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PROGRESS OF WORK ON SEXAVA SPP., THE COCO-NUT
TREEHOPPER.

Lo AL O Connor, Lol BNeldye., Assistanl Balomologist,

A swmmary of the vestigation into the bionomies and control of ihis prest
np o the latter p:u‘t of 1935 was published by the Entomologist, My, J. L. Froggatt,
i Vol 1, Noo 1y of tas joarnal, Since then, furthee work has been done, which
1x brielly ‘sutlined ; su this .u'l.u,h,.

The rescarch station was transferred from New Hunover to Arawe P luut.mun
New Britain, at the end of April, 1035, the object being o estublisle th 1\\,0
ogg-parasites, Leefmansia bicolor und Dorenia /m'/ma,nsc, in that distriet.  in
early February, 1936, New Hanover was aguin visited, und u large number of
cags, purasitised by vurious species of wasps, wus vollected.  These vggs wore
then taken per the anv. Pescidon to Mokureng Pluntation, Munus, the original
stte of the research station, and work has been in progress in this Joeality up to
the present time. .

Life-history and Habits.

Pechnigue of Breeding. -Rearing ol the brechioppers was earvied ont i o
calico envlusure 6 foel by 6 feet by 6 feel. Ta the New Hunover steaeture there was
a double rouf, the two picees of calico being sepurated by w space of a foot.  This
proved faivly satisfactory, but was tos warn, the temporature frogneutly reaching
HOU degrees Fahe, T Manus, o thatehed roof was fivst construeted, about 1) fee
g, and covering un wrea 12 feet by 12 feat. Under this the ealico eoclosure
wits built, portions of the roof and sides being made of fly-wire, to permit of
adegiucte ventilation, The Hoor wax of gulvavized fren sheets, 1o prevent
the  Tewaden  frowe daying  indiserimiuatoly  Tu the sail, und w0 tray
contiining moist soil was provided for oviposition.  This wasx frequently sieved
during be egg-layving period, und the mumber of eggs counted,  The euclosnre
had, of course, to be wade proof aguinst the entry of predators such as small
Vzards,  Fresh food wus provided daily, portion of o covv-nut frond twistened
with water beimg saspended from w wire stretehing from side 1o side ol the
coul. The nseets eould then be tuken from the old frond and placed ou 1he new,
thebr numbiors ol stage of developuent heing noted ut the same time. Tn these
ealeulations, mortality was found to be very heavy during the first nyniplal
stdima, Out of 135 newly-hatched uymphs which were wsed w1 Manus, s died
bofore reaching the seeond instar,  Of the romaining 97, 67 veached the adult
stigre, Probably there is u siwilar mortality ju the field, as the first-instar
pymphis seew portienlarly valneralle to adverse conditions,
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Inforawbion Oblewed.—Besults of cearing wochoppers e Manus show that
the hilvlistory horo is vory similar to that of the Now Hunever species,  The
vuly species recorded from Manus s Sexuve novde-guincue, whercas in New
Hanover this species 1s present together with ¥, webetu.  The churucters which
sepurate the two species are not known to the writer, but it socmns probable that
S, nebida is the dominant species in New Hanover, and that i was the species
on which life-history studies were carried our iun that loeality.  Ouc delinite
dillerence in life-history was noted to exist between the Munus und New llanover
triechoppers.  1u the latter, the males have six und the fewales seven nywphal
stages,  Thio Munus spocies bas soven nymphal instars in the fewale, but only
vnc-third of the males have six instars, the rewainiug twoe-thicds having seven,
as in the female. Tho swo types of sixtli-instar male cun be distinguished by the
development of wings and elytra, and huavo beon called the macropterons (lurge-
winged) and the microptorous (smull-winged) types.  The former corresponds
o the normul Noew Hanover male, while the wing-development in the latter
proceeds as in the female nymphs,

Copulation was not witnessed in New lHanover, though it wus thought to
take place between midnight and the folewing dawn,  tu Muanus, it has been
seen on severnl occasiony, and takes pluce at uboul sundvwin. 'Lhe males show
sexunl exciteinent by stridulating and depressing the nbdomen convulsively,  The
actunl uet of copulation takes a very short time.  The male ranges himself
alongside the fonale, fucing in the samo divection,  Ilo then enrves his abdomen
under that of the female, brings his gonitulin in contuet with hers, and extrudos
u whitish, gelatinous blob, which remains attuched to the femule for u period
of from 12 to 24 hours. This bloh of fluid is the spermatopliore, a gelutinons
envelope contuining the scminal fluid.  In Now Ilaunover, fewmales were known
to have copulated during the first 24 hours of their adult NLife, but i Mauus there
were no andications that mating had taken ploco until ten days alter the fiest
female had reached the adult stage.  Since thew, copulation has tuken place
daily in the breeding guelosure, covering a period of acarly cight weeks, Out
of the 30 females und 37 wmale ndults which were reaved froms the time of hate lnn;.'
there are now 20 female and 27 male survivors.

Oviposition began 38 days after the first femalo beewme adult, and during
a period of a wonth 900 oggs have been laid, an average of 30 per adull female,
When oviposition iy compieted, the averago will possibly be hetween 40 and 50,

The eggs which have been incubated in the luboratory have hatehed in from
49 to 59 days from the time of luying, with an average incubation period of 5l
duys. The numbers handled so far have been ecomparatively small) so that later
vesults may give a somewhat different figure.

