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FOREWORD

One of the best strategies for promoting sustainable development of the
agricultural sector in a country is to implement approaches that integrate
genetic resources, eco-efficient field and crop management, and postharvest
value-adding technologies. This integrated systems approach offers many
advantages to all the actors of a crop value chain, including policy makers,
producers, processors and users. For example, farmers can have facilitated
access to improved varieties, with high yielding potential and good
adaptation to the specific agro-climatic conditions of the region. Also, using
eco-efficient technologies to manage the soil and the crop, farmers can
increase their yields using those inputs that are necessary and affordable
and that can make a real contribution to increase the competitiveness and
enhance and maintain the sustainability of their farming systems.

Furthermore, using improved, value-adding technologies for processing,
farmer groups can have increased access to and consumption of food
products that will have a direct impact in their nutritional and food security
status. In turn, this will provide rural populations with access to additional
employment and income generation opportunities.

This document is an attempt to present an overview of the technological
options that are currently available to promote increased productivity and
competitiveness of the cassava crop. These options could become an
excellent strategy for the difficult task faced by the countries in the region
that need to reduce poverty, hunger and the increased dependency on
imported foods to attend the nutritional needs of their populations.
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WHY THIS DOCUMENT?

Most countries in the Caribbean are currently facing a challenge related to the
need of reducing the large and increasing amount of imported food products
to meet the rising demands of the population and of the industrial sectors. To
meet this challenge, the countries in the region have begun to design and
implement policies aimed at promoting local production of crops and food
products that are widely consumed, and that can be produced locally. “Let us
grow what we eat and let us eat what we grow” is one of the popular titles
assigned to such initiatives.

In this context, cassava can play an important role. It ranks high among the
major crops produced in the region. It is a source of cheap energy and also
has a good content of vitamins and minerals. Cassava can contribute to
improve food security and nutrition in rural and urban households. In
addition, cassava can be used in many industries including food, textiles,
pharmaceuticals, paper and adhesives, animal feeding and as feeedstock for
ethanol processing.

However, cassava has historically received little attention and support from
governments, donors, and national agricultural research and technology
transfer systems. This makes the task of Governments of the Caribbean
region even more difficult as they address the urgent need to design and
implement coherent agricultural policies and strategies to promote
sustainable development of the cassava crop.

Therefore, FAO, CLAYUCA, and IICA considered it strategic to prepare this
document as a contribution to the countries of the Caribbean Community
(CARICOM) that are in the process of formulating approaches that promote
sustainable intensification of cassava production, processing and utilization,
as an alternative to the increasing dependency on imported foods.

This document is divided into three parts. The first part summarizes relevant
background information on the current status of cassava globally and in the
context of the Caribbean region. Part two is a compilation of the information
collected via a survey administered with the collaboration of key resource
persons in most countries of the region. Data obtained was complemented
with updated information collected and compiled with the support of the
Statistics Department, FAO Rome; and with data provided by the cassava
practicioners (research and extension agents), from 12 countries, who
attended an International Training event organized by CLAYUCA, with
financial support from the Colombian Government. The third part includes
some concrete examples of potential opportunities that could be
implemented in the region, using a three-pillar approach that CLAYUCA has
been proposing, that includes: a) improved genetic resources; b) eco-efficient
crop and soil management technologies; and c) value-added processing and
utilization technologies. Some conclusions and recommendatios are also
included.

xi
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PART 1 BACKGROUND INFORMATION ON CASSAVA

INTRODUCTION

Cassava (Manihot esculenta Crantz) is the fourth most important source of energy in the
tropics, after maize, sugarcane and rice, and for many millions of people represents a basic
component in their diets (FAO, 2000). The crop is grown in more than 100 tropical and
subtropical countries, usually by small-scale farmers. Cassava is one of the most popular crops
in small-scale, subsistence farming systems because it is a crop that very seldom fails to
produce, even in marginal areas with poor soil conditions and unreliable rainfall.

In the tropical and subtropical regions of Asia, Africa and Latin America, cassava is a major
crop for food security and industrial uses. The crop is used mainly for human consumption in
most parts of Africa and Latin America. In Asia and some parts of Latin America, it is used for
the production of commercial animal feed, processing into starch and starch-based products
and on-farm animal feeding. These multiple uses and market options give cassava importance
and value as a crop that is appropriate for resource-poor farmers that can use it as vehicle to
help feed their families, obtain income and employment and escape poverty.

Cassava has some unique characteristics that make it suitable to produce reasonable yields,
even in areas with poor soil and climatic conditions. The crop efficiently uses available water
and soil nutrients, has good tolerance to drought and to some pests and diseases. Compared to
the main staples globally, cassava is seen as least suited for promoting intensification, using
the Green Revolution approach based on the use of uniform crop varieties, intensive tillage,
irrigation, fertilizer and pesticides (FAO, 2013). However, in the last decade, the worldwide
importance of cassava has changed dramatically. From being a crop considered as “poor
man’s food”, cassava has now become a multipurpose crop for the Third Millennium. Its
importance for the potential for value-addition is well-documented and acknowledged. The
crop is considered as an important strategy that can help developing countries meet their
needs and priorities with regard to rural development, food security, energy security and
other wider macroeconomic goals.

WORLD CASSAVA FIGURES
Production

Worldwide, most cassava production occurs on small farm holdings and in marginal
agricultural areas, and therefore production statistics at country, region and global levels are
often inadequately recorded and compiled into reliable statistics figures. The best statistics
available are those produced by FAO.

Tables 1 and 2 show data on world cassava production in the last four decades, on each
continent, presented as the annual average of ten-year periods. During 2000-2009, Africa
produced 53.5% of the total production of cassava globally, which represented an increase of
27.4% compared to 1980-1989, when Africa was responsible for the production of 42% of the
total global production of cassava.
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In Asia, cassava production during the period 2000-2009 represented 30.2% of the world
production. This represented a decrease of 15.4% in the share of the total world production
compared to 1980-1989, wherein Asia was responsible for 35.6% of the total production.

Available data for Latin America (South and Central America), indicate that during the decade
2000-2009, the average annual production of cassava was only 15.6% of the total production
at the global level. This represented a decrease in production equivalent to 28.4%, compared
to the decade of 1980-1989 during which the cassava production in Latin America
represented 21.8% of the global production.

In CARICOM (comprising 15 Member States)?, available data for 2000-2009 indicate that
cassava production decreased by 8.6% when compared to the decade 1980-1989. Total
production of cassava in CARICOM countries continues to be very small, only 0.21%, in
comparison with global production figures (Table 2).

Table 1. Changes in cassava production in three continents, ten-year average.

PERIOD
REGION 1970-79 | 1980-89 | 1990-99 | 2000-2009
(million MT)

Africa 44.1 56.5 83.5 103.9
Asia 32.1 47.9 48.5 58.7
Latin America 32.0 29.4 28.8 30.2
CARICOM 0.26 0.31 0.38 0.41
Total 109.1 134.7 161.9 194.2

Source: FAO. http://faostat.fao.org/

Table 2. Changes in cassava production in three continents, ten-year average (as a percentage of

total production worldwide).

PERIOD
SEEION] 1970-79 1980-89 1990-99 2000-2009
Africa 40.4 42.0 51.6 53.5
Asia 29.6 35.6 30.0 30.2
Latin America 29.3 21.8 17.8 15.6
CARICOM 0.25 0.23 0.23 0.21
Total 100.0 100.0 100.0 100.0

Source: FAO. http://faostat.fao.org/

1 The countries included as CARICOM member States are: Antigua and Bermuda, The Bahamas, Barbados, Belize, Dominica,
Grenada, Guyana, Haiti, Jamaica, Montserrat, Saint Lucia, St. Kitts and Nevis, St. Vincent and the Grenadines, Suriname, and

Trinidad and Tobago.
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Main facts

= The African continent has maintained its importance as the largest cassava producer
in the world, a fact that has been maintained steady over the last four decades. During
the last decade (2000-2009), Africa accounted for 53% of the total world cassava
production.

= Asia continues to occupy its importance as the second largest cassava producing
region in the world. During the last decade, average cassava production increased by
21% in comparison with two decades ago. Globally, the total production of cassava has
remained almost the same, with cassava in Asia accounting for almost one third of the
total production.

= (assava production in Latin America has shown a slight increase during the last
decade. Average production in the region was 4.8% higher. In terms of the total world
production, cassava’s importance in Latin America was reduced, accounting for only
15.6% of the total world production from 2000-2009. Two decades ago, the region’s
share was 17.8 % of the total cassava produced worldwide.

= CARICOM continues to show increase in the volumes of cassava produced. During the
last decade, these have been nearly 8% higher than those produced two decades ago.
However, in comparison with the total world production, the region accounted for
only 0.21% during the last decade, whereas the proportion was 0.23% two decades
ago.

Area planted

Tables 3 and 4 provide data on the evolution of the areas planted to cassava globally, in the
last four decades on three continents, presented as the annual average of ten-year periods.
During 2000-2009, Africa planted 65.8% of the total area cultivated with cassava worldwide.
This represented a constant, increasing trend, considering that during 1980-1989 the area
planted with cassava in Africa represented 54.2 % of the area planted with cassava worldwide
and during the decade 1990-1999, Africa’s share was 62%.

Table 3. Changes in area planted with cassava on three continents, ten-year average (in
millions of ha).

REGION PERIOD
1970-79 1980-89 1990-99 2000-2009
Africa 6.87 7.65 10.13 10.05
Asia 3.03 3.80 3.68 2.99
Latin America 2.59 2.49 2.34 2.05
CARICOM 0.06 0.07 0.08 0.08
Total 12.66 14.10 16.36 15..27

Source: FAO. http://faostat.fao.org/
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Table 4. Changes in areas planted with cassava on three continents, ten-year average (as a
percentage of total area planted with cassava worldwide).

PERIOD
e 1970-79 1980-89 1990-99 2000-2009
Africa 54.2 54.2 61.9 65.8
Asia 23.9 26.9 22.49 19.58
Latin America 20.45 17.65 14.3 13.42
CARICOM 0.47 0.49 0.48 0.52
Total 100.0 100.0 100.0 100.0

Source: FAO. http://faostat.faoc.org/

In contrast, areas planted with cassava in Asia have been declining over the past 30 years.
During 2000-2009, the total area in the region planted represented 19.6% of the total area
planted with cassava globally, whereas one and two decades ago, the areas planted with
cassava in Asia represented a share of 22.5% and 27%respectively.

A review of the available data from South and Central America shows that during the decade
2000-2009, the average area planted with cassava annually represented only 13.4% of the
total area planted worldwide. One and two decades ago, the region’s share was 14.3% and
17.7%, respectively.

In CARICOM, available data for 2000-2009 indicates that area planted with cassava remained
the same over the two previous decades. Total area planted accounts for a very small share,
representing only 0.52% of the total area planted with cassava globally over the last decade.

Main facts

= Areas planted with cassava in Africa have remained constant over the last two decades but
represent a large increase of almost 31.3% in comparison with the area planted in the
region two decades ago (1980-89).

= [n Asia, areas planted with cassava have been showing a negative growth trend over the
past three decades. During 2000-2010, average areas planted with cassava in the region
were 18.7% lower than a decade ago, and 21.3% lower than two decades ago.

= The average area planted with cassava in South and Central America, during the last
decade (2000-2009), were reduced by 31.8%, compared to the area planted two decades
ago (1980-1989). The difference in average area planted during the last two decades have
maintained a negative trend but the reduction in the average areas planted between the
two decades has been only 5.9%.

* The average cassava area planted in the CARICOM during the last two decades has
remained constant but in comparison with two decades ago, there is a modest but positive
increase. This positive difference of near 14.3 % in the areas planted currently indicates to
some extent the renewed importance that the cassava is gaining in the CARICOM region.
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Cassava yields

Data on the evolution of global cassava yields as 10-year averages on the three continents are
presented in Tables 5 and 6, and Figure 1.

Table 5. Changes in cassava yield on three continents, ten-year average (MT per ha).

REGION PERIOD
1970-79 1980-89 1990-99 2000-2009
Africa 6.42 7.40 8.25 10.34
Asia 10.32 13.81 18.43 26.69
Latin America 12.36 11.79 12.28 14.77
CARICOM 4.56 4.35 4.45 5.13
World Total 8.62 9.55 9.89 12.71

Source: FAO. http://faostat.faoc.org/

Table 6. Changes in cassava yield, by continent, average of ten-year periods (as a percentage of
world cassava average yield).

PERIOD

SR 1970-79 1980-89 1990-99 2000-2009
Africa 2556 226, 166 186
Asia 19.0 44.0 86.3 110
Latin America 43.0 23.0 24.1 162
CARICOM -47.1 -54.6 -55.0 -59.6
World Total 100.0 100.0 100.0 100.0
Source: FAO. http://faostat.fao.org/

OAFRICA @ASIA OLATIN AMERICA OCARICOM @WORLD TOTAL
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Figure 1. Changes in average cassava yields in four regions, 10-year averages expressed as a

percentage of world cassava average yields for each decade.
Source: FAO. http://faostat.fao.org/
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During the period 2000-2009, average cassava yield in Africa were estimated in 10.3 MT/ha,
the second lowest cassava yield in the world, only higher than the average yield obtained in
CARICOM, estimated at 5.13 MT/ha. However, considering the evolution of cassava yield in
Africa, there is a positive trend during the last three decades. Average cassava yield in Africa
during the last decade were 25.3% higher than those obtained a decade earlier, and 39.7%
higher than those obtained two decades ago.

The average cassava yield obtained in Asia during 2000-2009 were the highest worldwide,
estimated in 26.7 MT/ha, 44.8% higher than those obtained a decade earlier, and 93% higher
than the decade of 1980-89.

An analysis of the cassava yield obtained in the South and Central America during the last
three decades, indicates that average yield during 2000-2009 were 20.2% higher than those
obtained during 1990-1999 and 25.2% higher than those two decades earlier, suggesting a
positive trend in the increase in cassava productivity.

For CARICOM countries, available data for the period 2000-2009 indicate the average cassava
yields have experienced a modest but positive increase, improving by 15.3% during the
decade 2000-2009, in comparison with one decade earlier, and by 17.9% in comparison with
the average cassava yield obtained two decades earlier.

Main facts

= A comparison of cassava yield obtained in the African region with the cassava yield
obtained worldwide indicates that the difference is narrowing. During 2000-2009, average
cassava yield in Africa were 18.6% lower than average yields worldwide, whereas twenty
years ago, this difference was 22.6%.

= A comparison of the average cassava yield obtained in Asia indicates that during 2000-
2009, yields were 110% higher than those obtained worldwide. During 1990-1999, yield in
Asia were 86.3% higher and two decades earlier (1980-89), they were also higher but only
by 44%. This data clearly indicates the impressive growth in cassava productivity that has
been achieved in the Asian region over the last three decades.

= Average cassava yield from Latin America over the past three decades, compared to those
obtained worldwide, indicates that during 2000-2009, yields were 16.2% higher than
those obtained worldwide. During 1990-1999, average cassava yield were 24.1% higher
suggesting that the increase in cassava productivity in the Latin American region during
the current decade has been a slightly lower than the increase occurring worldwide.

= The average cassava yields obtained in CARICOM during 2000-2009 were 59.6 % lower
than the global average. This difference was also negative in the previous decade but by
55.5%. This is a clear indication of the very poor gains made in cassava productivity in this
region compared to the other regions of the world. Indeed, there is a tremendous gap in
cassava productivity in CARICOM in comparison with the cassava production systems in
the other two continents.
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IMPORTANCE OF CASSAVA IN FOOD SECURITY

Table 7 provides food consumption data in energy equivalents at the regional and global
levels as the contribution made by different commodities to the total supply of energy. Three
crops - wheat, rice and maize - are responsible for nearly half of the caloric intake of the world
population, especially in regions with the largest populations of undernourished people with
food and nutrition insecurity. Considering the total contribution of agricultural crops to food
consumption, in energy equivalent at the global level, these three crops are responsible for
80.4% of the total energy supplied by agricultural crops. The contribution of cassava to the
total worldwide energy supply, coming from the rest of the agricultural crops, excluding
wheat, rice and maize, is equivalent to 12.4 %.

In Africa, 65.6% of the total supply of calories comes from the agricultural sector. The three
main crops -wheat, maize and rice - contribute to 57.2% of the total energy supply. Cassava is
a very important crop for food security in Africa with a contribution equivalent to 21.4 % of
the total energy supplied by the rest of the agricultural crops, excluding wheat, rice and maize.

In Asia, the contribution of cassava to the total energy consumption of the population is very
low. Whereas the three main crops (rice, wheat and maize) contribute with 86.3% of the total
energy consumption, cassava makes a very modest contribution of only 7.7% of the energy
equivalent supplied from the other agricultural crops, excluding wheat, maize and rice.

Table 7. Food consumption data in energy equivalents by region, 2007-2009.

KILOCALORIES (%)
CROP COMMODITY SUPPLY KCAL/TOTAL SUPPLY KCAL

CARICOM LAC Africa Asia Total
Cassava 0.52 1.42 6.03 0.63 1.30
Bananas 091 1.01 0.66 0.71 0.68
Plantains 0.68 0.62 1.71 0.04 0.32
Potatoes 1.03 1.39 1.17 1.82 2.15
Sweet potatoes 0.41 0.11 1.38 1.04 0.81
Yams 0.75 0.06 2.72 0.00 0.37
Roots and tubers total 4.31 4.62 13.70 4.23 5.62
Wheat 18.11 11.19 15.27 19.48 18.78
Rice 10.27 6.90 8.15 28.98 18.99
Maize 2.63 19.32 14.15 2.69 4.95
Beans 0.81 3.16 1.24 0.50 0.79
Others 0.85 0.50 7.18 1.35 1.86
Total kilocalories (%) 37.62 46.25 65.59 59.25 53.1
Contribution of wheat, maize, rice (%) 82.4 80.89 57.28 86.33 80.41
Contribution of cassava in relation to 139 3.07 9.20 1.07 245
total energy supply (%)
C.Ontl'lbutIOI.l of cassava excluding wheat, 10.28 16.06 21.44 77 12.48
rice and maize (%)

Source: FAO. http://faostat.fao.org/
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In Latin America, the contribution of the three main crops (rice, wheat and maize) to the total
energy consumption is equivalent to 80.8%. In comparison with the other agricultural crops
that contribute to the total energy supply in the region, cassava makes an important
contribution equivalent to 16%.

In the CARICOM region, as in the rest of the world, rice, maize and wheat are the most
important sources of energy, with a total contribution of 82.4%. Cassava contributes 10.2% of
the energy supply from the rest of agricultural commodities, excluding wheat, maize and rice.

The importance of cassava is changing very rapidly around the world. Recent FAO estimates
indicate that global harvest in 2012 was around 280 million metric tons, representing an
increase of almost 60% in comparison to the volumes produced in 2000. These positive
trends are likely to continue as the potential of the cassava crop as a strategic provider of
food, feed, fuel and other industrial uses is being increasingly recognized and exploited.

The strategic and growing importance of cassava is demonstrated by the data available from
two important regions, the Least Developed Countries (LDC, as defined by FAO) and
CARICOM. The LDC is a group of 50 low-income countries and the CARICOM region is a group
of 15 countries.

Table 8 presents a comparison of production, area planted and yield, for the cassava crop, in
the LDC and in the CARICOM region, over a period of 50 years. The CARICOM region is well
behind in terms of yield improvements, increasing only by 2.8 % from 1961 to 2009. During
the same period, the growth in cassava productivity in LDCs was 69%.

In relation to area of cassava harvested, CARICOM showed significant growth during the last
50 years, equivalent to 158% whereas the LDC countries, the growth in the area of cassava
harvested was equivalent to 78%.

The volumes of cassava produced in the CARICOM region increased by 165% over the last 50
years. During the same period, increase in the total volumes in LDCs was 201%.

Table 8. Cassava production data (1961 to 2009).

PRODUCTION (tonnes) | AREA HARVESTED (ha) | YIELD (t/ha)
CARICOM MEMBER STATES
Average Average Average Average Average Average
(1961-1963) | (2007-2009) | (1961-1963) | (2007-2009) | (1961-1963) | (2007-2009)
183405 487159 42715 110395 4.29 441
+165% +158% +2.8%
PRODUCTION (tonnes) |  AREA HARVESTED (ha) | YIELD (t/ha)
Least Developed Countries (LDC)
Average Average Average Average Average Average
(1961-1963) | (2007-2009) | (1961-1963) | (2007-2009) | (1961-1963) | (2007-2009)
21523935 64861771 4266236 7598480 5.05 8.54
+201% +78.1% +69.1%

Source: FAO. http://faostat.fao.org/
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Over the next few decades, with the challenges faced by the governments (especially in the
developing countries) to meet the priorities and demands of the population for food, income
and employment opportunities, the importance of cassava is likely to maintain a positive
trend. This would be particularly so as the governments and policy makers recognize the
potential of cassava as a strategic option to promote rural development, economic growth,
and food security. The major drivers of this renewed importance of cassava for rural
development and raising rural incomes are high prices of cereals, potential to use cassava
flour to replace wheat imports, cassava as bio-ethanol raw material, cassava starch for
industrial uses and resilience to climate changes (FAO, 2013).

In CARICOM, with a food import bill that has been estimated in almost US$5 billion, cassava
could become an important rural development policy option for the urgent task that
governments are facing in order to reduce the huge food imports. Cassava crop could help
countries in the region to save foreign exchange, generate employment and create income
oportunites, especially in rural areas, and increase the availability of food, especially for the
poorest sectors of the population.
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PART 2 CURRENT STATUS OF THE CASSAVA CROP IN SELECTED
CARIBBEAN COUNTRIES

INTRODUCTION

In conducting the analysis of the current status of the cassava value chain in selected
countries of Latin American and the Caribbean, CLAYUCA received excellent collaboration and
logistical support from the Food and Agriculture Organization of the United Nations (FAO)
and the Inter-American Institute for Cooperation on Agriculture (IICA), through their officers
and technical personnel in the countries included in the analysis.

The activity was undertaken as a collaborative effort with the main objective of obtaining
accurate, updated and meaningful information that could be used later by the three
institutions in the design of a regional strategy aimed at promoting sustainable and
competitive intensification of production and industrialization in the Caribbean.

To facilitate the implementation of this analysis, an on-line survey was designed to obtain
updated information on the current state of the cassava value chain in the selected countries,
covering aspects of production, processing, marketing and planning. Key actors of the sector
in each country, including technical personnel, farmers, private sector companies and small-
scale agroprocessing enterprises, were identified and their collaboration was requested as a
valuable source of information on the above-mentioned topics. The survey was divided into
various sections and the informants were asked to answer only those questions in which they
believed to have adequate information. Table 9 presents the list of countries included in the
survey, the number of contacts identified in each country and the number of responses
received. Despite the easy methodology adopted (answering questions in an electronic survey
that took a few minutes), and the collaboration received from IICA and FAO country officers
and technical personnel, only 31% of the informants contacted responded to the survey.

Table 9. List of countries included in the survey on the current status of the cassava value
chain.

COUNTRY CONTACTS RECEIVING THE SURVEY ANSWERS RECEIVED
Barbados 21 5
Belize 5
Ecuador 15 2
Guyana 28 4
Jamaica 31 10
Nicaragua 57 16
Paraguay 38 22
Dominican Republic 20 5
St. Lucia 10 3
St. Vincent 12 4
Suriname 20 7
Trinidad & Tobago 48 16
TOTAL 305 94

Source: FAO. http://faostat.fao.org/
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Nonetheless, the quality of the information obtained is good considering that it could provide
a baseline for further surveys and analyses in the future. The information obtained through
the survey was complemented with up-to-date statistical information available at FAO
(FAOSTAT). CLAYUCA has done a preliminary processing of the information obtained and a
draft report is presented in the next section.

Despite the fact that only 36% of the intended participants in the survey answered it, affecting
the quality of the statistical data presented and discussed in this document, the information
obtained could be considered accurate and useful, because a very important, complementary
set of information was obtained through the participants in the International Training event
held at Cali, Colombia,

Additionally, the electronic survey form and the statistical analysis platform built to process
the information are now available and can be used for similar work in the future.

RESULTS OF THE SURVEY

Cassava in the Caribbean Region

Cassava has been identified as an important crop to meet the food and nutrition needs of the
population in the Latin American and Caribbean region. It is recognized as one of the crops
with higher potential for the development of value added through its processed products
(IICA, 2013).

Cassava production figures

Production and processing of cassava in Caribbean countries are relatively small-scale
activities, in comparison to other countries in South America and around the world, and in
most cases there is a high predominance of traditional, subsistence production systems. Table
10 shows the production of cassava in various LAC countries including the twelve countries
included in the electronic survey conducted by FAO/ IICA/ CLAYUCA.

Data has been compiled as the average production of ten-year periods, covering the last four
decades (1970-2009). Data is also presented on the variation of cassava production between
the two previous decades.

Cassava production in CARICOM from 2000-2009 increased by 10% in comparison with the
average annual production in 1990-1999 (Table 10). Only four countries in the region
experienced increases in production, compared to the two previous decades: Trinidad and
Tobago, Antigua and Barbuda, Haiti, and St. Vincent and the Grenadines. In The Bahamas,
Barbados and Guyana, cassava production was reduced drastically, by approximately 50-60%,
over the last two decades. In Jamaica, Belize, Dominica, Grenada and Suriname, the reduction
during the same periods was lower, approximately 10%.

Nicaragua increased the production of cassava over the past two decades by 79%; Paraguay

also had a positive increase of 22%; Ecuador had reduced production (22%), while there was
a smaller reduction of around 3.6% in the Dominican Republic.

11
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The 10% growth in cassava production in the Caribbean region during the last two decades
was modest in comparison with regions like Asia with 44.7%, Africa with 24.3% and Latin
America (including South and Central America) with 20.2% growth.

Table 10. Production of cassava in selected LAC countries (average of ten-year periods).

Countries Production (tonnes) % of change between
1970-79 | 1980-89 | 1990-99 | 2000-2009 1990-2009

Antigua and Barbuda 73 50 46 65 39.9
The Bahamas 1104 1025 507 209 -58.8
Barbados 883 971 926 376 -59.4
Belize 78 697 659 5.5
Dominica 784 884 874 850 2.7
Grenada 231 134 164 159 -3.2
Guyana 4940 30840 17091 -44.5
Haiti 232476 | 275864 | 317599 371309 16.9
Jamaica 21494 17399 16314 14482 -11.2
St Lucia 856 923 970 969 0.1
(Sfr'evr::gie:etsand the 2815 2060 321 555 72.6
Suriname 2091 2640 4351 3743 -13.9
Trinidad and Tobago 44472 1885 1014 1387 36.7
CARICOM 267248 | 308853 | 374626 411851 9.9
Dominican Republic 161477 | 101421 | 122256 117846 3.6
Ecuador 316628 | 179876 89966 74492 -17.2
Nicaragua 21328 52666 52000 93125 79.1
Paraguay 1493221 | 2901332 | 2975141 3636796 22.2
%ggﬁﬁ;’fg‘gzrﬁ‘;;‘i‘)l 32017561 | 29460489 | 28820790 | 30278032 20.2
Africa Total 44123936 | 56579414 | 83580622 | 103951230 24.3
Asia Total 32133478 | 47943121 | 48567395 | 58793448 21.0

Source: FAO. http://faostat.fao.org/

Additionally, an analysis of the production of cassava in selected LAC countries, based on
available data (FAOSTAT) for the period 2006-2010, is provided in Table 11. Analysis of data
obtained considering the period 2009-2010 revealed that during this period, only three
countries in the LAC region showed negative growth in the rate of cassava production:
Trinidad and Tobago, Barbados and St. Vincent and the Grenadines. Further analysis for the
period 2006-2010 indicates that with the exception of St. Vincent and the Grenadines, the
other countries showed positive growth rates in terms of area planted to cassava.

12



http://faostat.fao.org/

Table 11. Production of cassava in selected countries of the LAC region (2006-2010).

»!. A look at the potential of the crop fo promote agricultural development and economic growth

T
Ve 'J/

Production of cassava (tonnes) % change % change
Country 2006 2007 2008 2009 2010 | 2009-2010 | 2006-2010
Caribbean Countries
Antigua and Barbados 60 78 72 77 99 +23.7 +23.7
The Bahamas 170 190 175 188 865 +56.9 +408.8
Barbados 379 448 466 691 400 -42.1 +5.5
Belize 239 327 304 328 331 +0.01 + 38.5
Dominica 836 819 752 809 1037 +28.1 + 24.0
Grenada 164 172 170 159 204 + 28.3 + 24.4
Guyana 23145 20184 4127 7100 10092 +42.1 -0.5
Haiti 400000 | 450000 | 435000 | 467822 599575 +28.1 +48.0
Jamaica 17711 18519 14991 13995 18490 +32.1 +4.4
Saint Lucia 1021 1030 1100 898 1151 + 28.1 +12.7
ot vincentand the 602 770 707 780 527 -32.4 -124
Suriname 4120 3948 2894 3931 4243 +79 + 3.0
Trinidad and Tobago 1100 2190 2788 2479 2311 -6.77 +110.1
Dominican Republic 128369 128340 106291 165688 211105 + 274 + 64.4
Latin American Countries
Ecuador 69397 74241 102277 66299 53857 -18.7 -22.3
Nicaragua 105000 115000 128124 101908 73789 -27.6 -29.7
Paraguay 4800000 | 4800000 | 2218530 | 2610000 | 2624084 + 0.5 -45.3

Source: FAO. http://faostat.fao.org/

Importance of cassava in selected Caribbean countries

An analysis of the importance of cassava in the Caribbean countries, compared to other crops,

is presented in Table 12. The parameter used for this analysis has been the amount of food

supply available for consumption, from the different commodities available in each country,
expressed as the Kilocalories / per capita / per day, and expressed as the average of the

period 2007 to 2009.

Table 13 presents the same analysis but excluding the three main crops consumed in the

region: wheat, rice and maize. This provides evidence of the important role which crops such
as potatoes, yam, groundnut (peanut), bananas, plantains and cassava play meeting the

caloric needs of the population on the Caribbean region.
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Table 12. Ranking of the most important crops in selected Latin American and Caribbean countries.

