
EARTH OPTIMISM: SUCCESS Gary Krupnick2 and Nancy Knowlton3

STORIES IN PLANT
CONSERVATION1

ABSTRACT

Target 14 of the Global Strategy for Plant Conservation calls for an increase in the communication of the importance of plant
diversity and conservation by education and public awareness programs. An unrelenting torrent of bad news about the
environment and the loss of plant biodiversity, however, have led to despair among conservation practitioners and the public.
Much of the damage to terrestrial habitats and the loss of plant biodiversity stem from problems that both biologists and the
public can do something about. Indeed, the past decades have witnessed a growing number of successes in describing new
species, saving species, protecting places, and restoring habitats. A number of plant species have come back from the brink of
extinction and are being delisted. Priority areas for conservation are being identified and these areas are being established as
protected nature reserves. Habitats once degraded by farming have been ecologically restored with native plant species. These
and other examples underpin the Earth Optimism initiative that seeks to recognize, learn from, replicate, scale up, and celebrate
our successes as a means to motivate further action.
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The seemingly neverending onslaught of bad news medical treatments (Swaisgood & Sheppard, 2010).
about the environment has led to a profound attitude The contrast between human medicine and conser-
shift in the public and even among many conserva- vation is particularly striking—medical students are
tion biologists over the last half century, from taught how to make and keep people healthier while
unbounded optimism to overwhelming despair (e.g., conservation biologists often seem to teach students
Beever, 2000; Orr, 2004, 2007; Webb, 2005; how to write ever more refined obituaries of nature.
Swaisgood & Sheppard, 2010). When examining the News headlines about discoveries in conservation
global state of plant species specifically, bad news is focus on the harmful effects of global warming, the
evident. Of the estimated 300,000 to 420,000 decline of pollinators due to pesticide usage, and the
described and undescribed plant species (Prance et loss of amphibians due to fungal infection.
al., 2000; Govaerts, 2001; Thorne, 2002; Mora et al., It is the duty of biologists working in the field of
2011), an estimated 94,000 to 193,000 species are conservation to alert fellow scientists and the public
threatened with extinction worldwide (Pitman & to expanding and impending environmental prob-
Jørgensen, 2002). Over 15 million ha of tropical lems. However, is there such a thing as too much bad
rainforest are lost each year (Bradshaw et al., 2009), news? Conservation professionals have come to the
and predictions show that Southeast Asia may lose up conclusion that messages of doom and gloom do not,
to three quarters of its original forests by 2100 (Sodhi on their own, motivate people to behave in a more
et al., 2004). nature friendly fashion (Knight, 2013)—recognition
These sobering statistics are reflected in curricula of a problem needs to be coupled with ideas or

and the media, and stand in contrast to other examples of solutions. Nevertheless, it is doom and
scientific disciplines where new discoveries are often gloom that still dominate much of the conservation
cause for excitement and optimism. In high school conversation. This is perhaps unsurprising in the
and college classes in ecology and conservation media, where ‘‘if it bleeds, it leads’’ remains the
biology, students are overwhelmed with stories of prevailing dictum in the newsroom. Whatever the
gloom, whereas in other science classes, a celebration cause, students and the general public overall are
often occurs with the discovery of new planets and inundated with depressing news about the state of
solar systems, new chemical inventions, and new Earth’s environment.
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The result is that many feel that making a difference To halt the current and continuing loss of plant
does not really make a difference. It is not just one diversity, the Global Strategy for Plant Conservation
problem, the ozone layer or DDT, but many problems, (GSPC; ,http://www.cbd.int/gspc/.) was adopted at
some of which are daunting in scale. And when we are the sixth meeting of the Conference of the Parties to
overwhelmed with many problems, it becomes easier to the Convention on Biological Diversity in 2002. The
just tune out the bad news. An Australian survey of unique attribute of the strategy was the inclusion of
preteens and teens found that a quarter believe that 16 outcome-oriented targets, established and de-
the world will come to an end before they get older signed to explicitly address the survival and
(Tucci et al., 2007). When people sign up to receive e- sustainable use of the world’s plant biodiversity
newsletters from environmental advocacy groups, they (GSPC, 2002). The GSPC is essentially an optimistic
hope to stay abreast of the latest environmental news document, as are many of its targets. When the
and hope to receive useful information about what they original 2010 deadline came, considerable progress
can do as citizens to make the Earth a healthier place had been made toward achieving eight of the 16
to live. But if their daily e-mail is inundated with targets at the global level, but limited progress had
depressing news about the world in crisis, many been made in achieving the others (,https://www.
individuals will feel helpless and disengage. cbd.int/doc/meetings/cop/cop-09/information/cop-09-
What is perhaps more surprising is that profes- inf-25-en.pdf.). The GSPC was revised in 2010 with

