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              FOREWORD

Kenya Agricultural and Livestock Research Organization (KALRO) is one of the key partners 
in the Kenya Cereals Enhancement Programme - Climate Resilient Agricultural Livelihoods 
Window (KCEP-CRAL) Programme funded by the European Union (EU) and implemented 
by the International Fund for Agricultural Development (IFAD). KALRO participation in 
this programme is based on proven experience and expertise in agricultural research. Within 
the programme, KALRO handles the research component, conducting on station and on 
farm trials, develops farmer recommendations together with training materials for extension 
staff and service providers and conducts the training. The implementation of KCEP-CRAL 
is in thirteen (13) counties namely Nakuru, Nandi, Trans Nzoia, Kakamega, Bungoma, Kitui, 
Tharaka-Nithi, Embu, Machakos, Makueni, Taita Taveta, Kwale and Kilifi. 

KCEP-CRAL focuses on the three leading rain-fed cereals (maize, sorghum and millet) and 
associated pulses (beans, green grams, cowpeas and pigeon peas). The programme’s overall 
objective is to contribute to the reduction of rural poverty and food insecurity of smallholder 
farmers. 

Through this manual, the programme will provide a comprehensive guide to extension 
officers, service providers and lead farmers on how to successfully produce cereals and pulses 
in Kenya. The manual is a useful training and reference material for extension officers and 
other stakeholders seeking to enhance the capacity of farmers, increase commercialization 
for food security and promote gender inclusion and participation along the commodity value 
chains. 

Initial lessons learnt in this project indicate that enhancing the capacity of the extension staff 
and service providers has improved uptake of new technologies for dry land farming. It has 
opened up more land for farming through use of conservation agriculture in areas that hitherto 
were not under agriculture. Besides easing the pressure on previously arable land, farmers in 
the project areas have been trained to use alternative disease and pest management regimes 
using Integrated Disease and Pest Management and Push pull technologies for persistent 
pests of economic importance. 

On behalf of KALRO, I am grateful to the European Union for supporting this project 
through the IFAD and KCEP-CRAL of the Ministry of Agriculture, Livestock, Fisheries 
and Cooperatives (MoALF&C). I also appreciate the excellent coordination of the whole 
process by the KCEP-CRAL Secretariat led by Dr Anthony O. Esilaba, MoALF&C and 
other partners, scientists in participating centres, Knowledge, Information and Outreach Unit 
team and secretarial staff. It is my hope and desire that in using this manual, the expectations 
of all stakeholders will be met. 

Eliud K. Kireger, (PhD, OGW) 
DIRECTOR GENERAL, KALRO
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1  Introduction
Sorghum grows in semi-arid eastern, western and Coast areas of Kenya. There have been 
efforts to revitalize the crop as one of the Traditional High Value Crops (THVC), with high 
demand from beer industry. Currently, production is mainly at subsistence level by small- 
scale farmers with limited commercialization aspect. Sorghum production has increased in 
Kenya, by 5 percent from 1,876,192 bags (90 kg) in 2013 to 1,972,810 bags 2014 (MoALFD, 
ERA 2015). The Government of Kenya has put a lot of emphasis on production of indigenous, 
drought tolerant crops to boost food and nutritional security. Many farmers in Kenya have 
found the drought tolerance of grain sorghum makes it an attractive alternative to maize. 
By virtue of the short growing season, wide adaptation, and versatile planting date of grain 
sorghum, many producers also recognize the ease of fitting this crop into double- cropping 
and crop rotation systems with other crops.

Smallholder grain farmers face key interrelated challenges after harvesting their crop 
resulting from poor grain handling and management, leading up to 30% of post-harvest 
losses contributing to national shortage in food supply. Also, pest and disease damage is 
responsible for significant yield losses of sorghum production.

Of the estimated food losses of up to 30 % are attributed to poor post-harvest management, 
translating to more than KES 400 billion losses per annum. Postharvest losses are attributed to 
improper handling, biological spoilage, insects, birds and rodents. These losses are believed 
to be one of the major reasons why Kenya continues to be insufficient in food supply, even 
when crop yields and land under cultivation have been increasing. Good agronomic practices 
and application of essential pest and disease management on the crop will go a long way in 
making the cultivation of sorghum more productive and attractive to many.

A crucial objective of the Programme (KCEP-CRAL) is to contribute to reduction of post- 
harvest losses through supporting farmers in securing high returns from investments on 
grain productivity In order to achieve this, farmers will be encouraged to adopt improved on- 
farm grain handling practices that minimize post-harvest losses. It will also train extension 
staff who will in turn train farmers and accelerate the adoption of new pest and disease 
management techniques. Additionally, it will enhance access to profitable grain markets, 
enabling marketing of produce at more favourable terms.

Table 1 shows that sorghum grain has high levels of iron (>70 ppm) and zinc (> 50 ppm) and 
other nutrients; hence may be used to reduce micronutrient malnutrition. Sorghum can be 
added to a variety of foods as it is almost taste and scent free.
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Table 1: Nutritional value of sorghum

Nutrient Content in sorghum

Protein% 8.43

Fat% 3.34

Carbohydrates% 76.64

Fiber% 6.60

Sugar% 1.94
Calcium (mg) 12.00
Iron (mg) 3.14
Magnesium (mg) 123
Sodium (mg) 3.00
Zinc (mg) 1.63

1.1  Ecological requirement

1.1.1  Altitude

Sorghum grows best from 800 to 2500 metres above sea level (masl).

1.1.2  Rainfall

Sorghum requires a minimum rainfall of 250 mm per year, but does best above 900 mm per 
year. In Arid and Semi-Arid Lands (ASALs), sorghum is planted in short rains (October- 
November) and harvested in January or February and immediately cut back (ratooning) to 
about three inches above the ground. The vegetative re-growth takes advantage of the long 
rain season, which commences in, mid-March with the ratoon crop harvested in June. Not all 
the varieties can be ratooned hence fresh planting can be done in the long rains.

1.1.3  Soil type

Grain sorghum is well adapted to grow on many different soils throughout the country. 
However, it does best on deep, fertile, well-drained loamy soils and is more tolerant of 
shallow soil and drought conditions. It can be grown successfully on clay, clay loam, or 
sandy loam soils. However, farmers should not expect soils that produce poor beans or poor 
maize crops to yield a bumper crop of grain sorghum. The best soils for other crops also 
produce the highest grain sorghum yields easily.

1.1.4  Temperature

Sorghum is adapted to a wide range of temperatures and can tolerate temperature as low as 
10OC, otherwise lower temperatures interfere with the physiology of the crop. In the ASALs, 
the crop grows in temperatures ranging between 15 to 30OC.
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1.2  Varietal selection

When selecting sorghum varieties, agro-ecological adaptation, farmer preference, household 
utilization and markets are considered. Released sorghum varieties that are recommended 
for production in the ASALs, as well as their major characteristics are presented in Table 2.

