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AcronymsT A B L E  O F  
C O N T E N T S

CSE | Cassava Seed Entrepreneur

EGS | Early Generation Seed

Embrapa | The Brazilian Agricultural Research Corporation

IBC | Instituto Biofabrica de Cacau
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Executive Summary
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State Owned Research Corporation Enables 
Brazil’s Cassava Seed System

S T R A T E G I C  O B J E C T I V E SV A R I E T A L  D E V E L O P M E N T  &  S E E D  D E P L O Y M E N T

The RENIVA Project has partnered with 
Instituto Biofábrica de Cacau Ilhéus, Bahia 
State) to mass propagate cassava seed from 
tissue culture through a lab and a greenhouse 
stage (on four hectares). Propagated basic 
seed is then sold in 50-stem bags to cassava 
seed entrepreneurs and state governments, 
continued greenhouse and field production.

x Seed Multiplication 
The Embrapa Bahia Research Station for 
Cassava and Tropical Fruits is focused 
on tropical crop research and leads the 
National Cassava Breeding Program. 
Embrapa releases cassava varieties on a 
region-specific basis to ensure that they 
are adapted to Brazil’s diverse agro-
climatic environments. 

Varietal Development

Abc…Farm Production

F A R M E R  P R O D U C T I O N ,  M A R K E T I N G ,  A N D  K E Y  D E M A N D  S E G M E N T S

E N A B L I N G  E N V I R O N M E N T S T A K E H O L D E R S

Demand Segments

No formal seed system exists for cassava in 
Brazil, however, draft legislation has been 
developed and proposed by Embrapa to 
standardize the crop’s seed standards for 
cassava seedlings (plantlets produced either by 
tissue culture or by rapid multiplication, to support 
CSEs). In the interim, there are no quality control 
standards or certification processes in place

Certified Seed Production

S E E D S Y S T E M  
O V E R V I E W

Brazil cassava production is primarily for domestic 
consumption (+90%). Domestic consumption can 
be further segmented into four categories: feed 
(50%), human consumption (33%), other uses 
(7%), and post-harvest losses (10%).

Embrapa Cassava & Fruits | Instituto Biofabrica de Cacau | Ministry of Agriculture, Livestock, and Supply

Brazil has two different types of cassava growers. In the North and North East 
geographical regions these growers and smallholder family producers farm 
areas ranging from 0.1 - 10ha with very low technological inputs (yields average 
are 10-14 ton/ha). On the other hand, in the South East and South Regions, 
cassava farms are much larger, with land holdings ranging from 20 - 200ha and 
high technology for agronomic management and yields of 24 ton/ha on average. 
Nevertheless, both regions now have a high quality seed system which didn't 
exist at all until 2015, with the advent of the RENIVA Project.
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In N & NE Brazil Embrapa Relies on Public Sector 
Institution to Propagate and Supply Quality Stems
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No formal seed system exists for cassava in Brazil, however, draft 
legislation has been developed and proposed by Embrapa to 
standardize the crop’s seed standards for cassava seedlings. In the 
interim, there are no quality control standards or certification 
processes in place
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Summary of Building Blocks for the Cassava Seed 
System in Brazil

B U I L D I N G  
B L O C K S  F O R  

S U C C E S S

FI
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Y Public Sector Varietal 

Development 

Non-Profit Organization 
Providing Multiplication 
Research And Scalability 

Select Farmers Are Willing 
To Pay For Higher Quality 
Planting Material  

Maniveiros Achieve 
Profitability While Providing 
Clean Planting Material To 
Farmers

Private Sector Engagement 
In Promoting Improved 
Seeds And Best Agricultural 
Practices
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Highly Productive Rapid 
Multiplication System 
Developed By The RENIVA 
Project

Operational Innovations to 
Address Logistical Challenges

CSE Innovation In Planting, 
Multiplication and Operations

On-farm Demonstration Trials 
And Clear Product Profiles Of 
Leading Varieties Help Generate 
Farmer Demand 

Varietal And MandiPlus 
Innovation Breakthroughs In 
Development

EN
A

B
LI

N
G

EN
VI

R
O

N
M

EN
T

Partnership With Instituto
Biofabrica de Cacau (IBC)

Start Up Of Entrepreneurial 
Maniveiros Was De-risked By 
The Government

Embrapa Varieties Are 
Increasingly Preferred By 
Farmers

Government is the Largest 
Purchaser of Cassava Seed

Embrapa Personnel Have 
Significant Experience In 
Certification

Stems

Emerging Strategies to Lessen Reliance 
on Public Sector Funding

Rapid Multiplication Innovations Scaled 
Through Not-for-Profit Entity

Embrapa Advocates Seed System 
Development and Organizes Actors
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Financial Sustainability

FI
N

A
N

C
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ST
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A

B
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Y

Public Sector Varietal 
Development 

Embrapa relies on federal funding to establish and maintain gene banks, characterize and evaluate varieties, 
assess disease resistance, analyze genetic diversity, cross-breed, and select the best varieties for release through 
the RENIVA Project. Since the program began, 54 varieties of cassava seed have been released by Embrapa.

Non-Profit Organization 
Providing Multiplication 
Research And Scalability 

Instituto Biofábrica de Cacau (IBC) is largely funded by the Bahia state government and manages the multiplication 
research in their facilities. IBC works closely with other state governments and largely pursues an approach to 
deployment whereby the government buys materials and distributes to growers at no cost. In less frequent cases, 
IBC supplies the stems to maniveiro entrepreneurs at little to no cost.

Select Growers Are Willing 
To Pay For Higher Quality 
Planting Material  

Demand for improved seed is being demonstrated at the farm level through the largest and most advanced 
maniveiro entrepreneur in Pará. While the majority of cassava growers still source their materials at no cost, there 
is consistent willingness to incorporate improved materials on portions of their field on the basis that disease 
accumulates in fields and there is benefit in replenishing with clean planting material.

Maniveiros Achieve 
Profitability While 
Providing Clean Planting 
Material To Growers

Maniveiros received start-up support from Embrapa. Through serving and generating demand through local grower 
customers, some Maniveiros are able to make a profitable, sustainable businesses from stem multiplication – both 
of Embrapa varieties and landraces. Successful Maniveiros recognize that their customers will likely want to 
replenish their plant material every ~4-6 years on at least a portion of their land (usually ~20%) and estimate 
demand by variety more on intuition than actual orders.

Private Sector Engagement 
In Promoting Improved 
Seeds And Best 
Agricultural Practices

Private starch players have played a role in receiving Embrapa cassava varieties and multiplying them within their 
production systems (both company-owned farm production and outgrowers within their catchment area). 
Additionally, private biofactories are involved in evaluating improved cassava varieties being tested prior to 
multiplication through the RENIVA system and working with equipment providers to demonstrate benefits of 
mechanized field activities.

B U I L D I N G  
B L O C K S  F O R  

S U C C E S S

Stems
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Demand Planning & Operations
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Highly Productive Rapid 
Multiplication System 
Developed By The 
RENIVA Project

The cassava stem propagation process has been optimized through a continual improvement process that increased 
the multiplication rates of cassava in its tissue culture, plantlet, and stem form. The process developed by IBC – from 
in vitro to greenhouse – utilizes cost-effective materials and infrastructure organized with efficiency and scalability in 
mind. Additionally, the location of IBC with the consistency in temperature and humidity of the tropics makes the 
growing environment for cassava seedlings ideal.

Operational Innovations 
to Address Logistical 
Challenges

The rapid multiplication at IBC is transferred to the field of Maniveiros through a system of precise wrapping and 
packaging of seedlings. IBC has proven that biomass can be removed prior to packaging without impacting seedling 
performance. The state government or Maniveiros currently pick up their seeding orders from the facility, so Embrapa 
is evaluating other mini-cutting techniques to streamline shipment. As IBC increasingly serves a broader number of 
Maniveiros, there is an opportunity to better structure the ordering and pick-up scheduling system.

CSE Innovation In 
Planting, Multiplication 
and Operations

Embrapa designed a turnkey multi-stage multiplication system for the highest tier Maniveiros (Type I), including a 
chambered bench, a greenhouse/tunnel, and 1 hectare of irrigated nursery. Rapid multiplication and greenhouse 
infrastructure at the CSE level is an innovation that allows Maniveiros (Type I) to train fellow Maniveiros (Type II) and 
to demonstrate the benefits of indexed, disease-free varieties to generate demand. Additional multiplication 
techniques, such as mini-cuttings, have been developed at IBC are being testing in the field with Maniveiros.

On-farm Demonstration 
Trials And Clear Product 
Profiles Of Leading 
Varieties Help Generate 
Grower Demand 

Embrapa has supported each varietal launch with clear product profiles to describe their characteristics, suggested 
uses, agro-ecologies, regions, etc. Three breeders of Embrapa work with growers across the various Brazilian 
regions and have provided 40-50 on-farm demonstration trials of leading varieties to help generate demand from 
growers. In southern Brazil, Embrapa partners with cooperatives to help with technical support & distribution. 

Varietal And MandiPlus 
Innovation 
Breakthroughs In 
Development

Indexing diseases (especially frog skin disease), characteristics, and growing conditions was pre-emptively core to 
the Embrapa RENIVA strategy, even though some major diseases are not a major threat to cassava producers 
currently. The strength of Embrapa breeding program combined with the potential of the MandiPlus system suggest 
that future launches of cassava varieties will continue to build desirable attributes. 

