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Sweet sorghum
(Sorghum bicolor (L.) Moench)

Common name: Meethi Jawar (Hindi), God

Jwari (Marathi), Misthi Juar (Bengali, Gujarati,
Hindi), Jola (Kannada), Cholam (Malayaam,
Tamil), Janha (Oriya), Jonnalu (Telugu).

With the increase in global fuel consumption in
the past few years and also the environmental
pollution, there has been growing interest in
supplementing fossil fuel with biofuels (fuelsthat
come from plants). By blending petrol (gasoline)
with ethanol from sweet sorghum, developing
countries can save on valuable foreign exchange
spent on importing petrol and the environment.
In India, the replacement of just 20% of the grain
sorghum crop with sweet sorghum would meet
the nation’s target for a 10% blend of ethanol
in petrol. Sweet sorghum is the same species
(Sorghum bicolor L. Moench) as grain sorghum,
but has high sugar content (10-20%) in the stalks
similar with sugarcane. Although, sweet sorghum
isprimarily grown to produce sorghum syrup, but
being awater-useefficient crop, it hasthepotential
to be a good alternative feedstock for ethanol
production. It is a multi-purpose crop which can
be cultivated for simultaneous production of
grain from its panicle (ear head) asfood and feed
ingredients, sugary juicefromitsstalk for making

syrup, jaggery, or ethanol and bagasse and green
foliage as an excellent fodder for animals, as
organic fertilizer, or for paper manufacturing.
The bagasse after extraction of juice from sweet
sorghum has higher calorific value and hence,
can be used to generate power of 3.25 MW/ha
(0.5 MW/t). Bagasse can also be used as animal
fodder after suitable processing and also as a
substrate for production of second-generation
cellulosic ethanol. The biofuel development
program especialy lignocellulose bioethanol
received highest priority of late considering the
long term economic, environmental and social
benefits.

Characteristics of sweet sorghum

e High biomass productivity (45-80 t/ha).

e High Brix (soluble sugars) % ranged between
16 and 20%.

e Thick stems and juicy internodes with
maintenance of stem juiciness until maturity.

e Photo- and thermo-insensitivity so that it can
be grown throughout the year and fit into
diversified cropping systems.

e Tolerance to shoot-pests and diseases.

e Good digestibility of residues when used as
forage or for lignocellulose ethanol production.

e Tolerance to mid-season and terminal drought.

e High water and nitrogen-use efficiencies.

e Suitability for specific conversion technologies
(bmr).

e Grainyield (3.0-5.0t/ha).

| mproved sweet sorghum cultivars

Sweet sorghum varieties and hybrids have the
ability to produce extremely high stalk yields
of up to 50 t/ha, with juice Brix ranged between
18% and 22% and 1.5 and 2.5 t/ha grain. Sweet
sorghum improvement programs resulted into

the identification of several promising sweet
sorghum varieties. The performance of nationally
released cultivars during kharif season across
AICRP locationsis given below.

Performance of released hybrids and

varieties of sweet sorghum
Juice
Culti- Year | Days Daysto Fres.h Brix | yield | Adoption
var ol 0 maturit stalk yield (%) | (L/ |(season)
release | flower I whey |7 o
17- 12000- Kharif
18 Season

SSvV 84 1992 82-84 122-124 35-40
14000

csv 2005 78-80 118-120 35-40 17- 14000- Kharif

19SS 18 16000 season

CSH 2005 81-83 119-122 45-55 17- 14000- Irrigated

22SS 18 18000 areas of
kharif
Season

Csv 2011 81-83 119-122 35-40 17- 14000- Kharif

24SS 18 15000

Ccsv 2021 81-83 122-124 40-45 16- 15000- Kharif

49SS 17 17000

Sail

It can be grown on well-drained soils such as silt
loam or sandy silt clay loam soils with a depth
>0.75m. Medium to deep black soil (Vertisol)
holding at least 500 mm of plant available water
(PAW) is suitable for this crop.

L and preparation and manuring

Two ploughings followed by, levelling for good
soil tilth is required. Apply 10.0 t/ha farm yard
manure (FY M) along with last ploughing. Do not
leave the gap between the plots while planting
(continuous planting) in flat or ridge planting.

Sowing time

a. Kharif season crop (June-October): Sowing
should be taken immediately after the onset
of monsoon, preferably from second week of
June to first week of July, depending on the
onset of monsoon. Sow three seeds per hill by
hand in dibbling or with planter at 5 cm deep.

b. Rabi season crop (October-February):
Planting should be carried out from last week
of September to first week of November. The
night temperature should be above 15 °C at the

time of sowing. Irrigate the crop if, thereis no
rainfall at the time of sowing to ensure uniform
germination and establishment.

c. Summer season crop: Planting can be done
in mid-January under irrigated condition. The
crop can also be grown in rice fallows under
zero-tillage condition capitalizing residual soil
moisture of previousrice crop.

Seed rate: 8 kg/ ha (3 kg /acre) is recommended

Spacing: Row to row distance of 60 cm and plant
to plant distance of 15 cm is recommended

Plant population: Plant population of 1.10to 1.20
lakh plants/ha (40 000 to 48 000 plants/acre) is
optimum for realizing maximum productivity and
to avoid production of thin stalks that will lodge
due to heavy winds or rains.