CROPS PRODUCTION (2007-2009, average of a three-years period)

Country Wheat Paddy Rice Maize pf)gist(;s Potatoes Yams Cassava | Bananas | Plantains | Groundnuts | Sorghum
Barbados 1 2 3 8 4 9 10 6 7 5
Belize 1 2 3 8 6 10 9 5 7 4
Guyana 2 1 4 9 6 3 7 8 4
Jamaica 1 2 4 6 3 9 5 8 7
St. Lucia 1 2 4 9 5 8 6 3 7
Dominica 1 3 6 8 7 2 9 5 4
Grenada 1 2 3 4 6 8 5 9 7
e R R R R e s |
Suriname 2 3 4 5 1
St. Kitts and Nevis 1 2 6 5 4 9 8 7 3
?Z‘S;gid and 1 2 3 8 4 6 7 5
Antigua and
Barbgu 0 1 2 4 6 3 8 9 5 7
Bahamas 1 2 3 8 4 9 5 7 6
Haiti 2 1 3 5 6 4 7 9 8
CARICOM 1 2 3 10 4 6 9 5 7 8 11
Dominican 3 1 4 5 7 8 2
Republic
Ecuador 1 3 6 9 5 2
Nicaragua* 3 5 4 6 2
Paraguay 5 1 6 7

* Maize was the first ranked crop.

Source: FAO. http://faostat.fao.org/
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Table 13. Ranking of the most important crops in selected Latin American and Caribbean countries, excluding wheat, rice and maize.

Country CROPS PRODUCTION (2007-2009, average of a three-years period)
Sweet potatoes Potatoes Yams | Cassava | Bananas Plantains Groundnuts | Sorghum

Barbados 7 1 5 6 3 4 2
Belize 5 3 7 6 2 4 1
Guyana 7 4 1 5 6 2
Jamaica 4 1 7 3 6 5
St. Lucia 5 2 7 3 1 5
Dominica 8 7 1 9 3 2
Grenada 1 3 5 2 6 4
St. Vincent and the Grenadines 5 3 4 2 1
Suriname 3 1
St. Kitts and Nevis 3 2 7 6 5 1
Trinidad and Tobago 5 1 6 3 4 2
Antigua and Barbuda 4 1 6 7 3 5
Bahamas 5 1 6 2 4 3
Haiti 2 1 4 6 5
CARICOM 7 1 6 2 4 5 8
Dominican Republic 3 4 5 1
Ecuador 4 2 1
Nicaragua* 3 1
Paraguay 1 2
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Bananas were ranked first in seven of the fifteen Caribbean countries and in Ecuador. Yams were
a very important crop, ranked number one in three countries and as the second most important
crop in two other counties. Rice was the most important crop in Suriname, Guyana and Trinidad
and Tobago. In terms of the high volumes produced, rice emerged as the top-ranked crop in the
entire Caribbean region, with cassava being ranked as the number one crop only in Haiti. In
Paraguay, cassava was also the first ranked crop. With the exception of Grenada, cassava was
ranked among the top five important crops in all the other Caribbean countries. In Nicaragua and
Dominican Republic, cassava was also among the top five important crops.

Cassava productivity in selected Caribbean countries

Table 14 presents data on the productivity of cassava in selected LAC countries, as the average of
10-year periods, over the last forty years. An analysis was also made of the changes in growth
rates for the cassava productivity in each country. During the last decade (2000-2009), seven

CARICOM countries obtained cassava yields higher than those obtained at the global level.

Table 14. Cassava yield in selected LAC countries (average ten-year periods, 1970-2009).

COUNTRIES CASSAVA YIELDS (t/ha % OF CHANGE
1970-79 | 1980-89 | 1990-99 2000-2009 1990 -2010

Antigua and Barbuda 3.44 5.09 4.73 4.86 2.5
The Bahamas 12.34 10.73 9.15 13.42 46.7
Barbados 25.59 23.01 17.65 22.60 28.0
Belize 14.72 9.38 18.86 101
Dominica 10.11 10.56 9.93 9.67 -2.65
Grenada 8.64 7.01 6.12 7.28 18.9
Guyana 11.49 12.45 12.83 3.02
Haiti 4.24 4.07 4.00 4.82 20.6
Jamaica 9.03 11.45 17.44 20.48 17,5
St. Lucia 3.80 3.33 3.01 3.19 5.79
St. Vincent and the Grenadines 12.24 8.29 6.20 6.31 1.6
Suriname 6.58 6.73 14.29 25.32 77.2
Trinidad and Tobago 11.50 11.74 3.49 3.45 -1.2
CARICOM 4.56 435 4.45 5.13 15.3
Dominican Republic 4.54 5.56 6.58 8.28 25.8
Ecuador 9.38 8.08 4.52 4.43 -1.8
Nicaragua 4.45 11.25 11.18 9.91 -11.4
Paraguay 14.55 15.17 14.44 17.65 221
Ifsazﬁlﬂ?l;:glngt?atil) 12.36 11.79 12.28 14.77 20.2
Africa Total 6.42 7.40 8.25 10.34 25.3
Asia Total 10.32 13.81 18.43 26.69 44.7
World Total 8.62 9.55 9.89 12.71 28.5

Source: FAO. http://faostat.fao.org/
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During the same period, yield in seven other countries were lower than the global average yield,
while three countries, Barbados, Jamaica and Suriname reported outstanding yield, closer to
those obtained in Asia, the region with the highest productivity globally. In the countries of Latin
America included in this analysis, only Paraguay obtained cassava yield above the world average,
with the other three countries, Nicaragua, Ecuador and Dominican Republic obtaining yields
below the average global yield. Considering the changes in average yield obtained during the last
two decades, for each country, only in two countries, Dominica and Trinidad and Tobago, cassava
yield obtained during the last decade, were lower than those obtained two decades ago. The rest
of the countries showed positive growth rates in cassava productivity similar to the Dominican
Republic and Paraguay in Latin America; Ecuador maintained productivity at almost the same
level and Nicaragua presented a negative trend in the growth of cassava yield.

An analysis of the data reveals that Asia obtained impressive gains in cassava productivity,
increasing by 44% in the last decade, in comparison with two decades ago. Africa and Latin
America also showed positive, although smaller, growth rates in productivity, increasing by
25.3% and 20.2%, respectively, during the last decade, compared to two decades ago. CARICOM
registered a positive growth of 15.3% in productivity during the last decade, in comparison with
yield obtained two decades ago. A further analysis of the more recent changes (2006-2010) that
have occurred in cassava productivy in the LAC region is presented in Table 15.

In 2010, only four countries in the Caribbean (The Bahamas, Barbados, Suriname and Jamaica),
obtained cassava yield higher than the average global yiels, while Belize and Guyana were almost
at the same level as the global average and the other seven countries had lower yield than the
rest of the world (including the entire African region).

In terms of the trends in changes of cassava yield for the five years period (2006-2010), it was
observed that only four countries had maintained a positive trend in yield growth (Antigua and
Barbuda, The Bahamas, Grenada and Guyana). In three countries - Belize, Jamaica, and St. Vincent
and the Grenadines - a constant negative trend was noted during the same period.

Some countrties like Barbados and Suriname showed positive growth in the first part of the
period analyzed but in the last year (2009-2010), the situation was reversed and the cassava
yields dropped significantly. On the other hand, countries like Haiti, St. Lucia, Dominica and
Trinidad and Tobago that reported negative growth at the beginning of the period showed
positive growth in the average yields obtained during the period 2009-2010.

The data presented for the Latin American countries indicated that during 2010 yields obtained
in the Dominican Republic, Ecuador and Nicaragua were not only below the global average yields
but were also lower than those obtained in Africa. Only Paraguay had cassava yields higher than
those obtained on average in Africa and Latin America. For the period 2009-2010, CARICOM
showed a positive growth rate similar to that obtained in Africa. During the same period, the
Asian region reported a negative growth rate in cassava yield.

Table 16 depicts information on the average annual growth rate of cassava yield in selected
countries of the LAC region for 10-year periods. During 2000-2009, five CARICOM countries
(Dominica, Guyana, Jamaica, St. Lucia and St. Vincent and the Grenadines) showed negative
growth for average annual cassava yield. The other eight countries grew positively albeit with
modest increases in comparison with other cassava growing areas worldwide. Guyana was the
country with the largest negative growth rate for average annual cassava yield during this
period.
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Table 15. Cassava yield in selected LAC countries (period 2006-2010).

PRODUCTION OF CASSAVA (tonnes) % CHANGE | % CHANGE
COUNTRY 2006 | 2007 | 2008 | 2009 | 2010 | 2009-2010 | 2006-2010
Caribbean Countries
Antigua and Barbados 4.0 5.20 5.54 4,81 5.21 8.3 30.2
The Bahamas 10.63 | 1056 | 1094 | 9.89 | 22.18 124.2 108.6
Barbados 18.75 | 1792 | 21.18 | 25.59 20 218 6.6
Belize 14.06 | 17.21 | 1322 | 13.12 | 1273 2.9 9.4
Dominica 9.61 819 | 836 | 7.42 7.86 5.9 -18.2
Grenada 656 | 9.05 10.0 7.57 8.16 7.79 24.4
Guyana 11.02 | 1091 | 1032 | 1092 | 11.21 2.65 1.72
Haiti 625 | 441 | 439 390 | 4.13 5.89 -33.9
Jamaica 18.62 | 18.67 | 18.60 | 18.64 | 18.53 -0.5 -0.4
St Lucia 3.80 3.03 3.06 | 2.05 2.18 6.3 -42.6
étr‘e’:;éelszsnd the 772 | 642 | 661 6 3.36 44 56.4
Suriname 200 | 2547 | 2517 | 27.68 | 25.26 -8.7 263
Trinidad and Tobago 3.49 3.03 5.10 2.76 3.04 10.1 -12.9
E;’S}j&‘i?“ 722 | 756 | 756 | 772 | 851 10.2 17.9
Latin American Countries
Ecuador 343 | 451 5.12 3.12 3.20 2.5 -6.7
Nicaragua 9.55 9.58 8.07 8.71 8.85 1.6 -7.3
Paraguay 16.0 16.0 13.0 14.50 14.79 2 -7.5
CARICOM Region 660 | 4.69 | 457 | 405 | 430 6.1 -34.8
I(Jggﬁlt}?ﬁ;é;ﬁi; 13.66 | 1368 | 13.47 | 1332 | 1342 0.75 175
Africa Total 968 | 950 | 9.80 | 9.67 | 10.30 6.5 6.4
Asia Total 1838 | 19.20 | 19.31 | 2021 | 19.33 -43 5.1
World Total 1191 | 1197 | 1220 | 1227 | 1241 1.14 419

Source: FAO. http://faostat.fao.org/

During this decade, the CARICOM region as a whole reported a drastic reduction in the average
growth rate of cassava yield, while a decade ago, the growth rates for the region were positive. It
was the only cassava growing region worldwide that showed negative growth rates for average
yield.

The Latin American region had the highest growth rate for average annual cassava yield during
2000-2009, with three countries (Ecuador, Nicaragaua and Paraguay) showing negative growth

rates for cassava yield and only the Dominican Republic reporting positive growth rates.

On a global basis, Latin America showed very high growth in cassava productivity during the last
decade. Africa also grew positively but Asia’s positive growth rate was reduced considerably,
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compared to the previous decade. Worldwide, the growth rates for average annual cassava yield

were high but lower than the growth rates from a decade ago (Table 16).

Table 16. Average yield annual growth rate (%) for cassava in selected LAC countries (1970 -

2009).
COUNTRIES AVERAGE YIELD ANNUAL GROWTH RATE (%)
1970-79 1980-89 1990-99 2000-2009 1963-2012

Antigua and Barbuda -0.01 0.03 0.01 0.04 0.46
The Bahamas 0.15 -0.24 -0.10 0.02 0.05
Barbados -0.11 -0.04 -0.01 0.01 -0.11
Belize 0.02

Dominica 0.40 -0.34 0.04 -0.10 -0.43
Grenada -0.04 -0.13 0.10 0.05 -0.26
Guyana 0.01 -0.22

Haiti 0.34 0.52 0.04 0.01 0.53
Jamaica 0.11 0.12 0.04 -0.01 0.14
St Lucia -0.53 -1.62 -0.11 -0.18 -1.07
St. Vincent and the Grenadines -0.44 -0.06 0.10 -0.03 -0.21
Suriname -0.04 0.03 0.02 0.04 0.10
Trinidad and Tobago 0.08 -0.16 1.60 0.02 -0.14
CARICOM 0.46 1.19 0.18 -0.03 0.59
Dominican Republic -0.01 0.05 -0.08 0.23

Ecuador -0.07 -0.06 0.01 -0.04

Nicaragua 0.08 -0.17 -0.01 -0.08

Paraguay 0.08 0.07 -0.17 -0.05
;ﬂg:gg‘lm TOTAL (South -0.15 0.21 0.09 0.27 0.12
Africa Total 0.22 -0.25 -0.16 0.15 0.51
Asia Total 0.16 0.18 0.29 0.07 0.21
World Total 0.36 0.48 0.35 0.21 0.51

Source: FAO. http://faostat.faoc.org/

Main facts

= A comparison of cassava yield obtained in the African region with yield obtained
worldwide indicates that the difference is narrowing. During the decade 2000-2009,

average cassava yield in Africa were 18.6% lower than average yield worldwide, whereas
twenty years ago, this difference was 22.6%.

= A comparison of the average cassava yield obtained in Asia with average yield obtained
globally, indicates that during 2000-2009, cassava yield in Asia were 110% higher than
those obtained worldwide. During 1990-1999, yield in Asia were 86.3% higher and two
decades earlier (1980-89), they were also higher but only by 44%. This data clearly
indicates the impressive growth in cassava productivity that has been achieved in the
Asian region over the last three decades.
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Cassava technical and technological profile in selected Caribbean countries

An electronic survey was implemented during the second half of 2014, as part of the FAQ/ IICA /
CLAYUCA initiative, aimed at improving the knowledge and information about the current status
of the cassava sector in the Caribbean (CARICOM region and the Dominican Republic). The
survey included sections with specific questions about the technical and technological profile of
cassava systems in the selected countries. Some of the findings are presented below.

About 51% of the persons that responded considered themselves as cassava producers. In the
region, cassava producers can be classified in three main groups:

- Category 1: planting small-scale areas, using traditional cassava production technologies,
and generally obtaining low yields.

- Category 2: planting medium-scale cassava areas, using some type of modern production
technologies, and generally obtaining medium yields.

- Category 3: planting large-scale areas, generally using modern technologies, and
obtaining high yields.

Table 17 shows the classification of cassava farmers based on the yield obtained, in some
Caribbean countries. The data clearly indicates the very low yield obtained by small-scale
farmers, using traditional technologies, which in most countries do not exceed 10 t/ha. Suriname
farmers reported the lowest yield between 1.5 and 5.5 t/ha, followed by Jamaica (central
Jamaica) with the yield between 4 to 8 t/ha, Dominican Republic with the yield between 6 to 10
t/ha and St Vincent and the Grenadines, Trinidad and Tobago and Guyana with minimum yield of
8 t/ha. Barbados (22 t/ha), St. Lucia (12-15 t/ha) and some exceptional producers of Trinidad
and Tobago reported yield between 15 to 25 t/ha, representing the highest yield among the
small-scale producers that responded to the survey.

Table 17. Classification of cassava farmers in countries of Caribbean based on farm size and
yields.

CASSAVA YIELDS OBTAINED, BY TYPE OF FARMERS (t/ha)
COUNTRY Category 1 (small- Category 2 (medium- Category 3 (large-

scale) scale) scale)
Barbados 22 32-40
Guyana 8-10 10-20
Jamaica (central part) 4-8 15-20 20-30
St. Lucia 12-15 20-30 30-40
St. Vincent and the Grenadines 8 15-25
Suriname 1.5-5.5 15-25
Trinidad and Tobago 8-15 11-25 23
Dominican Republic 6-10 14-17 20-25

Source: FAO/IICA/CLAYUCA Survey

20




N -I, A look at the potential of the crop fo promote agricultural development and economic growth
T
-

Category 2 farmers cultivated medium size areas and used some level of improved technology for
cassava production, reported the yield between 10 and 25 t/ha, with the exception of Barbados
that reported cassava yield between 32 to 40 t/ha. St. Lucia, Jamaica, St Vincent and the
Grenadines, Trinidad and Tobago, Dominican Republic and Suriname reported cassava yield
between between 15 and 25 t/ha and Guyana between 10 and 20 t/ha.

Farmers producing cassava on large scale farms and using modern technologies were not very
common in CARICOM countries. Commercial-scale cassava farmers were reported in Jamaica,
with yield of 20 to 30 t/ha; St. Lucia with yield of 30 to 40 t/ha; Trinidad and Tobago with yield
of 30 to 40 t/ha; and the Dominican Republic with yield of 20 to 25 t/ha.

Most producers included in the survey had small cassava plots: 46% indicated having less than 1
ha planted to cassava, while 25% indicated having cassava areas between1 to 3 ha (Figure 2).
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Figure 2. Average size of cassava areas in selected countries of the Caribbean region.
Source: FAO/IICA/CLAYUCA Survey.

Cassava varieties grown in selected Caribbean countries

One of the most important cassava varieties grown in the region is MCol-22, mentioned by 13%
of the survey participants from Jamaica, St Lucia, and Trinidad and Tobago. The popularity of this
variety among cassava growers in the region was attributed to some specific traits: high yields,
high resistance to pests and diseases, early maturing, as well as good market acceptance and
good cooking quality. Other important cassava varieties mentioned by farmers were: M Mex 59
(Guyana, Trinidad and Tobago), CM 516 (Jamaica) and CIAT Hybrid (Jamaica). Farmers’
preference for these varieties was principally related to high yielding characteristics.

Table 18 presents the main cassava varieties that are currently grown in each of the countries
included in the survey and the main attributes identified by the farmers. Table 19 presents
additional information about the most common varieties found in selected countries of the
Caribbean region.

Experience of cassava farmers in selected Caribbean countries
17% of the survey respondents indicated that they have been planting cassava for more than 20
years. 20% of the farmers have been planting the crop for 10 to 20 years. Near two thirds of the

farmers included in the survey (64%) indicated that their experience as cassava growers were
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less than 10 years and near one fourth of the farmers stated that their experience as cassava
growers were less than 5 years (Figure 3).

Table 18. Main cassava varieties grown in selected Caribbean countries and farmers’ reasons for

the preference.

FARMERS OPINIONS FOR THEIR PREFERENCE OF THE MAIN CASSAVA
MOST
POPULAR VARIETIES
EDERILSC CASSAVA Good Goqd Good market Pe:st I Early (.;OOd L
VARIETY yields arakiliy acceptance CIERRES maturing R
quality resistance periods
Barbados White stick X
Uncle mack X X
Guyana Yankee red X
stem
Brown stem X X X X X
Jamaica MCol22 X X X X X X
CM516 X
St Lucia MCol22 X X X
Valencia
Suriname Botro cassava X X X
(gele cassave)
Trinidad and | MMex 59 X X X
Tobago CIAT Hybrid X X X
Dom. Rep. Valencia X X X X X

Source: FAO/IICA/CLAYUCA Survey.

Table 19. Principal cassava varieties planted in selected countries of the Caribbean region.

COUNTRY CASSAVA VARIETIES
Barbados - White stick - M. Mex 23 Tacana
- Butterstick (Brown stick) - M. Mex 55 Local 1
- Uncle Mack - MMex 52 - Brown stem - Smokey Prolific
Guyana - Bad woman - Butter stick - Kairuni Cassava | - Santa Rosa Magenta
- MMex 59 - Mexican - White stick - Yankee
-CM516 -CM2772-3
- Blue Bud - Rockwood - CM849 - CM2776-5
Jamaica - Cuba Sweet - Manson - CM3306-4 - MCOL 22
- Prison Farm - Sweet cassava - CM3299 - MCOL 1505
- Real Sweet - Bitter cassava -CM6119-5 - BRA383
- CM523-7 - PER183
. - Panama - Blue Bird .
Belize - Sweet Cassava | - Rasta - Bitter cassava
Dominica - Bitter Butter Stick - White Stick 100 pounds
Grenada -MCOL 1468 Sefiorita Blanca - CMC-40 - Valencia
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COUNTRY CASSAVA VARIETIES
Montserrat - Red Stem - Fountain Bitter | - Fountain Sweet- | - Guyana Sweet
- Mingo Sweet - Green Stem - Elmont Pink - Belmont Green
St. Lucia -Bitter variety - Sweet variety - MCOL 22 Whyme
. . -Coconut - Mingo Sweet
St. Kitts and Nevis _St. Lucia Sweet | - Sugar - Negro - Salt
. - Punt stick- - M Bra 383 -CM 7514-7
Ztrz:;‘é‘l’gzsand The | _ Butter stick - CM 3306-4 - CM 4919-1
- White stick -CM 7514-8 -SM 1565-15
. - Local yellow - Sweet cassava - Reditikie
Suriname . . - Botro cassava
- Valencia - Bitter cassava
(gele cassave)
- Blue bud- - Pickney mumma | - CM3306-4 - CM2772-3
- Butter stick - Sweet cassava - CM3299 - CM2766-5
Trinidad and - CIAT hybrid - Bitter cassava -CM6119-5
- MCOL 2215
Toabgo - Maracas black - MMex 59 - CM523-7
. - MCOL 1505
stick - MMex 60 - BRA383 - CG 1450-4
- White stick - MMex 61 - M PER183
Source: FAO/IICA/CLAYUCA Survey.
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Figure 3. Experience of cassava farmers included in the survey.
Source: FAO/IICA/CLAYUCA Survey.

Origin of the cassava planting material

The majority of the farmers interviewed (83%) obtained planting material from their own
cassava fields. 13% of the farmers interviewed indicated that they used both, their own planting
material and also material purchased from other farms. A small group of farmers (7%) indicated
that they only used planting material purchased from other farms. Finally, around 10% of the
farmers indicated that they used only planting material obtained through research and
technology transfer agents and through their participation in cassava technology research and
development activities (Figure 4). Cassava gene banks were considered the best source for
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farmers to have access to improved cassava varieties. In the LAC region, the germplasm bank of
the International Centre for Tropical Agriculture - CIAT, Cali, Colombia, is the largest cassava
genebank, and it is also the main source from which cassava farmers could have facilitated access
to improved cassava varieties and good quality planting material.

Introduction of improved cassava germplasm in the Caribbean countries

This could be one of the best strategies for promoting improvements in the productivity of the
crop. One of the sections included in the survey aimed to obtain specific, updated information on
the existence of cassava gene banks in the Caribbean countries. 65% of the respondents
indicated that there is a cassava gene bank in their countries that could be used as a source for
obtaining new, improved cassava varieties; however, 36% of the respondents indicated that they
had not used any new variety for the past 10 years, despite the fact that they knew that during
this period, there were introductions of improved cassava varieties in their countries.
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Figure 4. Origin of the cassava planting material used by cassava farmers included in the survey.
Source: FAO/IICA/CLAYUCA Survey.

A recurrent, very common problem in countries of CARICOM is the lack of tracking / traceability
of the varieties after release. In many instances, improved cassava varieties have been
introduced, and some years later, it has been difficult to keep track of these varieties. In some
cases, they have been completely lost. Very seldom, these introduced varieties become cassava
genetic resource pools that can be used widely by the farmers, especially the small-scale farmers.
Interestingly, 93% of the respondents expressed that they would be interested in paying to
acquire planting material of a new cassava variety, if they could be convinced that this new
variety would yield better than the varieties they were currently growing.

This is a good indicator that the cassava farmers in the region are open to innovations and are
willing to invest in acquiring them. Table 20 presents a list of the principal cassava varieties that
have been introduced to the CARICOM countries, as indicated by the respondents to the survey.
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Table 20. Cassava varieties introduced in the Latin America and Caribbean region.

COUNTRY CASSAVA VARIETIES INTRODUCED YEAR AND ORIGIN
CM 6119-5 CM 3306-4 CM 523-7
CM 2772-3 MCOL 2215 BRA 383 2012 CIAT Cassava
Per183 CM 2766-5 MCOL 1505 Germplasm Bank
T CM 3299 CM 516 CM 849
CM 1450-4 CM 523-7 CM 2766-5
CM 2772-3 CM 3306-4 CM 6119-5 2011 CIAT Cassava
BRA 383 MCOL 1505 MCOL 2215 Germplasm Bank
HMC 7 PER 183
MCOL 2215 MMex 59 CM 3306-4
CM 523-7 BRA 383 CG 1450-4 2005 CIAT Cassava
. CM 2766-5 CM 6119-5 MCOL 2215 Germplasm Bank
Trinidad and MCOL 1505
Tobago
CM 5306-8 MCOL 1522 CR 30 2013 CIAT Cassava
CR 63 CR 64 CR 67 Germplasm Bank
PER 183
CM 507-37 CM 523-7 CM 3306-4
CM 4574-7 CM 4843-1 CM 5306-8
CM 6119-5 CM 6740-7 CM 6754-8
CM 6921-3
CM 5306-8 MCOL 1522 CR 30
CR 63 CR 64 CR 67
PER 183 CM 7073-7 CM 7514-7 AUDZ CIAT et
Suriname CM 7514-8 CM 79515 CM 8027-3 Germplasm Bank
SM 805-15 SM 909-25 SM 1411-5 2014 CIAT Cassava
Germplasm Bank
SM 1565-15 BRA383 PER 183
M TAI 8 CM 2166-6 CM 2563-5
CM 2766-3 CM 3110-8 CM 5253-1
CM 7086-13 CM 7596-5 SM 667-1
M Mex 23 M Mex 55 MCol 673
M Col 22 To 172 Tacana
CM 323375 CM 308 197 CM 305122 1979
M Col 1684 Butterstick Local 1
Barbados Local 2
CG 1450-4 CM 2766-5 CM 6119-5
MCOL 1823 PER 183 CM 2600-2 2014 CIAT Cassava
CM 6438-14 CUB 75 CUB 74 Germplasm Bank
CM 6740-7 SM 1219-9
CM 507-37 CM 523-7 CM 2772-3
CM 3306-4 CM 4574-7 CM 4843-1
Dominican CM 4919-1 CM 5306-8 CM 6119-5 2003 CIAT
Republic CM 6438-14 CM 6740-7 CM 7033-3 Cassava
Germplasm Bank
CM 6921-3 CM 7073-7 CM 7514-8
CM 7951-5 CM 8027-3 SM 805-15
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COUNTRY CASSAVA VARIETIES INTRODUCED YEAR AND ORIGIN
SM 909-25 SM 1433-4 SM 1460-1
SM 1565-15 SM 1821-7 MCOL 2063
BRA383 PER 183 M TAI 8
Valencia CM 6921 (Lima-21) CM 6740 (Lima-40) 2008
TAI-8 (Tai Lima) Costa Rica
CG 165-7 CM 3380-7 CM 3456-3
CM 4733-2 CM 4574-7 CM 4772-4
CM 4793-1 CM 5253-1 CM 5898-2
CM 6070-1 CM 6082-1 SG 104-64 2012

Ecuador CM 6850-2 CM 7052-3 CM 7395-5 CIAT Cassava
CM 7825-1 CM 8370-1 CM 7392-5 Germplasm Bank
MCOL 2199 MCOL 2436 MPER 297
CM 4484-2 CM 4777-2 SG 107-35
CM 6758-1 CM 7463-2 MBRA 253
CG 1141-1 CM 523-7 CM 2772-3
CM 3306-4 CM 4574-7 CM 4843-1
CM 4919-1 CM 5306-8 CM 6119-5 2012
Nicaragua CM 6438-14 CM 6740-7 CM 7033-3 CIAT Cassava

CM 6921-3 CM 7073-7 CM 7514-8 Germplasm Bank
M BRA383 SM 1433-4 SM 805-15
PER 183 SM 1460-1 MCOL 2215

Source: FAO/IICA/CLAYUCA Survey.

Technical aspects of cassava cultivation in the Caribbean region

Soil preparation
Soil preparation for planting cassava is done mechanically, in the majority of the cases,
principally during the months of January to May and also October to November.

Planting

80% of the respondents indicated that they plant cassava manually, all year round, using
planting distances of between 50 to 100 centimeters between plants and 60 to 150 centimeters
between rows.

Weed control
The principal weeds affecting the cassava crop in the region were:

= (Cyperus rotundus (Nut grass)
= Digitaria insularis (Cebadilla)
= Fuphorbiaceas

= Gramineaspp.

= Panicum maximum

= Portulacaspp.s

»  Pueraria phaseolides (Kudzu)

»  Amaranthus hybridus
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Cassava producers in the region use a combination of manual and chemical methods (herbicides)
for the control of weeds in cassava plots.

Fertilization

About 87% of the respondents indicated that they used fertilizers to increase yields and
complement soil nutrient requirements and the application was done initially after planting, and
later, several times during the crop cycle.

53% of the farmers used soil analysis to determine the need, type and amount of fertilizer
required. 13% of the respondents do not use fertilizers due to high costs and their belief that the
soil does not require nutritional improvements.

Diseases
The principal diseases affecting the cassava crop in the Caribbean region were:

=  Xanthomonas campestris (Cassava bacterial blight)
= Super elongation

= (ercospora henningsii (Brown Leaf spot)

= Phytophthora (Fungus in the roots)

Farmers try to control these diseases through integrated methods, including chemicals.
Biological and manual controls were the least used (Figure 5).
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Figure 5. Methods used in the Caribbean region to control cassava diseases.
Source: FAO/IICA/CLAYUCA Survey.

Pests
The main pests and insects attacking the cassava crop in the Caribbean region were:

= (Corynothrips stenopterus Thrips
=  Mononychellus tanajoa Mites
»  Bemisia tuberculata Whiteflies
=  FErinnyis ello L. Marandova, cassava hornworm
=  Worms and bugs
= Spiders and Ants
= Rats
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67% of the respondents indicated that they used chemical methods to deal with pests and
diseases affecting the cassava crop. 23% indicated that they prefer an integrated approach.
Manual and biological control methods were least used for controlling cassava pests and insects
(Figure 6).

The intensive use of chemical control for dealing with cassava pests and diseases in the
Caribbean indicates that alternative methods for cassava production, based on organic farming
systems, are not widely used. In fact, 71% of respondents indicated that cassava production
systems based on organic farming methods are non existent.
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Figure 6. Methods used in the Caribbean region to control cassava pests and insects.
Source: FAO/IICA/CLAYUCA Survey.

