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FRONTISPIECE.

[Drawt from petare, by Charles £ Banks, 19085,
LEGEND.
Fra. 1. Cneno pod, showing mealy<hi, natural gize, and the attendant ants atsd sheds built
by the latter,
2. Female mealv-bog and young, enlarged four dismeters,
3. Egg nbout to hateh, enlarged forty diametera, 3
4. Young ingect just hatchod, showing Alamentous motih pactg, enlarged one hundred
dianaters,
b Female mealy-bug, enlarged nineteen diameters.
6. Male mealy-hug, aduft, eolarged twenty-one diamoeters,
7. Ant, attendant to the trrealv-bitg, enlwrged ninclesn dinmelers.
£. Hymenopterons parasite of the mealy-bug, enlarged nineteen diameters,
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nmologist, Bureau of Government Laboratories,
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A PRELIMINARY BELLETIN 0N INSEETS OF THE CACAD, PREPARED FSPE-
CIALLY EOf TIE BENERET OF tARMERS.

—————

By CnaAkLeEs S, Basis,

Futowiologist, Bureatt of Gooernment Ladoratories.

This ballefin 12 prepared particnlavly with a view to its practical
value to the farmers of the Philippioes in the eultivation and pro-
tection of an industry whicl promises mueh in the fulure for these
Tslandlz,

Az thig bullelin is the result of only three nwonths acinal investi-
gation of cacao juseets, it dous not n any way cover all the inseects
whiclt are divectly or Indireetly associated with the growlng of
CHELD.

Much hasg yet to be learned of the habits and Life-hustories of
many of the msects treated herem, owing fo the fact that the
perinds of their transforination extend over a vear or more. The
publication of the material at this fitne 13 10 response to an nregent
demand upon Lbe part of growers Tor informabion thak will help
then in eombating the more serions pesis.

All the Hlustrations, whore not otherwizse eredited, are from pho-
tographs made by wyself or by the Government photographer under
my dircetion, or are fromn ovigmal drawings nade by myself op
under my supervision by Juan de Guzman and José Gareia.

The frontispiece was drawn hy me from nature, partly in the
ficld and partly from materinl bronghtl back from my trp,

{ wish to acknowledge my personal thanks Lo Sr. Don Juan A,
Arvancta, of the haelenda “Louizinna,” Maao, Occidental Negros,
for the many ways in which he aided me o the work of Investiga-
tion which T carried on wpon his plantations.

B A |

Maxina, P, J., August 28, 1003,
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CACAQ INSECTS.

Up to the present Lime, so far as seareh has rovealed, very little
has heen published upon the gubject ol econownic entomology in
the Phibippine Islands. In the goveral admirable works on the
entomology of the Archipelago, we find nol only that the seonomic
side has been entively neglected, bul also that the same thing is
true from the biological standpoint. The only attempts made in
the past have been Lo defermine the names of specimens, i most
cases collected by one man and claseified by others. Tor even the
most cominon specics of insects, fow or no data are given regarding
their habits, hfe-history, or relative abundance at certain periods of
the year or in stated localitics,

In preparing this brief preliminavy bulletin on the ingects of
the eacao, T realize that 1 am but hinting at some of the more im-
portant pests which have been encountered during a cowmparatively
short period of the year; so that all the conditions as they wonld
occur consecutively during the course of twelve months, and up-
donbtedly changing glightly with cach sneceeding year, are not now
noted, nor are all the sobjeets mentioned treated exbaustively, the
object being at the present {ime only to set forth as clearly as
possible some of the wost common and more destraetive insects,
with practical suggestions {or the prevention or treatwent of their
ravages. At the same time it 1s proposed to mention a fow of those
ingects, which, because of their predatory habits in feeding upon the
lujurious forme, should be considered as benceficial to the {armer.

Perhaps ope of the most valuahle erops produced in the Phil-
ippine Islands in proportion to the quantity raised, iz the cacao
bean, the product of a trec of the family Sterculiacoe and botan-
weally known as Theobroma cacao.  The tree averages from 4 to 12
meters in height, and, ag grown in these lslands, usvally assumes
a somewhat oval foun v 1ts mode of branching, like the pear tree
of the United Stales.

Like nearly all other plants, when hrougbt into cultivation, it is
gnbject to many diseases and the attacks of a large number of
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insects.  This 18 more or less true m all parts of the world where
it 18 grown, In Venezuela, Trimdad, Java, and partienlarly, 1t
woluld seem, in the Philippines.

