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Abstract

The pearl mIllet vanety Okashana 1, developed Jomtly by ICRISAT and the NamIbIan natIonal
program, IS grown on almost 50% of the natIOnal pearl mIllet area ICRISAT and the
Government ofNamIbIa Jomtly obtamed a 50% mternal rate of return to publIc mvestments m the
development and dlssemmatIOn of thIS vanety The net present value of thIS return was more than
US$ 11 mIllIon m 1998 The hIgh level of return resulted from the use of germplasm ongmally
developed by ICRISAT, thus cuttmg the tIme and costs mvolved m vanety development and
testmg, the early mvolvement of farmers m vanetal selectIOn, rapId release m response to farmer
preferences, and government commItment to the rapId multIplIcatIon and dl$semmatIon of hlgh
qualIty seed In sum, close collaboratIon between ICRISAT and NamIbIan breeders and strong
lmks WIth the NamIbIan farmmg commumty reduced research costs and speeded vanety
adoptIon Contmumg collaboratIon between the three partners led to the release of two addmonal
pearl mIllet vanetIes m 1998 Both the new vanetIes have hIghly favorable prospects for adoptIon

Resume

L'lmpact des mvestlssements dans la selectlon des cultures Ie cas de Okashana 1 en Namlbze La vanete
de mIl Okashana 1, developpee conJomtement par l'ICRISAT et Ie programme natIonal de la
Namlble, est cultIvee sur 50% de la superficle natIonale consacree au mIl L'ICRISAT et Ie
Gouvernement de la Namlble ont obtenu ensemble un taux mterne de rentabIllte sur
mvestIssements pubhques de l'ordre de 50% dans Ie developpement et la dIffuSIOn de cette
vanete La valeur nette actuelle de cette rentabllIte a ete plus de US$ 11 mIllIons en 1998 Le taux
e1eve a ete grace a l'uulIsatIOn des ressources genetIques developpees mmalement par l'ICRISAT,
redUIsant aInSlIe temps et les couts lIees au developpement vanetale et aux eSSaIS, a l'mterventIOn
des paysans des Ie debut de la selectIon vanetale, a la vulgansatIon raplde en reponse aux
preferences des paysans, et a l'engagement du Gouvernement a la multIplIcatIon et la dIffuSIOn
raplde de semences de haute quahte Amsl, la collaboratIon etrolte entre l'ICRISAT et les
selectIOnneurs namlblens, amsl que des hens forts avec la communaute agncole namlblenne ont
permls de redUIre les couts de la recherche et de favonser l'adoptIon vanetale La collaboratIon
contmue entre les troIs partenalres a egalement permls de vulganser deux vanetes de mIl en plus
en 1998 qUI ont des posslbIlltes tres mteressantes pour l'adoptIon

The research aetlVltles reported here were earned out under the SADCIICRISAT
Sorghum and Millet Improvement Program (SMIP) supported by the Umted States
Agency for IntematIOnal Development (USAID) and Bundesmmlstenum fur
Wlrtschafthche ZusammenarbeltIDeutsche Gesellschaft furTechmsche Zusammenarbelt
(BMZlG1Z)
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Impact of pearl millet breeding and vanety selection In Namibia

Almost 80% of cropped area m NamIbia IS sown to one cereal gram-pearl mIllet

(Penmsetum glaucum), whiCh IS the only crop adapted to the low ramfall and hIgh

temperatures charactenstic of most parts of the country Pearl mIllet, locally known

as mahangu, IS the staple food and the pnnClpal source of food secunty for the

maJonty of the country's smallholders

Pearl millet accounts for an estimated 24% of total calone mtake and roughly 40%

of cereal gram mtake by NamIbian consumers (SADC ReglOnal Early Warnmg
Umt 1997) NamIbia also produces small quantities of malze, largely under

supplemental IrngatlOn on a few larger farms However, the country depends
heavIly on cereal gram Imports MaIze, wheat, and nce are commonly Imported,

partlcularly from South AfriCa

Improvements m pearl mIllet productIVIty are essential for both national and

household food secunty Each year, most NamIbian farmers fail to produce enough
gram to meet household consumptlOn reqmrements LImIted rams and frequent

droughts reduce average pearl mIllet yIelds to less than 400 kg ha 1 In dner years,

yIelds fall below 200 kg ha 1 Farmers have coped wIth such nsks by mamtammg

large gram stocks bmlt up dunng the occaslOnal season when rams are favorable

But m recent years, thIs practice has declmed due to nsmg populatlOn densIty and

a declmmg land resource base Farmers are becommg mcreasmgly dependent on

gram purchases and government dlstnbutlOns under drought rehef programs

The mam contnbutlOn of NamIbia's pearl mIllet breedmg program has been to
provIde farmers wIth earher-matunng vaneties that offer hIgher average gram
yIelds, and a hIgher probabIhty of harvest, when ramfall IS poor These vaneties
allow farmers who sow wIth the fIrSt rams to obtam a gram harvest 30 to 50 days
earlIer than IS possIble wIth tradItional vaneties The new cultivars also allow
farmers to sow late and still obtam a harvest And multIple sowmgs help farmers
dIstnbute theIr labor more evenly over the croppmg season and thus Improve the
tlmelmes of sowmg, weedmg, and harvestmg

The value of these contnbutlOns IS eVIdenced m the rapId adoptlOn of Okashana I
shortly after ItS release m 1989 By the 1996/97 croppmg season, thIS vanety was
sown on an estimated 49% of the country's pearl millet area Okashana 1 provIdes
NamIbia WIth an estimated 21,000 tons of addItional pearl mIllet gram durmg the
average harvest-an approxImately 20% mcrease m total productlOn Two
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addltlonal pearl millet vaneties, Kangara and Okashana 2, were released m Apr
1998 The prospects for adoptiOn of these new vaneties are also favorable

The mternal rate of return to past public mvestments m the development and
dissemmatiOn of new pearl millet vaneties m Namibia is estimated to be 50% This
is at the higher end of the contmuum of returns to mvestment m agncultural
research measured m Afnca (Karanga 1990, Sanders et al 1994, Chisi et al 1997)
This success can be explamed by three major factors FirSt, Okashana 1 was qUickly
identified from the nursenes of an mternatiOnal research program, ICRISAT, as
SUited to Namibia's needs and adapted to local agroecologiCal condltlons Rather

than havmg to develop a new vanety from its own limited germplasm stocks,

Namibia could qUickly explOit ICRISAT's global germplasm base for pearl millet

introductions The use of this germplasm was strengthened by advisory assistance

from ICRISAT's pearl millet breeders

Secondly, natiOnal SCientists had the foresight to consider the preferences of small
scale farmers from the earliest stages of the natiOnal vanety selection effort
Farmers dependent on pearl millet productiOn chose Okashana 1 from among the
50 entnes m Namibia's firSt observatiOn nursery, qUickly recogmzmg the value of
early matunty as a complement to their later-matunng tradltlonal vaneties Only 3
years of Jomt researcher-farmer observatiOn were necessary before the vanety was
released

Finally, the rapid adoption of Okashana 1 was stimulated by public investments m
seed production and dissemmation Donor and government support enabled seed
to be rapidly multiplied, and sold through the natiOnal extensiOn program The
success of these mvestments laid the foundation for the pnvatization of natiOnal
pearl millet seed supply A seed growers' cooperative has been established Seed
production and marketmg subsidies are m the process of bemg Withdrawn

While the high rate of return offers an important JuStificatiOn for government and
donor mvestments m agncultural research, less quantifiable gams also need to be
acknowledged The success of Okashana 1 has mcreased the confidence of the
natiOnal research and extensiOn serVices m their ability to promote technologiCal
cflange In addltlon, small scale farmers have started to demand even better
vaneties However, larger yield gams contmue to be constramed by the seventy of

the enVironment m the mam croppmg systems of northern Namibia A strong
foundatiOn has been laid for the contmumg purSUit of vanetal and crop
management improvements Ongomg momtonng of investment returns can ensure
thiS foundatiOn contmues to be used effectively
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Table 1 DtstnbutIOn of smallholder populatIOn and pearl mtllet productIOn In

northern Namtbta, 1997

Omusatl Oshana Ohangwena OShikoto Kavango Capnvi

Number of farmers!

Pearl millet
area ('000 ha)Z

38,000

858

20,000

364

34,000

838

22,000

61 7
18,000

241

19,000

45

1 RDSP 1998
2 Namibia Early Warnmg and Food Information Umt 1997 1998

Fmally, Okashana 1 has led to a net improvement m the welfare of the maJonty of

Namibia's pearl millet producers and consumers Most of the addmonal productwn

serves to reduce the cereal gram defiCits commonly expenenced by pearl millet

farmers, and improve food secunty among smallholder famihes The higher

production also reduces the country's dependence on gram imports

Pearl millet based farmmg system

Namibia's smallholder farmmg areas he m SiX regiOns spread across the northern

border area of the country Ohangwena, Omusatl, Oshana, and Oshikoto (whiCh

together constitute the area formerly known as the Northcentral RegiOn l ),

Kavango, and Capnvi (Fig 1) ThiS area contams 60% of the Namibian

population and virtually 100% of Namibm's small scale farmers Nearly all farmers

(over 98%) m the Ovambo and Kavango regiOns grow pearl mtllet as then mam

staple (Table 1) Pearl millet productiOn is also important m the Capnvi, though

maize is the mam gram crop grown m the far eastern nver valleys

Namibm's dry chmate severely restncts the area smted to crop production and the

types of crops that can be grown Northern Namibia's smallholder farmmg regiOns

receive 300 to 750 mm of annual ramfall dunng an Oct to Apr season, on a

gradient from lower ramfall m the more densely populated west to higher and more

secure ramfall m the eastern Zambezi nver basm approximately 1200 km away

The remamder of the country is too and for ramfed agnculture

The term Northcentral Region IS used m thIS report due to the lack of dlsaggregated data reflectmg the current
poltttcal boundanes This regIon was formerly known as Ovambo or Ovamboland In 1995 It was divided mto
Ohangwena Omusatt Oshana and Oshlkoto
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Figure 1 Regions and rainfall distribution In Namibia

Omusat.
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Dotted lines represent rainfall Isohyets (mm per year)
Omusatl Oshana Ohangwena and Oshlkoto together constituted the former Northcentral region



Between 1992/93 and 1995/96, ramfall m northern Nam1bIa ranged from less than

200 mm m parts of the west to over 600 mm m the eastern tlp of the Capnv1

Wh1le early rams can be expected m Oct, farmers generally Walt for more

cons1stent sowmg rams m Jan and Feb The season commonly ends m Apr Only 3

months of the year have an average ramfall of more than 50 mm Showers tend to

be heavy-m the dner reglOns, one or two showers may account for over half the

season's ramfall M1d season dry spells are common Daytlme max1mum

temperatures dunng the growmg season commonly range between 35 and 40°C

The pedology of Nam1bIa 1S dommated by hthosohc, mtenor arenosohc, and

poorly developed SOlI types In the north, where ramfed agnculture 1S poss1ble, the