Table 2: Recommended sorghum varieties

Variety Description Yield
90kg bags/acre

Gadam - Grain is grey to chalky white with semi hard 
endosperm

8 - 20 bags/acre

-  Grows in altitude range of 800 - 1500 masl

- It is early maturing and flowers in 45 - 52 days and 
matures in 85 - 95 days

- Drought tolerant

- Tolerant to stem borer, shoot-fly and leaf blight

Sila - Has high malting quality 10 - 20 bags/acre 

- Dual purpose: human consumption and animal fodder Fodder yield of 
17 bags/acre 

(4 t/ha)
- Suited for altitudes of 250 - 1800 masl

- Matures in 4 - 5 months

KARI Mtama 1 - Grain colour is white with a hard endosperm and no 
testa

11 - 17 bags/acre

- It has one main plant and sometimes has 2 - 3 tillers

- It flowers in 58 - 65 days and matures in 95 - 100 days

- Suitable areas ranging between 250 - 1800 masl

- It is highly tolerant to stalk borers and aphids 

- Drought tolerant

- It is highly palatable and sweet (low tannins) for hu-
man  consumption making it also attractive to birds

- High malting quality
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Variety Description Yield
90kg bags/acre

IS 76 - Brown grain 10 - 12
-  Maturity period 3 months

E 1291 - The grain is white 10 - 15 grain
- Dual purpose variety for grain and forage 10 - 15 forage
- It is well suited to 750 - 2300 Masl

E 6518 - High yielding, brown grain 12 - 17 grain 
- Dual purpose for grain and high quality fodder 3.0 ton/ha forage
- Well suited to 750 - 2300 Masl

- Maturity period 8 months

BJ 28 - Dual purpose variety suitable for grain and forage 12 - 15
- Maturity period 7 months
- For grain (food) and forage production

-  Grows in altitude range of 750 - 2300 Masl

Ikinyaruka DP - Dual purpose variety suitable for grain and forage 3.2 tons
- Suited for dry high lands and High Potential areas 

(750 - 2300 Masl)
8 tons/ha forage

- Maturity 8 months

Serena - Grain is brown with a testa 10 - 20 

- Flowers in 69 - 78 days and matures in 110 - 120 days
-  Tolerant to striga weed and grain mould 
- Suitable for 750 - 2300 Masl 
- Bird tolerant

Seredo - Grain colour is brown with a testa 1 - 12
- Produces outward spreading tillers and thick stems
- Flowers in 65 - 77 days and matures in 110 - 120 days
- It is widely adapted in areas of 250 - 1750 Masl
- Bird tolerant

1.2.1 Seed selection and treatment

The most important characteristics to consider in a sorghum variety are yields potential, 
maturity, standability, and pest and disease resistance. It is recommended that where possible, 
farmers should always use certified seeds for best yields. However, as a last option, farmers 
could recycle their own seeds for three seasons. Proper seed selection should be done to 
maintain purity of the variety. To select pure seed only one variety of the crop is grown in 
the field.
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These steps are essential when farmers are doing on-farm seed selection:

i. Identify healthy plants with large panicles in the middle of the crop field

ii. Tag the identified plants

iii. Harvest them separately before harvesting the rest of the crop

iv. Sundry to the recommended moisture content (12 %)

v. Discard the tip of the panicle to avoid small malformed grains

vi. Thresh and sort the seed to remove the broken, damaged or shrivelled seed

vii. Dress the seed with recommended seed dressing chemicals for storage

1.2.2 Testing for germination

Simple germination test helps farmers to determine the viability of the seed before planting. 
These testing steps are:

i. Select a site near the homestead where there is access to water

ii. Prepare seedbed and make 100 planting stations (10 by 10 cm)

iii. Plant a 100 seed and cover with soil and water adequately for seven days

iv. Take first germination count after 5 days and the final count at seven days

v. 85 % germination count is considered adequate for sorghum

2  Site selection and land preparation
Sorghum produces greatest yields on deep fertile well-drained loamy soils. Grain sorghum 
has an extensive root system and may be more tolerant to soils with a shallow hardpan. 
However, do not expect soils that produce poor bean or maize crops to produce a bumper 
crop of grain sorghum. The best soils for other crops will also produce the highest grain 
sorghum yields.

Birds are a major menace in all major sorghum production areas in Kenya. The problem is 
more severe in isolated production areas. It is therefore advisable to a void establishing crop 
fields in isolated fields far from homesteads and birds roosting sites.

2.1 Land preparation

Planting fields should be prepared well in advance and it is recommended that land be 
ploughed immediately after harvesting the previous crop. Residues of the previous crop 
should be chopped and left in the field to reduce soil surface temperature and soil water 
evaporation. All sorghum varieties require a fine seedbed for better seedling establishment. 
If tractor, hoe or oxen plough is used to open up the field, it is advisable to harrow it once 
in order to break the large soil boulders. When hand-hoes are used for land preparation, the 
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large soil boulders should be reduced by breaking them to provide a moderately smooth seed 
bed (Figure 1).

           ( a)     (b)     (c)

Figure 1: Land preparation: (a) using hand hoe; (b) using oxen; (c) poor seedbed

2.2 Soil fertility management

Soil fertility can be managed through several strategies including, organic fertilizers/ 
manures, and inorganic or chemical fertilizers. Most soils in sorghum and millet production 
areas are deficient in essential macronutrients such as nitrogen (N) and phosphorus (P), 
which are essential for adequate crop growth. To correct these nutrient deficiencies, organic 
and inorganic fertilizers are used. Soil testing is recommended before planting; however 
liming is recommended if soils are acidic.

2.2.1  Organic fertilizers/manures

Manure improves soil organic matter, which impacts positively on soil moisture retention 
and structure. Well-decomposed manure should be broadcasted (2 ton/Acre) in the field close 
to the onset of the rains and mixed with the soil during ploughing. In case of low volumes of 
manure, it can be spread in bands along the planting furrows and mixed with the soil before 
seeds are sown.

