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Executive summary

Introduction: During 2012-13 four multilocation trials, two on single-cut forages, one on multi-
cut forages and one advanced seed yield trial were carried out across 16 locations, comprising of
two zones (zone I- 9 locations in North India; zone 1I- 7 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: Advanced varietal trial (Single-cut)

e FEight genotypes along with 2 checks (HC 308 and CSV 21F) were evaluated at 16 locations
during kharif 2012.

¢ Among the entries in first year of advanced testing, SPV 2128 was most promising with 5%
improvement in green (451 q/ha) and dry (140 q/ha) fodder yields over the checks, HC 308
and CSV 21F.
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e The genotype, SPV 2057 in the second year of advanced testing was also promising with 436
q/ha of green and 148 q/ha of dry fodder yields.

¢ Among the entries that have completed three years of testing under AICSIP, SPV 2057 (from
Rahuri) was most promising for fodder yield, per day productivity and quality. It has better
level of resistance to shoot pests compared to the checks.

Trial 2: Initial varietal trial (Single-cut)

¢ Eleven genotypes along with 2 checks (HC 308 and CSV 21F) were evaluated at 15 locations
during kharif 2012.

e Among the entries, SPV 2186 was most promising with about 10% improvement in green
(433 q/ha) and dry (135 q/ha) fodder yields over the checks, HC 308 and CSV 21F.

e SPV 2186 recorded significantly higher per day green and dry fodder productivity over the
checks.

¢ Among other genotypes, SPV 2185 with 425 q/ha of green and 135 q/ha of dry fodder yields
was promising.

e SPV 2191 had high level of resistance to shoot fly (42.3% shoot fly deadhearts) compared to
HC 308 (53.2% deadhearts).

Trial 3: Initial and Advanced hybrid trial (Multi-cut)

e Twelve entries including 8 test hybrids, 2 hybrid checks (CSH 20MF and CSH 24MF) and one
variety check (SSG 59-3) were evaluated over 15 locations.

e The hybrids SPH 1719 (920 q/ha GFY; 269 q/ha DFY) and SPH 1717 (897 q/ha GFY; 260
q/ha DFY) recorded more than 10% improvement for green and dry fodder yields over the
check, CSH 24MF.

e Per day productivity of green and dry fodder yields of both the hybrids was also high.

e The hybrids in the first year of advanced testing, SPH 1697 and SPH 1698 recorded more than
5% increase in green fodder yield and 10% increase in dry fodder yields over the check, CSH
24MF.

e Protein yield and digestible dry matter were high in SPH 1719 (19.8 q/ha; 116 q/ha) and SPH
1717 (19.4 q/ha; 115 q/ha).

Trial 4: Advanced seed yield trial

e Eight genotypes including six single cut test varieties and two single cut national checks (HC
308 and CSV 21F) were evaluated for grain yield potential at five locations.

¢ The single-cut varieties, SPV 2132 (22.1 q/ha) and SPV 2128 (19.1 q/ha) were found to yield
more grain compared to the checks at all India level.

B. Co-ordinated forage sorghum research

Trial 5: Evaluation of forage hybrids developed by sharing parental lines

e Twenty two hybrids developed by sharing the MS and R lines from different centres were
evaluated in RCBD with 2 replications in 3 locations.

e The hybrid FHN 12 was found more promising with more than 10% increase for green and
dry fodder yields over the check, CSH 24MF.

e Its per day productivity of green and dry fodder was also high. It had high early vigour and
more number of tillers per plant.

e Other promising hybrids were FHN 2, FHN 4 and FHN 19.

e High protein yield was observed in FHN 16 and FHN 2, while high DDM was observed in
FHN 16 and FHN 14.
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Trial 6: Evaluation of advanced generation progenies of the crosses made across locations

e Ten Fs5 derivatives of the crosses made towards improvement of forage sorghum were
evaluated across three locations in RCBD with two replications in order to identify promising
derivatives for fodder yield and quality.

e The line, FABN 1 was the best genotype for green (707 q/ha) and dry (201 q/ha) fodder
yields with 15-20% improvement over the check, CSV 21F.

¢ Among other lines, FABN 4 was promising for fodder yield (622 q/ha GFY and 173 q/ha
DFY). Both FABN 1 and FABN 4 had high per day fodder productivity compared to CSV 21F.

e FABN 1 had high early vigour score and good leaf parameters such as more number of long
and broad leaves

e FABN 1 had high percent of protein (8.18%) with high protein yield and DDM.

e FABN 2, FABN 9 and FABN 4 were other lines promising for fodder quality.

Overall conclusions

e In AVT (SC), the varieties SPV 2128 and SPV 2057 were promising genotypes for green and
dry fodder yields, per day productivity and fodder quality compared to the checks.

e The performance of SPV 2057 was found promising over three years in the multi location
testing for fodder yield and quality. It has good level of tolerance to shoot pests.

e In IVT (SC), the entry SPV 2186 was the most promising variety for fodder yield, per day
productivity and quality. SPV 2191 had high level of resistance to shoot pests.

e InIAHT (MC), the hybrids, SPH 1719 and SPH 1717 recorded more than 10% improvement
for both green and dry fodder yields over the latest hybrid check, CSH 24MF. Their per day
productivity of green and dry fodder yields was also high compared to CSH 24MF. Both the
hybrids were promising for fodder quality.

e The hybrids in the advanced testing, SPH 1697 and SPH 1698 recorded more than 5%
improvement both for green and dry fodder yields over CSH 24MF.

¢ In the advanced seed yield trial, the single-cut varieties, SPV 2132 and SPV 2128 were found
to yield more grain compared to the checks, HC 308 and CSV 21F at all India level.

e In the trial on evaluation of forage hybrids developed by sharing parental lines, the hybrids
FHN 12, FHN 2, FHN 4 and FHN 19 were found promising for various fodder yield traits.

e FHN 2 and FHN 12 were promising for fodder quality parameters.

e Evaluation of advanced generation progenies of the crosses made across locations showed
that one line FABN 1 to be most promising for fodder yield and quality. FABN 1 had high
percent of protein (8.18%) with high protein yield and DDM.

e FABN 2, FABN 9 and FABN 4 were other lines promising for fodder quality.

Shortfalls

e The suggested plot size was not taken up by many of the centres

e [t is very important to note regenerability score in multi-cut genotypes which is not being
taken by some centres.

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

Follow-up for Kharif 2013

e Promising genotypes from initial trials of both single-cut and multi-cut types will be
evaluated in the advanced trials during kharif 2013

e The seed of the hybrids identified to be promising in the common hybrid trial will be
produced and the hybrids will be evaluated in multilocation trials
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Detailed report

During 2012-13 emphasis continued to be given on identification of genotypes with improved fodder yield and
quality both for single-cut and multi-cut forages. Six experiments were conducted, 4 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. A program on trait based improvement of forage genotypes has been initiated during
2008 involving different centers working on forage sorghum. The advanced generation progenies of those
crosses were evaluated over 3 locations during this year. The performance of test genotypes was evaluated at
all India level as well as in two zones.

Zone | : UP, Uttaranchal, Gujarat, Rajasthan, Haryana, Punjab and Bihar
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. During kharif 2012, the co-ordinated trials which were
conducted as per technical programme of kharif 2012 over 16 locations are listed below:

A. Multi-location trials
Trial 1: Advanced Varietal Trial on Single-cut forage Sorghum
Trial 2: Initial Varietal Trial on Single-cut forage Sorghum
Trial 3; Initial and Advanced Hybrid Trial on Multi-cut forage Sorghum
Trial 4 Seed yield trial

B. Co-ordinated forage sorghum research
Trial 5 Evaluation of forage hybrids developed by sharing parental lines
Trial 6; Evaluation of advanced generation progenies of the crosses made across locations

The results of the above experiments are discussed below.

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

A trial comprising of 11 single-cut forage genotypes (3 in second year of advanced trial and 5 entries in first year
of advanced trial, two nationally released single cut forage sorghum checks, CSV 21F and HC 308, and one local
check) was conducted under advanced single-cut forage sorghum experiment. This trial was conducted in 16
locations. Data could not be taken at Kovilpatti centre because of severe drought in the initial crop growth stage.
Data from the remaining 15 locations was used for presenting the results. The genotypes were tested for their
green fodder yield, dry fodder yield, per day productivity, quality and resistance to important pests and diseases.
The summary of performance of checks and test entries is given in the table below (Table 1).

Table 1. Summary results of Single-cut Advanced varietal 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 HC 308 431.4 133.4 5.61 1.76 8.06 5.8 53.9 52.0
2 CSV 21F 430.5 131.7 5.65 1.77 7.95 5.6 52.0 53.4
3 Mean 421.7 134.9 5.63 1.78 7.97 5.7 52.3 52.4
4 Min. 407.1 126.5 5.40 1.68 7.79 5.2 50.8 441
5 Max. 451.0 148.2 5.99 1.92 8.10 6.1 55.1 56.8
6 CD (0.05) 32.4 15.5 0.44 0.18 0.50 0.9 4.3 13.6
7 CV (%) 9.75 113 9.97 10.6 4.42 8.6 5.01 17.8
8 | Adv.lines sig. > check Nil Nil Nil Nil Nil Nil Nil Nil
9 | Adv. lines > best check SPV 2128, SPV 2057, SPV 2128, SPV 2057, SPV 2127, SPV 2056, SPV 2127 SPV 2056,
SPV 2056, SPV 2058, SPV 2131, SPV 2058, SPV 2056 SPV 2057, SPV 2057,
SPV 2057, SPV 2128, SPV 2056, SPV 2128, SPV 2130 SPV 2132,
SPV 2131 SPV 2056 SPV 2058 SPV 2056 SPV 2128
10 | Data from locations (no) 15 14 15 14 7 6 6 5
11 | Loc. for national av. (no) 13 9 13 10 7 3 6 2
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1.1 Advanced Varietal Trial for single-cut forage sorghum (AVT-SC)

The advanced varietal trial for single cut forages was carried out with 11 genotypes including two national
checks, HC 308 and CSV 21F and one local check. Out of the test entries, three were in second year of
advanced testing (SPV 2056, SPV 2057 and SPV 2058), and five were in first year of testing (SPV 2127, SPV
2128, SPV 2130, SPV 2131 and SPV 2132). The zone wise and all India results of the trial are presented below
(Tables 1.1to 1.16 and 1A to 1 F). The single-cut genotypes tested in the trial are given in the table 2.

Zone-|:

Yield parameters

Green fodder yield: The checks HC 308 (429 g/ha) and CSV 21F (422 g/ha) yielded better than all test entries.
Among the test entries, SPV 2056 (412 g/ha) was the highest yielder in this zone.

Dry fodder yield: Among the entries, SPV 2130 and SPV 2057 ranked first for dry fodder yield (110 g/ha)
followed by SPV 2056 (108 g/ha) in zone I. The checks, HC 308 and CSV 21F yielded 107 g/ha and 106
g/ha of dry fodder in this zone.

Green fodder yield per day: Per day green fodder productivity was reported to be more in the check, HC 308
(5.14 g/ha) followed by SPV 2131 (5.11 g/ha) and CSV 21F (5.06 g/ha).

