3 20 647 | 20 48.8 34.5 6.3 5.9 4.1
CD (5%) 2.44 2.54 14.1 14.1 20.1 4.9 4.7 2.3
CD (1%) 3.23 3.36 18.7 18.8 272 6.6 6.4 3.0
C.V. (%) 17.6 7.36 15.6 19.9 14.3 40.9 43.6 40.8

GFY- Green fodder yield, DFY- Dry fodder yield, DDM- Digestible dry matter, SF- Shoot fly (% deadhearts), SB- Stem borer (% deadhearts),
ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, LB- Leaf Blight (1-9 scale)

The hybrids, SPH 1752 and SPH 1797 were more promising for both fodder yield and quality parameters. Their
per day productivity of green and dry fodders was also high. Among the advanced varieties, SPV 2191 and SPV
2185 were promising with about 10% for both green fodder and dry fodder yields over the best check, CSV 30F.
SPV 2191 had high protein percentage and protein yield. Among the initial varieties, SPV 2315 was the best with
more than 10% increase in both green and dry fodder yields over CSV 30F. Its per day productivity of green and
dry fodder was also high. It has good fodder quality in terms of high IVDMD, DDM and protein yield.

The performance of promising genotypes tested in All India Co-ordinated trials during last 3 years is presented in
the following table:
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Table 3: Performance of single cut forage sorghum genotypes tested in AICSIP over last 3 years

Insect pests
Yield Quality DH (%) Diseases (score)
GFY/day | DFY/day

GFY (g/ha)| DFY (g/ha) (g/ha (g/ha PY (g/ha) | DDM(g/ha) | SF | SB | ZLS |ALS| LB

Entry |Year R R R R R R
ISPV 2185|2012 | 425 | 9| 135 | 4 | 567 |3 | 178 [4| 833 |2 | 705 | 6 [58.1 |12.0 |4.22 [1.81 [3.33
2013 | 420 |3| 152 | 2 | 504 [3]232|1| 100 |8 66.0 | 7| 648 |194| 33 |42]| 19
2014 | 528 | 6| 162 | 6 | 655 |9 200 (5| 128 |3 | 782 /4 42.8 [25.6| 48 |41]| 2.7
Av 458 150 5.75 2.03 10.38 716 552 |19.0] 4.11 |3.37| 2.64
SPV 2191|2012 | 422 | 5| 135 3 | 571 |2]184 3] 798 |3 | 760 | 3| 423 |11.3|6.44 |1.99]| 4.18
2013 | 461 |1 158 | 1 | 542 |1|222|2| 120 [1| 780 | 1| 512 |168| 34 |32] 18
2014 | 533 | 5| 162 5 662 |5]199 [8]1268 |4| 743 | 8| 394 |25.7| 65 |71] 37
Av 472 152 5.92 2.02 10.89 76.1 443 1179|545 |4.10| 3.23
HC308 [2012 | 431 | 5 | 133 7 | 561 |6] 176 8] 58 |5| 520 |8 | 494 |218]|38 |27 41
2013 | 416 | 5| 140 6 [ 491 |6]205|6( 110 |3| 740 | 2| 587 [19.0[4.0 39| 18
Av 424 137 5.26 1.91 8.40 63.0 541 20439 33|29
CSV21F |2012 | 430 | 6 | 132 8 | 565 4] 177 |6] 56 |7 534 |5| 508 |185|53 |31 49
2013 | 417 | 4| 139 7 1493 |4]197 |8] 120 |2| 730 | 3] 510 [190]30|35]| 17
2014 | 454 |20| 138 | 20 | 5.71 |20| 1.73 |20| 105 |20|64.9 [19| 37.0 |26.1[59 |52 36
Av 434 136 543 1.82 9.03 63.8 46.3 |21.2 473|393 3.40

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digestible dry matter, SF- Shoot fly (% deadhearts),
SB- Stem borer (% deadhearts), ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, LB- Leaf Blight (1-9 scale)

Conclusions: Over three years the variety SPV 2191 was found to have superiority for both green and dry
fodder yields over the check, CSV 21F. Its per day productivity and fodder quality in terms of protein yield and
DDM were also better than CSV 21F.

Trial 2. Multi-cut forage sorghum: Initial and Advanced varietal and hybrid trial on Multi-cut forage
sorghum

A multi-cut forage trial comprising of 12 entries (5 test hybrids, two test varieties, 2 hybrid checks, one variety
check and one local check) was conducted across 13 locations. Data was reported from 11 locations. Out of 7
test entries, one hybrid was in second AHT (SPH 1700) and one variety (SPV 2242) was in first year of advanced
testing. Five hybrids (SPH 1768, SPH 1769, SPH 1770, SPH 1771 and SPH 1772) and one variety (SPV 2292)
were in initial testing. The genotypes were tested for their green fodder vyield, dry fodder yield, per day
productivity at different cuts, other forage yield parameters and forage quality parameters.

Table 4: Summary results of multi-cut trial

S. Traits GFY DFY GFY/day | DFY/day Protein % PY (g/ha) IVDMD (%) DDM
No (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)
1 | SSG59-3 1020.0 263.5 7.07 1.87 7.80 219 46.3 140.2
2 | CSH20MF 1024.9 261.6 7.20 1.89 8.13 244 47.2 138.9
3 | CSH24MF 1055.8 263.1 741 1.89 8.13 24.6 475 136.7
4 | Mean 1035.7 257.1 7.24 1.84 8.10 23.7 46.9 136.1
5 | Min. 922.5 225.1 6.42 1.61 7.80 19.5 45.3 121.9
6 | Max. 1130.1 2813 7.67 2.01 8.53 26.5 47.7 159.7
7 | CD(0.05) 117.2 39.3 0.88 0.28 0.58 6.18 4.15 27.1
8 | CV(%) 117 12.9 12.9 135 8.66 18.5 5.42 14.8
9 Lines signi.> Nil Nil Nil
check
10 | Lines > check SPH 1768, | SPH 1768, SPH 1768, SPH SPH1769,SPH | SPH1770,SPH | SPH 1768, SPH SPH 1770,
SPH 1700, | SPH 1769, SPH 1700, 1768, 1768, SPH 1772, | 1768, SPH 1769, | 1770, SPH 1772, | SPH 1768,
SPH1771, | SPV 2242 SPH 1771, SPH SPH 1770, SPH SPV 2242 SPV 2242 SPV 2242
SPV 2242 SPH 1769, | 1769, SPV | 1771, SPV 2242
SPV 2242 2242
11 | Data from loc. (no) 11 11 11 11 7 7 6 6
12 | Loc. for national 11 11 11 11 7 7 6 6
av. (no)

2.1 Initial and Advanced Varietal and Hybrid Trial for multi-cut forage sorghum (IAVHT-MC)
The initial and advanced varietal and hybrid trial for multi cut forages was carried out with 12 genotypes including
6 test hybrids (five in initial level of testing and one in second year of advanced testing), two test varieties (one in
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first year of advanced testing and one in initial level of testing), three multicut checks (CSH 20MF, CSH 24MF,
SSG 59-3) and one local check. The results of the trial are presented below (Tables 2.1 to 2.32 and 2.A and 2.1).

Zone-l:

Yield parameters

Green fodder yield: The multicut variety, SPV 2242 (1267 g/ha) ranked first for total green fodder yield with
significant improvement over the check, SSG 59-3 (1116 g/ha) in this zone. Among the hybrids, SPH 1768
(1183 g/ha) ranked first for total green fodder yield followed by SPH 1700 (1154 g/ha) and CSH 24MF (1149
g/ha). The other hybrid check, CSH 20MF yielded 1107 g/ha of total green fodder yield from three cuts in
zone |. Considering the green fodder yield in individual cuts, SPH 1768 had given good yields in the first two
cuts and moderate yield in the third cut. The variety, SPV 2242 recorded excellent performance in second
and third cuts indicating high regeneration ability of this variety. This variety showed consistent superiority
over SSG 59-3 in all the three cuts.

