CHAPTER 3
SORGHUM.

D. A. Aba, N.UA. ldem, P. S. Marley, and D. N.
Maigida
Institute for Agricultural Research,
Ahmadu Bello University, Zaria

Introduction

Sorghum {Sorghuun Dicolar (L.} Moench) is one of the

commercial cereal crops in the world with more than
40 million hectares dedicated to it's cultivation (FAO.
1003) with Asia (9.6 million hectares) as a leading
continent, followed by Africa (5.7 million hectares)
North and central America (2.7 million hectares)
Australia (0.73 million hectares) and USSRH 0.18
million hectares) (Dogett. 1988). It ranks fifih in
importance among cereal grain crops in tth world
behind wheal. rice, maize and barley [Srmth. and
Bhaskaran. 1986); sixth among importar}t dietary
sources ol energy for the world's pojpul‘ahon (_Coc:k.
1985). Although tropical in ctn‘giﬂ:3 it is cu]gtwateg
geographically between latitudes 45N qnd 35°S an
{hrives in areas with 3000-14mm rainfall and at
altitude as high as 7100m above the sea level.

Sorghum is a major stable food in many parts of tl?e
world. 1f has very exiensive use as a f.ood. crop in
Africa. Asia, and as a major food grain in Noﬂh
America and more recently in South Africa (Picket and
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Oswalt, 1979). Sorghum locally called guinea-comrn, is
the most widely cultivated cereal crop and the mast
important food crop in the savanna areas of Nigeria.
Sorghum production in Nigeria spans from the derived
savanna in the southwest and southeast into the
southem Guinea savanna, into the northern Guinea
and the Sudan ecologics. It is cultivated between
latitude 6° 30N and 14°N all in the savannas of the
country. Sorghum accounts for 50% of the total cereal
production {including rice., maize, millet and wheat)
and occupies about 46% of the total land area devoted
to cereal production. In terms of hectarage, about 6
million hectares of land is put under sorghum
production with average yields of 1.7t ha'! and a total
production of 6 million tonnes annually (NAERLS,
1996). This is a very versatile and hardy crop, being
adapted to highly varying environment. In the savanna
and semi-arid Sahel regions, millions of people
consume sorghum in their daily diets as stapie food.
Sorghum is mainly used in the form of flour or paste
processed into two main dishes. "Tuwo" a thick
porridge and OGI or KAMU a thin diet or porridge
(Obilana et al., 1984). Other dishes that are sometimes
made from sorghum include a number of deep f{ried
snacks, steamed dumplings and other boiled or roasted
snack foods (Obilana et al., 1984 )

Breeding Programine

The most common landraces of sorghum in Nigeria are
Kaura, Farafara and Guinea. The Tchad, Sokoto
Unibellati and Truncate races are less common (Curtis,
1967). There are three common races of sorghum
grown as rainfed crops in virtually all the ecological
zones of the country. The Tchad race (earliest
maturing} are restricted to Lake Chad Basin and
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comprise both the rainled types and a specialized type
called the "MASAKWA' or MOSKWARI (Ogunlela and
Obilana. 1983) which is grown during the dry
hamattan season on dry soils where the fields are
flooded during the rains and the residual moisture is
sufficient to camry the crop to maturity without
supplementary firigation. They are photoperiod
sensitive types and have a thick pericarp.

Generally, members of kaura race are high yielding
with characteristically long and compact, semi-compact
heads, very large grains with a yellow endosperm and
pericap. and the panicle shape varies widety in shiape,
ghimmer colour and glunmer covering. A panicle
iength of 55cm. has been recorded in this group of
sorghum (Prasada Rao, et al, 1981). The Kaura are
mostly adapted to and  cultivated in the Sudan
savanna but some are also grown in the northem
Guinea savanna zone.

This race has excellent combining ability which results
in the production of excellent crosses. (Obilana, et al.,
1984).

The Farafaras are mostly guinca-candatums  with
conspicuous dark and light glummes. This group has
a thick white pericap and a while endosperm.  Some
have a coloured testa (surcoat). Farafara race are carly
maturing and high yielding with the added advantage
of having white grain which is mostly preferred by the
farmers. These sordghum are adapted mainly 1o the
northern parts of the Sudan nd Sahel savanna %Iones of
Nigeria. The semi-dwarf to semi-tall 'wash. types
sorghum mostly dura and a few caudatum (Obilana e
al., 1984} which are extensively cultivated on the sand
dune of Jigawa and Borno states, are within this race.
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These wash types have been observed to be tolerant
and possibly resistant (o drought.

The Guinea sorghum are most widely cukiivated and
adaptable race. They are most common in the

southern and northern Guinea savannas and are also

found in the southern parts of Sudan Savanna where it
is wetter (Plate 3.1).

Plate 3.1: Field of Sorghum, IAR., Samaru
The members of this race are typically tall highly

~ photoperiod-sensitive and medium maturing with

.

locse, very long and broom-like panicles. The grains
are characteristically flattened, fluffy, transhicent and
easily threshable, and have good quality for local food
dishes. The mesocarp is in and the colour of the

- pericarp vary from red, yellow or white. Colored testes

are absent while corneous endesperm is common.
Guinea sorghum of West Africa mcluding Nigerian are

P

}
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known to be resistant to weathering (Harlan and
Dewet, 1972) and sulfer little or no damage from insect
infestation and have high recovery abililies. Leaf
diseases even though common and symptoms may be
visually and copiously present in the plant, do not
cause any appreciable losses. Majority of the guinea
sorghum grown in Nigeria belong to the subrace
Guineance which are adapted mostly to the southem
and northern Guinea savannas. While a few belong 1o
the subrace Conspicumn which are adapted to the high
land areas ol both southern and northern Guinea
savanna zones (Table 3.1}.

TABLE 3.1. Nigerian land races of sorghum,

Landrace Taxonomic Spacies Natural adaptation Zone

{Common name) Race

Kaura Kaura Durra-Caudatum Sudan savanna,
northem Guinea
savanna,
southem Guinea
savanna.

