INFORMATION DOCUMENT PREPARED BY
THE FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS (FAO)

PROGRESS ON THE INTERNATIONAL INITIATIVE FOR THE CONSERVATION AND
SUSTAINABLE USE OF POLLINATORS

SBSTTA-14

NAIROBI, KENYA
10-21 MAY 2010



PROGESS ON THE INTERNATIONAL INITIATIVE FOR THE CONSERVATION AND SUSTAINABLE USE OF POLLINATORS

INFORMATION DOCUMENT PREPARED BY THE
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS (FAO)

PROGRESS ON THE INTERNATIONAL INITIATIVE FOR THE CONSERVATION AND SUSTAINABLE USE OF
POLLINATORS

TABLE OF CONTENTS
I. INTRODUCTION
Il. ASSESSMENT

A. Complete information on pollinator species, populations and their taxonomy, ecology and
interactions

1. Taxonomy of Pollinators

2. ldentfcaton Tools for Pollinators
3. Pollinator Interactons

4. Citzen Science

B. Establish the framework for monitoring declines and identifying their causes

1. Contributon to a Global Framework
2. Use of Expert Opinions

3. Special issue of Apidologie

4. Colony Collapse Disorder

C. Assess the agricultural production, ecological, and socio-economic consequences of pollinator
declines

1. Dependency of Food Crops on Pollinaton

2. Economic Valuaton of Pollinaton Services

3. Tool for Assessing Natonal Value of Pollinaton Services, and Vulnerabilites to Pollinator
Declines

4. Trends in Demands for Pollinaton Services

5. Human Food Provisioning Dependence on Pollinators

6. Ecological Aspects: Diversity of pollinators in a community may collectvely improve overall
levels of pollinaton

7. Ecological Aspects: Climate change impacts on pollinators; temporal shifs in crop pollinators
in the UK

I1l. ADAPTIVE MANAGEMENT
A. Compile information on best practices and lessons learned
IV. MAINSTREAMING

A. Develop response options to promote, and prevent the further loss of, pollination services that
sustain human livelihoods

REFERENCES



INFORMATION DOCUMENT PREPARED BY
THE FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS (FAO)

PROGRESS ON THE INTERNATIONAL INITIATIVE FOR THE CONSERVATION AND SUSTAINABLE USE OF
POLLINATORS

. INTRODUCTION

In 2008, in Decision IX/1, the Ninth Conference of Partes (COP) invited “the Food and Ag-
riculture Organizaton of the United Natons in collaboraton with Partes, other Govern-
ments and relevant organizatons, to contnue the implementaton of the Internatonal Inita-
tve for the Conservaton and Sustainable Use of Pollinators (decision VI/5) and, in partcular...:

e Complete informaton on pollinator species, populatons and their taxonomy, ecology and in-
teractons;

e Establish the framework for monitoring declines and identfying their causes;

e Assess the agricultural producton, ecological, and socio-economic consequences of pollinator
declines;

e Compile informaton on best practces and lessons learned,;

< Develop response optons to promote, and prevent the further loss of, pollinaton services that
sustain human livelihoods;

- Disseminate openly the results through the CHM and other relevant means.”

This paper, organized according to the elements of the Plan of Acton of the Internatonal Pollinators
initatve, provides an update of main actvites undertaken since 2008. The informaton presented in
this paper is also based mainly on consultatons with partcipants at a September 17, 2009 meetng
held during the 41st Apimondia Conference.

1l. ASSESSMENT

A. Complete information on pollinator species, populations and their taxonomy, ecology and
interactions

1. Taxonomy of Pollinators

World Bee Checklist. In collaboraton with specialists around the world, a fve-year project was under-
taken with major support from the U.S. based Natonal Biological Informaton Infrastructure, and the
Global Biodiversity Informaton Facility, Copenhagen, Denmark . Through this project, a checklist of the
bee species of the world has been compiled. The entre checklist (with some synonyms and subspe-
cies) is fully integrated into the Integrated Taxonomic Informaton System (ITIS) database, and on the
Discover Life website

(htp://www.discoverlife.org/mp/20g?qguide=Apoidea_species&fags). Bee data in ITIS can be accessed
by searching by the following:

e Search by name from the ITIS home page.

e Download the full ITIS database.

e Download an ITIS Taxonomic Workbench fle (includes only extant bee families).
e Download a simplifed list of just the valid bee species in a Microsof Excel fle.