Dry fodder yield: For total dry fodder yield, the hybrid SPH 1768 (289 g/ha) ranked first, followed by the multi-cut
variety SPV 2242 (282 g/ha). The hybrid check, CSH 24MF recorded 262 g/ha of dry fodder yield, while SSG
59-3 recorded 271 g/ha of dry fodder in this zone. The check, CSH 20MF recorded 261 g/ha of total dry
fodder yield in this zone. SPH 1768 performed consistently well in all three cuts over the check, CSH 24MF.
SPV 2242 also showed consistent superiority over SSG 59-3 over all the cuts.

Green fodder vyield per day: Though the hybrids, SPH 1768, SPH 1769, SPH 1700 and SPH 1771 showed
superior performance in the first cut over the best check, CSH 24MF, only SPH 1768 recorded high green
fodder yields in subsequent cuts giving an average per day green fodder productivity of 8.12 g/ha, while CSH
24MF recorded 7.89 g/ha/day. The best among the entries is the variety, SPV 2242 with 8.85 g/ha of green
fodder per day and has consistently good performance over the check, SSG 59-3 (7.67 g/ha/day) in all the
three cuts.

Dry fodder yield per day: Per day productivity of dry fodder over all the cuts was high the hybrid, SPH 1768 (2.04
g/ha) followed by the variety, SPV 2242 (1.98 g/ha). The checks, CSH 20MF, CSH 24MF and SSG 59-3
recorded per day dry fodder yields of 1.85 g/ha, 1.86 g/ha and 1.92 g/ha respectively. SPH 1769 is another
promising hybrid following SPH 1768.

Phenology and morphological parameters

Days to 50% flowering ranged from 60 to 67 days among the entries. CSH 20MF was the earliest in this zone,
followed by SPV 2292 (61 days) and SPH 1700 (62 days). The checks, CSH 24MF and SSG 59-3 flowered
in 62 and 67 days respectively.

Early vigour was found to be high in SPH 1700 (3.67) followed by SPH 1768 (3.64) and SPH 1769 (3.57). The
checks, CSH 20MF, CSH 24MF and SSG 59-3 recorded early vigour score of 3.4, 3.55 and 3.33.

Plant height: The plant height of the entries ranged between 154 cm to 204 cm, with SSG 59-3 as the tallest
entry in this zone. It was followed by CSH 20MF (197 cm) and SPH 1772 (195 cm).

Leaf parameters: The number of leaves varied from 15 to 18 in different genotypes, with more leaves in SPH
1768 (18.2), followed by SPH 1772 (18) and SPH 1771 (17.2). Long and broad leaves were observed in SPH
1769 (88.3 cm; 6.7 cm), SPH 1768 (88 ¢cm; 6.4 cm) and SPH 1771 (87 cm, 7.1 cm) in this zone. The checks,
CSH 20MF, CSH 24MF and SSG 59-3 recorded 84, 85 and 81 cm of leaf length and 6.3, 6.6 and 4.7 cm of
leaf breadth respectively.

Stem girth varied from 1.55 cm to 2.3 cm. Thin stems (1.55 cm) were observed in SPV 2292 followed by SPV
2242 (1.64 cm) in this zone.

Number of tillers ranged from 2.5-5.0 in all the genotypes tested, the highest being in SPV 2242 (4.98) followed
by SPV 2292 (3.21) and SPH 1772 (3.17).

High leaf-stem ratio was observed in SPH 1770 (0.44) followed by SPH 1771 (0.41) and SPH 1768 and SPH
1769, each with leaf-stem ratio of 0.4. The varieties recorded leaf-stem ratio of 0.34 to 0.38 in this zone.
While the hybrid checks, recorded leaf-stem ratio of 0.38 (CSH 20MF) and 0.39 (CSH 24MF).

Zone-II:

Yield parameters

Green fodder yield: In the zone I, SPH 1771 produced highest yield across all the cuts (904 g/ha), followed by
SPH 1770 (889 g/ha) and SPH 1700 (866 g/ha) where CSH 20MF and CSH 24MF had given 807 g/ha of
total green fodder in this zone. SPH 1771 has performed well in second and third cuts. The variety SPV 2242
(766 g/ha) recorded high green fodder yield compared to other varieties in the trial in zone |I.
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Dry fodder yield: For total dry fodder yield, SPH 1700 (286 g/ha) ranked first in zone I, followed by SPH 1770
(279 g/ha) and SPH 1771 (277 g/ha). The checks, CSH 20MF, CSH 24MF and SSG 59-3 yielded 264 g/ha,
266 g/ha and 243 g/ha of total dry fodder yield in this zone. The variety, SPV 2242 had given better dry
fodder yield (259 g/ha) compared to SSG 59-3 (243 g/ha) in this zone also.

Green fodder yield per day: The average green fodder yield per day over all the 3 cuts ranged from 4.30 to 6.84
g/ha, the highest being in SPH 1771 (6.84 g/ha) followed by SPH 1700 (6.63 g/ha) and SPH 1770 (6.60
g/ha) in this zone. The hybrid checks, CSH 20MF and CSH 24MF yielded 6.17 and 6.12 g/ha of green fodder
per day respectively in this zone.

Dry fodder yield per day: Per day productivity of dry fodder in this zone ranged from 1.45 g/ha to 2.15 g/ha, the
highest being in SPH 1700 (2.15 g/ha), followed by SPH 1769 (2.07 g/ha) and SPH 1771 (2.04 g/ha). The
checks, CSH 20MF, CSH 24MF and SSG 59-3 recorded 1.99, 1.98 and 1.74 g/ha of dry fodder yield per day
in this zone.

Phenology and morphological parameters

Days to 50% flowering: Days to flower in this zone ranged from 62 to 77 days. CSH 20MF and SPV 2292 were
the early genotypes to flower in 62 days.

Early vigour was observed to be high in CSH 20MF and SPH 1769, both with vigour score of 3.0. The other
checks, CSH 24MF and SSG 59-3 recorded early vigour of 2.83 and 2.0 respectively in zone II. All the three
varieties showed score of 2.0.

Plant height ranged from 209 to 248 cm in this zone, and all the entries recorded more plant height compared to
zone . In this zone also SSG 59-3 was the tallest (248 ¢cm), followed by SPH 1772 (233 ¢cm) and SPH 1700
(232 cm). Both the varieties were shorter than all the hybrids.

Leaf parameters: Number of leaves ranged from 11 to 15 in different genotypes. SPV 2242 ranked first for leaf
number (15) followed by SPH 1772 (13) and SPH 1770 (13). All the three checks showed 12 leaves per
plant. Long and broad leaves were observed in SPH 1771 (85 cm long and 7.9 cm broad), SPH 1769 (83 cm
long and 7.6 cm broad) and SPH 1768 (82 cm long and 73 cm broad). SPV 2242 had long (80 ¢cm) and
narrow leaves (4.2 cm broad).

Stem girth varied from 1.76 ¢cm to 2.59 cm. Thin stems (1.76 cm) were observed in SPV 2242 followed by SPV
2292 (1.88 cm) in this zone. All the three varieties had thinner stems compared to the hybrids. Among the
hybrids SPH 1768 (2.35 cm) had thin stem.

Number of tillers ranged from 1-5 in all the genotypes tested, the highest being in SPV 2242 (5.0) followed by
SSG 59-3 (4.67). The variety, SPV 2292 recorded 3.67 tillers in this zone. All the hybrids were found to have
1-2 tillers.