sionals in the field of conservation biology are often modified targets and an extended deadline of 2020
unaware or at least silent on the subject of the many (Convention on Biological Diversity, 2010).
successes that have occurred. At times it seems as if Botanists have the additional burden of overcom-
a reverse form of the shifting baselines syndrome is at ing plant blindness in both the public realm and
work, where we forget how bad things once were. governmental policy, especially when it comes to
Evidence for this can be seen in the proceedings of biases such as valuing animals over plants in
scientific meetings. Conservation biology should be conservation action (Balding & Williams, 2016).
about fixing problems, but the abstracts of oral and GSPC Target 14 highlights the importance of plant
poster presentations often fail to include positive and diversity and the need for its conservation to be
hopeful words like improved, success, and recovery incorporated into communication, education, and
(Fig. 1). public awareness programs. In this contribution, we

Figure 1. A word cloud of the top 150 most commonly used words in the titles and abstracts of the 943 oral presentations
and 782 poster presentations from the 2015 International Congress for Conservation Biology conference held in Montpellier,
France, on 2–6 August 2015 (Visconti et al., 2015). Each word in the cloud appeared 141 times or more, with ‘‘species’’
appearing 2359 times, ‘‘conservation’’ appearing 1905 times, and ‘‘biodiversity’’ appearing 961 times. Optimistic words such as
‘‘protected’’ (383 times), ‘‘benefits’’ (169 times), and ‘‘effective’’ (164 times) appear in the cloud, but other optimistic words such
as ‘‘restoration’’ (125 times), ‘‘success’’ (122 times), ‘‘improved’’ (57 times), and ‘‘recovery’’ (57 times) did not meet the
threshold.
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argue for the inclusion of messages of hope and discoveries give a sense of awe and wonder and can
optimism in our plant communication efforts, and not encourage young explorers. Some surprising exam-
only to inspire the general public. At the 2016 ples concern new plant species that had been in local
International Union for Conservation of Nature use for a long time before scientists described them,
(IUCN) World Conservation Congress in Honolulu, such as Globba sherwoodiana W. J. Kress & V.
Hawaii, Tom Lovejoy said, ‘‘When asked if I’m an Gowda, which was commonly sold in the markets of
optimist or a pessimist, I say there’s only one option. Myanmar (Gowda et al., 2012), or Monstera mader-
Otherwise it’s too much to bear.’’ averde Grayum & Karney, which had been used by

local Hondurans in hat weaving (Karney & Grayum,
REASONS FOR OPTIMISM 2012).

In addition to finding new species, the discovery of
Conservation efforts are never ending, and species

species and populations either once thought extinct
and ecosystems will never be fully protected in

or unseen over decades can add to the feeling of hope
perpetuity without consistent protection and manage-

and optimism. Many examples exist around the world.
ment. This means that success, and for that matter

For instance, in 2012, a population of 30 individualsscience itself, is always a work in progress. With that
of Lysimachia venosa (Wawra) H. St. John wasin mind, here we present four reasons for optimism—
rediscovered in Kauai, Hawaii, after not being seendiscovering species, saving species, protecting spac-
for 101 years (Wood, 2013). After further surveys, ines, and restoring habitats—and a number of case
2015, an additional two small populations of thisstudies and stories that showcase hope and optimism.
species were found flowering (Plant ExtinctionSome examples come from small groups of people
Prevention Program, 2015).with little money succeeding through the power of
On occasion, these discoveries can occur within orcommunity, while other examples are top-down

close to heavily populated urban areas. One exampleefforts that show how governments and large-scale
is Eriogonum truncatum Torr. & A. Gray, the annualinitiatives can make a difference. This is not meant to
Mount Diablo buckwheat, known only from Mountserve as an exhaustive list or overview, but rather to
Diablo in the eastern San Francisco Bay area ofgive a sense of some recent accomplishments.
northern California. It was thought to have been
extinct since its last sighting in 1936 but was