Harvest and use

Cassava harvest is done principally using manual methods. The main destination for the produce
varies between commercial sales, own consumption, and agro-processing (for both own
consumption and sales). Figure 7 presents the information obtained in the survey. Although the
main target of cassava producers are commercial sales, a significant number of farmers that
responded to the survey (29%) are engaged in agricultural research, and more specifically in
activities related to the management of cassava germplasm banks and the establishment of
validation trials for cassava varieties.
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Figure 7. Main markets for cassava production in selected Caribbean countries.
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Source: FAO/IICA/CLAYUCA Survey.

21% of the respondents used the cassava produced for self-consumption, as raw material for
their own agro-processing activities, and also for selling to other markets as fresh cassava roots
and for agro-processing. 18% of the respondents used the cassava for their own consumption
and for sale as fresh cassava roots. Only 14% of the respondents indicated that they sold all the
cassava produced and another 11% used it solely for agro-processing. Finally, 7% of the
respondents indicated that they used the cassava produced for their own consumption, for
commercial sales and they also participated in validation trials of cassava varieties, because they
are also researchers or technology transfer agents that have their own cassava plantings.

Institutions working with cassava in the Caribbean region

In the Caribbean region, the main institutes working to promote improvements in cassava
production and productivity are the Caribbean Agricultural Research and Development Institute
(CARDI), the Inter-American Institute for Cooperation on Agriculture (IICA), FAO and the
respective Ministries of Agriculture in each country. In some countries, Universities are also
involved in research and development activities with cassava. Table 21 presents the list of the
institutions that work on cassava in each country. The existence of these institutions has enabled
cassava producers and processors in the region, to have greater and facilitated access to new
knowledge on improved production and processing technologies for cassava. 75 % of
respondents to the survey indicated that cassava producers in the country are receiving technical
assistance from national institutions related to cassava production technology through courses
for farmers, field manuals with recommendations and periodic visits of the technology transfer
agents.
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Table 21. Main Institutions working on cassava in the Caribbean region.

COUNTRY INSTITUTION ACTIVITES
Ministry of Production of high quality cassava varieties through 7n-vitroand
Agriculture vegetative propagation methods.
Establishment and operation of virus-free, tissue culture
laboratories.
CARDI Evaluation of the quality of the 7n-vitro cassava materials.
Vegetative propagation of cassava materials for production of high
quality cassava varieties.
Establishment and upgrading of greenhouses.
Cassava varietal evaluation trials.
Barbados Development of food products with added value.
Building processing infrastructures and connecting cassava
BADMC processors with other actors of the cassava chain.
Research and formulation of packaging materials.
Replacement of wheat flour by cassava flour.
Development of food products (bread, pastries, cookies, snacks,
extruded products).
Production of high quality cassava varieties through in-vitro and
vegetative propagation methods.
UWI . : . )
Research on super-elongation disease of cassava (in collaboration
with the Ministry of Agriculture, BADMC and farmers)
. CAR.DI Evaluation of high yield cassava varieties.
Belize Ministry of . . ) .
. Evaluation of disease-resistant cassava varieties.
Agriculture
Ministry of
Agriculture - Field demonstration activities: land preparation, use of planting
Research & material, fertilization, integrated pest and disease management.
Development
UWI Cassava processing activities; development of food products.
Conservation and commercial production of seedlings.
Field demonstration activities: land preparation, use of planting
material, fertilization, integrated pest and disease management.
Evaluation of cassava varieties with high yield potential and
tolerance to pests and diseases.
CARDI . .
Upgrading of equipment and tools.
Training in safe handling of food and machinery. Association of
producers and processors.
Technical assistance for the development of action plans to
Jamaica increase cassava industry and improve cassava competitiveness.
RAl?A-Rural Promotion of proper Post Harvest Managements practices.
Agricultural In some countries, Universities are also involved in research and
Development

Agency (Extension
arm of the Ministry

development activities with the cassava crop. Technology delivery
link to rural farmers.
Providing continuous training opportunities for farmers.

of Agriculture)
Red Stripe Beer Promotion of the use of cassava in beer making.
Company Commercial scale cassava plantings with higher productivity.

Scientific Research
Council (SRC)

Greenhouse propagation of high quality cassava varieties.
Conservation and commercial production of seedlings.

Research for development of packaging materials.

Replacement of wheat flour by cassava flour.

Development of products such as bread, cakes, biscuits and snacks
(extruded).
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COUNTRY INSTITUTION ACTIVITES
Bodles Research Field evaluation of improved cassava varieties.
Station Demonstration of cassava crop management practices.
Agricultural policy related activities; promoting the development
FAO . : .
of the cassava industry in the Caribbean
}1"12(1:‘}/1?1.2;(3}: ?lfJTECH) Promotion of the use of cassava in food products.
Production of high quality cassava varieties through in-vitro and
Ministry of v?getative propagation methods. . .
Agriculture Field demorllstratlon (.)f techn.o.log{cal packages: land prepar.atlon,
use of planting material, fertilization, integrated pest and disease
management, post-harvest technologies and yield improvement.
In-situ establishment and maintenance of cassava Germplasm
Banks.
CARDI Field demonstration of technological packages: land preparation,
Guyana use of planting material, fertilization, integrated pest and disease
management, post-harvest technologies and yield improvement.
Post-harvest practices.
Yield improvement technologies.
NAREI Actualization of equipment and machinery.
Promotion of the production, processing and commercialization of
high quality bread, flour, tapioca and cassarep.
UWI Production of high quality cassava varieties through in-vitro and
vegetative propagation methods.
Field demonstration activities: land preparation, use of planting
material, fertilization, integrated pest and disease management.
Ministry of Food In-vitro collection of cassava varieties.
Production Greenhouse propagation of high quality cassava varieties.
Training and technology transfer activities.
Public awareness activities (cassava week, cassava store).
Multi-actors platforms for the development of agro-productive
value chains.
Training activities on improved production and post-harvest
technologies.
In-situ collection of cassava varieties bank.
CARDI Construction and maintenance of greenhouses.
Greenhouse propagation of high quality cassava varieties.
Improvement of the infrastructure for processing of cassava bread
and cassava flour (5 agro-enterprises).
Trinidad Training activities for safe handling of food products.
and Tobago Technical assistance for the development of action plans to
increase cassava industry and improve cassava competitiveness.
UWI In-si'tu collecti(?n of cassava Varie?tie's bank.
St. Augustine In-vlltro collelzcjcl.(m of cassava varlletles.
Campus Training activities for safe handling of food products and
machinery.
Public policies for agricultural sector.
Innovation for agribusiness sector.
IICA o .
Institutional framework for agriculture.
Technological innovations.
Research for development of packing materials.
Substitution of wheat flour by cassava flour.
TTABA Development of food products (bread, cookies, pastries, snacks).

Development and strengthening of agro-productive value chains.
Commercial development of food products.
Expansion of the cassava agribusiness sector.
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COUNTRY INSTITUTION ACTIVITES
Marketing systems: data base (costs, prices, production, imports,
NAMDEVCO exports) for fresh and processed cassava.
Public awareness activities (cassava week, cassava store).
Research for development of packing materials.
CARIRI Substitution of wheat flour by cassava flour.
Development of food products (bread, cookies, pastries, snacks)
Development of processing equipment.
Ministry of Field demonstration activities: land preparation, use of planting
Agriculture material, fertilization, integrated pest and disease management.
CARDI Evaluation of cassava varieties with high yield potential and
. tolerance to pests and diseases.
St Lucia : - :
Public policies for agricultural sector.
1ICA Innovation for agribusiness sector.
Institutional framework for agriculture.
Technological innovations.
Ministry of In-situ collection of cassava varieties bank.
Agriculture Greenhouse propagation of high quality cassava varieties.
In-situ collection of cassava varieties bank.
Construction and maintenance of greenhouses.
Greenhouse propagation of high quality cassava varieties.
CARDI Improvement of the infrastructure for processing of cassava bread
and cassava flour (5 agro-enterprises).
Training activities for safe handling of food products.
St. Vincent Technical assistance for the development of action plans to
and the increase cassava industry and improve cassava competitiveness.
Grenadines Public policies for agricultural sector.
1ICA Innovation for agribusiness sector.
Institutional framework for agriculture.
Technological innovations.
In-situ collection of cassava varieties bank.
UWI .. o .
Training activities for safe handling of food products.
. In-vitro collection of cassava varieties.
Tissue culture : L : .
Conservation of in-situ collection of cassava varieties.
laboratory . . . .
Commercial production of cassava planting material.
Ministry of
Agriculture, Animal . —_— .
Training activities for farmers on post-harvest technologies.
Husbandry and
Fisheries
. Experimental trials with cassava varieties (local and imported
Suriname
from CIAT).
CELOS Economic analysis of the costs and profits resulting from field
research activities.
Studies on the impact of mechanization for cassava production.
STOCPA Support development with the focus on entrepreneurial activities.
Ministry of Technical assistance activities; Prevention and control of pests and
Agriculture diseases.
Dominican IDIAF Research and technology adaptation and transfer activities.
Republic CONIAF Support to research and technology transfer activities.
FAO Agricultural policy related activities.

Agricultural Bank

Credit services for agricultural sector.

Source: FAO/IICA/CLAYUCA Survey.

Constraints to cassava production and processing in the Caribbean region
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The main constraints to cassava production and processing activities in selected countries of the
Caribbean region, according to the information collected from the survey, were as follows:

Institutional support and assistance

= Lack of credit.

= Lack of technological innovation options for cassava.

= Subsistence, small-scale economies of cassava processors.

= Lack of government programs and policies to support cassava production and agro-
processing activities.

= Lack of secure, reliable contracts for farmers to maintain continuous production to
supply processing enterprises.

Production

= Poor performance in production (low yield).

= Lack of options for using cassava improved varieties (in terms of knowledge and
availability).

= Traditional production technologies and cultural and traditional methods (low inputs,
low yield).

= Low quality of cassava roots for sales and processing.

Markets

® Lack of organization of cassava producers and processors to enable them to meet
different markets.
= Lack of guaranteed markets.
= High cost of labor and low market prices for agricultural products.
= Limited domestic markets with few products available.

Women's participation in cassava production and processing activities in the Caribbean region

Over the past 10 years, the participation of women in cassava production and processing
activities in countries of the Caribbean region has been increasing. Figure 8 shows the
participation of women in different activities related to cassava production and processing. This
reveals that the participation of women has been higher in activities such as marketing,
processing, training, and the selling of the products. Some activities more related with the
production of the crop had less participation of women: planting, weed control, fertilization,
harvesting and procurement of planting material. The activities with minimum involvement of
women were land preparation, pest and disease control, wage generation in other farms, and
land renting arrangements.
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Figure 8. Participation of women in cassava production and processing activities in selected
Caribbean countries.
Source: FAO/IICA/CLAYUCA Survey.

Cassava processing activities in selected countries of the Latin American and Caribbean (LAC)
Region (including Dominican Republic, Paraguay, Nicaragua and Ecuador)

Based on the answers from the respondents to the survey, the profile of the cassava processing
systems prevailing in selected countries of the LAC region is presented in the next section (30%
of the respondents indicated that they participate actively in cassava processing activities).

Main characteristics

Over 90% of cassava production is targeted for the fresh market and less than 5% is used for
product development with some added value. Most cassava processors operated small-scale
enterprises with traditional technology and inadequate infrastructure. In most cases, cassava
processing activities are conducted at the household level, usually based on two or three local
varieties and the market options are limited to small shops and local stores and supermarkets.

Type of business

57% of the survey respondents were persons that produced cassava in the region. About 30% of
these producers are also engaged in cassava processing related activities. About one third of the
farmers that participated in processing activities were working for a private sector processing
company (Figure 9). These private companies were mostly micro-enterprises, with no more than
10 employees. Labor hiring was temporary and depended on the production levels.

The second most important category of cassava processing enterprises corresponded to family-
owned type, with about 30% of the processors. These family-owned enterprises made use of
mainly family labor, although, in times of high production, they may hire between 1 to 5 workers.

About 20% of the processing companies are state-owned enterprises that process cassava for
research and technology development purposes. These research groups are comprised of 2 to 6
employees.
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Finally, farmers' cooperatives account for 14% of the enterprises that conducted cassava
processing activities in the region; cooperatives had on average between 6 and 10 employees
(farmers).

Private enterprise 37

Family-owned enterprise 30

State-owned enterprise 20

Farmers Cooperative 13

Figure 9. Different types of cassava processing enterprises existing in selected Caribbean
countries.
Source: FAO/IICA/CLAYUCA Survey.

Origin of cassava for processing activities and prices

The main sources of raw material (cassava roots) for the processing enterprises are from
growers in the surrounding areas. 45% of cassava processors who answered the survey
indicated that they rely exclusively on local farmers for cassava roots. About 36% of the cassava
processors had their own cassava plantings and the other 19% operated with both their own
plantings and cassava roots purchased from growers in the vicinity of their processing
enterprises (Figure 10).

Having their own cassava plantings allowed processors to have a constant supply of roots. 70%
of the respondents indicated that in 2013, the cassava roots purchased were enough to supply
the needs and the installed capacity of their enterprises.
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Figure 10. Different sources of raw material (cassava roots) for cassava processing enterprises in
selected Caribbean countries.
Source: FAO/IICA/CLAYUCA Survey.
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Prices of cassava roots

The prices at which the processors buy fresh cassava roots were rather similar in some countries
of the CARICOM region, with prices ranging from US$ 100 to US$ 180 per metric ton. Processors
in Trinidad and Tobago and St. Vincent and the Grenadines reported the highest prices, ranging
from US$ 230 to US$ 470 per metric ton. Table 22 shows the prices at which cassava roots were
purchased by cassava processing enterprises, in selected countries of the Caribbean region,
based on the survey.

Table 22. Prices paid for cassava roots by processing enterprises in selected countries.

COUNTRY PRICE (USD$/MT)
Barbados 140
Jamaica 160 - 180
San Vincent & the Grenadines 190 - 260
Surinam 100
Trinidad and Tobago 230-470
Cassava Grade A: 135
Nicaragua Cassava roots Grade B: 88 - 90
Cassava roots Grade C: 30 - 50
Paraguay 80 -160

Source: FAO/IICA/CLAYUCA Survey

Although cassava roots were purchased at rather high prices, processors reported that their
production cycle generated returns, albeit these were medium to low. They were able to cover
part of the demand and remain in the market as producers and processors. The demand for
processed products was increasing, a situation that encouraged them to continue with cassava
activities, undertaking technological improvements and trying to build trusting relationships
with farmers and traders to lower production costs and generate better profits.

Cassava processing technology

Figures 11 and 12 indicate the different types of processing activities that are conducted in the
cassava processing enterprises, and the percentage of these operations that are done manually or
mechanically. Some of the activities are performed manually, especially those steps in the
processing line that could be done easily by workers. This is an important aspect of cassava
processing activities in the region, as an activity that helps to generate employment at the rural
level (Figure 11).

There are other processing activities that require some degree of care and quality (slicing,
pressing, and cooking), in which the use of mechanical processing is more intensive (Figure 12).
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Figure 11. Cassava processing activities conducted manually and mechanically in selected
Caribbean countries (as a percentage of the total number of processing enterprises interviewed).
Source: FAO/IICA/CLAYUCA Survey
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Figure 12. Cassava processing activities conducted manually and mechanically in selected
Caribbean countries (as a percentage of the total number of processing enterprises interviewed).
Source: FAO/IICA/CLAYUCA Survey

Cassava varieties used in processing activities

In the CARICOM countries, surveyed, a large number of cassava varieties are being used in
processing activities, both native and those introduced in recent years. Table 23 indicates the
main varieties that are currently in use for cassava processing activities in these countries, the
main use for each variety and the reasons of the preference by the farmers for these varieties

MMEX is the only commercial variety in Trinidad and Tobago. Farmers and processors did not
yet have reliable access to other sources of varieties with higher yields and better processing
quality. In some countries like Paraguay, due to lack of raw materials, processors accept all
available cassava varieties, but prefer those with a concentration of dry matter exceeding 25%,
such as Cano Pyta and the White starch. The main forms in which cassava is processed in the
Caribbean region are:
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» (Cassava flour

= (Cassava starch

= Paraffin-coated cassava

= Dry cassava chips for animal feed
= Peeled, frozen fresh cassava logs

Table 23. Main cassava varieties used in cassava processing activities in selected countries of the
Caribbean region.

COUNTRY VARIETY USE REASONS FOR PREFERENCE
Butter stick
Bobby Hassan
Barbados Prison farm Flour Small roots, thin peel
Rockwood
Smoking
Panama
SweeF cassava Fresh consumption High dry matter
. Blu bie Starch .
Belize : Good yields
Red Processing Good market acceptance
Rasta Animal feed p
Bitter cassava
Butter Good yields
. Flour
Dominica Sweet Cassava bread Good acceptance
100 pounds High dry matter
Sweet .
Butter Farine
L Flour Good yields
Sefiorita Blanca
Grenada Cassava bread Good acceptance
MCol 1468 Peeled frozen High dry matter
CMC-40 eeled froze gh dry matte
. cassava
Valencia
Fresh consumption
Four months Flour
Butterstick Bammy Good yields
Guyana Uncle Mack Starch Good acceptance
Bad Woman Chips High dry matter
7U0 Biscuits
Cookies
Mcol 22 (Colombia)
CM516
. Cuban sweet ) High starch content; good supply
Jamaica CM849 Flour; starch Flour
Blue Bud
Real Sweet
i o o
CM 6740-3 (Reyna) oodpsha e" high cookin ue;lit
Colombia Paraffin-coated 80 be; ig 84 Y
. : High productivity
Nicaragua Criolla (export market) .
, High dry matter content
Peru 183 (2008) Peru Flour; starch ;
. Attractive for the consumer
Ceiba .
Presence of peduncle that makes it
Pococha or Cubana . . .
suitable for paraffin coating.
Montserrat Red Stem Cassava bread

Mango Sweet

38



T
Vo / ;

T A look at the potential of the crop fo promote agricultural development and economic growth

COUNTRY VARIETY USE REASONS FOR PREFERENCE
Belmont Pint
Fountain Bitter
Green Stem
Belmont Green
Fountain Sweet
Guyana sweet
Cano Pyta
Fécula Blanca .
Paraguay Pomberi Flour, starch, Bammy High dl?y matter content
. Good yields
Mesai
Toledo
St. Vincent Butter stick gi\?‘lilrl;e
and the (white variety) Starch Soft and good flavor
Grenadines Point Stick Chips Cassava bread
Coconut
Mango Sweet
s Negro Pellets
St: Kitts Salt Flour
St. Lucia Sweet
Sugar
. Bitter Pellets
Suriname Sweet Flour
White stick
Peeled, frozen
MMex cassava roots.
. CIAT Hybrid Soups; flour; animal . . .
T | NGo23is | feobtasma | DR ged cokng il
Maracas Black Stick damplings; mix
Butter Stick flours
Grated cassava mash
Valencia
. CM 6921-3 (Lima-21) Flour High dry matter content, good flour
Dominican . .
Republic CM 6740 (Lima-40) ql.lahty
TAI-8 (Tai Lima) Flour High dry matter content; colour of

flour; early maturing variety

Source: FAO/IICA/CLAYUCA Survey

Markets for cassava processing enterprises in the Caribbean region

There are basically three main markets to which the cassava processing enterprises in the

Caribbean region are currently linked:

= Domestic consumer markets, in places such as supermarkets, bakeries, restaurants and
groceries.

= Animal feed (livestock, poultry and aquaculture sectors)

= Export markets in countries of America, Europe and Africa.
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57% of the respondents indicated that they have received requests for the development of new
downstream products, especially modified starch for human food products, grated cassava,
cassava bread, cassava chips, cassava flour and frozen cassava logs.

Cassava processors preferences for cassava roots (physical, physico-chemical, and cooking

characteristics)

The physical, physico-chemical and cooking characteristics that the cassava processing
enterprises in some countries of the Caribbean would like to have in the cassava roots that they
purchase for their processing activities are summarized in Table 24.

Table 24. Summary of physical, physico-chemical, and cooking characteristics demanded by
cassava processing enterprises in selected Caribbean countries.

COUNTRY PHYSICAL CHARACTERISTICS PHYSICO-CHEMICAL COOKING
REQUIRED CHARACTERISTICS REQUIRED CHARCATERISTICS
Uniformity in cassava roots size, .
Barbados easy of pe}éling, thin peel, and ngh.dry matter content, low Good cooking quality.
. N cyanide content.
uniformity in colour of the pulp.
Uniformity in cassava roots size,
Guyana easy of peeling, uniformity in
colour of the pulp.
Uniformity in cassava roots size,
Jamaica easy of peeling, thin peel, and
uniformity in colour of the pulp.
Ecuador Thin peel. ?;ggiztjzgif:gem' low Good cooking quality.
High starch content, high dry
Paraguay Thin peel, easy of peeling. matter content, low cyanide
content.
L High starch content, high dry
Dominican Easy of peeling matter content, low cyanide
Republic ' !

content.

St. Vincent and
the Grenadines

Uniformity in cassava roots size,
easy of peeling, uniformity in

Low cyanide content.

Good cooking quality.

colour of the pulp.
Suriname High starch content.
Trinidad and Uniformity in cassava roots size, . .
Tobago easy of peeling, uniformity in Good cooking quality.

colour of the pulp.

Source: FAO/IICA/CLAYUCA Survey

The physical characteristics required are mostly related to:

= Uniform size of the cassava roots.

= Roots with thin skin to facilitate peeling.

= Uniform colour.
=  Soft texture of the cassava pulp.

The physico-chemical characteristics required are:
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= Higher dry matter content.
= High starch content.
= Lower cyanide content.

Financial support

The main sources of funding, as mentioned by the cassava processing enterprises interviewed
were:

= Own funding obtained from the reinvestment of the profits obtained through the sales of
their cassava processed products.

= National institutions supporting the development of small-scale businesses.

= Government institutions through credits and subsidies.

= Foreign institutions providers of technical and financial support.

Cassava processors indicated that the lack of financing opportunities is one of the main
constraints for the development of the cassava processed products sector.

Constraints

70% of the processors interviewed in the selected countries of the Caribbean region stated that
they were able to have enough raw material (cassava roots) to meet the needs and capacities of
their processing plants during the year 2013; about 50% of the respondents indicated that
current yields and efficiencies obtained in their cassava processing activities were not optimal,
and nearly 40% complained about the low economic returns from the cassava processing
enterprises.

These low yields and efficiencies, and poor economic returns were linked to the following
reasons:

= Lack of equipment.

= Limited access to financial resources.

= Lack of technical assistance.

= High costs of input and labor.

= Lack of training opportunities.

= Lack of steady supply of cassava roots.

= Lack of knowledge about the possibility of replacing local varieties.

= Lack of support on agribusiness and marketing.

= Lack of government policies that support the activities of small-scale cassava processing
activities.
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Innovation and perspectives

The majority of the cassava processors interviewed (90%), planned to expand their scale of
production of processed cassava products over the next 3-5 years, based on their opinion that
the demand for cassava processed products was increasing. These processors were interested in
innovations and improvement in their processing activities through mechanization or the
acquisition of machinery with better technological conditions (electric peelers, fryers and semi-
automatic packaging machines).

The processors indicated that through the mechanization of their processing activities, combined
with the introduction and use of new, improved cassava varieties, with high dry matter, high
starch content, and market intelligence studies, they will be able to identify new market niches
and diversify the portfolio of products offered by their cassava processing enterprises. Other
innovations proposed by these enterprises include an increase in training activities in technical
aspects, formulation and implementation of productive projects, and research and development
activities for the cassava processing sector.

The survey respondents engaged in subsistence processing activities indicated that they did not
have any plans, short or medium term, to increase the scale of their operation and engage in
technical innovations, as they only process cassava for self-consumption and for sporadic sales to
local markets, as a strategy to supplement their incomes.

Table 25 indicates the principal activities and areas of work that could be addressed to increase
the efficiency and competitiveness of the cassava processing activities, in some of the Caribbean
countries surveyed.

Table 25. Activities and areas of work for interventions to increase efficiency and
competitiveness in cassava processing enterprises in some Caribbean countries.

COUNTRY ACTIVITIES / AREAS OF WORK
Better equipment and technology, better quality roots, adequate technical support,
Barbados reduce input costs, more research and training activities, adequate financial
support.

Better equipment and technology, better quality roots, better supply of labor, more
Ecuador research and product development activities, greater technical support, better
infrastructure, more training activities and more government support policies.

Adequate financial support, more research and product development activities,

Paraguay better supply system for cassava roots, more technical support and more training
activities.
. Better equipment and technology, adequate financial support, more research and
Dominican quip 8y q pp

product development activities, lower input costs, more training activities and more

R li o o . :
epublic political support to agribusiness and marketing strategies.

Source: FAO/IICA/CLAYUCASurvey
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STATISTICAL INFORMATION ABOUT CASSAVA AND OTHER IMPORTANT CROPS IN
SELECTED COUNTRIES OF THE LATIN AMERICAN AND CARIBBEAN REGION

In this section, updated information has been compiled on the changes in the main crops over the
past 40 years, in each of the LAC countries included in the survey. This information has been
complemented with recent information reported by FAO (FAOSTAT, 2015), on the current status

of the cassava crop in each country.

BARBADOS

Production of principal crops (MT) Annual average of 10-years periods

Crop 1970-79 1980-89 1990-99 2000-2009
Yams 8573 3474 1709 686
Sweet potatoes 4584 3044 3519 1560
Maize 1907 2100 1256 235
Cassava 883 971 926 376
Bananas 786 774 565 603

Area of principal crops harvested (ha) Average of 10-years periods

Crop 1970-79 1980-89 1990-99 2000-2009
Yams 737 283 182 49
Sweet potatoes 463 296 367 87
Maize 737 820 476 81
Cassava 35 42 53 17
Bananas 98 90 93 101

Yields of principal crops (MT/ha) Average of 10-years periods

Crop 1970-79 1980-89 1990-99 2000-2009
Yams 12.1 12.3 9.4 13.9
Sweet potatoes 9.9 10.3 9.6 17.9
Maize 2.6 2.6 2.6 2.9
Cassava 25.6 23.0 17.6 22.6
Bananas 8.0 8.6 6.1 6

Source: FAO. http://faostat.fao.org/
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Overview of cassava in Barbados

Cassava is an important crop in Barbados, introduced from the Guyanas and cultivated by the
Arawaks and Caribs before the advent of the Europeans. Production and consumption of cassava
in the country fluctuates, depending on the availability of other sources of carbohydrates such as
yams, sweet potato and corn. During World War I, the Government introduced the Vegetable
Production (Defense) Control Order (1942), which made it mandatory for sugar states to plant
up to 35% of all arable land in food crops.

In 1943, the Government built a cassava flour processing plant to produce flour for human
consumption and meal for livestock. The capacity of the plant was approximately 12 MT of flour
per day. It was used for a short period and is no longer in existence. The Government in Barbados
is currently pursuing an agenda to incorporate more cassava into the local diet, as well as
promote the use of cassava in animal feed. The Ministry of Agriculture, in collaboration with FAO
and CARD]I, is in the process of validating cost of production at the field level and at the factory
level.

Current cassava production is around 1316 MT, with a planted area of around 107 ha and
productivity of 12 MT per ha. Most preferred varieties are white butter and white skinned. The
main processed products currently available are: cassava biscuits and cookies, fine cassava flour,
frozen wedges, frozen grated cassava and whole logs (peeled and frozen). Planting material of
preferred varieties is readily available. Most of the cassava processing enterprises are small-
scale, and have a registered brand. They rely on word-of-mouth to promote their products.
Principal market outlets are supermarkets and local fresh market (IICA, 2013).

Recent developments

During the last 3-5 years, there has been a renewed interest on promoting the development of
cassava by Government agencies and some private sector companies in Barbados. Some recent
developments, directly related to the cassava sector are:

= Establishment of a Roots and Tubers Committee.

= Establishment of a working partnership with FAO, IICA, CARDI and UWI to help resolve
some of the issues with cassava production.

= Introduction of 11 improved cassava varieties from CIAT-CLAYUCA.

= Establishment of food zones with private sector involvement and full government
support.

= On-going work aimed at developing various cassava flour mixes and various dishes and
other cassava products.

Constraints

Some of the constraints already identified by the different public and private sector institutions
participating in the root and tuber crop committee are:

= Predominance of low-yielding varieties (10-12 MT per ha).

= Although cassava varieties have been imported in the past, they are basically lost and it is
very difficult to track their existence and performance.

= Agro-processing activities with added value for the cassava crop are very limited.

= Need for higher yielding, improved cassava varieties.

= Mechanization of some activities in cassava production is very limited.
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Strategies proposed to move forward

Some of the strategies proposed for solving the current constraints and promote sustainable and
competitive development of the cassava sector in Barbados are:

= (Create a program for the promotion, education, public awareness and training, in all the
components of cassava production, processing and marketing.

= Establish a mechanism that creates an environment that stimulates and encourage major
stakeholders to buy-in.

= Introduce higher-yielding cassava varieties, with shorter maturity period, that are
acceptable for food and feed agro-processing enterprises.

= Establish working and collaborative agreements with cassava research and technology
development agencies and institutions within the CARICOM region and in South America.

= Introduce competitions that would challenge schools and general public to be innovative
in developing cassava recipes.

= Introduce full mechanization of the cassava crop.
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BELIZE

Production of principal crops (MT) Average of 10-year periods

Crop 1970-79 1980-89 1990-99 2000-2009
Maize 15717 19813 30808 34164
Bananas 7070 20474 44793 63593
Rice Paddy 6230 6435 9347 13527
Cassava 78 697 659
Area of principal crops harvested (ha) Average of 10-year periods
Crop 1970-79 1980-89 1990-99 2000-2090
Maize 11066 12216 13461 12446
Bananas 470 1244 1906 2020
Rice Paddy 3315 2742 5256 3190
Cassava 5 74 35
Yields of principal crops (MT/ha) Average of 10-year periods
Crop 1970-79 1980-89 1990-99 2000-2090
Maize 142 1.62 2.29 2.75
Bananas 15.0 16.4 23.5 31.5
Rice Paddy 1.88 2.35 1.78 4.24
Cassava 14,7 9,4 18.9

Source: FAO. http://faostat.fao.org/

Overview of cassava in Belize

Cassava is mainly produced in the southern and central part of the country. The Garinagu people
(commonly called Garifuna people) consume cassava in fresh and processed forms (chips and
baked products). Presently, the bulk of the production (340 MT, equivalent to *60% of the
national production) comes from the southern part of the country.