B U I L D I N G  
B L O C K S  F O R  

S U C C E S S
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Enabling EnvironmentB U I L D I N G  
B L O C K S  F O R  

S U C C E S S
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Partnership With Instituto
Biofabrica de Cacau (IBC)

Embrapa established a partnership with IBC (a non-profit entity) early on in the RENIVA Project to 
provide early generation seed multiplication to supply the country of Brazil. This partnership has enabled 
the RENIVA Project to achieve its objectives of supplying Cassava Seed Entrepreneurs (or Maniveiros) 
with basic seed of improved varieties from Embrapa.

Start Up Of Entrepreneurial 
Maniveiros Was De-risked By 
The Government

Maniveiros receive starter breeder material from Embrapa free of charge and the Brazilian government 
has subsidized the infrastructure cost associated with the establishment of decentralized multiplication 
systems (incl. nursery establishment and irrigation costs). State-level extension services were expected 
to support growers by facilitating the transfer of varieties and knowledge from Embrapa/IBC to 
Maniveiros, but due to funding shortfalls, extension services have been severely diminished. In their 
absence, Maniveiros continue to order basic seed directly from IBC and Embrapa provides as-needed 
assistance with coordination and training.

Embrapa Varieties Are 
Increasingly Preferred By 
Growers

While exact data of the penetration of cassava varieties is unavailable, there is evidence of increased  
grower acceptance through the work that Maniveiros are doing on the ground. After all, it is grower 
demand that enables Maniveiros to construct a business case around stem production. The MandiPlus 
Project, which is also managed by Embrapa, is helping to break the mentality that cassava planting 
material has no intrinsic value. And marketing initiatives are being implemented to demonstrate to 
growers that when planting virus free cuttings, yields may increase between 30 and 40%.

Government is the Largest 
Purchaser of Cassava Seed

State governments are the largest buyers of basic seed from IBC and of stems from Maniveiros. State 
governments treat clean planting material as a public good, and purchase and distribute stems to 
smallholder growers.

Embrapa Personnel Have 
Significant Experience In 
Certification

Draft legislation has been proposed by Embrapa to standardize the seed standards for cassava 
seedlings (plantlets produced either by tissue culture os by rapid multiplication, to support Maniveiros). 
In the interim, there are no quality control standards or certification processes in place to evaluate the 
genetic purity of the cassava stems being planted. 
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Summary of EGS System Pain PointsP A I N  P O I N T S

Enabling Environment
Interdependency Creates Risk:
The various players and few sources of public 
funding make the environment more 
vulnerable to risks or sudden losses of 
functions, such as extension programs

Regulatory Uncertainty:
There are currently no regulations specific to 
cassava seed systems from the Ministry of 
Agriculture, which only exist for major crops 
like maize and soy. This could imply risk of 
poor/diseased plant material reaching the 
market if testing remains unregulated

Financial Sustainability
Transition to Commercial Model for 
Seed Deployment:
Engaging the private sector to take on 
more leadership and see the business 
case in developing high quality cassava 
seed system has been slow and 
challenging. IBC currently does not 
have systemic pressure or incentive to 
shift to a more commercial model due to 
its relationship with state governments.

Innovation, Demand & Operations

Operational and Extension Funding:
Embrapa competes with other major 
crops for grants; state funding used to 
support Embrapa programs and 
extension programs (who worked 
directly with Maniveiros) but has been 
reduced significantly.

Improving Adoption of Embrapa varieties: 
While some growers have demonstrated a 
willingness to pay for plant material with better 
yield and disease resistance, the strong culture 
of getting/trading material for free is still 
dominant among most grower communities.

Seed Supply & Demand Variance 
(Coordination with CSEs & State 
Government Requests):
Very difficult to predict demand and there is no 
formal/central ordering system. Long 
geographic distances across the country 
presents logical challenges.

Support and Demonstrations to Growers:
The loss of extensions services from state 
funding shortages caused fewer support to 
growers and less predictable/stable demand.
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Market Dynamics
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Brazil was the Third Largest Cassava Producing Country in 2016 and 
Produced 8% of Global Production, on an Average Yield of 14.9 Tons 
Per Hectare (FAO Stat)

M A R K E T  
D Y N A M I C S

SOURCE: FAOSTAT

# Country 2016 Production 
Total (tonnes)

% of Total Yield (hg/ha)

1 Nigeria 57,134,478 21% 91,254 
2 Thailand 31,161,000 11% 213,165 
3 Brazil 21,082,867 8% 149,922 
4 Indonesia 20,744,674 7% 239,133 
5 Ghana 17,798,217 6% 189,600 
6 DRC 14,677,809 5% 81,483 
7 Vietnam 11,045,184 4% 190,468 
8 Cambodia 10,206,514 4% 263,302 
9 Angola 9,981,245 4% 108,518 
10 Mozambique 9,100,000 3% 90,791 
11 Tanzania 5,575,304 2% 52,546 
12 Cameroon 5,501,749 2% 146,849 
13 Malawi 5,088,595 2% 220,230 
14 China 4,794,262 2% 164,692 
15 Sierra Leone 4,778,393 2% 120,851 
16 India 4,554,000 2% 223,235 
17 Benin 4,317,642 2% 156,687 
18 Rwanda 3,537,566 1% 172,009 
19 Côte d’Ivoire 3,210,614 1% 63,466 
20 Paraguay 3,166,800 1% 174,000 
21 All Others 29,645,655 11%

Total 277,102,568 100%

Number of Cassava 
Species



14

Brazil Is the Fourth Largest Cassava 
Starch Exporter

(1) SOURCE: http://ciat.cgiar.org/project/cassava-chips-and-starch-global-trade/

M A R K E T  
D Y N A M I C S

Brazil’s chief export markets are regional, 
including: Paraguay, Columbia, Cuba, 

Panama, and Canada

Thailand is the cost leader in the global 
cassava starch market 

Brazil is the fourth largest exporter of 
cassava starch globally behind Thailand, 

Netherlands, and Paraguay 

2007–2013: Cassava Starch 
Exportation (Source: CIAT)1



15

Cassava Was the 11th Most Valuable Agricultural 
Commodity in Brazil in 2016 (FAO Stat)

(1) SOURCE: https://www.ers.usda.gov/topics/international-markets-us-trade/countries-regions/brazil
(2) SOURCE: Alberto Duarte Vilarinhos, Research Officer, Embrapa GCP21 Annual Meeting http://www.gcp21.org/Bellagio/22-AlbertoVillarinhos.pdf

M A R K E T  
D Y N A M I C S

Improvements in crop management practices 
have enabled Brazil to become a leading 

exporter of soybeans, meat, sugar, corn, coffee 
and ethanol1

Over 90% of cassava production is for 
domestic use, with 45% of overall production 

estimated for feed2

Brazil cultivated over 1.4 million hectares of 
cassava (or manioc) in 2016 (FAOStat) 

# Agricultural Commodity Total % of Total
1 Meat indigenous, cattle $25,552,696 16%
2 Sugar cane $24,171,594 16%
3 Soybeans $23,797,890 15%
4 Meat indigenous, chicken $16,853,080 11%
5 Maize $11,316,429 7%
6 Milk, whole fresh cow $10,960,943 7%
7 Meat indigenous, pig $5,040,198 3%
8 Rice, paddy $3,392,853 2%
9 Oranges $3,271,560 2%
10 Coffee, green $3,012,581 2%
11 Cassava $2,429,132 2%
12 Cotton lint $2,018,360 1%
13 Beans, dry $1,981,348 1%
14 Bananas $1,958,391 1%
15 Eggs, hen, in shell $1,858,288 1%
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Harvested Hectares in Brazil Declined Over 21% 
Between 2010 to 2016

SOURCE: FAOStat (2016)
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M A R K E T  
D Y N A M I C S

• Commodity price volatility

• Lack of regulation of the 
cassava market

• Competition with other 
commodities (mainly corn) 
that have more stable 
markets
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Brazilian Starch Prices Are Highly VariableM A R K E T  
D Y N A M I C S

PRICE RECEIVED STARCH IN BRAZIL PRICES 
RECEIVED 2008-2017 (USD/TN)
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Drop in Cassava Production is Attributable to Lower 
Harvested Acres, Not Average Yield
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M A R K E T  
D Y N A M I C S

P R O D U C T I O N  D E C L I N E D  B Y  1 5 . 6 %  
B E T W E E N  2 0 1 0  A N D  2 0 1 6

AV E R A G E  Y I E L D  I N C R E A S E D  7 . 9 %  
B E T W E E N  2 0 1 0  A N D  2 0 1 6

SOURCE: FAOStat (2016)
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Brazil Features Two Dominant Production SystemsM A R K E T  
D Y N A M I C S

North
Smallholder-Dominate 

Production

South
Industrialized-Dominate 

Production

# Country
2016 Production 

Total (tons)
% of 
Total

Yield 
(hg/ha)

1 Nigeria 57,134,478 21% 91,254 
2 Thailand 31,161,000 11% 213,165 
3 Brazil 21,082,867 8% 149,922 
4 Indonesia 20,744,674 7% 239,133 
5 Ghana 17,798,217 6% 189,600 
6 DRC 14,677,809 5% 81,483 
7 Vietnam 11,045,184 4% 190,468 
8 Cambodia 10,206,514 4% 263,302 
9 Angola 9,981,245 4% 108,518 

10 Mozambique 9,100,000 3% 90,791 
11 Tanzania 5,575,304 2% 52,546 
12 Cameroon 5,501,749 2% 146,849 
13 Malawi 5,088,595 2% 220,230 
14 China 4,794,262 2% 164,692 
15 Sierra Leone 4,778,393 2% 120,851 
16 India 4,554,000 2% 223,235 
17 Benin 4,317,642 2% 156,687 
18 Rwanda 3,537,566 1% 172,009 
19 Côte d’Ivoire 3,210,614 1% 63,466 
20 Paraguay 3,166,800 1% 174,000 
21 All Others 29,645,655 11%

