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Forage Sorghum




Forage sorghum
Sorghum bicolor (L.) Moench

Common name: Chara, Chari, Jwari (Marathi), Juar
(Bengali, Gujarati, Hindi), Jola (Kannada), Cholam
(Malayalam,Tamil), Janha (Oriya), Jonnalu (Telugu),
Other names: Milo, Chari.

Quick growth, high yielding ability, high dry matter
content, leafiness, wider adaptability and drought
resistance make sorghum an ideal forage crop. Almost
60-70% of total forage demand in kharif is met from
sorghum. It can be utilized in various forms like green
chop, silage and hay. Extensive adventitious fibrous
root system of forage sorghum which grows up to 140
cm depth can draw more moisture and nutrients at a
much faster rate from the soil. Sorghum has the highest
dry matter accumulation rate (up to 50 g dry matter/
m?). Thus, sorghum has the ability to provide good dry
matter yield even in the rainfed low-fertility farming
situations of the semi-arid tropics. Sorghum has all
the essential attributes both as dry land and irrigated
forage crop suited to warmer tropics where sunlight
is abundant. Sorghum is suitable for silage and hay
making and thus, supplement the nutritious supply to
the cattles in lean season.

Types of forage sorghum

The most fundamental management decision, aforage
sorghum producer makes is, how the forage will be
utilized, which in turn affects the type and variety of
forage sorghum to grow. In India, single-cut, multi-
cut and dual-purpose genotypes are popular. The main
types of forage sorghums are sudan grass varieties,
sudan x sudan grass hybrids, grain sorghum x sudan
grass hybrids, grain sorghum x grain sorghum hybrids
and dual-purpose varieties. In general, in the northern
belt, sudan grass varieties and grain sorghum xsudan
grass hybrids are popular.

Climate

Relative humidity of 80-85% issuitablefor crop growth
in kharif and 500-750 mm average rainfall; optimum
temperature is 33-34 °C in kharif is idea for good
growth. While temperature above 24-25 °C during rabi
is suitable. Optimum soil temperature of 18-21 °C is
for good germination.

I mproved forage sor ghum cultivar sfor different
regions

Development of improved varietieshybrids and
production technology has led to an average yield of
50 t/ha in single cut forage sorghum and up to 70 t/
ha in multi-cut hybrids. A number of forage sorghum
varieties were released in our country.

The list of single, multi-cut and dual purpose sorghum
genotypes recommended for different states are given
in below table.

Multi- :
: L Multi-cut
Single cut varieties cut o
: varieties
hybrids

1. All States Chari 3, HC 308, CSH CSV 33MF,SSG
PCH 106, 20MF,  59-3, Pusa Chari
Pant Chari 5, CSH 6, Pusa Chari 23
CSV 30F, CSV 21F, 24MF
2. Haryana B 20, JS 263, IS 29- - -
1, HI513, HJ 541
3. Punjadb - Punjab  SL 44
Sudex
Chari 1
Punjab
Sudex
Chari 4
4. Tamil Nadu K1,K7,CSV32F - Co (Fs) 29,
CSV 33MF
5. Gujarat GFSH1,GFS5 - GFS4
6. Rgasthan Pratap Chari 1080 - = -
7. Uttarakhand PantChari7 = -—-- Pant Chari 6
Pant Chari 8
8. Maharashtra Ruchira, CSV 32F CSH CSV 33MF

Soil

Levelled and well drained land is preferred. Loam,
sandy loam, light and average black soil with good
drainage are suitable and 6.5 to 7.5 pH is optimum for
good plant growth.

Field preparation and sowing

One summer ploughing followed by 2-3 harrowings
and planking are required for making the land powdery
and clump-free.

Land preparatic-)n
Sowing time

Sowing timeof sorghum dependsupon soil temperature,
weather parameters and harvesting scheme of the crop.
However, March 20 to April 10 is the best period
for summer and for monsoon season sowing should
be done at the first showers. The multi-cut varieties/
hybrids should be sown in first fortnight of April. The
sowing time can be extended up-to first week of May
depending upon the availability of land and irrigation.
Usually, the onset of monsoon or second week of June
is suitable for single-cut forage sorghum. The single-
cut and two-cut varieties may be sown between 15 June
to 30 June, with onset of monsoon. In Tarai region of
Uttarakhand, the best time of sowing isfrom last week
of May to first fortnight of June. This helps to avoid
major pests. The multi-cut varieties / hybrids can be
sown early under irrigation as a summer crop.