Dry fodder yield per day: The advanced entry SPV 2057 (1.35 g/ha) was the best for per day dry fodder
productivity, followed by SPV 2056 (1.30 g/ha) and SPV 2130 (1.28 g/ha). The checks, HC 308 and CSV
21F recorded 1.26 g/ha and 1.25 g/ha of dry fodder yield per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 74 to 79 days. SPV 2130 was the earliest (75 days) genotype among the test
entries in this zone followed by SPV 2127, SPV 2128 and SPV 2131 (76 days). Both the checks, HC 308 and
CSV 21F flowered in 79 days.

Early vigour varied from 3.17 to 3.83. Among the test entries SPV 2131 recorded high vigor with a score of 3.83
in zone I.

Plant height of the entries ranged from 239 to 270 cm in this zone. The check HC 308 was the tallest (270 cm) in
this trial followed by SPV 2057 (264 cm) and CSV 21F (262 cm).

Leaf parameters There was no much difference in number of leaves among the entries which ranged from 11-13.
Long and broad leaves were observed in SPV 2058 (84.7 cm; 7.56 cm) and SPV 2056 (84.3; 7.09 ¢m).

Stem girth ranged from 2.59 cm to 3.25 cm. Thin stems were observed in SPV 2130 (2.59 cm), SPV 2131 (2.63
cm) and CSV 21F (2.76 cm).

High leaf-stem ratio was observed in SPV 2127 (0.38) followed by SPV 2058 (0.37) and SPV 2131 (0.35). The
checks showed leaf-stem ratio of 0.28 (HC 308) and 0.30 (CSV 21F).

Zone-|l:

Yield parameters

Green fodder yield: In Zone I, two varieties (SPV 2128 and SPV 2058) recorded significant improvement over
the best check, CSV 21F (445 g/ha). SPV 2128 ranked first for green fodder yield (522 g/ha) followed by
SPV 2058 (504 g/ha) and SPV 2057 (480 g/ha). The check HC 308 yielded 435 g/ha of green fodder.

Dry fodder yield: For this trait, SPV 2058 (197 g/ha) ranked first followed by SPV 2057 (195 g/ha) and SPV 2128
(187 g/ha). The checks, HC 308 and CSV 21F yielded 166 g/ha and 163 g/ha of dry fodder yield in this zone.

Green fodder yield per day ranged from 5.96 to 7.58 g/ha in this zone. For this trait, SPV 2128 (7.58 g/ha)
showed significant improvement over both the checks. Other varieties with high per day green fodder
productivity were SPV 2058 (7.27 g/ha), SPV 2131 (6.95 g/ha) and SPV 2127 (6.91 g/ha). The checks, HC
308 and CSV 21F recorded 6.34 and 6.58 g/ha of green fodder yield per day.

For Dry fodder yield per day SPV 2058 (2.93 g/ha), SPV 2057 (2.79 g/ha) and SPV 2128 (2.78 g/ha) stood in the
first three positions in this zone. The checks, HC 308 and CSV 21F recorded 2.52 g/ha and 2.54 g/ha of dry
fodder per day.

Phenology and morphological parameters

Days to 50% flowering: All the genotypes flowered earlier compared to zone I. It ranged from 68 to 75 days, the
early genotypes in this zone being SPV 2130, SPV 2131 and SPV 2132 (all 68 days) followed by SPV 2127
(69 days). Both the checks flowered in 70 days.

Early vigour was observed to be more in SPV 2127 (3.33) in this zone followed by SPV 2131 (3.17) and SPV
2056 (3.00). All others ranged from 2.50 to 2.83.
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Plant height in this zone varied from 227 to 270 cm. SPV 2057 was the tallest, followed by CSV 21F (260 cm)
and SPV 2058 (257 cm). HC 308 recorded 257 cm of plant height in this zone.

Leaf parameters: There was no much difference between the entries for number of leaves which ranged from 9-
10 per plant. Long and broad leaves were observed in SPV 2058 (86.8 cm; 6.98 ¢cm), SPV 2057 (83.4 cm;
6.64 cm) and SPV 2056 (83 cm; 7.15 cm) compared to the checks, HC 308 (74 cm long and 5.93 cm wide
leaves) and CSV 21F (77 cm long and 5.66 cm wide leaves).

Stem girth ranged from 2.57 to 2.96 cm with thinner stems in SPV 2130 followed by HC 308 (2.63 cm).

Leaf-stem ratio ranged from 0.45 to 0.51, and was higher in the varieties SPV 2127 (0.51 ¢cm), SPV 2057 (0.50
cm) and SPV 2056 (0.49 cm).

National level:

Yield parameters

Green fodder yield: Among the advanced entries SPV 2128 ranked at the top (451 g/ha) at all India level with
about 5% improvement over both the checks, HC 308 (431 g/ha) and CSV 21F (430 g/ha). The other two
advanced varieties, SPV 2056 (438 g/ha) and SPV 2057 (436 g/ha) were in second and third positions.

Dry fodder yield: SPV 2057 (148 g/ha) was the best among all the entries for dry fodder yield with significantly
higher dry fodder yield over the check, CSV 21F (132 g/ha). It showed 12% improvement over the check
CSV 21F for this trait. Among the other varieties, SPV 2058 (142 g/ha), SPV 2128 (140 g/ha) and SPV 2056
(139 g/ha) were promising with more than 5% improvement over the check for dry fodder yield.

Green fodder yield per day: Per day green fodder productivity ranged from 5.4 to 5.99 g/ha. Highest per day
productivity was observed in SPV 2128 (5.99 g/ha) followed by SPV 2131 (5.81 g/ha) and SPV 2056 (5.66
g/ha). The checks CSV 21F and HC 308 yielded 5.65 g/ha and 5.61 g/ha of green fodder per day.

Dry fodder yield per day: Dry fodder yield per day ranged from 1.68 to 1.92 g/ha at all India level. The advanced
entry SPV 2057 (1.92 g/ha) was the best for per day dry fodder productivity, followed by SPV 2058 (1.85
g/ha) and SPV 2128 (1.83 g/ha). The checks, CSV 21F and HC 308 yielded 1.77 and 1.76 g/ha of dry fodder
per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 72 - 77 days. Among the test entries, SPV 2130 and SPV 2131 were the
earliest to flower (72 days), followed by SPV 2132 and SPV 2127 which flowered in 73 days. The checks HC
308 and CSV 21F flowered in 75 days.

Early vigor ranged from 3.17 to 3.69. High vigour was observed in SPV 2131 (3.69) followed by SPV 2128 (3.48
score) and SPV 2056 (3.46).

Plant height ranged from 234 to 266 cm. SPV 2057 was the tallest followed by HC 308 (264 cm) and CSV 21F
(261 cm).

Leaf parameters: Not much variation was observed among the varieties for number of leaves which ranged from
10-12 per plant. Long and broad leaves were observed in SPV 2058 (85.5 cm; 7.32 cm), SPV 2056 (83.8
cm; 7.11 cm) and SPV 2057 (80.9 cm; 6.76 cm).

Stem girth ranged from 2.58 to 3.07 cm. Thin stems were observed in SPV 2130 (2.58 cm), followed by SPV
2131 (2.69 cm) and CSV 21F (2.76 cm).

Leaf-stem ratio ranged from 0.36 to 0.45. SPV 2127 was the best genotype (ratio of 0.45) followed by SPV 2058,
SPV 2056, SPV 2131 and SPV 2132, all showing the leaf-stem ratio of 0.41.

Reaction to major pest and diseases

Shoot fly resistance: In the entomology trials, SPV 2130 was found to be the best among all the varieties in this
trial with deadheart percentage (DH%) of 40%. It was followed by SPV 2057 (42% DH). Both the checks
reported 50% of shoot fly deadhearts.

Stem borer resistance: For stem borer resistance also SPV 2130 was the best genotype with 17.5% of stem
borer deadhearts in the entomology trials. CSV 21F with 18.5% stem borer deadhearts and SPV 2057 with
19.4% stem borer deadhearts stands in the next positions. The check HC 308 recorded 21.8% stem borer
deadhearts.

For leaf diseases: In the pathology trials, SPV 2058, SPV 2127, SPV 2128 and SPV 2131 showed multiple leaf
disease resistance, and were on par with the checks.

Quality parameters: Eight test genotypes along with two single-cut forage checks, HC 308 and CSV 21F, and
one local check were analyzed for quality for the samples of 7 locations and the results are presented below.
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Total soluble sugars ranged from 7.59% (CSV 21F) to 9.4% (SPV 2127). The checks, HC 308 and CSV 21F had
TSS of 8.78 and 7.59% respectively. The entries, SPV 2132 (9.11%) and SPV 2130 (8.82%) were also
promising with TSS more than both the checks.

HCN content ranged from 77.4 ppm (SPV 2057) to 114.8 ppm (SPV 2131) which is within the safe limit of
<200ppm. All the entries had HCN with in the safe limits.

Protein percent varied from 7.79 (SPV 2057) to 8.1 percent (SPV 2127). The checks have recorded protein
percent of 8.06 (HC 308) and 7.95% (CSV 21F). The advanced variety SPV 2056 (8.09%) also recorded
better protein percentage compared to the checks, besides SPV 2127 (8.1%) .

Protein yield (g/ha) varied from 5.2 g/ha (SPV 2131) to 6.1 g/ha (SPV 2056). The checks CSV 21F and HC 308
recorded protein yield of 5.6 and 5.8 g/ha respectively. The entries, SPV 2057 and SPV 2130 (5.8 g/ha)
could give protein yield better than CSV 21F.

[VDMD values ranged from 50.8 (SPV 2131 and CSV 21F) to 55.1% (SPV 2127) among the test entries and the
checks. SPV 2127 was the best entry with 55.1% IVDMD followed by HC 308 (53.9%). The entries SPV
2057 (52.4%), SPV 2130 (52.4%), SPV 2132 (52.2%) and SPV 2128 (52.1%) had marginally better
digestibility compared to the check, CSV 21F (52%).

Digestible dry matter (DDM) yield ranged from 44.1 g/ha (SPV 2058) to 56.8 g/ha (SPV 2056) among the test
entries. The best variety for DDM was SPV 2056, which was followed by SPV 2057 (54.8 g/ha). The checks
HC 308 and CSV 21F recorded 52.0 and 53.4 g/ha of digestible dry matter.