Total 277,102,568 100%

SOURCE: FAOStat (2016)
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Comparing Cassava Production Systems in BrazilM A R K E T  
D Y N A M I C S

North South

Dominant 
Production System

Smallholder Industrialized

Characterization Small grower 
production (mainly 
for cassava flour)

Larger scale 
production for 
industrial purposes 
(‘farinheiras’ and 
starch factories)

Family farms, small 
areas (76% < 
national yield 
average) 

Prevalence of inputs
and mechanization, 
and larger 
cultivation areas 
(30% > 20 ha and 
12% > 50 ha)

Cultivated Area (%) 78% 22%
Production (%) 70% 30%

North
Smallholder-Dominate 

Production

South
Industrialized-Dominate 

Production

SOURCE: Alberto Duarte Vilarinhos, Research Officer, Embrapa GCP21 Annual Meeting 
http://www.gcp21.org/Bellagio/22-AlbertoVillarinhos.pdf
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Comparing Cassava Production Systems in BrazilM A R K E T  
D Y N A M I C S

North South

Dominant 
Production
System

Smallholder Industrialized

Overview The North (North and Northeast 
Regions) is dominated by 
smallholder operations. These 
growers, especially in the Northeast 
Region, are resource constrained 
and most of their production is 
utilized for on-farm consumption, 
local market sale as table stock, or 
for small-scale flour processing. 
The Northeast produces 37% of 
Brazil’s production on 47% of the 
cultivated cassava area (yield of 
~11 t/ha compared to over 18 t/ha 
in the SE). Figure 1 (next page) 
illustrates the yields per hectare for 
each production region in Brazil. 

Industrial production is focused 
in the Center - South (Part of 
the State of Mato Grosso do 
Sul, Paraná and part of the 
State of São Paulo and the 
Region), and is characterized by 
vertically integrated flour 
processors who manage and 
contract large-scale stem and 
root production. Industrial 
production represents an 
estimated 30% of total cassava 
production on 22% of the 
cassava cultivated area in 
Brazil. 

North
Smallholder-Dominate 

Production

South
Industrialized-Dominate 

Production
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Cassava Production by Region in Brazil in 2015

Production: 24%
Area: 38%
Yield: 9.5 t/ha

Production: 10%
Area: 8%
Yield: 17.9 t/ha

Production: 25%
Area: 16%
Yield: 23.8 t/ha

Production: 7%
Area: 6%
Yield: 19.6 t/ha

Production: 34%
Area: 32%
Yield: 16.3 t/ha

SOURCE: IBGE, 2015

M A R K E T  
D Y N A M I C S

North

Central 
West

Southeast

Northeast

South

Production.............  23,059,704 t
Harvested Area .......1,512,660 ha
Yield…......................15.2 t/ha
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Cassava Production by Region in Brazil
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M A R K E T  
D Y N A M I C S

“More than 58% of the Brazilian land 
area devoted to cassava production is in 
Northeast, where cassava productivity is 
10.7 t/ha, the lowest yield in Brazil. This 
low yield is probably due to the fact that 
cassava is grown on fragile and low 
fertility soils, under uncertain rainfall 
conditions, and suffers an estimated 
50% economic reduction in root yield 
due to drought, pests, diseases and 
weeds. Cultivation of cassava varieties 
with low yield potential, and problems 
related to technology transfer as well, 
also contribute to the low productivity 
levels observed in the region.” 

– Grower Participatory Research: The 
Turning Point for Cassava Development 
in Northeastern Brazil (1997)2

(2) SOURCE: http://www.fao.org/tempref/docrep/fao/007/y5271e/y5271e02.pdf



24

90%+ of Brazilian Cassava Production is Used Domestically, 
With 50% of Domestic Consumption Used as Feed

Human Consumption
33%

Feed
50%

Other Uses
7%

Losses
10%

M A R K E T  
D Y N A M I C S

SOURCE: Alberto Duarte Vilarinhos, Research Officer, Embrapa GCP21 Annual Meeting http://www.gcp21.org/Bellagio/22-AlbertoVillarinhos.pdf

Category Uses

Feed Grated roots, hay, silage

Human
Consumption

Fried, baked, and boiled roots, 
flour, starch and derivatives

Other Uses Biofuel and beverage

Losses Post-harvest losses
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Leadership
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RENIVA Project Overview        L E A D E R S H I P

RENIVA’s Objectives

1. Establishment of the basis for a continuous 
multiplication network of cassava cuttings with 
genetic background and free of virus and other 
biotic stresses for smallholders located in poor 
regions of Northeast Brazil;

2. Transfer cassava multiplication technologies to 
the partners (Rapid Multiplication and 
Micropropagation);

3. Enable the rescue and mass production of 
landraces with some risk of suffering genetic 
erosion

4. Establish a network in which all players may be 
connected and may have an easy communication 
channel to promote de cassava culture all over 
the country.

Intervention: RENIVA1, which translates from 
Portuguese as a Cassava network for multiplication 
and transference of high quality planting material, 
was designed to increase the availability and 
accessibility of improved seed verities by serving as 
an intermediary between new varieties and the 
market. 

The goal of the RENIVA project, which is funded 
and managed by Embrapa employees, is to enable 
the commercially sustainable delivery of cassava-
seed with improved genetic and phytosanitary 
qualities within Brazil.

Problem: Embrapa had developed and released 
over 54 cassava varieties, but they were not being 
adopted by growers due to the absence of an 
efficient transfer and multiplication process.  

(1) In Portuguese, ‘maniva’ is a cassava cutting and ‘rede’ is network. The name RENIVA is a blend of the two. 
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RENIVA Project Leadership by Value-Chain StepL E A D E R S H I P

Embrapa Plant
Breeders

Breeder Basic

Varietal Development 
and Seed Deployment 

(Embrapa Cassava and Fruits)

7% Royalty Collected on Stem Sale Revenue

Embrapa’s
RENIVA Project

Mini-Stem 
Multiplication

Basic Seed 
Multiplication

Cassava 
Roots

Smallholder Brazilian 
Growers (North and 
Northeast)

(Mini-Stems à Mini-Stems à Stems)(TC à Mini-Stems à Mini-Stems)

CSEs or ‘Maniveiros’

Stems

Instituto Biofabrica
de Cacau

Cassava Seed 
Entrepreneurs
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RENIVA Project Leadership in Brazil

ORGANIZATION

Embrapa Plant
Breeders and 
Researchers

RENIVA Project
Instituto 

Biofábrica de 
Cacau

State-Level
Extension Services Maniveiros Embrapa Regional 

Research Stations

VALUE CHAIN 
ROLE

• Varietal development 
and release

• Basic seed production 
and distribution of 
virus-free material to 
multipliers (biofactories 
and to CSEs) 

• Technical support to 
CSEs

• Basic seed 
multiplication in TC and 
4 hectares of passive 
protected 
screenhouses

• When funded from state 
governmental budgets,
provide coordination, 
technical support, and 
basic seed distribution 
for CSEs

• Multiply and 
distribute basic 
seed (stems) to 
root growers

• Coordination, basic seed 
distribution, and 
technical support to 
state-level extension 
services and regional 
CSEs

MAJOR 
FUNDING 
SOURCES

• Government funding
• Sponsored research
• Grants

• Government funding • Government funding
• Revenue from cassava 

seed sales

• Government funding • Revenue from 
cassava stem 
sales

• Subsidized input 
costs (basic seed)

• Government funding

FINANCIAL 
SUSTAINABILITY

PUBLIC SECTOR 
FUNDED WITH 

PARTIAL FUNDING 
FROM PRIVATE 

SECTOR 

PUBLIC SECTOR 
FUNDED

PUBLIC SECTOR, 
NOT-FOR-PROFIT, 

PARTIALLY FUNDED 
FROM OPERATIONS

PUBLIC SECTOR 
FUNDED

FUNDED 
THROUGH 

OPERATIONS 

PUBLIC SECTOR 
FUNDED

L E A D E R S H I P

A B D EC F

Stems
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Embrapa – Brazilian Agricultural Research 
Corporation

RH data from DGP: 31-Mar-2013

Mission
To design research, development 
and  innovation solutions for the 
sustainability of Brazilian agriculture 
for the benefit of the Brazilian 
society. 

Institutional Profile
• Established in 1973
• Linked to Ministry of Agriculture, 

Livestock and Food Supply

• 9.807 employees
• 2.444 researchers:
Ø B.Sc. 1%
Ø M.Sc. 15%
Ø D.Sc./Ph.D. 84%

Photo: Embrapa-HQ

L E A D E R S H I P

Embrapa Operates 42 Decentralized Centers of Research and Services

A
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L E A D E R S H I P
Embrapa – 42 Decentralized Centers of Research 
and Services

15 Product Centers

08 Thematic Centers

17 Eco-Regional Centers

Embrapa HQ

02 Services Centers

A
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National Center for Cassava and Tropical Fruit 
Research (Bahia State, Brazil)

L E A D E R S H I P

• Established in 1975

• Total Area: 262 ha

• 227 Employees

A

SOURCE: SGP/CNPMF, Oc.2014

North

Central 
West

Southeast

Northeast

South •71 Researchers

M I S S I O N : To provide solutions for the sustainable development of the cassava and tropical fruit crops agribusiness 
by generation, adaptation and transfer of knowledge and technologies for social benefit

The National Center for Cassava and Tropical Fruit Research is based in Bahia State, Brazil, but is mandated to serve all of Brazil

National Center for Cassava and Tropical Fruit Research 
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RENIVA Project Overview

The RENIVA Project’s objective is to enable a seed
entrepreneur network for the multiplication and
transference of high quality planting material, and to
serve as an intermediary between new varieties and the
market.