SOlIs are predommantly sandy w1th hm1ted water-holdmg capac1ty As a result,

cereal crops are commonly subject to severe mOlsture stress SOlI analyses md1cate

def1c1enc1es m both mtrogen and phosphorus

Surface water 1S v1rtually non eX1stent, w1th the exceptlOn of major nvers sltuated

along the borders w1th Angola and Zambia Groundwater 1S hm1ted, and salme

over extens1ve areas Opportumtles for supplementary 1rngatlOn are small

Vutually all smallholder gram productlon 1S concentrated w1thm a 50-km w1de

northern stnp bordenng Angola and Zambia The smallholder economy 1S broadly

charactenzed by a m1xed crop-hvestock productlOn system (see Keyler 1995) More

than 80% of households own hvestock mcludmg cattle, donkeys, goats, or p1gS

Two-th1rds of households own at least two draft ammals (oxen, bulls, cows, or

donkeys) (Table 2) Almost 90% of the cropped area 1S sown to pearl m1llet The

remammg land 1S sown to small flelds of sorghum, malze, cowpea, bambaranut, and

groundnut Pumpkm and melon are commonly grown as low-dens1ty mtercrops
w1th cereals

Farm mcome is often supplemented by non-farm earnmgs Almost 45% of farm
households have access to mcome earned by family members workmg off the farm
A slmilar proportlOn of households has access to penSlOn mcome ThiS mcludes

50% of all farmers m the more populous Northcentral reglOn Addltlonal cash 1S

earned from a w1de range of non-farm sources mcludmg beer sales, fru1t and

vegetable sales, labor serv1ces, and crafts

The average household has e1ght to nme members Almost 40% of households are

headed by women (Keyler 1995)
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Table 2 Household characteristics of pearl mdlet farmers 10 northern
Namibia, 1993

Northcentral Kavango
region

Average household size (number of members) 90 79

Percentage of households headed by women 440 220

Percentage of households with members 460 380
employed off the farm

Percentage of households with pensiOn mcome 500 23 a
Percentage of farmers growmg vanous crops

- pearl millet 1000 1000

-sorghum 953 793

- maize 760 993

-cowpea 953 960

- groundnut 820 667

Percentage of farmers owmng at least 2 draft ammals 600 660

Percentage of farmers owmng a plow 560 580

Percentage of households who have ever sold pearl millet 265 715

Source Keyler 1995

Table 3 Percentage of households us10g alternatiVe crop management practices
on pearl mdlet, 1996/97

Northcentral regIOn Kavango Capnvi

Apply fertilizer! 95 52 64

Apply manure I 787 502 54

PractIce Ime-sowmgl 163 79 715

Use draft powerl Hand 20 Hand <1 Hand <1
Draft ammal 56 Draft ammal 96 Draft ammal 96
Tractor 10 Tractor 13 Tractor 23

Average number of Once 314 Once 308 Once 684

weedmgs2 TWice 513 TWICe 692 TWice 316

More than 166 More than 00 More than 00
twice tWice twICe

1 Denved from preltmmary data supplted by RDSP (1998)
2 Matanyalre 1996b
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Most farmers pursue extensive crop management strategies (Table 3) Individual

farmers may sow several times over the Oct to late Feb penod dependmg on the

timmg and quality of rams Most land preparation IS done with draft power, but

sowmg tends to be performed by hand Multiple seeds are sown, and then thmned

to 1-4 plants per hill dependmg on the season Farmers aim for 3-4 plants per hill

With wide spacmg (often 1 m or more) between hills The national extensiOn

service IS promotmg lme sowmg as a means to reduce the labor reqUired for

weedmg This practice IS bemg accepted by a growmg proportion of households

With direct access to extenSiOn support However, data from a 1997 survey mdiCate

only about 2% of Namlbla's small-scale farmers have consistent access to extensiOn

advice on pearl millet management

Almost 80% of small-scale farmers m the Northcentral region use manure, but

applicatiOn rates are low and the quality of manure IS generally poor About half

the households m the Kavango regiOn use manure

Despite substantial pnce subSidies and strong promotiOn programs, less than

10% of smallholders use chemical fertilizer (Table 3) Early m the 1997/98

croppmg season, the standard basal fertilizers available through the natiOnal

extenSiOn service were pnced 80% below the prevmlmg retail (pnvate sector)

market pnce A 50 kg bag of 2-3-2 costs N$ 22 at the offiCe of the extensiOn

worker and N$112 at pnvate retml shops servmg the large-scale farm sector The

subSidized pnce has not changed dunng the past 3 years The limited mterest, even

m highly subSidized chemical fertilizer, compared With manure, suggests that

farmers perceive mvestments m chemiCal fertilizer to be highly nsky Earlier

surveys (e g, Matanymre 1996a, Keyler 1995) mdlcate up to 20% of farmers m

both the Northcentral and Kavango regiOns have tned chemical fertilizer But a

more recent survey (1996/97 season) suggests that most of these farmers have

rejected this mput In all likelihood, application levels Will declme nearly to zero

once the pnce subSidies are removed

Though nutnent management IS limited, most smallholders Will mvest m careful

weedmg DespIte low ramfall levels, two-thirds of all farmers m both the

Northcentral and Kavango regiOns weed twice or more dunng the season Such

practices reflect farmer knowledge of the Importance of limltmg cOmpetitiOn

between weeds and crop plants for scarce ramwater
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Pearl millet production2

Dunng the 1996/97 croppmg season, Namibian farmers sowed 296,000 ha of pearl
millet Data available from the Namibia Early Warnmg and Food InformatiOn Umt
(1998) mdlcate this area more than doubled dunng the 7 years smce Independence

m 1990 (Table 4) This mcrease has been attnbuted largely to the combmed effects
of post-Independence resettlement and smallholder populatlon growth 3

The combmatlon of low ramfall, frequent drought, and extensive crop
management results m low average pearl millet yields m the smallholder farmmg
areas Between 1990/91 and 1996/97, natlonal pearl millet yields averaged 100 360
kg ha 1 (Table 5) Yields tend to be highest m the Kavango regiOn (rangmg from
100 to 460 kg ha 1) and lowest m the western parts of the Northcentral regiOn
000-350 kg ha 1)

The actual gram yield obtamed by any partlcular farmer depends mamly on the
tlmmg and level of localized ramfall, the tlme of sowmg, and the level of crop
management IndiVidual farmers commonly use multiple sowmg dates to reduce
their productlon nsks But multiple sowmgs are also necessitated by frequent crop
failures

The low yields translate mto low productlon levels relative to domestic cereal
gram consumptlon reqUlrements ProductiOn data are summanzed m Table 6
These estimates mdicate northern Namibia has consistently faced a cereal gram

defiCit Aggregate production has averaged only about one-half of the regiOn's food
gram reqUlrement, which IS estimated at a mmlmum of 130 kg per person per year
Northern Namibia produced over 80% of ItS cereal gram reqUlrement m 1997,
after a highly favorable harvest In contrast, followmg the severe 1991/92 drought
year, northern Namibia had to Import up to 85% of ItS cereal grams

2 Available estimates of pearl millet production m Namibia need to be considered With care Though efforts
have been made to Improve the qualtty of these estimates the regIOnal aggregates may underestimate the
actual levels of sown area and yield

Farm surveys mdlcate that the national estimates publtshed b~ the NamlbLa Early Warnmg and Food
Information Unit underestimate the pearl mtllet area per household For example accordmg to Matanyatre
(1996b) the average area sown to pearl millet m northern Namibia IS 3 5 ha per household The mean for the
Northcentral regIOn was 3 I ha compared With 4 I ha for Kavango However the Namibia Early Warnmg and
Food Information Unit (1997) estimated the national average to be only 2 I ha pet household

The National Early Warnmg Unit area and gram yield estimates have been used m the analySIS fot thiS Impact
assessment smce these offiCial national data offet a consIstent record smce Independence Insofar as these
data m fact underestimate production area and yields the rate of return to national m" estments m pearl
millet teseatch has been undetestlmated

3 The 80% mcrease m estimated pearl millet area between 1992/93 and 1993/94 also appears to represent a
statistical aberration associated With efforts to Improve the quality of national data collection
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Table 4 Area ('000 ha) sown to pearl mtllet by smallholders m NamIbia,

1990/91 to 1996/97

Season Northcentral reglOn Kavango Capnvl NatlOnal

1990/91 1195 108 21 1323
1991/92 1392 125 24 1540
1992/93 1299 117 22 1438
1993/94 2371 213 40 2624

1994/95 2434 219 41 2694
1995/96 2414 217 41 2672

1996/97 2677 241 45 2962

Shaded areas represent estimate, detived from aVailable national data and 1996/97 regIOnal data Unshaded areas
reflect aggregated and dlsaggregated statistics offll.lally reported

Sources Namibia Early Warnmg and Food Information Umt 1997 1998

Table 5 Average pearl millee gram yIelds (t ha 1) m northern NamIbia, 1990/91

to 1996/97

Season Northcentral reglOn Kavango Capnvi NatlOnal

1990/91 04 03 03 04
1991/92 01 01 01 01

1992/93 02 03 05 02

1993/94 02 05 02 02

1994/95 01 03 03 01

1995/96 02 04 03 02

1996/97 04 05 04 04

1 Sorghum and pearl millet gram yield data are aggregated m natIOnal estimates The actual yields of the two
crops are not appreciably different

Shaded areas represent estimates derived from aVailable national data and 1996/97 regional data Unshaded areas
reflect aggregated and dlsaggregated StatiStiCS offiCially reported
Sources Namibia Early Warnmg and Food InformatIOn Umt 1997 1998

Low productIon levels lead fanner::. to depend heaVIly on the wage and pensIon
mcomes earned by some family members m order to purchase gram The volume of
gram trade mcreases dunng the days after penSlOn checks are Issued Fanners also
rely heaVIly on cash mcome earned from non-farm actiVItIes and lrvestock sales

Almost all gram purchases through the formal market m northern N amibra are of
maIze-eIther as gram, or more commonly as mIlled meal Accordmg to data from
the NamIbIan AgronomIC Board, the country Imported over 125,000 t of whIte
maize followmg the 1996 harvest (Table 7) ThIS compares WIth a total estImated
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pearl millet production of 56,600 t These imports cost more than N$ 800 per ton

While maize imports were expected to declme followmg the 1997 harvest, the

favorable level of production m 1998 appears exceptional

Namibia also imports sigmficant quantltles of wheat, pnmanly for bread products

sold m urban areas, bread is also rapidly growmg m populanty m the rural areas

Accordmg to Keyler (1995), 50% of children m northern Namibia state a taste
preference for bread, compared to other cereal products mcludmg pearl millet

meal AVailable estimates mdicated Namibia imported about 29,000 t of wheat

dunng the 1996/97 marketmg year and was prepared to import 35,000 t dunng the
1997/98 marketmg year (SADC RegiOnal Early Warnmg Umt 1997,1998)

Table 6 Pearl mulet production ('000 t) m northern Namibta, 1990/91 to

1996/97

Season Northcentral Kavango Capnvi National Production,
regIOn kg per capital

1990/91 404 47 09 460 701
1991/92 132 15 03 150 202
1992/93 323 37 07 367 496
1993/94 520 60 1 1 591 758
1994/95 326 38 07 37 1 435
1995/96 498 58 11 566 661
1996/97 947 110 20 1077 1156