Table 2: Performance of promising single-cut forage sorghum genotypes in advanced trial during 2012-13
(Entries- 8; Checks- 2; Locations: 15)

GFY/day | DFY/day Protein
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha) %
% +/- over | % +/- over % +/- over | % +/- over
Entry R | CSV21F HC 308 R | CSV21F | HC 308 R R R
SPV 2056 438 | 2 1.63 141 139 | 5 5.16 3.82 566 | 3 1182 |5 (809 2
SPV 2057 436 | 3 1.25 1.04 148* | 2 124 10.9 560 | 7 | 192 |1 (779 |11
SPV 2058 430 7 0.2 04 142 | 3 74 6.1 565 |5 |18 | 2 8041 4
SPV 2127 411 | 9 -4.6 -4.8 130 | 9 -1.1 2.4 554 | 8 | 1749 (810 1
SPV 2128 451 1 4.76 454 140 | 4 6.3 4.95 599 | 1 /1183|379 |7
SPV 2130 410 | 10 -4.7 -4.9 135 | 6 2.28 0.97 546 | 9 | 177 | 7 [ 78 |10
Checks
HC 308 431 | 5 133 | 7 561 | 6 | 176 | 8 [ 806 | 3
CSV 21F 430 | 6 132 | 8 565 | 4 | 177 | 6 [ 79 |9
CD (5%) 324 15.5 0.44 0.18 0.50
CD (1%) 42.9 20.6 0.58 0.23 0.68
C.V. (%) 9.75 11.3 9.97 10.6 4.42
IVDMD (%) DDM (g/ha) SF SB ZLS ALS LB

Entry R

SPV 2056 51.7 8 56.8 1 49.9 213 4.56 2.83 5.17

SPV 2057 52.4 3 54.8 2 42.0 194 4.83 3.17 5.70

SPV 2058 51.7 8 44.1 11 58.3 215 3.22 2.75 4.88

SPV 2127 55.1 1 53.2 6 56.0 20.7 4.33 2.92 4.65

SPV 2128 52.1 6 54.5 4 56.8 20.0 4.33 2.67 4.81

SPV 2130 52.4 4 53.0 7 40.0 175 4.72 317 5.02

HC 308 53.9 2 52.0 8 49.4 21.8 3.78 2.75 4.10

CSV 21F 52.0 7 53.4 5 50.8 18.5 5.28 3.08 4.88

CD (5%) 43 13.6 10.8 39 2.79 243 4.68

CD (1%) 5.9 18.2 14.4 5.1 3.79 3.26 6.30

CV. (%) 5.01 17.8 21.6 17.9 32 49 55

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digesible 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 advanced entry, SPV 2128 was the most promising variety for fodder yield and per day productivity. SPV
2056 and SPV 2057 were promising for fodder yield, per day productivity and fodder quality. SPV 2057 had good
level of resistance to shoot fly and stem borer. 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 2056|2010 | 456 | 2 | 132 1 [ 598 |2 176 |1] 99 |1 499 |6 | 343 |235| 29 |28 3.0
2011 | 414 | 4] 130 8 | 548 | 7] 180 10| 7.6 11| 485 |9 | 59.8 | 25 | 43 |33 39
2012 | 438 | 2| 139 5 | 566 3] 18 |[5] 61 |2 568 | 1| 499 |213| 46 |28 52
Av 436 134 5.71 1.79 7.87 51.7 48.0 |233]| 3.9 |2.98| 4.0
ISPV 2057|2010 | 458 | 1| 130 2 1603 |1]173 2] 99 |2 541 | 1] 153 |242| 35 |33 39
2011 | 435 | 1] 144 1 [ 577 |1]201 |1] 100 |1 651 |1 | 428 |189]| 48 |31 | 37
2012 | 436 | 3| 148* | 2 | 560 | 7| 192 |1| 58 |3| 548 | 2| 420 |194]| 48 |32 | 57
Av 443 137 5.80 1.89 8.57 58.0 334 |20.8| 44 |3.19| 44
ISPV 2058|2010 | 432 | 4 | 128 3 57 | 6| 166 [4| 90 |5]| 515 |4 | 556 |251| 2.8 |26 23
2011 | 415 | 3| 130 7 | 553 |5] 187 |7] 71 |13| 453 |12| 673 |203| 2.7 | 25| 29
2012 430 | 7| 142 3 565 | 5] 185 |2 55 9| 441 [11| 583 |215|3.22 |2.75| 488
Av 426 133 5.63 1.79 7.20 47.0 60.4 |223]| 29 | 26| 34
HC 308 (2010 | 436 | 3 | 122 4 | 577 |4] 164 |5] 90 |6 523 |3 | 547 |228| 28|29 26
2011 | 386 |11| 124 | 12 | 509 |11| 1.74 |12| 86 |3 | 541 |6 | 605 |231|35|34 | 36
2012 | 431 | 5| 133 7 | 561 |6] 176 |8] 58 |5| 520 |8 | 494 |218|38 |27 | 41
Av 418 126 5.49 1.71 7.80 52.8 549 226|334 |30/ 34
CSV21F |2010 | 425 | 5 | 120 5 | 578 |3] 167 |3] 93 |3 532 | 2| 306 |222]|29 |29 24
2011 | 388 |10| 127 | 10 | 522 |10| 1.80 |9 | 90 |2 | 575 |3 | 602 |[279| 35|37 | 33
2012 | 430 | 6 | 132 8 | 565 |4] 177 |6] 56 |7 534 |5| 508 |185|53 |31 49
Av 414 126 5.55 1.75 7.97 54.7 472 229139 |32 35

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

, SF- Shoot fly (% deadhearts),

Conclusions: Over three years the variety SPV 2057 was the best genotype in terms of fodder yield and per day
productivity compared to the checks. For quality also, SPV 2057 was the most promising. It has better level of
tolerance to shoot pests.

Trial 2. Initial varietal trial on Single-cut forage sorghum

A trial comprising of 14 single-cut forage genotypes (11 test entries, two nationally released single cut forage
sorghum checks, CSV 21F and HC 308, and one local check) was conducted under advanced single-cut forage
sorghum experiment. This trial was conducted in 15 locations. Data from Kovilpatti centre could not be obtained
because of severe drought in the initial crop growth stage. Data from the remaining 14 locations was used for
presenting the results. The genotypes were tested for their green fodder yield, dry fodder yield, per day
productivity, quality and resistance to important pests and diseases. The summary of performance of checks and
test entries is given in the table below (Table 4).

Table 4. Summary results of Single-cut Initial varietal trial (Trial 2)

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 | HC308 398.5 124.0 5.23 1.63 7.77 6.89 51.8 61.7
2 | CSV21F 394.4 119.9 5.26 1.61 7.67 6.60 50.4 60.2
3 | Mean 403.5 124.8 542 1.67 7.83 7.2 51.7 65.8
4 | Min. 346.9 1134 471 153 7.50 5.99 50.1 52.3
5 | Max. 433.2 137.9 5.89 1.88 8.23 8.33 53.4 774
6 | CD(0.05) 44.3 17.2 0.60 0.21 0.54 271 4.9 13.6
7 | CV (%) 14.7 15.5 14.9 14.3 4.74 3.68 5.77 16.2
8 | Advanced lines sig. > check Nil Nil SPV2186 | SPV 2186, Nil Nil Nil SPV 2189,
SPV 2191 2186, 2191
9 | Adv.lines > best check SPV 2186, | SPV2186, | SPV2191, | SPV2185 | SPV 2190, SPV 2185, | SPV2192, SPV 2190,
2185, 211, 2191, 2185, 2188, 2190, 2193 2194, 2211, 2191, 2186, 2188, 2211, 2185, 2211
2188, 191, 2185, 2190, 2211, 2191,2189, | 2211,2192, | 2187, 2186,
2190, 2189 2190 2189, 2192 2193, 2188, 2190, 2193, 2189, 2190
2192 2189
10 | Data from locations (no) 14 13 14 13 7 6 6 5
11 | Loc. for national av. (no) 14 10 14 10 7 5 6 3
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2.1 Initial Varietal Trial for single-cut forage sorghum (IVT-SC)

The initial varietal trial for single cut forages was carried out with 14 genotypes including two national checks, HC
308 and CSV 21F and one local check. The zone wise and all India results of the trial are presented below
(Tables 2.1 to 2.16 and 2A to 2F). The promising single-cut genotypes tested in the trial are given in the table 5.

Zone-I:

Yield parameters

Green fodder yield: The entry, SPV 2211 (433 g/ha) was the best genotype for green fodder yield in Zone |,
followed by SPV 2186 (414 g/ha), SPV 2185 (410 g/ha) and SPV 2191 (399 g/ha). The checks HC 308 and
CSV 21F yielded 391 g/ha and 389 g/ha of green fodder yield in this zone.

Dry fodder yield: Among the test entries, SPV 2185 (118 g/ha), SPV 2191 (113 g/ha) and SPV 2186 (112 g/ha)
were promising compared to the checks, HC 308 (111 g/ha) and CSV 21F (107 g/ha) in this zone.

Green fodder yield per day: Per day green fodder productivity was reported to be more in the variety, SPV 2186
(5.43 g/ha) followed by SPV 2211 (5.30 g/ha), SPV 2185 (5.30 g/ha) and SPV 2192 (5.21 g/ha). The checks,
HC 308 and CSV 21F yielded 4.86 g/ha and 4.95 g/ha of green fodder per day in this zone.

Dry fodder yield per day: The entry SPV 2185 (1.49 g/ha) was the best for per day dry fodder productivity,
followed by SPV 2186 (1.46 g/ha), SPV 2191 (1.43 g/ha) and SPV 2193 (1.37 g/ha). The checks, HC 308
and CSV 21F recorded 1.37 g/ha and 1.34 g/ha of dry fodder yield per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 69 to 80 days. SPV 2192 was the earliest (69 days) genotype among the test
entries in this zone followed by SPV 2193 (72 days) and SPV 2187 (74 days). The checks, HC 308 and CSV
21F flowered in 79-80 days.

Early vigour varied from 3.19 to 3.77. Among the test entries SPV 2186 recorded high vigor with a score of 3.77
in zone |, followed by SPV 2192 (3.75).

Plant height of the entries ranged from 243 to 277 cm in this zone. The entry SPV 2194 was the tallest (277 cm)
in this trial followed by SPV 2211 (272 cm) and SPV 2191 (271 cm).

Leaf parameters There was no much difference in number of leaves among the entries which ranged from 11-14.
Long and broad leaves were observed in SPV 2189 (86.9 cm; 7.7 cm), SPV 2190 (85.5 cm; 8.14 cm) and
SPV 2188 (82.5; 7.49 cm).

Stem girth ranged from 1.96 cm to 2.91 cm. Thin stems were observed in SPV 2193 (1.96 cm), SPV 2192 (2.10
cm) and SPV 2194 (2.25 cm).

High leaf-stem ratio was observed in SPV 2190 (0.36) followed by SPV 2185 (0.32) and SPV 2188 (0.31). The
checks showed leaf-stem ratio of 0.30 (HC 308) and 0.31 (CSV 21F).

Zone-Il:

Yield parameters

Green fodder yield: In Zone Il, three varieties (SPV 2190; 506 g/ha, SPV 2189; 483 g/ha and SPV 2188; 480
g/ha) recorded significant improvement for green fodder yield over both the checks, HC 308 (411 g/ha) and
CSV 21F (404 g/ha).

Dry fodder yield: For this trait, SPV 2186 (198 g/ha) ranked first followed by SPV 2190 (197 g/ha) and SPV 2191
(187 g/ha) and SPV 2189 (181 g/ha). All the four entries recorded significantly higher dry fodder yields
compared to the checks, HC 308 (154 g/ha) and CSV 21F (151 g/ha).

Green fodder yield per day ranged from 5.57 to 7.17 g/ha in this zone. For this trait, SPV 2190 (7.17 g/ha)
showed significant improvement over both the checks. Other varieties with high per day green fodder
productivity were SPV 2191 (6.79 g/ha), SPV 2188 (6.78 g/ha), SPV 2186 (6.72 g/ha) and SPV 2189 (6.64
g/ha). The checks, HC 308 and CSV 21F recorded 5.88 and 5.81 g/ha of green fodder yield per day.