Leaf-stem ratio ranged from 0.33 to 0.52 and was higher in CSH 24MF (0.52), followed by SPH 1768 (0.48) and
SPH 1769 (0.47).

National level:

Yield parameters

Green fodder yield: The variety SPV 2242 (1130 g/ha) ranked first for green fodder yield at National level with
11% increase over the check, SSG 59-3 (1020 g/ha). Among the hybrids, SPH 1768 (1086 g/ha) was the
highest yielder followed by SPH 1700 (1076 g/ha). Both these hybrids recorded marginal improvement over
CSH 24MF (1056 g/ha), and about 5% increase in green fodder yield over CSH 20MF (1025 g/ha)
respectively. The variety, SPV 2242 had given very good yields in second and third cuts, indicating its high
regeneration and profuse tillering ability. The hybrid, SPH 1771 performed well over all the three cuts, while
SPH 1768 showed superior performance in first two cuts.

Dry fodder yield: It ranged from 225 to 281 g/ha at all India level. The hybrid, SPH 1768 ranked first for total dry
fodder yield (281 g/ha) which recorded 7% increase in dry fodder yield over both the checks, CSH 20MF
(262 g/ha) and CSH 24MF (263 g/ha). Another hybrid, SPH 1769 (265 g/ha) recorded marginal improvement
over the both the checks. The variety, SPV 2242 (276 g/ha) was in second rank in the trial for this trait with
5% increase over the variety check, SSG 59-3 (263 g/ha). The hybrid SPH 1768 performed well in all the
three cuts for dry fodder yield, while SPV 2242 was a very good performer in the second and third cuts.

Green fodder yield per day: For per day productivity of green fodder also SPV 2242 (7.67 g/ha) ranked first, while
SPH 1768 (7.62 g/ha) occupied the second place, while SPH 1700 (7.57 g/ha) was in the third position. The
checks, CSH 20MF, CSH 24MF and SSG 59-3 recorded 6.47 g/ha, 6.28 g/ha and 7.07 g/ha of green fodder
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per day respectively. SPH 1768 had given high per day productivity in first and second cuts, while SPV 2242
was a high performer in the second and third cuts.

Dry fodder yield per day: Per day dry fodder productivity ranged from 1.61 g/ha to 2.01 g/ha. It was high in SPH
1768 (2.01 g/ha) followed by SPV 2242 (1.92 g/ha) and SPH 1769 (1.90 g/ha). The checks, CSH 20MF,
CSH 24MF and SSG 59-3 recorded 1.89 g/ha, 1.89 g/ha and 1.87 g/ha of dry fodder yield per day
respectively. SPH 1768 was consistently good across three cuts for this trait.

Phenology and morphological parameters

Days to 50% flowering ranged from 61 - 71 days. CSH 20MF was the earliest to flower (61 days) among all the
genotypes, followed by SPV 2292 and SPH 1700 where both flowered in 62 days. The checks, CSH 24MF
and SSG 59-3 flowered in 64 days.

Early vigour ranged from 2.8 to 3.48. High early vigour was observed in the hybrid, SPH 1700 (3.48), followed by
SPH 1768 (3.46) and SPH 1769 (3.44). The checks recorded early vigour score of 3.31 (CSH 20MF), 3.39
(CSH 24MF) and 3.04 (SSG 59-3). In general, all the three varieties were having less early vigour score
compared to the hybrids.

Plant height ranged from 175 to 217 cm. SSG 59-3 was the tallest among all (217 c¢cm), followed by SPH 1772
(207 cm) and CSH 20MF (206 cm).

Leaf parameters: The number of leaves did not vary much among the genotypes which ranged from 14-17 in this
trial. Among all the entries, more number of leaves were observed in SPH 1772 (17), followed by SPH 1768
(17) and SPH 1771 (16) The variety SPV 2242 also has 16 leaves. SPH 1769 was found to be good with
desirable leaf parameters such as long (87 cm) and broad (7.0 cm) leaves. The other hybrids with good leaf
parameters were SPH 1768 (86 cm long; 6.6 cm broad) and SPH 1771 (86 c¢m long; 7.3 cm broad). The
variety, SPV 2242 had long (84 cm) and narrow (4.5 cm) leaves.

Stem girth ranged from 1.65 to 2.36 cm. All the three varieties were found to have thin stems compared to the
hybrids. Among the hybrids, SPH 1772 (2.17 cm) was having thin stem, while SPH 1700 (2.36 cm) had thick
stem compared to all.

Number of tillers varied from 2-5 in all the genotypes, the highest being in SPV 2242 (4.99), followed by SSG 59-
3 (3.45) and SPV 2292 (3.33). All the three varieties were having more tiller number compared to the
hybrids. Among the hybrids, high tiller number was observed in SPH 1772 (2.7), while it was 2.42 in CSH
20MF and 2.56 in CSH 24MF.

Leaf-stem ratio ranged from 0.35 to 0.44 in this trial at all India level, CSH 24MF was the best genotype (ratio of
0.44) followed by SPH 1770 (0.43) and SPH 1768 (0.43). The other checks showed leaf-stem ratio of 0.41
(CSH 24MF) and 0.36 (SSG 59-3).

Regenerability score: Since regeneration is a very important trait for multi-cut forages, it was scored on a 1-5
scale, where 1 is poor regeneration and 5 is high regeneration. In this trial, it ranged from 3.24 to 4.15. All the
varieties had high regenerability score compared to the hybrids. SPV 2242 (4.2) had the best regeneration
capacity followed by SSG 59-3 (4.02) and SPV 2292 (3.67). Among the hybrids, high regeneration was
observed in SPH 1771 (3.57) followed by SPH 1770 (3.5).

Reaction to major pests and diseases

Shoot fly incidence was found to be in the range of 49.3 to 61.3% deadhearts among the test entries in the multi-
cut entomology trial at all India level. The hybrid, SPH 1769 recorded 49% of deadhearts followed by CSH
24MF (50%) and SPV 2242 (51%). The other checks, CSH 20MF and SSG 59-3 recorded 53% and 55% of
deadhearts. The resistant and susceptible checks recorded 30% (IS 18551) and 66% (DJ 6514) shoot fly
deadhearts in this trial.

Stem borer incidence in the multi-cut entomology trial ranged from 24.3% to 30.1% of stem borer deadhearts.
SPV 2242 showed less stem borer deadhearts (24%) followed by SPH 1769 (25.2%) and SPH 1771
(26.1%). The checks, CSH 20MF, CSH 24MF and SSG 59-3 recorded 26.7% and 30.1% and 27.6% of stem
borer deadhearts.

For leaf diseases all the genotypes were observed to be on par with the checks. The hybrids SPH 1700 and SPH
1768 were found to have multiple resistance to leaf diseases.

Quality parameters
Total soluble sugars ranged from 6.76 to 7.62% at all India level. The variety SPV 2292 (7.62%) was in the first
position for total soluble sugars. Among the test hybrids, TSS was found to be high in SPH 1772 (7.56%)
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followed by SPH 1768 (7.45%) and CSH 20MF (7.32%). The checks CSH 24MF and SSG 59-3 recorded
7.02% and 6.95% of TSS respectively.

HCN of all the test entries was within the safe limit ranging from 57 to 83 ppm during the first cut, the lowest
value being in CSH 24MF. Among the test entries, SPH 1768 had the lowest HCN level (61 ppm) followed by
SPH 1769 (62 ppm).

Protein percent ranged from 7.8 to 8.53%, the highest being in SPH 1769, followed by SPH 1768 (8.34%) and
SPH 1772 (8.32%). SPV 2242 recorded 8.08% of protein in this trial. The checks CSH 20MF, CSH 24MF
and SSG 59-3 recorded 8.13%, 8.12% and 7.8% of protein respectively.

