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R&D in Agriculture: a bulletin on information resources

AIMS AND SCOPE

The R&D in Agriculture: a bulletin on information resources aims to guide CARDI staff and other
agricultural stakeholders in the Caribbean Community (CARICOM) and abroad to articles, journals,
books, audio-visual materials, institutions and events on the following:

Commodities
¢ Roots & tubers (cassava, sweet potatoes)
e (Cereals & grain legumes
® Hot peppers
® Fruits & vegetables
e  Small ruminants

Thematic Areas
e Protected agriculture
¢ Emerging issues (agro-energy, herbals, organics)
e Soil & water management
e Risk management (climate change, invasive species)
e  Germplasm
e Biotechnology
e Feeds and feeding systems

These are the priority commodities and thematic areas in the Medium-Term Plan
(2011/2013) of the Caribbean Agricultural Research and Development Institute (CARDI). They were
identified after consultation with our CARICOM member states and contribute to the implementation of
the Jagdeo Initiative and the Regional Transformation Programme (RTP) for Agriculture.

Short bibliographic references to publications, brief descriptions of the research and services of relevant
institutions, as well as lists of events are presented in this publication. Where possible a web address
(URL) is provided so that readers may visit the webpage / website and access the full abstract, summary,

document, or details for the acquisition of the resource.

Issues of this publication are available on our website, www.cardi.org, under the Publications section.

Frequency: Biannual
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COMMODITIES: CROPS

PESTS & DISEASES:

Plantwise
Plantwise is an initiative, led by CABI, to improve food security and the lives of the rural poor by reducing crop
losses. http://www.plantwise.org/

Plantwise is gathering and disseminating knowledge in two ways:
1) via a network of plant clinics in the developing world to help the poorest farmers
http://www.plantwise.org/default.aspx ?site=234&page=4268

2) internationally via the Knowledge Bank

brings together key plant health information from across the world, including a useful diagnostic tool and factsheet
library to help diagnose and manage plant health problems. The Plantwise map allows global pest and crop
distribution to be mapped alongside other key information such as climate zones. If you want quick access to
information for a particular country, select a country from the dropdown above to see a custom-made information
portal for that region and click Continue.

http://www.plantwise.org/KnowledgeBank/Home.aspx

Mass-rearing of insects for pest management: challenges, synergies and advances from
evolutionary physiology

Jesper G. Sgrensen, Matthew F. Addison, John S. Terblanche

2012. Crop Protection 38:87-94

Abstract

Mass- and laboratory-rearing of insects is a key component of several integrated pest management strategies.
However, mass- or laboratory-rearing can have dramatic effects on insect performance via laboratory adaptation,
inbreeding depression, inadvertent selection or through direct rearing effects (e.g. crowding and artificial diets).
Thus, when rearing insects intended for field release, or when research is intended to reflect wild population
performance, there is a need to establish quality under these conditions. In reality, however, much of the focus on
quality control of mass- or laboratory-reared insects concerns maintenance of facility output (i.e. numbers) and, to a
much lesser extent, individual trait effects (e.g. mating competitiveness or field flight performance). This is due to
both practical issues (time or budget constraints), but also to limited understanding of the relationship between
laboratory and field assays and the basic biology of the species. Regardless, trait performance is widely
acknowledged as an essential factor in integrated pest management success. Recent studies on basic insect biology
have made significant progress in understanding several aspects of field performance, such as the ability for thermal
treatments to mitigate poor performance via phenotypic plasticity or the effects of artificial selection, and have
lessons which may transfer to applied quality control for pest management. Here, we review the key challenges
faced in insect rearing when focussing on quality control for field performance, some major recent advances in
understanding field performance of insects in relation to environmental factors (e.g. thermal adaptation), and the
potential synergies between basic biology and quality control research foci.
http://www.sciencedirect.com/science/article/pii/S0261219412000853
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Pathogenicity of Paecilomyces tenuipes to diamond back moth, Plutella xylostella at three
temperatures in Trinidad

A. Baksh and A. Khan

2012. International Journal of Agriculture & Biology 14:261-265

Abstract

The aim of this study was to conduct laboratory and field evaluations to determine the potential of Paecilomyces
tenuipes as a biological control agent of Plutella xylostella. P. tenuipes radial diameter increased linearly for
cultures at 20, 25 and 30°C with no growth at 35°C. Colony growth rate as measured by the time for 50% conidial
germination (GT50) was fastest at 25°C (1.409 + 0.058 um h™') and approximately double that at either 20 or 30°C.
A LCsy of 1.09 x 10° spores/mL at 25°C caused the highest mortality to 3" instar P. xylostella larvae. The LTs, at
this concentration and temperature was 3.28 days. Percentage mycosis for both larvae (66.7%) and pupae (57.0%) of
P. xylostella under field conditions was highest 7 days post first fungal application. P. fenuipes caused mean
mortalities of 17.8% and 21.7% to larvae and pupae, respectively over a 25 day period.

Keywords: Conidial germination; Paecilomyces tenuipes; Mortality; Plutella xylostella
http://www.fspublishers.org/ijab/past-issues/IIABVOL 14 NO_2/17.pdf

Wolbachia in a major African crop pest increases susceptibility to viral disease rather than
protects.

Robert I. Graham, David Grzywacz, Wilfred L. Mushobozi, Kenneth Wilson

2012. Ecology Letters 15:993-1000

Abstract

Wolbachia are common vertically transmitted endosymbiotic bacteria found in < 70% of insect species. They have
generated considerable recent interest due to the capacity of some strains to protect their insect hosts against viruses
and the potential for this to reduce vector competence of a range of human diseases, including dengue. In contrast,
here we provide data from field populations of a major crop pest, African armyworm (Spodoptera exempta), which
show that the prevalence and intensity of infection with a nucleopolydrovirus (SpexNPV) is positively associated
with infection with three strains of Wolbachia. We also use laboratory bioassays to demonstrate that infection with
one of these strains, a male-Kkiller, increases host mortality due to SpexNPV by 6-14 times. These findings suggest
that rather than protecting their lepidopteran host from viral infection, Wolbachia instead make them more
susceptible. This finding potentially has implications for the biological control of other insect crop pests.
Keywords: African armyworm; arthropod; baculovirus; insect outbreak; male-killing; nucleopolyhedrovirus;
parasite; Spodoptera; symbiosis; Wolbachia
http://onlinelibrary.wiley.com/doi/10.1111/j.1461-0248.2012.01820.x/abstract

Weather-related forecasting models and pest management in agriculture. Part 1: benefits and
required inputs

Anil Sinha

2011. St. Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development Institute.
(CARDI Factsheet BZ/001/11)

This is first of a two-part series on Weather-related forecasting models and pest management in agriculture. This
part discusses the benefits of these models and the information required to develop the models. Part 2 will outline
how the models are used, their development and implementation.
http://www.cardi.org/wp-content/uploads/2012/05/Weather-related-forecasting-models-and-pest-management-in-
agri-Part-1.pdf

CARDI Factsheets - Crops available at http://www.cardi.org/cardi-publications/factsheets/crops/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org
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Weather-related forecasting models and pest management in agriculture. Part 2: application,
model development and implementation.

Anil Sinha

2011. St. Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development Institute
(CARDI Factsheet BZ/002/11)

This is second and final part in the Weather-related forecasting models and pest management in agriculture series.
Part 2 outlines how these models are used, their development and implementation.
http://www.cardi.org/wp-content/uploads/2012/05/W eather-related-forecasting-models-and-pest-management-in-
agri-Part-2.pdf

CARDI Factsheets - Crops available at http://www.cardi.org/cardi-publications/factsheets/crops/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org

COMMODITIES: ROOTS & TUBERS

CASSAVA:

The Cassava handbook: a reference manual based on the Asian Regional Cassava Training
Course, held in Thailand

R.H. Howeler (editor)

2011. Centro Internacional de Agricultura Tropical (CIAT). 810 pages

"The Cassava Handbook is an in-depth, exhaustive — but by no means exhausting — compendium of nearly four
decades of CIAT research into one of the world’s most important — yet criminally unsung — food and industrial crops
grown by smallholders." ... All you need to know about Cassava... but were too afraid to ask, CIAT News 2 August 2012

Download book at
http://ciat-library.ciat.cgiar.org/Articulos_ciat/biblioteca/The%20Cassava%20Handbook%202011.pdf

Commercial cassava production

P. Titus, J. Lawrence and A. Seesahai

2011. Basseterre, St. Kitts and Nevis: Caribbean Agricultural Research and Development Institute
(CARDI Technical Bulletin)

Preface

This technical bulletin is a new guide to cassava production in the Caribbean following varietal evaluations
conducted at the field station of the Caribbean Agricultural Research and Development Institute (CARDI) in Saint
Vincent and the Grenadines. The bulletin updates a CARDI factsheet produced by Frances Chandler in 1992
entitled, ‘Commercial Cassava Production’. Information from the International Centre for Tropical Agriculture
(CIAT) in Columbia and the Latin America and Caribbean Consortium to support Cassava Research and
Development(CLAYUCA) provided additional agronomic data.

Available on CARDI website at http://www.cardi.org/wp-content/uploads/2011/02/Commercial-Cassava-
Production-Technical Bulletin-Final.pdf

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org
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Cassava Special issue. Tropical Plant Biology, Volume 5, Number 1 - March 2012
http://www.springerlink.com/content/1935-9756/5/1/

The Global Cassava Partnership for the 21st Century (GCP21)
C. M. Fauquet, N. J. Taylor and J. Tohme

2012. Tropical Plant Biology 5:4-8 (Cassava Special issue)
http://www.springerlink.com/content/kh7tu5v482rp3266/

Is cassava the answer to African climate change adaptation?

Andy Jarvis, Julian Ramirez-Villegas, Beatriz Vanessa Herrera Campo and Carlos Navarro-Racines

2012. Tropical Plant Biology 5:9-29 (Cassava Special issue)

Abstract

This paper examines the impacts of climate change on cassava production in Africa, and questions whether cassava
can play an important role in climate change adaptation. First, we examine the impacts that climate change will
likely have on cassava itself, and on other important staple food crops for Africa including maize, millets, sorghum,
banana, and beans based on projections to 2030. Results indicate that cassava is actually positively impacted in
many areas of Africa, with —3.7% to +17.5% changes in climate suitability across the continent. Conversely, for
other major food staples, we found that they are all projected to experience negative impacts, with the greatest
impacts for beans (—16% = 8.8), potato (—14.7 + 8.2), banana (—2.5% *4.9), and sorghum (—2.66% + 6.45). We then
examined the likely challenges that cassava will face from pests and diseases through the use of ecological niche
modeling for cassava mosaic disease, whitefly, brown streak disease and cassava mealybug. The findings show that
the geographic distribution of these pests and diseases are projected to change, with both new areas opening up and
areas where the pests and diseases are likely to leave or reduce in pressure. We finish the paper by looking at the
abiotic traits of priority for crop adaptation for a 2030 world, showing that greater drought tolerance could bring
some benefits in all areas of Africa, and that cold tolerance in Southern Africa will continue to be a constraint for
cassava despite a warmer 2030 world, hence breeding needs to keep a focus on this trait. Importantly, heat tolerance
was not found to be a major priority for crop improvement in cassava in the whole of Africa, but only in localized
pockets of West Africa and the Sahel. The paper concludes that cassava is potentially highly resilient to future
climatic changes and could provide Africa with options for adaptation whilst other major food staples face
challenges.

