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What’s Causing the Sharp Decline in Insects, and
Why It Matters
Insect populations are declining dramatically in many parts of the
world, recent studies show. Researchers say various factors, from
monoculture farming to habitat loss, are to blame for the plight of
insects, which are essential to agriculture and ecosystems.
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Every spring since 1989, entomologists have set up
tents in the meadows and woodlands of the Orbroicher
Bruch nature reserve and 87 other areas in the western
German state of North Rhine-Westphalia.
The tents act as insect traps and enable the scientists to
calculate how many bugs live in an area over a full
summer period.
Recently, researchers presented the results of their work to parliamentarians from the German
Bundestag, and the findings were alarming: The average biomass of insects caught between May
and October has steadily decreased from 1.6 kilograms (3.5 pounds) per trap in 1989 to just 300
grams (10.6 ounces) in 2014.

ň6JG FGENKPG KU FTCOCVKE CPF FGRTGUUKPI CPF KV CHHGEVU CNN MKPFU QH KPUGEVU KPENWFKPI
DWVVGTHNKGUYKNFDGGUCPFJQXGTHNKGUŉUC[U/CTVKP 5QTICPGPVQOQNQIKUVHTQOVJG -TGHGNF
'PVQOQNQIKECN#UUQEKCVKQPKPXQNXGFKPTWPPKPIVJGOQPKVQTKPIRTQLGEVb
Another recent study has added to this concern. Scientists from the 6GEJPKECN 7PKXGTUKV[QH/WPKEJ and
the 5GPEMGPDGTI0CVWTCN *KUVQT[/WUGWO in Frankfurt have determined that in a nature reserve near the
Bavarian city of Regensburg, the number of recorded butterfly and Burnet moth species has declined
from 117 in 1840 to 71 in 2013.

ň1WTUVWF[TGXGCNUVJTQWIJ QPGFGVCKNGFGZCORNGVJCVGXGPQHHKEKCNRTQVGEVKQP UVCVWUECPņV
TGCNN[ RTGXGPV FTCOCVKE URGEKGU NQUUŉ UC[U 6JQOCU 5EJOKVV FKTGEVQT QH VJG 5GPEMGPDGTI
'PVQOQNQIKECN+PUVKVWVG
Declines in insect populations are hardly limited to Germany. A 2014 study in 5EKGPEG documented a
steep drop in insect and invertebrate populations worldwide. By combining data from the few
comprehensive studies that exist, lead author Rodolfo Dirzo, an ecologist at 5VCPHQTF 7PKXGTUKV[,
developed a global index for invertebrate abundance that showed C RGTEGPV FGENKPG QXGT VJG NCUV
HQWTFGECFGU. Dirzo points out that out of 3,623 terrestrial invertebrate species on the +PVGTPCVKQPCN 7PKQP
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HQT%QPUGTXCVKQPQH0CVWTG=+7%0?4GF.KUV, 42 percent are classified as threatened with extinction.

“Although invertebrates are the least well-evaluated faunal groups within the IUCN database,

the available information suggests a dire situation

in many parts of the world,” says Dirzo.

Scientists have described 1 million species of insects so far, and estimate at least 4 million are still
unrecorded.
A major survey of threats to insect life by the <QQNQIKECN5QEKGV[QH.QPFQP, published in 2012, concluded
that many insect populations worldwide are in severe decline, limiting food supplies for larger animals
and affecting ecosystem services like pollination. In Europe and the United States, researchers have
documented declines in wild and managed bee populations of 30 to 40 percent and more due to socalled colony collapse disorder. Other insect species, such as the monarch butterfly, also have
experienced sharp declines.
Jürgen Deckert, insect custodian at the $GTNKP0CVWTCN*KUVQT[/WUGWO, says he is worried that

