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INTRODUCTION 
This is a quick production guide for 3 drought tolerant small grain crops, 

namely sorghum, pearl millet and finger millet. The 3 crops are key for 

household food and nutritional security as well as income in the marginal 

areas (agro-ecological zones III, IV & V) of Zimbabwe. Their significance 

in these areas is more critical now given the challenges presented by 

climate change. 

The production guide is therefore meant to provide field based agricultural 

extension personnel and farmers with quick reference material to guide 

them in the promotion of small grain production. 

 

Sorghum 
Common name: Sorghum 

Scientific name: Sorghum bicolor 

Shona name: Mapfunde 

Ndebele name: Amabele 

Sorghum can withstand drought thanks to its massive deep penetrating 

roots, its ability to reduce transpiration when moisture stressed and its 

ability to reduce growth to near dormancy when stressed, only to resume 

growth when moisture is available again. Sorghum has a high yield 

potential, comparable to that of wheat, rice and maize. Nutritionally, 

sorghum is very comparable to maize. 

 

Pearl Millet 
Common name: Pearl Millet 

Scientific name: Pennisetum glaucum 

Shona name: Mhunga 

Ndebele name: Inyawuthi 

Pearl millet is a very hardy crop, which can be grown under very high 

temperatures and low rainfall conditions compared to other cereals. 

Nutritionally, it is rich in iron and has higher energy and protein levels 

than other cereals grown under similar conditions. Pearl millet grain does 



 
 

Page | 5 
 

not contain any tanins. Its grain can be stored for years without insect 

damage, making it an important food security crop. 

 

Finger Millet 
Common name: Finger millet/Rapoko 

Scientific name: Eleusine coracana 

Shona name: Zviyo, Rukweza 

Ndebele name: Uphoko 

Finger millet is nutritionally the most important small grain in the tropics. 

Although it requires more water than both sorghum and millet, it is very 

essential because it is rich in fibre, iron and calcium. Its grain can be 

stored for years without insect damage, making it an important food 

security crop. 

 

However the production of small grains over the years has faced several 

obstacles, including the limited access to seed, poor prices, low yields and 

the huge flocks of voracious red-billed quelea birds. Lack of post-harvest 

processing technologies has also hindered the development of alternative 

formal markets for sorghum and millet. As incomes rise, consumers tend 

to purchase wheat, rice and in some cases maize, rather than traditional 

coarse grains. 
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CONDITIONS FOR GROWING SMALL GRAINS 
 

Rainfall and humidity 
Sorghum Pearl millet Finger millet 

 400-800 mm per 
year 

 High humidity 

during seed 

ripening and 
maturation 

promotes 

diseases like 

grain mold. 

 200-600 mm 
per year 

 500-1000 mm 
per year 

 

 

Temperature 
Sorghum Pearl millet Finger millet 

 18-30°C ideal 
 Temperatures 

outside this 

range 

significantly 
reduce growth 

rate and yield 

potential of crop 

 Very sensitive to 

frost 
 

 12-45°C (wide 
range) 

 Can even grow 

above 45°C but 

with yield 
reduction 

 Very sensitive to 

frost 

 

 11-27°C 
 Temperatures 

outside this 

range reduce 

yield potential of 
crop 

 Very sensitive to 

frost 
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Soil conditions 
Small grains are adapted to a wide range of soil conditions ranging from 

clay, clay loam up to sandy loam soils. They all tolerate salinity better 

than most cereals, but perform best when grown on well drained, fertile 

soils. 

Sorghum Pearl millet Finger millet 

 Well drained, 

fertile, sandy-

clay loam soils 
 pH range: 4.5-

7.5 

 Lime when pH is 

lower than 5.0 

 Will not grow in 
soils heavily 

infested with 

witch weed 

(Striga) 
 

 Fertile, well 

drained loamy 

soils 
 pH range: 4.0-

7.5 

 Tolerant of 

shallow soils and 

dry conditions 
 Does not grow 

well on water 

logged soils 

 

 Fertile and well 

drained soils 

 pH range: 5.0-
8.2  
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AGRONOMIC PRACTICES 

 

Cultivar selection 
A number of improved sorghum, pearl millet and finger millet varieties 

have been developed and are available in Zimbabwe. Appendices 1, 2 and 

3 show the characteristics of various available varieties for sorghum, pearl 

millet and finner millet respectively. Farmers can choose varieties best 

suited to their conditions and needs from the lists. For all the 3 crops 

there are some traditional varieties (which are not indicated on the 

appendices) which have specific characteristics adapted to different areas. 

