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FOREWORD.
[

Bureau of Sugar Experiment Stations,
Brisbane, 31st December, 1923.

Tue following notes on Queensland Cane-Ingects have been prepared
by the Entomologist of the above Bureau (Mr. Edmund Jarvis) from
Vonthly and other notes published by him from time to time in the Press.
‘hey will be found exceedingly interesting and instructive to all cane-
growers.  The series thus collected will form Bulletin No. 17 of the
- Bureau.

H. T. EASTERBY, Director.



PLars 1. - Notes on Queensland Cane-Insects
: and their Control.

By EDMUND JARVIS, Entemologist.

INTRODUCTION.

Tiik information embodied in this Bulletin has already appeaved
fpomt time to time in the form of Monthly Reports, extending over a
period of about four years, viz.:—September 1914 to June 1917; and
june 1921 to June 1922,

5 3eing seattered, however, through the pages of our ““Agricultural
~Journal’’ and other periodicals, much valuable data regarding methods,
of controlling Queensland cane-insects, original modes of investigation,
and details of experimental work in the laboratory and field, have
practically been lost-sight of ; hence publication of these notes in a form
~which it is hoped will render them readily available for reference

‘_',purp()st‘:ii.

The echief activities of this Entomological Station have been
~directed against the motorious ‘‘Greyback’’ cockehafer (Lepidodermao
glbohirtum Waterh.), an inseet which I have addressed in the following
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ARBA. OF CANE LAND THAT IS USUALLY GRUB-INFESTED EACH SEASON ON THE NORTH-WEST
PORTION, A

For description of beetle invasion of same, see pp. 44-45. The arrow indicates direction{‘ i
of south-east trade wind. g: g Er?

CUREY OB Y MBALY BACKY PORTION OF WING-CASE, SHOWING COVERING
COCKCHAFER (.. 114). OF WHITE PEAR-SHAPEKD SCALES
(% ABOUT 90 TIMES).
Phaolo., W, C. Dormer.,
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What carest thou, grey speetre of the night,

For man’s distress; or though his hard-won gold
Be lavished in prolonged unequal fight

Against thy feeble grub? Ages untold

. hecessary study of the life-¢yele and metamorphosis of the most
e%)u'iull* of our canc-beetles, Lepidodermae albohirtum Waterh, and
i ~Jll.i,[ Josely related destrucetive species.®

gevele N

This branch of work will be continued. but supplemented by more
. field investigations regarding the adult stage of albohirtum and

Have watched thy countless hosts awake each Spring, iehafers known to be of ceonomic importance
penaters v 2 Irtd

Crawl from the steaming earth and take to wing:
Thencetorth 'mong fragrant gums to freely roam,
And taste the glories of their native home.

tend
other V¢ i
The value of such field-work canuot be over-estimated, affording
it does the pos.sﬂ)le discovery of some pewhar,h‘abl’t, exposing,
perhaps. & weak point that can lw' tak_en zldvgmtage of for t.hfﬁ purpose
of attracting, trappmg, or Qﬂlt‘l‘WI}S(‘ do:s'h'oymg \.'ast (uantities ot the
e(‘ﬂt‘“- We must not lose sight of the fact that in economic problews,
qich s that now faeing s, loadmg ml‘nu}mlogls‘rs have alway.s euns,ldeyed
sdeal vomedial methods to be those in which we suceeed best in capturing
he females J)gfore they have_had time to deposit eggs. Various Jylogles
of procedure in connection with this leading branch of control are heing

5

Meringa Laboratory is situated in the Cairns distriet, about 90g

miles from Brishbane, and within 20 deg. of the BEquator; the averag

annual rainfall being fully 92 inches, while the minimum and maxim
temperatures range respectively from 68-4 to 33.7 deg. Fahr.

The land is mostls volcanie in mature, consisting of friable g

varying from light red to chocolate ; the latter class—ot which Greenhﬂ tanned at the laboratory, and experimentation will be commenced upon
affords a good example—being as a rule deep and exceedingly fertﬂ_( the first appearance of the adult insects. T am of opinion that the

Extensive alluvial deposits, constituting the low-lying river flats, an
composed of rich sandy or clay loams, also occur near Gordonva
such cane lands being of exceptional value and yielding very heavy
Crops.

iposition of albohirtum should be closely sp.udied, as this, ac—cordling
to GHirault and Dodd (Bull. No. 2 of this Office, p. 20), and the first
Jarval stage, are passed comparatively neav the sm‘*tace, and.lnore casily
Jeached than later larval instars, and the pupal form. It is proposed,
therefore, to experiment with various chemicals and thoroughly test
their insceticidal effect on subterranean insects, but more especially in
the hope of discovering attractive poison-baits for both the erubg and

Sinee the first appearance of some of the earlier reports isgue
during 1915-17, the scientific names of certain insects alluded to a
that time have been determined, or in some cases vevised; and thes
additions or alterations, as the case may be, have accordingly been:
hrought up to date.

Theetles.

The question of pavasitic control will not be neglected, although,
our cane-heetles being native species, it naturally follows that existing
elations between them and their many enemies have been carefully
adjusted by Nature in such manner as to enab}e each Insect to multiply
n proportions suited to its own peculiar requirements.

A number of interesting and original illustrations, the major
of which have not hitherto been published by our Sugar Bureau, a
included ; and these, together with the addition of a comprehensiy
index, should add greatly to the usefulness of the present bulletin.
 The cultivation of large traets of forest land has apparently enabled
this pest to breed in abmormal numbers, but at the same time these
artificial conditions, whilst seemingly congenial to the increase of such
parasites as ‘‘digger-wasps,”’ have probably proved favourable also to
the hyperparasitic enemies of these useful insects, viz—a species of
Dee-iy Hyperalonio satyrus Fabr., and a so-called ‘‘feather-horn beetle”
named Macrosiagon pictipennis Lea. Data collected at our laboratory
oive the average infestation of cane-grubs by the digger-wasp Camp-
someris tasmaniensis Sauss. in the Mulgrave district during the last two
vears as not much more than 1 per cent., whereas in 1902 Tryon
recorded local infestations of 25 per cent. on a farm mnear the Mulgrave
River and 10 per cent. at South Isis.

All localities of infestation, unless otherwise specified, are to b
taken as referring to Meringa. ]

The surrounding country, as will be seen by the accompanying map,

is uniformly flat, and almost encircled by mountain ranges. 0
@

The vegetation consists principally of eucalypts, acacias, tristanias,
melaleucas, figs, &e., with an undergrowth of coarse grasses, lantan
and herbaceous plants belonging to the genera Side, Malvastrun
Urena, &,

Descriptions of general colouration, sculpture, structure, &e., when
applying to field observations, were observed by the aid of an ordinary
pocket lens magnifying about twenty times. ‘ With reference to the question of parvasitic fungi it is encouraging
-t note that towards the end of this month T sueceeded in infecting grubs
- of the **Christmas beetle’” (Anoplognathus boisduvali Boisd.) with the
Green Muscardine fungus (Metarrhizium  anisoplice (Metseh.) Sor.).
When examined after an interval of about ten days they were quite
~dead, and covered with a luxuriant growth of the fungus. The method
of infection was simple, and suitable for practical field application.
Further and more comprehensive experiments in this direction are now

in hand at the laboratory.

September 1914.

Frrsr ImprEssionNs wieEN Taxkmng Up rroe Stopy oF Cane-GruB
CONTROL.

Upon reviewing the Cane-grub situation in the light of past investi--
gation at Gordonvale, it becomes apparent that the time has avrived
“or instituting several definite lines of action against this pest. Up to
the present, research at the laboratory has been mainly devoted to a;

“ Bull, No. 2, Div. Ent. Bureau ot Sugar Experiment Stations, 1915
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OrrrcraL COLLECTION oF INSECTS,

‘With regard to matters of office routine in the future, T wou

suggest the advisability of forming a collection of our inseet pestg
sugar-cane, comprising the following classes:—

of

1. Tnsects attacking the stem and leaves externally.

2. Ingeets attacking the stem and leaves internally.

3. Insects injuring the roots. '

4. Insects closely related to our nore destructive cane-pests,

5. Useful insects, parasitic and predaceous.

6. Insects incidentally associated with sugar-cane,
A reference collection of this kind could be gradually acquired, ang
would be very useful. E

Comparatively few of our cane-pests have been figured or describe\

and it would, I think, be a good plan to work out the life-historieg
the principal species as opportunity occurs, and publish results
illustrated leatlet or pamphlet form, suitable for distribution amon
STOWers.

OL

WOoRK FOR THE MONTII.

Much time has been occupied in getting into touch with work
the laboratory, and organising a plan of attack for the approachi
campaign.  Whilst inspecting, for the Department of Agriculture,
consignment of seed cane imported by the Colonial Sugar Refining C(;
panyv from New Guinea for trial at Macknade, I was fortunate
preventing the introduction of three insect pests of sugar-cane, not
hitherto recorded from Queensland. Two of these were weevils, ident
fied by Lee as Trachorhopalus strangulatus Gyll. and Imaliodes (?) sp.
while the third, a scale insect, was named by Dr. Rutherford diulacaspis
major n. sp. :

October 1914.

In addition to the usual routine work, preparations are being mac
for testing the value of various control methods against the adult and
larval forms of our greyback cane-beetle.

Three different cane-beetles have been bred this month from larya
hitherto undetermined by us, collected last September. viz., two speck
belonging to the genera Lepidiota and Hetcronys (7) and an inseet
nawmed Scmanopterus depresstusculus Macel.

Mr. A. P. Dodd, my assistant, who is attending to the rearing
beetle grubs, has also obtained pupa of five undetermined species, fro
which we hope to breed adult forms. These, including additional larv
of four others, together with seven adults already identified, make
total of nineteen ditferent scarabwid beetles attacking sugar-cane in th
Gordonvale district.

During this month and part of the preceding (September). lar
numbers of pupw of albohirtum have been ploughed up on red volcan
goil near AMeringa. This cireumstance is doubtless due to the abunorma
rainfall experienced in the Cairns district during August, thirteen day
of which were wet: £93 inches of rain having been registered for thats
month as against 1.43 inches, the average during the preceding twenty:
seven years.

o qe

sound eyes below about 20 inches from the top of a cane.
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<yeh elimatie conditions tend to induee grubs to pupate unusually
ar the surface, and itlis worth noting that the oceurrence Qf excessive
wef'ﬂ}nmt that time pt vear may have an impogtuqt hearing on jche
question of control; for, should hot weather set in nmnedlatgly after
lupmiun and continue for a month or longer, the chances are that great
pumbers of pupx occurring m light voleanic and sandy soils under
Jant cane would perish, owing to the earth above them drying out

- hefore they weve able to assunte the beetle stage.

Frenp Notrms,
\ few plantations have been visited in orvder to seeure specimens

 of canc-insects for our office collection; and to note the oceurrence

of any pests of minor importance, appearing sufficiently injurious to
“-arm'llf investigation. Several interesting economie insects were met
with, atd are now heing studied at the laboratory.

\lost growers arve familiar with a tiny active (-aterpillar _that
attacks the eyes of standing cane, and often gnaws the surface of the
rind near buds. Although .(101r1g little or mno appre‘mable dz}mage to
hard canes, this moth is proving harmful to the seed of soft varieties.

Bup-Morn oF Sucir-CANE.

Whilst at Macknade Mill last month I inspected some canes of
Clark's Seedling (IL.Q. 426) that were affected by these caterpillavs, and
¢he manager, Mr. Wilkinson, informed me tha‘g owing to thelr presence
ke had recently been obliged to cut 53 cwt. of ﬂllS. .\rarwty in order to
procure 10 ewt. for planting; and had found it a diffieult matter to get

We examined
several stools at the time and noticed that uite young larvee were able
{0 enter buds, and in many instances had bored through the rind in the
vicinity of affected nodes.

This insect was subsequently bred by the writer from caterpillars
collocted at Gordonvale, and a full account of its life-cycle stages pllb-
Lished in our **Queensland Agricultural Journal’” (vol. 3, p. 72, 1915).
The resting attitude of Opogona glycyphaga Meyr. is very charagtemstle
of this species, which invariably lays its antennwe on the Sm'fag'e, in front
of the head, in the position shown at Gt on Plate II. A chaleid parasite,
Stomatoceras gracilicorpus Girault, has been bred by us from pupze of
this moth

APIIDES ATTACKING CANE.

Tittle or nothing has been published hitherto regarding our plant
live of the sugar-cane, which, being under efficient natural control, have
not occasioned any serious damage ap to the present.

[ mav. however, mention that two species weve discovered at Gordon-
vale during this month, one being evidently Aphis sacchart Zehut.,, an
insoct that infests cane m other countries; and the second a species of
To.roptera, which has not, T believe, been previously recorded for Qn.e‘_cns-
land. The former frequents mostly the under surfaces of leaves acciden-
tally twisted or bent over hy stormy weather, the aphides usulally
conuregating in the folded portions, where they ave best sheltered Erom
adverse weather conditions.

_ This aphis caused no appreciable injury to fol}age, }‘)ut the %r}of;el.{fpj
of Toroptera was marked Dy aveas of discolouration of the leaf-blade;

‘

g O
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torial available for examination, however, being insufficient to
furnish conclusive proof of such symptoms having oviginated dirvectly
| ‘

pom injuries caused by these insects.

Both species were much preyed upon by larve of a syrphid Hy
hich appeared to be their chiet enemy, and by other predaceous inseets.

The Army Worm ((irphis unipuncte Haw.) is troublesome just
to voung plant and ratoon cane; but fortunately kept in cheek by

oW . h
3 Jumerous insect enemies.

,SI

November 1914. »
3 DEXTID PARARITE 0F CANE-BEETLE.

With regard to the question of natural control, T may mention
that we have recently bred a dexiid fly (Rutilia splendida Don.) from
grub of the cane-beetle Dasygnathus australis-dejeant Macl.

The tamily Dexiidee includes an assemblage of large, stout-bodied
ies of very brilliant appearance, which are parasitic on larvae of scara-
heid Deetles.  The species in question is not unlike a monstrous blowfly,
hree-quarters of an inch long, and richly blotched with metallic green
and purple. Numbers of these useful insects are at present emerging
5th November) from voleanic soil around Gordonvale, and a few
ve been captured and transferred to breeding-cages for experimental

NEW LEPIDOPTERA AFFECTING CANE.

- A noctuid, and tortrix moth of minor economic importance, have
been bred this month from larve found eating cane-leaves. (Se¢ Bull.
No. 3 of this Office, pp. 25-26.)

The former insect, one of the so-called grass-loopers (Chusaris
hodies Turner), was observed last September in the larval stage, asso-
dated with the well-known Army Worm (Cirphis unipuncta Haw.).
1t is light yellow, with three reddish-
brown dorsal stripes, surrounded by
wmerous detached zigzag marks of
the same colour. The perfect insect,
hich somewhat resembles Diatrea
succharalis Fabr. in size and general
“appearance, is cream-coloured, with
oblicque row of tiny black spots,
and a few obscure irregular brown
blotches on fore-wings; the hind pair
being suffused with uniform reddish- — -

- grey tint. Chusaris rhodias Turner

3 The caterpillar of the tortrix (114 times nat. size).

: Harmologa (miscrana, Walk.?)) may Phote., W. C. Dormer.
be easily recognised by the presence

- of u conspicuous claret-coloured hand just behind the head, lighter
Dblotches of the same colour on the back, and four pearl-like pustules on

each nbdominal segment. As customary with many species of Tortricidw,
the caterpillar feeds under cover, which in the present instance consists
of a small piece of the leaf previously bitten off and webbed to a leaf-
- blade,  Neither of these moths has hitherto been recorded as a cane-pest.

A—Diagrammatic sketch of damaged cane-stalk.
B—Bud moth (Lowostoma sp.), magnified five times.
C-—Pupa of bud moth, magnified five timexz,

D—Ventral view of head of pupa at C1, highly magnified.

L-—Extremity or anail segment at C2, as seen wt i i i
2, as seen when es s back wit
of abdomen turned up. pups fies on its back with

F F G—Natural size.
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consi«,lurzx.tiou, Seeiug.that. no form of light-trap can be of much use
amless constructed with view to taking full advantage of the mode of

Another new and beautitul little moth (Cosmoptery. sp.) was g
bred last month from larve tunnelling the midrib of cane-leaves, T,
insect, whieh is scarcely {-inch in length, has the fore-wing silvepy
grey, with two hroad transverse yellow bars beyond the middle, th
nearest basal avea having a single black spot on its inner margin
adjoining a narrow band of metallie silver scales reaching nearly to th,
centre of wing. Injuries occasioned by this insect are confined almng
exclusively to basal portions of the older leaves.

A pprﬁzl"h manitested on such occasioins‘ It is unnecessary to allude in
detail o these observations, but 'I feel suve that much of the failure
- Juring past years has been due mainly to 1acl_< of this essential knowledge.
Certain conclusions were arrvived at regarding the kind of design best
ealculated to produce a really serviceable trap, and the precise conditions
under which such a trap might reagonably be expected to achieve payable
pesults.

It is but fair to state that the total figures tabled above represent
only six hours’ cateh, and would doubtless have been a little higher had
the cxperiment been pro}ongcd throughout the night. Moreover, the
single trap used scarcely illuminated one cardinal point of the compass,
and it was believed the beetles had not at that time appeared in full
pumbers. It will be interesting to note during future research whether
4 few days’ exposure to the sun whilst feeding renders adults of this
species indifferent to the influence of artificial light. I am inclined to
helieve that, under favourable circumstances, positive reaction is likely
to be continuous; but in any case the Dbeetles are certainly susceptible
during their first flight immediately after leaving the soil, and if
captured at this time oviposition is prevented. Unfortunately the
- measure of success obtainable by light-traps is dependent on prevailing
 ¢limatic and other factors; the beetles at times being disinclined to

fly for perhaps several nights, and then suddenly appearing on the
. wing in vast numbers.

December 1914,
ExperiMENTS WiTH Licar-TraPg.

At the beginning of this month beetles emerged in sutficient numbape
to make it worth while commencing observations relative to their moy, :
ments at night-time: principally with a view to testing the influen,
of artificial light of various colours on the adult female of albohirtum,

It was decided to commence experimentation with an acetylene
lamp, fitted with a burner of 28 litres capacity, placed in a beetle-tp
specially designed by the writer for this branch of control.

This trap was placed among young plant-cane and the light directed
fowards secrub land about 100 yvards distant; but beetles were scarce
only three were caught on the 5th instant, and seven during twe
steceeding evenings. On the 9th and 11th instant, however, a few heayy
showers fell, establishing soil conditions conducive to freer emergence
of the beetles; and it was then that definite results were obtain
conclusively proving our greyback cane-beetle to be strongly attraet
to white light. The following table, recording data during three cons

v . ! 0 s 5 Knowledge of this fact, however, need not deter us from attempting
cutive evenings, is not without interest :— :

~to utilise a method of control which, practised systematically, can hardly
- fail to be remunerative on badly infested areas. It would be a simple

Sky elear; no wind 3 no moon. L. atbohirtum. matter to compile a table of directions based on reliable data, from which
o svemzo | - Beoties ' : farmers could tell at a glance when to make use of such traps, and so
Date. Temperature, Hours. Canght. | Male.  Fomal ~ be saved the time and expense of lighting them to little or no purpose.
Dec. 14 .. ... 76deg. F. |8pm.—I1lpm. | 5l 40 1
_ © P P ‘ , LaBoraTORY NOTES.
Dec. 15 .. o 76 deg. F. 8 pm.— 9 pm. 57 46 1
‘ & P P l Entomogenous Fungus on Grubs.
.16 L. .. e, F. m.— . 2 45 17 . . .
Dec P TTdeg. F $pm—l0pm.) 62 | 45 | H Recent experimental work with the Samoan or Green Muscardine
| 170 131 ‘ 39 fungus (Metarrhizium anisoplicec Meteh.) has resulted in a 50 per cent.
| B infestation of grubs of our cane-beetle Lepidiota rothei Blackb. after

3 ~a period of twenty-eight days, the first larvae being killed and covered

; with fungus spores nine days after infection, while others succumbed to
~attack a fortnight later. Young larvee of albohirtum will be procurable
in about five weeks, when it is hoped to commence a series of experiments
similar to the above, to be continued throughout the larval stage of this
species. Methods of infection proving successful in the laboratory will,
if possible, be tested in the fields at a time of year when weather condi-
tions are propitious to a speedy development of fungus diseases.

Other influencing meteorological conditions are omitted here
the sake of brevity, but it may be mentioned that on the 16th (wh
62 specimens were captured) the trap was faced towards the centr
of the field, away from feeding-trees, with the object of attract
heetles that might he emerging among the cane. It was remarked thal
although they started to fiy at the time the lawp was lighted, at 7.20
pan, the first specimens enteved the trap on each of these event
exactly at 8 o’clock, from which we may infer that albohirtum does no
readily vespond to the intluence of artificial light until the last signs 0

day have faded, and heen replaced by a certain degree of darkness. Lepidoptera Attacking Cane.

Referring very briefly to the work of breeding and studying the
life-histories of economic insects affecting sugar-cane, I may mention
that during the past month adult forms of four additional species of
lepidopterous insects have been reared from larval forms.

