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. ARTIFICIAL CONTROL OF INSECT PESTS.
By B4 0 '(;14(4(;f,‘<l§..'i., B.Sesdy., Assislanl Jntomologist,

L a previons artiele in this Guzetle,® hiological control of luscet pests wus
dealt with, and 3t was stated that, where this method could be suecessfully
caployed, it was ideal.  Hlowever, most inseet pests ¢an be controlled only partiully,
or not at all, by parasites, and in these cases, artificial methods must be used. These
may he ronghly elassified under two heads, preventive and eurative, though there
i< s good deal of overlupping, The former are of course to be preferred to the
Latter, other things being equal.

Preventive methods may b grouped ux follows :—

tay Quuarantine,

thy Cultural

() Use of resistant strains,
() Repellents und lures.

(a) Quaranline. The objeet of quarantine regulations is, of course, to keep
oup of w eonntry or distriet pests whieh do not already exist there, and which, if
traduead, wonld cavse dimmnage to property, Mot eountries in our duy have
stringent guarantine laws covering a large range of inscet pests, and these laws
are frequently administered in oa dreastie fashion,  An example of the application
of domestie quarantine in the nited States of MAeriea will serve to show how
severe is the legislation enacted to restriet the spread of an insect pest which is a
erent potenttal danger.

Several years ago, it was diseovered that the Mediterrancan fruig ily, o
destruetive pest mainly of stone fraiis, had wade its entry into the fruit-growing
wrras of Florida, despite quarantine lnws designed 1o keep it out of the UUnited
States of Americn. A lurge staff, totalling 70 entomologists, was immediately sent
o eope with the danger, supported by large numbers of workers and g huge vote
of money front Congress. [t was realized that should this inscet spread throughout
the huge frust-growing arcas of Floride, it would canse immenso loss, as it had
done in the Mediterrunean countries and elsewhere, including Australia, Fifteen
thousand acres of orchard snd virgin land were quurantined, inelnding all areus
where there was any likelihood of the ly having spread, and in this area, every
fruit, wild or enltivated, was destroyed, though only a very small proportion was
fly-infested. 7These measures were apparently successful in combating the menace,
and Tlorida thus holds the record of heing the only country where the Moditer-
ranean freit Hy bas heeome established and has been wiped out.

There ave various opintons 1s to the effectivencss of quarantine of imports
feom other conntries, some well-informed observers contending that the mouey spent
in policing the regulations ix largely wasted, and that it would be better spent on o
coneenteated campaign to wipe out each pest after it had been introduced from
abrowd, This is o very doubtful contention, for such a policy would necessitate
prampt inforiation as to the ocearrence of any such insect, information which
might eaxily not be fortheoming until too late. Tt would seem that a country or
State with Tew points of entry should have an excellent chance of keeping out
nmu-lmnw misect visitors, and there is always the second line of defence if the pest
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duex gmaiige e penetrate e vuier barriers. Weatern Ausiradie s had sigual
suceess 1o excluding the codlin moth, present in the other Stutes of the Common-
wealth, The hinport of pome fraits, which the codbin moth attnchs, s fockidden,
but on about w dozen oceasions the moth bas becone estublished ju the apple
archinrds of the seuth-west. Nevertheless, it has been invariably wiped out, thunks
to w rigid system of orchard inspection and quarantine of aflected areas. Ln no
sther country has this pest heen controlled once i has made its entraner, Doty
fronn the ravages of the dnscet means many thousands of pounds munally te
Western Nustraling and pays over  aud over ngain for the cost of enforcing
quarantine regalations,

thy Cullural Methods~-1n the coutrol of many inseel pests, it s been Tonnd
that correet eultnral practive, and iy soume cases, speeind caltural methods) ean play
i hig part, Such activities as the eleaaing up of trash wwd stubble, or the burning
over of harvested areas, arve common-places of good Turming for many crops. In
the cuse of ihe hidnoceros heetle, a Joend pest of coco-nut palims, similare action s
tahen, H has been Tonnd that the destruetion of surplus decaying vegetable watter

o phuitation chieeks the wetivities of this fuseet, destroying its Tavourite breeding

grounds. Similarly, wheat erops sown on weedy ground in Mustralin are subject
to plagnes of certain species of entworm, whereas this trouble s avoidel by ntiliz-
ing elean Tulow for sowing the erop, Theve are many suel instanees, all indicating
tiat correet methods of agricultnre ean do mnel to Tt the inerease of injurious
teets,