 

Seed rates 
Sorghum:  7-12 kg/ha 

Pearl millet: 5-10 kg/ha 

Finger millet: 3-5 kg/ha 

Crop rotation 
Crop rotation is very important for breaking pest and disease cycles as 

well as for optimal utilization of soil nutrients. Small grains should be 

rotated with broad leaved crops such as cowpeas, beans, sunflower, 

groundnuts or bambara nuts. 

Land preparation 
Land preparation should begin in advance, well before the onset of the 

rainy season. The most ideal time to begin land preparation is just after 

harvesting the preceding crop. The tillage method used will determine 

how the land will be prepared. 

Tillage options 
Small grains can be grown under 2 main tillage options, namely 

conventional tillage and reduced tillage. Reduced tillage is the more 

appropriate tillage option for the marginal areas where small grains are 

mainly grown as it tends to conserve moisture and put the little rainfall 

received to maximum use.  

Reduced tillage 
This is a tillage system that involves minimal soil disturbance. There is no 

ploughing as in conventional tillage, but the soil is only disturbed to 

create planting stations for the seeds. Under reduced tillage the planting 
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basin method or the ripper-tine method can be used depending on the 

size of the area to be cropped, availability of draft power as well as the 

farmer’s preferences. 

Conventional tillage 
The land is tilled by inverting the soil and burying residues. This may not 

be a good practice on slopes and where soil erosion is a problem. The 

current trend is to go the reduced tillage route, given the benefits of the 

practice. 

 

The 3 possible tillage methods are highlighted below. 

Basin method Ripper tine method Conventional 
method 

-Remove weeds from 

previous season 

 

-Dig basins (15cm 
long, 15cm wide & 

15cm deep) at a 

spacing of 75 cm 

inter-row and 40 cm 
in-row 

 

NB. The basin 

guidelines do not 

apply to finger millet. 
They are for sorghum 

and pearl millet. 

-Remove weeds from 

previous season 

 

-Open planting on 
lines on unploughed 

land using a ripper 

tine at 75cm between 

rows for sorghum and 
pearl millet and a 

depth of at least 15cm 

-For finger millet, the 

planting rows should 

be 45cm apart. 

-Using the 

conventional plough 

turn the soil, burying 

all crop residues and 
weeds. Ploughing 

should always be done 

across the slope 

 
-If the land has many 

clods, an ox-drawn 

harrow can be used to 

break the clods and 

create a fine tilth 
 

-Open planting lines at 

75cm apart for 

sorghum and pearl 
millet, and 45cm apart 

for finger millet. 

 

Small grains have small seeds and so the seed bed or basin must be of 

fine tilth and free of weeds. 

Fertilizer Application 
It is recommended that where available, both organic (manure, compost) 

and inorganic fertilizer should be applied to small grains.  
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Manure and basal fertilizer application 
Ideally, the amount of fertilizer and lime to apply should be determined 

through soil testing. However, as a general rule, the recommended rate of 

basal fertilizer application for optimal yields is 200 kg/ha. Basal fertilizer 

should always be applied before or at planting, under the seed, making 

sure that it does not get into direct contact with the seed. This is achieved 

by covering the fertilizer with a layer of soil (1 cm thick) before seeding.  

The different methods of manure and basal fertilizer application are 

indicated below. 

 

Basin method Ripper-tine method Conventional 

method 

 Apply 1-2 
handfuls of well 

rotted 

manure/compost 

in each basin 
and mix with the 

soil 

 Apply 2 heaped 

beer bottle caps 

(equivalent of 
200 kg/ha) of 

basal fertilizer 

per basin 

 Apply 1-2 
handfuls of well- 

rotted 

manure/compost 

over 30 cm 
along each 

planting 

line/furrow 

 Apply 2 heaped 

beer bottle caps 
(equivalent of 

200 kg/ha) of 

basal fertilizer 

over 30 cm 
along the 

furrow/planting 

line 

 Apply 1-2 
handfuls of well- 

rotted 

manure/compost 

over 30 cm 
along each 

planting 

line/furrow 

 Apply 2 heaped 

beer bottle caps 
(equivalent of 

200 kg/ha) of 

basal fertilizer 

over 30 cm 
along the 

furrow/planting 

line 

 

