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En culture tradiuionnelle, le mil est cultivé en association avec une légumineusmmeic yue le niché a
F'arachide. Dans ce cas it sendement est plus élevé par rapport & une culture pure de mul.
L "intensification de la recherche sur le mil permetira d’améliorer les perspectives de production dr cetie

espéce.

\rea, Production, and Use of Millet

mportance of the Crop

Vorld production of all milletsis abnuy 29 milliont,
f which about 356 is produced in Africa (Tahlc 1).
The major African producers are ngfnﬂ (about
}19% of the African produchion) and _.\lgct (about
129). both in West Africa. Other major producers
wre Burkina Faso. Chad, Mali, and Stncgal.m West
Africa, and Sudan and Ulganda in East Africa.

Pear) millet (Pennisctum americanumy 1s the
major millet grown in A{rica_‘ Apart hpm Uganda,
which grows mainly finger millet, EIysmc corocana
(ICRISAT 1980), all the major African pr_nducets
listed in Table | produce primarily pear! rpxll:x.

In all the major African millei-producing coun-
tries. the crop is of considerable importance in l.hc
agricultural system, and accounts for over onc-v.h{rd
of total cereal output (Table 1). This contrasts with

other areas of the world where large quantities of
millets are produced, but in which they usually
account for less than 10% of total cercal output. For
example, India grows one-third of the world's millet,
but the crop only represents about 7% of total cereal
production. About 65% of Indian millet production
is pearl millet. In relative terms pearl mullet is more
important to the agricultural sysiems and economies
of Africa than in other regions of the world

Aggregate Production and Growth Rates

Sub-Saharan Africa (SSA) 1s the only part of the
developing world in which the index of per capita
food production has dechined during the last two
decades (World Bank 1984). Of all the subregions of
SSA, West Africa has shown the slowest growthrate
for 1o0tal food production. Per capita producti@ of
all crops in West Africa has declined, except forrice,
which is a minor staple in the region.

Table 1. Average annual area, production, and yield of millets and percentage of total cereal production by major
produtil.\g countries in Africa as well as major regions of the world, in 1974-76 and 1980-82.

Cereal Production ©
Area (000 ha) Production (6¢) (000 m1) Yicld (kg ha ')
f(::;?:\' 74-76 80-82 74-76 8082 74-76 80-82 74-76 8082
' 3k 633 619
i 15218 16247 139 138 9630 10249 3
A:\;ra:im Faso §S7 870 37 321 364 387 425 441
Chad’ 959 1160 878 88.0 520 593 542 510
Malit 1212 1425 70.1 79 852 868 702 618
Sine 2150 1060 4.0 76.5 528 1321 385 432
§:::m 4800 5230 345 324 2843 3220 592 636
0.7 658 642 655 705
1 1004 938 9.7 8 o
?r:ia 1126 1120 158 123 a1 v 393 370 345
iJ‘;a:\da 498 303 382 42.1 613 489 1232 1618
3 701
i 25212 23450 30 25 16718 16445 663

Alsn:u 1;3. 18096 76 6.7 9042 9426 493 521
South Amernica 211 167 04 03 241 193 1141 1157
USSR 2914 2807 14 1 2410 1791 827 637
World 43616 43050 21 18 29062 28733 666 668

1. Includes sorghum
Source: FAO Production Yearbook 1982

g

The poor performance in foo 'ducnon 1 due
in large measure to the very iy nd sometimes
ncgatve rates of growth for the major staples, ic.,
millet and sorghum (Sorghum bicolor L.) as well as
groundnut (Arachis hypogea L.) (Table 2).

Millet recorded the lowest growth rate of all food
crops, except for groundnuts, during the past two
decades. Its growth rate of only 0.7% a*! was sub-
stantially lower than the population growth rate of
about 2.5% a-! during the same period.

Crop Use

Pearl mullet grain in Africa 1s grown primarily for
human consumption. There are tnree primary meth-
ods of using the grain: as a grain-like Nour (cous-
cous), a dough (18). or a gruel (fura, boule, etc.) In
West Africa, millet coyscous is caten mainly by the
Peuhl. and 15 thus common in the regions where they
livein Senegal, Gambia, and northern Nigeria. After
decortication the grain is pounded into flour. Cous-
cous is made by steaming the flour on a mat over an
open pot, then sun drying. At mealtimes the cous-
cous 1s boiled and served with a vegetable, fish, or
meal sauce.