Plovugching and enfiivating are nsefud also in that they expeose insects living
i the ground to the wenther, and to the attaeks of birds sud other natural eucniies,
i wdso sometimes make the condition of the soil unsuituble for the developiient

of these insceis On the onter fringe of the farming wrens In Western Australia,.

fur fsstunee, omeh tronble has been experieneed from the plagne Jocust, This
inseel luvs its cggs in hard, bare pateles of ground, and the abaudonment of many
furms during the depression peviod provided large areis of elesved Land suiable
for this purpose. Rigebarked paddocks which Lad not been ploughed were alsa
favonred breeding gronnds. The only way to forestall u pligine of locusis it
plovgh up the ground where the eggs ave Inid, exposime them 1o the san, wind
and naturad enemtes, Nimilar action would, e doubr, I useful in the ense of the
coro-nut tree-hopper (Neeara spp.y 1o this conntry, were plonghing and enltivating
practieable, and in line with the ewdinral practice generally adepted,

Minsnving has adso been used fo eounterget the ravapges of insect pests, as {or
tustanee in the case of the shothole borer of the ten plaut in Cerlon.  This borer
girdles the branches with its gallery, and they {requently break off, eausing con-
~idersble loss.  Ilowever, it has been found that by the applieation of certain
mwamires, chiclly nitrogenous, the plasts are wade aore robust and the loss of
hranehes s consderibly redueed,

Auother practice which is often resorted to s the plamting of ©trap erops ™
These are favoured food plints of the pest which it is feared will antaek the wain
vrop, The trap erops are planted around the commercial crop, amd are sown
earlier, so that they reael muturity wore quickly, When they are heavily infestod
by the nexious inseet, trap crop and pest are destroyed, and thus a large number
of inseets which wonbd otherwise have attaeked the main erop are diverted and
Litled.




ey Loe of Lesistund Stramse—~Muel work Lus been done vn the breeding of
plants which will resist the attacks of inscets, und some good results have beon
obtained,  Various methods are cmployed, including continued sclection of the
most resistany planls in o succession of crops, cross-breeding of two diflerent
varietics, and grafling of prolific but suseeptible varictics on to u resistant rtock.
For instanee, the Northern Spy apple hasbeen froely used us a stock ou o which
comsmuercial varicties are grafted, the Northern Spy being resistant to the attack
of woolly aphis, whiclt feeds on the roots as well as the serial portions of the
tree.  Similarly, resistant stocks bave been cmployed against the vine louse,
Phyllosera vastolrie,  Little has been done iy fhe hreeding of resistant animnls,
but one of the recommendations of students of thoe sheep maggot fly problem in
Ausiralia is that an offory should be made to breed out the wrinkles in the noeck
of the merine,  The rancid grease collecting. inside these wrinkles stimulates the
iy to deposit s eggs there, and makes a suitable environment for the maggots.
The wrinkles arey of course, the result of a deliberate breeding poliey designed
10 berease woul production, ’

vd ) Repellents- ~Repellents usually tuke the form of chewical substanees
obuoxious to the inscet pust concerned, though oceasiontally a erop iy surrounded by
1 belt of some other crop distasteful to the pest, thud preventing the Jatter from
approaching the theeatened plants. Suelr o system iy used aguinst certain species
of army-worm (eaterpillars which attack in mass formation) in Australia. 2\
protective barrier of onts, which the eaterpillars dislike, is grown round the crop
of wheat, which would be destroyed in an amazingly short time if the army-worms
could gain aecess to it Chemieal repellents are frequently used to protect stock
against the attacks of such jrritating insects as stable-flies, blow-flies aud buffale-
Hies.  The repellent, which may be n preparation of tar oil or crank-case oil, is
sprayed ou the animal, and helps to give it relief from its annoying enemies, A
contnron practice in Australia s the “jetting” of sheep, that is spraylug an
arsenical solutivn nuder s(rong pressure in and around the eruteh of the animal, to
ward off the attacks of the sheep maggot-flics.  This is supposed to derive some
repellent acetion from its checking of bacterial action in the grease and dirt which
fouls the wool, but it of course has the important effeet of killing newly-hatched
muggots which aftempt (o feed in the wool, :

