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Abstract

Large quantities of free or subsidized seed have been lised to small-scale farmers in Mozambique under post-
war resettlement and drought/flood relief programs. Anfostudy by ICRISAT and World Vision assessed the
impact of relief seed distribution, the adoption of new ie@es distributed through relief programs, and the
performance of local seed systems. While there was unedilpta need for well-targeted emergency assistance,
seed losses associated with war, drought, and floods appdeve been overestimated. Village seed systems are
remarkably efficient in meeting seed requirements and taaimg varietal diversity, even under drought or flood
conditions. However, there remains scope for improvingisehold seed selection and storage practices. In
addition, sustainable seed supply systems (both commueityl and commercial) are needed to improve the
access of small-scale farmers to new varieties.

Despite the massive demand for seed for public distributffarts, domestic production capabilities remain
small, and most seed is still imported. The problems idelushortages of breeder seed, poor market
infrastructure, high marketing costs, uncertainty abdevels of commercial seed demand, and farmer
dependence on free seed. Specific recommendations aeeedffor strengthening both local and commercial
seed supply systems in Mozambique.

Abrégé

Une grande quantité de graines gratuites ou subventionnés ont éi€ distribuée aux petits fermiers au Mozambigue
pendant la reconstruction d'aprés-guerre et lors des programmes de secours durant sécheresse ou inondation. Une
étude collective entre ICRISAT et World Vision a évalué I'impact du programme de la distribution des graines,
I"adoption de nouvelles vanéiés distribuées durant le programme de secours, et la performance des graines locales.
L'étude réveéle que lorsqu'il y avait sans aucun doute un besoin pour une assistance d'urgence bien ciblée, la perte
en graines associée avec la guerre, le sécheresse, 1'inondation apparait avoir éé surestimée. L' installation des
graines dans les villages est remarquablement efficace pour répondre aux besoins en graines et pour maintenir une
diversité de variéiés, méme lors de sécheresse ou d'inondation. Toutefois, il reste la possibilité d’améliorer la
sélection des graines par ménage et les pratiques de réserves. En plus, un systéme de distribution stable (au niveau
communauté et commercial) a besoin de faciliter I'accés des nouvelles variétés aux petits paysans.

Malgré I'énorme demande d'un effort pour une distribution publique de graines, la capacité de la production
domestigue reste pelite, et la plupart des graines restent imporiées. Les problémes incluent un mangue de semences
de pré-base, une pauvre infrastructure du marché, un colit élevé du marketing, une incertitude A propos des niveaux
commerciaux de la demande de graines et une dépendance des fermiers concernant les semences gratuites. Des
recommandations spécifiques ont éi¢ offertes pour renforcer le systéme des semences au Mozambique.
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Summary

From 1988 to 1998, the NGO, World Vision International - Mowique, distributed more than
10,000 t of seed to small-scale farmers in central Mozanhiylost of this seed was distributed under
post-war resettlement programs targeting input delivesyfarmers returning from neighboring
countries. Additional seed was distributed to farmerscédfit by drought and floods. Almost all this
seed was imported from neighboring countries.

Mozambique faces the challenge of converting its deperelencemergency seed supply programs
to a sustainable delivery system for seed of improved vasieFarmers need more consistent access to
quality seed, and national crop improvement programs raeeéfficient delivery system for new
varieties. These efforts are complicated by the limitedettgpment of market infrastructure in much
of the country, and high marketing costs. Seed traderstiqnethe level of household demand,
particularly for open- or self-pollinated varieties. Sorf@mers have developed a dependence on
emergency deliveries.

Despite the massive demand for seed for public distobutfforts, Mozambique's domestic
production capabilities remain small. The national reseaservice, the Instituto Nacional de
Investigacao Agronomica (INIA), has difficulty even maiimting breeder seed stocks of its released
varieties. Commercial investment is limited to the prdéare of small quantities of maize and rice
seed for the most readily accessible markets. Most of thematcommercial and public seed supplies
are still imported. Much of the distribution effort remaiad hoc.

The foundation of Mozambique's seed system is the villageket. The vast majority of farmers
rely primarily on their own harvests for their annual se&atks. Shortfalls of seed for particular crops
or varieties are most commonly resolved through seed thateen neighboring households. Seed
shortages at the village level are resolved through widgional seed and grain trade. Farmers
periodically travel long distances in search of new sdedks.

This study examines the performance of the village seedkehan areas where World Vision
distributed the largest share of its relief seed. Thiestude parts of Tete, Sofala, Zambezia, and
Nampula provinces in central Mozambique, which are amdegreégions most dependent on relief
seed.

The report summarizes data about the structure and confividtage seed systems. The analysis
examines the varied sources of seed used by small-scaierig factors underlying the quality of this
seed, and the impacts of seed delivery through World Visiegrams during the 1990-98 period.
Preliminary conclusions are drawn regarding the capaditth® village seed system to cope with
demand fluctuation associated with floods or droughtse @nalysis also comments on the ability of
the village seed system to maintain the purity of new viasedr to supply quality seed.

The analysis reveals that village seed systems are aamtiveeasonably efficient in meeting annual
seed requirements for most small-scale farmers in theeguregions. Farmers most commonly
complain about the difficulty of maintaining high-qualiséged stocks from harvest to the next planting
season. The survey respondents also complained aboutitadility to obtain new varieties of
alternative crops. The analysis reveals that while ther@indoubtedly a need for well-targeted
emergency assistance, seed losses associated with vearghdr and floods have probably been
overestimated.

There is substantial scope for improving the capacity kdge seed systems to meet both annual
needs for quality seed and periodic emergency seed regemtesmDevelopment investments also need



to link local seed systems with the larger national seed etar®uch linkages should prioritize the
delivery of new, higher-yielding varieties. Improved fisbsector investments are essential for the
dissemination of results from public crop breeding progga Complementary private sector
investments are needed to help farmers obtain access terhighlity seed.

The report concludes by outlining options for the devalept of village seed systems. These
options highlight links between the investment decisiohsmall-scale farmers, public sources of
breeder seed, and private agencies involved in the mulafdin and distribution of commercial seed.
Priorities for the sustainable development of the natisesd system are highlighted.

Objectives of the Study

This study of Mozambique's local seed systems started review of what happened to the large
quantities of seed distributed by World Vision under pwat-resettlement programs. Are farmers still
planting the varieties distributed under the relief peogs? How have these varieties been
maintained? What opportunities exist for strengthenthg capacity of village seed systems to
conserve and trade seed of both traditional and improeeteties?

Early reconnaissance surveys (Rohrbach et al. 1998) lexv¢he existence of an active rural seed
system. The surveys also indicated that local seed sgsterma fairly resilient in the face of
emergencies. However, fanners commonly sought assistam improve their seed selection and
storage practices. Additional questions were raised abwatcapacity of village seed systems to
maintain new varieties.

The focus of the study correspondingly shifted from a tialireview of the impacts of past seed
distribution to a broader assessment of local seed syst€hes analysis also sought to evaluate the
capacity of local seed supply systems to maintain emergseeg stocks as well as an evolving range
of new varieties.

In effect, this report provides a baseline charact¢iopaof village seed systems in Mozambique -
the structure of the village seed market, the extent ofébald participation in local seed trade,
assessment of the levels and determinants of seed supply @view of the structure of seed demand.
The prospects for market development are then examinddawiéview of options for emergency seed
supply and alternative delivery channels for new vaggetiFinally, the report summarizes options for
seed system development.

Sources of Data

Data were drawn primarily from a survey of 360 farm housghon Tete, Sofala, Zambezia, and
Nampula provinces. The survey was conducted between JutieAmg 1998, after the 1997/98
harvest. In each province, the survey targeted two distrighere World Vision had actively
distributed emergency relief seed and one district wherddMésion had not been active (Table 1). In
each district, three villages were randomly selected;iam@éch village, 10 households were randomly
chosen for interview. In sum, the sample comprised 360 amhd selected households: 270
households likely to have previously received seed from I@Vafision and 90 unlikely to have
received this seed. Of the respondents to the main quesii@n®8% were men, 13% were women,
and 39% were jointly answered by husband and wife.



Table 1. Local seed systems survey sample: planned and aaiy 1998.

No. of households, planned No. of households, actual
Received seed Did not Received seed Did not
from NGO* receive seed from NGO receive seed
Province District from NGO from NGO
Tete Mutarara 30 29 1
Changara 30 23 7
Moatize 30 28 2
Sofala Chemba 30 30 0
Caia 30 29 1
Maringu 30 21 10
Zambezia Morrumbala 30 22 8
Namacurra 30 26 4
Mocuba 30 2 27
Nampula Erati 30 14 16
Murrupula 30 7 23
Nacaroa 30 8 22
4 provinces 12 districts 240 120 239 121
(36 villages)

* NGO = mainly World Vision, but some seed also distributgcother NGOs

One question in the survey checked what proportion of thepkahad received seed from World
Vision, or any other NGO. However, due to a mistake in themmration, we did not obtain
information on the receipt of NGO seed prior to the 1984tropping season. World Vision's
emergency seed distribution programs started in 1988.

