FINGER MILLET (Eleusine coracandL.) GAERTN) IN
SUSTAINABLE FOOD SECURITY IN NIGERIA: A REVIEW
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Finger millet is an important security crop buistnot popular in Nigeria. Although it is one ofetimost
nutritious among all the major cereals and alsoaomstaple food for millions of people, the cropsh
received less attention in Nigeria. The few farmirat accepted the crop in the country identifieths
problems associated with the production of fingdltetn—viz: striga problem, difficulties in differgiating
between weeds and finger millet at early stagerofvth, high labour requirement to crown it all {iblem
of blast no access to improved varieties or culsivit is therefore important to make the farmexsra first
of the crop, its importance then source for imptbealtivars agronomic interventions for finger rillinter
crop it with ginger. Therefore, researchers neetbol at the cropping system approach rather thaore
single crop. Furthermore, development of propeneahains, regulated markets, establishment ofuataxh
cooperatives, and various value addition initiaivahould receive support so that demand can dhge t
cultivation.
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Abstract:

Introduction withstand several abiotic factors like, unpreditgab
Food security in the developing world is one of theclimate; limited and inconsistent precipitation and
greatest global challenges, exacerbated by globahutrient-depleted soils, but also it is somewhassle

economic upheavals and climate change. Despiteiciur
endowment of natural resources and various Intiemet
Agricultural intervention programmes in the country
Nigeria’s agricultural productivity is still genédllow. In
2003, more than 93 percent of the population livadess
than $2 a day, and 17 percent on less than $1 amicy
this assertion has not yet been disproved (IFADL120
Most of these people are in rural areas. In spit¢he
progress achieved, there has been a recurrentrconoe
the prospect of hunger due to limitation of food
production. The world population in the year 2008sv6.2
billion and 8.5 billion by the year 2025 (Agrio997; US
Census Bureau, 2012). Unfortunately there is no aivac
against hunger. People need to be adequately fed ev
day; hence the importance of a well-developed aljtire
that rationally utilizes available natural resowr¢egether
with the technological improvements resulting from
scientific research.

In 1986, World Bank's report regarding “Poverty and
Hunger” defined the food security as “access opabple

at all times to enough food for an active and hwadlife”.

In 2001, FAO (Food and Agriculture Organization) &

second time defined that the food security as a

circumstance that exists when all people, at miés, have
physical, social and economic right to use for isigfft,
secure and healthful food that congregates theitadi
needs and food preferences for an active and lyelidi¢h
(FAO, 2001). The staple food grains in tropic aethis
arid regions of the world, particularly Finger ratllin the
desert can be a good choice to manage sustainade f
supply. Finger millet provides a good yield in themeas
because of its great adaptive nature in harsh @mvient,
especially drought conditions (Holt, 2000; Mgor@05).
Taylor et al. (2006) extensively studied and explained its
drought tolerance and considered millets as on¢hef
most drought-tolerant cereal grain crops. The gnowt
requirements are very limited as Finger millet ooty

suffered from many biological agricultural congttai
(Sharma and Ortiz, 2000; Magbaailal, 2001). Sharmat
al. (2002) emphasized the urgent requirement to improve
those crops which are relevant to the small scalmédrs
and economically poor consumers especially in the
developing countries. This important objective da@
achieved by sincere efforts in the development i t
somewhat neglected crop. However, there is an #ase
cultivating finger millet in areas which are notnclucive
for other cereals, hence there would be no conipetfor
resources. In the incident of drought, maize imprt be
shattered, but these drought tolerant small graireats
such as finger millet are able to provide some féad
survival (Rukumiet al, 2006). Hence, small grains (finger
millet) are the possible candidates to do bettan thmaize
under a well-organized, supportive agenda in maigin
areas of the world (Rukunat al, 2006). However, Van
Oosterhout (1995) signified some rewards for trenvgrs
of small grains over maize:

» A lesser quantity of flour is required to bake thain
meal compared to maize;
Small grains assured starvation for a longer period
and gives added energy;
The storage procedure of small grains is much bette
than maize that cannot be stored further than eight
months. Local cost effective storage knowledge is
also available for these millets while maize wants
noxious organophosphate protectants, often too
expensive by farmers;
There is no need for the purchase of these seeds
because seeds of several varieties of these gueéns
accessible for planting. These seeds can be exetiang
with relatives and neighbors, hence omitting thedne
of procurement;
In years of short precipitation, in a multi-cropped
system, less quantity of grains will give some diel
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especially when grown in a multi cropped system,
whereas maize will be an absolute disappointment. Table 1: Global production of milletsin thousands per

ton
Despite the importance of finger millet, the cragstbeen _ Country 2010 2011 2012 2013
reported to be one of the most neglected cropseimorld  India 13293000 12660000 10750000 10910000
(Anon., 1996). The crop has been neglected by maitio Nepal 2999523 302691 315067 305588
and international research organizations and mugoors ~ Nigeria 5170430 2711000 5000000 5000000
to Agricultural research particullarly in Afriqa cpmeg to Sggﬁga gg%ggg 233888 Ziggg 1202%%%%0
the research grants. given to rice and maize inrdg®ON 55 Africa 6900 7000 6500 6700
(Anan, 1996; Mgonja, 2005). It is a completely megtd  Ethiopia 634826 651851 742297 807056
and underutilized crop in Nigeria. Its productienléft in Senegal 813295 480759 661673 572155
the hands of peasant farmers. USA 261610 207500 70084 418145
Finger millet remains unknown and unstudied in Nae _Zimbabwe 50999 60000 44000 5500

which led to difficulties encountered during itoyguction ~ Source: FAO (2013)
resulting in low yield and it's becoming extinct. et
shows a progressive decrease in the few areas tineler
cultivation of finger millet since most of the Iddarmers
go in to the production of other cereal crops likaize,
rice and sorghum (Glevet al, 2008). In this review,
attempt has been made to highlight finger millet f§
production, utility, constraints and the way fordar

Finger millet production

Finger millet Eleusine coracand_.) Gaertn) originated in
the highlands of Uganda and Ethiopia in east Africa
(Anan, 1996). It is an important minor cereal crop
extensively cultivated in wide geographical zonetloé
world, ranging from tropical and subtropical regoaf
Africa and India. The world’s annual productionroiilet
which includes finger millet stands at about 29&#ion
metric tonnes out of which Nigeria produced 5miilio

metric tonnes. Nigeria is the second world’s larges Fig. 1: Finger m'It Iants showing the finger-like heads
producer (Table 1) after India who produced 10.9fian 'g- - Fing retp wing nger-
metric tonnes, followed by Niger, 2.95 million metr
tonnes (FAO, 2013). Anon (1996) reported that werld

annual production of finger millet stands at 4.9lion high nutritional and medicine values. These angbatied

Importance of Finger millet
Finger millet is an important minor cereal crop hwitery

metric tonnes of grain of which Africa produced Rlion to its hi : . ; ;

. : gh polyphenol, dietary fiber, minerals sggbential
meotnc tonnes.  Africa accounts for 8% of land ase&l 5 ing acids (Mckeown, 2002). Epidemiological stedie
11% of total m|I_Iet prodgctlon Wo_rIdW|de (Glewt al, have revealed that regular consumption of wholengaad
2008). The crop is primarily a subsistent stapteaiefood 4 products can protect against the risk of icard
for m|II|on§ of people in the dry lands of East 'A.&' vascular diseases, type ii diabetes, obesity, @astr
central Africa and Southern India (Holt, 2000; M@N ;1 ctinal  cancers anti-  tumerogenic and
2005).' . di | | h . atherosclerogenic effects, anti oxidant and miabbi
In .N'ge”&!' according to Glewt al. (2008) t e crop 1s properties, and so many other disorders (MckeoWwA2p
cultivated in Southern part of Kaduna state inNoethern 1o crop contains important starch fractions whigk
Guinea savanna and in the highlands of Jos Platetie iy digested and absorbed and are good in tefoli
north ‘central Nigeria. From survey the crop hasnbee pqiaiolic disorders such as diabetes hypertensimh a
1;\(l)und to be dc'liltt)lvatedu In Kagok Gon?\lbde, Bazugﬂ obesity (Sharavathgt al.,2001). Thacheet al. (2000) and