ITaving obtained satistactory proof of the atiractiveness of artificia
light, the movewments and flight of the beetles whilst under influences
a phototropic nature were carefully studied; this being an impor?a
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ks, ln’nvjn}g 1111('10ub‘(odly that the beetle in qu.estion rcnmjns suscep-
8 fible to artificial light long after its emergence from the soil. It was
pecessary o sg*i‘ﬂo this point onee.and for all, ay i .thv event of its
having h-anspn-u.d ‘(hat. sueh }'eac’qon was operative for a few ho.urs
on]y,,_\'iz., ‘rho,ge nnmedmtely.tolloy\fl_ug emergence, as some entomologists
4 11;1\:1‘ thought ll'k(‘l.\'—ﬂl(‘ utility of this control met‘hod ‘\vould have .been
L erionsly curtailed ; whereas we now know that during favou rabl» nights
:  Jight is attractive to this beetle throughout its aerial existence. [t iy
The third species, Padraon ~ jmportant to note in this connection tl121t. an interval of two V.veeks or
marnas Fald., oceurs froly  ore must elapse between the acts of emergence and egg-laying, and
Cairns, Cape York, Kura L {hat the beetles do not as a rule all leave the ground on the same date.
Mackay, &e. (See Bull, No. ~ pe carly broods usually issue from ploughed land towards the end
of this Office for descript of November, appearing first in localities where the land is of & light,
of lavval, pupal, and im haracter. and a week or so after on voleanic and heavy soils. Finally,
stages, pp. 22-26.) an cmergence may oceur a little later from unploughed forest country,
The fourth lepidopteron] - Thus it hecomes apparent that .the lIllel}dllﬂl grower may be ealle‘d.upon
a most interesting moth-h 1o (lw‘u|‘\\'lﬂl two lots of adult females of albohirtum arising at different
: . e - (Polyocha sp.) which imes fron cultivated and fores!; lands, in which case the period pre-
POLYOCHA ST. (XWICK NAT. K)o ael. observed tunnelling the e ceding oviposition—the only profitable time for using light-traps—would
N o of yéung shoots of l?atoon ,newfmrily he pl'olong‘od for a month or even eight weeks, dating from

at Pyramid, occasioning injury identical in character with that cau the first appearance of the beetles.
by our large moth-borer, Phragmatiphila truncata Walk. Deseriptio
of the life-cycle stages of this insect will be found in Bull. No. 3 of
Office, pp. 10-11; and Bull. No. 11, p. 10.

Three of these are butterflies of minor importance belonging tg
family Iesperide, the caterpillars of which were found destroyiy
foliage of cane-plants near Babinda and at Gordonvale. One of ¢
so-called ““Skippers,” nawmed Telicota augias-kreffti Macl, has beg

recorded in Java as a can,
© pest; while another, Py
mathias Fabr., is known
attack eane in other count

[ am glad to be able to state that acetylene light appears to be
(ually attractive to both sexes of this insect. The proportion of females
aptured at light about the middle of last month (December) varied

from 20 to 25 per cent.; but three weeks later, early in January, catches
 during two consecutive evenings yielded 47 and 75 per cent. of adult
females.  These differences were in accordance with expectations, as,
althongh male specimens are known to predominate for a week or so
atter the first emergence, the sexes can generally be met with in about
qual proportions by the beginning of January, and towards the end of
~ that month previous conditions are often entirely reversed, and females
- become the more numerous.

EMERGENCE OF Li. FRENCEHI.

Two broods of our small reddish brown cane-beetle, Lepidiota
nehi Blackb., oceurred this season, the insects appearing first about
Christmas time and again late in January. (See p. 42.) On the latter

ceasion they emerged in countless thousands from forest country, grass
paddocks, roadways, &e., and attracted considerable notice. Some idea of
- their excessive abundance may be gathered from the fact that on the 25th
- instant four collectors in half-an-hour picked off 23 1h. of these beetles
from the fence of the Gordonvale Recreation Reserve in the centre of
the township. It takes on an average 475 specimens to weigh 1 1b. (more
~ than twice the number of albohirtum), so that the above-mentioned
~ uantity represented no less than 10,925 beetles. Apparently this species
- prefers to oviposit in uubroken forest land, &e., rather than cultivations,
Puorerroric REscTiON 0F GrREYBACK COCKCHAFER. E s {ﬂthuugh sometimes the grubs occur plentifully among cane-roots, and

3  inflict serious damage. ’

LARVA OF POLYOCHA SP. PUPA OF POLYOCHA.
E. Jarvis, del. B. Jarvis, dcl.

January 1915,

Observations regarding effects induced by acetylene light on al
‘of our mealy-back cockchafer, Lepidoderma albohirtum Waterh., we
continued at intervals, and yielded additional information of an inter
ing nature. On the 4th and 5th instant numbers of trapped specime
were found to be much rubbed, having evidently been out for s

[t is well to bear in mind that a thick growth of weeds is likely
to induce attack, and should on no account be allowed to oceupy land
intended for cane during the period when these beetles are engaged in
Ovipositing. Coa
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PorsoNnimvg tHE BERTLES.

The guestion of controlling our principal cane-beetle, Lepidode

albohirtum, by means of arsenical sprays applied to its varioug fou

plants, is receiving attention at the laboratory, and results of prelimiy,
experiments will be available for next mouth’s report.

In the event of an effective spray being discovered, this methe
of coping with the pest may prove of practical value, as it would ,’
be possible to protect a plantation of sugar-cane to an apprecig
extent by -poisoning the foliage of small feeding-trees reserved fopr gy
purpose in the immediate vicinity; and, if needs be, it might pay
plant clumps of the more favourite food-plants on headlands, ag
permanent trap-crop. One often notices great quantities of the 7bee
on ornamental figs around homesteads in the centre of cultivations, whe
trees of this kind happen to ocecupy isolated positions. :

An account of various experiments in this connection will be fon
in the following veport for February :— :

February 1915.
Experiments have been made at the laboratory recently to test thy

insecticidal effect of lead arsenate and other poisons on our greyha

cane-beetles. ]

Specimens were placed in cylindrical cages of perforated zing
fitting into flower-pots filled with moist sifted soil, and contai
sprigs of eucalyptus leaves standing in water. By this method beet
from field collections lived in confinement for a longer period than a
hitherto attained, the maximum duration in one instance being t
weeks. The investigation took the form of a series of fourteen separi
experiments, eonducted in the usual manner with a varying number
cages, comprising those with treated foliage and untreated cont
Results may be briefly summarised as follows, figures referring to d
to be taken in each case as being average numbers:—

Arsenate of lead 2 lb., mill molasses 1 1b., water 50 galls., pro
fatal after 9 days, during which time 69 beetles devoured 32 squ
iuches of poisoned leaves. A similar proportion of arsenate with
addition of 1-1b. of soap killed in 103 days, the latter ingredient seemi
being less palatable than molasses, as, although in this case 62 bee
were employed, they censumed ounly 24 square inches during a long
period. Stronger arsenate-molasses solutions were found less effects
3-50 and 4-50 strengths taking 10 days to kill, while the proportion
poisoned leafage devoured by the 52 beetles used amounted to about ha
that of shoots treated with the 2-50 1-molasses formula. Control 'Spec
mens, 30 in all, feeding on unsprayed leaves, lived 14 days, and did
eat more food proportionately than beetles confined with poiso
foliage. : :

) The above results are applicable to the latter half of the insect
aerial life, but may be considered as fairly conclusive. It is interestin
to note that out of 276 beetles—part of the number used in this experi
ment—collected between 27th January and Sth February, 196 were
females and 80 males,

Barium chloride, 2 per cent. solution (6 1b. in 30 galls. water) ga
negative results, and apparently made foliage distasteful. ¢

the a crage

45 untreated foliage.
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Other esperiments started early in the month had to be discon-
tinued :1hout_the 17th instant owing to a scarcity of beetles, due to the
oecurrence of abnormally hot weather from 4th to 15th February, when
maximwmn shade temperature at the laboratory was 94.8
deg. vy heat and 87 deg. wet bt}lb. Under such trying conditions,
control specimens, 40 in number, lived only 7 days instead of 14, and
final cosults were rendered indecisive.

A few noteworthy conclusions, that will doubtless facilitate future
research, may be deduced from the foregoing experimentation :—

In the first place we find that this cane-beetle does not, like some
insects, exhibit a keen sense of diserimination in the choice of food,
but on the contrary appears comparatively indifferent as to its Hlavour,
being as ready to devour leaves sprayed with poisons, molasses, &c.,
Such impartiality is not wholly surprising when
one considers the insect’s wide range of dictary, and that about thirty
different food-plants have already been recorded by wus, comprising
eucalypts, acacias, figs, and a variety of shrubs, many possessing distinc-
tive flavours. Secondly, we may conclude that lead arsenate, although
slow in producing the desired effect, would probably be serviceable if
applied to trap-trees, &ec., immiediately after the primary emergence of
heetles in November, since under normal conditions food is partaken of
directly after copulation, and oviposition does not follow until about a
fortnight later. Tt might be worth while testing the action of this
arsenical in the field, although further investigation may soon lead to
the discovery of a more efficient spray, one that will kill in three or
four days. It would certainly be advisable to resume the study of this
important branch of control next summer, at the earliest date possible.

March 1915,

During the coming autumn and winter it is proposed to investigate
some of the more promising methods of coping with the grub stage of
cane-beetles, and it may not be out of place in the present report to
introduce this side of the question to our growers, by briefly enumerating
the various recognised control measures that may be brought to bear
on such research work, and which, employed collectively, could hardly
fail to produce beneficial results.

T have previously pointed out (p. 3) that ideal methods of
combating this notorious insect are admittedly those in which we succeed
best in preventing oviposition, by destroying as many egg-laden females
as possible; but at the same time it would be as well to bear in mind
that the greater length of the larval condition compensates to some
extent for its being of secondary importance, since it enables us to
practise control measures throughout a period of nearly six months, at
a time when the sphere of action of this pest under the ground is greatly
restricted, and it is subjected also to the injurious influences of various
forms of climatie and natural econtrol which do not affect the beetle state.

In the list given below T have attempted to arrange the principal
preventive and remedial methods in numerical order of merit, deter-
nined by their relative claims to efficiency and practicability, although
irrespectively of economic value at the present time. No. 3, for example,

B
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CoNTROL OF GRUB STAGE.

A LFew Remedial Methods.

1 Tncorporating with the whole of the soil, during ploughing orv other
cultural operations, some enduring substance (pretevably cheap

and non-poisonous) that shall prove quickly fatal to grubs, and at
the sane time possess manurial propevties,

The application to cane sets or planting furrows of an inexpensive
Jeterrent, sutficiently obnoxious and durable to protect a limited
area containing the main roots from invasion during most of the
growing seasou.

[inigation of the soil with a gas deadly to animal life, but having,
if possible, a stimulating effect on vegetation.

Applying insecticidal solutions to the main roots by pouring same
into a trench against base of stools.

COCKCHAFER

(‘ollecting grubs by hand whenever possible, hoth from behind the
plough and under trash in wet weather.

Labium (lower lip).

Working the goil at a time when grubs are lying near the surface,
viz., a few days after rain; in order to expose them when possible
to intense solar heat, and to attacks from insectivorous birds, &e.

Eneouraging vigorous root development, and conditions favourable
to congervation of moisture, by judicious manuring and thorough
cultivation.

Maintaining the soil between young plants in a friable condition
by frequent working, directly after first appearance of the beetles.

[nfecting the soil artificially with the Green Muscardine fungus
or other parasitic diseases that may be found readily procurable
and sufficiently effective.

MOUTEL-PARTS AND ANTENN.E OF GREYBACK

)) Promoting the protection of all indigenous grub-eating mammals.
and birds; together with the preservation, when feasible, of insect
enemies of cane-beetles.

{11) The introduction into Queensland from other countries of special

i parasitiz and predaceous insects known to attack cane-grubs.
RS closely related to our own species of Scarabmidwe.
¥ 2 iy

» Other methods of controlling the grub stage of cane-beetles could be
MEEE™ mentioned, but those enumerated above will enable growers to realise

- the nature of operations likely to be serviceable when fighting the
larval form of this pest.

: While striving to attain ideal results from an application of such
- Speculative remedies as Nos. 1, 2, and 6, we must not neglect the claims
of more practical though ecommonplace control measures, some of which,
in addition to being easily carried out, cost comparatively little, and
- are heneficial both from a cultural and an entomological standpoint.
_ (b’(’(' Nos. 5, 6, 7, 10)

All influences affecting the economy of cane-grubs as a direct result
of agricultural operations should be closely studied, the probability being
. that future developments in this connection may lead to issues of the
first importance.

is already extensively practised, and of considerable importance; b
theoretically, No. 1, which is still in the experimental stage, must ul
mately prove superior to No. 3, as under such ideal soil-treatment many
cane-grubs would succumb a few days after hatching, and the remaind
before heing able to work appreciable damage. On the other hand grubs
exposed to view while ploughing, pulling up stools, &e., represent bu
a small proportion of the number actually present in the soil, and mor
over, being of fair size, have already injured the crop.
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NO

hoh larva being confined in a specially designed cage of perforated zine
3 od with goil, that while preventing extended movement in a horizontal
rection allow it to descend vertically to a depth of 9 inches, or

to within an inch of the surface; and at the same time engured

Results brought about by such factors, for instance, as the Dhysi
character of soils, cultivation, manuring, &c., ave naturally inflyp
more or less by the weather, which tends to regulate the position

subterranean movements of grubs, thereby atfecting indirectly the <eend i : , . .
of their pavasitic enemies. ‘ < L ontinuots natural conditions with respect to drainage, moisture,
. . ' arature, &
A large percentage of cane-grubs perish annually as a neee empert

Examined on the 12th instant (9 days later) the entire soil was found

re ov less impregnate'd. with the odour ot the deterrent, to a distance
£ 1 foot on each side of injections. Lavve placed at distances of 6 and
mches were dead and dlsc.olou?ed, those at 9 inches dying but able
0 move convulsively, and those a foot away alive and appavently healthy.
(pubs situated 9 inches from the chemical succumbed on the 18th instant
§(aft91- 15 days), while those at a distance of 1 foot, and control speci-
*ens, continued unaffected throughout the experiment. This test was
epeated later with practically identical results; and further trials, in
Rhich the injections were reduced to 80 grains placed 1 foot 6 inches
part, nlso proved satisfactory.

outeome of the controlling influence of various natural laws, degie
to prevent their undue increase. Unfortunately the establishment
artificial conditions, and eonsequent destruetion of the native flory g
vast tracts of country, have interfered with the complex workine 4
these laws, with the result that our greyback beetle and other ing
being indueced to substitute cultivated plants for their natural foo(

gradually acquired a liking for the former, and become serious pés

April 1915,
A New FuMmiganNT For CANE-GRUBS,

In November last a sample of para-dichlorobenzene was forward

: - . ’ith re he rat rati £ a-die N >
to us from the Sugar Bureau for experimental purposes. 3 With reference to the rate of evaporation of para-dichlorobenzene, T

bserved that in dry weather }-oz., after being 15 days underground
t a depth of 7 inches, subjected to an average temperature of 69 deg.
., weighed 3 seruples 5 grains, thus indicating a loss of nearly 50 per
eent., hut did not actually disappear until the end of six weeks. Better
esults could probably be obtained from injections made of a single
Jump like a ‘‘“moth-ball,”” as in this form the same amount of chemical
might Jast two months or longer, while its application would be simplified.
nder wet conditions both evaporation and soil-infection were retarded.

The following details will illustrate some of the methods employ
in this investigation:—As a preliminary test, six cane-grubs were
fined in a closed cage holding 54 cubic inches of sifted soil, with w
had been mixed 15 grains of the deterrent (1 oz. to 1 cubic foot). A
two and a-half days all larve were dead and partially rotten.
This experiment was repeated on three subsequent occasions 3
similar results. :

On 27th February, eighteen large grubs were placed in an open ca
containing one cubic foot of unsifted soil, infected with half-an-oun
of coarsely erushed para-dichlorobenzene. Thirty-six hours later thy
had succuunbed, and the remainder were lying motionless as thoue
paralysed; all dying in less than a fortnight. .

: Tt is worth noting that the deterrent odour remaing in the ground
Jong after complete evaporation of the fumigant. Soil under cane-stools
freated 5th DMarch was still strongly infected on the 8th May, three
weeks after the chemical had disappeared; from which we may assume
that o limited area of such contaminated soil—comprising, say, a strip
at least 1 foot wide—would continue to be repellent until the odour
became less decided.

Para-dichlorobenzene is sold in the form of irregularly shaped
in the open i - crystalline nodules, possessing a somewhat pungent but not unpleasgnt

' . . . 3 ~ odour, not unlike that of benzine, and differs from naphthalene in being

A plot of red voleanic land wag accordingly dug 9 inches dee ~ semi-transparent, duller in colour, and not flaked.

row of four months’ old cane-stools planted, and on 5th March the ’ ’
treated with a series of }-oz. injections, inserted 1 foot apart in a stra
line on each side of stools, 6 inches from same and 7 inches in dept
About 50 grubs were then placed a couple of inches below the sur
above injections, and the ground left undisturbed for a fortnight.
the expiration of that period a faint odour of para-dichlorobenzene
perceivable in the soil at a distance of 15 inches from injections,

Tests were then applied to determine the effect on larve of isolat
injections of the chemical in erushed form, administered at vari
depths ; and these trials proving satisfactory it was decided to experime

4 The price before the war was stated to be about 6d. a pound, and
- at this rate it would cost 30s. to treat an acre with injections of 80 grains,
- placed 18 inches apart under each row of cane; or 44s. for the same
- number of }-o0z. injections.

Para-dichlorobenzene should also prove serviceable as a repellent
1 - against oviposition, it being exceedingly improbable that our greyback
strongly impregnating to the full depth of the digging a strip of la - cane-beetle would either enter or deposit eggs in soil contaminated with
2 feet wide. Examination revealed the presence Of a few dead e 1 an odour fatal to its Offspring. Th]_s question is hkely to prove Of
the living ones having apparently been driven from the infected ar . exceptional interest later om.

The cane plants continued perfectly normal, and were rooting freely. 4

With view to determining the action of this chemical on l:
compelled to remain under its influence, a plot of ground was prepar
on 3rd April by being dug 9 inches deep, allowed to settle for a fi
days, and treated with a single line of }-oz. injections placed 1
apart and 5 inches beneath the surface. Grubs of the greyback cal
beetle were then buried in the soil at various distances from the chemie

~ May 1915,
CoLLecTioN oF IngEcT PESTS OF CANE.

. I wish to state that a number of pinned and mounted specimens of
Insect pests associated with sugar-cane have been collected by us during
the past nine months, comprising 1,056 specimens, representing 425
distinet gspecies. Forty-nine of these are more or less injurious to cane,
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etim. whose neck had been severed to enable the elaterid to push its
3 l:e‘ltl rhrough the thorax into the abdomen for the purpose of imbibing
the qecenlent contents.

The record of mortality mentioned above was attained by larva
confined at close (uarters with their prey, in cages holding 54 cubie
; E ohes of soil.  Under normal condl.tlons, however, they would be com-
Eraterid Larvy ATTACKING GRUBS. A elled to hant for grubs by tunnelling through the ground, and might
Et times have to t‘ravul several feet before locating one; so that normally
the pereentage of grubs destroyed would necessarily bo}l(})wer than that
~ obtained in the laboratory, and would also vary in different districts
according to degrees of infestation. In localitics like Greenhills, where
goil conditions are congenial and grubs frequently oceur in excessive
~ umbers, this predator should be very much at home, and able to do
great cxecution. Apart from economic cousiderations, the breeding of
~this beetle and study of its life-eycle will prove of scientific interest.

and 34 beneficial, while the remainder comprise miscelluneous gy
either closely related to the foregoing or incidentally asso«iatedp
them. The work of rearing and studying the life-history of Searabm
affecting cane is being continued, and experiments have been commey
with a view fo acquiring intormation vespecting parasitism in
connection, :

Referring to the question of Useful Insects—a matter not hithe
dealt with in these reports—I may mention that the larval form of
eminently predaceous beetle (Agrypnus mastersi Pase.) has heen yp
continuous observation at the laboratory since November last.

y Mr. R. Tllidge, of Brisbane, a well-known entomologist and authority
~ on the habits of our Queensland Elateride, informs me that four of our
Jarge arboreal species, belonging to genus Alawus, are predatory on various
Jarge weod-boring beetles (Cerambycidae). Ile has frequently observed
Jarvee of Alaus gigas inhabiting tunnels of its host (Batocera sp.) and
 attacking grubs, pupe, and even newly emerged imagos of this beetle.

It may be mentioned, too, that a predaceous elaterid (Pyrophorus
luminosus) is known to destroy grubs of May beetles (Lachnosterna) in
the canefields of Porto Rico.