Production and processing statistics

For the past 12 years, cassava production has been on a decline, from more than 1362 MT
produced annually to less than 450 MT. Over a ten-year period, the production was reduced from
5760 MT in 2002 to a mere 421 MT reported for the entire country in 2012 (Figure 13).
Preliminary statistics on production areas in 2013-2014 indicate an area planted of around 37
ha. The cassava yields obtained in the country have not presented large variations during the last
12 years, with an average yield for cassava reported as 13.4 MT per ha (Figure 14).
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Figure 13. Cassava production in Belize, 2001-2012.
Source: Production statistics, 2012. Ministry of Natural Resources and Agriculture, Belize
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Figure 14. Cassava yields in Belize, 2001-2012.
Source: Production statistics, 2012. Ministry of Natural Resources and Agriculture, Belize

The main cassava varieties used in the country are:

VARIETY

USES

Panama

fresh consumption

Sweet cassava

starch and fresh consumption

Blue Bird

processing

Rasta

fresh consumption

Bitter cassava

processing, animal feed

The cassava production system in Belize is based on manual planting, although there are some
production enterprises have started using semi-mechanized planting. In general, the production
technology commonly used is rudimentary, with limited use of fertilizer, irrigation and other

inputs.
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Constraints

Some of the constraints already identified that are affecting sustainable development of the
cassava sector in Belize are:

= The Germplasm Bank only has five varieties. Their origin is not known and they are used
mainly for fresh consumption. Industrial types of cassava varieties are required for
expanded production.

= No technical profile is available for the current germplasm (variety characterization).

= Development of value-added food products based on cassava is limited (flour, starch,
animal feed).

= Technological packages are not available for farmers (crop nutrition, integrated pest
management, mechanized production, irrigation, production costs, etc).

= (Cassava is not listed as a priority crop under the portfolio of the Ministry of Natural
Resources and Agriculture (MNRA).

Opportunities

= Belize has good potential to grow cassava, vast land areas are available and the climate is
excellent for cassava production.

= Farmers are willing to learn new technology packages for cassava production.

= The population is increasing as well as the food import bill. Cassava can be used as an
import substitution commodity.

= The MNRA has an annual budget of 2 million dollars for crop research and demonstration
activities.

The way forward

In order to promote development of a vibrant cassava industry in Belize, the following aspects
should be addressed:

= The feasibility study of cassava production in Belize needs to be updated, to determine
economic viability and potential social impact.

= The MNRA should include cassava in the research and demonstration activities, as a
strategy to promote crop diversification and reduction of food import bill.

= The MNRA should request technical experiences from national /regional partners in areas
related to post-harvest technologies, soil and crop management, marketing and value-
added.

= The MNRA, in collaboration with relevant agencies, should develop various technology
packages for cassava: fresh consumption, industrial types (processing) and feed use.

= Government support is necessary - this could be in the form of incentives and programs
for interested producers and processors.

= The MNRA should lead the process by providing technical guidance to farmers in
selection of adequate varieties, source appropriate processing equipment and seek and
consolidate alternative, more profitable markets.
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DOMINICA

Production of principal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 | 2000-2009
Bananas 37 120 47 324 50258 18 294
Cassava 784 884 874 850
Plantains 1012 2523 5982 4911
Sweet potatoes 716 1669 1698 2106
Yams 2998 5552 6676 8615
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 | 2000-2009
Bananas 4920 4031 3709 1625
Cassava 78 84 88 88
Plantains 145 299 737 636
Sweet potatoes 143 337 416 433
Yams 293 400 453 712
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 | 1980-89 | 1990-99 | 2000-2009
Bananas 7.54 11.74 13.55 11.26
Cassava 10.11 10.56 9.93 9.67
Plantains 6.98 8.44 8.12 7.72
Sweet potatoes 5.01 4.95 4.08 4.86
Yams 10.25 13.88 14.75 12.09

Source: FAO. http://faostat.fao.org/

Overview of cassava in Dominica

In Dominica, the cassava industry is underdeveloped. The cassava value chain has only come into
focus since 2010, through the intervention of the Root and Tuber Crop Project of CARDI. The crop is
mainly produced in the southern and central part of the country. Cassava is consumed in the form
of farine, cassava bread and farine balls (traditional delicacy). Very few people consume cassava
directly (boiled, fried). Some restaurants in the Eastern part of the Island are now making dishes
based on cassava farine.
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Production and processing statistics

Overall cassava production in Dominica has been estimated at around 870 MT, with an average
productivity of 8.2 MT per ha. The preferred cassava varieties in the country are Bitter, Sweet
and 100 pounds, all three of indigenous origin. Currently, all varieties are used for the production
of farine and cassava bread. Planting material is readily available locally. Production is based on
small plots (0.2 to 0.5 acres) and due to the topography of the land, mechanization cannot be
used. Cassava can be planted all year round and farmers use minimal inputs in the production
system. Farmers growing bitter cassava for production of cassava bread are currently being
encouraged to grow the sweet variety.

There are fourteen cassava processing facilities on the island; most are the cottage-industry type.
Two facilities have been upgraded recently, with technical support from CARDI and the
Dominican Republic. Processing is done in privately-owned facilities, operated as communal
facilities. Farmers make a small payment for electricity and the facility owner gets paid with a
portion of the processed farine. There are two main bakeries in the country and one of them was
completely upgraded by CARDI in 2011. The cassava bread and farine processors both have good
niche markets among the local population. Farine is a product that can be stored for a long
period and some portion of the farine produced is exported to regional markets. Cassava bread is
consumed mainly by the local population and to a lesser extent by the tourist population.

Constraints
Some of the constraints affecting cassava development in Dominica are:

= Rudimentary infrastructure.

= Lack of improved varieties.

= Insufficient research and investigation.

= Lack of knowledge and updated information on the appropriate equipment and
machinery for processing.

= (Cassava farmers use a mix of local varieties.

= Lack of support from the Government.

Opportunities

Some of the opportunities that may contribute to the formulation of a strategy to promote
sustainable and competitive development of the cassava crop in Dominica are:

= Good local market.

= Request for cassava flour / farine by neighboring French-speaking countries.

= QOther forms of value-added products based on cassava could be produced and have good
market potential (e.g. sliced bread using composite flour incorporating grated cassava or
cassava flour).

= New, improved varieties could be introduced.

= The Caribbean community development project, funded by the Caribbean Development
Bank (CDB), is considering the construction of a cassava factory.

= [tis important that the strategy selected as the way forward to promote sustainable and
competitive development of the cassava value chain, is based on an integrated approach
with simultaneous actions on production, processing and commercialization and market
development aspects.
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GRENADA

Production of principal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 18912 13721 7600 2779
Cassava 231 134 164 159
Maize 501 352 321 322
Sweet potatoes 390 261 256 110
Yams 480 390 339 417
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 5803 4 865 2270 706
Cassava 27 19 27 22
Maize 570 366 307 253
Plantains 37 87 30
Sweet potatoes 77 100 92 34
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 3.26 2.82 3.35 3.94
Cassava 8.64 7.01 6.12 7.28
Maize 0.88 0.96 1.05 1.27
Plantains 13.72 7.90 9.64
Sweet potatoes 5.08 2.60 2.78 3.21

Source: FAO. http://faostat.fao.org/

Overview of cassava in Grenada

The economy in Grenada is dependent on tourism and on revenue from export crops. About one-
third of the land (13,000 ha) is classified as agricultural lands. Cassava is one of the root crops
grown, along with yams, sweet potato, and dasheen.

Production and processing statistics

Cassava is produced by small farmers, usually on areas less than one acre. Land preparation is
done manually and using mechanical traction. The two main types of cassava varieties are used
are sweet and bitter. The main varieties used in the country are: MCOL-1468; Sefiorita Blanca,
CMC-40 and Valencia. Major pest threats for cassava are shoot fly and rats. Cassava fields are
mainly rain-fed and most plots are prepared and planted manually on ridges. Current estimated
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yields for cassava in Grenada are 8 MT per ha. Planting material is only available when the crop is
harvested and where the farmers’ demands for planting materials cannot be met.

Cassava is used mostly for the production of farine which is sold in local supermarkets. Small-
scale agro-processors are currently using cassava to process products such as chips, flour,
cassava flat bread and peeled and frozen cassava. These products are being sold in local
supermarkets. A large proportion of cassava is converted into farine. The bitter variety is used
only for processing into farine. In the past, some people mistakenly ate bitter varieties in fresh
form and four people died. Today the myth stands that cassava will kill if eaten fresh. As a result,
very few persons consume cassava in fresh form.

Constraints

Some of the constraints and challenges for increasing cassava production and productivity in
Grenada are:

= Poor harvesting techniques that result in unmarketable tubers.

= High postharvest losses due to damage to tubers during harvest.

= Production is seasonal.

= A popular belief that cassava is toxic.

= Farmers unable to properly identify the cassava varieties available locally.

= Unsuitable cassava varieties used in agro-processing activities.

= Inadequate local research activities in crop management and varietal adaptation and
selection.

= No formal market intelligence infrastructure for root and tuber crops.

= Lack of adequate farm machinery for cassava cultivation.

Opportunities

Some of the opportunities that could be used as the basis for promoting cassava development in
Grenada are:

= Existence of Government policy to increase the production of cassava as a staple crop
under the Food Security Programme of the Ministry of Agriculture, the Grenada Food and
Nutrition Council (GFNC) and the Grenada Network of Rural Woman Producers
(GRENROP).

= (Cassava farmers have been trained on the importance of using clean planting material
and in rapid propagation techniques using the two-node method, after a Study Tour on
root crops, conducted in the Dominican Republic in 2011, organized by FAO, IDIAF and
CARDL

= A Zero Hunger Program has been launched by the Government, focussing on cassava.

= The Ministry of Agriculture has established cassava germplasm fields where farmers can
source planting material free of charge. This could be an important strategy to promote
quick adoption and dissemination of improved varieties by the farmers.
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GUYANA

Production of principal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 5625 10 418 13080 10475
Cassava 4940 30840 17 091
Maize 2 864 1595 3720 3859
Plantains 18708 19 140 13870 7 647
Rice Paddy 236 841 264 289 414 374 450 041
* Data corresponds to average of 2 years.
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 866 1440 1860 1198
Cassava 430 2477 1332
Maize 1873 1453 2633 2 654
Plantains 5849 5530 4456 1842
Rice Paddy 107 356 83 292 109 817 94 845
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 6.50 7.23 7.03 8.74
Cassava 11.49 12.45 12.83
Maize 1.53 1.10 1.41 1.45
Plantains 3.20 3.46 311 4.15
Rice Paddy 2.21 3.17 3.77 4.74

Source: FAO. http://faostat.fao.org/

Overview of cassava in Guyana

Cassava is the main root crop grown throughout Guyana especially in areas with soils rich in
organic matter. For the Amerindians, the predominant ethnic group in the country, cassava is a
staple food. Cassava is produced mainly as monoculture. In some cases, it is intercropped with
pineapples.

Production and processing statistics

In Guyana, approximately 2000 ha of land is planted with sweet cassava and 3000 ha with bitter

cassava. The crop is grown mainly in small-size plots, between 0.5 and 2.0 ha. Land preparation

is done manually and partially mechanized. Yields vary depending on the region, the varieties

used and the soil and crop management practices. Average yields have been estimated in 19 MT
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per ha. More than 70 local varieties are used in the country, the most popular being Four Months,
Butterstick, Uncle Mack, 7U and Bad Woman.

The crop is seldom treated with chemicals, and for this reason cassava production in Guyana can
be considered “organic”. Ants are the main pest problem experienced.

Cassava is produced mainly for local consumption. Boiling is the principal form in which the root
is used, and in the interior regions, grated cassava is also consumed extensively. Processing
technology, especially for grated cassava, is very traditional with the grating being done mostly
by women and taking up a considerable amount of time. Exports are very limited and mainly in
the form of cassareep, a traditional local product. Other processed products based on cassava
that are now available are: bammy (flatbread), starch; chips; biscuits and cookies; and fine flour.

Constraints

Some of the constraints and challenges that will need to be addressed to promote a more
sustainable and competitive cassava sector in Guyana are:

= (assava processing technologies used are mainly traditional.

= High postharvest losses due to damage to tuber during harvest, followed by deterioration
and spoilage during storage.

= High cost and low availability of mechanical equipment for land preparation in the
savannas area.

= Limited technical support and training opportunities for farmers.

= Market outlets and options are usually limited to the local areas.

Opportunities

Some of the opportunities that exist for supporting cassava development and intensification of
production and agro-industrialization in Guyana are:

= The Government of Guyana, through the Ministry of Agriculture has established policies
specifically aimed at supporting research and development activities for cassava.

= (assava is one of the crops of focus in the Agriculture 2020 vision strategy, with defined
targets to increase production and processing by 100%.

= The Government of Guyana, through the United Nations Development Programme
(UNDP) is providing funding for the Amerindian communities.

= Farmers groups have been formed in cassava producing areas, which are already
implementing successful long-term relationships with agro-processors and
entrepreneurs.

= The Priority Agricultural Development Programme in Guyana is aimed at supporting and
strengthening integration along the entire value chain of cassava.

= (CARDI, in collaboration with NAREI are presently implementing the project “Integrated
Development of Cassava in the Caribbean”, funded by FAO.

= Communities in the hinterlands are starting to diversify from traditional to more
appropriate cassava processing technologies.

The Ministry of Health and Ministry of Agriculture are working closely to nationally promote the
health benefits of roots and tubers crops.
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 162900 146 500 126 366 78 423
Cassava 21494 17 399 16 314 14 482
Plantains 21265 27 438 29 886 18172
Sweet potatoes 20 241 24 678 25749 23 674
Yams 127 585 147 114 211819 118 284
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 20000 18 800 15750 8591
Cassava 2379 1519 936 707
Plantains 2250 2220 1865 909
Sweet potatoes 2517 2379 1773 1293
Yams 11189 11631 13572 6432
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 8.15 7.79 8.02 9.13
Cassava 9.03 11.45 17.44 20.48
Plantains 9.45 12.36 16.03 19.98
Sweet potatoes 8.04 10.37 14.52 18.31
Yams 11.40 12.65 15.61 18.39

Source: FAO. http://faostat.fao.org/

Overview of cassava in Jamaica

Cassava is the third most important root and tuber crop in Jamaica, after yams and sweet potato.
Most cassava producers are small farmers, with no more than 1 ha planted, and with high use of
labor due to the lack of mechanization in most of the production activities. In general, small-scale
cassava farmers do not use any modern agricultural inputs such as fertilization, weed control,
irrigation, and pest and disease control.

Production and processing statistics

In Jamaica, approximately 925 ha are planted with cassava. The average cassava yields in the
country have been estimated to 17 MT per ha. Cassava farmers plant both, bitter and sweet
varieties. There is a higher demand by the processing markets for the bitter varieties because of
the high starch content and white colour. To reduce the bitter flavor, cassava processors mix
bitter and sweet varieties.
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Sweet varieties are used mainly for processing cassava chips. In Jamaica, cassava is rarely
consumed fresh. Some of the most popular sweet cassava varieties are: Blue Bud, Real sweet,
Cuban sweet, Prison farm, and MCol 22. Some of the most common bitter cassava varieties are:
Smalling, Bobby Hassan, and Rockwood.

Cassava is produced mainly for local consumption in the form of a processed product known as
Bammy, which accounts for approximately 90% of the cassava production in the country. Bammy
is a very popular type of bread with a high consumption rate across all segments of the
population. Bammies are usually produced by housewives at home, and at some small-scale
processing factories, for sale in supermarkets, small shops and on the streets. There are some
export markets mainly to USA, Canada and other CARICOM countries. The other 10% of the
cassava production in Jamaica is used to produce cassava chips, fine flour and starch. The wastes
of processing operation (peels, residues), are used in animal feeding, mainly for pigs.

Constraints

Some of the constraints and challenges that will need to be addressed to promote a more
sustainable and competitive cassava sector in Jamaica are:

= The predominance of low yield, late maturing cassava varieties.

= (Cassava supply does not meet current demand causing high prices for cassava roots and
for cassava processed products.

= Low availability and high costs of labor.

= Lack of knowledge on modern cassava production technologies.

= Low productivity.

= High reliance on manual labor at all stages of production.

= (assava processing technologies used are mainly traditional.

= Small-scale of cassava processing enterprises.

= Limited technical support and training opportunities for farmers.

Opportunities

Some of the opportunities that exist for supporting cassava development and intensification of
production and agro-industrialization in Jamaica are:

= Jamaica’s Food Import Bill has been growing steadily during the past 10 years. In 2013, it
has a value of US$ 930 million. This represents an opportunity to promote cassava as an
import substitution crop.

= Promoting 10% substitution of wheat flour by cassava flour will help to reduce the
import bill by US$ 6 milion per year.

= To meet these goals, local production of cassava will have to be increased approximately
6 fold, from current 14,000 MT to 85,000 MT.

= (assava production and productivity at the farm level could be easily improved through
mechanization and improved agronomic practices.

= Increased production of cassava through arrangements based on rural communities
linked to processing enterprises could stimulate rural economic development and
growth.

= Food science technology is available. UWI is willing to participate in research and
technology transfer activities to incorporate cassava flour into widely accepted food
products (bread, cereals, snack foods, biscuits, cookies, etc.).
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Adoption of newer, improved processing technologies will allow for improved processing

efficiency and higher economic returns for small and medium scale processing

entrepreneurs.

Use of maltose made from cassava to substitute corn maltose in the production of beer by

the largest local brewery

Increased awareness of policy makers about the importance of the cassava as a rural

development option to promote economic development and growth.
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MONTSERRAT

Production of principal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 134 142 150 162
Cassava
Maize 10 19 43 87
Potatoes 114 133 128 154
Sweet potatoes 38 17 18 27
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 31 32 35 34
Cassava
Maize 10 12 18 15
Potatoes 46 45 39 33
Sweet potatoes 16 8 9 7
Yields of principal crops (MT/ha) Average of 10-years periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 4.31 4.48 4.33 4.78
Cassava
Maize 1.00 1.57 2.37 5.78
Potatoes 2.46 2.95 3.32 4.71
Sweet potatoes 2.42 2.27 2.08 3.77

Source: FAO. http://faostat.fao.org/

Overview of cassava in Montserrat

Monserrat, also known as the Emerald Isle is a very tiny country with a landmass of only 102
square km. Farmers are located in the most northern part of the Island. Since the volcanic eruption
in 1997, two thirds of the Island area have been deemed hazardous and as such are uninhabited.
Cassava is a traditional crop for farmers, used primarily in a processed form to make cassava bread
and other food products for human consumption. Cassava is grown as a subsistence crop with little
or no inputs. It is cultivated on sloping lands using manual labor and in flat areas using some
mechanization. Land is prepared in a ridge and furrow system and water logging is not a problem
due to the topography.
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Production and processing statistics

The area cultivated with cassava in Montserrat is between 3 and 5 ha. Due to shortage of land,
long growth period and low farm gate price, farmers do not plant areas larger than 0.3 ha.
Cassava farmers plant both bitter and sweet varieties. However, the bitter varieties are more
commonly grown since traditionally, it is better suited for making cassava bread. With the
integration of other CARICOM citizens in Montserrat, there is a growing demand for cassava as a
staple food. Some of the most common cassava cultivars used in Montserrat are: Red Stem;
Mingo Sweet; Belmont Pint; Fountain Bitter; Green Stem; Belmont Green; Fountain Sweet;
Guyana Sweet. The crop is affected mainly by the cassava shoot fly and thrips. Harvesting is done
manually over an extended period to facilitate marketing of the crop with the bread makers and
processors.

Processing is carried out at a processing unit built by the Department of Agriculture in
collaboration with CARDI. This improved facility is helping to alleviate the laborious traditional
processing methods commonly practiced by farmers, and it is also encouraging younger persons
to engage in cassava processing activities. The improved processing technology unit includes;
electric cassava grating mills, hydraulic compressors, drying trays, and a baking stove that
operates on gas instead of the traditional wood or coal. With this improved cassava processing
technology, the entire process from harvest to baking can be done in one day.

Constraints
Some of the constraints and challenges that require an action plan in Montserrat are:

= The predominance of low yield and traditionally, late maturing cassava varieties.
Very small cassava plots.

Rudimentary agronomic practices.

Lack of post-harvest management practices.

Lack of knowledge on modern cassava production technologies.

Low productivity of cassava production systems.

High reliance on manual labor at all stages of cassava production.

Limited technical support and training opportunities for farmers.

Opportunities

Some of the opportunities that exist for supporting cassava development and intensification of
production and agro-industrialization in Montserrat are:

e The banana industry is in decline and cassava can be promoted as a complementary
commodity that could contribute to improve food security.

e Increased awareness of local policy makers on the potential of the cassava crop to be
used as a strategic crop to promote sustainable growth and development of the
agricultural sector.
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ST. LUCIA

Production of principal crops (MT) Average of 10-year periods
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CROP 1970-79 1980-89 1990-99 2000-2009

Bananas 57 937 99 147 125 600 38000
Cassava 856 923 970 969
Maize 32

Sweet potatoes 1118 1461 834 451
Yams 3539 3770 3941 478

Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009

Bananas 5576 8051 12 250 2909
Cassava 226 277 322 304
Maize 45

Sweet potatoes 289 214 88 44
Yams 784 962 1028 127

Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009

Bananas 10.39 12.31 10.25 13.06
Cassava 3.80 3.33 3.01 3.19
Maize 0.71

Sweet potatoes 3.87 6.83 9.44 10.34
Yams 4.51 3.92 3.83 3.76

Source: FAO. http://faostat.faoc.org/

Overview of cassava in St. Lucia

Cassava in St. Lucia is viewed as a subsistence crop. Both bitter and sweet varieties are planted.
Production is done mainly using manual labour. Cassava is generally grown on marginal land and
is intercropped with other short-term crops. In general, farmers in St. Lucia do not use any
modern inputs such us fertilizers or agro-chemicals. Cassava is planted on mounds, raised beds,
flat and in single or double row. Due to the topography of the land and the high costs of
mechanized services, farmers rely on traditional, manual land preparation methods, and pay
little or no attention to the crop after planting. The crop is harvested in 9 to 18 months. There is
no cassava germplasm bank in the country.
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Production and processing statistics

In St. Lucia the size of the land for planting cassava in 2014 was approximately 40 ha with 51
farmers planting small plots. Cassava is primarily used in a processed form and consumption in
the boiled form is not common. Consumers typically purchase small quantities rather than in
bulk. Most processors grow part of their raw material i.e. cassava roots. Processing operations
are partially mechanized. The main market for cassava is the local market, in the form of farine
and cassava bread. Cassava in fresh form and as processed product is absent in the majority of
the tourist resorts.

Constraints

Some of the constraints and challenges that will need to be considered to promote development
of the cassava sector in St. Lucia are:

= Low level of irrigated production.

= Reliance on manual production methods.

= Lack of improved cassava varieties.

= Lack of a germplasm bank with local varieties.

= Low level of organization in farmer groups.

= Lack of large commercial farms.

= Low level of research and technology transfer activities.

= Insufficient supply of cassava roots to processing enterprises.

= Inability of cassava processors to maintain and strengthen export markets.

= Inadequate marketing support services.

= Inadequate data and record keeping to track productivity and profitability.

= Low level of promotion of health benefits by increased consumption of cassava products.
=  Absence of formal supply contracts between farmers and processors

= Inadequate market information.

= Absence of an industry-wide training program for cassava processors.

= Natural disasters, including storms, floods, hurricanes and frequent droughts.
= Resistance of farmers to change current production practices.

= Introduction to St. Lucia of cassava products imported from other countries.

Opportunities

Some of the opportunities that exist upon which a strategy to promote cassava development in
St. Lucia could be designed are:

= Positive response by consumers in the local markets to processed cassava.

= Significant demand for processed cassava locally and in the St. Lucian diaspora.

= Easy transport links to outlets in the local market.

=  Willingness of Government agencies to support cassava marketing activities.

= Strong tradition of cassava processing in St. Lucia.

= Existence of local agricultural marketing organizations whose institutional knowledge
can be tapped.

= Land available to expand cassava production.

= Willingness of local farmers to grow cassava.

= Input supplies available locally.

= Markets available and increasing demand, locally, regionally and internationally.

= Processing capacity can be easily increased with greater mechanization.
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Potential to move into a niche market based on highly differentiated cassava processed

products for local and export markets.
Potential to encourage the formation of farmers groups, producers and processors,
willing to receive and apply sound technical assistance and training.
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ST. KITTS AND NEVIS

Production of principal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Potatoes 154 256 204 138
Sweet potatoes 172 146 184 168
Yams 410 418 168 11
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Potatoes 17 27 20 8
Sweet potatoes 62 17 28 29
Yams 82 82 35 2
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Potatoes 8.92 9.46 10.20 16.32
Sweet potatoes 2.79 8.64 6.53 5.81
Yams 5.03 5.13 4.82 6.56

Source: FAO. http://faostat.fao.org/

Overview of cassava in St. Kitts and Nevis

Cassava has been identified as one of the staple crops that can be successfully grown and
processed in the country. It could greatly assist and support policies towards attaining food
security and increased levels of self-sufficiency. However, there are no national large-scale
ventures for cassava cultivation, although former sugar cane fields can be utilized across the
country to successfully expand cassava production.

Production and processing statistics

Cassava plantations are currently limited to 3 ha in St. Kitts and 1 ha in Nevis. There is no
officially reported cassava production in the country. As a result, cassava processors rely on
imports for their needs. The main cassava varieties grown in the country are: Coconut, Mingo
Sweet, Negro, Salt, St. Lucia Sweet and Sugar. The Nevis Agriculture Department and individual
farmers are credited with growing cassava for producing flour, bread and chips for local use.
Feasibility studies have shown that cassava can be grown easily and integrated fully into the
national diets. Elderly people are quite familiar with eating boiled or steamed cassava and
cassava bread, as staple foods. Integrated into soups and stews, such as the national dish goat
water, the potential of cassava could be unlimited. There is an Agro Processing Unit established
by the Taiwanese Technical Mission. Cassava production is supported by the local Government
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and CARDI. Support for production is through provision of duty free concessions, reduced water
rates and training and education by technical staff.

Constraints
Some of the constraints affecting cassava development in St Kitts and Nevis are:

= Reliance on manual production methods.

= Lack of improved cassava varieties.

= Lack of a germplasm bank with local varieties.

= Low level of organization in farmer groups.

= Lack of large commercial farms.

= Low level of research and technology transfer activities.

= Low level of promotion of health benefits by increased consumption of cassava products.
= Absence of an industry-wide training program for cassava processors.

Opportunities

Some of the opportunities that exist upon which a strategy to promote cassava development in
St. Kitts and Nevis could be designed are:

= Positive response by consumers in the local markets to processed cassava products.

= Significant demand for processed cassava locally.

=  Willingness of Government agencies to support cassava processing and marketing
activities.

= Strong tradition of cassava processing in St. Kitts and Nevis.

= Existence of local agricultural marketing organizations whose institutional knowledge
can be tapped.

= Land available to expand cassava production.

= Willingness of local farmers to grow cassava.
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Production of principal crops (MT) Average of 10-year periods
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 28573 41 358 56 926 45 636
Cassava 2815 2060 321 555
Plantains 315 2759 1589 2343
Sweet potatoes 2 444 4514 2536 1758
Yams 2622 3739 1413 1994

Area of principal crops harvested (ha) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 3654 4070 5280 4136
Cassava 230 249 52 88
Plantains 41 321 164 176
Sweet potatoes 1039 2 366 1528 1223
Yams 257 370 127 201

Yields of principal crops (MT/ha) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 7.82 10.16 10.78 11.03
Cassava 12.24 8.29 6.20 6.31
Plantains 7.78 8.61 9.71 13.30
Sweet potatoes 2.35 1.91 1.66 1.44
Yams 10.22 10.10 11.15 9.91

Source: FAO. http://faostat.fao.org/

Overview of cassava in St. Vincent and the Grenadines

Cassava can be grown throughout St Vincent and the Grenadines. However, production is
concentrated in areas that are closer to the cassava processing plants. Cassava has been included
as a staple in the Food and Dietary Guidelines developed by FAO/CFN], in collaboration with the
Ministries of Health and Agriculture.

Production and processing statistics

The cultivated land area with cassava in St. Vincent and the Grenadines has been estimated at
around 120 ha, with yields of 6.6 MT per ha. The main cassava varieties grown are: Punt stick,
Butter stick and White Stick. White Stick is considered the best variety for processing farine. The
processed products available in the country are: farine, cassava bread, cassava bitty, cassava
starch and cassava chips. In 2002, CARDI introduced 29 cassava varieties from CIAT, Colombia:
12 sweet, 12 bitter and 5 intermediate. These varieties are housed at the Government-operated

tissue culture laboratory. CARDI has implemented evaluation trials with these varieties,
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including subsequent testing done at a government-run cassava processing factory. Some of the
cassava introduced varieties that have shown good results are: CM 7514-8; CM 4919-1; and CM
3306-4. No formal grower and processor cooperatives exist in the country. However, loose
cooperation arrangements exist among processors for use of the central processing plants. There
is mechanization for land preparation where applicable. Shoot tip borer and rodents are the
main pest threats but are not economically important.

Constraints

Some of the constraints and challenges that will need to be considered to promote the
development of the cassava sector in St. Vincent and the Grenadines are:

= Reliance on manual production methods.

= Low level of organization in farmer groups.

= Lack of large commercial farms.

= Low level of research and technology transfer activities.

= Insufficient supply of cassava roots to processing enterprises.

= Low level of promotion of health benefits by increased consumption of cassava products.
=  Absence of formal supply contracts between farmers and processors.

= Inadequate market information.

= Absence of an industry-wide training program for cassava processors.

Opportunities

Some of the opportunities that exist to promote cassava development in St. Vincent and the
Grenadines are:

= Positive response to processed products by consumers in the local markets.

= Existence of improved design for farine processing plant.

= Significant demand for processed products locally and in the Vincentian Diaspora.
=  Willingness of Government agencies to support cassava marketing activities.