Among th= other major cthnic groups in the Sahel
(Bambara, Germa, Mossi, etc.) millet is more often
consumed as 6. Millet flour is cooked with water

Table 2. Annual growth of major agricultural commodi-
ties in sub-Saharan Africa.

Growth rate a! (%)

1969-71 1977-79 1969-71
to 10 o
Commodnty 1977-79 1980-82 198082
Cereals 13 %7 1.5
Maize 1.3 08 12
Millet 04 16 0.7
Rke (paddy) 29 1.7 25
Sorghum 16 35 2.1
Wheat -0.2 39 09
Oil & Oilseeds
Coconuts 09 08 05
Groundnuts -09 -36 -17
Paim oil 22 13 20
Others
Puises 11 38 [ ]
Roots and tubers i8 7 1.8

Source World Bank 1984, Tabie 22

and an alkaline solution to make a thick paste or
dough. The alkaline solution is made from burned
millet straw. This is caten by dipping into a meat or
vegetable sauce.

To prepare the gruel or porndge (fura, boule,
ctc ) mullet flour is boiled with water. Milk, sugar,
pepper. or salt may or may not be added. Fura is
usually caten as a secondary meal in the mornings or
midday, although in times of scarcity it may be the
only meal eaten.

At the onset of harvest immature millet heads are
occassionally roasted and caten as a snack. Miliet
cakes (shghtly fermented millet flour deep fried in
vegetable oil) are often sold in markets and urban
arcas. Another minor use of mullet s in beer making.

Pearl millet straw has a number of important
traditional uses in Africa. In arcas where millet is the
staple food. the straw is the most important building
matenial (or granaries and as a fencing matenal, 1t
also used to feed cattle and 18 sometimes harvested
and stored for use as livestock feed during the dry
season

Environmental Resources of the Area

Because of its adaptability to drought, pearl millet is
grown in the regions of sub-Saharan Africa which
have an aliernately wet and dry climate. Since 70%
of pearl millet in Africa is grown in West Africa, a
major emphasis will be placed on West Africa in this
section,

The low pruductivity of pearl millet in Africa is
largely due to the harsh environment in which it is
grown. Rainfall and soils are the major environmen-
tal resources that merit detailed analysis in the
efforts to increase millet production.

Rainfall

The bulk of African pearl millet is grown in the
regions with annual rainfall ranging from 200-800
mm (Fig. 1). In West Africa, the rainfali gradient is
very steep. Rains are usually limited to the summer
months of May-Oct, and aridity prevails during the
rest of the year.

Rainfall in the millet growing regions of Africa is
not only low, but erratic. Large variations in time
and space occur. The coefficient of variation of
annual rainfall ranges from 20-30%. For example,
mean annual rainfall in Niamey in Niger is 560 mm
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pearl millet i
Figure 1. Area planted 10 pear
e(:nls 20 000 ha (Bidinger et al. 1982).
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Figure 2. Annusl rainfall variability of Niamey

Growing Season

The variability in the annual and monthly rainfall
opens to question the utility of the traditional prac-
tice of describing a crop-growing region using these
figures. Average length of the growing season in the
millet-growing regions of West Africa ranges from
60d on the edge of Sahara to 150 d in the south. Of
course, in drought years such as 1984, the growing
scason could be much shorter and Iead to crop fail-
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ure. Long-term daily rainfall data could be analyzed
to provide meaiangful information on the environ-
mental risks to cropping. For example. the dates of
beginning and ending of the rainy season and the
length of the growing scason have been used to
highlight the differences in cropping potential between
Kaolack (Senegal), and Ouagadougou (Burkina
Faso), two locations with approximately the same
mean annual rainfall (Table 3). The growing season
at Kaolack is shorter than that at Ouagadougou by

Table 3. Average dates of beginning and ending of rains and length of growing season st Ksolack and Ouagadougou.

Beginning Ending Length of the
Location of rains of rains growing season
(Rainfaj Date sd.! Date s.d. Days sd.
Kaolack (800 mm) 23 Jun 14 27 Sep 12 97 18
Owgadougou (830 mm) 31 May 16 24 Sep 12 17 21

L34 % wandard deviation.




{ ders should pay more
20 d. Obviously, crop breel I
attention to the average length of the growing scason
than to mean annual rainfall.

