SWEET SORGHUM BREEDING — 2018-19
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 2018

1.

Nineteen TASSVHT trial entries comprising 15 varieties, one hybrid along with three
checks (CSV 24SS, CSV 19SS & CSH 22 SS) were evaluated at 14 locations during Kharif
2018.

SPV 2462 and SPV 2595 (80 days) were early in flowering and had 5% significant
superiority over CSV 19SS for early flowering.

For total biomass and fresh stalk yields, SPV 2596 had a superiority of more than 15%
over the checks.

With respect to brix content, the varieties viz., SPV No's: 2528, 2530, 2531, 2595, 2596,
2597,2598, 2603 and 2604 recorded a superiority of 5% and more over CSV 19SS

For juice yield, the variety SPV 2602 with a juice yield of 19654 L/ha was 15% and 28%
superior to CSV 19SS (17037 L/ha) and CSV 24SS (15351 L/ha) respectively.

SPV 2600 and SPV 2601 were promising for sugar yields and computed ethanol yields.
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Trial 2: Evaluation of initial and advanced sweet sorghum varieties and hybrids
(IASSVHT)-Rabi 2018-19
1. The check CSV 19SS was the earliest to flower (66 days)
2. For total biomass and fresh stalk yields, the entries SPV 2599, SPV 2600 and SPV 2604
recorded higher yields
3. For juice brix, SPV 2528 recorded the highest brix of 14% and was significantly superior
to both the checks CSV 19SS (12.5%) and CSV 24SS (12.3%) by more than 10%.
4. With respect to juice yields, the variety SPV 2600 recorded the highest juice yield of 4586
L/ha and was superior to the best check CSV 19SS (4292 L/ha) by 7%.
5. For total sugar yields and computed ethanol yields, SPV 2528, SPV 2599, SPV 2600 , SPV
2601 and SPV 2604 were promising

Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif
2018

1. SPH 1798 and SPV 2402 were promising for total fresh biomass and dry biomass yields.

Detailed report

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids
(IASSVHT)-Kharif 2018

Nineteen IASSVHT trial entries comprising 15 varieties, one hybrid along with 3 checks (CSV 24SS, CSV 19SS
& CSH 22 SS) were evaluated at 14 locations during Kharif 2018.

Morpho-phenological traits

Days to 50% flowering varied from 80-88 days. In general, the test entries flowered similar to the checks.
However, the varieties SPV 2462 and SPV 2595 (80 days) were the earliest to flower and had 5% significant
superiority over CSV 19SS for early flowering. Variation among locations revealed that the average days to
flowering was lower (67 days) at Coimbatore. Delayed flowering was experienced at Ludhiana location (Mean -
114 days).

Days to maturity of test entries ranged from 115 to 124 days. The hybrid SPH 1880 flowered similar to the
hybrid check. Among the varieties, SPV 2530, SPV 2595 and SPV 2599 were early maturing compared to the
checks.

Plant height varied from 250 cm (CSV 24SS) to 326 cm (SPH 1880) with a mean of 272 cm. The hybrid, SPH
1880 recorded a significant superiority of 15% over the check hybrid. Among varieties, SPV 2596 recorded
significant superiority of 7% and 20% over CSV 19SS and CSV 24SS respectively. The other varieties viz., SPV
no's 2462, 2597, 2603 2604, 2598, 2602, 2530 recorded significant superiority (10% and above) compared to
CSV 24SS.

Biomass traits

Total fresh biomass varied from 49 to 63 t/ha (mean of 57 t/ha). The hybrid SPH 1880 recorded similar fresh
biomass yields as the check hybrid. None of the varieties had significant superiority over the checks. Among
varieties, SPV 2596 with a fresh biomass of 63 t/ha recorded superiority of 15% and 18% over CSV 19SS (55 t)
and CSV 24SS (53 t) respectively. The other promising variety with more than 10% superiority over both the
checks was SPV 2600. SPV No's 2462, 2530 and 2602 were 10% more yielding than CSV 24SS. Lowest mean
hiomass yields were reported from Palem followed by Indore.

Fresh stalk yield ranged from 36.5 to 48.9 t/ha with a mean of 44.3 t/ha. Among the varieties, SPV 2600 and
SPV 2596 exhibited significant superiority (19-27%) over both the checks. Variety with significant superiority over
CSV 24SS was SPV 2530 (22%). The other varieties with >10% numerical superiority over the checks were SPV
No's 2462, 2528, 2531, 2599, 2601 and 2602.
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Grain yield ranged from 1388 to 2044 kg/ha with a mean of 1735 kg/ha. The hybrid SPH 1880 did not record
any superiority over the check hybrid. None of the varieties have recorded any superiority over CSV 24SS for this
trait. However, most of the varieties (except SPV 2604) have recorded superiority over the other check CSV
19SS.