Seed rate and seed treatment

Multi-cut forage sorghum: Seed rate is 10 kg/ha (4 kg/
acre) with spacing of 45 cm between rows, irrigation as
and when required or at 7 to 10 daysinterval in summer
season.

Single-cut forage sorghum: Seed rate is 25 kg/ha (10 kg/
acre) with spacing of 30 cm between rows.

Method of sowing

For proper germination, seed should be sown at adepth
of 2.5-4.0 cm in rows with 25-30 cm spacing. In case,
the field has not been prepared in time, sowing should
be done through broadcasting with 15-20% higher seed
rate.

Fertilizersand nutrient management

Sorghum being a cereal and high biomass crop
requires balanced fertilizer to get higher yields. In
case of single-cut varieties;, 80 kg N/ha in two split
doses is optimum under irrigated condition. First half
is applied as basal during last ploughing or at the

time of sowing and remaining half is to be applied
after 35-40 days after sowing when there is adequate
moisture in the soil. In rainfed areas; 40 kg N/ha as
basal is preferred. In multi-cut varieties, 100-120 kg
N/ha is recommended in three split doses. First, one-
third of it should be applied at the time of sowing. The
second dose of one-third is given after thefirst cut and
remaining one-third after second cut. These split doses
should be given when there is adequate moisture in
the soil. Applying 8-10 t/ha compost or FYM before
sowing isessential in poor light soils. Use 35-45 kg N/
ha at 35-40 days after sowing in single cut (or) 10-15
t/ha compost/ FYM before sowing and 40-45 kg N/ha
in equal split dose after each cutting (except last cut)
in multi-cut sorghum.

Water management

Generally, sorghum crop is sown in rainy season, does
not require any irrigation. One or two irrigations can
be given at an interval of 15-20 days as and when need
arises or during prolonged dry spell. Water stagnation
should be avoided. Crop sown in March or April will
require first irrigation after 15-20 days of sowing and
subsequent irrigations at an interval of 10-15 days.
In multi-cut varieties, the crop should be irrigated
immediately after every cut for better regeneration and
faster growth.

Weed management

The field should be kept weed free up to 25-30 days
after sowing. Common weeds are Motha (Cyperus
rotundus), Doob (Cynodon dactylon) and other broad-
leaf weeds. Weeds are amajor problemininitial stages
of crop growth and compete for water and nutrients.
Well-prepared land, optimum seed rate and good
germination usually suppress the weeds at early stage
and later, crop canopy does not allow weedsto survive.
Summer ploughing to keep field weed free and 1-2
hand weedings after 15-20 days of crop sowing reduces
weeds, considerably. The pre-emergence spray of
Atrazine @ 0.5 kg a.i/ha effectively controlsthe weeds.
Spray of weedicide should be taken up immediately
after 48 hrsof sowing and it needsto be ensured that the
soil surfaceismoist. For integrated weed management,
a summer ploughing, well-prepared land, 1-2 hand
weedings and use of optimum seed rate with seeds
having good germination percentage is required.

I nsect-pests, diseases and their management
Foliar spraysand systemic chemicalsneedto beavoided
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as the whole plant is the food for cattle at flowering or
cutting stage. The symptoms and control measures for
Insect-pest and diseases are mentioned in below.

I nsect-pests

Shoot fly

Symptoms: Occursin seedling stage, wilting and drying
of central leaf, peduncle tunnelling appear as typical
‘dead heart’, damaged plants produce side tillers and
increase infestation

Control measures: Sowing in end of Sept to 1% week
of Oct and releasing egg parasite Trichogramma chilonis
Ishii @ 12.5 lakh ha! are advised.

Stem borer

Symptoms: Attacks crop from 2™ week after
germination, irregular-shaped holes on leaves, blend of
punctures and scratches of epidermal feeding appear,
sometimes‘ dead heart” symptoms al so appear in young
plants.

Control measures: Up-root or burn the stubbles and
remove stems/stalks to prevent carryover.

Fall army worm (FAW)

Symptoms: 1% & 2™ instar larvae scrape the leaves by
skeletonizing upper epidermis, 3 instar make ragged
edged holes on whorl, 5" instar larvae start feeding
voraciously with 1-2 larvae in each whorl

Control measures. Deep ploughing exposes larvae and
pupae to sunlight and natural enemies, Collect and
destroy egg masses/larvae, deploy pheromone traps @
12 traps/ha, erect bird perches @ 25/ha after sowing.