Drought Probabilities

Although millet is grown »in droughl-pmp»e env:t»
onments, precisc information docs not exist on t
nature of climatic droughts in West Africaduringits
growth cycle. Assuming \ha; the sowing datc mm—.
cides with the calculated beginning date of the ram)f
season (Table 3, for example), the average length of
dry periods at 10-day intervals during the crop
growth cycle can be compul:§. Such calculn&?ns
show that in the millet-growing regions of est
Africa, the probabilities of drought are hng\ during
the crop-establishment and grain-filling phases.

Temperature

Ong and Monteith (1985) have shown that Vh:mperai
ture has a major cffect on the rate at whnch cro;‘;s
grow. Germination, leaf and spikelet mmuuon}.‘ u;
lering, and grain filling have pccn shown to a:'i-
pronounced differences in their responses 1o op
nd maximum temperatures.
ml;:aii:mm temperatures vary from 28-{2°C du‘:-
ing the millet-growing scason in West Afr!ca. Inthe
central and southern regions of West Afnca; max:
mum temperatures are generally \cs§ than 35°C :‘n '
sometimes as low as 30°C, whereas inthe noyﬂl\ they
are almost always higher than 35°C. The mm;r:;“r;u
temperatures range from 15-28°C (Konate f
These data suggest that in the northern regions o
West Africa maximum temperatures ;xcc_cd opui-
mum values, especially during germination :nd
grain-filling periods. High air temperatures leva. 10
high soil temperatures. In the sandy §oll of Niger,
surface soil temperatures (at 2 mm.) in Jxlmelv;cre
reported to reach 45-50°C after a rain, which led to
low stand survival (ICRISAT 1984a).

Soils

jor soil type on which millet is grown in the
.;::erll;:‘:\ozone ol}‘, &een Africais the coam-texm':ed
soils containing more than 65% sand and less |l an
18% clay (Swindale 1982). Thc); occur :x}enslve y on
flat to ing topography d velop un(;er aco-
lian and alluvial sands. Low fertility, lack of water,

and poor physical condilion are important con-
straints 1o the use of these soils, whngh are Iowl:n
organic matter, N, and P (Jones and Wild 1975, Al u'
1970). Soils in Niger for example, are very sandy
with the sand fraction usually exceeding 92% (Table
4). The soils are acidic and average wucr-h;a;d:r;z
capacity varies, depending upon depth, from 75-
m':oor fertility is a major problem in the sandy sq:h
of the Sahel. Organic matter content and c-u:l:
exchange capacity of these soils are very tuw (Tal
4) Nitrogen management can be difficult be_caus‘e
the soil has a low buffering capacity (Swindale
1982). To produce stable vields. lhc low phosphon;s
content of these soils needs ta be \mproveq by appli-
canon of phosphorus ftr\ili7:r§ Allowing arable
Jand to lie fallow to recover fertility without a.ddcd
fertilizers is a traditional practice foliowed b.) sub-
sistence farmers. But the number of fallow years
between crops has been reduced because of growing

Table 4. Some physical and chemical properties ?’ soils at
three locations in the millet growing sreas of Niger.

Locauons
Soil characteristics Sadoré! Gaobery?  Gays’ )
i
Soul texture (%) +
S;nd 94 95 66 d
Silt 1 3 23 -
Clay s 2 no »
-
" . sS4
Water (1:1) 3 5.2 "
KCL 43 43 .
Organic matter (%) 02 03 08
Toual N (%) 0.01 002 0.03
18
C.N ratio 10 9
Phosphorus ) “
Total (%) s
Availablc P (Bray 1) 32 26 2 »
(ppm P) -
Exchangeable cations e
(mea 100€™ 0.60 100 240
c‘ 0.30 0.20 1.00 .
:‘l: 0.06 0.08 013 °
Na 0.00 - :.:;
CEC (meq 100 g") 0.96 ILZS o g
Basc saturstion (%) 86 =

1. 13° I8N 2° 21°E; 560 mm ranfall a°
2 13° SN 2° S4'E; 600 mm rainfall 2
3. 11° S9N 3° J0E: 840 mm ruinfall s*

population pressures in recent Yea . @pnd has ledtoa
dechne in sou! fertility. Jones and Wiid (1975) com-
ment that questions cannot vet be answered on the
possibilities of continuous cropping on these soiis.

