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SWEET SORGHUM BREEDING — 2019-20
A 'V 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 2019

o Eighteen IASSVHT trial entries comprising 15 varieties and 2 varietal checks (CSV 19SS and CSV
24SS) and one hybrid, CSH 22SS were evaluated at 12 locations during Kharif 2019.

e SPV 2699 (75 days) was the earliest to flower followed by SPV 2692 (76 days).

e For total biomass and fresh stalk yields, SPV 2601 had a superiority of >20% over CSV 24SS.

o With respect to brix content, SPV 2696 recorded the highest brix content of 16.7% and was superior to
both the checks.

e For juice yield, SPV Nos 2529, 2600, 2604 and 2695 were superior to both the checks.

e SPV 2530 and SPV 2529 were promising for sugar yields and calculated ethanol yields.

Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2019
e SPH 1798 and SPV 2402 were promising for total fresh biomass and dry biomass.

Trial 4: Brown midrib sorghum trial (BMRT) - Kharif 2019
o Almost all the entries except SPV 2717 recorded 10% and more superiority for green fodder yield over
the brown midrib check SPV 2018.

Detailed report

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Kharif 2019
Eighteen IASSVHT trial entries comprising 15 varieties and 2 varietal checks (CSV 19SS and CSV 24SS) and
one hybrid, CSH 22SS were evaluated at 12 locations during Kharif 2019.
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Morpho-phenological traits

Days to 50% flowering varied from 75-82 days. Among the varieties, SPV 2699 (75 days) was the earliest to
flower followed by SPV 2692 (76 days). Variation among locations revealed that average days to flowering was
lower (66 days) at Palem. Delayed flowering was experienced at Surat location (Mean - 89 days).

Days to maturity of test entries ranged from 117 to 123 days. The test entries SPV 2699, SPV 2695 and SPV
2692, which were early to flower, were also early maturing.

Plant height varied from 271 cm (SPV 2694) to 336 cm (SPV 2530) with a mean of 288 cm. SPV 2530 recorded
a superiority of 13% over CSV 19SS.

Biomass traits

Total fresh biomass varied from 52.9 to 66.3 t/ha (mean of 58.5 t/ha). SPV 2601 and SPV 2698 were 20% and
12% more yielding than CSV 24SS. Lowest mean biomass yields were reported from Palem and Hagari (<30
t/ha) and hence were not considered for analysis.

Fresh stalk yield ranged from 37.8 to 47 t/ha with a mean of 42.2 t/ha. SPV 2601 with a fresh stalk yield of 47
t/ha was 24% significantly superior to the check CSV 24SS (37.8 t/ha). It also had a superiority of 3% over the
best check CSV 19 SS. Lowest mean biomass yields were reported from Palem and Hagari (<30 t/ha) and hence
were not considered for analysis.

Grain yield ranged from 1278 to 2180 kg/ha with a mean of 1745 kg/ha. The variety SPV 2600 recorded the
highest grain yield of 2180 kg/ha. None of the varieties was superior to CSV 24 SS for this trait.

Quality traits

Juice brix at physiological maturity varied between 15.2 and 16.7 % (mean of 16 %). SPV 2696 recorded the
highest brix content of 16.7% and was superior to both the checks. Highest mean brix content (18.6%) was
recorded at Akola.

Juice yield ranged from 11705 L/ha to 15572 L/ha with a mean of 14259 L/ha. The varieties viz., SPV Nos
2529, 2600, 2604 and 2695 were superior to both the checks.

Juice extraction ranged from 34.6 to 48.2 % (mean of 42.3%). SPV 2695 (48.2%), SPV 2698 (47.5%), SPV
2699 (46.2%) and SPV 2602 (46%) recorded significant superiority of more than 15% over CSV 19 SS.

Components of total sugars

Total soluble sugars (TSS) ranged from 13.4 to 14.7% with an average of 14.1%. SPV 2696 recorded the
highest TSS (14.7%) and was 7% significantly superior to the check CSV 24SS. The range of reducing sugars
was 1.69 to 2.12% while the range of non-reducing sugars was 8.21 to 9.67%. The entries SPV Nos 2696,
2530 and 2695 were promising for this trait as they have recorded more than 5% superiority over the checks.

Total sugar yields: Sugar yields ranged from 1.55 to 2.15 t/ha with a mean of 1.90 t/ha. The varieties, SPV Nos
2530, 2529, 2600 and 2604 recorded higher sugar yields than both the checks.

Computed ethanol yield: Computed ethanol yields ranged from 825 to 1143 L/ha with mean of 1012 L/ha. SPV
2530 followed by SPV 2529 recorded more than 1140 L/ha and were 8% and 19% superior to the checks CSV
19SS (1060 L/ha) and CSV 24SS (958 L/ha) respectively.

Resistance to biotic stresses

Insects:

Shoot fly resistance: The entries SPV 2693, SPV 2530, SPV 2604, SPV 2692 were promising for lower
percentage of deadhearts as compared to the best check.