DISCOVERING SPECIES
rediscovered by a graduate student in 2005 (Univer-

Target 1 of the GSPC calls for an online flora of all sity of California Berkeley, 2005).
known plants. A working list of all known plant Perhaps the most famous recent botanical redis-
species is available at The Plant List (,http://www. covery was the finding of Wollemia nobilis W. G.
theplantlist.org/.), and work has begun on the next Jones, K. D. Hill & J. M. Allen, the Wollemi pine.
stage of this target to create an online flora. Previously known only through the fossil record
According to the Royal Botanic Gardens Kew (RBG dating to 90 million years ago (Dettmann & Clifford,
Kew, 2016), the number of vascular species newly 2005), the coniferous tree was discovered in 1994 in
described each year exceeds 2000 for the past Wollemi National Park, a protected site approximate-
decade, with 2034 new species in 2015. ly 200 km west of Sydney, Australia (Thomas, 2011).
With enough effort, we are less than 50 years away

from discovering and describing the last new species
SAVING SPECIES

of plant on Earth (Kress & Krupnick, 2005; Wheeler
et al., 2012). Image-recognition software, electronic Four GSPC targets are directly focused on saving

field guides, advanced cyberinfrastructure, and fully plant species: Target 7 calls for at least 75% of

referenced and digitized herbarium collections will known threatened plant species to be conserved in
aid in this effort. Further, new methods in molecular situ; Target 8 calls for at least 75% of threatened
biology, such as DNA barcoding, have proven to be plant species to be in ex situ collections, preferably
cost-effective tools in identifying new species (Kress in the country of origin, and at least 20% available for
& Erickson, 2008; Lahaye et al., 2008; Hollingsworth recovery and restoration programs; Target 11 calls for
et al., 2009) and in reconstructing plant-animal no species of wild flora to be endangered by
networks (Garcı́a-Robledo et al., 2013), which can international trade; and Target 12 calls for all wild-
assist in the conservation and management of newly harvested plant-based products to be sourced
discovered interactions. sustainably. Likewise, the Aichi Biodiversity Target
When new species are discovered, a wave of 12 calls for the extinction of known threatened

excitement can spread through social media. New species to be prevented and their conservation status,
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particularly of those most in decline, to be improved only 15 individuals remaining in the wild. Through the
and sustained. efforts of both governmental and nongovernmental
In the United States, 902 plant species are currently partnering groups, there are now 13,600 individuals

listed under the Endangered Species Act. Of those on Mauna Kea, a remarkable recovery.
plant species, three are currently proposed for delisting Even with just one plant left in the wild, PEPP has
due to recovery: Oenothera avita (W. M. Klein) W. M. not given up hope. When Cyanea pinnatifida (Cham.)
Klein subsp. eurekensis (Munz & J. C. Roos) W. M. E. Wimm. was federally listed as an endangered
Klein, Solidago albopilosa E. L. Braun, and Swallenia species in 1991, only one individual remained in the
alexandrae (Swallen) Soderstr. & H. F. Decker. Five southern Waianae Mountains of Oahu, and that
other plant species previously listed have already been individual died in 2001 (U.S. Fish and Wildlife
delisted due to recovery: Echinacea tennesseensis Service, 2007). However, hundreds of seedlings of
(Beadle) Small, Erigeron maguirei Cronquist, Frankenia this species propagated at the University of Hawaii’s
johnstonii Correll, Helianthus eggertii Small, and Lyon Arboretum have now been planted within its
Potentilla robbinsiana (Lehm.) Oakes ex Rydb. historical range (Fig. 2).
Delisting is often the result of diverse, coordinated Examples outside of Hawaii are also plentiful. In