Top dressing 
The generally recommended top dressing (based on AN) application rate 

is 150 kg/ha. Yields have been shown to increase as more fertilizer is 

applied to the crop up to a maximum of 150 kg/ha. In sandy soils and 

when there is a lot of rainfall split application of top dressing is 

recommended. The desired amount of top dressing is split into two, with 

half the amount applied at the 5-6 leaf stage and the other half at 

flowering. When applying top dressing avoid getting the fertilizer into 

contact with the plant. This may result in the fertilizer burning the plant. 
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Basin method Ripper-tine method Conventional 

method 

 Apply N fertilizer 
at the 5-6 leaf 

stage (4-6 

weeks after crop 

germination) 

using 1 level 
beer bottle cap 

per basin, and 

another one two 

weeks later 
(depending on 

moisture 

regime). The 

two beer bottle 
caps total 150 

kg/ha 

 Top dressing 

must be done 
when the soil is 

moist, preferably 

soon after 

raining 

 Apply N fertilizer 
at the 5-6 leaf 

stage (4-6 

weeks after crop 

germination) 

using 1 level 
beer bottle cap 

per 2 plants, and 

another one per 

2 plants two 
weeks later 

(depending on 

moisture 

regime). The 
two beer bottle 

caps total 150 

kg/ha 

 Top dressing 
must be done 

when the soil is 

moist, preferably 

soon after 

raining 

 Apply N fertilizer 
at the 5-6 leaf 

stage (4-6 

weeks after crop 

germination) 

using 1 level 
beer bottle cap 

per 2 plants, and 

another one per 

2 plants two 
weeks later 

(depending on 

moisture 

regime). The 
two beer bottle 

caps total 150 

kg/ha 

 Top dressing 
must be done 

when the soil is 

moist, preferably 

soon after 

raining 

 

Planting 
 

Planting time 

The best time for planting is as soon as the first effective rains (when 

there is enough moisture in the soil for seed germination) have been 

received. The time when the first effective trains are received varies from 

place to place, and has become quite unpredictable with the current 

changes in the rainfall pattern. Conservation farming ensures early 

planting since the land is prepared prior to the rains. Planting basins or 

furrows concentrate water, creating a conducive moisture regime for seed 

germination. 

 

 

 

 



 
 

Page | 12 
 

Planting methods 

The planting options are highlighted below. 

Basin method Ripper-tine method Conventional 

method 

 Plant 5 pips per 

basin 
 Cover the seeds 

with 2-3 cm of 

clod-free soil  

 Drill the seed 

thinly in the 
planting furrow 

so that individual 

seeds are 10-15 

cm apart for 
sorghum & pearl 

millet, and 5-10 

cm apart for 

finger millet 
 Cover the seeds 

with 2-3 cm of 

clod-free soil 

 Seeds can also 

be drilled using a 
direct seeder 

calibrated for the 

particular crop. 

 Drill the seed 

thinly in the 
planting furrow 

so that individual 

seeds are 10-15 

cm apart for 
sorghum & pearl 

millet, and 5-10 

cm apart for 

finger millet 
 Cover the seeds 

with 2-3 cm of 

clod-free soil 

 Seeds can also 

be drilled using a 
direct seeder 

calibrated for the 

particular crop. 

 

Some farmers have used traditional methods of planting small grains such 

as the broadcasting and seedbed methods. Under the broadcast method 

seed is broadcast evenly onto prepared land (conventionally tilled). To 

help evenly distribute the seed over the land, the seed may be mixed with 

dry river sand. After broadcasting the seed is covered with soil by either 

running a branch, or an ox drawn harrow over the planted land. In some 

cases farmers drive a herd of cattle at a fast speed over the planted land. 

Although the broadcast method is very quick, there is a risk of the seed 

being covered by too much soil, which may inhibit emergence of the 

seedling.  Weeding, thinning, harvesting and other field operations are 

difficult to carry out. This method is generally not recommended. 

Thinning 
Thinning is very important to ensure the optimal plant population. A plant 

population that is higher than optimal will result in tall and thin plants 

that will produce very small heads, resulting in reduced yields. On the 

other hand, a lower than optimal plant population will result in less heads, 

resulting in reduced yields. 
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Thinning guidelines are indicated below. 