The data check revealed that in two of the four provincesttmple was skewed toward households
receiving seed from World Vision. While the overall distriion of recipients and non-recipients was
on target, the spatial distribution of the sample was nqilasned. Further, the lack of information
about seed receipts prior to 1994 limits the accuracy of évienstratification.

At best, the sample offers only an approximate indicatibdifferences between the recipients and
non-recipients of relief seed. Though the sample was ully fandomized, the consistency of
responses implies the results can be generalized for thezggens of the country. Most data are
reported on a provincial basis, in recognition of the faat public investment planning tends to be
targeted within provincial boundaries. A few tables idigish between recipients and non-recipients
of relief seed. Several summarize regional data acrosfothieprovinces.

Data collection was initiated with a reconnaissance suimegofala and Zambezia in Nov 1997,
where farmers and extension personnel were intervieRatrbach et al. 1998). The results helped
draft the main farm household questionnaire in May 1998s Wns revised during pre-testing and
enumerator training in June 1998. The questionnairesatetleinformation about all major field crops
except cassava and sweet potato.



The main source of bias in the survey results derives fobstantial interventions by World Vision
in the survey areas during recent years. Farmers weresqieto obtain free inputs, and despite
warnings during the interviews, may have associated theeguwith efforts to plan future assistance.
Consequently, respondents may have underestimatedhthieiests or overestimated their seed needs.
In practice, such biases are probably not severe. Noreghelconcerns about possible bias are
periodically highlighted in the summary of survey result

Finally, some of the data on seed markets were not collectesbfala because two pages were
missing from the questionnaire. The results from the ramgithree provinces are similar enough,
however, that a supplementary survey was considered usseye

Farming Systems

The four provinces surveyed encompass a wide range ofeagriegies and soil conditions. However,
the survey locations lie mainly in the drier and hotter ragiwithin the Zambezi Valley, or in mid-
altitude areas extending north out of the valley.

Most areas in the Zambezi Valley are at an altitude of lems #00 m; annual rainfall is 500-800
mm concentrated from Nov to March. Daytime temperaturegedrom 25 to 40°C, causing high rates
of evapotranspiration. Soils tend to be sandy and drougltommon. The main cereal crops are
sorghum, pearl millet, and maize. Cowpea, groundnut, asdava are also common.

Villages situated along the Zambezi River also practioedplain cultivation, exploiting low or
receding water levels along the banks of the river. Sihedavel of the river depends on rainfall across
a catchment extending more than 2000 km west of Mozambidle®ding is common but
unpredictable.

The upland survey areas, north of the Zambezi Valley, arergy characterized by an altitude of
200-1000 m, annual rainfall ranging from 800 to 1400 mm, avnefage temperatures of 20-30°C
during the growing season. The soils range from sandyatasii. Maize is the main cereal crop in this
region, though sorghum and cassava are important in soess.aCowpea and groundnut are also
commonly grown.

Despite the variation in agro-ecology, farming systemshindurvey areas of all four provinces are
remarkably similar. Most farms are small (1.5-5 ha), withange of crops - six different crops on
average. In the drier regions of Tete and Sofala, farmezsmre likely to grow sorghum or pearl
millet in addition to maize (Table 2). In the wetter regiofiZambezia and Nampula, there is less
pearl millet and more rice. Cassava is an important food ardSofala and Nampula but less common
in Tete and Zambezia. Cowpea is the most commonly grownniegerop, followed by groundnut,
pigeonpea, and bambaranut. Sesame is widely grown in S&afdlower is grown by 10-15% of the
sampled farmers in Sofala, Zambezia, and Nampula. Théuptmn of a range of different vegetables
is common; however, the survey did not collect data on véeta

Crop area

Estimates of planted area offer a preliminary basis fécutating seed demand for each crop. Since
the area estimates provided by farmers were viewed asiailes| the area planted to each crop was
calculated from each farmer's estimate of the quantityeed planted. This overestimates the planted
area if farmers re-sow their fields (e.g. due to poor geation or flooding). Since flooding was
common in the survey regions of Sofala, in particular, tfea @stimates for this province are biased
upwards. However, the bias in the other three provinceslisvieel to be small.



Table 2. Major crops grown in the survey areas, 1997/98 seaB*

% of farmers growing each crop

Province Cereals Legumes Other crops
Tete Maize 97 Groundnut 7
White sorghum 70 Cowpea 69
Pearl millet 48 Pigeonpea 29
Bambaranut 13
Sofala Maize 100 Cowpea 96 Sesame 62
White sorghum 99 Groundnut 82 Sunflower 12
Pearl millet 89 Pigeonpea 47
Rice 18 Sugar bean 33
Bambaranut 29
Zambezia Maize 80 Cowpea 63 Sunflower 13
Rice 51 Pigeonpea 61
White sorghum 24 Groundnut 50
Bambaranut 13
Nampula Maize 80 Cowpea 91 Sunflower 24
White sorghum 76 Groundnut 83 Sesame 17
Rice 20 Pigeonpea 54

Bambaranut 50

* Includes crops other than roots and tubers grown by 108towe of households in each province

Based on seed data, small-scale farmers plant an avefageo 3 ha to major cereal and legume
crops in the four provinces (Table 3). However, this féguncludes neither cassava, which is
particularly important in the survey regions of Nampular sweet potato, which is commonly grown
in small plots in all the survey areas. In Sofala, the ar@mates appear high (relative to neighboring
areas in the same province), because large quantitiegiaemsorghum, and pearl millet seed were
freely distributed in two of the three survey districtheTactual area planted to annual field crops in
Sofala is probably closer to 3 ha per household.

The crop area estimates provided for Zambezia and Namppleaa unexpectedly low relative to
neighboring countries in southern Africa with similar ptgtion densities (e.g. 1.8 ha per household
for small-scale farmers in Zimbabwe, CSO 1997). HoweVs eistimates are similar to those reported
by Mozambique's Early Warning System for Food Security ¢(@eonacao do Sistema de Aviso Previo
1998). The estimates for Tete and Sofala are well abovenatienal statistics reported for these
provinces.

These data imply an annual demand for seed for at leastagor field crops. An average farmer in
Tete, for example, requires at least 9 kg of maize seed,d Wwbite sorghum, 5 kg of pearl millet, 7 kg
of groundnut, 5 kg of pigeonpea, and 4 kg of cowpea seeereTare an estimated 267,868 farmers in
Tete - implying a demand of over 9000 t of seed per yedhijprovince alone. Much of this will be
met through seed retained from the previous harvest, lm#theless, the market for seed of improved
varieties should be substantial.



Quantities of grain  harvested

As an initial measure of food (and seed) security, farmezee also asked to estimate the quantity of
grain harvested in 1998 for each field crop. The aggregeaén charvests reported by the survey
households were unexpectedly low (Table 4). These ewtBneoughly match those reported by the
Early Warning System for Food Security. Yet they may alaweehbeen biased by the expectation that
harvest estimates could affect future access to commadigevelopment assistance.

A portion of the grain deficit experienced by most farm $whwolds is probably resolved through
harvests of cassava and sweet potato, particularly in Néam@gnd Zambezia, and to some extent in
Sofala.

As a cross check on their production levels, farmers wekedaso judge their own harvest levels
and food security status (Table 5). Respondents in thréeedbur provinces judged the 1998 harvest
to be worse than the previous two years. In Sofala, Zambanid@Nampula roughly one-third of the

Table 3. Distribution of planted area (mean ha per househlal), 1997/98
season.

Tete Sofala Zambezia Nampula

Maize 0.88 (.55) 0.97* (.83) 0.52 (.81) 0.22  (.33)
White sorghum 0.68 (.81) 1.87* (1.65) 0.16 (.40) 0.23  (.68)
Red sorghum 0.02 (.17) 0.01 (.05) 0.00 () 0.00 (.03)
Pearl millet 1.00 (2.15) 1.77* (1.81) 0.01  (.11) 0.02  (.09)
Groundnut 0.07 (.12) 0.10 (.12) 0.03 (.07) 0.05 (.14)
Pigeonpea 0.08 (.29) 0.09 (.29) 0.23 (.65) 0.05 (.05)
Cowpea 0.06 (.17) 0.13 (.23) 0.06 (.14) 0.05 (.07)
Survey total 2.81 (2.94) 5.07* (3.60) 1.12 (1.25) 0.72 (0.81)
National Crop Estimate** 1.14 1.05 0.92 1.18

Numbers in parentheses are standard deviations

* Estimates are based on seed rates and thus inflated bytieglaf flooded fields. Actual area planted is likely to
be lower

** Coordenacao do Sistema de Aviso Previo 1998

Table 4. Mean quantity of grain harvested (kg per househal) by sample
farmers, 1997/98 season.

