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Implementing the GSPC in one of the most
unique floristic regions of the world
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| Hawai‘i’s Native Flora
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1,220 Total Species
1,380 Total TAXA

89% Endemic
Angiosperms

74% Endemic
Pteridophytes

113 Extinct (8%)
449 U.S. Endangered
730 Species of CI
87% Red List CR/EN
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Campanulaceae
(Bellflower famlly)

* Brighamia
* Cyanea ~_
» Clermontia
* Delissea e
. Lobelia From a single founder!

e Trematolobelia

S hew genera
125 new species
99 single-island species (79%)




lola chamissoniana
(Violaceae)
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Key Actors Working on

Plant Conservatlon N HI

e US Fish & Wildlife
Service

o State Forestry &
Wildlife

e Botanic Gardens &
Arboreta

e US Army LYONM

!::3 Plant Extinction Prevention Program of Hawai'i Waimea Arboretum

& BOTANICAL GARDEN
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2011
Global Partnership for Plant
Conservation Meeting

CONFERENCE ANNOUNCEMENT
A global partnership for plant conservation —
Supporting the worldwide implementation of the Global Strategy for
Plant Conservation

Organised by: the Global Partnership for Plant Conservation (GPPC)

in association with the Secretariat of the Convention on Biological Diversity (SCBD)
and Botanic Gardens Conservation International (BGCI)
Hosted by: the Missouri Botanical Garden, St Louis, Missouri, U.S.A.

th ik
5" -7" July, 2011

Conference Web site: IWWW , f
Conference Email address: gppe2011@ mobot.org

Hosted by Missouri Botanical Garden



Contributions from Hawaiian Plant Conservation Efforts Towards GSPC Targets

Mehrhoff, Loyal?, Bruce Baldwin?, Marie Bruegmann?, Vickie Caraway8, Margaret Clark?, Christopher Dunn?4, Sam Gon®, John Henshaw?®, J s D. Jacobi3, Trae Menard?,
Nellie Sugii4, Warren Wagner®, Chipper Wichman?2, and Hau‘oli Wichman?

1 U.S. Fish and Wildlife Service, 2 National Tropical Botanical Gardens, ® U.S. Geological Survey, 4 Lyon Arboretum, ® The Nature Conservancy, ® Smithsonian Institution, 7 University of California at Berkeley, ® Hawaii Division of Forestry and Wildlife

GSPC OBJECTIVES AND TARGETS

OVERVIEW

The Hawaiian flora has 1,345 native plant taxa. Approximately 90% of
these plant taxa are endemic — an extremely high endemism level. The
Hawaiian flora is also one of the most endangered floras in the U.S. A
total of 351 Hawaiian taxa are listed under the U.S. Endangered Species

Hawai‘i has made some progress towards objectives and targets set by the Global Strategy for Plant
Conservation. A summary of Hawai‘i’s current status follows:

OBJECTIVE I: Plant diversity is well understood, documented, and recognized.
Target 1: Target met. Hawai‘i has an online flora. (1.)
Target 2: Target met. Hawai‘i has an assessment of all plants, with periodic updates (Table 1).
Target 3: Target not met. While research and information are well communicated, there is
inadequate levels of research on species and population biology and restoration ecology.

Act -- almost half of all listed U.S. plants. The flora is primarily
threatened by invasive species such as feral ungulates, weeds, and other
pests. Hawai‘i’s plant conservation efforts emphasize partnerships and
have been ongoing for decades.

OBJECTIVE II: Plant diversity is urgently and effectively conserved.

Target4: Target not met. The GSPC target is 15%, but only 4% of the total land area of Hawai‘i is
both protected and effectively managed. Effective management requires ungulate-proof
fencing and extensive weed control. See Figure 1 for an island example.

Target5: Target not met. Areas essential for the protection of Hawaiian plants have been identified
(see Figure 2). Only a small fraction of these areas, not the target of 75%, have been
protected and managed effectively (compare Figures 1 and 2).

Target 6: Target not met. A portion of State and private lands are managed, but these do not reach
the target of 75%. Other sectors have no information.

Figure 1. Remaining native habitat (green)on Big

Target 7:  Target not met. Data are only just now being accumulated on this target, but only 62% of Island that is not effectively managed and effectivel
the 351 state and federally listed plant species have one or more populations managed in managed areas (red). d ¥ d
situ. 4
Target 8: Target not met. Approximately 69% of the 351 state and federally listed plants are o ke
conserved ex situ. Extensive work has been undertaken, but Hawai‘i is short of the 75%
target.