Farafara Faralara Glinea-caudahem  Sahei and Sudan

savarya

Faratara Guinea Guineense Sahef and Sudan
sayanna

Muri Conspicurn

Onakkalan

Firbuiji

Sana-dawa Chad Durra-Caudatum Sahel and Sudan
savanna

Sanbul

Arkunia

"Kauras'. Farafaras’ and “Guineas' sorghum are
variously tolerant to Striga in all the savanna zones and
are agronomically alike with desirable characters such
as drought tolerance and high yields. -
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Within the inter-zones, among the four ecological
Zones, several intermediates between and among these
major races abound. Thus there are the Durra-guinea
Guinea hicolar and Guinea-dura (Prasad Rao et aL,
1981). These local sorghum range in grain yield froni

14.0 g/plant to 175g/plant wit :
g/plant. s/piant with an average of 98

Sorghum improvement.

Sorghum improvement by breeding started in 1956
[Ob}lana 1983) years of selection in the Institute f()l:
Agricultural Research (IAR) Samary with the genetic
mandate for sorghum improvement have resulted in
the development and release of sorghum varieties
w'hicl'-x are suited to the specific ecological zones in
Nigeria. The criteria used in their development have
included a combination of desirable factors of

adap:tabi]it)-f, acceptable plant height, seed colour and
quality, resistance/tolerance to striga and high vield.

I

Plate 3.2: SAMSORG 17(SK 5912). IAR.. S

daru

Varieties have also been developed with suitable
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qualities for industrial use such as brewing (SK 5912,
ICSV 400). Many of the varieties developed by IAR,
Samaru have short stalks, which make them amenable
to mechanical harvesting.

Short-season sorghum have been developed and
released for production in the semi-arid areas and
southern part of the Sudan, where the rainfall is less
than 600mm. The best performing and highest yielding
among these are listed in Table 3.2.

TABLE 3.2. improved early maturing sorghum varieties released by
[AR, Samaru for the Sudan savanna ecology.

Retoase Name

MNew Name

Characteristics

KSV4(BES)

K3V 11

KSV 12

ICSV 4000

ICSY 11

NR 71176

NR 71182

SAMSORG3

SAMSORGS

SAMSORG-6

SAMSORG-40

SAMSORG-41

SAMSORG-38

SAMSORG-38

Shorl season fype, maturty period 25-105 days
semi-dwarf Resistani/ tolerant 1o stiga. Seed
colour cream. Potential yield 1.5-2.5tha!
yield.
Short season, maturity period 95-105 days.
Tolerant to sriga.
Dwarl type. Seed colour white. Potential
yield, 1.5-2.5 tha'!
Shart season, maturity period 95-105 days.
Tolerant to striga.
Semi-gwarl. Potential yield 1.5-25tha.
Seed colour cream.
Shart season. Maturity perod 35-100 days
Semi-dwarf. Tolerant to siriga. Potential yield
2 5-35t ha” Seed colour cream. Use for malt
production and brawing.
Shod seasan. Maturity period 95-100 days.
Semi-dwart. Tolerant to stiga. Potential yiedd
25-35tha™.
Shart season, Maturty period 85-105 days.
Semi-dwarl. Potential yield 1.5-2.5 Lha' Seed
colour cream.
Short season. Maturity period 95-105 days.
Semi-dwarf. Polential yield 1.5-2.5 tha.
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In t i
he Northemn guinea savanna, medium maturing

solrghum varieties have also been developed and

g(e) Sa;sggbf]{ere tl‘u; rainfall requirement ranges between
- W, with about seven months of raip -

best performing types are listed in - the

Table 3.3.
TARBLE 3.3 Improved medj

edium matarin .
released by IAR Samaru € sorghum varieties
ecology for the Northern Guinea Savanna

Release Name

New Marms Characteristics

Ksv?
SAMSORG-13 Medium season, Maturity period

130-145 days. Semi-dwarf, slightty
Susceptible to siriga. Potential yield
1.5—2_.5 tha. Seed coigur cream,
Medium seasan. Maturity period
130-140 days. Potential yigid 2 5-
3.0 tﬁa". Seed colour white,
Medium season.Maturnity period
150-160 days. Semi-dwarf,
Tolerantto striga Potential yield
3{}3‘5 tha'. Seed colour white.
Mediutm season. Matunty period
150-160 days. Tolerant to slriga,
Potential yield 2.5-3.5 t ha, Sead
colour cream,
Medium season, Malurity period
150-180 days. Potential 25351
hat. Tolerant o stiga. Seed
colour cream.

KSV 8 SAMSORG-14

S3V7{L.1499) SAMSORG-21

S5Va(L. 243) SAMSORG-23

88V 10¢L 533 SAMSORG-24

il;j rtl.?filsmlntklem Guinea savanna where there is more
all.” late-maturing sorghum  varjet;
. tu arieties  that
photoperiod-sensitive have na
alsc been developed
released, In the southern Gui o growi
- ' ulnea savanna, the srowi
penod. I very long (over 180 days) with vergy IZISE
maturing sorghum adapted to the zone takin

F
than 6 months to mature. orming

The best perfonming

——a_



varieties for this zone are in Table 3.4.

i ieties
d late maturing sorghum vane
FABLE 3.4 :-ﬁg;::g by IAR Samaru for the Southern

Guinea ecology.

Release Name New Name Characteristics

SAMSORG-17 Long season. Semi-l‘all.
Tolerant to striga.
Maturity period 165-175
days. Potential yield 2.5
3.5 t hal. Seed colour
vellow, For Industrial use
Especia!ly for brewing,
livestock, confectionery.
ng season. Tall. [ara
SSV 2L SAMSORG-16 }‘;;'ag Maturity period 165-
175 days. Polential yield

KSV 3 (5K 5912)

25-35 t hal Seed
colour white. Use by
Industries especially  for
breydng

Seed Sources for Released Varieties.