In this bulletin some of the injurions formng of msects will he
menlioned, together with what has been learned of their life his-
torice up to the present tiwe,  Ag 1t 1 very neccssary to know the
most susceptible stage of an nseet’s life in order to know what is
the castest reinody to apply to 1f, we can readily see the neccssity for
hecoming familiar with ite life-history. 1t is hoped that further
ohservations will cnable me to treat the subject wore exhaustively at
a future tine.

In suggesting remedies, those are given which have been found
most effectual for similar pests In the Untited Btates, but the
effort has becn made to so modify them as to make them fit local
eonditions.

For couvenience, the subject has been divided according to the
part of the plant attacked, Thus, heginning with the roots, we
will in order discusz the inscclz of cvery part of the tree, giving
{hierr habits and mentioning the best means to he nsed against them.

INSECTS ATTACKING THE ROOTS.
BLACK ANTS.

The principal insects at present known to atlack the roots ate a
species of large, Teroctons ant, a species of Cicada, and the grub of a
beetle helonging to the genus Awomaeln, but not yet identified.

The ants are black and are characterized by the ability o inflicl
a very severe sting,  The abdomen is comstricted between the first
cand sceond segments,. the Drsl scgment having two backward-
pornting spines on the wpper part. The head, thorax, and first and
second abdominal segments are bheantnlly eorrugated.  The legs
and anlennge or feelers are very long.  The light-hrown cocoons,
made of a stlik paper, are usually very abuwlant in the nests, which
ave Jocated at the base of the dvee among the larger roots.  Within
these covoous may be found the white grobg, which arve shaped very
nmuch like a long-necked gourd, the head being at the smaller end.
(8ec Mg, 1.3 The larve or grubs, hefore spinnimg  thewr
cocoon, and the eges are straply depostted by the workers i any
converient part of the nest. The adults ave the only injurious
forms of these insccts, They gnaw the bark from the large roots,
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tings imviting decay, and making an opening for the entrance of
the 1nsidious white ant, another very scrioug cocmy ol the cacao,
belonging to the geous Lermes. The lattor is called eney in
Visavan and Tagalog, and i3 probably the most serious inscet pest
m the Philippines, destroving, a3 1t doeg, neatly every conceivable
clasg of material except articles made of metal. It has hitherte been
supposed to attack only woods which had been previousiv cut, bhut
in the work of investigation on cacao 1nseels it has been conelnsively
proven thal il alze attacks the lving tree, at leazt v the case of
cacao. (dee fig 2.3

In the Upited Stateg the members of the genug Cheada are
restricted to nol more an five species.  In the Philippioes there
ave several, gonie heing lavge and black and others grey, while stilf
another speeies 18 of a very light yellowish green. A singular
thing ahout the individuals of the genus is that the males give
forth a strident notse, produced by means of fwo druom-hike organs
an the lower gide of the firat segment of the abdomen.  Unhke the
mentbers of this genus in America and Barope, which generally
“sing” in the loltest davs of swmwer, the individoals found in
the Phibippines almost ionvariably reserve their serenade Ll Lhe
Fafling of darkmess, when their stridest notes may be heard on
every hand, cspecially near wooded lands,

All obgervations thus far made upon this inferesting insect wonld
Yead me to infer that the Labils apd Tife Justory are the same in
the Philippine Islands as in other parts of the world, particularly
s0 in the case of the dog-day cieada in the Tnited States.

Here the gpecies may be found al all times, and the inseels are
<0 coramon a8 to be uged as playthings by the native children, who
capture them to make then sing. In Visavan they are called
“Cerirtten” and in Tagalog “Clulichie”

The adult of the specics which attacks the cacao tree measures
42 mui. to the tip of the wings, which projeet 13 mm. beyoned the
tip of the abdomen. The body is robust, somewhat conical, and
iz composed ol a scries of very regnlar segments, which may be
more casily distinguished on the abdomen than on the thorax.
(See fig. 3.) Fhe inscet hag four very heaufifully marked, trans-
parent wings, the fore ones being mueh larger than the hind. The
venation is shown in fiz. 4, When at rest the inseel’s wings are
[aid over the abdomen, roof-like, The Ciceda haz a swift bot
erratic flight. Thig iz due to the lack of codrdination belween the






Fic. 3.




g ‘uig




Fia. 8, Fis. § a.

Fle. 7.



11

wing museles of the opposite sides of {he body, By holding the
insect between the thumb and the forefinger, 2o that the wings are
free Lo move, it will be scen that the opposite palrs move aller-
nittely.