1 Calculated usmg the populatIOns of Capnvi Kavango and the Northcentral regIOn denved from 1991 census
data and a 3 5% annual population growth rate

Shaded areas represent estimates denved from national data and 1996/97 regIOnal data Unshaded areas reflect
aggregated and dlsaggregated statIStics offiCially reported
Sources Namibia Early Wammg and Food Information Umt 1997 1998

Table 7 White matze Imports to Namibia, 1990/91 to 1996/97

Season Quantity of Total cost of Umt costs of Exchange rate
gram Imports gram imports maize Imports N$ to US$

('000 t) (N$ ffililton) (N$ t 1)

1990/91 259 139 536 276
1991/92 250 153 612 285
1992/93 538 309 575 327
1993/94 862 598 694 355
1994/95 503 396 787 363
1995/96 113 8 854 750 429
1996/97 1252 1026 820 460

Source Namibia Early Wammg and Food Information Umt 1998
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Table 8 Pearl mIllet productIOn sufftclency m northern Namibia, 1987/88

to 1991/92

Percentage of
farm households

buymg gram

Frequency With which a household IS unable to produce
enough pearl millet to meet consumption needs

Every year 3 or 4 years out of 5 Less than 3 years out of 5

Percentage of farmers m
the Northcentral regIOn...
Percentage of farmers m
Kavango

Source Rohrbach 1995

328

381

561

475

111

144

Table 9 Percentage of households partlclpatmg m the market as pearl millet

sellers, early 1990s

Never sell OccasIOnally Sell gram
gram sell gram every year

Northcentral regIOn 735 265 00

Kavango 284 543 172

Source Rohrbach 1995

Pearl millet marketing

The massive gram deficit reflected m aggregate national data IS mirrored m the

view of local market aCtiVity provided by recent surveys Most pearl millet farmers

are net gram buyers rather than sellers, thiS IS a common charactenstlc of farmmg

systems m seml~and regIOns throughout southern Afnca Surveys conducted by

Keyler (1995) m 1992 and 1993 show that one~thlrd of all households m the

Northcentral and Kavango regIOns never produce enough pearl millet gram to

meet family reqUIrements (Table 8) More than 50% of households expenence a

production defiCit three or four years out of five

These fmdmgs correspond With statistics mdicatmg 74% of farm households m the

Northcentral regiOn and 28% m Kavango never sell pearl millet gram (Table 9)

Most of the remammg farmers sell gram only occasiOnally Less than 4% of farmers

m the two mam production regiOns consistently sell pearl millet gram each year

These tend to be larger farmers who sow at least 20 ha of the crop

Accordmg to detailed farm survey data collected m Dec 1992, seven months after

the 1992 harvest, roughly three~quarters of all households m the Northcentral and

11



Kavango regiOns were purchasmg gram (Table 10) The largest proportion and
quantity of purchases consIsted of maize meal Retail purchases of Imported maize
gram and meal on the formal and mformal markets accounted for more than two

thIrds of the total quantIty of gram and meal traded (Rohrbach 1995)

Dependmg on ramfall, maIze accounts for 10-70% of total cereal gram
consumption Farm households are also resolvmg theIr productiOn defIClts wIth
mcreasmg purchases of bread, noodles, and nce

Most farmers profess a strong taste preference for pearl millet Dunng the 1992
surveys, 77% of farm household heads mtervlewed m the Northcentral regiOn and
94% m Kavango, expressed a taste preference for pearl mIllet over maize But
preferences are changmg rapIdly The maJonty of chIldren mtervlewed m 1992
expressed a preference for bread and related wheat-based products (Keyler 1995)

In thIS food defiCIt economy, market mstitutiOns have developed pnmanly for lhe
purpose of lmportmg and sellmg gram Rehance on gram Imports has also be-=n
encouraged by the effIClency of wholesale and retail dlstnbution chams for maize,
wheat, and nce products RetaIl tradmg outlets (cuca shops) are WIdely dIspersed

and conSIstently stocked wIth maize meal Bread sales are common, particularly m

the Northcentral reglOn

Accordmg to the Apr 1993 surveys (Keyler 1995), vIrtually all farm households m

the Northcentral and Kavango regiOns reported they had ready access to maIze

meal, and almost 90% had access to nce In companson, only 45% of farm
households m the Northcentral regiOn, and 44% m Kavango, reported they had
ready access to pearl mIllet gram m the local market

Most pearl mIllet IS traded as gram through tradmonal VIllage and CIty markets
Dunng the 1993 survey penod, a few formal traders stocked pearl millet gram, and
many mdicated an mterest m expandmg their busmess But these retailers
complamed that pearl mIllet supphes were uncertam and the levels of demand

Table 10 Gram purchases by farm households m northern NamIbIa, Dec 1992

ProportIon of gram purchased (%)

Millet gram Maize gram Sorghum
and meal and meal gram

Northcentral regIOn

Kavango

Source Rohrbach 1995

12

73 a
833

172
331

810

647
1 7
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unknown They perceived a higher nsk m holdmg mventones over extended

penods (Rohrbach 1995)

The second major factor hmltlng the development of the pearl millet market IS the

relative pnce Pnce surveys conducted between Dec 1992 and Aug 1993 mdlCated

that maize was consistently cheaper than pearl millet on the domestlc market

These surveys revealed that commerCially traded pearl millet gram was 15%

more expensive than ground maize meal or flour m the Northcentral reglOn In

Kavango, commerCially traded pearl millet gram was over 25% costher than maize

meal Households facmg both a food productlon defiCit and a severe mcome

constramt thus have a strong mcentlve to purchase the less preferred substitute
(Keyler 1995)

Pearl millet IS most hkely to be traded competltlvely to maize after a favorable

harvest such as that of 1997 A reconnaissance survey m Feb 1998 showed that

eight months after the harvest, many larger pearl millet producers stlll mamtamed

substantial gram mventones Despite thiS, the pnce of pearl millet on the northern

Namibian retail market remamed higher than the pnce of Imported maize The

landed cost of maize from South Africa was estimated at N$ 920 t 1 (Table 11),

approximately US$ 182 t I In companson to thiS landed cost of N$ 0 92 kg 1, the

lowest pnce quoted for pearl millet m the Northcentral regIOn was N$ 1 00 kg 1

Pnces m Kavango ranged from N$ 1 20 to N$ 140 kg 1 when sold m 50 kg bags

In the rural market, farmers were quotmg pnces as high as N$ 2 00 kg 1

A more relevant companson IS between the pnce of maize meal and the cost of

pearl millet gram plus mlllmg serVlCes Retail pnces for maize meal are highly

vanable m northern Namibia, dependmg on where the meal IS purchased and

what quantlty IS bought One wholesaler m Rundu (m Kavango) was sellmg maize

meal at the begmnmg of Feb 1998 at N$ 1 30 kg 1 In the Northcentral regIOn,
maize meal at one of the more expensive retail shops was pnced at N$ 1 63 kg I

Table 11 Gram prices (N$ kg-I) m northern Narntbta, Feb 1998

Millet gram Millet gram Maize gram
(50 kg bag) (16 kg bucket) (50 kg bag)

Maize meal
(50 kg bag)

Oshakatl (Northcentral) 1 00 a94 1 13 a92

Rundu (Kavango)

Katlma Muhlo (CapnvI)
na = not avatlable
1 High pnced retall supermarket

120-140

100

2 00

na

na

080

1631

130

na
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Alternatively, a consumer could purchase 50 kg of pearl millet gram for
N$ 1 00 kg i But to have this gram dehulled and hammer,milled he would still
have to pay N$ 106 kg 1 (the lowest pnce available m the Northcentral reglOn m
early Feb 1998, accordmg to pnce surveys by the Mahangu Intelligence Umt of the
Namibian Agronomic Board)

Dunng a normal year, when gram deficits are high, maize pnces set an effective
ceilmg on the market Though farmers have a taste preference for pearl millet, they
will not pay the 20,25% premiUm over the maize pnce

Unexpectedly, a Similar pnce premiUm seems to be mamtamed even when pearl

millet supphes are high Producers seem prepared to mamtam then pearl millet

stocks m the hope of obtammg more favorable pnces-possibly m future years

of drought Larger producers complam to the government about marketmg
constramts Yet they have difficulty m sellmg gram because they are unwillmg to

reduce their pnces In effect, the larger farmers are lobbymg government to
establish pnce supports, while holdmg gram m the expectation of future sale at
premiUm pnces

As a result of these pnce relationships, poorer households tend to rely on maize

meal to resolve their production deftcits m both good and poor years Only
wealthier wage earners are willmg to pay the premiUm pnce for millet 4

These market patterns sigmftcantly affect the rate of returns to mvestments m
pearl mtllet research Insofar as pearl millet productiVity remams low, the mam
contnbution of the addltlonal production is to reduce the quantity of maize that
needs to be imported ThiS implies that the reference pnce for valumg pearl millet
productiVity mcreases is the cost of maize m the rural market Namibia must
ultimately aim to produce pearl mtllet at a cost lower than the pnce of imported
maize Otherwise, the demand for pearl millet gram Will remam limited

Introduction of Okashana 1

Namibian research on pearl millet vaneties was mltlated dunng the 1986/87
croppmg season With the establishment of a 0 25,ha observatiOn nursery by the
Rossmg FoundatiOn Rossmg hired an agronomist, W R Lechner, to develop a
Research and Trammg Centre at Okashana, about 90 km southeast of Ondangwa,

4 These pnce and consumption patterns have lmportant policy Implications for pOSSible market mterventlons
by the government Pearl millet pnce supports or special government purchases for gram stockholdmg schemes
favor a few larger producers but hurt consumers
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on the southern, and dner, fnnges of the Northcentral reglOn The Centre was
bmlt on land contnbuted by the Paramount Chief of Ovambo Lechner visited
ICRISAT's regiOnal Sorghum and Millet Improvement Program (SMIP)5 m Aug
1986 to collect a range of pearl millet vaneties for mitIaI testmg The ICRISAT
breeder, S C Gupta, provided 50 vanetallmes, mcludmg the vanety ICTP 8203
(Rat et al 1990) ThiS pearl millet nursery was sown on some of the fIrSt land
cleared for the Research and Trammg Centre

The 1986/87 season was charactenzed by very low ramfall, the Okashana research
site received only about 190 mm Nonetheless, a field day was orgamzed m Mar
1987 for about 120 farmers, to provide them With an early opportumty to assess the
mtroduced germplasm These farmers were gathered With the aSSistance of nearby
church groups, but they had to fmd then own way to the research statiOn About

half the partiCipants were women

To obtam farmers' perceptlOns of the alternative vaneties, each partiCipant was

encouraged to vote for the best-Iookmg cultivar In an early example of
partiCipatory research techmques, each farmer was given a smgle piece of paper
and asked to place it m one of the paper bags set up m front of each of the 50
lmes Almost 80% of the farmers voted for ICTP 8203, an early-matunng, bold
seeded vanety that displayed good productiVity despite the poor season

