4. Sweet sorghum breeding
A V Umakanth coordinating with scientists at several SAUs and voluntary centres
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Executive summary

Trial 1K. Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)

1.

2.

Fourteen IASSVHT entries comprising 10 varieties, 2 hybrids and 2 checks (CSV 19SS &
CSH 22 SS) were evaluated at 13 locations during kharif 2009

None of the test hybrids were significantly superior for total fresh biomass and fresh
stalk yields over the check CSH22 SS.

Among the varieties, SPSSV 35 (ICRISAT) recorded a significant superiority of 23% for
total fresh biomass and 18% for fresh stalk yields over CSV 19SS.

For grain yield, none of the test hybrids were significantly superior to the check hybrid
CSH 22SS. Among the test varieties, SPSSV 35 was significantly superior to the check CSV
19SS by 40%.

SPSSH 30 (ICRISAT) recorded 4% significant superiority for brix (%) over CSH 22SS
while among test varieties, SPSSV 41(DSR) followed by SPSSV 34 (ICRISAT) and SPSSV
43 (DSR) recorded significant superiority of 9-14% than the check CSV 19SS.

For juice yield, SPSSV 35 with a juice yield of 18907 L/ha was superior to the check CSV
19SS (15773) by 20%.

SPSSV 35 and SPSSV 39 (Rahuri) recorded 21% and 16% higher juice extraction as
compared to the check.

None of the hybrids were superior to the check hybrid for calculated bioethanol yields.
Among the test varieties, SPSSV 35 and SPSSV 41were superior to CSV 19SS by 27% and
10%.

SPSSV 36 and SPSSV 39 were relatively shoot fly tolerant among varieties while SPSSV
41, SPSSV 40 and SPSSV 42 recorded lowest stem borer deadheart formation.

SPSSV 43, SPSSH32 and CSH22SS were grain mold tolerant with good Panicle and
Threshed Grain Mold ratings (PGMR and TGMR).
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Detailed report - 2009

Trial 1K. Evaluation of initial and advanced sweet sorghum varieties and hybrids
(IASSVHT) for stalk yield, biomass, sugar content and bioethanol yields

Fourteen IASSVHT trial entries comprising 10 varieties, 2 hybrids along with 2 checks (CSV 19SS & CSH 22 SS)
were evaluated at 13 locations during kharif 2009. The promising entries for different traits are presented in the
Table 1.

Morpho-phenological traits

Days to 50% flowering varied from 81-91 days. The varieties flowered similar to the check CSV 19SS while the
hybrids SPSSH 30 (83 days) and SPSSH 32 (84 days) were significantly early (7-8%) compared to the hybrid
check CSH 22SS (90 days). Variation among locations revealed that average days to flowering was the lower at
Coimbatore followed by Hyderabad, Bijapur and Parbhani.

Days to maturity of test entries differed across locations. The hybrids SPSSH 30 (120 days) and SPSSH 32
(122 days) were significantly early to mature (5-6%) compared to the hybrid check CSH 22SS (128 days). The
varieties SPSSV 40 and SPSSV 35 were significantly late maturing.

Plant height ranged from 276 cm (SPSSV 34) to 349 cm (SPSSH 32) with a mean of 313 ¢cm. SPSSH 32 was
significantly superior to the check hybrid by 7%.

Biomass traits

Total fresh biomass varied from 44 to 69 t/ha (mean of 54 t/ha). None of the test hybrids were significantly
superior to the check CSH22 SS. Among the varieties, SPSSV 35 (ICRISAT) recorded a significant superiority of
23% over CSV 19SS. Lowest mean biomass yields were reported from Pantnagar followed by Akola.

Fresh stalk yield differed significantly across locations. Pantnagar recorded lowest mean stalk yield (18.3 t/ha)
while Parbhani recorded highest mean stalk yields (59 t/ha). The stalk yield ranged from 33 to 51 t/ha with a
mean of 39.5 t’ha. None of the test hybrids were superior to the check CSH 22SS. Among the varieties, SPSSV
35 and SPSSV 39 were significantly superior to CSV 19SS by 18% and 16%.

Per day stalk yield ranged from 288 to 440 kg/ha/day (average of 361). None of the hybrids were significantly
superior to the check CSH 22SS while SPSSV 35 was 14% numerically superior to CSV 19SS.

Grain yield ranged from 1632 to 2295 kg/ha with a mean of 1939 kg/ha. None of the test hybrids were
significantly superior to the check hybrid CSH 22SS. Among the test varieties, SPSSV 35 was significantly
superior to the check CSV 19SS by 40%.

Quality traits

Juice brix at physiological maturity varied between 14.9 and 18.1 % (mean of 16.5%). Among hybrids, SPSSH
30 (ICRISAT) recorded 4% significant superiority over CSH 22SS while among test varieties, SPSSV 41(DSR)
followed by SPSSV 34 (ICRISAT) and SPSSV 43 (DSR) recorded significant superiority of 9-14% than the check
CSV 19SS.