PREDACEOUS LARVA OF ELATERID BEETLE (NAT. SIZE).
Photo., W. . Dormer,

 June 1915,
New Li¢aT-TrAP FOR CANE-BEETLES,

As a result of certain field experiments conducted during November
and December last, acetylene light was proved to be very attractive to
large but fattened ‘‘wire-worm,’’ both sexes of our prineipal eaneibeetle throughout its aer@al existence,
highly polished dark yellowish-brown hot - such reaction, however, being considerably inftuenced by various meteoro-
and formidable sickle-shaped jaws. A spi = logical apd_othgr conditions. _The moyements of _the beetles \yhlle flying
men collected on 6th November, 1914, k near artificial light were studied, pal.-tle'ularly their manner of approach-
and devoured no less than 126 large ing the trap and behaviour when within a fooft or so of the flame; and
grubs and 4 greyback beetles duri certain conclusions arrived at regarding the kind of .design most _hkely
period of seven months, and is still (4 to produce a serviceable light-trap, and the conditions under which it
June) in the larval stage, and as greedy might be expected to yield payable results.
ever.

This elaterid iz extremely voracious, attacking both larval and
forms of our cane-beetles. Tt occurs sparingly in voleanic and
soils around Gordonvale, and in general appearance is not unlike a -

As an outecome of these observations an entirely new form of light-

When first canght it measured a trap will be eonstructed for trial during the coming season.

2% inches in length, so had doubtless pi
viously aceounted for numerous grubs,
growth during confinement has been §
and in spite of so liberal an allowance:
food the larva has grown only one ineh
seven months.

Sueh contrivances usually aim at capturing the insects simply by
means of a shallow tray or pan containing water covered with a film of
kerosene and placed under a strong light. This method, however, is not
to he commended in the present instance, for the following reasons:—

Firstly, it entails extra labour and expense, which although small
would nevertheless be a consideration when dealing with a number of
traps. Secondly, it would destroy a certain proportion of nseful insects,
hoth parasitic and predaceous, which help to control not only the cane-
heetle in question but a number of other insect pests of sugar-cane. In
this connection I may mention that a well-known enemy of cane-grubs
(Campsomeris tasmaniensis Sauss., the common “Digger-wasp’’), and
probably a beneficial cockroach (Ellipsidion pellucidus Brunn) which
frequents foliage of sugar-cane, are attracted to artificial light. An

) Additional smaller specimens
ELATERID BEETLE (NAT. SIZE). . » :

Phots, w. 0. pormer.  COllected on 16th November, 1914, and

» to the present two of these have betw

them killed and consued 206 cane-grubs and a few beetles.

I was fortunate in observing one in the act of eating a cane-be
that had been placed in its breeding-cage. About one-third of
wire-worm’’ was buried out of sight in the body of its unfortur
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arboreal species of earwig also, which I believe to be predaceous on small
lepidopterous larve of at least one of our cane-pests, flies to light in '(rr A
numbers. SECal

Lepidoderma albohirtum responds to the stimulus induced by gee
lene light from a considerable distance. It rarely flies divectly uintotl:h
flame, bpt when within a few yards approaches in an erratic mann 3
by a series of short flights, settling at brief intervals on the ground cmplex to admit of anything like full discussion in a monthly report,
on cane-plants, and finally, as though struggling against the phototrq blt p[ mav mention that results are entirely dependent on certain
mﬂu_ence, plunging headlong downwards at a distance of about g o Saflgences ‘arising from the operation of various natural laws governing
or e}ghteen inches from the light. Our new trap will be fitted with ; i “, movements of inseets.  IFor instance, we find that artificial light,
landing stage designed to take advantage of the above habit and impy ilst vepellent to some species, is more or less attractive to others.
diz}tely capture all beetles that may settle or fall upon it. Suitah ‘
exits, however, will be provided for useful insects, as predaceorts ground.
beetles (Carabide), and the various hymenopterous parasites. The glass
screening the flame will be inclined at an angle caleulated to thy ;
bectles dashing against it into the trap.

preliminary trials respecting No. 2 were started last November, but
B ave vot hitherto alluded to these experiments, although of opinion
Ehat such worlk may prove of great value and well worth following up.
This field of research is especially fascinating from a scientific
pdpoint, seeing that it calls for a knowledge not only of entomology

t of biochemistry, physies, &c., & Such a subject is of course too

The moth or beetle that flies into the Hame of a lamp must not be
jeld accountable for such action, as it is merely responding to influences
or which it has no control. Similarly, decaying animal matter emits

odour which compels blowtlies and other insects to approach and
ttle on it, and while under such domination to deposit eggs, that later

will produce maggots destined to serve a useful purpose in the
conomy of nature. We may therefore reasonably assume that the
novements of our mealy-back cane-beetle are governed by forces that
srobably exercise important influences on the tlight of the adult female
hrior to oviposition.

oW

CoNTROLLING GRUBS, &C.

Recent experiments in connection with control of the grub form ¢
albohirtum have, for the most part, given negative results, but, althoug
in a measure disappointing, such work in reality serves a useful purpo
by directing investigation into other channels, which during the gradu
process of contraction must eventually come to a focus somewhere, and
in all probability reveal a pathway to ultimate sucecess. ,

(ane-growers might render valuable assistance in this connection
§ they wounld occasionally watch the beetles whilst swarming at dusk,
md in the event of noticing abnormal numbers congregating on the
sround either close to the house or in the field, as though attracted to
4 particular spot or portion of land, &e., communicate at once with the
entomologist.

Methods 1 and 3 have alveady received a little attention, and appear
rthy of future investigation.

‘Whilst stationed at Gordonvale I have sought to embrace prese
opportunities for studying the life-history of all insects found affectin
cane, the majority of which, although of minor importance, include
few decidedly injurious species and several hitherto undescribed form
Such knowledge is, of course, essential to a comprehensive survey
the cane-grub problem, since methods of control proving effective against
one kind of pest may eventually be found to destroy certain natura

A A ¢ . y August 1915,
enemies of some other and perhaps more serious cane-insect.

INFLUENCE OF WEATHER ON CANE-BEETLES.

The present season is unusually interesting owing to a continuance
of dry weather, and consequent establishment of abnormal climatic
~ Arrangements are being made to conduct a few initial experiments: conditions which are certain to have an effect on the economy of soil-
in connection with oviposition, and to resume research work eommence - {requenting insects.

last season relating to control of the adult beetles. . 2 In a previous report (sce pp. 4-5) when alluding to what I have
- termed Meteorological Control, it was mentioned that, during September
~and October 1914, larvee of albohirtum had pupated unusually near the
,surfuve, large numbers having been ploughed ap on voleanic soils.

July 1915.
MEeTHODS OF FIGHTING THE GREYBACK.

The period immediately following the primary emergence, and
lasting about a month, is naturally of great ecomomic importance,
embracing as it does both the egg and imago stages, and therefore atfor:
ing possibilities of getting at the root of the trouble by preventing
deposition of the eggs, or destroying them before they hatch. e

=

This exceptional circumstance was probably due to the abundant
rainfall experienced at Gordonvale during August 1914, thirteen days of
vhich were wet, the registered precipitation having exceeded the average
for that month by 3-45 inches. Tt has already been pointed out that
exeessive wet about that time of year tends to induce grubs to pupate
near the surface; and, should hot weather set in shortly after pupation
and continue for a month or so0, great numbers of pupw lying in Jight
voleanic and sandy soils under seed-cane would be likely to perish,
owing to the earth overhead becoming dry and hard before they were
able to transform into heetles. Unfortunately, as foretold in a previous
monthly veport (see ‘' Australian Sugar Journal,”” vol. vi, p. 629),
- turther rains about the end of October 1914 put an end to our hopes in

Tt is hoped that these experiments will to some extent test the
value of the following remedial methods applicable to the heetle and
egg stages:—

(1) Trapping beetles by means of artificial light;

(2) Trapping beetles by the use of attractive odours;

(3) Preventing oviposition by poisoning the female beetles;

(4) Preventing oviposition by means of deterrents applied t
the surface of the ground, or fumigants injected into th
soil ¢lose to cane-stools.
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this diveetion, by maintaining ideal soil conditions for the development of
cane-beetles.  To the occurrence of this later rain must, [ think ¥
attributed in great measure the severity of the revent outbreak at (I‘I"‘

hills, where no less than 25 tons 11 ewt, of grubs were collecte(] tiur‘i‘
Marvch, April, and May, 1915, at a cost of £748 sterling. gt

he
This serious monetary loss might have been very considerably.
reduced had the dry weather continued throughout October 1914 3
A ;)

y

‘With regard to the present season, no rain fell at Gordonvale 1;

month (July), and, as an outecome of prolonged dry weather, gry
infesting light soils started to pupate about the middle of August t{h :
weeks earlier than last year. Wishing to find out the position of pu
of albohirtum, tests were applied on the 3rd instant to a plot of affectes
land, by digging a number of pits 5 fect square by 2 feet deep at varyin

distances apart. The first four holes contained collectively 23 pupm
4 larveae, and 1 beetle of this species, besides 32 grubs of other Scarabaidy
(principally Lepidiota frenchi Blackb.), in various stages of growtk
No pupa were unearthed nearer than 1 foot from the surface, and noy
deeper than about 15 inches. The majority were lying in earth neayl
dry. A month later further tests were made on the same piece of lan

when it was found that the soil had become still drier, and fully 20 p
cent. of the pupe perished; while the remainder had transformed iy
beetles which were resting in the pupal chambers awaiting the arriy
of rain sufficiently heavy to soften the ground and enable them to ese
to the surface.

Should the present weather conditions continue, it will be interest
to note the effect of drought on these adult inseets imprisoned in thy
subterranean cells.

September 1915,
CoNTROL OF GRUB STAGE.

Studies relating to the control of our common cane-beetle Lepide
derma albohirtum during its grub stage are being continued, experime;
tation having for the most part been confined to the trial of varior
poison baits. This interesting branch of researeh will be carried on :
long as possible, but the majority of larvae will soon be pupating, a
in some districts have already gone down out of reach of the plough.

AUSTRALIAN SUGAR PRODUCERS’ ASSOCIATION AT MOSSMAN.

Towards the end of July I attended a conference of the Austral
Sugar Producers’ Association at Mossman, and read a paper embodyi
an account of the various activities of this Experiment Station durin
the past ten months,

The reading of this review was followed by discussion, when, speal
ing of predaceous insects, I pointed out that action in this direction, v
propagation and distribution, was not always advisable in the case 0
indigenous species, owing to the repressive intluence exercised by their
hyperparasitic and other foes. 4

Knowledge of this fact, however, need not cause us to wholly
neglect the utilisation of Australian parasitic or predaceous species, OF
regard such methods as being invariably beyond our control. It is not
mreasonable to assame that in a vast territory like Queensland, supports
ing thousands of useful insects inhabiting widely separvated distriets,
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izht be able in some cases 10 derive assistance from an introduetion of
aseful native species of local oveurrvence, provided they were transferred
{romnt considerable distances, and without their hyperparasitic and other
pmuml e1eInies.

A an ingtance in point it may be mentioned that a chaleid pa 'asite
(Nusonla brevicornis) of our formidable sheep-maggot Hy (Calliphora
jufifacies), discovered by the writer in Central Que}mslandj 10th October,
1013, is at present being extensively bred at the 'bre\mrmm laboratory,
New South Wales, and has already been distributed to many oﬁ the
fv-infested sheep stations, being consideved to be an important factor
i reducing the nambers of these destruetive blowtlies.

Allusion was also made at DMossman to the matter of proposed
importation from other countries of such useful insects as digger-wasps,
which are known to be enemies of Scarabeidwe closely related to our
own cane-beetles.  Other matters were brought up, one Qf Wh}ch referred
to the apparent scarcity of grubs in certain dlstr}cts' i‘rpm causes
unknown. We hope to find time to investigate cases 'ot this kind, which
may afford some clue of decided value. In some instances, however,
queh immunity may reasonably be attributed to_u_nsmtabﬂﬁy of the soil,
or absence of food-plants of the beetle in the vieinity of plantations, or
possibly to a natural non-oceurrence of the pest, due to adverse climatie

influences.

Qctober 1915,
EMERGENCE OF BEETLES AT BABINDA.

On the 8th instant 21 inches of rain fell over the Babinda area,
and the following evening cane-beetles were reported to have appeared
in enormous nwmbers, justifying previous econclusions as to the
probability of emergence being exception-
ally early this season, on acecount of the
drought.

At Deeral and MeDonnell’s Creek
three species were in evidence, the most
plentiful being Lepidiota caudata Blackb.,
a dark reddish-brown beetle, slightly
smaller than the greyback but consider-
ably larger than L. frenchi. Tt probably
hreeds extensively in scrub lands, where
it is said to do as much if not more
damage to cane than the notorious grey-
back cockehafer. Its near relationship to
the latter species, prolifieness, together
with the large size and voracity of its
grub, all point to the possibility of )
cawdate becoming a serious cane-pest. It is proposed to make a special
study of the larval condition of this beetle during the coming season.

Lepidiota coudata Blackb.
ihoto., W. C. Dormer.

Another inseet associated with caudate at Deeral was Anoplognathics
punctulatus Oll, a dark, shining, golden-green species, allied to our
so-called “Christmas Beetle,”” but much smaller. Although adults have
heen previously noticed in canefields, the grubs of this beautiful insect
have never been found under stools eating the roots, so that punctulatus
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cannot at present be justly included in our list of Scarabaida attackin
sugar-cane, and is not, in my opinion, likely to becowme troublesome
the future. :

Brrecr oF DrRY WEATHER OoN BemrLis 1N Pupan CrLLS.

An intervesting circumstance regarding the effect of drought condi-
tions on cane-beetles unable to tunnel through dry ground has just been
At Gordonvale, weather conditions are unchanged, little or no g prought under my nohc;:. It appears that while preparing voleanic
having fallen here during this month (Oectober). soil for vane—plan’rlngbat Carrah Estate, Meringa, about the 28th instant,

; 3 - > orevbacly cockehe W@orar > 11 117«

Despite abnormal dryness, however, beetles that transformed ahogg. oz B ‘de}}ddnﬁle‘\l/) f}fl\ imkrﬁldte{ s were turned up in the drills, no

the middle of September have managed to keep alive for over six weeks. plivis ()nfsot)e‘lnb 100 15 L11v§( i 1y 1le depth Ot} pluughmg on this occasion

o . . . . - S as X \ Lair 3¢ ar 2 rrac y 3 5

and are still lying in their pupal chambers at a depth of 9 to 12 ineho was f)llt{l? £ 1 tg 11 nc. o‘du..) oose near the sum.dge but very dry. As

below the surface. Unless heavy rain softens the soil before the end g previousty {epOl}J e (paoe. {’ pupe of this species assumed the adult

November a large percentage of these beetles may perish, while th or inaga form about the middle of September; from which we may infer

able to emerge, being much weakened, may lay fewer eggs than us ‘10 5. that in certain soils this beetle is probably unable to remain alive under-
ge, > g ual. ground during dry weather longer than about ten weeks.

November 1915. IPurther details in connection with this matter are reserved for my
next report.
Frigar or CANE-BEETLE INFLUENCED BY ToroGrRAPHICAL CONDITIONS,
An inch of rain was recorded by the Mulgrave MIill during th
month, the fall varying in different localities but being insufficient #
establish soil conditions suitable for a gencral emergence of greyback
heetles.  Two root-eating Scarabide of minor economiec importance,
helonging to the genera Dasgynathus and Anomala, appearved in can
fields about the 15th instant.

It has been deemed advisable to commence a study of the topography
of Gordonvale, in order to determine as far as possible the relation of
topographical conditions to influences exercised by various forms
agricultural and natural control. The importance of this branch
research cannot be over-estimated, since it affords a means whereby v
may arrive at a feasible solution of such questions as the following :—

(1) Why did our greyback cane-beetle attack sugar-cane in t
first instance?
(2) Why do certain localities, as Greenhills, &e., remain seriously
grub-infested, while others are either unaffected or compara
tively free from attack?
(3) Why are canefields in certain limited areas quite free from
grubs, but adjoining plantations either permanently affecte:
or liable to gross infestation for a few seasons, followed
long intervals of freedom from the pest?

A detailed account of observations in this connection will form
matter for special report later on; but it may not be out of place at
present to allude very briefly to a few significant phases of the questio
Referring for example to the destruction of feeding-trees as a mea
of repression against the adult beetle, the success of this procedu
depends to a very great extent on such factors as the geographical post
tion of an affected area, its surrounding geological conditions, and the
character, disposition, and relative abundance of timber in the vicinity
This being so it follows that, although of importance as a practi¢
remedy, an indiseriminate cutting down of all trees, even though includ
ing food-plants of the beetle, would not prove beneficial in every ca
Such action indeed, instead of affording relief, may in some instances
even tend to aggravate the evil.

T am indebted to the courtesy of the manager of the Mulgrave Mill
and various growers in the distriet for information respecting degre
of infestation in different canefields, and other details of a more or less
helpful nature.

. December 1915,

From one to two inches of rain fell at Gordonvale this month,
between 11th and 12th instant, and was at once followed by a primary
~ emergence on volcanic soils at Meringa of the cane-beetles Lepidoderma
albohirtum and Lepidiota frenchi. The former was fairly abundant at
Carrah HEstate, but had the season been a normal one would probably
have appeared in greater numbers. Unfortunately the most favourable
time for experimentation with light-traps, viz., throughout the week
immediately following emergence of heetles from the soil, happened to be
moonlight; so it was decided to experiment during this period with
~ various bait-traps in hopes of discovering one that might prove attractive
to the adult insect.

EXPERIMENTS WITH AROMAS.

Eighteen different odours were tested, both alone and in combina-
~ tion, including oils obtained from plants closely related to those upon
which albohirtum is known to subsist; but no definite positive reaction
was noticed.  We must not, however, expect speedy results from this
method of control; in fact, the possibilities of its ultimate success are
somewhat uncertain.

Had our enemy heen a moth or dipteron (two-winged fly) the task
would perhaps have heen simplified, as many such insects are very
susceptible to odours emanating from vegetable and mineral oils.

The cane-beetle in question is a sleepy sort of creature at the best
of times, its motions even when on the wing being lumbering and ill-
directed. DMoreover, its wide and varied range of dietary tends to
curtail the chances of our being able to induce reaction towards sromas
resembling those associated with the food-plants of this pest. Experi-
ments just made at our laboratory, however, have demonstrated the
susceptibility of albohirtum to various aromas. Details need not be
given here, but I may mention that the beetles reacted very noticeahly
and at once to the odours of cajeput oil, acetic acid, carbolic, and nitro-
benzine, but were most strongly affected by oil of almonds. They were
not in the least influenced by such substances as oil of cloves, fish oil,
or even the pungent fumes of formalin 40 per cent. strength. Knowledge
of the above facts justifies us in assuming that reaction of a positive
nature is, at any rate, within the bounds of possibility, and should
encourage further research in this connection.
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Discovery of an attractive substance would, I feel sure, go a lon
way towards solving the cane-grub problem. Onece succeed in luring tha
beetles to a given spot and their capture by niechanical methods woulq
prove a simple matter. This method of repression is being suceesstully
practised in parts of Kurope, where bait-traps are extensively useq
against a formidable vine-moth (Clysia ambiguella). At a vineyard in
France, for instance, during 1913, some of the catehes per acre were from
1,200 to 2,400 of these moths, the greater number being females eaclh
capable of laying from 120 to 170 eggs. b

The aerial movements of our cane-beetles are certainly intluenced
very sensibly by (1) topographical conditions, (2) the presence and
position of feeding-trees, and (3) the mechanical nature of soils. g

)

InTERESTING INgTANCE OF CLiMaTic CONTROL.

A noteworthy instance of direct natural control brought about by
hot weather occurred towards the end of this month. On the 19th
instant we experienced a maximum shade temperature of 95 deg. K,
followed next day by 98 deg. F., the wind being from the warm quart
(north-west). :

During the morning of the latter day cane-beetles (L. albohirtum)
became strangely agitated, and instead of remaining as usual on the
food-plants were observed by my assistant, Mr. A. P. Dodd, to be taking
short erratic flights and congregating on the shady side of tree-trunks,
apparently trying to discover some cool resting-place. Later, in th
afternoon, a party of blacks at Meringa told the manager of Carrah
Estate that large numbers of cane-beetles were dying and dropping
from the trees. Finding their account to be correct, Mr. Greenawa
communiecated with this office, and the matter received personal invest
gation. Upon reaching the locality in question the ground was seen fo
be strewn with dead greyback beetles, mostly under or in the vicinity o
Moreton Bay ash trees (Eucalyptus tesselaris). No less than 25 were
collected from beneath one gum-tree of medium size, and in a space
containing two square chains, taken at random on forest land, 93 were
picked up. Of these 27 were males, 49 females, and the remainder of
indeterminate sex owing to their having been partly eaten by ant:
The above area was hastily examined, so no doubt we overlooked man
specimens hidden among herbage, &c.

The occurrence of such heavy mortality is very interesting from
the fact of its having happened about seven days after emergence of
these beetles, and consequently before they had had time to oviposit.

I dissected several, and in all specimens examined found the ovarie 1
only partially developed. Two beetles contained 27 eggs each, most of
which were move than half-grown. g

Ece Srace or GREYBACK COCKCHATER.