Bees are a subset of the superfamily Apoidea. The bee checklist includes all members of the following
extant families in the superfamily Apoidea:
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+ Andrenidae -- andrenid bees, andrenids

e Apidae -- bumble bees, euglossines, honey bees, stngless bees
e Colletdae -- colletd bees, plasterer bees, yellow-faced bees

+ Halictdae -- halictd bees, sweat bees

e Megachilidae -- leafcuttng bees

e Melitdae -- melitd bees, melitds

« Stenotritdae -- stenotritd bees, stenotritds

The Catalogue of the Bees of the Neotropical Region. The American contnent, principally the Neo-
tropic Region, presents one of the richest faunas of bees in the world. A catalogue of all informaton
published in reference to the species of bees present in the Neotropic Region was started in 1938,
which, at the end of 1950, was changed into a catalog in the form of typed cards. This system of cards
was maintained and updated up to 1975, with a total of 11 200 typed cards when its maintenance was
interrupted. Through the work of researchers with vast experience of the bees of the Neotropics, the
updatng of this informaton was taken up again and the catalogue organized and brought up to date
including all pertnent bibliographic references - in the format of a published volume (Moure, Urban,
and Melo, 2007) and an electronic database. The online version of the Neotropics is available at htp://
moure.cria.org.br/index.

Atlas Hymenaoptera is an online resource including photographs and other ecological informaton on
bees around the world: htp://zoologie.umh.ac.be/hymenoptera/ .Atlas Hymenoptera originated from
collaboraton between the Laboratoire de Zoologie de I'Université de Mons and the Entomology Unit of
Gembloux agro bio tech (formerly the Faculté Universitaire Agronomique de Gembloux). This initatve
was the result of common work of these two services that have maintained a biogeographic database on
the hymenoptera of Western Europe. Atlas Hymenoptera is now a platorm that brings together many
people that are interested in the systematcs, ecology, behaviour and biogeography of the Hymenoptera.

2. Identification Tools for Pollinators

A “Key to the Bee Families of the World” has been developed and made available over the internet at:
htp://www.yorku.ca/bugsrus/BFoW/Images/Introducton/Introducton.html through a collaboratve
agreement between the Food and Agriculture Organizaton of the United Natons and the Packer Lab
at York University in Canada. The website is intended to allow the user to identfy a bee from anywhere
in the world to family level. It is comprised of three independent keys: 1) a key to determining the sex
of a bee 2) a key to family level for both male and female bees 3) a key to family level for female bees
only.

The keys are modifcatons of those provided by Michener (2007). The modifcatons are either aimed
at making it as easy as possible for a beginner to identfy a bee specimen to the correct family or permit
the identfcaton of the, usually rare, exceptons to the main characteristcs of bee families. The key is
illustrated with high-resoluton photographs of bee characters.

Bee Barcoding: New interactve identfcaton tools may hold the potental to overcome large challeng-
es in identfcaton that could otherwise impede progress in pollinator conservaton and management.
Amongst these, DNA barcoding is a recent development that permits the identfcaton of organisms
based upon sequencing a small fragment of their mitochondrial DNA. The long term goal is to produce
a DNA database that will permit identfcaton of unknown specimens by comparison to archived se-
guences. Under the Consortum for the Barcode of Life (CBOL), an internatonal collaboraton to bar-
code the Apoidea (bees) has been initated, coordinated by York University in Canada, in collaboraton
with the Canadian Centre for DNA barcoding at Guelph. Sequence informaton for over 15% of the bee
species of the world have already been collected. htp://www.bee-bol.org/
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appear to be adapted to pollinaton by honey bees. Thus long-term decline in honeybee populatons
may lead to signifcant changes in the pollinator ecology of these forests, exacerbatng the more direct
efects of deforestaton and wood harvestng on forest health. The most signifcant threats to local hon-
eybee populatons are deforestaton and excessive huntng pressure (Oldroyd and Nanork 2009).

