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ABSTRACT

Exchanges of biological resources have occurred since the beginning of civilization and archiving microbial resources has been
advantageous in understanding the impacts of microorganisms on human, animal and plant health, research, education and
biotechnological advances. Strain collections provide repositories for the exchange of microbial materials and data, as well as services
to health, research and biotechnology clients. An essential component for effective archiving and exchange of reliable reference materials
is the development of methods for cultivating and maintaining microorganisms, the reliable authentication of reference strains, while
recognizing bio-safety and bio-security issues. Furthermore, biological resource centers are faced with challenges in recognizing the
interests of global biological commons with those of the Convention on Biological Diversity.

INTRODUCTION

Strain collections effectively provide important depositories of prokaryotic diversity, to be available for academic,
biotechnological and commercial exploitation. For millennia, people around the world have exchanged biological materials,
mainly for food and agriculture purposes, rarely beyond local and regional societies. However, the last century has seen
exponential increases in the amount of biological material that is maintained and exchanged and, concomitantly, growing
interdependency in shared reference materials. This trend has developed also with microbiological resources, with
increasingly sophisticated methods for archiving materials and the technological advances in analytical protocols, particularly
in molecular biology and genomics, as well as the globalized organization of the life sciences. As the diversity maintained
within microbial resource centers has increased, the complexity of archiving and exchanging microbial reference materials
has become increasingly complex. Microbial strain collections must stay abreast of newer methodologies used for analysing
and authenticating microorganisms. More recent and emerging considerations for microbial resource centers include
balancing the interests of reference strain recipients and users in academia and industry, e.g., through the global microbial
commons (Dedeurwaerdere, 2009), with those of the sources and providers of living biological materials, such as scientists,
institutes and countries of origin, e.g., through the agreements and recommendations of the Convention on Biological
Diversity (No. 30619, 1992). Providing access to microbial reference materials, related data and scientific services while,
at the same time, recognizing bio-safety and bio-security concerns, as well as donor countries’ and individuals’ intellectual
property rights, present on-going and future challenges for biological resource centers.

The importance of a global microbial commons, based on open access to micro-organisms in strain collections is recognized
by public and private organizations. The intergovernmental Commission on Genetic Resources for Food and Agriculture
is considering the development of policies and arrangements for access and benefit-sharing as a priority in its Multi-Year
Programme of Work, at its 12th Regular Session, to be held October 2009.

RESULTS AND DISCUSSION

Given the rationale for maintaining reference collections of microorganisms, it is essential that the collections insure four
important points: 1) viability; 2) purity; 3) authenticity; and 4) accessibility. Since 2002, proof of deposit and availability
from recognized strain collections has been required for valid publication of new bacterial species. Implicit in these
requirements is the responsibility for collections to provide confirmation of the authenticity of deposited strains. The
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RESUMEN

El tizón tardío, causado por  Phytophthora infestans, es la principal enfermedad de la papa. Con el objetivo de estudiar la respuesta de
variedades nativas y cultivares comerciales a la enfermedad en ambientes con y sin sistema de alerta temprana, se estableció un ensayo
de campo donde las variedades nativas fueron Clavela y Michuñe azul y los cultivares  Desiree, Yagana, Karu, Pukara y Cardinal. Los
sistemas de emisión de alerta fueron con y sin emisión de alerta. Existieron diferencias entre el material de papa, sobre todo en el sistema
sin alerta. Es importante considerar como componentes esenciales del manejo integrado del tizón tardío la resistencia varietal. Michuñe
azul se ubicó en el grupo del material  sano estudiado.

INTRODUCCIÓN

Una de las grandes limitantes en la producción de papa es
el tizón tardío, causado por Phytophthora infestans. A nivel
mundial, se ha venido trabajando durante muchos años en
la obtención de cultivares resistentes (Andrivon et al., 2003).
En la actualidad, se reconocen dos tipos de resistencia, la
resistencia vertical y la resistencia horizontal. El control de
la enfermedad se realiza utilizando fungicidas de contacto y
sistémicos. El uso indiscriminado de estos fungicidas ha
favorecido la presencia de aislamientos con resistencia a
estos productos. En el manejo integrado de esta enferme-
dad, el uso de sistemas de alerta temprana es una de las
estrategias más importantes y considera la utilización de
productos capaces de prevenir la infección. Los sistemas
de pronosticadores para la sincronización de los fungicidas
representan una herramienta muy útil para reducir las apli-
caciones de éstos. El objetivo general de este estudio fue
evaluar la respuesta al tizón tardío de variedades nativas y
cultivares comerciales de papa bajo un sistema de control
químico basado en un sistema de alerta temprana, con el
fin de contribuir al manejo integrado de ella.