January 1916. b
Iield investigations in connection with the oviposition of our grey- .
back cane-heetle proved disappointing, a single batch of eggs having
heen unearthed by Mr. A. P. Dodd, as a result of examination of about
150 cubic feet of ground. These eggs to the number of 15 were deposited
loosely at a depth of 5 inches, and almost directly under the centre of a
stool of ratoon cane. It was hoped to have secured sufficient evidence
to warrant the publication of recommendations regarding control o

- the
-~ taneously, and
- lormal conditions, a few additional eges may be laid loosely in the soil
ether singly or in small batches of three or more.
f‘)g“}11<?1‘.cornprlse twelve ovarian tubes (fig. 1),
2 of which,
a!’ﬂl“si.i from the oviduets continue quite small.
- the main
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e
(his stage by the practiee of certain cultural methods. Such advice,
Jowever will nee:d to be postponed until next season, when we expect
to obtain conclusive data on this important matter.

Breeding experiments for the purpose of determining the number

L of egus laid at the one time, and whether a heetle deposits more than a

single batch, yielded evidence of a somewhat indetinite nature, the

Embers laid by different individuals varying from 10 to 26.
:

OVARIES OF “ GREYBACK."
4. Terminal chamber.

1. Ovarian tube.
. Oviduct. 5.
. Copulatory pouch.

Immature egg.
6. Spermatheca.

. Jarvis, del. original.

2
a
3

As a resultl of numerous dissections I am ineclined to believe, from
strueture of the ovary, that most of the eggs usually mature simul-
are deposited in one large batch of 24, after which, under

The two ovaries
each holding 3 eggs,
as already mentioned, develop first, while the other 12
) After deposition of
batch of 24 these others may develop, some days later.
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Examination of the ovary of a beetle which died in confinem,
after laying 26 eggs revealed the presence of an additional 9 in difg
stages of growth. Under natural conditions some, or perchance g
these might have found their way into the soil before death of the famy

About 350 young lavve were hatched from eggs laid by grey
beetles confined at the laboratory during December and January
will be used in future experiments relating to control of the grub ;
of this pest.

ErrEcT oF LARVICIDES ON CANE-GRUBS.

February 1916.

Reseaveh work regarding control of the grub stage of our
beetle is now in hand. A number of experiments in this conne
were carried out last season, but being of a preliminary nature wer
reported.

The study of larvicides has been continued, as, although thig
of control is of secondary importance, there are times when lin
areas of grossly infested soil may be profitably treated with insecti
solutions. The following chemicals were found to exhibit larvi
effects worth mentioning :—

(1) Creolin (1 pint in 50 galls. water), applied to grubs in e
of soil at the laboratory, proved fatal to 100 per cent. Its action
rapid, larvee being found partially decomposed 24 hours after treatm
The price, however, is prohibitive, since it would cost about one p
to treat four stools, using 2% galls. of solution per stool. Five
(1-50 formula) were applied to the roots of a single stool wit
injuriously affecting the foliage.

(2) Cyanide of potassium (1 lb. in 200 galls. water) destroy
100 per cent. of larvae in cages of soil, and also in the open, when ap
to the roots of a stool under which a dozen grubs had been placed
hours before treatment. A plant 2 feet high watered with 8 quar
this solution showed slight signs of wilting after 24 hours, but regaing
its normal appearance a week or so later. The Mamelle method .
applying cyanide by injection was tested in a preliminary way
satisfactory results. In one of these tests 20 grubs were placed a
inches apart in a trench 4 to 5 inches deep around a flourishing sto
of plant cane, and the earth replaced but not watered. On the follow
day two J-oz. injections, of a solution prepared by dissolving T
potass. eyanide in one quart of water, were administered on each
of the stool, nearly under the centre of same. When examined 5
later 2 living and 13 dead grubs were found within a radius of 9 in
from centre of stool—the former imbedded in hard subsoil below
level of injections, and four living specimens at a distance of 1 foot
the plant. The injected solution was still decomposing, and dift
a strong odour of potass. cyanide. The above experiment was made
year, but fuller investigations were postponed in view of the high
of this chemical. I may mention that the Mamelle process was ir
made known to our growers by Mr. Tryon in 1910 (‘‘Australian S
Journal,”” vol. ii., p. 838): ‘“This treatment,”” he writes, ““allowing I
about 50 cubic centimetres per plant, would work out at about 40 1b.
potassium cyanide per acre. And in estimating the cost a set-off must |
made on account of the value as a fertiliser of the potash added to ti
soil through the procedure.” 3

s0ap aguve

no per . .
to 3 ealls. water) ; barium chloride (1 1b. to 3 galls. water) ; hellebore
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(31 Borax (1 1b. in 3 galls. water) proved efficient, but too expensive
for general purposes.

(41 Creosote (8 oz. to 5 galls. water) emulsified with ‘‘Sunlight”’
fair results.
(‘ontrol larva in all of the foregoing experiments remained normal

th roughout.

Solutions of the following chemicals applied to soil in cages had
veptible etfect on larvee of the greyback beetle:—Saltpetre (1 1b.

(1 1b. to 12 galls. water). These negative results are somewhat remark-
able. since both saltpetre and hellebore are known to possess decided
larvicidal properties.

Experimentation regarding control of the grub stage by means of
stomach poisons was commenced about the 12th instant. Initial work
in this connection during last season (not yet published) has served to

direct present research into promising channels, and I may say that this
branch of control appears to be progressing favourably.

. March 1916

This month has been devoted almost exclusively to the study of an
important branch of control applicable to the grub stage of cane-beetles,
which aims at the discovery of some simple yet effective method of
destroying them while in their earlier stages.

It is satisfactory to be able to state that experiments conducted

during February and those now in hand have been attended with marked
success, and I hope very shortly to be in a position to report details of a

discovery that may be of value.

NeEw Moru-PEST 0F CANE.
Tt will be of interest to mention the occurrence at Meringa and
(ordonvale of a new moth-pest of sugar-cane hitherto unrecorded.

Early this month thousands of slender greenish-brown caterpillars
were noticed stripping the leaves of both young and old stools, often
to the midrib, over areas of considerable extent. This damage was
confined principally to plantations on which weeds had been allowed to
mature, these having no doubt served to attract the moths in the first
instance. Apparently the caterpillars had quickly forsaken native
food-plants, and turned their attention to cane-leaves, as being perhaps
more palatable than the foliage of smaller grasses, &ec.

A number were collected for breeding at the laboratory, and in due

time pupated on the leaves, the pupa being concealed in a short tube
previously constructed by the caterpillar by webbing together opposite
edges of a leaf-blade. Contrary to expectations, very few were parasi-
tised, fully 90 per cent. yielding moths, and the remainder specimens
of a tachinid fly, but no hymenopterous parasites.

The perfect insect, which measures about 1} inches across the
expanded wings, is slaty brown with a darker stripe bordered by light
grey—very conspicuous in the male—running obliquely from apex to
hind margin of fore-wings, and has two suffused smoky bands crossing
the centre of hind-wings, parallel to the outer margin, that nearest the
edge terminating in a dark blotch on the upper angle.

C



30 NOTES ON QUEENSLAND CANE-INSECTS AND THELR CONTROT, s ON QUEENSLAND CANE-TNSECTS AND THEIR CONTROL. 3t

N

The above record aequires scientific intevest from the fact that
atie- conditions are evidently favourable to the development
alled **Green Museardine’” fungus (Metarriizium anisoplic

Dr. A. J. Turner, of Brisbane, who hay identified this insect
Jlocis frugalis Fab., tells me it i3 a widely distributed species, rangj

. . : . . B e clim
from Port Darwin to Sydney, and occurring also in many other parfg the

Of thl‘ S0-U

the world. Tts presence at Gordonvale in such numbers may, I think Motsch.) Sor.), an outbreak of which in voleanic soil near Meringa was
attributed to the recent drought, which has temporarily upset *b;-ml“‘m' under my notice on 3rd May. Upon inquiry I found that the

balanee of nature, thereby atfecting the normal rate of inerease of mans
kinds of parasitic and predaceous insects. The familiar little ant, fo
example, Pheidole megacephala, hag received a severe cheek this year j
certain localities near Gordonvale. During the earlier months of last ye;
it proved a veritable pest at the laboratory, necessitating the use evey
where of ant-proof tables; while outside among blady grass it swarm

mortality oceasioned, although sufficiently marked fo have aroused the
eariosity of those engaged m eqllectmg grubs, was not excessive, and
that the tfungus was attacking full-grown larvee ot Lepidoderma albo-
irtum Waterh.

: Jlost growers are familiar with the appearance of grubs killed by
 this vegetable parasite, as the body, instead of decm.nposing, retaing its.
- chape. and, gradually hardening, twrns at first whitish and finally dull
~ green. The internal organs and fiuids of the vietim are guickly absorbed,
b an replaced by vegetable.tissue constituting the myecelinm or rooting
- porfion of the fungus, until the entire grub becomes ag firm as a piece
- of hard cheese and can be easily broken into pieces.

As already pointed out in previous reports, it might be found
advantageous to artificially disseminate this entomogenous parasite over-
~ grub-stricken areas. Investigations in this direction have hitherto heem
confined almost exclusively to cage experiments dealing with methods of
imoculation, &e., but, owing to work of a more pressing nature super-
vening, were discontinued some months ago.

For the present I should advise cane-growers to see that all grubs
~ harbouring this fungus are left in the ground, or, better still, broken
~ into powder, thoroughly mixed with plenty of finely sifted soil, and
sown as thinly as possible in furrows when planting or ploughing up.
old areas of grub-infested ground.

Mocis frugalis Fab. (1% times nat. size).
Photo., W. C. Dorincr.

literally in millions, scarcely a square yard of ground rewaini
uninfested. Tt occurred more or less freely too in camnefields, where, |
devouring injurious caterpillars, &ec., it probably helps to thin the ranks
of more than one of our many enemies of sugar-cane. Few insects escape 3
the attention of this voracious ant, which systematically explores every
plant, hole, and crevice in search of prey. Since the drought, howev
not an ant is to be found about the laboratory buildings, and they see
to have practically disappeared from soil under cultivation.

- May 1916.
2 CorpecTiNG CANE-GRUBS.

Grubs of the common cane-beetle albohirtum will soon be going
~ down out of reach of the plough preparatory to pupating, all specimens.
- collected at the laboratory during the present month having been third-
stage larve, and for the most part fully developed.

 Considerable damage has been occasioned by this inseet in the
Highleigh and Babinda areas, and at Greenhills it is credited with

April 1916. destroying about 300 acres of cane.

Preliminary experiments with poison baits for eane-gruhs (not y It appears, from information supplied by the secretary, that grubs.
reported) were initiated in 1915, but need not be meuntioned here; - received at Mulgrave Central Mill during 1916 season were mostly from
having been decided by the General Superintendent of Bureau of Sugal - Greenhills, Mount Sophia, and Meringa.

Experiment Stations to issue, almost at once, a bulletin dealing with " A . ~ R A . , L

> AT . . S o <o r. L. O. Bailey, Secretary of Babinda Cane Growers’ Association,
re(_:ent débco‘ff“.es lntiﬂzllts' ;oqnneemon, which will embody also a b advises that receivers in his locality have weighed in about 24 ewt. of
survey OL early Investigations. grubs, most of which were collected in the vicinity of MeDonnell’s Creek.

X In. a previous report mention was made of the occurrence at Deeral
of E/.’pg.dwm caudata, a reddish-brown cockchafer noticeably larger than
frenchi, and slightly smaller than the greyback. .

Nores oN GrEEN MUSCARDINE FUNGUS.

During this month (April) 7 inches of rain was recorded b
Mulgrave Central Mill, as against 3.4t inches for the Cairns distrie
during April 1915, Practically the whole amount fell here hetween th
97th instant and 4th May, the mean temperature during this period o]
cight days being approximately 77-25 deg. F. accompanied by an average
humidity of 73 deg. F.

This insect, which breeds extensively in the neighbourhood of serub
lands, was observed about the end of September (1915) flying among
p}a nt-cane in sufficient numbers to alarm some of the Babinda growers.
U to the present, however, recent but very brief investigations at
Deeral have not afforded evidence of serious injury to cane from attacks:
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ol candata. A mative grass (Paspalum platycaule) appears to be g
of its favourite food-plants, since out of 43 grubs collected at random
from among roots of this grass on the 25th instant no less than 88 y
cent. were caudate, the remainder being larvae of albohirtum. 2

purricdly on the groun@ or amongst withered leaves, &ec., where it
emains mohonless: shutting its WINgs 8o as to expose to view only their
¢ like lower surface. The deception is so clever that unless one’s eye
as lollowed the insect closely and watched it alight there is small
hance of locating the specimen.

Knowing the larvee to be grass-feeders T was at first disposed to
pink their presence on eane might be accidental, but, later research
aying resulted in the discovery of both eggs and larve in widely
eparated plantations, there 15 little doubt that this buttertly, although
of spaving oceurrence in canefields, breeds habitually in such situations.
The pretty pale-green eges, which are spherical, 1 mm. in diameter,
nd of ¢lassy appearance, are laid side by side on the lower surface of a
Jeaf-blade in batches of from three to eight.
The caterpillar is grass-green, sluggish, tuberculate, and about two
nehes long, the body tapering slightly towards each extremity. Owing
o its colour and custom of resting on the lower surface of leaves it
sually escapes detection, but when found is at once seen to differ from
he larvee of our other cane-pests in having two remarkable reddish or
ark-hrown horns rising vertically from the head, and a couple of pointed
fleshy protuberances projecting horizontally from its anal segment. A
qumber of these strange-looking caterpillars were bred recently at the
aboratory, and just prior to pupation suspended themselves by the tail-
Experimentation against the grub form of albohirtum having b ~end to the under surface of cane-leaves and the roof of their breeding-
discontinued owing to commencement of the pupal stage, more time - cage.
been available for outside field-work, including a study of certain phe ~ The pupa is one inch in length, stoutly proportioned, and of a
of the complex question of natural control, relating exclusively to co uniform lovely shade of pea-green,
zglrés_b2£tlisp&2};s;clila£i};ﬁ§," which doubtless influence the econofgy The larve of Melanitvi.s leda feed openly, attacking the foliage only,
oceasioning injuries very similar in general appearance to those inflicted
y caterpillars of the army worms Cirphis unipuncte Haw. and loreyt
up

SeceND Brood oF GRASS-CATERPILLARS,

With further reference to the new noctuid moth-pest Mocis frug
mentioned on pages 29-30, I may mention that caterpillars of this in
belonging to a recent hrood have again occurred at Gordonvale on yo
plant-cane, but this time very sparingly. In the present instance, hoy
ever, the ground is free from weeds of any kind, and the insect h
evidently selected the sugar-cane in preference to native grasses, &e.,
being a suitable food for its offspring.

Fortunately this species is not likely to prove hurtful to can
growers, as it is probably well controlled by natural enemies; but
present occurrence, although trivial, is not without significance, si
1t furnishes another illustration of the readiness with which certain ing
will acquire a liking for cultivated plants closely related to those u
which they habitually subsist. '

June 1916.

NEw CANE-BUTTERFLY.

Close examination of an extended area of plant-cane in the neig]
bourhood of Gordonvale has resulted in the discovery of another in:
pest of this plant, which, although of very minor importance, dese
recognition, seeing that it has not been hitherto recorded as injuri
to sugar-cane in Queensland. SkIPPER BUTTERFLY ON SuGAR-CANE.

The insect in question is the well-known Leaf Butterfly (Melan i While dealing with lepidopterous enemies of sugar-cane I may
leda Linn.), ranging from Cape York to Sydney and occurring also - mention that several caterpillars of hesperid butterflies were collected
New Guinea and other countries. It measures about three inches ac this month from various plantations near Gordonvale.
the extended wings, which are of a uniform chocolate-brown colour
the upper surface, merging into dull orange on the fore-wings, wh
are deeply scalloped on the outer edges and ornamented with a conspie
ous black eye-like blotch enclosing two large white spots. The colouration
of the lower surface varies from light to very dark purplish brown, an
is crossed by a few blackish lines resembling the veining of a leaf, whi
the outer angles of the hind-wings are prolonged in the form of tw
short tails. o

Both forms of the Australian race of this widely distributed insect
—viz., Melanitis leda banksic Fab. and M. leda banksia Fab. barnard®
Liucas—have been bred by the writer at Gordonvale from eggs deposite
on leaves of sugar-cane.

This inseet, which affords a capital example of protective eolourati%

does not fly far when disturbed, seeking rather to escape notice
dodging about in an erratic manner for a short distance and then settlin

No parasites were bred, but several pupe succumbed to what
ppeared to be a bacterial disease (not yet identified), which caused them
to blacken and decompose a few days after pupation.

The common Skipper (Paernara mathias Fab.), figured in Bull.
No. 3 of this Office (p. 20, fig. 20), is evidently widely distributed in
canefields, most hesperid larve collected here heing of that species.

J The foilowing additional notes on the life-history of mathias will be
of interest.

Its egg 1s dull yellowish white, dome-shaped, and deposited singly
- on the upper surface of cane-leaves. The caterpillars are much infested
- by larvae of a tachinid parasite resembling a small house-fly.

A It was noticed that individual caterpillars contained from two to
- four of these parasites, which after devouring the fluid contents of their
- host crawled out of its body and pupated openly on the leaf-blade close
te the empty skin. Doubtless this tly renders valuable assistance in
checking the increase of P. mathias and possibly other species of
Tesperidee.
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The second species found attacking cane this month wag Telico
anglas-kreffti Macl., previously figured and deseribed in Bull. Ng.
of this Office (p. 20, fig. 21). 5

July 1916.
PrepACEOUS ENEMY oF CANE APHIS.

The past month has been devoted chiefly to study of two phases of
natural control affecting the economy of certain insect enemies of ¢
viz.—(1) Meteorological conditions, with relation to their intluence
the distribution and nwmnerical increase of cane-beetles; and (2) ro
daceous inseets, with special reference to a species predatory on some
of our minor pests of cane. %

Field investigations regarding the latter form of control have
to the discovery of a most beneficial orthopterous insect, an inveter
toe of the sugar-cane plant-louse (Aphis sacchari 1..).

This interesting species, a small arboreal earwig, has attra
considerable notice in these parts, owing to its habit of flying v
plentifully around acetylene lights, &c., on warm evenings, and ofte
getting down one’s neck. It was mentioned in a previous month
report (p. 20) as being possibly predaceous, and having been obsery
at light-traps used for catching cane-beetles.

The adult insect, which varies in length from 4 to & inch, is of
general dark reddish-brown eolour, with thorax, tegmina, and legs li
yellow, and a conspicuous brown stripe down the centre of wing-cover
Its body is of polished appearance, and the anal cerci or forceps of t
male are longer and more slender than those of the opposite sex, and
much widened at the base internally in the form of an obtuse triangle.

This pretty earwig is most likely a species of genus Labia, but seen
to have escaped the mnotice of systematists up to the present, sin
specimens submitted to the Australian Museum in 1915 were retur
to me unnamed. Although excessively abundant throughout fore;
country, it habitually frequents canefields around Gordonvale, whel
numbers may be met with at all times of the year, either crawling ove
the foliage of stools or hiding behind withered leaf-sheaths and betwee
the young unfolding leaves.

Whilst studying our Bud-Moth of sugar-cane in 1915, I found t
its larvee during confinement were devoured by this earwig, but res
obtained at that time were not conclusive, no experiments being carr.
out under field conditions. The following evidence, however, resultin
both from laboratory and field tests, affords ample proof as to it
carnivorous tastes.

‘When confined separately in large test-tubes containing a port
of cane-leaf infested with plant-lice, four of these earwigs consumed
between them 120 specimens in seven hours, an average of about 17 pe
hour. Upon being introduced into the cages they pounced without lo
of time on the defenceless prey, seizing an aphis with their sha
mandibles and holding the succulent morsel aloft while engaged
chewing it. Each capture was generally followed by a quick backwax
movement of a few paces, the insect then standing motionless until ready
for another mouthful.

It was amusing to watch these operations with the aid of a powerf
reading-glass, and observe how little colonies of aphides scattered !

- cons!
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ornation as the enemy walked coolly into their midst, and started

%0 snap them up one a't'ter@pother “"ith relentness il}diﬁ'ereuee. The

first vietims were usuzﬂ.ly viviparous females of the wingless class; but

Jarve, nyuphs, and winged adults were also eaten with equal relish.

The time occupied in devouring individual specimens varied from
on fo twenty seconds.

An earwig was next allowed to run up the leaf of a large growing
cane-plant on which aphides had been established and were breeding,
ts movements being closely watched under a magnifying glass. 1In
ahout a minute after release, having travelled ten or twelve inches,
encountered an assemblage of plant-lice, and at once started to
clear them off, eating a dozen or more with searcely a pause, in a
manner that left no room for doubt regarding the nature of ome of
ts favourite foods under natural conditions. When examined four
days later the foliage of this plant was perfectly clean, and not an aphis

=

b .
could be found.

The occurrence in Queensland of a predatory earwig of decided
economic value should prove a matter of interest to sugar-planters
generally, both here and in such countries as Porto Rico and Hawalili,
shere Aphis saccliart oceasionally causes noticeable dammage to cane erops.

In all probability we are largely indebted to the insect now brought
mder notice for the efficient control of our plant-lice in canefields,

~ which, being always more or less in evidence throughout the Cairns

istrict, would if unchecked soon multiply to an alarming degree.

. September 1916.

Licar-TraPs, Poison Barrs, &c.
It is proposed to pay further attention this season to the question
of light-traps, not, however, with the object of attempting to protect a
definite area of cane, but in order to test more fully the merits of the

type of trap described and figured last DMarch in the ¢ Queensland

Agricultural Journal’ (vol. v., p. 226). Should time permit, these

cxperiments will be supplemented by others designed to determine the

relative value of guffused artificial lights of various degrees of
illwmination.