assarawa an uja (Umar and Kwon-Ndung, )Vanderjagtet al. (2007) reported that finger millet contain
Finger m'”?t is a tufted annual grassy plant gregwo 40- high level of methionine, tryptophan, vitamin B,riband
150 cm height. It has erect gompressed and glatstens minerals such as phosphorus and iron, it containtndes
capable of producing many tillers and nodal brascfiée . cium level more than that found in maiZed mayd..)
lp_)lant haz narrow grass like Iegvefs.k;l'hde Ie;{;:_ami&; and rice (Oyza satival.) (Table 2), 10 times more than
|rf1tear r?n tapT_er tg an acute BQC'Q;’ lo 2%07an ™ 'r?n 4 that found in wheaTiticum estivumL.). Looking at the
often have ciliated margins (Did# al, )- The head  qicinal and nutritional value of the crop, itasgood
(panicle) consists of a group of digitally arranggmkes g, 10e of balance diet formulations for diabetitigues’
hence the name finger millet (Fig. 1). The spilelate pregnant women, nursing mothers, children, people
made up of 4 — 10 florets arranged serially on.fhh@er. leaving with HIV and malnourished people. Malted
Al fI.orets are pe.rfect flowers V\./'th the ‘?Xcep“"'ﬁ the product is used for weaning babies/infant food (&,
.termlnal ones which may spmetlmeg be |r)fertlle. t’fgp 2005). High level of iron and calcium content afiger
is about 9.7 — 99 % self polllnatlng,_wnh spikgteoducing e (Table 2) has been found to be relevantgogpe in
seedsbwhblch are glg(tj)_oie (t))r sphergtlzal Iln shﬁ_pe,tmamnﬂ northern Nigeria where the incidence of iron deficy
mayl € lrown,[;% IS -I r%‘g]? a% W(;t.e’ oramgﬁ causes anemia, especially in pregnant women (Vauie
purpie co Oli” (3|6aet a.’h )- epg&agg 200n07t. € et al, 2007), and calcium deficiency causes rickets in
va;]r]ety It ta els y mout S to matureh( X Id” s ' young children (Vanderjagt, 2001; Thackral, 2000 ).
Sllinggu et ak') 2012; Gani, 201‘?()' T ? yie %em;)nger The crop has the ability to grow well in water difi
millet ranges between 500 — 750 kg on farmers Ss regions, it has the capacity to store for a pedbdver 10

Africa which is quite low (Takast al., 2004). years, the grain is also resistant to mould anddinpest
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attack. All these put together makes the crop &leia even those countries that grow it to languish fimbld of a
emergency food as it fits well in to the farmerskri ““poor person’s crop”, a famine food or even wokse
avoidance strategies in drought prone areas (R@Q0). “birdseed”. Although it is one of the most nutiis
among all major cereals and is a major staple ffood
Table 2. Comparative nutritional quality between millions of people in East and central Africa amdithern

finger millet and other food grains India. Even people that know and grow the crop rave
Component Maize Rice Finger millet aware of its nutritive values and so consider itasms
Food energy (Kcal) 408.0 406.0 334.0 inferior crop to maize rice and wheat. People arteamwvare
Protein (g) 10.5 8.1 7.3 of how to utlize the crop. There is no technical
Carbohydrate (g) 83.0 900 74.0 information about the crop.