= Land available to expand cassava production.

= Willingness of local farmers to grow cassava.

= Input supplies available locally.
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 39817 43 291 47 400 49 683
Cassava 2091 2640 4351 3743
Maize 247 256 201 44
Plantains 2078 5206 14 364 9797
Rice Paddy 174107 280629 217 365 171019
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 1765 1766 2139 1375
Cassava 318 392 305 148
Maize 131 159 100 16
Plantains 235 359 655 315
Rice Paddy 46 569 71702 56 833 38 643
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 22.56 24.51 22.16 36.14
Cassava 6.58 6.73 14.29 25.32
Maize 1.89 1.61 2.02 2.68
Plantains 8.84 14.49 21.92 31.10
Rice Paddy 3.74 3.91 3.82 443

Source: FAO. http://faostat.fao.org/

Overview of cassava in Suriname

Suriname is a country with an estimated area of 13.7 million ha, of which more than 80% is
covered with tropical rain forest. Only 1.6 million ha are considered suitable for agriculture. In
2013, the total cultivated land area was estimated at 62.367 ha of which near 92% comprised
annual crops. Rice is the dominant crop, with 95% of the total annual crops production. Cassava

is the fourth most important staple food after rice, wheat, and plantain and the most planted crop
among roots and tubers. It is also the main food security crop for the ethnic groups Amerindians
and Maroons, especially in remote areas of the country. There is a basic cassava value chain that
includes producers, buyers, processors, retailers and consumers, with cassava being an
important source of income for many small-scale farmers and micro-processors.
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Production and processing statistics

In 2013, the land area planted with cassava was estimated to be 254 ha, with a production of
6549 MT, at an average yield of 25 MT per ha. Cassava producers in the interior of the country
apply the slash and burn system or shifting cultivation. Producers are mostly women, not trained
as farmers and for the most part illiterate, with production practices being traditionally passed
from mother to daughter. Cassava production is mostly for local consumption. Cassava is
cultivated in all soil types, although loamy soils are preferred. A limited number of locally
processed products is available. To date, 106 cassava accessions have been collected and
described, based on descriptors related to yield, cyanide content and dry matter content. Leaf
cutting ants are the major challenge identified for cassava production.

Constraints

Some of the constraints and challenges that are currently affecting the development of the
cassava sector in Suriname are:

=  Absence of commercially identified cassava varieties.

= Shortage of labor.

= Most cassava producers and processors are unorganized.

= Frequent seasonal attacks by leaf cutting ants in some regions.

= Introduction of invasive species by weak quarantine measures.

= Limited capital investment in the cassava chain.

=  Underutilization of all parts of the cassava plant (roots and leaves).
= High post-harvest losses.

=  Price fluctuations.

= Lack of large commercial farms.

= Low level of research and technology transfer activities.

= Inadequate market information.

= Absence of an industry-wide training program for cassava processors.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Suriname are:

= Good government support for food security policy and objectives.

= Excellent agro-ecological climate conditions and good agriculture land.

= Traditional experience with production, consumption and marketing of cassava, resulting
in high consumption in all ethnic groups.

=  Full mechanized systems for large scale production of cassava can be implemented in the
country.

= Existence of public-private initiatives that are utilizing the latest technologies to process
cassava starch, with agreed upon contracts with farmers.

= Great potential for full-time employment generation in rural areas.

= (Great potential for expanding production, processing and linkages to export markets.

= (Great potential to promote cassava flour as a partial substitute to wheat, maize and
potato flour.
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 5464 5420 7 668 5485
Cassava 4442 1885 1014 1387
Maize 3542 3025 5418 2777
Plantains 3109 3494 4031 4153
Rice Paddy 15751 5766 13027 2163
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 1126 1084 1296 1168
Cassava 386 161 291 402
Maize 917 1067 1311 1050
Plantains 491 983 1163 1093
Rice Paddy 5609 2172 4081 1716
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 4.85 5.00 5.92 4.70
Cassava 11.50 11.74 3.49 3.45
Maize 3.86 2.83 4.13 2.64
Plantains 6.33 3.55 3.46 3.80
Rice Paddy 2.81 2.65 3.19 1.26

Source: FAO. http://faostat.fao.org/

Overview of cassava in Trinidad and Tobago

Cassava is grown throughout the Island. Farm sizes range from 0.5 to 50 ha. In Trinidad and
Tobago, as with most of the other CARICOM countries, cassava trade is relatively small in
comparison with other countries in Latin America. Locally, cassava is consumed directly,
primarily boiled and fried, and a small group of cassava farmers process frozen cassava logs. In
Tobago, there is limited cassava flour processing. Cassava is produced year round but peak-
planting is May-June. Some farmers plant year-round in order to obtain a regular supply for local
markets. Cassava is one of the six main root crops grown in Trinidad and Tobago, which include
sweet potatoes, yams, dasheen, tannia and eddoes.
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Production and processing statistics

The total cassava production in 2012 was estimated to be 1,888 MT from 600 ha and an average
yield of only 3.1 MT per ha (FAOSTAT). Cassava is usually grown in pure stand and the size of the
areas planted ranges from 0.1 ha to as much as 12 ha. The most commonly grown cassava variety
is the MMEX, which accounts for near 95% of the local production. Other varieties grown by
farmers are CIAT Hybrid, Maracas Black Stick, and Butter Stick. Improved cassava varieties have
been imported from CIAT-Colombia and are currently being evaluated. Land preparation for
cassava production is usually done mechanically using tractors but planting and other agronomic
practices are done manually. Currently a small group (six farmers) uses mechanized planting and
semi-mechanized harvesting. Farmers propagate cassava from stem cuttings, usually obtained
from their own cassava fields. Most cassava farmers utilize a combination of manual and
chemical weed control. Cassava bacterial blight is a common stem-borne disease that affects
plantings. Farmers use a bactericide to control it. Fresh cassava is consumed by farmers and is
also sold to processors to make flour, farine and cassava bread. Some of the most common,
cassava processed products available in the country are: mix flour for bakery and roti; frozen
cassava logs; grated cassava; and cassava dumpling.

Constraints

Some of the constraints and challenges that will need to be addressed to support the
development of the cassava crop in Trinidad and Tobago are:

= Current crop yields are very low. Need to be improved by two or three fold.

= Lack of appropriate cassava varieties suited for different markets. Local varieties present
significant differences in yield, starch content, bitterness.

= Uncompetitive price of fresh cassava roots. In almost every country of the CARICOM
region, the farm gate price of fresh cassava roots is very high.

= Research and technology development capacity in the country is not very strong.

= Low level processing capacity.

= Minimum use of irrigated production systems in the country.

= High production costs.

= Low availability of labor.

= Absence of specialized extension support for farmers.

= Vast majority of soils are heavy clays which are not the most suited for cassava
production with high yields.

= Praedial larceny is a big constraint in the country.

= Not enough local awareness of the health benefits of cassava.

= No system in place to provide accurate market intelligence.

= Weak quality control systems in most processing plants.

= Poorly designed processing plants leading to inefficient operations and increased costs.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Trinidad and Tobago are:

= Potential to increase cassava yields by investing in best practice systems.

= Availability of high yielding cassava varieties that could be incorporated into the current
cassava production systems.
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Existence of local, regional and international organizations with expertise on cassava
technologies that could be easily tapped (FAO, IICA, CARDI, University of the West Indies,
University of Trinidad and Tobago, CARIRI, CIAT, CLAYUCA, etc).

Large and growing market for cassava products, at national, regional and international
level.

Positive response by consumers to processed products (frozen cassava logs, cassava
fries, cassava bread).

Current cassava processing enterprises are unable to meet the domestic demand for
cassava.

Interest of the major supermarket chains in marketing fresh and processed cassava
products.

Cassava has been accepted by local government as a crop that contributes to food
security policy and objectives.

Huge potential for full time employment generation in rural areas.

Enormous potential to promote cassava flour as a partial substitute to wheat, maize and
potato flour.

71



CASSAVA IN THE CARIBBEAN REGION T\ )

DOMINICAN REPUBLIC

Production of principal crops (MT) Average of 10-year periods

'\~

it

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 288 407 347 443 400 222 478716
Cassava 161477 101421 122 256 117 846
Maize 52189 51025 38107 31566
Plantains 542 412 632 660 313969 376 292
Rice Paddy 268798 460 667 478 836 650 359
Sweet potatoes 72 590 38554 41874 33338
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 20500 25946 13 382 15 146
Cassava 35590 18 227 18 588 14 236
Maize 30506 33522 29110 19 449
Plantains 60490 63300 35881 33814
Rice Paddy 88429 107 450 100 867 127 896
Sweet potatoes 10 802 6343 6939 4321
Yields of principal crops (MT/ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 14.07 13.39 2991 31.61
Cassava 4.54 5.56 6.58 8.28
Maize 1.71 1.52 1.31 1.62
Plantains 8.97 9.99 8.75 11.13
Rice Paddy 3.04 4.29 4.75 5.09
Sweet potatoes 6.72 6.08 6.03 7.72

Source: FAO. http://faostat.fao.org/

Overview of cassava in Dominican Republic

Cassava is the fourth most important crop in Dominican Republic after paddy rice, bananas and
plantains, in terms of area planted. The technological level is medium to low. The majority of the
cassava farmers own farms with an average size of 1 to 3 ha. Most farmers prepare the soil
mechanically, use foliar fertilization (micro and macro elements), weed control by hand and

irrigation for about 20% of the area planted (between 3,000 and 4,000 ha.).
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There is no formal genetic improvement program for cassava in the country although recently,
some improved varieties have been imported from CIAT. These are being evaluated under
different ecosystems of the country.

Production and processing statistics

At the end of the first decade of the 21st century, an estimated land area of 18,000 to 19,000 ha
was planted with cassava (FAOSTAT). Average national production for this period was estimated
at 129,000 MT, with an average productivity of 7-8 MT per ha. In production systems without
irrigation, production costs for cassava are between US$960 to 1,200 per ha, (not including the
use of the land). Land renting cost varied between US$450 to US$500 per ha per year. In systems
with irrigation, the production costs varied between US$1,280 and US$1,640 per ha. Market
prices paid to farmers, depending on the availability of the roots, vary between US$264.00 to
US$330.00 per MT. More than 90% of the cassava production in the country is destinated for the
fresh market, with only 0.5% destinated to export markets. One of the principal processed
products is casabe that accounts for about 7% of the total production of cassava roots.

Constraints

Some of the constraints and challenges that will need to be addressed to support the
development of the cassava crop in Dominican Republic are:

= Lack of use of modern technologies.

= Planting material used by farmers is of poor phytosanitary quality.

= Mixture of local and improved varieties used by farmers.

= Lack of programs for production of high quality planting material.

= The cassava areas are not defined according to characteristics of the zones.

= High post-harvest losses that could reach 17 to 20%.

= Very limited transformation of the crop and lack of promotion for using cassava as
human food and as animal feed.

= Lack of trust of the consumers on the quality of the products.

= Local varieties are not good for export markets as fresh cassava.

= Local varieties with low dry matter are not suited for industrial processing.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Dominican Republic are:

= Existence of local varieties with good yielding potential and good acceptance in local
markets.

= High demand for fresh cassava in local markets.

= (Great genetic diversity.

= Adequate soils and climates for cassava production.

= Possibility for market expansion through agroindustrial diversification of cassava.

= High demand for cassava in animal production sector.

= Growing ethnic market in USA.

= Availability of high yielding cassava varieties that could be incorporated into the current
cassava production systems.
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 2515796 2142254 5056195 5890171
Cassava 318 628 179 876 89 966 74492
Maize 242 502 354 486 540 740 672 585
Plantains 525 365 827931 827 649 598 404
Rice Paddy 271061 548 596 1134273 1389 637
Sweet potatoes 8977 5673 1551 2827
Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 132115 87 385 198 711 178 644
Cassava 33983 22 252 19919 16 798
Maize 273 268 320623 486 788 321190
Plantains 58 506 72 481 83 680 95 663
Rice Paddy 97 841 184 238 339834 311337
Sweet potatoes 2107 1041 394 1434
Yields of principal crops (MT/ha) Average of 10-years periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 19.04 24.52 25,45 32,97
Cassava 9.38 8.08 4.52 4.43
Maize 0.89 1.11 1.11 2.09
Plantains 8.98 11.42 9.89 6.26
Rice Paddy 2.77 2.98 3.34 4.46
Sweet potatoes 4.26 5.45 3.94 1.97

Source: FAO. http://faostat.fao.org/

Overview of cassava in Ecuador

Cassava is a traditional crop grown for many years ago, mainly in the West Coast, the Eastern
Amazon region and the Inter-Andean valleys. The majority of the farmers who plant cassava
grow it as a subsistence crop on land areas between 0.25 and 0.5 ha, without improved
technologies, and in most cases, intercropped with maize. Cassava is consumed basically in fresh
form. Processing activities convert the roots in dry cassava chips for animal feed, starch for
human food and also for industrial uses. Some cassava is also exported as paraffin-coated roots
and as frozen cassava roots.
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Production and processing statistics

From 2000-2009, the average production of cassava in Ecuador was approximately 75 000 MT,
on an estimated land area of 18 000 ha, and with an average productivity of 4 to 5 ton per ha
(FAOStat). This very low productivity is due principally to the low rainfall in the Coastal areas
(Manabi), the region that accounts for more than 70% of the total production.

Constraints

Some of the constraints and challenges that will need to be addressed to support the
development of the cassava crop in Ecuador are:

= Current crop yields are very low. Need to be improved by two or three fold.

= Lack of better knowledge of the market opportunies at local and international levels.

= Low use of modern technologies by cassava farmers.

= Technology transfer systems for cassava need to be upgraded.

= Lack of improved varieties for cassava.

= Lack of a national research and technology transfer system working with the cassava
crop.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Ecuador are:

= Potential to increase cassava yields by promoting wider use of improved technologies.

= Availability of high yielding cassava varieties that could be incorporated into the current
cassava production systems.

= Demand for cassava as fresh food and as processed products is increasing rapidly.
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Production of principal crops (MT) Average of 10-year periods
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CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 117 505 114 545 88979 44 238
Cassava 21328 52 666 52 000 93 125
Maize 200530 213581 277 864 445 335
Plantains 73 333 69 500 44 300 46 615
Rice Paddy 81693 136 061 201152 279 584
Sweet potatoes
Area of principal crops harvested (ha) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 1913 2569 1975 711
Cassava 4791 4681 4650 9399
Maize 224 588 180 832 232 050 288 827
Plantains 6 360 6 950 4430 4264
Rice Paddy 27 131 39 608 59 821 67 619
Sweet potatoes
Yields of principal crops (MT/ha) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 61.42 44.59 45.06 62.20
Cassava 4.45 11.25 11.18 9.91
Maize 0.89 1.18 1.20 1.54
Plantains 11.53 10.00 10.00 10.93
Rice Paddy 3.01 3.44 3.36 4.13
Sweet potatoes

Source: FAO. http://faostat.fao.org/

Overview of cassava in Nicaragua

Cassava is produced mainly by small- and medium-size farmers with very low yields (around 6.5
to 7.0 ton per ha). Farmers are usually distant from the main national markets and have limited
access to modern technologies. Cassava plays a very important role in the farmers’ families as a
subsistence crop. 70% of the area planted with cassava is in the humid tropics and the other 30%
is grown in the dry tropic. Cassava is commercialized in Nicaragua mainly as fresh roots sold to
commercial entrepreneurs that transport the roots to the different markets. There are also
traders who travel from Costa Rica to purchase cassava roots in the South region.
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Production and processing statistics

In Nicaragua around 10 000 ha of cassava are planted, producing around 93 000 ton, for an
average productivity of near 10 ton per ha (FAOStat). There are small-scale agroindustries,
principally for starch. Dry cassava chips for animal feed are also a processed product available in
Nicaragua. Recently, some industrial scale projects based on cassava have been established in the
country to produce starch, paraffin-coated cassava roots and frozen cassava roots.

Constraints

Some of the constraints and challenges that will need to be addressed to support the
development of the cassava crop in Nicaragua are:

= (Current crop yields are very low.

= Low quality of the product for export markets.

= High costs of production.

= Commonly used varieties have low productivity.

= Post-harvest handling of the product is inappropriate.

= Defficiencies in commercialization systems for cassava farmers.

= Farmers and other actors of the agro-productive chain do not have access to credit lines.
=  Agricultural technology does not have a dynamic development.

= Farmers supply is lower than market demand.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Nicaragua are:

= Potential to increase cassava yields by investing in improved soil and crop management
practices.

= Availability of high yielding cassava varieties that could be incorporated into the current
cassava production systems.

= Existence of local, regional and international organizations with expertise on cassava
technologies that could be easily tapped (FAO, IICA, CARDI, INTA, etc).

= Demand for cassava products and by-products is increasing rapidly locally and in the
international markets.

= Positive response by consumers to processed products (frozen cassava logs, cassava
fries, cassava bread).

= Supply of cassava roots for different markets could be increased rapidly.

= (assava is a crop that occupies an important role as a rural development policy option for
the Government.
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Production of princi pal crops (MT) Average of 10-year periods

CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 240559 125944 76 775 50900
Cassava 1493221 2901 332 2975141 3636796
Maize 293599 304 557 638 891 1468940
Plantains
Rice Paddy 51994 73 445 111 601 134 482
Sweet potatoes 101 610 104 794 85161 96 670

Area of principal crops harvested (ha) Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 9100 5820 3843 8750
Cassava 102 660 191 273 205965 206 066
Maize 220010 182900 290756 520800
Plantains
Rice Paddy 25984 32594 37 353 31743
Sweet potatoes 12 432 12 691 10 751 11599
Yields of principal crops (MT/ha Average of 10-year periods
CROP 1970-79 1980-89 1990-99 2000-2009
Bananas 26.44 21.64 19.98 5.82
Cassava 14.55 15.17 14.44 17.65
Maize 1.33 1.67 2.20 2.82
Plantains
Rice Paddy 2.00 2.25 2.99 4.24
Sweet potatoes 8.17 8.26 7.92 8.33

Source: FAO. http.//faostat.fao.org,

Overview of cassava in Paraguay

Cassava has great social and economic importance in Paraguay, since 91% of the cassava farmers
in the country could be classified as family agriculture farms, with average land area of 1 ha or
less. Cassava is ranked fourth in area planted and fifth in total production among the key
agricultural crops of the country. More than 75% of the cassava production in Paraguay takes
place in small-scale farms. The largest cassava planted area is in the East Region, accounting for
more than 90% of the national production. This region has also the higher yields in cassava. The
principal use for cassava is for human consumption in fresh form and to a lesser scale in small-
scale industries for starch and bakery products.
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Production and processing statistics

The area planted with cassava in Paraguay is 171 000 ha, with total production estimated at
2,560, 000 ton for an average productivity of 14 ton per ha. Paraguay has fourteen large-scale
cassava starch processing plants, with a total installed capacity that varies from 50 to 200 ton of
roots per day. These processing plants could operate 250-280 days per year. Most operate at
lower capacity due to a shortage in the supply of cassava roots at certain times of the year. It is
estimated that the installed full capacity of the processing plants will require a potential supply
of nearly 50 000 ha.

Constraints

Some of the constraints and challenges that will need to be addressed to support the
development of cassava in Paraguay are:

Low quality of planting material.

High competence with other crops at farmer level.

Lack of appropriate cultural practices.

Farmers do not use modern inputs.

Lack of technical personnel trained in modern practices.
Lack of credit lines to promote crop expansion.

Opportunities

Some of the opportunities that exist to promote sustainable and competitive development of the
cassava sector in Paraguay are:

= (assava is a very traditional crop in the country.

= High diversity of genetic material.

= High potential for expansion.

= Diverse alternatives to promote other products, uses and markets.
= High daily consumption as a fresh product.

= Huge processing capacity installed in the country.

= Land availability.
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PART 3: POTENTIAL TECHNOLOGICAL OPTIONS TO PROMOTE
SUSTAINABLE AGRICULTURAL DEVELOPMENT AND ECONOMIC GROWTH

INTRODUCTION

The greatest challenge currently being faced by countries and governments in the Caribbean
region, relates to the high food import bill, resulting from large imports of agricultural products
required to meet the food demand of the population. This situation has forced policy makers in
the region to develop and implement specific policies to reduce food imports and promote
greater production and consumption of crops that can be grown locally.

The cassava crop could become one of the most important options for promoting the expansion
of production and consumption of food products. However, the current situation of the cassava
production, processing and utilization systems in the Caribbean region is far from optimal. Very
important and intensive changes will have to take place in the way cassava is being produced,
processed and consumed, if the desired goal of converting the crop into a strategy to promote
sustainable development and economic growth in the CARICOM region is to be achieved.

The strategies that need to be formulated and implemented in the region to move cassava
production systems from subsistence to commercial level will have to include components
related to at least four main pillars:

Increased production and productivity at farm level.

Improved processing, value-adding technologies.

New commercialization (innovation, product development) and market systems.
Promotion of consumption.

B W N

As a complement, stronger links between all the actors of the value chain will have to be created.
In the following section, a review is made of some of the technological options that are currently
available for implementation, related to these pillars. The efficiency and impact of the
technological options will vary from country to country, depending on the specific agro-
ecological conditions and the socio-economic context.

PILLAR 1. INCREASED PRODUCTION AND PRODUCTIVITY IN CASSAVA

a. Soil fertility maintenance and nutrient efficiency

Successful crop production is heavily dependent on good soil fertility management. Crops like
cassava extract a significant amount of nutrients from the soil. If these nutrients are not
replenished, the yields obtained will be low and will decline over time. Soils with low fertility
profile, in particular low organic matter, are very common in the CARICOM region and this could
be perhaps one of the major factors contributing to low cassava productivity in the region.
However, this constraint is highly manageable and good cassava yield can be obtained with
appropriate management of soil fertility and organic matter content.

b.  Pestand disease management

Although no major pests and diseases have been reported for cassava in the Caribbean region,
with the intensification of cassava production systems that is expected occur in the near future, it
is likely that pest and disease constraints will increase. The most efficient pest and disease
management systems that currently exist for cassava are based on three main options: resistant
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varieties, crop management and biological control. Important gains have been made and are
available in cassava germplasm for several key pests and pathogens such as cassava bacterial
blight, superelongation disease, thrips, cassava green mite and whiteflies.

Biological control is one of the most efficient strategies for pest management. Although biological
control options are currently available for the most important pest constraints, or are in the
process of being developed, biological control strategies never offer a complete solution. They
are an important component of any integrated management programme and need to be
complemented with other strategies such as monitoring and supplemental methods such as
cultural practices as well as manual and chemical control).

c¢. Weed management

Weed control in cassava production is mostly done manually. This trend is changing as farmers
look for ways to reduce labor inputs and produce cassava at the lowest possible price. Weeding
could account for nearly 40% of the total labour input for the crop. Chemical weed control is an
alternative, especially in commercial plantations. Mechanized weeding is possible in the early
stages of the crop, especially when the planting of cassava is designed to facilitate this
management practice. Weed control is and will continue to be one of the most important
constraints to be solved in order to obtain more efficient and competitive production systems.

d. Crop management

Cassava has a long growing cycle, averaging of 8-12 months before harvest. This makes the crop
more vulnerable to potential pest and disease problems. Some crop management practices have
been developed to try to minimize the incidence of pests and diseases, common among them
being planting dates, plant spacing and intercropping.

Crop management is also important from the point of view of production costs. For example, for
manual planting, 12 workers may be required to plant one ha in one day. This is a very high cost
and in some cases, will create a heavy demand for labour which is becoming very scarce in the
rural areas of many countries. One option is to use mechanized planting. One tractor driver and
two workers can plant 6 to 8 ha in one day. Such a large difference in the final production costs
could mean the failure or the success of a given agro-industrial, cassava-based enterprise.

The same analysis, done with the harvest component, would be as follows: one worker in eight
hours and with normal soil and weather conditions could harvest 400 to 600 kg of root per day.
With the use of mechanised lifters (using a tractor), the worker output could be increased to
800-1000 kg per day.

e. (Cassavagenetic resources

One of the most promising areas to promote quick, significant gains in cassava productivity is to
facilitate the introduction and evaluation, in each country, of some of the improved, high yielding
cassava varieties that are available at research centers such as CIAT, in Cali, Colombia.

In almost every country in the Caribbean region, attempts have been made in the past to
introduce improved cassava varieties. In some cases, the local agricultural research and
technology transfer systems were able to manage these new varieties, to expand farmers’
options to have a facilitated access to improved genetic material and improving the
competitiveness.

Nicaragua offers an excellent example. The National Agricultural Agency in Nicaragua, INTA, has
been very active in the past three years, releasing improved cassava varieties, as part of the
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national genetic wealth of the country. Farmers are planting these high-yielding varieties and
selling the produce to agroindustrial enterprises to produce starch and to process fresh cassava
for local and export markets. Nearly 10 years ago, the same varieties were at the cassava genetic
banks of CIAT in Cali, Colombia. It took almost a decade of intensive work, before the cassava
farmers in Nicaragua were able to have a facilitated access to these improved cassava varieties.
What needs to be done is to develop and implement systems that shorten considerably the time
required to empower the farmers, allowing them to start using the improved varieties earlier in
their cassava production systems. Over the past decade, CLAYUCA has been working actively to
transfer cassava genetic resources from the CIAT Cassava Bank, to cassava growing systems in
countries in Latin America and the Caribbean region.

The process of introducing new varieties could be implemented very easily. It would begin by
sending a request to the cassava group at CIAT. In collaboration with the Genetic Resources Unit,
the cassava group would identify an initial list of varieties and, upon further analysis; a final list
would be selected and transferred to the requesting country, in the form of cassava in-vitro
plants. Once the in-vitro plants arrive into the country, they need to pass through a hardening
process. In about two months, about 30 to 50 plants, for each variety, would be available and
ready for transplanting in variety validation trials. The 30-50 cassava plants of each variety could
be planted in controlled trials in the first cycle in plots of 16 plants each, grown at distances of
1.0 m by 1.0 m. During the growing cycle, a harvesting plan should be implemented to measure
the starch and dry matter content, and root and foliage yield, at various times, i.e. 6,8, 10 and 12
months after planting.

For all varieties: some of the plants, after being transplanted, can be pruned when they are four
months old. The stems so obtained could be replanted in larger trials. The propagation
methodology used in this type of management is known as the two-bud, mini-stake system, and
the mini-stakes could be planted directly in the cassava plots (Figure 15).

If this genetic empowerment process can be implemented quickly in most of the Caribbean
countries, it would be feasible, in five years or less, to give a boost to the cassava genetic
resources in each country, with the possibility of having a tremendous impact on the production
and productivity levels.

Figure 15. Cassava plants obtained from two-node mini-stakes, ready for transplanting.
© CLAYUCA Corporation.
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Using this approach, based on the introduction of improved, elite cassava genetic resources,
followed by a period of evaluation trials in some of the most important cassava production areas
of the country, it is possible to have large areas planted with the improved varieties, in a
relatively short period of time.

Figure 16 shows some of the efficiencies that can be obtained using a combined methodology of
in-vitro plants and vegetative propagation methods. Starting with 50 vitroplants from any given
cassava improved variety, after 14 months, it is possible to have 4.5 ha planted using a density of
10,000 plants per ha.

Activity Number of plants Period of time

Tissue culture ..
50 /n-vitro plants

laboratory

Greenhouse or e ’

50 in-vitro plants 2 months
screenhouse

I I I
Field plots 50 in-vitro plants 4 months

J Il J

v v v

2 stems/plant;
First pruning 30 mini-stakes/plant 1500 1 month
mini-stakes

1 I 1

v v
Greenhouse or

1500 plants 2 months
screenhouse
v v v
Field plots 1500 plants 4 months
1 1 1
v 2 stemg/plant; M
Second pruning 30 mini-stakes/plant 45,000 1 month

mini-stakes

+ - ]

v v v

Field plots 45,000 plants

Figure 16. System for rapid multiplication of planting material of imported, improved cassava
varieties, included in field evaluation trials.

One interesting adaptation of this method has been implemented recently by the technical
personnel of INTA, the National Research and Technology Transfer agency in Nicaragua. The
modification consists in establishing multiplication plots in the experimental station, of the
cassava varieties that have already been identified as promising. These plots are managed
carefully with fertilization and irrigation as needed. It operates basically as the system used with
coffee growers, a nursery-type of multiplication plot. These plots can be established using the
two-node system; planting each mini-stake in a plastic bag with high quality soil, and when the
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plants are about two or three months old, they are delivered to the farmers as ready-to-plant
material (Figure 17). This is an interesting difference from the traditional system of delivering
planting stakes to cassava growers.

Figure 17. System for rapid multiplication of planting material of improved cassava varieties
based on the nursery concept. Farmers receive 2-3 month old plants instead of stakes.
© CLAYUCA Corporation.

Advances in facilitating the access of farmers to improved, higher yielding cassava varieties,
complemented with the use of improved soil and crop management technologies, could make a
great contribution to improve the very low productivity that prevails in most of the cassava
growing systems in the CARICOM region. This first pillar could be addressed quickly to start
changing the current situation.

PILLAR 2. IMPROVED PROCESSING, VALUE ADDING TECHNOLOGIES

In several Caribbean countries, cassava is generally not used much in the fresh form (boiled or
fried). On the other hand, cassava is processed into diverse range of products that are consumed
as traditional food products, including bread, flour, farine, and snacks. The scale of the processing
facilities is small, with manual operations predominantly carried out by family labour. The
processing units operate seasonally, coinciding with the harvest season when there is sufficient
raw material. The processed products are generally destined for local markets although in some
cases there is also a connection with regional and extra-regional export markets. It can be said
that in almost every country in the region, there are already processing technologies available
and there are also various food products available. One dimension of the work that needs to be
done in this pillar, relates to improving the efficiency of these processing technologies that are
already available in the region. Most of them are cottage-type, small-scale processing facilities,
operating with low levels of efficiency and high costs, thus making the food products obtained
very expensive.