With regard to the trial of poison-baits for cane-grubs it has been
deemed advisable by the General Superintendent to conduct field tests
during the coming season on land planted last August, or early this
month (September), and known to be grub-infested. These experiments
will be along the lines advocated in a bulletin recently issued by the
Bureau of Sugar Experiment Stations, entitled, ‘‘On the Value of Poison
Bait for Controlling Cane Grubs’’ (Bull. No. 4, Div. of Entomology).

The rainfall recorded at Mulgrave Central Mill this month was 266
points, as against 52 points, the average for September during the last
five seasons (1911-15); and, seeing that appearances at present point to
the probability of a continuance of normal weather conditions, greyback
beetles are likely to emerge in the vieinity of Gordonvale about the
beginning of November. Owing to prolonged wet in the Babinda area,
the reddish-brown cane-beetle Lepidiota caudata appeared on the wing
at Deeral and adjoining loealities about the 12th instant, nearly a month
earlier than last year.
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October 1916, _ qudden loud eroaks of alarm from the common green house-frog
CHyle sp-)s which camps as a rule in pld crevices, behind boxes, books,
ge., and, although a noted consmmer of cockroaches and other insects, is
aid to tace the sharp jaws of a centipede, and evidently much resents
wwelcome  presence. A repulsive bluish-brows species is not
common at Gordonvale and sometimes proves troublesome at the

boy;]fnl"\ﬂ

ErrEct oF ARSENIC 0N CANE PLaNTS.

A series of laboratory experiments were commenced this month to

determine the action of arsenious acid and copper arsenate on gl'ow’i
roots of sugar-cane.

In pot experiments, the poison was—(1) sprinkled in a horizonta]
layer about two inches below sets; (2) dusted on cowpea leaves burieg
in similar position to the foregoing; and (3) mixed uniformly with the
soil in which sets were planted. Rows of cane, exhibiting various stages
of growth, from seed just sprouting to stools a foot or more high, wepe
utilised for outside tests, the undiluted arsenicals in each case bej
dusted liberally over cowpea foliage, which was then placed in conta
with the growing roots. We know that arsenic in soluble form exercis
a burning action on foliage, but if sprayed on the earth loses at once
caustic properties, owing to the action of various minerals present

d Towards the end of the month a specimen of this centipede, of
formidable size, was detected in one of our breeding-cages full of "soil
ntaining larve of a small cane-beetle (Neso flavipennis Maecl.). Find-
¢ a liberal supply of food (about fifty grubs) living in half a cubic
oot of carth, it had taken up quarters there, with the intention doubt-
less of remaining, and had managed to dispose of several specimens

cluding pupal and larval stages of this beetle. The entrance mouthé
ot tvo of its tunnels communicating with the surface of the ground
the soil.  Investigations in Hawaii have shown that sodium arsenite, f were very noticeable, owing to the edges of same being partly encircled
example, when used as a weed-killer, and applied at the rate of 5 1h. D ¢ a high ridge composed of minute particles of soil brought up from
acre each week for six months (120 1b.), had no harmful effect on t below. :

b

growth of sugar-cane. ; E
November 1916,

ErrEcT OF ARsENTCALS ON CANE RooTs.
It is satisfactory to be able to state that experiments started at
Gordonvale Laboratory last month to determine the action of copper
senate and arsenious acid on growing voots of cane have yielded

sults of a most encouraging nature, and are now far enough advanced
to admit of publication of a few details regarding this research work.

TorpIDITY OF CANE-BEETLES.

The rainfall for October was unusually heavy, 342 points havi
been recorded from the 13th to 31st instant.

In view of the very early appearance of Lepidiota caudata—me
tioned in my last report—it is interesting to note that, although heay
rain fell at Gordonvale about the end of October, it was not followed
a general emergence of greyback beetles. Wishing to locate t
position underground, an examination was made on typical red volcan
land at Meringa, with the result that several of these cockchafers we

In the first test with arsenate of copper, short sets of Badila with
three buds were planted in common 8inch earthenware flower-pots,
filled with sifted red voleanic soil. Pots 1 to 4 were infected at the
rate of 113 1b. of Paris green per acre; the poison being mixed uniformly
with the soil in pots 1 and 2, but buried in a horizontal layer a couple
o inches below sets in 3 and 4. No. 5 was treated at the rate of 226 1b.
per acre, thoroughly mixed with the soil; while Nos. 6 and 7 were
untreated. controls. © These sets, which were planted on 3rd October,
sprouted together, all producing healthy-looking shoots. Six weeks
later, when the resultant plants were photographed (see illustration,
“Australian Sugar Journal,”’ vol. viii., p. 738), the mean height of foliage
in Nos. 1 and 2 was found to be 15 inches; in Nos. 3 and 4, 18 inches;
No. 5, 27 inches; and in 6 and 7, 15 inches. Nos. 1 to 5 had produced
collectively 8 shoots, and Nos. 6 and 7, 5 shoots; the average height of
foliage for the five treated pots being 10 inches, as against 7-50 inches
for the two controls.

diseovered lying in the subsoil at an average depth of about one foot.

The soil in contact with them was moist, but no attempt had b
made to leave the pupal chamber and tunnel towards the surface.

Possibly the ground examined had not attained that precise deg
of temperature which, together with suitable moisture content, appea
to awaken this insect from its torpid condition, and transform
into an energetic worker, imbued with a burning desire to forsake
subterranean quarters as speedily as possible.

i

CeENTIPEDES PREY ON CANE-GRUBS.

With reference to predaceous enemies of root-eating Scarabeid
it may be of interest to mention briefly that various indigenous spect

of C'halopoda probably destroy a small percentage of cane-grubs. This seems to indicate that cane-plants may, perhaps, derive benefit

f;*om absorption by their roots of minute quantities of copper salts;
nce it is a well-known fact that in many cases we are able to artificially
imulate plant growth by applying weak solutions of copper sulphate
- 16 the soil. In the above experiment all the seven pots received the
~ same (uantity of water, sufficient to nicely moisten but be wholly
~absorhed by the earth, thus precluding drainage, and possible loss of

e particles of the soil or arsenic. Artificial manure consisting of a
.htth; nitrogen and potash was given at intervals in the water, each pot
- Tecelving exaetly the same amount.

The hideous appearance of our large Northern centipedes, coupl
with the knowledge that they can inflict an exceedingly painful bi
inspires one with a matural loathing for these creatures akin to th
felt for a poisonous reptile. A few of our large species appear to 1i
almost exclusively in the ground, while others are frequently to be met
with in old dwellings and outhouses, where they subsist mainly on b
spiders, small frogs, &e. On more than one occasion I have observ
them prowling about in such situations in the daytime, during ve
hot, sultry weather, their whereahouts in each case having been betray
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Results conveyed by the foregoing figures merely confirm pr
opinions with reference to the action of Paris green given in 1a
report.

The quantity per acre advocated in Bulletin No. + of thig Of
in connection with cane-grub control by means of poison baits, Was on
8 1b.; whereas it appears probable that at least 226 1b. per acre can
desired, be administered to the soll in this way, without injury tq
cane. Other experiments with Paris green yielded results pfaetie
identical with those given ahove, so. need not be referred to in de o
1 may mention, however, that the canc growing in a number of the 7.y beceillber 1916.

evi

heen artificially provided, and, morcover, that the ovary in those insects
st monthy ]

ad in most cages attained full development prior to the date of capture,
but oviposition I}ad been purposely postponed owing to abnorma_ll dryness
of the <oil. It is hoped to deal more )i'ully with t.hls matter in a later

- but T may state that, apart from any scientific interest, these
+ioations have up to the present resulted in discoveries of more or
oSS ccononiie Valug in connection with control of the egg stage of
Ffepidoderma albohirtum.

pots is higher at present in those treated with copper arsenate than | Eaa S1TAGE or CANE-BEETLE

the controls, and finest of all in one containing cowpea leaves, that py . ) : ) R

been dusted with the arsenical at the rate of 113 lb. per acre, : ) With fgrther refereue’e} to the egg stage of our principal cane-beetle,
experiment was started on the Ist instant, and five weeks latep Calluded to in last month’s report, it will be of interest to record the
December) foliage in these ten pots averaged about 13 inches in heig ollowing data just obtained at Gordonvale Liaboratory.

Dealing firstly with the method of oviposition practised by the grey-
pack beetle, T may state that the depth at which its eggs are deposited
depends, naturally, to a great extent upon the amount of moisture in the
il at the time of deposition, which needs to be sufficient to keep them
: 1ly damp during a period of at least two weeks. Practically all

As regards the action of commercial white arsenic, cane sets W
planted on 4th October in halt-a-dozen 10-inch Hower-pots, and, whe
photographed after a lapse of six weeks, the average height of ¢
leaves in those containing soil infected at rates of from 100 to 200 ]
of arsenious acid to the acre was found to be 27.80 inches, while
single pot used as a control the height was 26 inches. All pl
appeared equally healthy throughout the course of this experiment,

Outdoor tests were limited to an application of copper arsenite
roots of two months’ old plant-cane growing near the laboratory,
poison being simply dusted over damp cowpea leaves, which were
buried about 6 inches deep on cach side of stools, and 8 inches fro
the centre of the row. Plants treated in this way continued healtl
and developed in a normal manner. Five weeks later, when the
wag examined, the treated cowpea foliage was easily located, owin:
its conspicuous green hue, but had, of course, partially decayed.
rainfall experienced during the course of the above-mentioned test
only 112 points, all of which fell on the Tth instant, about a week a
burial of the poisoned leaves.

NoTes 0ON EMERGENCE AND OVIPOSITION OF CANE-BEETLES.

The first emergence of albohirtum was noted by Mr. J. Clark
Highleigh, on the Tth instant, and at Meringa a week later.

Experiments were made this month to determine approxima
the duration of the egg stage of albohirtum under varying clima
conditions. On the 27th a collection of greybacks was procured fre
the former locality (Highleigh), and twenty female specimens con
separately in cages of damp soil. When examined after an inte
of 4 days (23 days after emergence) 14 out of these 20 beetles ha
between them laid 318 eggs, and the remaining 6 were constructin
earthern chambers in which to oviposit. Half-a-dozen females derive
{rom the above-mentioned collection, but placed on the same date 1
cages containing dry soil, did not lay; and ultimately, upon dying, 4 €
them swere found by dissection to contain 84 full-sized eggs fit 1€
exclusion, and varying in individuals from 10 to 30 in number ; while
ovaries of the other two were small and apparently unfertile.

EGG-CHAMBER OF “ GREYBACK™ COCKCHAFER (NAT. SIZE).
L. Jarvis, original.

~of the 73 specimens confined in moist soil at the laboratory this month
- oviposited at the bottom of their cages where the earth had been made
vetter and firmer than that nearer the surface. Iad there been more
~depth of soil they might have gone a few inches deeper.

Those laying large batches of eggs usually constructed a chamber of
- regular shape, from 1 to 13 inches long with sides more or less
- compacted, sufficient room being allowed for the eggs to expand during
development.  This cavity generally contained some loose earth, dis-
- blaced most likely by the beetle as it crawled from the spot after
- having laid its eggs.  These are placed in a flattened mass on the
- floor of the chamber, and may be produced separately or attached in

We may, T think, reasonably assime, from this foregoing evider
that the simultaneous desire to oviposit manifested by the former bateh
20 beetles was induced by the ideal conditions of seil moisture that ha



40 NOTES ON QUEENSLAND CANE-INSECTS AND THEIR CONTROL, - NOTES ON QUEENSLAND CANE-INSECTS AND THEIR CONTROL., 41

nder the latter elimatic conditions, maternal instinets would

grally prompt the female to take advantage of the presence of
pundant momtur_e in the soil; thus we may reasonably assuine that the
oh of 24 so often met with, consisting of eggs that usually mature
ultancously, would under such circumstances be laid first, while the
smaining supplementary twelve, which apparently constitute a sort of
werve supply, and do not attain full development until some days
er, would be deposited at random, either singly or in small numbers
¢ opportunity might pifer. For example, the T3 beetles above meni
oned chanced to experience a dry spell after emerging from the ground
nd, cge-laying being delayed in consequence, some of them deposite(i
o whole contents of the ovary in one large batch; while in no instance
d a speeimen subsequently yield additional ova, although living for
veral days longer, subjected to the same congenial environment.b

short strings of two or more, or in adherent groups consisting g
many as 17 (so far as observed); but as a general rule they are |
singly, and nearly always intermixed with small particles of soil.

The egg when first deposited is about 425 mm. long by 285 j
in width, but during development gradually swells, until just prio.,
hatching it becomes more rounded, darker, sometimes brownish,
may measurc fully 6 mm. in length (nearly 4-ineh). Being’
creamy-white colour, these large obtusely ovate eggs are natu
conspieuous when occurring in dark soils. The chorion or shell
somewhat coriaceous, finely and irregularly sculptured on the surfac
as shown on the accompanying figure. With regard to the number th
may be produced by a single specimen of albohirtum it is interesti
he able to state that results just obtained verify the correctness
previous opinions in this connection recorded last January (‘‘Austral] .. .
Sugar Journal,”” vol. ii,, . 902). Judging by numerous dissec With reference to the influence of parasites in this connection, it

made at that time, I concluded from as noticed that a greyback beetle which harboured a single maggot of

structure of the ovarian tubes that an in me of our small parasitic flies managed, notwithstanding, to mature
vidual beetle, although often laying f deposit 14 eggs about twenty days after emergence, and did not
214 to 30 eggs, was able to produce as uceumb until six days later.
as three dozen—a number, by the
much in excess of that given by
Australian entomologists, who have s
the maximum to be 24 or 25. ‘
During the present season, how
a female of this species, caged a
: laboratory, actualiy deposited on t
e 78, instant a bateh of 36 eggs; while frou

- Another beetle containing a large dexiid grub, and a third specimen
fested with nine dipterous maggots, lived nearly three weeks, but were
nable to oviposit.

gnuary 1917,
AERIAL MoveEMENTS OF CANE-BEETLES.

With reference to investigations conducted this season to study
ore fully the nocturnal habits of our greyback cane-beetle, it may be of
nterest to record additional data relating to this insect, and to Lepidiota
enchi Blackb., a small reddish-brown scarabzid affecting cane. These
hservations were made at the Carrah plantation, near Gordonvale, on
rteen different evenings, between the hours of 6 and 10 p.m.;,the
: : iﬁtdal light used being an acetylene lamp giving an illumination of
itres.

7 The following notes briefly summarise results obtained between the
“dates 15th November to 28th December.

PORTION OF BGG-SHELL, X 80. ovary of another specimen a
B. Jarvis, original. number was taken, fully grown and a

fit for ejection. In addition to the ab

high record it may be mentioned that two beetles laid 34 eggs each
other lots, obtained from chambers formed in cages of damp
comprised eight batches of 30 eggs, three of 29, one of 28, one of 27, se
of 26, three of 25, and eight of 24. g

The 73 females used in the above experiment produced collects
1,537 eges (215 per insect), but, disregarding specimens that
loss than 24 eggs, a total of 861 was obtained from 32 females, gi

an average of about 27 eggs per insect. Unlike previous experience in 1914, many specimens of albohirtum

hat were attracted before daylight had quite disappeared. Karly in the
son (15th to 25th November) flight commenced at 7 p.m., phototropic
eaction generally taking place about 20 minutes later; whereas, during
December 1914 the time spent on the wing prior to entering the light-
trap was just 40 minutes (7.20 to 8 p.m.). -

{

When producing 20 or less, the eggs in such lots were gene
a little larger at the time of deposition than those taken from chambe
containing 25 to 36. Among batches of 30 to 36 it was not unusue
find two or three eges much smaller than the rest.

This species displays great aerial activity when the thermometer
stands above 80 deg. and not lower than 75 deg. Fahr., but at 70 deg. F.

flies less freely, while a low temperature such as 65 deg. F'. apparently
tops flight altogether, and renders the beetles torpid.

The tivo ovaries (see p. 27) consist of twelve ovarian tubes connect
with two oviducts which, together with the long, worm-like spermat
communicate directly with the vagina.

With regard to the duration of the period preceding oviposi
recent experiments incline me to believe that Lepidoderma alboli ~ The duration of the period usually passed on the wing each evening
deposits only one large bateh, which, in the event of emergence be - depends too, very materially, on the amount of moisture in the o-rouncf
followed by continuous dry weather, most likely includes every € - Emergence of the beetles this season was not followed by .:howery
is able to lay. On the other hand, should this interval prove mo eather, and in proportion as the surface soil each day became drier
less showery, oviposition may, and no doubt frequently does, take pl ,he time occupied by flight during twilight decreased very noticeably.
as soon as each of the twelve ovarian tubes contains two fully grown eg - On 21st November, for example (seven days subsequent to the appearance
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:‘nw}"lwl by the beetles. T have to reecord that conclusi

aving ~u:qu_1rgd a decided liking for cane was obtain flul’?lf’u proof of its

upon examining land at DMeringa that was undu .il.s.t month, when,

altivation, both eggs and newly hatched larve gE thoroughly clean

] among the main roots of the cane, Wit‘hin a{f (,i;llillllL Ovlvei'e disé
> * two o

of this insect), alboh irtum few for about 25 minutes only, the tempey
ture at the time being 76 deg. F.; and a couple of days later, the weath,
still continuing very sultry, not a single specimen was heard ﬁying‘
the usual hour, although the dry bulb registration was 78 deg. F. Th
failure of albohirtum to appear ol the wing was noted again on 25
November (75 deg. 1), when, however, numbers of Anomale australa,
Blackb.—a small cane-beetle of a deep bronzy-green colour—w
obgerved at dusk circling about, and settling on the foliage of cert
native shrubs. Further seientific data respecting the phototropism ¢
albohirtum was obtained, but need not he recorded here. 3

" govert
too].\'.
[ahoratory experiments were starte is

" effect of differgnt stomach poisons u;&;ﬁ ?;11112{11?;1?\1/?52% tlo b (}e'termine i
3 e'n]t research work has necessitated the tzlesiwn anclt . L%‘rtum-' Thls‘
ecial :!.pparatL}S, by means of which we hope Fo st i c(instructlon o
nd fropic reactions of a grub to various stimuli Wh’ili(i};} icslieilngﬁvem'elnm

st e soil.

Flight of Lepidiota frenchy Blackb.

On 13th to 14th December heavy rain
cnce followed by the primary emerge
reddish-brown cockehafer, which oceurs DT
forest country, proved excessively abundant.
of grasses and var

fell at Meringa, and wa
nee of frenehi. This well-know
actically throughout op

Tts larvee subsist on
ious herbaceous plants, but frequently attack su
cane, and doubtiess are responsible
#imes for much damage to this plant.
Clarrah this season ample opportu
was afforded for studying the aerial 1
ments of frenchi.

mebruary 1917,

During the past fe reeks the subter
g W weeks bterra: vements of firs
During 0e 1 s ragean mo ] fi
o W v . novenent; -
a%«“} ‘1 lh a%) ?,’E( our gr.eybacl.\ cockehafer have been studied to ;10811e exte tt
nd we hope to publish a few results in this connection next' mlo tl* "
3 nth.

(trubs of this beetle, havi

: Fru o, having now moul

- oL i , g noulted to the sec ird

: tﬂgf‘;(‘n(’ﬁlirlc)‘“tll, are capable of doing great damage buf Ohl;(p1 q111yc1 i

the pres 1ave not turned up under the plough inba,larmincr IE:IHI)B b
g TS,

. No word has cor ; . .

Flieht commences Upon the : as come to hand of serio ation

approagh oEbtwilight 6 i% b 90 (}K )I<\1'111gzl1 districts; and, according tl(l)srlgi)fgia%?g é;ll the G&rdonvale
0 . 5 . it 4 remarks i} . - ) 1 T 1
occasion in question), when suddenly, 0‘;; remarkably fine, and is expected to yield about foﬁt;ttolleinhlus
without warning of any kind, myriad B s to the
these beetles start up simultaneously
every (uarter, and wildly dash to and

as though determined to exercise

CoLLECTING CANE-BEETLES.

Beetles were not received last

. e ' d alt!lough glleoll‘ected appear onsiﬁiovrslrll]z)}lrett}i)ehl\; ?l%arave Centra)
s to ~the ntmost. The scene than usual. Experience in Queensland, however e e a orous
one as ‘bemg'de@dedly novel, and, a ears or more is said to have demonstrat 16‘71617 e 51 this means of
from its scientifie aspect, well W pression, which is, by the way, one \of (thee( vglle Vindlue s menne o
?;1 ta};la\;oe%teld bmy economic entomologists. Syugh( e;f'ofzzgﬁi O

of destruction of feeding-trees of the beetles wouldeh:ﬁ?r%lﬁd

) y

d at once suggest 1 ¢
1T suggest itself, even i : :
heneficial. ’ to an outsider, as being likely to prove

ek witnessing.
L ‘3’,‘};",‘:,‘;2;’;23 Blagkd. Standing among the cane-stools,
Photo., W. C. Dermer. seems to be encompassed by an i
swarm of beetles—thousands hein:

e time—which, in their erratic and ill-divected flight
against the cane-leaves, the clapping noise produced
being plainly audible at a distance of geveral yard;
addition to this oft-repeated sound, the air, so still before, vibrates lou
with a continuous hum, due to the accumulated buzzing of countle
numbers of these insects. Although searcely within the provinee o
monthly progress report, it may be of passing interest to mention th
found this humming note to be B natural—eight tones below the mi
C of apiano at concert pitch—and very different from the deep tremu
drone that characterises the flight of our greyback cane-beetle.

