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EXECUTIVE SUMMARY

Low biological productivity and low value of production are the primary constraints to a more
effective contribution from agriculture to the goal reduction of absolute poverty in Mozambique.
As agateway to the world’s growing stock of improved germplasm, the seed sector has the
potential to make an enormous contribution to increased productivity and, through quality
improvements, to the market value of crop production. But Mozambique's seed sector is till in
itsinfancy and, with the exception of emergency seed provision, has so far had only amarginal
impact on the well being of the rural population.

The purpose of thisworking paper isto help accelerate improvements in seed sector
performance by providing a practical framework for reviewing seed sector development strategy
in amarket economy context. The paper is divided into three major sections. The first section
defines what a seed system is and presents a generalized model of the stages of seed sector
development over time, identifying the driving forces at each stage. The second part of the
paper describes the current organization and performance of Mozambique's seed sector,
concluding with the constraints identified at the first national seed workshop held in Maputo in
June 1999. The sector is at present primarily driven by emergency seed supply, most of whichis
imported.

Key elements of arevised strategy to overcome the sector’ s constraints include 1) increased
demand for and access to a broader range of seed technology for market and food security
oriented crop production; 2) expansion of private sector seed production and distribution through
both the formal and informal sectors; and 3) effective and balanced partnerships between public,
private, NGO and donor organizations in strengthening different components of the seed system,
supported by aflexible and facilitative regulatory environment.

The final section of the paper presents recent case studies of efforts to introduce improved
varieties for three crops in Mozambique (maize, sunflower and sweet potato). Drawing on the
lessons learned in the case studies, the paper identifies concrete interventions needed to expand
demand and supply of improved seed for both commercia and food security-oriented production
systems over the next decade, and outlines the role and contributions required from public,
private, NGO and donor organizations.
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CONSTRAINTSAND STRATEGIESFOR THE DEVELOPMENT OF THE SEED
SYSTEM IN MOZAMBIQUE

1. BACKGROUND

Because of Mozambique' s rapidly expanding population (from 16.1 million in 1997 to an
estimated 28 million in 2020), agricultural productivity must accelerate in order to improve rural
incomes and satisfy the growing demand for food in both rural and urban areas. During the
1990s, Mozambican agricultural production grew rapidly. Then, the main source of growth was
the expansion in area cultivated following the resettlement of displaced refugees. But
uncultivated land for expansion is rapidly disappearing in accessible, high-potential areas of the
country and peri-urban areas around the three major cities. In the future, agricultural
intensification (i.e., raising yields on fixed supplies of arable land through the adoption of
improved seed varieties, chemical and organic fertilizers, soil/water conservation technologies,
pesticides, and animal traction) will be increasingly important as a strategy to increase food
supplies and rural incomes without damaging the environment.

1.1. Research Questions, Methods, and Organization of the Paper

The adoption of improved seed, fertilizer and other technologies are critical prerequisites for
increasing future agricultural productivity, but the majority of Mozambican smallholders are
unaware of the advantages of using improved technologies and lack access to them.

This paper focuses on seed subsector development. Four key research questions are addressed:

1) what are the key factors affecting seed system development?

2) to what extent are improved seeds currently being used in Mozambique, and how isthe
supply of improved seeds currently organized?

3) what are the main constraints to increased availability and use of improved seeds by
smallholders?

4) what actions might be taken by government, the private sector, non-governmental
organizations and donors to facilitate more rapid devel opment of the seed subsector?

The report draws on alarger study of constraints and strategies affecting the development of the
agricultural inputs sector in Mozambique. The agricultural inputs study was undertaken by a
working group composed of representatives from the following organizations, including the
Economics Directorate (DE) of the Ministry of Agriculture and Rural Development, the National
Directorate of Agriculture (DINA), the National Institute for Agronomic Research (INIA), the
National Directorate for Rural Extension (DNER), the Agrarian Fund (FFA), the Ministry of
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Plan and Finance (MPF), the Cotton Association of Mozambique (AAM), and representatives
from private agrochemical firms.

Two working sessions were held, in which the group decided to(1) analyze current levels of
agricultural input use and organization of the sector, and (2) carry out case studies examining
intensification experiences in areas with low and high agro-ecological and commercial potential,
in order to identify key constraints and strategies for agricultural input sector development.
Three case studies were developed: improved maize intensification in Nampula Province,
improved sunflower production and processing in Manica, Nampula and Zambézia Provinces,
and dissemination and utilization of improved orange-fleshed sweet potato varietiesin
Mozambique and elsewherein theregion. The study was executed by staff members from the
Department of Policy Analysis (DAP) with faculty from Michigan State University’ s Department
of Agricultural Economics, in close consultation with technical experts from the working group.

The paper is structured as follows. We begin by generally defining the seed system and
presenting a conceptual analysis of seed system development in Section 2. Section 3 discusses
trends in improved seed use, seed system organization and constraints to increased seed use in
Mozambique. In Section 4, we review key findings from the case studies and their implications
for improved seed marketing and dissemination in Mozambique. Finaly, we discuss potential
policy and program actions that could be taken by the government, in partnership with the
private sector, NGOs, donors and other international organizations, to facilitate seed sector
development.



2. A CONCEPTUAL FRAMEWORK FOR SEED SYSTEM DEVELOPMENT?

2.1. The Seed System

The “seed system” refers to the entire complex of organizations, individuals and institutions
associated with the devel opment, multiplication, processing, storage, distribution and marketing
of seeds. The seed system includes the traditional (or informal) system in which individual farm
households carry out all seed functions for land races, including seed devel opment,
multiplication, processing, and marketing, and the formal or commercial systems comprised of
specialized organizations with distinct roles in supplying seeds of new varieties. Figure 1
illustrates how seeds of improved and landrace varieties flow from organizations and individuals
in one stage of the “seed chain” to the next through channels depicted by arrows. Lega
considerations such as variety release procedures, intellectual property rights, certification
programs, seed standards, contract laws, and law enforcement are also an important component
of the seed system. These institutions help determine the quantity, quality and cost of seeds
passing through the seed system.