(5) In the Neotropics- with a highly rich bee fauna - deforestaton, agriculture intensifcaton and intro-
ducton/spread of exotc competng bee species are considered to be the main threats to most indig-
enous species. EForts to conserve the natve bee fauna include beter knowledge of bee richness and
diversity and of their populaton dynamics, raising of public and policy makers’ awareness, commercial
applicatons of bee products and services such as pollinaton and preservaton of natural habitat (Frei-
tas et al. 2009).

(6) In Australia, the main threats to the natve bee fauna include removal of nestng and foraging oppor-
tunites through land clearing and agriculture, the spread of exotc plant species and the consequences
of climate change. Early steps to conserve the natve bee fauna include commercial applicatons, raising
of public awareness and preservaton of natural habitat. (Batley and Hogendoorn, 2009).

(7) Although Africa contains seven biodiversity hotspots, the bee fauna appears rather moderate given
the size of the contnent. This could be due to various factors, an important one being the dearth of bee
taxonomists working in Africa and difcultes in carrying out research in many regions. Anecdotal ob-
servatons suggest a very large number of undescribed bee species. A number of serious threats to this
diversity exist, especially habitat destructon and degradaton. Bee diversity in these regions is likely
to be important for both agriculture and indigenous ecosystems, but is under-appreciated. Reliance
on conserved areas such as Natonal Parks will not be sufcient to preserve bee diversity in Africa and
Madagascar; changes to land use practces and development of industries that facilitate conservaton,
such as ecotourism, will be essental (Eardley, Gikungu and Schwarz 2009).

(8) Evidence from around the world indicates that some bumblebee species are declining in Europe,
North America, and Asia. Land-use changes may be having a negatve efect through reductons in food
plants in many parts of the world, but that other factors such as pathogens may be having a stronger
efect for a few species in some regions (especially for Bombus s. str. in North America). Evidence so
far is that greater susceptbility to land-use change is associated worldwide with small climatc ranges,
range edges, and late-startng colony-development cycles. More evidence is needed on the roles of pol-
len specializaton, nest sites, hibernaton sites, and pestcides. It is stll too early to assess the success of
schemes aimed at improving forage in agricultural and conservaton areas. However, schemes aimed at
raising public awareness have been very successful (Williams and Osborne 2009).

(9) Global threats to bees can be best addressed by conservaton strategies that prioritze (i) minimiz-
ing habitat loss; (ii) making agricultural habitats bee-friendly; (iii) training scientsts and the public in
bee taxonomy and identfcaton; (iv) basic autecological and populaton genetc studies to underpin
conservaton strategies; (v) assessing the value of DNA barcoding for bee conservaton; (vi) determin-
ing the impact of invasive plants, animals, parasites and pathogens; and (vii) integratng this informa-
ton to understand the potental impact of climate change on current bee diversity (Brown and Paxton.
2009)

