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and native plants in the UK, and under much greater
threat of extinction. We are concerned that this cycle of
scientists advancing questionable arguments for the importance of their work and the media accepting these
arguments without scrutiny could result in a skewing of
public attention and research funding in favour of honey
bee diseases to the detriment of awareness and research on
native pollinator declines and extinctions that would have
a much greater effect on plant biodiversity. Twenty-three
species of bees and 18 species of butterfly have been lost
from England during the past 200 years and a reduction in
numbers of wild bees and hoverflies in parts of Europe has
been mirrored by declines in the plants they pollinate [11].
Maintenance of the terrestrial flora of the world is indeed
critically dependant on animal pollinators [12]. By conflating problems in the honey bee industry with the much more
acute conservation issue of losses of native pollinators,
honey bee researchers do damage to the whole community
of researchers working on bee biology and pollination more
generally.
References
1 Aebi, A. and Neumann, P. (2011) Endosymbionts and honey bee colony
losses? Trends Ecol. Evol. 26, 10
2 Morse, R.A. (1991) Honey bees forever. Trends Ecol. Evol. 6, 337–338

Trends in Ecology and Evolution March 2012, Vol. 27, No. 3

3 Genersch, E. et al. (2010) The German bee monitoring project: a long
term study to understand periodically high winter losses of honey bee
colonies. Apidologie 41, 332–352
4 Breeze, T.D. et al. (2011) Pollination services in the UK: how important
are honey bees? Agric. Ecosys. Environ. 142, 137–143
5 United States Department of Agriculture (2011) California Almond
Objective Measurement Report, National Agricultural Statistical
Services
6 Burkill, I.H. (1897) Fertilization of some spring flowers on the
Yorkshire coast. J. Bot. 35, 92–189
7 Wilson, P. and Thomson, J.D. (1991) Heterogeneity among floral
visitors leads to discordance between removal and deposition of
pollen. Ecology 72, 1503–1507
8 Goulson, D. and Sparrow, K. (2009) Evidence for competition between
honeybees and bumblebees; effects on bumblebee worker size. J. Insect
Conserv. 13, 177–181
9 Goulson, D. and Derwent, L.C. (2004) Synergistic interactions between
an exotic honeybee and an exotic weed: pollination of Lantana camara
in Australia. Weed Res. 44, 195–202
10 Meeuse, I. et al. (2011) Effects of invasive parasites on bumble bee
declines. Conserv. Bio. 25, 662–671
11 Biesmeijer, J.C. et al. (2006) Parallel declines in pollinators and
insect-pollinated plants in Britain and the Netherlands. Science
313, 351–354
12 Ollerton, J. et al. (2011) How many flowering plants are pollinated by
animals? Oikos 120, 321–326
0169-5347/$ – see front matter ß 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tree.2011.12.001 Trends in Ecology and Evolution, March 2012, Vol. 27, No. 3

Back to the future: Apis versus non-Apis pollination
Alexandre Aebi1, Bernard E. Vaissière2, Dennis vanEngelsdorp3, Keith S. Delaplane4,
David W. Roubik5 and Peter Neumann6,7
1

Agroscope Reckenholz-Tänikon, Research Station ART, Reckenholzstrasse 191, CH-8046 Zürich, Switzerland
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Twenty years after the exchange between Sarah Corbet and
Roger Morse in TREE considering the relative importance of
pollinating honey bees, Apis mellifera, versus other species
[1], this debate continues. Ollerton et al. [2] disregarded the
main issue of our article about endosymbionts [3], although
pathogen prevalence can predict native bee decline [4] and
endosymbionts may play a role [3]. Instead, they took issue
with our first sentence because it extolled honey bees. We
claimed honey bees are essential pollinators for crops and
wild plants but Ollerton and colleagues maintained that ‘By
conflating problems in the honey bee industry with the much
more acute conservation issue of losses of native pollinators,
honey bee researchers do damage to the whole community of
researchers working on bee biology and pollination more
generally’ [2].
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We believe arguments presented to support their critique
are weak. Many consist of unpublished data or focus on the
UK with little thought to the rest of the world. Thus, the
conclusions of Tom Breeze et al. [5] did not take into account
certain prominent changes in the dependence of UK crops on
insect pollination, for example the development of
self-fertile true hybrids in oilseed rape Brassica napus
(http://www.nk.com/fmt/colza/syngenta-winter-oilseedrape-breeding). Indeed, their subtitle might as well have
been ‘How important are bumble bees?’ because these pollinators are also in decline [6] although yields of pollinatordependent crops have, nonetheless, increased [5]. Regarding almond yields in California since 2006, production did
increase as new orchards came into bearing and such young
orchards are more productive than older plantings (Joe
Connell, personal communication). Furthermore, more honey bee colonies are shipped to California for almond pollination as pollination fees increased 50% over that period [7],
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thus the stocking rate of colonies per unit area of orchard has
not changed. Farmers would simply not pay for their introduction in almonds, apples, blueberries, cranberries, hybrid
seed of oilseed rape and sunflower, watermelons and a host
of other crops if colonies did not add value to their production. Perhaps, unlike in the UK, pollination of many crops in
most parts of the world relies on A. mellifera [8]. Analyzed
carefully in the field, this is not surprising because their
pollinating activity can be greater than that of alternative
species, although their individual visits may not be more
effective [9].
In the UK, as elsewhere, there are no adequate longterm studies (>4 years) of wild bee population dynamics
[10]. Yet evidence of synergism within newly formed plantpollinator communities (those including exotic members)
suggests that within such networks, the addition of plant
or pollinator species stabilizes or enhances mutualisms
[11]. New competitors facilitate mutualisms and promulgate resource partitioning, leading to shifts in foraging
specialties. However, they do not necessarily cause population decline of native bees [11].
We agree with Ollerton et al. [2] that there is lack of
research on animal pollination. However, more importantly, we feel that it is high time for a more collaborative
approach focusing on improving pollination rather than
recriminating or advocating one pollinator species or another. Indeed, it has been demonstrated that interactions
between Apis and non-Apis bees can have a large positive
impact on overall pollination effectiveness [12]. This provides the rationale for a new integrative paradigm: agricultural pollination should integrate wild species, which
provide pollination as an ecosystem service, and managed
pollinator introduction as crop management practices. We
propose that this new paradigm should replace the ‘[honey
bee] pollination by brute force’ approach favored in 1991
[1]. The demonstrated positive interactions between managed and wild pollinators [12] imply that it is fruitless to
emphasize pollinating activity of a single species or group
of species as if it were foraging alone, whether to emphasize
the value of honey bees, as has been done far too often in
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the past, or the value of wild species, as is attempted far too
often recently (e.g. [5]). Indeed, managed and wild pollinating species face many common threats (e.g. pathogens
[3,4]) and both are subject to significant declines [3,4]. The
public and scientific communities are in favor of pollinator
conservation, and the active specialists within the scientific realm should cooperate to ensure sustainable pollination services by ‘all’ pollinators.
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