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OUTPUT 1
Genetic base of cassava and related Manihot species evaluated and available
for cassava improvement: higher nutritional quality

Variation of quality traits in cassava roots evaluated in landraces and 1-1
improved clones (Euphytica).

Variation in crude protein content in cassava (Manihot esculenta Crantz) 1-9
roots.

Reduction or delay of post-harvest physiological deterioration in high- 1-12
carotene cassava roots.

Effect of processing on carotenes present in cassava roots. 1-17

Evaluation of different storage conditions of carotenes from fresh and 1-24
processed cassava roots.

Measurement of genotype by environment effect on carotene, Fe and Zn 1-25

contents in cassava roots.

OUTPUT 2
Genetic base of cassava and related Manihot species evaluated and available
for cassava improvement: higher commercial value

A cassava-breeding scheme based on the production of doubled-haploids 2-5

Mutagenesis and the “TILLING” system. 2-7

Recurrent selection to increase and reduce amylose proportion in the root 2-9
starch of cassava.

High-capacity starch quality laboratory 2-11

OUTPUT 3

Development of new genetic stocks and improved gene pools for their
evaluation in key target environments

Selection of progenitors based on previous cycle results and information 3-1
from other outputs (i.e., resistance/tolerance, root quality traits, etc.).

Establishment of crossing blocks and production of recombinant seed from 3-4
previously established blocks.

Generation and distribution of advanced breeding materials for National 3-6
Programs.

Selection of recombinant progenies for broad and specific adaptation within 3-8
major agro-ecosystems.

Precision of selection in early stages of cassava genetic improvement. 3-13

(Manuscript submitted to Crop Science)
OUTPUT 4
Development of genetic stocks and improved gene pools adapted to the sub-

humid environments

Evaluations and selections in the sub-humid environment. 4-1
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OUTPUT 5
Development of genetic stocks and improved gene pools adapted to the sub-
humid environments

Evaluations and selections in the Acid Soils Environment 5-1

OUTPUT 6
Development of genetic stocks and improved gene pools adapted to the sub-
humid environments

Evaluations and selections in the Mid-altitude Valleys 6-1
OUTPUT 7

Development of genetic stocks and improved gene pools adapted to the sub-
humid environments

Evaluations and selections in Cérdoba and Sucre Departments 7-1

Evaluations and selections in Middle-Magdalena River Region. 7-4

Evaluations and selections in Tolima-Huila Departments Region. 7-6

Evaluations and selections in the Highlands Region. 7-7

OUTPUT 8

Collaboration with other institutions, scientific meetings, and publications

Support national programs that have traditionally collaborated with CIAT in 8-1
the development and improvement of cassava.

Development of collaborative projects with partners in Africa, Asia and Latin 8-3
America and the Caribbean.

The collaboration with Colombia. 8-5

Scientific meetings and publications. 8-10

OUTPUT 9

Activities related with the maintenance of the germplasm bank of cassava
and other Manihot species. Basic genetic studies

Maintenance of Manihot germplasm bank in the field. 9-1

Evaluation of M. esculenta and related species from the germplasm 9-4
collection for useful traits, particularly for higher protein content in the
roots.

Evaluation of segregation of carotene content in self-pollinated progenies 9-5
from selected clones.

Evaluation of segregation of traits related to Post-Harvest Physiological 9-7
Deterioration.

Development of a quantitative genetics estimate of the standard error for 9-8

test for epistasis.
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OUTPUT 10
Breeding for insect and other arthropods resistance and development of
alternative methods for their control

Evaluation of cassava germplasm for resistance to whiteflies 10-1
(Aleurotrachelus socialis) during 2003-2004.
Evaluation of whitefly (Aleurotrachelus socialis) populations and damage on 10-12

cassava genotypes from GM and CM families (developed for genome
mapping studies for root dry matter) at Santander de Quilichao, 2004.