2.2.2  Inorganic/chemical fertilizers

Most soils in sorghum production areas are deficient in nitrogen (N) and phosphorus (P), 
which are essential for adequate crop growth. To correct these nutrient deficiencies, a wide 
range of organic and inorganic fertilizers are used. The 4R fertilizer stewardship (Right 
time, Right rate, Right Placement and Right Source) must be followed (International Plant 
Nutrition Institute-IPNI). At planting apply one bag (50 kg) per acre of compound fertilizer 
NPK (20:20:0 or 23:23:0) per acre. The fertilizer is normally drilled along the planting 
furrows and thoroughly mixed with the soil; the seed is planted and then covered. Top dress 
with one bag (50 kg) of calcium ammonium nitrate (CAN) per acre when the crop in knee 
high.
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2.3  Planting

2.3.1 Plant spacing and seed rates

Dry planting is highly recommended. However, this should be done before or at the onset of 
rains by either drilling in furrows made by oxen plough or tractor, or hill plant in the holes 
made by Jembe or Panga. Sorghum is a small seeded crop therefore to ensure germination 
planting depth ranges between 2.5 cm to 4.0 cm. When planting during the rains, plant 
shallow but press the soil so that the seed may be in contact with moist soil but when dry 
planting , the depth should be 5 cm.

The recommend sorghum spacing and seed rates is indicated in Table 3. In semi-arid areas 
the ox-plough yoke is fixed at 90 cm (Figure 2) so the spacing is 90×15 cm but in manual 
planting the spacing is 75×20cm (Figure 3).

Sorghum is often intercropped with pulses such as pigeon peas, beans, cowpea and green 
gram. The row arrangement for the cereal and legume could be a single alternate where a 
legume falls between two rows of sorghum spaced at 90 cm. Two rows of pulses could also 
be alternated with two rows of sorghum.

Table 3: Recommended sorghum spacing, and seed rates

Crop Spacing (cm) Seed rate (kg/ 
acre)

Sorghum (sole crop) Oxen (90 × 15) 4-5
Manual (75 × 20)

Sorghum (intercrops) 90 × 20 and legume between rows of 4
Single alternate rows sorghum

Double rows of legumes Sorghum 120× 20-two rows of legume 2-3

between sorghum rows

Figure 2: Furrows made by ox-plough
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Figure 3: Furrows made by hoe

2.4  Crop rotation

Crop rotation is highly recommended to reduce build-up of sorghum diseases and insect 
pests. Rotating of sorghum with other cereal crops such as maize and millet should be 
avoided, especially due to Maize Lethal Necrosis (MLN) disease and other cereal diseases 
and pests.

2.5  Weeding

Weeds reduce sorghum yields by competing for moisture, nutrients, space and light. Weeds 
are also an alternative host to pests and diseases. The first weeding should be done within 
2-3 weeks after emergence. Two weeding sessions are recommended. Chemical weeding can 
also be done in large-scale farms using recommended selective herbicides.

2.6  Thinning

This is the reduction of the germinated seedlings to achieve the spacing of 20 cm between 
plants within a row. Thinning should be done when the soil is moist to ensure minimal 
disturbance of the roots of the remaining plants for healthy growth. It should be done 3 
weeks after emergence in semi-arid areas (at 3-4th leaf stage). This is best done after first 
weeding in order to accommodate appropriate plant density adjustments in case some plants 
are damaged during weeding. Thin sorghum seedlings and leave 1 plant per hill.

2.7  Roguing

This is the removal of plants that have characteristics, which are different from the selected 
variety. Plants taller than the general height of the plant population, whose flower colour 
deviates from that of majority of other plants, or with grain colour that is different from the 
majority of plants should be removed.
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2.8  Sorghum ratooning

Ratooning is a practice of getting more than one crop from a single sowing through proper 
crop husbandry. The well-established root system of the ratoon crop has the ability to utilize 
the environmental resources better than a freshly sown crop. Ratooning reduces labour 
requirements by minimizing costs such as ploughing, planting and bird scaring.

The first crop of sorghum is planted in short rains (October-November) for rationing to be 
possible. When the crop is mature, it is harvested in January or February and immediately cut 
back to about three inches above the ground. The vegetative regrowth takes advantage of the 
long rain season, which commences in, mid-March. To achieve good yields, the vegetative 
regrowth (tillers) are thinned to ensure 2-3 plants per stool. Weeding and other management 
practices are carried out like in the case of freshly sown crop.

3 Crop protection

3.1  Importance of Pest and Disease Identification

Pests and diseases in sorghum production is a major constraint that has led to heavy yield 
losses and income for farmers and other value chain players in Kenya (MoA, 2009; CABI, 
2013). Farmers have limited access to technical skills and knowledge on how to control most 
pests and diseases in sorghum thereby increasing insurgence. There is need to innovatively 
find simpler ways to assist farmers and key stakeholders to correctly identify and manage 
pests and diseases that affect the production. This can be done by continually developing 
and providing information manuals and extension materials to key stakeholders involved 
in the production. This project envisages that the trained Extension Staff will in turn train 
farmers and share expertise and expedite the adoption of new pest and disease management 
techniques.

3.1.1  Management of Pest and Disease Using Integrated Pest and Disease Management 
(IPDM)

Integrated Pest and Disease Management (IPDM) relies on a combination of various 
practices such as cultural, biological and chemical; and development and use of resistant and 
tolerant crop varieties. It is guided by constant monitoring and identification of crop pests 
and diseases in order to prevent or control them (EPA 2011; CABI, 2013). Currently most 
farmers have not embraced this approach in pest and disease prevention and management.

3.1.2  Scouting for Pests, Diseases and Weeds

The purpose of scouting is to gain an understanding of insects, diseases, weeds and beneficial 
insect in the crop. Effective monitoring includes assessing the numbers and incidences in 
maize. Scouting is a critical component of implementing an IPM programme. When scouting, 
get in the farm and take a close look. If you have a large field of sorghum, walk in a Z, V, 
W or zigzag pattern through the field. Look at 50 leaves in a field or look at every plant in a 
small field. Make sure you turn the leaves over. The protected, damp areas under plants are 
often insect and disease’s favorite homes. Check in all wet areas or other troubled spots for 
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symptoms as well as pests and diseases. Scout in the sorghum crop once a week in order to 
identify problems before they get out of control. Once you find insects, diseases or weeds, 
control them using the information contained below.

3.2  Field Sorghum Diseases

3.2.1  Downy Mildew (Scleropthora macrospora)

Infections occur when fields are flooded. Initial symptoms appear under cool condition, as a 
white greyish ash on lower side of the leaf causing young leaves to mottle resembling viral 
infection (Figure 4).

Figure 4: Mottled sorghum leaves with white greyish ash appearance on lower side

(Source: Abel Too - KALRO)

Management: Plant early during the season to avoid disease infection, practice crop rotation 
with kale, ALVs, beans and cowpeas. Remove and destroy by burning infected leaves and 
plant debris, avoid flooding fields during irrigation and improve drainage in the farm. Spray 
Metalaxyl based fungicide such as Ridomil gold at 20 gm/20 litres of water, Tata master (50 
g/20 litres of water).

