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Wild bees for the agroecological transition:
an overview of their ecological and

economical contributions to our food

systems

Dr Nicolas Vereecken




The bee or the bees?







-# Wild bees = non-Apis bees
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Wild bees

n pollen specialists!
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Britain Netherlands
Solitary bees g
Trait category P n Trait category P n
(proportion declining) (proportion declining) Bombus gerstaeck
range Narrow Wide Narrow Wide - hoto NJ
(0.90) (0.25) 0.0001 32 (0.83) (0.53) 0.090 29 1
specificity Oligo Poly Oligo Poly =
(0.86) ©41) 0034 34  (0.55) (0.76)  0.198 > b A
length Long Short Long Short -
(0.70) 0.41) 0.099 56 (1.00) (0.51) 0.028
ions Uni Multi Uni Multi
(0.60) (0.14) 0.042 44 (0.76) (0.55) 0.433

Biesmeijer et al. (2006) Science 313: 351-354

Eupavlovskia obscura s

Populations of wild bees, particularly “ecological specialis



TIME

WO%LD
WITHOUT

ke
#







An estimated 80% of all flowering plants in temperate zones sexu
reproduce, survive and diversify thanks to pollinators

Some 150 crops at the European scale (84%) are dependent ug
vollinators for the production of fruits, vegetables and seeds

The economic value of crop pollination by insects is estimated to rar
oetween 153 and 285 billion euros per year (Gallai et al. 20
_auterbach et al. 2012)

'he economic value of crop pollination by insects was also estima
n Europe (16,2 billion €), France (2,7 billion €) (Gallai et al. 2009) a
he UK (1,265 billion €) (Breeze et al. 2011)




© Pears, apples, strawberries
raspberries are the main pollir
dependent crops in Belgium

© The economic value of pollir
dependent crops in Belgium amt
to 7 billion euros per year

@ This represents approximately
of the total annual value
agricultural products in Belgium



Cox 1 Gala
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pollinator open hand pollinator  open hand
exclusion pollinated pollinated exclusion pollinated pollinat

seeds per apple for Cox & Gala is significantly greater per apple in



Can’'t honey bees replace all
other bee species?




Is the biodiversity of pollinators
relevant to crop production?
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Nild Pollinators Enhance Fruit Set of
_rops Regardless of Honey Bee
\Abundance
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complementary pollination
species (I4, 15), facilitation
or “sampling effects” (I8)
other mechanisms (/9. 20). F
evenness may enhance frui
complementarity, or diminis
dominant species (e.g.. hone
the most effective pollinator
date, the few studies on
portance of pollinator rich
crop pollination have reveals
results (22), the effects of
on pollination services remai
unknown, and the impact
insect loss on fruit set has
evaluated globally for
pollinated crops.

We tested four predictior
from the assumption that wil
effectively pollinate a broad
crops. and that their role cz
placed by increasing the al
of honey bees in agricultur;
(1) for most crops. wild-in

e diversity of pollinators is a significant crop production factor, irrespect

e density of honey bee hives
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Wild pollinator decline and mainstream
approach to sustain pollination services




\( = Vicious circ
' pollination Natural areas within
and stability) agricultural

landscapes

Production
ends up being
rellant upon a

single
pollinator
species

= Less resilie

Idi et al. (2014) Front Ecol Environ 12(8): 439-447




Are there alternatives?




OF SMALL-SCALE
AGRICULTURE
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Flower visitation rate

A review of 29 independent studies on
pollination and semi-natural habitats

Significant decrease of :

- wild bee diversity
- wild bee visitation rates to flowers of c
- seed set rate

when the distance between the cult
plot to the nearby semi-natural
INcreases

0.05 4 Mean




B Percent change in yield
O Cumulative profit

A
PELS. -

Blaauw BR & Isaacs R. 2014. Flower plantings inct : wild bee abunda
pollination services provided to a poIIination-dependenh : pl Ecol 51.:

ntings of native wildflower species selected for support of pollinators en
2berry vield and profit in Michigan (USA)
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Which flowering plants should be
promoted in Belgium & N-France to
enhance wild bee populations?