Basin method Ripper-tine method Conventional 
method 

 At 2-3 weeks 

after 

germination or 

at the 3-4 leaf 
stage uproot the 

weakest & leave 

the 2 strongest 

plants per basin 
 If the soil 

moisture is 

favourable, the 

uprooted plants 
can be 

transplanted 

 The resultant 

average number 

of plants per 
basin should be 

2 

 At 2-3 weeks 

after 

germination or 

at the 3-4 leaf 
stage thin by 

uprooting to the 

recommended 

spacing for each 
crop as shown 

below:  

Sorghum: 20 cm 

between plants in a 
row 

Pearl millet: 15 cm 

between plants in a 

row 

Finger millet: 10 cm 
between plants in a 

row 

 The removed 

plants can be 
transplanted 

provided the soil 

moisture is 

favourable 

 At 2-3 weeks 

after 

germination or 

at the 3-4 leaf 
stage thin by 

uprooting to the 

recommended 

spacing for each 
crop as shown 

below:  

Sorghum: 20 cm 

between plants in a 
row 

Pearl millet: 15 cm 

between plants in a 

row 

Finger millet: 10 cm 
between plants in a 

row 

 The removed 

plants can be 
transplanted 

provided the soil 

moisture is 

favourable 

 

Weeding  
The first weeding should be done as soon as weeds start to emerge. 

Young plants must be kept weed free for the first 45 days of growth, and 

so weeding should be repeated as many times as is necessary to keep the 

crop weed free for this period. Late weeding is also recommended so that 

the crop is weed free at the time of harvesting. Appropriate use of 

herbicides will ensure a weed free crop. Use of pre-emergence herbicides 

like atrazine recommended in soils with greater than 25% clay content. 

 

Pest and disease management 
Birds are the worst nightmare for small grain producers, and can reduce 

yield significantly. Farmers in some areas have abandoned growing small 

grains due to losses from birds. Quelea birds, which come in large 
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numbers, affect the crop at soft dough stage whilst doves attack the grain 

at maturity. In pearl millet and finger millet, quelea birds remain a 

problem throughout the growth of the crop. 

In order to control the birds farmers should: 

1. Plant early so as to reduce the intensity of crop attack by birds 

since by the time the crop starts setting grain there will be a lot of 

wild fruits and grasses for the birds to eat. Birds tend to prefer 

these to the field crops 

2. Bird scaring is effective in reducing grain loss from birds. Farmers 

can build bird scaring structures which help scare birds 

3. Tape ribbon can also be used to scare away birds. It can be tied 

from one end of the field to the other, such that when it is blown by 

the wind it will produce a sound which will scare birds away 

4. Bird sharing reduces the number of birds attacking a field by 

having many people in a given area planting small grains of the 

same type. 

 

There are many pests and diseases that affect small grains. The tables 

below highlight some of the important ones. 

 

Common sorghum diseases 
Description/Symptoms Diagnosis Management/control 

Sorghum head turns 

black in colour and no 
grain is formed 

Sorghum smut 

This is the most 
common disease 

in sorghum. The 

disease spores 

are easily 

carried by wind 
and rain, 

spreading the 

disease to other 

plants 

Destroy affected plants 

by burning them or 
burying them outside 

the field 

Whitish growth on the 

under surface of leaves. 

Leaves have lighter 

green or yellow bands 
which eventually become 

bleached. Eventually the 

Downy mildew 

As the infected 

leaves mature, 

the bleached 
portions die, 

and the tissues 

break up, such 

-Destroy Affected 

plants by burning or 

burying them outside 

the field 
 

-If area is prone to the 

disease destroy plant 
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discoloration covers the 

entire leaf surface 

that the leaves 

look shredded  

debris by deep 

ploughing 

 
-Remove all wild 

sorghums and grasses 

that have the disease 

near the fields 
 

-Grow tolerant 

cultivars 

Droplets of liquid 

honeydew, varying from 
colourless, to yellow, 

brown or white, exude 

from the infected florets. 

When infestation is 
severe the honeydew 

may drip down and 

smear the whole head, 

sometimes dripping down 
to the soil. Later the 

head appears as though 

it has blackened grain 

Ergot or 

sugary disease 
This is caused 

by the ergot 

disease. It can 

affect sorghum 
heads before 

and after seed 

set. If infection 

occurs before 
seed set, the 

fungus prevents 

the 

development of 

grain on such 
heads. 

 

If infection 

occurs after 
seed set, the 

disease makes 

harvesting 

difficult. It laso 
reduces the 

quality of 

harvested seed, 

making it 

unsuitable for 
both human and 

animal 

consumption. 

-Sow seed that is free 

from ergot spores. 
Sorghum heads 

infected with ergot 

should be removed 

from a seed crop 
 

-Soak seed in a 5% 

salt solution. Ergot 

infected seeds will float 
in the salt solution, 

making it easy to 

separate them 

 

-Treat seed with 
fungicides like captan 

or thiram before 

planting 

Molded grain with pink, 
orange, grey, white or 

black discoloration. 