Seeds pass through the chain of activitiesto one of three outlets. They are either sold in the
market, used in development programs, or retained by households for the next planting season
(Figure 1). Seeds of landrace varieties and of new varieties that have entered the farmer-based
informal system are generally retained by farm households for their own use or exchanged with
other farm households. Seeds of new varieties entering the formal system of seed organizations

are usually marketed, but some are also used in development programs, such as drought and
disaster relief and the free distribution of seeds to promote new varieties.

The three supply outlets of the seed system — markets, non-market distribution and retained seeds
—form the three sources of seed for farm households. The relative importance of each seed
source will depend on the effective demand for seeds of new varieties compared to landrace
varieties. Farmer retention is the most common source of landrace varieties for most grain crops.
For new varieties, markets and farmer retention are both important depending on whether the
demand for seedsis continuous or periodic. Non-market sources of seed are important in cases
where demand for seed is affected by chronic poverty or by external conditions (such as drought,
war, disasters) affecting aregion.

Figure 1 provides a basic framework for understanding the seed system and how it is affected by
the dynamics of seed supply and demand. It also provides a means for identifying gaps,
opportunities and strategies for organizing an effective seed system. A well-functioning seed
system is defined as one that uses the appropriate combination of formal, informal, mar ket
and non-market channelsto stimulate and efficiently meet farmers’ evolving demand for
quality seeds.

! The following section draws heavily on Maredia, Howard, Boughton et al.1999.
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SEED SUPPLY FUNCTIONS AND ORGANIZATIONS
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Figure 1. Seed System: An Organizational and Institutional Framework

2.2. Seed System Transfor mation

The seed system passes through several phases as it evolves from atraditional system, where all
production and supply functions are carried out by the farm household, to a more complex
system in which many different organizations (e.g., seed companies, seed growers, farmer-based
seed enterprises, seed processors) and legal institutions (e.g., seed standards, regulations,
certification programs) play specialized roles in the seed supply chain (Douglas 1980; Pray and
Ramaswami 1991; Jaffe and Srivastava 1992; Rusike and Eicher 1997). The key features of
each stage are summarized below.

. In stage 1, the informal seed system predominates; most farmers save their own seed or
obtain seed from nearby farmers or villages, and the rate of new varietal development and
adoption of new seedsislow.

. During stage 2, seeds of improved varieties devel oped by publicly-financed research
begin to replace local varieties, use of complementary inputs (e.g., fertilizer) islimited
but increasing, and an emerging private sector isinvolved in the multiplication and
distribution of public varieties.



. During stage 3, the private sector beginsto play an active role in research and
development, particularly in developing hybrids and seeds for specialized cash crops.
Seed distribution systems become more organizationally varied and decentralized, and
many components of the mature seed system exist but the supply of seed from the formal
sector still ranges from fair to poor.

. In stage 4, the seed system and the agricultural sector as awhole are well developed.
Commercial seed production and marketing are common, effective seed laws and
regulations are in place, linkages with actors outside the seed sector are well established,
and the use of improved seed is widespread.

As the seed system evolves, advancements in plant breeding and seed processing methods make
it possible to expand seed research, production, multiplication, processing and marketing
functions beyond individual farmers and communities. The rules, regulations, and infrastructure
coordinating the components of the seed system also evolve to allow organizations to specialize
in different functions of the seed system. The public sector may specialize in basic research and
research on subsistence crops, and in regulating the seed system, for example. The national and
international private sectors increasingly focus on research, production and marketing of seed for
hybrids, specialty crops, vegetable crops, and commercial food and fiber crops. Community-
based organizations and NGOs try to fill the gap by concentrating on multiplication and
distribution of seed for crops and farmers not targeted by the private sector.

The transformation process described above should not be interpreted as the simple linear
progression of anational seed system from an informal to aformal system (Tripp 1995). Seed
systems for different commaodities follow distinct development paths as they move from one
phase to the next. For example, the path for a hybrid maize seed system will be different from
that for millet or cowpea, and those systems may never reach the technical, organizational and
ingtitutional complexity of ahybrid maize seed system in phase 4. The seed system for maizein
the advanced phase (such asin the U.S.) may be composed only of formal seed channels, with
the private sector meeting the market demand for hybrid seed each season. On the other hand,
seed systems for beans, wheat, cowpeas, and groundnuts, even in a mature phase, may have all
the components of the seed system depicted in Figure 1, with both formal and informal sectors
playing important roles in meeting the demand for seed.

It isimportant to recognize the complexity and diversity of the seed sector in each phase, and the
dynamic roles of arange of formal and informal seed organizations in promoting the
transformation process (Tripp 1995, Louwaars 1994). Two points are particularly important: (1)
the changing (but not necessarily declining) public sector role as private sector involvement
increases in different stages of the seed chain; and (2) the declining relative importance of the
informal seed sector as the seed system develops. Past donor and government strategies were
based on a much narrower interpretation of the transformation process, focusing only on the
development of large-scale public and private commercia seed enterprises and regul atory
agencies that promoted the use of certified seeds and hybrids.



2.3. Seed Demand and Supply Dynamics

Seed system devel opment can be viewed as a dynamic process of matching the supply to the
changing demand for seeds. On the supply side, this involves strengthening and promoting the
seed supply organizations depicted in Figure 1. It also involves designing institutions (e.g., seed
regulations governing varietal development, release, and certification) appropriate to existing
technical (e.g., type of crop, cropping system) and environmental (e.g., transportation, market
infrastructure) conditions to promote the development of seed supply chains.

On the demand side, institutions and programs will influence farmer decisions regarding the use
of saved versus commercia seed. Severa factors affect thisdecision, including: (1) the farmer’s
ability to produce and save seed; (2) the type of crop (self-pollinated, open-pollinated, roots and
tubers); (3) theyield or quality advantage of purchased seed; (4) the cost of seed (purchase price
plus the cost of procuring seeds from distribution outlets); (5) the price and availability of
complementary inputs; (6) the relative price of crops; (7) the farmer’ s forecast of weather
conditions and output prices; and (8) the farmer’ s purchasing power (Pray and Ramaswami
1991).

These factors help determine the quantities demanded by farmers from market versus retained
sources. The comparative advantage that different types of seed supply organizations will have
in meeting these demands depends on three factors. the economic status of seed users; crop
biology (e.g., breeding system, multiplication factor, seeding rate); and the market outlook for
the commodity.



