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Abstract

The world is continually faced with the need to increase crop productivity, and to develop new varieties better
adapted to face environmental and biological challenges or to meet the needs of local communities. To meet
these needs and challenges, farmers and breeders must have access to a wide range of plant genetic resources
(PGR) and to the essential information about those PGR and traits they possess to facilitate their utilization.

The value of PGR is dependent upon the information available. Accurate characterization and evaluation data
promote use, especially if it is available in a standard format. Through the production of descriptors in
collaboration with National Agricultural Research Systems, CGIAR centres, and crop research institutes and
networks, Bioversity aims to stimulate the characterization and evaluation of PGR collections by providing
uniform and unambiguous guidelines for the description and exchange of information on germplasm.

Crop descriptors and derived standards are essential for the scientific documentation of PGR. They are an
important tool that permits the international PGR community to exchange information in a ‘common’ language.
This in turn helps to develop active PGR Networks because data exchange is easy and enhances collaboration.
Furthermore, these networks can be assembled into a global partnership whereby access to information and use
of germplasm are further facilitated, which supports the International Treaty on Plant Genetic Resources for
Food and Agriculture (ITPGRFA).
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Introduction

This paper explores how standards contribute to establishing databases and developing networks and in this
way, provide access to plant genetic resources information to further its utilization. It also provides and insight of
the history of descriptor lists —scientific standards for documenting plant genetic resources— which have been
developed by Bioversity International (formerly IPGRI) since 1976.

We can not manage what we do not know. In the same way, we can not use genetic resources if we do not know
them, or if we do not know where we can obtain them. Germplasm accessions without information do not have
any value, like books without a title.

There is a huge amount of plant genetic resources already conserved in genebanks worldwide, but all the
associated information is of limited use because data are maintained in unlinked documentation systems, or
simply because documentation is lacking. Although most genebanks have developed their own information
system according to their needs, there are just a few examples of linkages among them. These constraints
prevent breeders and users from effectively searching for desired crop specific genetic traits within all of the
genebanks around the world.

Bioversity has been working since its inception to support the use and conservation of plant genetic resources
through the development of scientific standards for crops. The idea for developing standardized methodologies
for describing germplasm accessions was debated around 1976, as it was apparent that a universally understood
methodology was essential for any global system of conservation and networks of genebanks to operate
effectively (Gotor et al, 2008).
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Initially, there was not capacity of partners to understand characterization and evaluation data on crops
common to them, leading to exchange of information and utilization of plant genetic resources. Furthermore,
crop specific descriptors were not available and they were developed through experiences and observations
about the crop. Only when many researchers are working on the same crop, they realize that there is a need to
standardize the way they describe a characteristic or a trait, so that they can review and compare data from
different sources. There are still cases where different genebanks measure the same trait of the same crop in
different ways, giving totally different values for the same characteristic.

This lack of compatibility in documentation systems for describing plant genetic resources seriously affected
data exchange between genebank collections. This was the reason behind the need to develop a methodology
that had international approval and that could be easily used within a country and among different countries as
well.

To be effective, the methodology needed to unambiguously and correctly describe an accession in order to
discriminate between them within the same collection, thus, nurturing collaboration among scientists working
in different countries.

A comprehensive and standardized description of a crop allows better compatibility between documentation
systems and facilitates the exchange of information. This also reflects the value attached to traits by plant
genetic resources researchers and users.

An accurate characterization and evaluation data promote and increase the use of plant genetic resources,
particularly if it is available in a standard format, because information is the link between conservation and use.
Conservation and use of plant genetic resources for food and agriculture are crucial for ensuring adequate food
supply worldwide. Particularly nowadays, when the continuous improvement of crop plants is essential for
agriculture mainly due to climate changes, and relies on the use of genetic variability through breeding.

In collaboration with partners throughout the world, Bioversity aims at building the knowledge base needed to
ensure effective use of diversity to increase sustainable agricultural production, improve livelihoods and
confront the challenge of climate change. The development of standards is one way to achieve its mission since
the value of conserved plant genetic resources is dependent upon the information utilized to promote their use.

Contribution to crops description

The development of standardized descriptors began in 1976, when a universal system was essential for global
efforts in plant genetic resources conservation and for crop networks and genebanks to operate effectively.
Bioversity in collaboration with CGIAR centres, crop networks, research organizations and national programmes,
has developed descriptors for more than 100 crops in different languages.