Target 9:  Unknown if target met. Genetic collections of banana, breadfruit, and taro exist, but it is
not known if the target of 70% of genetic diversity has been conserved. %
Target 10: Target not met. Hawai‘i’s biosecurity strategy is underfunded and key Hawai‘i-specific

Figure 2. Habitat essential for the

actions are precluded by federal regulations. Hawai‘i has a good, but underfunded, system

Table L. Status of Hawaiian Plants in for early detection/rapid response to plant introductions. Control of chronic invasive conservation of Hawaiian plants (red)
2011. Number of species in each of the S " 8 N ; and native habitat not essential for
eight abundance categories (data from species is minimal. There is significant resistance to control of key invasive species that lant conservation. (green)
USFWS). are considered beneficial by certain sectors of society (e.g., feral pigs, introduced deer, - L \green).

‘Abundance Categories | Number of introduced grazing grasses, and fruit trees). Biocontrol programs for conservation purposes =

it Rz T (RS s are underfunded. There is not a comprehensive plant conservation strategy for Hawai‘i .
Extinct 115 . . .
OBJECTIVE Il1: Plant diversity is used in a sustainable and equitable manner.

[[ [ 19 .

;‘;a‘::‘:‘w hild = Target 11: Target not met. Some endemic palm species are at-risk from seed collectors. Commercial CON C LUS | ON S

530w 5 availability of some rare species for gardening, but not restoration, is confusing to the — - . .

PRI = public. Hawai‘i is well positioned to contribute to national GSPC efforts.

ToTL000 Tn wid 55 Target 12: Unknown if target met. Koa products are probably sustainably managed, but naturally Hawai‘i has a long history of plant conservation efforts and this

1,000 5,000 in wild 3 occurring old-growth koa is disappearing. Some sandalwood harvest may be experience can inform _patlon_al efforts as well as help achieve

> 5,007 wid 7 unsustainable. Some native plant products used for cultural practices are in short supply national targets. Hawaii can, in the near future, provide good data

Tnikown E and now imported from other island groups, but Hawaiian species are not at risk of on a number of key conservation targets, especially as they relate

Total 1345 extirpation. to Objectives | and Il. The greatest impediments to achieving
Target 13: Target probably met. Indigenous knowledge, practices, and use of native plant resources GSPC targets in Hawai‘i are: )
1. Lack of a comprehensive plant conservation strategy that has

is increasing. A strategy is needed to increase the availability of native and cultural plant

resources for Hawaiian cultural use, while also meeting the needs of restoration efforts. been agreed to by major land managers and conservation

organizations.

. Lack of funding to implement the conservation strategy.

. Lack of funding to implement the biosecurity strategy and the
inability of the State of Hawaii to exceed federal biosecurity
standards (which are inadequate to protect Hawai‘i).

OBJECTIVE IV: Education and awareness about plant diversity, its role in sustainable
livelihoods and importance to all life on earth is promoted.
Target 14: Target not met. Many organizations have been trying for decades to improve public
understanding of the value of plant diversity. These efforts have met with limited success

—much progress is needed before Hawaiian plant diversity is adequately appreciated.
LITERATURE CITED
OBJECTIVE V: The capacities and public engagement necessary to implement the Strategy have
been developed. 1. Wagner, W. L., D. R. Herbst, and D. H. Lorence. 2005-. Flora
Target 15: Target not met. The human resources needed to implement and achieve this Strategy in of the Hawaiian Islands website.
Hawai'i are not currently available. There is a lack of capacity in biocontrol research, http://botany.si.edu/pacificislandbiodiversity/hawaiianflora/inde
restoration, population biology, invasive species control, and other fields. —-. ———,
Target 16: Target not met. The institutions and partnerships needed to achieve the Strategy are in worw postarsassion.com




Contributions from Hawallan
Plant Conservation Efforts
Towards GSPC Targets

Mehrhoff, Loyal?, Bruce Baldwin’, Marie
Bruegmann?, Vickie Caraway®, Margaret Clark?,
Christopher Dunn4, Sam Gon®, John Henshaw>,
James D. Jacobi3, Trae Menard®, Nellie Sugii,
Warren Wagner®, Chipper Wichman?, and Hau'oli

Wichman?