3. USE OF IMPROVED SEED AND ORGANIZATION OF THE SEED SYSTEM
INMOZAMBIQUE

3.1. Useof Improved Seed

Most of Mozambique's production systems —and almost al smallholder production systems —
are characterized by very low levels of improved input use. The use of improved varieties of
seed is extremely limited and discontinuous, varying by category of farmer, by crop, and by
region. Only an estimated 5-10% of all seed used by Mozambican smallholders comes from
improved varieties. The great majority of seed used by smallholdersis grain saved from season
to season (Libombo and Uaiene 1999).

3.2. Organization of the Seed System

In Mozambique, civil war and its aftermath have fundamentally affected the development of the
seed system and the supply and demand for seed products. The principal effect of these
disruptions was to give non-governmental organizations (NGOs) a disproportionate role in most
stages of the formal seed system (research and devel opment, multiplication, processing and
storage, and marketing and distribution), as they struggled to fill the vacuum left by
disintegrating public and private entities. Partly as aresult, non-market distribution and retained
seeds have remained the primary sources of seed for smallholders (Figure 1). Seed market
development has been limited, as has private sector participation in different stages of the seed
system.

Research and Development. The organizations involved in this stage of the seed system include
the National Institute for Agronomic Research (INIA), the Faculty of Agronomy of the Eduardo
Mondlane University (UEM), the Seed Company of Mozambique (SEMOC), and NGOs such as
World Vision, CARE, GTZ, and Food for the Hungry. The NGOs, especially World Vision,
signed memorandums of understanding with INIA to assist extensively in varietal testing and
agronomic research during the relief and recovery period of the 1990s, testing varieties for
potential inclusion in seed packs that were distributed to camps and newly resettled farmers
following the end of thewar. Direct involvement by NGOs in seed-related research and
development diminished in the late 1990s, but continues in some regions and commodities. For
example, CARE, Africare and World Vision are collaborating with UEM in the adaptive testing
of oilseed germplasm imported from neighboring countries.

Multiplication, Processing and Distribution in the Formal Seed Sector. The key actorsin these
stages of the formal seed sector have been NGOs and SEMOC. Until very recently, SEMOC
was the only commercial seed production and distribution entity operating in Mozambique.
PANNAR, anew Mozambican seed enterprise, created in August 2000, that sells products from
PANNAR-South Africa and intends in the coming year to produce seed of Mozambican origin
within Mozambique. Tecap, a Mozambican firm, recently became an agent for MayFord, a



South African seed firm. SEMOC was created in 1989 as a semi-commercial seed company,?
descended from the parastatal Empresa Nacional de Sementes (ENS), which had been operating
since 1980. In 1982 the government also established a national seed service (SNS)® within the
National Directorate of Agriculture (DINA) with responsibility for seed testing and quality
control. SEMOC produced seed for rice, maize, groundnut, bean, cowpea, soybean, sorghum,
sunflower and some vegetables, while cotton seed production remained the responsibility of the
state. Production took place initialy on centralized seed farms and, beginning in the early

1990s, with contracted seed producers. Processing plants with standardized equipment are
located in Maputo, Lionde (Gaza Province), Chimoio (Manica Province), and Namialo (Nampula
Province).

SEMOC initially planned to concentrate on multiplication and distribution of varieties developed
by INIA, but because INIA had limited capacity for generating new varieties, SEMOC began
varietal testing and other research activitiesin collaboration with INIA and UEM. The company
focused on variety screening of indigenous and introduced material, production of pre-basic and
basic seed and utilization of open-pollinated varieties (OPV) instead of hybrids, given the low
management level on seed farms and the limited capacity of Mozambican farmers to purchase
hybrids each year (Tesfai 1991; Sval6f 1988, 1990; Strachan 1994).

During the emergency recovery period, from the late 1980s until 1994, great quantities of food
crop seeds were multiplied or directly imported by SEMOC or NGOs for distribution to
smallholders thorough the Emergency Program for Seeds and Equipment (PESU). At its height,
an estimated 1.2 million families received seeds and tools through the emergency programs
annually. Salesfor emergency programs represented over 90% of SEMOC' stotal business.
SEMOC marketed the remainder of the seed commercially through various wholesalers such as
Boror Commercial, which retailed the seed through their own networks. SEMOC also retailed
and sold seed directly to agricultural projects as well as small amounts to customers through its
shop in Maputo.

When the emergency programs began to wind down, demand for formal sector seed fell sharply.
SEMOC sdesfell from over14,000 tons per year in the early 1990s to 3,000 tonsin 1997 and
1998 (Figure 2). SEMOC’s seed production fell to 1000 tonsin 1995, far below the installed
processing capacity of 18,000 tons/year (SEMOC 1995). Because the distribution of emergency
seeds was carried out through the Provincial Directorates of Agriculture or directly by NGOs, the
commercial infrastructure for the distribution of seeds was almost non-existent. And, while the
emergency programs introduced farmers to improved seed varieties, persuading smallholders to
purchase seed was difficult after many years of free distribution.

2 The Ministry of Agriculture and Rural Development held 80% of shares, Sval6f AB (Sweden’s largest seed
company) 10% and Swedfund 10%.

3 As part of the on-going reorganization of the Ministry of Agriculture and Rural Development, since 1999 the
National Seed Service should technically be considered the Seed Department, still within DINA. However, the
term National Seed Serviceis still the most widely used designation, with will use SNS throughout this report.
Physically, the laboratories and offices of SNS are housed within INIA buildings.
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SEMOC is currently undergoing a major restructuring in an effort to improve its efficiency and
response to market demands. In 1998 Seedco, a private Zimbabwean seed firm, acquired
majority ownership of SEMOC and initiated a number of actions aimed at building smallholder
demand and improving their access to improved seeds. I1n 1998 SEMOC began marketing seeds
in 2-kilogram packages. By 1999, SEMOC’s commercial network had expanded to include

Figure 2. BEvolution of Seed Sales, National Production and Imports
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dedicated storesin 6 provinces and 330 affiliated retail shopkeepers throughout the country
(personal communication, F. Dimande 1999). Significant problems remain, however. Programs



such as DNER/Sasakawa Global 2000 improved maize demonstrations, and CARE, World
Vision and Africare oilseed programs have helped increase smallholder demand for improved
maize and oilseeds. SEMOC has been unable to supply adequate quantities of improved maize
seed to program participants in atimely manner, however, and farmers have complained of
germination problems with both maize and sunflower seed (Howard, Massingue, Jgje, Tschirley,
Boughton and Serrano 2000).