Each crop descriptor list represents an important methodology and provides an internationally agreed format
and universally understood language for plant genetic resources data, particularly regarding characterization
and evaluation information. The adoption of this tool (and in some cases, a conversion method to Bioversity
format), helped to create an efficient and reliable instrument for information exchange, storage and retrieval to
facilitate the utilization of germplasm.

The Bioversity crop descriptors published so far represent 3.5 millions accessions held in genebanks worldwide
and cover the 90% of the crops listed in the Annex | of the International Treaty. They also represent a 95% of the
CGIAR mandate crops.

Descriptors contribute to increase knowledge and facilitate research not only on mandate crops, but also on
crops that have limited attention by the research community but which are often crops preferred by the poor.
The 35% of crop descriptors deal with Neglected and Underutilized crops.

In addition to the use of these traditional crop standards made by the majority of plant genetic resources
workers, they are being used as ‘best practices’ and most of them have been adopted by the Crop Genebank
Knowledge Base (which is a product of the System-wide Genetic Resources Programme). Furthermore, the
current activities on controlled vocabularies, such as the Trait Ontology Consortium, or the Generation
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Challenge Programme have adopted most of the text included in the crop standards or use them as data
templates.

Impact of passport standards

When germplasm collections were integrated into multicrop collections at the national level, it was evident that
common descriptors were required to be more consistent across different crops. As a result, Bioversity jointly
with the Food and Agriculture Organization of the United Nations (FAO), with substantial contributions from
European countries and CGIAR Centres, published a standard for passport data, the List of Multi-crop Passport
descriptors (FAO/IPGRI, 2001).

This subset of passport information provides an international standard across crops to facilitate information
exchange on passport data in research institutions worldwide. It constitutes the basis for a standardized
documentation system. Each descriptor incluyes suggested field names to assist in a computerized exchange of
data and a brief explanation on how to record the information.

This standard has had a huge impact, especially in Europe where the European Search Catalogue of Germplasm
Accessions (EURISCO) with passport information on ex situ collections maintained in Europe has been developed
based on the passport standard. This European Catalogue contains information on around 30 countries
representing more than 1.0 million accessions from Europe. Additionally, this standard for passport data is being
used as a basis for the development of many of the central crop databases belonging to the European
Cooperative Programme for Plant Genetic Resources (ECPGR).

Same applies to the FAO-WIEWS Directory of Germplasm Collections, which includes passport data fields
matching this standard. Also, almost all CGIAR centres follow, whenever possible, the format and content
proposed, making it easier to retrieve or exchange data.

Outside the CGIAR system, other scientific organizations such as the Crop Scottish Crop Research Institute have
adopted the MCPD to create their database (GERMINATE), a software which links phenotypic and genotypic data
through passport data. It has been also adopted by the Generation Challenge Program for the creation of ‘The
Bioversity/FAO MultiCrop Passport Descriptor Ontology’ which is an adaptation of the FAO/IPGRI passport
standard.

Coping with marker technologies information

With the rapid development of marker technologies and an increased molecular and biochemical
characterization of plant genetic resources, the need arose to define common standards for documenting
information about genetic markers. In order to address this issue, Bioversity published the ‘Descriptors for
Genetic Marker Technologies’ to complement classical agro-botanical analysis (De Vicente et al 2004). This
descriptor list includes a minimum set of standards for documenting information about genetic markers and is
targeted at researchers who use genetic marker technologies. This standard is meant to facilitate documentation
and exchange of standardized genetic marker data. It also provides descriptions of content and coding schemes
that will assist in computerized data exchange.

Integrating farmers’ knowledge and science

In an effort to integrate traditional knowledge and science, Bioversity has developed in 2009, a standard for
sharing data describing farmers’ knowledge about people and plants. This standard has been developed to
create a /ingua franca to capture and share information amongst farmers and scientists and to integrate biology
and traditional knowledge.