1 U.S. Fish and Wildlife Service, ¢ National TroPicaI
Botanical Gardens, 3 U.S. Geological Survey, 4 Lyon
Arboretum, ® The Nature Conservancy, °
Smithsonian Institution, * University of California at
Berkeley, 8 Hawaii Division of Forestry and Wildlife



2012 Ex Situ RFP

Inspired by the GPPC meeting and how the
GSPC was being implemented globally the
National Tropical Botanical Garden and Lyon
Arboretum together with the US Fish & Wildlife
Service issued an RFP to conduct a state-wide
assessment of the state of ex situ plant
conservation in Hawail.
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QOverview
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native ecosystems, recent cammencement af recovery offorts ond the looming
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determined the optimal ex sity method for sach species of
TOC, ond identified tha
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30 Individual Conservation Groups

20 Ex Situ Facilites




2012 Ex Situ Assessment
Recommendations

* Increase capacity for in situ management &
ex situ conservation

e Improve coordination among In situ
management & ex situ actors

 Develop a statewide strategy for plant
conservation based on the GSPC.



2012 - 2014
Development of the HSPC

Hawai‘i Strategy for Plant Conservation

Phase 1: increasing in situ collecting and ex sifu capacity

Based on the framework of the Global
Strategy for Plant Conservation

RS Presented by the National Tropical Botanical Garden & Lyon

% 0 ~ Arboretum through support from the Hau‘oli Mau Loa Foundation
z ‘%&9 %ﬁ - i Prepared by:
I & ||HI| Illl Mnn lnn Matthew Keir
".l.- ﬂ*“ Ok : » LYON Lauren Weisenberger

Matthew Keir and Lauren Weisenberger



Partners who participated In

the creation of the HSPC theNature (%)

CDnservanc}r
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= Plant Extinction Prevention Program r:nE Hawal'l $7 oo
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Hawai'i Association of

Watershed Partnerships v ; CE!H'[E!I’
for Conservation
Research and Training



HSPC created a Statewide Conservation Network

& Laukahi:
T = The Hawali‘li Plant
Hawai‘i Strategy for Plant Conservation conserv a.tl on Networ k

Phase 1: increasing in situ collecting and ex sitn capacity

NEW ENGLAND

CALIFORNIA W I L D :

4 7 NATIVE PLANT SOCIETY [N L @ BRY VA S =4
S EN Y

nservation

Australian Network for
Plant Conservation Inc

Presented by the National Tropical Botanical Garden & Lyon
Arhoretim fhrongh support from the Hawt'oli Maun Loa Foundation

Prepared by
Matthew Ker
Lauren Weisenherger




Progress on GSPC Targets

TARGET #
ACHEIVED
PARTIAL

CAN'T MEASURE
NOT ACHIEVED

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

"
L

CAN'T MEASURE: 2

R NN N O



Flora of the Hawaiian Islands

Now Awvailable Online

& Manual

Home
Introduction
Checklist

Vascular Plant
Updates

Specimens
Biblingraphy
Links
Contacts and
Citation
Image Gallery

Elora of the
Marquesas Islands
Flora of Micronesia

A collaboration between
£ Smithsonian Institution

Mational Tropical
and Botanical E&en




GSPC Target #2 — Assessing Conservation Status of all Plants

Total # Hawaiian Plants on Red List IUCN Red LiSt
o /' Hay¥lian Plant
0 A ialist Group
] A ~
100 pa/’l‘ 5/~1220 Species

2020

) n

87% Endangered

Future Targets: 0/3/7)@

Hibiscus . l‘ & C}I‘ ‘.
Metrosideros g, e ' &
Euphorbia it RED

Specialist |

Newly Discovered Taxa Group

LIST



GSPC Target #3 — Information & Research to Implement Strategy

Laukahi:
Hawai‘i
Plant
Conservati
Network

PLANT CONSERVATION RESEARCH SURVEY

85%

Restoration: Strategy and Design

= (identifying pollinator, disperser, mycorrhizal symbionts) 9.76%

p ‘‘ariation (molecular study) 7.32%
= ary
6.10%

Climate Chai._ a/{y / “tantifying threat)

Reproductive Biology (n...

/77 ~asing, apomixis) 6.10%
Taxonomy (phylogenetic relationsh,. 0/ 6.10%

Threat Control: Pathogens S /77@
Climate Change: Assisted Colonization (mitigating threat) nfe * 8%,

6.10%

/o

4
0

Threat Control: Alien Invasive Plants

13

8



GSPC Target #4 — At least 15 per cent of each ecological region or
vegetation type secured through effective management and/or
restoration.