3.3. Rulesand Regulations Affecting the Seed System

The legal instruments for regulating the various processes of the seed system —including variety
improvement, variety listing, seed production, processing, storage, anaysis, certification and
marketing (import and export) —were created in the early 1990s. The most important of these
laws include:

. Decree No. 41/94, which establishes the mechanisms for the development of a national
seed industry, including guidelines for the production and marketing of different
categories of seedsin Mozambique. The decree assigned MADER the responsibility for
implementing this law, and creating and enforcing other complementary regulations
affecting the seed sector. It also creates the National Seed Committee to advise the
Minister of Agriculture on seed issues.

. Ministerial DiplomaNo. 95/91, which establishes rules and procedures for seed
importation. This legidation seeks to insure that imported seeds are of good quality,
discourage unnecessary seed imports, and coordinate and assist the different
organizations involved in seed importation. Importing agents must be registered with the
Ministry of Commerce and have previous authorization from DINA for each importation.
Seed varieties imported must be recorded in the Official Variety List. Documentation
must be shown to prove that the imported seeds are of high quality.

3.4. Constraintsto Seed System Development

3.4.1. “ Disconnection” Between the Formal and Informal Sectors

Significant resources were invested in the 1980s to replace the informal seed sector with a public
sector-dominated formal system composed of SEMOC, INIA, UEM, and SNS. Twenty years
later, the majority of smallholders continue to depend on the informal sector for seed supplies
and have little or no access to improved varieties. SEMOC, now privatized, faces severe
financia difficulties because of the limited demand for its seed products and problems in
meeting production and quality requirements.
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By contrast, the diversity of seed users in Mozambique (e.g., including estates and smallholders
producing cotton and grains for the international market as well as subsistence farmers), in seed
biologica characteristics, and in the potential for commercialization implies the need for a
diverse set of seed supply organizations. The seed supply system can be conceptualized as a
continuum of seed organizations ranging from formal large-scale, multinational seed
corporations to parastatal seed companies, NGO-supported seed networks, informal farmer seed
exchanges and farmer-retained seed. Any one organization will not meet al seed demand, but
together they can meet the needs of various users for different types of seeds. Public, private and
non-governmental organizations have distinct comparative advantages in performing various
activities within the seed chain and in supplying seeds of different types and commercial
potential to various categories of seed users. The supply responses from different organizations
to seed demand factors and characteristics are summarized in Table 1.

The commercia sector isinterested in profits. Itsfocus will be those types of seed for which
there is effective demand, a predictable market in terms of volume and frequency, and which are
profitable, such as hybrids and other commodities requiring regular purchase of seed (Table 1).
Public sector seed organizations usually have a mandate to serve a broad range of seed users,
particularly those less able to buy seeds from commercia dealers. They may offer awide range
of seed types, including those that are relatively costly to produce (e.g., seeds with low
multiplication rates such as groundnuts) and/or which have arelatively low value (e.g., self-
pollinated crops such as beans, rice, etc.). They may also need to deliver emergency suppliesto
seed-insecure farmers in remote and marginal areas.

Farmer associations, NGO seed networks and individual producers supply seeds of cross- and
self-pollinated crops to subsistence and seed-insecure farmers. However, the most important
source of seed for subsistence smallholders is farmer-to-farmer seed exchange and farmer-
retained seed.

Until now, Mozambican seed supply organizations have not been able to effectively meet farmer
needs in the specific marketsidentified in Table 1. To promote seed system development, it will
be important to recognize the strengths and define the roles of arange of formal and informal
seed organizations within Mozambique' s seed system, and use public and private resources
creatively to help them develop.

3.4.2. Specific Technical and Institutional/Organizational Constraints

A comprehensive analysis of specific technical and institutional/organizational constraintsto
seed sector development was made during the National Seminar on Seeds held in Maputo in June

11



Tablel. Supply Responsesto Typesand Sources of Seed Demand

Demand Characteristics of Demand Supply Response
Demand by Seed Use Type Effective Frequency of purchase
Demand
Poverty aleviation No Seasonal/periodic Non-market solutions,
possibly markets (e.g.,
seed vouchers)
Emergency program No Periodic® Non-market solutions

(e.g., government, NGOs)

Renewal of variety Yes Periodic Market (small-scale
enterprises), non-market
(free distribution of
samples), farmer

retention
Commercialization Yes Seasonal Commercial large-scae
enterprises
Demand by Seed Technology Types
Volume Frequency of purchase
Hybrids High/ Seasonal Commercial large-scale
low® enterprises
OPVS
-- High sowing rate (e.g., maize) High Periodic Small-scale commercial
enterprises
-- Low sowing rate (e.g., sorghum, Low Periodic Government, NGOs,
. markets
millet)
Self-pollinated (Inbred lines)
-- High sowing rate (e.g., groundnut) High Rare Small-scale commercial
enterprises
-- Low sowing rate (e.g., rice, wheat) Low Rare Government, NGOs,
markets
Special seed characteristics (e.g., difficult High/ Seasonal Commercial enterprises
to store, disease risks, forage crops) low

Source: Maredia, Howard, Boughton et al. 1999, adapted tfrom Tripp (1997)
#Recurring sales at regular or irregular intervals

® The hybrid seed market is attractive to private enterprise because farmers must purchase seed annually; whether
high or low volumes are purchased is |ess important.
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1999. The seminar which was carried out with technical assistance from the International Crop
Research Institute for the Semi-Arid Tropics (ICRISAT) and included representatives from
public agencies, the private sector, NGOs, and donors. Seminar participants identified specific
constraints, and actions needed to overcome them, in three areas: (1) production of breeder and
basic seed; (2) production and distribution of commercial and emergency seed; and (3)
production of seed at the community level and strategies for distribution. Key constraintsin each
area are summarized below.