ňVJGFGENKPGKP KPUGEVRQRWNCVKQPUKUITCFWCNCPFVJCVVJGTGņUC TKUMYG YKNNQPN[TGCNN[ VCMG
PQVKEGQPEGKVKUVQQNCVGŉb
Scientists cite many factors in the fall-off of the world’s insect populations, but chief among them are
VJG WDKSWKVQWUWUGQH RGUVKEKFGUVJG URTGCFQH OQPQEWNVWTG ETQRUUWEJ CUEQTP CPFUQ[DGCPU WTDCPK\CVKQP
CPFJCDKVCVFGUVTWEVKQP
A significant drop in insect populations could have far-reaching consequences for the natural world
and for humans, who depend on bees and other invertebrates to pollinate crops. A study by
Canadian biologists, published in 2010, suggests that North American bird species that depend on
aerial insects for feeding themselves and their offspring have suffered much more pronounced
declines in recent years than other perching birds that largely feed on seeds. The analysis is based
on data from the 0QTVJ#OGTKECP$TGGFKPI$KTF5WTXG[. The decline in birds that feed on flying insects
appears to be significantly stronger than in perching birds in general, according to co-author Silke
Nebel, now with the 7RRGT6JCOGU4KXGT%QPUGTXCVKQP#WVJQTKV[ in Ontario.
Scientists have described 1 million species of insects so
far, and estimate that at least 4 million species worldwide
are still unrecorded. For people living in areas with ample
wilderness and a plethora of biting mosquitoes that carry
malaria and other diseases, a decline in insect
populations might seem like an outlandish concern. But in
areas with intensive industrialized agriculture, the drop in
insect populations is worrying.
So far, only the decline of honeybee populations has
received widespread public attention, in large measure
because of their vital role in pollinating food crops. The
rest of the insect world has been widely ignored. Often
insects are perceived as a nuisance or merely as potential
pests.
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But while certain insect species, such as the European corn borer, undoubtedly cause enormous
damage in agriculture, scientists emphasize the ecological importance of diverse and abundant
insect populations.
In Britain, an alliance of 22 publicly funded environmental research institutions has compiled a list of
ecosystem services delivered by insects :

ň1XGTVJTGGSWCTVGTU QHYKNF HNQYGTKPIRNCPV URGEKGUKPVGORGTCVG TGIKQPU PGGFRQNNKPCVKQP
D[CPKOCNUNKMGKPUGEVUVQFGXGNQRVJGKTHTWKVUCPFUGGFUHWNN[ŉVJGITQWRUC[U
6JG TGUGCTEJGTUGORJCUK\G VJCV RQNNKPCVKPI KPUGEVU KORTQXG QT UVCDKNK\G VJG [KGNFQH VJTGGSWCTVGTU QH CNN
ETQRV[RGUINQDCNN[ — one-third of global crop production by volume.
Germany’s (GFGTCN #IGPE[ HQT 0CVWTG %QPUGTXCVKQP stresses that insects are a major food source not
only for birds, but also for bats and amphibians. Another important role is played by specialized
insects such as long-legged flies, dance flies, dagger flies, and balloon flies, which prey upon pest
species.
Deckert of the $GTNKP0CVWTCN *KUVQT[/WUGWO has compiled a long list of factors that contribute to insect
loss. One factor — the widespread overuse of nitrogen fertilizer — enables a few plant species such
as corn to thrive, while the majority of plant species that live in symbiotic relationships with highly
specialized insects dwindle.
In large parts of Europe, the U.S., and South America, monocultures cover vast areas of the
landscape, creating ňDKQNQIKECN FGUGTVUŉ devoid of hedges or ponds where insects could reproduce.
#VVGORVU VQ OCMG VJG 'WTQRGCP 7PKQPņU CITKEWNVWTCN U[UVGO OQTG GPXKTQPOGPVCNN[ HTKGPFN[ JCXG NCTIGN[
HCKNGFKPTGEGPV[GCTU
Of particular concern is the widespread use of pesticides and their impact on non-target species.
Many conservationists view a special class of pesticides called PGQPKEQVKPQKFU — used over many years
in Europe until a partial ban in 2013 — as the prime suspect for insect losses. The 'WTQRGCP (QQF
5CHGV[#WVJQTKV[ is currently reviewing the ban. Other pesticides are widely used worldwide.

ň6JGTG CTG OCP[ KPFKECVKQPU VJCV YJCV YG UGG KU VJG TGUWNV QHC YKFGURTGCF RQKUQPKPI QH
QWT NCPFUECRGŉ UC[U .GKH /KNNGT FKTGEVQT IGPGTCN QH VJG )GTOCP EJCRVGT QH $KTF.KHG
+PVGTPCVKQPCN

A recent increase in insect monitoring efforts stems from the rise of ŅEKVK\GPUEKGPEGņ

projects.

Yet even environmental campaigners like Miller admit that the root causes and the full dimension of
the problem aren’t yet fully understood.

ň+ UWURGEV KV KU C OWNVKRNKEKV[ QH HCEVQTU OQUV NKMGN[ YKVJ JCDKVCV FGUVTWEVKQP
FGHQTGUVCVKQPHTCIOGPVCVKQPWTDCPK\CVKQPCPFCITKEWNVWTCNEQPXGTUKQPDGKPIVJGNGCFKPI
HCEVQTUŉUC[U5VCPHQTFGEQNQIKUV&KT\Qb
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To understand the problem better, UEKGPVKUVU CTG PQY WTIKPI KPETGCUGF OQPKVQTKPI GHHQTVU. Given the
importance of insects for agriculture and biodiversity, one might assume that in rich countries like
Germany, insect populations are being closely studied. But this is not the case.