Keywords: Cassava; Climate change; EcoCrop; Africa; Breeding; Pests and diseases
http://www.springerlink.com/content/n36675226277455i/

Examining cassava’s potential to enhance food security under climate change

David M. Rosenthal and Donald R. Ort

2012. Tropical Plant Biology 5:30-38 (Cassava Special issue)

Abstract

Approximately 925 million people are undernourished and almost 90% of these people live in Sub-Saharan Africa
(SSA), Asia and the Pacific. Sub-Saharan Africa, in particular, continues to have the highest proportion of
chronically hungry individuals, where 1 in 3 (ca. 240 million) are undernourished in terms of both food quantity and
nutrition. The threat of substantial changes in climate raises concerns about future capacity to sustain even current
levels of food availability because climate change will impact food security most severely in regions where
undernourishment is already problematic. Estimates of future climate change impacts on crops vary widely,
particularly in Africa, due in part to a lack of agricultural and meteorological data. To more accurately predict future
climate change impacts on food security we must first precisely assess the impact of climate change drivers on crops
of food insecure regions. Recent advances in biofortification, a substantial yield gap, and an inherent potential to
respond positively to globally increasing CO, levels are synergistic and encouraging for cassava in an otherwise
bleak global view of the future of food security in the developing world.

Keywords: Manihot esculenta ; Cassava; Elevated CO,. Tropospheric ozone; Food shortages; Global change; Root
crop

http://www.springerlink.com/content/d22758 1n22888381/
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Cassava production and pest management: present and potential threats in a changing
environment

Anthony Bellotti, Beatriz Vanessa Herrera Campo and Glenn Hyman

2012. Tropical Plant Biology 5:39-72 (Cassava Special issue)

Abstract

Cassava is attacked by a complex of arthropod pests across the tropical regions of the world where the crop is
grown. Root yield losses have been recorded for several pests, including mites, mealybugs, whiteflies, hornworm,
lacebugs, thrips and burrower bugs. Agronomic characteristics such as vegetative propagation, a long growth cycle,
drought tolerance, staggered planting dates and intercropping contribute to the considerable diversity of pests that
feed on the crop. The dynamics of cassava production are evolving as trends in the food, feed and industrial starch
sector are leading to an increased demand for high quality starches. The resulting shift to larger scale production
units, expansion of cultivated area and modifications in crop management combined with the effects of climate
change, especially warmer temperatures and altered rainfall patterns, affect the occurrence and dynamics of
arthropod pests in cassava agro ecosystems. Data is presented to describe the effects of temperature and dry seasons
on key pest species. Whiteflies, mites and mealybugs register a suitability increase in the same areas in South
America: Northeastern Brazil, Northern Argentina, South-Central Bolivia, and Southwest Peru. In Africa increases
are projected in Southeast Africa and Madagascar. In Asia, regions with greater projected suitability for these pest
species are Coastal India and Southeast Asia. Future trends and important criteria that will influence the severity and
management of key pests are discussed.

Keywords: Cassava arthropod pests; Mites; Mealybugs; Whiteflies; Hornworms; Climate change; Bioecology; Pest
management; Pest distribution; Weighted overlay

http://www.springerlink.com/content/6u7862v747662664/

Cassava breeding: current status, bottlenecks and the potential of biotechnology tools

Hernén Ceballos, Peter Kulakow and Clair Hershey

2012. Tropical Plant Biology 5:73-87 (Cassava Special issue)

Abstract

Cassava is an important energy source in the diets of millions of people in tropical and subtropical regions of the
world. It is a key subsistence crop, and its industrial uses are steadily growing. In spite of its economic and social
relevance, relatively little investment has been made for research on cassava. However, conventional breeding
resulted in more stable production through enhanced tolerance to biotic and abiotic stresses; increased productivity,
both in fresh root production and increased dry matter content; and, more recently, improvements in qualitative traits
such as starch quality and increased carotenoids content. The inbreeding of cassava has been identified as a key step
for more efficient genetic improvement of the crop, therefore, research is underway to develop protocol(s) for the
production of doubled haploids. Marker-assisted selection has been successfully applied to cassava, but in a more
modest scale compared with other crops. More support and emphasis is needed on practical applications of
molecular marker technology in cassava improvement. The availability of more efficient genotyping approaches and
the cassava genome sequence promise to increase the impact of biotechnology tools on cassava improvement.
Efficient and reliable phenotyping of cassava remains a challenging goal to achieve in the near future.

Keywords: Phenotypic recurrent selection; Heterosis; Genetic variability; Biotic and abiotic stresses; Industrial uses
http://www.springerlink.com/content/k45187wv483q0u22/

The cassava genome: current progress, future directions

Simon Prochnik, Pradeep Reddy Marri, Brian Desany, Pablo D. Rabinowicz and Chinnappa Kodira, et al.
2012. Tropical Plant Biology 5:88-94 (Cassava Special issue)

Abstract

The starchy swollen roots of cassava provide an essential food source for nearly a billion people, as well as
possibilities for bioenergy, yet improvements to nutritional content and resistance to threatening diseases are
currently impeded. A 454-based whole genome shotgun sequence has been assembled, which covers 69% of the
predicted genome size and 96% of protein-coding gene space, with genome finishing underway. The predicted
30,666 genes and 3,485 alternate splice forms are supported by 1.4 M expressed sequence tags (ESTs). Maps based
on simple sequence repeat (SSR)-, and EST-derived single nucleotide polymorphisms (SNPs) already exist. Thanks
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to the genome sequence, a high-density linkage map is currently being developed from a cross between two diverse
cassava cultivars: one susceptible to cassava brown streak disease; the other resistant. An efficient genotyping-by-
sequencing (GBS) approach is being developed to catalog SNPs both within the mapping population and among
diverse African farmer-preferred varieties of cassava. These resources will accelerate marker-assisted breeding
programs, allowing improvements in disease-resistance and nutrition, and will help us understand the genetic basis
for disease resistance.

Keywords: Cassava; 454-sequencing; Linkage mapping; Genotyping by sequencing; Polymorphism; Crop
improvement

http://www.springerlink.com/content/9375676h23w12532/

Molecular markers and their application to cassava breeding: past, present and future

Morag Ferguson, Ismail Rabbi, Dong-Jin Kim, Melaku Gedil and Luis Augusto Becerra Lopez-Lavalle,
et al.

2012. Tropical Plant Biology 5:95-109 (Cassava Special issue)

Abstract

The advent of relatively low-cost, massively parallel, high-throughput genome sequencing and the resultant
availability of high density markers are revolutionizing the ways in which molecular markers can be applied to plant
breeding. With the availability of the draft cassava genome sequence, the cassava community is poised to take
advantage of these new tools. Here we review the development of molecular markers applied to cassava breeding
and describe the achievements that have been made using predominantly simple sequence repeat (SSR) markers. At
this time of change, we report on the curation of 3,367 published and unpublished SSR primer pairs and provide a
non-redundant database. We also describe ways in which new tools, particularly single nucleotide polymorphism
(SNP) markers, can be applied to the development of high density maps and to fine mapping, association mapping,
gene discovery, transcript profiling, inbred line development and the prediction of heterosis, gene mining in wild
species and introgressions, and genome-wide approaches, including marker-assisted recurrent selection (MARS) and
genomic selection (GS). Where applicable we describe how these tools are already being applied for amassing
genetic gain in cassava.

Keywords: Single nucleotide polymorphism (SNP) markers; Marker-assisted breeding; Simple sequence repeat
(SSR) markers; Manihot esculenta

http://www.springerlink.com/content/83818u0522773248/

RIKEN Cassava Initiative: establishment of a cassava functional genomics platform

Yoshinori Utsumi, Tetsuya Sakurai, Yoshimi Umemura, Sarah Ayling and Manabu Ishitani, et al.

2012. Tropical Plant Biology 5:110-116 (Cassava Special issue)

Abstract

Cassava (Manihot esculenta Crantz) is an important tropical root crop that provides food security and income
generation for many farmers. Cassava ranks as the third most important source of calories in the tropics and provides
sustenance to 800 million people worldwide. Cassava is also an efficient source of modified starch and bioethanol.
In spite of the many advantages and high potential of cassava, the research community lacks functional genomic
resources. Therefore, RIKEN has been working to establish a cassava functional genomics platform, which includes
full-length cDNAs, DNA microarrays, transformation capabilities, and a searchable database in collaboration with
the International Center for Tropical Agriculture (CIAT) of Colombia and Mahidol University of Thailand. In this
review, we summarize the present status and future perspectives of our cassava functional genomic approaches.
Keywords:  Cassava;  Functional  genomics;  Full-length cDNAs; DNA  microarray;  Database
http://www.springerlink.com/content/q7wj124191250553/
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Cassava bacterial blight: using genomics for the elucidation and management of an old

problem

Camilo E. Lépez and Adriana J. Bernal

2012. Tropical Plant Biology 5:117-126 (Cassava Special issue)

Abstract

Bacterial Blight is an important disease of cassava, causing losses that have resulted in historical famines in certain
growing zones. The disease is caused by Xanthomonas axonopodis pv. manihotis, a gram-negative rod that belongs
to the gammaproteobacteria. In this review, we describe the pathosystem and the recent studies that have been
undertaken to elucidate both susceptibility and resistance mechanisms in cassava, with the hope of generating
resistant plants using biotechnology. We first describe studies of the pathogen, including pathogen population
changes through time as well as genomic tools that have recently been generated to determine pathogenicity factors.
Secondly, we discuss mechanisms of disease resistance that have been elucidated in recent years and how these
mechanisms could be used for the generation of improved plants resistant to CBB.

Keywords: Cassava bacterial blight; Cassava genomics; Pathogenomics; Effector proteins; Disease resistance
http://www.springerlink.com/content/u022540232148763/

A high-throughput platform for the production and analysis of transgenic cassava (Manihot

esculenta) plants

Nigel Taylor, Eliana Gaitan-Solis, Theodore Moll, Brent Trauterman and Tira Jones, et al.

2012. Tropical Plant Biology 5:127-139 (Cassava Special issue)

Abstract

A platform for high-throughput production and analysis of transgenic cassava (Manihot esculenta) has been
developed for the variety 60444 and implemented to generate plants expressing traits for nutritional enhancement,
modified metabolism, promoter analysis and disease resistance. Over a three and a half year period this system has
been utilized to produce more than 3500 independent transgenic plant lines from 50 different genetic constructs
within a single laboratory. Plants recovered through this system have proven robust and efficacious for engineered
traits under greenhouse conditions and within the first confined field trials of transgenic cassava carried out in
Uganda, Kenya, Nigeria and Puerto Rico. Detailed procedures are described for the operation of this platform,
including all steps in tissue culture, genetic transformation, copy number estimation, greenhouse establishment for
shoot and storage root formation and systems for centralized quality control, transgenic plant tracking and regulatory
compliance. In addition to providing reliable transgenic plant production for proof of concept studies in the variety
60444, the systems implemented and described here form the structure for high throughput production of transgenic
farmer-preferred cultivars of cassava.