Average protein yield over all cuts was high in SPH 1770 (26.5 g/ha), followed by SPV 2242 (25.5 g/ha) and SPH
1768 (25.3 g/ha). The checks yielded 24.4 g/ha (CSH 20MF), 24.6 g/ha (CSH 24MF) and 21.9 g/ha (SSG
59-3) of protein.

[VDMD values ranged from 45.3 to 47.7%. The hybrid SPH 1768 had high IVDMD value (47.7%) followed by
SPH 1770 (47.6%) and SPH 1772 (47.5%) compared to the checks, CSH 20MF (47.2%) and CSH 24MF
(47.5%). The variety SPV 2242 recorded 46.8% IVDMD, while it was 46.3% in SSG 59-3.

Total digestible dry matter (DDM) over all the cuts ranged from 121.9 to 159.7 g/ha in this trial. It was highest in
the variety SPV 2242 (159.7 g/ha) followed by SPH 1770 (142.9 g/ha), SSG 59-3 (140.2 g/ha) and SPH
1768 (139.2 g/ha). The hybrid checks, CSH 20MF and CSH 24MF recorded 138.9 and 136.7 g/ha of
digestible dry matter.

The performance of promising multi-cut genotypes tested during kharif 2014 are given in table 5.

Table 5. Performance of promising multi-cut sorghum genotypes in initial and advanced trial during
2014-15 (Entries- 8; Checks- 4; Locations: 11)

GFY/day DFY/day
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha)
% +/- over | % +/- over % +/- over | % +/- over
Entry CSH 20MF | CSH 24MF R | CSH20MF | CSH 24MF R R
Hybrids
SPH 1768 1086 2 5.90 2.79 281 1 7.54 6.93 7.62 212011
SPH 1700 1076 3 4.94 1.86 262 | 6 0.1 -0.47 757 | 31189 | 5
SPH 1771 1068 4 421 1.15 256 | 8 -2.15 2,71 7.48 4 1184 | 8
Checks
CSH 20MF 1025 8 262 | 7 720 | 8 1189 | 6
CSH 24MF 1056 6 263 | 5 741 | 6 1189 | 4
% +/- over % +/- over
Varieties SSG 59-3 SSG 59-3
SPV 2242 1130 1 10.8 276 | 2 4.57 767 | 11192 2
SSG 59-3 1020 9 264 | 4 707 | 9 187 |7
CD (5%) 117.2 39.3 0.88 0.28
CD (1%) 155.0 52.0 1.16 0.37
C.V. (%) 11.7 12.9 12.9 13.5
PY (g/ha) DDM (g/ha) SF SB ALS ZLS LB
Entry R R
Hybrids
SPH 1768 25.3 3 139.2 4 534 28.6 3.8 3.3 2.4
SPH 1700 24.4 8 127.9 11 51.3 29.4 3.3 2.8 1.8
SPH 1771 24.5 6 121.9 12 56.7 26.1 4.7 54 3.4
Checks
CSH 20MF 24.4 7 138.9 5 52.9 26.7 4.3 3.6 2.3
CSH 24MF 24.6 5 136.7 7 50.2 30.1 34 3.3 1.9
Varieties
SPV 2242 25.5 2 159.7 1 50.9 24.3 3.8 34 3.1
SSG 59-3 219 11 140.2 3 54.6 57.6 5.3 5.7 2.8
CD (5%) 6.18 27.1 14.5 21.1 2.3 3.1 1.3
CD (1%) 7.97 36.2 19.3 29.1 3.1 4.3 1.8
C.V. (%) 18.5 14.8 17.7 19.3 24.6 33.6 32.2

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digestible dry matter, DH- deadhearts, SF- Shoot fly, SB- Stem borer, ALS-
Anthracnose leaf spot, ZLS- Zonate leaf spot, GLS- Grey leaf spot, LB-Leaf Blight
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Conclusions: The hybrid SPH 1768 among the hybrids and SPV 2242 among the varieties were found
promising with considerable improvement for both green and dry fodder yields over the respective hybrid and
varietal checks. Their per day productivity of green and dry fodder yields was also high compared to the checks.
These were promising for protein yield and DDM also. Performance of the hybrids over three years in AICSIP
multilocation trials is given in the Table 6.

Table 6: Performance of Multicut cut forage sorghum genotypes tested in AICSIP over last 3 years

Insect pests
Yield Quality DH (%) Diseases (score)
GFY/day | DFY/day
GFY (g/ha)| DFY (g/ha) (g/ha; (g/ha PY (g/ha) | DDM (g/ha) | SF SB | ZLS |ALS| LB
Entry  |Year R R R R R R
SPH1700 2011 | 1030 | 1| 241 2 | 759* 1] 212 |3| 165 (7| 975 [ 6| 679 |20.9|3.111.92| -
2013 929 | 3| 262 4 | 659 3] 18 |4 207 |5 1186 |5 | 585 |16.6] 3.7 |31]| 37
2014 | 1076 | 3 | 262 6 | 757 [3] 189 |5| 244 |8 1279 |11| 513 |294| 28 |33| 18

Av 1012 255 7.25 1.95 20.5 1147 59.2 |22.3]3.20 |2.77| 2.75
CSH20MF 2011 | 934 | 6 | 218 6.88 1.90 169 [6] 993 | 5| 612 |13.9] 3.11 [1.83] 2.00
2013 | 913 | 4 | 266 3 | 647 1.86 199 [7 (1154 | 7| 642 [16.1] 32 | 3.6 | 28
2014 | 1025 | 8 | 262 7 | 720 | 8] 189 | 6| 244 |7 1389 |5 | 529 |26.7) 3.6 | 43| 23
Av 957 249 6.85 1.88 204 117.9 59.4 |18.9] 3.30 |3.24]| 2.37
CSH24MF 2011 | 936 | 5 | 221 6 | 674 | 6] 191 |[6] 169 |5 952 | 7 | 649 |18.7]| 2.67 |1.92] 3.00
2013 | 886 | 5 | 252 6 | 628 |[5] 181 |5| 193 |10| 1045 |13 | 54.0 [18.3| 29 [33 | 3.0
2014 | 1056 | 6 | 263 5 | 741 | 6] 189 |4| 246 |5 1367 | 7| 502 [301] 33 [34]| 19
Av 959 245 6.81 1.87 20.3 1121 56.4 |22.4] 2.96 | 2.87 | 2.63
GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digestible dry matter, SF- Shoot fly (% deadhearts), SB- Stem borer (%
deadhearts), ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, LB- Leaf Blight (1-9 scale)

-
o
[ee]

S
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Over three years, the hybrid, SPH 1700 has shown marginal superiority for fodder yield, per day productivity and
quality in comparison to both the checks. For pest and disease resistance, it is on par with the checks.

Trial 3. Advanced seed yield trial

The seed yield trial was taken up at 5 locations to understand the seed production ability of the varieties in
advanced trials of single-cut and multi-cut sorghums. Three of these locations were from zone | (Hisar,
Pantnagar and Ludhiana, and two were from zone Il (Akola and Coimbatore). There were 5 test entries and two
checks, CSV 21F and CSV 30F. The test entries include three single-cut varieties and one multi-cut entry. Data
was recorded on grain yield, days to 50% flowering, days to maturity and plant height (Tables 4.1 to 4.4). The
results are discussed below. Grain yield ranged from 1649 kg/ha to 1779 kg/ha across five locations. The best
genotype with high grain yield was CSV 21F (1779 kg/ha) followed by SPV 2191 (1734 kg/ha) and SPV 2188
(1718 kg/ha). All the entries were on par with the single cut checks, CSV 21F and CSV 30F which yielded 1779
and 1649 kg/ha of grain respectively. The multi-cut variety SPV 2242 yielded less grain (969 kg/ha) compared to
the check, SSG 59-3 (1593 kg/ha). Days to flower ranged from 76 to 86 days at all India level. SSG 59-3 was
the earliest to flower in 76 days, and SPV 2242 flowered late. All the entries have taken more time to flower in
zone | compared to zone II. Days to maturity ranged from 115-123 days, with SSG 59-3 being early to mature in
115 days followed by SPV 2185 (116 days).

