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Use science to fight
thelocust plague

swarmlnginsec(sare ravaging parts of Asia,
their
behaviour must be furthered, funded and
field-tested.

n top of coronavirus, many countries are
dealing with a second dangerous plague.
since the end of 2019, gigantic swarms of
the desert locust Schistacerca gregaria have
beendevouring crops across East Africa, the
ind southwest Asia. Iti
some regions have seen for 70 years.

—~whichh heavy

mms.mda:uup»cnlcyclunnomhw\mbmnPenansula has
produ Ethiopia, Somalia,

Yemenand India, withmany more countriesunder threat.
Atleast 20 million people are at risk of losing their food
supplies and livelihoods, according to the Food and Agri-

countries are fighting to control the insects, largely by
spraying pesticides from pl:mes But it can seem like a
i The swarms, tthe Lith
hour: only after the juvenileinsects, which are known as
hoppers, gather o take Mlight.
Bt esearchers are making progress. Theyare starting

used data romather nulhmake 1o design tools to predict
il 1] happu: They ling
fo data toi icie
lllvh i i butjust firststep: i
tantisthe needtotest, .mpmcandmmunnymmmesc
findings. Th wrnedinto
ticalthat can be usedin the fight against che desertlocust.

Chemical attraction
One long-standing mystery is what causes the locusts to
come together periodically in sky-blackening swarms. In

Chinese Academy of Sciences and Hebel University, isolated

Desert locusts have

‘Nature, Xiacjiao G report ‘ ‘
y v

duced bythe migratory | ia.adiffer- | Locust
festhat The atthe

surveillance

nature

inso i 2019,

mcrm(uswarm{see New & Views, page 528).

The! 0r3s. which prod
areceptor thatdetects the pheromane. Using CRISPR Caw
gene editing, |

cultureOn FAO) of the Uni Swarm were unable to detector respond to 4VA.
lion locusts, and
(;m eat in aday the equivalent of what at least 3.5 million Locust forecast
people would consume, i . - -
harganizationsintheafiected dthe first draft of amachine-leamning

(E.Kimathi eral. Sci. Rep.10, 11937; 2020). Theteam at three
institutions in Kenya, working with the FAO, combined
morethan 9,000 ania, Morocco
and SaudiArabia withis i

andsoil and sand moisture. Thealgorithm performed well

Allthese promising findings could, at least in theory, be
used in complementary ways. The model could point to
potential breeding sites, where an artificial pheromone
might be released to attract locusts so that they can be

Butfirst, the findings must clearly be validated, extended
andtestedinthefield. Themachine-earningmodel needsto
berefined. Researchers must establishwhether 4VA hasthe
sameeffectonthedestructive desert locustason the migra-
torylocust and whether other signals are involved; much
morework:

tetraps.

Major locust upsurges happen infrequently — the last
eventwas 15 years ago — and sonational and international
funders have not prioritized such research. That is one
reason countries have not h:en prepared for attacks:

15 compounds emitted by this insect (X. Guoeral. Natare | NS been
584,584-588; 2020). They tested a handful for theirabil- | weal d locust
itytoattact otherlocusts, and found that [h?r:‘)mnmm;lc by years
o ssuesalis Theresearch | |6y o
gate, they start to produce 4VA, which then attractsothers | funding.”
49 of 1)

research, has
beenweakened hyyl-arsnrundar rundmg, This cannot

W|H return after the present outbreak. Bul countries must

be prepared when they do.

Nature | Vol 584 | 27 August 2020 | 407
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thickness, and directly compared the results
with their data set of where fractures are
observed to occur.

The researchers find that the stress pulling
apart most water-free surface crevasses is
currently too small to allow the crevasses
to penetrate the entire ice-shelf thickness.
Similarly, the stressin the few parts of the ice
shelfacwhichwater regularly accumulates an
the surface is often compressive, and there-
fare prevents the water from squeezing its
‘way through hydrofractures to the bottom of
the ice shelf. Under present conditions, these
regions of the ice shelf are stable and unlikely
tocollapse rapidly.