In response to this mterest m ICTP 8203, the Rossmg Foundation requested
ICRISAT to provide aSSistance With seed production SMIP was asked to multiply
enough seed for taste tests and a Wider range of performance tnals dunng the next
croppmg season ICRISAT mltlated seed production dunng winter 1987 at
Muzarabam m northern Zimbabwe About 50 kg of seed from this harvest was
provIded to the Rossmg FoundatiOn, and sown on 10 ha at Okashana dunng the
1987/88 season

A second field day at Okashana m 1988 confirmed the preference of farmers for
ICTP 8203 ThiS field day mcluded ICTP 8203 and a range of addltlonal pearl
millet lmes supplIed by ICRISAT Farmers were now asked to select the 10 best
vaneties, and ICTP 8203 agam headed the lIst The full set of 10 vaneties was
combmed With several local vaneties to form a compOSite breedmg population
called NC 90

Given the demand for ICTP 8203, 5-kg packets of gram obtamed from the 1988

harvest were distnbuted to workers at the Okashana research station and to

5 SMIP IS bemg Implemented by ICRISAT under the auspices of SADC The project has received fmanclal
support from USAID BMZ/GTZ of Germany and CIDA
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farmers m nearby villages for taste tests In addmon to provldmg data on local
preferences, this dlstnbutiOn also encouraged farmers to expenment with the new
vanety For example, the recipients mcluded Mana Kaherero, a woman farmer who
grew the vanety, sought to further Improve specific charactenstics by makmg her
own selectiOns, and eventually provided germplasm back to the research program
m the form of a cross between ICTP 8203 and her tradmonal landraces The
results of the taste tests were pOSitive Farmers liked not only the early matunty
and large gram of the new vanety, but also the ease of poundmg and the taste

Encouraged by thiS response, the Rossmg Foundation Initiated the multiplication
of 4 5 t of ICTP 8203 dunng the 1988/89 season ThiS entire seed stock was
qUickly sold at an Oct 1989 field day at a subsidized pnce of N$ 1 kg I In effect,
the new vanety, called Okashana 1 m recognitiOn of ItS selectiOn at the Okashana
Research and Trammg Centre, had been "released" The vanety was mformally
released by the Rossmg Foundation because Namibia, still under South Afncan
control at that time, had no formal vanety release procedures

At a SMIP-sponsored regiOnal workshop m 1989, ICRISAT offered a possible
replacement for ICTP 8203, at the mltiative of J R Wltcombe, an ICRISAT
breeder based m India Several years of vanety tnals m India had proven the
advantages of a new vanety, ICMV 88908, over ICTP 8203 Both vanetles were
early matunng and bold seeded However, ICMV 88908 offered a nearly 17% yield
advantage over ICTP 8203, as well as a higher stover yield 6 Namibia received 5 kg
of ICMV 88908 from ICRISAT-Patancheru Just pnor to the 1989/90 season
ThiS was sown on a 2-ha plot at the Okashana Research and Trammg Centre

In Apr 1990, one month after Namibia's Independence, two SMIP SCientists
(Executive Director L R House and millet breeder S C Gupta) made their fIrSt
formal VISit to the Okashana research station Dunng thiS VISit, Namibia's new
Minister of Agnculture formally asked ICRISAT to help establish a new Namibian
crops research program ICRISAT was also formally requested to assist with the
multiplicatIOn of Okashana 1

6 The vanetles ICTP 8203 and ICMV 88908 have SImIlar parental germplasm lCTP 8203 has parental matenal
ongmatmg m northern Togo ThIs was one of four parents of the Bold Seeded Early ComposIte (BSEC)
populatlon developed by ICRISAT m 1985 from whIch ICMV 88908 was denved The other parents were
from Ghana and IndIa DIverse germplasm of the destred plant type was added from both AfrIca and IndIa
through three generatIons of mtermatlng and selection Mass selection m the composIte was mltlally applted
for early flowermg panIcle exsertlon and size gram sIze and downy mIldew resIstance Later ICMV 88908 was
produced by mass selectIOn that targeted lateness of flowermg m order to mcrease plant and panIcle size
The vanery was fmally selected m 1988 after eight generatIOns of recurrent selection carrIed out over a 4 year
penod The first tnals of ICMV 88908 were run m 1988 usmg seed from the penultimate generation
ICMV 88908 ourylelded ICTP 8203 by nearly 17% m 29 rephcated rnaIs conducted by ICRISAT m IndIa
between 1989 and 1991 ICMV 88908 flowered m 48 days a penod slmtlar to ICTP 8203 ICMV 88908 IS a
little taller than ICTP 8203 PanIcles are thIck semI compact to compact lanceolate to cylmdncal WIth a
shght tapenng toward the tlp Seeds are large (1000 gram mass >13 g) and rounded (Wltcomhe et al 1995)
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House and Gupta made a selection of heads from the ICMV 88908 plot for seed
multIpltcatIon dunng the 1990 wmter season m Zimbabwe More than 10 t of seed
was produced, packed mto 2-kg lots, and shipped to Namibia for distnbutIon to
farmers at a cost of N$ 1 kg 1 However, this time the sales were part of a

government research mitiatIve established at the Mahanene Research StatiOn
In Oct 1990, Lechner, who was headmg the Rossmg FoundatiOn's Okashana
Research Centre, transferred employment to the Government of Namibia as head
of the government's Mahanene Research Station While the Rossmg Foundation

contmued itS own limited vanety selectiOn efforts for another year, the country's
mam pearl millet breedmg program had shifted mto government hands

The Okashana 1 seed sales at the begmnmg of the 1990/91 season marked the

mtroductIon of ICMV 88908 as a replacement for ICTP 8203 Smce the vaneties
were essentially similar, the vanety name did not change Most of this seed was
sold to farmers near the Mahanene station both through direct sales and
through NGOs

Performance of Okashana 1

AVailable data quantIfymg the relative productiVity of Okashana 1 are highly
vanable, as would be expected m the low-ramfall, drought prone environments of
northern Namibia Gram yields from expenmental tnals range from 250 kg to over
2 5 t ha 1 Much depends on the timmg of sowmg m relation to seasonal ramfall,
and on crop management practices and related biases assoCiated with the
management of a small expenmental plot

The mam advantage of Okashana 1 m the northern Namibian croppmg system is
itS early matunty ThiS allows farmers greater fleXibility m then management
practices Some farmers sow Okashana 1 at the begmnmg of the ramy season m
order to obtam an early harvest, at the tIme when household gram stocks are low
or exhausted altogether In effect, these farmers are trymg to reduce theIr purchases
of maize gram or meal For thiS strategy to be successful, farmers note that
Okashana 1 must be harvested on a timely baSiS If the harvest occurs too late,
before the end of the ramy season, the gram turns dark m color A timely harvest is
also necessary to reduce losses due to stalk lodgmg And fmally, a few farmers
mdicated that if Okashana 1 is left m the field too long after matunty, it begms to
germmate on the pamc1e if there is suffiCient ramfall Nonetheless, many farmers
seem prepared to accept these nsks m order to obtam food dunng the usual
preharvest "hunger penod"
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However, most farmers seem to be pursumg a practice of sowmg their longer
duration traditiOnal vaneties fmt (between Oct and Dec), with the early season
rams, and sowmg Okashana 1 later, m Jan Feb This allows them to benefit from
the yield advantages of their traditiOnal vaneties if ramfall is consistent through
the croppmg season If the rams are late, a larger proportion of land would be sown
to Okashana 1, if the rams are early, more land may be sown to traditiOnal
vaneties

The yield difference between early-sown tradltlonal vaneties and late-sown

Okashana 1 IS dIffIcult to capture In the aVailable data from expenmental tnals,

because almost Invanably the two vanetIes are sown In tnals at the same tIme

Further, the tnals tend to be better managed than the normal field crop-for

example, higher plant denSity or more timely weedmg And small tnal plots

generally yield more than the surroundmg fields

The productiVity gams mc1uded m thiS analySiS are denved from a compOSite of

tnal results over the penod 1992/93 to 1995/96 Many of these tnal results are
summanzed m Annex 1 Four scenanos were considered 7

• Low or untimely ramfall Without fertilizer

• Low or untimely ramfall With fertilizer

• Moderate or timely ramfall Without fertilizer

• Moderate or timely ramfall With fertilizer

The productiVity associated With each scenano is outlmed m Table 12 The data
mdicate that farmers may achieve a 25% mcrease m gram yield as a result of the
early matunty of Okashana 1 m low ramfall years Without fertilizer ThiS considers
the likelihood that even when part of the late-matunng traditional crop fails,
Okashana 1 Will still proVide a harvest Such poor rams are estimated to occur at
least two out of every three years

Both Okashana 1 and tradltlonal vaneties perform better (tnal results suggest that
yields can double) under more favorable condltlons While Okashana 1 outyields
traditional vaneties conSistently by 25% Without fertilizer, these data may
underestimate the advantages of landraces dunng a longer ramy season Long rams
contnbute to the production of more stover, a key mput for feedmg cattle

7 These scenanos differ from those used by SACCAR In Its 1995 Impact assessment of the regional SMIP
program The SACCAR study (Anandajayasekeram et al 1995) assumed rainfall differences COinCided with
regional boundanes but the vahdlty of thiS assumption IS not eVident In the post Independence rainfall data
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Table 12 Estlmated gram yteld (kg ha 1) supenonty of Okashana 1 under vanable

ramfall conmnons (ytelds are reduced by 30% to account for tnal effects)

Low or late ramfall Moderate or ttmely ramfall

No fertlltzer1

Okashana 1

Local vanety

DIfference

Ferttltzer (15 kg P, 20 kg N ha I) Z

Okashana 1

Local vanety

DIfference

300

240

+25%(60 kg)

575

385

+49% (+ 190 kg)

740

590

+25% (+150 kg)

1530

820

+87% (+710 kg)

Data from farmer managed tnals m 1993/94 and 1994/95 for low ramfall and researcher managed tnals m
1993/94 1994/95 and 1995/96 for moderate rainfall

2 Data from farmer managed tnals m 1994/95 for low ramfall and on station tnals With supplemental) lITIgatIOn
m 1994/95 for moderate ramfall

Tnal results suggest that when fertlltzer IS used, Okashana 1 may outYleld local

vaneties by 50-90% However, avaIlable survey data IndICate that less than 10% of

farmers use thIs Input DespIte pnce subSIdIes eqUivalent, In recent years, to 80% of

the farmgate pnce, fertiltzer appltcatIon rates are generally low Most farmers who

apply fertilizer use only a basal appltcation WhIle more than 50% of small scale

farmers use manure, application rates are low The "wIth fertilizer" scenanos

are therefore based on results from expenmental tnals USIng 15 kg PzOs and 20 kg
N ha 1 (Annex 1)