Tete Sofala Zambezia Nampula
Maize 354 265 248 163
Red sorghum 2 0 0 3
White sorghum 102 165 51 61
Pearl millet 27 78 0 1
All grains 485 (447) 509 (593) 299 (649) 228 (228)

Up to 10% of households claim they did not harvest in somasdee to floods, etc
Numbers in parentheses are standard deviations




Table 5. Food security status of survey households, 199%8.

Harvest % of respondents evaluating their own food production leaslsurplus,
year just adequate, or deficit
Tete Sofala Zambezia Nampula
1998 surplus 3 surplus 6 surplus 21 surplus 23
deficit 64 deficit 40 deficit 28 deficit 35
1997 surplus 10 surplus 23 surplus 26 surplus 29
deficit 34 deficit 8 deficit 19 deficit 7
1996 surplus 19 surplus 60 surplus 26 surplus 28
deficit 21 deficit 19 deficit 46 deficit 25

survey households experienced a food production deficit. le, Tevo-thirds of the households

reported a deficit. Almost no households claimed to haveod Surplus in Tete and Sofala, whereas
20% of households in the Zambezia and Nampula samplesatedidthey had produced surplus food
for sale.

The significance of the 1997/98 season flooding in the ZamReéver Valley is evident in the shift
of many households in Sofala from a food surplus to a fodididposition between 1996 and 1998.
When the rains were more favorable, in 1995/96, 60% of tmeegad households claimed to have a
production surplus. This was more than twice the rateamny other provincial sample.

In general, there appears to be a wide distribution ofdesnat different levels of productivity in
each of the provincial samples. This implies substarg@pe for intra-provincial and intra-village
trade as the first means to resolve household food defidissrural food markets develop and
infrastructure improves, the proportion of household¢h surplus production can be expected to
increase.

Evolving production patterns

The smallholder cropping system throughout the survegesh is characterized by extensive
cultivation with little or no purchased inputs. Fertéizuse is rare. Manure use is similarly rare as few
households own cattle, goats, or donkeys. Most cultmais done by hand.

This is a semi-subsistence cropping system. The majoritfarofiers remain at the margins of
subsistence. However, a significant minority do appegrable of producing a crop surplus. The
transformation toward more commercialized farming wépdnd on the availability of improved seed
and fertility inputs.

Land is not a significant constraint in most of the survegaar In all four provincial samples, the
majority of farmers have been increasing the area they bese planting to major food staples during
the past 4 years. Maize, white sorghum, pearl milletugdmut, cowpea, and pigeonpea areas have all
expanded in the areas where these crops are commonly pchduc

The survey farmers indicated that the main reason for ttenteexpansion in planted area has been
the need to produce enough food for their own consumptidre frocess of clearing land for
production following post-war resettlement has beenaalgal one. The speed and extent of crop area
growth currently appears to depend more on the availphififamily labor, and the associated costs of
developing new fields, than on seed constraints. Futuraresipn is more likely to be linked with the



growth of the market. During the 1998 survey, approximateg-third of the households in each
survey region indicated they were expanding their cropiarmatder to produce grain for sale. Farmers
in all provinces are pursuing commercial sale of both cegeaiins (particularly maize) and legumes.
However, high transport costs and the limited developmef agricultural markets still severely

constrain commercial activity in most areas.

It was more difficult to obtain a clear explanation for tHecline in area planted by some
households. A small number of respondents cited seed redmst However, this response appears
associated with the expectation of receiving free seed N@®s such as World Vision. The majority
of farmers indicated that seed was readily obtainablieeeifrom their previous season's harvest or
from neighbors.

Structure and Operation of Village Seed Markets

The structure of village seed markets is readily evidenhéndistribution of seed sources used during
the 1997/98 planting season (Table 6). The single mosbritapt seed source for all major crops is the
farmer's own seed stocks retained from the previous séabarvest. At least 70% of the farmers in
each provincial sample obtained seed for major cerealngrdiom their own harvests. When

household seed supplies are inadequate, farmers commeely assistance from neighbors. In
general, 10-30% of households obtained seed of cereatstfreir neighbors.

NGOs represent an important source of seed in areas withgemm®r requirements. During the
1997/98 cropping season, World Vision was an important ceowf seed in regions affected by
floods - particularly in Sofala. Other NGOs, includingtRed Cross, also provided smaller quantities
of maize and sunflower seed in Nampula and Sofala.

In addition, farmers commonly obtain seed from grain merla local retail shops. While a few
retail shops sell commercial seed distributed by the natiseed company, Sementes de Mocambique
(SEMOC), much of the retail seed trade in outlying areasappto be grain which may have been
cleaned for sale as seed. Such transactions appear rglatieee common in Tete.

Finally, the surveys reveal that farmers will often gklong distances to obtain seed of specific
traditional varieties or seed for crops where village seggpkes are limited. Anecdotal evidence
gathered during the initial reconnaissance survey sugglesg-distance seed trade was relatively
more important during the immediate post-war resettlenpeniod. Farmers returned to their original
farming areas and sought seed of favored varieties freends and relatives who had decided not to
migrate during the war.

Village seed market

The strength of the village seed market is evident in tlo@grtion of farmerssupplying seed to their
neighbors. During the 1997/98 planting season, almost 6D&e sample farmers sold, bartered, or
gave seed to their neighbors (Table 7). The proportionraides participating in the market as seed
suppliers was relatively higher in Zambezia and Namputal Bwer in the drier regions of Tete.
Virtually all farmers know of another farmer from whom theyuld obtain seed. These are generally
larger or better than average farmers with a productioplssirbut not specifically producing seed for sale.

Unexpectedly, the majority of households also obtain aigorof their seed supplies from the
village market. Virtually all farmers aim to retain seednir their own harvest, but will readily
approach their neighbors for seed if harvests of any qadsti crop are limited. Some farmers will
search among their neighbors for seed of particular \iasiet
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Table 7. Percentage of farmers participating in the villag seed market, 1997/98.

Tete Sofala Zambezia Nampula
Seed suppliefs 23.9 no data collected  58.9 66.7
Seed demandets 55.5 35.5 73.3 54.4

1.Give out seed via sale, barter, or as a gift
2. Obtain seed through purchase, barter, or gift

In consequence, virtually all households participate eniilage seed market, either as suppliers or
recipients. Many both supply seed, of some varietiesaps;and receive seed of other varieties or crops.

Despite the breadth of participation in village seed tradest transactions are small, and most
households are involved in only one or two transactionsaa@n. For example, the average quantity of
maize seed delivered on the village seed market by an individousehold 'supplier' during the 1997/
98 planting season was 4.2 kg. Only 19% of the househalpiglsng maize seed to the village market
participated in more than one transaction. Though seédideouseholds commonly look to wealthier
neighbors for assistance, no evidence was found of spemdakeed producers or traders. And no
evidence was found of farmers deliberately maintainingdaseed stocks for sale to the community.

The informal character of most trade is evident in the flaat most seed transactions in the local
market take the form of free gifts (Table 8). Small-scalenfers have an obligation to provide at least
small quantities of grain or seed freely to neighboring kobslds in need. The strength of this
obligation has declined as grain markets have become nzededind families migrate over wider areas.
However, the provision of small quantities of free seeuains a common practice throughout southern
Africa. Such transactions carry a reciprocal obligati@nréturn seed (or grain) to the supplying
households when need arises.

Seed sales and pricing

Less than 5% of the survey farmers in Tete and Zambezia seld ® others during the 1997/98
planting season. In Nampula, where more than 10% of theoretents sold seed, grain trade generally
tends to be more monetized. Sales are more likely for largantities of seed. However, there is no
obvious relationship between the crop and the likelihood odsh transaction.

The undeveloped character of the village seed marketsis evident in the mixture of pricing
strategies when sales do take place. Seed sellers werm tas&gte whether their seed price was higher
than, the same as, or lower than the prevailing grain priteeaime of the seed sale. One would expect
seed prices to be higher than grain prices, because sebkty gtandards must be higher than those for
grain. Yet only 39% of seed sales were reported to be at hitfaer the prevailing price of grain.
Almost 30% of transactions were priced equal to grain and B®fer than grain price.

The survey data indicate that the seed price of rice, gmumadnd maize is more likely to be higher
than the grain price. For other crops such as sorghum antirpéket, seed price is more likely to be
equal to or less than the grain price. This may reflect thatively better developed commercial
markets for some grains, but the strength of this retatigp is limited.

The fact that seed prices tend to be equal to or lower than grizes likely reflects the reciprocal
nature of this transaction. This year's seed 'suppliey mead to obtain seed from neighbors next year.
Also, many farmers feel an obligation to poorer memberdh®fdommunity, and will not charge full
market price to poorer neighbors in need of planting seed.
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Table 8. Percentage of farmers involved in seed supply tramstions, 1997/98.