Dry fodder yield per day: The entries, SPV 2186 (2.88 g/ha), SPV 2191 (2.79 g/ha) and SPV 2190 (2.76 g/ha)
stood in the first three positions for per day dry fodder yield with significant improvement over the checks, HC
308 (2.24 g/ha) and CSV 21F (2.25 g/ha) in this zone.

Phenology and morphological parameters

Days to 50% flowering: All the genotypes flowered earlier compared to zone I. It ranged from 66 to 75 days, the
earliest genotype in this zone being SPV 2192 followed by SPV 2193 (68 days) and CSV 21F (69 days).

Early vigour: The check, CSV 21F showed high early vigour of 3.83 score, followed by SPV 2188 (3.67) and SPV
nos. 2189, 2190, 2193 all with vigour score of 3.33.
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Plant height in this zone varied from 235 to 279 cm. SPV 2193 was the tallest, followed by SPV 2185 (274 cm),
SPV 2189 (272 cm) and CSV 21F (271 cm). HC 308 recorded 255 cm of plant height in this zone.

Leaf parameters: There was no much difference between the entries for number of leaves which ranged from 8-
10 per plant. Long and broad leaves were observed in SPV 2189 (93 cm; 7.69 cm), SPV 2188 (84.2 cm; 8.12
cm) and SPV 2190 (81.8 ¢cm; 8.71 cm) compared to the checks, HC 308 (75.2 ¢cm long and 6.13 cm wide
leaves) and CSV 21F (82 cm long and 6.64 cm wide leaves).

Stem girth ranged from 2.3 to 3.1 cm with thinner stems in SPV 2192 followed by SPV 2193 (2.57 ¢cm) and HC
308 (2.61 cm).

Leaf-stem ratio ranged from 0.48 to 0.58, and was higher in the varieties SPV 2187 (0.58 cm), HC 308 (0.57 c¢m)
and SPV 2190 (0.56 cm).

National level:

Yield parameters

Green fodder yield: Among the test entries, SPV 2186 ranked at the top (433 g/ha) followed by SPV 2185 (425
g/ha), SPV 2211 (425 g/ha), SPV 2188 (423 g/ha), SPV 2191 (422 g/ha) and SPV 2190 (421 g/ha) at all
India level. All these entries recorded more than 5% improvement over both the checks, HC 308 (399 g/ha)
and CSV 21F (394 g/ha).

Dry fodder yield: SPV 2186 (138 g/ha) was the best among all the entries followed by SPV 2191 (135 g/ha), SPV
2185 (135 g/ha) and SPV 2190 (130 g/ha). Of these SPV 2186, SPV 2191 and SPV 2185 recorded 10%
improvement for dry fodder yield over the checks, HC 308 (124 g/ha) and CSV 21F (120 g/ha).

Green fodder yield per day: Per day green fodder productivity ranged from 4.71 to 5.89 g/ha. Highest per day
productivity was observed in SPV 2186 (5.89 g/ha) followed by SPV 2191 (5.71 g/ha) and SPV 2185 (5.67
g/ha). The checks CSV 21F and HC 308 yielded 5.26 g/ha and 5.23 g/ha of green fodder per day.

Dry fodder yield per day: Dry fodder yield per day ranged from 1.53 to 1.88 g/ha at all India level. The entry SPV
2186 (1.88 g/ha) was the best for per day dry fodder productivity, followed by SPV 2191 (1.84 g/ha), SPV
2185 (1.78 g/ha) and SPV 2190 (1.72 g/ha). The checks, CSV 21F and HC 308 yielded 1.61 and 1.63 g/ha
of dry fodder per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 68 - 77 days. Among the test entries, SPV 2192 (68 days) was the earliest to
flower, followed by SPV 2193 which flowered in 71 days. The checks HC 308 and CSV 21F flowered in 75-
76 days.

Early vigor ranged from 3.18 to 3.72. High vigour was observed in SPV 2188 (3.72) followed by SPV 2193 (3.63
score) and SPV 2186 (3.62).

Plant height ranged from 242 to 271 cm. SPV 2194 was the tallest followed by SPV 2211 (270 c¢m). The best
check, CSV 21F had plant height of 269 cm.

Leaf parameters: Not much variation was observed among the varieties for number of leaves which ranged from
10-13 per plant. Long and broad leaves were observed in SPV 2189 (89.1 cm; 7.7 cm), SPV 2190 (84.2 c¢m;
8.33 cm) and SPV 2188 (83.1 ¢cm; 7.7 cm).

Stem girth ranged from 2.15 to 2.97 cm. Thin stems were observed in SPV 2193 (2.15 cm), followed by SPV
2192 (2.16 cm) and SPV 2194 (2.38 cm).

Leaf-stem ratio ranged from 0.37 to 0.45. SPV 2190 was the best genotype (ratio of 0.45) followed by SPV 2187
(0.43) and HC 308 (0.42).

Reaction to major pest and diseases

Shoot fly resistance: In the entomology trials, SPV 2191 was found to be the best among all the varieties in this
trial with deadheart percentage (DH%) of 42.3%. The checks CSV 21F and HC 308 reported 49% and 53%
of shoot fly deadhearts respectively.

Stem borer resistance: For stem borer resistance also SPV 2191 was the best genotype with 11.3% of stem
borer deadhearts in the entomology trials followed by SPV 2185 (12%), SPV 2211 (12.8%) and CSV 21F
(13.1%). The other check HC 308 recorded 14.5% stem borer deadhearts.

For leaf diseases: In the pathology trials, SPV 2189, SPV 2187, SPV 2186, SPV 2190 and SPV 2193 showed
multiple leaf disease resistance, and were better than the checks.

Quality parameters: The test genotypes along with two single-cut forage checks, HC 308 and CSV 21F, and
one local check were analyzed for quality for the samples of 7 locations and the results are presented below.
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Total soluble sugars ranged from 8.26% (SPV 2211) to 9.56% (SPV 2185). The checks, HC 308 and CSV 21F
had TSS of 9.02 and 9.42% respectively. The entry, SPV 2186 (9.49%) was also promising with TSS more
than both the checks.

HCN content ranged from 47 ppm (SPV 2192) to 141.7 ppm (SPV 2194) which is within the safe limit of
<200ppm. All the entries had HCN within the safe limits.

Protein percent varied from 7.50 (SPV 2187) to 8.23 percent (SPV 2190). The checks have recorded protein
percent of 7.77 (HC 308) and 7.67% (CSV 21F). Besides SPV 2190 (8.23%), the entries SPV 2194 (8.05%),
SPV 2211 (8.02%), SPV 2191 (7.99%) and SPV 2189 (7.91%) were also promising with high protein
percentage.

Protein yield (g/ha) varied from 5.99 g/ha (SPV 2187) to 8.33 g/ha (SPV 2185). The checks CSV 21F and HC
308 recorded protein yield of 6.6 and 6.89 g/ha respectively. The entries, SPV 2185 (8.33 g/ha), SPV 2191
(7.98 g/ha), SPV 2186 (7.85 g/ha) and SPV 2211 (7.51 g/ha) were promising with protein yield more than 7.5
g/ha.

[VDMD values ranged from 50.1 (SPV 2193) to 53.4% (SPV 2192) among the test entries and the checks. SPV
2192 was the best entry for IVDMD with 53.4% followed by SPV 2188 (53.3%), SPV 2211 (53.2%), SPV
2187 (52.4%) and SPV 2186 (52.3%) which were in the first five positions for digestibility. The checks
recorded digestibility of 51.8% (HC 308) and 50.4% (CSV 21F).

Digestible dry matter (DDM) yield ranged from 52.3 g/ha (SPV 2194) to 77.4 g/ha (SPV 2189). The best variety
for DDM was SPV 2189, which was followed by SPV 2186 (77.2 g/ha) and SPV 2191 (76 g/ha). All these
three had significantly higher DDM over both the checks HC 308 (61.7 g/ha) and CSV 21F (60.2 g/ha).

Table 5: Performance of promising single-cut forage sorghum genotypes in initial trial during 2012-13
(Entries- 11; Checks- 2; Locations: 14)

GFY/day DFY/day Protein
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha) %
% +/- over | % +/- over % +/- over | % +/- over
Entry R | CSV21F HC 308 R | CSV21F HC 308 R R R
SPV 2185 425 | 2 7.73 6.62 135 4 12.8 9.11 567 | 3 | 178 | 4 | 762 | 13
SPV 2186 433 1 9.84 8.71 138 1 15.0 11.2 589* | 1 |188*| 1 | 7.65]| 12
SPV 2188 423 | 4 7.12 6.02 121 | 10 0.58 2.7 567 | 4 | 159 |12 782 | 7
SPV 2189 412 8 4.49 3.41 123 7 2.59 -0.8 5.40 8 158 | 131791 | 5
SPV 2190 421 | 6 6.77 5.67 130 5 8.01 4.44 563 | 6 | 172 | 5 [ 823 | 1
SPV 2191 422 5 7.07 5.87 135 3 12.8 9.11 5.71 2 1184 | 3 | 799 | 4
SPV 2211 425 | 3 7.66 6.55 123 8 2.25 -1.1 548 | 7 | 161 | 9 [ 802 3
Checks
HC 308 399 | 9 124 6 523 |12 | 163 | 7 | 777 | 10
CSV 21F 394 | 10 120 | 12 526 | 11 | 161 | 10 | 767 | 11
CD (5%) 44.3 17.2 0.6 0.21 0.54
CD (1%) 58.5 22.7 0.79 0.28 0.73
C.V. (%) 14.7 15.5 14.9 14.3 474
|VDMD (%) DDM (g/ha) SF SB ZLS ALS LB

Entry R

SPV 2185 50.0 13 70.5 6 58.1 12.0 4.22 1.81 3.33

SPV 2186 52.3 5 77.2% 2 54.7 14.4 4.56 1.80 3.22

SPV 2188 53.3 2 61.2 10 61.7 14.4 5.83 1.73 3.29

SPV 2189 51.9 7 77.4% 1 58.7 13.6 4.39 1.67 2.67

SPV 2190 51.9 8 72.2 4 58.6 14.9 5.06 1.75 3.69

SPV 2191 51.1 9 76.0* 3 42.3 11.3 6.44 1.99 4.18

SPV 2211 53.2 3 65.0 7 56.2 12.8 4.72 1.80 3.80

HC 308 51.8 8 61.7 8 53.2 14.5 6.06 2.07 3.53

CSV 21F 50.4 12 60.2 11 48.5 13.1 6.44 2.22 3.42

CD (5%) 4.9 13.6 10.1 4.1 1.59 0.84 4.64

CD (1%) 6.6 18.9 13.4 55 214 | 112 6.29

C.V. (%) 5.77 16.2 16.4 24.4 16.5 29.8 70.6

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)
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The entry, SPV 2186 was the most promising variety for fodder yield, per day productivity and quality, followed
by SPV 2185. SPV 2191 had high level of resistance to shoot pests.