Intrinsic rate of increase of Biotype “B” Bemisia tabaci on two African 10-13
cassava genotypes MNg 2 and MNg 11.

Studies on the biology and behavior of biotype “B” of Bemisia tabaci on a 10-19
wild Manihot sp, M. flabellifolia.

Evaluation of cassava germplasm in several breeding and genetic trials for 10-23
insect and mite pest damage at several localities on the Colombia Atlantic
Coast.

Observations on the incidence, damage and behavior of whitefly (A. socialis), 10-38

mites (O. peruvianus) and other arthropod pests in germplasm (breeding)
trials on the Atlantic Coast of Colombia.

Cassava germplasm evaluations to identify resistance to the cassava green 10-39
mite, Mononychellus tanajoa.

Testing of transgenic cassava (Africa genotype TMS 60444) plants displaying 10-48
indications of resistance to the cassava hornworm, Erinnyis ello.

Determining the plant metabolites involved in whitefly (Aleurotrachelus 10-51
socialis) resistant cassava varieties, MEcu 64, MEcu 72 and MPer 334.

OUTPUT 11

Disease Resistance in Cassava

Characterizing cassava genotypes for their reaction to super-elongation 11-1
disease (SED) under greenhouse conditions, using different isolates

Characterizing cassava genotypes for their reaction to cassava bacterial 11-3
blight (CBB) under greenhouse conditions, using different isolates

Evaluating cassava genotypes for their resistance to super-elongation 11-6
disease (SED) in Santander de Quilichao, Department of Cauca, Colombia

Evaluating cassava genotypes growing in Pescador, Department of Cauca, 11-7
Colombia, for their resistance to Phytophthora root rots (PRRs)

Evaluating of cassava genotypes growing in the departments of Sucre and 11-8
Cordoba, for their resistance to FSD and SED.

Identifying the association between foliar resistance and root resistance to 11-8

Phytophthora tropicalis. Determining resistance in roots and leaves to P.
tropicalis during its penetration and post-penetration phases.

Determining the biochemical markers and agronomic traits associated with 11-17
resistance to root rot caused by Phytophthora tropicalis

Determining the QTLs that most contribute to phenotypic variance of 11-36
resistance to Phytophthora root rots, and identifying the linkage group(s)
where they are located

Detecting phytoplasmas in cassava affected by frogskin disease (FSD), using 11-39
nested PCR.
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Identifying phytoplasmas by sequencing PCR products 11-44
Designing specific primers for high-specificity detection of a phytoplasma 11-48
associated with frogskin disease (FSD) of cassava

Detecting phytoplasmas by electron microscopy 11-50

To develop and validate sustainable methods to prevent and control FSD 11-53
and SED.

Multiplying cassava genotypes to ensure sufficient cuttings for disease- 11-53
resistance evaluations

DNA sequence analysis of specific regions of cassava resistance genes 11-53
analogs (RGAs).

Training researchers from Latin America, the Caribbean, and Africa on 11-55
managing cassava diseases and research technology

Train students, farmers, technicians, and researchers through field days 11-56

and meetings on modern, sustainable, cassava production systems in
different regions of Colombia to manage major cassava diseases,
emphasizing selection of stem cuttings

Publications in 2004 11-57

Two postgraduate theses in cassava for the Universidad Nacional de 11-58
Colombia (Palmira) and the Universidad de los Andes (Bogota, Colombia)

Two undergraduate theses currently being undertaken in cassava for the 11-59
Universidad de Caldas, Manizales, Colombia

Concept notes and projects developed. 11-59

OUTPUT 12

Development and use of biotechnology tools for cassava improvement

Molecular Marker-Assisted Breeding for Resistance to the Cassava Mosaic 12-1
Disease in Latin American Cassava Gene Pools

Molecular Marker-Assisted and Farmer Participatory Improvement of 12-3
Cassava Germplasm for Farmer/Market Preferred Traits in Tanzania