The Institute for Agricultural Research has | tll)e
mandate for the genetic improvement of sgrghum 0{1;
the whole of Nigeria, covering the four main savann

ecological zones.

[t is therefore mandatory for t‘Lhe ‘Instituta_a tbﬁ)rrl

Agricultural Research (IAR) to contm?oas{ljy 11_1':1'211'33 an
i oundati

it eeder seed, and in some Cases : .

g:)c];cr The Institute can grow enough foundation seed

of any of the varieties listed in Tables 3.2 - 3.4} on |

request.
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Cultural Practices

Site Selection.

Sorghum is a cereal crop that can grow in a wide
variety of soils ranging from heavy clay in the southern
Guinea savanna to sandy loam in the Sudan/Sahel
savanna ecologies. It does best in soils with high
moisture retention capacity that are well drained and
fertile clay loam in nature. It is fairly tolerant to
alkalinity and salinity. It can tolerate some drought -
situations that is why it is described as a hardy crop.

Land clearing

Land clearing is usually done just before the on-set of
the rains.  Crop residue of the previous CTOp grown on
the area including shrubs are cut and burnt, white

bushy trees are pruned to reduce their shading effect
on the crop.

Field Preparation

Sorghum is most important in the northern Guinea
and the Sudan savanna ecologies where the soils are
light and sandy, this is also similar in the Sahel
savanna where minimum land preparation through
tilling is required. The seeds are planted in old furrows
by farmers in such areas. In heavier soils such as in
the southern Guinea savanna ecology proper land
preparation is necessary. Where a tractor is available
the Jand should be ploughed and left for two weeks. It
is them harrowed and ridged 75 to 90cm apart.

With the ox-drawn mould board bulls are traimed Lo
break or split old ridges to form new ones in the old
furrows.  After the land preparation the seed bed

-should be weed-free and the soil well pulverized.
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Choice of varieties: There are three main ecologics
with seasonal variations, these include the southern
Guinea savanna (SGS) with a long growing period of
about seven to eight (7-8 months of rainfall. the
varieties to grow here should be long duration or fate
maturing (Table 3.4).

in i{he Northern Guinea Savanna (NGS) the growing
season is shorter than in the SGS but longer than in
Sudan/Sahel savanna. Varieties of sorghum 1o e
grown here are medium maturing, The rainfall here last
belween six and seven months (6-7 months), In the
Sudan/Salel savanna. the growing period is short with
the rainfall lasting between four and five months (4-5
months) Varieties of sorghum grown here are short
duration or early maturing in order o escape the
drought that is frequently experienced at the end of the
growing season. The varieties adopted to this area are a
listed in Tables 3.2-3.3.

Seed rate.

To plant a sole crop of sorghum in one hectare of land.
you need 10-15kg of seeds. Seeds are planted 3-5
seeds/hole and at 25-30cm between /stands for good
germination to occur.

Seed dressing

Most soils are contaminated with soil bome diseases
like bacteria and fungi. In some cases insect pests and
soil pests such as root-knot nematode may be found.
Before planting your seed, dress all seeds with seed
dressing chemicals. Use one sachet of Fermasand -D to

dress 3 kg (3 mudus) of seeds or one sachet of Aprons

plus 50DS to dress 1.0kg (1 nudu) of seeds.
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Planting

Timing- plant your sorghum seed as soon as the rains
are established on well prepared seed bed to enhance
good germination plant after a good rain. Poor seed
germination, will eventually affect the yield.

Thinning

Thinning is done 2-3 weeks after planting. The
seedlings are thinned to 2 plants per stand, where gaps
exist you need to transplant when the soil is wel and
preferably in the evening. The transplants should carry
as miuch root as possible and the foliage should be
slightly pruned to reduce the everpoiranpiration and
shock. The transplants are planted upright. In both

the planting and the transplants the soil around crop
should be firmed.

Fertilizer application

Nigerian soils are deficient in the major nutrent
elements -nitrogen. phosphorus and potassium and
sore essential micro-nutrient.

Rate:

For good sorghum growth and yield 64kg Nha. 30 kg
P,Osha! and 30kg KpOha'! are required. While the
phosphorus and potassium are applied during land
preparations nitrogen is applied in split application.
Hall the nitrogen rate is either applied at planting or
three weeks after sowing and the balance banded or

spot applied 25cm from the plant at six weeks after
sowing.

Fertilizer rates can be satisfied by using the following
fertilizers;
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a) 4 bags of 15:15:15 NPK compound fertilizer
during land preparation or at planting or at 3
weeks after sowing. This should be followed by
2.5 bags of CAN or 1.5 bags Urea 6 weeks after
sowing.

b) 1.5 bags of DAP {18-46-0) Plus one bag of potash
and 1 bag of urea at planting followed by 1.2
bags of urca al 6 weeks after sowing.

c) 1.5 bags of urea plus 3.3 bags of SSP (18% P20s)
at planting foliowed by 1.3 bags of urea or 2.3
bags ol CAN 6 weeks after sowing.

Where the land is prepared with tractor the first dose
of the fertilizer or combination of fertilizers should be
applied after harrowing and before ridging. It is more
economical to spot apply the first dose of fertilizer
about 3 weeks after sowing. This increases the crop
rigor and controls weeds. There is need for molding up
the ridges after the application of the second dose of
nitrogen, this helps in covering the fertilizer up and
weed control.

Weed Control.

Weed infestation can reduce crop vields by as much as
30-50% (Shebayan, 1992) if not controlled. Striga, a
parasitic weed had been found to cause total crop
failure where susceptible sorghum varieties have been
planted in highly infested fields.