Quality traits

Juice brix at physiological maturity varied between 14.2 and 16.8 % (mean of 15.7%). The hybrid SPH 1880
was on par to the check. All varieties were superior to CSV 24SS for this character. The varieties SPV No's:
2528, 2530, 2531, 2595, 2596, 2597,2598, 2603 and 2604 recorded a superiority of 5% and more over CSV
19SS. Highest mean brix content (19.1%) was recorded at Indore.

Juice yield ranged from 13022 L/ha to 19654 L/ha with a mean of 18359 L/ha. The variety SPV 2602 with a
juice yield of 19654 L/ha was 15% and 28% superior to CSV 19SS and CSV 24SS respectively. The other
varieties with 10% and more superiority over CSV 24SS were SPV No's: 2530, 2599, 2600, 2601 and 2602. The
hybrid SPH 1880 didn’t record any superiority over the check hybrid CSH 22SS.

Juice extraction ranged from 27 to 33% (mean of 30%). None of the varieties and hybrid has recorded any
significant superiority over the respective checks. SPV 2530 (7%) and SPV 2602 (6%) recorded numerical
superiority over both the checks.

Components of total sugars

Total soluble sugars (TSS) ranged from 12.5 to 14.7% with an average of 13.7%. The hybrid SPH 1880 was on
par to the check. Most of the varieties were superior to CSV 24SS for this character. The varieties SPV No's:
2531, 2595, 2596, 2597 and 2604 recorded a superiority of 5% and more over CSV 19SS. The range of
reducing sugars was 3.2 to 4.6% while the range of non-reducing sugars was 9.1 to 10%. Most of the
varieties were superior to CSV 24SS for this character.

Total sugar yields: Sugar yields ranged from 1.56 to 2.77 t/ha with a mean of 2.46 t/ha. Among the varieties,
SPV 2601 (2.53 t/ha) followed by SPV 2600 (2.51 t/ha) recorded the higher total sugar yields.

Ethanol yield: Computed bioethanol yields ranged from 829 to 1471 L/ha with a mean of 1311 L/ha. The check
hybrid CSH 22SS recorded the highest ethanol yields of 1471 L/ha. SPV 2601 among varieties recorded the
highest computed ethanol content of 1344 L/ha followed by SPV 2600, which showed the ethanol yields of 1336
L/ha. The other promising varieties were SPV 2602 (1301 L/ha), SPV 2599 (1275 L/ha), SPV 2528 (1272 L/ha),
SPV 2530 (1230 L/ha) and SPV 2596 (1227 L/ha). All these varieties had a superiority ranging from 19-30% over
CSV 24SS.

Resistance to biotic stresses
Insects:
1. Shoot fly resistance: The entries SPV 2604 and SPV 2530 were promising with lower deadheart
percentage.
2. Stem borer resistance: SPV No's 2598, 2595 and 2604 recorded lower damage than the best
commercial check.

Diseases:
1. SPV2528, SPV2599, SPH 1880, SPV2596 and SPV2605 were promising for grain mold resistance.
2. The entries SPH 1880, SPV 2604 and SPV 2605 were promising for foliar disease resistance.

Conclusions
1. For total biomass and fresh stalk yields, SPV 2596 and SPV 2600 were superior to both the checks.
They were promising for computed ethanol yields too.
2. SPV 2530 was promising for a range of characters like brix, juice yield, total sugar yields and computed
ethanol yields. It was also promising for shoot fly tolerance.
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Trial 2: Evaluation of initial and advanced sweet sorghum varieties and hybrids
(IASSVHT)-Rabi 2018-19

The genotypes, which were tested during Kharif 2018, were tested again for their performance during rabi 2018-
19 to identify genotypes with stable yields across kharif and rabi seasons. The trial was conducted at three
locations viz., Parbhani, Rahuri and Hyderabad. Due to severe armyworm infestation at Hyderabad location, the
trial was vitiated

Morpho-phenological traits

Days to 50% flowering ranged from 66-77 days with a mean of 72 days. The check CSV 19SS was the earliest
to flower (66 days). SPV 2462 was another entry with early flowering (67 days) and was significantly early (by
11%) compared to the other check CSV 24SS (75 days). Flowering was similar at Rahuri and Parbhani. SPV
2462 was promising for early flowering both in kharif and rabi seasons.

Days to maturity ranged from 110-119 days. The entries, which flowered early, were the first to mature in the
trial and the trend was similar to days to flowering.