Trial 3. Multi-cut forage sorghum: Initial and Advanced hybrid trial on Multi-cut forage sorghum

A multi-cut forage trial comprising of 12 entries (2 hybrids in advanced stage, 6 hybrids in initial stage of
evaluation, 2 hybrid checks, one variety check and one local check) was conducted across 15 locations. The
genotypes were tested for their green fodder yield, dry fodder yield, per day productivity at different cuts, quality
and resistance to important pests and diseases.

Table 6: 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 | SSG59-3 829.9 245.0 6.02 1.83 7.96 18.9 50.7 113.8
2 | CSH20MF 888.0 261.7 6.53 1.99 7.73 17.8 49.5 111.0
3 | CSH24MF 807.3 229.2 5.99 1.75 7.85 15.1 49.4 89.2
4 | Mean 817.9 238.9 5.99 1.80 7.90 16.96 49.8 93.1
5 | Min. 671.3 189.1 4.86 1.42 7.67 13.5 48.4 76.0
6 | Max. 919.9 268.8 6.70 2.00 8.19 19.8 514 116.0
7 | CD(0.05) 69.4 25.7 0.62 0.25 0.91 4.64 3.19 23.1
8 CV (%) 11.3 13.2 12.37 14.7 8.88 17.1 4.2 15.4
9 Lines signi.> Nil Nil Nil Nil - - - -
check
10 | Lines > check SPH1719, | SPH1719 SPH1719, | SPH1719 | SPH1697,SPH | SPH1719,SPH | SPH 1714, SPH SPH 1719,
SPH 1717 SPH 1717 1716, SPV 1718, | 1717, SPH 1697, | 1698, SPH 1717, SPH 1717
SPH 1714, SPH SPH 1718 SPH 1718
1698, SPH 1717
11 | Data from loc. (no) 14 13 13 12 9 8 7 6
12 | Loc. for national 14 12 13 11 9 6 7 5
av. (no)

3.1 Initial and Advanced Hybrid Trial for multi-cut forage sorghum (IAHT-MC)

The initial and advanced hybrid trial for multi cut forages was carried out with 12 genotypes including 8 test
hybrids (six in initial level of testing and two in first year of advanced testing), three multicut checks (CSH 20MF,
CSH 24MF, SSG 59-3) and one local check. The results of the trial are presented below (Tables 3.1 to 3.36 and
3.Aand 3.L).

Zone-I:

Yield parameters

Green fodder yield: The hybrid, SPH 1717 (1035 g/ha) ranked first for total green fodder yield followed by CSH
20MF (1028 g/ha) and SPH 1719 (1023 g/ha). The latest hybrid check, CSH 24MF yielded 914 g/ha of total
green fodder yield from three cuts in zone 1. Considering the green fodder yield in individual cuts, SPH 1719
showed consistently good yield in all the 3 cuttings in this zone followed by SPH 1717.

Dry fodder yield: For total dry fodder yield, the hybrid check, CSH 20MF (286 g/ha) ranked first, followed by SPH
1717 (284 g/ha), SPH 1719 (281 g/ha) and SPH 1698 (277 g/ha) in this zone. The check, CSH 24MF
recorded 248 g/ha of total dry fodder yield in this zone.

Green fodder yield per day: Average per day productivity of green fodder over 3 cuts was reported to be high in
SPH 1717 (7.37 g/ha) followed by SPH 1719 (7.34 g/ha). The checks, CSH 20MF and CSH 24MF yielded
7.32 g/ha 6.56 g/ha of green fodder yield per ha per day. The per day productivity of SPH 1719 was
consistently good in all the 3 cuts followed by SPH 1717.

Dry fodder yield per day: Per day productivity of dry fodder over all the cuts was high in the check CSH 20MF
(2.1 g/ha) followed by SPH 1717 (2.08 g/ha), SPH 1719 (2.05 g/ha) and SPH 1697 (2.05 g/ha). The check,
CSH 24MF recorded 1.84 g/ha of dry fodder per day in this zone. SPH 1719 showed relatively good per day
productivity in all the three cuts.

Phenology and morphological parameters

Days to 50% flowering ranged from 69 to 84 days among the hybrids. SPH 1719 was the earliest hybrid in this
zone, followed by SPH 1714 (70 days). The checks, CSH 20MF and CSH 24MF flowered in 84 days.

Early vigour was found to be high in SPH 1719 (4.06) followed by SPH 1714 (4.00). The checks CSH 20MF and
CSH 24MF recorded early vigour score of 3.75 and 3.17 respectively.
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Plant height: SPH 1714 was the tallest (225 cm) among the test entries, followed by SPH 1698 (224 cm) and
SPH 1719 (222 cm). The check hybrid, CSH 20MF was 205 cm tall, while CSH 24MF had 194 cm of height.

Leaf parameters; The number of leaves varied from 13 to 15 in different genotypes, with more leaves in SPH
1698 (15.4). Long and broad leaves were observed in CSH 24 MF (85 cm; 6.93 cm), SPH 1697 (82.3 cm;
6.9 cm), SPH 1717 (81.6 cm; 6.58 cm) and CSH 20MF (79.8 cm; 6.31 cm) in this zone.

Stem girth varied from 2.75 ¢cm to 3.49 cm. Thin stems (2.75 cm) were observed in SPH 1718 followed by SPH
1715 (3.00 cm) in this zone.

Number of tillers ranged from 3-6 in all the genotypes tested, the highest being in SPH 1697 (6.00) followed by
SPH 1717 (4.67).

High leaf-stem ratio was observed in SPH 1716 (0.43) followed by CSH 24MF (0.38) and SPH 1715 (0.35). The
check, CSH 20MF recorded leaf-stem ratio of 0.34.

Zone-|I:

Yield parameters

Green fodder yield: In the zone II, SPH 1719 produced highest green fodder yield across all the cuts (734 g/ha),
followed by SPH 1697 (676 g/ha) and SPH 1717 (648 g/ha) where CSH 20MF and CSH 24MF had given
636 g/ha and 616 g/ha of total green fodder in this zone. SPH 1719 showed consistently superior
performance in each of the individual cuts in this zone.

Dry fodder yield: For total dry fodder yield also, SPH 1719 (245 g/ha) ranked first in zone II, followed by SPH
1697 (216 g/ha). The checks, CSH 20MF and CSH 24MF yielded 214 g/ha and 191 g/ha of total dry fodder
yield in this zone. SPH 1719 consistently well in all the three cuts.

Green fodder yield per day: The average green fodder yield per day over all the 3 cuts ranged from 3.47 to 5.28
g/ha, the highest being in SPH 1719 (5.28 g/ha) followed by SPH 1697 (5.20 g/ha) and SPH 1717 (4.76
g/ha) in this zone. The hybrid checks, CSH 20MF and CSH 24MF yielded 4.75 and 4.69 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 1.12 g/ha to 1.84 g/ha, the
highest being in SPH 1719 (1.84 g/ha), followed by CSH 20MF (1.69 g/ha) and SPH 1697 (1.69 g/ha). The
check CSH 24MF recorded 1.51 g/ha of dry fodder yield per day in this zone.

Phenology and morphological parameters

Days to 50% flowering: All the genotypes flowered earlier compared to zone . It ranged from 64 to 69 days. SPH
1716, SPH 1714 and CSH 20MF were the early genotypes to flower (64 days).

Early vigour was observed to be more in CSH 24MF (3.83) followed by SPH 1697 (3.67) and SPH 1714 (3.17) in
this zone.

Plant height ranged from 158 to 236 cm in this zone. SPH 1719 was the tallest, followed by SPH 1697 (230 cm)
among the hybrids.

Leaf parameters were observed to be good in SPH 1697 and SPH 1717 besides CSH 24MF. All these hybrids
had long and broad leaves. Number of leaves were more in SPH 1697 followed by SPH 1716.

Leaf-stem ratio ranged from 0.62 to 0.88 and was higher in SPH 1716 (0.88), followed by SPH 1698 (0.78).

National level:

Yield parameters

Green fodder yield: The hybrid SPH 1719 (920 g/ha) ranked first for green fodder yield at National level with 4%
and 14% increase over the checks, CSH 20MF (888 g/ha) and CSH 24MF (807 g/ha) respectively. Other
hybrids, SPH 1717, SPH 1697 and SPH 1698 showed 11%, 6.5% and 6.2% improvement over CSH 24MF.
SPH 1719 performed well in all the three cuts, while SPH 1717 showed good performance in first two cuts.

Dry fodder yield: It ranged from 189 to 269 g/ha at all India level. SPH 1719 which ranked first for total dry fodder
yield also (269 g/ha) recorded 17% improvement over the check, CSH 24MF (229 g/ha). The hybrid, SPH
1717 (260 g/ha) recorded 13.6% improvement over CSH 24MF. Other hybrids, SPH 1697 (256 g/ha) and
SPH 1698 (253 g/ha) recorded 11% and 10% improvement for total dry fodder yield over CSH 24MF. The
hybrid SPH 1719 performed well in all the three cuts for dry fodder yield also.

Green fodder yield per day: For per day productivity of green fodder also SPH 1719 (6.7 g/ha) ranked first, while
SPH 1717 (6.57 g/ha) occupied the second place. The checks, CSH 20MF and CSH 24MF recorded 6.53
g/ha and 5.99 g/ha of green fodder per day respectively.
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Dry fodder yield per day: Per day dry fodder productivity was high in SPH 1719 (2.0 g/ha) followed by CSH 20MF
(1.99 g/ha), SPH 1717 (1.96 g/ha), SPH 1697 (1.95 g/ha) and SPH 1698 (1.91 g/ha). CSH 24MF recorded
1.75 g/ha of dry fodder yield per day.

Phenology and morphological parameters

Days to 50% flowering ranged from 65 - 72 days. SPH 1717 was the earliest to flower (65 days) among all the
genotypes, where the checks, CSH 20MF and CSH 24MF flowered in 71 and 66 days respectively.

Early vigour ranged from 3.08 to 3.83. SPH 1714 showed highest vigour (3.83), followed by SPH 1719 (3.65).
The check hybrids recorded early vigour score of 3.47 (CSH 20MF) and 3.3 (CSH 24MF).

Plant height ranged from 167 to 227 cm. SPH 1719 was the tallest among all (227 cm), followed by SPH 1698
(226 cm) and SPH 1718 (219 cm).

Leaf parameters: Among all the entries, SPH 1697 was found to be good with desirable leaf parameters such as
more number of leaves per plant (13) and long (82 cm) and wide (7.36 cm) leaves. SPH 1717 was also
found to have longer (80.3 cm) and wider (6.80 cm) leaves, besides the check, CSH 24MF (83.8 cm; 7.13
cm).

Stem girth ranged from 2.79 to 3.84 cm. SPH 1718 was found to have thin stems (3.04 ¢cm) followed by SPH
1714 (3.15 cm).

Number of tillers varied from 2-4 in all the genotypes, the highest being in SPH 1697 (3.18), followed by SPH

1719 (2.81).

For leaf-stem ratio, SPH 1716 was the best genotype (ratio of 0.61) followed by CSH 24MF (0.53) and SPH 1715
(0.50). The hybrid checks showed leaf-stem ratio of 0.50 (CSH 20MF) and 0.53 (CSH 24MF).