The goal of the RENIVA project, which is funded and
managed by Embrapa, is to enable the commercially
sustainable delivery of cassava-seed with improved
genetic and phytosanitary qualities within Brazil.

RENIVA Project’s key functions include: virus indexing,
nuclear seed management, basic seed multiplication
(TC to TC, and TC to basic seed plantlets), basic seed
demand forecasting, basic seed production contracting,
and distribution to off-takers, who could be industry
partners (primarily buying tissue culture) or Cassava
Seed Entrepreneurs (CSEs). CSEs are typically
smallholder cassava multipliers operating with one
hectare of irrigated land.

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

B

30% of Cassava 
Planting 
Material

Long-Term Goal: 30% of Brazil’s Cassava 
Planting Area to Be Sourced From Maniveiros’ 
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Biofábrica de Cacau Institute – Technical 
Partner of the RENIVA Project

L E A D E R S H I P

“The Biofábrica de Cacau Institute is a Social Organization linked to the Government of the State 
of Bahia. Its mission is to produce, multiply and distribute to growers genetic material of seedlings 
of high agronomic value.” - Instituto Biofábrica de Cacau

Multiply basic plantlets received from Embrapa 
and distribute to seed entrepreneurs 
(‘Maniveiros’) and/or to local support teams 
(state-level extension services) for distribution 
to seed entrepreneurs. IBC currently distributes 
direct to seed entrepreneurs because of 
funding lapses from state extension services.

Current Distribution Flow:  EMBRAPA 
(RENIVA Project) à IBC à Cassava Seed 
Entrepreneurs

Former Distribution Flow: EMBRAPA 
(RENIVA Project) à IBC à Local Support 
Teams à Cassava Seed Entrepreneurs

C

IBC’s Laboratory of Plant 
Micropropagation was planned 
based on the most refined concepts 
of modern biotechnology, with the 
capacity to produce five million 
seedlings of fruit species per year 
via in vitro cultivation.

The seedling production unit has a 
total area of 63 hectares and 20 
open field nurseries, which is the 
largest field nursery in the world for 
cocoa production. Cassava 
seedlings are produced in eight 
greenhouses, spanning 4 hectares.

Since 2014, IBC has donated and sold 
over one million basic seed to seed 
entrepreneurs and extension services 
in the North, and to vertically 
integrated.

Initially, IBC donated its cassava seed 
production, but now sells each plantlet 
for 1.7 reals.

IBC is the only organization in Brazil 
that is making cuttings for cassava 
seed entrepreneurs.

O P E R A T I O N A L
O V E R V I E W

K E Y  C A S S A V A  S E E D  
S Y S T E M  F U N C T I O N

C A S S A V A  S E E D  
P R O D U C T I O N
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State-Level Extension ServicesL E A D E R S H I P

D

Recently, a Brazilian state government that RENIVA was collaborating with 
closed down the extension service company, which had a drastic impact 
over the large amount of CSEs already undergoing. 

The loss of extension personnel was a hit to the bourgeoning seed system, 
as RENIVA has limited contact with the 60 maniveiros that the extension 
service was formerly working. As a result, there is no coordinating function 
to connect basic seed supply and demand, and maniveiros must actively 
call partners, like the largest CSE (Mr. Dutra), or contact Embrapa to 
source their basic seed (stems). 

In response, RENIVA plans to promote a deployment strategy that utilizes 
large, well-resourced CSEs to contract cassava multiplication to 
smallholders in the affected area for stem and root production. Under this 
planned model, extension services would be funded by the private sector, 
and it is conceivable that large CSEs would partner in cost sharing for the 
project. 

State extension services are another key 
actor in RENIVA. Extension services are 
expected to provide technical and 
coordination support to CSEs within their 
region in order to assure that phytosanitary 
standards are being maintained and no 
virus reinfections occur. 

Besides this, extension services they are 
also responsible for the logistics of basic 
seed demand forecasting and distribution.  

R E N I VA P R OJ E C T  R OL E P U B L I C  F U N D I N G VA R I A B I L I T Y
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The RENIVA Project has introduced a new player into the production system called ‘Maniveiros’, 
which are regional cassava seed entrepreneurs who produce and sell cuttings

Maniveiros Characteristics:

• A smallholder who used to plant cassava to produce 
roots only

• S/he will now cultivate at least one 1 ha (irrigated) with 
micropropagated cassava seedlings that are virus-free

• S/he will be paid for the cuttings produced along one 
year

• Simultaneously s/he will produce seedlings (cuttings 
and mini cuttings) by rapid multiplication

• S/he will treat seedlings using the MandiPlus technique

• S/he will no longer produce roots, only cuttings and 
mini-cuttings

L E A D E R S H I P

E‘Maniveiros’ (Cassava Seed Entrepreneurs) 



36

Provide a coordination role between state extension services, and support 
basic seed distribution between IBC and CSEs, and provide capacity building 
support to extension staff and regional CSEs

• This unit is one of the largest Embrapa research centers: It contains six 
research centers, 2,500 ha of research land (70 ha in the city), and employs 
113 researchers

• The station provides genetic resources and a germplasm bank to the 
RENIVA system, but it is not providing early generation seed multiplication 
like is done in Bahia

• The station is working with seed entrepreneur (Dutra) for multiplication, but 
the basic material is sent here from IBC and Embrapa Cassava & Fruits 
(Cruz das Almas).

• Basic materials used at this station are varieties that were selected for the 
region, and this branch is in the process of releasing new varieties specific to 
this region

Embrapa Eastern Amazon (Belém, Pará) is Providing 
a Local Support Role to CSEs in the State of Para

L E A D E R S H I P

F

R E N I VA P R OJ E C T  R OL E

• Grower-to-grower adoption is the 
primary way that growers try new 
varieties

• Tend to be very independent
• Tend to be relatively organized

S MA L L H OL D E R  
FA R ME R S  I N  PA R A

State of 
Para
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Research & Varietal Development
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Cassava Breeding Objectives and 
Systems

R E S E A R C H  &  
V A R I E T A L  

D E V E L O P M E N T

Breeding Goals Depend On The Final Destination (Industrial Use Vs. In Natura)

• High yield potential is a constant goal
• Yield stability ® associated with resistance to biotic factors (drought and soil low fertility) and 

abiotic (frogskin, bacterial blight, superelongation, witches broom, viruses, root rot, mites, white fly) 
® the focus varies with the target environment

• Root quality:
• Industrial use requires high dry matter
• Human consumption ® emphasis on cooking and starch characteristics
• Cooking associated with morphological traits such as skin color, petiole or stem
• Cyanogenic compounds, proteins and carotenoids 

• Precocity (early bulking)
• Tolerance to post-harvest physical deterioration (PPD)
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Cassava Varieties that Have Been Released to Different 
Regions of Brazil

North

Central 
West

Southeast

Northeast

South
Fibra
Espeto
Branca de Santa Catarina
Fitinha
Olho Junto
IAC 13
IAC 14
IAC 15

Mico
Mandim Branca
Vassourinha
Fécula Branca
Machado

Taquari
Aipim Gigante
Mantiqueira
Pernambucana
Cascudinha
Baianinha
IAC 90
IAPAR 5017

Sonora
Engana Ladrão
Mantiqueira (IAC 24-2)
Verdinha (IAC 14-18)
Preta (IAC 59-210)
IAC 12-829
IAC 576-70
Jaçanã (IAC X-352-7)
Branca de Santa Catarina
Roxinha
Mico
Fibra
Aipim Pretinho
Aipim Roxinho
Santa Cruz

Arizoninha Preta
Veada
Unha
Sutinga
Mangue Mirim
Manjari
Cacau
Ovo
Amarela
Casca Roxa
Sinhá está na mesa
Pão do Chile
São Pedro Mirim Pampas
Chagas
Aipim Paraíba
Vassourinha

Sources:
Moraes et al. (1980)
Pinho et al. (1986)
Fukuda & Borges (1989)
Fukuda et al. (2002)
Lorenzi et al. (2002)
Takahashi &¨Gonçalo (2005)
Fukuda & Iglesias (2006)
Fukuda et al. (2008)

Rosa 
Amansa Burro
Salamandra
Tianguá
Ubajara
Ibiapaba
Paraguai
Maragogipe
Manteiga
Saracura
Casca Roxa
Valença
Caetité
Catulina
Bibiana
Crioula
Mestiça
Jaburú
Cidade Rica
Cigana Preta
Platina
Olho Roxo

Bujá
Jussara
Aciolina
Fragosa
Jarina
Poti Branca
Aipim Brasil
Kiriris
Aramaris
Gema de Ovo 
Dourada
Rosada
Mulatinha
Prata
Guaíra
Mani Branca
Arari
Formosa
Tapioqueira
Verdinha
Caipira

Mantiqueira
Jaçanã
Pioneira
Iracema
Sonora
IAC 12-829
IAC 352-6
EAB-81
EAB-653
Formosa

Fibra
Mico
IAC 12
IAC 13
IAC 14
IAC 15
Fécula Branca
Espeto
Gema de Ovo

Jurará
IM-158

Flor de Boi
Chapéu de Sol
Tapioqueira
Peruana

BRS Purus (IM-025)
Zolhudinha (IM-158)
Mãe Joana (IM-186)
Amazonas Embrapa-8

Araçá
Parati

Mari (CPATU 297)
Poti (CPATU 300)IM-006

IM-175

R E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T

Ministry of Agriculture,
Livestock and Food Supply
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Pre-breeding
• Establishment and maintenance of genebanks
• Characterization and evaluation
• Analysis of genetic diversity