Production of breeder and basic seed

Technical constraints
. Lack of plant breeders

. Lack of relevant breeding programs with adequate long-term support

. Lack of regular production of breeder and basic seed

. Lack of infrastructure for seed multiplication

. Lack of strategies (or strategies are not acted on) for crop improvement

Institutional constraints

. Weak linkages between breeders-extension-producers

. Lack of intellectual property rights for breeders

. Unfavorable work environment and lack of incentives for breeders

. National Committee of Seeds and the Sub-Committee for Release and Registration of
Varieties do not function

. Lack of political commitment to research in general and for varietal improvement in
particular

. Failure to set adequate research priorities, and to work with research partners to set
priorities

Financial constraints
. Irregular and insufficient levels of financing

Production, import/export and distribution of commercial and emergency seed

. Inadequate linkages between NGOs and the private sector

. Failure to develop aretail network

. Lack of aregulatory structure and incentives for the private sector
. Disincentives caused by the free distribution of seeds

. Delays caused by excessive import/export bureaucracy

13



Production of seeds at the community level, and strategies for distribution

. Lack of information about community-level seed projects

. Lack of information about knowledge that community members have about seed-related
matters

. Lack of training for farmersin techniques for seed multiplication

. Weak institutional support for seed multiplication by communities

. Lack of commercial orientation or purchasing power to buy seedsin rural communities

. Lack of clarity and regulations about the role of the informal sector in the multiplication

and distribution of seeds

14



4. STRATEGIESFOR SEED SECTOR DEVELOPMENT

There are two key challenges in the future: (1) to encourage the continued expansion of formal
sector seed production and sales for commercial cropsin rura areas (such as SEMOC,
PANNAR, and new seed companies); and (2) to facilitate seed system transformation by
increasing smallholder demand for and access to a broader range of improved seed technology,
for subsistence and semi-subsistence as well as commercial commodities. Since most
smallholders get seed from the informal sector -- primarily other farm households -- this will
require linking these informal groups with the formal organizationsin Mozambique's seed sector
—e.g., public research and extension services, NGOs, and private companies.

The following section discusses lessons from severa case studies in which improved seed (and
other technology) has been produced and distributed through successful partnerships between
public and private entities at different stages of the seed system. The case studies of improved
maize, oilseeds, and orange-fleshed sweet potato are summarized in Annexes 1, 2 and 3.*

4.1. Lessonsfrom the Case Studies
4.1.1. Adopted Technology Responds to Client Demand

Improved technology that is being successfully adopted responds to demand from farmersthat is
linked to (1) demand from the output market (e.g., improved maize seed and fertilizer to increase
the supply of maize for domestic and export markets; improved seed and processing technol ogy
to meet village-level demand for cooking oil), or (2) the subsistence/nutrition needs of rural farm
families (improved varieties of sweet potato), or (3) both (maize, sunflower oil). The common
denominator of success in the field has been the creation of new linkages and alliances —
sometimes between unlikely partners — to facilitate demand-led access to technology and output
markets.

The demand-led approach isin contrast to the supply-led strategies that have dominated input
sector policies and programsto date. Supply-led approaches provided little incentive for the
creation of linkages between input suppliers, farmers, and output markets. In the absence of

* The full texts of the case studies are forthcoming as DAP Flash reports:

. Howard, Julie, Jaquelino Massingue, José Jaime Jeje, David Tschirley, Duncan
Boughton and Alexandre Serrano. 2000. Observations and Emerging Lessons from
the 1998/99 High-Input Maize Program in Nampula Province, Mozambique.
Volume 22E.

. Low, Jan, Rafael Uaiene, Maria lsabel Andrade, and Julie Howard. 2000. Batata
Doce de Polpa Cor Alaranjada: Parcerias Prometedoras para Asseguarar a
Integracéo dos Aspectos Nutricionais na Investigagéo e Extensdo Agricola. Volume
20P, and

. Howard, Julie, and Bill Noble. Forthcoming. The Case of Sunflower: New Varieties
and Low-Cost Processing Technologies Improve Farmer Incomes and Nutrition.
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these demand-led linkages, appropriate technologies are devel oped or available but remain on
the shelf or underutilized. Examples of supply-led strategies in Mozambique include the
development of improved seed varieties by public sector breeding programs that are not being
adopted by farmers because their characteristics may not meet farmer or market demands, or
seed is not available through private or public sector distribution channels.

4.1.2. Roles of Formal/Informal Organizations and Public/Private Sectors Differ by Commodity
and the Potential for Commercialization

The case studies demonstrate how the roles of formal and informal organizations, and public and
private sectors, differ by commodity and the potential for commercialization. High-potential
areas, which have good agro-ecological conditions and growing commercial markets for output
commodities, are target areas for purchased technologies -- improved seed varieties, fertilizers,
and pesticides (e.g., intensive maize). Commercial marketing of one or more crops in the
farming system provides capital to invest in intensification. The amount of capital needed to
invest in improved technology may be small (improved sunflower seed) or substantial (improved
mai ze seed with fertilizer). In areas with immediate commercial potential, the public sector and
NGOs play afacilitative role at the beginning to link farmers with input suppliers, help farmers
and stockists understand how to use the technology, and assist farmersto link with buyers. As
time goes on, these public and NGO functions are increasingly shared or transferred to the
private sector (intensive maize and sunflower input delivery and commodity marketing).

Productivity improvements through technology development and dissemination are also vital in
areas where subsistence or semi-subsistence systems dominate. In the short-term, improved
technology will help increase food security, reduce malnutrition and decrease absolute poverty
(sweet potato). In the medium- and long-term, commercial crops will begin to emerge and semi-
subsistence areas will themselves become markets for commodities from other areas. Without a
strong commercial crop in their farming system, farmersin semi-subsistence areas will have little
cash to invest in purchased technologies. The most important technologies may be low-cost
“renewable” ones such as cuttings from improved root crop varieties (sweet potato) and open-
pollinated seeds that can be replanted.

