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ABSTRACT Plants are the basis of life on earth. We
cannot overemphasize their importance. The value of plant
genome initiatives is self-evident. The need is to identify
priorities for action. The angiosperm genome is highly vari-
able, but the extent of this variability is unknown. Uncertain-
ties remain about the number of genes and the number of
species living. Many plants will become extinct before they are
discovered. We risk losing both genes and vital information
about plant uses. There are also major gaps in our karyotypic
knowledge. No chromosome count exists for >70% of angio-
sperm species. DNA C values are known for only '1% of
angiosperms, a sample unrepresentative of the global f lora.
Researchers reported new relationships between genome size
and characters of major interest for plant breeding and the
environment and the need for more data. In 1997, a Royal
Botanic Gardens Kew workshop identified gaps and planned
international collaboration to fill them. An electronic version
of the Angiosperm DNA C value database also was published.
Another initiative, which will make a very significant contri-
bution to the conservation of plant genetic diversity on a
global scale is Kew’s Millennium Seed Bank, partly funded by
the U.K. Millennium Commission, celebrating the year 2000.
Costing up to £80 million (£1 5 $1.62), its main aims are to
collect and conserve the seed of almost all of the U.K.
spermatophyte f lora by the year 2000, to collect and conserve
a further 10% of the world spermatophyte f lora principally
from the drylands by 2009, and to provide a world class
building as the focus of this activity by 2000.

Plants are the basis of life on earth. We cannot overemphasize
their importance. They affect the global environment, acting to
prevent soil erosion, as a major carbon sink and as a reservoir
of moisture, and they provide the oxygen we breathe. They are
environmentally friendly factories making our fibers, fuels,
pharmaceuticals, forages, and food. To meet the challenges of
the next millennium—managing the global environment sus-
tainably and of feeding ourselves—we will need increased
knowledge of plant genes and genomes and how to manipulate
them. The value of plant genome initiatives is self-evident. The
need is to identify priorities for action.

Basic Data on Plant Genomes. Scientists often speak and
write of ‘‘the plant genome,’’ but this entity is an ideal concept.
In practice, it is highly variable, but the extent of its variation
is often still unknown. Thus, it is important to highlight the
need for more work on many basic aspects of angiosperm
genomes.

The Number of Different Genes. First, there remains un-
certainty about the number of genes. An article in Science
recently described a disagreement about the number of genes
in the human genome (1). Estimates differ more than twofold
from a conservative 60,000 to a liberal 150,000. The situation

for angiosperm plants is similar; estimates for the gene number
range from 25,000 to 50,000 (2, 3). These issues will be resolved
with precision in a few years as genome sequencing projects in
both kingdoms are completed.

The Number of Different Angiosperm Species. Second,
there is similar uncertainty about the number of species living
today. The number of validly named angiosperm species is
'250,000, but this number differs from the number alive today,
for two important reasons. First, many angiosperm species
(perhaps 50,000) are undiscovered and unnamed. It is not
difficult to find such species nor are they restricted to obscure
families of little economic potential. The number of new names
at species level on Index Kewensis (4) since 1986 is 28,378,
including 1,416 for grasses. The Palms of Madagascar (5) lists
all of the 171 species known, including 70 (i.e., 41%) unknown
before 1986. The discovery of new species is not limited to
distant jungles, as the finding of Zea diploperennis in Mexico,
a close relative of corn, showed (6). Of .700 grass species
known in Bolivia, 40 (i.e., 5%) were named since 1986.

The second factor making the number of angiosperm species
uncertain is species extinction. Many species known to science
have been lost, whereas others will become extinct before they
are discovered. Species extinction rates are hard to predict. In
1992, the World Conservation Monitoring Centre predicted
the average loss of plant species as 5.4% per decade or 27% in
the next 50 years (7). Other predictions are more conservative,
yet they predict even higher losses in particular groups, e.g.,
50% of palm species lost in the next 50–100 years (8). When
a species becomes extinct, its loss is irreversible and forever.
However, we do not know how present or projected species
losses translate into a loss of coding genes unique to a species
or a loss of economic value. Work to quantify these losses is
needed urgently.