Genetic Mapping of Genes Involved in the Biosynthesis of Beta-carotene 12-10

Progress in Genetic Mapping of Dry Matter Content (DMC) in Cassava 12-12

QTL Mapping of Cyanogenic Glucoside Content in a S; Population derived 12-18
from MTAI8 and Candidate Gene Mapping of Two Cytochrome P-450
Biosynthetic Genes (CYP79D1 Y CYP79D2)

Development of Mapping Populations for Gene Tagging of Post Harvest 12-22
Physiological Deterioration (PPD), Resistance to Hornworms and Whiteflies
Found in Wild Relatives of Cassava

Generation Challenge Program: Comparison of Simple Sequence Repeats 12-24
(SSR) and Diversity Array Technology (DArT) Markers for Structural
Characterization of Diversity in Cassava

Generation Challenge Program: Assembling Germplasm and Molecular 12-28
Markers Sets for Analysis of Structural Diversity in Cassava

Analysis of genetic diversity in a cassava germplasm collection from Cuba 12-34
using SSR markers

Studies in Market Preferences of Cassava Cultivars in Malawi using SSR 12-38
Markers

Data base of the Molecular Diversity Network of Cassava (MOLCAS) 12-41

Mining the Primary Gene Pool of Cassava: Introgression of High Root Protein 12-42

from Accessions of Manihot esculenta sub spp Fabellifolia and Manihot
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Tristis into Cassava

Mining the Primary Gene Pool: Green Mites (CGM) Resistance Genes from 12-48
Manihot tristis.

Identification of Naturally Occurring and Irradiation-Induced Mutant GBSSI 12-50
Alleles of Cassava in a Heterozygous Genetic Background

Molecular Characterization of A Putative Waxy Cassava Starch GMO 12-55
Obtained by Anti-sense Mediated Silencing of the Granule Bound Starch
Synthase I (GBSSI) gene

Modification of Flowering in Cassava 12-58

Construction of a TME-3 Bacterial Artificial Chromosome (BAC) Library and 12-61
Development of a BAC Contig around a CMD Resistance Gene

Isolation of Full-Length cDNA Clones of Transcripts Differentially Expressed 12-65
Between Full-Sib Genotyped Resistant and Susceptible to the Cassava
Mosaic Disease (CMD).

Embryo Rescue of Sexual Seeds from BC,; Families for Molecular Marker- 12-68
Assisted Selection (MAS) for Resistance to Cassava Green Mites (CGM) and
the Cassava Mosaic Disease (CMD)

Dissemination of Improved Cassava Varieties and Management of Genetic 12-71
Stocks as Tissue Culture Plantlets

A Simple Method for the Rapid Multiplication of Clean Cassava Planting 12-74

Material
Training 12-77
Trips 12-78
Publications 12-78
Project Funded and in Review with Donors 12-79
OUTPUT 13

Integrated cassava-based cropping systems in Asia: Widespread adoption of
farming practices that enhance sustainability

Soil fertility maintenance through the application of chemical fertilizers, or 13-1
the use of intercropping, green manuring, alley cropping and crop
rotations.

Development of efficient and economical soil preparation practices. 13-4

Determination of the response to various methods of application of Zn in 13-8
calcareous soils.

Evaluation of cassava varieties and determination of optimum plant spacing 13-10
for cassava leaf production.

Conducting FPR trials on varieties, fertilization, weed control, green 13-14

manures, intercropping, erosion control and pig feeding in Thailand,
Vietnam and China.

Enhancing adoption of new varieties and improved management practices 13-21
through farmer participatory research (FPR) and extension (FPE) activities.

Assessing the impact of the project on adoption of new technologies in 13-23
Thailand and Vietnam

Exploring institutional arrangements for collaboration in the new Nippon 13-27

Foundation-funded cassava project in Laos and Cambodia, and the
ACIAR-funded cassava project in Indonesia and East Timor.

Implementing the new Nippon Foundation-funded Cassava Project in Lao 13-29
PDR and Cambodia
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