In recent years, regional institutions such as CARDI, IICA and FAO have promoted an updated
model of cassava production and processing with mechanization of some of the processing
operations, modifying the infrastructure and lay-out of the processing facilities and training
farmers and technical personnel in good management and processing pratices. This has resulted
in larger scale production at the field and value-added levels, and better quality of processed
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products. These improved technologies have had a great impact and could become an important
trend for the countries and governments of the CARICOM region considering that: the demand
for cassava-based products is increasing; the technologies promoted are easily adopted by the
farmers and processors; and the countries are putting in place specific policies aimed at
promoting higher production and local consumption of cassava. These strategies should be
continued, strengthened and disseminated throughout the region, especially in those countries in
which it is absent.

The other dimension of the work required in this pillar is related to the introduction and
adaptation of new processing technologies that will help to develop new food products, with high
market potential. Farmers could develop new market linkages with these new food products, to
obain additional incomes and employment opportunities. This could be the best motivation for
farmers to adopt improved production and processing technologies that are included in pillars
one and two.

CARICOM countries have already adopted a strategic initiative aimed at reducing the ever-
increasing food-import bill. Although the current status of the cassava crop, in most countries of
the region, looks promising, with positive trends of increased consumption, growing markets and
higher demand, this situation is not enough to give cassava the push that is needed to acquire an
important role as a policy option.

Cassava agroindustrial development, based on modern technologies for production, processing
and utilization, could help to give cassava an important role among the strategies required to
reduce the high food-import bill. These technologies have not yet been developed and/or
implemented in most CARICOM countries. It is very important to have the first operational
example of such a cassava-based, agroindustrial development strategy, implemented successfully
in at least one of the countries, so that the model could be used as an example for the other
countries of the region.

In an attempt to contribute to this objective, the following section presents a simplified financial
analysis model for an agroindustrial development project, based on the production and
processing of cassava roots to obtain high quality cassava flour for human consumption (HQCF).
The HQCF, produced at competitive costs and with the required quality, could be used as part of
a strategy to reduce wheat imports, with direct implications on helping to reduce the food import
bill, in any of the countries of the CARICOM region.

Financial analysis model for the establishment of a processing plant for high quality cassava flour
for human consumption

Introduction

The processing plant that has been used as a reference for the calculations presented in the
financial model refers to the type of technology proposed by CLAYUCA Corporation, that process
cassava roots into high quality cassava flour, and generates one by-product and raw flour for use
in animal feed. This technology option is simple, affordable, reliable and could be operated and
administrated very easily by any farmers group.
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The basic data used to feed the financial analysis model is the following:

Input Data Amount Unit
Cassava flour output: 44.2 MT/month
Fresh cassava root requirements (a) 6.4 MT/day
Fresh cassava root requirements (b) 1997 MT /year
Cassava flour output (c) 1.70 MT/day
Cassava flour output (d) 530 MT /year
Price of fresh cassava roots (e) 140 US$/MT
Price Cassava flour (f) 735 US/MT
Sub-product output ( fiber residue for use in animal feeding) 0.51 MT/day
Sub-product output ( fiber residue for use in animal feeding) 159.1 MT/year
Labor cost per worker per year 12000 US$/year

(a) Amount of fresh cassava chips that can be loaded in the processing plant per batch of eight hours.

(b) The cassava flour processing plant operates 26 days per month, 12 months of the year.

(c¢) Conversion factor is 3.75 MT fresh cassava roots per 1 MT cassava flour.

(d) Total amount of cassava flour produced per year.

(e) Targetintervention price suggested for cassava roots, per MT.

(f) Target price suggested for cassava flour, per MT (based on assumption of 60% of the price for
wheat flour in February 2014, in Barbados, (US$ 1225/MT).
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Financial analysis model for the cassava flour processing plant

Years 1 2 3 4 5 6 7 8 9 10

Inputs
Fresh Cassava Roots required
Cassava flour output (MT) 212 424 530 530 530 530 530 530 530 530
Price of cassava flour (US$ x MT) 735 735 735 735 735 735 735 735 735 735
Income by selling cassava flour (US$) 155937,6 3118752 389844 389844 389844 389844 389844 389844 389844 389844
Cassava flour by-product output (MT) 64 127 159 159 159 159 159 159 159 159
Price of cassava flour by-product (US$ x MT) 200 200 200 200 200 200 200 200 200 200
Income by selling cassava flour by-product (US$) 12730 25459 31824 31824 31824 31824 31824 31824 31824 31824
Total Revenues 168667.2 3373344 421668 421668 421668 421668 421668 421668 421668 421668 3879345.6
Expenses
Fixed Investment-Cassava flour plant + installation costs) 180000
Cost of cassava roots 111821 223642 279580 279580 279580 279580 279580 279580 279580 279580

Fresh cassava roots (MT / year) 799 1597 1997 1997 1997 1997 1997 1997 1997 1997

Price fresh cassava roots (US$ /MT) 140 140 140 140 140 140 140 140 140 140
Processing Labor Costs (2 persons per day; US$ 25 per person) 24000 24000 24000 24000 24000 24000 24000 24000 24000 24000
Other processing costs (energy, etc) (25 US / MT of cassava flour) 5304 10608 13260 13260 13260 13260 13260 13260 13260 13260
Total Expenses 180000 141125 258250 316840 316840 316840 316840 316840 316840 316840 316840 3114094
Earnings before interest and tax 180000 27542 79085 104828 104828 104828 104828 104828 104828 104828 104828 1125251
Debt service 5400 5400 27225 26550 25875 25200 24525 23850 23175 22500
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Years 1 2 3 4 5 6 7 8 9 10
Interest 5400 5400 4725 4050 3375 2700 2025 1350 675 0
Capital payments 22500 22500 22500 22500 22500 22500 22500 22500
Interest rate 3% 3% 3% 3% 3% 3% 3% 3% 3%
Earnings before amortisation 180000 221424 73684.8 77603.0 78278.0 78953.0 79628.0 80303.0 80978.0 81653.0 82328.0
Depreciation and amortisation 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Net Earnings 4142 55685 59603 60278 60953 61628 62303 62978 63653 64328
Memo items
Assets
year end cash 22142.4 95827.2 173430.2 251708.2 330661.2 410289.2 490592.2 571570.2 653223.2 735551.2
Equipment residual value 180000 157500 135000 112500 90000 67500 45000 22500 0
Total Actives 180000 179642.4 230827.2 285930.2 341708.2 398161.2 455289.2 513092.2 571570.2 653223.2 735551.2
Liabilities
Long-term credit outstanding 180000 180000 180000 157500 135000 112500 90000 67500 45000 22500 0
Total liabilities 180000 180000 157500 135000 112500 90000 67500 45000 22500
Equity -357.6 50827.2 128430.2 206708.2 285661.2 365289.2 445592.2 526570.2 630723.2 735551.2
Debt service 180000 5400 5400 27225 26550 25875 25200 24525 23850 23175 22500
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Price of cassava roots = 140 US$ per MT and
Price of cassava flour = 735 US$ per MT

Inputs

Fresh Cassava Roots required
Cassava flour output (MT)

Price of cassava flour (US$ x MT)
Income by selling cassava flour (US$)

Cassava flour by-product output (MT)
Price of cassava flour by-product (US$ x
MT)

Income by selling cassava flour by-product

(Us$)

Total Revenues

Expenses
Fixed Investment-Cassava flour plant +
installation costs)

Cost of cassava roots
Fresh cassava roots (MT / year)

Price fresh cassava roots (US$ /MT)
Processing Labor Costs (2 persons per day;
US$ 25 per person)

Other processing costs (energy, etc) (25 US
/ MT of cassava flour)

Total Expenses
Earnings before interest and tax
Debt service

Interest

Capital payments

Years 1

212

735
155937,6
64

200

12730
168667,2

180000
111821
799
140

24000

5304
141125
27542
5400
5400

180000
180000

Financial Analysis Model for the cassava flour processing plant

2

424
735
311875,2
127

200

25459
3373344

223642
1597
140

24000

10608
258250
79085
5400
5400

3

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

27225

4725

22500

4

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

26550

4050

22500

89

5

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

25875

3375

22500

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

25200

2700

22500

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

24525

2025

22500

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

23850

1350

22500

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

23175

675

22500

10

530
735
389844
159

200

31824
421668

279580
1997
140

24000

13260
316840
104828

22500

0

22500

3879345,6

3114094
1125251
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Interest rate
Earnings before amortisation
Depreciation and amortisation
Net Earnings
Memo items

Assets

year end cash

Equipment residual value
Total Actives
Liabilities
Long-term credit outstanding
Total liabilities
Equity

Debt service

180000

180000
180000

180000

180000

3%
221424
18000
4142

22142,4
157500
1796424

180000
180000
-357,6
5400

n

3%
73684,8
18000
55685

95827,2
135000
230827,2

180000

180000

50827,2
5400

3%
77603,0
18000
59603

173430,2
112500
285930,2

157500
157500
128430,2
27225

3%
78278,0
18000
60278

251708,2
90000
341708,2

135000
135000
206708,2
26550

90

3%
78953,0
18000
60953

330661,2
67500
398161,2

112500
112500
285661,2
25875

3%
79628,0
18000
61628

410289,2
45000
455289,2

90000
90000
365289,2
25200

3%
80303,0
18000
62303

490592,2
22500
513092,2

67500
67500
445592,2
24525

3%
80978,0
18000
62978

571570,2
0
571570,2

45000
45000
526570,2
23850

3%
81653,0
18000
63653

653223,2

653223,2

22500

22500

630723,2
23175

82328,0

18000

64328

735551,2

735551,2

735551,2
22500
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Internal rate of return

Years 1 2 3 4 5 6 7 8 9 10

Net sales

Flour 155938 311875 389844 389844 389844 389844 389844 389844 389844 389844
By product 12730 25459 31824 31824 31824 31824 31824 31824 31824 31824
Total 168667 337334 421668 421668 421668 421668 421668 421668 421668 421668
Costs 180000 141125 258250 316840 316840 316840 316840 316840 316840 316840 316840
Net Flow -180000 27542 79085 104828 104828 104828 104828 104828 104828 104828 104828
IRR 40.9%

To complement the information obtained with the financial analysis model, a sensitivity analysis
was conductedcted, using different prices for purchasing the cassava roots, and different prices for
selling the cassava flour.

Sensitivity analysis
Prices of cassava roots I O OIS
(US$ per MT)
(US$ per MT) 500 600 735 800 900
120 -1% 28% 49% 67% 83%
130 19% 41,5% 60% 77%
140 8% 40,9% 53% 71%
150 -8% 25% 46% 64%
160 16% 39% 58%
170 4% 31% 51%

It can be concluded from the previous analysis that there are different options to having a
successful, competitive cassava agroindustrial project operating, for selling high quality cassava
flour. The most important condition is the possibility of producing the cassava roots at competitive
prices. This could be a challenge considering the current situation of most of the countries in the
CARICOM region. There is an urgent need to establish, at least on a pilot basis, a project that shows
the feasibility of producing cassava at competitive prices, to be used as the raw material for the
cassava processing agroindustrial projects.

There are other options for processing, value-adding technologies that could be considered, such as
the use of paraffin-coated cassava roots, the frozen cassava logs, the grated cassava (mash) for use
in bakery products and the fried cassava snacks. All these processing technology options could
become options to help cassava farmers in the region to become more competitive and sustainable.
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PILLAR 3. NEW COMMERCIALIZATION / MARKETING AND MARKET SYSTEMS

The third pillar that needs to be addressed simultaneously with the improvements in the
production and processing components is related to the need for establishing new
commercialization and marketing arrangements for cassava farmers in the region. The most
common strategy that farmers use is to market the roots near their farms or to sell it to traders. In a
good year with high production, farmers are likely to receive low returns due to a glut in the
market. In subsequent year(s), if farmers reduce the areas planted, the supply of roots is reduced,
and the traders and processing enterprises are then forced to raise the prices for the raw material,
which results in farmers making more money. This cycle is repeated year after year, and serious
attempts need to be made to change this situation.

The work required on this pillar must include the organization of the farmers for the marketing, so
that instead of dealing individually with markets, they get more bargaining power by doing the
marketing as a group, with delivery contracts, with prices and volumes negotiated and agreed upon
before harvest

This organizational intervention could be even more important if the work on the two pillars
related to production and processing technologies is successful because with increased
productivity, increased processing facilities and processed products and increased market options,
there will also be a consequent higher need for steady, reliable supply of cassava roots to address
the demand of the diversified markets. In some cases, once the processing facilities are established,
the current level of production and productivity will not be enough. This could be an excellent
opportunity to promote the establishment of plantation type cassava farms, 10-30 ha each, that
could be implemented using the larger plots of government-owned or private lands that are
available in most countries. This semi-commerecial type of cassava farms could help to rapidly
increase the availability of cassava for the different markets.

The larger-size cassava farms could also become the learning ground in the region for the
adaptation of mechanized technologies for planting and semi-mechanized systems for harvesting of
cassava. The combination of these two management options could help to reduce the costs of
production in the region, which is currently very high. FAO and CARDI are already working in the
adaptation of these strategies in the Caribbean region.

PILLAR 4. PROMOTION OF CONSUMPTION

Promoting higher consumption of the cassava crop, in the fresh form and as processed / value-
added products is also a very important area of work. The crop is widely consumed in the
Caribbean, especially in the form of farine and bread (bammy) or grated cassava (mash). The
consumption of cassava in fresh form is not very common. The proposal to establish processing
enterprises that could produce high quality cassava flour for human consumption could be a sound
strategy to promote higher consumption of the crop. The cassava flour could easily be used as
partial substitute of wheat flour in bakery products. Most of the countries have school feeding
programs, and the foods that are prepared currently, include huge mounts of wheat flour. Even
modest levels of incorporation of cassava flour in these institutional markets could help to create
higher consumption of the cassava crop in the region. For example, in Jamaica, one company is
currently producing breakfast and lunch for 160,000 children daily. One of the ingredients used are
wheat tortillas, imported from USA. These tortillas could very easily be replaced by tortillas made
with cassava flour. The same could happen with other products like bread, cakes, muffins, etc.
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However, there are important changes and adjustments that have to be made before. One, perhaps
the most important, is to reduce the current cost of cassava. Promoting higher consumption of the
crop at the current price levels for cassava roots, and especially for food products, are not likely to
yield good results. For example, the price at which cassava flour is sold on the retail market is on
average US$ 10 per kilogram. Compare this to the high quality cassava starch that is available in
international markets at US$ 1.0 to US$ 1.2 per kilogram.

Thus, on the on hand, there is an urgent need to start producing cassava crop, cassava flour and
other cassava-based food products at reasonable prices that would allow farmers to make money as
producers. On the other hand, it is necessary to encourage consumers to increase their levels of
consumption but at prices that are reasonable. This can only be achieved via increased production
and productivity.
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CONCLUSIONS

o The potential of the cassava crop in the Latin America and the Caribbean region goes beyond its
contribution to the food and nutrition security of millions of families. Given the large number of
diverse uses for human, animal and industrial consumption, with steadily growing markets,
cassava can become the first link towards a great agroindustrial development process in the
region, with enormous potential to contribute to the creation of jobs, higher incomes and greater
prosperity. Similar processes have ocurred in the past in regions such as Southern Brazil, Costa
Rica, and some parts of Colombia.

o This potential is based on the fact that the LAC region has a comparative advantage, with
excellent agro-ecological conditions for efficient, competitive production of cassava,
complemented with a strong tradition of production, processing and utilization, and the
presence of research and technology transfer institutions / centers with years of experience.
Additionally, cassava is becoming a highly demanded crop worldwide, with potential to be used
in different forms, by different industrial sectors and markets. Cassava starch, for example, is
considered a commodity with a very dynamic international trade. For the Caribbean region, the
most attractive option for cassava appears to be related to the substitution of part of the huge
imports of food products, especially staples and cereals that is currently happening in most of
the countries, resulting in a very high food import bill.

o Despite these positive perspectives, there is high volatility in cassava prices due to the high risk
that farmers face. They make very little investments to produce the crop, allocating very small
areas, making the cassava growing very uncompetitive. Most of the production is done by small
farmers with few resources and incentives to invest. Low access to information on market
opportunities and new production and processing technologies, geographical dispersion and
very poor organizational and association opportunities are other constraining factors that give
the cassava farmers in the Caribbean region very little bargaining power.

o [n this scenario, future development of cassava in the Caribbean must be based on developing
the capacity to overcome the limiting factors that are constraining the sustainable and
competitive development of the sector. These limiting factors are generally associated with the
lack of capacity of the cassava sectors in the region to meet the requirements of the growing
markets in terms of quality, quantity, competitive prices, constant supply, etc.

Some of the main constraints that are affecting the development of the cassava sector in the LAC
region are summarized below. These need to be urgently addressed if a viable, sustainable cassava
industry is to be developed in the Latin America and Caribbean region.

1. Small, scattered production units, often located in marginal areas and lacking organization. Most
of the cassava production in the region comes from small farmers, producing different crops
simultaneously, with only one portion dedicated to cassava. This factor limits economies of scale,
increases production costs, reduces the profit margins and limits the ability of the farmers to adopt
new, more efficient technologies. These small production units are in most cases spread over vast
areas, away from the main centers of consumption and with very poor infrastructure. Farmers
usually lack the ability to meet the demands of different markets in terms of volumes and
frequency, as the raw material industry requires constant supply throughout the year while
farmers can consistently supply raw material during the harvest season. Another consequence of
this situation is the lack of connection with the markets, in most cases the only link farmers have
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with the markets is through intermediaries which pay them only a fraction of the price paid by the
final consumer.

One possible way to overcome this constraint is to train and inform farmers about the advantages
of establishing their own organisations, and if possible, their own processing operations. Only
through partnerships would they be able to have sufficient capacity to acquire and efficiently use
the new technologies such as irrigation, mechanization, fertilization, improved varieties, etc,
generating economies of scale in the production units, and developing greater access to growing
markets.

2. Lack of statistical and market information. In most countries of the region there is no accurate,
updated statistical information on the developments and trends on prices, production costs,
production volumes, and other relevant information on the different markets. This information is
important to project, plan, evaluate and make decisions. Often this lack of information is a limiting
factor for the investor as it limits his view of the market opportunities and the risks that must be
faced. Generating this type of information has some costs and this is the reason why, in most cases,
it is under the control of private groups, particularly medium and large investors, making it very
difficult for small farmers to have access to it.

3. Lack of commercial vision. Most of the cassava production in the region is in the hands of small
producers, with low levels of both technical and commercial training, and lacking a commerecial
vision for the crop. The isolation from markets, low level of representation and competitiveness as
well as the lack of access to and links with new markets limit the access of farmers to strategic
information that could encourage them to develop an entrepreneurial, commercial vision for the
production of cassava.

4. Lack of sharing and dissemination of new technologies. Modern technologies for cassava

production and processing are usually available but in most cases, its dissemination is not adequate
and the groups of small farmers do not have a facilitated access to these technologies.
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ANNEX 1. CONTACTS IN THE CARIBBEAN REGION

Country Name Crop Professional Position Institution Email Office Address Phone
Barbados Mr. Ralph Farnum all Agronomist Euts Agl."lcultural MAFFWR farnumr@excite.com G EBulE LS 434-5018
Officer Church
Barbados Mr. Michael James all Agronomist e Lt MAFFWR plantpathologybim@gmail.com Gt el s 434-5112
pathology Church
. Molecular Country . Graeme Hall, Christ 425-1334/437-
Barbados Mr Cyril Roberts all o P CARDI cyrilroberts@yahoo.com Church 4621/243-7391
Caribbean Agricultural
Barbados Cyril Roberts LGELENE N croberts@cardi.org
Development
Institute-CARDI
CEO, Barbados
Gtatliatel Fairy Valley, Christ
Barbados Ms. Fay Best all Development and BADMC fay.best@badmc.org y 4 428-0250
i Church
Marketing
Corporation
Barbados Barney Callendar all Agronomist Head of Extension MAFFWR callybd@hotmail.com Graemghlz?::l},lchrlst 434-5084
CEO, Barbados " "
Barbados Mr James Paul all Agricultural BAS heshimu@caribsurf.com LR ,_Beckles 436-6683/4
. Road, St. Michael
Society
AWIA / Fruit and 262-1079/240-
Barbados Mrs Deborah Gill all Farmer President Vegetable growers deborahlgill@yahoo.com Salters, St.George 0631
association
Barbados Mr. Wayne Smith cassava Processor Owner/Manager Private fiveacresfarm@gmail.com Hillaby, St. Andrew 822-5775
cassava/swee Almond Drive,
Barbados Ms. Adella Young i Processor Owner/Manager Dello dell@caribsurf.com Seaview Road, St. 423-3440
Philip
Mrs. Theophilia , . #4 Harmony Lodge, 416-3283/231-
Barbados Stoute cassava Processor Owner/Manager 0's theostoute@hotmail.com e S 4883
. s . Strong Hope, St.
Barbados Mr. Chris Ward several crops | Farmer/processor | Owner/Manager kingfish2010@gmail.com Thomas 231-2009
Barbados Richard Armstrong sweet potato, Farmer/processor | Owner/Manager Armag Farms drcinc@caribsurf.com SN, Pl;.ar.ltatlon, == PP
cassava Philip 4592
Barbados Jean Lowry S Countl.‘y IICA jean.lowry@iica.int 2462719210
Representative
Barbados Damien Hinds L el 1ICA damien hinds@iica.int 271-9210/1/2
Specialist
IICA International
Agricultural o
. @iica.
Barbados Carol Thomas Health and Food IICA carol.thomas@iica.int
Safety Specialist
Ministry of
Barbados Dennis Blackman Minister Agriculture, Food, DBlackman@minagriculture.gov.bb