Plant height ranged from 199 cm (CSV 24SS) to 278 cm (SPH 1880) with a mean of 227 cm. The varieties viz.,
SPV No's 2605, 2596 and 2598 recorded a significant superiority of 20% and above over the check CSV 24SS.
It was gratifying to note that SPV 2596 recorded consistent superiority for this trait over the checks across kharif
and rabi seasons.

Biomass traits

Total fresh biomass varied from 30 to 44 t/ha (mean of 36 t/ha). The test variety SPV 2604 recorded the
highest fresh biomass yield of 44 t/ha and was 14% and 19% superior to the checks CSV 19SS (39 t/ha) and
CSV 24SS (37 t/ha) respectively. The other promising varieties were SPV 2600 (44 t/ha), SPV 2599 (42 t/ha) and
SPV 2601(40 t/ha). SPV 2600 performed consistently across seasons for fresh biomass yield.

Fresh stalk yield ranged from 16 to 25 t/ha with a mean of 20 t/ha. Among the varieties SPV 2604 (25 t/ha)
followed by SPV 2599 (23 t/ha) and SPV 2600 (23 t/ha) recorded higher yields compared to CSV 24SS. Similar
to fresh biomass, SPV 2600 performed consistently over kharif and rabi seasons for this trait.

Grain yield ranged from 1616 kg/ha (SPV 2595) to 2573 kg/ha (SPV 2603 kg/ha) with a mean of 2192 kg/ha.
The range for grain yields was higher during rabi compared to kharif. None of the varieties were superior to CSV
24SS. However, the varieties SPV 2603 and SPV 2531 were superior to CSV 19SS.

Quality traits

Juice brix at physiological maturity varied between 11.6 and 14 % (mean of 12.6%). SPV 2528 recorded the
highest brix of 14% and was significantly superior to both the checks CSV 19SS (12.5%) and CSV 24SS (12.3%)
by more than 10%. SPV 2531 and SPV 2601 were the other promising genotypes for this trait. The hybrid, SPH
1880 with a brix content of 13% was 7% superior to the check CSH 22SS (12.1%). SPV 2528 and SPV 2531
performed consistently across seasons for this trait.

Juice yield ranged from 3146 L/ha to 4586 L/ha with a mean of 3829 L/ha. The variety SPV 2600 recorded the
highest juice yield of 4586 L/ha and was superior to the best check CSV 19SS (4292 L/ha) by 7%. The other
varieties, which performed better than check CSV 24SS, were SPV 2599 and SPV 2604. The varieties SPV 2599
and SPV 2600 exhibited consistent superiority for juice yield over both the seasons w.r.t the check CSV 24SS.

Juice extraction ranged from 29% to 37% (mean of 32%). SPV 2528 recorded more than 10% superiority over
both the checks.

Components of total sugars

Total soluble sugars (TSS) ranged from 10.3 to 12.4% with an average of 11.2%. The range of reducing
sugars was 1.2 to 1.41% while the range of non-reducing sugars was 9.04 to 9.84%. CSV 24SS recorded the
highest non-reducing sugar content of 9.84%.
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Total sugar yields: Sugar yields ranged from 0.34 to 0.51 t/ha with a mean of 0.41 t/ha. SPV 2528 recorded a
superiority of more than 10% over both the checks. The other promising varieties over CSV 24SS were SPV
2599, SPV 2600, SPV 2601 and SPV 2604. SPV 2600 and SPV 2601 performed consistently over the checks
across seasons for this character.

Ethanol yield: Computed bioethanol yields ranged from 183 to 273 L/ha with mean of 220 L/ha. The trend was
similar to total sugar yield. SPV Nos 2528, 2600 and 2601 were superior for this trait in both the seasons.

Over all conclusions:

e With respect to total fresh biomass and fresh stalk yields, SPV 2600 performed consistently across

seasons

e For juice yield, the varieties SPV 2599 and SPV 2600 exhibited consistent superiority over both the

seasons

e SPV 2528 and SPV 2531 performed consistently across seasons for high brix (%).
e SPV Nos 2528, 2600 and 2601 were superior to the checks for total sugar yields and computed ethanol
yields during both kharif and rabi seasons

Follow-up for kharif 2019
1. Based on the performance, the promising lines in initial trials will be advanced to advanced varietal and

hybrid trials

Table 1: Promising initial and advanced sweet sorghum varieties and hybrids for stalk yield, biomass,
sugar content and bioethanol yields, Kharif 2018