4. Colony Collapse Disorder

A critcal driver of pollinator declines is the widespread and severe loss of honeybees around the world
in recent years, especially in the USA, which have atracted great media atenton, and stmulated much
scientfc research. To keep the extent of the disorder in perspectve, however, it should be clarifed
that only those colony losses conforming to the specifc set of defned symptoms should be termed
CCD (“Colony Collapse Disorder™); these specifc sets of symptoms are found in the USA. Colony losses
elsewhere may have entrely diferent causes. The recent Special Issue of the Journal of Apicultural
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Research (2009) drew together reports of colony losses from many countries, together with research
reports and reviews discussing possible causes. It concluded, with respect to honeybee declines, that
the causes are probably mult-factorial, and as with previous historical episodes of colony losses, scien-
tsts may jump to conclusions about the causes, which are certainly complex. Indeed, due to the ubig-
uitous ectoparasitc mite Varroa destructor, present in all regions where extensive colony losses have
occurred, interactons with other drivers of mortality are inevitable. Therefore, massive unexplained
honeybee colony losses have not been driven by a single agent or factor as the defnitve cause but
rather from partcular virulent combinatons of pestcides, parasites and viruses. Moreover, chronic
exposures to pestcides that cause no problems for healthy colonies are suspected to kill colonies if
weakened by diseases. It is thus the combinaton of pests, viruses and pestcides that results in an in-
advertent “meltdown” with one negatve factor enhancing the negatve impacts on honeybee health
of the others. Such complex interactons between individual drivers of honey bee colony losses in par-
tcular and pollinator decline in general and the high number of interactng factors easily exceed the
research facilites of individual laboratories or even entre countries.

The EU has foreseen these problems and is supportng two large-scale research projects: STEP (Status
and Trends of European Pollinators) and BEE DOC (BEes in Europe and the Decline Of Colonies). The
two research projects are expected to address many of the issues surrounding the plight of pollinators
in Europe and what consequences their loss will have for diferent stakeholders. The projects aim to
develop mitgaton strategies to halt the loss of pollinators and more efectvely manage them to safe-
guard the services they provide, over a short-term framework of three years.

Equally within the United States, the Agricultural Research Service has developed a research acton
plan to coordinate a comprehensive response for discovering what factors may be causing CCD and
what actons need to be taken. The search for factors that are involved in CCD is focusing on four areas:
pathogens, parasites, environmental stresses, and bee management stresses such as poor nutriton.
This acton plan also recognizes that it is unlikely that a single factor is the cause of CCD; it is more likely
that there is a complex of diferent components.

Internatonal standards for monitoring honeybee declines and researching its causes are currently lack-
ing. Internatonal networking, coordinaton and sharing of informaton are needed. For that purpose,
the global COLOSS network (Preventon of honey bee COlony LOSSes) has been created to coordinate
eforts to explain and prevent large scale losses of honeybee colonies and pollinator decline. As of Feb-
ruary 2010, 189 individual members from 42 countries closely collaborate. The EU is currently provid-
ing fnancial support (Acton FA0803) untl November 2012.

C. Assess the agricultural production, ecological, and socio-economic consequences of pollinator de-
clines

1. Dependency of Food Crops on Pollination
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of the world agricultural producton used for human food in 2005. Those crops that depend on pollina-
ton services are high-value, averaging values of €761 per ton, against €151 a ton for those crops that
do not depend on animal pollinaton.

These fgures do not include the contributon of pollinators to crop seed producton (which can con-
tribute many-fold to seed yields), nor to pasture and forage crops. Nor do these fgures include the
value of pollinators to maintaining the structure and functoning of wild ecosystems- as yet these are
all uncalculated. Table 1. shows that the leading pollinator dependent crop being vegetables and fruits
representng about € 50 billion each, followed by edible oil crops, stmulants (cofee, cocoa etc), nuts
and spices (Gallai et al. 2009).

3. Tool for Assessing National Value of Pollination Services, and Vulnerabilities to Pollinator De-
clines

FAO’s Plant Producton and Protecton Division (AGP), in collaboraton with INRA (Insttut Natonal de
la Recherche Agronomique, a French government agency) has developed a tool for assessing the value
of pollinaton services and natonal vulnerabilites to pollinator declines. Guidelines explaining the use
of the tool, and a downloadable spreadsheet for applying the assessment, are available on the “Docu-

TABLE 1.Economicimpacts of insect pollination of the world agricultural production used directly
for human food and listed by the main categories ranked by their rate of vulnerability to pollinator
loss (Gallai et al. 2009).