The Number of Plant Uses. We risk losing not only genes but
also information about plant uses. Plant genome initiatives
should link to strategies to conserve and make available not
only genotypes but also knowledge of useful characters built up
over centuries of experience. With .200 years of world-wide
involvement in economic botany, the Royal Botanic Gardens
(RBG) Kew has a unique role as a global plant information
center. One example is the Survey of Economic Plants for Arid
and Semi-Arid Lands (SEPASAL). This database (9), begun
at RBG Kew in 1981, contains information on .6,000 useful
dryland species, excluding major crops. Table 1 shows the
breakdown of information for 766 grass species in the SEPA-
SAL database. Ability to search SEPASAL on several search
criteria allows detailed inquiries to be answered, e.g., ‘‘useful
salt tolerant grasses of Namibia.’’

Descriptive work on plant nuclear genomes is .100 years
old. This work has produced a great mass of quantitative data
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that together reveals plant genomes as strikingly variable in
many different respects. However, it is assumed often wrongly
that all of the basic work on plant genomes has been done so
that in this area our knowledge base is complete and secure.
In fact, there are still major gaps in our knowledge of gross
karyotypic characters, such as chromosome number, ploidy
level, and genome size.

Chromosome Number (2n). A chromosome count exists for
only '25% of angiosperm species. Even this information is
incomplete or incorrect for many species because many counts
were made for only one individual or population, and many
species were misnamed. Arabidopsis thaliana (2n 5 2x 5 10)
has five pairs of chromosomes, but counts for a related British
crucifer Cardamine pratensis include 61 numbers from 16 to 96
(10). Clearly, one count may give a very incomplete picture for
a species.

Low and Minimum Chromosome Numbers. Cytology still
can yield big surprises as the history of chromosome numbers
shows. In 1956, the lowest chromosome number known for an
angiosperm was 2n 5 6. Since then, five taxa in three different
families were found with 2n 5 4, including two grasses (11).

As recently as 1986, Crossland and Crozier (12) reported
that sibling species of the primitive Australian ant Myrmecia
pilosa has the lowest chromosome number possible, namely
2n 5 2. Only two animal species with this lowest possible
chromosome number are known, but no angiosperm with 2n 5
2 is known. Because 200,000 species are uncounted, it seems
possible that at least one may have 2n 5 2. If so, it may have
much more than curiosity value. A. thaliana became a model
genetic organism partly because of its very small genome size
(13). Any angiosperm with only one chromosome almost
certainly would become another interesting model system for
genome studies. The physical gene map in such a taxon would
be of considerable interest for studies of synteny and may
provide useful indications of what the ancestral angiosperm
gene map was like. Meanwhile, it will be interesting to compare
genome architectures in related species with 2n 5 4 from the
same dicot family, such as Haplopappus gracilis and Brachy-
chome dichromosomatica, both from the Asteraceae family,
with that in an unrelated monocot species with 2n 5 4, such
as the grasses Zingeria biebersteiniana (Fig. 1A) and Colpodium
versicola (11).

High and Maximum Chromosome Numbers. Cytology also
can yield surprises regarding high chromosome numbers. Until
recently, the highest count for a monocot was 2n ' 266 for the
grass Poa literosa (14), whereas the highest count for a palm
was 2n ' 200 (15). However, cytological work at RBG Kew on
Voanioala gerardii (Fig. 1B), a rare rainforest palm from
Madagascar described as a new monotypic genus by John

Dransfield in 1989, showed a count of 2n ' 600 (16), three
times the previous maximum for a palm and double that
previously known for a monocot. It is important to recognize
that the full range of chromosome numbers in angiosperms
(and large families) is uncertain and yet may be several times
that already reported. So there is a real need for more basic
work.

Genome Size. A similar picture emerges for genome size
variation. Several large reference lists of angiosperm nuclear
DNA amounts have been published since 1976 (17, 18). It has
been possible to estimate genome size since the 1950s, yet
DNA C values are known only for ,3,000 species or '1% of
angiosperms. Many values are first approximations; most are
unverifiable, and some are for misidentified taxa. Recent
analysis of this sample (19) showed that it is very unrepresen-
tative of the world’s angiosperm flora for taxonomic groups,
geographic regions, and plant life forms. Thus, genome size
data are rare for palms and noxious weeds. Of the 269 known
sources, none was from China and only two were from Africa.
DNA estimates are known for ,30% of families ('118 of 450).
A first estimate is yet to be reported for most families,
including many large tropical groups like the Begoniaceae,
with .800 species. Not only is genome size unknown for many

FIG. 1. Root-tip mitotic metaphases in (A) the grass Z. bieber-
steiniana (2n ' 4) and (B) the palm V. gerardii (2n ' 600), new
chromosome counts that increased the range of chromosome numbers
known for monocots over fourfold since 1960 (11, 16). Chromosomes
are C-banded by using a fluorochrome (A) or stained with Feulgen and
aceto-orcein (B).