The rate of-return analySIS presented below consIders the value of Okashana 1

productIVIty gaIns WIthout fertIlizer ThIS scenano IS conSIdered more IndIcative of

smallholder farmIng practices and of the productiVIty gaIns actually obtaIned from

the new vanety

Seed multiplication

The multIpltcatIon and dIstnbutIon of Okashana 1 (lCTP 8203) seed started

qUickly, slowed, and then started In earnest The fIrst sIgmficant multIpltcatIon

occurred dunng the 1988/89 season, Immediately follOWIng the expreSSIOn of

Interest In the vanety by small-scale farmers The ROSSIng Foundation establtshed a

10-ha seed plot at the Okashana Research and TraInIng Centre, on whICh 4 5 t of

seed were produced for dIstnbutIon to farmers In 1989
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In response to a request from the Namlblan government, SMIP asslsted wlth the

mltlal large-scale multlpltcatlOn of the new Okashana 1 vanety, ICMV 88908,

dunng wmter 1990 ThlS seed was dlstnbuted to farmers dunng the 1990/91 sowmg

season

Seed productlon then seems to have stopped, except for breeder seed for use m

expenmental tnals SMIP provlded conslstent support wlth the provlslOn of

Okashana 1 breeder seed through the 1997/98 sowmg season (SMIP has

conslstently provlded 50-100 kg of breeder seed each year for tnals and foundatlon

seed productlOn m Namlbm) However, no further "commercml" seed was

produced untll wmter 1992, when an emergency seed productlon program was

establtshed m order to provlde seed for drought reltef programs followmg the poor

1991/92 season

The growmg demand for pearl mlllet seed, both from the government of Namlbla

and from farmers, emphaslzed the need for a more sustamable seed multlpltcatlOn

and dlstnbutlon system ICRISAT mcreased ItS efforts to develop the capaclty of

the natlonal breedmg program to mamtam stocks of both breeder and foundatlon

seed In 1993, the government launched a project under whlCh small-scale farmers

produced Okashana 1 seed under the gUldance of the Chlef Crops Research Offlcer

of the Mahanene Research Statlon The natlOnal extenslon serVlce contnbuted

one offlcer to help momtor on-farm seed productlon The Food and Agnculture

Orgamzatlon (FAO) and the European Umon provlded approxlmately US$ 70,000

for seed testmg and processmg eqUlpment and to estabhsh a N$ 150,000 revolvmg

fund used to expedlte payment to seed growers In addltlOn, GTZ provlded a grant

for seed packmg eqUlpment worth about N$ 85,000

ThlS program IS a good example of successful small-scale seed productlOn m

southern Afrlca The expenence was hlghhghted m a Mar 1997 mternatlonal

conference on seed productlon (Lechner 1997) and m an Apr 1998

workshop on partlclpatory research for sorghum and pearl mlllet SClentlsts m

southern Afnca

Farmers who partlclpated m the 1993/94 season ptlot scheme were selected

through consultatlOns mvolvmg several agencles The process began wlth a
meetmg between research and extenslOn staff and farmers mterested m growmg
seed m the Omusau reglOn of Northcentral NamlbIa (Lechner 1996, 1997) The
farmers were Idenufted by extenslon staff m the reglon The obJecuves of the
project were explamed and farmers mterested m partlclpatmg were asked to
reglster About 50 farmers dld so The project staff then mtervlewed these farmers
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regardmg their knowledge of pearl millet agronomy, and v1s1ted all potent1al seed
flelds to check 1solatlon d1stances and sOlI ferulity Ult1mately, 34 farmers were
chosen for the flfSt year of seed productlon (Table 13) Dunng the second season,

76 farmers partlc1pated, by the 1996/97 season the scheme had grown to mvolve
112 small-scale farmers

Under the small-scale seed productlon project, each seed producer 1S reqUlred to
purchase foundatiOn seed from the Mahanene Research StatlOn Farmers can then

choose what level of mputs to apply to the1r crop Project staff V1S1t flelds, 1f
poss1ble, tw1ce each season to ensure the crop 1S well mamtamed and that roguemg
is completed on tlme Once a harvest can be estlmated, partlC1patmg farmers are

glven a "f1eld certlflcate" md1catmg the estlmated fleld Slze and productlon level
The seed prOject offers threshmg serv1ces at cost Immed1ately upon delivery to the
Mahanene Research StatiOn, the seed 1S cleaned and we1ghed Samples are taken
for germmatlon testmg and the farmer rece1ves payment for 70% of the seed pnce
The balance 1S paid before the end of the year after deductmg processmg costs and
serV1ce fees

Seed may be rejected dunng the course of the season, or at the pomt of delivery, 1f

flelds are contammated or 1f the source of foundatiOn seed cannot be validated
Substandard seed is returned to the farmer for h1s or her own consumptlon As a
result, farmers have no mcentlve to deliver dirty or poor-quality seed Dunng the
flrst three years of the scheme half to two thuds of the seed producers failed to
deliver seed of acceptable quality The most common reasons were fallure to rogue,
resowmg w1th seed of unknown ongm, and drought

Dunng the fust year (1993/94) of the seed project, 21 t of clean Grade 1 seed were
produced In the 1996/97 season, the small-scale farmers delivered 245 t of h1gh
quality seed The seed producers are paid N$ 2 kg 1, about 50% h1gher than the
preva1lmg market pnce for pearl m1llet gram m the Omusatl area Smce average

Table 13 Number of farmers partlclpatmg m pearl mtllet seed productIOn,
1993/94 to 1996/97

Season

1993/94

1994/95

1995/96

1996/97

N umber of farmers
applymg to produce seed

34

76

104
112

Number of successful
seed producers

17

35

59

94
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gram pnces have shown little change through the mid 1990s, this remams enough
of an mcentlve to attract addltlOnal seed producers Seed IS then sold to other
farmers at an ex-Mahanene pnce ofN$ 3 kg 1 The N$ 1 kg 1 margm covers most of
the processmg and packmg costs, but does not fully cover the capital and staff costs
of the project Full cost recovery would reqmre an ex-Mahanene pnce ofN$ 5 kg 1

By the 1995/96 season, the prOject had grown too large to be effectively managed
by the Chief Crops Research Officer at Mahanene He encouraged the formatlOn
of the Northern Namibia Farmers Seed Growers Cooperative m 1996 A manager

for the Cooperative was hired m Jan 1997 The cooperative was formally certlf1ed

under the government's new cooperatlves registratlon bill m May 1997

Between 1991/92 and 1996/97, Okashana 1 seed was dlstnbuted through the

natlOnal extenslOn service DlstnbutlOn was free of charge m only 1 year-under
the drought rehef programs of 1996 In all other years farmers had to purchase the

seed Sales were made by extensIOn workers from their offices

Begmnmg m the 1997/98 season, seed sales were taken out of the hands of the
extenslOn service and made through the pnvate sector In Kavango and Capnvl,
wholesale trade arrangements were estabhshed With Hygrotech, a large firm tradmg
m agncultural mputs In the Northcentral regIOn, sales are bemg promoted by the
Cooperative Manager through a Wider range of wholesale and retall channels
Efforts are under way to ensure that a retall outlet IS established near each
extensIOn worker

Retallers receive Okashana 1 seed at an ex-Mahanene pnce of N$ 3 kg 1, and are
free to mark up the pnce before they sell Pnce checks run m early Feb 1998
mdlCated retail pnces of N$ 5 7 50 kg 1 In companson, hybnd malze seed IS pnced
atN$18kg 1

Data on seed produced and dlstnbuted m Namibia are summanzed m Table 14
Seed sales have grown sharply smce the 1995/96 season, partly due to a
government purchase of 769 t of Okashana 1 seed for free distribution under a
natIOnal drought rehef program dunng the 1996/97 sowmg season

In 1998, the Seed Growers Cooperative negotiated a management agreement With
the government of Namibia Under thiS agreement, all assets were transferred to
the Cooperative, mcludmg the revolvmg fund for seed production and sale, which

had grown to N$ 500,000 from the angmal N$ 150,000 In addltlon, the
Cooperative now holds responslbthty for mamtammg a 100 t national pearl millet

seed secunty stock, the cost of mamtammg thiS seed stock Will be fully borne by

22



the government In effect, the government agrees to purchase-at the full
commerCial rate of N$ 5 kg I-enough seed to replemsh this stock Immediately
followmg each season's harvest

This proJect serves as a model seed supply scheme for Clfcumstances where
the pnvate sector IS reluctant to make an mvestment The mam Impact of
government and donor mterventlon was to take on the nsks of seed productIOn
pnor to the establtshment of a self-sustammg seed cooperative The combmatlon

of government and donor mvestments undoubtedly speeded the adoptIOn of
Okashana 1

The success of seed production with small-scale farmers also depended heavily on
the mamtenance of tight quahty control on both production and processmg
Farmers qUIckly learned to mamtam close control over their seed crops when fields

or harvested seed were reJected for contammatlon

Fmally, the establtshment of a well functlOnmg Seed Growers Cooperative would
not have been possible without a pearl millet vanety m high demand by small
scale farmers What remams to be seen IS whether farmers are wlllmg to pay the
full costs of pearl millet seed The N$ 3 kg I pnce at the processmg plant still needs

Table 14 Okashana 1 seed productIOn and distributIOn, 1988/89 to 1997/98

Seed produetlon (t) Seed dlstnbutlon2

Season Research ICRISATI Fanners' (sales and drought
service cooperative relIef) (t)

1988/89 45 0 0 0

1989/90 0 10 3
3

0 45

1990/91 0 0 0 103

1991/92 82 28d 0 0

1992/93 37 0 0 3624

1993/94 38 0 21 115

1994/95 46 0 74 3555

1995/96 17 0 214 120

1996/97 214 0 2446 216

1997/98 0 0 177 est 56

1 Does not Include 50 100 kg of breeder seed produced annually by 1CR1SAT
2 Generally lags seed production by one season
3 Produced dunng WInter 1990 and WInter 1992
4 Does not Include 80 t of common pearl millet seed Imported from India for distrIbution after the 1991/92

drought
5 Does not Include a sale of 35 t of Okashana 1 seed to Botswana
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to be mcreased to N$ 5 kg I to cover the full capital and operatmg costs of the

cooperative The retail pnce for seed may correspondmgly nse to nearly N$ 10 kg 1

ThiS will likely encourage more farmers to save seed from the preViOUS year's

harvest

Okashana 1 adoption

When farmers were asked about the mam reasons for their mterest m Okashana 1,

the most common response was itS early matunty (Table 15) As mdicated above,
this allows farmers greater fleXibility m their croppmg system-allowmg an earlier

harvest when food supplies are short, or a later sowmg if early-season rams fail An

associated benefit is a more even labor proftle for crop management over the course

of the season Sowmg, weedmg, and harvestmg labor allocations may be extended

over a penod of weeks rather than days

Gram yield, gram SiZe, and drought tolerance were also Cited as pnonty traits The

expliCit value attached to the large gram of Okashana 1 is diffiCult to determme

Some farmers explam that the larger gram discourages birds from attackmg the

crop They claim birds prefer the smaller-gramed tradltlonal vaneties Some argued
that the larger gram eases dehullmg and processmg mto flour, but an equal number

complamed that Okashana 1 was difficult to process One assoCiated benefit

mferred from farmer mterviews is that vaneties With thicker panicles and larger

grams Simply look better m the field ThiS may Improve a farmer's standmg m the
commUnity