efforts. Echinacea tennesseensis, the Tennessee pur- New Zealand, a white variant of an endemic plant,
ple coneflower, is a species with a limited distribu- Clianthus puniceus (G. Don) Banks & Sol. ex Lindl.,
tion, found only on limestone cedar habitats in three was pushed to the brink of extinction in the wild due
counties in middle Tennessee. It was listed in 1979 to competition with invasive plant species and
due to its extremely limited range and threats from herbivory by introduced mammals and mollusks
urbanization, fire suppression, grazing, and mowing. (Shaw & Burns, 1997). Through ex situ seed
The species recovered, aided by purchase of habitat conservation measures, 100 plants were recently
by the Nature Conservancy and the state of grown from seed and planted within its native range
Tennessee, active management in invasive species (Office of the Minister of Conservation, 2015).
control, and prescribed burns. New colonies were The Convention on International Trade in Endan-
established from propagated plants, all of which are gered Species of Wild Fauna and Flora (CITES) is the
now self-sustaining and adequately protected (Bowen, leading coordinating agency for the implementation,
2011). The species was delisted in 2011. monitoring, and review of Target 11. There are
Many localities throughout the world have programs approximately 300 plant species listed in CITES

devoted to reestablishing populations of rare and appendix I and over 28,000 species (including all
endangered plants. One such program is the Plant members of the orchid and cactus families) listed in
Extinction Prevention Program (PEPP), established in appendix II. These plant species are monitored
1990 to protect Hawaii’s rarest plant species. The through the issue and control of export and import
program has developed a list of ‘‘PEP species,’’ those in permits. New technologies, such as DNA barcoding,
which fewer than 50 plants remain in the wild. Their 5- are being developed to assist in identifying highly
pronged approach to prevent plant extinction is to (1) traded species listed under CITES (Kress &
manage threats to protect the remaining wild plants (i.e., Erickson, 2008; Lahaye et al., 2008; Hollingsworth
‘‘founders’’), (2) monitor the founders, (3) collect et al., 2009). With advanced technology, customs
propagules, (4) establish new populations (reintroduc- officers may one day be able to positively identify
tions) or bolster existing populations (augmentation), plant species and plant fragments (lumber, hand-
and (5) survey for new founders. In 2015, 238 plant crafted wood), and distinguish those that are listed in
species were listed on the PEP list, and recovery actions appendix I from appendix II and those not listed by
were implemented for 148 of these (Plant Extinction CITES (Lahaye et al., 2008).
Prevention Program, 2015). That same year, PEPP Unsustainable harvesting practices of wild plants
reintroduced 1480 individual plants, representing 35 such as nontimber forest products are widespread and
PEP species and 13 other rare Hawaiian species. It is major problems, particularly in Africa (Ndangalasi et
hoped that these recent out-plantings will lead to self- al., 2007), India (Veach et al., 2003), Southeast Asia
sustaining wild populations. (Soehartono & Newton, 2001; Van Sam et al., 2008),
One example of a successful reintroduction is and South America (Peres et al., 2003). Not all

Argyroxiphium sandwicense DC. subsp. sandwicense, harvesting practices are unsustainable, and the current
the Big Island silversword. Once an abundant and challenge among practitioners is finding the balance
iconic species, the silversword populations had dwin- between maintaining population viability of the har-
dled drastically due to the grazing of feral ungulates. vested species while supplying adequate household
When the species was added to the PEP list, there were incomes to those who harvest the plants (Shaanker et

334 Annals of the
Missouri Botanical Garden



al., 2004). Endress et al. (2006) examined the effects of PROTECTING SPACES

several leaf harvest treatments on the Mexican palm
The foremost causes of local plant extinctions andChamaedorea radicalis Mart. over a 6-year period, and

was able to provide recommendations for sustainable species endangerment globally are habitat destruc-

harvest of this species with only a few modifications of tion and deforestation (Dirzo & Raven, 2003;