Keywords: Cassava; DNA genomic dot blot; Friable embryogenic callus; Genetic transformation
http://www.springerlink.com/content/r0q0371431ulp847/

Information resources for cassava research and breeding

Sarah Ayling, Morag Ferguson, Steve Rounsley and Peter Kulakow

2012. Tropical Plant Biology 5:140-151 (Cassava Special issue)

Abstract

Cassava is a globally important food security and industrial crop produced for food, feed, starch and biofuel.
Cassava is drought-tolerant and can grow in poor soils. Roots can be stored in the ground for long periods as part of
intact growing plants, allowing flexible harvest times for poor farmers in the tropics. In addition, due to cassava’s
inherently high starch content, it is a popular source of carbon for industrial purposes and increasingly biofuel. It is,
however, relatively low in nutrients and susceptible to several pests and diseases, including attacks from whitefly,
mealybug, green mite, cassava mosaic viruses and cassava brown streak viruses. A number of groups worldwide are
working to improve cassava by conventional breeding, by molecular marker-aided breeding, and through the use of
transgenic approaches. To facilitate the work of these groups, easy access to up-to-date and integrated information
resources are essential to enable knowledge sharing and data mining. Here we review the information resources
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currently available to breeders and researchers and discuss future directions for the cassava community’s data
integration and curation.

Keywords: Database; Informatics; Manihot esculenta; Genome Curation; Resource Integration
http://www.springerlink.com/content/e1650642x4461153/

SWEET POTATO:

Effect of cultivar on quality attributes of sweet potato fries and crisps

Nafeesa Ali, Kolawole O. Falade, John O. Akingbala

2012. Food and Nutrition Sciences. 3:224-232

Abstract

Effect of cultivar differences on physical and proximate composition, and sensory attributes of sweet potato fries
and crisps were determined. Physicochemical and colour characteristics of sweet potato flours and starches were
evaluated using Rapid Visco Analyser and Hunter L a b, respectively. Chroma, colour intensity and hue angle were
calculated. Objective and sensory parameters of sweet potato fries and crisps were evaluated. Proximate and pasting
properties were typical of sweet potato tubers, flour and starches. Maltose (0.05% - 0.08%), sucrose (0.05% -
1.60%) contents of sweet potato were significantly different (p < 0.05). Amylose and amylopectin contents of sweet
potato starches were 19.5% - 24.6% and 75.4% - 80.5%, respectively. Swelling power and solubility were 2.42 -
2.88 and 0.11 - 0.32, 5.01 and 0.02 - 3.00 for flours and starches, respectively. Lovers name fries showed
significantly better appearance, while Big Red and Black Vine fries showed similar sensory scores. No significant
difference occurred in all the sensory at- tributes of crisps of the sweet potato cultivars.

Keywords: Sweet potato cultivars; French fries; Crisps; Starches; Pasting properties; Sensory attributes
http://www.scirp.org/journal/PaperInformation.aspx ?paperID=17523

Evaluating the effects of the sweet potato leaf beetle Typophorus nigritus viridicyaneus
(Coleoptera: Chrysomelidae) on marketable yields of sweet potato produced in Jamaica
Rasheeda A. Hall-Hanson , Janet L. Lawrence and Desmond A. Jones

2011. CARDI Review 12:9-15

Abstract

The cultivation of sweet potatoes (Ipomoea batatas (L.) Lam) in the Caribbean extends centuries from slavery to
emancipation. It is still one of the most popular root crops grown for human consumption. Sweet potato forms the
base of many cultural dishes in the region and has been touted as a health food and as such there has been an
increase in the production of the crop. Though relative easy to produce, sweet potato crops are plagued with pests
and diseases that reduce the marketable yields. One such pest of economic importance is the Sweet Potato Leaf
Beetle, Typophorus nigritus viridicyaneus (Coleoptera: Chrysomelidae). Studies have shown that the Sweet Potato
Leaf Beetle can cause up to 80% damage to marketable yields of sweet potato roots. Damage caused by the pest is
usually superficial as the immature beetle feeds on the surfaces of the roots. The resulting unattractive tracks/trails
on the skin render the roots unmarketable. The identification of suitable sustainable management practices for
controlling the Sweet Potato Leaf Beetle will improve the quality of sweet potatoes resulting in higher income for
the producer and higher quality for the consumer. Replicated field trials were conducted in two major growing areas
in Jamaica to assess the efficacy of four insecticides: lamdachyalothrin, imidacloprid, thiamethoxam and azadiractin,
with two popular export varieties on beetle population levels and root damage. Beetle populations throughout the
growing season averaged 2.36 (+0.54) per plant with higher levels at root formation and enlargement, 2.51 (+0.43)
than at root initiation and vegetative growth phases, 1.72 (+0.19). Location and varietal differences were also
observed with respect to beetle populations. The percentage of roots damaged as well as the severity of damage
differed also among treatments. Data are discussed within the context of developing a suitable Integrated Pest
Management strategy for the leaf beetle.

Keywords: Sweet potato, Sweet Potato Leaf Beetle, Integrated Pest Management strategies

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/
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Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.
Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org

Evaluating the effects of different agro-ecological zones, time of planting and accessions, on
sweet potato yields in Antigua and Barbuda

G. Robin and B. Browne

2011. CARDI Review 11:21-30

Abstract

Expansion of sweet potato acreages for the purpose of food / nutrition security and export, has changed farmers’
traditional rainy season production to that of year-round. Observations by the Antigua and Barbuda Ministry of
Agriculture (MOA) technicians and farmers, indicated variable yields are obtained and that these yields are
influenced by the time of planting. In response to the MOA request, the Caribbean Agricultural Research and
Development Institute conducted a series of experiments to examine the effects of variety / accessions, time of
planting and agro-ecological zones on sweet potato marketable yields. Results showed that, sweet potato production
during the months of October to March, gave significantly higher marketable yields, than those recorded in the
months of April to September; variety and location were also influencing factors (P <0.001).

Keywords: Sweet potato, Agronomy, Agro-ecological zones, Antigua and Barbuda

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org

YAM:

Efficiency of semi-automated culture systems on microtubers formation of yam (Dioscorea
alata L.)

Manuel Cabrera Jova, Rafael Gémez Kosky, Ernesto Espinosa Cuellar, Alberto Espinosa Cuellar

2012. Biotechnologie, Agronomie, Société et Environnement / Biotechnology, Agronomy, Society and
Environment 16(1):45-47

Abstract

Yam clone ‘Belep’ in temporary immersion system showed favorable results on microtubers formation. Plants
cultivated in this type of culture system were the first ones to initiate microtubers formation and produced the
highest microtubers number per plant than with CIS (Constant Immersion System) and SLS (Static Liquid Medium
System). These microtubers showed the greatest fresh and dry weights, as well as their diameters. In temporary
immersion system, we obtained the highest total microtubers number and competent microtubers as planting
material. Microtubers achieved in this type of culture system were distinguished by their quality expressed in the
higher dry matter content and starch concentration. In order to carry renewals of culture media and to maintain
continuous culture growing for direct planting material, knowledges on preferences and ion depletion in culture
medium during microtubers formation in yam cultivated in temporary immersion system were acquired.

Keywords: Temporary immersion system, Liquid medium, Microtuberization, Mineral nutrient.
http://pressesagro.be/base/text/v16n1/45.pdf
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Effect of liquid media culture systems on yam plant growth (Dioscorea alata L. ‘Pacala
Duclos’)

Manuel Cabrera Jova, Rafael Gomez Kosky, Ernesto Espinosa Cuellar

2011. Biotechnologie, Agronomie, Société et Environnement / Biotechnology, Agronomy, Society and
Environment 15(4):515-521

Abstract

The culture system type in liquid media influences yam plant growth (‘Pacala Duclos’ clone). In culture systems
with forced renewal of internal atmosphere in culture flasks, Temporary Immersion System (TIS) and Constant
Immersion System (CIS) with aeration through continuous bubbling in culture medium, higher results were obtained
in morphological and physiological plant indicators in comparison with plants obtained in culture systems with
passive renewal of internal atmosphere in culture flasks or Static Liquid System (SLS). In Temporary Immersion
System, the best results were obtained after six weeks of culture in relation to total length (20.8 cm), axillary bud
number (8.6), fresh weight (2.1 g) and dry weight (0.18 g) per plant, as well as photosynthetic pigment content
(chlorophyll a, b, and total), net photosynthesis (15.3 pmol C02.m-2.s-1), total transpiration (5.97 mmol H20.m-2.s-
1), stomatal conductance (457 pmol H20.m-2.s-1) and leaf starch content (45.77 mg.gMF-1). Reducing sugar in
culture medium with Temporary Immersion System was completely depleted, and mineral nutrients of lower
contents (phosphorus, nitrogen, magnesium, calcium, iron, and manganese) in culture medium from this culture
system could be related with plant growing. The results of this work could contribute to develop protocol for in vitro
plant propagation of this yam clone.

Keywords: Dioscorea alata, in vitro culture, Temporary Immersion System, Micropropagation, Liquid medium.
http://pressesagro.be/base/text/v15n4/515.pdf

COMMODITIES: CEREALS & GRAIN LEGUMES

MAIZE:

Corn production in the Caribbean - a case study of Belize production systems

A. Sinha

2011. CARDI Review 11:31-36

Abstract

Corn (Zea mays L) is widely cultivated throughout the world, and a greater weight of corn is produced each year
than any other grain. Over the period 2005-2009, an average of 17,690 ha of corn was grown annually in Belize.
Both yellow and white corn were cultivated, more than 71 % of the area was under yellow and 29 % under white
corn production. About 71 % of the total area cultivated was mechanised and 29 % used the ‘“Milpa” system of
production. In 2009 corn production increased to more than 22,000 ha which produced 57,455 t of corn grains. More
than 78 % of corn produced in Belize is of the yellow type, which is used in the animal feed industry. White corn is
mainly used for human consumption by processing into “Tortilla”. “Milpa” farmers of the Toledo District are the
major producers of white corn, which is mainly for family consumption and export to Guatemala. Under the “Milpa”
System productivity was 1,602 kg/ha and under the mechanised systems it was 2,293 kg/ha. Large-scale,
mechanised producers and some medium sized farmers, commonly plant hybrid seed imported by local seed houses
from the USA, Guatemala, and Brazil. Small farmers generally plant open pollinated ‘local’ varieties. Small and
medium sized producers retain a significant proportion of the harvest for food, feed for small livestock, and as seed
material for the next crop. Post-production losses among small and medium producers are usually high. In 2009,
CARDI, in collaboration with Inter-American Institute for Cooperation on Agriculture (IICA), the Ministry of
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Agriculture and Fisheries, and Help for Progress (an NGO) began a pilot project funded through SICTA/IICA. The
aim of the project is to improve the competitiveness and income of small white corn/ black bean producers in the
Jalacté and San Vincente villages of the Toledo District, who usually sell their produce to neighbouring villages of
Guatemala. Under the project, CARDI is introducing an improved open-pollinated variety of white corn, improved
production systems, mechanical shellers, artificial driers and small storage silos.