Sometimes the seed is 

not discoloured but is 

rather small and fails to 

Grain mold 
This is a major 

disease 

especially in 

early maturing 

sorghum 

-Choose planting dates 
and varieties to grow 

such that the crop will 

mature after the end of 

the rains 
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mature properly, and 

shrinks after drying 

cultivars, which 

flower and 

mature under 
high humidity. 

 

Molded grain is 

unsuitable for 
human and 

animal 

consumption.  

 

-Harvesting crop at 

physiological maturity 

may reduce mold 
damage. There is 

however need to 

adequately dry the 

crop after harvesting 
 

-Grow tolerant 

varieties 

Scattered purple, red or 
tan speckles on both 

surfaces of leaves. When 

fingers are passed on the 

leaves, a reddish powder 
can be seen on the 

fingers. In highly 

susceptible cultivars the 

entire leaf tissue is 
destroyed by the disease. 

The disease may also 

affect sorghum heads. 

Rust 
Young plants 

are rarely 

affected by rust. 

The typical 
symptoms are 

seen in 1.5-3 

month old 

plants. 
 

 

-Only grow rust 
tolerant sorghum 

varieties like Macia, 

SV4, SV1, SV2 and 

SV3 in areas prone to 
rust 

 

-Spray crop with 

fungicides that are 
effective against the 

disease. 

 

 

Common pearl millet diseases 
Description/Symptoms Diagnosis Management/control 

Instead of grain, some 

parts of the head may 

have grain-like structures 

called sori, which are 

oval in shape, and larger 

than grains 

Smut disease 

in pearl millet 

Initially the sori 

are bright 

green, but later 

turn black. 

-Destroy affected 

plants by burning them 

or burying them 

outside the field 

-Grow tolerant 

varieties like PMV 2, 

PMV 3, and Okashana 

1 

Yellowing of the lower 

part of the leaf with a 

distinct border between 

the diseased lower part 

Downy mildew 

Severely 

affected 

plantsare 

generally 

-Use disease free seed 

-Plant early to reduce 

the risk of infection 

-Destroy affected 

plants by burning or 
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and the non-diseased 

upper part of the leaf. 

stunted and do 

not produce 

heads. When 

the heads are 

infected they 

are transformed 

into leaf like 

structures.  

burying them outside 

the field 

-destroy plant debris 

by deep ploughing 

-Tolerant cultivars like 

PMV 2, PMV 3 and 

Okashana 1 can be 

grown 

Grain covered with pink, 

orange, grey or black 

mold. The colour of the 

mold will vary with the 

type of fungi involved. 

In some cases the grain 

may look normal with 

slight discoloration. 

Head mold 

This is caused 

by various types 

of fungi. It is 

most prevalent 

when there are 

humid 

conditions 

during the grain 

filling stage. 

Infected grain is 

not suitable for 

consumption, 

while infected 

seed will not 

germinate well. 

- Choose planting 

dates and varieties to 

grow such that the 

crop will mature after 

the end of the rains 

-Discard all infected 

heads 

 
 

Cream to pink droplets of 

sweet sticky liquid 

(honeydew) oozing out of 

the infected florets or 

pearl millet. 

The honeydew drops 

onto leaves making them 

sticky. 

After some days droplets 

may dry and harden and 

form dark brown fungal 

spores, instead of seed. 

Ergot or 

sugary disease 

The pearl millet 

first turns dark 

at the tip and 

then completely 

black. 

Grain infected 

with ergot is not 

fit for 

consumption, 

and infected 

-Sow seed that is free 

from ergot spores. 

Pearl millet heads 

infected with ergot 
should be removed 

from a seed crop 

 

-Soak seed in a 10% 

salt solution. Ergot 
infected seeds will float 

in the salt solution, 

making it easy to 

separate them 
 

-Treat seed with 

fungicides like captan 
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heads must be 

removed from a 

seed crop. 

 

 

or thiram before 

planting 

 
-Use disease tolerant 

cultivars like PMV 1, 

PMV 2, PMV 3 and 

Okashana 1 
 

-Destroy affected 

plants by burning or 

burying them outside 

the field. 

Small reddish brown to 

reddish orange spots on 

leaves. When fingers are 

rubbed against the 

leaves, a reddish powder 

remains on them. The 

infection may spread, 

killing the whole leaf, and 

eventually leading to 

permanent wilting. 