Cleptoparasitic bees with hosts displaying a
for plants belonging to one or more plant famili

Wild bees displaying a clear preference for p
to one or more plant families

Wild bees displaying a clear preference for p
to one plant family

Vereecken et al., in pre



~ Evolution of cropland area cultivated with
Fabaceae

mmm All Fabaceae
Alfalfa (Medicago)

Clover (Trifolium)
W= Horse bean (Vicia)

1960 1970 1980 1990 2000 20




Fabaceae

All

Fabaceae
s Fodder maize

1.800 ha in 1960

v

175.000 ha in 2012

1960 1970 1980 1990 2000 2(
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JARDIN pourles
ABEILLES SAUVAGES

L'andréne a pattes jaunes
(Andrena flavipes)

e

L'andréne cendrée
(Andrena cineraria)

QUI SONT ces ABEILLES TERRICOLES ?

L'andréne au cul rouge
(Andrena haemorrhoa)

7

C'est une espéce de taille moyem
dont les brosses de récolte su
postérieures sont beiges, tout comr
de poils continues qui parcourent I';
Elle produit généralement deux gé:
an (printemps/été) et elle visite de
fleurs dans les parcs et jardins, ne
pissenlits, les paquerettes, les tréfle:
Elle nidifie le plus souvent de m
mais elle forme occasionnelleme:
bourgades dans les jardins.

C'est une espéce de taille moyenn
au corps entiérement noeir, y compr
de récolte sur les pattes postérieur:
est recouvert dune pilosité bla
interrompue entre les ailes par u
poils noirs caractéristique.

Elle produit une seule génératio
printemps, et elle visite de nomb
dans les parcs et jardins.

Elle nidifie le plus souvent de m
mais elle forme occasionnellemer
bourgades dans les jardins.

C'est une espéce de taille moyenne |
thorax roux et aux flancs du corps r
une légére pilosité blanche. L'e
I'abdomen présente une frange d
caractéristique.

Elle produit une seule génération
printemps, et elle visite de nomb
dans les parcs et jardins, notamme
fruitiers, les pissenlits, etc.

Elle nidifie le plus souvent de m.
rarement en bourgade, mais el
localement trés abondante.



DES MASSIFS MONOFLORAUX pour les ABEILLES

La Lysimaque commune ou grand
(Lysimachia vulgaris) est une plant
pousse dans les prairies relativement
proximité des points deau (étangs, rivi
inflorescences peuvent atteindre 1m
sont d'un jaune vif. C'est une plante-clé
europaea et M. fulvipes.

[J [F [MT A ™ FORRAN s

La Salicaire commune ou herbe :
(Lythrum salicaria) est une plante vivac
proximité des points d'eau [étangs, rivis
inflorescences peuvent atteindre pl
hauteur et sont d'un rose pourpré. C'es
de Melitta nigricans et une ressource i
général, notamment pour les bourdons.

JARDIN pour les
ABEILLES SAUVAGES

nt les accueillir, les observer et les protéger

Le Pois vivace ou gesse a larges fenil
latifolius) est une légumineuse vivace -
grimpante qui peut former des b
. floriféres atteignant 3m de hauteur. C'e
trés visitée par les abeilles a langue long
meégachiles et les bourdons, et on y ok
I'abeille charpentiére Xylocopa violacea.

