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Sweet sorghum breeding — 2022-23

AV Umakanth coordinating with scientists at several SAUs and voluntary centres
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Executive summary

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Kharif 2022

1.

Eighteen IASSVHT trial entries comprising ten varieties, five hybrids (including Hybrid
check CSH 22SS) along with three varietal checks (CSV 19SS, CSV 24 SS and CSV 49SS)
were evaluated at 12 locations during kharif 2022.

The entries SPH 2033 and SPH 2034 were early compared to the check hybrid CSH 22SS

For total fresh biomass, SPV 2788 recorded a superiority of 11% followed by SPV 2890
which recorded 8% superiority over CSV 24SS

For fresh stalk yield, SPV 2788, SPV 2986 and SPV 2890 had a numerical superiority of
more than 10% over the checks

For brix content, the hybrids recorded brix content similar to CSH 22SS while none of the
test varieties were superior to CSV 24SS.

For juice yield, the varieties, SPV 2890 (18991 L/ha), SPV 2789 (18599 L/ha) were
superior to the checks by 11% and 9% respectively

For total sugar yield and calculated bioethanol yields, none were significantly superior to
the checks.

Trial 2: Identification of high biomass sorghums for lignocellulosic biofuel traits-
Kharif 2022

1.

SPV 2992 recorded the highest fresh biomass yield of 43.3 t/ha and dry biomass yield of
20.1 t/ha and was promising

Trial 3: Brown midrib sorghum trial (BMRT) - Kharif 2022

1.

For green fodder yield, SPH 1991 (411 g/ha) had a significant superiority of 26% over
CSV 43 BMR (326 g/ha). The other genotypes which were promising were SPH 2035 (360
g/ha), SPV 2912 (343 g/ha) and SPV 2997 (342 g/ha).

For dry fodder yields, SPH 1991 and SPH 2035 were promising

The entry SPV 2996 was promising for IVDMD (%).
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Detailed report

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Kharif 2022
Eighteen IASSVHT trial entries comprising ten varieties, five hybrids (including Hybrid check CSH 22SS) along
with three varietal checks (CSV 19SS, CSV 24 SS and CSV 49SS) were evaluated at 12 locations during kharif
2022.

Morpho-phenological traits

Days to 50% flowering varied from 81-90 days. The test variety SPV 2987 was significantly early (7%)
compared to the check CSV 24SS.

None of the test hybrids were significantly early than the check CSH 22SS. However, the entries SPH 2033 and
SPH 2034 were early compared to the check hybrid. Variation among locations revealed that average days to
flowering was the lowest at Mandya (68 days) followed by Hagari (74 Days). Delayed flowering was experienced
at Surat location (Mean - 104 days).

Days to maturity of test entries ranged from 126 to 135 days. The variety SPV 2789 was significantly (5%) early
maturing compared to the check CSV 24SS. None of the hybrids were early maturing compared to the checks.
Plant height varied from 246 cm (SPH 2033) to 298 cm (SPH 2034) with a mean of 267 cm. Among the hybrids,
SPH 2034 exhibited a superiority of 4% over the check CSH 22SS (287 c¢m), while, among varieties, SPV 2989,
SPV 2986, SPV 2789, SPV 2990 with a plant height of >270 cm exhibited a significant superiority of more than
10% over the check CSV 24SS (246 cm)

Biomass traits

Total fresh biomass differed across locations and it varied from 54.8 to 71.6 t/ha (mean of 62.2 t/ha). None of
the test hybrids were significantly superior to the check CSH22 SS. Among the varieties, SPV 2788 recorded a
superiority of 11% followed by SPV 2890 which recorded 8% superiority over CSV 24SS. Lowest mean biomass
yields were reported from Hagari Surat and Mandya and hence not considered in analysis. Highest mean
hiomass yields were observed at Rudrur followed by Ludhiana.

Fresh stalk yield ranged from 36.5 to 52.2 t/ha with a mean of 43.9 t/ha. The genotypes differed significantly for
this character. None of the test hybrids had any significant superiority over the check CSH 22SS. Among the
varieties, SPV 2788, SPV 2986 and SPV 2890 had a numerical superiority of more than 10% over the checks.

