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Pollinator-Dependent Crops:
An Increasingly Risky Business
Three-quarters of leading global food crops rely on animal pollination. With
both managed and wild pollinators declining, is there reason for concern?
Researchers are beginning to pin down the possible long-term risks.
Rachael Winfree
Most plants use animals to move their
pollen from the male to the female parts
of the flower [1]. In the wild, seed
production is often pollination-limited
([2,3]; but see [4]), suggesting that
pollinators can strongly affect plant
fitness. Within the agricultural context,
artificial selection for ease of culture
has only partially reduced plants’
dependence on pollinators. Pollination
by animals, primarily bees, remains
an essential step in the production of
many crops, including melons, squash,
apples, berries, and almonds [5,6]. The
global value of this animal-mediated
pollination is V153 billion [7].
Meanwhile, evidence has been
accumulating that both wild and
commercially managed pollinators are
in decline [8–10]. What does this mean
for the production of animal-pollinated
crops? In this issue of Current Biology,
Aizen et al. [11] provide the first
comprehensive answer to this question
by comparing trends in global yields
between pollinator-dependent and
non-pollinator-dependent crops.
There are good reasons to expect
pollination to limit crop production.
Farmers aim to provide pollination
services, along with many other inputs,
in sufficient quantities such that none
becomes the rate-limiting step in crop
production. But from the pollinators’
point of view, the modern agricultural
landscape has become a bit limiting.
There are thousands of species of
native, wild pollinators (Figure 1A),

and in agricultural landscapes where
their habitat needs are met, they are
sufficient to pollinate crops [12,13].
Wild pollinators typically drop to low
levels, however, in intensively
agricultural areas [14], where vast
monoculture plantings create a
boom-and-bust cycle: un-pollinated
flowers outnumber bees during the few
weeks of crop bloom, while starving
bees outnumber flowers for the rest
of the year. Furthermore, most wild
pollinators nest individually in the
ground or in twigs and need
undisturbed, pesticide-free areas in
which to do so.
Enter the European honey bee
(Figure 1B), a species that nests by
the tens of thousands in conveniently
transportable hives that can be moved
into fields during crop bloom, and
whisked away to safety during
pesticide application. Yet the honey
bee’s success may contain the seeds
of its own destruction. It has become
a virtual monoculture as an agricultural
pollinator, driven to further genetic
uniformity by the limited number of
large breeding facilities that provide
queens to bee-keepers [8] — thus
creating a resource that pathogens
and parasites have been quick to
exploit. In North America, for example,
the number of managed honey bee
colonies shrunk by 59% between
1947 and 2005, in part due to
infestations by hemolymph-sucking
mites [9]. And since 2006, honey bees
have been threatened by Colony
Collapse Disorder, an as yet
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unexplained phenomenon in which
adult bees abandon the hive leaving
the queen and developing brood
to starve [15–17].
So where does this leave us? Until
now, this question has generated more
media hype than research attention.
In this issue, Aizen et al. [11] help
balance the scales by testing the
prediction that pollination shortfalls,
if they exist, would decrease global
yields of pollinator-dependent crops.
The authors use Food and Agricultural
Organization (FAO) statistics on yield
per hectare to compare rates of
increase over the past 45 years
between pollinator-dependent and
pollinator-independent crops. Yield
increased similarly for the two groups,
providing no evidence that pollinator
declines have as yet translated into
decreases in food production. Two
additional analyses, however, suggest
signs of trouble ahead. First, crop
plants that have a high degree of
pollinator dependence showed slower
rates of yield increase than did crops
with low pollinator dependence,
although this last pattern was not quite
statistically significant [11]. We would
expect yield declines to appear first for
the most pollinator-dependent crops,
so this finding may be indicative of
future declines. Second, the global
area devoted to pollinator-dependent
crops has been increasing
disproportionately over time, indicating
that we are increasing the risk of
future pollinator-related declines in
our food supply [11].
It follows from Aizen et al.’s [11]
results that, if the area of pollinatordependent crops is increasing and
the supply of pollinators decreasing,
we will encounter pollination-driven
declines in food production eventually.
What other early-warning signals
might presage this decline? One
might be an increase in the price of
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Figure 1. Pollinating bees.
(A) Native, wild bee (Augochlora pura) pollinating tomato. (B) European honey bee (Apis
mellifera) pollinating watermelon. Photo credit: Lisa Mandle.

pollinator-dependent crops. There
were no differences in price trends,
however, between pollinatordependent and pollinator-independent
crops in the United States between
1966 and 2003 (J. Ghazoul and L.P.
Koh, personal communication). A
second indicator would be an increase
in the price farmers pay to rent honey
bees for pollination purposes. In fact,
the prices paid by North American
almond growers have increased
from $35 per hive in the early
1990s to $150 per hive today [8].
A key question for those concerned
with pollinator decline is whether
changes in pollinator abundance
translate into changes in crop
production [18–20]. Determining this is
not as easy as it would seem because
a multitude of inputs can limit crop
production, including soil fertility, pest
control, irrigation, and weather, thus
requiring large-scale experimental
manipulations to determine how often
pollination is a limiting factor at the
field scale. Aizen et al.’s [11] findings,
although non-experimental, suggest
that such limitation has not yet
occurred globally, though the lower
yield of the most pollinator-dependent
crops suggests that it may be
beginning to occur. A second key
question, and one that is more
difficult to answer, has to do not with
current yields but with risk. On this,
Aizen et al.’s [11] results are
unambiguous. Our increasing reliance
on pollinator-dependent crops could
act synergistically with our increasing
reliance on single pollinator species
to increase the risk of a future crisis
in the global food supply. The time
to act on diversifying our suite of
pollinators and solving honey bee
health problems is now — before we
see significant changes in crop
production.
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Purkinje Neurons: What Is the Signal
for Complex Spikes?
Cerebellar Purkinje neurons generate characteristic complex spikes; but are
these bursts of activity generated by somatic or dendritic excitability? A recent
study may have settled this debate by giving the soma the dominant role, but it
does not fully resolve the question of what information is transmitted
downstream of the Purkinje cells.
Sungho Hong1
and Erik De Schutter1,2
The cerebellar cortex receives two
distinct types of afferent: mossy and

climbing fibers. While mossy fibers
carry inputs from many different
regions of the central nervous system,
climbing fibers originate only from the
inferior olive and contact only one cell