Public or NGO funding of technology development, extension and commercialization activities
may be needed over amuch longer time horizon in semi-subsistence areas. These investments
can be justified if the social benefits of increased food security, improved nutritional status,
better soil fertility and reduction of absolute poverty among the nation’ s poorest citizens are fully
counted. The challenges are to (1) create a demand-led environment for technology in semi-
subsistence areas, i.e., dynamic linkages between farmer-clients and sources of technology; and
(2) reduce the cost of assistance and improve its quality by contracting out technology
development and dissemination services to private companies, NGOs and public agencies that
have a comparative advantage in the specific area.
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4.1.3. Farmer Associations and NGOs can Reduce Transactions Costs for the Private Sector

The involvement of farmer associations and NGOs in technology dissemination and output
marketing reduces transactions costs for private sector firmsin several ways, alowing firmsto
reach out to new groups of clients. First, working through farmer associations allows firms to
deal with asingle entity instead of 30-150 individuals. Aggregating orders permits economies of
scale in transport and distribution, reducing the farmgate cost of inputs. Second, dealing with a
farmer association or an NGO known and respected by individual farmers reduces the credit risk
for commercia firms. Inthe maize case study, CLUSA’ sinvolvement provided assurance that
farmers were committed to repaying their input loans to Agroguimicos and SEMOC. Third,
NGOs reduce transactions costs for the commercial sector by identifying and providing basic
technical and business training for future stockists. CARE, Africare and World Vision have
trained many sunflower seed vendors who will work as SEMOC agents in the future, for
example.

4.1.4. Importance of Linking with Regional Partners

These emerging success stories also show the importance of developing input and output markets
inaregiona context, linking with regional aswell as national partners. On the output market
side, increased interest in improved maize technology has been driven in part by the expansion of
export markets in Malawi and potential output markets in other countries. Improved technology
being used by Mozambican farmers was initially imported outright from neighboring countries
(ram oil presses from Zimbabwe), then adapted for local manufacture. Improved varieties of
sunflower and orange-fleshed sweet potatoes were imported from regional sources for testing,
adaptation and dissemination in Mozambique.

4.2. Partnershipsto Accelerate the Development of the Seed Sector in M ozambique

The constraints to the development of the seed sector in Mozambique can be summarized under
two major categories. constraints to seed supply and constraints to effective demand for seed.
Resolving these constraints will require strengthening existing partnerships and creating new
ones between the public sector, NGOs and the private sector with significant support from the
donor community. The potential roles of the various playersin resolving supply constraints are
presented in Table 2, and roles in tackling effective demand constraints are summarized in
Table 3.

The first part of this section describes how these potential partnerships could help overcome four
major barriersto seed supply:

1) Insufficient quantities of quality seed produced and marketed nationally;
2) Regulatory barriers to seed multiplication and importation;

17



Table 2: Partnershipsto Overcome Constraintsto Seed Supply

Constraints

Role of Public Sector Role of NGOs

Role of Private Sector

Role of Donors

I nsufficient quantity of
seed produced
nationally

* Improve system for maintaining | ¢ Providetechnica + financial support to programs to increase

breeder + foundation seed breeder/foundation seed stocks and make them more accessible
stocks for public varieties to private companies, NGOs and farmer association seed
producers

* Improve access to foundation
stocks for new seed producers

* Fund systems for maintaining breeder
and foundation seed stocks, and
making them accessible to new seed
producers

Fund efforts of regional networks,
international centersto test,
disseminate germplasm

« Auction seed productionrights | * Support outgrower

» Expand seed outgrowing by

for varieties devel oped through relationships between formal farmer associations, private
publicly-funded research sector seed companies and growers and companies

farmer associations

* Providing technical
assistance to outgrowers

* Support innovative financing
mechanisms/loan guarantees to
encourage formal banking sector to
lend to seed companies and traders

* Create a competitive grants
mechanism to partially fund business
training for new outgrowers

* Facilitate development, licensing of farmer-based seed enterprises
to produce seed for crops/seed types which are less attractive to

the for-profit private sector

* Help link farmer-based seed enterprises with research and
extension services, international research centers and NGOs

* Involve business-oriented NGOs in training enterprise groups to

manage a seed business and market seed

* Establish competitive grants fund to
help farmer associations set up farmer-
based seed enterprises
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Constraints

Role of Public Sector

Role of NGOs Role of Private Sector

Role of Donors

* Providetraining in seed handling, business management and
facilitate credit provision to commercial seed retailersin rural
areas

* Partialy fund technical/business
training for new seed stockistsin rural
areas

* Provide loan guarantees for alimited
period to lessen risk to the companies
of during initial trial period with new
stockists

Regulatory barriersto
seed multiplication
and importation

» Simplify variety registration and
release process

* Revise seed import regulations

* In the short run, make bilateral
agreements with major seed
trading partners to hasten
importation/registration process

* Collahorate in revision of seed sector regulations to incorporate
concerns faced by commercial and smallholder seed producers
and users

 Encourage multidisciplinary,
participatory approach to reform of
seed regulation

* Establish a system of quality-
declared seed

* Mount a promotional campaign to educate rural farmers on
how to distinguish between certified and quality declared seed

* Provide technical support for the
establishment of atruth-in-
labeling/quality-declared seed system

* Support the development and
implementation of national and
regional seed protocols

» Form national association of seed producers and tradersto (a)
serve as afocal point for communicating with the government
about design/ implementation of seed policies and programs
and (b) establish and enforce norms of behavior

* Finance workshops, technical
assistance to complete regional
harmoni zation process

* Provide technical assistance, partial
funding for establishment of a national
seed producers/traders association

19




Constraints

Role of Public Sector

Role of NGOs

Role of Private Sector

Role of Donors

Poor seed quality

Provide training on proper seed
handing and storage to private
sector companies, NGOs, and
farmer associations

 Providetraining to farmers
and associations on proper
seed handling and storage

 Assure quality management
of seed storage facilities

* Provide funding to train Mozambican
trainers on proper seed handling and
storage who will in turn train private
companies, NGOs, farmer associations

Train and license private
companies to carry out
voluntary seed certification
inspections under SNS
supervision

* Fund feasibility study on privatization
of seed certification inspections

» Provide funding to train additional
inspectors

Strengthen local judicial system
or aternative mediation
mechanisms so that customer
complaints about seed quality
can be quickly addressed

« Facilitate dialogue between
farmers and private seed
companies

« Establish transparent
protocols for responding to
complaints about seed quality

* Provide technical assistance for
strengthening judicial system/creating
alternative mediation systems