Stem borer resistance: SPV 2530, SPV 2604, SPV 2693 and SPV 2696 recorded low damage.
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Diseases:
Anthracnose: The test entries SPV2696, SPV2700 and CSV24SS were resistant while SPV2695, SPV2699,
SPV2529, SPV2604 and CSV19SS were moderately resistant

Conclusions
1. For total biomass and fresh stalk yields, SPV 2601 was superior to the checks
2. SPV Nos: 2529, 2600, 2604 were promising for juice and total sugar yields, while SPV 2530 and SPV
2529 were promising for calculated ethanol yields.
3. 'SPV 2693, SPV 2530 and SPV 2604 were promising for shoot fly and stem borer tolerance while SPV
2604 was also promising for anthracnose tolerance

Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2019
Nine trial entries including the checks CSH 22SS and CSH 13 were evaluated at 7 locations viz., Deesa,
Parbhani, Pantnagar, Rahuri, Ludhiana, Hyderabad and Surat during kharif 2019.

Morpho-phenological traits

Days to 50% flowering varied from 78-105 days with a mean of 92 days. The check CSH 13 was the earliest to
flower (78 days) followed by entry SPV 2712 with a days to flowering of 84 days. The other check CSH 22SS
flowered in 88 days. At Pantnagar, the flowering was delayed (Mean-106 days)..

Days to maturity of test entries ranged from 122 (CSH 13) to 145 days (SPV 2402). The trend was similar to
days to flower.

Plant height varied from 256 cm (CSH 13) to 357 ¢cm (SPH 1798) with a mean of 290 ¢cm. The mean plant height
was more at Pantnagar followed by Hyderabad.

Stem girth of test entries ranged from 3.48 cm (SPV 2713) to 4 cm (CSH 22 SS).
Brix content varied from 13.7 % (SPV 2610) to 16.8 % (CSH 22 SS).

Biomass traits

Total fresh biomass varied from 45.7 to 73.5 t/ha (mean of 55.4 t/ha). The hybrid SPH 1798 recorded the
highest biomass yields of 73.5 t/ha and was 16% superior to the check CSH 22SS (63.2 t/ha). Among varieties,
SPV 2402 was promising entry for biomass (60.1 t/ha). Lowest mean biomass yields were reported from
Parbhani while highest mean biomass yields were observed at Hyderabad.

Dry biomass yield ranged from 21.6 to 32.4 t/ha with a mean of 27.2 t/ha. SPH 1798 recorded the highest dry
biomass of 32.4 t/ha and was 19% superior to the check CSH 22SS (32.1 t/ha). SPV 2714 and SPV 2402 among
varieties, were promising for this trait.

Per day productivity ranged from 170 kg/ha (SPV 2610) to 255 kg/ha (SPH 1798) with a mean of 214 kg/ha..

Grain yield ranged from 540 to 2011 kg/ha with a mean of 930 kg/ha. CSH 13 recorded the highest grain yield of
2011 kg/ha followed by CSH 22 SS (1396 kg/ha).

Trial 4: Brown midrib sorghum trial (BMRT) - Kharif 2019

For the first time, a trial exclusively to evaluate brown midrib sorghums was started under AICRP on sorghum
during Kharif 2019 in pursuance of the decisions taken during the 49th Annual Group Meeting of the All India
Coordinated Research Project on Sorghum, which was held at the Chaudhary Charan Singh Haryana
Agricultural University, Hisar, Haryana during May 28-30, 2019. Ten trial entries including the brown midrib check
SPV 2018 and normal forage checks viz., CSV 21F and CSV 30F were evaluated for single-cut forage traits at 6
locations viz., Coimbatore, Ludhiana, Pantnagar, Parbhani, Surat and Udaipur during kharif 2019.
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Days to 50% flowering varied from 78-89 days with a mean of 84 days. The normal forage check CSV 21F was
the earliest to flower (78 days) followed by entry SPV 2018 with a days to flowering of 81 days. At Pantnagar,
the flowering was delayed (Mean-100 days)..

Plant height varied from 245 cm (SPV 2018) to 305 cm (SPV 2720) with a mean of 274 cm. The mean plant
height was more at Pantnagar followed by Udaipur.

Stem girth of test entries ranged from 2.44 cm (CSV 21F) to 3.18 cm (SPV 2717).
TSS (%) varied from 10 % (SPV 2717) to 11.5 % (SPV 2715).

Leaf length ranged from 79 c¢cm to 88.7 cm (mean of 83.2 cm) while leaf breadth varied from 6.92 ¢cm to 8.35
cm. Number of leaves ranged from 10 (SPV 2018) to 14 (SPV 2718)

Green fodder yield ranged from 398 g/ha (SPV 2018) to 572 g/ha (SPV 2719) with a mean of 479 g/ha. SPV
2719 recorded a significant superiority of 44% over the check. Almost all the entries except SPV 2717 recorded
10% and more superiority over SPV 2018.

Dry fodder yield ranged from 107 g/ha (SPV 2717) to 152 g/ha (SPV 2720) with a mean of 130 g/ha.
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