Breeding
• Crosses between elite parentals
• Breeding Strategies (heritability, correlation, genetic parameters) 
• Generation and evaluation of segregating populations
• Genetic gains and selection
• GxE Interaction (adaptability and yield stability)

Post-breeding
• Indication of the best varieties
• Registration and/or protection
• Indexing
• Logistics for multiplication and distribution of cuttings

Breeding Activities by StageR E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T

Ministry of Agriculture,
Livestock and Food Supply
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Coordination and breeding

Breeding

Adaptation and validation tests

Cross-Country Adaptation and Validation Tests 
Requires Close Coordination Among Researchers

R E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T
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x

F1 Seedlings - F1 Clonal trial Preliminary trial Advanced trials

Regional trialsSelect variety

One selection cycle (5 years) Þ New variety: 7 to 10 years

Conventional Varietal Development ProcessR E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T

Ministry of Agriculture,
Livestock and Food Supply



43SOURCE: V. Santos, 2013

# Institution Accessions
1 Embrapa Cassava & Fruits 1550

2 Embrapa Semi-Arid 532

3 Embrapa Savannas 487

4 Embrapa Western Amazon 512

5 Embrapa Eastern Amazon 441

6 EMPASC 600

7 IAC 1000

8 Embrapa Temperate Agriculture 65
TOTAL 5187

Cassava Gene BanksR E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T

Ministry of Agriculture,
Livestock and Food Supply

Amazon Forest
Atlantic Forest
Savannah
Semi-Arid
Campos (Plains)
Pantanal
Coast

BIOMES
1

2

3

4 5

6

7

8
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Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Conservation and characterization

F I E L D C ON S E RVAT I ON

• To recover lost accessions, and
• Maintain duplicates available for 

distribution of requests via 
Multilateral System of the IT 

• 16 plants per accession
• Annually replanted

I N  V I T R O C ON S E RVAT I ON
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Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Conservation and characterization

75 morphological and botanical descriptors
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Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Sources of resistance to Root Rot

Measurement of lesions in commercial cassava varieties 
inoculated with Fusarium sp.
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Ministry of Agriculture,
Livestock and Food Supply

Definition of aggressiveness of isolates of the major diseases

Cassava roots inoculated with (A) Fusarium
sp. (B) Phytophthora sp. e (C) Scytalidium sp.

Pre-Breeding 
Sources of resistance to Root Rot
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Ministry of Agriculture,
Livestock and Food Supply

Superelongation
(Sphaceloma manihoticola)

Bacterial Blight (Xanthomomas
axonopodis pv. manihotis)

Anthracnose (Colletotrichum
gloesporioides)

P
hoto

C
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S

andro

Pre-Breeding 
Sources of resistance to shoots diseases
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Ministry of Agriculture,
Livestock and Food Supply

Screening germplasm for tolerance to PPD

Proximal Medium Distal

Pre-Breeding 
Sources of resistance to PPD – Post Physiological Deterioration

R
E

S
E

A
R

C
H

 P
R

O
G

R
A

M
 H

IG
H

LI
G

H
T

S



50

Days:            2 5 10 20 30

Susceptible

Mod. Tolerant

Tolerant

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Sources of resistance to PPD – Post Physiological Deterioration
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ADE 01 PL9 Accessions of Manihot sp. used in the evaluation for resistance to CBSD
ANO 52V PL18 M. anomala
CAEBM 36 P33 M. caerulescens
COM DF-10 PL10 M. longiracemosa (to be published)
CTM 05 P25 Manihot sp. (not identified)
FLA 005-01 PL1 M. esculenta ssp. flabellifolia
FLA 005-07 PL7 M. esculenta ssp. flabellifolia
FLA 005-19 PL19 M. esculenta ssp. flabellifolia
GLA 212 PL11 M. carthaginensis ssp. glaziovii
GLA 590 PL20 M. carthaginensis ssp. glaziovii
GLA 590 PL8 M. carthaginensis ssp. glaziovii
IRW A027-12 PL12 M. irwiin
PER 005 PL16 M. peruviana
PER 02-05 PL5 M. peruviana
POR 004 PL1 M. pornuncia
TOM 001-23 PL31 M. tomentosa

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Sources of resistance to ACMV and CBSD
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Areas of cassava diversity

98 species of Manihot
Only one cultivated:

M. esculenta

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Origin and distribution
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75 Brazilian species (~77%)

Richness

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Areas of Manihot diversity in Brazil
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First planting: Aug/2005

2012: Total of ~700 accessions of 38 species
Photo: A.Alves

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Establishment of Manihot wild species collection 
at Embrapa/CNPMF
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M. dichotoma M. tomentosa M. glaziovii

M. peruviana M. 
caerulescens

M. anomala

Photos: A.Alves

Ministry of Agriculture,
Livestock and Food SupplyPre-Breeding 

Manihot wild species collection at Embrapa/CNPMF

R
E

S
E

A
R

C
H

 P
R

O
G

R
A

M
 H

IG
H

LI
G

H
T

S



56

Ministry of Agriculture,
Livestock and Food SupplyCultivar Catalogues
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MandiPlus is an Embrapa Managed Project that is 
Evaluating Innovations to Support the Development of an 
Efficient Stake (Stem) Production System

R E S E A R C H  &  
V A R I E T A L

D E V E L O P M E N T

The slides that follow were 
presented by Eder Jorge de 
Oliveira during a Multi-Day 
Study Tour to Brazil in April, 

2018

New molecules, active  
ingredients and  
formulations ™

Coating and protectors™

Vigor technologies ™

Cutting andprocessing
equipment

New planting machine

Improved Varieties

+ +

Enabling Technologies
Innovations From 

Syngenta and Partners 
Technological 

Development Agreements

MandiPlus is co-funded by the Syngenta Foundation and the Bill & 
Melinda Gates Foundation. Its objective is to establish a highly efficient 
cassava stake production system through optimizations around planting 
density, stem treatment, stem size, mechanization. 
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MandiPlus Innovations Are Being Applied Across All 
Multiplication Stages

Year 1

Year 2

Nuclear G1

Seed Cycle 
(Months)

6

Responsibility

Tissue Culture Lab (IBC)

Greenhouse Multiplication (IBC)

Certified Seed 
Entrepreneurs/Companies

Certified Seed 
Entrepreneurs/Companies

R E S E A R C H  &  
V A R I E T A L  

D E V E L O P M E N T

SOURCE: MandiPlus Project

Pre-basic G2 (C1)

Pre-basic G2 (C2)

Basic G3 (C1)

Certified G4 (C1)

Certified G4 (C2)

Certified G4 (C3)

Commercial Root Production

Pre-basic G2 (C0)

Year 3

Year 4

Year 5

Variety Maintained by Research 
(Embrapa

2

2

12 (two 
harvest/year)

12 (two 
harvest/year)

12 (two 
harvest/year)

12 (two 
harvest/year)

Potential Multiplication Rate
Per step Cummulative

1.1 to 6

2

2

85

12.5

15

15

90

150

360

30,600

382,500

5,737,500

86,062,500

M
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Demand Planning & Operations



60

RENIVA Project Designed to Create a Sustainable 
Pathway for Improved Seed Varieties to Reach Growers

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

Plant Breeders at 

Embrapa are

charged with 

varietal 

development and 

seed deployment

Breeder Basic

National Center for Cassava and 

Tropical Fruit Research

RENIVA Project, 

which is managed 

and funded by 

Embrapa

Mini-Stem 
Multiplication

Basic Seed 
Multiplication

Cassava 
Root 

Production
Smallholder 

Brazilian Farmers 

in the North and 

Northeast regions 

of Brazil

(Mini-Stems à Mini-Stems à Stems)(TC à Mini-Stems à Mini-Stems)

Cassava Seed Entrepreneurs 

(‘Maniveiros’)

Stems

Instituto Biofabrica

de Cacau

For-profit farmers 

that perform on-

farm multiplication 

and provide quality 

cassava mini-

cuttings to regional 

farmers

Social, not-for-

profit organization 

linked to the Govt. 

of the State of 

Bahia 

Brazilian Agricultural 

Research Corporation

Coordination	 of	
BASIC	SEED	

supply	 and	demand

Coordination	 of	
BREEDER	SEED	

supply	 and	demand

Virus	indexing,	 nuclear	
seed	management

Technical	support	 to	state	extension	
services	 and	cassava	seed	

entrepreneurs
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Embrapa 
indexes and 

identifies quality 
plant material; 

sends to IBC via 
RENIVA Project

State-level 
extension 

programs are 
meant to provide 
material transfer 

and technical 
support, but 

recently lost their 
funding

Maniveiros perform 
on-farm multiplication 

and provide quality 
cassava mini-cuttings 
to regional growers

RENIVA Pro jec t  Schemat ic Ministry of Agriculture,
Livestock and Food Supply

GROWER

IBC performs rapid 
multiplication to 

produce cassava 
seedlings

Local Support 
Team (state-level 

extension program)

GROWER

GROWER

Embrapa, via its RENIVA 
Project relies on the Instituto 
Biofábrica de Cacau (IBC) and 
its network of Cassava Seed 
Entrepreneurs (CSEs), which 
are known as ‘Maniveiros’, for 
seed multiplication and 
distribution. 

Biofactories receive breeder 
seed for tissue culture 
multiplication and production of 
basic seed stems, which are 
distributed to CSEs free of 
charge, for multiplication on 
one-hectare plots. 

Following multiplication, CSEs 
distribute their production to 
cassava growers in their 
region. 