I nsufficient seed/ill-
adapted varieties for
responseto

emer gencies and
chronic seed shortages

Review coordination efforts of
recent seed relief emergency
programs for lessons

Assess performance of
distributed seed

Evaluate feasibility of
establishing an emergency seed
stock

« Advocate importance of not
undermining the commercial
seed sector through long-
term distribution of free seed

* Finance evaluation of emergency seed
distribution efforts

* Finance feasibility study for
maintaining emergency seed stocks

Create a database of varieties
available in Mozambique and
throughout region suitable for
distribution in areas historically
most at risk of drought or flood

e Assistin field testing of
promising regional varieties

* Provide technical, financial support
for database development and its use
in emergency planning
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Constraints

Role of Public Sector

Role of NGOs Role of Private Sector

Role of Donors

« Evaluate the feasibility of using
seed vouchers and existing
wholesale/retail outletsto
supply seed during emergencies
in areas with commercia seed
markets

« Collaborate with government in design of voucher program

* Assist in coordination and financing of
pilot voucher program

Table 3: Partnershipsto Overcome Constraintsto Effective Demand for Seed

Constraints

Role of Public Sector

Role of NGOs Role of Private Sector

Role of Donors

Lack of Appropriate New
Technologies

farmers are addressed

* Set research priorities and staff incentives to ensure that the seed
characteristics sought by smallholder farmers semi-subsistence

» Modify institutional incentives in the research system to reward
response to client demand

Award partial grantsto
motivate collaboration
between private commodity
processors, traders, input
companies, INIA and NGOs in
identifying and testing new
technology that meets specific
market demands.

Fund international center-
INIA linkagesto prioritize
breeding, adaptive testing
strategies in areas where
material adapted to
Mozambican conditionsis
lacking

¢ Create more NGO-INIA and INIA-farmer association
partnerships to carry out widespread adaptive testing of varieties
and increase the information base on varietal performancein
different agro-ecological zones

» Cost share with public sector
in developing/disseminating
varieties for commercia seed
crops (e.g., hybrid maize,
sesame, sunflower, sorghum,
soy, bean, pigeon pea and
paprika)

Establish competitive grant
funds to encourage public-
private sector partnerships to
undertake adaptive testing of
Mozambican and regional
varieties

21




Constraints

Role of Public Sector

Role of NGOs

Role of Private Sector

Role of Donors

* Work with regional
commaodity networks,
international research centers
and private sector to map the
suitability of varieties
availablein theregion to
M ozambican agro-ecological
zones

* Finance mapping exercise

* Help strengthen
communication between the
public sector, international
research centers, and the
private sector

Insufficient Demand for New
Technologies

Expand use of social communication techniques, radio advertising, posters, public meetings,

community theater, demonstration plots, and seed fairsto increase awareness of, encourage adoption

of new seed technologies

Finance pilot activities to
develop and test new materials
and innovative communication
techniques

small quantities

Purchase/modify equipment for packaging improved seed in very

» Market seedsin small
guantities

Provide partia grants or
subsidized financing to
facilitate purchase of
packaging machinery for
companies/NGOs to market
seeds in small packages

Pilot test seed voucher schemes to build demand for new

technologies and reduce risk for seed companies

* Participate in pilot seed
voucher programs

Finance feasibility study of
seed voucher pilot scheme and
if promising, finance voucher
scheme itself

Support protocols entitling a
variety officially registered in
a SADC country to be
released in other countries
with similar agro-ecological
Zones
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outgrower operations and larger-scale oil factoriesis also accelerating. The M ozambican
public sector also hasacritical roleto play in research and development. During the 1998-
99 season there were reports of serious disease problems in some areas for the first time, asignal
that BR is becoming susceptible to pests. INIA, UEM and SEMOC will need to intensify
varietal testing to identify alternativesto BR and undertake basic seed production and
multiplication for new disease-resistant varieties, including hybrids. With increasing interest in
intensive oilseed production, it will be important for INIA/UEM and DNER to generate and
transfer appropriate technical recommendations.

Low-cost oil produced at the village level currently meets a critical food security need in

M ozambique and will continue to do so in the foreseeable future. But given today’s climate of
fast area and production expansion for oilseeds -- indicating a growing demand from larger
processors -- it isimportant to assess whether M ozambican medium- and lar ge-scale
oilseed production and processing will be competitive with other regional producers after
SADC region tariffsarelifted. Future policies and programs that facilitate expansion of
processing facilities should be based on arealistic assessment of current regional capacity and
the economics of production and processing for a range of oil seeds.
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Annex 3.

Case Study: Orange-Fleshed Sweet Potato: Promising Partner shipsto Combat
Malnutrition and Raise Incomes

The use of high-cost inputs such as hybrid seed, fertilizer and pesticide is often not economically
viable for crops such as sweet potato, cassava, legumes, sorghum and millet that are primarily
used for home consumption in Mozambique. Finding lower-cost methods of improving
agronomic yields, processing and utilization of these crops can improvethe food security,
nutritional status and health of thousands of rural familiesin the short term, and facilitate
increased commer cialization over time.

Sweet potato is already widely grown in many parts of Mozambique and serves as a classic food
security crop. Itisidea for filling gapsin food availability from other sources because, once
mature, sweet potato can be harvested “ piecemeal” over several months. Sweet potato vines were
widely distributed at the end of the war to provide an easily cultivable source of calories and
greens to re-establishing households. Early maturing sweet potato varietiesyield higher
amounts of edible energy per unit area than all other food staples, producing 194 megajoules
(MJ)/halday, compared to 113-149 MJ/day for rice, maize, cassava, and plantain. While sweet
potatoes play an important role in assuring adequate caloric intake, most of the varieties
currently grown in Mozambique are white-fleshed. White-fleshed varieties lack 3-carotene, the
plant precursor of Vitamin A, which is needed to assure the normal functioning of the immune
system, the visual system, and proper growth and development. Orange-fleshed sweet potato
varieties are excellent sour ces of B-carotene, and they are also higher-yielding and mature
earlier than varieties currently used (15-18 tong’ha for improved orange, compared to 3-10
tong/hafor traditional white varieties (both unfertilized)). Consuming the minimum daily
requirement of Vitamin A (%2 cup of sw. pot.) can dramatically increase children’s chances of
survival from diseases such as measles and diarrhea. Theintroduction of improved varieties
of orange-fleshed sweet potato isa promising strategy for reducing seasonal food insecurity
and a major micronutrient deficiency.