It provides a standard format for the gathering, storage, retrieval and exchange of farmers’ knowledge of plants.
It aims to capture key characteristics, uses and values of cultivated and wild plants as described by farmers and
other people in farming communities. Many of these descriptors are not included in conventional descriptor
lists. Wild and weedy plants are also covered by this list since they often play a significant role in farming
communities, being useful from a socio-economic and ecological standpoint.
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This standard is a first attempt to combine a documentation system traditionally used in controlled
environments (genebanks, breeding institutes) with an approach that involves people and their knowledge ‘in
the field’. We hope that this list, which is the result of many years of review of fieldwork by scientists and field
practitioners, will become an important tool for integrating biology and traditional knowledge (Bioversity and
The Christensen Fund, 2009).

Maximizing information through a global portal

Bioversity and its partners are currently developing common information standards to describe the key
characteristics of genetic resources that are important for crop improvement, so everyone can communicate
effectively, through a project funded by the Global Crop Diversity Trust. These key standards constitute the
backbone of the global portal of information on germplasm accessions which aims at making key information
about accessions available for breeders and others in order to use the material stored in genebanks. This will
increase the utilization of biodiversity, which is the key to agricultural development in a time of climate change.

The goal of the project is to provide access to information by scientists to the material they need and addresses
the impediments faced by users who seek hard to find data about germplasm that can provide resistance to
biological and abiotic stresses that reduce yields.

The project has three components: the first component will mobilize scientists to agree on initial key sets of
characterization and evaluation traits of most interest to users. These standards will be incorporated into the
second component, the GRIN-Global genebank datamanagement system being developed by USDA through
another project funded by the Trust. This system will be deployed to national programmes and other genebanks
in developing countries. Finally, the third component of the project involves the development of a global
accession-level information portal for accessing and managing accession data in support of conservation and
use of crops for food and agriculture, by linking up national, regional and international genebank databases (see
Figure 1).

INFORMATION ACCESS

.

Global Information on Germplasm Accessions Portal .

INFORMATION STANDARDS

Key Set of Descriptors for
Access and Utilization of

Figure 1. Contribution of standards to developing networks and providing access to PGR
utilization
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Conclusion

Through the production of standards in collaboration with partners, Bioversity aims to stimulate the
characterization and evaluation of plant genetic resources collections by providing uniform and unambiguous
methodologies for the description and exchange of information on germplasm. Thus, the adoption of
descriptors and derived standards should be integral to genetic resources activities, assuring adequate
germplasm conservation and its efficient utilization in crop improvement programmes.

Crop descriptors and derived standards are essential for the scientific documentation of plant genetic resources
and are an instrumental tool that permits the international community to exchange information in a common
language. This in turn helps to establish databases and to develop crop networks because data exchange is easy,
and nurture collaboration globally.