To control the non-parasitic weeds, two weedings at 3
weeks and 6 weeks after sowing is required. Where
parasitic weeds are a problem, apart from choosing a
striga tolerant or resistant sorghum variety, all emerged

striga plants should be hand pulled and burnt. '_

b1

Increasing the nitrogen fertilizer rate from 64 kpgN to

90kg N ha-! will help the cro owth i .
the atlack by striga P gr vigor 1o withstand

There. .Tsn'e recommended herbicides for the control of
garasmc and non-parasitic weeds. Listed below {Table
.8) are the various herbicide treatments, their rates

tusing an empty milk tin
i - measure] an i
application. ) d time of

Table 3.5. Recommended herbici
cid ,
control in Sorghum ides for weed

Produci
Nmn::; » E;:; .c]u' ?mf ofh Medium size (170m!] Renarks
: pplication capacity] peak milk Lin
formuiation measure (MTM) in
Knapsack CD filled
sprayer to %4 mark
filled 0L [(Red/Biue
mark nozzie)
{Red/Blue
nozzlc}
Guinea 3-4.3-4 I're
. - 3/4-1 3-
savanna{Gs) Cmergence ° o i
Cardoprin A lective
500 W on prass
Gadoprim 3.045.0 !
Sado Ve £ 14 2+5 -clitlo-
Ramred 480
Sc

SOLL[‘ . p 'lnd ll‘\"eﬁ';t p] uction: ] Calrti. M g l] l T UH 1]
L Cl 0N & Ock Od
. I t LIk g a 3 Q L#] 11

Harvesting,

Time of harvest varies with the

variety. Early maturing varieties
ready for harvest

duration of the crop
. mature early and are
in October/November. Sorghumm that
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r ill be well filled and
" mauif \:f;;ld J;ﬁi;;éor ’11"11?? fessv:; will turmn _velllow ;cs)
ll)i:f)\\;g:rlla with the lower leaves drying up};1 coildlpclzii r};;ence
Soon as the crop is mature, han-'-est? s (Eu el
immediately as some of the vfﬂnetles e
gnd you will loose much seed (yield).

ieti is cut

For tall and Medium-clwarf[hvaz&}atilss‘;utthsrfpla;;r13warf

the panicle{s) (hea ' ; art

d'owtigs rﬁi panil():les are cut off directly from thsels)l E[l':e

;izeare packed in a basket or bag. In pgtlzh(;aﬁeld '
heads are either allowed to further dry i

taken home straight.

i storage
P°5t‘h8;"e:§rré¥ﬁf;5?;:§ abgitored {gn heads, the. heacll-z
ol tbewell dried for good keeping. 1f the gramst ﬁe
Shou‘dt eel:l the heads are dried thoroughly beforl(_et 03;
O Oliled The panicles are pounded in a mo arem
gzz:frzgejrith éticks on a smooth floor preferably cem

floor to avoid sand particles.

srains are to be stored, the store
WhEtheIl;‘theT;‘i%S f?Jrrri;E:t[;Sd with phostoxin or‘actteﬂ];({:3
ot fhat it will be insect-free. If the Fmp. is to .
o s bags, the bags should be air tlg{uts anr
?1t1?;?t?at;rcli \Rr’it?l ,photoxjn at the rate of two tablets pe

Dags of 100 kg seed.

Crop Protection

i i ject to
In Nigeria, Sorghum [Su.')rg;ﬂmn'lci ?;cg[&?tclswizgje;ma
merous diseases an : )
. ?‘:ur:]; The most damaging disea]s.e{rlsf S;I:i
gﬁ?t?f;cnose (Colletotrichum grammlc'ola].ﬁeys Dt:gm
(Cercospora  sorghil. smuls {Sporisort

. that panicle anthracno
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erlienbergii, S. cruentum and S reflianum) and grain
mould caused by a complex of fungi (Fusarium
moniliforme.  F.  pallidoroseum.  Phoma sorghina,
Cwrvilaria lunata. C. gramiricola), Striga hermonthica
conlinues to be a major constraint to sorghum
production. A grain mould/head bug reiationship,
ladder leaf spot and nematodes and viruses attacking
sorghum in farmers fields are reported. Important
nsect pests inciude the stem borer Busseola fusca,
midge Contarina sorghicola, spittle  bug Poophilus
costalis and the head bug Eurysiylus oldi Management

practices used in the control of these pests are
highlighted.

Sorghum production is limited by many constraints
including biotic factors (diseases and insect pests) in
Nigeria. Over 32 diseases caused by fungi, bacteria,
viruses and nematodes have been reported. A few of
these diseases are currently of major importance. some
have potential as emerging, while many are limited in
occurrence. A large number of insect species have

been reported on sorghum in Nigeria. However, only a
few are of economic importance.

Major Discases

Foliar diseases
Anthracnose

Anthracnose caused by Colletotrichumn grarninicola [syn.
C. sublineolum), is the most important foliar disease on
both local and improved sorghum varieties. It is most
prevalent and destructive in the northern Guinea and
Sudan zones. Although three Symptom types (panicle,
foliar and stalk) are reported, recent reports suggest

se is now prevalent in farmers
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fields. It is reported to cause yield loss from ‘foyiar
infection of up to 47 percent on susceptible_ \fanetles.
Variation among foliar population of C. grcunm:colc:: has
been establishied in Nigeria, Current status es.tabhsh.es
the existence of six physiological races in Nigeria.

Management of the disease has depended on fung?mdes
and the sowing of resistant varieties. Many. resistant
lines have been identified in Nigeria and 111clude:l§
5359, IS 5360, 1S 20302, 1S 24733, IS 24721, ICS\;
901 NG. CSM 417, Malisor 84-5, Nagawh}te,
Yar'ruruka, Gaya Early. Lines with resistance to foliar.
panicle and grain anthracnose have also been
identified.

Grey Leaf Spot

This disease caused by Cercospora sorghi is most
prevalent on local varieties in the Guinea' gavamw;a
zone. It is reporied to cause yield losses attaining 365 ﬁ
in highly susceptible genotypes e.g. SAMSORG 17 ( f
5912). Mixed infections of this disease and zonate lea
spot (caused by Gloeocercospora sorghi) have been
observed. Disease management is based on host plant
resistance (where available).  Genotypes such zés
Nagawhite, ICSV 901 NG. varruruka. 1CSV 902 NG,
Sariasso 3. Sariasso 10 and Gaya Early have been
:dentified to have resistance lo grey leaf spot.

