Migration in Auchenorrhyncha
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Abstract

Migration is a behaviour widely distri-
buted among animals. Among insects, a
part of Auchenorrhyncha species present
a such behaviour and are able to move
over more or less long distance. This
possibility concerns only macropterous
forms with wings completly developed.
This phenomenon is under the influence
of numerous parameters, internal and
external factors such as: absence of food
plants, ephemeral habitats, bad weather
conditions, population density (intra or
extra specific competition), etc. Two
exemples of migration on a long range
distance are given, the first in France with
Zyginidia scutellaris, the 2nd one con-
cerns Nilaparvata lugens an important

pest for rice cultures in the Far East.

Resumé: La migration est un compor-
tement que I’on rencontre souvent chez les
animaux. Parmi les insectes, de nombreu-
ses especes d’Auchenorrhyncha sont capa-
bles de se déplacer sur des distances plus

ou moins grandes et concerne seulement

les macroptéres aux ailes complétement
développées. Ce phénomene est dirigé par
de nombreux paramétres, des facteurs
internes et externes tels que: 1’absence de
plantes-hotes, les habitats éphéméres, les
mauvaises conditions climatiques, la den-
sité de population (compétition intra et
extra spécifique), etc. Deux exemples de
migration sur une longues distance sont
présentés: Zyginidia scutellaris en France,
le second concerne Nilaparvata lugens un
important ravageur de la riziculture en

Extréme-Orient.
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Fig. 1:

Water trap, insects attracted by
yellow coloration, fall into water and
die.
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Fig. 2:
Malaise trap, walking insects fall in a
plastic bottle with water inside.
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Figs 3 and 4:

Suction trap : insects
are sucked at the top
of the tower and fall
into a plastic bottle.
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Fig. 5:
A couple of brachypterous Conomelus
anceps. Because brachypters and submacropters main tudy migration in A

identitied trom 14 collectings berween May

ind Seprember 37 1984

France: By the French “-'._".'|;'|E.| network,
13 suction rraps were used in 1994 tor studying
the most dangerous aphid pests for agricultur

Out of [0, {90 specimens ¢ Mprising 137 of

the 850 French known Auchenorthyncha spe

cres were identihied

Two examples of migration

Twao species will be presented as examples:
Zyginidia scutellaris (H.-S.) a Typhlocybina
{Cicadellidae) characterized by populations
with only one wingform, all specimens being
macroprerous, and the brown planthopy

|.

(BPH) Niluparvata lugens STAL, a Far East Del

i

phacidac

Zyginidia scutellaris (fig. 7), the
maize leafhopper

Widely distributed in France, it is one

Fig. 6: Iy move by walking or }"'l ping they are the most common French species and wid

Conomelus anceps : a macropterous 1
L 1K

«cted near the ground level and their spread in Europe excepr Scandinavia and
female.

wctive range 1s very limited (less than 10s m) eastern Europe. As a mesophvll feeder, the

Macropters are capal f mean and long- lamage on maize appears as pale

distance migration by flichr, bur there is con frequent on the tirst leaves, ar the beoi
siderable interspecific variation. f plant growth (fig. 8). So far. it
Auchenorthvncha mostly belong to the in France bur in several localities of the south

1 ?
group tor which emigrares without returning, west some damage is caused t maize cultiva
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tant to note that maize which is only present  suction traps, the peak catch occurs at the end

Fig. 7:

Zyginia scutellaris female.

Fig. 8:
Damages on a maize leaf.
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Fig. 9:

A meteotower near
Basel, Switzerland
with sticky mesh traps
situated between 5
and 155 m above
ground.

(from GUNTHART 1987)
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second part of autumn. These spring and

autumn dispersals, well indicated by trapping
Oon Ve IJ.!-".\ }'!..H'l.". --!!].‘. reler to \},.'[l’ listance
movements berween fields and are nor recor
led by suction tr ips [‘lifiii_j summer, Capiures
3 m by the suction traps indicate that a
| '.r' -'r r:l:‘_' ; 'I||| 11: I‘|': 15 || |.‘ i Ill\ "‘.: :II\ in-

distances (fig. 1), to colonize habirars tar away

|
trom their native area

Nilaparvata lugens STAL, the
brown planthopper (BPH; fig. 13).