Table 7. Seed yield potential of single-cut and multi-cut forage sorghum genotypes in advanced trial
during 2014-15 (Entries- 5; Checks- 2; Locations: 5)

S. Grain yield Days to 50% Daysto | Plant height
No. Entry (kg/ha) R flowering maturity (cm)
1 SPV 2185 1717 5 78.1 115.5 258
2 SPV 2188 1718 4 80.3 118.9 257
3 SPV 2191 1734 2 81.8 117.9 273
4 SPV 2242 969 8 85.9 122.8 273
5 SSG 59-3 1593 7 76.3 114.7 271
6 CSV 21F 1779 1 79.7 1175 274
7 CSV 30F 1649 6 81.7 118.9 281
C.D. (5%) 301.8 7.01 30.6 301.8
C.D. (1%) 407.1 9.45 41.2 407.1
C.V. (%) 14.33 3.15 7.8 14.33
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Conclusions: The single-cut variety, SPV 2191 was found promising for grain yield among all the single-cut test
varieties at all India level.

Trial 4. Evaluation of Sudangrass germplasm lines

An effort was initiated during 2013 to evaluate the sudangrass germplasm lines as a part of Co-ordinated forage
sorghum research involving different forage centres with an aim to diversify multi-cut genetic base. 17
germplasm lines were collected from different centres and they were evaluated against the check, SSG 59-3. A
total of 18 genotypes were tested at 3 centres, i.e. at Pantnagar, Hisar and DSR Hyderabad in RCBD with two
replications over two years. These lines were evaluated for their fodder yield components and quality. The
performance of these hybrids during 2014 is given in Tables 8-10.

For green fodder yield, IS 14278 was in first rank with 821 g/ha of green fodder. It was followed by CO(FS) 29
(599 g/ha), Pant Chari 8 (561 g/ha) and SGL 87 (556.3 g/ha). All these lines recorded superior fodder yield
compared to SSG 59-3 (540 g/ha). For dry fodder yield also, IS 14278 (217 g/ha) had taken the first position
followed by CO(FS) 29 (166 g/ha), SGL 60 (159 g/ha) and SSG 59-3 (156 g/ha).

Table 8. Performance of sudangrass germplasm lines for green and dry fodder yields

S. Green fodder yield (g/ha) Dry fodder yield (g/ha)

No. | Genotype PANT HIS HYD Av R PANT HIS HYD Av R
1 IS 14278 771.0 488.9 1204.3 821.4 1 169.6 134.7 347.9 217.4 1
2 IS 607 416.5 233.3 735.5 461.8 10 875 63.3 197.9 116.2 13
3 SSG 231 406.0 328.9 756.3 497.1 8 81.3 106.8 204.2 130.7 8
4 IS 20624 667.0 338.9 439.6 481.8 9 146.7 107.1 135.4 129.7 9
5 1S 30209 406.5 294.5 856.3 519.1 7 81.3 57.0 275.0 137.8 7

PANT
6 CHARI 8 583.5 427.8 670.9 560.7 3 128.4 1137 189.6 143.9 6
PANT
7 CHARI9 500.0 155.6 464.6 373.4 15 100.1 39.7 127.1 88.9 16
8 SGL 87 552.0 485.6 631.3 556.3 4 132.5 123.3 197.9 151.2 5
9 SGL 60 500.0 700.0 379.2 526.4 6 120.0 240.4 116.7 159.0 3

10 SGL 70 510.5 322.2 500.0 444.2 12 122.5 88.9 154.2 121.9 10
11 SGL 98-1 552.5 327.8 433.4 437.9 13 143.6 104.6 116.7 121.6 11
12 SGL 98-5 490.0 188.9 612.5 430.5 14 102.9 55.7 193.8 117.4 12
13 SGL 98-M 531.0 4111 418.8 453.6 11 111.6 99.7 114.6 108.6 14
14 IS 3266 385.5 305.6 335.4 342.2 17 84.8 79.8 100.0 88.2 17
15 1S 3191 344.0 238.9 491.7 358.2 16 65.4 62.7 156.3 94.8 15
16 1S 869 323.0 211.1 352.1 295.4 18 61.4 55.8 110.4 75.8 18
17 SSG 59-3 573.0 700.0 347.9 540.3 5 126.1 241.1 102.1 156.4 4
18 CO (FS)29 802.0 733.4 262.5 599.3 2 176.5 234.9 85.4 165.6 2

SE 63.56 26.97 30.0 13.81 10.24 12.9
C.V. 17.37 9.96 7.7 17.22 12.98 11.3
Lsd 189.64 80.46 89.6 41.22 30.55 38.8
P value 0.002 0 0.0 0 0 0.0
Table 9: Performance of sudangrass germplasm lines for morphological traits
S Plant ht Leaves/ Leaf Length | Leaf Breadth | Stem Girth Regeneration
No. | Genotype (cm) plant LS ratio (cm) (cm) (cm) Tillers score
1 IS 14278 188.0 23.00 0.42 78.3 5.92 1.42 4.17 3.17
2 IS 607 181.3 20.67 0.33 69.5 6.43 1.28 3.00 2.67
3 SSG 231 193.5 25.83 0.37 72.2 5.37 1.20 3.67 4.00
4 IS 20624 182.8 22.50 0.42 75.8 4.47 1.07 5.67 3.00
5 1S 30209 198.7 20.33 0.40 80.5 6.85 1.73 3.00 2.50
6 PANT CHARI 8 190.0 22.17 0.50 70.2 5.23 1.33 3.83 3.33
7 PANT CHARI 9 194.8 20.50 0.35 735 6.73 1.58 2.33 2.00
8 SGL 87 188.8 27.83 0.32 64.0 3.80 0.90 6.33 3.67
9 SGL 60 188.2 20.33 0.32 63.2 4.07 0.85 5.17 3.33
10 | SGL70 182.3 25.33 0.32 62.8 3.85 0.80 5.83 3.33
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S Plant ht Leaves/ Leaf Length | Leaf Breadth | Stem Girth Regeneration
No. | Genotype (cm) plant LS ratio (cm) (cm) (cm) Tillers score
11 | SGL98-1 182.3 23.83 0.35 53.0 3.83 0.75 6.33 3.50
12 | SGL 98-5 196.3 23.67 0.33 62.8 3.92 0.88 4.83 3.92
13 | SGL 98-M 182.0 27.17 0.53 67.3 4.38 0.97 5.17 3.00
14 | IS 3266 168.2 36.33 0.35 65.0 4.40 1.00 717 2.75
15 | 1S3191 158.8 22.00 0.37 67.8 4.18 1.13 3.67 2.83
16 | IS 869 162.5 20.83 0.38 78.0 5.57 117 450 1.83
17 | SSG59-3 183.8 26.00 0.42 713 3.97 0.82 4.33 358
18 | CO(FS)29 146.8 24.67 0.48 72.7 3.02 0.62 5.33 3.50

SE 8.2 2.69 0.03 2.7 031 0.09 0.69 0.27
C. V. 6.0 12.26 10.26 5.6 9.46 13.10 17.78 11.68
Lsd 244 8.01 0.09 8.0 0.92 0.27 2.05 0.81
P value 0.0 0.01 0.00 0.0 0.00 0.00 0.01 0.00

IS 30209 was the tallest among all the genotypes, followed by SGL 98-5 and Pant Chari 9 (Table 9). More
number of leaves were observed in IS 3266, SGL 87, SGL 98-M and SSG 59-3. Long leaves were observed in
IS 30209, IS 14278, IS 869, IS 20624 and Pant Chari 9. Broad leaves were observed in IS 30209, Pantchari 9,
IS 607 and IS 14278.. More number of tillers were observed in IS 3266 (7.2), SGL 98-1 (6.3), SGL 87 (6.3), SGL
70 (5.8) and CO(FS) 29 (5.3). High score of regeneration was observed in SSG 231 followed by SGL 98-5, SGL
87 and SSG 59-3.