Poor structural stability of the sand souls 1s also a
mayor constramnt (Swindale 1982). since the soils are
susceptible (o wind erosion when they aredry. Early
in the rainy season, sand s carried 1n the air at high
wind speeds just before the rains arrive, physically
damages the emerging seedlings (sand blasung), and
15 deposited over them. The weight of the sand
coupled with high soil temperatures often causes
high seedling mortality, with resultant poor crop
establishment. As the soi! dries there is a tendency
for the surface horizon 10 harden. which causes a
pcrmcah“ﬂ_\ problem.

Souls with higher clay content and greater water-
holding capacity occur in the Sudanian and North-
ern Guinean Zones of West Africa and elsewhere 17
castern and southern Africa. These soils with higher
fertity and better physical condition are rarely used
for soie crop millet. Millet 1s planted in association
with sorghum or maize (Zea mays L.}, the principal
crops in these areas.

Crop Production Systems

Pear| millet in Africa is grown largely by subsistence
farmers and is usually intercropped with other
cereals, especially sorghum, and/or a legume, usu-
ally cowpea (Vigna unguiculata L. Walp.). In the
Northern Guinean Zone of West Africa where
sorghum is a more important crop than millet, sole-
crop miliet is virtually unknown. Thus, in their sur-
veys in the Nigerian savanna, Norman et al. (1982)
found virtually no sole-crop millet, although millet
mixtuses occupied about one-third of the cultivated
area. Moving northward through the Sudan to the
Sahel zone, the proportion of sole cropping increases.
For example Singh et al. (1984) report 0.4-5.09 in
the Sudanian Zone of Burkina Faso, while Gbiriche
and Schipprack (1985) report 17% from northern
Ghana. The proportion rises to 30-50% in villages in
the Sahelian Zone of Niger (ICRISAT 1986). Some
of the common management practices under these
1% systems are described below.

Millet as a Pure Crop

Most of the millet crop in West Africa is planted
ith Virtually no prior land preparation. The use of.

ammali traction for cultivation 1in West Africa de-

creases from the subhumid to the semi-arid rones. In

2 major part of the mullet-growing region, use of

animal traction for preparatory cultivation is not

common and soils are seldom plowed.

As a rainted crop. pearl millet is sown with the
first rains during the Erowangscason. In West Africa
the crop s sown in Apr-May in the Southern Zone
and May-Jun in the Northern Zone. In higher rain-
fall arcas 1t is not uncommon to delay the sowing of
miliet. Photosensitive late miller varieties in Ghana
are planied in Jun-Jul. mature on stored moisture,
and are harvested 1n Nov-Dec (Gbiriche and Schip-
prack 1985) In the bimodal rainfall belt near the
cquator i Last Atrica, mallet 1 planted with either
the carly or late rains, in ether March of August
(Rachic and Maymudar 1980)

Most mitiets grown in West Africa fall nto twao
groups. cariy and late (Table §) The chasee of the
dPProprisle variety in @ given 2one s dictated by the
available length of the Erowing season, with the carly
millets grown in general 1n the Jow-ruinfall northern
regions and the late types tn the more humid south-
ern regions

Miliet 15 sown in hills 45 » 45 cm 1o 100 * 100 cm
apart. Spacings of 100 = 206 cm or even 200 » 200 cm
are sometimes used. A hand-held hoe or “dhaba™ is
used to open the holes, seeds are thrown in, and the
hole is covered with the heel of the foot. The number
of seeds sown in each hill varies enormously. In a
stand-establishment study in three villages of Niger
up 10 400 seeds have been found in a single hill (P.
Soman, ICRISAT Center, India, personal communi-
cation).

Traditionally farmers sow low populations, about
5000-7000 hills ha!. Because of problems with wind
crosion and crop establishment, or failure of carly
rains, farmers are often forced 1o repeat sowing,
sometimes up to three times. The stand is progres-
sively thinned during weedings once the plants have
reached 15 cm.

Interculture and weeding are primarily done using
hand tools. This places severe demands on available
labor and limits the area that could be weeded. If
more area is sown than the farmer and his family can
cope with, some of the farm is abandoned to weeds,
which lowers productivity (Bourke 1963).

Diseases and insect pests have been known to
cause yield losses of up 1o 50%. Birds and Striga, a
parasitic weed, also cause severe damage from time
to time. Systematic use of insecticides or fungicides
is not a common practice in traditional farming
systems.
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Table S. Millet types and maturity durstions reporied
from different countries in West Africs.