Juice extraction ranged from 26.5 to 38.7% (mean of 33.2%). Among the test varieties, SPSSV 35 maintained
its significant superiority for this trait too with 21% higher extraction % as compared to the check. The other
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promising test variety was SPSSV 39 (Rahuri) with a significant superiority of 16%. Lower mean values were
recorded at Anakapalle for this character.

Juice Yield: None of the hybrids have recorded any superiority over CSH 22SS. However, the variety SPSSV 35
with a juice yield of 18907 L/ha was superior to the check CSV 19SS (15773) by 20%.

Components of total sugars

Total soluble sugars (TSS) ranged from 10.7 to 14.5% with an average of 13%. None of the test hybrids were
superior to the check hybrid CSH 22SS. SPSSV 34 (ICRISAT) was significantly superior to check CSV 19SS by
21% while SPSSV 41, SPSSV 42 and SPSSV 43 from DSR had a numerical superiority of 13-18% over CSV
19SS.

The range of reducing sugars was 1.7 to 2.72% while the range of non-reducing sugars was 8.6 to 12.8%.

In case of sucrose, SPSSV 34 (31%) followed by SPSSV 41 (28%) and SPSSV 43 (21%) were significantly
superior to the check CSV 19SS.

The CCS (%) and CCS (t/ha) ranged from 5.85-9.82% and 2.68-5.23 t/ha.

Total Sugar yields: Sugar yields ranged from 1.41 to 3.07 t/ha with a mean of 1.95 t/ha. None of the test hybrids
were superior to the check CSH22 SS. Among the varieties, SPSSV 35 was significantly superior to varietal
check CSV 19SS by 35% while SPSSV 41 (12%) was numerically superior.

Ethanol yield: Calculated bioethanol yields ranged from 752 to 1592 L/ha with mean of 1058 L/ha. None of the
hybrids were superior to the check hybrid. Among the test varieties, SPSSV 35 and SPSSV 41were superior to
CSV 19SS by 27% and 10%.

Per-day bioethanol yields: Per day bioethanol yields varied from 6.5 to 12.5 L/ha/day with a mean of 8.8 L.
Among varieties, the trend for this trait was similar to ethanol yields and SPSSV 35 and SPSSV 41were superior
to CSV 19SS by 11% and 10%.

Resistance to biotic stresses

Shoot fly: At national level, the mean damage was 63.2 % with a range of 33.0- 83.7 % deadhearts. The entries
SPSSV 39 and SPSSV 36 recorded lower deadhearts (%) but none was better than resistant check.

Stem borer: SPSSV 41 (15.1%), SPSSV 40 (19.4%) and SPSSV 42 (19.8%) recorded lower deadheart
formation as against the resistant check IS 2205 (21.5%).

Diseases: SPSSV 43, SPSSH32 and CSH22SS (2.5 to 2.7) had good resistance against PGMR as good as
resistant check B 58586 (rating 1.3). Entries showing lowest TGMR were SPSSH 30, SPSSV43 and SPSSH32
with rating from 1.9 to 2.8.

The entries SPSSV 27, SPSSV 34, SPSSV35, SPSSH 30 and SPSSV42 recorded lower Downy mildew
incidence while SPSSV 27 and SPSSV 40 were blight and anthracnose tolerant.
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Conclusions

1. None of the test hybrids were superior to the check hybrid CSH 22SS for most of the important
characters like fresh stalk yield, juice yield and calculated bioethanol yields.

2. Among varieties, the entry SPSSV 35 was superior to the check CSV 19SS for total fresh biomass,
fresh stalk yield, juice yield, juice extraction and calculated bioethanol yields.

3. For brix content, SPSSH 30 among hybrids and SPSSV 41, SPSSV 34 and SPSSV 43 among test
varieties recorded significant superiority over checks.

Shortfalls

1. Non-uniformity in plot size, delay in receipt of data from some locations

Follow-up for kharif 2010

1. Based on the performance, the promising lines in initial trials will be advanced to advanced varietal and

hybrid trials

2. Pooling of hybrid parents across locations and making new hybrids in partnership mode

3. Trait specific improvement programmes for improved resistance to stem borer (DSR), shoot fly (Rahuri),
high sugar and stalk yields (Coimbatore and Rahuri).