Table 1. Breakdown of information for 766 grass species in the
SEPASAL database (9)

Level 1 use
Number

of species Level 2 use
Number

of species

Food 137 leaves 14
seeds 113

Food additives 3
Animal food 636 leaves and stems 604

seeds and flowers 38
Invertebrate food 2
Materials 106 fibers 88

essential oils 9
Fuels 14
Vertebrate poisons 43
Nonvertebrate poisons 3
Medicines 19
Environmental uses 258 erosion control 184

revegetators 81
soil improvers 28
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economically important grasses (e.g., bamboos), but the full
range of genome sizes in angiosperms is uncertain. Here, too,
there is still much to do.

The Importance of Genome Size. Comparative studies of
angiosperms have played a leading role in showing that DNA
C value is correlated with a wide range of phenotypic char-
acters at the cellular level. Thus, genome size shows strikingly
precise positive correlations with many cell size and mass
characters and with rates of cell development. For example, in
1963, Van’t Hof and Sparrow (20) showed that the duration of
the minimum mitotic cell cycle in six diploid species grown at
23°C is related closely with genome size (Fig. 2a). Fig. 2b shows
a similar plot for the duration of meiosis on genome size in 18
diploid species grown at 20°C (21). Clearly, there is a close
relationship between the two characters. Genome size is a
major variable with far-reaching consequences. Each relation-
ship seen individually is strikingly close, but when several plots
for widely different characters are all viewed together, this
impression is strongly reinforced (Fig. 2). DNA amount cor-
relates closely with many important phenotypic characters, and
many of the relationships between DNA amount and various
cellular characters are strikingly precise for biological phe-
nomena and more reminiscent of physical relationships.

The importance of nucleotypic correlations based on bio-
physical absolutes is that they apply to all of the species,
irrespective of chromosome number or genome size, and set
limits on the range of phenotypes that can be expressed by
genic control. As such, they can help considerably to unify our
understanding of genomes (22). For example, the duration of
meiosis in A. thaliana has not been estimated. However, the
regression in Fig. 2b predicts that it would take only '10 hr at
20°C. Note also that meiosis in species with very large genomes

is of similar duration to the entire life cycle ('4 weeks) in
species with very small genomes, such as A. thaliana. From this
evidence alone, it was predicted in 1972 that all of the species
that can complete a life cycle in ,6 weeks (known as ephem-
erals) must have very small genomes (23). Still, 25 years later,
no exception to this prediction has been found. So knowledge
of genome size and understanding of nucleotypic effects have
considerable predictive values, which can help to unify our
understanding of genomes.

Researchers continue to report new relationships between
genome size and characters of interest for plant breeders and
ecologists including frost resistance (24), biomass production
(25), and the effects of a nuclear winter (26) or of global
warming (27). For example, Fig. 2c shows the response of a
mixture of five herbaceous species (including three grasses)
with different genome sizes to winter warming of 15°C above
ambient. Such results led Grime (27) to suggest that species
with low DNA amounts will derive an advantage from warmer
winter conditions. Another relationship (Fig. 2d) between
responsiveness to elevated CO2 and genome size in seven
annual grasses was noted by Jasienski and Bazzaz (25). They
concluded that genome size potentially both can influence the
responsiveness of a plant species to CO2 and be affected by
CO2. Such relationships suggest that there may be significant
practical benefits from an ability to manipulate genome size in
crops. Surprising results reported recently by Price and
Johnston (28) show that the 2C DNA amount in sunflowers
(Helianthus annuus) varied 2.8-fold from 2.8 to 7.9 pg, de-
pending on light quantity and quality. They concluded that the
major factor responsible for inducing a change was the ratio of
red to far-red light, and they suggested that phytochromes
might be involved in the instability of DNA content in sun-
flowers, which may have adaptive significance. Such results, if
confirmed, suggest a need to understand both the mechanisms
responsible for modulating genome size and how to use them
to advantage in crop plants.

Angiosperm DNA C Value Database. Because genome size
data impact on many fields, including systematics, molecular
biology, and plant breeding, the available data must be easily
accessible for analysis in a user-friendly form. Information on
DNA amounts in different angiosperm taxa is often hard to
locate because published data are widely scattered in diverse
journals. Consequently, since 1976, several collected lists of
DNA amounts in angiosperms have been published for refer-
ence purposes (17–19, 29–31).