Other repellents go hand 1o band with the forecasting of inseet outhreaks.
Some very offective work has been doue in forceasting, the baris of the scheme
being close observation of moteorvlogical und other factors which favour the
multiphieation of the pests,  When these have been tabulated for a number of
vears, and correlated with the activities of a pest, it 1s sometimes possibic to
predict the advent of destruetive hordes, and thus provide an opportunity for the
timely employment of preventive measures.  In Australin, muech is hoped from
this system in the control of apple thrips, a destruetive pest which every now
and then assumes plague proportions, and may eause the total loss of the apple
erop of a whale distriet, Tt s proposed to uso ropellent sprays on the apple buds
when wn attack is predicted, and thus keep the thrips off sufliciontly loug to nllow
fruit to sef.

Attructants, though working in a ‘way diametrically oppoesito to that of the
repellents, are designed to produco the same effect, that is to keep insect posts
away frone w threatened plant or animal. Trapping of froit-flies and Pow-flies ix
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carried out exteasively an Nustealia, dhe principle being Uie sane o ench ciee. A
hire 1 placed inow trap, {row which he inseet, onee 1t Lus eotered, is unuble to
escupe.  Decaying meut is used to attraet the blowily, and various arowatic
substunces for the fruit-fly. Baits, also, ure laid for fruit-flies, cousisting of
wolusses and waler containing a small quantity of poison.  The bait is spruyed
hiere and there on the leaves of the fruiv tree, and the flies which are attracted to
it sup up the flnid and are killed.

A method of prevention which bas leen oxperimonted with locally wgainst
Sezeod s “ banding 7, that is, applying a bund of adhesive material, somewhat
stilar to tanglefoot, to the trunks of pabims in wn avea affected by the tres-hopper,
The tests were made in Manus, where the great majority of the egygs of the inseet
are laid in the ground, the objeet of the bunds being to trap any youug Sesare
which attempted 1o wacend the trusks of the paling after hntehing from the eggs,
buring a period of botween four and five mouthy, the average eantelt per palm
amounted to over 600, It must be remembered that the experiments were carried
ot in u very badly affected area, where the numbers of Seaeve wers huge. I an
area of paling were treated in the enrly wtages of an outhresk, it s possible that the
bands might effect successful control. Simitlar bauds give good results in Australing
vrchurds.

The methods of artificiat coutrol which may be clussed as enrative, cousist
of the peisoning of the inxcet pest by spraying, dusting, fumigation and dipping.
Spraying und dusting of plants attacked by insects ure by fur thy wost common
methods of pest control, and generally give good resndts,  lu somwe cases, of
course, it is not cconomically possible to use these methods) beenuso the value of
the crop is not suflicient to pay for the plant and aterials necessary., MHowever,
orchardists and truck-crop growers throughout the world nse vast quantities of
waterials in regulur spraying and dusting prograumnues, und though the cost is
considerable, the outlny is repaid many times over by the inereased yield of erops.
fn the castern States of Nustralia, for instance, apple {rees have 1o be sprayved
several thmes sunually, in order fo reduee the ruvages of the codlin moth, Spraying
for some purposes may be slightly cheaper and more thorough than dusting, while
the lattor has the advantage of mobility of plaut and speed of application,