[ ey L] .
“lf J - -I Laras ft&‘. _ E\ﬁ“%
p ”&.}:::.,,_/f;ﬁ"
5 c e
rf/a//y Strengthening our waters,
Over 50% of all lanu? %
are in the Conservati /e

1CL.- ncregse /77

agric uILr I |: ies pr_
producti
“2" an:| capac ty
by 2027

@ 2 B Goal: 30% of Priority Wate. heds
\1:’ .t
‘v | effectively managed by 2030!!!

"



GSPC Target #5 — At least 75 per cent of the most important areas for
plant diversity of each ecological region protected with effective
management in place for conserving plantsénd their genetic diversity.

State of Hawaii, Division of Forestry and Wildiife
Native Ecosystems Protection & Manage

7. 21 NARS on five
islands, encompassing
the State’s most

unique ecosystems.

across the Hawaiian archipelago.



GSPC Target #6 — At least 75 per cent of production lands in each
sector managed sustainably, consistent with the conservation of plant
diversity.

2015 Crop Summary by Acreage
Hawai’‘i Mulnka i State Total
165 183

Pineapple - -

Seed Production - 13,299 754
Sugar - - 38,810
Taro 443 54

Less than 10% of production lands are
managed consistent with plant diversity
in Hawaii.



GSPC Target #7 — At least 75 per cent of known threatened plant
species conserved in situ.

| Fenced and

managed

| units have

been built to
protect 90%

| of the 500

federally-
listed plants.




GSPC Target #8 — At least 75 per cent of threatened plant species in ex
situ collections, preferably in the country of origin, and at least 20 per
cent available for recovery and restoration programmes.

Plant Conservation at Botanical Gardens
 Unique capacity for ex situ conservation
e Ability to incorporate research and education
* |Important venue for showcasing biodiversity

9 BERNICE PAUAHI BiSHOP MUSEUM

%, Waimea Arboretum

LYON g & BOTANICAL GARDEN
S me g MOAMER A RMEMA HIGHWAY = HAL |i|'|l'll'.l'l., HAW ALl S&F)E
ARBORETUM

Center for

| S

- X(|BOTANICAL

B GARDENS

nservation




GSPC Target #8 — Secure species in ex situ collections

The HSPC has driven an increase the depth of genetic
diversity held in conservation collections and grow the
number of seed banks in Hawaii to 8.

.T |’1I

1 L R T

RO B SE 3 | YON
ol T s PN #L'Ei - ARBORETUM
MAUI NUI

2% Waimea Arboretum

& BOTANICAL GARDEN




GSPC Target #8 — Secure 75% of species in ex situ collections

Ex Situ Strategies for Species of
Conservation Importance

# SCI in
each Ex Situ

type

Total # of Ex Situ

L

75% in Seed Banks
10% in Tissue Culture
10% in Gardens as LC

5% require new protocols

95% of all SCI



GSPC Target #9 — 70% wild crops & culturally significant plants conserve

PN

Collections o
plants & food
secured at bo
in tissue cult

Dr. Noa Kekuewa Lincol

Assistant Professor
Indigenous Crops and Cropping Syst

Area of Specialty: Ethnography,
Biogeochemistry, and Archaeology of
Traditional Farming Methods

Department of Tropical Plants and Soil
Sciences

3190 Maile Way

St. John 102

Honolulu, Hawaii 96822

Phone: (808) 956-6498

Email: nlincoln@hawaii.edu



GSPC Target #10 Management plans to prevent biological i mvasmns

Hawaii Interagency

Biosecurity Plan 2017-2027

Executive Summary

Hawaii’s Interagency Biosecurity Plan

s a coordinated path forward to increase support for local
agriculture, protection for our environment, and safeguards for
the health and lifestyle of Hawaii's people.

)l Fire Ants are predicted to

211 million
$ per yedar, 6{“‘;}

e brown free snake could cause

B vowardof §2 14 billion

b~ per yedar in economic
— domugesj

Biosecurity is the set of measures taken to
manage the risk from invasive species fo the economy,
environment, and health and lifestyle of the people.