Tete Zambezia Nampula
Maize Sell 4.4 3.3 2.2
barter 5.6 barter 11 barter 2.2
git 100 git 27.8 git  30.0
total 18.9 total 32.2 total 33.3
White sorghum sell 11 sell 2.2 Sell 111
barter 4.4 barter 1.1 barter 0
gift 6.7 gift 4.4 gift 21.1
total 12.2 total 6.7 total 31.1
Groundnut sell 11 sell 2.2 Sell 111
barter 2.2 barter 3.3 barter 11
gift 4.4 gift 7.8 gift  23.3
total 7.8 total 13.3 total 35.5
Pigeonpea sell 11 sell 11 sell 0
barter 0 barter 0 barter 0
gift 3.3 gift 6.7 gift 11
total 4.4 total 7.8 total 1.1
Suppliers of seed
of any of the 4 crops 22.2 42.2 60.0

No data collected from Sofala

Seed Selection and Storage Practices

The performance of the village seed market can be partljpaten in terms of the quality of local seed

selection and storage practices. These practices infuleoth the likelihood that a farmer will have to

obtain seed from a neighbor, as well as the quality of skely Ito be available. Selection and storage
methods affect the purity of seed stocks, the intensity néwaerosion, the spread of plant diseases,
and germination rates.

Seed selection

Seed selection is best done in the field before the harwdstn the farmer can select seed based on
plant type as well as the quality of the grain. The likeldhad insect infestation is also reduced if
grains are carefully chosen and immediately treated amédsto

Seed selection in the field is practiced by 10-20% of fasme Tete, and 15-30% of farmers in
Zambezia. However, the practice is rare in Sofala and N&anpthe reasons for this difference are
unknown.

The majority of respondents in the four provinces seleeirtseed after the crop is harvested, and
before it is threshed. The common practice is to selectsahdside grain heads or unshelled legume
pods for seed storage after a crop is brought in from #idsfi These are chosen for the size and shape
of the grain (or seed pod), the lack of insects, and thenaksef disease symptoms.
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In contrast to the other provinces, the majority of hoosaéh in Sofala select their seed only after
threshing, but before the grain is stored. For maize sbedheads are stored intact; for sorghum and
millet the seed is removed from the head. The reason ésethlifferences is not known.

A few households select seed from their grain stocks. fatis an unusual practice, most likely to
be employed if seed stocks have been lost.

Farmers clearly recognize the difference between grathseed, even in the context of free seed
transactions between households. Of the farmers sugplyé®ed to their neighbors, approximately
86% derived this seed from their household seed stockspaly 14% from household grain supplies.

Even if farmers have to resort to grain stocks as a sourseeal, they will still sort through these
stocks to select planting seed. Similarly, when seeaigybt in the village grain market, farmers will
discard small or broken grains, saving the larger, whodéngrfor planting.

Seed  storage

Respondents in all four provinces cited storage losses easntist important seed-related problem.
During the reconnaissance survey, farmers commonlgddér advice on how to improve storage
practices. Most respondents complained about lossesadinsects and rats.

Unexpectedly, farmers rarely treated seed before stordgee of the farmers in the Zambezia
sample treated the seed of any of their major field crombl€l 9). Ash treatments or insecticide
treatments are used by 10-20% of farmers in Tete and Sofaflew Aarmers in Tete used insecticide.
Pre-storage seed treatment is more likely to be used farggthan for legumes.

No measurements were taken of the actual level of seedgstdosses. Thus, it is difficult to
estimate the true severity of this problem. Nonetheleammdrs were sufficiently concerned about
storage constraints to request a technical assistanmgrgm on improved selection and storage
practices. Futher data collection may help target thisstessie.

Impact of NGO Interventions

Between the 1986787 and 1996/97 seasons, World Visiorikditgd more than 12,500 t of seed in the
four provinces targeted in these surveys - over 7000 t ofersged, 1700 t of sorghum, 1100 t of pearl
millet, 1500 t of groundnut, 1200 t of cowpea, and 300 igépnpea seed (see Annex for details). The
seed distribution program peaked at the beginning of ®@4/B5 cropping season when 3780 t of
maize seed was distributed to an estimated 728,000 bearédiei This is enough seed to plant 190,000
ha of maize or roughly 0.25 ha per beneficiary. During the7i®®season just prior to the survey, over
58 t each of sorghum and pearl millet seed were again distdbfree, largely to flood victims in
Sofala province.

In an effort to encourage the development of rural seed aaddessen the dependence on free seed
handouts, World Vision also pursued a small seed salegr@moduring the 1997/98 planting season.
World Vision produced its own seed, and either sold thisctirérom its district offices or encouraged
sales through small-scale seed retailers. The NGO viewsldpment of retail seed markets as a
medium-term goal.

The impacts of World Vision's seed delivery programs affecdit to measure given that most seed
was delivered at least 3 years before the survey took placevirtually impossible, for example, to
assess the direct contributions of the relief seed toédtmld food security. While there is evidence
that the severity of seed shortfalls may have been overasim the relief programs undoubtedly
contributed to the expansion of crop area and to the disstimmof new varieties.
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Table 9. Percentage of farmers applying different seedréatments, 1998 (two
most Important treatments only).

Tete Sofala Nampula
Maize ash 8 ash 16 ash [¢]
insecticide 6 insecticide 1 other 16
White sorghum ash 5 ash 19 ash 2
insecticide 7 insecticide 1 other 19
Pearl millet ash 5 ash 19 *
insecticide 10 insecticide 0
Groundnut ash 5 ash 4 ash 0
insecticide 7 insecticide 0 other 0
Pigeonpea ash 4 ash 0 ash 0
insecticide 0 insecticide 0 other 12
Cowpea ash 6 ash 9 ash 0
insecticide 7 insecticide 0 other 2

None of the survey farmers in Zambezia used any form of seathtent
* Less than 10% of farmers grow the crop

Table 10. Percentage of households ever to have run ooftseed, 1997/98.

Tete Sofala Zambezia Nampula

Maize 67.8 37.7 72.2 15.3
White sorghum 63.5 36.0 77.3 7.5
Pearl millet 65.1 33.7 * *
Groundnut 74.3 29.7 82.2 48.0
Pigeonpea 42.9 19.0 76.4 6.1
Beans * 26.7 60.0 *
Cowpea 64.5 31.3 75.4 24.4
Rice * * 63.0 44.4

* less than 10% of farmers grow the crop

Severity of seed security constraints

The primary justification for most seed delivery effobg NGOs such as World Vision has been the
need to provide seed for households with limited or no ab&l stocks. However, evidence of the
severity of seed security constraints across the survegeseholds is variable.

One conservative measure of seed security constrainke igroportion of householdser running
out of seed of the target crops. According to the 1998eysvin Tete and Zambezia, three-quarters of
the respondents claimed they had entirely lost their ignéeed of one or more crops at some point
during their farming life (Table 10). One-quarter claimexVer to have run out of seed.
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Unexpectedly, in Sofala and Nampula, only one-third ofdedwlds claim to have ever run out of
seed. Two-thirds claimed to have never run out. While oadpnts in Nampula are situated in
relatively favorable rainfall zones, those in the Sofalmsle generally face high risks. The areas of
Sofala covered by the survey were severely affected, duhie previous 10 years, by the war, floods,
and drought. The reason for the large, apparent differéencseed insecurity between neighboring
provinces is unknown. However, a growing array of surveidence from other parts of southern
Africa (e.g. Rohrbach and Makwaje 1999, Rohrbach 1997gaksvthat small-scale farmers tend to
successfully maintain their seed stocks despite floodsdaodght.

A second, less rigorous measure of seed insecurity is htsn édrmers lose their seed stocks. The
survey data also reveal substantial variability in thdrtgmof seed losses within any given community.
Evidence is lacking of a wholesale seed loss in any singienwunity. Rather, in any particular year,
some households run short of seed, while others are almhaitttain their seed stocks.

For example, in Tete, approximately 8% of farm householsisrén out of maize seed in 1997; 29%
in 1996; 12% in 1995, and 12% in 1994 (Table 11). In Sofalap% of farmers frequently have
difficulty maintaining maize seed stocks. Approximat@y% of households only occasionally run out
of maize seed. The remaining 70% almost always have at least seed for planting.

The situation for legume seed appears similar. For exantpe likelihood of farmers losing their
entire groundnut seed stock is only marginally higher theat for maize (Table 12). Over 70% of
farmers in Sofala and 50% in Nampula claim to have neverthest entire groundnut seed stock.
Only 10-20% of households appear to be at frequent risleed $osses. This is surprising given that

Table 11. Last year in which households ran out of maizeeed, 1990s (cited by
% of households).

Cropping season Tete Sofala Zambezia Nampula
1997/98 8.0 11 0 4.2
1996/97 28.7 3.3 19.4 4.2
1995/96 115 6.7 19.4 4.2
1994/95 11.5 7.8 18.1 14
1993/94 2.3 2.2 11.1 0

Prior to 1993 4.6 15.6 4.2 14
Never ran out 33.3 63.3 27.8 84.7

Table 12. Last year in which households ran out of groundnuseed, 1990s (cited
by % of households).