Keywords: Corn; Zea mays, L.; Production systems; Belize

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org

COMMODITIES: HOT PEPPERS

Belize hot pepper production: a viable option for small farmers

A. Tton

2012. Belmopan, Belize: Caribbean Agricultural Research and Development Institute. 4p.
http://www.cardi.org/wp-content/uploads/2011/02/BELIZE-HOT-PEPPER-PRODUCTION.pdf

Effect of planting time and spacing on growth characteristics of yellow lantern chilli
(Capsicum chinense)

Sanju Singh Moirangthem, Sailen Gogoi, R Abdul Fiyaz, K T Ramya, Premila Devi Thongbam

2012. Indian Journal of Agricultural Sciences 82(4)

Abstract

Yellow lantern chilli [(Capsicum chinense (Jacq.)], the world’s hottest chilli is mostly grown in the north eastern
part of India. The crop is cultivated by traditional ways since time immemorial. However, very little research
towards scientific cultivation has been conducted in the past and until now scientific package of practices is not
available. In the present investigation, the effect of various planting time and spacing on the growth characteristics
of the hottest chilli, yellow rantern chilli (bhoot jolokia) was studied in north-eastern hill region of India. Seeds of
the variety local cultivar, bor Bhoot of bhoot jolokia were planted in four different dates i e September 15 (P)),
October 15 (P,), January 15 (P3) and February 15 (P4) with three spacings viz. 75¢cm x 75cm (S;), 90cm x 90cm (S,)
and 105cm x 105cm (S;). The results revealed that the growth parameters and yield attributing characters were
significantly influenced by different planting dates and spacings. Sowing in September 15 (P;) and with a spacing
105cm x 105cm (S;) were recorded the highest plant height, number of primary branches, number of fruits/plant,
fruit weight and fruit yield/plant. In case of phyllochron index September 15 sowing showed maximum days to
phyllochron but closest spacing 75¢cm x 75c¢cm showed maximum phyllochron. Among all the treatments, the crop
sown in September with a spacing of 105cm x 105cm showed better performance for all the parameters studied and
can be considered basis for studying the effects of other agronomic practices.
http://epubs.icar.org.in/ejournal/index.php/IJAgS/article/view/16644
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Genetic structure and phylogenetic relationships of Capsicum chinense

Marissa Moses and Pathmanathan Umaharan

2012. Journal of the American Society for Horticultural Science 137:250-262

Abstract

Capsicum chinense is commercially the most important pepper species grown in the Caribbean. It is popularly used
to impart pungency and flavor to Caribbean cuisine. However, unlike Capsicum annuum, which is the most
commercially exploited domesticated species internationally, C. chinense has not been methodically collected or
characterized for systematic improvement through plant breeding. The objectives of the study were to assess the
diversity of C. chinense and its structure within the Caribbean basin and to determine its phylogenetic relationship to
groups within South America. DNA isolated from 201 accessions of C. chinense, representing geographical regions
where the species is found, were amplified using arbitrary primers to generate 138 polymorphic and reproducible
random amplification of polymorphic DNA (RAPD) markers. Nei’s and Shannon’s diversity indices for C. chinense
(0.28 and 0.419, respectively) were higher in South America compared with Central America or the Caribbean,
corresponding to its putative center of diversity. The study showed the existence of three phylogenetic clusters
within C. chinense. The largest cluster consisted of accessions from the Upper Amazon region, the Guianas
including Venezuela, and the Lesser Antilles of the Caribbean. The other major cluster was represented by
accessions principally from the Lower Amazon region. Another distinct but small cluster consisted of samples solely
from the Greater Antilles of the Caribbean. The discovery of the three phylogenetic clusters within C. chinense may
have potential for exploiting heterosis in breeding. The implications of the findings to the understanding of the
phylogenetic origin and distribution of C. chinense are discussed.

Keywords: RAPD; Caribbean; Neotropics; diversity; hot pepper; domestication; dispersion
http://journal.ashspublications.org/content/137/4/250.short

‘Trinidad Moruga Scorpion’ Pepper is the world’s hottest measured chile pepper at more than
two million Scoville heat units

Paul W. Bosland, Danise Coon and Gregory Reeves

2012. HortTechnology 22:534-538

Summary

This study established the heat levels for several high-heat chile pepper (Capsicum chinense) varieties (Trinidad
Moruga Scorpion, Bhut Jolokia, Trinidad Scorpion, Douglah Trinidad Chocolate, and Trinidad 7-pot Jonah) to
determine which variety has the highest average measured heat level and the relatedness of the chile peppers using
molecular analysis. In replicated trials with appropriate controls at Las Cruces, NM, results show two ‘Trinidad
Moruga Scorpion’ chile pepper plants reached more than two million Scoville heat units (SHU). This is the first
confirmation of chile pepper fruit measuring more than two million SHU. A large range of heat levels was observed
among the field plots—further supporting strong environmental effects on chile pepper pungency. “Trinidad Moruga
Scorpion’ was significantly hotter than ‘Bhut Jolokia’, but ‘Trinidad 7-pot Jonah’, ‘Douglah Trinidad Chocolate’,
and ‘Trinidad Scorpion’ did not differ significantly from ‘Bhut Jolokia’. Molecular analysis with randomly
amplified polymorphic DNA (RAPD) markers confirmed that the accessions are genetically unique. ‘Trinidad
Moruga Scorpion’ belongs to the species C. chinense and is not the same chile pepper as ‘Bhut Jolokia’.
http://horttech.ashspublications.org/content/22/4/534.short
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COMMODITIES: FRUITS & VEGETABLES

The Belize Medfly Programme: a case study on maintaining a medfly surveillance and
eradication programme

Delilah Cabb

2011. San José, Costa Rica: Inter-American Institute for Cooperation on Agriculture (IICA). 40 p.
ISBN 13: 978-92-9248-360-9

Keywords: Mediterranean fruit fly; Fruit flies; Pest control; Chemical control; Belize
http://www.iica.int/Esp/Programas/Sanidad/Publicaciones%20de%20SAIA/B2138i.pdf

The genome of melon (Cucumis melo L.)

Jordi Garcia-Mas, et.al.

2012. Proceedings of the National Academy of Science (PNAS) 109:11872-11877

Abstract

We report the genome sequence of melon, an important horticultural crop worldwide. We assembled 375 Mb of the
double-haploid line DHL92, representing 83.3% of the estimated melon genome. We predicted 27,427 protein-
coding genes, which we analyzed by reconstructing 22,218 phylogenetic trees, allowing mapping of the orthology
and paralogy relationships of sequenced plant genomes. We observed the absence of recent whole-genome
duplications in the melon lineage since the ancient eudicot triplication, and our data suggest that transposon
amplification may in part explain the increased size of the melon genome compared with the close relative
cucumber. A low number of nucleotide-binding site—leucine-rich repeat disease resistance genes were annotated,
suggesting the existence of specific defense mechanisms in this species. The DHL92 genome was compared with
that of its parental lines allowing the quantification of sequence variability in the species. The use of the genome
sequence in future investigations will facilitate the understanding of evolution of cucurbits and the improvement of
breeding strategies.

http://www.pnas.org/content/109/29/11872.abstract?sid=8b34 1ff7-2521-426f-a3fe-d2fb426b0652
http://www.pnas.org/content/early/2012/06/28/1205415109.abstract

Tropical fruit tree species and climate change
B.R. Sthapit, Rao V. Ramanatha, S.R. Sthapit (eds.)
2012. New Delhi, India: Bioversity International. 137p.
ISBN: 978-92-9043909-7
Contents
e  Tropical Fruit Trees and Climate Change by Sajal R. Sthapit and Sara J. Scherr
e  The Impacts of Climate Change on Tropical and Sub-tropical Horticultural Production by P. N. Mathur,
Julian Ramirez-Villegas and Andy Jarvis
e Physiological Basis of Growth and Fruit Yield Characteristics of Tropical and Sub-tropical Fruits to
Temperature by M.R. Dinesh and B.M.C Reddy
e Phenological Responses to Temperature and Rainfall: A Case Study of Mango by Shailendra Rajan
e  Tropical Fruit Tree Genetic Resources: Status and Effect of Climate Change by V. Ramanatha Rao and
B.R. Sthapit
e Tropical Fruit Trees and Opportunities for Adaptation and Mitigation by Sajal R. Sthapit and Sara J. Scherr
Download book at
http://www.bioversityinternational.org/fileadmin/bioversity/publications/pdfs/1541 Tropical fruit tree species and

climate change.pdf?cache=1342799661
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COMMODITIES: LIVESTOCK
SMALL RUMINANTS:

Tick-borne diseases in sheep and goats: clinical and diagnostic aspects

Torina Alessandra, Caracappa Santo

2012. Small Ruminant Research 106, Supplement:S6-S11

Abstract

Tick-borne diseases affect small ruminants in tropical and subtropical regions. In sheep and goats, these diseases are
not well characterized although breeding of these species is the main livestock resource in some regions. Ticks
transmit viruses (tick-borne encephalitis, Thogoto virus), bacteria (Rickettsiales, Borrelia, Francisella) and protozoa
(Babesia and Theileria) to small ruminants some of which cause also zoonotic diseases (e.g. Crimean Congo
Haemorrhagic Fever virus, Coxiella burnetti, Anaplasma phagocytophilum). The aim of the paper is to provide an
overview of the main diseases due to pathogens belonging to genera Anaplasma, Babesia and Theileria in small
ruminants. The authors also report the results of surveys on small ruminants for anaplasmosis and piroplasmosis.
Anaplasma ovis is the main etiological agent of anaplasmosis with a prevalence of 82.9% for sheep and 74.9% for
goats, prevalences for Anaplasma phagocytophilum were, respectively, 11.9% and 15.2%. Protozoa were present
with lower prevalences and the species present were not very virulent, the higher prevalence found was for Theileria
ovis 17.7% for sheep and 1.6% for goats. The characterization of these pathogens is important to develop effective
control measures to prevent diseases in animals and humans and improve animal well-being and production.
http://www.smallruminantresearch.com/article/S0921-4488(12)00176-9/abstract

Trinidad and Tobago: a cut above the rest

Andy Taitt

2012. SPORE - special issue: Making the connection, rise of agricultural value chains. July:13

Extract

In Trinidad and Tobago, a sheep farmers’ association is breaking the cycle of insecure markets and erratic prices. Its
winning strategy lies in helping livestock farmers to market better cuts of meat.

The Trinidad and Tobago Goat and Sheep Society (TTGSS) has good reason to be proud. After a few false starts,
the livestock producers’ association has succeeded in setting up a highly efficient value chain, linking sheep farmers
to suppliers of products and services, and a profitable market for meat....
http://spore.cta.int/hs/index.php/article/voir/2012/en/42

Spore issue: http://spore.cta.int/hs/pdf/spore-hs-2012-en.pdf

Goat meat production and quality

O Mahgoub, I T Kadim, E Webb (eds.)

2011. Wallingford, Oxfordshire, UK: CABI. 376 Pages

Written by some of the world's leading goat meat scientists, and drawing from the most recent publications in the
field, this book comprehensively covers the most important areas of goat meat production. Chapters discuss the role
of genetics, breeding, reproduction, and nutrition in producing good quality, profitable goat meat. The mineral,
amino acid and fatty acid composition of goat meat is also addressed, along with a discussion of its nutritive value,
aimed at highlighting its health benefits over other red meats.
http://bookshop.cabi.org/?site=191&page=2633&pid=2401
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THEMATIC AREAS: PROTECTED AGRICULTURE

Training Workshop in Protected Agriculture, 16 & 17 December 2011 at NAMDEVCO’s

Packing House, Piarco, Republic of Trinidad and Tobago
The workshop is an activity of the CARDI/CFC/EU project entitled: “Increased Production of Vegetables and Herbs
through the use of Protected Agriculture in the Caribbean: Haiti, Jamaica and Trinidad and Tobago”.
Theme of the workshop was Resolving Production and Marketing Issues in Protected Agriculture Systems in
Trinidad and Tobago
Presentations available on CARDI Website | Commodities & Themes | Protected Agriculture | Publications
http://www.cardi.org/commodities-themes/protected-agriculture/
Content
e Workshop Overview (1702KB, PDF)
PA Structures (2544KB, PDF)
Crop Selection and Management (6153KB, PDF)
Crop Mgt Practices and Fertigation (4.72MB, PDF)
Marketing (7576KB, PDF)
Clustering Approach (297KB, PDF)

THEMATIC AREAS: EMERGING ISSUES

AGRO-ENERGY:

Thidiazuron (TDZ) induced plant regeneration from cotyledonary petiole explants of elite
genotypes of Jatropha curcas: A candidate biodiesel plant.