MATERIAL Y MÉTODO

Se estableció un ensayo de campo en la temporada 2006/
2007. La plantación se realizó el 17 de octubre de 2006 y la
emergencia se produjo un mes después. El cierre de la en-
tre hilera se presentó a mediados de diciembre. El diseño
experimental utilizado fue el de parcelas divididas con cua-

tro repeticiones. Los tratamientos se ordenaron en un arre-
glo factorial de 7x2, los que correspondieron a siete mate-
riales de papa, bajo un sistema de manejo químico con uso
de alerta temprana y un testigo sin manejo químico para
cada cultivar. Las variedades nativas correspondieron a
Clavela y Michuñe azul y los cultivares a Desiree, Yagana,
Karu, Pukara y Cardinal. Los tratamientos con control quí-
mico recibieron una aplicación preventiva del fungicida
mancozeb al cierre de la entre hilera y dos aplicaciones de
fungicidas de acuerdo al sistema de alerta temprana. Los
tratamientos testigo fueron manejados sin aplicaciones. La
incidencia y severidad de tizón tardío se evaluó desde que
se observaron los primeros síntomas en el follaje hasta la
primera semana de febrero, utilizando la metodología des-
crita por Henfling (1987). Se estimó el Área Bajo la Curva
de Progreso de la Enfermedad (ABCDE) (Forbes y Korva,
1994). Los valores medios para cultivares y alerta temprana
se compararon a través del estadístico de Duncan (pd»0,05)
utilizando el programa estadístico SPSS versión 15.0 para
Windows.

RESULTADO Y DISCUSIÓN

El Área Bajo la Curva de progreso de la Enfermedad
(ABCPE) para cinco cultivares y dos variedades nativas de
papa para los tratamientos sin control químico se muestran
en la Figura 1. Se observó diferencias significativas entre
las variedades nativas y cultivares de papa. Cardinal y Karu
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food and agriculture, and that substantial international cooperation is necessary to manage these resources. The Global
Plan of Action for Animal Genetic Resources contains 23 Strategic Priorities, clustered into four Priority Areas:
Characterization, inventory and monitoring of trends and associated risks; Sustainable use and development; Conservation;
and Policies, institutions and capacity-building. The Global Plan of Action for Animal Genetic Resources provides an
internationally agreed basis for the sensible management of animal genetic resources, which are increasingly at risk, and
for sharing the benefits and responsibilities fairly and equitably. The task before the international community now is to
translate the outcomes of Interlaken into concrete and sustainable action. The presentation will report on some steps

taken in this direction.
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presentaron los menores valores de ABCPE, mostrando diferencias respecto a Desiree. Los valores de ABCPE encontra-
dos en este estudio son inferiores a lo reportado por García y García (2004). Por otra parte, el análisis del ABCPE en los
tratamientos con control químico con uso del sistema de alerta (Figura 2) no mostró diferencias entre variedades nativas y
cultivares comerciales. Esto se podría asociar con las condiciones ambientales y la acción preventiva de los fungicidas. Al
comparar las curvas de progreso de la enfermedad de las variedades con y sin control químico, se aprecia que la enferme-
dad se presenta primero en los tratamientos sin control químico, como era de esperar. Además, en el sistema con alerta la
incidencia del tizón tardío fue similar entre los cultivares y las variedades nativas. La variedad nativa Michuñe azul y
Clavela presentaron un comportamiento intermedio.

Se puede concluir que existen diferencias entre cultivares y variedades nativas sobre el índice de daño foliar y el ABCPE,
sobre todo cuando el cultivo crece en ambientes sin control químico. Por lo anterior, es importante considerar como
componentes esenciales del manejo integrado de la enfermedad la resistencia varietal. Esto es importante en sistemas de
producción como el de la agricultura familiar campesina (AFC) de menores accesos a fungicidas y sistemas de alerta. Aquí
es esencial conocer los niveles de resistencia disponibles en los diferentes cultivares y/o variedades, con el fin de utilizar
estrategias que reduzcan la enfermedad, como son la siembra de variedades susceptibles y resistentes en mezcla y los
cultivos asociados entre otros. Por otra parte, el uso de un sistema de emisión de alerta temprana reduce significativamente
la infección en los cultivares mejorados y variedades de papa mediante la aplicación preventiva de fungicidas, ya que
permite controlar la enfermedad antes de la aparición de síntomas (Acuña et al., 2007).