MANIVEIRO 
(CSE)

Local Support 
Team (state-level 

extension program)

Local Support 
Team (state-level 

extension program)

MANIVEIRO 
(CSE)
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RENIVA Pro jec t  Schemat ic Ministry of Agriculture,
Livestock and Food Supply
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on-farm multiplication 
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to regional growers
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seedlings

Local Support 
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extension program)

GROWER

GROWER

MANIVEIRO 
(CSE)

Local Support 
Team (state-level 

extension program)

Local Support 
Team (state-level 

extension program)

MANIVEIRO 
(CSE)

Embrapa 
indexes and 

identifies quality 
plant material; 

sends to IBC via 
RENIVA Project

Embrapa
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RENIVA’s Seed Deployment Strategy Varies by 
Region

In the South, RENIVA deploys new varieties through private biofactories (two or
three) that multiply tissue culture for use by vertically integrated processors to
plant their cassava fields, which are typically owned and contracted by the
processors. A network of CSEs does not yet exist in the Center South and South.

In the North, RENIVA relies on its network of Cassava Seed Entrepreneurs
(CSEs) for seed multiplication and distribution. The CSEs receive basic seed
stems from RENIVA, free of charge, for multiplication on one-hectare plots.
Following multiplication, the CSEs distribute their production to cassava growers
in their region. The economics of CSE production are not currently well defined,
but would be studied during a potential in-person visit.

Recently, a Brazilian state government, drastically closed down the extension
service company which had a drastic impact over the large amount of CSEs
already undergoing. This happened in Bahia. In response, RENIVA plans to
promote a deployment strategy that utilizes large, well-resourced CSEs to
contract cassava multiplication to smallholders in the affected area for stem and
root production. Under this planned model, extension services would be funded
by the private sector, and it is conceivable that large CSEs would partner in cost
sharing for the project.

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

North
Smallholder-Dominate 

Production

South
Industrialized-Dominate 

Production
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Embrapa 
indexes and 

identifies quality 
plant material; 

sends to IBC via 
RENIVA Project

RENIVA Pro jec t  Schemat ic Ministry of Agriculture,
Livestock and Food Supply

State-level 
extension 

programs are 
meant to provide 
material transfer 

and technical 
support, but 

recently lost their 
funding
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on-farm multiplication 

and provide quality 
cassava mini-cuttings 
to regional growers

GROWER

Local Support 
Team (state-level 

extension program)

GROWER

GROWER

MANIVEIRO 
(CSE)

Local Support 
Team (state-level 

extension program)

Local Support 
Team (state-level 

extension program)

MANIVEIRO 
(CSE)

IBC performs rapid 
multiplication to 

produce cassava 
seedlings

Instituto Biofabrica de Cacau 
(IBC)
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Deep Dive on IBC’s Lab and Greenhouse Cassava 
Seed Propagation System

Phase I: Establishment 35-45 days

Phase II: Multiplication 35-45 days

Phase III: Rooting 40 days

Propagation of phase two material is accomplished through artificial light 
in glass jars 

Total propagation process takes 8-9 months on average, with a single 
test tube multiplied out to 60,000 seedlings in one year 

Root formation (Enraizamento) is supported through a combination of 
artificial and natural light over 40 days

Seedlings from phase two are transferred to larger jars with 15 seedlings 
per jar

To begin, water is sourced from the river and is sterilized through reverse 
osmosis. The media is prepared and in a transfer room. The cassava 

cuttings go into the media.

Phase one cuttings are developed using artificial light in glass jars

One jar produces three cuttings

Same multiplication rate as phase one: each jar produces three cuttings

Seedlings from are transferred directly into tubes and moved into 
greenhouses for 60 days for acclimatization

Effective Multiplication Rate of 1:60,000 over 9-Months

Stems are 
cut with one 

bud 
remaining

First cut is in the 
first 30 days in the 

greenhouse

Second cut is in 
the next 30 days 

in the greenhouse

It takes each 
plant 4-5 days 

to establish 
roots

T R A N S F E R  T O  C U S T O M E R S

Plants are sold to state government and to Maniveiros within 45-60 
days in 50-plant pots

CSEs or local governments can also come pick up cassava plantlets 
from the greenhouse

The greenhouse’s demand planning is accomplished through grower 
pre-orders and EMPRAPA recommendations on varietal and volume 

demand

The Instituto Biofabrica de Cacau is seeking strategic partners to 
provide technical assistance and build relationship which will provide 

better understanding of demands

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

G R E E N H O U S E  M U L T I P L I C A T I O N  S T E P
Effective Multiplication Rate of 1:9 over 4-Months

S U B C U L T U R E  M U L T I P L C I A T I O N

Phase IV: Acclimatization 60 days
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Cassava Multiplication Technology at IBCD E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

I N - V I T R O  M U L T I P L C I A T I O N  S T E P
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Cassava Multiplication Technology at IBC

I N - V I T R O  M U L T I P L C I A T I O N  S T E P

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

Phase I – Establishment or Initiation Phase II – Multiplication Phase III – Rooting
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Greenhouse Multiplication Step at IBCD E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

G R E E N H O U S E  M U L T I P L I C A T I O N  S T E P

IBC has 20 such 
greenhouses, which 
cost $80,000 each 
to construct. Each 
greenhouse 
contains 220,000 
planting tubes per 
greenhouse.

Natural light and 
sprinkler (fogger)  
type irrigation 
system is used. 

Internal greenhouse 
temperature 
remains fairly 
constant at around 
28 degrees Celsius. 
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Cassava Multiplication Technology at IBCD E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

G R E E N H O U S E  M U L T I P L I C A T I O N  S T E P
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Greenhouse Multiplication Step at IBCD E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

G R E E N H O U S E  M U L T I P L I C A T I O N  S T E P

50-Plant Pot for Distribution to CSEs and 
Government Buyers

Root Establishment of Multiplied Basic Seed
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Rooted Cassava Seedlings

Instituto Biofábrica de Cacau (IBC)’s Production 
Stages in Pictures

Delivery Of Cassava Seedlings 
To Maniveiros

Tissue Culture Multiplication

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

Photoautotrophic Tissue Culture
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Rapid Multiplication Technology

To aid in seedling 
multiplication efforts, 
the RENIVA project 
has innovated on a 
technology developed 
by CIAT in the 1980s. 

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

(A) For the production of cassava seedlings. (Photo: Nicolau Schaun)
(B, C, and D) Multiplication chambers with irrigation for the initial planting of cassava 
(Photos: José Raimundo Ferreira Filho)
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IBC performs rapid 
multiplication to 

produce cassava 
seedlings

Embrapa 
indexes and 

identifies quality 
plant material; 

sends to IBC via 
RENIVA Project

RENIVA Pro jec t  Schemat ic Ministry of Agriculture,
Livestock and Food Supply

State-level 
extension 

programs are 
meant to provide 
material transfer 

and technical 
support, but 

recently lost their 
fundingLocal Support 

Team (state-level 
extension program)

Local Support 
Team (state-level 

extension program)

Local Support 
Team (state-level 

extension program)

MANIVEIRO 
(CSE)

Maniveiros perform 
on-farm multiplication 

and provide quality 
cassava mini-cuttings 
to regional growers

GROWER

GROWER

GROWER

MANIVEIRO 
(CSE)

Maniveiros
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Maniveiros are Segmented into Two Categories 
Based on Their Area Under Seed Production

Type I
• Large Area (>10 ha)
• Maintainer of genotypes
• Tests for viruses
• Trains other CSEs
• Assisted by Extension 

Service
• Certified
• Produces cuttings and 

seedlings from Embrapa 
and Landraces

Type II
• Smaller Area (<10 ha)
• Trained by Type I CSEs
• Produces cuttings and

seedlings from Type I
genetics

• Assisted by extension
service

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S
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Type I Maniveiro Profile: Benedito Dutra

• Age 52, Comes from a 
smallholder farm family

• Agronomist by training with 
a specialization in 
environmental management

• Worked with Embrapa on 
the seed project for the last 
12 years

• Located in Tracuateua, PA
• 6 employees, including 2 

brothers of Dutra
• Total area = 370 hectares; 

Cassava area = 60 
hectares (remaining area 
is used to grow cowpea)

• High level of 
mechanization throughout 
the season

Farm 
Leadership: 

Benedito 
Dutra

Farm 
Management 
& Operations

The Vision of Dutra Farms

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

Another 20 years working with the 
RENIVA project, growing to 300 

hectares of seed production with the 
possibility to feed 750M people

Continue to develop strategic 
partnerships with Type I

Maniveiros, totaling a 500-1000 
hectares of seed production

Younger brother of Dutra take over the 
farm when he retires in 10 years 



77

Dutra’s Business Model Relies on Free Material 
from Embrapa and On-Farm Demand Generation

Embrapa provides 
the planting 
material for free

• Embrapa and Dutra have 
a well-established 
relationship; 

• New quality varieties are 
given to Dutra (He started 
with 20 cuttings from 
Embrapa and has now 
produced  60 million 
cuttings)

• Dutra has the technical 
knowledge to grow and 
multiply quality material 
on his operations (uses 
positive selection within 
the improved varieties)

• Propagation rate is 1:15, 
sometimes up to 1:20

Dutra harvests and sells 
both stems (3 times per 
plant) and roots (on the 
3rd time)

• Dutra sells cuttings for ~R$1 per 
stem; Embrapa does not receive 
a royalty on planting material that 
Dutra sells, but it is under 
consideration

• Clients include: government 
(most common), large and small 
producers, grower associations 
and other Maniveiros 

• Dutra assumes that customers 
who purchase disease-resistance 
varieties will want to buy new 
material every 4-5 years, but he 
does not assume repeat 
purchases