Millet  Average
Country type  durstion (d) Reference
Niger Early 75- 95 Naino et al. (1985)
late 120-130
Nigena Gero 70-100 Nwasike (1985)
Maiwa > 120
Dauro L 120
Senegal Souns 75- 90 Gupta (198S)
Sanio 120-150
Burkina Iniadi 75- %0 Loham (1985)
Faso Late 130-170 .
Mali Souna 75- 90 Niangado et al
Sanio 110-120 (1985)
Ghana Early 90-110 Ghinche and
Schipprack (1985)
Late 120- 130
Ivory Coast Early 9% HBeninga (1985)
Late 150
Gambia Suno 80- 90 Cox {1985)
Sanio 140
Togo Early 80-100 Kpodar (1985)
Late 140-160

Under the subsistence-level millet farming in West
Africa, yields are generally low even in regions with
sufficient rainfall. Yields ranging from 100-600 kg
ha-! under farmers’ conditions are often reported.
Fertilizer is rarely used except in special agricultural
development projects.

Millet in Intercropping

As indicated earlier, pearl millet in West Africa 1s
more ¢ ly grown in ion with cowpea,
groundnut, sorghum, maize, or sorrel (Hibiscus
sabdarifa). Evidence for one or more of these sys-
tems in all West African countries is given by Mous-
taphaand Adjah (1985), Beninga (1985), Nian-
gado et al. (1985), Naino et al. (1985), Mabissoumi
(1985), Sawadogo and Kabore (1985), Bbuyemu-
soke (1985), Gbiriche and Schipprack (1985), and
Reddy and Gonda (1985).

The choice of component crops in the intercrop
often depends on the farmers’ past experience and
objectives, food habits, availability of seed, soil type,
and market demands (Mamane 1980) However mil-
let’cowpea is the most prevalent intercropping svs-
tem. especially in the Sahclian Zone of West Africa

Plant density in the intercrop depends upon soil
fertility and previous harvests (Reddy and Gonda
1985). Under farmers’ conditions plant densities are
usually low. In bascline studies 1n Burkina Faso,

Matlon (1984) obscrved low densities of cowpea
{rom 1000-8000 plants ha", although optimum den-
«ities are much higher at 15000 plants ha"'. In the
miliet sorghum 1ntercrop, sorghum densities are
often low. and the variety choice 1s based on ecarli-
ness and succulence of stems or grains since the
sorghum is generally consumed soon after harvest
(Sawadogo and Kabore 1985) In Mali, introduced
varieties of millet and cowpea are not better adapted
than the local varieties in the intercropping system

(Simpara 1985). The same conclusions were drawn -

from farmers tests in Burkina Faso (Sawadogo and
Kabore 1985).

Component crops in the intercrop are often sown
in separate rows, although sowing in the same row or
hill is not uncommon. In certain regions triangular
sowing is adopted (Reddy and Gonda 1985), with .
manure placed in the centre of the triangle. In the.,
Maradi region of Niger, miliet and cowpea in the”
millet/sorghum/cowpea intercrop arc sown alter-
nately in the same direction while sorghum is sown
perpendicular to fows of the other two crops.

The sowing date depends upon the arrival of raiss
and labor availability. Millet. the pnimary crop in
the intercrop svsiem. is sown with the first rains at

the end of May or carly June, while the associated
crop of sorghum or cowpea s sown 2-3wecks laterat
the end of the first weeding (Sawadogo and Kabore
1985), or after an effective rainfall. Labor availabi
ity is recognized as a more important constraint thas
availability of land for intercropping in Niger (Reddy
and Gonda 1985). 4