Diseases
For seed production, thefoll owing di sease management
practices are recommended.

1. Panicle diseases

Grain mold
Symptoms: The infected grains develop pink, white,
gray or black colour moldy growth on grain surface.

Control measures: Avoid cultivarsthat arelikely to mature
in heavy rains. Harvesting of paniclesimmediately after
maturity. Spraying of fungicides Propiconazole @ 0.2%
ai) or bio-agents Trichoderma harzianum liq broth @
10 ml/L water on panicles reduces mold severity and
increase clean grains.

Ergot/sugary disease
Symptoms: Droplet of sticky liquid exudes from the
florets

Control measures: Ensuring synchrony of flowering (A
and R lines) in seed production plots. Early sowing,
removal of collatera host from the field bunds and
mechanical removal of sclerotiafrom seedsare advised.

2. Foliar diseases

Anthracnose

Symptoms. Small, brown to dark brown circular to
elongated lesions speckled with black dots appear on
leaf blade, mid-rib and stalk.

Control measures: Use of clean seed, destroying plant
refuses, crop rotation, removal of host weed plantslike
Sudan grass, Johnson grassis essential.

Anthracnose

Downy mildew

Symptoms: Appearance of vivid green and white stripes
on leaves and white patches of oospores. Whole leaves
may become chlorotic and plants usually fail to exert
panicles.

Control measures. Deep ploughing before planting
to destroy oospores. Rouging out of infected plants
and burning them. Crop rotation. Seed dressing with
Metal axyl/Ridomil 25 at 1 g a.i./kg seed.

Rust
Symptoms: Ruptured pustules releasing red to brown
powdery masses from leaf.

Control measures. Use clean seed, crop rotation,
destroying of plant refuses, Spraying of Dithane M 45
@ 0.2% thrice at 10 days intervals starting at 30 DAE.

Zonate leaf spot

Symptoms. Circular lesions with concentric banding
formed out of fungal growth.

Control measures: Use clean seed, crop rotation,
destroying of plant refuses

*DAE-Days after emergence

Zonate leaf spot

M anagement
poisoning

of hydrocyanic acid (HCN)

Hydrogen cyanide (HCN) is highest at an early stage
of 35-40 days after sowing. It decreases gradually with
the growth of the crop. The HCN in excessi.e. > 200
ppm or mg/kg is toxic. HCN content increases under
moisture stress. In most of sorghum varieties, HCN
decreases below toxic level after 40 days of the crop
growth. In summer, crop should be irrigated 2-3 days
before harvesting or elseit is safer to harvest crop after
flowering.

Cropping systems

Mixed cropping

Planting of legumes like, cowpea, guar, green gram,
black gram or pigeon pea along with fodder sorghum
in 2:1 ratio increases fodder yield and quality. In low
rainfall or less irrigated areas, mixed cropping of

sorghum and guar is desirable. In irrigated or high
rainfall areas, mixed cropping with cowpea gives high
green fodder yield. The erect variety of fodder cowpea
is preferred.

Crop rotation

The yield of sorghum is high when planted after
leguminous crop like, berseem, and lucerne (alfaalfa).
It saves nitrogen application to sorghum crop. Popular
crop rotation with fodder sorghum includes, fodder
sorghum-berseem-maize + cowpea (one year), fodder
sorghum-oat-maize + cowpea (one year), maize
(grain)-whesat-fodder sorghum + cowpea (2 years),
fodder sorghum-pea (grain)-sugarcane (2 years).

Harvesting

The quality of forage is dependent on the stage of
harvesting of the crop. As the crop matures, thereis a
decrease in |leaf/stem ratio and increase in lignification
of forage. Single-cut varieties are harvested at 50%
flowering. In multi-cut varieties, first cut istaken at 55-
60 days after sowing and subsequent cuts at 35-45 days
interval which gives higher green fodder yield and dry
matter production. Harvesting of multi-cut sorghum
should be done 5-8 cm above ground level to obtain
good regeneration after cutting.

Fodder yield

On an average, green fodder yield of improved single-
cut varieties is around 40-45 t/ha whereas, multi-cut
varieties/hybrids may yield 60-90 t/ha green fodder in
3-4 cuts if sowing is done during March (mid) - April
(first week).
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