[J[FIM[A[M]J

La Callune ou bruyére commune (Call
est une plante vivace et arbustive qui p
50cm de hauteur sur des terrains acide
2> et bien drainés. Sa floraison estivale

ressource importante 3 la fin de la sai

%4 nombreuses abeilles sauvages, et c'est 1
( W4 plante-clé d'Andrena fuscipes et de Collet;

jL [FIM[A]M].J [N

_._i-".:m-

.
L
£
-
-
J #
X oy
-

s

L



Combining a mass-flowering crop and
semi-natural habitats to enhance
wild bee abundance
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Holzschuh et al. (2013) Oecologia 172: 477-484

e probability that the bee Osmia bicornis colonized trap nests in oils

pe fields increased from 12 to 59 % when grassland was nearby

grasslands, the number of brood cells of O. bicornis in trap nests



ngle-species bee management is a common practice in agricultural productic

IS approach fails to build up In commercial farms

* Single pollinators are vulnerable to pathogens, diseases & predators
* Species-rich communities of pollinators significantly increase yield

* Species-rich ecosystems provide a wider array of ecosystem services

Jroecological practices embracing biodiversity should be encouraged in west
Irope to sustain the development of wild bee communities in orchards

A\IN ISSUE = locally fulfilling the ecological requirements of wild bees, particul
2ir alternative pollen/nectar host plants
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BIOETHICS A call to regulate
human embryos made
for research p.27

,1'.- \

HisTORY The fitful
release of Newton's
papers pa0

frontier pa2

SPALE Cooperation is needed
tosafeguard the final

POLICY Scotland's resea)
say that they benefit fr
being part of the UK p:

UK farmers in the Duchy Orlginals Futere Farming Programme.

Engage farmers in researcl

A new wave of small-scale agricultural innovation will boost yields and
protect the planet, contend Tom MacMillan and Tim G. Benton.

Cllltmn‘ change threatens a creaking
tood system in which harvests are
already lagging behind rising
demand’. A sustainable supply of food
hinges on agricultural innovation, but
current investments neglect a key area for
improving yields.

Since the 1970s, agricultural research and
development (R&D) has invested mainly ina
few research institutes equipped with cutting-
edge instruments. For example, the Biotech-
nology and Biological Sciences Research
Council, responsible for much of the public
research spending in food security in the
United Kingdom, invested 27% of its 2010-11
| . B U P S st i el

SR T S L e

global crop yields increased by 56% between
1965 and 1985, and by 20% from 1985 to
2005, underpinned by increasing inputs of
non-renewable resources.

But advances are slowing. According toa
2013 study!, yields have plateaued in some of
the world's most important food-producing
regions, including east Asia (for rice) and
northwest Europe (for wheat). In some
countries, yields have declined.

The next wave of innovation must be at
smaller scales. What one farmer can do to
boost yield or efficiency is not necessar-
ily the same as for a farmer hundreds of

kilometres away with different soil, micro-
i SRR PR PRy R, R L L TSEe. |

flowing from institute to farm n
complemented by local knowledge,

E:.nh:uacing farmers own R&D col
big rewards for minimal extra cost
ers everywhere are practical expe
talists who understand the idiosy
of their land®, Modern agronomy
out of practices such as rotating ¢
rebuild soil nutrients, fertilizing fie
manure, and adding lime to soil to a
Even technologies not invented by
— new kit, seeds or chemicals — are
by them to fit their circumstances.

Such essential contributions ar
recognized in official assessments
—

PSR b L o TR 4 FOER SN S —



ngle-species bee management is a common practice in agricultural productic

is approach fails to build up in commercial farms

* Single pollinators are vulnerable to pathogens, diseases & predators
* Species-rich communities of pollinators significantly increase yield

* Species-rich ecosystems provide a wider array of ecosystem services

Jroecological practices embracing biodiversity should be encouraged in wes!
Irope to sustain the development of wild bee communities in orchards

\IN ISSUE = locally fulfilling the ecological requirements of wild bees, particul
oir alternative pollen/nectar host plants

osting populations of wild bees will benefit agriculture and ecosystems, a “\
n” solution for many who still think that agriculture should be disconnected fi
ture