The insects of this genus pass through a very rewackable serjes
of changes from the gy to the adult stage. The total duration of
the metamorphosis has not vet heen determined, bat it = sale Lo
catimale that in this regton the time oceupicd I nol less than
eighteen months. In Amorica ooe speeies nearly related lo this
lives from thirfeen to seventeen vears in the ground hefore reaching
niadurily, while another eomplotes its translormation 1u two vears.

"The female Cicada 1z provided with a very peculiar ovipogitor or
cayr-laving apparatus (fig. 5. by means of which she slits the twigs
of voung branches of the eacao.  Inasmuch as the wood of the
cacan 13 vomparatively soft, ghe finds no great diflieully in placing
her eggs In branches which arve larger than those ordinarily found
with Yeada eges in the United States. Within Trom Toir to six
weelks from the time the eggs are lakd, the voung haleh. They
are tiny white crentures wlich resemble very moch the full-grewn
nympl, except in size.  Vheir forefeet are adapied for digging
the g'i‘n11111tif, and they, dropping from the twigs, hegin fimmediately
to burrow down to the fender rootlets of the pland, where they
zettle and insert fheir beaks [or zucking the juiees o the coots
Fig, 6 shows the nearly full-grown nymph. and fig. 7 shows 1k
forefoot,  The larva or nymph formz a divt eell around the spot
where it decides to remain.  Thiz it dees with its forefect, usimg
them ag a mole would, and packing the carth at the rear and above
it with ilg other lege.  Uhus i made a suldervancan eavity where
thig little ency of the roots of the eacao may live and Tead,

The mouth of the inseel is of the sucking class—thal ig, the
varloug parts are modificd to form a lancet for picreing the epi-
dermig of the plant upon which it feeds, and a tube-fike structwre
throngh which the sap ts drawn up into the mouth eavily, whenee
i le conveved to the stomach.

When very voung, the larve may be found not more than
t0 or 12 em. below the snrfuce of the ground, but as they grow
larger they gradually work their way downward. ln some cacao
trees they have been [onnd as decp as 30 em. helow the gnrface,
clinging liiellﬂﬂimlf-"]}' to the roots hy their beaks and their legs.
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They are not at all able fo defend themselves, nor to escape [rom
ay lkind of enemy which might come upon thewn.

These insects do not change their form to a very marked degree
in passing from the larval to the pupal and the adult stages,
as do butlterllies, beetles, and fHies.  Just previoas, however, to
their assuwing the adult form, there appear tiny wing pads on
the sides and within these are the wings in embryo. These pads
appear n Lhe gecond moult previous to the adult stage.  (Sec fig. 6,
which shows the wing pads lapping back upon fhic abdomen.)

When the msecl is ready lo assume its final or winged form it
comes ap out of the ground, leaving a tunnel behind, which may
often be found when digging out treex. These tunnels are some-
times partitioned off and used ag nests by a ceriain species of
simall turantula, which will be mentioned below.

Upon reaching the surlface ol the ground the pupa of the Cicada
climbs to gome convenienl place, usually the trunk of the cacao
tree or the small seions whieh spring up around the parent tree,
and there it clings, awaiting the final change, which copsists in the
bursting ol the pupal gkin and the emerging of the adult insect,
This takes place as Tollows: The gldn of the pupa sphits longifudi-
vally on the back, [rom between the cyves to the posterior edge of
the thorax. The insect within this shell beging a forward
wriggling molion and soon the head is free from the ecasing. The
forelege, which in the larval and pupal stages are much-shortened
hooked claws, come forlth from the pupal case, long, slender, and
fitted for walking instead of digping. The insect graspsg 2ome pro-
jecting point wpon the bark where it is resting, with these vet fechble
claws, and thug is aided in its exit. The second pair ol logs soon
comne forth, then the wings, whieh are very rouch doubled up and
are very soft, are drawn oat from the shell. Al thiz stage the
artinal reste g while, apparently nearly exhausted.  When it has
thue rested, the inrect maked ite final attempt and the hind legs and
ahdomen are withdrawn. Tt now simply remains upon the tree, and
the donbled and delicate wings begin to expand until they have
reached their full length. Tt is supposed that this expansion s die
to atr pressure within the body,  They are now very thin, of a
heatitiful translucence and very soft, so thal the least brecze canses
their fluttoring. The body of the inscet s also very soft and may
be easily erushed, 1 is of a very pale, pinkish eolor, but goon
turns grev, cvidentlv owing to the action of the sunlighi, all the