Nitish Kumar, Muppala P. Reddy

2012. Industrial Crops and Products 39:62—-68

Abstract

Jatropha curcas, the energy plant has attained great attention in recent years because of its biodiesel production
potential and medicinal value. This makes it imperative to search for techniques for its rapid propagation. In the
present investigation an efficient and reproducible method for plant regeneration through direct shoot bud induction
from cotyledonary petiole explants of elite genotypes (CSMCRI-JC-1, CSMCRI-JC-2 and CSMCRI-JC-3) of J.
curcas was developed. The best shoot buds induction (51.19%) and number of shoot buds (9.75) per explant was
observed when in vitro petiole explants were placed horizontally on MS medium supplemented with 2.27 yM TDZ
after 6 weeks. The induced shoot buds were transferred to MS medium containing 10 puM kinetin (Kn), 4.5 pM 6-
benzyl aminopurine (BAP) and 5.5 pM a-naphthaleneacetic acid (NAA) for shoot proliferation. The proliferated
shoots could be elongated on MS medium supplemented with different concentrations and combinations of BAP,
indole-3-acetic acid (IAA), NAA and indole-3-butyric acid (IBA). MS medium with 2.25 uM BAP and 8.5 pM TAA
was found to be best combination for shoot elongation and 3.01-3.61 cm elongation was achieved after 6 weeks.
However, significant differences in plant regeneration and shoot elongation were observed among the genotypes
studied. Orientation (horizontal or vertical) and source (in vitro or in vivo) of explants also significantly influenced
plant regeneration. The elongated shoots could be rooted on half-strength MS medium supplemented with 0.25 mg/L
activated charcoal and different concentrations and combinations of IBA, TAA and NAA. Half strength of MS
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medium with 5 pM IBA, 5.7 uM TAA and 11 pM NAA was found to be best for rooting. The rooted plants could be
established in soil with more than 90% survival rate.

Keywords: Cotyledonary petiole; Jatropha curcas; Regeneration; Thidiazuron
http://www.sciencedirect.com/science/article/pii/S0926669012000908

Impacts of bioenergy on food security: guidance for assessment and response at national and
project levels

Bioenergy and Food Security Criteria and Indicators Project, Food and Agriculture Organization of the
United Nations (FAO)

2012. Rome: FAO

Table of Contents

1 Introduction

2. Assessment of the impacts of bioenergy on food security at the national level

3. Bioenergy and Food Security Criteria and Indicators (BEFSCI) operator level food security assessment tool

4. Response to the impacts of bioenergy on food security

Annex: FAO BEFSCI operator level food security Assessment tool - version one (EXCEL spreadsheet)

Keywords: Bioenergy, biofuels, food security, sustainability, impact assessment, policy responses, food supply,
http://www.fao.org/docrep/015/i2599¢/i2599e00.pdf

Bioenergy and Food Security Criteria and Indicators (BEFSCI) project
http://www.fao.org/bioenergy/foodsecurity/befsci/en/

ORGANIC AGRICULTURE:

The crop yield gap between organic and conventional agriculture

Tomek de Ponti , Bert Rijk , Martin K. van Ittersum

2012. Agricultural Systems 108: 1-9

Abstract

A key issue in the debate on the contribution of organic agriculture to the future of world agriculture is whether
organic agriculture can produce sufficient food to feed the world. Comparisons of organic and conventional yields
play a central role in this debate. We therefore compiled and analyzed a meta-dataset of 362 published organic—
conventional comparative crop yields. Our results show that organic yields of individual crops are on average 80%
of conventional yields, but variation is substantial (standard deviation 21%). In our dataset, the organic yield gap
significantly differed between crop groups and regions. The analysis gave some support to our hypothesis that the
organic—conventional yield gap increases as conventional yields increase, but this relationship was only rather weak.
The rationale behind this hypothesis is that when conventional yields are high and relatively close to the potential or
water-limited level, nutrient stress must, as per definition of the potential or water-limited yield levels, be low and
pests and diseases well controlled, which are conditions more difficult to attain in organic agriculture.

We discuss our findings in the context of the literature on this subject and address the issue of upscaling our results
to higher system levels. Our analysis was at field and crop level. We hypothesize that due to challenges in the
maintenance of nutrient availability in organic systems at crop rotation, farm and regional level, the average yield
gap between conventional and organic systems may be larger than 20% at higher system levels. This relates in
particular to the role of legumes in the rotation and the farming system, and to the availability of (organic) manure at
the farm and regional levels. Future research should therefore focus on assessing the relative performance of both
types of agriculture at higher system levels, i.e. the farm, regional and global system levels, and should in that
context pay particular attention to nutrient availability in both organic and conventional agriculture.
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Keywords: Organic agriculture; Conventional agriculture; Yield gap; Potential production; World food security;
Farming system design
http://www.sciencedirect.com/science/article/pii/S0308521X1100182X

THEMATIC AREAS: NATURAL RESOURCE MANAGMENT

The Little Green Data Book 2012

International Bank for Reconstruction and Development / The World Bank

2012. Washington, D.C., U.S.A: International Bank for Reconstruction and Development/The World
Bank. 240p.

Compilation of environmental data, which includes information from more than 200 countries relating to
agriculture, forests, energy, water, sanitation, and ocean health. The datasets include an Adjusted Net Savings
indicator, which calculates savings considering factors such as natural resource depletion and pollution damage. It
also includes an Adjusted Net National Income indicator, which measures income while accounting for factors such
as energy, mineral, and forest depletion. The 2012 edition adds a new series of data on marine resources, which the
World Bank notes are particularly important for small island developing States (SIDS) and many coastal
communities.

Includes Country Profiles for Antigua & Barbuda; Barbados; Belize; Dominica; Grenada; Guyana; Jamaica; St Kitts
and Nevis; St Lucia; St Vincent & the Grenadines; Trinidad and Tobago

PDF available at http://data.worldbank.org/sites/default/files/ldb-green-2012.pdf

CLIMATE CHANGE:

Climate change mitigation and agriculture

E. Wollenberg, et al. (eds)

2012. Earthscan CTA. 420p.

This book reviews the state of agricultural climate change mitigation globally, with a focus on identifying the
feasibility, opportunities and challenges for achieving mitigation among smallholder farmers. The purpose is
ultimately to accelerate efforts towards mitigating land-based climate change. While much attention has been
focused on forestry for its reputed cost-effectiveness, the agricultural sector contributes about 10-12% of emissions
and has a large technical and economic potential for reducing greenhouse gases. The book does not dwell on the
science of emissions reduction, as this is well covered elsewhere - rather, it focuses on the design and practical
implementation of mitigation activities through changing farming systems. The book includes chapters about
experiences in developed countries, such as Canada and Australia, where these efforts also have lessons for
mitigation options for smallholders in poorer nations, as well as industrialising countries such as Brazil and China. A
wide range of agroecological zones and of aspects or types of farming, including livestock, crops, fish farming,
fertilizer use and agroforestry, as well as economics and finance, is included. The volume presents a synthesis of
current knowledge and research activities on this emerging subject. Together the chapters capture an exciting period
in the development of land-based climate change mitigation as attention is increasingly focused on agriculture's role
in contributing to climate change.

Available CTA publishing http://publications.cta.int/publications/publication/1668/natural-resources-environment/
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A method for evaluating climate change adaptation strategies for small-scale farmers using
survey, experimental and modeled data

L. Claessens, J.M. Antle, J.J. Stoorvogel, R.O. Valdivia, P.K. Thornton, M. Herrero

2012. Agricultural Systems 111: 85-95

Abstract

Sub-Saharan Africa (SSA) is predicted to experience considerable negative impacts of climate change. The IPCC
Fourth Assessment emphasizes that adaptation strategies are essential. Addressing adaptation in the context of
small-scale, semi-subsistence agriculture raises special challenges. High data demands including site-specific bio-
physical and economic data are an important constraint. This paper applies a new approach to impact assessment,
the Tradeoff Analysis model for Multi-Dimensional Impact Assessment (TOA-MD), which simulates technology
adoption and associated economic, environmental and social outcomes in a heterogeneous farm population for a
regional impact assessment. The methodology uses the kinds of survey, experimental and modeled data that are
typically available in countries where semi-subsistence systems are important, combined with future socio-economic
scenarios based on new scenario pathway concepts being developed by the climate change and impact assessment
modeling communities. Characteristics of current and future agricultural systems, including land use, output, output
price, cost of production, and farm and household size are analyzed and compared for both current and projected
future climate (2030), with and without adaptation, and for different socio-economic scenarios. The methodology is
applied to two study areas in Kenya. These case studies show the potential of this approach to provide a flexible,
generic framework that can use available and modeled data to evaluate climate impact and adaptation strategies
under a range of socio-economic scenarios.

Keywords: Adaptation; Climate change; East Africa; Impact assessment; Socio-economic scenarios; TOA-MD
model

http://www.sciencedirect.com/science/article/pii/S0308521X12000753

Climate variability and climate change: characteristics and linkages

Clyde W. Fraisse and J. W. Jones

2011. CARDI Review 12:3-8

Summary

This paper briefly defines and describes weather, climate, climate variability and climate change. It then focuses on
how climate change is likely to affect agriculture and food production. The adaptation and mitigation strategies to
climate change which may be used by farmers and other agricultural stakeholders are outlined.

Keywords: Climate change, agriculture

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org
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INVASIVE SPECIES - RED PALM MITE:

Biology and Control of the Red Palm Mite, Raoiella indica. Special issue of Experimental and

Applied Acarology, August 2012, Volume 57, Numbers 3-4
http://www.springerlink.com/content/0168-8162/57/3-4/

Raoiella indica (Acari: Tenuipalpidae): an exploding mite pest in the neotropics

E.C. Kane, R. Ochoa, G. Mathurin, E.F. Erbe and J.J. Beard

2012. Experimental and Applied Acarology 57:215-225

Abstract

Major infestations of the flat mite species Raoiella indica Hirst affecting bananas, palms and other ornamental plants
have been reported from the Caribbean islands, Mexico, FL. (USA), Venezuela, Colombia and Brazil. Specimens
from these localities were examined using traditional light microscopy and low-temperature scanning electron
microscopy techniques. While little is known about the biology of this mite, its recent appearance in the Americas in
both commercial coconut and banana plantations has raised concerns about its economic impact as an invasive pest.
Keywords: Flat mite; Light microscopy; Low-temperature scanning electron microscopy; LTSEM; Feeding
damage; Stomata feeding; Taxonomic review; Symptomatology

External mouthpart morphology in the Tenuipalpidae (Tetranychoidea): Raoiella a case study
J.J. Beard, R. Ochoa, G.R. Bauchan, W.C. Welbourn and C. Pooley, et al.

2012. Experimental and Applied Acarology 57: 227-255

Abstract

The use of low-temperature scanning electron microscopy (LTSEM) to study external mouthpart morphology in the
Tenuipalpidae, in particular the genus Raoiella, has brought some aspects of the mechanics of feeding in this group
into question. In addition, an LTSEM study on the specialized feeding behaviour of Raoiella indica Hirst
(Tetranychoidea: Tenuipalpidae) revealed host plant use in this species could be affected by stomatal complex
morphology.