Rust 

In cultivars that 

are tolerant to 

rust, the 

symptoms do 

not develop any 

further than the 

coloured 

speckles on the 

leaf surface 

 

 

-Rust tolerant cultivars 

should be grown if 

available 

-Removal of grass 

weeds close to the 

pearl millet crop will 

help reduce the 

incidence of this 

disease since most rust 

causing fungi develop 

on grass weeds. 

 

 

Common finger millet diseases 
Description/Symptoms Diagnosis Management/control 

Water soaked lesions 

appear on the leaf. As 

the disease progresses 

these spread, join 

together and form 

patches of dead tissue. 

Eventually whole leaves 

dry completely, leading 

to the death of the plant 

at an early stage. 

Blast 

This is a 

common disease 

of finger millet. 

The symptoms 

are usually 

observed at a 

very early stage 

(2 weeks after 

germination). It 

-Use disease tolerant 

varieties 

-Apply only the 

recommended amount 

of nitrogen fertilizer, as 

excess nitrogen 

favours the disease 
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can cause more 

than 50% yield 

losses in 

prolonged wet 

conditions. 

Infected plants appear 

pale green and stunted. 

They eventually fall and 

dry up. 

White fungal growth may 

be seen on the stem and 

small tan coloured fungal 

spores can also be 

observed. 

Wilt or Foot 

rot 

This is a soil 

borne disease 

which is more 

prevalent in 

swampy areas.  

-Avoid growing crop on 

swampy land 

-Practise deep 

ploughing before 

planting 

-Rotate finger millet 

with crops that are not 

in the grass family 

Plants have stunted 

growth, shortened 

internodes and leaves 

arising close together, 

giving the plant a bushy, 

bunched appearance. The 

leaves appear pale green 

but do not shred as they 

do in sorghum. 

Downey 

mildew 

This is caused 

by various types 

of fungi. It is 

most prevalent 

when there are 

humid 

conditions 

during the grain 

filling stage. 

Infected grain is 

not suitable for 

consumption, 

while infected 

seed will not 

germinate well. 

- Destroy affected 

plants by burning or 

burying them outside 

the field 

-Keep the field clean 

-Plant tolerant varieties 

 

 

Black, grain-like 

structures called sori 

develop on the grains. 

The entire head will be 

small and shriveled, with 

Smut 

The disease is 

prevalent at the 

time of grain 

formation. 

-Destroy affected 

plants by burning or 

burying them outside 

the field. 
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the head being converted 

into sac-like smut sori. 

 

 

 

 

 

Common insect pests affecting small grains 
Insect Crop damage Management/control 

Armyworm  

The armyworm exists 

in 2 distinct phases: 

1.The solitary passive 

phase, where the 

larvae have green 

and brown stripes on 

the back, and 

2.The active phase, 

where the larvae are 

velvety black on the 

back surface, with 

several yellow lines 

running the length of 

the body, broad 

white lateral bands 

and a pale green 

lower surface. 

It is the latter phase 

that is predominant 

in an outbreak, 

although some larvae 

may be between the 

2 phases in 

appearance. 

The African 

Armyworm is 

notorious for its 

sudden appearance 

in outbreaks of 

varying intensity 

every few years in 

Zimbabwe and the 

region. They feed on 

the leaves of cereal 

plants, and can 

seriously strip the 

leaves so that only 

stems and mid-ribs 

remain. They can 

wipe out young 

cereal crops. 

-Warnings of imminent 

outbreaks are usually 

broadcast in the 

media. If such 

warnings are received, 

or even as a regular 

precautionary 

measure, scout the 

crop for the 

appearance of the pest 

in December/January 

-Chemical control is 

possible with carbaryl, 

endosulfan, malathion 

and trichlorfon 

-Digging a shallow 

trench ahead of 

marching caterpillars 

will slow them down 

and concentrate them 

in an area where they 

can be physically 

destroyed. 

African Bollworm 

They vary in colour, 

but are often dark, 

Bollworms infest 

both whorls of 

leaves and heads. 

Young larvae feed 

-Spray the crop with 

endosulfan 
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and may not be 

immediately 

noticeable, especially 

in sorghum, where 

they have a habit of 

feeding well within 

the heads. Small 

whitish frass pellets 

are a good indication 

of their presence. 

on tender, folded 

leaves in the whorl. 