3.2.2 Seedling Blights - Damping off (Pythium, Rhizoctonia,Fusarium, Aspergillus) 

Appears as small reddish-purple or yellowish-brown spots that develop on the leaves and 
under warm moist condition (Figure 5). The disease may be severe and cause seedlings 
death.

Figure 5: Seedlings die back 
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Management: Use quality certified seeds dressed with Imidacloprid based fungicides such as 
‘Gaucho”, Thiamethoxam based products “Poncho”, Thiram based products “Moncerene”. 
Remove and destroy infected seedlings by burning, drench using carbenazim based products 
e.g. Rodazim or Mancozeb based products.

3.2.3 Sorghum leaf blight (Exserohilum turticum)

It appears as small reddish or tan spots that develop on leaves and enlarge as the disease 
progresses, the leaves turn purplish gray and die. Long elliptical reddish lesions may also 
develop on older leaves (Figure 6). Lesions start from older leaves to young leaves of the 
plant.

Figure 6: Long elliptical reddish lesions on older leaves

Management: Destroy crop residues and volunteer plants after harvest in the farm, practice 
crop rotation and use tolerant/resistant varieties such as Serena, Serena, Gadam to manage 
the disease. Spray affected plants using azoxystobin based products e.g. ortiva at 20 ml/20 
litres of water or copper based fungicide at 40 g/20 litres of water.

3.2.4 Sooty stripe disease

The disease affects sorghum at all stages. It appears as circular, reddish brown or tan stripes 
on the leaves and develop halo around them and if warm moist conditions prevail, the lesions 
turn gray then black and sooty (Figure 7).

Figure 7: Circular, reddish brown or tan stripes appear on the leaves

Management: Practise crop rotation with beans, green grams, cowpeas. Remove alternate 
host plants or weeds, infected leaves and plant debris around the farm. Use resistant varieties.
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3.2.5 Common leaf rust (Puccinia sorgi)

The disease is common in moist conditions. Symptoms appear in upper canopy of the crop, 
especially during flowering. Elongate raised bumps (pustules) scattered or clustered on both 
leaf surfaces that are red to dark brown in colour (Figure 8). Later the epidermis ruptures and 
lesions turn black releasing spores as the plant matures.

Figure 8: Elongate raised bumps (pustules) on both leaf surfaces

Management: Plant tolerant varieties, plant early in the season to escape the disease, Plough 
in crop residue after harvest of every season, use clean certified sorghum seed from a reliable 
source and rotate sorghum crop with beans, faba bean, chickpea at least every 2-3 years. 
Remove lower leaves which are infested to improve air circulation. Spray using Mancozeb, 
Carbendazim or azoxystrobin based products.

3.2.6  Zonate leaf spot/ Copper spot (Gloeocercospora sorghi)

Symptoms begin on lower parts of the plant with small circular lesions, that expand near leaf 
edges and become semi-circular (Figure 9). In severe cases, lesions will coalesce together 
and destroy most photosynthetic leaves. Conidia spores are spread by water splash and wind.

Figure 9: Semi-circular lesions on leaf edges
(Source: Pioneer)
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Management: Practise crop rotation with cassava and sweet potatoes, plant clean and 
disease-free sorghum seeds as the disease is seed borne.

3.2.7  Head Smut/ Loose kernel smut (Sporisorium reilianum)
It appears as a black mass of spores on sorghum head (Figure 10). Infected plants are dwarfed 
and tillers profusely produce mutted heads, stunted growth may be experienced and some 
seeds rot leading to development of mycotoxin.

Figure 10: Black mass of spores on sorghum head
(Source: Pioneer)

Management: Avoid planting in soils with disease history. Plough deep to bury crop debris. 
Plant at onset of rains (in March/April or October/December). Plant clean and certified seed. 
Rouge infected plants and destroy by burning. Seed dress the seeds with thiamethoxam, 
metalaxyl and difenoconazole based products (Apron star 42WS). Spray using Propinazole 
250g/litre + Cyproconazole based fungicides at seed head stage or copper based fungicides 
such as cuprocaffaro at 70g/20 litres at seed head stage.

3.2.8 Sorghum anthracnose (Colletotrichum graminicola): Leaf panicle, stalk rot 
anthracnose

Lesions begin from lower leaves to upper part of the plant. They are oval, elongate reddish 
orange to purple in colour (Figure 11). When host tissues die, creamish to pinkish fruiting 
bodies are formed on the surface. Infected panicles are light in weight. For stalk anthracnose, 
they are water soaked in lower portions of the stalk. Lesions on the stalk become reddish in 
colour.

Figure 11: Elongate reddish orange to purple lesions on the lower leaves of the plant
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(Sources: Pioneer)

Management: Treat seeds with thiram or captan based products at 3 g/ 3kg before planting. 
Plant recommended resistant varieties. Practise crop rotation and deep plough to burry 
previous crop residues. Cut and destroy by burning infected plant and other alternate hosts 
around the farm.

3.2.9  Sorghum Ergot

Infected sorghum panicle produce thick, sugary honeydew from infected floret (Figure 12). 
Honeydew produce a bloom of white, powdery spores on the surface. Other non-pathological 
fungi may grow on top of the honeydew and form brown or black spore mass.

Figure 12: Bloom of white, powdery spores on the surface of infected floret
(Source: Pioneer)

Management: Avoid moving plants from infected to non- infected regions to reduce spread 
of the disease. Soak seeds in 2% saline solution that will help float ergot infested seeds 
before planting. Practise strict crop rotation with beans, garlic, onions and vegetables for 
at least two seasons. Avoid continuous planting of sorghum to stop persistent of virus and 
possible vectors.

3.2.10  Charcoal rot (Macrophamina phaseolina)

It is a major disease of sorghum in arid areas of warm and moist conditions. Infected roots 
show water soaked lesions which turn black, lodging may occur and if split the pith is black 
and resembles charcoal (Figure 13).

Figure 13: Infected roots show water soaked lesions

(Source: University of Nebraska)
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Management: Controlling of insects and vectors is important. Ensure appropriate plant 
population is maintained 60,000/ Ha. Top dress with potassium rich fertilizer to minimize 
disease incidence. Plant tolerant varieties such as KARI Mtama 1, Gadam and Seredo. 
Rotate with beans, grengrams or pigeon pea for 2 years. Spray using Copper oxychloride at 
60 g/ 20 litres of water.

3.3  Arthropod Pests

Most arthropod pests can be controlled through a combination of techniques such as 
biological control. For instance larger grain borer (LGB) can be controlled by use of 
predators, habitat manipulations like push pull technology, modification of cultural practices 
by use of intercrop plants and use of resistant or tolerant varieties.

Pesticides are used only if after monitoring there is need according to established guidelines. 
Below is list of key insect pests commonly found in sorghum in and their management 
strategies.