Grain yield ranged from 1283 to 1799 kg/ha with a mean of 1535 kg/ha. Among the test hybrids, SPH 2034 with
a grain yield of 1799 kg/ha was significantly superior to the check CSH 22SS (1436 kg/ha) by 25%. The other
hybrids which were promising were SPH 2031 followed by SPH 2033. Among the varieties, SPV 2986 and SPV
2789 were promising with more than 10% superiority over the check.

Quiality traits

Juice brix at physiological maturity varied between 15.2 and 16.8% with a mean of 16.0%. The hybrids recorded
brix content similar to CSH 22SS while none of the test varieties were superior to CSV 24SS. Highest mean brix
content (19.5%) was recorded at Surat followed by Parbhani (19.3%).

Juice yield ranged from 11869 L/ha to 18991 L/ha with a mean of 16103 L/ha. Among the hybrids, SPH 2032
with a juice yield of 18468 L/ha exhibited a superiority of 5% over the check hybrid CSH 22SS while among the
varieties, SPV 2890 (18991 L/ha), SPV 2789 (18599 L/ha) were superior to the checks by 11% and 9%
respectively.

Juice extraction ranged from 29% to 38% (mean of 33%). Among the hybrids, SPH 2034 and SPH 2033
recorded a superiority of >17% over CSH 22SS. All of the varieties were superior to CSV 24SS for this trait.

Components of total sugars
Total soluble sugars (TSS) ranged from 13.4 to 14.8% with an average of 14.2%. None of the hybrids and
varieties were superior to the respective checks. The range of reducing sugars was 1.22 to 1.86% while the

4-Sweet Sorghum Report-agm23 Page 3 of 7



EEER ettt oottt et a bttt renens All India Coordinated Research Project on Sorghum, Hyderabad i ss s e -

range of non-reducing sugars was 7.74 to 9.38%. Among varieties, SPV 2895 recorded the highest non
reducing sugar content of 9.38%.

Total sugar yields: Sugar yields ranged from 1.45 to 2.46 t/ha with a mean of 2.38 t/ha. The hybrid SPH 2032
was numerically superior to the check CSH 22SS by 5%. Among the varieties, SPV 2890 and SPV 2789 were
superior to CSV 24SS by 7% and 5% respectively.

Ethanol yield: Calculated hioethanol yields ranged from 772 L/ha to 1309 L/ha with mean of 1096 L/ha. The
hybrid SPH 2032 with an ethanol yield of 1303 L/ha recorded a numerical superiority of 5% over the check
hybrid. Among the test varieties, SPV 2890 and SPV 2789 were superior to CSV 24SS by 7% and 5%
respectively.

Resistance to biotic stresses

Insects:

Shoot fly resistance: The entries SPH 2033, SPV 2693, SPV 2990 and SPV 2986 were promising with lower
deadheart percentage.

Stem borer resistance: SPH 2033, SPH 2031, SPV 2693, SPV 2788 and SPV 2990 recorded lower damage

Diseases:
The entries SPH 2033, SPH 2034 and SPV 2890 were promising for Anthracnose disease resistance.

Conclusions
1. For total biomass and fresh stalk yields, SPV 2788 and SPV 2890 were superior to the check. .
2. SPV 2890 was promising for juice yield too and had higher Anthracnose tolerance compared ot the
check.
3. SPV 2693 was promising for shoot pest tolerance.

Trial 2: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2022
Seven trial entries including checks CSV 48 and CSH 47 were evaluated at seven locations viz., Rahuri,
Parbhani, Indore, Surat, Pantnagar, Ludhiana and Deesa during kharif 2022,

Morpho-phenological traits

Days to 50% flowering varied from 89-105 days with a mean of 96 days. The test entries SPV 2993 (89 days)
and SPV 2991 (91 days) were significantly early (>10%) compared to the check CSV 48 (104 days). Early
flowering was experienced at Deesa and Indore while at Pantnagar, the flowering was delayed.

Days to maturity of test entries ranged from 126 (SPV 2993) to 141 days (CSH 47). SPV 2993 was 10%
significantly early to mature compared to the check CSV 48.