The tmmature or nymphal stages betweon egg and adult veeupy much the
sane time as was the case with the New Tlavover species. The seven nymphal
stages of the female occupied a period of from 90 to 124 days, wWith an average
of 1009 days (New Ilanover 100.6), while the male nymphal instares lasted for
from 78 to 117 days, with an average of 92.4 (New Ilanover 58.4). In New
ITanover, the total time from egg to ogg (ie., one generation) was found to
average just seven months, and it is apparent that the resunlts obtained in Manus
will bie very similar. In the ficld, however, it is probable that the life-history
in New Tlanover occupics a period of about a month longer, as the average
temperature there is about 2 to 8 degrees Iahr, lower than at Moksreng. The
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brecding elaniber in New  Hanever wius of a type which couduced o high
terpuratures, while that ot Mokareng was very cool, so that the dillercnee in
fiell rewperature was obgenred,  The ducubation of eggs took place under
comparable conditions in the two loealities, and the uverage poriod of incubation
was 61,8 days in New Hauover compared with 31 days in Manus.

Egg-parasites of Sexava spp.

When it wus decided to move the resewrch stution [rom New Ilansover to
Arawe, arrangements wore made to bransfer three spocics of  parasites Lo Lhe
new site) namly Lecfmansia bicolor, Dorinée leefmansi wnd nan Bueyrtid consmon
in New Ilunover, both the lattee huving beon shown o b primury parasites of
Sexuva eggs.  Dorinig seemed i particular to have exereised definite control over
the trechopper in New Hanovor, being widely disteibuted and parasitising up to
2.0 per cent. of eggs colleetod in cortuin loealitien.  (Phe figures for percentage
of parasites were obtained by the dissection of muny thousunds of newly-collected

cggs) Mt was also hoped thit the Mymarid purasite, which wax sceond in

elfeetiveness to 10 leefmansi, wight ostublish itsolf when it emerged from cgys
collected in New Hunover, though it bad been found that it would not breed
sutisfuctorily under laboratory conditions,  Unforescen deliwys in transit caused
the loss of ull the Mymarids und most of the D, leefmansi, but L, becolor und the
other Kneyrtid were successfully transferred.  On the way to Arvuwe, w visit was
made 1o Ablingi Pluntation, which wus very budy attacked by Sexava, und svme
tiousands of eggs parusitised by L. bicolor were suspeuded in the affected arcas.
Many thousands of adult L, bicolor were also liberated there. 1t is not kuown
whether or not the parasite has become established in this locality, as it has not
shnee been visited.,

Work was carvied on for nine mouths at Arawe, during which tiwe L. bicolor
Pueesmnes established in several plaees, but L) leefmansi showed no signs of doing
<o, Thix was only to be expectod, us very fow of thix parasite had arrvived at
Armwe, and it is at all times diflienlt te breed io the luboratory.

As D, leefmansi and the Mymarid wero so well established ut New Lunover,
atial seomed to have been effective in keoping Sexuva attack down 1o a reasonuble
tevel, it was decided that an effort should be mude Lo ostublish theso parasitos
in Manus, where the dopredstions of tho trechopper nre at their worst,  Ax both
species, purtienlurly the Mymarid, fail to breed well in the laboratory, the metliod
nsed was to colleet large numbers of eggs at New Ianover, where hoth parasites
oeenr in very large mnnbers, and transfor them divect to Manus at the time when
the researeh station wax boing shifted there from Avawe, Tt would, of course,
fave been desieable to have st a nuwber of shipmonts of eggs, bt transport
wita sot available for the exceution of wuch a sehowe,

A visit of about three wecks’ duration was made to New Tlanover, sud u
very lurge number  (approximately  1L,000,000) of heavily-parasitised eggs wus
olleeted, and rransferred to Manus por tho v, Poseidon. Numercus samples -
of these eggs showed a parasitism of 72 per cent, by D. leefmansi, and in many
uses theroe weore as many as 22 per cent. attacked by the Mymarid. The greater
portion of the eggs was distributed throughout Mokareng Plantation, small
containers of fly-wire boing used to suspond the eggs from palms, and thousands
of purasites were seen to emerge. However, there is as yet no evidenco that they
Liave estublished themselves in the field.




Investigations bave bevw made Lo ascerioin whelbor L beolor, which was
eatublishied o Mokareng Plantation in 1934, s sUill preseut.  So lar, results bave
been disappointing, as none of the wusps bave omerged from eggs collected in
the field.  Of course, this does not prove thot the purasite is o fuilure, for it may
be present in small numbers, and way possibly take a wnber of years to becone
scehiatized.  On the other hund, it is evidently not guing lo deliver very quich
results, so that, while breeding and distribution of L. bicolor will be continued,
wore attention is being paid to the question of control Ly artificiul methods.

Artificial Control.

Isxperiments have been condueted al Mokarcug into the killing eflect of
arsenute of lead sprays spplied to the foliage of the coco-nut pahms. A small
prdue was sprayed with anixtaves of |} oz and 1 vz of wrsenate of lead powder
to L gallow of water, and leaves wera then fed to captive trechoppers. Contiol
lots of inseets were fed on unsprayed leaves, In every case there was 100 per
cent. mortality within from threo to five days amoung those fed on sprayed leaves,
while the control lots showed only an insignificaut nwmber of deaths, 1t has
not bwen possible to conduct fiold trinls ay yet, owing 1o the luek of o sulliciently
powerful sprayisg wmachine.  Consideration i being given o the purchase of a
dusting wachine, so that the ursenate of lead powder can be applied in the dey
form. 1t is considered that this would be much quicker and simpler thun
apraying, owing to the mobility of the apparatus, und the elimination of the need
for inrge quantitics of water.




