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Rainy (kharif) sorghum

Sorghum bicolor (L.) Moench

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

Kharif sorghum which is grown in rainy season and condition
is suitable to use fertilizers. Mostly, high yield potential hybrids
are preferred to grow by the farmers in this season than varieties.
In-spite of their better yield potential and suitability of growing
in kharif season, farmer’'s preferences are changing with their
requirements, policy option available for other crops and field
level problems. The introduction of rainy season sorghum hybrids
like, CSH 1, CSH 5, CSH 9 and CSH 16 brought a remarkable

increase in the sorghum production in India

Improved high yielding cultivars

Recommended Hybrid Recommended Variety
State

Maha  CSH 41, CSH 35, PDKV Kalyani (AKSV - 181),
rashtra  CSH 30, CSH 16, CSH 45 CSV 34, CSV 31, CSV 27,

CSV 20, CsV 41
Karnataka CSH 41, CSH 35, CSV 36, CSV 34, CSV3l,
CSH 30, CSH 45, CSv 27,CSV 39

CSH 48, CSH 16, CSH 42
Andhra CSH 41, CSH 35,
Pradesh ~ CSH 30, CSH 25,

Palamuru jonna (SPV-2122),
CSV 39, CSV 36, CSV3l,

PSH 1, CSH 42 CSV 27, CSV 23, CSV 20,
csv 41
Madhya CSH 41, CSH 23, Raj Vijay Jowar 1862

Pradesh  CSH 18, CSH 16, (RVJ1862), CSV 34, 11741,
CSH 30, CSH 42, CSH 48 11938, CSV 31, CSV 27
Gujarat  CSH 41, CSH 35, GJ42 (SR-666-1), CSV 39,

CSH 27, CSH 25, CSV 36, CSV 34, CSV 31,
CSH 16, CSH 30, GJ 41, GJ40, GJ39, GJ 38,
CSH 42, CSH 48 CSvV 41, CSv 27
Rajasthan CSH 41, CSH 35, CSV 39, CSV 36, CSV 31,
CSH 27, CSH 23, CSvV 23,CSV 17, CsV 27,
CSH 16, CSH 14, Csv 41
CSH 45, CSH 48
Tamil CSH 41, CSH 35, K-12, CSvV 31, CSV 27,
Nadu CSH 27, CSH 16, CSV 23, CO 26, T- 15,
CSH 14, CSH 48 CSv 41

Uttar CSH 27, CSH 25, CSV 39, CSV36, CSVal,
Pradesh  CSH 23, CSH 16, CSH 14 CSV 23, CSV 20, CSV 27
All India CSH 41 CSv 27,CSv 41

Climate

Sorghum has ability to survive in water limiting conditions and
provides an option for marginal farmers. It requires warm climate
conditions but it can be grown under wide range of climate. It is
also widely grown in temperate regions. Sorghum requires about
26-30 °C temperature for good growth.

Improved cultivation practices

Field preparation: Ploughing is required once in summer (April-
May) followed by 2-3 harrowings. Thereafter, around 8-10 tonnes
of farm yard manure (FY M) per ha needs to be incorporated. Soil
application of Carbofuron 3G @ 8-12 kg/ha should be done to
control shootfly and termites infestation.

Sowing time: Sorghum will yield best in deep, fertile, well-
drained loamy soils but can be grown on many different soils.
Suitable time for sowing is 3" week of June to 1% week of July
with on-set of monsoon.

Seed rate: Optimum seed rate is 7-8 kg seeds per ha (@ 3 kg/
acre).

Spacing: Recommended row to row (between lines) distanceis45
cm and plant to plant 12 to 15 cm and maintain plant population as
1,80,000 plants per ha (72,000 plants per acre).

Seed treatment: Seed treatment with 14 ml Imidacloprid
(Goucho) + 2 g Carbendazim (Bavistin) for one kg of sorghum
seed, or Thiomethaxam 30FS (Cruser) 3 g/kg of seed is essential
to avoid shoot fly infestation.

Fertilizers application: Fertilizers must be used based-on the
soil-test and soil type. However, if somehow farmers have not
tested their soil then, following general recommendations can be

adopted (Table 1).