Plant height varied from 252 cm (SPV 2993) to 308 cm (CSH 47) with a mean of 279 cm. None of the test
varieties were superior to the check. The mean plant height was more at Surat followed by Pantnagar.

Biomass traits

Total fresh biomass differed across locations and it varied from 40.6 to 55.4 t/ha (mean of 45.4 t/ha). None of
the test varieties were superior to the check for this trait. Highest mean biomass yields were observed at Surat
while lowest mean biomass yields were reported from Deesa.

Dry biomass yield ranged from 18.7 to 28.8 t’ha with a mean of 21.8 t’ha. SPV 2992 recorded the highest dry
biomass of 20.1 t/ha followed by SPV 2994 (20 t/ha).

Brix at physiological maturity varied between 14.6 and 16.4 % (mean of 15.8%). SPV 2992 recorded the highest
brix of 16.3% which was 7% more than CSV 48 (15.3%).

Grain yield ranged from 771-1225 kg/ha. All varieties were significantly superior to CSV 48.
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Lignocellulosic component analysis of the test entries:

The dry biomass of the trial entries including the checks was analyzed for lignocellulosic components such
as cellulose, hemicellulose, lignin etc (Table 1). The analysis was carried out at DBT-ICT-Centre of Energy
Biosciences located at Institute of Chemical Technology, Mumbai.

Cellulose (%): It ranged from 20-24.5%. CSH 22SS recorded the highest cellulose content of 24.5% followed by
SPV 2993 and SPV 2994 which recorded 24.2% and 24.1% respectively.

Hemicellulose (%): It ranged from 15.2% to 17.3%. CSH 22SS and CSV 48 recorded >17% of hemicellulose.
Lignin (%): It varied form 28% (SPV 2993) to 31.4% (SPV 2992).

Estimated ethanol yield (C6 Sugars): It varied from 121 L/ton to 149 L/ton. Promising entries for ethanol from
C6 sugars were SPV 2993 followed by SPV 2994,

Estimated ethanol yield (C5 Sugars): It ranged from 92 L/ton to 105 L/ton. None of the entries were superior to
the checks for this trait.

Estimated total ethanol yield (C5+C6 Sugars): It varied from 214 L/ton to 255 Liton. CSH 22SS recorded the
highest ethanol yield of 255 L/ton followed by the check CSV 48 (247 L/ton). All entries were on par to the check
for this trait.

Table 1. Lignocellulosic component analysis

Moist Cellul Hemi Ethanol YE'tT: ngls Total Ethanol
oisture ellulose emi P . 1ela - ota ano
Entry (%) @) | Cellulose(s) | H1ININ(%0) | Ash(%) Ygfj'ga'g‘s Sugars | Yield (L/Ton)
SPV2991 7.82 19.93 1518 30,15 358 121 92 214
SPV2992 7.90 22.78 15.77 31.45 3.78 139 % 235
SPV2993 7.87 24.23 16.13 27.73 3.28 148 98 246
SPV2994 7.70 24.10 15.82 27.93 3.00 147 % 243
CSV 48 7.25 23.52 17.07 29.22 3.10 143 104 247
CSH 22 SS 757 2453 17.28 29.57 3.07 149 105 255
CSH 47 7.72 21.73 15.38 30,35 2.68 132 94 226
LOC.
MEAN 7.69 22.98 16.09 29.49 3.24 140 98 238
C.D. (5%) 0.46 5.93 5.44 217 0.74 36.26 33.25 67.57

Trial 3: Brown midrib sorghum trial (BMRT) - Kharif 2022

Nine trial entries including two test hybrids, six varieties and the brown midrib check CSV 43 BMR were
evaluated for single-cut forage traits at seven locations viz., Coimbatore, Ludhiana, Pantnagar, Parbhani, Surat,
Udaipur and Hisar during kharif 2022.

Morpho-phenological traits

Days to 50% flowering varied from 76-82 days with a mean of 79 days. The hybrid SPH 2035 was the earliest
to flower (76 days). At Hisar, Ludhiana and Parbhani, the mean flowering was more than 80 days.

Early vigour varied from 3.8 (SPV 2912) to 4.1 (SPH 1991). The hybrids had good early vigour compared to
varieties.