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 2.97 to 3.69. SPH
1718 (3.69) had the best regeneration capacity followed by CSH 24MF (3.67) and SPH 1714 (3.47).

Reaction to major pests and diseases

Shoot fly incidence was found to be in the range of 65 to 77.3% deadhearts in the multi-cut entomology trial at all
India level. The hybrid, SPH 1718 recorded 65% of deadhearts followed by CSH 24MF (65.4%) and SPH
1719 with 68.2% shoot fly deadhearts. Another hybrid check, CSH 20MF recorded 73% of deadhearts.

Stem borer incidence in the multi-cut entomology trial ranged from 15.3% to 23.5% of stem borer deadhearts.
SPH 1697 showed 15.3% of stem borer deadhearts followed by SPH 1698 (15.8%) and SPH 1717 (16.6%).
The hybrid checks, CSH 20MF and CSH 24MF recorded 16.7% and19.5% of stem borer deadhearts
respectively.

For leaf diseases all the genotypes were observed to be on par with the checks. The hybrids SPH 1698 and SPH
1719 were found to have multiple resistance to leaf diseases.

Quality parameters

Total soluble sugars ranged from 7.02 to 8.81% at all India level. Among the test hybrids, TSS was found to be
high in SPH 1698 (8.81%) followed by SPH 1717 (8.13%) and SPH 1716 (8.06%). The checks CSH 20MF
and CSH 24MF recorded 7.36% and 7.62% of TSS respectively.

HCN of all the test entries was within the safe limit ranging from 64.3 to 102 ppm during the first cut, the lowest
value being in SPH 1717.

Protein percent ranged from 7.67 to 8.19%, the highest being in SPH 1697, followed by SPH 1716 (8.15%) and
SPH 1718 (7.97%). The checks CSH 20MF and CSH 24MF recorded 7.73% and 7.85% of protein
respectively.

Average protein yield over two cuts was high in SPH 1719 (19.8 g/ha), followed by SPH 1717 (19.4 g/ha) and
SPH 1697 (18.8 g/ha). The hybrid checks yielded 17.8 g/ha (CSH 20MF) and 15.1 g/ha (CSH 24MF) of
protein.

I[VDMD values ranged from 48.4 to 51.4%. The hybrid SPH 1714 had high IVDMD value (51.4%) followed by
SPH 1698 (50.6%), SPH 1717 (50.3%) and SPH 1718 (50.3) compared to the checks, CSH 20MF (49.5%)
and CSH 24MF (49.4%).

Total digestible dry matter (DDM) over two cuts ranged from 76 to 116 g/ha in this trial. It was highest in the
hybrid SPH 1719 (116 g/ha) followed by SPH 1717 (115 g/ha), SPH 1718 (108 g/ha) and SPH 1698 (107.9
g/ha). The hybrid checks, CSH 20MF and CSH 24MF recorded 111 and 89.2 g/ha of digestible dry matter.
The performance of promising multi-cut genotypes tested during kharif 2012 are given in table 7.
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Table 7. Performance of promising multi-cut sorghum genotypes in initial and advanced trial during
2012-13 (Entries- 8; Checks- 3; Locations: 14)

GFY/day DFY/day
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha)
% +/- over | % +/- over % +/- over | % +/- over
Entry R CSH 20MF | CSH 24MF R | CSH20MF | CSH 24MF R R
Hybrids
SPH 1697 860 4 -3.14 6.54 256 | 4 -2.14 11.7 6.36 4 119 | 4
SPH 1698 858 5 -3.43 6.22 253 | 5 -3.40 10.3 631 | 5191 |5
SPH 1717 897 2 1.02 11.1 260 | 3 -0.49 13.6 657 | 2 |19 | 3
SPH 1718 824 7 7.2 2.08 240 | 7 -8.14 4.89 612 | 6 | 185 | 6
SPH 1719 920 1 3.59 13.9 269 | 1 2.71 17.3 670 | 11200 1
Checks
CSH 20MF 888 3 262 | 2 653 | 31199 2
CSH 24MF 807 8 229 | 10 599 | 8 |175] 9
CD (5%) 69.4 25.7 0.62 0.25
CD (1%) 91.7 34.0 0.82 0.33
C.V. (%) 11.3 13.2 12.4 14.7
PY (g/ha) DDM (g/ha) SF SB ALS ZLS GLS LB
Entry R R
Hybrids
SPH 1697 18.8 4 103.0 8 72.6 15.3 2.25 4.67 4.00 3.78
SPH 1698 16.9 8 107.9 6 70.9 15.8 2.25 4,78 2.75 3.44
SPH 1717 19.4 2 114.7 2 722 16.0 2.58 5.06 3.00 3.78
SPH 1718 18.2 5 108.4 5 65.0 19.7 2.92 3.89 2.83 3.44
SPH 1719 19.8 1 116.0 1 68.2 18.7 2.58 4,97 2.58 3.78
CSH 20MF 17.8 6 111.0 4 73.0 16.7 3.00 6.33 3.00 4.56
CSH 24MF 15.1 9 89.2 9 65.4 19.5 2.58 5.33 3.67 3.78
CD (5%) 4.64 232 12.4 6.33 2.60 0.99 411 4.08
CD (1%) 6.23 315 16.5 8.43 3.50 1.34 5.77 5.54
C.V. (%) 17.1 15.4 14.9 216 60.9 11.0 52.2 56.6

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digesible 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

Conclusions: The hybrids, SPH 1719 and SPH 1717 recorded more than 10% improvement for both green and
dry fodder yields over the latest hybrid check, CSH 24MF. Their per day productivity of green and dry fodder
yields was also high compared to CSH 24MF. The hybrids in the advanced testing, SPH 1697 and SPH 1698
recorded more than 5% improvement both for green and dry fodder yields over CSH 24MF. SPH 1719 and SPH
1717 were promising for fodder quality.

Trial 4. 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 sorghum. There were 8 test entries and two checks, CSV 21F and HC 308. Data
was recorded on grain yield, dry fodder yield, days to 50% flowering, days to maturity, plant height and 100 seed
weight (Tables 4.1 to 4.3). The results are discussed below.

Zone-I:

Grain yield of the entries in this zone ranged from 14.9 g/ha to 20.2 g/ha. Highest grain yield was reported in
SPV 2132 (20.2 g/ha) followed by SPV 2127 (19.3 g/ha). CSV 21F and HC 308 yielded 19.0 and 18.7 g/ha of
grain respectively.

Dry fodder yield ranged from 241 g/ha to 393 g/ha in this zone. Highest dry fodder yield was recorded in SPV
2057 (393 g/ha).

Days to flower range from 72 (SPV 2132) to 83 days (SPV 2056) in this experiment.
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Days to maturity ranged from 117 to 129 days. SPV 2130 matured earlier to all (117 days), followed by SPV
2132 and SPV 2127 (118 days).

Zone-ll:
Grain vyield varied from 10.5 to 27.8 g/ha. In zone Il also highest grain yield was observed in SPV 2132 (27.8
g/ha) followed by the variety, SPV 2128 (25.0 g/ha) and SPV 2131 (21.8 g/ha).

Dry fodder yield in this zone ranged from 131 g/ha (SPV 2127) to 191 g/ha (SPV 2128). SPV 2128 was followed
by SPV 2057 (167 g/ha) for dry fodder yield in this zone.

Days to flower in this zone ranged from 70 to 79 days, the earliest being SPV 2127 followed by SPV 2131 (71
days) and SPV 2130 (72 days).

Days to maturity: SPV 2127 was the earliest to mature in 103 days in this zone. The maturity ranged from 103 to
111 days in different varieties.

National:

Grain yield ranged from 13.8 to 22.1 g/ha. The best genotype with high grain yield was SPV 2132 (22.1 g/ha)
followed by SPV 2128 (19.1 g/ha). The single cut checks, HC 308 and CSV 21F yielded 18.9 and 17.8 g/ha of
grain.

Dry fodder yield at all India level varied from 167 g/ha to 242 g/ha, the highest being in SPV 2057 (242 g/ha),
followed by HC 308 (229 g/ha) and SPV 2056 (222 g/ha). CSV 21F yielded 215 g/ha of dry fodder at all India
level in this trial.

Days to flower ranged from 71 to 80 days at all India level. SPV 2127 was the earliest to flower in 71 days. Days
to maturity ranged from 111-120 days, with SPV 2127, SPV 2130 and SPV 2132 being early to mature in 111
days followed by SPV 2131 (113 days)

1000 Seed weight: The range expressed for this trait was 20.7 to 28.2 g per 1000 seed. Among all the
genotypes, SPV 2130 was found to have bold seed (28.2 g/1000 seed) followed by SPV 2128 and SPV 2058
with 26.6 g per 1000 seed. The checks recorded 21.8 g (HC 308) and 20.7 g (CSV 21F) per 1000 seeds.

Table 8. Seed yield potential of single-cut forage sorghum genotypes in AVT (SC) during 2012-13
(Entries- 8; Checks- 2; Locations: 5)

S. Grain yield Days to 50% Daysto | Plantheight 1000 grain

No. Entry (g/ha) R flowering maturity (cm) weight (g)
1 SPV 2056 138 10 80 119 253 22.5
2 SPV 2057 16.7 7 79 120 267 25.1
3 SPV 2058 14.7 9 79 116 250 26.6
4 SPV 2127 18.9 4 71 111 221 24.4
5 SPV 2128 19.1 2 76 114 245 26.6
6 SPV 2130 15.2 8 72 111 246 28.2
7 SPV 2131 18.1 5 74 113 251 22.0
8 SPV 2132 22.1 1 72 111 238 26.5
9 HC 308 18.9 3 78 118 271 21.8
10 CSV 21F 17.8 6 79 117 273 20.7
C.D. (5%) 6.1 5 7 25 33
C.D.(1%) 8.3 7 9 34 45
C.V. (%) 24.07 5.52 3.99 7.74 7.76

Conclusions: The single-cut varieties, SPV 2132 and SPV 2128 were found to yield more grain compared to the
checks at all India level.
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Trial 5. Evaluation of forage hybrids developed by sharing parental lines

As a part of Co-ordinated forage sorghum research involving different forage centres, nine male sterile lines were
pooled from three centres (Pantnagar, Hisar and DSR). About 25 hybrids were made at four centres (Pantnagar,
Hisar, DSR and Akola) on these ms lines using 2-3 restorers at each centre. Based on the quantity of seed
available, 22 hybrids were tested at 3 centres, i.e. at Pantnagar, Hisar and DSR, Hyderabad in RCBD with two
replications. The hybrids were evaluated for their fodder yield components and quality. The performance of these
hybrids is given in Tables 9-11. For green fodder yield, the hybrid FHN 12 was in first rank with 1482 g/ha of
green fodder. It recorded 5% improvement for green fodder yield over the check, CSH 20MF (FHN 21). FHN 12
was followed by FHN 4 (1301 g/ha), FHN 2 (1295 g/ha) and FHN 19 (1292 g/ha). While for dry fodder yield, FHN
4 (352 g/ha) had taken the first position. Next comes, FHN 12 (350 g/ha), FHN 19 (341 g/ha), FHN 9 (324 g/ha)
and FHN 2 (302 g/ha). The hybrids, FHN 21, FHN 12, FHN 19, FHN 9, FHN 2 and FHN 4 were promising for per
day productivity of green and dry fodder yields.