Cropping season Tete Sofala Zambezia Nampula

1997/98 17.1 0 2.2 2.7
1996/97 27.1 5.4 111 20.0
1995/96 10.0 4.1 22.2 6.7
1994/95 114 5.4 17.7 10.7
1993/94 4.3 0 20.0 2.7
Prior to 1993 4.3 135 6.7 5.3
Never ran out 25.7 71.6 20.0 52.0
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groundnut area planted by smallholders in southern Afrezads to fluctuate depending on the
previous season's rainfall - declining after a drought #reh rebuilding slowly during favorable
seasons. The survey data suggest, however, that area shargeelated to the quantity of seed
available to any given household, rather than to the olvavalilability of seed in the community.

Based on the limited evidence of this survey, the commiew that most households had entirely
lost their seed stocks by the time they were being resettiedthe war appears untrue. Many farmers
carried seed back to Mozambique from Zimbabwe, Zambia Meldwi. Farmers also quickly sought
planting seed from communities that had remained in Mozqu®iduring the war. Given the
importance of seed for resettlement, it should not be ®imngrthat farmers sought planting material
from multiple sources.

Nonetheless, the seed provided by World Vision and othe®#l@most undoubtedly speeded the
recovery of agricultural production in Mozambique, allow recipients to plant larger areas.

Though farmers are less likely to lose their seed stdwks is commonly assumed, many still face
frequent seed shortages. Particularly for legume cregairing higher seeding rates, stocks are likely
to be inadequate to meet planting plans. Farmers stilh détee preferred varieties.

These survey data suggest, however, that the efficiehmlief programs may be improved through
better targeting of relief seed to build stocks of preféwarieties and introduce new varieties. Smaller
quantities of better targeted seed are likely to be moreabdt than larger quantities of seed of
whatever varieties happen to be available on the market.

Sources of seed security

Seed relief programs also need to take account of the fattfahmers commonly rely on several
alternative sources of seed when their household suppliesshort. The survey respondents were
asked to specify which sources they most commonly turneshin they last ran out of stocks. As
expected, the most important single source is other farmersneighbors or farmers in more distant
communities (Table 13). This corresponds with the evigethat in any given year, only a minority of
farmers run out of seed altogether. World Vision was thersgenost important source. This seed was
generally distributed free of charge. Yet many of theseestrmers also turn to the grain market as a
potential source of seed. Ten to fifteen percent of househstate they have been able to purchase
seed from a store. Most of the retail outlets named appear tochl shops. While a few of these may
be selling modern varieties, most are likely to be sellirgrg

Table 13. Percentage of households citing alternative soces where they
obtained seed after stocks last ran out, 1990s (all 4 provias).

White Pearl
Maize sorghum millet Groundnut Pigeonpea Cowpea
Neighbor 36.8 35.5 22.8 38.8 43.1 38.6
World Vision 36.2 16.4 40.4 21.8 15.4 27.6
Distant farmer 17.8 20.4 33.3 23.8 12.3 17.3
Grain market 16.5 7.9 14.0 21.8 33.8 18.9
Store 13.8 9.9 17.5 11.6 7.7 14.2
Other NGO 0.7 1.3 18 14 15 1.6
Other 5.9 5.3 8.8 4.8 15 3.9

Responses may add to more than 100% if farmers received $men multiple sources
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Table 14. Percentage of households citing alternative soces where seed was
obtained after stocks last ran out — stratified by farmes receiving or not
receiving NGO support, 1990s.

Received seed from NGO Did not receive seed from NGO
Neighbor 30 60
World Vision 38 0
Distant farmer 22 18
Grain market 19 14
Store 13 7
Other NGO 2 0
Other 5 5

More than one response is possible per household

Another measure of the relative significance of NGO ingations is a comparison of seed sources
(when stocks run out) among households with and withoutsscco NGO emergency seed. The main
difference between these two groups is the degree of oelian neighbors. Farmers receiving seed
from NGOs (mostly from World Vision) also look to neighba@nsd the market as alternative sources
(Table 14). Farmers without access to NGO seed rely alewistely on neighbors. By implication,
trade of seed between farmers is more developed in these woities.

Again, these data suggest the significance of variabdsel® within individual communities. In
general, some farmers have seed while others run shortstivey evidence indicates village seed
stocks are often available even under conditions of seveoalig or drought. NGO interventions
tend to supplement these village seed stocks. In many ctheeadditional relief seed may be critically
important for helping farmers plant enough area to meetlyafobd requirements. However, more
information is needed about seed security options at th&gei level, before large quantities of seed
are dumped on the local market.

Development interventions supporting the improved maiatee of household seed stocks, and
encouraging greater seed trade between households, roaid@ra more sustainable source of seed
security than periodic relief deliveries through NGOscl$ strategies build on the foundation of inter-
village and intra-village seed trade already in existeN@0O seed may still occasionally be necessary
in small areas with particularly severe emergencies thistrequirement is likely to be exceptional.
The survey evidence clearly indicates that the wholesale ddcommunity seed stocks is uncommon.

Impact of NGO seed distribution on area planted

The survey data offer no direct evidence that the distiobuof seed by NGOs has increased the crop
area in the target provinces. In three of the four provin(®sfala, Zambezia, Nampula), both
recipients and non-recipients (at any time during the iptesv4 years) of free seed planted about the
same area to most major crops (Table 15). Unexpectedlyatterecipients of free seed in Tete appear
to have planted smaller areas for most major crops comgaradn-recipients.

There are many possible explanations for these anomaliest ™ the recipients of free seed were
probably poorer households displaced by the war. Many wettgning to Mozambique with almost
no farming resources. The seed (and tools) distributed byldMdision probably improved the
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Table 15. Comparison of average area (ha) planted by recipnts (past 4 years)
and non-recipients of NGO seed; 1997/98 season.

Tete Sofald Zambezia Nampula

Maize

recipients 0.61 0.89 0.58 0.31*
non-recipients 0.92 1.15 0.49 0.17
White sorghum

recipients 0.36 1.73 0.14 0.16
non-recipients 0.73 2.20 0.17 0.27
Pearl millet

recipients 0.27 1.75 0.00 0.02
non-recipients 111 1.80 0.02 0.02
Groundnut

recipients 0.10 0.11 0.04 0.09
non-recipients 0.11 0.22 0.08 0.12
Pigeonpea

recipients 0.20 0.12 0.05* 0.05
non-recipients 0.06 0.03 0.32 0.05
Cowpea

recipients 0.02 0.14 0.05 0.04
non-recipients 0.07 0.11 0.06 0.05
Rice

recipients 0.00 0.01 0.09 0.00
non-recipients 0.00 0.01 0.04 0.01
Total of major crop%

recipients 1.49 4.74 0.93 0.61
non-recipients 2.96 5.39 1.13 0.63

* significantly different at 5% level

1. Estimates are based on seed rates and thus inflategplanting of flooded fields. Actual area planted is likely t
be lower

2. Except cassava and sweet potato

agricultural resource base of these households to a pairitas to that of non-migrants. Once
households returned to their land, labor - rather tham lar seed - was likely to be the most
constraining input, because the first priority for manyhafse households was to clear new land or re-
clear old fields.

Introduction of new varieties

The main, longer term contribution of World Vision's emaargy seed delivery programs appears to
have been the introduction of acceptable, new varietige the village cropping system. The
distribution of adoption of modern varieties is closelyatetl to the receipt of NGO seed. More
specifically, over 80% of the adopters of modern vae®tof maize, and virtually all adopters of
modern varieties of white sorghum, pearl millet, growndrand cowpea, have received NGO seed
(largely from World Vision) during the past 4 years (Tab.'1

1. Other adopters may have received seed from World Visioradrlier years, but not during the period 1994/95 to
97/98.
17



Table 16. Influence of NGO seed distribution on adoption bmodern varieties,
1998.

% of adopters who received NGO % of adopters who did
seed within the past 4 years not receive NGO seed
Maize 80.4 19.6
White sorghum 100 0
Pearl millet 100 0
Groundnut 94.7 5.3
Cowpea 100 0

Table 17. Percentage of households growing modern varieds, 1997/98.

Tete Sofala Zambezia Nampula
Maize 62.5 79.8 43.3 78.1
White sorghum 4.9 45.6 0 0
Pearl millet 0 83.3 0 0
Groundnut 52.2 55.1 0 14
Cowpea 5.4 92.5 10.0 0
Rice Crop not grown 54.5 2.2 57.1

Roughly 20% of observations are missing because farmenafidnow variety name. This may bias adoption rates
downward

Only one alternative source of new maize varieties is knole single national seed company,
SEMOC, sold small quantities of the varieties Matuba aBMOC 1 through its retail outlets in urban
business centers such as Tete. However, few farmers dwbsto this seed. In most of the survey
areas, World Vision was the only initial source of newie@es.