Plant height varied from 200 cm (SPV 2995) to 256 cm (SPH 1991) with a mean of 225 cm. The mean plant
height was more at Hyderabad followed by Udaipur.

No. of leaves: SPH 1991, SPH 2035 and SPV 2997 recorded the highest number of leaves and had a significant
superiority of more than 10% over the check CSV 43 BMR for this character.

Leaf length: SPV 2997 with a leaf length of 84.3 cm and SPV 2909 with a leaf length of 84 c¢m recorded a
superiority of 7% over the check CSV 43 BMR.

Leaf width: SPH 2035, SPV 2909 and SPV 2996 were promising for this trait.

Stem girth of test entries ranged from 2.51 cm (SPV 2995) to 3.1 cm (CSV 43BMR).

TSS (%) varied from 7.79 % (SPV 2997) to 11.42 % (SPV 2910).

Green fodder yield ranged from 293 g/ha (SPV 2996) to 411 g/ha (SPH 1991) with a mean of 336 g/ha. SPH
1991 (411 g/ha) had a significant superiority of 26% over CSV 43 BMR (326 g/ha). The other genotypes which
were promising were SPH 2035 (360 g/ha), SPV 2912 (343 g/ha) and SPV 2997 (342 g/ha).
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Dry fodder yield ranged from 109 g/ha (SPV 2996) to 162 g/ha (SPH 2035) with a mean of 137 g/ha. The
hybrids SPH 1991 and SPH 2035 had more than 10% superiority for this trait

Quiality characters:

Protein (%): It varied from 7.83% (SPV 2909) to 9.83% (SPV 2997). The test entries SPV 2997 and SPV 2996
had a superiority of 16% and 9% over the check CSV 43 BMR (8.5%).

IVDMD (%): It ranged from 41.6% to 46.5%. The entry SPV 2996 (46.5%) had a superiority of 3% over the check
CSV 43 BMR (44.9 %) for this trait.

Coordinated sweet sorghum breeding research:

In pursuance to the decisions taken during 52nd AGM held virtually, different centres have shared their male
sterile and restorer lines under inter-institutional hybrid programme with [IMR for development of sweet sorghum
hybrids. Around 32 hybrids were developed which were evaluated at different locations viz., Rahuri, Parbhani,
Ludhiana, Coimbatore and Hyderabad for sweet sorghum productivity traits. The data is summarized in Table 2.
Days to flower ranged from 84-98 days while days to maturity ranged from 123-135 days. Total fresh biomass
varied from 40-64.1 t/ha. The hybrid IIMR 35A x ICSV 17472 recorded the highest total fresh biomass of 64.1
t/ha and was 19% superior to the check hybrid CSH 22SS (53.9 t/ha). The other promising hybrid for this trait
was 3060A x RSSV 260. For fresh stalk yields, 8914A x ICSV 17335 recorded the fresh stalk yield of 40.8 t/ha
which was 14 % more than the check hybrid CSH 22SS (35.7 t/ha). The other promising hybrid was AKMS 90A x
[-7.

With respect to juice yield, 8914A x ICSV 17335 was promising with a juice yield of 12060 L/ha and
was 21% superior to the check which recorded 9922 L/ha. For brix content, AKMS 90A x RSSV 522, PMS 42A x
RSSV 522 and AKMS 90A x SSV 74 were on par to the check. Computed ethanol yield varied from 651 L/ha to
1601 L/ha. The hybrid 3060A x RSSV 260, with an ethanol yield of 1601 L/ha was 37% significantly superior to
the check which recorded 1169 L/ha. The other promising hybrids for this trait were 8914A x ICSV 17335, 8914A
X RSSV 260, AKMS 90A x I-7 and IIMR 35A x ICSV 17472 which recorded >20% superiority over the check
hybrid.