NdlLur c S
Matrix

ING AGRICULTURE, CONSERVATION
AND

FOOD SOVEREIGNTY
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Among the myriad complications invelved in the current food crisis,
the relationship between agriculture and the rest of nature is one
of the most important yet remains only incompletely analyzed.
Particularly in tropical areas, agriculture is frequently seen as the
antithesis of the natural world, where the problem is framed as one
of minimizing land devoted to agriculture so as to devote more to
conservation of biodiversity and other ecosystem services. In
particular, the "forest transition model” projects an overly optimis-
ticvision of a future where increased agricuttural intensification (to
produce more per hectare) and/or increased ruralto-urban migra-
tion (toreduce the rural population that cuts forest for agriculture)
suggests a near future of much tropical aforestation and higher
agricultural production, Reviewing recent developments in ecalog-
ical theory (showing the importance of migration between frag-
ments and local extinction rates) coupled with empirical evidence,
we argue that there is little to suggest that the forest transition
model is useful for tropical areas, at least under current sociopolit-
ical structures. A model that incorporates the agriculiural matrix as
an integral component of conservation programs is proposed. Fur-
thermore, we suggest that this model will be most successful
within a framework of small-scale agroecological production.

food crisis | bicdiversity | fragmented landscapes | matrix quality | small-
scale farmers

he current food crisis calls attention to the need for con-

struction of sustaimable ecosystems more generally. As
Robert Watson, the cochair of the International Assessment of
Agricultural Knowledge, Science and Technology for Develop-
ment (IAASTD) stated in 4 press conference when the report
was released in 2008, “Business as usual is not an option.”
Although the particulars are variable, the underlying sense is
clear—the longue durde of cconomic, social, and political
development in which environmental vanables are regarded as
externalities has come to a close. Within this awakening, the loss
of bodversity & regarded as one of the more important envi-
ronmental issues related to both sustainability and food pro-
duction. With extinction rates currently at greater levels than
natural background., some have suggested that we are in the
midst of another mass extinction comparable to the one that
occurred at the end of the Cretaceous (1), except this time it is
driven by humans rather than a natural catastrophic event, and
the major human activity imvolved is agriculture, which cleardy
links the biodiversity crisis with the current food crisis,

In this article, we focus on one aspect of these crises—the
debate about the application of the traditional forest transition
(FT) model to the tropics in general, a debate that has subtle but
important relations with the world food system. We contrast this
moddel with what we refer to as the “matnix quality” model, in
which agriculture is seen a8 an intimate and inextricable com-
ponent of the biodiversity conservation agenda.

The Forest Transition Model

The European colonization of eastern North America began with
massive deforestation that accompanied the expansion of agri-
culture. But then, throwgh industrialization and the urbanization
that accompanied it, agriculture declined and forests returned (2).

The dynamics that drove this process are
itative level—wealth from agriculture drive
that, in turn, acts as a magnet for labor,
countriside, leaving nattiral succession o |
general view has many complications tha
and sociopolitical dynamics, as an over
American forest history it seems historicall
referred to as the “forest transition mox
cesses have been deseribed for some Eur
rural LIS, South (6) and, most import
location, Puerio Rico (7-10). Based on il
some have proposed that the FT model o
understanding tropical landscape dynamic
used for promoting a conservation agend:

Although the argument is usually mac
itative sense, there is an underlying quan
the conclusions. Understanding that log
standing exactly where the argument is v

Consider a defined land arca of total
portion that is agricultural {g) and ano
servation (¢} p represents the units of pn
unit area), Ny is the local (rural) populat
enengy requirements of a single person, |

pa = Nje or

a* = Nee/p,

which suggests that we can minimize a* b
maximizing p (assuming ¢ will always
mist simplistic level, this is the land-spar
The argument is clementary, based
sugpesting that there are basically two s
forces in operation; first, 8 spatial concer
tion of agricultural production and, secon
population to industrializing urban center
forces reduce the demand for cropland,
farmlands and leading to recovery of
become common and is sometimes taken s
worthy of paradigmatic status for conserv
Obwious complications arise with only
the population that must be serviced by ag
example, that the total population, Ny, co
rural population, N, and the urban po
ulation not involved in agricultural prod
products of agriculure), Ny in other w
Modifving Eq. 1, we have a* = g(N; +
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