Fat (g) 5.3 0.7 13 Economic consideration

Fiber (g) 3.2 03 3.2 Finger millet production is labour intensive relatito
Ash () 1.3 0.7 2.6 other crops and this has limited expansion in @Eess it
Thiamine (mg) 0.43 0.8 0.24 covers only 0.43 ha per household of the averagd la
s:ggﬂlaz’r':g()mg) (2212 01'%6 (i'%)l holding of 7.6 ha in eastern Uganda (Kidoital., 2002).
Calcium (mg) 80 320 358.0 The small seed size also contributes to complinaitioits

cultivation (Anon, 1996) as it necessitates plantmwell-

I(Egr[])[();rg()mg) :(3)85 855 9%5 made _and fine _se_ed beds at higher pl_ant densities
Magnesium (mg) 1420 130.0 140.0 (espg0|ally where .|t is planted by broadlcastlng)JsMof.
Manganese (mg) 0.55 11 1.9 the finger millet is produced by low income farming
Phosphorus (mg) 234.0 130.0 250.0 families. They have little or no input with limitddbour
Potassium (mg) 3200 130.0 314.0 normally constituted by family members for prodonti
Sodium (mg) 39.0 6.0 49.0 Poor resource farmers hardly apply fertilizer tagér
Zinc (mg) 2.5 1.2 15 millet. It is therefore necessary to increase petidn and
Essential amino acids (grams per 100 g protein) farmer’'s income through genetic improvement of éing
Cystine 18 2.0 1.7 millet, enhanced access to quality seed, betternagnic
Isoleusine 3.6 4.3 4.0 practices, and empowerment in knowledge and adecess
Leusine 12.3 8.3 7.8 input.
Lysine 28 36 2.5 Biotic factor
Methionine 21 24 5.0 Among the biotic factors are weeds, pests and sksea
Phenylalanine 4.9 5.3 4.1 There is a high weed pressure and the most impates
$hretomﬂe g? i’g i’é are Striga and wild millets which have been associated
ryptophan : : ) with decline in soil fertility. High weed pressueea great
Tyrosine 4.1 3.3 4.1 P . . . .
valine 51 6.1 6.4 problem in Finger millet production. First the skmgk are

slow growing and require weed free environment éo b
able to compete favorably with weeds. Unfortunataty
Finger millet is consumed in different forms of ¢bo the early stage of growth it is difficult to diffentiate
product similar to those made from sorghum and rothebetween finger millet, grass and sedges. The diffidn
millets (Styslinger, 2003). This product rangesnfro Weeding is further complicated by wild relatives toe
fermented and non fermented porridges, pancakefitite ~ CrOP (for mstgnceEIeusme_ indici that look _I|ke finger
breads and fermented alcoholic with its amylasemes ~ Millet at the time of weeding. It takes a skillebserver
which readily convert starch to sugar, and subsetueo ~ and close examination to differentiate them. Thebfem
alcohol and non- alcoholic beverages (drinks) (Takn ©Of weed management is compounded by the practice of
al., 2002). Among the tropical cereals, finger millet Planting the crop by broadcast of seeds.This makes
produce the best quality malt for local brewing asd Weeding operations labour intensive, tedious, time-
preferred than maize and sorghum. The malt has goof0nsuming and uneconomical for farmers. The high
taste, easily digested, rich in amino acids and aisideal prevalence ofstrlgq is association with flnger millet
food for people of all age groups (Anon., 1996Nger fur_ther pose a serious challenge as effective medns
millet is an important crop in the livestock indystItis a  Striga control is still lacking. _ o

source of good fodder and contains up to 61% afl tot Blast is one of the major fungal diseases of fingéfet
digestible nutrients, which is higher than pearlleni —Pecause of its aggressiveness. It reduces thetyuli
(Pennisetum americaja wheat Triticum aestivujor ~ finger millet grain and is responsible for yieldsses of
sorghum(Sorghum bicolar (Anon, 1996; Upadhyayat between .10 and 80% in Nigeria and elsewhere (Holt,
a|_, 2006) The by_ product from brewing has beenZOOO, Ob||ana, 2002, Takaﬁt al., 2002, Sast!’h 1989,
reported to be a good source of fibre, minerals@otein ~ Tenywaet al, 1999; Kidoidoet al., 2002; Oduori, 1998;
for poultry and suitable for breeding stock (Obdaand ~ (Bulus, 2002). It affects finger millet at all stagef

Source: National Research Council (1996)

Manyasa, 2002). growth. It is a disease caused by funddagnaporthe
grisea (Anamorph: Pyricularia grisegd. A number of
Constraint to Finger millet production grasses and sedges are attacked by this fungiteasate