Table 1. Recommended inorganic fertilizers dose
for rainy sorghum

Soil tvoe Inorganic fertilizer (kg /ha)
- N | P | K_|
60 30 20

Low rainfall Shallow *
Moderate-high ~ Medium-Deep* 80 40 40
rainfall

*N in two equal splits 50% as basal and 50% at 30-35 days after sowing,
full Pand K at time of sowing

Nutrients can al so be provided through organic sourcesif available
like, bio-fertilizers and bio-agents by;

e  Addition of locally available crop residues (compost) @ 5-10
t/hain aternate years to maintain soil organic matter.

e  Regular application of FYM @ 5 t/ha and vermicompost @
2 t/hagives good yeild

e  Seed and soil inoculation with Azospirillum or Azotobactor
helps to save 25-45 kg N/ha

Weed management and inter cultivation: Weeds compete with
crops up to 4-6 weeks after seedling emergence. So, the field
should be kept weed free up to 25-30 days after sowing. Growing

cowpea, greengram or blackgramascover cropscan smother weeds
growth. Mechanical weeding with hand hoe, khurpi or animal-
drawn blade harrow are most common practices to be followed.
Chemical control with herbicides at pre-plant incorporation, pre-
emergence has been effective that led to increase in production.
Some of the effective recommended herbicides are mentioned in
Table 2. In intercropping, spraying of weedicide/herbicide is not
recommended.

Table 2. Herbicide recommendations for sorghum

Application | Product L
Herbicide rate (kgor I/ App;lilr(;aetlon Weeds controlled
(kg a.i./ha) ha)
Pre-

Atrazine 0.75-1.0 15-2.0 Both broad-leaved
emergence  and grasses

Pendimethalin 1.0 333 Pre Mostly grasses
emergence

Metolachlor 1.0-15 2.0-30 Pre Mostly grasses
emergence

2,4-D 0.5-0.75 1320 Post- Mostly broad-leaved

emergence  and partially sedges

Inter-cropping: Sorghum intercropped with pigeon pea, green
gram, soybean and sunflower, are found beneficial. Sorghum and
pigeon peaare sownin 2:1 row ratio without additional fertilizers.
Medium to short duration (105-110 days) sorghum genotypes like
CSH 16, CSH 25, CSH 35, CSH 14 and CSH 30 (short duration)
are suitable. Sorghum and fodder cowpeain 2:2 row ratio provides
green fodder, helps to improve soil fertility and check weed
growth. Moreover, legumes as intercrop can save 10-20 kg N/ha.

Sequence cropping: After kharif sorghum, a sequence crop in
post-rainy (rabi) like, chickpea, safflower and mustard are found
most suitable in most of the areas. These sequence cropping are
found more profitable in areas which receives rainfall above 700
mm and having good moisture retention capacity like medium to
deep black soils.

Major insect-pests and disease management

The key insect pests and diseases with their control measures are
given below. There are more than a dozen of foliar and panicle

diseases in sorghum, of which few important are listed.

Shoot Fly

Symptoms. Occursat seedling stage, wilting and drying of central
|eaf, peduncle tunnelling appear as typical ‘dead heart’, damaged

plants produce side tillers and increase infestation.

Shoot fly damages Shoot fly

Control measures. Sowing with onset of monsoon, seed treatment
with Imidacloprid @ 14 mli/kg seed or Thiamethoxam 30 FS @
10 ml/kg seed, releasing egg parasite Trichogramma chilonis I shii

@12.5 lakh ha!

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
also appear in young plants.

Stem borer larvae leaf damage

Control measures. Uproot or burn the stubbles and remove
stems/stalks to prevent carryover, apply Carbofuron 3 G @ 8-12
kg/haat 20-35 DAE* in whorls

Stem borer adult

Fall army worm (FAW)

Symptoms: 1¢ & 2™instar larvaescrapetheleavesby skel etonizing
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 before sowing, erect bird
perches @ 25/ha after sowing, collect and destroy egg masses/
larvae at seedling stage, deploy pheromone traps @ 15 traps/ac
(effectiveness last for 30-45 days), at vulnerable seedling stage
spray neem formulation (Azadiractin, 1500 ppm) @ 5 ml/L or
one lit/ac or 5% Neem seed Kernel extract (NSKE) immediately
after observation of one moth/trap/day or 10% plant infestation at
papery windows stage.
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Fall army worm (FAW)

Disclaimer: The information in this leaflet was collected and synthesized from a variety 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.