Table 9. Performance of forage hybrids for green and dry fodder yields

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

No. Entry HIS PANT HYD Av R HIS PANT HYD Av R
1 FHN1 645.8 916.5 486 682.8 20 116.2 185.6 113.7 138.5 22
2 FHN2 1458 1562 865 1295.2 4 310 307.5 288 3018 5
3 FHN3 562.5 958.2 442 654.2 22 160.5 216.6 113.7 163.6 19
4 FHN4 1375 1500 1029 1301.3 3 386.9 357.9 310.5 3518 1
5 FHN5 1063 1229 985 1092.2 10 174.6 261.4 280.2 238.7 14
6 FHN6 666.7 1500 1048 10715 12 236.9 2715 295.5 270.0 10
7 FHN7 458.3 1333 12815 1024.3 13 130.4 294.7 435.6 286.9 7
8 FHN8 854.2 1479 959.5 1097.5 9 179.9 319.3 280.2 259.8 11
9 FHN9 1125 1458 1174 12524 6 366.3 312.9 291.6 323.6 4
10 FHN10 833.3 1104 814.5 917.3 14 2545 238.1 2274 240.0 13
11 FHN11 625 1333 549 835.7 15 189.4 302 132.6 208.0 16
12 FHN12 1813 1625 1010 1482.4 1 452.8 323.1 272.7 349.5 2
13 FHN13 666.7 958.2 814.5 813.1 16 148.5 192.3 174.3 171.7 17
14 FHN14 1021 1833 8775 1243.8 7 226.7 352.7 249.9 276.4 9
15 FHN15 208.3 1104 707 673.1 21 704 221.7 162.9 153.7 20
16 FHN16 1146 1833 675.5 1218.1 8 3434 379.5 144 289.0 6
17 FHN17 520.8 1167 486 724.4 18 91.6 266.4 140.1 166.0 18
18 FHN18 687.5 1021 7135 807.2 17 264.6 230.4 177.9 224.3 15
19 FHN19 1271 1312 1294 12924 5 424.4 265.4 333.3 341.0 3
20 FHN20 416.7 895.7 738.5 683.6 19 109.4 193.3 140.1 147.6 21
21 FHN21 1333 1708 1199.5 1413.6 2 226.6 343.7 276.6 282.3 8
22 FHN22 500 1646 11235 1089.7 1 106.7 3185 295.5 240.2 12

Mean 875 1340 876 1030.2 225.9 280.3 233.4 246.5
CD (5%) 220.5 216.7 272.5 236.6 165.7 48.2 108.6 74.0
CD (1%) 300.2 295 370.5 3219 225.6 65.6 147.9 100.8
CV (%) 12.12 7.78 14.9 29.74 35.26 8.26 224 19.88
F (Prob) 0 0 0.00 0.005 0 0 0 0.037

S. No. Green fodder yield / day(g/ha) Dry fodder yield / day(g/ha)

Entry HIS PANT HYD Av HIS PANT HYD Av
1 FHN1 5.51 7.75 7.65 6.97 0.99 1.57 1.79 1.45
2 FHN2 12.44 13.09 13.84 13.12 2.65 2.57 4.61 3.28
3 FHN3 4.8 7.99 6.70 6.50 1.37 1.8 1.72 1.63
4 FHN4 11.72 12.38 14.10 12.73 33 2.95 4.25 3.50
5 FHN5 9.07 10.14 15.89 11.70 1.49 2.15 4.52 2.72
6 FHN6 5.69 12.46 1541 11.19 2.02 2.31 4.35 2.89
7 FHN7 3.91 11.27 17.80 10.99 111 2.48 6.05 3.21
8 FHN8 7.29 12,51 14.32 11.37 1.54 2.7 4.18 2.81
9 FHN9 9.59 12.05 18.94 1353 313 2.58 4.70 347

10 FHN10 7.11 9.15 13.03 9.76 2.18 1.97 3.64 2.60

11 FHN11 5.33 11.32 8.58 8.41 1.62 2.57 2.07 2.09

12 FHN12 15.46 13.54 15.54 14.85 3.86 2.69 4.20 358

13 FHN13 5.69 8 12.93 8.87 1.27 1.61 2.77 1.88

14 FHN14 8.71 1541 13.30 12.47 1.93 2.96 3.79 2.89

15 FHN15 1.78 9.24 10.88 7.30 0.6 1.92 2.51 1.68
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S. No. Green fodder yield / day(g/ha) Dry fodder yield / day(qg/ha)
Entry HIS PANT HYD Av HIS PANT HYD Av
16 FHN16 9.78 15.54 10.39 11.90 2.93 3.2 2.22 2.78
17 FHN17 4.45 9.91 7.42 7.26 0.78 2.27 2.14 1.73
18 FHN18 5.87 8.49 11.15 8.50 2.26 1.92 2.78 2.32
19 FHN19 10.84 10.76 19.91 13.84 3.62 2.18 5.13 3.64
20 FHN20 3.56 75 12.21 7.76 0.93 1.62 2.32 1.62
21 FHN21 11.36 14.33 19.66 15.12 1.93 2.89 4.53 3.12
22 FHN22 4.27 13.75 16.77 11.60 0.91 2.67 4.41 2.66
Mean 7.46 1121 13.48 10.72 1.93 2.34 3.59 2.62
CD (5%) 1.88 1.82 1.88 3.27 1.42 041 1.35 0.70
CD (1%) 2.57 2.48 2.84 4.37 1.93 0.55 1.55 0.96
CV (%) 12.14 7.82 15.22 27.88 353 8.33 23.40 19.1
F (Prob) 0 0 0 0.002 0 0 0.00 0.02
Table 10: Performance of forage hybrids for morphological traits
S Early Plant ht Leaves/ Leaf Length | Leaf Breadth | Stem Girth
No. Entry vigour | DF (cm) plant LS ratio (cm) (cm) (cm) Tillers
1 FHN1 2.75 64 233 16.9 0.41 79 7.12 1.47 2.25
2 FHN2 4.00 63 286 21.6 0.31 90 7.50 1.79 3.50
3 FHN3 2.50 66 200 16.4 0.41 79 742 1.54 3.00
4 FHN4 4.00 73 308 22.7 0.34 89 6.53 1.64 4.25
5 FHN5 3.50 62 294 18.4 0.26 83 6.63 1.66 4.00
6 FHNG6 3.00 68 257 18.8 0.35 95 6.46 147 4.25
7 FHN7 3.00 72 253 18.1 0.40 97 7.88 1.67 4.25
8 FHN8 3.25 67 272 204 0.35 81 7.58 1.65 3.75
9 FHN9 3.50 62 274 19.3 0.29 86 7.34 1.65 3.50
10 FHN10 3.25 63 198 19.6 0.28 77 6.93 1.64 4.75
11 FHN11 3.00 64 243 18.9 0.36 77 7.57 1.49 3.50
12 FHN12 4.00 65 250 17.8 0.33 88 6.96 1.48 4.25
13 FHN13 3.00 63 178 15.7 0.34 70 7.19 1.47 2.75
14 FHN14 3.75 66 264 17.7 0.29 87 6.85 1.57 3.25
15 FHN15 2.50 65 191 16.6 0.31 76 7.12 1.54 3.75
16 FHN16 3.75 65 278 21.8 0.44 87 6.23 1.54 4.25
17 FHN17 3.00 66 218 15.6 0.51 76 6.52 1.46 4.25
18 FHN18 3.00 64 173 20.5 0.30 75 7.02 1.61 4.50
19 FHN19 4.00 65 241 20.1 0.34 86 7.16 1.49 3.75
20 FHN20 2.75 61 153 16.1 0.48 75 7.67 1.72 3.25
21 FHN21 4.00 61 264 18.4 0.31 83 6.79 1.52 3.50
22 FHN22 3.00 67 252 20.1 0.41 90 7.08 1.67 4.50
Loc mean 3.30 65 240 18.7 0.35 83 7.07 1.58 3.77
C.D. (5%) 1.36 3 35 4.9 0.07 6 1.06 0.26 1.80
C.D. (1%) 1.85 4 47 6.5 0.09 9 141 0.35 2.44
C.V. (%) 19.79 | 2.28 8.97 15.89 9.34 4.67 9.08 7.86 22.89
F (Prob) 0.33 0.00 0.00 0.18 0.00 0.00 0.19 0.35 0.00
The hybrids, FHN 5, FHN 9, FHN 20 and FHN 21 were early compared to other genotypes and flowered in 61-62

days (Table 10). FHN 2, FHN 4, FHN 12, FHN 19 and FHN 21 had high early vigour. Leaf parameters were good
in FHN 2, FHN 4, FHN 8 and FHN 22. High leaf stem ratio was observed in FHN 16. More than four tillers were
observed in FHN nos. 4, 6, 7, 10, 12, 16, 17, 18 and 22. High protein was observed in FHN 8 and FHN 2, while
high protein yield was observed in FHN 16 and FHN 2. IVDMD was high in FHN 22, 3, 19, 18 and FHN 15. HCN
was least in FHN 4. High DDM was observed FHN 16, 14 and FHN 22.

Table 11. Performance of forage hybrids for fodder quality traits

S. HCN | Protein | ProteinYield | IV'DMD | DDM
No. Entry Pedigree (ppm) % (g/ha) % (g/ha)
1 FHN1 MS1A (Pant) x 2389 (Hisar) 106.5 721 13.8 514 108.6
2 | FHN2 MS2A (Pant)x 700 (Hisar) 125 | 791 264 506 | 1645
3 FHN3 753A (Hisar) x 651 (Hisar) 98.3 751 13.6 55.6 133.7
4 | FHN4 MS3A (Pant) x 541 (Hisar) 662 | 7.49 23.8 458 | 1747
5 FHNS A3N193 x Pant Chari 8 (Pant) 91.0 7.67 18.9 51.9 151.3
6 FHNG A3N213 x Pant Chari 6 (Pant) 116.1 6.44 175 49.0 141.6
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S. HCN | Protein | ProteinYield | IVDMD | DDM
No. Entry Pedigree (ppm) % (g/ha) % (g/ha)
7 FHN7 A3N213 x Pant Chari 5 (Pant) 82.6 7.88 20.1 52.8 157.1
8 FHN8 MR750A2 x Pant Chari 6 (Pant) 711 8.32 23.1 515 186.1
9 FHN9 56A (Hisar) x PC 23 98.1 6.83 20.2 50.3 170.2
10 FHN10 56 A(Hisar) x (UPMC512 x ICSV705)- DSR 96.0 7.74 16.0 45.9 114.6
11 | FHN11 687A (Hisar) x (UPMC512 x ICSV705)-DSR 95.8 6.52 19.7 46.7 142.3
12 | FHN12 MS1A (Pant) x PC 23 99.4 7.82 22.2 53.2 190.7
13 | FHN13 MS1A (Pant) x (UPMC512 x ICSV705)-DSR 107.5 7.08 125 52.2 108.3
14 FHN14 MS2A (Pant) x PC23 101.0 7.84 244 52.0 204.2
15 | FHN15 MS2A (Pant) x (UPMC512 x ICSV705)-DSR 83.9 7.53 15.9 54.4 123.9
16 | FHN16 MS3A (Pant) x PC23 84.1 713 26.7 48.9 207.5
17 FHN17 MS2A (Pant) x (UPMC512 x ICSV705)-DSR 98.2 7.46 18.6 49.8 130.9
18 | FHN18 3009A (DSR) x (UPMC512 x ICSV705) 109.7 7.36 143 54.6 135.7
19 FHN19 3042A (DSR) x PC23 118.0 7.20 16.7 55.5 168.8
20 | FHN20 3042A x (UPMC512 x ICSV705) 84.5 7.89 14.9 50.1 106.0
21 FHN21 CSH 20MF 109.8 7.79 213 51.0 172.9
22 | FHN22 CSH 24MF 102.2 6.76 215 55.7 193.7

MEAN 96.9 743 19.2 513 154.0
C.D. (5%) 39.0 1.63 39 7.7 294
C.D. (1%) 53.1 222 5.3 105 40.0
CV. (%) 19.35 | 10.56 9.78 7.23 9.19
F (Prob) 0.43 0.72 0.00 0.31 0.00

Conclusions: The hybrids FHN 12, FHN 2, FHN 4 and FHN 19 were found promising for various fodder yield
traits. FHN 2 and FHN 12 were good for fodder quality parameters also.