Finding whether an estimate for a particular species is listed
took longer as the number of such lists rose. To overcome this
problem, it was decided to pool all of the data from the five
separate lists into one combined list and to make the list
available in both paper and electronic forms (31). A first
version of the pooled list for '3,000 species was published
electronically in 1997†. This list gives the 4C DNA amount for
taxa in alphabetical order within genera, but it lacks many
details given in the five separate lists, although users are
directed to where these can be found. The Convention on
Biological Diversity (32) noted the need to make biodiversity
data available, despite imperfections, a view that merits sup-
port. Consequently, this database has been published in a
limited form while more work is done.

Angiosperm Genome Size Workshop. C value data have
been used in a wide range of analyses, and several authors
noted the need for more data. For example, Jasienski and
Bazzaz (25) stated, ‘‘The analysis is limited to grasses due to
paucity of published . . . measurements of DNA amounts in
plants,’’ whereas Bennett and Leitch (19) noted that no DNA
C value yet is known for .70% of angiosperm families.

†Bennett, M.D., Cox, A.V. & Leitch, I.J. (1997) http:yywww.rbgkew.
org.ukycvalydatabase1.html.

FIG. 2. Relationships between genome size and four developmen-
tal or environmental characters in angiosperms: (a) minimum root-tip
mitotic cycle time in six diploids grown at 23°C (redrawn from ref. 20);
(b) the duration of meiosis in 18 diploid species (including three grass
species) grown at 20°C (replotted from ref. 21); (c) response in the
absolute growth rate of the shoot in a mixture of five herbaceous
species (including three grass species) to elevated temperature—
winter warming of 15°C above ambient (replotted from ref. 27); and
(d) enhanced growth (responsiveness in final biomass to elevated CO2)
in eight annual grass species (replotted from ref. 25).
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There is clearly a need for more data on genome size in
angiosperms, which must be accurate, of verifiable origin, and
more representative of the global angiosperm flora. Meeting
this challenge was one aim of a workshop on angiosperm
genome size held at RBG Kew in September 1997. This
workshop addressed aspects of best practice including: (i) the
choice and supply of optimum calibration standards, (ii)
standard protocols for estimating genome size, and (iii) en-
suring that species identities are correct and verifiable. It also
sought to identify and prioritize the major gaps (systematic,
regional, and plant type, etc.) in our knowledge and to plan to
fill them while measuring DNA C values for the next 1% of
species.

The Angiosperm DNA C values database is one of several
new plant genome initiatives at RBG Kew that involves
international networks of partners. The most exciting, which
will make a very significant contribution to the conservation of
plant genetic diversity on a global scale, is the Millennium Seed
Bank.

The Millennium Seed Bank Project. We live in a golden age
for understanding genes but a darkening age for biodiversity.
It would be tragic if, just as we learn to transfer useful genes
between genomes, we lose the species that contain them! Thus,
plant genome initiatives must not be seen in isolation from
plant conservation.

In 1972, at the first United Nations conference on the human
environment, the conservation of crop genetic resources was
identified as a necessary target to underwrite food security.
Early experience of seed banking had focused mainly on a few
crop species (33). It was then unknown whether the same
technology would apply more widely to seed of wild species.
RBG Kew’s Seed Bank was established at Wakehurst Place in
Sussex to discover whether the seed banking of the '250,000
wild species, not addressed elsewhere, was feasible and ap-
propriate (34). This initiative was a far-sighted action in 1974
when conservation was a voice crying in the wilderness. By
1992, when Agenda 21 at the Rio Earth Summit called for
improved methods for the ex situ conservation of all the plant
kingdom (35), RBG Kew had some answers, and the world’s
largest and most diverse seed bank devoted to wild species
conservation operating at internationally approved standards
(36–38). Thus, the Bank contained 10,000 accessions of seeds
from '4,000 species (39), representing 10 and 53% of the
world’s plant genera and families, respectively.