This species 15 studied as a major pest on
rice, causing massive [.-~-a_-~ 1IN Crop pre -.i|||_ ron
throughour Asia

The L\'H-.hrl--rh tor migration needed |"\
long-distance flyers have been summarized by
Ki 0 & ROSENBERG (1994). Planthoppers

like Nilaparvata lugens fly slowly and musr rake

use of winds for traversing any significant
.11‘I.IT‘H_L“. €}|:i~ migrating .d*.-\u l]n’ Ilmhl
!'l llllhi.”\' |.I'\,l'|' {.li‘l we :l'l‘lll\l 1r |-i\l| \\ltlllll
‘.\[I]Lil Imsects |'1.1\ ¢ <_-||1r1|-1 uver Iiu'n -_'1-\1111-Il
related movements). Above this boundary
layer, insect displacements are determined by
the windfields in which they are flving, rhe
direction of movement being determined by
\\ln.l .iil'('t_llilh .Il!~| 1}11' exrent of movement
by the wind speed, and the insect’s own flight
-.Jll[-lll"]i “'u' eftecrs ol air femperature 1l|-.JI
humidity determine whether take-oft is possi
ble and influence the height of flight

During the dry season in the tropical regi-
on, BPH can fly on mean-distance (up o
JQ km), a sutficient distance to ensure the in
SeCts surviy || }i cause of !|u presence of asvn
.|'1r-|1:-lt!~ rice \I|]H'.'1l|||1| 14 r'lu sdme area
Much more spectacular are lone-distance
movements from the rropics to abour 42 o
44°N, to colonize the newly transplanted rice
lrl'_]‘ mn E\I ) | l”-[ ] |]‘”I [ [ i? ‘["T”',L: ||I.| LS Hl'»
summer, a rans-oceanic migranon from
China (600-1000 km) (fig. 2). From Philippi
nes to Taiwan and southern China, BPH (K1,
L 1-2) are less documented f].! in tor northemn
ireas but they must influence the seasonal
redistriburion of specimens. Five waves of
migration have been identtied in China (Cl
C3), berween mid-Apnl and early August
associated  with  the  southerly ind

southwesterly winds of the SUMMET Monsoon
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The movements to Korea and Japan are linked
with « strong south westerly low-level jets
occuring up to 1000 m above the surface in
the warm sectors of eastward-moving frontal
depressions (MF1-3, TYP) «. Driven by these
winds this phenomenon occurs annually and
the rice cultures around the Chinese sea are

\'\]Ulli*t’\.i dl"hl "lli“Il]iT[L‘J Lo Important injuries

1'.\1.]1 year

interesting that one Arthaldeus pascuellus
specimen (Cicadellidae), was the only Auche-
norrthyncha collected at an altitude berween
1000 and 1200 m. Ribaut, the French Auche-
norrhyncha specialist, was surprised o iden-
tify this species. He expecred to meer better
fliers like members of the Typhlocybinae
(Cicadellidae), living on trees, all species of

this subtamily being only macrapterous

110
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Conclusion

For being able to leave non-permanent
habitats Auchenorthyncha are mainly short-
distance migrants. They are therefore mainly
collected in traps placed near ground level. To
move over such short distances it is nor neces-
sary to fly, but to walk and/or hop. Neverthe-
|( S8, sOme specles can ”\' Over 1L|I‘1L:L‘!' \{i\'-"lLL"
and are therefore collected on higher placed
traps, thus showing a correlation between fly-
ing height and migration distance (Zyginidia
scutellaris, Javesella pellucida, Laodelphax stria-
tellus, etc.). The first European studies of
aerial plankton seem to refer to BERLANI
(1933), in the Pansian area, following a short
study direcred by Coap (1931), in USA, It is

Fig. 2:

Schematic diagram of the northward
migration of Nilaparvata lugens and
Sogatella furcifera, in eastern Asia
(after Kisimoto & Rosenserc 1994).
C1-C5: China; K1: Hong Kong;

K2: Okinawa; L1-L2: Taiwan;

MF2: mass immigration to Korea and
partly for Japan; MF1.3: minor immi-
grations to Japan; MYP: mass immi-
grations to Japan.

Fig. 10:
Laodelphax striatellus, female.
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Zusammenfassung

Wanderungsbewegungen sind von sehr
vielen Tierarten bekannt. Innerhalb der
Insekten zeigen unter anderem Zikaden der-
artige Verhaltensweisen. AusschlieBlich lang-
fligelige Morphen sind hierbei imstande,
mehr oder minder groBe Wanderbewegungen
durchzufiihren. Dieses Phinomen wird von
verschiedenen inneren und duBeren Rahmen-
bedingungen, z. B. Nihrpflanzen-Mangel,
kurzlebige Habitate, schlechte Witterung,
(hohe) Populationsdichte (intra- oder inter-
spezifische Konkurrenz) beeinflusst. Zwei Bei-
spiele fiir Wanderungen iiber groBe Entfernun-
gen werden vorgestellt: Jene von Zyginidia
scutellaris in Frankreich, und jene von Nilapar-
vata lugens, einem wichtigen Reisschidling, in
Siidostasien.
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