3.3.1  Sorghum shoot fly (Atherigona soccata)

The pest causes up to 5% loss in sorghum production. The adult shoot fly is greyish brown 
in colour with six spots in the abdomen. Maggots crawl on the upper surface and latter 
penetrate it and stems. Maggots move to ground level inside host plant while feeding at 5 to 
30 days of crop emergence. Wilting and drying of the central shoots (dead heart) which when 
pulled out produces foul smell (Figure 14).

Figure 14: Wilting and drying of the central shoots of sorghum plants
(Source: CABI Plantwise)

Management: Use resistant varieties where available. Early sowing of the seeds before 
rains help reduce infestation. Avoid planting using manure since shoot flies are attracted by 
manure. Leave the land fallow for at least a season before cultivating. The pest also attacks 
other cereal crops and thus there is need to destroy all the alternative host plants around 
the farm such as maize, finger millet and wheat to avoid the pest hiding therein. Remove 
sorghum and destroy by burning. Rotate with cotton, groundnuts or sugarcane. Spray using 
pyrethroid insecticide or emmectin benzoate at 19 g/litre.
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3.3.2  Termites

Workers are the most destructive and damaging to sorghum. They attack sowed seeds as well 
as whole plant and damage the stems at ground level (Figure 15). This can occur before and 
after maturity depending on the time of infestation. Termites cause huge losses when they 
occur in large numbers.

Figure 15: Sorghum stems cut by termites
(Source: Infonet Biovision)

Management: Destroy the queen to prevent increase of termite population. Flood the fields 
if you are using irrigation, remove plant debris and burn after harvesting. Use baits laced with 
termicides that the workers will carry to the colony resulting in colony destruction. Drench 
termite moulds using hot water (15 litres/mound). Spray using chlorpyrifos based products 
such as pyrinex, Jawabu, Mursban at 40 mls/20 litres of water or Lambda cyhalothrin based 
products, duduthrin at 65 mls/20 litres of water.

3.3.3  Stink bugs (Nezera viridula)

Start infestation immediately after flowering of sorghum. They lay eggs in clusters and 
nymphs complete their maturity before sorghum matures. Stink bugs feed on seeds making 
them shrivel and reduce their size and quality. They feed on the sorghum kernel at milk and 
dough stages (Figure 16).

Figure 16: Stink bugs on the sorghum kernels at milk and dough stages

Management: Use biological control agents. 
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3.3.4  Sorghum stem borers (Chilo partellus)

Eggs hatch into caterpillars and feed by windowing on leaves of young plants within the 
funnel, causing a series of pin holes on the emerging leaves and on extreme cases dead hearts 
in young plants. The caterpillars later burrow into pith stems for water and nutrients in older 
plant and causing death of the plants (Figure 17).

Figure 17: Caterpillars punch pin holes on leaves of young plants

Management: Use biological control such as Baccillus thuringensis to control the stem 
borers, push and pull technology that employs the utilization of the intercropping sorghum 
with Desmodium helps in repelling the stem borers. Use of insecticide in funnels such as 
Dipterex, Thiodanmay also be applied.

3.3.5  Push-pull technology (PPT) for Stalk Borer and Fall armyworm

The PPT strategy uses repellent crops such as Desmodium (push) and an attractant plant 
such as Napier/ Brachiaria grasses (pull). The repellant is usually a fodder legume with other 
beneficial attributes such as improved soil fertility by nitrogen fixation and cover-cropping 
for soil and water conservation (Figure 18).

Figure 18: Plant arrangement in push-pull technology for FAW and stem borer control
(Source: ICIPE)
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Intercrop sorghum with non-host crops or Desmodium and plant Napier grass or Brachiaria 
around the plot. Destroy sorghum residues after harvest and use biological control with 
predators and parasites. Use insecticides approved by the Pesticides Control and Production 
Board.

3.3.6  Leafhoppers (Cicadulina spp.)
Slender green to yellow hoppers with two small black spots between eyes and hop away on 
disturbance (Figure 19). Leaf hoppers feed on sorghum plants and transmit streak virus. The 
streak vines and damage may cause up to 100%. Plants turn pale green to yellow in colour 
under heavy infestation.

Figure 19: Slender hoppers with a pair of small black spots between eyes

(Source: Infonet Biovision)

Management: Uproot infected plants early and feed to animals, plant away from grassland, 
plant early to reduce risk of virus transmission. Remove residues of cereal crops and use 
sticky green traps to trap the hoppers. Bare strips should be left around large sorghum 
crop fields; such strips should be 10 to 20 m wide. Spray six weeks after planting using 
cypermethrin, and carbosulfan based products.

3.3.7  Sorghum webworms
They are flattened yellow-greenish with four lengthwise stripes. Mature webworms are hairy 
and are clumped on one or a few panicles (Figure 20). Larvae feed on flowers and developing 
seeds where they partly or completely consume them.

Figure 20: Hairy flattened yellow-greenish with four lengthwise stripes

Management: Spray with imidacloprid based products to manage head worms.
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3.3.8  Sorghum midges (Stenodiplosis sorghicola)

Adults are tiny, fragile orange looking gnats like flies (Figure 21). The larvae are orange and 
they feed on the developing seeds and they pupate within the flower. The affected florets 
have blasted appearance. They destroy pollen during egg laying process.

Figure 21: Fragile orange looking gnats like flies

Management: Regular scouting around the farm is recommended. Destroy alternate hosts 
around the farm and plant early in the season. Practise crop rotation and deep plough to 
control larvae populations from previous crop debris. Set up light traps at night to attract the 
adults before killing them.

3.3.9  Armyworm

It causes damage on upper and lower leaf tissue forming “windows “except midrib (Figure 
22). When the leaves are exhausted, they revert to young stems. Full size larvae burrow into 
the ground, become dull in colour, wrinkled and pupate.

Figure 22: Damage upper and lower leaf tissue forming “windows
(Source: Kasina, KALRO)

Management: Handpick and destroy caterpillars in hot water, remove and destroy the 
larvae, spray using flubendamide based products such as belt at 5 ml/20 litres, Spinetor ram 
(Radiant) at 18 - 30 ml/20 litres of water.
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3.3.10  Aphids (Rhopalosiphum maidis)

They are small, long, soft-bodied dark green to bluish-green in colour with two long antennas 
and live in colonies. The colonnies are found on the central whorl or the entire leaf surface 
(Figure 23). They cause yellowing of the leaves due to excessive sucking power, in dry 
conditions they suck sap from plants until it dies. They secrete honey dew that gives the 
plant a black appearance.