When heads 

emerge, they feed 

on developing 

florets and hollow 

out developing 

seeds. The most 

damage is from 

adult larvae which 

feed on grain at the 

milky stage. Larval 

excrement or frass 

is common in 

infested heads and 

on the tops of upper 

leaves and the 

ground under 

plants. Under 

certain conditions, 

seeds of infested 

heads may develop 

mold fungus. 

-Use sorghum cultivars 

with loose or open 

panicles. Larvae on 

open panicles are 

exposed to predaceous 

insects and birds 

 

 
 

Grasshoppers 

small grains are 

attacked by many 

species of 

grasshoppers. Among 

these are short 

horned and long 

horned grasshoppers. 

The grasshoppers 

eat and defoliate 

the panicle. They 

feed on the leaves 

of the plant. 

They are not a 

threat when present 

in small numbers. 

However, large 

numbers can wipe 

out the whole field. 

 

-Dig or cultivate the 

field before planting in 

order to kill the eggs 

and expose them to 

predators 

-Grasshoppers lay eggs 

on bare ground, so 

minimum inter row 

spacing should be used 

to give the ground 

enough cover 

-Spray with carbaryl 

Spotted and pink 

stem borers 

The appearance of 

small elongated 

holes in young 

whorl leaves is the 

-Deep ploughing to 

bury the residues early 

after harvesting 
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They infest the crop 

any time from the 

second week of 

emergence to 

maturity. They can 

easily be seen inside 

the stem of infested 

plants. 

first sign of stalk 

borer infestation. 

The holes join to 

give the leaves a 

ragged appearance. 

The borers then 

bore the stem, 

where they eat the 

central portion, 

killing off the 

growing point to 

give dead heart 

symptoms. 

The larvae may also 

attack heads, 

resulting in the 

breakage of the 

head before 

maturity. 

-Uprooting of crop 

stubbles and chopping 

of stems prevents 

borer carry over to the 

next season 

-Tolerant varieties can 

be grown if available 

-Carbaryl or carbofuran 

may be applied on the 

plant whorls about 4 

weeks after crop 

emergence. 
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Harvesting 
The best stage to harvest the crop is when it has reached physiological 

maturity. The crop is physiologically mature when leaves turn yellowish 

and begin to dry naturally, and a black spot appears at the bottom of the 

grain. The longer the crop is kept in the field after physiological maturity, 

the greater the losses due to birds, insects, rodents, mold and bad 

weather. 

Basin method Ripper-tine method Conventional method 

 Remove heads 

(and take them 
for drying), 

leaving stalks 

standing in the 

field 

 Cut stalks at the 
base at a point 

that will not 

allow rationing 

of the crop (very 
close to the 

root) 

 Spread the cut 

stalks between 
rows in the field 

 Remove heads 

(and take them 
for drying), 

leaving stalks 

standing in the 

field 

 Cut stalks at the 
base at a point 

that will not 

allow rationing 

of the crop (very 
close to the 

root) 

 Spread the cut 

stalks between 
rows in the field 

 Remove heads 

(and take them 
for drying), 

leaving stalks 

standing in the 

field 

 Cut stalks at the 
base at a point 

that will not 

allow rationing 

of the crop (very 
close to the 

root) 

 Spread the cut 

stalks between 
rows in the field, 

or collect and 

put them in a 

safe place so 
that they can be 

fed to livestock 

later in winter. 

 

 

Field management in dry season 
Basin method Ripper-tine method Conventional method 

 Remove weeds 

that are still in 
the field 

 Prepare basins 

in the same 

positions as last 

season and start 
all over again 

 Remove weeds 

that are still in 
the field 

 Prepare the rip 

lines in the 

same positions 

as last season 
and start all 

over again 

 Using the 

conventional 
plough, turn the 

soil, burying all 

crop residues 

and weeds 

 Prepare planting 
furrows and start 

all over again 
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Post-harvest management 
Drying: Sorghum, pearl millet and finger millet can reach physiological 

maturity when the grain still contains high moisture. Therefore the 

harvested heads should be dried before threshing, by exposure to the sun 

Threshing: the heads are ready for threshing when the grain easily falls 

off the head with minimal impact. At this stage threshing can be done by 

pounding or beating the heads with sticks. Threshing must be done on a 

clean hard surface free from soil particles and stones. Motor or electric 

driven stationary threshers, which thresh and clean the grain at one can 

be used 

Winnowing: after threshing winnowing is done using natural wind to 

remove larger particles and trash from the grain. The final grain must be 

clean and free of any foreign matter and glumes. 