Diseases symptoms and management

1. Panicle diseases

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

Control  measures.  Avoid
cultivarsthat arelikely to mature p
in heavy rains. Harvesting of : ?ﬂ
panicles immediately  after gl =

physiological maturity. Spraying .|.II x .
of fungicides Propiconazole ﬂ F

@ 02% ai) or bioagents ‘I-,T-. "" i“_‘ "" '
Trichoderma  harzianum lig |\ & .‘;r"'r *J"‘:
broth @ 10 ml/l water on - L
panicles reduces mold severity
and increase clean grains

Grain mold

Ergot/Sugary disease
Symptoms: Droplet of sticky liquid exudes from theflorets
. “ 'l J i

Control measure:  Ensuring
synchrony of flowering (A and
R lines) in seed production
plots. Early sowing, removal
of collateral host from the field
bunds. Mechanical removal
of sclerotia from seeds. Two
spray of ‘Tilt' 25% EC @ 0.2%
starting from flowering at 10
daysinterval. ;
Ergot/Sugary disease

2. Smut

L oose smut
Symptoms: Individual grains replaced by small cream to brown
sacs that ruptures soon after head emergence

Covered smut

Symptoms: Individual grains replaced by small sacsthat persists
up to threshing.

Head smut
Symptoms: Panicle partially or completely converted into alarge
whitish sac.

L ong smut

Symptoms: Few individual grains replaced by long white-cream
fungal sacs.

Use clean seed free from smut sori to reduce the field incidence.
Removal and destruction of panicles with smut from the field.
Seed dressing with sulphur @ 4 g/kg or Thiram 75 @ 3 g/kg seed
to control seed-borne infections in loose and covered smuts.

3. 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 plants like Sudan grass,
Johnson grass.

Anthracnose

Downy mildew

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

Control  measures.  Deep
ploughing before planting to
destroy oospores. Rouging of =
infected plants and burning B
them, Seed dressing with
Metalaxyl/Ridomil 25 at 1 g ai./ =
kg seed.

Downy mildew

Rust

Symptoms. Ruptured pustules releasing red to brown powdery
masses from |eaf.

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

Rust

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

Harvestingandthreshing

Most of grain sorghum hybrids and varieties take around 110-
120 days to mature. Timely harvest reduces the risk of losses
due to grain shattering or lodged heads or damage due to birds,
molds or sprouted kernels and un-favourable weather. The right
stage for harvest is when grains have become hard and firm
having less than 25% moisture content. Crop should be harvested
physiological maturity. Physiological maturity can be determined
by appearing the black (dark) spot at the bottom of the grain.
Harvesting at physiologica maturity saves about a week to ten
days of time period and facilitates timely sowing of the sequence
crop in the double cropping areas. Dwarf cultivars are harvested
by cutting the panicles first and the stalks later. The stalks (straw)
are cut after a week, allowed to dry and then stacked. In case of
tall varieties, stems are cut at 10 to 15 cm above ground level and
afterwards the panicles are separated. The harvested panicles are
left in the field for about a week for drying and thereafter, grains
are separated from panicles by threshing using a mechanical
thresher or by moving a tractor or by drawing a stone roller over
the ear-heads or trampling under the feet of cattle.

Post-har vest management

After threshing, the sorghum grains are cleaned by winnowing
and sun-dried before storage. Grains at or below 14% moisture

is considered as dry. For long-term storage (more than 6
months), grain moisture content should not be more than
13.5%. The storage structures in rural areas are not ideal from
scientific-storage point of view. As substantial losses occurs
during storage of grain from insect pests, molds, rodents, etc.
Sorghum grains are more prone to insect-pests attack during
storage. Metal bins are better for scientific storage of grain in
rural aress.

Management of stored grain insect-pests

At harvest, sorghum grain contains 20-28% moisture depending
upon season and weather conditions. High moisture content in
grain during storage offers congenial environment for storage
pest attack. Sun drying and use of mechanical dryers can be
opted to bring down the moisture content up to 10-12% before
grain storage. Fumigation of stored grain either by shed
fumigation (entire store house or godown) or cover fumigation
(only selected blocks or bags) is desirable depending upon
the intensity of pest attack. Fumigation may be done with
aluminium phosphide (3 tablets of 3 g/10 of grains for cover
fumigation and 21 tablets of 3 g/ 28 cm?® for shed fumigation),
or ethylene dibromide (EDB) (22 g/cm? for shed fumigation
and 3 ml/100 kg grain for cover fumigation) and the period of
fumigation should be 7 days.
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