High protein was observed in SGL 98-1 and IS 869 (8.8% protein in both lines). Other lines with high protein
content were Pant chari 9, SGL 98-M and Pant Chari 8. All these are having high protein compared to the check,
SSG 59-3. Protein yield was high in CO(FS) 29, SGL 60, SSG 59-3 and IS 14278. High IVDMD was observed in
COFS 29 (57%), SSG 59-3 (56%), IS 14278 (55%), and SGL 87 and SGL 60 both with 54% of IVDMD. High
DDM was recorded in CO(FS) 29, SSG 59-3, IS 14278 and SGL 60. HCN ranged from 70 ppm to 153 ppm
among the test entries. All these lines have HCN within safe limit of 200ppm (Table 10).

Table 10. Performance of sudangrass germplasm lines for fodder quality traits

S Protein | Protein Yield IVDMD DDM HCN
No. | Genotype Pedigree Centre % (g/ha) % (g/ha) | (ppm)
1 SGT1 IS 14278 Pantnagar 7.49 1731 55.3 1385 | 128.0
2 SGT 2 IS 607 Pantnagar 7.73 8.93 51.3 643 | 1284
3 SGT3 SSG 231 Pantnagar 831 10.67 51.8 715 | 1057
4 SGT4 IS 20624 Pantnagar 8.17 15.42 51.2 1114 136.3
5 SGT5 IS 30209 Pantnagar 8.27 8.37 53.0 58.2 | 1533
6 SGT 6 PANT CHARI 8 Pantnagar 8.48 14.57 51.7 99.8 153.2
7 SGT7 PANT CHARI 9 Pantnagar 8.68 8.93 51.8 64.0 | 139.7
8 SGT 8 SGL 87 Ludhiana 8.34 15.23 54.2 109.1 | 144.0
9 SGT9 SGL 60 Ludhiana 8.22 19.75 54.0 1208 | 136.6
10 | SGT 10 SGL 70 Ludhiana 8.34 1291 52.8 89.1 | 116.8
11 SGT 11 SGL 98-1 Ludhiana 8.78 15.61 515 106.3 121.2
12 | SGT 12 SGL 98-5 Ludhiana 7.75 9.36 50.5 66.1 | 100.5
13 | SGT 13 SGL 98-M Ludhiana 8.58 12.99 52.2 864 | 1225
14 | SGT 14 IS 3266 DSR 7.68 9.29 50.0 64.1 70.2
15 SGT 15 IS 3191 DSR 8.05 7.38 50.7 51.2 87.1
16 SGT 16 IS 869 DSR 8.78 7.25 52.5 4715 146.7
17 | SGT 17 SSG 59-3 Hisar 7.56 18.57 56.3 138.9 | 1109
18 | SGT 18 CO (FS)29 Coimbatore 8.34 23.78 56.7 169.6 | 109.9

SE 0.12 1.37 141 112 11.9
C. V. 2.52 12.28 3.51 12.1 11.0
Lsd 0.37 4.10 4.22 333 354
P value 0.14 0.00 0.00 0.0 0.0

The genotypes IS 14278 and CO(FS) 29 were found to be promising for various fodder yield and quality traits. IS
30209 had good leaf parameters. The performance of these sudan grass germplasm lines for fodder yield and
quality over two years (2013 and 2014) is given in Table 11.
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Table 11. Performance of sudangrass germplasm lines for fodder yield and quality traits over two years

NS. Green fodder yield (g/ha) Dry fodder yield (qg/ha) Protein % IVDMD
o.

Genotype 2013 2014 Av R 2013 2014 Av R 2013 2014 Av 2013 2014 | Av
1 IS 14278 688.8 821.4 7551 | 2 1673 | 2174 | 1923 | 2 9.91 7.49 8.70 51.3 55.3 | 53.3
2 IS 607 605.5 461.8 5336 | 11 129.3 | 1162 | 1228 | 13 941 7.73 8.57 56.9 513 | 54.1
3 SSG 231 679.8 497.1 5884 | 6 152.2 | 1307 | 1415 | 7 9.78 8.31 9.04 54.6 518 | 53.2
4 IS 20624 661.4 481.8 5716 | 7 1477 | 1297 | 1387 | 9 9.87 8.17 9.02 52.8 51.2 | 52.0
5 1S 30209 738.1 519.1 628.6 | 4 152.3 | 1378 | 1450 | 6 10.07 8.27 9.17 58.2 53.0 | 55.6
6 PANT CHARI 8 712.8 560.7 636.8 | 3 1478 | 1439 | 1458 | 4 9.79 8.48 9.14 53.8 51.7 | 52.8
7 PANT CHARI 9 663.1 373.4 518.3 | 12 137.2 889 | 1131 | 15 | 1037 8.68 9.52 54.2 51.8 | 53.0
8 SGL 87 567 556.3 5616 | 9 1277 | 1512 | 1395 | 8 10.54 8.34 9.44 58.0 54.2 | 56.1
9 SGL 60 613.5 526.4 5699 | 8 131.8 | 159.0 | 1454 | 5 10.08 8.22 9.15 50.9 54.0 | 524
10 | SGL70 555.9 444.2 500.1 | 13 1355 | 1219 | 1287 | 12 | 10.66 8.34 9.50 49.2 52.8 | 51.0
11 | SGL98-1 550.6 437.9 4942 | 14 | 1397 | 1216 | 1306 | 11 9.99 8.78 9.38 51.8 515 | 51.7
12 | SGL98-5 539.9 430.5 4852 | 15 117.3 1174 1174 | 14 9.75 7.75 8.75 51.9 505 | 51.2
13 | SGL98-M 656.9 453.6 555.3 | 10 159 | 108.6 | 1338 | 10 | 10.54 8.58 9.56 55.1 52.2 | 53.6
14 | IS 3266 505.5 342.2 4238 | 17 119.7 882 | 1039 | 16 9.85 7.68 8.77 50.6 50.0 | 50.3
15 | 1S3191 465.9 358.2 4121 | 18 98.6 94.8 96.7 | 18 | 11.13 8.05 9.59 52.9 50.7 | 51.8
16 | 1S 869 589.9 2954 | 4427 | 16 | 1179 75.8 9.9 | 17 | 108 878 | 979 | 535 52.5 | 53.0
17 | SSG59-3 693 5403 | 616.7 | 5 | 1483 | 1564 | 1524 | 3 9.79 756 | 867 | 532 56.3 | 54.7
18 | CO(FS)29 12725 599.3 9359 | 1 278.6 | 1656 | 2221 | 1 9.97 8.34 9.16 48.8 56.7 | 52.8

C.V. 14.8 11.7 14 13.8 13.9 4.29 2.52 291 35

LSD 165.4 119.9 35.7 36.8 36.3 1 0.37 3.57 4.2

Conclusions: Over two years CO(FS) 29, IS 14278 and Pant Chari 8 were found promising for both green and
dry fodder yields. For protein percentage, IS 869 was the best followed by IS 3191 and SGL 98-M. For IVDMD,
SGL 87 was found to be the best followed by IS 30209. The study has identified some promising germplasm
lines for various fodder yield and quality parameters. These lines can be used in the forage sorghum
improvement programs.