Millet yields have usually been reported to !
higher under intercropping than under sole crop
ping. Data from ICRISAT's long-term village stod-
ies in western Niger show that intercropped mibd
vields were higher than pure crop millet vields. Swis-
ton et al. (1985) also found that intercropped

and sorghum yields were as good or better the

monocropped millet or sorghum in other regios” ¥

Niger. In Burkina Faso, Sawadogo and Kab

(1985) reported that millet/ cowpea yields were bif

than millet yields in sole cropping. *

Economics of Millet Prodtfmun

n !975. Norman highlighted the economic ad
tage of intercropping in traditional African far; ring
systems He showed that in northern Nigera fms
average gross and net returns per unug:ru. wOlh
about (\0‘; higher from crop mixtures than °:'
crops, ufd increased with the number o; crops ’;\ .
Norman's data were from the Northern GF:: -
Zone. where millet 1s a subsidiany crop that “""'"‘
ETOWN In Mixtures ' o
In 1982 ICRISAT began a long-term socioe
nomic study 1in 1wo villages in western \‘n.cr n ":‘
heart of the millet-growing zone of Wtsgl Alf e
Solc-crop mullet 1s grown on 30-50¢% of the ';':)::\
f;:l:p;? ;:a d:per}dmg on season and ramfalIFTh;‘
Ld Bt A a are from an area
f\pectcd rainfall is 450-55{:l r:ldm“(r\"enrr;]rn':g:tﬂr:
291\0}‘ but in which actual rainfali in the 2 vears \\:ﬂ
50-80% of the total. Souls are uniformly sa.nd\' b
irregular topography . - e
Under lraqinonal farming condinons, avera
:r;:l:l ghmln yn:!ds were very low, ranging irom Hf:
;",0 (gr : R whnl{ cowpea grain vields were virtually
abie 6). Millet yields were higher in intercrop:
tha: lx’n pure crop stands. At the low plant dcnsm’e’:
:;com );la‘::ir:.:f:lcd singltl cowpeais usually planted
. r millet, the cow
:L:'\::t the millet vield. Ralher. it co:::it:::: ;1‘:\‘
i mil;:[clr::‘s:;e!:c‘gross income. Thus total oulpu'l
double that ofasoll:-lcerrc‘:;:c;r:ll::‘5 roally 2t feas
m;::r::ﬁrs c_onuining sorghum also produced
e bec..:s:l _vlclfis than sole-crop millet. But this
i asuch mntercrops are generally planted in
“‘mbc;dcgu reas u_»hcrt farmers expect that there
orgho &_;rhal.c moisture to meet the higher needs of
1982“(’.'98;“ expectauons were not fulfilled in
Labor o .and !hc sorghum produced no grain.
s one-ls; :n millet/cowpea intercrops was at
vl oru:r higher than for sole-crop millet
ved bt : nfed to plant cowpea after millet, to
harven pore m;:let as well as cowpea rows, and 1o
hired mnﬁ::‘a"“ ohmorc than 10% of the labor was
u‘ogal family f.nf,; at the farms are mainly tradi-
r .
\‘ari.:]s: :;::sgms were calculated by deducting all
> (mainly the valuc of seed and hired
a1 000 Fgéo;s output. Gross margins ha-! aver-
CFA= Ugs | < A for sole-crop millet (about 350 F
Bargin ha-t s ;::elscm exchn?ge rates). The gross
rghum ang cast 20% higher for the millet/
millet/sorrel intercrops, and over 80%,

higher wherever there was cowpea in the intercrop,
Returns 10 hmfl_\ labor, measured by gross murgu';
r:rl ::‘(;:;:f;c::;oln;uch higher for intererops, than
farmmoms mn: et. 1tas clear that under traditional
diions an western Niper, economic
returns are substantially highet for intercropped
than sole-croprped mullet h

Constraints to Increased Millet
Production

Constira e
- rA)lcr.n;nu teancreased mullet prodoctionn Africa
classified into abiotic and ot constraints.

Abiotic Constraints

® Lowandecrranc rantall iy a short season, leading

'_" drought periods of varving lengihs.

Sand storms, high-intensity s, and high soil

l}:‘mpcra:x;rr\ cause poot seedhng estabhishment
001 s01ls with low levels of natural fertihity and

low water holding capacities.

Tradiional management practices such as low

c‘mp densities, nonuse of fertihizers, or poor or no

tillage.

Lack of household capital and poor credit and

input delivery systems limit the scope to improve

management practices

Biotic Constraints

® Low geneuc yield potential of landraces which
. ;;ls:::ond‘ponrl_\' toimproved management.
. lme:ses such as downy mildew and smut.
_pests such as stem borer and carhead
caterpillar.
® Parasitism by Striga.
® Grain-caung birds.

dtl’;zpc}l’r:llengc facing millet rescarchers is to
o proved technology which could mitigate

adverse effects of these constraints, and that
would be within the reach of smali-scale, resource-
poor farmers in Africa.