Many of the 20% of adopters who did not receive NGO seedin@uthe 1994/95 to 1997/98
period), likely received this seed in earlier years or frisighboring farmers. Also, the transfer of new
varieties between neighbors represents an importaribeeil impact of World Vision's seed delivery
programs. Such transfers were highly likely given the comraccurrence of seed trade between farm
households. It is therefore reasonable to conclude thatally all the adoption of new varieties can be
linked, either directly or indirectly, with NGO' distridons.

Adoption rates vary widely, however, for different cropsodern varieties of maize have been well
accepted in most of the survey communities. Over twadthof the respondents growing maize were
planting modern varieties in 1997/98 (Table 17). Thimpares with a limited acceptance of modern
varieties of white sorghum and pearl millet. Farmers weiléng to plant the free sorghum and pearl
millet seed distributed by World Vision. However, they eppto have been unwilling to subsequently
maintain these varieties, often turning back to theiritragal varieties the following season.

The extent of the rejection of the white sorghum and pedietnseed was surprising given earlier
reconnaissance survey results indicating a preferencethferearlier maturity offered by these
varieties. There may, however, have been problems witth geality. The pearl millet, in particular,
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was likely a mixture of improved and landrace seed grown bybabwean farmers. The sorghum seed
may also have been mixéd.

New varieties of groundnut have been generally acceptect®d dnd Sofala and new rice varieties
have been widely adopted (among the growers of these ciop@ofala and Nampula.

As part of the impact assessment, farmers were asked whycttese to adopt the new varieties.
The single most important reason cited was the availatofiseed (Table 18). This is because farmers
had little or no choice of varieties received. Many had nowdedge of the varieties they were
receiving.

Table 18. Percentage of households citing alternative resans for planting new
varieties, 1997/98 season.

Seed available High yield Early maturity Good flavor
Maize 76.2 50.5 40.7 20.6
White sorghum 97.7 25.0 6.8 2.3
Pearl millet 100 2.5 10.0 0
Groundnut 89.3 34.7 25.3 16.0
Cowpea 89.5 10.5 14.0 10.5
Rice 53.3 6.7 20.0 53.3

Ultimately, the greater acceptability of the new maizeyugidnut, and rice varieties is apparent in
the identification of additional quality traits favorirteir adoption. In the case of maize, adopters
commonly noted improved grain yields as well as early nitgtuand acceptable taste. In the case of
groundnut, farmers also cited yield gains, and the advestayf earlier maturity. Farmers also
expressed a preference for the taste of the newly disedbuarieties of rice.

Yield gains

Though many farmers cited yield gains as ajustificatmmcbntinuing to plant new varieties, the true
level of these gains is difficult to estimate. Varidilin management practices and growing
conditions inherent in cross-sectional production datakmdhe response to changes in seed alone.
This is particularly true in a semi-subsistence productigstem with low levels of management.

The survey evidence highlights the yield gains being aduevith new rice varieties - a crop more
likely to be grown under favorable management (Table wever, the survey data offer no
evidence of major yield gains for crops other than riceops more likely to be grown under poorer
and more variable management conditions. The correspgnevidence of yield gains in World
Vision's on-farm trials (World Vision, undated) suggetite value of combining seed delivery with
efforts to improve crop management practices.

2. Seed quality problems are common when seed is sought at short notice prior to the planting season. Much of the
seed distributed in Mozambique was originally obtained from Zimbabwe, where seed of open-pollinated crops such
as white sorghum and pearl millet is often produced under contract by small-scale farmers. However, close
monitoring of the purity of seed purchased from small-scale farmers is difficult. Further, when the demand for
emergency seed is higher than available stocks, companies sometimes purchase grain on the open market and try
to clean this to seed specifications. The resulting "seed" is likely to germinate and provide a reasonable harvest.
However, the productivity gains possible with pure seed may be lost.
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Table 19. Comparison of average grain yields (kg hH from modern versus
traditional varieties, 1997/98 season.

Tete Sofala Zambezia Nampula
Maize
modern 570 488 950 1816
traditional 484 475 942 1697
White sorghum B .
modern 500 256
traditional 340 168 200 259
Pearl millet
modern - 111* - -
traditional 152 37 - 76
Groundnut (unshelled) }
modern 397 488 405
traditional 441 539 1883 1991
Cowpea R
modern 239 270 381
traditional 306 256 543 913
Rice
modern - 1540 - 2307
traditional - 1102 1845 1829

— = less than 5 observations

* statistically significant difference at 5% level

These yield estimates are highly dependent on the accurdmstimated seed rates and harvests. They should be
viewed as orders of magnitude only. In most cases ther@ wdde and relatively flat distribution between low and tig
yields. Therefore, the differences are not statistigaignificant.

Varietal diversity

One sign of the strength of local seed systems is the eaongnproduction of a wide range of
traditional varieties despite severe shocks associatéd war, floods, and drought. Farmers attach
priority to maintaining basic seed supplies even amidsitipal conflict and extreme weather
conditions. These seed stocks are also being maintainegitenof the distribution of large quantities
of free seed.

During the 1997/98 cropping season, two-thirds of the eyuriouseholds continued to plant
traditional varieties of maize (Table 20). Most farmersnf#d the new maize varieties distributed by
World Vision side by side with traditional varieties. Fams may still be testing the drought resistance,
pest resistance, or other traits of the new varieties besbiting entirely out of their traditional
germplasm. Alternatively, and more likely, the new andditianal varieties are viewed as
complementary. Each carries traits which farmers wowdd to maintain. A fuller characterization of
the relative value of these alternative traits may prowdkiable insights for the national breeding
program.

Virtually all households, regardless of whether or noytheceived free seed of modern varieties,
continue to plant traditional varieties of white sorghund @earl millet. Most also continue to plant
traditional legume and rice varieties.
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Table 20. Percentage of households planting traditional arieties, 1997/98.

Tete Sofala Zambezia Nampula
Maize 63.6 51.6 60.8 63.5
White sorghum 98.4 95.6 100 100
Pearl millet 100 73.4 100 100
Groundnut 50.0 75.0 100 98.7
Cowpea 95.0 75.8 91.5 100
Rice - 81.3 97.8 56.3

Roughly 20% of observations are missing because farmer didknow variety name. This might bias adoption rates for
traditional varieties downward

Table 21. Average number of varieties grown per district,1998.

Tete Sofala Zambezia Nampula
Maize 11 varieties 4 varieties 6 varieties 8 varieties
White sorghum 11 varieties 6 varieties 2 varieties 7 varieties
Pearl millet 7 varieties 3 varieties 1 variety 1 variety
Groundnut 8 varieties 3 varieties 4 varieties 7 varieties
Pigeonpea 2 varieties 1 variety 6 varieties 4 varieties

Table 22. Number of varieties grown, cited by % of households 1998.

Tete Sofala Zambezia Nampula

Maize one 62% one 65% one 99% one 76%
two 36% two 35% two 1 % two 22%
three 1% three 2%
four 1%

White sorghum one 72% one 52% one 100% one 73%
two 25% two 44% two 25%
three 3% three 3% three 2%

Pearl millet one 97% one 90% one 100%
two 3% two 10%

It is difficult to determine, from the survey evidence, wWiex farmers lost any traditional
germplasm. The survey data indicate, however, that cwsimunities were still growing an array of
different varieties for most crops. The survey countee mlumber of different names that farmers
within a single district identify for their varieti€sBy this calculation, the number of maize varieties
grown ranges from 3 in one district in Sofala, to 15 in &ridisin Tete (Table 21). At province level,
the mean ranges from 4 varieties grown per district ifal8pto 11 varieties per district in Tete.

Most farmers choose to plant only one variety of most créfmsvever, 20-45% of farmers plant

3. This assumes that variety names do not change acroseenifparts of a district.
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two varieties of a given crop (Table 22). A few farmers (¢58taintain wider germplasm bases,
planting 3 or more varieties of some crops. Multiple vae®tvere much less common in legume crops
than in cereals. Local or traditional varieties are stilnawonly grown for all major crops.

Village seed systems have shown remarkable resilience intai@ing germplasm diversity, just as
they have in maintaining seed stocks. While individuaiifers undoubtedly lost seed of preferred
varieties, communities as a whole do not appear to have losh rof their germplasm, and a wide
range of traditional germplasm is still grown. Lost véigs are commonly obtained from neighbors. If
seed is not available within the community, farmers wilinsbimes travel long distances in search of
these varieties. The most conservative interpretationvaiflale evidence is that germplasm losses
were limited - certainly more limited than might have begpested.

Development Options for the Rural Seed Market

In regions of the world where agriculture is highly commalized, seed supply is largely a private
function. The seed system is highly competitive, and idetu both large companies for major
commercial crops and smaller companies targeting redioncrop-specific market niches. Two major
factors, however, limit the development and coverage aaframercial seed industry in Mozambique.