Keywords: External morphology; Functional morphology; Palmetto; Sabal; Spider mite; Stomata; Tetranychidae
http://www.springerlink.com/content/p417762567008knm/

Phylogenetic investigation of the genus Raoiella (Prostigmata: Tenuipalpidae): diversity,
distribution and world invasions

A.P.G Dowling, R Ochoa, J.J. Beard, W.C. Welbourn and E.A. Ueckermann

2012. Experimental and Applied Acarology 57: 257-269

Abstract

The genus Raoiella is best known because of the red palm mite, R. indica, a major pest of palms spreading
aggressively throughout the Americas. Not much was known about the biology, geographic origins, or evolutionary
history of the genus when R. indica emerged as a major invasive pest. This paper attempts to address some of the
basic historical questions regarding the palm mite as well as the genus. Molecular characters from COI and 28S
regions were used to produce a phylogenetic hypothesis for the genus in an effort to understand its geographic
origin. It also uses COI barcode data to delimit several potentially new species discovered by the authors in
Australia. Results show a basal split between R. indica and all other Raoiella species, which indicates Africa or the
Middle East as the most probable origin of the genus. Additionally, COI data suggests that at least eight new species
are represented among the 20 Australian populations included in this study.

Keywords: Raoiella; Phylogenetics; Invasive; Australia

http://www.springerlink.com/content/56x61k034h186913/
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Host plant range of Raoiella indica (Acari: Tenuipalpidae) in areas of invasion of the New
World

D. Carrillo, D. Amalin, F. Hosein, A. Roda and R.E. Duncan, et al.

2012. Experimental and Applied Acarology 57: 271-289

Abstract

Raoiella indica has spread rapidly through the Neotropical region where the mite damages economically and
ecologically important plants. Three studies were conducted to determine the host plant range of R. indica, using the
presence of colonies containing all life stages as an indicator of reproductive suitability. Periodic surveys at the
Fairchild Tropical Botanic Garden (Miami Dade County, FL, USA) and the Royal Botanical Gardens (Port of Spain,
Trinidad and Tobago) identified 27 new reproductive host plants. The reproductive suitability of two dicotyledonous
species and three native Florida palm species was examined. An updated list of reproductive host plants of R. indica
is presented. All reported reproductive hosts (91 plant species) of R. indica are monocots from the orders Arecales
(Arecaceae), Zingiberales (Heliconiaceae, Musaceae, Strelitziaceae, Zingiberaceae) and Pandanales (Pandanaceae).
Most are palms of the family Arecaceae that originated in areas of the Eastern Hemisphere; about one fourth of the
reported hosts are native to the New World and could be considered new host associations of R. indica. Six years
after the initial detection in the Caribbean, R. indica has expanded its host plant range. Here we report 27 new
reproductive host of R. indica that represent 30% of increase on previous host plant records. As this mite continues
spreading in the Neotropical region a great diversity of plants is potentially affected.

Keywords: Raoiella indica; Invasive species; Neotropics; Reproductive hosts; Monocotyledons; Arecaceae; Palms
http://www.springerlink.com/content/v646635q3x832682/

Spatial distributions of the red palm mite, Raoiella indica (Acari: Tenuipalpidae)on coconut
and their implications for development of efficient sampling plans

A. Roda, G. Nachman, F. Hosein, J.C.V. Rodrigues and J.E. Pena

2012. Experimental and Applied Acarology 57:291-308

Abstract

The red palm mite (Raoiella indica), an invasive pest of coconut, entered the Western hemisphere in 2004, then
rapidly spread through the Caribbean and into Florida, USA. Developing effective sampling methods may aid in the
timely detection of the pest in a new area. Studies were conducted to provide and compare intra tree spatial
distribution of red palm mite populations on coconut in two different geographical areas, Trinidad and Puerto Rico,
recently invaded by the mite. The middle stratum of a palm hosted significantly more mites than fronds from the
upper or lower canopy and fronds from the lower stratum, on average, had significantly fewer mites than the two
other strata. The mite populations did not vary within a frond. Mite densities on the top section of the pinna had
significantly lower mite densities than the two other sections, which were not significantly different from each other.
In order to improve future sampling plans for the red palm mite, the data was used to estimate the variance
components associated with the various levels of the hierarchical sampling design. Additionally, presence-absence
data were used to investigate the probability of no mites being present in a pinna section randomly chosen from a
frond inhabited by mites at a certain density. Our results show that the most precise density estimate at the plantation
level is to sample one pinna section per tree from as many trees as possible.

Keywords: Raoiella; Red palm mite; Tenuipalpidae; Invasive mite; Spatial distribution; Dispersion; Taylor’s power
law

http://www.springerlink.com/content/v0364041u34086v0/

Effect of coconut palm proximities and Musa spp. germplasm resistance to colonization by
Raoiella indica (Acari: Tenuipalpidae)

J.C.V. Rodrigues and B.M. Irish

2012. Experimental and Applied Acarology 57:309-316

Abstract

Although coconut (Cocos nucifera L.) is the predominant host for Raoiella indica Hirst (Acari: Tenuipalpidae), false
spider mite infestations do occur on bananas and plantains (Musa spp. Colla). Since its introduction, the banana and
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plantain industries have been negatively impacted to different degrees by R. indica infestation throughout the
Caribbean. Genetic resistance in the host and the proximity of natural sources of mite infestation has been suggested
as two of the main factors affecting R. indica densities in Musa spp. plantations. Greenhouse experiments were
established to try to determine what effect coconut palm proximities and planting densities had on R. indica
populations infesting Musa spp. plants. Trials were carried out using potted Musa spp. and coconut palms plants at
two different ratios. In addition, fourteen Musa spp. hybrid accessions were evaluated for their
susceptibility/resistance to colonization by R. indica populations. Differences were observed for mite population
buildup for both the density and germplasm accession evaluations. These results have potential implications on how
this important pest can be managed on essential agricultural commodities such as bananas and plantains.

Keywords: Musa; Banana; Germplasm; Red palm mite; Acari; Tenuipalpidae
http://www.springerlink.com/content/503724377m7286u4/

Chemical control of the red palm mite, Raoiella indica (Acari: Tenuipalpidae) in banana and
coconut

J.C.V. Rodrigues and J.E. Pena

2012. Experimental and Applied Acarology 57:317-329

Abstract

The red palm mite (RPM), Raoiella indica Hirst, is a predominant pest of coconuts, date palms and other palm
species, as well as a major pest of bananas (Musa spp.) in different parts of the world. Recently, RPM dispersed
throughout the Caribbean islands and has reached both the North and South American continents. The RPM
introductions have caused severe damage to palm species, and bananas and plantains in the Caribbean region. The
work presented herein is the result of several acaricide trials conducted in Puerto Rico and Florida on palms and
bananas in order to provide chemical control alternatives to minimize the impact of this pest. Spiromesifen, dicofol
and acequinocyl were effective in reducing the population of R. indica in coconut in Puerto Rico. Spray treatments
with etoxanole, abamectin, pyridaben, milbemectin and sulfur showed mite control in Florida. In addition, the
acaricides acequinocyl and spiromesifen were able to reduce the population of R. indica in banana trials.

Keywords: Chemical control; Tenuipalpidae; Coconut palm; Banana; Cocos nucifera; Musa

Jose Carlos Verle Rodrigues and J. E. Pefia

http://www.springerlink.com/content/d1436qr8 1hp2m036/

Within-season dynamics of red palm mite (Raoiella indica) and phytoseiid predators on two
host palm species in south-west India

B. Taylor, P. M. Rahman, S. T. Murphy and V. V. Sudheendrakumar

2012. Experimental and Applied Acarology 57:331-345

Abstract

Field surveys were conducted monthly between December 2008 and July 2009 in Kerala, south-west India to
compare the population dynamics of the red palm mite Raoiella indica (RPM) on two host plants Areca catechu and
Cocos nucifera during one non-monsoon season when, in general, RPM populations increase. The aim was to
examine the effects of host plant, host plant locality and the impact of climatic factors on RPM and related
phytoseiid predators. There were significantly higher RPM densities on areca in peak season (May/June) compared
to coconut; although significantly more coconut sites were infested with RPM than areca. Although no one climatic
factor was significantly related to RPM numbers, interactions were found between temperature, humidity and
rainfall and the partitioning of host plant locality showed that where conditions were warmer and drier, RPM
densities were significantly higher. Specifically on coconut, there was a significant relation between RPM densities
and the combined interaction between site temperature, site humidity and phytoseiid densities. There was a marked
difference in the density of phytoseiids collected between areca and coconut palms, with significantly more on the
latter, in several months. Amblyseius largoensis was the most commonly collected phytoseiid in association with
RPM, although Amblyseius tamatavensis species group and Amblyseius largoensis species group were collected in
association with RPM also. There was also evidence of a weak numerical response of the combined phytoseiid
complex in relation to RPM density the previous month on coconut but this was not observed on areca.
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Keywords: Raoiella indica; Areca catechu; Cocos nucifera; Biological control; Phytoseiids; Within-season
dynamics
http://www.springerlink.com/content/r54717616m433130/

A review of the natural enemies of the red palm mite, Raoiella indica (Acari: Tenuipalpidae)
D. Carrillo, J.H. Frank, J.C.V. Rodrigues and J.E. Pefia

2012. Experimental and Applied Acarology 57:347-360

Abstract

A review of all the available information about the natural enemies reported in association with the red palm mite,
Raoiella indica is presented. Twenty-eight species of predatory arthropods, including mites and insects, have been
reported in association with R. indica in Asia, Africa and the Neotropics. In addition, pathogenic fungi associated
with R. indica in the Caribbean have been reported. The available literature indicates that each site has a different
natural enemy complex with only one predator species, Amblyseius largoensis (Acari: Phytoseiidae), present in all
the geographical areas. The phytoseiids, Amblyseius caudatus Berlese, Amblyseius channabasavanni Gupta and A.
largoensis, were regarded as important natural enemies of R. indica, and their predatory efficiency was studied in
some detail. Among the predatory insects the coccinellids Stethorus keralicus Kapur and Telsimia ephippiger
Chapin were reported as major predators of R. indica. The known distribution, abundance and relative importance of
each species reported in association with R. indica are discussed.

Keywords: Raoiella indica; Invasive species; Biological control; Natural enemies; Predatory mites; Predatory insect;
Pathogenic fungi; Amblyseius largoensis

http://www.springerlink.com/content/fw73h23k48rg8382/

Prey-stage preferences and functional and numerical responses of Amblyseius largoensis
(Acari: Phytoseiidae) to Raoiella indica (Acari: Tenuipalpidae)

D. Carrillo and J.E. Pefia

2012. Experimental and Applied Acarology 57:361-372

Abstract

Raoiella indica Hirst (Acari: Tenuipalpidae) is a phytophagous mite that recently invaded the Western Hemisphere.
This mite is a multivoltine and gregarious species that can reach very high population densities and cause significant
damage to various palm species (Arecaceae). The predatory mite Amblyseius largoensis (Muma) (Acari:
Phytoseiidae) has been found associated with R. indica in Florida. This study evaluated A. largoensis for potential to
control R. indica by (1) determining predator preferences among developmental stages of R. indica, and (2)
estimating predator functional and numerical responses to varying densities of its most preferred prey-stage. Under
no-choice conditions A. largoensis consumed significantly more eggs than other stages of R. indica. In choice tests
A. largoensis showed a significant preference for R. indica eggs over all other prey stages. Amblyseius largoensis
displayed a type II functional response showing an increase in number of prey killed with an increase in prey
population density. Consumption of prey stabilized at approximately 45 eggs/day, the level at which oviposition by
the predator was maximized (2.36 + 0.11 eggs/day; mean + SEM). Results of this study suggest that A. largoensis
can play a role in controlling R. indica populations, particularly when prey densities are low.