current harvest practices. Rodrigues et al., 2006; Wright, 2010). Three targets

Figure 2. Cyanea pinnatifida (Cham.) E. Wimm., federally listed as endangered and once extinct in the wild, currently has
hundreds of seedlings propagated and planted within its historical range on the island of Oahu, Hawaii. Photo by W. L. Wagner.
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of the GSPC directly address protecting and total of more than 2,000,000 ha. Two NGOs, Wildlife
managing habitats to prevent destruction and alter- Alliance and Rainforest Trust, spearheaded the
ation: Target 4 calls for at least 15% of each campaign for the creation of the park.
ecological region or vegetation type to be secured In April 2016, the NGO Nature and Culture
through effective management and/or restoration. International (NCI) announced the creation of a
Target 5 calls for at least 75% of the most important 27,095-ha protected area in northern Peru, the
areas for plant diversity of each ecological region to Chicuate Chinguelas Private Conservation Area
be protected with effective management in place for (Gaworecki, 2016). The new conservation area in
conserving plants and their genetic diversity. Target Huancabamba Province will protect 30% of the
10 calls for effective management plans to be in place region’s montane forests. These forests are home to
to prevent new biological invasions and to manage the endangered palm Ceroxylon parvifrons (Engel) H.
important areas for plant diversity that are invaded. Wendl. and the podocarp tree Podocarpus oleifolius
In addition, Aichi Biodiversity Target 11 calls for at D. Don, which is protected under Peruvian law but
least 17% of terrestrial and inland waters, and 10% still targeted by illegal loggers. NCI worked closely
of coastal and marine areas, especially those of with the community of Segunda y Cajas, the
particular importance for biodiversity and ecosystem provincial municipality of Huancabamba, and the
services, to be conserved through effectively and regional government of Piura to ensure that the area
equitably managed, ecologically representative, and became protected.
well-connected systems of protected areas and other Over the course of 25 years, the Conservation Land
effective area-based conservation measures that are Trust, through large-scale private land acquisition,
integrated into the wider landscapes and seascapes. has protected nearly 900,000 ha of land in South
According to a recent report by the United Nations America. After purchasing land, the foundation

Environment Programme and the IUCN, a total of worked with philanthropists and the Chilean and
202,467 protected areas currently exist, accounting Argentinian governments to create and expand 10
for 14.7% of Earth’s land (United Nations Environ- national parks in Chile and Argentina, guaranteeing
ment Programme–World Conservation Monitoring long-term conservation.
Centre & International Union for Conservation of In 2016, the United States designated about
Nature, 2016). Countries with the largest proportion 35,400 ha in the state of Maine as the Katahdin
of their land protected are in the Latin American and Woods and Waters National Monument. The land was
Caribbean regions, with Brazil having the world’s a private donation to the federal government and is
largest protected land area of 2.47 million km2 now the largest region of federal parkland in that
(approximately 30% of Brazil’s land area). state.
The Half-Earth campaign, a project of the E. O. And there are more positive steps in the works. For

Wilson Biodiversity Foundation, envisions even example, during the 2016 IUCN World Conservation
larger targets than those set forth by GSPC. While Congress in Honolulu, Hawaii, Alejandro Del Mazo,
some have argued that we should adjust our the National Commissioner for Natural Protected
expectations of land protection downward (Webb, Areas of Mexico, was quoted as saying, ‘‘By the end
2005), Wilson states that the only way to save the of this year, all the islands of Mexico will be protected
environment and maintain sustainability is to take a areas.’’
giant leap, by raising the area reserved for natural Even though a space may be protected, that habitat
species and ecosystems from the present 15% of the may still encounter loss or widespread biodiversity
land and 3% of the sea, to 50% of both the land and decline of species and populations due to the effects
the sea (Wilson, 2016). To achieve these ambitious of climate change and invasive species (Krupnick,
goals, cooperation and joint efforts between govern- 2013). Laurance et al. (2012) found that over the past
ments, nongovernmental organizations (NGOs), and 20 to 30 years, about four fifths of the 60 tropical
private landowners will need to increase dramatically, protected areas examined are declining in health, and
but there are some promising steps being taken in for 50% of these reserves the decline was relatively
this regard. serious. However, those results were primarily based
On May 9, 2016, Cambodia issued a sub-decree upon expert opinion rather than empirical studies. In