First, commercial seed trade is severely constrained Hy thamsport and distribution costs. Selling
prices can double or triple between a central processipgtded a retail outlet in a distant rural area.
High prices discourage seed purchases, and increase kiseofisrade investment.

Second, the development of a commercial seed market istradmed by uncertainty regarding
levels of demand. A commercial company must first deteenvihether farmers are interested in a new
variety. Yet even if demand can be documented, privatesinvents in developing seed trade channels
are placed at risk by the possibility of free seed distrdrutby government or NGOs. Farmers
accustomed to receiving free seed may be reluctant to pseclseed on the commercial market.
Investments in developing retail trading channels wél donstrained by even the possibility of free
seed distribution in the future.

Estimation of seed demand is further complicated by unicgytabout farmers' willingness to pay
for seed of open- or self-pollinated varieties, once thetaioban initial stock of a particular variety.
Farmers generally appear satisfied with seed retairmd the previous harvest. While breeders often
suggest that farmers ought to enter the market every twoutoyears to 'purify’ their seed stocks,
there is little evidence to suggest that farmers are greathcerned about seed purity. Farmers may
not perceive substantial losses in seed purity over timethey may view the diversity of their
germplasm as a means to offset production risks. Soméipatbry plant breeders suggest farmers
are better off with a more diverse array of genetic material.

Commercial seed demand may also depend on input and produket conditions. While many
seed companies maintain high quality standards, many ratsiet seed of more variable quality.
Farmers may relate poor quality seed obtained throughf pelbgrams with the quality of commercial
seed stocks. Demand is also affected by the degree of conmateaton of crop production. Much of
Mozambique's smallholder crop production is semi-subsist in orientation.

The combination of high marketing costs and uncertainty ewvergly limit private sector
investments in seed production in Mozambique that stropgétic support is necessary for the
development of national seed systems. The developmeailecige is to target public assistance in
directions most likely to stimulate a set of complementang austainable private investments -
particularly those extending to rural areas.
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The surveys reported in this study provide no evidence NMwambique's formal seed system,
essentially made up of the single national seed company@®EMeaches rural households in the four
major provinces of central Mozambique. In contrast,shevey evidence highlights the existence of an
active, informal, village seed system. This dynamic vilaged system offers a logical starting point
for renewed efforts to strengthen national seed tradevepment efforts are needed both to
strengthen this village seed system and to build sustiiniamixs between the formal and informal seed
markets. Public intervention should place a priority atrdducing and disseminating new varieties
and improving household seed security. Development progghould also target the establishment of
a more competitive private seed sector encompassing &rdadestments in seed multiplication,
distribution, and trade. Four specific objectives meoihgsideration:

* Improving household seed security

« Improving the efficiency of emergency seed supply progra
* Improving the flow of new varieties to rural communities

« Developing retail seed trade in the rural market.

Improving household seed security

Most small-scale farmers in the survey identified seedityuand storage as their main seed-related
difficulties. Farmers want assistance in identifyinghtealogies to help them better maintain their own
seed stocks. If these stocks run short, they want an assuthacneighbors have been able to keep
their own stocks in good condition. The main problems aseds to insects and rats.

Some farmers also expressed interest in selection teedsigp improve the purity of their varieties.
However, loss of seed purity does not appear to be a majeeco. While farmers clearly distinguish
alternative varieties, no evidence was found of delibesaed plot isolations. Instead, varieties are
often distinguished by their plant aspect in the field, othe/characteristics of the seed at the point of
threshing. During the reconnaissance survey, farmergdtetli a perception that they could obtain
particular varieties from mixed plots simply through caftefelection at harvest. However, the
accuracy of this phenotypic selection was not verifiedrduthe survey.

There may be scope for interventions targeting the prawisif information about seed purity and
the need for isolations. Farmers may gain from advice réggtie advantages of seed selection in the
field, as opposed to selection at the point of threshimgven after threshing. Field selection may also
reduce postharvest losses to insects.

Larger gains are likely to be derived by providing betteiays for seed storage. In order to design
appropriate interventions, analysts should first eatduthe level of seed losses commonly
encountered for different crops. Development strategan then be tailored to particular crops.

Solutions are likely to involve simple seed treatments aetteh locally available storage
containers. Interventions targeting successful mudtiryseed storage might target farmers interested
in commercializing their seed trade. Most farmers, haveonly aim to store seed for the period from
harvest to the next planting.

Improvements in seed storage are likely to translate inforored, annual seed supply in the
village. This may be the best option both for preservirgglitonal germplasm and assuring most
households have ready access to small quantities of seedsaey to meet their annual needs. This is
the most practical means to improve household seed seaidnityany of the poorest members of any
community. Yet in addition, better seed selection andast®rpractices also offer an important
necessary condition for the further development of tilege seed market.
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Improving the efficiency of emergency seed supply programs

The survey evidence suggests village seed systems aréleapfameeting all but the most severe
supply shortfalls. Donors need to be cautioned about temiegrto over-estimate emergency seed
needs. However, disaster relief will still occasionably required. In order to be efficient, emergency
relief must be targeted at households with the most sepesduction constraints. ldeally, the
provision of emergency seed should help build, rather tlhampete with, the nascent commercial seed
market.

In most cases, distribution of free seed must end. Fregldisbn encourages the view that seed has
limited value, and directly undermines efforts to develammmmercial seed market. Most households
can readily afford the limited cost of most varieties ofdseThe constraint is not money, but the
availability of seed on the rural market. Emergency siggplargeted toward the most destitute farmers
can retain an element of commercial value if provided thhowouchers encashable at retail
distribution outlets. Such interventions encourage theetbpment of rural seed trade while targeting
farmers in greatest need.

The larger constraint is the difficulty of supplying quglieed at a reasonable cost. Two options for
promoting sustainable, emergency seed supply may be @mesidFirst, governments and donors can
encourage greater seed trade from surplus to deficioneg Emergencies are often fairly localized.
Farmers in upland areas can be encouraged to sell seedsealf tlean grain for use as seed, to farmers
in areas affected by floods. Insofar as droughts are loedlifarmers in neighboring regions with
similar agro-ecologies could be encouraged to trade seed.sBed movements should not be
encouraged between regions with substantially differgmb-@cologies. Such opportunities can be
facilitated by developing seed market information systeha track both seed availability and the
range of varieties grown.

A second way to resolve larger regional shortfalls is thenteaiance of national or regional seed
security stocks. Public investments in grain security ktcare common throughout southern Africa.
Yet there is little complementary investment in maintagnthe seed necessary to rebuild production
capabilities following seasons of severe drought. A feedseompanies in southern Africa (in South
Africa, Zimbabwe, and Zambia) maintain stocks in anttipn of emergency demand (Rusike and
Rohrbach 1998). This practice has arisen in response tastemsdemand for emergency seed since
the 1991/92 drought. However, such reliance on regioradkst creates a dependence on whatever
varieties foreign seed companies happen to maintain. Irpalse part of this stock has consisted of
grain purchased for sale as seed in anticipation of an emeyg

One option for resolving this dependence is for the Gowemt of Mozambique to invest in
maintaining an emergency seed stock. The costs of thisvarion can be limited if this strategy is
pursued in combination with the commercial seed sectmrekample, a commercial company such as
SEMOC could take responsibility for maintaining a minimseed supply of varieties suitable for
drought-prone regions. The costs of maintaining this st@k be divided between the company and
the government. Insofar as the stock is sold, no liabilipuhd be incurred. However, the government
might agree to pay part of the costs of maintaining a seedhiome that is ultimately unsold. The
maximum liability could be the difference between the se®tltae prevailing grain price - assuming
the unsold seed could be readily sold on the grain markbeiémergency stock was not needed.

Such strategies shift the focus of emergency seed supplymszh from the delivery of free seed
toward the development of commercial seed markets. Dosgistance should be targeted toward the
establishment of such capabilities, at both national \d@ldge levels.
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Improving the flow of new varieties to rural communities

Investments in the development of new crop varieties pi®wio payoff unless seed of these varieties
is distributed to and adopted by farmers. Yet seed midéipbn and distribution remain problematic
for open-pollinated varieties, crops of low commercimferest, and crops with low seed-to-grain
multiplication ratios.

One development option may be to use village seed systentaasals for the introduction of new
varieties. One or two better than average farmers could lbetsé by the community to act as entry
points for new varieties provided by the research or esitenservices. These farmers would multiply
small quantities of seed for sale to neighbors within tbenrounity. Selection of varieties for
multiplication could be a community decision; and différearieties might be selected each season.

In effect, the village seed market would be developed asnduibfor an evolving set of new
varieties. Recognizing that the demand for any particudaiety is likely to fall within a few years of
its introduction, emphasis would be placed on distrilutinchanging array of germplasm.