Despite such progress, action about an order of magnitude
greater clearly was needed to do justice to the problem. RBG
Kew should not act alone, given heightened sensitivities on the
ownership of genetic resources. An international approach was
needed, in the spirit of the Convention on Biological Biodi-
versity that would build on RBG Kew’s experience and exper-
tise in the field. After the U.K.’s ratification of the Convention
on Biological Biodiversity (32) and the publication of a U.K.
national action plan for biodiversity conservation (40), Kew
concluded that a significant increase in efforts to collect,
conserve, and research seeds of wild species in the U.K. and
the world’s drylands was vital and decided to explore the
feasibility of developing a global repository for seeds. The
project would cost up to £80 million, but where might such
large sums of money be raised? Then, in 1994, it was an-
nounced that money from the Millennium Commission, one of
the distributors of proceeds from the new U.K. national
lottery, would be available to fund large projects and visionary
buildings to celebrate the year 2000. The timing and the sums
available were highly opportune. RBG Kew bid to the Millen-
nium Commission in April 1995. News of success—a grant now
worth up to £30 million came in December 1995, subject to
matching funds being raised from elsewhere.

RBG Kew’s Foundation and Friends organization was
tasked with fund-raising for the project. In May 1996, H.R.H.
The Prince of Wales launched the Millennium Seed Bank

Appeal (Patron Sir David Attenborough) with a target of
raising £7.3 million. Commitments of support from companies
and trusts soon totaled .£5 million, including £2.5 million
from the telecommunications company Orange. Over
£300,000 also has been raised from Friends and individuals. In
addition, the Wellcome Trust announced a grant of £9.2
million toward the Millenium Seed Bank project in March
1997. Thus, '£15 million of matching funding has been raised
within one year.

This encouraging experience suggests an important lesson.
When considering new initiatives, scientists should not limit
their thinking to government funding. Companies, charitable
trusts, and philanthropists can all have key roles to play, and
a wide public involvement is desirable. Moreover, the Millen-
nium Seed Bank project shows that a plant project can excite
public interest and support. Plant science needs to relate more
directly to the people, and a plant genome initiative can
provide both a challenge and the opportunity for this rela-
tionship.

The Millennium Seed Bank project is one of a very few
landmark projects, partly funded by the U.K. Millennium
Commission, to celebrate the year 2000. The project is planned
to cost up to £80 million over 14 years from 1997 to 2010. Its
main aims, in brief, are:

1. to collect and conserve living seed of almost all of the U.K.
spermatophyte flora by the year 2000;

2. to collect and conserve seed of an additional 10% of the
world’s spermatophyte flora principally from the drylands
by 2010;

3. to carry out research to improve all of the aspects of seed
conservation;

4. to make seeds available for species reintroduction into the
wild, for academic research, and for screening for potential
new uses of plants;

5. to encourage plant conservation throughout the world by
facilitating access to, and transfer of, technology;

6. to educate and involve the public in plant conservation; and,

7. to provide a world class building, as the focus of this activity,
by 2000.

The Wellcome Trust Millennium Building. The project will
construct the Wellcome Trust Millennium Building at RBG,
Wakehurst Place, Sussex as the focus of the whole project. It
will represent the foremost center in the world for research
into seed conservation. Construction should begin in 1998, and
the building should be completed and open to the public by
2000.

The Millennium Seed Bank building includes the following
main elements:

1. an underground vault for storing and protecting seeds of
thousands of endangered species. Within this vault, cold
stores will offer space for collections of '25,000 species
with space for further cold stores allowing considerable
expansion for perhaps an additional 10–20% of the world’s
f lora;

2. laboratory facilities for receiving, cleaning, and processing
seeds before their long term storage in the Millennium Seed
Bank vault;

3. laboratories for research aiming to improve seed collecting
and storage techniques and for germinating plants from
seed stored in the Bank; and

4. facilities for visiting researchers, including accommodation
for 30 visiting scientists from overseas.
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Collecting the U.K. Spermatophyte Flora. The project will
first collect and conserve representative samples of living seed
of all of the U.K.’s native plants, which set viable seed, by the
year 2000. Excluding some microspecies that are not morpho-
logically distinct in the genera Rubus, Hieraceum, and Tarax-
acum, the U.K. native spermatophyte flora numbers '1,442
species (43) of which Kew already holds 552, leaving a key
target of 890 (of which a few may prove very difficult or
impossible to collect or conserve). This collection will involve
collaboration with many conservation organizations including
English Nature, Scottish Natural Heritage, the Countryside
Council for Wales, and the local Wildlife Trusts. Field work
will span three field seasons (1997–1999).

No other country has conserved its entire flora in this way,
and so this effort will not only allow the U.K. to fulfill its
obligations to conserve its f lora agreed under the Biodiversity
Convention and to make it available for research but also will
provide a valuable experience and a model from which others
can benefit. It is hoped that this project will stimulate other
countries to follow suit and act to conserve their own flora.