Trial 5. Evaluation of brown midrib lines

Brown midrib lines were observed to be associated with low lignin content in the leaves and stems and hence
were expected to have high digestibility. In order to improve the forage quality, brown midrib trait may be
incorporated into the high yielding background through crossing program. Eventhough it is a general statement
that brown midrib lines are associated with high digestibility, it is always advisable to evaluate the lines for quality
traits before involving them in the crossing program. Under AICSIP forages, an effort was made to collect brown
midrib genotypes both from germplasm and advanced breeding nursery and evaluate these lines for yield and
fodder quality. 15 brown midrib lines were collected which includes advanced breeding lines with bmr trait, and
germplasm lines, and they were evaluated along with the checks, HC 308, CSV 21F and SSG 59-3 over two
years (2013 and 2014). A total of 18 genotypes were tested at 3 centres, i.e. at Pantnagar, Hisar and DSR,
Hyderabad in RCBD with two replications. These lines were evaluated for their fodder yield components and
quality. The performance of these hybrids is given in Tables 12-14.

During this year, the check SSG 59-3 (874 g/ha) was the highest yielder for green fodder yield, followed by
DSRBMR 1 (716 g/ha) and PBMR 1 (659.8 g/ha). Both these lines recorded superior fodder yield compared to
the single cut checks, HC 308 and CSV 21F (Table 12). For dry fodder yield also SSG 59-3 ranked first (158
g/ha) followed by HC 308 (131 g/ha) and PBMR 1(107 g/ha). In general the advanced breeding lines (PBMR 1 to
PBMR 8 and DSRBMR 1 and 2) performed better for both green and dry fodder yields compared to the
germplasm lines.
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Table 12. Performance of brown midrib lines for green and dry fodder yields

S. Green fodder yield (g/ha) Dry fodder yield (g/ha)

No. | Genotype PANT HIS HYD Av R PANT HIS HYD Av
1 PBMR 1 833.4 3334 812.6 659.8 3 91.7 64.6 165.0 107.1
2 PBMR 2 520.9 72.9 600.0 398.0 15 57.3 16.7 120.0 64.7
3 PBMR 3 500.1 52.1 1112.6 554.9 7 50.0 104 1775 79.3
4 PBMR 4 520.9 20.8 1075.1 538.9 9 49.5 4.2 197.5 83.7
5 PBMR 5 479.2 4375 837.6 584.8 6 52.7 66.7 172.5 97.3
6 PBMR 6 500.1 322.9 775.1 532.7 10 475 66.7 145.0 86.4
7 PBMR 7 541.8 83.3 962.6 529.2 11 51.5 16.7 82.5 50.2
8 PBMR 8 729.2 166.7 4325 442.8 12 73.0 47.9 725 64.5
9 EC 582510 4375 425.0 4313 13 43.8 775 60.6
10 EC 582508 729.3 87.5 387.5 401.4 14 72.9 18.8 67.5 53.1
1 EC 582504 395.9 0.0 362.5 252.8 20 43.6 0.0 75.0 39.5
12 BMR 233691 395.9 25.0 762.6 394.5 16 45.6 0.0 1175 54.4
13 BMR 23375 479.2 0.0 525.0 334.7 18 48.0 0.0 85.0 44.3
14 | BMR 23150 479.2 41.7 400.0 307.0 19 52.7 125 75.0 46.7
15 BMR 231581 958.4 416.7 287.5 554.2 8 105.4 133.3 52.5 97.1
16 | SSG59-3 13335 625.1 662.6 873.7 1 160.0 162.5 152.5 158.3
17 HC 308 854.3 479.2 637.6 657.0 4 98.3 154.2 140.0 130.8
18 | CSV2IF 4375 83.3 575.0 365.3 17 41.6 25.0 132.5 66.4
19 DSRBMR 1 1125.1 135.4 887.6 716.0 2 106.9 20.8 170.0 99.2
20 DSRBMR 2 937.6 208.4 700.1 615.3 5 89.1 50.0 80.0 73.0

SE 87.95 12.9177 112.5 71.1 11.02 2.50 35.0 16.2
C.V. 18.86 8.76 24.0 17.2 22.58 6.73 40.2 23.2
Lsd 260.33 39.1698 3375 212.3 32.63 7.50 10.0 16.7
P value 0 0 0.0 0.0 0 0 0.1 0.0

Among the brown midrib genotypes, PBMR 1 had more number of leaves (19) followed by PBMR 2. Long leaves
were observed in BMR 23375, PBMR 7 and PBMR 4, while broad leaves were found in BMR 23375, EC 582510
and PBMR 7. BMR 23150 had high leaf:stem ratio followed by EC 582508 and BMR 233691 (Table 13).

Table 13. Performance of brown midrib lines for morphological traits

S Plant ht Leaves/ Leaf Length | Leaf Breadth | Stem Girth
No. | Genotype (cm) plant LS ratio (cm) (cm) (cm)
1 PBMR 1 185.6 18.85 0.40 76.5 7.67 1.63
2 PBMR 2 171.1 17.43 0.38 62.1 6.62 1.40
3 PBMR 3 150.7 17.20 0.30 74.9 737 1.68
4 PBMR 4 155.2 12.70 0.48 78.8 7.53 1.67
5 PBMR 5 161.0 13.43 0.35 77.2 6.47 153
6 PBMR 6 147.8 14.45 0.35 7.7 7.37 1.40
7 PBMR 7 141.0 16.23 0.48 79.5 7.82 1.40
8 PBMR 8 143.4 14.00 0.50 77.9 7.37 1.29
9 EC 582510 160.3 10.00 0.35 734 7.93 1.63
10 | EC 582508 140.6 12.77 0.53 63.2 6.90 1.25
11 | EC 582504 200.8 10.85 0.35 674 6.85 1.90
12 | BMR 233691 132.6 12.35 0.53 75.8 6.85 1.40
13 | BMR 23375 144.3 12.60 0.40 86.6 1253 2.00
14 | BMR 23150 105.8 11.82 0.55 69.6 7.28 1.40
15 BMR 231581 173.0 14.37 0.30 70.1 5.13 0.95
16 | SSG59-3 215.1 14.80 0.35 73.7 5.72 1.13
17 | HC308 206.2 18.88 0.35 68.5 5.67 117
18 | CSV21F 184.2 13.12 0.48 74.5 6.62 1.15

19 | DSRBMR 1 168.0 13.82 0.45 75.0 6.42 1.62
20 | DSRBMR 2 167.4 15.77 0.45 2.7 7.60 1.42

SE 11.0 1.10 0.03 2.6 0.71 0.16
C.V. 8.8 9.68 8.29 5.3 14.32 16.34
Lsd 32.6 3.28 0.07 78 210 0.46
P value 0.0 0.00 0.01 0.0 0.05 0.09
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High protein was observed in BMR 23150 (8.49%), followed by PBMR 3 (8.29%). Three bmr lines recorded
protein percent higher than the best check, CSV 21F. High IVDMD was observed in the advanced breeding line
PBMR 8 (60.5%) followed by bmr germplasm line, EC 582508 (58.9%) and PBMR 4 and PBMR 6 (Table 14).
The performance of the bmr lines evaluated over two years (2013 and 2014) for fodder yield and quality is given