• Dutra earns >5x more on stem 
sales than root sales 

Dutra generates 
stem demand and 
trains other 
Maniveiros through 
demonstration days 

• Dutra reserves 4 days per 
month for events open to 
visitors, including 
growers, government 
institutions, etc. where he 
shares the operations of 
his farm

• He pays for lunch and 
each guest is given 20 
free cassava cuttings

• Through this community 
engagement, Dutra gets a 
sense of which varieties 
are in highest demand 
and optimizes his 
planting 
density/multiplication 
rate to reflect demand 

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S
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Operational Overview of Dutra’s Business

B U S I N E S S  
M O D E L

• Dutra makes 5x more on 
stems than roots. Earns 5 
to 20 times more on all 
cuttings (3 per plant) than 
on roots

• Embrapa variety is the 
most popular. Dutra has a 
sense of demand and has 
room to make mistakes 
because the multiplication 
rate is so fast

S A L E S  R E L AT I O N S H I P  W /  
G R O W E R S

• Dutra started with 20 cuttings, and has 
produced an estimated 60 million cuttings. 
He uses 10% of his best plants for cloning 
even among the improved varieties, and he 
encourages his customers to do the same 
(anyone who visits receives 20 free 
cuttings)

• Customers buy up to 2 varieties, and may 
come back to refresh their seed stock after 
5 years, but Dutra does not assume that 
customers will re-purchase mini-cuttings 
from him

• The average smallholder grower purchases 
500 cuttings, and are able to multiply them 
to 1 acre within 3 years

S A L E S  
R E L AT I O N S H I P  
W /  G O V E R N M E N T  

• Dutra has two sales channels: 
state government and direct to 
producers. Under the former, 
the state government buys 
stems from him and then they 
distribute to ~1,000 producers 
annually. Dutra sells direct to 
just 20 growers annually, but 
he forecasts that his direct 
business will expand 
exponentially in the coming 
years due to grower demand

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S
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Dutra’s Stem & Root Production

• 12 cultivars total
– 4-5 indexed cultivars provided by Embrapa
– 8 landrace varieties that were identified by Dutra independently (some 

landraces have natural resistance to root rot and/or high starch content 
(>30%))

– Dutra has the capacity to sample plants of landraces, to be virus tested as a 
result of training provided by Embrapa.

Agro-ecological Conditions

• In this region, there are 7-8 months of rain (Jan-Aug = 2500mm)
• Soil is sandy; typography is 3-5% which allows for better drainage and less risk of 

root rot. 

Varietal Selection

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S
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Planting / Production

Dutra’s Stem & Root Production

Propagation / Harvest

ROOTSSTEMS

• Completely mechanized
• 20,000-30,000 plants/ha for long non-branching. 10,000 plants/ha for 

branching
• 250 kilos fertilizer per ha

• Yield 20-30 tons 
per ha

• Harvests every ~18 
months (little/no 
threat of root rot or 
insect pests)

• Completely 
mechanized

• Usually 3 stem cuttings per season 
(every 6 months) with increasing 
number of stems with each cutting

• Harvest is manual at ~4 ha per 
day; positive selection on the top 
10% of plants

• 60-80% survival if planted within 
10 days

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S



81

Dutra Responds to Cultural Resistance By 
Recommending Gradual Incorporation Of Quality Material

D U T R A’ S  
R E C O M M E N D AT I O N  T O  

G R O W E R S :

In 3 years, the entire area is 
covered with improved material

Allow plant to grow for ~16 months 
total for 1:30 multiplication rate

Harvest stems at 
~9 months

Harvest stems + 
roots at ~7 months

Replace 5-10% of area to plant 
improved material;  this typically 

implies about 500 cuttings

D U T R A  C U R R E N T LY  S E L L S  
D I R E C T  T O  ~ 2 0  G R O W E R S

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S

The majority of 
Dutra’s sales are to 

the state 
government, which 

then distributes 
planting material to 
growers; however, 
his direct grower 
sales are growing 

rapidly

According to Dutra, 
the main challenge of 
this business is the 

cultural adversity to 
changing and/or 
buying material, 
especially since 

cassava has been 
grown in Brazil for 

generations with little 
change in practices 
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The Mini-Cutting Plot Is The Newest Experimentation 
Between IBC And Dutra

Mini cuttings are 1/10 the weight of 
traditional cuttings and can produce up to 

1:50 multiplication rate per year

Planted in very high density (40,000-
100,000 plants/ha) because they are not 

intended for root production

Only part of his operation that is not 
mechanized

Mini cutting plot is 4 months old; not yet 
being used at scale 

D E M A N D  
P L A N N I N G  &  

O P E R A T I O N S
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Photo Credit: Dr. James LeggDutra (center) describing his mini-cutting technique to Herminio Souza Rocha (left) and Helton Fleck de Silveira (right) of the RENIVA Project
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Financial Sustainability
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Financial Sustainability
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Public Sector Varietal 
Development 

Embrapa relies on federal funding to establish and maintain gene banks, characterize and evaluate varieties, 
assess disease resistance, analyze genetic diversity, cross-breed, and select the best varieties for release through 
the RENIVA Project. Since the program began, 54 varieties of cassava seed have been released by Embrapa.

Non-Profit Organization 
Providing Multiplication 
Research And Scalability 

Instituto Biofábrica de Cacau (IBC) is largely funded by the Bahia state government and manages the multiplication 
research in their facilities. IBC works closely with other state governments and largely pursues an approach to 
deployment whereby the government buys materials and distributes to growers at no cost. In less frequent cases, 
IBC supplies the stems to maniveiro entrepreneurs at little to no cost.

Select Growers Are Willing 
To Pay For Higher Quality 
Planting Material  

Demand for improved seed is being demonstrated at the farm level through the largest and most advanced 
maniveiro entrepreneur in Pará. While the majority of cassava growers still source their materials at no cost, there 
is consistent willingness to incorporate improved materials on portions of their field on the basis that disease 
accumulates in fields and there is benefit in replenishing with clean planting material.

Maniveiros Achieve 
Profitability While 
Providing Clean Planting 
Material To Growers

Maniveiros received start-up support from Embrapa. Through serving and generating demand through local grower 
customers, some Maniveiros are able to make a profitable, sustainable businesses from stem multiplication – both 
of Embrapa varieties and landraces. Successful Maniveiros recognize that their customers will likely want to 
replenish their plant material every ~4-6 years on at least a portion of their land (usually ~20%) and estimate 
demand by variety more on intuition than actual orders.

Private Sector Engagement 
In Promoting Improved 
Seeds And Best 
Agricultural Practices

Private starch players have played a role in receiving Embrapa cassava varieties and multiplying them within their 
production systems (both company-owned farm production and outgrowers within their catchment area). 
Additionally, private biofactories are involved in evaluating improved cassava varieties being tested prior to 
multiplication through the RENIVA system and working with equipment providers to demonstrate benefits of 
mechanized field activities.

B U I L D I N G  
B L O C K S  F O R  

S U C C E S S

Stems
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Financial Sustainability by EGS Value-Chain 
Step

Varietal Development & Breeder 
Seed Management

Basic Seed Production Quality Declared Seed?

Public Sector Funds Varietal 
Development

1% 30% 100%

Public Sector Subsidizes 70% of Basic 
Seed Production Costs, and Sells 
Production to State Governments, 

Biofactories, and CSEs

Maniveiros Fund their Operating 
Costs Through Mini-Stem Sales

F I N A N C I A L  
S U S T A I N A B I L I T Y

Stems
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Enabling
Environment
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Enabling EnvironmentB U I L D I N G  
B L O C K S  F O R  

S U C C E S S
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Partnership With Instituto
Biofabrica de Cacau (IBC)

Embrapa established a partnership with IBC (a non-profit entity) early on in the RENIVA Project to 
provide early generation seed multiplication to supply the country of Brazil. This partnership has 
enabled the RENIVA Project to achieve its objectives of supplying Cassava Seed Entrepreneurs (or 
Maniveiros) with basic seed of improved varieties from Embrapa.

Start Up Of 
Entrepreneurial 
Maniveiros Was De-
risked By The 
Government

Maniveiros receive starter breeder material from Embrapa free of charge and the Brazilian 
government has subsidized the infrastructure cost associated with the establishment of 
decentralized multiplication systems (incl. nursery establishment and irrigation costs). State-level 
extension services were expected to support growers by facilitating the transfer of varieties and 
knowledge from Embrapa/IBC to Maniveiros, but due to funding shortfalls, extension services have 
been severely diminished. In their absence, Maniveiros continue to order basic seed directly from 
IBC and Embrapa provides as-needed assistance with coordination and training.

Embrapa Varieties Are 
Increasingly Preferred By 
Growers

While exact data of the penetration of cassava varieties is unavailable, there is evidence of 
increased  grower acceptance through the work that Maniveiros are doing on the ground. After all, it 
is grower demand that enables Maniveiros to construct a business case around stem production.
The MandiPlus Project, which is also managed by Embrapa, is helping to break the mentality that 
cassava planting material has no intrinsic value. And marketing initiatives are being implemented to 
demonstrate to growers that when planting virus free cuttings, yields may increase between 30 and
40%.

Government is the 
Largest Purchaser of 
Cassava Seed

State governments are the largest buyers of basic seed from IBC and of stems from Maniveiros. 
State governments treat clean planting material as a public good, and purchase and distribute 
stems to smallholder growers.