Fertilizer management: Total 80kgN, 40kgP, and
40 kg K isrecommended. Apply 50% N, full Pand
K asabasa dose during sowing. Apply remaining
50% N as side-dress at two equal installments at
about 25-30 DAS (i.e. at fina thinning) and at
about 50-55 DAS ascertaining the availability of
soil moisture.

Thinning: First thinning should bedoneat 15 days
after planting (DAP) and retain two seedlings per
hill at 15 cm apart. Second (final) thinning needsto
be carried out at 25-30 DAP to retain single plant
per hill. Thinning operation is very essential for
uniform stand establishment and optimum growth
of plants.

Weed management: The field should be kept
weed free up to 25-30 days after sowing. Use
pre-emergence spray of atrazine @ 1.0 kg
ai./ha within 48 hrs after sowing under moist
condition. Mechanical weeding twice up to 35-
40 days age of the crop is required to check the
weed growth.

Disclaimer: Theinformation in thisleaflet was collected and synthesized from avariety of relevant sources, research results, and publications. Since, these recommendations and advisory originate from the research system, these may not perform the same way under different agro-climatic conditions. Any damage
or loss resulting from the use of this leaflet information is entirely the responsibility of the users, not the authors or the institute.



Inter-cultivation: Inter-cultivation should be
done with blade hoe or cultivator once or twice
between 20-35 days after sowing to not only check
the weed growth but also conserve soil moisture by
providing surface soil mulch.

Water management (kharif)

In case of late onset of monsoon and erratic
distribution of rainfall, plant the crop and irrigate
immediately under rainfed conditions. Irrigate the
cropif, thedry spell continuesfor morethan 20 days
on deep soils and more than 15 days on medium/
sandy loam soils especially, at critical crop growth
stages such as panicle initiation (35-40 DAS) and
boot stages (55-65 DAYS). Ensurethat crop doesnot
suffer from moisture stress during pre-flowering.
Sweet sorghum is aimed at maximizing the cane
yield similar to sugarcane. Hence, maintain soil at
equal or above field capacity. To ensure uniform
germination soils should be fully charged with
water at least in top 30 cm soil depth.

Tillering: Removethesidetillers(basal) manually,
if they occur before 20-25 DAS from the base of
the mother plant.

Pests, diseases and control measures
Crop protection: It needs to take minimum and
need-based protection measures against shoot

fly, stem borer and shoot bug, aphids etc., and
other diseases as per recommendation based-on
visual damage symptoms. The important insect
pests and diseases that need attention and their
management are given below.

Shoot fly: Carbofuran 3 G @ 20 kg/ha or
Carbofuran 3G @ 15 kg/ha as basal at the time of
sowing in soil furrows

Spotted stem borer: Carbofuran 3G inside
the whorl @ 8 kg/ha based on leaf feeding
damage or apply Chloroantraniliprole 18.5 SL
@ 0.3 ml/L

Shoot bug: Metasystox 35 EC @ 2 ml/L of water
in the whorls

Sugar cane aphids: Metasystox 35 EC @ one lit/
hain 500 lit of water at boot stage is advised.

Spider mites: Kelthane 35 EC @ onelit/hain 500
lit of water at panicle emergence is advised.
Diseases

Downy mildew: Seed treatment with apron excel
@ 3 ml /kg seed.

Stalk diseases. High sugar condition stalks are
prone to red rot and pokkah boeing disease and
need based agrochemicals are required to spray.

Foliar diseases. Dithane M 45 @ 2 g/lit of water
at stage panicleinitiation (35 DAS).

Harvesting

Harvest the crop at about 40 days after flowering
of theplants, i.e., at physiological maturity of grain
where black spot appears on the grain at the lower
end. Alternately, the Brix of standing crop can be
measured using hand Refractometer. Additionally,
the plants can also be sampled for small mill test
(SMT) to assess the juice Brix and other quality
parameters asit is practiced in sugarcane. Harvest
the panicles at the last internode and thresh the
grains separately followed by, drying. Harvest
the stalks from the ground level using sickle
and remove the leaves including sheaths. The

harvested canes can be stacked in small bundles of
10-15 kg and must be transported within 24 hours
of harvesting to the mills for crushing. There was
10% increase in bioethanol yields when sweet
sorghum harvested at hard-dough stage than at
physiological maturity.

Bio-ethanol from sweet sorghum

The convertibility of high biomass lines of
sorghum to bioethanol is of special interest as the
use of sorghum biomass for biofuel production
will not lead to food crisis. Sweet and forage
sorghums have high yield potential i.e. up to 20-
40 t/ha dry biomass and above 100 t/ha fresh
biomass and they are good source of cellulose and
hemicelluloses. Some sweet sorghum lines yield
juiceabout 78% of total plant biomassand contains
soluble fermentable sugars from 15 to 23% (by
comparison, sugarcane has 14-16%). The sugar is
composed mainly of sucrose (70-80%), fructose
and glucose. The large scale cultivation of sweet
sorghum can happen if improved cultivars with
higher sugar yield with multiple biotic and abiotic
stress tolerance are available besides the policy
support from Government of India to incentive
producers and processors.
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