Panicle diseases
Grain mould

Grain mould (GM) is one of the most -impt.lrta.nt
diseases limiting sorghum production within nger}a.
although earlier surveys in the sixties ‘and seventies
had indicated that it was rare in farmer’s fields. It is
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prevalent on early maturing local and improved
varieles grown in the Sudano-Sahelian zones and also
on medium maturing local and improved varieties
introduced into the southern fringes of northern
Guinea savanna and in the southern Guinea savanna.
It is caused by a complex of fungi including : Fusarium
moniliforme: F. palidoroseuny Curvularia lunata; Phoma
sorghina: Aspergillus flavus: species of Acremonium,
Bipolaris, Cercospora, Exserohilumn,  Nigrospora,
Gleocercospora, Phomopsis, and Verticillium.  Grain
moulds degrade crop vyield and quality by
discolouration, smaller seed size and reduced feed
processing quality. Further, mouldy grain has been
reported to contain aftatoxins, zearalenone and patulin.

Predisposition to mouldiness of grains through head
bug activity has been established in Nigeria. Head
bugs, especially Eurystylus oldi, puncture grain during
feeding and oviposition, thus predisposing it to
infection and mould development. Two cuitivars (IS
14384 and CCGM 39/17-2-2) have bheen identified to
have high levels of resistance to both grain moulds and
head bugs. Further, dominant grain mould fungi were
identified as Phoma spp. (predominantly P. sorghing)
and Fusarium spp. (predominantly F. mondiforme).
Most importantly, this study suggests hypotheses to
explain relationships between grain mould, weather
and head bugs. High relative humidity possibly affects
grain mould in two ways: first by providing suitable

conditions for infection, and also by enhancing fungal
sporulation.

Management of grain mould in Nigeria has been
through the use of several approaches that target both
grain moulds and head bugs. These include the use of
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host plant resistance, cultural practices e.g. date of
planting and integrated management options where
high vielding local resistant varielies are planted at
appropriate periods.

Smuts . '
Smuts are the most widespread group of diseases in

sorghum growing areas of Nigeria where they cause
damage on both traditional and improved cultivars.
There are four smuts on rainfed sorghum: grain or
covered smut (Sporisorium sorghi. loose smut
(Sporisorium  cruenauvn), head smut [SpOFiSOI'iu'ITl
reflianum) and long smut (Sporisorium eluenbergi.
Covered smut is the only post-rainy season smul of
sorghum grown in the Lake Chad area. The prfwalenc_e
of smuts among the agro-ecological zones of Nigeria
varies from one area to another. Covered smut is
prevalent in the Sahel, Sudan, northem Guinea
savanna (NGS) and southernm Guinea savanna (SGS)
zones. Although covered smut was Once endemic.‘ it
was successfully controlled by use of seed dressing
chemicals. Recent evidence. however, suggests that
the incidence has increased dramatically. Similarly,
loose smut. which was once reporied as light and
sporadic in occurrence is ToOwW widespread w'ith
increasing incidence around the Sudano-Sahelian

ZOEES.

The increased incidence of covered and loose smuts are
attributable to many factors such as increased cost and
erratic supply of agricultural inputs, lack of suitable
seed . treatment chemicals and the exislence of an
alternate host Cynodon dactylon for the covered smut

pathogen in the region.
Covered smut management continues to be based on
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seed dressing fungicides, host plant reéistance.

Resistant varieties identified include: [CSV
: vV 2
1049; ICSV 1002 and NSV 74, e

Long smut is predominantly a disease of the dry
Sudano - Sahelian zones. Management of the disease is
by use of resistant varieties where available and by late
planting. Resistant varieties identified include ICSV

400. Nagawhite, Yar'ruruka {Joll
00, e {Jollof). 90 SN 7 and ICSV

Head smut is most prevalent in the 5GS zone of West
and Central Africa (WCA) with sporadic occurrence in
the NGS and the Sudano-Sahelian zones. It occurs
pnman‘ly on late maturing cultivars and management
Is through sowing of resistant varieties.

Parasitic Weeds

Striga hermonthica is a major biotic constraint to
:sorghum production in Nigeria where many local and
mmproved varieties are susceptible to the parasite. Yield

losses, particularly under drought condition
very high (90-1009%), & > may be

Host plant resistance can be a major component of
integrated  Striga management when it occurs in
adapted. productive cultivars. The variety SAMSORG
41 (ICSV 111} has been identified while SAMSORG 17
(KSV 8) has also been identified to be tolerant to S
:’lennonmica in Nigeria. Other management approaches'
inchide cultural and mechanical activities such as
hand‘ pulling, crop rotation, trap cropping, catch
ropping, mixed cropping; chemical and integrated
control approaches. Biologjcal control of Striga spp. is
aresearch area which has shown recent promise. ‘
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Minor Disease

Sooty stripe, caused by Ramulispora  sorghi, ergot
caused by Claviceps africana has been observed on
seed production plots. Head blight., caused by F.
mondliforme, is prevalent in the Northern Guinea and
Sudan zones where it occasionally causes significant
yield loss.

High incidence of oval leal spot (Ramulispora
sorghicold). zonate teal spot and leaf blight {Exserohiltur
turcicuimy oceur, but at low levels, in many farmers
fields in the northern Guinea and Sudan zones while
rough leaf spol {Ascochyta sorghina) is predominant in
the southern Guinea savanna. A high incidence of
ladder leaf spot (Cercospord fuscimaculans) occurs in
the southemn Guinea savanna.