Keywords: Mites; Invasive species; Cocos nucifera; Raoiella indica; Amblyseius largoensis; Prey-stage preference;

Functional response; Numerical response

http://www.springerlink.com/content/1207x23221447113/
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Testing prey DNA fingerprinting on Amblyseius largoensis (Acari: Phytoseiidae) predation of
Raoiella indica (Acari: Tenuipalpidae.

C. Rivera-Rivera, A. Galindo-Cardona and J.C.V. Rodrigues

2012. Experimental and Applied Acarology 57:373-379

Abstract

Molecular detection of predation by identifying prey markers in the digestive tract of predators has developed into a
powerful tool to assess predator—prey systems in which diet identification is too time consuming or impossible. Here
we explore its utility for detecting predation of the pest mite Raoiella indica Hirst by the predatory mite Amblyseius
largoensis Muma, taking advantage of the color the predator acquires after eating this mite to cross-reference our
results. For this, a ~410 bp segment of the cytochrome c oxidase subunit I (COI) mitochondrial gene marker specific
for the subfamily Tetranychoidea was used. Amblyseius largoensis that had recently eaten were collected from
greenhouse colonies containing both mites, and isolated from any other food source. Predator mites were taken for
fingerprinting at 24, 48, 72 and 96 h of starving after collection, and the same process was repeated a second time,
offering pollen as an alternative food source to see whether detection changed. Lastly, a sampling trial was
conducted in the greenhouse, in which mites were collected regardless of their color and frozen immediately for
fingerprinting. Raoiella indica DNA was detected for 48 h on starving predators, and for 96 h on those who had
eaten pollen. The segment was detected in 26 % of the samples collected on the trial. This technique needs
refinement specific for this system, but the results obtained here confirm that it could turn into a very useful tool for
assessing aspects of this predator—prey system.

Keywords: Red palm mite; DNA fingerprinting; Prey-predator relationship; Biocontrol
http://www.springerlink.com/content/4182g731g7427t3g/

Overview of a classical biological control project directed against the red palm mite in Florida.
M.A. Hoy

2012. Experimental and Applied Acarology 57:381-393

Abstract

Information is provided on the steps involved in classical biological control programs, with an outline of the steps
achieved in the classical biological control of the red palm mite, Raoiella indica (Acari: Tenuipalpidae), in Florida.
An overview is provided of the results and an accompanying paper by Bowman and Hoy (2012) describes the
molecular analyses conducted to characterize phytoseiid predators of the red palm mite collected from Mauritius.
The Mauritius phytoseiids were identified as Amblyseius largoensis, using morphological criteria, and compared to
four populations of A. largoensis from Florida. The difficulties encountered in the systematics, rearing, and
evaluation of the Mauritius phytoseiids are described. A method was tested for obtaining DNA from single mites
without destroying the body so that voucher specimens can be maintained. Ultimately, the project was terminated
due to constraints expected in obtaining permission to make releases.

Keywords: Classical biological control; Red palm mite; Raoiella indica; Phytoseiidae; Amblyseius largoensi; Risk
assessment

http://www.springerlink.com/content/t321346164214332/

Molecular discrimination of phytoseiids associated with the red palm mite Raoiella indica
(Acari: Tenuipalpidae) from Mauritius and South Florida

H.M. Bowman and M.A. Hoy

2012. Experimental and Applied Acarology 57:395-407

Abstract

Phytoseiid populations imported from Mauritius for evaluation for a classical biological control program in Florida,
USA, were morphologically identified as Amblyseius largoensis Muma, a species associated with the red palm mite
in south Florida and the Caribbean. Bayesian analysis and sequence divergences of the mitochondrial /25 rRNA and
nuclear Elongation factor—I alpha (EF-Ia) genes and Neighbor-Joining analysis of High-fidelity-RAPD-PCR
markers were used to discriminate between the south Florida and Mauritius populations. High-fidelity-RAPD-PCR
markers in addition to Bayesian and sequence divergence analyses of the /25 rRNA sequences suggest that the
Mauritius and south Florida populations are genetically different but whether these are species or population
differences is unknown. The degenerate EF-Io primers used to survey the phytoseiids amplified two different
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elongation factor sequences with distinct amino acid translations, the putative EF-Io. and an unknown elongation
factor. Variability within the /25 gene was used to develop population-specific primers for identifying the Mauritius
phytoseiids in the event they are released in south Florida.

Keywords: Amblyseius largoensis; Bayesian analysis; Classical biological control; Elongation factor; I alpha; High-
fidelity PCR; Red palm mite; Raoiella indica; Phytoseiidae; Population-specific primers; /25 rRNA; RAPD-PCR
http://www.springerlink.com/content/n401u21vm68r4082/

INVASIVE SPECIES - BLACK SIGATOKA DISEASE:

Cloning, in silico structural characterization and expression analysis of MfAtrd, an ABC
transporter from the banana pathogen Mycosphaerella fijiensis

Y. Couoh-Uicab, 1. Islas-Flores, N. Kantin-Moreno, L.-H. Zwiers, M. Tzec-Sim4, S. Peraza-Echeverria,
L. Brito-Argdez, L. Peraza-Echeverria, R. Grijalva-Arango, A. James, C. Rodriguez-Garcia, and B.
Canto-Canché

2012. African Journal of Biotechnology 11:54-79

Abstract

ABC transporters are membrane proteins that use the energy released from the hydrolysis of ATP to drive the
transport of compounds across biological membranes. In some plants, pathogenic fungi ABC transporters play a role
as virulence factors by mediating the export of plant defense compounds or fungal virulence factors.
Mpycosphaerella fijiensis, the causal agent of black Sigatoka disease in banana, is the main constraint for the banana
industry worldwide. So far, little is known about molecular mechanism that it uses to infect the host. In this study,
degenerated primers designed from fungal ABC transporters known to be involved in virulence were used to isolate
homologs from M. fijiensis. Here, we reported the full cloning of MfAtr4 a putative ortholog of MgArr4, an ABC
transporter of the related Mycosphaerella graminicola with a function in virulence. Similarities and differences with
its presumed ortholog MgAtr4 are described, and the putative function of MfAtr4 are discussed. Analysis of MfAtr4
gene expression in field banana samples exhibiting visible symptoms of black Sigatoka disease indicated a higher
expression of MfAtr4 during the first symptomatic stages in comparison to the late necrotrophic phases, suggesting a
role for MfAtr4 in the early stages of pathogenic development of M. fijiensis.

Keywords: ABC transporters, virulence factors, MgAtr4 ortholog, Mycosphaerella fijiensis, black Sigatoka, Musa
sp. http://www.academicjournals.org/ajb/full%20text/2012/3Jan/Couoh-Uicab%?20et%20al.htm

PDF available: http://www.academicjournals.org/ajb/PDF/pdf2012/3Jan/Couoh-Uicab%20et%20al.pdf

Direct colony polymerase chain reaction (PCR): an efficient technique to rapidly identify and
distinguish Mycosphaerella fijiensis and Mycosphaerella musicola

Roberto Vazquez-Euan, Rosa Grijalva-Arango, Bartolomé Chi-Manzanero, Miguel Tzec-Sim4, Ignacio
Islas-Flores, Cecilia Rodriguez-Garcia, Leticia Peraza-Echeverria, Andrew C. James, Gilberto Manzo-
Séanchez and Blondy Canto-Canché

2012. African Journal of Biotechnology 11:8172-8180

Abstract

Sigatoka disease is the most important threat for banana production worldwide. Many species of Mycosphaerella
have been described from banana but, to date, the three species Mycosphaerella fijiensis, M. musicola and M.
eumusae are the only species found to be pathogenic to banana. Reliable identification by classical methods requires
expertise because these fungi produce similar symptoms and they are morphologically similar. For studies of
ecology, genetic diversity and epidemiology their differentiation is crucial. Several laboratories have developed
molecular protocols to differentiate these fungi. Currently, a number of primers targeting ribosomal sequences,
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actin, tubulin and histone 3 genes are available for diagnosis of the Sigatoka complex. In the present work, we report
a direct colony-polymerase chain reaction (DC-PCR) approach to rapidly distinguish M. fijiensis and M. musicola
strains in multiplex PCR reactions. This is the most economical and the fastest procedure reported so far for
diagnosis of these two Mycosphaerella species, which are distributed in banana-growing regions in the world; the
DC-PCR technique was also found to be amenable for the identification of mating type of M. fijiensis isolates. This
DC-PCR may also be applicable to prepare DNA templates for basic PCR-based analyses in other fungi.

Keywords: Sigatoka diseases, Banana’s Mycosphaerella, molecular diagnosis, direct colony PCR.
http://www.academicjournals.org/ajb/pdf/pdf2012/24 Apr/Vazquez-Euan%20et%?20al.pdf

An integrated approach to control the Black Leaf Streak Disease (BLSD) of bananas, while
reducing fungicide use and environmental impact

J. Ganry, E. Fouré, L. De Lapeyre de Bellaire, T. Lescot

Chap 10 IN Fungicides for Plant and Animal Diseases edited by D. Dhanasekaran, N. Thajuddin and A.
Panneerselvam

2012. Rijeka, Croatia: InTech. 298 pages

PDF available: http://www.intechopen.com/books/fungicides-for-plant-and-animal-diseases/an-integrated-
approach-to-control-the-black-leaf-streak-disease-blsd-of-bananas-while-reducing-fungi

Silicon reduces Black Sigatoka development in banana

L. Kablan, A. Lagauche, B. Delvaux, and A. Legreve

2012. Plant Disease (USA) 96:273-278

Abstract

The effect of silicon (Si) uptake on the susceptibility of Musa acuminata to Mycosphaerella fijiensis was
investigated in three experiments conducted under controlled conditions. Plants were grown in the presence of Si or
not, in pots adapted for a hydroponic culture system or in pots filled with compost. The banana leaves were
inoculated after 4 or 6 months of plant growth by spraying conidial suspensions or by brushing mycelia fragments.
The disease progress over time was assessed using quantitative and qualitative scales. At the end of each
experiment, disease severity was also analyzed using the image analysis software ASSESS. The Si concentration in
the leaves of plants supplied with Si reached 10 to 28 g/kg of dry matter. The first symptoms appeared 18 days after
inoculation. The disease developed more rapidly and more severely on banana plants grown without Si than on
plants supplied with Si. The areas under the disease progress curve (AUDPCs) calculated for plants grown with Si
were significantly lower than the AUDPC:s for plants not supplied with Si, regardless of inoculation method. Thus,
Si supply could be a valuable tool in integrated pest management against M. fijiensis by reducing the disease
pressure on banana.

http://apsjournals.apsnet.org/doi/abs/10.1094/PDIS-04-11-0274
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OTHER AGRICULTURAL ASPECTS

AGRICULTURAL DEVELOPMENT:

Guyana: more value for traditional products

2012. SPORE - special issue: Making the connection, rise of agricultural value chains. July:21

Excerpt

Two ventures in rural Guyana are enabling indigenous people to add value to local products. But though the
enterprises are profitable, they now face stiff competition from cheaper suppliers.