Furthermore, these networks can be assembled into a global portal whereby access to information and use of
germplasm are further facilitated, which assures a full implementation of the Convention on Biological Diversity
and supports the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA).
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	SESSION II
	Potato (*)
	Morphological and Molecular markers.  The result showed that the 360 accessions studied can be reduced to 119 unique genotypes and the remaining 241 accessions consist of 197 duplicates and 44 require further evaluation.).
	Pachyrhizus
	UNC
	Table 1.  Variability of some qualitative parameters within taro accessions
	Parameter
	Mean+S.E
	Standard deviation
	Variance
	Interior sheath color
	2.05 +0.023
	0.305
	0.093
	Petiole attachment
	1.37+0.041
	0.531
	0.283
	Lamina orientation
	2.11+0.036
	0.467
	0.218
	Leaf shape
	2.82+0.045
	.593
	0.351
	Leaf margin color
	2.25+0.091
	1.187
	1.409
	Leaf sinus denuding
	1.850+0.28
	0.371
	0.138
	Leaf surface glossy
	0.94+0.065
	0.844
	0.712
	Leaf margin type
	1.46+0.038
	0.500
	0.250
	Leaf vein color
	3.75+0.051
	0.669
	0.447
	Upper leaf color
	1.81+0.059
	0.769
	0.592
	Lower leaf color
	2.68+0.100
	1.304
	1.669
	Petiole color
	2.54+0.071
	0.924
	0.854
	Vein pattern
	2.72+0.054
	0.698
	0.488
	Corm interior color
	1.11+0.02
	0.309
	0.095
	N=170
	Table 2.  Pearson-Correlation between taro corm characters and qualitative parameters
	Parameters
	Corm weight
	Corm length
	Corm diameter
	Interior sheath color
	-0.068
	-0.189*
	0.015
	Petiole attachment*
	-0.190*
	-0.130
	-0.180*
	Lamina orientation
	-0.188*
	-0.380**
	0.018
	Leaf shape*
	0.098
	0.377**
	-0.165*
	Leaf margin color*
	0.220**
	0.111
	0.152*
	Leaf sinus denuding
	0.004
	-0.299**
	0.009
	Leaf surface glossy
	-0.172*
	0.048
	-0.110
	Leaf margin type
	0.358**
	0.123
	-0.001
	Leaf vein color
	0.161*
	0.149
	-0.046
	Upper leaf color
	0.054
	0.085
	0.344**
	Lower leaf color
	-0.054
	0.101
	-0.198**
	Petiole color
	0.221**
	0.297*
	0.048
	Vein pattern
	0.124
	0.343**
	0.030
	Corm interior color
	0.049
	0.223**
	0.168*
	Computed at P=0.1 except for * where P=0.05
	Table 3.  Variability of some qualitative parameters of taro cocoyam accessions
	Parameter
	Mean+S.E
	Standard deviation
	Min.
	Max.
	Variance
	Range
	Plant span (cm)
	61.28 +1.40
	18.23
	14.00
	130.00
	332.23
	116
	Plant height (cm)
	42.95 +0.99
	13.04
	14.00
	83.00
	169.95
	69
	No. of sprouting cormel suckers*1
	1.50 + 0.50
	0.70
	1
	2
	0.50
	1
	Cormel sucker length*2(cm)
	22.10+3.90
	5.51
	18.2
	26.00
	30.42
	7.80
	Leaf lamina length (cm)
	29.45+0.65
	8.50
	7.50
	50.00
	72.39
	42.50
	Leaf lamina width (cm)
	20.65 + 0.58
	7.55
	6.20
	78.00
	57.03
	71.80
	Petiole length (cm)
	34.15 +0.93
	12.07
	12.80
	72.00
	145.81
	59.20
	Leaf sheath length (cm)
	17.17 +0.64
	8.32
	2
	49.00
	69.37
	47
	Midrib length (cm)
	17.93 +0.38
	4.98
	5.50
	30.20
	24.79
	24.70
	Denuding angle (o)
	57.33+1.26
	16.47
	10
	110.00
	271.21
	100
	Collecting vein number
	9.8 +0.55
	7.15
	5
	99.00
	51.12
	94
	Number of leaves
	5.72 +0.09
	1.16
	2
	9.00
	1.35
	7
	Corm weight (g)
	198.25+10.78
	140.50
	19.39
	927.00
	19741.05
	908.35
	Corm length (cm)
	12.43+0.43
	5.56
	1
	25.50
	3.96
	24.50
	Corm diameter (cm)
	3.76+0.09
	1.13
	1
	6.70
	1.28
	5.70
	No. of cormels/corm
	3.44+0.22
	2.91
	0
	16.00
	8.46
	16
	*1 Mean computed with reference to only accessions with cormel suckers present (N=2)
	*2 Computed as the horizontal ground distance between a main corm plant (stem) and its relative sucker sprout (N=2)
	Table 4.  Pearson-Correlation between taro corm and quantitative characters
	Plant characteristics
	Corm weight
	Corm length
	Corm diameter
	Plant span
	0.444**
	0.039
	0.398**
	Plant height 
	0.570**
	0.149
	0.490**
	No. of sprouting cormel suckers
	1.000**
	1.000**
	1.000**
	Cormel sucker length
	-1.000**
	-1.000**
	1.000**
	Leaf lamina length
	0.478**
	-0.035
	0.418**
	Leaf lamina width
	0.444**
	0.135
	0.342**
	Petiole length
	0.559**
	-0.294**
	0400**
	Leaf sheath length
	0.560**
	0.102
	0.541**
	Midrib length
	0.545**
	-0.055
	0.475**
	Denuding angle
	-0.034
	-0.381**
	0.163*
	Collecting vein number
	-0.038
	-0.197*
	0.010
	Number of leaves
	0.243**
	0.189*
	0.212**
	Corm weight
	-
	0.199**
	0.732**
	Corm length
	0.199**
	-
	-
	Corm diameter
	0.732**
	0.030
	-
	No. of cormels/corm
	0.447**
	0.152**
	0.465**
	Computed at P=0.05