A relationship between sorghum yellow leaf bloich
caused by Xanthomonas Sp. and spittle bugs {Locris
rubens; Poophilus costalis) has been reported in Nigeria
where the feeding bugs transmit the bacterium
Xanthomonas sp. Maize Streak virus (MSV) and Maize
mosaic virus (MMYVY) are reported on Saorghum  in

Nigeria.
Eighteen genera of plant parasitic nematodes have

been reported to be associated with — sorghum apd
other cereals in the Nigerian savanna. Species

belonging Lo five genera: Pratylenchus; Aphelenchoides; '

Helicotylenchus: Tylenchus; and Ditylenchus occurred

in more than 50% of the surveyed fields. Pratylenchus

and Helicotylenchus species had the highest 'mcidenc.e
occurring in 90% of sorghum fields surveyed. This

study established a correlation between incidence of

Pokkah boeng {induced by F. moniliforme} and the
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incidence of nematlode
surveyed. symptoms across all fields

Storage fungi especially Aspergillus flavus, A. niger, A
gchmceus. Penicillitun notatum. Penfcf!!iwn. sp;p lgH"c'L\.E.‘
een reporled to be associat i ' |

n ated with stored sor
Et iger "
grain in Nigeria. Sorghum grain stored with moigs};u::

content higher than g ; )
infection. 12% are highly predisposed to

Insect Pests of Major Importance

L\I;a:;}y 15‘ irlsfct species have been reported as pests of
rghum in Nigeria. However the major pests include:

Foliage feeders
Spittle bug
The spittle bug, Poophilus costalis Walker is a '
pes:t of late planted sorghum crop in the nSftT]OUS
Gum'ea and Sudan savanna zones. The bu Oc ces
cqngtderable damage by feeding on sorghum le%vezuasjfg
Erl]thm leal whorls. resulting in chlorotic spots and
: otcheg on the leaves. In very severe cases of
ml‘estal_lon, the plants become stunted in rowt}?
grodgqng smaller panicles. The pest can attaxgn hi h
af:Slut::Sfﬁl late or phased plantings. The aduit buggs
are u ruld y small brown or grey jumping insects
y 1lmm long. The nymphs always remain inside

a toamy spitl ;
plant. y spittle mass resting head downward on the

E}?ﬂy' plantings _escape spittle bug infestation as
emical control is not usually necessary. However in

seed production plots sown Iz :
. ate, applicati
3G into the whorls control the inseI;?, ication of Furadan
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African Army worm

The army worm (Spodoptera exempta Walker] is an
occasional pest of sorghum in Nigeria. It occurs
periodically in major outbreaks resulting in extensive
loss of crops. It is a general grass feeder, attacking
pasture grasses and other cereal crops. The damage 18
caused by the larvae. They are gregarious and move
through the vegetation at very high infestation rates.
Solitary larvae are green, but the gregarious forms are
black with green undersides. Pupation ocCurs in soil
and the adults emerge in about 1 week. Moths migrate
long distances, giving rise to outbreaks away from the
site of infestation. Outbreaks are usually associated

with rains.
Control of major outbreaks can be satisfactorily

effected only if national or state organisations apply
insecticides in outbreak areas. It is very important to

detect infestation at an early stage. Small infestations

can be controlled by using insecticides such as
malathion, endosulfan and trichlorphon.

Grasshoppers
Grasshoppers (Oedalus senegalensis, Krauss) are 2

major pest especially the Sahel zone of Nigeria. It
attacks all stages of the plant, but most crop loss
occurs when the crop is attacked at the seedling stage
or at the ripening of panicles. Both nymphs and adults
feed on sorghum as well as other cereals and wild |
grasses.
Control can be achieved by using insecticides.
Malathion and diazinon are particularly effective.

L A
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?l?;ghh shoot Ay
- Shoot fly 4 )
widespread and ntherigong soccata (Rondany)
1l is g

areas of Nj - m"aging pest in al
feeding on e::,fhna_ The damage js 4¢ Sorghum growing
up, givi € central leaf whyj a result of lamy
dea-d hlng the Chara‘:teﬁstjc ich wilt al
. t‘art can be oz
emits a pag smell casily
feeds only .

late sowip
ate g durin
likelihood of attack.g !
The
¢ more Promising control
: ‘ sowing i
ilil_gher Vielding shootbﬂcriates' et
Systemic insecticidges

. Seeding rate
(eresmtant cultivarg and ‘tl:l .
5 carbofuran). ©use

Majze Stalk borer

E;O stalk borer, Busseolq
rtant Pest of sorghum ;

Jusca (Fuller) is 5 ve

N Nigeria €specially in the
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Management or control is achieved by the deSlI'LlCitl‘Dn
of dry stalks and stubble by burning or ploughing
reduces borer density. Early sowing reduces
infestation.  Insecticides such as carbofuran and
carbaryl are known o be effective.

Head Feeders

midge
’?Ezgzr%mm Tnidge {Contarina sorghicola) is probably
the most widely distributed in the Sudan savanna zone
of Nigeria. Damage to sorghum is caused by lawge
feeding on the ovary, preventing norma‘.l grﬁm
develobment and resulting in a blasted panicle. d‘le
pupal stage in a generation lasts for only 3 days an z}
generation is completed in 14 to 16 days. Becauf'e 05
this rapid developmental cycle, 9 to 12 genera 11?11
could occur during one cropping season, thgs resul ing
in the build up of high populations and u1festauo.gs
when sorghum flowering times are extended by a wide
range of planting dates or maturities.

Conlrol is achieved by early and uniforf”n plamtl‘ngt oé
sorghum over large areas is the most w'ldely.r acu:;z '::1 !
method of reducing midge damage. Multiple 1956«:_1 e
applications directed at adulls are usecl. r;nrrtla? airiety
reduce losses in late plantings. The resistan ;
ICSV 197 has been identified.

bugs N '
Tﬁi‘::dhe‘;% bug. Ewrystylus oldi is a serious pest of

sorghum in Nigeria. The nymphs and adults sugé{ntr:s:

sap from developing grait. hD%mz}[g;ee :ftartBsueglsdsa o
icle emerges from the boo -

gziga;ﬁf\; distginct red to brown feeding punctures
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which create quantitative and qualitative losses. Head
bug damage spoils the grain quality. and renders the
grain unfil for human consumption. Such grain also

has poor germination. Bug damage aiso increases the
severity of grain moulds.