Some 600 rural dwellers, mainly women in remote settlements of Guyana, are working for the private Guyanese
company Amazon Caribbean Ltd. (AMCAR), which harvests, processes and exports canned organic pineapples and
heart-of-palm (Euterpe oleracea). The products, increasingly popular with European consumers, are shipped to
supermarket giants Carrefour and Auchan in France and other EU countries....
http://spore.cta.int/hs/index.php/article/voir/2012/en/49

http://spore.cta.int/hs/pdf/spore-hs-2012-en.pdf

Making the connection, rise of agricultural value chains
2012. SPORE - special issue: Making the connection, rise of agricultural value chains. July
http://spore.cta.int/hs/pdf/spore-hs-2012-en.pdf

Scaling up agricultural value chains for pro-poor development
Arntraud Hartmann

2012. International Food Policy Research Institute (IFPRI) 2020 Focus 19, Brief 7
PDF available http://www.ifpri.org/sites/default/files/publications/focus19_07.pdf

http://www.ifpri.org/publication/scaling-agricultural-value-chains-pro-poor-development

Scaling up in agriculture, rural development, and nutrition

Johannes F. Linn (ed.)

2012. International Food Policy Research Institute (IFPRI) 2020 Focus 19. 47p.

The authors of the 20 policy briefs included here explore the experience of scaling up successful interventions in
agriculture, rural development, and nutrition under five broad headings: (1) the role of rural community engagement,
(2) the importance of value chains, (3) the intricacies of scaling up nutrition interventions, (4) the lessons learned
from institutional approaches, and (5) the experience of international aid donors.

PDF available http://www.ifpri.org/sites/default/files/publications/focus19.pdf

Related Link http://www.ifpri.org/publication/scaling-agriculture-rural-development-and-
nutrition?utm_source=New+At+IFPRI&utm_campaign=c926d263ce-

New_at IFPRI Jul 9 2012&utm_ medium=email

Smallholder business models for agribusiness-led development: good practice and policy
guidance

Siobhan Kelly

2012. Rome: Food and Agriculture Organization of the United Nations

Contents:

1. Easing the cost and risk of doing business with smallholders for SMAE:s.

2. Supporting smallholder competitive advantage for agribusiness-led development.

R&D in Agn'culturc - |ssue 5, Scptcmbcr 2012, comPilcd by CARD] 28



3. Smallholder organizational models for improved bargaining power and value-chain governance.
4. Institutional innovations and strategic value addition for sustained value capture.
5. Success factors and policy guidance for strengthening smallholder-buyer business models within value chains.

http://www.euacpcommodities.eu/files/Smallholder BM for Agric-led development.pdf

AGRICULTURAL RESEARCH:

Agricultural innovation systems: an investment sourcebook

2012. Washington DC, USA: The World Bank. 680p.

Contents

Module 1: Coordination and Collective Action for Agricultural Innovation

Module 2: Agricultural Education and Training to Support Agricultural Innovation Systems

Module 3: Investment in Extension and Advisory Services as Part of Agricultural Innovation Systems
Module 4: Agricultural Research within an Agricultural Innovation System

Module 5: Incentives and Resources for Innovation Partnerships and Business Development

Module 6: Creating an Enabling Environment for Agricultural Innovation

Module 7: Assessing, Prioritizing, Monitoring, and Evaluating Agricultural Innovation Systems

PDF available at http://siteresources.worldbank.org/INTARD/Resources/335807-
1330620492317/9780821386842.pdf

Engaging project proponents in R&D evaluation using bio-economic and socio-economic
tools

Geoff Kuehne, Cam Nicholson, Michael Robertson, Rick Llewellyn, Cam McDonald

2012. Agricultural Systems, 108:94-103

Abstract

This paper reports on the use and effectiveness of two tools used for the ex-ante evaluation of a suite of crop-
livestock farming-systems R&D (research and development) projects proposed for Australian grain-growing
districts. The focus is on determining the value of two tools developed for this purpose—a bio-economic whole-farm
analysis tool (BENEFIT) and an adoption and diffusion prediction tool (ADOPT). Designed to be used by
researchers, project managers, extension agents and research, development and extension managers, ADOPT
predicts speed and extent of adoption, while BENEFIT models physical and financial effects of the practice change
on the farm. The tools were used as a prerequisite to the approval of R, D & E projects seeking funding from a new
round of Australia’s Grain and Graze program. Each tool provides information that is useful for making decisions
about investments in agricultural R, D & E that is not easily obtainable by other means.

The benefits of the ex-ante evaluation processes were that those proposing and delivering the projects learnt more
about the drivers of project impact. The results of the study show that, when used together, these tools can lead to
better investment decisions and project-level delivery strategies, particularly where impact is highly dependent on
participatory and local, context-specific delivery.
http://www.sciencedirect.com/science/article/pii/S0308521X1200025X
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How to draft a collaborative research agreement

M.B. Steinbock

In Intellectual Property Management in Health and Agricultural Innovation: A Handbook of Best
Practices (eds. A Krattiger, RT Mahoney, L Nelsen, et al.)

2007. Oxford, U.K.: MIHR, and Davis: PIPRA

Abstract

A collaborative research agreement has five major parts:

(1) statement of objectives, (2) statement of work, (3) general provisions, (4) budget, and (5) list of materials. This
chapter provides a step-by-step discussion of the issues that need to be addressed in each part of the agreement,
emphasizing the importance of crafting an agreement that is mutually beneficial and, above all, clearly written.
Whereas all parts of any agreement are important, for collaborative research agreements, extra care should be taken
in describing the objectives and work of the collaboration, the research plan, and the mechanisms for agreeing on
changes in the research plan. Partnerships grow and change; this invariably leads to the need for amendments.
Arguably, many of the best collaborative research agreements need numerous amendments in order to reflect the
evolving needs of the parties involved.

http://www.iphandbook.org/handbook/chPDFs/ch07/ipHandbook-

Ch%2007 %2004 %20Steinbock%20Collaboration%20Agreements.pdf

Intellectual property management in health and agricultural innovation: a handbook of best
practices

A. Krattiger, R.T. Mahoney, L. Nelsen, et al. (eds.)

2007. Oxford, U.K.: MIHR, and Davis: PIPRA

www.ipHandbook.org.

FOOD SECURITY:

2011 Global food policy report

International Food Policy Research Institute

2012. Washington, DC, USA: IFPRL

Comprehensive, research-based analysis of major food policy challenges at the global, regional, national, and local
levels. It highlights important developments and events in food policy that occurred in 2011, discusses lessons
learned, offers policy recommendations, presents IFPRI’s food policy tools and indicators, and takes a look forward
into 2012. Provides state-of-the-art analysis on such crucial topics as: food price levels and volatility; natural and
human-caused disasters; climate change; biofuels; the links between agriculture and nutrition, health, water, and
energy; sustainable land management; regional developments; new players in global food policy
http://www.ifpri.org/publication/201 1-global-food-policy-report

Preview booklet: http://www.ifpri.org/sites/default/files/publications/oc72a.pdf

Full report: http://www.ifpri.org/sites/default/files/publications/oc72.pdf
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Ensuring food and nutrition security in a green economy
Shenggen Fan, Claudia Ringler, Ephraim Nkonya, and Alexander J. Stein
IFPRI Policy Brief 21
2012. Washington DC, USA: International Food Policy Research Institute. 4p.
Content
¢ Food and Nutrition Security: Facing Complex, Interlinked Challenges
e  Agriculture: Playing a Central Role for Food Security and in a Green Economy
¢ Policy Actions: Promoting Food Security in a Green Economy
PDF available http://www.ifpri.org/sites/default/files/publications/bp21.pdf

The food security situation in the Americas: document to facilitate the dialogue scheduled to
take place at the 42nd General Assembly of the Organization of American States
Inter-American Institute for Cooperation on Agriculture (IICA)

2012. San José, Costa Rica: Inter-American Institute for Cooperation on Agriculture (IICA). 39p.
http://iica.int/Esp/Programas/Seguridad Alimentaria/IICAPublicaciones/B29 14i.pdf

Global Agro-ecological Zone (GAEZ) Portal

Global Agro-ecological Zone (GAEZ) Portal is an online data portal developed by the Food and Agriculture
Organization of the United Nations (FAO) and the International Institute for Applied Systems Analysis (ITASA). It
is a planning tool designed to help to identify areas for increased global food production while maintaining natural
resources base and facing the challenge of climate change.

An extensive inventory of the world's agricultural resources and related data, organized around five thematic areas:

®  Land and water resources, including multiple spatial layers of climate, soil, terrain, land cover, irrigation
potentials, protected areas, population density, livestock density and accessibility, etc.

e Agro-climatic resources, providing major climatic indicators important for assessing crop growth,
development and yield formation. GAEZ's spatial agro-climatic inventories of the prevailing thermal and
moisture regimes and growing periods are used for estimating crop suitability and potential yields.

e Agricultural suitability and potential yields, including information on yield constraints, crop calendars,
and production potential estimates for 11 major crop groups, 49 major crops and 92 crop types.
Productivity estimates are made for rain-fed farming, rain-fed farming with water conservation and gravity,
sprinkler and drip irrigation systems.

®  Actual yields and production, consisting of spatially explicit crop production estimates including crop
harvested area, yield and production figures for 23 major commodities.

e Yield and production gaps, which provide important information on locations with differences between
actual achieved and potential attainable yield and production under different management scenarios.

GAEZ data portal http://www.fao.org/nr/gaez/about-data-portal/en/
FAO GAEZ Data Portal version 3.0 release May 25, 2012, can be accessed here: http://gaez.fao.org/Main.html#
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OECD-FAO Agricultural Outlook 2012-2021
OECD/FAO
2012. OECD Publishing and FAO

Summary http://www.oecd.org/site/oecd-
faoagriculturaloutlook/Summary%200f%200ECD %20FAO0%20Agri%200utlook%202012.pdf

Full report: http://www.keepeek.com/Digital-Asset-Management/oecd/agriculture-and-food/oecd-fao-agricultural-
outlook-2012 agr outlook-2012-en

Related webpages  http://www.agri-outlook.org/dataoecd/4/10/50679839.pdf
www.agri-outlook.org

Food and nutrition security as the basis for a new development model to face urgent
challenges of the 21st Century
Chelston W.D. Brathwaite
2011. CARDI Review 11:3-20
Contents
e The New Green Revolution

e New Development Model: State policies that support a multidimensional, multi-sectoral focus on
agriculture and rural life; Increased investment in research, innovation and technology transfer; Research
and innovation; A new agricultural educational curriculum; Institutional reform of Ministries of
Agriculture; A new strategy of consumption and nutrition; A global partnership for food security

e The Caribbean Scenario

e  Some possible components of a Caribbean Regional Food Plan

Keywords: Food security, Caribbean

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org

INFORMATION AND COMMUNICATION:

Extension worldwide has changed. What about us in the Caribbean region?

Wayne Ganpat

2011. CARDI Review 12:16-21

Abstract

Worldwide extension has re-invented itself to embrace new development objectives. Internationally several models
and approaches to extension have been tried to meet the new demands to market-oriented extension service. The
Caribbean region is lagging behind. Several approaches and methods are available for consideration for possible use.
There is no one system that will work, so choosing must be a deliberate action guided by a policy for extension.
New institutional arrangements, training and support are required if Caribbean extension is to come in line with
other modern extension systems. At the same time, governments will have to continue to cater for the needs of the
majority of small farmers, producing a wide variety of crops without any clear market-focus until such a time that
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education and persuasion brings them into market-oriented focus. Finally, national food sovereignty is important in
light of predicted global food shortages.

Keywords: Extension services, Caribbean

CARDI Review issues available at http://www.cardi.org/cardi-publications/cardi-review/

Caribbean Agricultural Research and Development Institute, P.O. Bag 212, Frederick Hardy Building, University of
the West Indies, St. Augustine Campus, St Augustine, Trinidad and Tobago, W.I.

Tel: 1-868- 645-1205-7. Fax: 1-868-645-1208. Email: infocentre @cardi.org
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