While drought tolerance may be partly assoCiated With the early matunty of

Okashana 1, farmers also comment on itS ability to Withstand mid-season dry spells

and low ramfall levels Farmers perceive, at least, that thiS vanety is more reSistant

Table 15 Percentage of households identifymg alternative gram traits as the

most important JuStiftcatiOn for adoptiOn (top 5 traits only), 1992/93 season

Northcentral reglOn Kavango

Early maturIty

Gram yield

Gram size

Drought tolerance

Gram color

Source Frus Hansen and Rohrbach 1993

24

453

186

15 1

140

70

304

187

215

153

139



to the range of dIfferent types of drought they commonly face-short seasons,
limIted ramfall, and mId-season dry spells

Farmers asked to summanze the greatest weaknesses of Okashana 1 have

commonly and consIstently cIted three problems The greatest problem IS ItS weak

stem, whICh causes plants to lodge at the end of the season The problem IS more

pronounced If the crop expenences late rams Pearl mIllet stalks are commonly

used as fencmg matenal and sometimes for roofmg thatch The weak stem reduces

the value of Okashana 1 stalks as buIldmg and fencmg matenal

The second (and related) problem IS low stover yIeld ThIs IS particularly a concern

m the Northcentral regIOn, where population densltles of both people and cattle

are hIgher and the agroecology IS dner Farmers need hIgh-value stover to feed

then animals through the dry season and to strengthen cattle and donkeys for

plowmg servICes

The thIrd commonly cIted problem WIth Okashana 1 IS the softness of the gram

The softness makes It eaSIer to pound gram mto flour, but mcreases ItS
susceptibIlity to storage pests such as weevIls, and thus severely reduces the

storabilIty of the gram compared WIth tradltlonal vanetIes ThIS leads farmers to
consume or sell theIr Okashana 1 gram first, and mamtam tradItIOnal vanetIes for

longer-term gram stocks If the harvest IS poor, the susceptibIlity of the vanety to

storage pests IS less of a problem However, farmers mterested m mamtammg

multI-year gram stocks face a greater constramt In thIs case, the softer gram of
Okashana 1 likely contnbutes to hIgher storage losses

Farmers also commonly complam about the gray flour, whIch turns darker when

Okashana 1 IS boiled to produce the mam staple dIsh of stiff porndge Yet flour

color alone IS not vIewed as a major ImpedIment to adoption

Some farmers complam about Okashana's tendency to shatter-the pencarp breaks
mto small pieces that are dIfficult to wmnow from the flour-dunng the process of
dehullmg ThIS makes dehullmg dIfficult and can worsen the taste of the flour
WhIle clean flour is Said to taste sweet, poorly processed flour can taste bitter
Differences m gram processmg techniques may explam why some farmers claim to
prefer the taste of Okashana 1 flour whIle others prefer theIr local vaneties

Two adoptIOn rates for Okashana 1 were ultimately employed m the impact
analYSiS (Table 16) The fnst rate assumes that all the Okashana 1 seed bemg sold
was sown, and that 75% of the area sown to thiS vanety dunng the preViOUS year
was sown the followmg season usmg farm saved seed ThiS scenano suggests a
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Table 16 Okashana 1 seed dlstrlbutlOn and adoptIon, 1990/91 to 1996/97

Season Okashana 1 area as % of total pearl millet areal

Based on seed sales only, Based on seed sales and the
assummg no farm-saved assumptIOn that 75% of
seed IS used prevIous year's Okashana 1

area was resown with
farm-saved seed

1990/91

1991/92

1992/93

1993/94

1994/95

1995/96

1996/97

11

23

89

30
98

162

269

1 1

31

112

114
184

300

494
1 Area calculated on the basiS of seed use (purchased and farm saved) assummg a seed rate of 2 5 kg ha I

steady mcrease m Okashana 1 area, ultimately nsmg to 49% of the national pearl
millet area m 1997 This level and rate of adoptiOn was confirmed m mterviews
with farmers and extensiOn agents durmg the Feb 1998 reconnaissance survey

Nonetheless, a second, more conservative, adoption scenano was also conSidered
m order to account for the unhappmess expressed by farmers with certam cultivar

traits Under this scenano the adoptiOn rate each year was assumed to comCide
with the level of Okashana 1 seed sales m that season, it was assumed that farmers

did not resow seed obtamed from a previOUS year's harvest

Contmumg crop Improvement

Pearl millet is the only crop for which Namibia mamtams itS own breedmg

program However, the natiOnal pearl millet improvement program has

concentrated on developmg the capaCity to use genetiC matenals aVailable from

regiOnal and mternatiOnal sources The breedmg program mamtams particularly

close Imks with ICRISAT and the US-based International Sorghum and Millet

Collaborative Research Support Program (INTSORMIL)

The general objective of the natiOnal breedmg program is to produce a range of

improved vaneties for evaluation m natiOnal vanety tnals and for eventual release

to farmers In Apr-May 1991, ICRISAT assisted with the collection of pearl millet
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germplasm sown across the major farmmg regiOns of the country (Appa Rao et al

1991) ThlS collectton contmues to provlde base matenal for selectiOn and vanety

development

Around the ttme of thls collectlOn mlSSiOn, S Ipmge was hlred as the natlonal pearl

mlllet breeder He took pnmary responslblhty for Namlbla's pearl mlllet tnals

dunng the 1994/95 season, and took leadershlp of the Okashana Research Statton

when It was taken over by the Namlbtan government m 1996

After Okashana 1 was multlplted and dlstnbuted, adoptton levels and constramts
were momtared m a senes of formal and mformal surveys by breeders and
economlsts (Frns Hansen and Rohrbach 1993, Matanyalre 1996b) By 1993,
farmer concerns about the weak stem and soft gram were wldely acknowledged
In consequence, breedmg and vanety selectton was targeted at Identlfymg new
cultlvars wlth Improved plant and gram tralts Ipmge's program focused mamly on
breedmg open-pollmated vanetles, but he also mltlated testmg of pearl mtllet

hybnds

The nattonal program agam beneflted from the efforts of the reglanai SADC/
ICRISAT pearl mlllet breedmg program to Identlfy a vanety wlth early matunty
and a stronger stem (lpmge 1997) The ultlmate product, SDMV 93032, was
developed by SMIP breeder E S Monyo Thls vanety was produced from a
backcross denved from the 21mbabwean landrace vanety SDGP 1514 and two
pearl mlllet vanettes from ICRISAT's bold-seeded early composlte populatton,
ICMV 88908 and ICMV 87901 (1 e , Okashana 1 and one of ItS parents) The
landrace was selected for ItS strong stalks and hard, vltreous gram, whlle the two
ICRISAT parents were selected for theu early matunty and large gram The new
vanety was named m 1993, after SlX seasons of selectlon over a 3 year penod
SDMV 93032 was fust tested by the Namlbtan breedmg program dunng the 1994/

95 season

SMIP asslstance was also sought m Identlfymg a complement to Okashana 1 wlth
whlter gram and flour The ulttmate selectton, SDMV 92040, was denved from the
combmatlon of germplasm from southern Afrlca and Togo (recelved Vla the
breedmg program at ICRISAT-Patancheru) The Togolese germplasm was crossed
wlth progemes from the SADC Whlte Gram Composlte Nursery The selectiOn
process targeted plants wlth bold, whlte gram and early matunty (50-55 days to
flowermg) SDMV 92040 was named m 1991/92, and dunng the followmg 5 years,
was further Improved by removmg weaker plants dunng the course of gndded mass
selectlOn

27



Both SMDV 93032 and SMDV 92040 were tested m 40 researcher-managed on
farm and on-station tnals across northern Namibia over the penod 1992/93 to
1996/97 Mean yields from these tnals are summanzed m Table 17 The two new

vaneties offer gram yields comparable to Okashana 1 and 25 40% higher than
local vaneties Both have a matunty penod, plant height, and pamcle length

Similar to Okashana 1 SMDV 93032 offers a 30% Improvement m lodgmg
resistance compared With Okashana 1 The gram IS also harder, allowmg farmers to
store gram over a longer penod SMDV 92040 has shown a consistent 15% yield

supenonty over Okashana 1, and also performed well m processmg and taste tests
With small scale farmers The mam advantage of thiS vanety, apart from high yield,

IS ItS cream-white gram

The natiOnal pearl millet breedmg program has also retamed an element of

participatory research With small scale farmers In the purSUlt of Improvements to

Okashana 1, women farmers from around the Mahanene Research StatiOn were

mVlted to evaluate gram Size, gram color, processmg and cookmg quality, and taste

of a range of new vaneties m advanced testmg at the statiOn (Ipmge et al 1996)

The farmers were also asked to evaluate the relative productiOn performance and

gram yields of advanced breedmg matenals They were speCifIcally asked to

compare Okashana 1 and SDMV 92040 Unfortunately, the correspondmg data for

SDMV 93032 are not aVailable

Table 17 Performances of the new varletles m researcher-managed on-farm and
on-statlOn trlals, 1992/93 to 1996/97

Okashana 1 SDMV92040 SDMV 93032 Local vanety

Mean gram yield (t ha 1) 148 166 136 1 19
Days to 50% bloom 55 53 56 63
Plant height (em) 167 162 169 206
Ear length (em) 23 22 23 33
Plant lodgmg (%) 313 na 205 163
Gram color lIght gray cream white lIght gray na
Visual hardness score 2 1 20 30 37
(l = very soft, 4 = very hard) (Mahanene)
Fraction of large grams
(>26 mm) (%) 725 508 553 361

(Mahanene)
na = data not available
Source lpmge 1997
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In the 1993 tnal, 70% of the farmers Judged SDMV 92040 to have larger grams

than the local vanetles (Table 18) ThlS vanety was rated better than Okashana 1
and the local vanety m terms of gram color and ease of processmg It was also

ranked slmllar to the local vanety, and supenor to Okashana 1, m terms of taste by

almost all farmers

As a result of agronomlC performance and acceptance by farmers, both vanetles

were offiClally released by the government of Namlbm m Apr 1998-SDMV 92040
as Kangara, and SDMV 93032 as Okashana 2

Research and extension costs and returns

In order to estlmate the rate of return to mvestments m pearl millet breedmg m

Namlbm, and to the development and dissemmatlon of Okashana 1 m particular,

it is necessary to calculate the mvestment costs necessary to get the new vanety

Table 18 Farmers' rankmg of gram traIts of Improved varietIes compared to
the local varIety, 1993