The turmoil I have tried to depict lasts only for about ten minute
and then, ceasing as abruptly as it began, is immediately succeeded B
copulation. At This stage the beetles may be seen on all sides clingin
in couples to the cane-leaves at a height of three or four feet aboy
1t picked off from the foliage they will lie quietly in th

~ With regard to the former remedi i

§ 3 ) emedial method i
sgnzxaonfyé}eliccll{pg en’;}om()loglsts recognise its pos,si%ilrir’;?e}; l;: ; ]errl;;%pe(}
P of hec ue gft e increase of root-eating scarabeid lar%ae cha
B (Mglo,l (;1]‘ example, where the so-called ‘‘May Bu D or
o var; on fa melolontﬁa) causes such immense dame%a 21'
R h1ous gll()ps, collecting the insects by hand is believzg in
po: e thegav}:a }jtlle ded appreciable benefit. In Russia during 19113m
£ rooins ﬂ.b(;t?t 2%e0 SS were collected, at a cost of £200, from zfn a oo
R0 e ,000 acres of forest land; while in the previous r:a
aptur‘(,xd - deg;fre;rnrgent of Tambov alone, no less than 25 tons x}z,vgrg
foiurel and, des {fd The price paid per pound weight in Russia
hildren. In4 Oilro 3d., this work being done mostly by womm and
B0 for Lot (63,“?0 %cgmtg,lsc)areltypf labour and the higﬁ price:
:Obstal‘l(‘s to success in this .cogmec’tion?re likely, I think, to prove serions

view at the on
constantly striking
the sudden impact

ground level.

hand, still united, without making the least attempt to eseape. )

| : . : ‘ : e A Such eollectir

Ag previously pointed out in 1915 (p. 11), plantations allowed L systematioally anzig,oﬁ) l;flo;inzlgS;‘sgli?;eﬁ% SélOI}ld not only be practised
| NORP ve scale, but also be under the direct

hkely t()‘ %upe['vig° 1
3 3 sion of an entomologist, in order that the nature of the results:

remain weedy while this cockehafer is on the wing are

-
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o trade wind—which usually prevails during nine or ten months of
Eine }-tm:_——tends to prevent any beetles from returning southwards.
oo compelled, therefore, to remain and breed in the vieinity, it
Jlows as a matter of course that plantations adjoining forest lz’md
ringcing the base of these ranges are likely to sutfer more or less severely
¢h season.
Want of space torbids further comment, but the above will suffice
o show that, botore.destroylng feeding-trees on an extensive scale, the
-~ yarious factors associated with this control method should be taken into
count.

obtained may be fully understood, and control measures concen 3
on suech districts as may have been found—by investigations made
prior to emergence of the beetles—to be grossly infested, and, they
likely to best repay the monetary outlay incurred. 3

DESTRUCTION OF FEEDING-TREES.
Referring to the question of destroying food-plants of the heet]
may say that there can be little doubt as to the importance of this m
of repression. On the Johnstone River, for instance, 1t was nofj
that in certain cases the destruction of timber affording harbo
for the beetles along fringes of ereeks, &c., was quickly followed T
almost total disappearance of the grub-pest (““ Australian
Journal,”’ vol. vii., p. 344).

Sueh, too, appears to have been the experience of Mr. W.
of Highleigh near Gordonvale, who, having closely watched the gra
spread of our greyback beetle during the past twenty years,
furnished me with a few interesting particulars regarding its fi
appearance in this distriet. In the e;arly days Mr. Irvipg"s ca
badly grub-eaten; but he soon obtained permanent yehef sim
destroying a belt of timber situated not far from his residence.

March 1917,
i Parssires oF CANE-BEETLES.

A new _.tauhinld fly was bred by the writer last January from a
pecinen of the greyback cockehafer. This parasite, which strongly
cembles a large house-fly, is mearly &-inch long, and of strikingly
~ pandsome appearance; the head and thorax being dull golden ?he
atter striped longitudinally with two broad blackish bands, which on
he prothorax are ornamented by a central streal of the same rich hue,
The hasal half of scutellum is blackish, while the dark reddish-brown
bdomen is barred transversely with three silvery-white bands, and
hears towards its extremity a number of stout bristles. ’

It was found that a female of Lepidoderma albohirtum infested by
single maggot of this tachinid fly was able, notwithstanding, to
ature and deposit fourteen eggs before succumbing to its injuries.
'his beetle, however, was collected from outside, so, although living
fortnight in confinement, may, of course, have been parasitized just

ior to the date of capture.

Tt must not be inferred from the foregoing remarks that I a
favour of an indiseriminate destruction of all feeding-trees. The sud
of this remedial method, as already pointed out on page 24, depent
a great extent on the geographical situation of an infested capeﬁe §
position of timber in its immediate vicinity, and on neighb
topographical conditions.
- The eggs of such parasitic diptera are often deposited externally,
ing firmly glued to the body of the host in such position as to render
moval difficult, and to enable the tiny larvse, when hatched, to bore
at once through the skin of their vietim preparatory to feeding on its
nternal tissues.

INFLUENCE OF TOPOGRAPHICAL CoNDITIONS ON GRUB INFESTATIO

Certain plantations near Gordonvale have long been sev
attacked by cane-grubs. Take as an illustration a notorious secti
land at Meringa embracing several selections situated not far fr
township. :

The ground in this locality is typical red.-volc.a.pie, a cla
soil much favoured by cane-grubs because of its friable charac!
which allows more freedom of movement than is possible in
clay-loams, &e.

The area of land in question (see Plate I.‘) is boupded on the
west and north-east by forest country, supporting feeding-trees and ofl
food-plants, the belts of timber forming the southern and W
boundaries heing closely backed by chains of mountains, that un
nately happen to be in such position as to form a kind af extensive p
the mouth of which directly faces the mnormal l.1ne of flight.
numbers of beetles are liable to be transported during migration
centre of this area by the south-east trade wind, and finally come t
on timber fringing the northern and western headlands of the sp.le
above mentioned. A mountain range 1y1ng.to the we.st serves to inte!
beetles that may occasionally be carried in that direction; and
continuing their flight northwards along t}le base of this qbstr ‘
must ultimately reach the pocket in question. IHaving 2}r}'1ved 1
and joined forces with the other beetles, the almost senllc1rcglar
of ranges at the back of this huge natural cul-de-sac 'eonsjmtut
effective barrier to further progress in a north-westerly directlon; W

2 Judging by the size of albohirtum we may assume that the parasite
in uestion normally lays two or more eggs on a single beetle, in which
case the resultant maggots might soon inflict serious injuries, and by
(destroying the ovaries of their unfortunate host prevent it from
Vipositing.

(mﬁ\ ote—Subsequent breeding experiments made by the writer during
- 1923 go to show that single specimens of albohirtum (beetles) often
‘harbour two maggots of this parasite.

—

Our greyback is, I think, very liable to victimisation by dipterous
- parasites, owing to its habit of remaining on the feeding-trees all day

1 a motionless or semi-torpid state, fully exposed to assaults of such
nsect enemies.

The only other tachinid bred at Gordonvale from the imago form of
albohirtum was a small fly, % inch in length, with dull yellow thorax
- and legs, dark reddish-brown abdomen, and blackish head. This insect,
~ which was first noticed in 1914 by my assistant, Mr. A. P. Dodd, but
- has not yet been identified, is evidently an abundant species. Numerous
- Specimens were bred by the writer last season (1916), the number of
- magoots found infesting a single beetle varying from three to twelve.

2 {)
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Alluding very briefly to other dipterous parasites bred here qupg
the past two years from various species of root-eating scarabemid lap
affecting cane, I may mention that these include no less than ej
different kinds of Dexiide and four of Asilide; the former resem)
in shape gigantic blowtlies, and being frequently adorned with byil
metallic tints of greenish gold, blue, or deep crimson; while the lat
(Asilidee), fawmiliarly known as ‘*Robber Ilies,”” are predaceous ingee
with steut, moderately long bodics, hairy for the most part, ang
obseure colouration.

These dexiids and asilids infest the grubs of about eight speeig
of our cane-beetles, but appavently are too rigorously controlled
insect and other enemies to be of much economic value here.

August to December, at a time 91’ year when no third-stage lavva of
Sdbohirtwm are to be met with.  The specific distinction between grubs
Lf these two beetles may  easily be determined by evamining with a
ocket-lens the under surface of the last body-segment, on which
P bristles will be scen, arranged in the manner shown by

n m(_'xz’ul[h' i > 5
companying photos. (pp. 47-48).

In addition to the foregoing, our scarabweid grubs frequenting canl
fields are preyed upon by at least one species of elaterid larva, ap
four speeies of digger-wasps (Seoliidar), which in their turn are
in check by hyperparvasites belonging to the families Bombylida |
Rhipiphoridee.

April 1917,
Grus oF LEPIDIOTA FRENCII Damacing Cane Roors.
Grubs of the greyback beetle are now in the third stage, and a
to pupate. .
Greenhills plantation is reported to be suffering severely this sea
300 acres or more being badly aftected; and the pest is also doing
damage in the Highleigh and Aloomba districts. i

‘Whilst ploughing cane land in April and May, one frequently
up numbers of small grubs about #-inch long, which, occurring
association with third-stage albohirtum measuring 1% inches in ler
are erroneously believed by most cane-farmers to be young larvie of ¢
greyback which have emerged from eggs laid during the present seasor
while they suppose the others to be full-size grubs of the same
that were hatched the previous year. It may interest growers to le
however, that these small larvee in evidence just now represent the see
stage of Lepidiota frenchi, a destructive scarabwid beetle of a dai
reddish-brown colour, figured in Bull. No. 3 of this Office (p. 37, fig
(See p. 42.) Its metamerphosis occupies a period of two years, w

Arrangement of Bristles on Anal Segment of Grub of Lepidiota
frenchi Blackb. (highly magnified).
Photo., W. C. Dormoer.

A decided outbreak of frenchi occurring recently at Meringa om:
voleanie soil was investigated on the 30th instant, when 186 second-stage
the complete life-cycle of albohirtum (from egg to perfect insect) t - grubs were collected in a few hours from 50 chains of furrow—repre-
only twelve months. ‘sgntmg about 2,418 grubs per acre, or 0-85 per cent. to each stool of
ne.
al

Although both these beetles oviposit during December or Janu k. .
grubs of the latter species attain full growth in a space of about E Although one of our serious cane-beetles, second to albolirtum in
months (January to June), pupating, as a rule, from July to Septem E iﬁf“(ﬁl}lc 11%11301?%31{09, this insect, fortunately, oviposits as a rule in

Those of frenchi on the other hand, which mature very slo heuelag-lg ?Eeﬁeﬁgie;2?3&&;23651? by, grass ov weeds, &e. This being
. LThose ‘ ' : e ) i § S g aintain, during December and January,
remain in the larval stage for fully ~a year longer; thus accounting - asystem of clean culture on areas devoted to cane, and more particularly
the presence this month (April) in the same furrow of large - on land that may be reserved for early planting. Both albohirtum and
comparatively small grubs. Owing to its two years’ life-cyele, se - Jrenchi lay eggs during these months, and are strongly attracted by a
and third stage grubs of frenchi arve hoth procurable during wint ~ lucuriant growth of vegetation between the rows, so that land ’1}17 a
months, while this species is noticeably injurious to cane every secon ~ weedy condition is almos; sure to become badl infelt a o e
year, when its larvee are in the third stage. : : ;l‘} Intter ’ : (f i) I ; .y : i ed. 1

R ] o o ) . B 1e latter insect (frenchi) usually oviposits freely in such situations,

; o o ) \ alke ; : . :
e T Tl o e R O it st v plovghing fx oy rou L o vl
but the former may he noticed every second year when ploughing £ b, nd nogTess, the gn}bs from th%se eggs, being z_xpout five months ol
y Yy 3 ploughing 3 ond still small, are often overlooked or allowed to remain in the soil.
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As a matter of fact, however, these young larva have still about g
to pass before pupating, during which time they are able to ¢y
appreciable injury ; moreover, after such infested land has been play
and the weeds destroyed, they are necessarily obliged to subsist alpy
entirely on the roots of the cane.

Joneing o M. A, J. Draper, was treated with bait consisting of cowpea
i dusted with copper -fn-sonz}te. The peas, which were sown 25th
anuary, in trenches alongside of cane planted last A_ugust,. were duly
Episoned and covered over on 14th F-el)x'uary, the arsenieal being applied
¢ the rate of 24 1b. per acre. Barly in March the plantation on each side
this test-plot—with the exception of a strip 9 chaing long, containing
aere adjoining its southern boundary, and about 3 acres on the
orthern edge of) the 30-acre block—were fumigated by Mr. Draper
with bisulphide of carbon. At present the cane on our experiment plot
fully 8 feet high, and quite as flourishing as that growing on soil that
ad been fumigated.

-~

Y
N

ot
' The eontrol 4-acre appears to be suffering slightly, but as the plants
e 6 feet in height one can examine only the end of this strip, which
about 20 feet wide. To form a correct idea as to its condition it
ould be necessary to look down on it from above, and compare the
peight and colour of the leaves with that of the cane on either side.
The three untreated acres on northern boundary, however, are already
affected in places.
Presuming that grubs oceurred early in the season over the entire
~area of this 30-acre block, we may I think reasonably conclude that
arsenical poison-bait will destroy them just as effectively as fumigation
with carbon bisulphide. .

i The weather during the entire course of this experiment has been
~more or less showery, thus allowing affected plants to root afresh, and
" keep fairly green. In the event of normal dry conditions setting in
we may expect to see more definite indications of grub attack on these
- check-plots at Meringa.

S N VN

AT AU N TS

!
i

une 1917.

Work has recently been devoted principally to the study of the
xternal anatomy and metamorphosis of certain of our more injurious
cane-beetles.  An illustrated bulletin dealing with the habits and life-
story of Lepidiota frenchi Blackb. was prepared by me and submitted
to the Bureau of Sugar Experiment Stations. I may state that the DIS.
in question embodies an account of the eggs and early larval instars—
hitherto unknown to science—together with a scientific deseription of
the imago stage ; while noteworthy specific structural differences between
this insect and a closely related cane-heetle (Lepidiota consobrinag Girault
—formerly Lepidiota No. 683) are also discussed and figured where
necessary.

Arrangement of Bristles on Anal Segment of Grub of Lepidoderma
albohirtum Waterh. (highly magnified).
Photo., W. C. Dormcr,

May 1917.
Ferp EXPERIMENTS WITH PorsoN-Barr ¥or GRUBS. E-

Referring briefly to field experiments with poison-bait for cane
grubs, carried out lately at Innisfail and Meringa along. the lin
advocated in Bull. No. 4 of this Office, I may say that in the forme
district a couple of acres were treated by Mr. F. L. Sugden, but ow
to seareity of grubs this season no damage to his crop was perceptibl
cither on this area or on immediately adjoining untreated cane land
that the result of the experiment is doubtful. ‘‘One important poin
however,”” writes Mr. Sugden, ‘‘appears to be definitely proved, t
the application of even a heavier dose of Paris green than you advi
has had no injurious effect, but rather the reverse, on the growth of
erop.’” The foliage of cane treated at Innisfail was noticed to be m
luxuriant and of a darker green than that on the untreated area.

“SxIPPER’’ BUTTERRLY ATTACKING CANE.

5 T wish to record the ocecurrence at Gordonvale last May of a new
lepidopterous pest of minor importance affecting sugar-cane.

The insect in question is an hesperid butterfly (Padraona hypomo-
~ loma Liower), a detailed description of which has been published by
Lower (Revision of Australian Iesperide, Trans. Royal Soc. South
- Australia, vol. xxxv., 1911), who records its previous occurrence at
- Herberton and Kuranda in March, and near Sydney in April.

The ahove conclusion arrived at by Mr. Sugden verifies the writer
opinion with respect to treated cane grown in pots at the laborat
last October (see pp. 36-38). Our half-acre plot at Carrah Esta

; At Gordonvale the caterpillars of this butterfly destroyed the leaves
~ of young cane-plants growing in pots placed on the veranda at the
laboratorv. Although measuring scarcely an inch in expanse, its dark-
brown wings contrasted with rich orange yellow render it a fairly
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conspicueus ingect, the latter colour being arranged on fore-wine n th
form of an obligue stripe mear outer margin, and a large tr-f;ln ]
bloteh on costa, while a broad transverse band of the same eolour, p'f ;
hetween two spots, crosses the middle of hind-wing.

The pupa, which is about &-inch long, is pale brownish yel
with a dull-red U-shaped plate on dorsal surface ot anal segment, heary,
two very short, pointed horus, that part of the edge lying between the
being scalloped, and the extremity of the anal segment flattened vertie:
and furnished with numerous yellow bristles.

This is the fourth species of Hesperide found attacking cane nes
Gordonvale, the other three—two of which oceur also on cane in Jav:
having been recorded in Bull. No. 3 of this Office (pp. 22 to 25). Sin
its publication, however, an additional butterfly (Melanitis leda Tinn,.
and a moth (Mocis frugalis Fab.), have been mentioned in mon
reports as occasionally destructive to the foliage of cane-plants; so -
our list of cane-pests now includes sixteen lepidopterous insects,

Note.—A special bulletin dealing with several new lepidopteroy
pests affecting sugar-cane in Queensland was published by the pre
writer in 1920 (Bull. No. 9, Div. Ent. Queensland Bureau of S
Experiment Stations). ]

June 1921.
GRrRUBS IN THE CAIRNS DISTRICT.

‘When again given charge of this Entomological Liaboratory on th
19th of last month, I naturally endeavoured in the first place to revie
the cane-grub situation from an economic standpoint, and to swmmari
as far as possible the results of various activities of this station during
period (July 1917 to May 1921) occupied by the appointment of Dr, J. ]
lingworth. :

Although climatic conditions have been very favourable to
growth of cane, the outlook is anything but encouraging, grubs havi
appeared in numbers this season at Mulgrave, Hambledon, Highle
and elsewhere, on river-flats, and places which for many years past
been fairly free from attack; while at Greenhills, that stronghold of
grub-pest, about 300 acres of cane are badly affected.

Such widely spread injury, occurring as it does at a time wh E
the beetles during the last three years have not been collected in

Jairns district, and had a chance to breed and multiply a hundredf
wust appear significant. As a matter of fact, economic entomologists £
world over have long recognised the importance of systematically colle
ing the grubs of many injurious species of root-eating Scarabmidee.
ingtance, in a recent bulletin (1918) issued by one of the sugar espe
ment stations at Porto Rico, we read: ‘‘The most successful method
controlling the ‘white grub’ that has yet been found is that of collects
the grubs and beetles. The method is rather expensive, but it is the on
way of keeping the pest from inereasing.”” Again, our State Entont
gist, Mr. H. Tryon, at a meeting of the Amustralian Sugar Produce
Association in Maryborough (1911), stated that ‘‘these measures’’ (¥ .
collecting) ‘“had in the past accomplished very great results, It was onl
when these measures had been neglected that grubs had increased to 2
isastrous extent.’’ :

and fast turning yellow.

NOoTES ON QUEENSLAND CANE-INSECTS AND THETR CONTROL.

51

How mo Use Agrsexic.

| At Gordonvale during the yvears 1915 to 1916, I studied the effect
Bon cane-grubs of several deadly poisons z}dministe];ed n various ways,
Sand. alter demonstrating 1‘11‘0 extrente resistance of our ecane-grubg te
',:éto I1 poisons, ultl)mately found that the only way in which to secure
a high l)._\ruentagc qt mortality was to_induce them to devour some kind
f palatable bait liberally treated with the poison in a concentrated
QL.
3 Paris green and white arsenic gave the best results, the former
enical proving the more deadly of the two (sce Bull. No. 4 of this

A field experiment along these lines was conducted by the
t writer in February 1917, when a bait consisting of cowpea
folinge dusted with the above avsenicals at the rate of 24 1b. to the acre
as turned into the soil against the stools, the result being decidedly
encouraging (sce pp. 43-49).

Later, in 1919, when the cane on our Meringa experiment plots was
vested. it transpired that the highest yield (29-4 tons per acre) was
btained from Bloeck 10, which was treated with white arsenic at the
qate of 10 1b. per acre, dusted on wet Mauritius beans and ploughed
. while the lowest yield (16.658 tons per acre) was derived from an
application of sodiwm arsenate, sprayed in the drills at the rate of 10 1b.
per acre.

The above results appear to justify conclusions arvrived at in 191516,
and to indicate that arsenie, to be effective, should be administered as
far as possible in a concentrated form; moreover, when sprinkled loogely
the drills, heavy rain tends to wash the minute particles of arsenic
(ownwavds, thereby causing additional and far greater soil adulterasion,

- When laying out future experiment plots of this kind, it is pronosad to

stitute a number of methods of admministering arsenic that have not
therto been tried in the field.

Locarities VISITED.