AVERAGE TOTAL PRO- INSECT POL- RATIO OF
VALUE OF A DUCTION LINATION VULNERABILITY
PRODUCTION ECONOMIC ECONOMIC (IPEV/EV)
UNIT VALUE (EV) VALUE (IPEV)
€ PER METRIC - -
TON 10%€ 10%€ %
Stimulant crops 1225 19 7.0 39.0
Nuts 1269 13 4.2 31.0
Fruits 452 219 50.6 23.1
Edible oil crops 385 240 39.0 16.3
Vegetables 468 418 50.9 12.2
Pulses 515 24 1.0 43
Spices 1003 7 0.2 2.7
Cereals 139 312 0.0 0.0
Sugar crops 177 268 0.0 0.0
Roots and tubers 137 98 0.0 0.0
All categories pooled 1618 152.9 9.5
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ments” page of FAQ’s Global Acton on Pollinaton Services for Sustainable Agriculture website
(htp://www.internatonalpollinatorsinitatve.org/jsp/documents/documents.jsp).

The spreadsheet also presents as examples the analysis of the vulnerability of the natonal economies
of Ghana and Nepal, using 2005 FAOSTAT data . The economic value of pollinators in Ghana - with a
high dependence of its economy on cocoa producton which in turn is 90% dependent on insect polli-
nators for yields - was estmated at $788 million dollars; the economic value of pollinators to the Nepal
economy in 2005 was $81 million.

4. Trends in Demands for Pollination Services

A series of studies have related the growth in the producton of fruits and vegetables to growth of
beekeeping, as a means of assessing trends in supply and demand for pollinaton services. The studies
found that:

(1) Since 1961, crop yield (Mt/ha) has increased consistently at average annual growth rates of 1.5%.

Temporal trends were similar between pollinator-dependent and non-dependent crops in both the
developed and developing world. Over this same tme, agriculture has become more pollinator de-
pendent because of a disproportonate increase in the area cultvated with pollinator-dependent crops
(Aizen et al 2009a).

(2) The global populaton of managed honey-bee hives has increased by 45% during the last half
century. But with the much more rapid (>300%) increase in the fracton of agriculture that depends
on animal pollinaton during the last half century (Figure 1), the global capacity to provide sufcient
pollinaton services may be stressed, and more pronouncedly in the developing world than in the de-
veloped world (Aizen and der 2009).

(3) For those crops for which animal pollinaton is essental (i.e. 95% average yield reducton without
pollinators) there was higher growth in yield and lower expansion in area than for crops with less de-
pendence, probably refectng the efects of explicit pollinaton management, such as rentng hives or
hand pollinaton (Garibaldi et al. 2009).

5. ood @ @ ovisioning Dependence on @ ollinators

Work in Mexico has evaluated linked aspects of poverty level, populaton density and the level of pol-
linator dependence for food provisioning. The diversity of crop species in Mexico is exceptonally high.
Nearly 85% of fruit and/or seed consumed species depend to some degree on pollinators for productv-
ity. Overall, pollinator-dependent crops generate larger income but cover a lower cultvated area and
produce less volume compared to non-pollinator-dependent crops. Volume per unit area, however, as
well as revenue per unit area, is much higher for pollinator-dependent crops. Natve wild pollinators
also play a key role in fruit or seed producton of Mexican domestcated plant species and in the repro-
ducton of many useful wild species. Thus, assuring free pollinaton services is partcularly important
in Mexico as the livelihood of a large proporton of the populaton exclusively and directly depends on
ecosystem services for subsistence (Ashworth, L., M. et al. 2009).

6. Ecological Aspects: Diversity of pollinators in a community may collectvely improve overall levels
of pollinaton

One remarkable feature of pollinators is their capacity to adapt and adjust to changing circumstances,
and to accommodate other pollinators. The common honeybee, Apis mellifera is not natve to the
Americas yet now fgures greatly as a provider of pollinaton services throughout the region. In Panama
and Mexico it has been shown that over a span of about twenty years — during the period when Afri-
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canized honeybees increased their range into Central America, natve bees shifed the types of fow-
ers that they foraged on. While the relatvely aggressive Africanized honeybees may have dominated
certain foral resources, natve bees compensated with making greater use of other plant groups. The
overall greater levels of pollinaton services as a consequence of the Africanized honeybees may have
augmented the natve bees’ primary pollen resource (as food) and thus prevented their decline (Roubik