Note that this model does not depend upon the developmeargvofmarket infrastructure or new
trading relationships. Rather, it capitalizes on ttiadial, functioning seed trade relationships within
village communities. As such, it avoids the pitfalls afny seed multiplication schemes led by NGOs
in neighboring countries that successfully encourageyniarmers to multiply large quantities of seed
that they then have difficulty selling. If seed productismoncentrated in a small area, seed marketing
becomes a constraint. If seed production is highly deabned, seed trade between neighboring
households is more likely.

Developing retail seed trade in the rural market

The prospects for commercializing rural seed trade rerwabe tested. This survey highlights the fact
that most transactions on the village seed market are frelgaoge. Community obligations influence
prices and the likelihood of transactions. However, éheught to be scope for commercializing a
portion of this trade, insofar as farmers value seed yuahd choice.

The only way to test commercial demand for quality seed idacephigh-quality seed on the retail
market. A rough, initial approximation of this demand wgthered during the survey by asking
farmers about the frequency with which they might be williogourchase seed in the rural market.
Most farmers expressed interest in the commercial market.in a remarkably consistent set of
responses, only 10-15% of households expressed an inter@snual seed purchases (Table 23). Half
to two-thirds of the surveyed households indicated theyldvonly be willing to purchase fresh seed
after a drought. This distribution of interest in the kedrappears similar across the four provinces.

These data should be interpreted with caution given the déekperience with commercial seed
sales. The reluctance to rely on commercial deliveries paatty reflect past experience with the sale
of grain as seed on the village market. This may also atdithat farmers do not perceive the value of
periodically renewing the purity of their seed stocks. Sehperceptions could change, however, if the
market offered a clearly distinguishable, pure seed dfqadar varieties. The retail market would also
be expected to grow if it served as a source for new, maréuptive varieties.

Two sorts of interventions targeting the testing and dgwekent of a commercial seed market at the
village level can be tested. One option is to encourage SEM® seed companies from neighboring
Malawi or Zimbabwe, to test-market small packs of seedew varieties of a range of different crops.
Such a program would aim to introduce new varieties inéowuillage seed system, and test the level of
retail demand for the small pack seed.
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Table 23. Percentage of households willing to purchase seed varying
intervals, 1998.

Tete Zambezia Nampula
Maize every year 14 every year 2 every year 3
every 2 years 23 every 2 years 50 every 2 years 45
after drought 51 after drought 45 after drought 13
White sorghum  every year 12 every year 5 every year 6
every 2 years 20 every 2 years 43 every 2 years 32
after drought 61 after drought 52 after drought 21
Pearl millet every year 10 every year 0 every year 13
every 2 years 18 every 2 years 88 every 2 years 38
after drought 67 after drought 13 after drought 25
Groundnut every year 12 every year 0 every year 7
every 2 years 28 every 2 years 47 every 2 years 68
after drought 55 after drought 52 after drought 11
Pigeonpea every year 9 every year 3 every year 7
every 2 years 6 every 2 years 49 every 2 years 32
after drought 81 after drought 46 after drought 21
Cowpea every year 18 every year 0 every year 5
every 2 years 15 every 2 years 51 every 2 years 49
after drought 62 after drought 47 after drought 11

Sofala: no data available from surveys
Numbers do not add up to 100% because other answers arechuteih

Table 24. Preferred pack sizes (as % of households interesd in buying seed),
1998.

Tete Zambezia Nampula
Maize 15 kg 10 15 kg 23 15 kg 90
6-10 kg 22 6-10 kg 42 6-10 kg 10
11-20 kg 38 11-20 kg 25
21+kg 30 21+kg 10
White sorghum 15 kg 57 1-5 kg 95 1-5 kg 94
6-10 kg 16 6-10 kg 5 6-10 kg 6
11-20 kg 20
21+kg 7
Pearl millet 1-5 kg 67 <10 buyers 15 kg 100
6-10 kg 15
11-20 kg 17
Rice <10 buyers 15 kg 22 15 kg 66
6-10 kg 53 6-10 kg 20
11-20 kg 16 11-20 kg 7
21+kg 9 21 + kg 7

Sofala: No data available from surveys
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Donor or related public sector support could help offset pathe costs of market development by
providing information about potential seed demand, oriteoimg the relative success of commercial
interventions. In areas characterized by particularlyhhigansport costs, or trading risks, public
support may take the form of a nominal subsidy on inttiatling costs. For example, retailers may be
provided a subsidy on the capital necessary to establishitéad seed inventory. Or the donor could
financially guaranteea minimum level of seed sale. In order for the test to haractiral value,
however, the seed company would have to share at leastfghg dsks of market developmeht.

The main assumption underlying the development of thel metail seed market is that seed
demand is higher than seed companies estimate. Once falmge ready access to quality seed,
particularly of new varieties, they are likely to purcha#isis seed, even at prices that include the full
transport and trading costs. This assumption needs tosbedte

A second option is to build the capacity of farmers currestlgplying seed on the village market to
commercialize their operations. During recent ye&lt80s have been promoting the establishment of
village seed production schemes in several countries itheouAfrica. Most of these schemes deliver
foundation seed of one or two varieties to many farmers imallsnumber of communities, and
encourage widespread involvement in commercial mudgpion. They assume that farmers
multiplying seed will be able to sell it to neighbors @ighboring communities. However, within a
year or two most neighbors and neighboring communitiesadyrénave the seed. Producers then wait
for the NGO to purchase their stocks.

If such schemes are to become self-sustaining, seed prdand their NGO supporters must
invest in developing seed markets. Investments are neéadéeé evaluation of market demand and the
development of commercial contacts with retail tradesiality control systems need to be put in
place. These are significant additional tasks for paogg aiming to develop local seed markets.
Efforts to develop these markets ought to be monitored.
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Annex: Seed Distribution by World Vision International -
Mozambique

Table Al. Quantity of seed (tons) distributed by WVI - Mozanbique, 1986-97.

Maize Sorghum  Pearl millet  Groundnut Pigeonpea Cowpea
1986/87 30.8 5.6 2.1 10.5 2.2 6.7
1987/88 190.0 60.0 225 42.5 17.0 30.0
1988/89 190.0 60.0 22.5 425 17.0 30.0
1989/90 232.0 48.0 18.0 74.0 17.6 48.0
1990/91 252.0 48.0 18.0 84.0 18.6 54.0
1991/92 248.8 39.5 13.5 68.4 16.9 47.9
1992/93 813.3 268.9 65.3 160.3 36.6 130.4
1993/94 979.5 315.5 291.2 278.3 54.6 235.7
1994/95 3780.0 584.0 430.0 580.0 122.5 520.0
1995/96 1511.1 355.3 364.2 240.8 53.5 260.0
1996/97 160.5 6.0 1.0 28.5 5.3 31.1

Table A2. Number of beneficiaries of seed distributed by WI - Mozambique,
1986-97.

Maize Sorghum Pearl millet Groundnut Pigeonpea Cowpea
1986/87 5600 700 700 5600 5600 5600
1987/88 25,000 7500 7500 25,000 25,000 25,000
1988/89 25,000 7500 7500 25,000 25,000 25,000
1989/90 40,000 6000 6000 40,000 40,000 40,000
1990/91 45,000 6000 6000 45,000 45,000 45,000
1991/92 38,200 11,500 4500 38,200 38,200 38,200
1992/93 139,237 104,221 55,506 108,393 73,214 101,535
1993/94 111,600 106,500 99,500 130,500 109,200 130,500

1994/95 728,000 274,000 160,000 275,000 245,000 275,000
1995/96 160,957 116,400 140,400 115,900 106,900 142,516
1996/97 45,100 6,000 1000 28,500 10,500 31,050
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About ICRISAT

The semi-arid tropics (SAT) encompasses parts of 48 dpigjocountries including most of India,
parts of southeast Asia, a swathe across sub-SaharamAfmiecch of southern and eastern Africa, and
parts of Latin America. Many of these countries are amdwgpoorest in the world. Approximately
one-sixth of the world's population lives in the SAT, whiis typified by unpredictable weather,
limited and erratic rainfall, and nutrient-poor soils.

ICRISAT's mandate crops are sorghum, pearl millet, fingglet, chickpea, pigeonpea, and
groundnut; these six crops are vital to life for the evereasing populations of the semi-arid tropics.
ICRISAT's mission is to conduct research which can leacdhb@aeced sustainable production of these
crops and to improved management of the limited natural uress of the SAT. ICRISAT
communicates information on technologies as they are dpedl through workshops, networks,
training, library services, and publishing.

ICRISAT was established in 1972. It is one of 16 nonpraféisearch and training centers funded
through the Consultative Group on International AgrictdtuResearch (CGIAR). The CGIAR is an

informal association of approximately 50 public and ptévaector donors; it is co-sponsored by the
Food and Agriculture Organization of the United Nations @JAthe United Nations Development

Programme (UNDP), the United Nations Environment PrognanfUNEP), and the World Bank.
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