declaring the creation of the new Southern Cardamom a contrasting sign of hope and optimism, Beaudrot et
National Park (Erickson-Davis, 2016). The new park al. (2016) found, using camera trap analyses of bird
is the final and critical piece that connects six major and mammal species in tropical forested protected
national parks and wildlife sanctuaries. It now forms areas, that the number and distribution of species did
a massive contiguous mega-protected area spanning a not decline during a 3- to 8-year examination period.
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One way to increase the effective management of dard for future projects in restoration biology that can
protected areas is to monitor illegal logging and be replicated in other areas around the world.
encroachment in real time, and there are positive On a smaller scale are examples of community-
developments in this area as well. Global Forest based conservation and restoration efforts, such as
Watch (,http://www.globalforestwatch.org/.) is an the recent efforts in 11 locations in Madagascar led
interactive, open-source, online forest monitoring and by the Missouri Botanical Garden. In Vohibe,
alert system that uses satellite technology, data Madagascar, for instance, 50,000 seedlings were
sharing, crowdsourcing, and human networks around produced and planted in 14 ha of anthropogenically
the world to monitor and address illegal logging, cleared land over a 6-year period (Birkinshaw et al.,
burning, and deforestation. The new technology offers 2013). The authors of the study state that additional
near-real-time alerts that show locations of recent tree educational outreach and visibility are required to
cover loss. emphasize the importance of restoration in commu-

nities reluctant to adopt such approaches.
RESTORING HABITATS Efforts by individuals can also make important

contributions. Eastern Oregon University agronomist
The same targets mentioned in ‘‘Protecting Andy Huber, who began acquiring land in the

Spaces’’ above (Targets 4, 5, and 10) are also related Grande Ronde Valley of Oregon, created a nonprofit
to restoring habitats, since habitat restoration in- native plant reserve that he named Grande Ronde
volves effective management and control of biological Overlook Wildflower Institute Serving Ecological
invasive species. The Bonn Challenge, an initiative Restoration (GROWISER). In addition to restoring
launched in 2011 by Germany and the IUCN, is a approximately 89 ha of forest and grassland, the
global effort to restore 150 million ha of degraded and preserve protects over 200 species of native plants
deforested land by 2020, and 350 million ha by and serves as a site for propagating native seeds and
2030. As of September 2016, 36 governments, restoring plant populations. The preserve is the only
organizations, and companies have pledged to restore site in the United States where Cypripedium
113 million ha, bringing the target of 150 million ha montanum Douglas ex Lindl., mountain lady’s slipper
within reach (IUCN, 2016). orchids, are grown from seed (Huber, 2002).
On a broad scale, forest recovery has recently been To change attitudes and practices, conservation

seen in the Caribbean (Cuba, Puerto Rico, and Haiti), practitioners are increasingly engaging private land-
Mexico, and Central America (Honduras, Costa Rica, owners in restoration projects (Wiederholt et al.,
and El Salvador), primarily in tropical moist forests at 2015). The use of native plant species in the active
high elevations (Aide et al., 2013). The study was management of suburban yards, public school
based on satellite imagery, and thus the authors could grounds, urban community gardens, and agricultural
not separate natural regeneration or direct human lands is being targeted. The Million Pollinator
intervention as explanations for woody vegetation Garden Challenge (,http://millionpollinatorgardens.
gain. org/.) in the United States is a campaign to register a
New approaches to the large-scale restoration of million public and private gardens and landscapes

tropical habitats are reviewed in Krupnick (2013). that use host forage plants to support pollinators. As
One method currently receiving attention is the of October 2016, the site had registered just over
development and use of unmanned aerial vehicles 200,000 gardens and was making a push to register a
(drones). Aerial reseeding using planes and helicop- million by the end of 2017. The challenge has not
ters is being utilized to revegetate temperate areas of only attracted the attention of U.S. households and
China (Wenhua, 2004). Opportunities for aerial school groups, but citizens have registered their
reseeding using drones, which are cheaper than gardens in Canada and Mexico and in sites in South
helicopters and less dangerous in mountainous areas, America, Europe, Asia, and Australia.
are being considered in areas such as Thailand
(Sutherland et al., 2013). Drones also have the

MOVING FORWARD
potential for remote sensing of forest cover, species
distributions, and illegal harvesting of timber (Koh & It has been argued that conservation biologists can
Wich, 2012). increase their effectiveness by balancing environ-
Flagship studies in northwestern Costa Rica mental warnings with optimism (Beever, 2000), while

(Janzen, 2002) and southeastern Brazil (Rodrigues being cognizant of not pushing forward hope that is
et al., 2010) serve as excellent examples of large- based on blissful ignorance of the problems of the
scale restoration efforts in the tropics. These world (Noss, 1995). Suggested solutions for overcom-
sophisticated efforts have set an inspirational stan- ing despair include organizing special symposia and
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