Host plant resistance remains the major control

measure. The use of open panicle sorghums reduces
the incidence of head bugs.

Insect pests of stored sorghum
Maize weevil

The weevil (Sitophilus zewnais) and related species, rice
weevil {S. oryzae) are the most destructive insect pests
of stored sorghum grain in Nigeria. They infest a very
large variety of stored grains and are cosmopolitan in
distributionn hut are much more damaging in warm
humid conditions. Both adults and larvae feed on
grain, which may often be damaged beyond use.

Control can be achieved by storing grain in a dry, clean
condition, in insect proof containers. If the grain
moisture content is less than 9%, the insect is unable
to breed. If keeping the grain dry is not practicable,
fumigation may be the only feasible protection.

Flour beetles

The confused flour beetle (Triboliuun confusum) and the
red flour beetle (T, castenum) are generally  widely
distributed. They are found infesting stored sorghum
grain and other grains, seeds. flour, dried fruits and
nuts, granaries, mills and warehouses. The larvae of T.
confusunt feed on flour or other materials such as grain
dust and broken surfaces of grain kernels. They are



64

primarily secondary feeders.  Adult beetles of T.
castenum can readily be observed by the tunnels the
construct when they move through ﬂouf' or other
granular  products. When attacl.c is severe,
contaminated grain or flour turm greyish yellow and
become mouldy, with a pungent smell.

Exclusion of insects by storing products ‘in sealed
containers provides effective control. Fumigants are
also effective.

is grain moth |
fEI\‘l“lnf-:g 0];'1&11?;15 %110'(1’1 Sitotroga  cerealella ‘ {Oliﬁer']. u;,t izsl
cosmopolitan storage pest of sqrghurr? in ngl;‘irla;\(heat
also known to aftack maize. r1ice altl ¥ thé
Infestation can begin in the field. In ?orai%l . e
eSO 18 e P oanain therc unti they
: re into the grain ‘
};::;Eeb%s adults from round emergence dhgll]?(j “'l;il:ﬁ
infested grain is completely hollowed out an

larval excreta or webbing.

Control is easily achieved by keeping grainf mglseture
content below 12%. Fumigation is also very effective.

insect Pests of Minor Importance

r insect pests of sorghum reported in N_Lg.:,ena
gltgzde the leoot fly (Antherigor}a soccatd), b;l{l ;Lc‘)bnnr;
[He[iothis armigera) and the 'thtt‘EI' beetle ; écmde
pustulata). Storage pests of minor lrflportancctiz el
lesser grain borer (Rhyzopertha dominica} an

grain beetle (Crpiolestes pusillus).
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-Harvesting
Processing and Utilization

Sorghum is a popular grain of the Guinea, Sudan and
Sahel savanna zones. K is used in a variety of dishes
and in some places, sorghum forms the major grain
cereal in the diet of the people. It is utilised in the
preparation of main dishes, snacks and can be
comibined with some protein based crops to prepare
weaning foods for children. In Nigeria, particularly is
mosl Northern States, sorghum grain in utilised mainly
in the preparation of "tupo™a thick-dough product
prepared with sorghum flour and boiling, water and
consumed with a sauce. popularly called "miya".
However, before sorghum grain is ready for food
preparation il has to undergo some processing.

When sorghum is harvested, there is need to thresh it

in order to obtain clean grains for immediate or future
used.

Nutritive value of sorghum

Sorghum constitutes substantial amounts of energy
and protein in the diet of the majority of people in the
sub-Saharan regions. IUs contribution in  terms of
digestible protein and energy available to the body are
of higher quality than those obtained from root and
tuber crops (Table 3.6). Table 3.6 shows that sorghum
Is a good source of other nutrients such as calcium,
iron. thiamine, riboflavin and macin. These nutrients,
though needed in smali quantilies are very important
for growth and development, especially for children,
pregnant and lactating mothers. It therefore means

- that with proper meal planning, sorghum can be

utilized to the advantage of the majority of those who
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consume the crop in their daily meals.

Table 3.6: Composition of Common Food Crops grain In
Nigeria (per 10%]

{rops pratein | Ensrgy | Calkium | won | Vit A Thiaming | Ribottavin | Niacin V!ti
L3 - I [ -
P ! Keed | (mqy  { img)t img] | (g} (o} ¢mg) {[mg}
[mg}
Sorghum {laur
iR 34 Q
sresh)| 95 | 3% |28 won |2 |28 o
Cossava e 1.2 138 68 10 45 | 004 0.05 . !
- 43
Yamifresh) |0 by (a2 g8 |25 |on 0.02 o ¢
. o4
Plantain (raw) | L2 izh § L3 70 | 0.04

s+ Okoruwa and Kling {1996) Nutrition and quaiity of r{nalze et Al
{S?ug:e 1I0 et al. (1976). Cowpea Home Preparation and Use i Wes
- oV . .

h activities on the
more, recent researc‘

F:nlrtzizment of sorghum cultivars have prOdL}lﬁzﬁ
;ofsle varieties that have hig%'pimelrsl; gglréte:;r\;hum
C iet.

urther enhance the . _ 1
izgetfies produced by the Institute Zfor-Agr;(cziutl;;r:d
¢ 1o University, Zara a .
Research, Ahmadu Be aria and testee
i 3 ; hame same of thes :
¢ laboratory have s frs.
z?z:ll:le 3.7). Thus training farmers and conSLflfi_nf;&;tll
reneral, to utilise what they produce € 1(,t ofg
%ecome,s an important teol for the developmen

nation. o
Table 3.7: Nuirient Contains of New Sorghum Varieties

Prawein (%] Oil (%) Iron Zinc
SAM ' 0.019 0.012
SAMSORG 17 (5K 5912} 1'132? -;23 e Gzég
;r:i?\zada Redl 11.44 2.52 33112 glow
SV 1007 11.91 4.31 0.(“6 Cons
SAMSORG 14 {K5V-8) 9.94 3.55 0.013 o o

35 10.19 4.34 ) 08
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oy
Sources: Food Science & Technology Programme Report of Croppiog

Scheme, 2001 . e
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Processing of sorghum.