TraIt

Gram Size

Gram color

Dehullmg quality

Gnndmg quality

Food preparatIOn

Taste

Source Ipmge et al 1996 page 40

Okashana 1 SDMV 92040
(Kangara)

better 90 better 70
same 10 same 30
worse 0 worse 0

better 20 better 80
same 30 same 20
worse 50 worse 0

better 100 betrer 100
same 0 same 0
worse 0 worse 0
better 0 better 100

same 0 same 0
worse 100 worse 0
better 100 better 100
same 0 same 0
worse 0 worse 0

better 20 better 0
same 40 same 100
worse 40 worse 0
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mto the hands of farmers The costs of research and extenslOn programs associated

with the mtroduction of Okashana 1 have been estimated on the basis of an

approximate allocation of the total national research and extenslOn budget to pearl

millet vanety development work The national crops research budget was first

divided by the number of crop SCientists m government service m order to obtam a

rough estimate of the total budget (operations costs plus capital and staffmg costs)

per SCientist ThiS annual per SCientist cost was then multiplied by the number
of SCientists mvolved m pearl millet research each year This mcludes both

pearl millet breeders and agronomists The number of SCientists is summanzed m

Table 19

Pnor to Namibia's Independence m 1990, no pearl millet research was earned out

by the government of Southwest Afnca However, as descnbed earlier, the Rossmg

Foundation hired a project manager m 1986, to establish itS Okashana Research

and Trammg Centre Pearl millet vanety tnals were implemented as a small

component of this manager's early workplans (Table 19), most of his time was

spent settmg up the Centre Once the Centre was established, a growmg portlOn of

time was spent on pearl millet vanety testmg After Independence, this pearl

millet research program shifted mto government hands The Rossmg FoundatiOn

mamtamed a few pearl millet vanety tnals for another season, but these efforts

qUickly diSSipated

Table 19 Number of pearl millet SCientIsts m the Namibian research servIce,
1986~97

Season

1986/87
1987/88
1988/89

1989/90
1990/91

1991/92
1992/93
1993/94
1994/95
1995/96
1996/97

1997/98

30

Institute

Rossmg FoundatlOn
Rossmg Foundation
Rossmg FoundatlOn

Rossmg FoundatlOn
Department of Research
Department of Research
Department of Research
Department of Research
Department of Research
Department of Research
Department of Research

Department of Research

Breedmg/vanety
selectlOn program
(sClentlst years)

o1
03
05
05

06
1 6
15

14
14
14
14

14

Agronomy program
(SCIentist years)

o
o
o
o
o
o

05
05
05

05
05
02



Namibia's vanety development efforts were extended m 1991 with the
employment of S Ipmge as a pearl millet breeder, and m 1992 with the hmng of S

Nntembu as a cereals agronomist Nntembu allocated 50% of her ttme to pearl
millet agronomy pnor to her departure from the nattonal research service m 1998
Though this is not stnctly part of the breedmg program, this cost is considered
because much of Nlltembu's early work mvolved on-farm vanety tnals

In 1991, ICRISAT seconded farm management specialtst C M Matanyaire to assist
the Namibian research servtce with statton development acttvltles However, a
sigmficant portton of hiS time was also spent settmg up on-farm vanety and crop
management tnals for pearl millet He left ICRISAT service m 1995

For the rate of return analysis, the enttre costs of the pearl millet research budget
were allocated to the development and testmg of Okashana 1 up to 1991, the year
after itS release For the penod 1991 to 1997, 50% of the costs of the nattonal
program were allocated ThiS figure was based on an esttmate of the mvestment
costs associated with contmumg on-farm vanety and management tnals, as well as
the unrecovered costs of seed multipltcatton

Most of the costs of Okashana 1 seed productiOn were mltlally borne by the

natiOnal research program These costs are, m effect, already mcluded m each
year's research budget Most of the proceeds from Okashana 1 seed sales made by

the Rossmg Foundatton were mcorporated back mto the pearl millet research
program, and paid a portion of the seed productton costs However, Okashana 1
seed sale receipts to the government research service were consistently returned to

the nattonal treasury In effect, the research service paid the full operatiOnal costs
of seed production out of itS research budget Only when the revolvmg fund was
fully establtshed m 1994 were seed sales revenues allocated back to offset the costs
of seed productiOn

In additiOn, account must be taken of the capital mvestments made to establtsh
the seed processmg and storage faciltty at the Mahanene Research Statton These
amount to about N$ 1 1 millton, mcludmg the value of the revolvmg fund for seed
purchases These costs were depreciated over a la-year penod No addltiOnal
capital costs were considered

In addltton to the dlrect Namlbian research costs, the analysis must also conslder
the costs of support provlded by ICRISAT ThlS mcludes support from ICRISAT's
pearl millet breeders based m the regtonal program m 21mbabwe as well as the
costs of support provlded by ICRISAT breeders m Indla The rate of return analysls
correspondmgly accounts for an mvestment of 20% of a SMIP breeder's ttme each
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Table 20 Special development projects mcorporatmg a component of pearl
mtllet variety testmg and promotIon, 1990~98

Project

Northern Namibia Rural
Development Program
DANIDA Church Aid

Rural Development
Support Programme
Oxfam Canada

Years of
operation

199698

1992 98

1995 98

1991 98

Activlties related to pearl mIllet

Crop management tnals

Vanety and crop management
demonstration tnals
Vanety and crop management tnals

Vanety and crop management
demonstration tnals

year smce 1986 In addmon, one ICRISAT pearl millet phYSiOlogist based m India
took SiX months of sabbatlcal leave to work With the Namibian natlonal program
dunng the 1991/92 season The full costs of this appomtment were conSidered
The analYSIS does not consider the costs of ICRISAT's earlier breedmg efforts
leadmg to the development of ICMV 88908

The costs of ICRISAT's mvolvement m the supply of breeder seed are estlmated at
US$ 3 kg i, and the costs of ICRISAT's drought relief production of Okashana 1
dunng wmter 1992 at US$ 150 kg 1

The analYSIS must also take account of the costs of extensiOn mvolvement m
promotmg the adoptlon of new pearl millet vaneties From 1990/91 (the firSt
croppmg season after Independence) untll the 1997/98 sowmg season, VIrtually all
Okashana 1 seed sales were made through the offices of extensiOn agents The
extensiOn services also helped Implement on farm tnals and Implemented annual
demonstratiOn tnals for pearl millet vanetles and crop management practlces
To account for these costs, the rate of return analySIS has mcorporated 10% of the
total costs of natiOnal extensIOn programs m northern Namibia These data were
denved from AnandaJayasekeram et al (1995)

Fmally, a range of speCial agncultural development projects m northern Namibia
mclude, as a limited component, pearl millet vanety testmg and promotion
(Table 20) Most of these programs mclude testmg of alternatlve pearl millet crop
management practlces, or support for the Improvement of pearl millet processmg
or marketmg The direct contnbutiOn of these programs to the dissemmation and
adoption of Okashana 1 has been limited Correspondmgly, the costs of these
speCial development projects have not been conSidered m the rate of return
analySiS As a result, the costs of pearl millet dlssemmatlon may be margmally
underestimated
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Rate of return analysIs

An ex post analysIs was conducted of the returns to mvestments m the

development and dissemmatlon of Okashana 1 ThIs analYSIS consIders research

and extensiOn mvestments from the pomt of the mitiatiOn of pearl millet vanety
selection m Namibia m 1986 through to the release of Kangara and Okashana 2 m

1998

The analySIS uses an economiC surplus approach to estlmate the returns to research

and extensIon mvestments ThiS method conSiders the economiC gams denved

from an mcrease m pearl millet productiVity correspondmg WIth a downward shift
m the pearl mIllet supply function The productiVIty gams translate mto benefits

to producers, m terms of lower productiOn costs, and benefits to consumers
associated With the avaIlabIlity of gram products at a lower pnce than would be the

case if the new vaneties had not been developed These gams to producers and

consumers represent an economiC surplus to the national economy

The research and extensIon costs underlymg thIS analySiS are outlmed above The

analySIS assumes an average annual rate of mflatlon of 10%, the same rate as

observed over the 7-year penod smce Independence The pnce of pearl millet gram

used m the analySiS is N$ 110 kg I, eqUivalent to about US$ 217 t I ThiS

represents a conservative eStimate of the average costs of a 50-kg bag m early 1998

(consumers buymg smaller quantltles Will pay more per kilogram) Malze gram is

margmally cheaper than thIS pnce ofN$ 1 10 kg I

Investment returns were calculated for three scenanos The baselme scenano uses

adoption rates denved from seed sales and farm surveys ThIS assumes that (i) all

seed purchased each year was sown, (u) farmers saved enough Okashana 1 seed

from the previOUS harvest to sow 75% of the earher year's Okashana 1 area ThIS
scenano IS VIewed to be the most realistic

The value of early vanety release and seed multiplicatIOn are eVident In two
alternative scenanos, under whIch adoptIOn rates-and therefore rates of return
are lower The second scenano assumes that farmers sowed seed freshly purchased
each year, Without resowmg any of the Okashana 1 seed retamed from a prevIOus
harvest Under the thud scenano, the mltlation of seed multlphcation has been
delayed by 3 years OtherWise, the rate of multiphcatlon and adoptiOn follows the
same course as scenano 2

The average annual Yield mcrease denved from Okashana 1 and the two newer
vanetles was calculated from the tnal results summanzed m Table 12 Given the
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low rates of fertilizer adoption despIte maSSIve pnce subsIdIes, It IS assumed that no
fertIlizer IS used The cost of adoptmg the new vaneties IS SImply the cost of seed
purchase

The mternal rate of return ORR) was thus calculated The net present value
(NPV) of research mvestments was also calculated, assummg a dIscount rate of 5%
and 10%

The results of thIS analysIs reveal the gams obtamed from a low~cost breedmg
program that qUickly IdentIfied and dissemmated a new set of pearl mIllet vaneties

The government of NamIbIa, m combmatIon with ICRISAT, received a 50%
mternal rate of return on their US $ 3 million mvestment m the NamIbIan pearl

mIllet Improvement program The net present value of thIS return was more than

US $ 11 mIllion m 1998 (Table 21)

Rates of return are conSIderably lower under scenanos 2 and 3 Under scenano 2
(no resowmg of farm~saved seed, slowmg the speed of Okashana 1 adoption by
50%), the mternal rate of return declmes to 38%, whIle the net present value of
the mvestment drops by half, to US$ 59 mIllion VIewed alternatIvely, doublmg
the vanety adoption rate can Improve the rate of return by 30% Such gams JUStify
larger mvestments m seed multIplicatIOn and diSSemmation

Under scenano 3 (no resowmg of farm~saved seed, and seed multiplIcation delayed
by 3 years), the ex post rate of return declmes to 18% Such results, though
approXImate and somewhat speculative, hIghlight the value of the early release of

Table 21 Ex post rates of return to pearl mtllet varIety development and
dIsseminatIOn In NamIbia

Adoption scenano l IRR2 NPV (10%)3 NPV (5%)

50% US$ 11 7 m US$ 194mBase scenano
(49% adoption by 1998)

Delayed release and adoptIOn, scenarIOs 2 and 3
Scenano 2 delayed adoption 38% US$ 5 9 m US$ 10 2 m
(27% adoption by 1998)

Scenano 3 delayed seed multiplication and adoptIOn 18% US$ 10m US$ 24m
(10% adoption by 1998)
1 Adoption rates calculated for each scenarIO based on the follOWing assumptIOns Base scenano area sown with

purchased seed (seed sales data) plus 75% of prevIOus season s Okashana 1 area sown with farm saved seed
Scenano 2 area sown with purchased seed only Scenano 3 area sown with purchased seed only also assumes
initiatIOn of seed multlphcatlon IS delayed by 3 years