Figure 23: Small, long, soft-bodied dark green to bluish-green colony arthropods

Management: Mixed cropping or use of trap crops is recommended, use predators and 
parasites like ladybirds and hover fly. In case of early and heavy infestation, chemical spray 
with systemic insecticides e.g. Cypermethrin and imidacloprid based can be used.

3.3.11  Cutworms (Larva)

These are caterpillars that are found in the soil and damage young seedlings. They cut off the 
plant at below the ground level (Figure 24).

Figure 24: Cat worm larvae in the soil
(Source: Texas A&M AgriLife)

Management: Early land preparation to eliminate weeds that are alternate host (2 weeks 
before planting), Plough deep to expose worms to predators, irrigate to flooding before 
planting to suffocate worms. Control mechanically by picking or squashing. Soil drenching 
using insecticides like Dursban 4E may also be used.
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3.3.12  Bollworms (Heliothis armigera)

Bollworms feed on leaves, buds, growing points, flowers and fruit (Figure 25). Damage 
reduces leaf area, and thus slows plant growth.

Figure 25: Bollworms feed on leaves
(Source: KALRO)

Management: Intercrop sorghum with desmodium/dolichos to push away the stem borers. In 
heavy infestations, spray with imidacloprid and pyrethroid based insecticides.

3.3.13  Chafer grubs

They are white C-shaped with dark swollen end of abdomen feeding on the young sorghum 
plants causing them to dry and eventually die (Figure 26). Use of farmyard manure that is 
not well decomposed contributes to increased populations of these destructive pests.

Figure 26: Larvae of soil dwelling beetles

Management: Practice crop rotation with beans and cowpeas to reduce their survival and 
minimize the damage caused in the subsequent crop. Avoid using fresh animal manure 
during planting. Deep plough to expose the grabs to predators such as birds or domestic 
chicken. Collect and destroy the larvae and adults by burning. Drench using lecanicillium 
lacenii based products (Lecatech at a rate of 5 ml/20 litres or Imidacloprid based products 
(Loyalty at 10 g/20 litres of water).
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3.3.14  Birds

Birds are one of the most important pests of sorghum. They are capable of causing heavy 
losses. The most notorious species is Quelea.

Management: Use bird scaring devices, destroy their roosting sites, and avoid isolated 
fields. Conduct timely harvesting of crop to minimize losses. Birds may also be scared 
physically or through mechanical devices such as brightly coloured ribbons, shiny discs 
among others. Use of scarecrows is still widespread but not as effective. In some cases early 
sorghum harvest, followed by sun drying for 2-3 weeks to save the crop from bird damage.

3.4  Major weeds affecting Sorghum

3.4.1  Couch grass or Bermuda grass (Cynodon dactylon)

Perennial grass with vigorous mat-forming stolon, spread by rhizomes and is also propagated 
by seed (Figure 27). It is a weed of arable land and perennial crops like sorghum.

Figure 27: Grass with vigorous mat-forming stolon

Management: Harrow with a tooth harrow during the dry season to uproot the rhizomes and 
dry completely on top of the soil. Spray with non-selective herbicides such as glyphosate 
before planting sorghum. Introduce shade producing cover crops, within a crop rotational 
system.

3.4.2  Purple witchweed (Striga spp.)

The weeds grow on roots of sorghum and obtain nutrients from the host plant (Figure 28). 
A single weed plant produces many thousands of tiny seeds that survive in the soil for long 
periods. Striga infestation is associated with increased cropping intensity and declining soil 
fertility. The problem is more serious in areas with low soil fertility and rainfall.
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Figure 28: Striga is a parasite of sorghum

Management: Apply sufficient manure during land preparation before planting. Practise 
hand weeding to remove the parasitic plant before flowering. Spray with selective herbicide 
such as sodium salt; 2-4-D Amine. Rotate sorghum with trap crops, such as sunflower, pulses 
and cotton that stimulate the germination of striga seeds, but inhibits post-germination. 
Intercrop sorghum with Desmodium.
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4  HARVESTING AND POSTHARVEST MANAGEMENT

4.1  Harvesting

It is recommended that sorghum grains are harvested as soon as they are physiologically 
mature. Sorghum, grains tend to reach physiological maturity while the stalks and most of 
the leaves are still green (Figure 29). Late harvesting may lead to spontaneous shedding of 
the grain from the panicles resulting in significant losses and grain deterioration due to rapid 
changes in temperature and humidity.

Figure 29: Sorghum Crop ready for harvest
(Source: www.droughtresource.unl.edu)

4.1.1  Methods of harvesting

In Kenya, most of the sorghum is harvested by hand (Figure 30). The panicle is cut from 
the standing stalk at about 16-20 % moisture content and the stalks are used as animal feed.

Figure 30: Sorghum Harvesting using hands
(Source: www.droughtresource.unl.edu)

Post-harvest period is the period between physiological maturity of a crop and the time for 
its final consumption. Post-harvest losses refer to the degradation of quantity and quality of 
a food product from harvest to consumption. Food losses occur when edible dry matter or 
nutritional value that was originally intended for human consumption is reduced.

Estimated food losses of up to 30 % are attributed to poor post-harvest management, 
translating to more than KES 400 billion losses per annum. Postharvest loses are attributed 
to improper handling, biological spoilage, insects, birds and rodents. These losses are a 
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concern to farmers and those involved in the selling of food products. In cereals and pulses, 
deterioration occurs with increase in moisture levels and improper storage (Figure 31).

Postharvest management and marketing supports farmers in securing high returns from 
investments on grain productivity through adoption of improved on-farm grain handling 
practices to minimize post-harvest losses. It enhances access to profitable grain markets, 
enabling marketing of produce at more favourable terms.

Figure 31: White streaks on sorghum grains are symptoms of Fusarium attack

4.1.2  Field drying
i. Stack bundles of panicles in the field and allow them to dry in the sun (Figure 32)
ii. Grain on the panicles or threshed grain should be kept off the ground on raised platforms, 

mats, or trays while drying
iii. Insects will walk away from grain spread in the sun or are killed if the temperature of the 

grain is high
iv. The time taken for sun drying of threshed grains depends on the ambient temperature, 

relative humidity, depth of grain, and the frequency of turning

   (a)      (b)

Figure 32: Drying of sorghum Panicles, (a) sun, (b) hanging
(Source: www.droughtresource.unl.edu)
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The moisture level of sorghum must be reduced to a safe level (≤13 %). Reasons for this is:

• To prevent mould growth (and thus the possibility of mycotoxin)

• To reduce insect attack

• To prevent grain germination

4.1.3  Knowing when the grain is dry enough
i. The dryness of the grain can be tested before threshing using teeth (the grains are brittle 

when bitten) or pinching with the fingers (Figure 33).