ň(QT VJG  KPUGEV URGEKGU KP %GPVTCN 'WTQRG QPN[ C HGY URGEKCNKUVU GZKUV CPF VJG[
QHVGPECTT[QWVOQPKVQTKPICUCUKFGLQDŉUC[U&GEMGTVb
In-depth monitoring only exists in select regions or for specific species. In Germany, only 37 insect
species are closely tracked, according to the (GFGTCN #IGPE[ HQT 0CVWTG %QPUGTXCVKQP — a mere 0.12
percent of all species.
A recent increase of monitoring efforts stems from the rise of ňEKVK\GP UEKGPEGŉ projects, where lay
people with an interest in the outdoors are trained to collect data. One such project is a butterfly
monitoring program run in association with $WVVGTHN[ %QPUGTXCVKQP 'WTQRG. Each year, thousands of
volunteers comb through the landscape to compile lists of butterflies they encounter.
Globally, however, comprehensive data for long-term comparisons does not exist.

ň7PHQTVWPCVGN[KPHQTOCVKQP QP KPXGTVGDTCVGUKP IGPGTCN KPENWFKPI KPUGEVU KU XGT[ NKOKVGF
TGUVTKEVGFVQCHGYITQWRUCPFCHGYNQECNKVKGUŉUC[U&KT\Qb
That’s why Wolfgang Wägele, director of the <QQNQIKECN 4GUGCTEJ/WUGWO in Bonn, is now calling for a
large-scale monitoring effort. Wägele and his team have developed a plan for an automated
biodiversity surveillance system, which would photograph, videotape, capture, or audio-record animal
and insect species and perform automatic analysis of species richness and abundance.

ň9G JCXG YGCVJGT UVCVKQPU CNN QXGT VJG EQWPVT[ UQ NGVņU CFF C FGPUG PGVYQTM QH
DKQFKXGTUKV[ UVCVKQPU UQ YG ECP OGCUWTG CWVQOCVKECNN[ JQY OWEJ NKHG VJGTG KU KP QWT
NCPFUECRGUŉUC[U9¦IGNG
He plans to use automated identification techniques, either through artificial intelligence image
analysis or genetic fingerprinting, or by matching acoustic recordings with data collections. For
example, if grasshoppers make their characteristic sounds near the station, the species will be
identified and the number of insects recorded. If an aerial insect lands in a trap, its genome will be
compared to a database. For larger insects like butterflies, scientists can use photographic image
analysis to come up with a precise identification.

ň5WEJ C U[UVGO EQWNF EQNNGEV KFGPVKH[ CPF TGEQTF URGEKGU FCVC  CPF ICVJGTFCVC YG
FGURGTCVGN[PGGFVQCUUGUUVJGFGENKPGQHKPUGEVUŉUC[U9¦IGNGb
Recently, a pilot installation for the system already discovered a new mosquito species, now
called %VGPQUEKCTC CNGZCPFGTMQGPKIK, in the museum’s park. The nationwide monitoring scheme is
currently under funding review by )GTOCP[ņU(GFGTCN4GUGCTEJ/KPKUVT[.
Many biologists support more intensive monitoring efforts, but point out that in Europe there’s already
enough knowledge about insect decline to start addressing root causes — mainly in agricultural
policy. According to conservation organizations like $KTF.KHG+PVGTPCVKQPCN, new attempts are necessary
to ňITGGPŉ EU agricultural policy in a substantial way by creating incentives for enriching landscapes
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with hedgerows, reducing fertilizer and pesticide use, and better rewarding organic agriculture.
Previous efforts to do so have largely failed.

ň6JG MG[ SWGUVKQP KUYJGVJGTIQXGTPOGPVUXKGYDKQFKXGTUKV[ CU CP CFFQP QTCUUQOGVJKPI
VJCVKUQHGZKUVGPVKCNKORQTVCPEGHQTQWTHWVWTGŉUC[U&GEMGTVb
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➤ How Rising CO2 Levels May Contribute to Die-Off of Bees - As they investigate the factors
behind the decline of bee populations, scientists are now eyeing a new culprit — soaring levels
of carbon dioxide, which alter plant physiology and significantly reduce protein in important
sources of pollen. Read more.
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