Table 1: Promising initial and advanced sweet sorghum varieties and hybrids for stalk

yield, biomass, sugar content and bioethanol yields

Trait Mean

Min

Max

Range

CD
(0.05)

Var. check-
CSV 19SS

Hyb. check-
CSH22SS

Promising hybrids and
varieties superior to
checks

Time to 85.0
50%
flowering

(d)

81.0

91.0

10.0

3.0

83

90

Hybrids: SPSSH 30 and
SPSSH 32 were
significantly early (7-8%)
Varieties: SPSSV 27 (81),
SPSSV 34 (81) and
SPSSV 36 (82) were early
to flower

Time to 123

maturity (d)

119

129

10

3.0

121

128

Hybrids: SPSSH 30 and
SPSSH 32 were
significantly early
Varieties: SPSSV 27 and
SPSSV 34 were early by 2
days compared to CSV
19SS.
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Trait

Mean

Min

Max

Range

CD
(0.05)

Var. check-
CSV 19SS

Hyb. check-
CSH22SS

Promising hybrids and
varieties superior to
checks

Plant height
(cm)

313

276

349

73

19

311

325

Hybrids: SPSSH 32 (7%)
Varieties: SPSSV 42
(5%) recorded numerical
superiority over CSV
19SS.

Fresh
biomass

(that)

53.8

44.5

69.4

24.9

7.7

524

69.4

Hybrids: Test hybrids
were not superior.
Varieties: SPSSV 35
(23%) recorded significant
superiority over CSV
19SS.

Fresh stalk
yield (t hal)

39.5

32.7

50.7

18

38.2

50.7

Hybrids: None
Varieties: SPSSV 35 (18
%) and SPSSV 39 (16 %)

were significantly superior
to CSV 19SS.

Grain yield
(Kg ha?)

1939

1632

2295

663

594

1642

2099

Hybrids: None

Varieties: SPSSV 35 (40
%) was significantly
superior to CSV 19SS.

SPSSV 40 (30%), SPSSV
42 (29%), SPSSV 43
(19%), SPSSV 27 (19%),
SPSSV 38 (16%), SPSSV
34 (13%) and SPSSV 41
(12%) were numerically
superior

Juice brix %

16.5

14.9

18.1

3.2

11

15.9

16.5

Hybrids: SPSSH 30 (4 %)
was significantly superior
to CSH 22sSS.

Varieties: SPSSV 41(14
%), SPSSV 34 (13 %) and
SPSSV 43 (9 %) recorded
significant superiority over
CSV 19ssS.

Juice yield
(L hal)

14983

10394

19196

8802

3734

15773

19196

Hybrids: None

Varieties: SPSSV 35 and
SPSSV 39 were
numerically superior to
CSV 19SS by 20% and
9%.

Juice
extraction

(%)

33.2

26.5

38.7

12.2

5.0

32.0

37.8

Hybrids: None

Varieties: SPSSV 35 and
SPSSV 39 were
significantly superior to the
check by 21% and 16%.
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Trait

Mean | Min

Max | Range

CD
(0.05)

Var. check-
CSV 19SS

Hyb. check-
CSH22SS

Promising hybrids and
varieties superior to
checks

10

Total 13
soluble
sugars (%)

10.7

14.5 3.8

2.1 12

14.4

Hybrids: None

Varieties: SPSSV 34 was
significantly superior to
check by 21%.

SPSSV 41, SPSSV 42
and SPSSV 43 had a
numerical superiority of
13-18% over CSV 19SS.

11

Sucrose 11 8.6

(%)

12.8 4.2

12.2

Hybrids: None

Varieties: SPSSV 34
(31%) followed by SPSSV
41 (28%) and SPSSV 43
(21%) were significantly
superior to CSV 19SS

12

Sugaryield | 1.95

(tha?)

141

307 | 166

0.63 1.87

3.07

Hybrids: None

Varieties: SPSSV 35 was
significantly superior
(35%) to the check CSV
19SS

13

Bioethanol
yield (L ha
Y

1058 | 752

1592 | 840

333 1034

1592

Hybrids: None

Varieties: SPSSV 35 and
SPSSV 41 were
numerically superior to
CSV 19SS by 27% and
10%.

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

Annexure-l: Compliance report on receipt of data- Kharif -2009

S. Locations Sown on Dead line of data Data received Deviation from
No receipt (date) on deadline (days)
1 | Parbhani 1st July 30th Nov 5th Dec 5

2 | Rahuri 17th June 30th Nov 9th Nov 21

3 | Akola 7th July 30th Nov 7th Dec 7

4 | NARI-Phaltan st July 30th Nov 14th Nov -16

5 | Anakapalle 27th July 30th Nov 31st Dec 3

6 | Perumallapalle 9th June 30th Nov 14th Dec 14

7 | Somaiah Institute 24th June 30th Nov 25th Dec 25

8 | Almel-Bijapur 3rd July 30th Nov 24th Dec 24

9 | Coimbatore 29th May 30th Nov 22nd Nov -8

10 | Pantnagar 1st July 30th Nov 30th Nov -

11 | Ludhiana 19th June 30th Nov 24th Dec 24

12 | Surat 7th July 30th Nov Vitiated -

13 | DSR 11th June 30th Nov 8th Dec 8

14 | Palem 18th June 30th Nov 28th Nov -2
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