   (a)       (b)
Figure 33: Checking when the grains are dry for threshing, using (a) teeth or (b) pinching 
with fingers
(Source: Soniia (1998) as described in KALRO-KCEP (2016))

ii.  The ‘salt method’ of checking grain moisture content

A more objective approach is to use the ‘salt method’ (Table 4). Dry salt will absorb moisture 
from grain. This principle can be used to help determine whether a grain sample has moisture 
content of above or below 15%.

The salt must first be dried by spreading it out on some plastic sheeting in the hot sun and 
leaving it for at least 3 - 4 hours until it is hard. It should be turned at intervals during this 
time. It can also be dried in an oven. The dry salt should be placed in a sealed container until 
it is ready for use.

Table 4: The ‘salt method’ of checking grain moisture

Materials required:

- A clean dry glass bottle of about 750 ml 
capacity, with a cap that makes it airtight

- Some common salt

- 250-350 g of the grain to be tested
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Take one sample (a handful is enough) from 
the middle of each bag of sorghum grain. It 
is best to remove a sample using a special 
instrument called a sampling spear

- Make sure that the jar you are using is 
clean and completely dry

- Fill one third of the dry bottle with the 
grain sample (250-300g)

- Add the salt in the jar (enough salt to fill 
up a quarter of the jar)

- Close the bottle tightly with its cap

Take one sample (a handful is enough) from 
the middle of each bag of sorghum grain. It 
is best to remove a sample using a special 
instrument called a sampling spear

- Make sure that the jar you are using is 
clean and completely dry

- Fill one third of the dry bottle with the 
grain sample (250-300g)

- Add the salt in the jar (enough salt to fill 
up a quarter of the jar)

- Close the bottle tightly with its cap

- Shake the bottle vigorously for 1 minute 
to mix the salt and grain

- Allow the grain to settle for about 15 
minutes
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- Shake the bottle vigorously for 1 minute 
to mix the salt and grain

- Allow the grain to settle for about 15 
minutes

- If after 15 minutes the salt sticks to 
the side of the bottle then the moisture 
content of the grain is above about 15% 
and so is not safe for storage

- If the salt does not stick to the bottle then 
the moisture content is below 15% and so 
is safe for storage

iii. Use of moisture meter

These are electronic meters that operate on dry cells or electricity to check for moisture 
(Figure 34). The meters are quick, portable, simple to use and fairly accurate. The meters are 
very expensive for smallholder farmers, and would normally be used at warehouses and by 
farmers’ groups that handle a lot of grain. However, the extension staff have been provided 
with the meters to help farmers determine if safe moisture content (≤ 13%) is achieved before 
storage. A sample size of about 150 grams of the grains is scooped with a hand and poured 
into the moisture meter then closed. The device is given a few seconds to do the detection of 
moisture and temperature. The digital electronic machines will display the readings on the 
screen once the detection is over.

Figure 34: Dickey-John multi-grain tester to detect moisture content in grains
(Source: www.ruralking.com)

4.2  Threshing

Threshing is done by beating the dried sorghum panicles with sticks in sacks, or using a 
mortar and pestle. The time required for threshing depends on variety, the degree of dryness 
of the grain, and the method of threshing. The dry panicles can also be threshed on a threshing 
rack. Threshing on a threshing rack protects the seed from damage (broken or cracked grain) 
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and dirt and prevents it from scattering. A threshing rack consists of strips of wood arranged 
on a platform with a wire mesh tray on the bottom to catch the threshed grain (Figure 35).

Sorghum can also be threshed using hand or mechanised thresher. This reduces labour and 
time used in manual threshing. To reduce the amount of winnowing, thresh the panicles on 
mats, cement blocks, not on sand, gravel or stones; Thresh early to reduce field exposure to 
birds, rats, etc. (ensure that the moisture content is low enough).  The maximum moisture 
content of the grain before storage should be 13%.  

Sorghum grain may be stored as unthreshed panicles or threshed before storage. Both storage 
methods are practiced, but small-scale producers tend to store the grains unthreshed.

  (a)       (b)

Figure 35: Threshing (a) rack protected (b) on tarpaulin
(Source: https://www.oneacrefund.org and www. droughtresource.unl.edu)

4.3  Drying after threshing

After the grain has been threshed, it must be dried again to a moisture content of 13% or 
less. The threshed grain should be dried on plastic tarpaulins, mats, plastic sheets or wire 
mesh trays raised on a platform. Spread the grain thinly on the drying surface to allow air to 
pass through it and turn the grain regularly to avoid overheating. Protect the grain from rain, 
insects, animals and dirt.

4.4  Winnowing and sorting

Dried grains are winnowed and sorted to remove chaff, dust, foreign matter such as stones, 
broken, shrivelled, mouldy, insect damaged, rotten, discoloured or faded grains, and any 
remaining plant parts, leaves and stalks (Figure 36). 

Sorting is very important, especially when maintaining some grains as seeds, or improving 
the quality for marketing. 
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4.5  Packaging

Sorghum are packaged in jute, cotton, woven polypropylene bags or multi-layer papers. 
Woven polypropylene bags are light in weight, low cost and permit aeration. Sacks are often 
re-used and care should be taken to prevent re-infestation of clean grain by boiling sacks in 
water and thorough drying.

4.6  Sorghum storage

The essence of storage is to be able to deliver grain from store in good quality and without 
loss in quantity. This is achieved by preventing the deterioration caused by adverse climatic 
conditions, contamination by extraneous material, grain germination and pest infestation.

Ensuring that the storage environment is clean, tidy and in a good state of repair, makes a 
major contribution to the quality control during storage, but it is insufficient to prevent losses 
by pests.

4.6.1  Storage structures

Common forms of storage include jute bags, metal drums and bins, baskets, underground 
pits, clay pots and bins of stone or mud plaster (Table 5).

Figure 36: Sorghum Winnowing
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Table 5: The advantages  and disadvantage of different methods of storage

Method of Storage Advantages and Disadvantages

Jute bags When kept on raised platforms they allow air movement 
through the grain and can be repaired and re-used

Disadvantages: high cost, risk of loss through theft, water or 
pest damage 

Metal drums, bins and 
clay pots

Can be hermetically sealed, long life if shaded from direct 
sunlight. Good protection from external pest attack 

Disadvantages: minimal air exchange for moisture control. 
Grain must be dry before storage

Baskets woven from 
stalks and plastered with 
mud / cow dung

Large quantities stored at low cost -this is the most common 
storage method used by small-scale producers 

Disadvantages: vulnerable to pest damage 

Underground pits. Walls 
usually heated with fire 
and lined with straw, 
brick or cement. Sealed 
with a straw/mud plug.