4

Private Final

Public
Industry Interagency
Rewew
Input Age"c"' Biosecurity
Review Plan

are we now? )

d is the work of multiple state, federal, and county
ment of Agriculture (HDOA) is the only agency with
Dlan recognizes that HDOA is not alone in protecting
the impacts of invasive species. Key players in Hawaii's
Land and Natural Resources (DLNR), Hawaii Department

s Pl P e




i p ~aered Alacde+2cde, B1+2abcde, D ver 2.3

Year Pu.. r

I Date Assessea. / / ;

i Annotations: /y :

Assessor(s): Gemmill, « o
/ ,77 A\

Geographic Range [top]

Range Description: : Restricted to the windward side of Kauai Isia.. /t ;
recently, when two more were discovered; one of w.
Countries : /7 f

. Native:
occurrence: United States (Hawaiian Is.)

Range Map: Click here to open the map viewer and explore range. d

lllegal Harvesting of critically endangered
palms for local collectors remains a problem.




GSPC Target #12 — All wild harvested plant-based products
sourced sustainably.

G
Y -

Lk Y Ly ” . A '.."_..,;.
s bz,

e |

We believe Hl is succeeding in this Target but v.
do not have a clear way to measure this on private
land.



GSPC Target #13 — Indigenous and local knowledge
Innovations and practices associated with plant resources
maintained or increased, as appropriate, to support
customary use, sustalnable Ilvellhoods local food security

1-

We belleve HI is succeedmg in this Target but we
do not have a clear way to measure this.



Rare Plant Code of Conduct

Mission Statement of the Hawai‘i Plant Specialist Group: To prevent the
extinction of native Hawaiian plants and provide for their recovery through a
cooperatively administered off-site plant conservation system in collaboration
with on-site management partners to sample, propagate, and reintroduce rare
plants, and to advance the preservation of native plants and their habitats
through effective communication and public education. The group is a member
of the IUCN Species Survival Commission and is known locally as the Hawai ‘i Rare xS
Plant Restoration Group (HRPRG). @" F255C

Guidelines for the Responsible Viewing of Rare Native Plants in the Wild

Ho'ihi aku, hé'ihi mai
Give respect and you will receive respect

IUCN

World
Conservation
Congress

Hawall 2016

G IUCN WORLD CONSERVATION CONGRESS



GSPC Target #14 — Need for plant conservation is incorporated into
communication, education and public awareness programmes

r r - . qr
e T . 1 v CFR
F ’ N e N - J
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+ Arberetum
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| GSPC Target #15 Workforce development to implement the Strategy

e
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HAWAI‘l CONSERVATION

CONSERVATION
Powered by Hawai'i Conservation Alliance CONSER « CAREER
¥
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CONSERVATION
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COMPASS About Pathways & Opportunities || Navigator Spotlights Career Guidance



GSPC Target #16 — Networks established to implement the Strategy

e - -
o 7 The Hawai‘i Plant 22 USGS i
- = Conservation Network Conis e &
’;,'é‘ .!:-3 Plant Extinction Prevention Program of Hawaf' ' A EFA’;E‘SJEHL
4% & 2 4 STATE OF HAWAII

Smithsonian

1L
FI5H & WILDLIFE
SERVICE

Honolulu Botanical Gardens

- -* , Waimea Arboretum

& BOTANICAL GARDEN

\, NATURAL
RESOURCE
FPROGEAM

Fleming Mrboretum UNIVERSITY
of HAWAI'I

N
'

e
‘W% 1
Hawai'i Association of
Watershed Partnerships

ARBORETUM

@_ Huawaii Island Seed Bank
Center

for Conservation
Research and Training




GSPC Target #16—Networks established to implement the Strategy

Clenter for

- Conservation Servation

Network

MILL

SEED BANK
PARTNERSHIP

"y Guiding

Conservation

&
for 50 Years

7

ant Conservation Alliance

h o

ﬂ
- Conventionon

_‘1"_'1 Biological Diversity B 'H ETIT‘IDIEI’T!E. of the : ‘. |
Globul rategy for Plant Conservation



| essons Learned

The GSPC has focused and enhanced plant
conservation in Hawalil.

Coordination with agencies and NGOS Is
critical — however sharing data seamlessly
continues to be a challenge.

Hard to quantify several targets and thus
measure/claim success.

Federal politics has reduced funding and
support in key agencies.

Integrating the GSPC into Federal agencies
working in HI has been very difficult.



GSPC Recommendations

Refine targets to have clear measurable
metrics.

Recognize indigenous people’s role and
rights.

Link to SDGSs.

Create easy to read dashboard to track
annual progress.



Hibiscadelphus woodii



Hesperomannla arbuscula



Geranium arboreum
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