Figura 1. Curva de progreso de la enfermedad para cinco cultivares y dos variedades nativas
de papa sin control químico

Figura 2. Curva de progreso de la enfermedad para cinco cultivares y dos variedades nativas
de papa con control químico basado en uso de alerta temprana



��������	
�	��������
	
��������	
����������������������������������������	
�	��������
	
��������	
��������������������������������

31

STATUS OF ANIMAL GENETIC RESOURCES

Irene HOFFMANN, Beate SCHERF, Mateusz WIECZOREK

Animal Production and Health Division, Food and Agriculture Organization of the United Nations (FAO),
Viale delle Terma di Caracalla, 00153 Rome, ITALY

e-mail: Irene.Hoffmann@fao.org

The International Technical Conference on Animal Genetic Resources for Food and Agriculture in Interlaken, Switzerland,
in September 2007, first launched The State of the World’s Animal Genetic Resources for Food and Agriculture, the first
authoritative assessment of global livestock biodiversity (FAO, 2007a). The Global Databank for Animal Genetic resources
currently contains data from 181 countries and 37 species with 7 998 reported breeds; 6 947 are local breeds (each
reported by only one country) and 1 051 transboundary breeds (each reported by several countries). In Europe and the
Caucasus, Asia, and the Near and Middle East, local breeds make up about three-quarters of all breeds. In Africa, and
Latin America and the Caribbean, the share of local breeds is smaller, but still exceeds 60 percent of all breeds. Conversely,
international transboundary avian and mammalian breeds dominate in the Southwest Pacific and North America.

Africa has a large share of regional transboundary breeds of cattle, goats and asses. Europe and the Caucasus, however,
has by far the highest number of regional transboundary breeds among avian species. The existence of significant
numbers of regional transboundary breeds has implications for management and conservation of AnGR, and highlights
the need for cooperation at regional or subregional levels.

A total of 1 619 breeds (20 %) are classified as being at risk. The proportion of breeds classified as at risk is lower for
mammalian species (17 %) than for avian species (31 %). However, in absolute terms, the number of breeds at risk is
higher for mammalian species (952 breeds) than for avian species (667 breeds). Rabbits are the mammalian species with
the highest proportions of breeds at risk (36 %), followed by horses (20 %), pigs (17 %) and cattle (16%).

For 34% of all mammalian breeds no population census data are available. The problem is particularly significant in some
species (over 70 % of guinea pig, deer and dog breeds and 58 % of ass and dromedary breeds). This lack of data is a
serious constraint to effective prioritization and planning of breed conservation measures. Cattle are the species with the
highest number of breeds (196) reported as extinct. Large numbers of extinct pig, sheep and horse breeds are also
reported. There is, however, clearly a possibility that there were breeds that became extinct before they were documented,
and which are therefore missing from the analysis.

Among avian species, chickens have by far the highest number of breeds at risk on a world scale. In the majority of avian
species more than 24 % of breeds are classified as at risk (guinea fowl and partridge are the only exceptions). In the case
of chickens, geese, turkeys, quail, pigeons and ostrich, the proportion is close to one-third. As in the case of mammalian
species, there are a large number of breeds (42%) for which population figures are unavailable. Extinct breeds have
mainly been reported among chickens. There are also a few cases among ducks, guinea fowl and turkeys.

The regions with the highest proportion of their breeds classified as at risk are Europe and the Caucasus (29 percent of
mammalian breeds and 50 percent of avian breeds) and North America (19 percent of mammalian breeds and 81 percent
of avian breeds). Europe and the Caucasus, and North America are the regions that have the most highly specialized
livestock industries, in which production is dominated by a small number of breeds. In absolute terms, Europe and the
Caucasus has by far the highest number of at-risk breeds. Despite the apparent dominance of these two regions, problems
in other regions may be obscured by the large number of breeds with unknown risk status. In Latin America and the
Caribbean 68 percent and 84 percent of mammalian and avian breeds, respectively, are classified as being of unknown
risk status; the respective figures for the Southwest Pacific region are 76 percent for mammals and 68 percent for birds,
and for Africa 59 percent for mammals and 60 percent for birds.

The main outcome of the Interlaken Conference was the adoption of the Global Plan of Action for Animal Genetic Resources
which is based on the fact that countries are fundamentally interdependent with respect to animal genetic resources for
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