Collecting 10% of the World Spermatophyte Flora. It would
be impossible to collect seed of every plant species in the near
future, so the project will concentrate on collecting 10% of the
world’s spermatophyte flora ('250,000 species; ref. 43) by the
year 2010. The main planning phase will be 1997–1999; the
main collecting phase will be 1999–2009. The project will
increase the number of collectors from 2 (currently) to 27 (in
the year 2000) including 5 (and a coordinator) based at the
Millennium Seed Bank and 22 collectors overseas in partner
countries. Collecting will be carried out under bilateral agree-
ments that cover profit-sharing as a result of intellectual
property rights, in accordance with the Convention on Bio-
logical Diversity (32).

Targeting. The seed collecting will be highly targeted.
Countries have been targeted for partnership on the basis of
existing collaboration, ease of access, extent of arid, semi-arid,
and dry subhumid land, number of endemic plant species, and
the floristic region in which the collecting occurs. On this basis,
18 countries have been identified as priorities. One key target
will be species of known value to human welfare adapted to
dryland conditions, including those listed by RBG Kew’s
SEPASAL database (9). Another will be species of medicinal
value, whereas a third key target will be endemic species.

Seed Research. The seed research program of the Millen-
nium Seed Bank will support the aims of the global seed
collecting program and both elements of the conservation
program: processing and storage. Seed banking is often still an
act of faith. For such taxonomically and geographically wide
seed banking activity, strong research support is essential
because seed of most species that RBG Kew collects and banks
has not been examined before by science. A compendium of
known storage behavior of the world’s seeds published recently
(38) listed only 6,000 species (just .2% of 250,000). Of those,
'40% are known only through research at RBG, Wakehurst
Place.

Most species are desiccation tolerant (or orthodox) and will
be bankable. However, two other categories (recalcitrant and
intermediate) are recognized, which may account for 20% of
the world’s species, for which banking is difficult or impossible
because drying kills their seed. Finding diagnostics for them
and developing new techniques to overcome these problems
are two highly important research objectives. Whereas re-
search will focus strongly on supporting practical and applied
project targets and collaborations, the Millennium Seed Bank
also will provide unique opportunities for other exciting
developments in seed science and should become an important
resource center for new research leading to greatly increased
knowledge of seed biology and understanding of the molecular
mechanisms that determine different patterns of seed devel-
opment, germination, and storage behavior.

Distribution of Seeds to Users. Apart from the conservation
role, the Millennium Seed Bank will act as a global resource
for research and trials. Seed material held in the Millennium
Seed Bank will be made available to all bona fide researchers
under the terms and conditions of the Convention on Biolog-
ical Diversity. Fair and equitable sharing of any benefits arising
out of the use of seed will be guaranteed.

Technology Transfer. While acting as the central facility, the
Millennium Seed Bank also will promote the ex situ conser-
vation of plant genetic resources in their country of origin by
encouraging access to and transfer of technology for collab-
orating countries that currently lack adequate facilities or
expertise. This technology transfer will involve two main
elements: first, advisory visits by the Millennium Seed Bank
staff to collaborating countries and second, opportunities for
scientists from such countries to study and use the facilities in
the Millennium Seed Bank.

Public Education. Educating the public as to the importance
of preserving the Earth’s plant life is essential, and this aim
forms a crucial aspect of the project. Over 250,000 people
currently visit RBG, Wakehurst Place each year. Visitors to the
Millennium Seed Bank will be able to use public walkways to
observe seed scientists at work, use interactive exhibits that
emphasize the vital role of seed banking in conservation, and
view a glasshouse displaying some of the U.K. and dryland
plants stored in the Bank.

Values and Vision. What is the value of each banked plant
genome? Time will show. The answer certainly will transcend
purely economic terms. However, the cost per seed banked will
be '5 pence ('8 cents). The cost of maintenance will be '£15
('$25) per species per decade, whereas the cost of collecting,
processing, and banking the seed of a species will be '£950
('$1,500). So for the same cost, it is possible to insure one or
two automobiles for one year or a species for centuries and, in
some cases, for the entire next millennium.

The Millennium Seed Bank will make a very significant
contribution to the conservation of plant genetic diversity on
a global scale and will provide an immensely valuable resource
for future generations. The project is timely and truly of the
millennium. Thus, the Millennium Seed Bank is a plant
genome initiative that marks our concern and hope today and
may become a visionary gift of life to the peoples of tomorrow.
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