Mozambique' s Experience: Partnerships to Promote Orange-Fleshed Sweet Potatoes. The
promotion of orange-fleshed sweet potato together with improved child feeding practicesis part
of the integrated approach for combating vitamin A deficiency outlined in the Min. of Health’s
Micronutrient Strategy. At a1999 FAO conference, INIA presented the orange-fleshed sweet
potato program as the primary example of how INIA will integrate nutritional concernsinto its
agricultural research program. Through INIA’s collaboration with SARRNET, 38 orange-
fleshed varieties were received in 1997 for testing. In 1999, additional funding by HKI enabled
adaptive varietal testing to be undertaken at the provincial level. From the outset, the program
has relied on partnerships between public sector organizations, NGOs and farmers. Government
nutrition staff work alongside INIA agronomists; INIA works with NGOs at the provincial level;
researchersinvolve local farmersin the evaluation of varietal performance; and a multi-
disciplinary team conducts qualitative research on child feeding, agronomic, marketing and
processing practices.



Future Pathways: Role of the Public Sector/NGOs in the Development and Dissemination of
Improved Varieties of Less-Commercialized Crops. For crops such as sweet potato, cassava,
and legumes, the evidence suggests that the public sector and NGOs will need to play aleading
rolein variety dissemination efforts in the foreseeable future. Commercial interest in seed
production varies with the technical possibility of excluding non-buyers from using the products
of thefirm’'sresearch. Sincethereislittle erosion in the yield potential with successive planting
of vegetatively-reproduced crops such as sweet potato and cassava, and self-pollinated crops
such as groundnuts and other legumes, rice, and wheat, farmers can reproduce the purchased
seed themselves for future planting. Thus, thereislittle commercial incentive to produce and
mar ket improved varieties of vegetatively propagated and self-pollinated crops beyond
supplying theinitial demand for new varieties. Informal seed systems -- primarily farmer
retention of varieties -- predominate for self-pollinated crops worldwide among subsistence and
highly commercialized farmers. Research centers are continually developing improved varieties
for these crops suited to different agro-ecological regions, but it isvery difficult for
smallholder farmersto access new public varietieson aregular basis. While new varieties
are often successfully distributed on a one-time basis as part of relief programs, ongoing access
to new varietiesisimportant to allow farmersto benefit from continuing advancesin
technology that increaseyieldsand incor porate other key factors such as pest resistance,
early maturity and nutritional improvement.

NGOs in Zambia, Zimbabwe, Kenya, and Malawi have trained farmer groups to multiply and
distribute planting material/seed for sweet potato, cassava, sorghum, millet and legumes (Tripp
1999, Tapio-Bistrom, Chiwele and Kasuta 1998). The objective in most cases was to create a
small seed-producing business within the communities. While the projects were successful in
disseminating improved varieties, there are few signs of entrepreneurial activity that would
signal the beginning of sustainable seed provision at the village level (Tripp 1999). There are
two genera problems. First, farmers need to know how to contact research stations and acquire
foundation seed. In most cases, project personnel made the arrangements without fostering
direct researcher-farmer group contact. Thus seed-producing groups continue to be dependent
on non-governmental organizations to secure new varieties. A second problem is the scant
attention paid to marketing and resulting difficulty in finding buyers for the seed. These
experiences suggest that it may be unrealistic to expect seed producer groups to completely
“outgrow” the need for continued assistance from the public sector or NGOs to access and
multiply new germplasm for distribution in the community. Although it may be possible for
seed producer groups to market some of their production, for some commodities demand for seed
may be too small in the immediate area or too intermittent to fully reimburse the costs of the
activity. Some level of subsidy may bejustified on an economic basis, if the social benefits
to providing new germplasm to smallholder far mers exceed the financial returnsthat may
be generated by the seed scheme (e.g., because of potential impactson child and family
health and food security), and if for-profit businesses are unlikely to provide accessto
germplasm in the absence of public assistance. The challenge isto build on the experience
with seed producer associations in the region to create more direct and sustainable links between
community seed producers, extension, and researchers or other providers of foundation seed.
Ongoing effortsto reduce regional barriersto seed trade may lead to increased commercial
interest at theregional level in supplying seed/planting material for commodities where
demand isinsufficient to support businessestargeting only local and national markets.
E.g., acompany with regional interests may find it profitable to multiply sweet potato, cassava,
and legume varieties for sale in similar agro-ecological zones across several countriesin the
region.
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Future Pathways. Improving Child and Family Health by Instituting Nutrition Education at the
Village Level. Experience in Kenya and Zambia suggests that efforts to improve child feeding
practices, both in terms of increased frequency of feeding and developing appropriate weaning
foods, can have a major impact on child nutritional status and should be incorporated into
genera extension training. A Zambia NGO project trained both men and women in the
preparation of child weaning foods. It was critical to include men so that they understood the
importance of good nutrition and would allow women to spend money on food items for
children. Improving vitamin A intake among older children and adultsis simpler. The taste and
appearance of improved orange varieties are usually acceptable in the traditional boiled/steamed
form. The vitamin A content of other foods such as bread, chapatis, and fried doughnuts can also
be greatly enhanced by replacing 1/3 of their wheat flour with sweet potato flour, asis being
tested in Kenya and Uganda.

Future Pathways: Introducing Processing Equipment that Reduces Women'’ s Labor and
Increases the Potential for Commercialization. Sweet potato sales are an important source of
income for rural women in Mozambique. In Maawi, Kenya, and Uganda, sweet potato is an
increasingly important commercial commodity which is transported to urban centers.
Introducing improved processing equipment for sweet potato and other root crops can reduce
women’s workload and facilitate the production of items for the urban market. In Zambia,
LLFSP introduced fast and easy-to-use chippers that produce small, uniform chips which dry
quickly. Inthelonger run thereis significant potential to use sweet potato for animal feed.
China, the world' s largest sweet potato producer, uses large quantities of roots and leaves as an
excellent pig, dairy cattle and goat feed, in addition to producing sweet potato noodles and starch
for human consumption.
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