Table 14. Performance of brown midrib lines for fodder quality traits

Genotype Pedigree Protein% | IVDMD %
2014 2014
1 BMR 1 PBMR 1- UP Chari 2 x EC 582506 6.92 56.8
2 BMR 2 PBMR 2- Pant Chari 5 x EC 582508 7.78 58.4
3 BMR 3 PBMR 3- EC 582506 x Pant Chari 5-1 8.29 56.4
4 BMR 4 PBMR 4- EC 582506 x Pant Chari 5-2 7.35 58.5
5 BMR 5 PBMR 5- EC 582506 x UP Chari 2 7.26 56.6
6 BMR 6 PBMR 6- EC 582506 x UP Chari 3-1 8.01 58.5
7 BMR 7 PBMR 7- EC 582506 x UP Chari 3-2 8.28 574
8 BMR 8 PBMR 8- EC 582506 x UP Chari 3-3 7.51 60.5
9 BMR 9 EC 582510 7.54 57.7
10 | BMR 10 EC 582508 7.69 58.9
11 | BMR11 EC 582504 7.02 58.0
12 | BMR 12 BMR 233691 8.03 57.2
13 | BMR 13 BMR 23375 7.95 55.7
14 | BMR 14 BMR 23150 8.49 574
15 | BMR 15 BMR 231581 7.90 57.6
16 | BMR 16 SSG 59-3 8.46 57.2
17 | BMR 17 HC 308 7.51 58.2
18 | BMR 18 CSV 21F 8.03 56.7
19 | BMR19 DSRBMR 1 7.79 57.2
20 | BMR 20 DSRBMR 2 7.50 56.8
Isd 5% 1.09 6.07
CV% 6.92 5.16

in Table 15.
Table 15. Performance of brown midrib lines for fodder yield and quality traits over two years
S. Green fodder yield (g/ha) Dry fodder yield (g/ha) Protein % IVDMD
No.
Genotype 2013 | 2014 | Av [ R [ 2013 [ 2014 | Av | R [ 2013 | 2014 | Av | 2013 [ 2014 | Av
1 PBMR 1 795 659.8 | 727.4 | 1 | 1605 | 107.1 [ 1338 | 2 | 949 | 6.92 | 821 | 5433 | 56.8 | 556
2 PBMR 2 644.1 398.0 | 521.0 | 8 | 153 | 647 ] 1088 | 8 | 955 | 7.78 | 867 | 57.39 | 584 | 57.9
3 PBMR 3 695.8 554.9 | 625.4 | 3 | 151 | 793 [ 1152 | 6 | 904 | 829 | 867 | 581 | 564 | 57.3
4 PBMR 4 680 538.9 | 609.5 | 4 | 1383 | 83.7 [ 1110 | 7 | 909 | 7.35 | 822 | 5817 | 585 | 58.3
5 PBMR 5 624.1 584.8 | 604.4 | 5 | 161.9 | 973 ] 1296 | 3 | 832 | 7.26 | 7.79 | 5895 | 56.6 | 57.8
6 PBMR 6 625 532.7 | 578.8 | 6 | 1525 | 86.4 | 1194 | 4 | 773 | 801 | 7.87 | 5856 | 585 | 585
7 PBMR 7 594.2 529.2 | 561.7 | 7 | 1449 | 50.2 | 976 |10 | 829 | 828 | 829 | 59.25 | 574 | 583
8 PBMR 8 557.5 4428 | 5002 | 10 | 109.7 | 645 | 871 |12 | 915| 7.51 | 833 | 58.86 | 60.5 | 59.7
9 | EC582510 | 3473 4313 | 3893 | 14 | 794 | 606 | 700 |14 | 858 | 7.54 | 806 | 5854 | 57.7 | 58.1
10 | EC582508 | 3516 4014 | 3765 | 15| 856 | 531 | 693 15| 7.75| 7.69 | 7.72 | 6152 | 589 | 60.2
11 | EC582504 | 339.4 2528 | 296.1 | 18 | 81 395] 603 [17 | 806 [ 7.02 | 754 | 6339 58] 607
12 | BMR 233691 | 462.1 3945 | 4283 | 13| 109.9 | 544 | 821 |13 | 973 | 803 | 888 | 578 | 572 | 575
13 | BMR23375 | 396.1 334.7 | 365.4 | 16 | 853 | 443 | 648 |16 | 937 | 7.95| 866 | 5547 | 557 | 556
14 | BMR23150 | 3307 307.0 | 3188 | 17 | 633 | 467 | 550 |18 | 893 | 849 | 871 | 50.6 | 574 | 540
15 | BMR 231581 | 4223 5542 | 4883 | 11| 847 | 971 ] 909 |11 | 913 | 79| 852 | 50.25 | 576 | 584
16 HC 308 383.1 657.0 | 520.0 | 9 | 106 | 130.8 [ 1184 | 5 | 817 | 751 | 7.84 | 54.04 | 58.2 | 56.1
17 | Csv2iF 606.6 365.0 | 485.8 | 12 | 1433 | 664 | 1048 | 9 | 921 | 803 | 862 | 5872 | 56.7 | 57.7
18 | SSG59-3 | 496.6 873.7 | 6852 | 2 | 1164 | 1580 | 1372 | 1 | 9.06 | 846 | 8.76 | 5278 | 58.2 | 555
C.V. 118.1 212.3 333 | 167 250 1.06 | 1.09 359 | 6.07
LSD 15.7 17.2 195 | 232 [ 214 83| 6.92 43 | 5.16

Conclusions: Over two years, the bmr lines, EC 582504 and EC 582508 recorded high IVDMD values and can
be used in the breeding program for improvement of forage quality. The improved lines, PBMR 1, PBMR 3 and

PBMR 4 were promising for both fodder yield and quality.
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Overall conclusions

e In IAVHT (SC), the advanced varieties SPV 2191 and SPV 2185 were promising for fodder yield with
about 10% increase in fodder yield over the best check.

e Over three years, SPV 2191 was promising for fodder yield, per day productivity and fodder quality in
terms of protein yield and digestible dry matter yield.

e Among the initial varieties, SPV 2315 was the best for green and dry fodder yields, per day productivity
and fodder quality.

e Among the single-cut hybrids, SPH 1752 and SPH 1797 were promising for fodder yield and quality.
Their per day productivity was also high compared to CSH 13.

e InlAVHT (MC), the hybrid SPH 1768 was found promising for both green and dry fodder yields over the
checks, CSH 20MF and CSH 24MF. Its per day productivity of green and dry fodder yields was also
high compared to the checks.

e The multicut variety, SPV 2242 recorded more than 10% increase in fodder yield over the check, SSG
59-3. It had more tiller number and high regeneration potential compared to all entries.

e The per day productivity and fodder quality in terms of protein yield and DDM of SPV 2242 was high
compared to SSG 59-3.

e In the advanced seed yield trial, the single-cut variety, SPV 2191 was found to yield more grain among
all the single-cut test entries at all India level.

e Inthe trial on evaluation of sudangrass germplasm lines, the genotypes IS 14278 and CO(FS) 29 were
found promising for various fodder yield traits.

e More number of tillers were observed in IS 3266, SGL 98-1 and CO(FS) 29, while good leaf
components were observed in IS 30209.

e Over two years, CO(FS) 29, IS 14278 and Pant Chari 8 were promising for fodder yield; IS 869 and IS
3191 for protein; and SGL 87 and IS 30209 for [VDMD.

o In the trial on evaluation of bmr lines, EC 582508 and the advanced breeding nursery lines, PBMR 4
and PBMR 6 recorded high IVDMD values. The improved lines, PBMR 1 and DSRBMR 1 were
promising for fodder yield.

e  Over two years, the bmr germplasm lines EC 582504 and EC 582508 recorded high IVDMD values,
while the improved lines, PBMR 1, PBMR 3 and PBMR 4 were promising for fodder yield and quality.

Shortfalls
o Regenerability score is very important in multi-cut genotypes and needs to be recorded by all the
centres.

o Plant population per plot was not given by some centres.

Follow-up for Kharif 2015

e Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the
advanced trials during kharif 2015

e The promising sudangrass germplasm lines and bmr lines identified in the trials will be utilized in the
forage sorghum improvement program
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