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Crushing the stalks to extract juice.

Bagasse is used to make feed blocks for 
livestock.

Sharing literature on sweet sorghum with a 
NARS partner.

Director General Dar and Principal Scientist Belum VS Reddy in a 
field of CSH 22SS, a sweet sorghum hybrid.

Tasty sweet sorghum treats.

Philippines envoy visits ICRISAT sweet 
sorghum field.

(Left) Scientist P Srinivasa Rao in front of ICSV 25274 ratoon crop. 
(Right) Sweet sorghum vinegar on display.

Overview
Sweet sorghum is similar to grain sorghum 
but accumulates sugary juice in its stalk. 
Traditionally used as livestock fodder, the 
stalks can now be crushed to extract juice 
as raw material for ethanol production. 
Because of its short growing period, high 
biomass and bio-product potential, tolerance 
to drought, water-logging, salinity and acidity, 
low water requirement and greater income 
opportunities, sweet sorghum is the preferred 
crop for cultivation on dry lands in the semi-
arid tropics.

Sweet sorghum is recognized as an alternate 
feedstock for bioethanol production by the 
Government of India (National Biofuel Policy, 
December 2009).

The sweet sorghum ethanol value chain 
shows a positive net energy balance of 7.5 
and a reduction of greenhouse gas emissions 
by 86%, compared to fossil fuels.

The innovation
❖❖ Research on genetic enhancement at 

ICRISAT showed good variability for 
stalk sugar content and juice volume in 
sweet sorghum, providing ample scope to 
improve genotypes for high sugar/ethanol 
yield.

❖❖ The G × E interactions are significant, 
hence cultivars need to be customized 
for different agro-ecological zones and 
seasons.

❖❖ The heterosis for candidate traits for 
sugar yield, ie, stalk and juice yield, has 
been identified. However, no significant 
heterosis for Brix% was observed. 

❖❖ Many improved sweet sorghum female hybrid parents and restorer 
lines were developed and new hybrid combinations were identified to 
exploit heterosis for sugar yield.

❖❖ Adopting the right cultivars and crop production technology, including 
technical backstopping, enhances on-farm yields by 50-160%.

❖❖ There are no food-fuel tradeoffs with sweet sorghum cultivation as 
farmers realized 1.5 to 2 t ha-1 sugar yield and 2 to 2.5 t ha-1 grain 
yield, from demonstrations in their fields. 

❖❖ About 50 liters of ethanol can be produced per ton of sweet sorghum 
stalk.

❖❖ It was shown that a multi-feedstock based distillery with government 
policy support can be sustainable.

❖❖ Sweet sorghum bagasse (residue after crushing) with leaves is a 
valuable feed resource. Complete feed blocks based on bagasse are 
highly palatable, cost effective, and improve yields of both milk (cows) 
and meat (sheep).

❖❖ Syrup from sweet sorghum juice can also be used as a biofuel 
feedstock as well as sugar substitute in the pharma and food 
industries.

The impacts
❖❖ Many sweet sorghum hybrids were developed by seed companies 

using ICRISAT-bred materials. 
❖❖ The first sweet sorghum hybrid released in India was CSH 22SS in 

2005. The female hybrid parent (ICSB 38) was from ICRISAT.

❖❖ Varieties SPV 422 and ICSV 93046 are 
being widely cultivated in the Philippines 
for vinegar production and allied uses, and 
will be released in 2012.

❖❖ Technical backstopping on sweet sorghum 
cultivar choice, cultivation and utilization 
was provided to many distilleries in India, 
the Philippines and China.

❖❖ Varieties ICSV 93046, ICSV 25274 and 
ICSV 25280 have been identified for 
release in India due to their superior 
performance at the All India Coordinated 
Sorghum Improvement Project (AICSIP) 
multi-location trials in three years.

❖❖ About 4000 samples of improved sweet 
sorghum female hybrid parents, restorers/
varieties and hybrids have been supplied 
to over 42 countries.

Partners
The partners include NARS, advanced 
research institutes, private sector seed 
companies and farmers.