Summary

:ullgl is grown in regions of Africa with rainfall
nging from 200-800 mm and with a growing sca-
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i Niger, 1982/1983.
Table 6. Productivity of slternstive mitlet based cropping systems in western

Cropping System'
ML MCL

S MCS MCSL

N M C
1 06 06 0.s 09 12

33
Ha Farm’' 44

BT
Family Labor Use (man-hour equivalents ha')

1279 1787
1083 1435 1105 2055 “:3(2) & 0
Yom 5.‘ 89 68 1n.s 0o 0o N
e 14‘2 206 i ‘iig ol e -
Child o0 e R 9
1208 162,
Total
: ! 03 19
Hired Labor Use (man-hour cqul\;knn ha ;s , co o " 2 s 19
o l(llv" 0.1 03 23 :l'(.) P o
b ();l (Y (Y 00 R °% 2
ot 12 153 91 120 -0“ 3 3
i ] 2 59 00 07 |
Fert (kg ha 1) 2 N ?
4 7
Secd (kg ha') ox i “ 71 36 . E
o 00 0K 00 I 2 b P o
P 00 00 08 [ 05 o 00
potoral 00 00 00 (U 3
Sorrefl N -
12280 2 |
T 1707.3 2765.7 15193 29495 2939 2
(F CFA) 3
1435 2247
Orain yied (ke b 128.5 2154 1550 2839 24(::!) v o
Conp 040 27 0.0 1.7 0_0 oo wE
Sorehr 0.0 0.0 0.0 0.0 0.0 ¢ 03
ol 0‘0 00 00 00 |
Sorrell A :
1
‘ ! 3 10 285
Harvested hay/straw outpul (kg h‘; ) ' 08 .o :7 10 )
Coun ‘()).0 305 00 736 - (Ia.l.s o0 ¥ 1
e 0.0 00 S 20 .
Sorghum § l
- ] 14328 21914 ¢
Value of output (F CFA ha ')1 21007 . 20499 sss22 2 o
e bei .TR:] . o | 16'; 14337 26927
Tout l’h‘i-" ':HGO 16834 3631 36k .
Towl 2692 23 |
. ‘ 13109 248137
Gross margin (7 CEA) 10985 21064 15215 33361 28':2(: ® o
Per ha o % 5 o o “
Per hour :
! © M = millet, C = conpea. S$= sorxhuni
l’. (I:'r::\l:o’::::‘m-alem ’:“I man-haur = | woman-hour = S chid-hour
; FCFA = Unit of currency i West Afnca

Millet is the staple food n some 9[ lhco::
countries and Tegions of Africa, butits :: et
has increased at only 0.7% a~' during U :
decades. This is much less than the ;:cp
growth rate, and is the lowest growlh"::e
crops in the region. Fuflhermorg, t] -
have been due mainly to increases in Cu

son from 60-150 d. About 70% o_f African pearl

e P'Dd“;“d":;:":’v‘ s':::l::lcncc farmers
s iy . :

un:t:l;la:ss:::::rroznslental conditions in lmﬂ;::m

systems with other cereals and legumes, onns'rl o

scale family farms. There arc many ablouc‘ al

lic constraints 10 i d millet pr! ion,

rather than o yield increases. showang that techno-
iogicai innorations have not yet had much impact on
mullet productnity What are the prospects for the
future?

After a survey of the evolving technical and social
condiuons of Afnican agnculture and an cvaluatuon
of the stock of technological innovations, Mation
and Spencer (1984) concluded that with the excep-
tion of limited high potentia! zones. the set of new
technologies is most often inappropriate. Their use
could not bring about a subsianuial increase in
aggregate supply. From a recent review of appro-
pnate technologies for farmers in the semi-and
zenes of West Afnica (Ohm and Nagy 1985) 1t 1
evident that available technologies for millet are still
:nadequate.

But recent resecarch results show that there 1< some
promuse for the future. Forexamplie on-farm: n
Niger have shown that iow 1o medium doses of
phosphorus fertihizer can be profitable when apphed
1o traditonal vaneues (JCRISAT ]1084b, j0x8
1986). Improved mllet vaneties which perform as
well as traditional vaneties undes tradiional man-
agement, but perform significantly better under
improved management. are being tested. These and
other developments which auger well for the future
are discussed by Fussell et al. (19%7)
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