4-Sweet Sorghum Report-agm23 Page 6 of 7



T ettt it ettt sttt sttt sttt All India Coordinated Research Project on Sorghum, Hyderabad

Table 2. Performance of hybrids in the Inter-Institutional Sweet sorghum Hybrid Trial-Kharif 2022

Sl
No. Entry DTM DTM PH TFBM FSY JY Brix JE TSY CEY
1 AKMS 30A x RSSV 522 84 126 185 40.0 28.5 7698 12.7 29 1.22 651
2 AKMS 30A x 11 NRL 94 132 268 54.3 38.4 10748 14.9 27 2.55 1358
3 AKMS 30A x AKSV 472R 89 130 246 49.2 34.6 9727 14.0 27 2.30 1227
4 AKMS 90A x RSSV 522 92 133 274 53.8 37.2 10279 15.8 31 2.10 1119
5 AKMS 90A X AKSV 472R 85 127 271 55.2 34.9 10010 15.3 29 1.97 1050
6 AKMS 90A x SSV 74 93 129 277 58.3 39.6 11041 15.5 30 2.62 1394
7 AKMS 90A x I-7 90 130 262 51.2 40.8 11471 14.4 29 2.70 1437
8 PMS 42A x RSSV 522 90 131 274 49.1 36.7 10281 15.7 28 2.49 1328
9 PMS- 71A x AKSV 473R 90 131 295 55.8 38.6 11121 14.6 30 2.46 1307
10 PMS- 71A X11 NRL 93 134 270 54.2 38.0 10391 14.7 29 2.05 1092
11 RMS 10A X SSR 7 95 134 298 53.5 39.6 10876 14.4 30 2.60 1385
12 IIMR 28A x ICSV 18002 87 129 262 48.5 34.1 9169 14.8 28 1.77 940
13 IIMR 33AA x ICSV 17472 92 129 301 58.5 39.7 11411 14.6 28 2.63 1398
14 IIMR 35A x ICSV 17472 93 132 284 64.1 40.2 11873 14.3 31 2.67 1423
15 473A x ICSV 1502-1 88 128 260 49.7 35.1 10177 14.9 29 2.21 1179
16 473 A X RSSV 522 85 127 284 54.4 38.1 10951 15.3 30 2.32 1237
17 2297A x RSSV 260 91 129 212 43.2 30.7 8904 13.5 29 1.66 881
18 3060A x RSSV 260 90 129 318 59.3 40.0 11183 13.6 28 3.01 1601
19 3060A X11NRL 93 133 274 53.7 37.4 10420 14.1 31 2.14 1137
20 8914A x ICSV 17335 90 132 267 57.8 40.8 12060 15.2 31 2.81 1496
21 8914A x RSSV 589 88 127 264 45.7 33.5 9424 14.2 26 1.96 1042
22 8914A x RSSV 260 96 135 312 52.4 39.7 11410 13.8 29 2.77 1474
23 IIMR 13A x RSSV 589 91 131 286 52.4 38.5 10787 13.7 29 2.48 1321
24 IIMR 15A x RSSV589 89 130 285 52.7 38.2 11138 14.1 31 2.48 1318
25 IIMR 15A x RSSV 542 88 130 287 52.0 32.9 8960 14.2 27 1.85 986
26 IIMR 15A x RSSV 522 98 127 288 48.4 33.6 9236 14.2 28 1.96 1043
27 IIMR 15Ax 11NRL 96 124 279 55.1 38.3 10957 13.8 29 2.17 1156
28 3026A x RSSV 466 92 127 346 50.8 38.7 5991 - 39 - -
29 296A x ICSV 1502-1 93 129 248 48.8 29.3 8586 12.4 29 1.59 844
30 ICSA 38 x SPV 2074 94 123 284 55.7 36.9 9686 14.6 29 1.70 904
31 185A x 11 NRL 85 127 223 42.2 29.6 7936 13.3 30 1.49 794
32 CSH 22 SS 92 133 281 53.9 35.7 9922 15.3 29 2.20 1169
LOC. MEAN 91 131 272 52.4 36.5 10255 14.4 29 2.22 1184
C.D. (5%) 9.58 6.07 31.59 11.66 7.71 2282.00 1.83 2.29 0.78 414.90
C.D. (1%) 12.75 8.08 41.76 15.44 10.25 3035.00 2.43 3.09 1.04 551.80
C.V. (%) 6.36 2.87 9.29 15.86 12.96 13.63 7.53 4.79 21.46 21.46
F (Probability) 0.17 0.13 0.00 0.06 0.05 0.02 0.07 0.01 0.00 0.00
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