Embrapa Personnel Have 
Significant Experience In 
Certification

Draft legislation has been proposed by Embrapa to standardize the seed standards for cassava 
seedlings (plantlets produced either by tissue culture os by rapid multiplication, to support 
Maniveiros). In the interim, there are no quality control standards or certification processes in place 
to evaluate the genetic purity of the cassava stems being planted. 
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A Formal Cassava Seed System Does Not Presently 
Exist in Brazil

No formal seed system exists for cassava in Brazil, however, draft legislation has been 
developed and proposed by Embrapa to standardize the crop’s seed standards for cassava 
seedlings (plantlets produced either by tissue culture os by rapid multiplication, to support 
CSEs). In the interim, there are no quality control standards or certification processes in 
place to evaluate the genetic purity of the cassava stems being planted. Below is a 
translated excerpt from Embrapa, which describes the necessity of this effort: 

One of the objectives is that this will take effect under future legislation for the production of 
cassava propagation materials at the federal level, through a specific standardization of the 
Ministry of Livestock and Food Supply. This will enable the Cassava Seed Entrepreneurs 
(CSE) to establish themselves in the certified cassava seed production business, 
contributing to the sustainability of the Brazilian crop and providing an improvement in the 
quality due to the thousands of families who base their nutritional and financial sustenance in 
this important culture. 

E N A B L I N G  
E N V I R O N M E N T
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Brazilian Agricultural Research System Overview

SOURCE: Presentation at the Cassava Value Chains Workshop, CIAT, Cali, Colombia (Published on Sept 15, 2016)

E N A B L I N G  
E N V I R O N M E N T

70 Agricultural 
Universities

17 State Research
Networks

CONSEPA
Conselho Nacional  dos 
Sistemas  Estaduais de 
Pesquisa Agropecuária

Private Sector: Brazil has also an active and growing private sector, which supplies technologies and technical assistance 
mainly in farm inputs and food processing

42 Embrapa Centers



91

Research System ActorsE N A B L I N G  
E N V I R O N M E N T

ACTOR FUNCTION

OEPAS State Agencies of 
Agricultural 
Research 

The role of the OEPAS is to meet state agricultural
demands, whose solutions depend on technological
research, developed by R&D&I centers such as Embrapa 
and other federal institutions

Consepa The National
Council of State 
Agencies for 
Agricultural 
Research

Civil non-profit association, under private law. The Council
is made up of the State Agencies of Agricultural Research 
(Oepas) and is in charge of: 

1) Institutional strengthening of the Oepas
2) Identify the problems and offer recommendations so 

that these organizations can fully correspond to their 
role as promoters of the Brazilian agriculture through 
the research activities
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thank you Mark Nelson
+1 607.592.4947

5550 Wild Rose Lane, Suite 40039
West Des Moines, IA 50266
P:  515.225.2204
F:  515.225.0039

www.contextnet.com
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Thank you for your 
time and support in 
the development of 
the EMBRAPA EGS 

Profile!

A K N O W L E D G E -
M E N T S Stakeholders Consulted

Name Position Organization

Lanns Alves de Almeida Filho General Director Instituo Biofabrica de Cacau in 
Brazil

Herminio Souza Rocha Supervisor, Technology Transfer 
Office and RENIVA Project Leader

EMBRAPA /
RENIVA Project Leader

Aldo Vilar Trindade Assistant Director, Technology 
Transfer Office EMBRAPA

Alfredo Alves Plant Physiologist and 
International Affairs Team Leader EMBRAPA

Helton Fleck de Silveira RENIVA Project Leader EMBRAPA

Eder Jorge de Oliveira Breeder/Researcher, MandiPlus
Project Lead EMBRAPA

Saulo Alves Oliveira Plant Pathologist/Researcher,
MandiPlus Project EMBRAPA

Dr. Carlos Estevão Research Center Head
National Center For Cassava and
Tropical Fruit Research Center (at 
Cruz das Almas)
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Definitions
Breeder seed: Breeder seed is produced by or under the direction of the plant breeder who selected the variety. During breeder seed production, the breeder or an official representative of the breeder selects 
individual plants to harvest, based on the phenotype of the plants. Breeder seed is produced under the highest level of genetic control to ensure the seed is genetically pure and accurately represents the variety 
characteristics identified by the breeder during variety selection.

Basic seed (or Foundation seed): Basic seed is the descendent of breeder or pre-basic seed and is produced under conditions that ensure maintaining genetic purity and identity. When foundation seed is 
produced by an individual or organization other than the plant breeder, there must be a detailed and accurate description of the variety the foundation seed producer can use as a guide for eliminating impurities 
(“off types”) during production. 

Early generation seed: There is no scholarly definition of EGS which has attracted widespread usage in the literature. What the definitions in use share in common is a focus on breeder seed and basic seed 
but almost always in a context that is much wider and more complex than the mention of these two steps would imply.

Formal seed system: The formal seed system is a deliberately constructed system that involves a chain of activities leading to genetically improved products: certified seed of verified varieties. The chain starts 
with plant breeding or variety development program that includes a formal release and maintenance system. Guiding principles in the formal system are to maintain varietal identity and purity and to produce 
seed of optimal physical, physiological, and sanitary quality. Certified seed marketing and distribution take place through a limited number of officially recognized seed outlets, usually for financial sale. The 
central premise of the formal system is that there is a clear distinction between "seed" and "grain." This distinction is less clear in the informal system.

Informal seed system: The informal system also referred to as a local seed system, is based on farmer-saved seed or QDS. Varieties in the informal system may be variants of improved varieties originally 
sourced from the formal system, or they may be landrace varieties developed over time through farmer selection. There is less emphasis on variety identity, genetic purity, or quality seed. The same general 
steps or processes take place in the local system as in the formal sector (variety choice, variety testing, introduction, seed multiplication, selection, dissemination, and storage), but they take place as integral 
parts of farmers' production systems rather than as discrete activities. While some farmers treat "seed" as special, there is not always necessarily a distinction between "seed" and "grain." The steps do not flow 
in a linear sequence and are not always monitored or controlled by government policies and regulations. Rather, they are guided by local technical knowledge and standards and by local social structures and 
norms.

Improved versus landrace/local varieties: Improved varieties are the product of formal breeding programs that have gone through testing and a formal release process. A landrace is a local variety of a 
domesticated plant species which has developed over time largely through adaptation to the natural and cultural environment in which it is found. It differs from an improved variety which has been selectively 
bred to conform to a particular standard of characteristics.

RENIVA Project: RENIVA1, which translates from Portuguese as a Cassava network for multiplication and transference of high quality planting material, is a project designed to increase the availability and 
accessibility of improved seed verities by serving as an intermediary between new varieties and the market. 

MandiPlus Project: Project funded by the Syngenta Foundation and the Bill & Melinda Gates Foundation for the purpose of developing an optimized cassava stake production system 

Maniveiros or Cassava Seed Entrepreneurs (CSEs): technical growers selected by Embrapa and state-level extension services who propagate ‘basic’ stems of  virus-free Embrapa and landrace varieties 
received directly from Instituto Biofábrica de Cacau and/or from their state extension. CSEs sell propagated stems to local growers for cassava root cultivation. 

(1) In Portuguese, ‘maniva’ is a cassava cutting and ‘rede’ is network. The name RENIVA is a blend of the two. 
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Cassava Production Methods in Brazil
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Cassava Production Methods in Brazil – Planting
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Cassava Production Methods in Brazil – Harvesting
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Cassava Production Methods in Brazil – Processing 
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Main Cassava Constraints in Brazil
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Cassava Green Mites (CGM) Whitefly

Hornworm Mealybug (MB)

Photos: A.Alves; A.Bellotti; M. Dita

Cassava Vein Mosaic
Virus (CsCMV)

Cassava Common 
Mosaic Virus

Drought and Poor Soils

Photo: Revista Veja Photo: A.Alves

Postharvest Physiological Deterioration (PPD) 

• PPD initiates within 24 – 48 hours after harvest
• Roots become unfit for food and market

• Price discounts and economic losses

Frogskin
Disease

Photos: Eder Oliveira
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BRS Aramaris
(starch and root rot resistance)

Root yield 29.6 t/ha DM 34% Root yield 43 t/ha

Ministry of Agriculture,
Livestock and Food Supply

BRS Formosa
(starch and bacteriosis resistant)
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BRS Ararí
(starch and semi-arid)

Root yield 14.6 t/ha DM 38.8%

BRS Mani Branca     
(starch and semi-arid)

Root yield 27.6 t/ha DM 35.2%

Ministry of Agriculture,
Livestock and Food Supply
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BRS Rosada
(fresh consumption, high lycopene)

Root yield 33.8 t/ha DM 25.6%

BRS Kiriris
(starch and root rot resistance)

Root yield 33.8 t/ha DM 30.0%

Ministry of Agriculture,
Livestock and Food Supply
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BRS Gema de Ovo
(fresh consumption, high carotene)

Root yield 28.3 t/ha DM 40.1%

BRS Dourada 
(fresh consumption and high carotene)

Root yield 33.8 t/ha DM 40.6%

Ministry of Agriculture,
Livestock and Food Supply
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Varieties BRS Rosada, BRS Dourada, BRS Gema de Ovo (rich in 
lycopene or carotene)

Ministry of Agriculture,
Livestock and Food Supply
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BRS Mulatinha
(starch and semi-arid)

Root yield 24.6 t/ha DM 36.5%

BRS Prata
(starch and semi-arid)

Root yield 31.7 t/ha DM 36.3%

Ministry of Agriculture,
Livestock and Food Supply
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BRS Guaíra 
(starch and semi-arid)

Root yield 31.4 t/ha DM 36%

Aipim Brasil
(starch and semi-arid)

Root yield 15 t/ha DM 25%

Ministry of Agriculture,
Livestock and Food Supply
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