Finger millet production constraints can broadly behost. Blast can result in poor grain filling thusoprin
categorized as socio-economic, biotic, abiotic apticy ~ Yield.The principal insect pest problems in millet

considerations (low research consideration). production are grasshoppers and army worms. Sorgtim
Socio—economic consideration shoot fly, stem borers and clinch bugs or falsectlibugs
Lack of awareness may also cause economic damage but these can be

Finger millet is one among the lost crop of the ldorlt ~ controlled by insecticides. Birds are also importpests,
has been grossly neglected both scientifically andeSPecially, the notoriouQuelea queleaand other small
internationally. Most of the world has not had bfand ~ 9rain feeding birds.
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Abiotic factor

Among the abiotic factors are the unpredictablefadli
patterns and reduced soil fertility. Drought redudeaf
area, dry matter accumulation, seed weight, radiatise
efficiency and yield of finger millet. Soil ferttif depletion
is also a major cause of declining yield in NigeRarmers
grow finger millet without applying fertilizer in igeria on
soils that are nutrient deficient due to high cdstere is
need for more drought tolerant finger millet vagstwith
good tiller production, medium plant height withrostg
straw to avoid loading. There is also need to dmgvel
complete management package to encourage
production of the crop.

Policy considerations (low research consideration)

In terms of policy, finger millet is grossly negled both
nationally and internationally in terms of research
compared to crops like maize and rice (Oduori, 20856d
this has resulted in use of unimproved, low yigidin
disease susceptible cultivars which are also resbienfor
the low yields observed in finger millet. Most paftthe
world is ignorant about the crop and those cousttieat
know it have left the production in the hands ofopo
resource farmers. The general attitudes towardefing
millet need to be reversed.

The Way Forward

Blast management

Finger millet blast is characterized by the appeegaof
lesions on the leaver nodes and heads. The diseasee

genotypic expression across environments which may
determine the breeding strategy to be adopted, ithat
whether the aim is for specific or broad environmen
adoption.

Cropping system approach in promoting agronomic
package of practices for finger millet

Improvement of agronomic practices in finger miligta
must for encouraging farmers for continued cultvat
The new cultivation practices should address tlsees
related to labour requirement and the drudgerydane
the farmers, especially women farmers. The vasgdtat

thexist are the traditional old ones. Very few farsngrow

finger millet on a very small scale. In Kaduna Stat
farmers inter crop it with ginger. Therefore, rasbars
need to look at the cropping system approach rdttear
on one single crop.

Create market incentives to increase domestic prdatuc
of finger millet

A Development of proper value chains, regulatedketar
establishment of production cooperatives, and wario
value addition initiatives should receive suppaot that
demand can drive the cultivation. Value additiorotigh
product diversification is another option to ingea
demand.

Conclusion

Increased awareness of finger millet is necessary i
Nigeria, to encourage people on the production and
consumption of finger millet products. The dietdityer

controlled or managed through the use of resistanand polyphenols in finger millet are known to offeveral
varieties. Chemical control measures can also be usehealth benefits such as antidiabetic, antioxidant,
though expensive. Integrated management can also be/pocholesterolaemic, antimicrobial effects andgetion
used. This is the integration of the various cdntro from diet related chronic diseases. Regular consompf
measures into a package. Research should also Himger millet as a food or even as snacks helpaanaging
conducted to know the alternate host of the cropregm diabetes and its complications by regulation ofcghe

weeds.

Variability

Germ plasm identification and characterization iz a
important link between conservation and utilizatioh
plant genetic resource. It will be a good ideaxiiséng
germ plasm accessions of finger millet can be ctdk®
and their morphology characterized in Nigeria. $ i
important to understand whether genetic variatixisten
the germ plasm to be improved and whether the tiamia
can be transmitted from parent to off spring (Fa&o
1996). It is also important to understand the arhafn

genetic gain that can be expected from successive

homeostasis and prevention of dyslipideamia. Téngemw
provides nutritional and medicinal awareness ofydin
millet which has a high potential to contribute ftmod
security in Nigeria.
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