Grain treatment: Before storage, the grain is treated to avoid damage by 

storage pests. Traditional methods of treatment can be used, as well as 

registered grain storage chemicals. A range of grain treatment chemicals 

are available on the market. Choice should be based on price, time 

between grain treatment and consumption, efficacy and spectrum of 

storage pests controlled.  

Storage: Clean, treated grain can either be stored in bags, or direct in the 

granary. Grain stores best at a moisture content of 10-12%. The use of 

improved grain storage structures is encouraged. Where grain is stored in 

bags the bags should be placed on wooden pallets (or their equivalent) 

and off the wall to prevent absorption of moisture from the floor and 

walls. 
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Appendix 1: Sorghum variety characterization 
Characteristics Name of variety 

Macia SV 1 SV 2 SV 3 SV 4 Sila 

Days to maturity 90-120  

 

90-120  90-120  90-120  90-120  90-

120  

Plant height (m) 1.3-1.5 1.5-1.8 1.8-2.0 1.5-1.8 1.5-1.8 1.5-

1.6 

Threshability Very 

good 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

Good 

Compactness of 

head 

Semi 

compac

t 

Semi 

compac

t 

Semi 

compac

t 

Semi 

compac

t 

Semi 

compac

t 

Comp

act 

Preference by 

birds 

Good Good Good Good Good Poor 

Ear exertion (cm) 10-15 12-20 10-16 10-16 10-16  

Average 

tillers/plant 

1 2 1.5 None None  

Cold tolerance Good Good Good Good Good  

Stability Stable Stable Stable Stable Stable Stable 

Fodder 

characteristics 

Good Good Good Good Good  

Malt 

characteristics 

Poor Poor Poor Poor Poor Very 

good 

Pest & disease 

tolerance 

Modera

tely 

tolerant 

to 

aphids 
and 

commo

n leaf 

disease
s 

Modera

tely 

tolerant 

to 

commo
n leaf 

disease

s 

Toleran

t to 

commo

n leaf 

disease
s 

Toleran

t to 

commo

n leaf 

disease
s 

Toleran

t to 

commo

n leaf 

disease
s 

Moder

ately 

tolera

nt to 

leaf 
blight 

Seed colour White White White White White Red 

Yield potential 

(t/ha) 

3.0-6.0 2.0-6.5 2.5-4.5 3.8-8.0 3.5-9.0 4.6-

12 

Source ICRISA
T 

CBI CBI CBI CBI SeedC
o 
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Appendix 2: Pearl millet variety characterization 
Characteristics Name of variety 

PMV 1 PMV 2 PMV 3 Okashana 1 

Stability Good Good Good Good 

Days to 

maturity 

75-90  90-120 90-120 90-120 

Plant height 
(metres) 

1.0-1.3  1.8-2.0 1.8-2.0 1.5-2.8 

Threshability Good Very good Very good Very good 

Compactness 

of ears 

Good Good Good Good 

Ear length 

(cm) 

10-20 25-30 18-24 17-25 

Preference by 

birds 

Very high Very high Very high Very high 

Average tillers 

per plant 

3-5 3-5 3-5 2-4 

Cold tolerance Good Good Good Good 

Fodder 

characteristics 

Poor Good Good Good 

Disease 

tolerance 

Moderately 

tolerant to 

downy 
mildew. 

Smut & 

ergot 

Moderately 

tolerant to 

downy 
mildew. 

Smut & 

ergot 

Tolerant to 

downy 

mildew. 
Moderately 

tolerant to 

smut and 

ergot. 

Highly 

tolerant to 

downy 
mildew, 

smut & 

ergot. 

Seed colour Grey Dark grey Creamy 
white 

Grey 

Yield potential 

(t/ha) 

0.5-1.5 2.5-3.0 1.5-3.2 0.8-1.90 

Source CBI CBI CBI CBI 
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Appendix 3: Finger millet variety characterization 
Characteristics Name of variety 

FMV 1 FMV 2 

Stability Good Good 

Days to maturity 130-140 135-145 

Plant height (cm) 84.7 82.9 

Threshability 64% 72.2% 

Compactness of ears Good Good 

Preference by birds High High 

Tillering extent Moderate High 

Average panicle length 

(cm) 

7.77 5.01 

Number of fingers per 

head 

8 7 

Tolerance to pests Less tolerant to stem 

borers 

Less tolerant to stem 

borers 

Seed colour Light brown Brown 

Yield potential (t/ha) 2.3 2.95 

Malt characteristics Excellent Excellent 

Source CBI CBI 

 

 