Some of the waterials nsed kill by being ingested by the inseet with its {ood,
und setting up internal poisoning. Others, the “ contact ™ insecticides, wsphyxiate
the insects on to which they are sprayed, while a third type, snch ax extracts of
derris root, kills in both ways. Tha type of spray or dusi used depends mainly on
the feeding babits of the insect concerned. Bome ordees of inseets, such ax the
Hemiptera (bugs, aphids, &¢.), feed by inserting o Jong proboscis jnte the tissues
of their plunt or aninal host, and sucking up the juices. Other orders, such as the
Coleaplera (bectles) chew their food, while the Diptera (Hies) include these which
sup up surface fluids, us well ax sucking speeios. A poison spray applied to the
surface of folinge is of no use against g sucking inseet, as it obtains its food from
inside the leaf, so in this case contact insectictdes ave nsed.  Same of the best known
of these are oils, nicotine, derris and resin sud roda washea,  For the ehewing type
of inseet, internal poisons are used, and arsenieal preparations predowminate,
though the desire to employ something less dangerons to wan and the higher
animals has encouraged the usc of derris, and various Huorides and fluesilieates.
Some inects can be killed by intornal poisons even though they may not ingest these
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with their Tood. Nmong sueh are corkroaches and our Joenl eoco-nud tree-haopper
(Newaoa spp.). These pests have o babit of cleaning themselves by passing their
fect and antennuae through their mouths, thus removing any adhering particles of
dust. Henee, if u poison dust is projected on to them, they frequently sbserb a
lethal dose o thin way.  This mothod s froquontly used against cockronches, sodium
fluoride, which i~ non-poisonous to humans, being freely dusted in eracks and
ereviees and other haunts of the "roaches.  As the inscets pass through the dusted
are, u number of particles adhiere to them, which they clean off later with fatal
resubts, With suel o warey feeder as the cockroach, this method is probably superior
ta any other.

fe is hoped that suecesslul contro]l of Seawwoa will he obtained by dusting
affeeted palms, and in this econnexion many laborstory exporiments have been
envried out to ascertnin the lothal cffect of various dusta. At present, it appears
that caleinm arsenate possesser the best cmpbination of cheapness and efliciency,
and it hus been shown hy expurimont that it kills the trec-hopper through both
the eleaning habits and the feeding of the pest.

The practice of dipping probably needs little dueseription here, us most people
know of the regular dips given 1o sheep aud catile to control lice and so-enlled
tick i the former, and tick in the latter.  These dips are arsenical proparations,
and experience has proved them to be most effective, so much so that legislation
compels their use

Fiually, there ix the widely used control measure of fumigation. This is
vonumonly employed against the pests of stored products, such as grain weevils,
dried fruit moth and numerous others, and is also a standard inethod of control-
ling houschold pests nnd the scale inseets attacking eitrus trees.  For stored
produets, the commonly used fumigants are curbon bisulphide, chlorpierin, and
hvidroeyanie acid gas. while the lust-mentioned substanee is employed for citrus
tree fumigntion aud hounse fumigation praetically to the exclusion of all others.
Iydrocyanie aeid is sold in the form of powder, which, on exposure to damp air,
gives off the gas.  Fumigation of eitrus teeer is carried out under speeial gas-
proof tents, und is an operation calling for knowledge and eare. lt is done at
night, so that the uir will be damp and the heat of the day avoided, but dew must
not be present on tha leaves, otherwise the gas dissolves in the dew, causing sevore
fmrning of the folinge.  Of recent years, vacuum fumigation has been ineroasingly
used with stored produets such as grain, where dificulty might be experienced in
ecuring & thorough distribution of the gas throughout the bulk of the material.
Where vacuum funigation is used air is drawn out of the space to be fumigated,
and the fumigant is then liherated, and is drawn into the most inaceessiblo spots
by the partin] vaennn crented. This ensures that fumigation ix theroughly curried
ant,

LOCAL TIMBERS FOR PLANTATION BUILDINGS, AND
NOTES ON NON-INDIGENOUS HARDWOQODS.

By G. E. Bluss.

‘The exports of timber from this Torritory have advanced rupidly in the last
1wo years and now form a valuable addition to the territorial income. These
exports, however, are all in the form of logs und the imports of milled bui'ding