. Trait Mean Min Max | Range | CD | Var.check | Hyb.Check Promising hybrids and
N (0.05) | CSV 24SS CSH22SS | varieties superior to checks
1 | Timeto50% 85.0 80.0 88.0 8 39 84 88 Varieties: SPV 2462, SPV
flowering (d) 2595 (5% for early flowering)
2 | Timeto 119 115 124 9 4.0 117 124 Varieties: SPV 2530, SPV
maturity (d) 2595 and SPV 2599
3 | Plant height 272 250 326 76 175 250 284 Hybrids: SPH 1880 (15%)
(cm) Varieties: SPV No's 2596,
2462, 2597, 2603 2604, 2598,
2602, 2530
4 | Total fresh 56.8 49 63 14 8.6 53.3 53.5 Varieties: SPV No's 2596,
biomass 2600, 2462, 2530, 2602
(tha?)
5 | Fresh stalk 44 37 49 12 73 38 42 Hybrids: SPH 1880 (9%)
yield (t ha'l) Varieties: SPV 2600, 2596,
2530, 2462, 2528, 2531,
2599, 2601, 2602
6 | Grainyield 1735 1388 2044 838 656 2044 1916
(Kg ha'l)
7 | Juice brix % 15.7 14.2 16.8 2.6 1.16 14.2 15.9 Hybrids: SPH 1858 and SPH
1861 (5%)
Varieties: SPV No's: 2528,
2530, 2531, 2595, 2596,
2597, 2598, 2603 and 2604
(5%)
8 | Juice extraction 30 27 33 6 39 31.2 28.9
(%)
9 | Juice yield 18359 | 13022 | 19654 | 6632 15351 18844 Varieties: SPV No's: 2602,
(L ha) 2530, 2599, 2600, 2601 and
2302
10 | Total soluble 13.7 12.5 14.7 2.2 1.1 12.5 13.8 Varieties: SPV No's: 2531,
sugars (%) 2595, 2596, 2597 and 2604
11 | Non-reducing 9.6 9.1 9.9 0.8 1.0 9.3 94 Varieties: SPV 2595

sugars
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. Trait Mean Min Max | Range | CD | Var.check | Hyb.Check Promising hybrids and

N (0.05) | CSV 24SS CSH22SS | varieties superior to checks
(Sucrose) (%)

12 | Total sugar 2.46 1.56 2.77 121 0.59 1.94 2.77 Varieties: SPV 2601, SPV
yield 2600
(tha?)

13 | Computed 1311 829 1471 642 311 1032 1471 Varieties SPV 2601, SPV
ethanol yield (L 2600, SPV 2602, SPV 2599,
ha?) SPV 2528, SPV 2530, SPV

2596

NB: Values in the parentheses indicate the percent superiority over check.

Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif
2018

Eleven trial entries including CSH 13 and sweet sorghum check CSH 22SS were evaluated at seven locations
viz., Deesa, Parbhani, Pantnagar, Rahuri, Ludhiana, Hyderabad and Surat during kharif 2018.

Morpho-phenological traits

Days to 50% flowering varied from 85-106 days with a mean of 95 days. The check CSH 13 with a days to
flowering of 85 days was the earliest to flower. The next promising entry for early flowering was SPH 1797 (88
days). At Ludhiana, the flowering was delayed while it was early at Parbhani.

Days to maturity of test entries ranged from 124 (CSH 13) to 143 days (SPV 2402). SPH 1797 and SPV 2609
matured below 130 days.

Plant height varied from 261 cm (CSH 13) to 331 cm (SPH 1798) with a mean of 286 cm. The mean plant height
was more at Parbhani followed by Pantnagar.

Biomass traits

Total fresh biomass differed across locations and it varied from 44.1 to 61.8 t/ha (mean of 50 t/ha). SPH 1798
recorded the highest biomass yields of 61.8 t/ha and was 16% superior to the check CSH 22SS (53.1 t/ha). SPV
2402 was another promising entry for biomass (55.9 t/ha) and had 5% superiority over the check CSH 22SS.
Lowest mean biomass yields were reported from Deesa while highest mean hiomass yields were observed at
Surat.

Dry biomass yield ranged from 14.8 to 22 t/ha with a mean of 17.5 t/ha. Unlike fresh biomass, it didn't differ
across locations. SPV 2610 recorded the highest dry biomass of 22 t/ha and was 23% superior to the check CSH
22SS (17.8 t/ha). The other promising genotypes were SPV no’s: 2606, 2609, 2402 and SPH 1798.

Juice brix at physiological maturity varied between 13.3 and 17.6 % (mean of 15.9%). SPV 2609 recorded the
highest brix of 17.6% and was 16% superior to the check CSH 22SS (15.2%).

Grain yield ranged from 445 to 1486 kg/ha with a mean of 907 kg/ha. SPH 1797 recorded the highest grain yield
of 1486 kg/ha and was 46% superior to the check CSH 22SS (1016 kg/ha).
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