Trial 6. Evaluation of advanced generation progenies of the crosses made across locations

Breeding program for trait based improvement of forage sorghum genotypes for quality and resistances had
been initiated during kharif 2008. The crosses were made under this program by different AICSIP centers. The F,
of these crosses were distributed to different centres during kharif 2009 and selections were made. The
selections were again distributed to the centres and F; generation was raised during kharif 2010. 108 promising
selections were made among the F, families at different centres during kharif 2011. Seed of ten most promising
genotypes was increased during rabi 2011 and these were tested for their performance across three locations.
The results are presented in Tables 12-14.

For green and dry fodder yields, FABN 1 was the best genotype (707 g/ha of green and 201 g/ha of dry fodder
yields) with 15% and 20% improvement over the check, CSV 21F (614 g/ha GFY; 157 g/ha). FABN 1 was
followed by FABN 4 (622 g/ha GFY; 173 g/ha DFY). Both these hybrids were promising for per day productivity
of both green and dry fodder yields.

Table 12. Performance of advanced progeny derivatives for green and dry fodder yields

Green fodder yield (g/ha) Dry fodder yield (qg/ha)

S No. Entry HIS PANT AKO Av R HIS PANT AKO Av R
1 FABN1 500.0 1133.2 489.1 707.4 1 117.1 305.8 97.1 201.5 1
2 FABN2 416.7 450.0 2011 355.9 9 107.7 121.0 41.3 81.2 10
3 FABN3 216.7 683.3 398.7 432.9 7 41.7 185.0 83.7 134.4 4
4 FABN4 466.7 999.9 398.7 621.8 2 98.9 271.3 74.9 173.1 2
5 FABN5S 83.4 566.6 546.2 398.7 8 15.0 152.3 94.0 123.1 5
6 FABN6 483.4 533.3 347.2 454.6 5 119.8 154.7 69.0 111.8 7
7 FABN7 600.0 533.3 4716 535.0 4 117.9 123.3 88.4 105.8 8
8 FABN8 300.0 500.0 195.4 331.8 10 65.4 152.3 46.6 994 9
9 FABN9 366.7 699.9 250.6 439.1 6 77.1 175.3 55.2 115.3 6
10 FABN10 600.0 849.9 3915 613.8 3 95.7 246.0 68.5 157.2 3

Mean 403.3 694.9 369.0 489.1 85.6 188.7 71.9 130.3
CD (5%) 1232 211.8 99.8 266.0 69.6 62.2 33.7 94.3
CD (1%) 176.9 304.3 143.4 364.4 100.0 89.4 484 135.5
CV (%) 135 13.48 12 317 35.9 1457 20.73 32.01
F (Prob) 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.26
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Green fodder yield / day(g/ha) Dry fodder yield / day(qg/ha)
S No. Entry HIS PANT AKO Av HIS PANT AKO Av
1 FABN1 5.32 12.45 6.32 8.03 1.25 3.36 1.25 231
2 FABN2 4.44 4.94 2.86 4.08 1.15 1.33 0.59 0.96
3 FABN3 2.31 751 5.67 5.16 0.45 2.04 1.19 1.61
4 FABN4 4.96 10.99 5.15 7.03 1.05 2.99 0.97 1.98
5 FABNS 0.89 6.23 7.01 4.71 0.16 1.68 121 1.44
6 FABNG 5.14 5.86 4.72 5.24 1.28 1.70 0.94 1.32
7 FABN7 6.38 5.86 6.35 6.20 1.26 1.36 1.20 1.28
8 FABNS 3.20 5.49 2.62 3.77 0.70 1.68 0.63 1.15
9 FABN9 391 7.69 3.24 4.94 0.82 1.93 0.72 1.32
10 FABN10 6.38 9.34 5.12 6.95 1.02 2.71 0.90 1.80
Mean 4.29 7.64 4.90 5.61 0.91 2.08 0.96 1.52
CD (5%) 131 2.33 1.32 2.99 0.74 0.68 0.46 1.06
CD (1%) 1.88 3.34 1.90 4.10 1.06 0.98 0.66 1.53
CV (%) 13.51 13.48 11.94 31.09 35.79 14.58 21.30 30.98
F (Prob) 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.27
Table 13: Performance of advanced progeny derivatives for morphological traits
S. Days to 50% | Early Vigour | Plant Height No. of Leaf Length | Leaf Breadth Stem
No. Entry flowering Score (1-4) (cm) leaves/ plant (cm) (cm) Girth (cm)
1 FABN1 82 3.67 279 20.9 87 6.37 2.66
2 FABN2 71 2.83 222 16.1 66 7.00 2.02
3 FABN3 76 3.00 251 16.9 70 6.95 2.25
4 FABN4 80 3.50 265 19.5 80 5.78 2.45
5 FABNS 79 3.00 238 174 84 8.73 3.17
6 FABNG 76 3.33 243 16.8 69 6.27 2.18
7 FABN7 78 3.83 261 18.7 "7 7.97 2.63
8 FABNS8 80 2.67 255 14.4 76 5.65 1.99
9 FABN9 I 2.83 248 14.2 75 7.35 2.10
10 FABN10 82 3.67 266 17.8 83 6.70 2.26
MEAN 78 3.23 253 17.3 77 6.88 2.37
C.D. (5%) 8 1.22 30 3.8 10 0.79 0.68
C.D. (1%) 11 1.67 42 53 14 1.09 0.93
C.V. (%) 5.86 21.99 7.03 12.97 7.67 6.73 16.73
F (Prob) 0.16 0.45 0.05 0.04 0.00 0.00 0.05

FABN 2 was the earliest among all with 71 days to flower. FABN 7, FABN 10 and FABN 1 had high score for
early vigour. FABN 1 was promising for leaf traits such as more number of leaves with long and broad leaf blade.

Table 14: Performance of advanced progeny derivatives for fodder quality parameters

HCN Protein Protein Yield IVDMD DDM

No. Entry Pedigree (ppm) TSS % (g/ha) % (g/ha)
1 FABN1 10R SS 8-2 91.8 4.63 8.18 21.33 49.1 144.1
2 FABN2 10R SS -3 108.7 8.13 8.18 9.25 51.6 67.4
3 FABN3 HC308 x UPMC 512-2 98.6 5.63 6.91 11.81 49.8 93.1
4 FABN4 10R SS-7-2 85.1 5.00 743 19.46 51.3 145.7
5 FABNS 10RSS 7-1 109.3 7.00 7.58 10.12 49.3 80.0
6 FABN6 HC308 x 1S18551 1444 4.88 7.83 10.35 53.9 91.1
7 FABN7 HC308 x 1518551 65.7 5.63 7.18 9.17 55.7 70.2
8 FABNS UPMC503 x UPMC512 70.1 6.13 740 9.87 54.5 84.4
9 FABN9 UPMC503 x KELLER 105.0 5.00 8.18 12.14 49.9 88.4
10 FABN10 CSV21F 89.6 6.63 7.57 17.33 47.3 113.6
MEAN 96.8 5.86 7.65 13.08 51.2 97.8

C.D. (5%) 195 1.65 1.47 4.26 73 32.3

C.D. (1%) 28.0 2.36 211 6.12 10.6 46.3

C.V. (%) 8.9 1241 | 850 14.38 6.34 1458

F (Prob) 0.00 0.02 0.54 0.00 0.32 0.00

HCN of all the entries was within safe limits. High percentage of protein was observed in FABN 1, FABN 2 and
FABN 9, all with 8.18% of protein. FABN 1 was the most promising entry for protein yield also (21.3 g/ha).
[VDMD was high in FABN 7 (55.7%) and FABN 8 (54.5%), while high DDM was observed in FABN 4 (146 g/ha)
and FABN 1 (144 g/ha).
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Conclusion: The genotype FABN 1 was most promising for fodder yield and quality traits. It was early with
promising leaf traits.

Overall conclusions

e InAVT (SC), the varieties SPV 2128 and SPV 2057 were promising genotypes for green and dry fodder
yields, per day productivity and fodder quality compared to the checks.

o The performance of SPV 2057 was found promising over three years in the multi location testing for
fodder yield and quality. It has good level of tolerance to shoot pests.

e InIVT (SC), the entry SPV 2186 was the most promising variety for fodder yield, per day productivity
and quality. SPV 2191 had high level of resistance to shoot pests.

e In IAHT (MC), the hybrids, SPH 1719 and SPH 1717 recorded more than 10% improvement for both
green and dry fodder yields over the latest hybrid check, CSH 24MF. Their per day productivity of green
and dry fodder yields was also high compared to CSH 24MF. Both the hybrids were promising for
fodder quality.

o The hybrids in the advanced testing, SPH 1697 and SPH 1698 recorded more than 5% improvement
both for green and dry fodder yields over CSH 24MF.

¢ In the advanced seed yield trial, the single-cut varieties, SPV 2132 and SPV 2128 were found to yield
more grain compared to the checks, HC 308 and CSV 21F at all India level.

e In the trial on evaluation of forage hybrids developed by sharing parental lines, the hybrids FHN 12,
FHN 2, FHN 4 and FHN 19 were found promising for various fodder yield traits.

FHN 2 and FHN 12 were promising for fodder quality parameters.

o Evaluation of advanced generation progenies of the crosses made across locations showed that one
line FABN 1 to be most promising for fodder yield and quality. FABN 1 had high percent of protein
(8.18%) with high protein yield and DDM.

e FABN 2, FABN 9 and FABN 4 were other lines promising for fodder quality.

Shortfalls

e The suggested plot size was not taken up by many of the centres
It is very important to note regenerability score in multi-cut genotypes which is not being taken by some
centres.

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

Follow-up for Kharif 2013
e Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the
advanced trials during kharif 2013
e The seed of the hybrids identified to be promising in the common hybrid trial will be produced and the
hybrids will be evaluated in multilocation trials
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