Where Have All the Insects Gor
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[Very] had-news about iasects

Overllastz340 years insect populations around-the world/have

dropped precipitously:

@ Globalmonitoring of:452;speciesshowed45%dropdn-insect
populationsssince 1970.birzq et al, SCIENCEily 24,,2014]
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2017 wakeup call:
A German study*

@ 76%declinerinaveragerairborne dnsectbiomass (U t0i82% in
midsummern)cover 27 years indgrotectedinatural areasdn Germat

(63 sites) A

@ Causes? Habitatdoss,
land usecchangemot "
considered likely

[C.Hallmann et al,
PLOS)OCt.218)2017]
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https://journals.plos.org/plosone/article/figure/image?size=medium&id=info:doi/10.1371/journal.pone.0185809.g004

And thenithis2204.8

@ Average dryweight of arthropods caught in @:Puento:-Rican
rainforest: same sample areas 1976,197 7/ compared tao 201E, 2

@ Dedlinetthought toobe =
related to higher
temperaturesdue
to climate change
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And now this: April 2019

w A review of 73 studies worldwide founrdR NJ- Y | u AO NJ
RSOt AySé Ylé& tSIR 42 SEUAYOU
few decades

w Extinction rate for bees, ants, beetles is 8 times higher than for
mammals, birds, reptiles ,/a L/
/ /

w Four groups of aquatic insects have )\
already lost a high proportion of specie_;{‘fgr’ /

w A few adaptable, generalist species | \/ |
are expanding | ': 3

[SanchezBayo& Wyckhuys Biological
Conservation 232:27. Apr. 2019]



Why should we care?
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w Estimated 2 millior80 million species globally (most unknown)
W9aUAYlFIUSR nodnm: 02 M: 2T 0K2
So what are all these ngpests doing?






Value of pollinators

Vital for native plant reproduction, agricultural crop yields & crop
seed production

w Over 85% of flowering plants depend on pollinators to reprodt

w 1/3 of all human food plants: >100 food crops in Canada

w 24% of birds & mammals have fruit & seeds as a major part o
thelr dlet




Pollinators?
Much more than bees

Thousands of species fiks, wasps, moths, beetles
w Equal in value of contribution by bees:-28% of all flower visits
w Better at pollinating some plants

w Even where bees are present, pollination |mproves when other
pollinators also visit flowers T4 TR =

w Often visit different parts of flowers
& different flowers on plants
than bees {
w Some carry pollen farther than bees .

Flies: The second Iarges‘g %
group of pollinators A



Predators & parasites
¥ Of pests

Thousand®f native |
species attack aphids ¥
caterpillars and otherg
pests



Food for wildlife

w Majority of bird partially or totally depend on insects in their diet

w Insectivorous birds are showing stronger declines than most oth
bird groupgNABCI Canada 20112
w Widespread declines in North America started inimidoy n Qa T

to decline in populations of flying inseg$sNebe| et. Al. Avian Conservatio
&Ecology. 2010]
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Insects provide other
ecosystem services

w Soll building and aeration
w Nutrient cycling, decomposing
w Water purification

Carrion & dung beetles are important!



Most of the insects yo
'see arenot pests
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How human activities
affect insects

As for other animals and plants, the most pervasive, worldwide
Impacts are from:

w Destruction of natural habitat from agriculture, industry and
urbanization

w Pesticide use

Some activities affect species in some places more than others
w Climate change

w Light pollution

w Air & water pollution



. oss of habitat

w Paving and cultivation remove insect forage plants, wipe out
nests and pupation sites

w Establishment of nomative plants removes habitat for native
species

w Deer are a major
consumer of insect
forage in this region:

A virtual desert for insects
OAFT GKS& RAYy



Pesticides kill (duh!)

Includes insecticides, miticides, fungicides, herbicides:

w Widespread adoption of neonicotinoids is our latest chapter in
long history of mass killing with insecticides

w Herbicides remove forage plants for pollinators, butterfly
caterpillars

wCdzy 3AOARSa& OKI
plants, also kill some species

w Dormant oil sprays kill over
wintering beneficial insects
and predatory mites

Photo: E. Cronin



Rising global temperatures

w Direct effect: High temperatures Kkill
Insects W
» Indirect effects: Desynchronizes insects§ ™ S
with host plants & prey insects 2,

Recent study found high temperatures cal
sterilize sperm of male beetles:

w Exposure to 1 heat wave reduced fertili
exposure to second heat wave virtually
sterilized males

w Effects carried to next generation, with
reduced fertility, lifespan of offspring
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[K. Sales, et al., Nature Communications Nov., 2018]



Rising atmospheric G@vels

w Research shows there has been a
30% drop in protein in goldenrod
pollen since 1874

w Greatest drop occurred after 1960,
correlated with rising CQevels

w Poor quality pollen resulted In
¢ Shorter lifespans in bees
¢ Altered behavior and vigor

at 2f ft Sy Aa 0SO2YAy3d 2dzy1 F22R
[L. Ziska, et al. PROC. ROYAL SOCIETY, April 13, 2016]