Fisheries and Water
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Country Name Crop Professional Position Institution Email Office Address Phone
Resource Management
Ministry of
. Permanent Agriculture, Food, . . .
Barbados Rose-Ann Small-Gill . . RSmall-Gill@minagriculture.gov.bb 1-246-434-5027
Secretary Fisheries and Water
Resource Management
Ministry of
Barbados Leslie Brereton {\grlc.ulture, fogg, lesliestjbrereton@yahoo.com (246) 4345109
Fisheries and Water
Resource Management
Research. Ministry of Natural
Belize Christobal Teck Tubers Validation of Extension Officer Resources & christobalteck@yahoo.com Central Farm Cayo (501) 8253210
varieities Agriculture (MNRA)
Belize Muhammad Ibrahim lCA Countl.‘y [ICA muhammad.ibrahim®@iica.int
Representative
Specialist in [ICA Specialist
Belize Technology and Technological IICA maximiliano.ortega@iica.int
Innovatio Innovation
Chief agriculture Ministry of Natural
Belize Eugene Waight officer. Ministery Resources & eugenewaight bz@yahoo.com (501)33333211//8
of Agriculture Agriculture (MNRA)
Ministry of Natural
Belize General office Resources & minaf@btlnet
Agriculture (MNRA)
Ministry of Natural
Belize General office Resources & info@agriculture.gov.bz
Agriculture (MNRA)
Belize Adriana Araya Admm.lstratlve adriana.araya@iica.int
Assistant
. o . . le?r G EIE INIAP gloria.cobena@iniap.gob.ec Km 12 Via Santa Ana. (593) 52420 317 /
Ecuador Ing. Gloria Cobefia | Yucay camoéte Ing. Agrénoma Nacional de Yuca - : : - 593
z Portoviejo glojame@hotmail.com Portoviejo-Ecuador
y Camdte 086952884
Investigador
Ecuador Ing. Luis Castro Yucay caméte | Ing. Agrénomo Nacli)(:r?f; ?i??(uca Polrljiéi[;jo luis.castro@iniap.gob.ec K;;rltiv\i/;?os-ztflaaﬁgs ’ (593) 5/25:32 0317
y Camoéte
v. Eloy Alfaro No. 30-
Varios Directora 3E5(ﬁf}i,c?()v'(:l‘:ﬁ\2§();§l§’ (593 2) 256 5963
Ecuador Ing Cristina Iglesias . Ing. Agrénoma Ny INIAP cristina. iglesias@iniap.gob.ec . . /256 7645 / 250
cultivos Investigacion Piso 4to Quito 4996
Pichincha 17-17-1362
. Quito-Ecuador
Ecuador Victor Arrda lICA Countr.y victor.arrua@iica.int
Representative
Ecuador Lorena Medina IICA Esp. Samdafi lorena.medina@iica.int 290902
Agropecuaria
Ecuador Margarita Baquero 1ICA Especialista margarita.baquero@iica.int
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Country Name Crop Professional Position Institution Email Office Address Phone
en Politicas,
Comercio y
Agronegocios
IICA Especialista
Ecuador Marco Zapata en Agrlcu‘ltura, marco.zapata@iica.int
Territorios y
Bienestar Rural
1ICA Especialista
Ecuador Joao Torrens en Agrlcu.ltura, joao.torrens@iica.int
Territorios y
Bienestar Rural
Productores
Ecuador Jorge Burneo Nacionales de jburneo@pronaca.com
Alimentos - PRONACA
Gerente de Productores 593-2-3976400 ext.
Ecuador Julio Andrade Proyectos Nacionales de JUAndrade@pronaca.com 1431 / Mévil 099-
Industriales Alimentos - PRONACA 755-252
Ecuador Julio Aguilar A l\f;coig:llg(e)zedse jaguilar@pronaca.com CrE2)
Produccion Alimentos - PRONACA 2463670/3976400
Demmier | AL e it e it (593) 9980118495
Castro de Manabi
Especialista en isotomayor@iniap- 59352750967/
Ecuador Ignacio Sotomayor P INIAP pichilingue.gov.ec; mrendon@iniap- movil: 593 9
banano T
pichilingue.gov.ec 3368973
Rimisp - Centro
Ecuador Carol Chehab Latinoamericano para cchehab@oce.org.ec CEE ) ekl
2273870
el Desarrollo Rural
Ecuador Ross Borja Directora Ekorural r.borja@ekorural.org 593 2 891 669
Dr. oudho NAREI Compound, 5922205573, 592
Guyana Hor.nena th multiple Research CEO NAREI oudho.homenauth@gmail.com MonRepos, East Coast, | 220 5581, 592 220
Y Demerara 5730, 592 220 5750
Oudho P. . National Agrlc.ultural insap@guyana.net.gy
Guyana Director Research Institute - ;
Homenauth nari@networksgy.com
NARI
Mr. Premdat Research NAREI Compound,
Guyana ; multiple Research . NAREI premdat100@yahoo.com MonRepos, East Coast, 592 26729426
Beecham Assistant
Demerara
E(l(e;g:ee(;rcl)r;}iecril;{s Vlissengen & Regent
Guyana - . . ministerofagriculture@gmail.com Rds, Bourda, 592 226 1565
with policy Making
. Georgetown
capacity)
Dr. Leslie ministerwithinagriculture@gmail.co Vlissengen & Regent
Guyana ) multiple Head Of Ministry Senior Minister | Ministry of Agriculture * Rds, Bourda, 592 226 1565
Ramsammy m
Georgetown
. . New Guyana,
Guyana Mr. Nisam Bacchus Multiple General Manager Marketing
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Country Name Crop Professional Position Institution Email Office Address Phone
Corporation
(Scientists from
National
Institutions, Faculty of Agriculture
Universities,, . & Forestry, Turkeyen 592 222 5424,592
Guyana National or allikw06@yahoo.com Campus, Greater 222 3599
International Georgetown
research centres in
Guyana)
Faculty of Agriculture
. . Faculty of Agriculture & Forestry, Turkeyen | 593 222 5424, 592
Guyana Ms. Kaye McAllister | Field Crops Research Lecturer and Forestry elroy c@yahoo.co.uk Campus, Greater 222 3599
Georgetown
Guyana Dr. Elroy Charles Field Crops Entomology Lecturer Faculty of
(Scientists from
National
é‘;jgg:;g:z NAREI Compound, | 592 2206074, 592
Guyana ) 4 kerrypacker66@yahoo.com MonRepos, East Coast, | 220 5581, 592 220
National or
) Demerara 5730
International
research centres in
Guyana)
Dr. kerr NAREI Compound, 594 2206074, 592
Guyana ) y Multiple crops Research Research Scientist NAREI fredericks david@yahoo.com MonRepos, East Coast, | 220 5581, 592 220
Chandernauth
Demerara 5730
Guyana David Fredricks Mclﬂgg);e Research Research Scientist NAREI
(g}fzf?cr:rlsEletkinsiglr; MonRepos East Coast 592 2206074, 592
Guyana 8 basudeodwarka@yahoo.com P 2205581,592 220
where thes crops Demerara
- 5730
Predominate)
Guyana Basudeo Dwarka Multiple Deputy CEO Head];E:rt):nsmn NAREI
(Representatives of
Private Companies
or organisations . . . R
majorfoodmanufacturing@yahoo.co :
Guyana that work to majorfoodmanufacturin ahoo.co 13 Victoria Village 592 256 0462
m East Coast Demerara
transform or add
value to these
crops)
. . Casareep Major's Food 32 Anns Grove Village,
Guyana Denise Major Cassava Production Manager Manufacturing East Coast Demerara 592 6151438
Prestige,
Guyana Ram Prashad Cassava Casareep Manager Manufactoring and tonite31@yahoo.com 101-102 Soesdyke, 592 261 6436
. . East Bank Demerara
Bottling Enterprise
. Natives of Guyana e Hosororo Hill, Region
Guyana Marcia Gonsalves Cassava Cassava Bread Manager christinajames 1@yahoo.com . o 592 678 6746
Products 1 Barima Waini
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Country Name Crop Professional Position Institution Email Office Address Phone
Blue Flame Women's 210 MonRepos, Block
Guyana Christina James Cassava Grou superior.catering@yahoo.com 8, East Coast 592 234 1650
P Demerara
. . . . 42 cc Eccles, East Bank
Guyana Shaherazade Lam Multiple Multiple Products Manager Superior Snacks suryadelight@yahoo.com Demerara 5922332738
Guyana Suresh Payyag Multiple Mu}%ilizfr;guas Manager Surya Delight maxine.parris@iica.int
1ICA Agricultural
Guyana Maxine Parris-Aaron Health and Food richard.blair@iica.int
Safety Specialist
Guyana Wilmot Garnett lICA Count]jy
Representative
. Inter-American
Sustainable Rural .
Guyana Richard Blair Development Instltut.e for richard.blair@iica.int 592-226-8347/592-
Specialist Cooperation on 227-8791
P Agriculture (1ICA)
. . . Tropical Bio-Energy vickram@ewirelessgy.com 592-225-5153/623-
Guyana Vickram Oditt Chairman International Inc oditt11@gmail.com 7820
Prepresentant
Plant .
Guyana Paul Cleveland . NAREI crpaul6@hotmail.com
Biothecnology
Genetic Resources
Guyana Arnold De Tech Assintance IICA arnold.demendonca@iica.int 592-2268835
Mendonca
. Permanent Ministry of Agriculture . Hope Gardens,
Jamaica Donovan Stanberry E— Permanent Sec. & Fisheries psoffice@moa.gov.jm e S
Jamaica Don McGlashan Director General | Director General e (.)ngl.AICUIture dgo@moa.gov.jm . Hope Gardens,.
& Fisheries Kingston 6, Jamaica
Rural Agricultural Hope Gardens
Jamaica Lenworth Fulton CEO CEO Development executive@rada.gov.jm Kin slzon 6 ]ama‘ica
Authority (RADA) gston &
Bananas, College of Agriculture,
Jamaica DIz ey A . Plantains, Educator President Science & Education presdient@case.edu.jm DB 1 .Portland,
McDonald-Nichols Jamaica
Cassava (CASE)
Bananas,
. . Plantains, . Jamaica Exporters . . 1 Winchester Road,
Jamaica Andrea Collins Roots and Exporter President Association jea@exportja.org it o 0 [t
Tubers
Potato. Sweet Christiana Potato Box 50, Christiana
Jamaica Alvin Murray Pot’ato Farmer General Manager | Growers Cooperative manager.potatoes@cwjamaica.com P.0., Manchester,
Association Limited Jamaica
Jamaica Producers
Group Ltd.
. Bananas, . .
ffmietiss Lisa McGregor- Plantains e Corporate Affairs Jamaica Prodcuers @ Producers House
Johnson ! Manager Group Ltd - JP Farms ’ 6A Oxford Road, P.O.
Cassava
Box 237,
Kingston 5
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Country Name Crop Professional Position Institution Email Office Address Phone
Jamaica
Bananas, Office of Agricultural
. Plantains, . Agricultural Affairs, US Embassy,
Jamaica Courtland Grant Roots and Agriculture Specialist USDA Courtland.Grant@fas.usda.gov 142 0ld Hope Road,
Tubers Kingston 6, Jamaica
Caribbean Agricultural . .
Jamaica Dr. Leslie Simpson s SIS GG SRR cardi2@cwjamaica.com H)r:ili‘éirijltgn(;f tKhlfl vg:osrtl
' p Cassava Development Representative | Development Institute ] ’ " » Mg
7, ]Jamaica
(CARDI)
Manager, Manager,
s Ann-Marie Smith sweet Potato, Research and Research and Scientific Research annmaries@src-jamaica.or Hope Gardens,
cassava, yam Development Development Council (SRC) ] org Kingston 6, Jamaica
Division Division
Associate
Yam, Sweet Professor and
. [ Potato, . Associate Dean, University of . . 237 0ld Hope Road,
Jamaica RIS Cassava, AR Ly Graduate Studies, | Technology (UTECH) el G s R Kingston 6, Jamaica
Breadfruit Research and
Entrepreneurship
Research and
cassava, sweet Deputy Research | Development Division bodlesresearch@cwia
Jamaica Dr. Marcia Smith potato, irish Director for Crops of the Ministry of mwsmith@moa.gov.jm maica.com )
potato, yam and Plants Agriculture and '
Fisheries
Jamaica Ainsworth Riley [CA Agribusiness 1A ainsworth.riley@iica.int 876-9270020
Specialist
Jamaica Melissa Johnson Melissa.Johnson@mfaft.gov.jm
Jamaica Fitzroy S. White Ministry of Agriculture fswhite@moa.gov.jm
Jamaica Elt(;‘r;:gr:ilt"ew Seed Pathologist | Ministry of Agriculture elmanlangott@yahoo.com 390-53 56 f 2/ e
Agronomist
Jamaica Morris GA Taylor Research and Ministry of Agriculture morris tayl@yahoo.com 876 3430924
Development
Caribbean Agricultural
. Dionne Clarke- CARDI . Research and .
Jamaica . Representative dclarkeharris@yahoo.com
Harris (Ag) Development
& Institute-CARDI
Jamaica Audia Barnett Executive Director SClentlﬁc.ResearCh audiab@src-jamaica.org 876-9271771-4
Council - SRC
Jamaica Don McGlashan Chlegi:‘:é:t}:)?wal Ministry of Agriculture ctdo@moa.gov 876-9775921
Senior
Jamaica Rohan C. Dacosta Agricultural Ministry of Agriculture rcdacosta@moa.gov.jm 876-927173150
Economist
Jamaica Chadwick Anderson University University (?f e chad.ivor@gmail.com (876) 9358401
professor Indies
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Country Name Crop Professional Position Institution Email Office Address Phone
Cluster facilitator Ca”b}i’:;g;fir;ﬁ‘it“ral
Jamaica Nickeisha Reid CFC Roots and ntp reid@yahoo.com (876) 290-1166
Tubers Project M AU
Institute-CARDI
Lecturer - Food . .
Jamaica Ian Thompson Processing & University (?f et ian.thompson02@uwimona.edu.jm (©1s) Szt
. Indies extn 2195
Chemistry
Jamaica Lilieth Gail Ives Aot | ey A liliethi@yahoo.com 1 (876) 862 -2462
and Fisheries
. . Ministry of Agriculture .
Jamaica Michael Pryce and Fisheries mapryce@moa.gov.jm 1 (876) 276 -5949
Beverly Darby- Rural Agricultural
Jamaica Co}lllins Y Development collinsb@rada.gov.jm (876) 4689033
Authority (RADA)
Jamaica Damo Graham Sta;f’};?nd Red Stripe-Diageo damo.graham@diageo.com (876) 4554571
. . Scientific . .
Jamaica Ryan Francis Research Council ryanf@src-jamaica.or (876) 92717714
Nicaragua Mario Aldana Repres;alr(lztAante del mario.aldana@iica.int
1ICA Especialista
Nicaragua Julio Munguia Sisitema de julio.munguia@iica.int
semillas
Nicaragua Rene Rivera 1ICA Coordinador rene.rivera@iica.int
g Red SICTA : :
Nicaragua Osman Matus HCA, Er}lace osman.matus@iica.int
Técnico
Nicaragua Alvaro Ve:nancm Desarrollador de CISA Export aberrios@cisaexp.com (505) 8810 0162
Berrios Proyectos
Asociado
. Agroindustrial Agroindustrial Yuca .
Nicaragua Haroldo Lacayo Yuca Rica SA. Rica S.A. (Costa Rica) haroldolac@hotmail.com
(Costa Rica)
Nicaragua Mario Gonzalez Presidente Alhexa S.A. mgonzalez@invercasa.com.ni (505)22771212
Nicaragua Paul Bosche Director Alhexa S.A. pboschec@gmail.com
Nicaragua Elbenes Vega INTA - Nicaragua evega@inta.gob.ni
Centro Gestion
Ambiental y
Nicaragua Miguel Lacavo Director Tecnoldgica - miguel.lacayo@ns.uca.edu.ni; (505) - 2278 - 3923
8 § Y Universidad cgat.fctya.uca@gmail.com extension 1154
Centroamericana /
UCA
Nicaragua Thomas Vaughan tasv@hotmail.com
dvargas.tecnoagro@gmail.com; 505-2250-2931
Nicaragua Diego Vargas General Manager Tecnoagro S.A. dvaI: s @tecnoagro nét 505-888-46502
& §ro. 305-735-2448
Nicaragua Gustavo Cérdoba cordova35@hotmail.com (505) 84650138
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Country Name Crop Professional Position Institution Email Office Address Phone
Nicaragua Edgar Cuadra Gerente de Corporacmn_Agrlcola edgard@agricorp.com.ni
Chamorro Proyectos S.A. - Agricorp
Nicaragua Thomas Kirkevang Gerente General Nica Starch Agro S.A. tknielsen@nicastarch.com Km 27 1/2 carretera
Nicaragua Erik Winther Nica Starch Agro S.A. erik.winther.nica@hotmail.com vieja Tipitapa San 505-8583-2455 /
Nicaragua Flor Maria Tijerino A51stente. de Nica Starch Agro S.A. fmt@nicastarch.com Benito 505-88097253
Gerencia Managua
. Rotonda de la
Analista de L , .
. . i Corporaci6n Agricola . . . Centroamérica 300
Nicaragua Francisco Gurdian Proyectos . fgurdian@agricorp.com.ni
Cornorativos S.A. - Agricorp mts. Oeste. Managua
P (505) 270-0700
Nicaragua Andreas Eriksen Lider p‘royecto andr eriksen@hotmail.com
almidén
. ; Esp.de Raices y Programa de Semilla, .
. @ .
Nicaragua Luz Marfa Flores Tubérculos INTA - CNIA luz 3@hotmail.es
Responsable de
Nicaragua Danilo Montalvan Cooperacion INTA dmontalvan@inta.gob.ni
Externa
Nicaragua Maria ,Isabel Directora general INTA imarcha@inta.gob.ni
Martinez
Nicaragua Gilberto Morales FAO gilberto.morales@fao.org (505)87699108
Nicaragua David Kone Director Ejecutivo Opportqmty dkone@opportunity.net
International Carretera Nandaime
Nicaragua Bayardo Etienne Coordinador de Opportunity betienne@opportunitynicaragua.or: e km 48 ' 505-2552-1136 /
s Y Proyecto BID-0I International - . 505-2552-1236
- Granada, Nicaragua
. Programs Opportunity I
Nicaragua Hawell Ponce . hponce@opportunitynicaragua.or
Manager International
Nicaragua Ronald Ehli XAGRO S.A. ron@xagrosa.com 505-89934549
. Asociaciéon Proyecto
Nicaragua | Warren E. Amstrong Ra}ces M Apoyoa Director Aldea Global Jinotega dgadea@aglobal.org.ni Jinotega (505) 27824027 //
tubérculos productores 27822237
(PAGJINO).
Uni6n de Cooperativas
. . . Agropecuarias
Nicaragua Alvaro Delgadillo uﬁ:ﬁszl};s Cogggflitg:ege Pés(s)ld:rr;ttcivie AHMEN CAMPOS ucahmedcampo@yahoo.com Nueva Guinea (50553 42355255030879/ /
P P COREA, RL.” (UCA,
R.L).
Cooperativa
Raices Cooperativa de Presidente de Multisectorial “El (505)
Nicaragua Gladys Gonzalez tubérculjc/)s rgductores Cooperativa Trépico Nueva Guinea coopemetng@yahoo.com Nueva Guinea 86475896//257503
p p R.L.” (COOPEMET, 09
R.L).
Cooperativa
. . . . . . km 160 carretera a El (505)
Nicaragua Dlome(’ies Lopez Ra}ces Y Cooperativa de PreSIdente.: de Agrope.cuarla de cjsryt2007@yahoo.es Tuma La Dalia, 88335133//225479
Lépez tubérculos productores Cooperativa Servicios Jorge
Matagualpa 63
Salazar, R.L.
. Cooperativa
Nicaragua Pablo Antonio Agropecuaria de ejsryt@yahoo.es (505)86652447
Montenegro .
Servicios Jorge
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Salazar, R.L.
Cooperativa
Nicaragua Lilliam Jarquin Coordinadora del Agrope.cuaria de lilliam.jarquin@undp.org 2254-7963/64 Ext
programa Servicios Jorge 104
Salazar, R.L.
Cooperativa
Nicaragua Karen Flores Administradora Agro;_)e_cuaria de karenflores@undp.org 2254-7963/64 Ext
del programa Servicios Jorge 102
Salazar, R.L.
Cooperativa
Multifuncional Paz,
Nicaragua | Pablo Ariel gonzalez Ra}ces y Cooperativa de Premdentef de Reconciliacion M Vida pauloarielgonzales@hotmail.com Pantasma - Jinotega (505) 88517208
tubérculos productores Cooperativa de Santa Maria de
Pantasma, R.L.
(COMPREVIDA, R.L.).
Cooperativa
. Rol?erto Ca.rlos Raicesy Cooperativa de Presidente de Multisecrzorial Unién . (505) 87435507 //
Nicaragua Trejo/Yamileth . . . robertm3@yahoo.com Nueva Guinea 25750038
Herrera Torrez tubérculos productores Cooperativa Campesina, R.L. / /86451342
(COOPEMUC, R.L.).
Nicaragua Juan Antonio Guido jguidocaballero@yahoo.es
Caballero
Nicaragua Ing. Antonio Lacayo ingantoniolacayo@gmail.com
Nicaragua Martin Sampson martin.sampson@agroesnica.com
Nicaragua Luis Dinarte luisdinarte@hotmail.com
Nicaragua R Soto Ingem'ero DISAGRO rsoto@disagro.com
Agronémo
Nicaragua Sonia Somarriba Gerente ASPEN sosomarriba@aspen.org.ni
Nicaragua Moises Espinoza moisesespinoza@aol.com
. Amilcar Ybarra . .
Nicaragua . aybarra@agricorp.com.ni
Rojas
Nicaragua Carlos Jalo cargr13@hotmail.com
Nicaragua Chino Rosales jrrchow@yahoo.com
Nicaragua Rolando Garcia rolando.garcia@dgpsa.gob.ni
Nicaragua Luis Arevalo larevalo@bagsa.com.ni
Nicaragua Miguel Angel FAO miguel.obando@fao.org (505)84295930
Obando
Cooperativa
Multisectorial de
Nicaragua Esthela Narvaez Productlores stellnarvaez@hotmail.com 83869966
Agropecuarios gente
trabajando con gente
Julio Falagan R, L
UNION NACIONAL DE
Nicaragua Jamileth Mendez G?A?Vlzlgglgr{)g%?\li&é unagng@yahoo.com 25750011
SEDE NUEVA GUINEA.
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Nicaragua Silvia Rita Lopez COOPAPRODMUDEF coopang07@hotmail.com 86511308
Ruta 2: Mcal. Linea fija: (595) 511
Carlos Alberto ) Tecnico CIHB (ex IAN) del . Estigarribia, K,m 485. | 242955, y_(595) >11
Paraguay Huene Batata-doce Agronomo Investisador IPTA ian@mag.gov. Caacupé. 242119;y Linea
P 5 Deppartamento Celular: (595) 981
Cordillera. Paraguay. 164660
Campo Experimental . ..
Jefe del Campo . . del IPTA. Ciudad de DUTERIEE (595) 432
. . . moises.medozatorres@hotmail.com; 250024,y Linea
Paraguay Moises Mendoza Mandioca Ing. Agronomo Experimental de CECH del IPTA . Chore, Departamento
y moises.mendoztorres@yahoo.es Celular: (595) 981
Chore, CECH de San Pedro. 906141
Paraguay
Jefe de la Division
de Desarrollo
Rural con Enfoque . o .Rutz% 2 Ll Linea fija (595) 21
o Direccién de . Estigarribia Km 11.5 ;
. Papa y Batata Territorial. . . dgtmagdeag@hotmail.com; 572526; linea
Paraguay Milner Cardozo Ing. Agronomo A Extension Agraria . San Lorenzo.
dulce Especialista en mcardozo57@hotmail.com celular: (595) 981
2 (DEAg) del MAG Departamento Central.
Raices (Papa) y erity 849985
Tubérculos :
(Batata).
a Ersoprfgrlsl!:ta;n Programa de Ruta 2. Mcal.
Cgomunicac}ilén Produccion de Estigarribia Km 11.
Paraguay Julio Caballero Mandioca Ing. Agronomo alimentos. Vice jcaballerocandia@hotmail.com San Lorenzo. (595) 21570513
T GHIDEERT L3, Ministerio de Departamento Central
Produccion y . P )
: Agricultura del MAG Paraguay.
procesamiento
Campus de lala
Docente FCA/UINA, entre Av. Linea fija (595) 21
Cesar Arnaldo Investigador. Mariscal Lopez y Ruta 585606 al 10; linea
Paraguay Mandioca Ing. Agronomo iE FCA/UNA ceacaballero@gmail.com 2. Mcal. Estigarribia !
Caballero Mendoza Especialista en Km 11. San Lorenzo celular:(595)
Fitomejoramiento. ' : 981458777
Departamento Central.
Paraguay.
Disefio e
implementaci
6n de politicas .
de los cultivos Dlt‘eCtOI.‘ Gen.eral s Calle Yegro casi 25 de | Linea fija. (595)21
(Mesas de CoRICHEE LG QISR Mayo,Piso 22 del 450466; Linea
Paraguay Panfilo Ortiz Competitivida Ing. Agronomo General de Agricultura y paortiz@gmail.com Edif}i,ci,o San rafael celular',(595)
p Planificacién del Ganaderia) Y : .
d por MAG Asuncion. Paraguay 981641339
Producto:Pap
a, Mandioca,
Banano)
Elabczjr:aon Calle Yegro casi 25 de | Linea fija. (595)21
Paragua Carolina Mallada instrumentos Ing. Agronomo Directora IGELTE I BIEE ¢ mallada@yahoo.com Mayo,Piso 22 del 450466; Linea
guay de politicas A8 agricola deIMAG Edificio San rafael. celular: (595) 971
P Asuncién. Paraguay 287333
del sector
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Country Name Crop Professional Position Institution Email Office Address Phone
agropecuario
Exportaciones
y Camara - Av. Mcal. Lépez N® Linea fija: (59.5) 21
. Paraguaya de Ministerio de . . . 6163000; Linea
Paraguay Amilcar Cazal ) Ing. Agronomo Gerente de Mesas | . - . acazal@rediex.gov.py 3333 casi Dr. Weiss.
Mandioca y industria y Comercio Piso. 1 Celular:(595) 981
Almidones T 448855
(CAPAMA)
Paraguay Hernan Chiriboga PI{Ie ggf;g;‘;t;ug;l hernan.chiriboga@iica.int
1ICA Especialista
Paraguay Graciela Gomez en Tecnologia e graciela.gomez@iica.int
Innovacién
1ICA Especialista
en Sanidad
Paraguay Carlos Franco Agropecuaria e carlos.franco@iica.int
Inocuidad de
Alimentos
Especialista en
Paraguay Fatima Almada Desarrollo Rural fatima.almada@iica.int
Sostenible
Compaiiia
Paraguay Alv1r;]§fllf);czleder Przg?liizas‘?;‘ifoﬁas alvin.cpasae@gmail.com (5959) 84 400 111
(CPA)
Compaiiia de
Hans Theodor Desarrollo y de
Paraguay Rec Gerente General Industrializacién de theodor.regier@codipsa.com.py (595) 981505041
Productos Primarios
S.A. - CODIPSA
Paraguay Juan Carlos Gémez Director C.I. Goeche S.A.S ]Marlosgomez;n%m
Paraguay Moisés Vega Villalba Asesor técnico Independiente vegamoises61@hotmail.com 0971 331320
MAG (Ministerio de
Paraguay César Caballero Agricultura y dia@quanta.com.py 595 (21) 577320-21
Ganaderia)
MPDL - Movimiento
por la Paz, el Desarme
Paraguay Isabel Gonzalez Jefe de Mision y La Libertad, isabelgonzalez@mpdl.org 021 601 642
Programa Seguridad
Alimentaria
IICA (Instituto
PerEy Roberto Ca’sas Representante en Interame.r’iacno de rcasas@iica.ore. 595 (21) 490740
Bernada Paraguay Cooperacion para la
Agricultura)
Paraguay R R Presidente MAAHSA maahsa@rieder.net.py

Heilbrunn

595 (21) 215016
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Paraguay Peter M. Gibert B dlzlcgi(i:gzrlgjral LS (X;lt(;ifg.lgorlal matias@abc.com.py 5950214151505
CODIPSA Compaiiia de
Desarrollo y
Paraguay Jerold warkentin Industrializaciéon de jerold.warkentin@hotmail.com.py 5,95983E+11
Productos Primarios
S.A.
CODIPSA Compaiiia de
Desarrollo y
Paraguay Artemio Benitez Industrializacion de artemiosuarezbenitez@hotmail.es 5,95984E+11
Productos Primarios
S.A.
CODIPSA Compaiiia de
Desarrollo y
Paraguay Mirta Silva Industrializacion de mirta.silva@codipsa.com.py 5,95986E+11
Productos Primarios
S.A.
Red de Inversiones y
Paraguay Cesar Meden Pelaez expo.rtaa_ones, cmeden@rediex.gov.py 5,95974E+11
Ministerio de
Industria y Comercio
CODIPSA Compaiiia de
Desarrollo y
Paraguay Stanley Kehler Industrializacién de stanley.kehler@codipsa.com.py 971415096
Productos Primarios
S.A.
Paraguay Felix Duarte Productor agricola
Paraguay Hilario Valdez Productor agricola
Paraguay Miguel Torres Productor agricola CODIPSA
Paraguay Sabino Cartaman Productor agricola
Paraguay Felix Caceres Productor agricola
Proyecto Paraguay
Inclusivo del
Paraguay Manuel Rojas MH.HSterlO de rojasaveiro@gmail.com 971405065
Agricultura de
Paraguay con
financiacién del FIDA.
Paraguay Jakelina Paiva jakyta@live.com 0981-452327
Paraguay Nathalia Rodriguez nathyrodriguez@gmail.com (595)991258214
Paraguay Victor Ortiz Banco de Crédito C;Z%ﬁ?tggzgoézge victor.ortiz@cah.gov.py
s Proyecto
Paraguay Gttt Or.lando Paraguay cristhianduarte12@hotmail.com 0983-478958
Duarte Rios .
Inclusivo
Paraguay F\llde?;?:l?:;a Productor agricola
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Country Name Crop Professional Position Institution Email Office Address Phone
Dominican Manuel David 1ICA e
Republic Sanchez Hermosillo Representante manuelsanchez@iica.int
. g I1ICA Especialista
Dominican Dileccio . . . . Lo
. . Sanidad Dileccio.vanderlinder@iica.int
Republic Vanderlinder .
Agropecuaria
Dominican licA EspeFialista . G
Republic Pedro E. Jorge en Sanidad Pedro.jorge@iica.int
Agropecuaria
1ICA Especialista
Dominican en Agricultura 'y
Republic Juan Arthur Seguridad
Alimentaria Juan.Arthur@iica.int
1ICA Especialista
Domlnlc.an Alejandro Martinez en Recursos Alejandro.martinez@iica.int
Republic Naturales y
Desarrollo Rural
Dlgé?)iﬁ?cn Heinz Vieluf Cabrera Senador Provincia Montecristi hvieluf@hotmail.com
IDIAF-Instituto
Dominican Rafael Pérez . . . Domlr}lcar.lo de .
. Director Ejecutivo Investigaciones pduverge@idiaf.org.do (809) 567-8999
Republic Duverge :
Agropecuarias y
Forestales
Dlgen}l)léléﬁacn Maria Cuévas majcuevas@hotmail.com 809 5678999
IDIAF-Instituto
Dominican ) Encar,gado de Domin_icar_lo de o
Republic Ramén Arbona Raicesy Investigaciones rarbona@idiaf.org.do 809 5678999
Tubérculos Agropecuarias y
Forestales
Director del
Programa IDIAF-Instituto
Dominican . . Nacional (,ie Domir.licar.lo de
Republic Evelio Cabrera Rivas Tecnologia Investigaciones R (809)573-7479
Apropiada y Agropecuarias y
Agricultura de Forestales
Precision
Dominican Rafael R. Mena Presidente Apple Bay 1809 5799547
Republic ) Agroindustrial Co. -
Dsg)ﬁléf{acn Manuel Pimentel g?;?iiii%ilcdoerrlizr\cll:g}; mejia y2@yahoo.com
Federacion
D&;ﬁ%ﬁacn Juan Antonio Japa Pesidente Pm%?:?;:;g?i%zlﬁa 809-5335355
de Azicar
D[g;l)ﬁléf{acn Johannes Kelner jkelner@caribetrans.com
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Dommlc.am Julio Julidn juliojulian@alimentosfortuna.com
Republic
IDIAF-Instituto
Dominican Raices Dominicano de
. Juan Valdez Cruz y Asitente Investigaciones jvaldez@idiaf.gov.do
Republic Tuberculos .
Agropecuarias y
Forestales 809 5432751
IDIAF-Instituto
Dominican | Victor Manuel Landa Raicesy . Domlr.ncar.lo de -
. Asitente Investigaciones vlanda@idiaf.gov.do
Republic Perez Tuberculos .
Agropecuarias y
Forestales
IDIAF-Instituto
Dominican Asistente Dominicano de
. Cesar Martinez . . Investigaciones cmartinez@idiaf.gov.do 809-8365426
Republic Socioeconomia .
Agropecuarias y
Forestales
IDIAF-Instituto
Dominican Pedro Juan del Titular Domlr}lcar}o de . L
. ) . P Investigaciones pjrosario@idiaf.gov.do
Republic Rosario socioeconomia .
Agropecuarias y
Forestales
IDIAF-Instituto
. Dominicano de
Dommlc?n Ramoén Hernando Investigaciones rhernandez@idiaf.gov.do (809) 2994344 //
Republic . 2752261
Agropecuarias y
Forestales
St. Lucia Kervin Stephenson S P1.*01'e cts kervin.stephenson@iica.int
Specialist
St. Lucia John King lCA Countll‘y john.king@iica.int
Representative
IICA
St. Lucia Curt Delice Technological curt.delice@iica.int (758) 4516760
Innovation
Specialist
Ministery of
agriculture, Food (758)
St. Lucia Moses Jn Baptiste Minister Production, Fisheries adminag@candw.lc 4522526//4684104
and Rural /8
Development
Representant
St. Lucia Una May Gordon Eastern Caribbean una.may.gordon@iica.nt
States
Dot | Ml
St. Lucia Felix Jaria Agricultural gricu ). . felix.jaria@govt.lc
Services Production, Fisheries