FIGURE 1. and Moreno Patfio. 2009; Roubik and Villanueva-Guterrez. 2009).
Temporal Trends in Total Crop Production from 1961 to 2006 (from Aizen et al. 2008)

In California, researchers found that behavioral interactons between wild and honey bees increase the
DEVELOPING WORLD pollinaton efciency of honey bees on hybrid sunfower up to fve-fold, efectvely doubling honey bee
pollinaton services on the average feld. These indirect contributons caused by interspecifc interac-
tons between wild and honeybees were more than fve tmes more important than the contributons

m wild bees make to sunfower pollinaton directly (Greenleaf and Kremen 2006).

, (%)

7. Ecological Aspects: Climate change impacts on pollinators; temporal shifts in crop pollinators in
the UK

300

For six UK bee species that are known to forage for pollen in a range of fruit crops including currants,
researchers calculated how they may have altered the tme that they begin to forage (from spring 1970
to 2007). Over this tme, bees began to forage 10 days earlier per decade, such that the fowering of
currants and one of its key visitors has diverged by a month since 1970 (Roberts et al. 2009).
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lll. ADAPTIVE MANAGEMENT

1960 19‘70 19‘80 19‘90 20‘00 A. Compile information on best practices and lessons learned

TEAR FAO has assembled an inital survey of good pollinaton practces, profling nine pollinator-dependent
cropping systems from around the world. The profles provide detailed informaton on the impacts of
DEVELOPED WORLD specifc practces on pollinaton services and the research or traditonal systems supportng these prac-
tces, their socio-economic aspects, environmental costs, benefts and replicability.
htp://www.internatonalpollinatorsinitatve.org/jsp/documents/documents.jsp

400

A fve-year FAO coordinated UNEP/GEF/ global-sized project beginning in 2009 will explore and test,
in multple agro-ecosystems and ecologies in Latn America, Africa and Asia, the practces that will
300 prevent the loss of pollinaton services provided by wild indigenous pollinators. Regional initatves in
other areas- including Europe, North America and Oceania - have similar objectves.
htp://www.internatonalpollinatorsinitatve.org/jsp/globalpollproject.jsp
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IV. MAINSTREAMING

A. Develop response options to promote, and prevent the further loss of, pollination services that
sustain human livelihoods

APRODUCTION

| ‘ | | More work needs to be undertaken on understanding the efects of policies on pollinator populatons
1960 1970 1580 0 200 in order to identfy areas to target policy-related eforts. It has been recognized that most solutons
VEAR designed to make modern agriculture more biodiversity-friendly will need to be developed within a

supportve policy framework.

——— CROPS DEPENDENT UPON POLLINATION SERVICES
------- CROPS NOT DEPENDENT UPON POLLINATION SERVICES To this eFect, work has been undertaken to apply the Driving forces—Pressures—State—Impact-Respons-
es (DPSIR) framework to identfy the issues of pollinator loss. The linkages between the signifcant pres-
sures on insect pollinators and their underlying socio-economic driving forces and responses in Estonia
were explored in a study. Based on writen evidence and expert judgment, land use practces and the
use of agrochemicals were regarded as the most signifcant pressures on diferent functonal groups of
pollinators. As demonstrated in the study, agricultural and rural development policy has been the key



driving force of these pressures (Kuldna 2009).

A study in Mexico noted that assuring free pollinaton services is partcularly important in that country
as the livelihood of a large proporton of the populaton exclusively and directly depends on ecosys-
tem services for subsistence. Feasible conservaton strategies involve the payment of environmental
services to Ejidos (communal land tenure systems) making eforts to protect or restore plant resources
and natve pollinators, and the creaton of new protected natural areas which ensures food provision,
matng and nestng sites for pollinators (Ashworth et al. 2009).
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