Large quantities stored at low cost; relatively secure from theft

Disadvantages: grain can be seriously affected by mould 
growth and mycotoxin development

Bulk silos or granaries Steel, aluminium or concrete structure built to heights of 30-
50m. Heat transfer from corrugated sheets is less than from 
plain sheets. Plain sheets are preferred for areas with wide 
diurnal variations in temperature. Effective for centralised 
storage and distribution. Disadvantages: High operational and 
social costs

Figure 37: Traditional storage structure for sorghum
(Source: www.droughtresource.unl.edu)
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Figure 38: Storage of dry beans in air tight storage containers and hermetic bags
(Source: http://int.search.myway.com/search/AJimage and https://www.olx.co.ke/ad/agroz-bags-storage-of- 
grains)
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5  POST-HARVEST MANAGEMENT

5.1  Quality Standards for Sorghum in Kenya

The following standard applies to sorghum for direct human consumption.

i. Grains shall not have abnormal odour or taste

ii. Grains may be white, pink, red, brown orange or yellow or may be a mixture of grains

iii. Grains must be clean and free from living insects

iv. Moisture content should not exceed 14.5 percentage
Tannins: For whole grains - not to exceed 0.5 percentages on dry matter. For decorticated 
grains - not to exceed 0.3 percentages on dry matter basis.

5.2  Postharvest System for Sorghum in Kenya

i. The most important fungi in sorghum are Aspergillus (aflatoxin) and Fusarium (fumonicin) 
species. Once these mycotoxins are produced on the grain, they cannot be destroyed by 
cooking or heating

ii. The only way to prevent it from growing and spreading is to dry sorghum grain quickly 
at harvest to moisture levels of less than 13%, keep them in clean bags, dry conditions 
and off the ground in storage

iii. Always check your sorghum regularly, to ensure that moisture levels do not increase and 
allow fungus and mould to grow on it. However, if you find white or green streaks on the 
surface of grains with whitish to pink cottony powder (web- like) over the grains take 
management action

5.3  Storage pests and diseases

Among key storage pests for sorghum are larger grain borer (LGB) – (Prostephanus 
truncatus- Scania), Sorghum weevils (Sitophilus sp.), red Flour Beetle, angoumois grain 
moth (Sitotroga cerealella), Khapra beetle (Trogoderma granarium), rodents (rats and mice).

Mycotoxin remains a major challenge in sorghum storage if optimal moisture content is not 
observed during drying stage. The main causes of mycotoxins in sorghum are aspergillus 
(aflatoxin), fusarium (fumonisin) and penicillium (citrinin).
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6  MARKETING OF SORGHUM

6.1  Transportation to the market

The harvest can be transported on head loads if the homestead is not far from the market, 
while larger quantities are transported by pick-ups, bicycle, motor bikes, wheel burrow and 
oxen or donkey carts.

6.2  Sorghum marketers

Sorghum marketers include middlemen and small traders (retail), wholesalers (wholesale), 
sorghum millers supermarkets, individual marketers and institutions such as brewers.

Sorghum growing is a fairly profitable venture that should be approached carefully.  Table 6 
shows the gross margins for a season’s costs on an acre of sorghum.

Table 6: Gross Margins for Sorghum Production (ASALs)

Activity/Input Oxen cost Human labour cost

Seed
Fertilizer
Chemicals
Land preparation
Harrowing
Furrow opening (Human labour)
Planting
Spraying (Three)
Weeding (Two)
Bird Scaring
Harvesting
Threshing
Total Production cost
Yield 1,350 kilogramsselling@35 
Profit

800.00
3,000.00
2,500.00
2,500.00
1,000.00
800.00
900.00
900.00

1,500.00
9,000.00
1,500.00
1,500.00

25,900.00
47,250.00
21,350.00

800.00
3,000.00
2,500.00
2,500.00
1,000.00
2,400.00
900.00
900.00

1,500.00
9,000.00
1,500.00
1,500.00

27,500.00
47,250.00
19,750.00
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Dry grain

Home dehuling Industrial dehulling
(Use of dehulers)

Tempering
(Add a little water to grain and 
allow standing for 2-3 hours)

dehulled grain milling

Fine flour
(Bakery products)Pounding

Using pestle and mortar

Drying

Winnowing

Bran
(Animal feed) Dehulled grain washing Broken

(Fed to chicken)

Drying of dehulled grain Stock water (ferment)

Boiled sorghum Mashed sorghum with pulses Pilau (sorghum seeds)

7  VALUE ADDITION AND UTILIZATION OF SORGHUM
Utilisation of sorghum in Kenya can be categorized into the following groups:
a. Home consumption (porridge and “Ugali”)
b. Industrial use
c. Export market

7.1  Processing and utilization of sorghum grain

Figure 39: Flow chart for processing and utilization of sorghum grain

7.1.1  Household level

Sorghum can be made into various popular recipes or value added products. Traditionally, it 
is used for making porridge, Ugali and occasionally fermented to brew alcoholic drinks. It is 
value added to make bread and cakes. Sorghum is also used as animal feed.

Sorghum flour is used in preparation of porridge. If mixed with wheat flour may be used to 
prepare snacks.
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 (a)     (b)     (c)

Figure 40: Utilization of sorghum grain; (a) cakes, (b) chapati and (c) pop sorghum
(Source: www.agprofessional.com)
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8 TAKE HOME MESSAGES
• Good site selection

• Always plant early and weed on time

• Always control pests and diseases using recommended chemicals

• Uproot and destroy severely infected plants by burning

• Maintain a weed free field to reduce competition and alternative hosts for diseases

• Timely harvesting at physiological maturity

• Thresh dry sorghum carefully to avoid grain damage (cracked grain) thus preventing 
insect and mould attack

• Dry your grains to 13% moisture content

• Treat grains with recommended chemical before storage

• Store in a clean dry place. For long shelf-life, storage areas should be kept clean and 
well-ventilated
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KCEP-CRAL Extension Manuals are well-written and up-to-date publications 
with basic information that Extension Officers and service providers need 
in each value chain. The comprehensive manuals cover all areas of the 
value chain. 

Available extension manuals cover basic cereals (maize, millet and 
sorghum), pulses (beans, cow peas, pigeon peas and green grams), soil 
Climate Smart Agriculture and Farming as a Business as listed:

1. Common Dry Bean Extension Manual

2. Cow Pea Extension Manual

3. Green Gram Extension Manual

4. Pigeon Pea Extension Manual

5. Maize Extension Manual

6. Millet Extension Manual

7. Sorghum Extension Manual

8. Climate Smart Agriculture Extension Manual

9. Farming as a Business Extension Manual

10. Soil Fertility Management Extension Manual

11. Farm - Level Agricultural Resilience and Adaptation to Climate 
Change Extension Manual