and Rural
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Country Name Crop Professional Position Institution Email Office Address Phone
Development
Ministery of
agriculture, Food
St. Lucia Carleen Joseph Economist Production, Fisheries economist.agriculture@govt.lc (758) 4684170
and Rural
Development
St. Lucia CARDI ST. LUCIA CARDI ST. LUCIA cardi@candw.lc
St. Lucia Ronald Pilgrim CARDI ST. LUCIA ronaldpilgrim@hotmail.com (758) 453-3317
Ministery of
Vincent La agriculture, Food
St. Lucia . Production, Fisheries marketing.agriculture@govt.lc (758) 4684120
Corbiniere g.ag @g
and Rural
Development
Saint Vincent Head of Research renatogumbs@hotmail.com / Richmond Hill,
and the Renato Gumbs Root crops Agronomist and Development | Ministry of Agriculture 08 : Kingstown, St. Vincent 784 456 8113
. . mysticcloud55@yahoo.com .
Grenadines Division and the Grenadines
Saint Vincent Aericultural Richmond Hill,
and the Tyrone John Root Crops Agronomist gric Ministry of Agriculture tyee001@gmail.com Kingstown, St. Vincent 784 456 8113
. Assistant .
Grenadines and the Grenadines
Saint Vincent Bananas Banana Services P.0. Box 293,
and the Sylvestor Vanloo L Agronomist - Ministry of Agriculture sylvanloo@yahoo.com Kingstown, St. Vincent 784 593 2958
. Plantains Unit manager .
Grenadines and the Grenadines
Saint Vincent Head of Extension Richmond Hill,
and the Dan Richards Root crops Extensionist . Ministry of Agriculture danlrichie@yahoo.com Kingstown, St. Vincent 784 458 5326
. Services (ag) .
Grenadines and the Grenadines
Saint Vincent CARDI cardisvg@vincysurf.com, Rivulet, P.O. Box 594,
and the Gregg Robin Root crops Agronomist . CARDI robin gc99@hotmail.com, Kingstown, St. Vincent 784 457 1535
. Representative - - .
Grenadines gregrobin7 @gmail.com & the Grenadines
Saint Vincent Paul’s Avenue, P.O
and the Kozel Fraser Bananas Banana Coordinator WINFA winfa@winfacaribbean.org Lo 784 456 2704
. Box 817, Kingstown
Grenadines
Saint Vincent Home Farm Richmond Hill,
. Bananas, Management . . . . . .
and the Wendy Michael . Food Technology ) Ministry of Agriculture kmich6é@hotmail.com Kingstown, St. Vincent 784 456 1410
. plantains, Officer / Food .
Grenadines . and the Grenadines
Technologist
Saint Vincent Rgg;aczzgs’ Chief Agricultural Richmond Hill,
and the Lesley Grant . Manager . 5 Ministry of Agriculture lesleygrant@gmail.com Kingstown, St. Vincent 784 456 1410
. Plantains, Officer (ag.) .
Grenadines and the Grenadines
Tubers
Saint Vincent [ICA Countr
and the Michael Dalton ountry IICA michael.dalton@iica.int 784 4572698
; Coordinator
Grenadines
Saint Vincent Processing,
and the Angela DaSilva Cassava commercialization | Angie's Products dasilvaphil@hotmail.com 784-5290048 /
. . 4577132
Grenadines and marketing
Salgrtlzlht?}ceent Cauldric Browne Policy maker pearsie559@yahoo.com 784-5286583
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Grenadines
Research on
DR gl Ministry of Agriculture
. . Fruits and chemical Head of Division oy 8 ruby.kromokardi@lvv.gov.sr Letitia Vriesdelaan 8- | 497112 ext. 1205/
Suriname Ruby Kromokardi . Animal Husbandry :
Vegetable characteristics of | Agro phycology . . ru_kromo@hotmail.nl 10 7210072
. . and Fisheries
the soils and soil
fertility.
Division Ministry of Agriculture - .
Suriname A. Djoeneri R on Rlant Mycology/ Animal Husbandry antoinette.djoeneri@lvv.gov.sr ESERIESE Rt 497112 ext. 1220/
parasitic . . . 10
Bacteriology and Fisheries
A Ministry of Agriculture - .
Suriname M. Dipotaroeno Nematodes Division Animal Husbandry marijke.dipotaroeno@lvv.gov.sr Letitia Vriesdelaan 8 497112 ext. 1223/
Nematology . . 10
and Fisheries
Ministry of Agriculture . .
Suriname M. Jagroep Researcher s et Animal Husbandry maitrie.jagroep@lvv.gov.sr RS G e 497112 ext. 1209
Entomology . . 10
and Fisheries
Head Carambola | Ministry of Agriculture Letitia Vriesdelaan 8-
Suriname A. Van Sauers Researcher Fruit Fly Research Animal Husbandry alies.vansauers@lvv.gov.sr 10 497112 ext 1225
Pesticide Division and Fisheries
Head of Pesticides bt sy I pen s Letitia Vriesdelaan 8-
Suriname S. Mohan Researcher A Animal Husbandry suraya.mohan@lvv.gov.sr 497112 ext 1225
Division . . 10
and Fisheries
Managing the Head Ministry of Agriculture . .
Suriname S. Bipat Fruits Experimental experimental Animal Husbandry sunita.bipat@lvv.gov.sr Letitia Vrlleg R 497112 ext 1222
gardens gardens and Fisheries
Ministry of Agriculture s .
Suriname S. Ramautar Banan.a Researcher Lead l.:o.o.d Crops Animal Husbandry soesila.udit@hotmail.com RE sl 497112 ext 1214
plantain Division . . 10
and Fisheries
Coordinator Centre for Agricultural agricult@celos.sr.org Prof. Dr. Ir. ].
Suriname Ir. Marie Callebaut Cassava Agronomist Agronomy Research in Suriname, = Ruinardlaan 597490789
mcallebaut@yahoo.co.uk . .
Researcher CELOS Paramaribo Suriname
Rawieskoemar Researcher Prof. Dr. Ir. J.
Suriname Cassava Agronomist Department CELOS rawieskoemar@live.com Ruinardlaan 597490789
Chatterpal, BSc . .
Agronomy Paramaribo Suriname
Researcher Prof. Dr. Ir.].
Suriname Rudi Nelom, BSc Cassava Agronomist Department CELOS rudi nelom@hotmail.com Ruinardlaan 597490789
Agronomy Paramaribo Suriname
CEL IRE (g ) plantenziekten.lab@celos.sr.org v e Te)
Suriname Ir. Peter de Vroome Cassava Agronomist Protection, CELOS : o Ruinardlaan 597490789
peter.devroome@online.nl . .
Researcher Paramaribo Suriname
R,})sgse??d Researcher Prof. Dr. Ir.].
Suriname | Anwar Helstone, BSc Banana’ Agronomist Department CELOS helstonewalther@hotmail.com Ruinardlaan 597490789
¢ Agroforestry Paramaribo Suriname
Plantain
' . Roots and . Head Plant Tissue ramzan@celos.sr.or Prqf. Dr.Ir.]. 597490128 ext
Suriname Gita Ramzan, BSc Tubers, Agronomist Culture, Lab CELOS gramzan@celos.st.org Ruinardlaan
rarag001886@yahoo.com . . 242/247
Banana and Researcher Paramaribo Suriname
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Country Name Crop Professional Position Institution Email Office Address Phone
Plantain
SOTENT e Head Chemistr ansmarie@yahoo.com L0156 15
Suriname Ans Soetosenojo tissue Biologist y CELOS . : Ruinardlaan 597490789
Lab, Researcher soil@celos.sr.org . \
analyses Paramaribo Suriname
Suriname Abimbola Abiola lICA Countll‘y abimbola.abiola@iica.int
Representative
Director of N.V.
Suriname Armand Van Alen Verenigde Cultuur armand@vabi.sr 597-481540
Maatschappijen
Post -Harvest Head of University of the West
Tn,;,]glj;d and Dr Lynda Wickham PPhZ?;_;)IOgy’t gemol; Lilctu;er, Department, Food Umver511tydc?f the West lynda.wickham@sta.uwi.edu Indies St. Augustine, 86882_16163228396)((
80 Ost Harvest |- LIop Froduction | pr, quction, UWI ndies TRINIDAD W.I ' g
Technology
Post -Harvest
Physiology, . .
Trinidad and Dr Majeed Post -Harvest Lecturer, Crop . University of the West . . Umv.er51ty of the WeSt 868-662-2002 ext
) Senior Lecturer - Majeed.Mohammed@sta.uwi.edu Indies St. Augustine,
Tobago Mohammed Technology Production Indies UWI 82110, 82089,
TRINIDAD W.I
for bananas
and Plantain
. . Head, Trinidad University of the West
Tr1¥1%ad and Dr Janet Lawrence Swezt I;ot;to, IrE;]n;oimolog;sit/ and Tobago CARDI jlawrence@cardi.org Indies St. Augustine, 868-645-1205
obago cassav vasive species CARDI Unit TRINIDAD W.I
Trinidad and Sweet Potato Plant Breeder, University of the West
Tobago Herman Adams cassava ! Plant Breeder CARD], Trinidad CARDI hadams@cardi.org Indies St. Augustine, 868-645-1205
8 and Tobago TRINIDAD W.I
Roots and Food s
Trinidad and Tubers Technologist Division of TCOSWAF Building 868-639-5091
. ) 1 4 i y i i . !
Tobago Melissa Agbeko bananas, Food Technologist Research and Agriculture, Marketing m2agbeko@gmail.com Shaw Park, TOBAGO Ext2222
. Department
plantains Development
Roots and
Trinidad and Ganesh Tubers, Quality Assurance Ag CEO
. .S. )
Tobago Gangapersad Bananas and Manager NAMDEVCO NAMDEVCO ggangapersad@namdevco.com S.S. Penal Road, Debe (868) 6473218
Plantain
. Namdevco Pack
Trinidad and Nirmala Persad Roots and Food Technologist Pack House NAMDEVCO npersad@namdevco.com House, E16 Caroni 669-7092
Tobago Tubers Manager -
North Bank Rd., Piarco
Chill
and frozen

Trinidad and
Tobago

Janelle Yard -
Blackman

cassava and

sweet potato

fries. Chill and

frozen sweet
potato,
cassava,
dasheen
(cubes,
chunks,

Food Technologist

Quality Manager,
Research and
Development

Trinidad and Tobago

Agribusiness
Association TTBA

jayarde@gmail.com

Pt Lisas Plant

1 (868) 645-9204
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Country Name Crop Professional Position Institution Email Office Address Phone
wedges )
Ministry of Food
Trinidad and Mynie Ramlal- Root and Ministry of Food Production, Research
y Agronomist Agricultural Office y ol mramlalousman@gmail.com Division, Centeno, (868) 7756391
Tobago Osman Tubers Production .
Caroni North Bank
Road,
Roots and Head of Eigicrl)l;?;i(;lfg
Trinidad and Dr. Gail Baccus Tubers, Food Technologist | Department, Food University O.f the West Gail.Baccus-Taylor@sta.uwi.edu University of the West 662-2002
Tobago Taylor Bananas and . Indies . ;
Plantain Tech Unit Indies St. Augustine,
TRINIDAD W.I
Caribbean Industrial
. Caribbean Industrial Research Institute, .
Tr],?(l)%zd (e)md Margaret Taylor R?t;;rsld Food Technologist Heac}sf:;e;l;ch & Research Institute biotech@cariri.com University of the West Tel: 8E6)i_2626§(_)7161
8 u (CARIRI) Indies St. Augustine,
TRINIDAD W.I
. Tobago Cassava Tobago Cassava
Trinidad and Wendel Berkley Roots and Processpr/Market Chairman Products Ltd Wilson assistantsec@hotmail.com Products Ltd Wilson 741-2016
Tobago Tubers ing
Rd., Tobago Rd., Tobago
Roots and
Trinidad and Tarran Guyadeen Tubers, Processor Owner Trinie Style Products triniestyleproducts@hotmail.com Monroe Rd., Cunupia (868) 475-4183
Tobago (Chips, flour,
mixes)
Farmers and
Inventors of
Trinidad and Chemraj and Sita Cassav.a . mechanical Leader Freeport Cass.av.a chemrairamsaroo mail.com #121 Madhoo Trace, (868) 7991249
Tobago Ramsaroop production implements for Farmers Association R snikeom Arena Road, Freeport
cassava
production
IICA
Trinidad and . Representative in . o
.E. . gregg. @iica.
Tobago Gregg C.E. Rawlins Trinidad and regg.rawlins@iica.int
Tobago
Trinidad and Diana Francis lICA Specialist in diana.francis@iica.int
Tobago Policy and Trade
Trinidad and Robert Reid lIcA Agrl.b USINess robert.reid@iica.int
Tobago Specialist
Trinidad and | Humberto Gomez 1ICA Specialist in humberto.gomez@iica.int (868) 6455020
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Country Name Crop Professional Position Institution Email Office Address Phone
Tobago Technological
Innovation
1ICA Policy
Trinidad and Edric Harry Analyst. and edric.harry@iica.int
Tobago Planning
Specialist
Trinidad and 1ICA Agricultural
Lisa Harrynanan Health and Food lisa.harrynanan@iica.int (868) 6454555
Tobago L
Safety Specialist
Caribbean Agricultural
Trinidad and Arlington D Executive Director Research and achesn.ey@cardll org 868-6451205, 06, 07
Tobago Chesney Development executive@cardi.org
Institute-CARDI
Caribbean Agricultural
Trinidad and Bruce Lauckner Head,.Strateglc Research and blauckner@cardi.org 868-6451205, 06, 07
Tobago Alliances Development
Institute-CARDI
Caribbean Agricultural
Trinidad and . Country Research and pathleen@hotmail.com
Tobago Pathleen Titus Representative | Development Institute cardiskn@sisterisles.kn 869 4651498
(CARDI)
Trinidad and . . Trmlda(.i anfi Tobago . .
Tobago Joe Pires Chairman Agribusiness jpires@caribchem.com
Association - TTABA
Trinidad and Chief Executive Trmlda(':l anfi Tobago vasstew@hotmail.com
Tobago Vassel Stewart Officer Agribusiness vassel.stewart@ttaba.com
8 Association - TTABA : :
Trinidad and Trlmdaq an(.i Tobago
Tobago Vermaran Extavour Agribusiness vextavour@yahoo.ca
Association - TTABA
Trinidad and Allister Glean TTABA alglean@hotmail.com
Tobago
Trinidad and - Head Department University (?f the West .
Tobago Grace Sirju-Charran of Life Sciences Indies gcharran@fans.uwi.tt
St. Augustine, Trinidad
Trinidad and Henry's Farm
Tobago Racheal Henry Products Limited hnryfarm@yahoo.com (868) 781-4501
Trinidad and . Lecturer in Soil Umv.ersny of the West . . 868-6622002 Ext.
Gregory Gouveia . Indies. St. Augustine, Gregory.Gouveia@sta.uwi.edu
Tobago Chemistry S 3516
Trinidad
Director
Trinidad and Sam L. James Department of Tobago House of administrator-agri@tstt.net.tt 868-6399515
Tobago Food Crop Assembly
Production
. Ministry of
Trinidad and . - . . 868-6732730 / 868-
@tstt.net.
Tobago Puran Bridgemohan Principal Officer | Agriculture, Lands and research@tstt.net.tt 7577975

Marine Resources
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L . CARIRI - Caribbean
Trinidad and Liaquat Ali Shah C}.]ef Exec.utlve Industrial Research ceocariri@tstt.tt (868) 662-7161/2
Tobago Officer / Director .
Institute
Trinidad and Ann Sootin Lab Technician - | University of the West annestee@yahoo.com
Tobago 5 Tissue Culture Lab Indies (UWI) :
Trinidad and Marilyn Patricia Labqratory University of the West - .
. assistant . marilyn.goddard@sta.uwi.edu
Tobago Bailey-Goddard o Indies (UWI)
technician
Tobago House of
. . Assembly, Division of
Trinidad and Oscar Brathwaite Agr1CL_11tural Agriculture, Marine obraff@yahoo.com 868-735-4098
Tobago Officer . .
Affairs, Marketing and
the Environment
Trinidad and . . L .
Omaira Avila omariavila@gmail.com (868) 7995690
Tobago
Trinidad and . . .
nigelanthonygrines@gmail.com
Tobago
Trinidad and i i
mynieo@hotmail.com
Tobago
Trinidad and CARIRI - Caribbean . (868) 6627161 ext
Sharon Peart Rose Industrial Research speartrose@cariri.com
Tobago . 223
Institute
Trinidad and .
Theo Brent IICA brenttheo@gmail.com (868) 7570008
Tobago
Farmer an owner
. of cassava planter | Brasso Caparo Valley
Trinidad and Yagram Ramkissoon Roots and and land Food Crop Farmers orostant@fp.gov.tt (868)4992461
Tobago tubers . .
preparation Association
equipment.
Owner of a Services provider
. . Owner of a Root and Tubers
Trinidad and Latchmidath cassava for land .
. . cassava planter Association of orostant@fp.gov.tt (868) 4967083
Tobago Maharajh planter from | preparation and ; .
. ) from Planti Center | Trinidad and Tobago
Planti Center plating cassava
Trinidad and Ministry of Food
Anthony St Hill Production. Research asthill@gov.tt (868) 6466284
Tobago A
Division
Trinidad and | Manmohan Lalchan s Ministry of Food . .
. Research Division . mlalchanvine@gmail.com
Tobago Vine Production.
Trinidad and Beaumont Celestain Consultant Ministry Of Food tcbeaumont@gmail.com (868) 7309209
Tobago Production.
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ANNEX 2. ON-LINE SURVEY

Mapping of the cassava agro-productive chain in selected countries of Latin America and The Caribbean

Dear colleagues and friends. You are receiving this Electronic Survey with our kind invitation to help us
answering it, as part of an Analysis of the Current State of the Cassava Agro-productive Chain in Saint Vincent
and the Grenadines, that [ICA/CLAYUCA/FAO are ccordinating. Your collaboration in the implementation of
this study is highly appreciated.

1. General Information of the Person Answering the Survey

1.1 Data of the person answering the Survey
Name:
E-mail:
Telephone (s):

1.2 Country of Residence

(Country in which the person answering the survey is living currently)
___Guyana
__ Trinidad and Tobago
__Barbados
___Suriname
___Belize
___Dominical Republic
___Jamaica
__St. Lucia
__St. Vincent and the Grenadines
__Ecuador
___Nicaragua
___Paraguay

1.3 Name of the Institution, Organization, University, Farmers Group, Private Sector Company, etc, in which the
person answering the survey is working.

1.4 Gender
Male:
Female: ____

1.5 In which segment of the cassava agroproductive chain do you participate?
Ifyou work in different segments of the cassava chain please indicate them.
___Production

___Processing

___ Commercialization and marketing

___Agricultural Researcher

___Policy Maker

___Donor Agency

__ Credit Bank Officer

___University Professor

NGO Technician

___Other

1.6 Years of experience working with the cassava agroproductive chain.
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2. Actors in the cassava agroproductive chain in each selected country
The answers in this section will help to understand the charactersitics of the cassava
agro-productive chain in each country.

2.1 What is your role in the cassava agro-productive chain in which you participate?
(Ifyou consider that your work is in several sectors, please indicate it chosing the respective sectors)

__Researcher (Research institution, university, etc)
___Farmer

___Inputs selling and distribution

___Officer of support agency (bank, NGO, etc)
___Policy maker officer

___Processing

___Technology transfer agent

___Transport

___Quality control

___Other

2.2 With which other actors of the cassava agroproductive chain do you have any relation/communication?
(Ifyou have relationships and interaction with various sectors, please select all the options that apply)
___Researcher (Research institution, university, etc)

___Tecnology transfer agent

___Farmer

___Inputs selling and distribution

___Officer of support agency (bank, NGO, etc)

___Policy maker officer

__ Processing

___Other

3. Characteristics of the cassava production technology system in each country
The following section includes questions that will help to undesrtand the current status and characteristics of
the cassava production technology system that is used in each country.

3.1 Do you grow cassava?
___yes
__no

3.2 If you grow cassava, you do it for:
__self-consumption

___commercial sales
___agro-processing

___Other
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4. Cassava Genetic Resources in each country
The questions in this section will help to understand what is the current status of the country in relation to
cassava genetic resources (varieties available (local, introduced), institutional capacity, etc.

4.1. Could you mention some of the most important cassava varieties grown in your country?
Variety 1:

4.2. Of the list of cassava varieties mentioned in question 4.1, please indicate those that you actually plant in
your cassava plots

Variety 1: ______

Variety 2:
Variety 3:
Variety 4:
Variety 5:

4.3. How many years have you been growing cassava?
__0-5years

__5-10years

__10-20 years

___more than 20 years

4.4. What is the size of the cassava area that you planted in 2013?

Acres Hectares

Size of area planted
<1

1-3

3-5

5-10

10-20

>20

4.5 Which of the cassava varieties mentioned is in your opinion the best in the country?
The cassava variety that you prefer to plant.

4.6 Why do you consider this cassava variety as the best in the country?
(you could choose various options)

___Goodyields

___Good cooking quality

___Good acceptance in the markets

___Good resistance/tolerance to diseases

___Good resistance/tolerance to insects

___Produces quickly

__ Gives good production even in dry years

4.7 If you are convinced that a new cassava variety is better than the variety you grow, would you be willing to
pay for planting material of the new variety?

__Yes

__No
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4.8 Where do you get the cassava planting material or seeds for your cassava plots every year?
(you could choose various options)

__from my own cassava fields

___given by a neighbour or friend

___given by a reserach or technology transfer agency

___purchased from another farm

4.8 During the last 5-10 years, have you been able to grow any new cassava varierty?
__yes
__no

4.9 If yes, could you mention the name of the new variety or varieties that you have planted?
Variety 1: ____

Variety 2:
Variety 3:
Variety 4:
Variety 5:

4.10 Is there any cassava germplasm bank in your country that could provide you with improved new, cassava
varieties?

__yes

__no

4.11 Is there any institution in your country that is working with the local cassava varieties, trying to improve
their productivity?

__yes

__no

4.12 During the past 10 years, has there been any introduction (s) of of new, improved varieties in this country?
(this question will probably have to be answered by technical personnel from the Agricutural Research
Agencies)

__yes

__no

4.13 If the answer to 4.12 is yes, could you please describe the names of the varieties introduced, the year that
the introduction took place and the origen of the cassava varieties introduced in this country during the last 10
years?

(this question will probably have to be answered by technical personnel from the Agricutural Research
Agencies)

5. Technological Profile of the Cassava Production System
The questions included in this section will help to undertsand the different cassava production technological
systems that exist in each country, with their specific characteristics.

5.1 How do you prepare the soils for cassava planting?
___Manually

___Animal Traction

__ Mechanically

___ Mixed

5.2 In which months of the year do you realize the soil preparation activity for cassava planting?
___January
___February
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___March
___April
__May
__June
—_July
___August
___September
__ October
___November
___December

5.3 If you prepare the soil mechanically, which of the following activities is performed?
__Plowing
__Harrowing
___Chizel plowing
___Ridging

5.4 In which months of the year do you plant the cassava crop?
___January
___February
___March
___April
__May
__June
—_July
___August
___September
___October
___November
__ December

5.5 What planting distances do you use for cassava planting? (please indicate the unit, centimeters or feet)
Distance between rows

Distance between plants

5.6. How is the cassava planting done in your country?
___Manually

___Mechanically (cassava planters)

___Both methods

5.7 What are the principal weeds affecting the cassava crop in your country?
Weed 1

Weed 2

Weed 3

Weed 4
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Weed 5

5.8 Do you control the weeds during the growing cycle of your cassava crops?
__yes
__no

5.9 If your answer is "Yes", how do you do it?
__Byhand

___Mechanically

___With herbicides

A combination of methods

__ Otro:

5.10 Do you use fertilizers in your cassava crop?
___yes
__no

5.11 Why do you use or not use fertilizers in the cassava crop?
Please explain the reasons

5.12 If you use fertilizers, at which moment do you apply them to the crop?
___During soil preparation

___After soil preparation, before planting

___After planting

___Both, before and after planting

___Several times during the growing cycle

__ Otro:

5.13 What amount of fertilizer do you use in your cassava crop? (Kgr/ha) (pounds/acre).

5.14 Do you use soil analysis to determine the amount of fertilizers that will be used.
__yes
__no

5.15 What are the principal diseases that affect the cassava crop in your country.
Disease 1:
Disease 2:
Disease 3:
Disease 4:
Disease 5:

5.16 How are the cassava diseases controlled in your country?
___Manual control

___Mechanical control

__ Chemical control

__Biological control

___Integrated control

5.17 What are the principal insects attacking the cassava crop in your country?
Insect 1:
Insect 2:
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Insect 3:
Insect 4:
Insect 5:

5.18 How are the insects that attack the cassava crop in your country controlled?
___Manual control

___Mechanical control

___Chemical control

___Biological control

___Integrated control

5.19 Are there any cassava production systems in your country with orientation towards ecological /organic
production?

__yes

__no

5.20 Are the cassava farmers in your country receiving any technical assistance from national institutions
related to cassava production technology?

__yes

__no

5.21 If your answer is "Yes", how is it done?
(you could choose various options)
__Manuals with recommendations

___ Field Days

__ Farmers courses

__ Study tours

___Periodic visits by extension agents

__ Otro:

5.22 The cassava producers in your country could be classified as:

(more than one option is possible)

__farmers with very small size cassava plots that use traditional technologies and obtain very low yields

__farmers with medium size cassava plots that use some improved technologies and obtain intermediate
yields

___farmers that plant large scale cassava plots, use modern technologies and obtain high yields

5.23 In this country, what are the yields obtained in cassava production by farmers with very small size cassava
plots that use traditional technologies?:
(please indicate the unit of your answer, MT /ha or Pounds/Acre)

5.24 In this country, what are the yields obtained in cassava production by farmers with medium size cassava
plots that use some improved technologies?:
(please indicate the unit of your answer, MT /ha or Pounds/Acre)

5.25 In this country, what are the yields obtained in cassava production by farmers with large size cassava plots
that use improved technologies?:
(please indicate the unit of your answer, MT /ha or Pounds/Acre)
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5.26 How is the cassava harvested in your country?
___Manually

___Semi-mechanized systems

___Both methods

5.27 In relation to the cassava production technology that is used in your country, which are in your opinion the
main problems and limitations that are affecting the productivity and the competitiveness of the cassava agro-
productive chain?
__ Lowyields with the cassava crop
__ Low quality of the cassava crop for selling to processing markets
___Lack of organization of the farmers to supply to different markets in a organized system
__Lack of options for improved varieties (knowledge, availability)
__Lack of options of technological innovation for the cassava crop
___Lack of credits (availability, timely delivery)
Otro:

5.28 What institutions in your country are working to help the cassava agro-productive chain to solve the
problems and limitations mentioned in question 5.25?

Institution 1:

Institution 2:

Institution 3:

Institution 4:

Institution 5:

6. Technological Profile of the Cassava Processing System
The questions included in this section will help to undertsand the different cassava processing technoly
systems that exist in each country, with their specific characteristics.

6.1 Are you involved or participate in any cassava processing activity in your country?
__yes
__no

6.2 The cassava processing operation in which you participate is of what type?
(Various options could be possible)

___Sole owner

___Family owned

___Private company

___ Community owned

___Farmers cooperative

__ State owned

___Partnership

6.3 Do you process cassava for:

___your own business only

___your business as well as other businesses
___you do not process cassava

6.4 Including yourself, how many employes are participating in your cassava processing operation?
___owner with one employee

___owner with 2-5 employees

___owner with 6-10 employees

___ Otro:
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6.5 What was the scale of operations of your cassava processing unit during the year 2013? (total amount
obtained for each processed product in 2013; please indicate the units (Tons, pounds))

Product 1:

Product 2:

Product 3:

Product 4:

6.6 For the scale of cassava processing operation that you conducted in 2013, where did you obtain the raw
material (cassava roots)? (please indicate the percentajes obtained with each source)

Source 1:

Source 2:

Source 3:

Source 4:

Source 5:

6.7 As a cassava processor , what are the top three varieties that you prefer to use in your processing
operations?

Variety 1:
Variety 2:
Variety 3:

6.8 Could you please indicate the reasons of your preference for these 3 varieties?
Variety 1:
Variety 2:
Variety 3:

6.9 Was the supply of cassava roots enough for your cassava processing operations, during the year 2013?
__yes
___nho

6.10 What was the price that you paid for cassava roots in your processing unit, during 2013? (Please use the
price paid at the gate of the cassava processing unit and indicate the unit, US Dollars or local currency per MT or
per pound))

Price paid for cassava roots

6.11. Which of the following operations in your cassava processing unit is mechanized or is done manually?
Manual Mechanical / Electrical

Activity or Operation
Sorting
Grading
Washing
Peeling
Grating
Slicing
Pressing
Cooking
Drying
Extruding
Labeling
Chipping
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6.12 During the next 3-5 years, are you considering/planning to expand the current scale of your cassava
processing operation?

__yes

__no

6.13 Which characteristics would you like to see in a cassava variety to make your processing operation more
efficient and competitive?
(indicate all the characteristics that you consider appropriate)
___Uniformity of root shape
___Ease of peeling
___Thinner skin
___Uniform flesh colour
___High dry matter content
___High starch content
___Good cooking quality
___Low cyanide content (sweet)
Otro:

6.14 Do you consider that the demand for the cassava products that you process and commercialize is
increasing in your country?

__yes

__no

6.15 Have any of your customers requested that you develop a new cassava processed product for them?
__yes

___nho

6.16 If yes, what type of cassava processed product?

6.17 How would you consider the current profitability of your cassava processing operation?
___High profitability

___Medium profitability

___ Low profitability

___Not profitable

6.18 Would you be interested in doing things differently in your cassava processing operations to improve your
profits?
(Please explain your answer)

6.19 With which markets are you currently linked and at which percentages? (Each sector at which you sold
cassava processed products in 2013, and the % from the total production sold to each sector)

Sector 1:

Sector 2:

Sector 3:

Sector 4:

Sector 5:

6.20 As a cassava agro-processor in your country, do you receive financial support for your business, from any
of the sources listed?
___Commercial Bank
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___ Government (soft loan)

___Agricultural bank

___Small business Development Support Institution
___Grant from foreign institution

___Credit union

__ Informal lending

__ Own funds (reinvestment of profits)

__ Otro:

6.21 From your experience as a cassava agro-processor in your country, what are the main
problems/limitations that are affecting the competitiveness of your cassava processing operation?
___Lack of adequate technology and equipment

___Lack of technical support

___Small market size

___High cost of supplies

___High costo of labour

___Lack of training activities

__ Low quality of cassava roots

__Inadequate supply of cassava roots

___Limited access to financial sources

___Lack of business and marketing support

___Lack of government policies to support small scale cassava agro-processing units

___Lack of inadequate infraestructure and buildings at the cassava processing units

___Shortage of skilled labour

__ Otro:

6.22 From your experience as a cassava agro-processor in your country, what areas should be addressed to
make your cassava agro-processing more efficient and competitive?

___Better tchnology and equipment

___Better quality of cassava roots

___Adequate suplly of labour

___Adequate financial support

___Reduced costs of inputs

___More research and product development activities

___Improved cassava roots supply systems

___More technical support

___ More training activities

__Better infraestructure and buildings

___More business and marketing support policies

__Larger market size

___Reduced cost of labour

__ Otro:

7. Informations at the Macro Level for the Cassava Agro-Productive Chain in each country
The questions included in this section will help to undertsand the current status of the cassava chain in each
country at the macro level. It is not expected that this type of data will be given by all the members of the
cassava chain. It is a section to be answered mainly by technical personnel of Government agencies and other
institutions that deal with data at macro economic level and that are more familiar with the agricultural
policies of each country, related to the cassava sector.

7.1. What is the best data available about the current cassava planted area in your country, in 2013?
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7.2. What is the best data available about the volumes of cassava produced in your country in 2013?

7.3. What is the best data available about the volumes of cassava exported in your country in 20137

7.4. What is the best data available about the % of the total cassava production in your country that is
destinated for farm household consumption, in 2013?

7.5. What is the best data available about the % of the total cassava production in your country that is
destinated for fresh consumption market, in 2013?

7.6. What is the best data available about the % of the total cassava production in your country that is
destinated for agro-processing activities, in 2013?

7.7. What is the best data available about the % of the total cassava production in your country that is
destinated for export markets?

7.8. What is the best data available about the % of the total cassava production in your country that is
destinated for other markets, in 2013?
(Please specify the other markets)

8. Prospective Analysis of the Cassava Agro-Productive Chain in each country
This section is to be answered mainly by technical personnel of Government agencies and other institutions
that deal with planning, have access to data at macro-economic level and that are familiar with the
agricultural policies of the cassava sector. The answers provided in this section will help to understand the
goals for the cassava agro-productive chain about the potential of the sector to grow in the future, in terms of
areas planted, volumes produced, increased competitiveness, new markets and competitive development of
the cassava chain.

8.1 What is the area planted with cassava that is expected to have the country in 2020?
(please indicate the unit of your answer, hectares or acres)

8.2 What is the volume of cassava production that is planned to have the country in 2020?
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(please indicate the unit of your answer, MT or pounds)

8.3 What is the cassava production yield that is planned to have the country in 2020, by small scale farmers
with traditional technology?
(please indicate the unit of your answer, MT per hectare or pounds per acre).

8.4 What is the cassava production yield that is planned to have the country in 2020, by medium scale farmers
with some improved technology?
(please indicate the unit of your answer, MT per hectare or pounds per acre).

8.5 What is the cassava production yield that is planned to have the country in 2020, by large scale farmers with
improved technology?
(please indicate the unit of your answer, MT per hectare or pounds per acre).

8.6 In 2020, what percentage of the total cassava production is planned that will be destinated for farm
household consumption?

8.7 In 2020, what percentage of the total cassava production is planned that will be destinated for fresh
consumption markets?

8.8 In 2020, what percentage of the total cassava production is planned that will be destinated for agro-
processing activities and markets?

8.9 In 2020, what percentage of the total cassava production is planned that will be destinated for export
markets?

9. Participation of Women in the Cassava Agro-Productive Chain
The questions included in this section will help to understand the current level of participation of women in
activities of the cassava agro-productive chain in the different countries included in the FAO Initiative to
promote intensification of cassava production and industrialization in selected countries of Latin America
and the Caribbean region.
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9.1 How is the participation of women in the different activities of the cassava agro-productive chain?

Participate Do not participate

Activity

Land renting arrangements (for
landless farm households)
Procurement of planting material
Procurement of planting material
Land preparation

Planting

Weed control

Pest and disease control
Fertilization

Harvesting

Commercialization

Negotiation of the production
obtained

Cassava processing activities
Wages generation through labor
days given to other farmers
Training activities

Other (specify)
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