However, as atmospheric temperatures
continue to rise, larger portions of the ice

emelt-
ingthan at present. Lai etal. find that upto 60%
oftheareaofice shelves that buttress (block
the flow of) the ice sheet could b

Jeremy N. Bassis is in the Department of
Climate and Space Sciences, University of
Michigan, Ann Arbor, Michigan 48109, USA.
e-mail: jbassis@urmich.edu
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Catchingplague locusts
with their ownscent

Leslie B. Vosshall

ifthey become inundated with meltwater, as
aresultof crevasses being filled by the water.

the portions of ice shelves that are most
vulnerabletoatmospheric warming, and show
that large sections that are currently stable
could collapse as

Apheromone moleculethat makes crop-damaging locusts
swarm has been identified. Could this pheremone, whichis
sensed by odorant receptors, be used totrap these insects and
prevent the agricultural devastation that they cause? See p.584

continuetorise.

This ye.lr is a plague year. The COVID-19

Laieral. icwarming as

one, but it
how tightly the fate of ice shelves is tied to
suspect number two: oceanic warming. At
present, atmaspheric temperatures remain
oo cold over much of the Antarctic ice sheet
ta promate substantial surface melking”. By

, caused by the coronavirus

molecule?, The gregarious insects also begin
£0 produce the molecule phenylacetonitril,

sm, CoV-2, isburning oy

which: deand

accine or drug
lDEUﬂlruln Anather plague, of a much older
kind — one that is not curable with vaccines
or medicine — is currently raging in Africa
(Fig. 1) and the Middle East. Seasons of unusu

contrast, a warming
toth i d retreat inth

AmundsenSea Embaymentin West Antaretica.
Thisisespecially true for the ice shelves fed
by the Pine Island and Thwaites glaciers —
warin ocean waker i rapidly thinning these
shelves and sculpting d

ally| drivenby
gonature.com/3fchnrm), have created popu
lation explosions of swarming desert locusts
(Schistacerca gregaria). Swarms can contain
billions of insectsand cover hundredsofsquare

atypeof predator
Researchers have long assumed that an
aggregation pheromone was the trigger for
swarms, but no molecule had yet satisfied the
i being. i
For this, it would need to be a single type of
molecule isolated from a natural source that
by itself, has the biological activity of inter-
est —and that, when chemically synthesized
in the laboratory, has the same activity as the
f o

Kilometres. These i ez and

into their undersides. These channels have

been linked to increased fracturing of the ice

shelf™, but surface melt can also drain into
o <

nels, forming rivers that efficiently remove
water from the surface of the ice shelf and
thereby prevent widespread inundation of
the ice shelf™. What happens on the top of an
ice shelfis thus tightly linked to what happens
atthe bottom.

Increasingly sophisticated models have
beenused tosimulate (or re-enact) the retreat
and disintegration of ice shelves in response
toatmospheric warming (see refs 2and 3, for
example). However, a deeper understanding
oftheeffects of both the ocean and the atmos-
phereis needed t accurately predict the fate

ng climate,
shelves are vulnerable to awack from above

:md below. lnalh:r words, the chief suspects

crop:

Fi llectionof 3 jtted

insecurityin vulnerable regions. The only effec-
tive weapon for fighting such locust plagues
s the aerial spraying of pesticides, but the

by locusts”, 6thatare
highly enriched in gregarious but notin soli-
tary insects. Guo and colleagues tested each
compound for its ability to entice locusts.

swarms are fas 1g and unp 3
and spraying devastates beneficial insects.
How do these vast swarms of voracious
insects form, and what can be done to stop
them? On page 584, Guo et al.! identify a
pheromone molecule of the migratory locust

Only the mal roved to
be highly potent, and it attracted male and

femaleloc devel
Crugially, i

equally attractive to bath solitary and gregar-

fous locusts. This suggests that the ability to

thekeyto
swarming behaviol d the authors’ discoy-
eryraises the possi using locusts’ own

sense this
isinnate.
The concentration of 4-vinylanisolc in the

Dhrromunuot threat

airiner henth

is a species of

(hac beginsitslife as abenign individual lead
ing asolitary existence. But solitary locusts
can attract each other to create ever-larger
groups of gregarious locusts. During the pro-
cess of joining a group, the pigmentation of

solitary

density of This is consistent with
the molecule having a role in triggering the
positive-feedback loop that gathers gregar-
ious locusts as a swarm grows. The authors
carried out a clever experiment 1o deter-
mine how many solitary locusts need to be
crowded together ta induce the production

isolation — they are

528 | Nature | Vol 584 | 27 August 2020
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of this mone. The answer
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