On 30th May a visit was made to Hawmbledon plantation, where,
owing to the courtesy of Mr. F. C. P. Curlewis, T was able.to look at
me of the cane-farms and note degrees of grub-infestation. It was
mteresting to find that D. 1135, which at first had appeared likely to
resist attack in that locality, was finally suceumbing in several places,
A block of this variety, planted June 1920,
had shown the first indication of grubs the following April, and is not
expected to cut over 20 tons. A late block of the same variety, planted
in September, went down in March; whilst 8 acres of Clark’s Seedling,
planted at the same time, collapsed during May, and might cut 5 tons,
althongh in January (about five months after planting) it had every
- appearance of being a 30-ton crop. Mr. Curlewis directed my attention
to one of those problems so full of interest to the entomologist, the
solution of which might at any time throw considerable light on the
question of cane-grub control. This was a 15-acre block of H.Q. 426,

- June planting, that was stunted, and for the most part grub-eaten—

having dropped from an anticipated yield of 30 to about 15 tons—
while right alongside it, on similar soil, stood a small bloek of D. 1135,
planted the same month, but apparently free from grubs, the sticks
being 7 to 9 feet high, and promising about a 25-ton erop.

Aloomba was visited on the 3rd and Woree on the 21st instant,

~ when inquiries were made at both places into the reported occurrence
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in injurious numbers of the beetle-hover of cane (Rhabdocnemis obscipy,
Boisd.). In each case, however, these alarms were proved to have }
groundless.

‘ot propetly qultivated. The best results are usually secured in well-
orked volcanic or clay-loam soils at a time when these are thoroughly
«t. but not wet enough to affect porosity. Such conditions generally
tain in light soils about a couple of days after heavy rain; but it is

CairNg Smow EXHIBIT. h t J
hest to malke sure by testing onc’s land with a spade.

On the 8th instant we exhibited at Woree a small collection
insects, &c., comprising eggs, larve, pupa, and adults of our vari
cane-beetles, together with a number of the parasitic and predaceoy,
enemies, such as digger-wasps and robber flies, that help to control tl,
ravages of the grub-pest. This display afforded opportunity for getti
into touch with cane-growers, and led to much instructive discus
relative to the cane-grub problem.

Although garbon _bisulphidq is much used by entomologists for
ntrolling various soil-frequenting insects, it does not seem to have
come into general use here against cane-grubs. This may be owing to
the following reasons:— :

(1) Tts rather high cost;

(2) The expense of distributing it by hand-injectors;

(:3) Difficulty of obtaining reliable men to apply it;

(4) Want of knowing exactly how and when to apply it;

(5) Doubts regarding the efficiency, or after-etfects, of such
fumigation.

July 1921.
INTRODUCTION OF PARASITES.

This matter being considered of importance, preliminary steps h
been taken to get into touch with entomologists in those parts of th
world where species of scoliid wasps likely to prove serviceable here ape
known to occur. Several kinds of digger-wasps are obtainable for int
duction, and very probably scme of them might do valuable work i
cur canefields.

‘Now, by adopting some reliable mechanical treatment we at once get
rid of objections Nos. 2 and 3, since our field application would then
e performed quickly, systematically, and with certainty, two rows of
ne being treated at once by the machine as it passed along between
: 0 > the stools, while the labour involved would consist simply of a driver
however, knowledge of ee.rtam'faet:.s relating to its life-cyele, econon d one horse. Seeing that such treatment is mnot practicable after
and environment is essential; since in the absence of such data it woulg eane reaches a certain height, fumigation would need to be commenced
be impossible to decide whether a species, if introduced here, would in ‘as soon as possible after flighting of the beetles; for by making an
the first place be likely to live in Queensland ; or, if so, find suital early start we secure a period of two months or more in which to treat
host-grubs, or breed in a normal manner. young ratoon and late-planted erops. It is proposed, therefore, to
With view to obtaining reliable and comprehensive informat - direct experimentation during the coming season against the eggs and
of this nature regarding certain species of Scoliid® that in the write (small grubs, the latter of which will doubtless succumb to ordinary
opinion seem likely to meet our requirements, a list of questions ha Aumigation.
been prepared, which, when replied to by the various entomolog
approached, will considerably illuminate the matter, and enable
in the near future to report more definitely on this interesting fo
of control.-

Before going to the expense of introducing any parasitic ins

Little or nothing is known regarding the effect of bisulphide on the
- egos of scarabwid beetles, but I am inclined to believe the fumes would
~penetrate the soft and rather absorbent chorion (egg-shell) of Lepido-
derma. However, this is a point to be determined shortly. Our interest
~ at present centres in the machine and its possibilities, which it is hoped
~may be completed this season in time for Mr. Dawson to give a practical
and it is hoped that a measure of relief may be secured through ~demonstration in the field. If successful, it might pay us to advance
introduction of suitable bacteria, which under our warm climati {another step, and, as suggested by Mr. IHowe, manufacture our own
conditions should thrive and multiply abundantly. i - carbon bisulphide, and so reduce the cost about one half, which would’
satisfactorily dispose of objection No. 1.

Bacteriologists who are at present experimenting with differ
diseases affecting grubs of cockchafer beetles have also been consult

Fumicaring CaNe-GRUBS.

Since the manufacture last year, by Mr. Dawson of Gordonval
of a machine for administering carbon bisulphide to the soil, the merit
of this fumigant have been rather freely discussed here, and we prop
to look into the matter this season and conduct a series of fiel
experiments.

Mr. W. F. S. Howe (manager of Mulgrave Central Mill) happet
to have had considerable experience with carbon hisulphide, and obtainé
results against mature cane-grubs which appear conclusive.

August 1921
STATION IMPROVEMENTS.

The present season having been very favourable for planting, some
attention has been bestowed on station improvements of a general
character, requiring to be carried out during winter months.

BEXPERIMENTATION WITH, DETERRENTS.

We propose during the coming season to take up this line of
control work, which, although previously touched upon by Mr, Tryon
- about twenty-five years ago, has not since been followed up, or submitted
- to scientific investigation.

T am inclined to agree with him in thinking that many of t
failures in past vears resulted from applications having been made eith
at the wrong time—viz.,, when the soil was too wet—or in heavy land

L
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The use of detervents has long been advecated by economic entg
logists as a method of coping with many kinds of insects, and of |
yvears attempts have been made in other countries to employ this fg,
of control against the white grubs of root-eating scarabweid beetles,

Our choice of repellents, however, is natarally limited to substang
barmless to cane, that ean be handled without danger, are casily applig
and are inexpensive or moderately so. Preferably they should b
manurial value, and admit of application in a dry forum. :

Mr. A. J. Draper has kindly allowed us to experinfent in this con
tion on the Carrah Estate, where | have already selected a portion
bloek of D 1135, June planting, that is now about eighteen incheg h
and looking well. I weed hardly say that this form of control wil
directed against the beetle itself, our object being {o deter if pos
the egg-laden female insect from entering the ground to oviposit, |
previously rendeving the surface soil around the cane stools ehnox
in some way.

CoLLecTing CANE-BEETLES.

As already pointed out in a previous report (1915), we must
lose sight of the fact that, in problems such as that now facing
entomologists have always considered that ideal control methods
essentially those in which we succeed in capturing the female inse
efore they have had time to deposit eggs.

The Cairns Cane-growers’ Association published in the ‘‘Post’”
month a few suggestions offered by the present writer regarding fu
collecting of grubs and beetles, inviting cane-growers to freely criti
same and recount their experiences in this eonnection. :

Regulation No. 4 of these suggestions stated that grubs shoul
collected from cane-lands only or in the immediate vieinity of sam
and beetles from within a radius of about a quarter of a mile fro
cane-land. Apparently, some of our growers do not even yet real
that leading entomologists as a whole, after working for more
thirty years at the white-grub problems, assert that up to the pres
no better control method than that of systematic collecting has |
discovered. We naturally recommend this method to growers, bec.
it has stood the test of practical application, particularly in Europe a
America.

One of the latest examples of such work is reported from Mauri
as follows:—“The number of Lachnosterna {cane-beetles) captured
1919 to 1920 was under 31,000,000, as compared with over 71,000
in the previous year, and is the lowest since 1912-1913. The figw
indicate that a control has been established in those areas in which |
infestation originated; it is only in the more recently invaded part
the area that the nwunber of beetles taken is still on the increase.
view is corroborated by results of surveys for the larve.”’

SEEN FROM CAIRNS ROAD.

MERINGA ; AS

ENTOMOLOGICAL STATION

Dermer.

.

Plwoto., 7,

- one-quarter of these beetles had ovipesited in the canefields around
- which they were collected, we should, as a result of this control method,
have prevented destruction of abowt 40,000 tons of cane, an amount
¢sceeding that of our annual loss throughout the Cairns district.

The above facts are mentioned here hecause I hope to show later on
that our most badly grub-eaten areas of cane-land around Gordonvale
E have been gradually invaded by this pest, which first started its
- eneroachments about the year 1897.

In 1914 we ourselves collected 22 tons of beetles in the Cail
distriet, which represent more than 8,000,000 specimens, a number a
to destroy 11,000 acres of cane, which, if producing an average (s
of 15 tons per acre, would mean a loss of 165,000 tons. Since the aver
annual loss in the distriet of Cairns ig estimated to be about 30,000 t
of cane, it appears that the 22 tons of heetles captured in 1914 W
capable of causing injuries amounting to more than five times tl



3

NOTES ON QUEENSLAND CANE-INSECTS AND THEIR CONTROL. 57

i
1 . NI SECTS AND THEIR CONTROL,
56 NOTES ON QU ENS AN CAXN IN ol

Preliminary experiments this month with bisulphide against the

‘ fﬁ. ipw have demonstrated that specimens placed in cages of w0l

| ~ o ¥ tes might pup ha S ! : ages of compact soi

. . om cane from which beetle gh p b iied g e, 1
ith regard o the q]StfmC? i}om. (01;’ o mile would be insufficien will .\utunn}f tf h“mmf‘t}O_llil t ‘lle f_umGS_ obtaining a ready entrance

profitably collected, I think ﬁ]{.ludlrt({hﬂv concentrate the work upon E fhrough thte }211(;;5 0Der}1l sgfq:;u es. .b1eld—l\)\ ork in this connection will be
iniitati o v S . 1v. W it T ) ot .

S ving }hmﬁ\e;, “foxl\l'o(uld be very likely to trespass on adjoin L earried out S ¥, whe remains to be seen, primarily, whether the

: [ing beetles that ¥ > 3 -
avea harbouring bee

cane-land. .  sistanco o8
re er above-mentioned distance
 foye collectors were employ ed the a 1 tonec amce 7
sufﬁclj f;}l‘liig inL the event of many handst belng ?}71(111}&&);31'1t VV\‘7 ?uli(l];
"be <t ing-trees he <. 3
. aceous to work the teeding-trees lar X We
‘il}ual}[kﬁv)ke):tzllgsva\?fﬁgzisit cane half-a-mile znﬁayjE but, mﬁgretm‘glﬁ;z o
et ) .. 3 ) | g ! © ; X Or e 5
SLOW inite ‘hether they will fly twice or : les
('19 o 1\1}01\\ o?(elgfl 1Jfot)lya’:‘iack cane.  Under mormal climatic .co.ndm
thta{lceisn robably the limit from which we need feaﬁ“ 111Vd§)11(;1;7t .
(‘Ll lnll(i wih%y weather chance to oceur Qdurm‘g nightfall, zﬁes aré 1
E%%ens whilst beetles ave on the wing (from 8 to 10 p.m.) they :
liable to fly far afield.

i o

P
|

TRAPPING BEETLES IN THE Fierp.

6 1 : 4 aboratory, I pointed out
: vhile at Cordonvale La tory, ol
desil}qli)ililtgylb(;f Vcapturing female beetles ilurmg t%lec}égrll(;al( Slze;m?
lavi r mea £ light-traps placed among .
egg—.l‘aylrslglzy?r) 5231??2:1,0” VObl. vii., p. 903), and emphasme:d ?}116 fdc&'h :
ml&h?)netlzg (direcﬂy responsible for future 'trouble wﬁele11 (w)rsizitegi
the e‘ managed to elude capture from .feed.mg-trees, :1& y Nty
lé:ﬁ:e%%lds at night-time in order to}quosm. ti)}rgg\xf%z S)rrz e(new 44
Y ‘s special report. I hope this seasom 10 : i fo
1(}0% %1%-32) Sggsed on the design of that figured in t}f}enabovg m;a}r;{c;
(1)'eplo§t but of gimpler construction, with which to follow up

of control.

Diagrammatic View of one of the Spiracles of
a Pupa of Lepidoderma albohirtum
(highly magnified).

. Jarvis, del.

ming of puddled soil gpread by the grub—according to Tryon—over
e walls of its subterranean pupal chamber, prior to transformation,
will prove impervious to the fumes of ecarbon bisulphide.
Pura oF (' ANE-BEETLES. ' i
On the 22nd instant it was found ;}at %upaa '%ieaél(;flht\)r;s}?at
~eenhills at depths of 10 to 24 inches. 1
3111517) aggdaac%eg‘iﬁegf 6 inches from the surface, although moist and

compact lower down.

Cane-GruBs Earming Engrisg Porators.

One hears suggestions from time to time regarding the advisability
planting English potatoes on our most badly grub-eaten cane-lands.
In this regard it might be well to mention that some time back (June
1919) ny attention was drawn to what proved to be a rather interesting
case of white-grub attack occurring in a vegetable garden at Kamma,

ar Cairns. The grubs in question, which were none other than those
of our greyback cane-beetle, were found to be hollowing out tubers of
‘half-orown potatoes of variety Snowflake which had been planted in
April on a plot of grayish clay-loam soil, adjoining a small block of
- sugar-cane. In some instances the tubers were nearly consumed, large
third-stage grubs of this beetle-pest being located right inside them.

his fact helps to further substantiate views held by the present writer
garding the dietary of albohirtum during its larval condition.

1 R} insect
W 1 grubs of an undetermined coleo/ptelpu‘s nse
1 tTc‘{ %tsgli%eptbh of 30 inches. Later, on the 2:&%1. 11lb‘éa}clg,1£1;nc :
Sor 81 Meringa, were anearthed at depths varylng rom ottt
s 1',1A' this c]ase was red voleanic, similar 1m m.echamcab co i 5)15
i, tmt d by the writer on the same estate during Octcg err o (ié
i%ighgfasssdé 1ar}1rd pupation apparently takes place at an averag
of about 11 inches.

i red to me that control
Vhi TLambledon last May 1t oecut‘re‘ t ‘ e
the Slgglsgt‘:;e of albohirtwm had }xleVLGl‘ {%?eﬁ' s,;r}ll(;laslgi ;;Er&eﬁgserﬂa
E ltoﬁndthat)[r.;._.'afe 8 ‘ s o
1 W%Sl 11{1;581;6118)[3(11(_1 was of opinion that fumigation W 1t-h~0{%%b?£r?§ap
60}15}11%8 1(’ove heneficial in clearing wp pupa-infested 1a.n(0 eI e B
mig! pon certain areas of grub-eaten 1a{1c1 at ‘;\Ie?mbar L have A
ii{?):e of albohirtum to occurt at thelrz;‘;e foetnfﬁguge‘?azspeand O
. these pupee to produ male beetles, ot
Assun%né% 11])21? cent. O‘IE these from attacks of birds z}ndfo‘geélh ein 3
- %%11 find that the beetles arising from each aelejf 001r e
ﬁ‘;ds ctould produce 64,000 grubs, or enough to destroy 1ov

PARASITE oF CANE-BORER.

Steps are being taken to breed in considerable numbers the parasitie
tachinid fly (Ceromasio sphenophori) for ultimate distribution in cane-
Mlelds at Gordonvale and Babinda, wherever the weevil borer may be
und occurring injuriously.
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Weather conditions during the period 27th August to 23rd Sept,
ber have favoured the development of our cane-beetle Lepidog, o
albolirtum, myviads of which are at present in the pupal state, aw, Z
those profound changes which will eventually allow them to wing - o
way to the forest trees, and later on into our canefields. The raj Bl
here for this month has been 145 inches, and the average g
temperature 70-5 deg. ¥ P
g
NoTEs oN GREEN Muscarpine Fungus. §
Readings of the thermometer between the dates 13th to 31st A g
were particularly interesting, since they helped to illuminate ce e
matters relating to spore germination of the entomogenous fy §§
Metarrhizium anisoplice. During this period of nineteen days, v o
our mean shade temperaturve was 68-6 deg. F., no less than twent &5
third-stage larvae of albohirtum were killed by this fungus. R
These grubs, which had been paralysed by scoliid wasps ((g El
someris tasmaniensis Sauss.) had lain in shallow earthern cells for abg =
2

two weeks prior to the first fungus attack, so presumably must |
become infested by this vegetable paragite in the field, bhe
encountering the digger-wasps. Germination of the spores, howe
did not take place until the above-mentioned temperature prew
although during the fortnight preceding the first outhreak of the f
fifty or more paralysed grubs had been lying in our breeding-trays
exactly similar conditions of handling, &e. The only apparent diff
was that the maximum and minimum shade temperatures during
two weeks were 755 deg. and 50-8 deg. F. respectively. Th
appears likely that a slight variation (an additional 2 deg. in the avi
maximum and 87 deg. in the minimum temperatures) is sufficl
cause germination of the spores of Metarrhizium. Tt may be ment
here that our highest mortality occurred during a mean gl
temperature of 67-8 deg. F. H

It is hoped the above-mentioned observations may prove hel
during future experimentation in connection with control work a

our various cane-pests.

ggs, Larve, and Cocoons of (/

Sauss. in concavities made in damp soil.

Portion of a Breeding-tray, showing E

BreEDING DI1GGER- WASPS.

Four years ago the present writer studied the life-history
habits of two native species of Scoliide parasitic on grubs of our
beetles, and succeeded in breeding from the eggs three successive bre
of wasps in the one season. The winter brood, however, which wa
followed up at that time, is being investigated now, and some £
interesting data have been secured.

Cool winter conditions, as might have been expected, some:
retarded development of the various stages of these parasites. The
for instance, which during summer weather hateh in three days
from seven to ten days, or even longer; while the period oceupied by
combined egg and maggot stages varied from eighteen to twent
days under an average shade temperature of 68 deg. F. These comhl
stages in the summer brood, however, during January, occupy a pe
of only twelve days, the average temperature at that time being B
higher (about 82 deg. F.). E

The method of he i v a1 .
by the seriter i 019111{11.(111}@ larvee and pupee of digger-wasps adopted
E riter 1 1918 Is illustrated in the accompanying photograph
Oo'd~1mm(~)n of a breeding-tray stocked with rows of vietimised grubs
together with egg, maggot, and eocoon stages of the parvasite. 7 ’
: ]

~ [lach wasp when ¢ i i

; sp when ca : ; ] all metal eno :
“‘dU“—Orul; FO ' 01 ]d}}'[}l}l ed is conﬁneﬂ in a small metal cage enclosing
gTub o8 covered by about 14 cubic inches of soil, the paralysed
3 emg removed from each cage daily, and a healthy one supplied
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in its place. The victimised hosts are at once transterrved to a bree'.
tray holding a layer of damp compacted soil in which numerong sh
concavities have been impressed. The life-cycle stages of the paps
as shown by the photo., are passed in these earthern cells. The x
are fed daily with a mixture of honey and water, and although subj
to close confinement they live about a couple of months. 3

From data just obtained it appears that four broods of the diog
wasps Campsomeris tasmaniensis and radule may oceur every vye
Those giving rise to what we may term the first or spring b
commence to oviposit towards the end of September, the earliest
having been obtained on the 22nd and 27th of that month. Fgglay
however, hecomes general towards the end of October, and wasps fi
emerge from this brood about the middle of December.

The period occupied by the summer brood or second genera
extends approximately from middle ot December to middle of Fehpy
The autumn or third generation originates from wasps emer:
throughout March, oviposition occurring from about the end of
month to beginning of May, and flighting of the adult wasps from
to August. Eggs producing the winter breod are laid in June and
At present we have only the cocoons of this brood, from which wasy
the fourth generation are expected to emerge in a week or so.

Additional details with regard to technique employed here i
connection need not be given at present; but it may be of interes
state that, in the event of our deciding to introduce wasp-parasites
Queensland from other countries, we shall be in a position to haj
them during transit in a manner best caleulated to keep them alivi
ensure successful introduction.

Tae CANE-BORER AND ITS PARASITE.

A trip was taken to Babinda on the 31st August and again on
September, with the object of securing specimens of tachinid flies (€
masia sphenophori). Thanks to the courtesy of Mr. A. MeColl, mar
of Babinda Central Mill, I was enabled to visit Meriwinni, Moolik
and other districts, in company with one of the cane inspectors, .
C. Robinson.

As a result of our search a number of tachinid flies were capft
with which to commence breeding experiments at Meringa. These
found resting on loaded trucks of cane, at Mooliba and in the mill
Pupee of the parasite were also located in borer-infested cane
several farms, so that it should mot be a difficult matter to
hundreds of specimens of this tachinid for future liberation in dist:
affected by the beetle-borer around Gordonvale, &c. Growers trou
“with this borer are asked to forward samples of infested stal
Meringa Railway Station. It would not be much trouble to
sackful of badly bored cane; and such consignments would
considerable value to us, and receive due acknowledgment.