Sorghum can be processed in the tra

aditional or
industrial way to preduce different products suitable

for the preparation of traditional and modern products
as well as for use in the industry.

A vast majority of the producers and consurners of
sorghum grain are faced with the daily task of
manually dehulling and pulverizing the sorghum grain
betore preparing their daily mecal. Women and children
labour hard and spend long hours of their time

dehulling the grains to remove the outer layers. This is
usually necessary

because some sorghum varieties. if the ou
not removed may adversely
taste of the final products
note that not ali so
dehuliling,

ter layers are
affect the cooking and the
- However, it is important to
rghum varieties are suitable for
For instance, varieties with soft endosperm
can pulverise on the slightest impact with the pestie,
and therefore are not suitable for dehulling.

Traditional way of Processing sorghum

There are several ways that sorghum can be processed
for food. Two of these ways are the focus of this paper.
The first method is the Popular method, the sorghum is
processed by just cleaning it to remove dirt, stones and
other -debris. It is then ground and sieved lo produce
grits and fine flour which can be used for various food
Preparations. A variation in this method is, after
cleaning the grain. it is washed. dried ground and

sieved to produce grits and fine fiour which are also
used for different foad preparations.
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In the second processing method, the sorghum kernel
is dehulled lightly with mortar and pestle to remove the
bran. The dehulled sorghum is washed and sun dried
then ground and sieved o produce grits and line flour.
These can be used separately for different food
preparations or can be used jointly Lo prepare "Tuwe’

Another variation in this line of production is after
dehuiling, the sorghum is washed and soaked for 2 to 3
tours Dbefore it is ground wet. The ground mixture at
this stage can be used to cook gruels and other
weaning porridge. Or water is added and then sieved
using fine cloth. The mixture is allowed to settle, the
water is drained and a thick product is left which is
used to prepare ' lunw', “alcamut’ and other foods. In
some cases, the dehulled sorghum does not undergo
any sieving after it has been ground: the product can
be used to prepare eunu”. This is a popular type of
e among the people of Southern Kaduna State of
Nigeria. In this case, the "kunu’ has other items added.
For instance, pearl millet is dehulled. cooked soft and
added to the sorghum mixture to produce the "Jeun
Sweet potato flour may be added as sweetener.

Industrial processing

in the industrial processing system, sorghum can be
processed 10 produce different products suitable for
different food preparation as well as for use by the
industnes. '
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Whole sorghum kernels

Cleatt ——————jwiWash and dry—P»grind

Grind
Sieve Si
eve
Grits ? -
I flour Grits Fine flour
Pate l ¢
kunu food food
P’Ipanmn Preparation
Pate ‘
Tuwo +

Fig. 3.1: Tradttional dry method of processing sorghum
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Fig. 3.2 Tradition method of processing sorghum for food
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i h
In the dry processing system, the grain gizsr'él;:;::éqd.
the dehulling process where the germs e removes.
The dehulled sorghum is gmupd zmed used ot
extrusion cooking to produce weaning 10od.
sold as a product similar to polished rice.

The first milling stage produces a coarsei[ ‘glr;}r]ld}l:lggh
which, when sieved would produce a prpduc A

mount of grits with relatively low content o maged
gtarch The grit produced is used as bn?wer g flum
may be utilised for the preparation of thick sorghurr

porridges commonly found in East Africa. . ___
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The second milling stage produces a fine product with
high starch damage and is suitable for preparing foods
such as "Kisra" (Sudan) and “Ret" (India}.

After sieving from the first milling stage, a fine product
is produced which can be used to produce composite

flour for bread, starch and other foods such as "tortilla”
(Mexican), and Injera.

Other products that can be obtained in the industrial
processing are oil and sorghum flaking,

Wet Milling
Wet milling of sorghum is very similar to that of maize,

except for the following differences which are of
significant importance.

The wet milling of sorghum in the industrial systems
shows lower starch recovery than that of maize:

there is greater difficulty in separating the starch from
the protein and germ of sorghum than in maize:

. the systems produce a lower oil yields from sorghum

than in maize;

:__ the gluten produced from sorghum does not have the

carotenoid desired by the broiler industry;

the starch so obtained from sorghum is frequently
stained by anthocyanin which must be bleached;

~ and the bieached starch has altered cooking properties

and appearance,

Like in maize, the objective of wet milling of sorghum is
to separate the starch and the protein from the
endosperm,  Generally sorghum requires a longer
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steeping time than maize in order to modify the
peripheral endosperm for wet miflings. Thus steeping
of sorghum in warm water must be given the required
time. When this is achieved, the sorghum grain must
go through the dehulling process, where the brain and
the germ are removed. In the processing chain, the
grain is soaked in diluted sulfurous acid at 45°C-52°C
for 30-40hours, after which the kemnels are
degerminated to separate the germ for oil extraction.
The residue of the degerminated product is finely
ground to release the starch by use of hydroclones.
The starch is washed and dried and converted into

wide range of uses.

Uses of sorghum

Recent studies in the utilization of sorghum is geared
towards complete utilization of the whole biomass of
the sorghum plant. The main strategy is how to
maximize the utilization of the crop through. Optimal -
application of each botanical fraction. It is therefore
suggested that the whole sorghum plant can be
transferred into intermediates for uses in various

industries.

However, sorghum like other cereals such as maize and
millet has way uses in Nigeria and in most parts of the
world. In Nigeria it is an important staple food crop for
majority of the people that produce it; and it is an
important feed source for llvestock as well as for many

industries.

Under the traditional system, sorghum is used for the
preparation of dishes such as Tuwo. & thick dough
eaten with miya (a name for local soup). varieties of
gruels and porridges. Other use for sorghum is when
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