2 Internal Rate of Return
3 Net Present Value with discount rate shown In parentheses
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new vanetles and tlmely mvestments m seed multlplicatiOn and distnbutlon Many

new vanetles are not released qUickly, on~farm tnals may contmue for another 1~2

years m the expectatiOn that tnal data will provide a firmer Justlficatlon for release

And m many cases, seed multiplication begms only 2~5 years after a new vanety is

released Such delays can be costly, reducmg the potential growth of the

agncultural economy

These returns are high relative to the returns to agncultural research mvestments

elsewhere m AfriCa For example, SACCAR (ChlSl et al 1997) recently estimated

the returns to sorghum breedmg m Zambm to be between 10% and 30%,

dependmg on assumptiOns made about vanetal adoptlOn and demand parameters

ICRISAT's mltlal estimates show that sorghum and pearl millet breedmg research

m Zimbabwe yielded an mternal rate of return of 25~30% In companson, Sanders

et al (1994) Cite returns up to 70% for SAFGRAD~supported sorghum breedmg

programs m West Afnca These programs also made use of germplasm developed by

ICRISAT, and promoted rapid dissemmatlOn of seed

Fmally, it should be noted that these economiC returns only partmlly account for

the range of benefits resultmg from new, early-matunng vaneties The yield gams

measured m expenmental tnals probably underestimate the benefit farmers obtam

from a crop that can be sown late When traditional vaneties are likely to fail, the

early~matunng vaneties are likely to offer at least a mmimum gram harvest,

contnbutmg directly to improved nutntiOn for farm households m food-msecure

areas

Further, the research mvestments that led to the development of Okashana 1 have

also laid the foundation for a national pearl millet improvement program which

did not prevlOusly eXist ThiS program has already identified two new vanetles

improvmg on the qualltles of Okashana 1, usmg local germplasm as well as genetic

matenal from the mternational research commumty In effect, the mvestments m

the development of Okashana 1 also were mvestments m bUildmg a national

breedmg program

The public mvestments m the multiplicatiOn and dissemmatiOn of Okashana 1

Will also support the distnbutlOn of future pearl millet vaneties The newly

established seed cooperative is already multiplymg Kangara and Okashana 2-and

remarkably, multiplicatiOn began withm months of their release Thus, past

mvestments m the development of Okashana 1 will also speed the adoption of new

vanetles
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Conclusions and lessons for the future

The expenence of Namibia has highlighted three major factors contnbutmg to the
success of a natiOnal breedmg program

• Strong assistance from an mtemational research center such as ICRISAT
• Close collaboratiOn with the ultimate clientele of the national research

program-the farmer

• Complementary mvestments m seed production

All three pearl millet vaneties released m Namibia to date were developed by
ICRISAT and selected from natiOnal vanety tnals for their sUitability to local
condmons Okashana 1 was essentially developed through ICRISAT's breedmg
programs m India The two newer vaneties, Kangara and Okashana 2, were

developed by ICRISAT m Zimbabwe Each of these vaneties contams germplasm
from other parts of Africa and ASia

Though the mtemational and regiOnal breedmg efforts were crUCial, the
identifiCation of vaneties SUited to the needs of Namibian farmers was essentially a
product of the efforts of Namibia~basedbreeders and agronomists In practice, the
efforts of mtemational, regiOnal, and national breeders complemented one
another, and thiS greatly accelerated the mtroduction and selection of new

vaneties SUited to Namibian condmons The strength of thiS collaboration serves
as a model for pearl millet breedmg programs m other parts of the world

The third partner m thiS collaboration (m addmon to ICRISAT and the Namibian
research program) was the small scale farmer Farmers were mvolved from the
earliest stages of vanety selection m Namibia m 1986/87, and farmers' preferences
were the pnmary factor behmd the rapid selection and release of Okashana 1
These farmers immediately perceived the value of early matunty m their croppmg
system They could readily see the advantages of higher gram yield when the

season was short, and of the larger gram The strength of thiS preference hastened
the release and dissemmation of thiS vanety by several years, and thiS mcreased the
rate of return to the research mvestment

The overall rate of retum thus depends not only on retums to mvestments m
breedmg, but also the returns to complementary mvestments m seed production
and dissemmation The Chief Crops Research Officer took the mltlative to mvest
a large share of hiS own time and effort m both producmg seed and developmg seed
production capability m the form of a farmers' cooperative Without these efforts,
it is unlikely that Okashana 1 would have reached even a small proportiOn of the
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farmers currently growmg the crop The returns to the pearl millet breedmg

program may even have been negatlve

The prospects for obtammg further productlvity gams from pearl mIllet breedmg m

NamIbia remam uncertam It may stlll be possIble to obtam moderate yIeld gams

by Improvmg late-matunng landraces The natIonal breedmg program IS currently

aImmg to Improve the best aVailable landraces through selectIOn pressure sImply

targetmg yIeld gams Further gams mIght be pOSSIble through the mtroductlon of

exotlc medIUm-duratlon germplasm

In additlon, productlvity could be mcreased by developmg pearl mIllet hybnds

Recent expenments wIth topcross hybnds suggest the pOSSIbIlIty of obtammg yIelds

up to 40% hIgher than Okashana 1, on the expenment statIOn However, these

hybnds stIll need to be tested under farmers' fIeld condltlons

Larger on farm productlvity gams WIll reqUIre Improvements m crop management

That sIgmfrcant gams are pOSSIble IS eVIdenced by the large yIeld dIfferences

between expenment statIOn and many on-farm tnals, and the average yIelds

farmers obtam m theIr own fIelds However, It IS uncertam whether farmers WIll

mvest m Improved management practlces Most small scale farmers have chosen to

aVOid morgamc fertIlIzer despIte an 80% pnce subSIdy Low and vanable returns to

labor encourage mIgratIon from the farm It IS pOSSIble that NamIbia, WIth ItS harsh

agroecology, SImply does not have a long-term comparatlve advantage m cereal

gram productlon

QuestIOns also remam about the capaCIty of the gram market to absorb addItIOnal

productIOn The cost of maIze Imports sets a ceIlmg on gram pnces m northern

NamIbIa ThIS creates the awkward situatlon where larger farmers WIth a pearl

mIllet surplus complam about a lack of demand, whIle gram Imports contmue In
effect, these farmers perceIve a lack of demand at the pnces they bargam for There
IS undoubtedly a premIUm market for pearl mIllet meal at pnces 10-20% above the
pnce of maIze flour However, the SIze of thIS market appears small

In sum, hIgh returns to past mvestments m pearl mIllet breedmg, vanety selectIOn,
and seed productIOn do not necessanly mdICate the likely level of returns to future
mvestments Nonetheless, past research successes offer a foundatlon for future

gams If NamIbIa's research servIce further explOits the global supply of pearl mIllet

germplasm, contmues to promote the rapId dissemmatlon of new vanetles, and

offers complementary Improvements m crop management, the prospects for

pOSItIve returns WIll remam favorable
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Annex 1 Yield of Okashana 1 versus local vanety under varymg
ramfall and crop management conditions, 1992/93 to 1995/96

The followmg data need to be mterpreted wIth care In most cases, the dIstmctlon
between farmer management and researcher management has not been clearly
specIfIed m the assocmted text Nor is mformatlon provided on ramfall and sowmg
date The name of the local vanety is generally not provided, and it is unclear
whether the same local vanety was tested at different sites As a result, these data
simply provide a rough companson between Okashana 1 and a genenc traditlonal
vanety The Yields are highly vanable and probably depend heavily on sowmg date
m relatlon to ramfall distnbution, and on the qualIty of tnal management

Table A 1 Mean gram yteld (t ha I) averaged over 1,4 researcher,managed,
farmer' Implemented on,farm varIety trials m each of four regIOns, 1992/93 season

Ovambo West Ovambo East Kavango West Kavango East

Okashana 1

Local vanety

1 71

105

183

133

193

200

125

133

Source Matanyalre and Gupta 1996

Table A2 Mean gram yIeld (t ha I) from survey data, on,farm trIals, and experIment
statIOn trIals In northern NamIbia, 1992/93 season

Okashana 1

Local vanety

Source Matanyalre 1996b

Survey data

020

015

Researcher
managed

on farm tnals

165

114

Mahanene
research station

tnals

387

363

Table A3 Mean gram yIeld (t ha I) from researcher,managed, farmer,unp1emented on,
farm varIety trIals at two locatIOns In northern NamIbIa, 1993/94 season

Number of locations

Okashana 1

Local vanety

Source Matanymre and Gupta 1996

Ovamboland

6
100

076

Kavango

8

073

080

Mean

085
078
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Table A4 Mean gram yleld (t ha I) from farmer~managed, farmer~lmplemented on~farm

variety trials at two locatiOns m northern Namibla, 1993/94 season

Number of locatIOns

Okashana 1

Local vanety

Source Matanyalre and Gupta 1996

Ovamboland

2

on
067

Kavango

3

032

036

Mean

049

049

Table A5 Mean gram yield (t ha I) from researcher~managed, farmer~lmplemented

on~farm variety trlals at two locatiOns m northern Namibia, 1993/94 season

Ovambo West Ovambo East Kavango West Kavango East

Okashana 1

Without fertilizer 102 045 100 024

With fertilizer 129 059 112 034
(15 kg P, 40 kg N ha I)

Local variety

Without fertilizer 073 045 085 031

With fertilizer 072 064 140 049
(15 kg P, 40 kg N ha l)

Sautee ICRISAT 1994 pages 6263

Table A6 Gram yleld from farmer~managed, farmer-lmplemented on~farm varlety trials,
mean of two locatiOns, Northcentral regiOn, 1994/95 season

Gram yield (t ha I)

Okashana 1

Local vanety

Source Matanymre 1995

042

036

Table A7 Mean gram yield (t ha I) from farmer~managed, farmer~implemented on~farm

fertlhty management trials, averaged across an unknown number of locatiOns,
Northcentral regiOn, 1994/95 season

Okashana 1

Local vanety

Source Matanyalre 1995

42

No fertilizer

045

028

15 kg P ha 1 20 kg N ha 1

058 073

045 061

15 kg P +
20kgN ha 1

082

055



Table AS Mean gram yIeld (t ha 1) m on~statlOn fertlhty management trials at Mashare
and Mahanene, 1994/95 season

No fertlhzer 10 kg P, 15 kg P, 15 kg P,
15 kgN ha 1 20kgN ha 1 30 kgN ha 1

Mashare

Okashana 1 289 258 233 218

Local vanety 148 136 135 126

Mahanene

Okashana 1 057 094 204 1 12

Local vanety 061 153 099 257

Source MatanYalre and Nntembu unpubltshed

Table A9 Mean gram yIeld (t ha 1) m far1Der~managed, far1Der~lmplemented trIals,
1995/96 season

Okashana 1

Local vanety

Omusatl

154

077

Oshana,
Ohangwena,

and OShlkoto

092

079

Kavango

101

078

Capnvl

183

162

Source MatanYalre and Nntembu 1996
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