The fact of this parasite being in evidence at present on
suffering greatly from borer attack indicates either that its work
little or no avail or is being constantly checked in some way. Bur
the trash, although helpful in controlling the weevils, destroys al
parasites and predatory enemies. Continued indiseriminate bus
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COCOON OF WEEVIL DBORER OF CANE
(DIAGRAMMATIC DRAWING SHOW-
ING SMALL COCOONS OF TACHINID
FLY PARASITE INSIDE THAT OF
BORER).

E. Jarvis, dcl.

would, before long, probably result in
disappearance of the tachinid Hy from
sueh localities. A small patch of bhored
cane should accordingly, when possible,
be reserved in some obscure quarter as
breeding-ground for the Hy, and this
should not he burnt.

Bait-collecting  has achieved good
results in times past; and sinee this
wmethod of control is within reach of
every grower, and affords a means of
materially checking the ravages of this
pest, its merits should not be altogether
overlooked. These haits consist, as most
growers are aware, merely of pieces of
split cane about eighteen inches long,
which are placed in heaps, of {rom ten
to twenty pieces, near or among the
cane-plants.  As a result of rather
extensive experimentation in Fiji, it
was seen that molasses smeared on the
baits did not make them more attractive,
and that baits cut from decomposing
cane attracted far more bhorers than
those consisting of fresh cane. It
appears also that collections made every
second day from heaps placed near the
border of a plantation gave better
results than frequent collections (three
times a day) derived from single baits
laid throughout the field.

With regard to the question of

- collecting weevil-borers, I may mention that 3,600 specimens weigh one
- pound, and that this number of beetles are able to destroy at least

COCOONS OF WEEVIL BORER (NATURAL SIZE).

Photo., W. C. Dormer.
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The average shade heat hetween the dates 10th to 17th October was
dee. 1., a temperature exceedi}lg that which normally obtains dul‘_ing
our stunmer 1119111’11& b‘.u-‘:h. 001‘1(11‘(10113 bmpg acecompanied by a precipi-
fation of 274 inches of rain, it seemed likely that about 50 per cent.
Eof the heetles might makgl an early emergence. 'Appareutl_\:, however,
his heat has not hpon sufficient to arouse them from a torpid state, as
ap to the present (28th October) no decided emergence has taken place.

The past winter having been somewhat cooler than usual, it is quite
that the beetles may not appear until early in November,

D acres of cane.  In cases of severe infestation it would, T think, be w
worth our while to colleet them. By laying bait-traps immediately afte
cutting the crop, large numbers can he caught at little expense,tas t
beetles dislodged from the cane usually concentrate on these baits

many days after the crop has been cut.

Varicty of Cane Besistant to Beetle-Borer—Some plants of the ca
H 146, a variety which is said to be very vesistant to Rhabdocne

'posﬁillll'

CoNDITIONS AT GREENHILLS.

The cane on this estate, which at present consists of about 160 acres
f ratoon and 90 of plant cane, is making splendid growth, the September
planting heing already about 3 feet high. Mr. Iloelscher, the manager
here, is experimenting against the grub by burying a layer of trash
ircetly underneath the cane, the trash being first placed in a trench
nd covered by a layer of soil, on top of which the sets are then planted
1 the usnal manner. Several rows have been treated in this way and
‘a number of adjoining rows left as a check-plot. About 600 acres are
‘to be placed under Mauritius beans, one-third of this area having
~already been sown. The whole crop will be ploughed under in due
course, and followed by cane to be planted early mnext year, when it is
hoped by Mr. Hoelscher that the grubs may feed on the humus suppl?ed
by this green manure, and leave the cane alone. At present very few
rubs of any sort are showing up in the furrows, and no beetles have
bheen noticed.

e

LARVA OF THE BEETLE-BORER OF CANE (EHIGHLY MAGNIFIED)]};' sarots, i} ., Larer MoTa-BorER OF CANE.
This insect, which is sometimes confused with the beetle-borer of
cane, is giving trouble just now in the Lower Burdekin and Bundaberg
districts.  Growers writing from Rita Island state: ‘“This pest has
oradually become worse, until this
- season, when areas in one patch have
been destroyed.”” “‘They are very bad
- on my farm this year, attacking the
voung plant-cane as soon as it is out of
he ground; they clean out patches
completely. They are also bad on the
adjoining farms.”” The larva of this
- moth-horer (Phragmatiphila truncate
- Walk.) does not in the least resemble
- that of the beetle-borer; the former
being a slender caterpillar about 13 LARGE MOTH-BORER
~ inches long, while the latter is a plunp (Phragmatiphila truncata Walk.)
nwgg‘ot-shaped grub (86’-8 p- 62) . ﬁ/?fzté‘,szz);}. Agriculture.
4 This moth-borer usually attacks
. Young ratoons and plant-cane, killing the central unfolding leaves, which
quickly wilt and turn brown, such plants finaily exhibiting what is
termed ‘“dead-heart.”” When occurring in big cane it is generally found
boring the top of the stalk.

The beetle-borer, on the other hand, seldom attacks very young
shoots, and when infesting mature cane is most often seen tunnelling
the hasal portion.

obscura Boisd., have just been received from the General Superintenden
and a grower at Gordonvale has been kind enough to plant them amon
a patch of D 1135, on land usually favoured by this pest. It will be.
interesting to note, later on, whether the borer-beetle attacks ‘th
surrounding cane in preference to the variety in question.

PUPA OF THE BEETLE-BORER OF CANE
(HIGHLY MAGNIFIED).

E. Jarvis, dcl.
October 1921, ‘
TEMPERATURE AFFECTS EMERGENCE oF CANE-BEETLES,

The warmth experienced here during the past few weeks has raised

the soil temperature, and so favoured an early transformation of the
pupee of Lepidoderma albohirtum to the imago or beetle condition. ]
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The large moth-borer is common here in canefields but appears t,
be effectively controlled by natural enemies, amongst which the wely
known ant Pheidole megacephala may be considered an important fae
The writer has also bred, from parasitized ecaterpillars foung
bored cane at Pyramid, a tachinid fly and a braconid wasp parasit BREEDING BEETLE-BORER PaRASITES.
Apanteles nonagrue Oll. The latter insect has previously been deseri 1 Examination on the 25th instant of cane-sticks that had been artifi-
as a parasite of this moth-borer in New South Wales, but has ne - cially stocked with grubs of the weevil-borer, and planted 611 14th
believe, been recorded hitherto from Queensland. Sepfmnber in a large breeding-cage, revealed the presence of pupw of
the tachinid tly in each stick (sce illustration on p. 61). These fy-
L pupe, which resulted from maggots deposited by Hies collected and
brought by the writer from Babinda on 22nd September, will produce
- parasites about the end of this month (October), and constitute our first
- prood for the present season. The life-cycle, from larva to perfect
~ ipsect, has taken in the present instance about forty days, but successive
~ broods should come through during the hot weather in about five weeks.
- Flics forming the first brood will be used for breeding from, but we
~ hope to have specimens available for distribution before next season’s
- cane is old enough to sustain serious injury from borer attack.

* {hese cuttings. Next season we hope to be in a position to supply young
 pooted trees of both these figs, free of cost, to any growers who may care
{0 plant them.

Judging by reports to hand regarding the mode of attack mani
fested by this pest on the Lower Burdekin, it appears likely that
at least of its above-mentioned natural enemies do not oceur thepe
‘We intend, therefore, collecting specimens of the parasites in questioy
at Pyramid, and, upon obtaining same, breeding them here u
getting a sufficient number to convey to Rita Island for liberation
plantations where this borer happens to be troublesome.

A special breeding-cage is being constructed for this work (includ
about 90 cubic feet of space) which will contain cane-plants grow
naturally in soil about 9 inches deep, in order to secure ideal conditi
for breeding these parasites. Fumiearing Pupx or Cane-BreTLEs.

In my August report (p. 57) allusion was made to sueccessfal
lahoratory experiments against the pupw of albohirtum, our common
greyback cane-beetle. Preliminary field tests conduected during Septem-
ber demonstrated that fumes of carbon bisulphide are able to penetrate
~the walls of the pupal chamber, and injections made at a depth of
- 8 inches proved fatal to pupwe lying at an average depth of 11 inches.
- Owing to prolonged wet weather these experiments had to be discon-
- tinued. This matter will be followed up next season with a view to
securing further data.

CONTROL OF THE ADULT BEETLE.

One of the phases of control we propose investigating this com
season is that of poisoning the adult beetles before they have had t
to oviposit. Experimentation in this connection will include field
well as laboratory work. Beetles will be confined separately in cage
containing favourite food-plants which have been sprayed with vari
poisons, while feeding-trees in the forest will also be treated with simi
arsenical solutions.

Preliminary experiments of this nature were initiated by the wri
in 1915 (‘“Australian Sugar Journal,”’” vol. vii,, p. 62), when it 3
found that arsemate of lead-molasses solution proved fatal after n
days, during which time 69 beetles devoured 32 square inches of
poisoned leaves (about } sq. in. to each insect.) This spray, altho
slow in taking effect, would, nevertheless, be serviceable if administe
to beetles directly they appear on the trees, as a period of about fourt
days elapses between emergence and oviposition. It is hoped, howey
to discover an insecticide this season that will prove fatal in a w
or less.

It may be mentioned in this connection that amongst the numer:
native food-plants of albohirtum there are two which invariably attr
great numbers of beetles—viz., Ficus pilosa and F. nesophila. Grower
who intend to collect beetles invading their canefields could not
better than plant clumps of three or four of these fig-trees on headla
or among their cane on roadways at convenient distances apart.

Murarave NoT COLLECTING BEETLES.

At a meeting of the Cairns Cane-growers’ Association, held at
Gordonvale on the 20th instant, the Mulgrave growers decided they
would not eollect beetles or grubs this season. Such action, or rather
inaction, is very regrettable, and it is to be feared that in the event of
dry weather obtaining during the period ocecupied by the third stage of
albohurtwm many growers may suffer serious losses. The emergence of
this beetle last season was the biggest yet observed by the writer (during
- the past seven years). Fortunately, however, prolonged wet conditions .
promoted rapid growth, and in many cases the cane here had attained a
good length before the grubs became large enough to do much damage.
Again, later on, during the critical period, showers and cloudy days kept
the tops green, while sticks that had fallen were able to root afresh and
keep alive until erushing time. Judging from past experience in this
and in other countries, we may reasonably expect cane-beetles to appear

Such trap-trees should be pruned oecasionally to keep the heads 1 this season in very great numbers.

and spreading ; and could either be collected from during the flight
season or sprayed with some suitable arsenical upon the first appeara
of the beetles. Cuttings were taken by the writer from both these
a few months back, in order to see if they could be easily propagat
some of them being root-grafted in the ordinary way and the remaindel
planted without special treatment. The latter method proved the mor
suecessful, and we had no difficulty in striking a large percentage O

November 1921,
EmERGENCE OoF CANEB-BEETLES.

~ As a result of showery weather—between the dates 26th and 31st
Uctober—which gave a precipitation of 1.40 inches, greyback beetles
emerged rather freely from voleanic and other soils around Gordonvale
where pupation had taken place within reach of the plough.
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Pupe lying in such situations probably feel the effect of g
warmth earlier than those located at greater depths, or in heavy g
loam lands. At Ilighleigh the first appearance of this pest attracte
some attention, the beetles being very numerous on various tood-plan
bordering the main road, and congregating in thousands on some Jaye
fig-trees (Ficus benjamini) against the vesidence of Mr. J. Cannon,

Native food-plants found to be mostly affected in this district
11th November were the Moreton Bay ash (Eucalyptus tesselaris)
one of the rough-leaved figs (Ficus opposita) ; the latter species, howey,
heing, as a rule, seldom eaten unless far removed from other mg
tavoured feeding-trees.

Twenty-nine beetles were collected from one of many snall hug
of eucalyptus about 5 feet high, growing on a roadway in the midst
cane-land, 15 of these being male and 14 female specimens. :

Again, 48 beetles collected earlier, at random, from gums aroung
the laboratory close to canefields, between the dates 4th and 7th Novem
ber, and placed separately in cages for experimental purposes, yi
found, when examined after death, to consist of 13 males and 35 females
The ahove figures substantiate data already published by the present
writer in 1915 (‘‘Australian Sugar Journal,”” vol. vi., p. 891), an

- gpecimens and egg-laden females.
i

Prate V.

shows the importance of collecting beetles from feeding-trees close
headlands during the three weeks following emergence, hefore o
laying conunences.

On 18th November we had an additional fall of 1.36 inches of r
and three days later a second lot of greybacks found their way to
surface. On one plantation of first ratoons at Meringa, for insta

as many as five beetles emerged from beneath each stool of cane, w
means that the beetles arising from every acre of this land were suffic
to produce, later on, enough grubs to destroy fully nine acres of cane.

Ligrr-TrAPS.

Some rather interesting observations were made during seve
evenings between the 4th to 26th November regarding the tropic reacti
of «lbohirtum to artificial light. The trap employed was a simplificati
of that designed and figured by the writer in 1916 (‘‘Australian Su
Journal,”’” vol. vii., p. 903) ; and in the present instance consisted of
empty kerosene case fitted with side platforms and vertical barriers
galvanised iron, the latter being glazed where coming opposite the burn
of an acetylene lamp of 21 litres. ' .

Few beetles were caught early in the month, as the moon happene
to be nearing the end of the second quarter, and, moreover, temperatur
between the hours of 8 and 9 p.m., while beetles were on the wing, wel
rather low. During these few nights it was noticed that greybacks
when approaching the trap were inclined to circle around it, influene:
probably by the moonlight; and that, if failing after several sho
Hights to reach their objective, ceased to be attracted, and suddenly
became motionless. When this stage had been reached a bright fla
placed two inches from the head of the beetle did not affect it in ©
least, clearly indicating a cessation of positive phototropic reaction fo
the time being. On 26th November, from 8 to 9 p.m. four specimens
of the so-called ‘‘Christmas Beetle’” (dnoplognathus boisduvali Bois.)
entered the trap, and only fourteen greybacks, the temperature having
dropped in the ecourse of an hour from 82 to 72 deg. F.

»
e .
-

-
»
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Beetles belonging to the second cmergence will commence invasion

of our canefields about 10th December, when we hope to secure further
dat: the influence exerecis i artificial 17 )
data on uence exercised at that time by artificial light on male

EYBACK” CANE-BEETLE.

-tree (Ficus pilosa).

MAS AGAINST THE “ GR

DP3 hung among branches of feeding

EXPERIMENTATION WITH ARO

a

Note bait-tr,

Photo., I. Jarvis.
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ATTRACTIVE AROMAS FOR CONTROLLING CANE-BEETIES,

This line of work has consisted in preparation and exposur

field and feeding-trees during night-time of various odeurs, one o
it is hoped, may be found attractive to the adult beetles.

e in
£ whi

The principal substances experimented with have been—(1) ¢
considered likely to prove palatable as food; (2) chemical compo
possessing aromas resembling those emanating from the chief food-pl
of the beetle; and (3) miscellaneous odours such as arise from deca
vegetation, soils, roots, &e. This work is of decided importance. 4
in the event of any success being obtained, it would then be g su’ﬁ
matter to design suitable traps, which, when baited with the attractp
substance, could be so arranged in a canefield as to lure to destructig
trom different directions most of the invading beetles.

§!

It may be of interest to state that my hopes regarding this formg
control were stimulated after making a microscopical examination
the antennz of albohirtum, our common greyback cane-beetle, 1
sense of smell in insects is known to reside principally in these o
and in the case of the beetle under consideration the lamine or pl
composing the antennal club are very highly specialised, the surfac
cach of the four plates in that of the female being closely covered
many thousands of minute pits or pori, each containing a central r
connected with the olfactory nerve. I found these pits to oce
even greater numbers in the club of the male, which is provided w
an additional plate for their accommodation. Doubtless it is this kee
ness of scent that enables our cane-beetle to locate from a distance ce
favourite feeding-trees. In the event of any grower chancing to
greyback beetles assembling in numbers on or around objects other
feeding-trees, in such manner as to suggest their having been attra
iv would be advisable to communicate at once with the entomo

either by wire or ’phone (Tel. 95, Gordonvale). :

The accompanying photographs illustrate an experiment
aromas exposed in traps hung among the branches of Ficus pilosa,

Eaes or BeernE KiLLep 8y FuMmicaTioN.

On 10th November eggs of the greyback cockchafer were obt
from caged females in our insectary, and three days later place
flower-pots of moist soil and fumigated with carbon bisulphide.

Two eggs were put in the bottom of each pot in a small cell ro
by a compacted piece of earth, and then covered with from 130 to
cubic inches of soil. The bisulphide was then administered at dista
varying from 4% to 8 inches, the dose in each case being 2 dracl
(4-0z.). In field practice, if a couple of injections were given to eal
stool of cane, the above dose works out at about one drum per acre.

Twenty-four hours after treatment the eggs were taken from
pot and placed in glass cells, so that developments might be clo
obgerved. Little change was apparent for two days, except that
treated eggs darkened slightly and did not increase in size; but on
25th November (three days after fumigation) the control eggs
become mnoticeably larger, and remained ecreamy white, while
famigated specimens were dark brown and partially covered by mou
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15t December all that remained of the latter w
nells (chorion), each lying in the midst of a P
il ; w.hile. the untreated eggs—submitted to preci
£ moistare and temperature—were perfectly normal, free from any
ons of mouch and had developed to nearly a quarter of an inch in
jameter.  This experiment was repeated on 24th November, with
arying doses of bisulphide, the same results being obtained in’ every
“case. We may safely conclude from the above details that such fami-
gation kills the eges in a qu hours, although, natarally, mould does not
appear on the chomqn antil the internal albuminous matter commences
to decompose.  (See illustration on p. 40.)

as the shrivelled egg-
ateh of mould on the
sely similar conditions

This discovery is not without value, sinee the knowledge gained
ables us to start fumigation, if desired, as soon as all the eges have
en deposited; thus giving more time in which to eet ovecz? a big
antation while the cane is still small. ° °

TrAP-TREES ForR KILLING BEETLES.

Continuing research work in this connection, initiated by the
viter i 1915 (sce p. 12), five sets of experiments have been conducted
hetween the dates 5th November and 2nd December, comprising eighty-
nine cages containing leaves sprayed with various arsenical solutions.
- The data secured will be published next month.

Parasite or MoTH-BogreR.

. qu years ago (.November 1919) the present writer was fortunate
in breeding a braconid wasp (dpanteles nonagrie OlL.) from our large
moth-bover of cane (Phragmatiphila truncata Walk.)

This parasite, which was first recorded by OKff in 1893, is thought
- fo be of great value in New South Wales, where it helps to control the
- ravages of the same moth-borer. Tt had not, however, been previously
“recorded from Queensland, so that its presence at Pyramid in 1919 is of

~ considerable economic interest.

As mentioned in my October report (p. 64), we were hoping to
?obtan} specimens of this useful parasite again, so as to breed numbers
~for distribution in the Lower Burdekin. I am glad to be able to state

- that our search has been sucecessful, and a number of specimens have

- quite recently been bred from ratoons ecollected at Banna, near

- Gordonvale.

. December 1921,

: During the past month the time has been very fully occupied in

experimentation affecting the adult or imago form of our greyback cock-
- chafer. Unfortunately, this important phase of its life-eycle lasts only
a couple of months—viz., during the flighting period—whereas the
grub stage admits of investigation during about six months of the year.

_ The wet season set in here on the evening of 19th instant and by
midday on the 21st 713 inches of vain had fallen at Meringa, thus
putting a stop for the time being to field experiments and soil
fumigation.
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EXPERIMENTS WITH DETERRENTS.

Our plots at **Carrah’ were treated between 12th November and
December in order to allow for beetles emerging at beginning of Noven
ber, and for a seeond emergence on the 18th of that month. The vario
inseeticidal substances used, with a view to indueing beetles to 0
the treated areas, were coal-tar, naphthalene, chloride of lime, tobg
dust, and carbolineum emulsion; each plot being one-eighth of an g
and  separated by a control plot. Mo avoid labour involved j
emulsifying and spraying the tar, it wag prepared by mixing the quanti
needed—viz., 2 gallons = 16 gallons per acre—with five kerosene
full of sifted soil, so that it conld be easily sprinkled either by hay
or machine, on each side of and between the stools of cane in E
about three feet wide.

Prate VIL

When exatnined twelve days later (0-15 inches of rain ha
fallen during the interval), the tarry odour was quite pronounced,
even after twenty-six days it was still pereeptible, althoungh perh
not sufficiently so to be repellent. The chloride of lime, which wa
mixed with soil and applied at the rate of 160 1b. to the acre, maintain
its odour nearly a week, but lost it about nine days after applicatic
The naphthalene was administered at the rate of 120 Ib. per acre,
kept its repellent properties longer than the lime ; while the carbolin
emulsion did not keep its odour more than a few days. Tobacco du
applied at the rate of 96 1b. retained its odour for some days aft
application. Tt will be interesting to note later on whether an
these deterrents have induced egg-laden female beetles to ovipos
elsewhere. i

Pormsoning CANE-BEETLES.

As mentioned last month, five sets of experiments have been co
ducted this season, comprising eighty-nine cages containing le
sprayed with various arsenical solutions.

The results obtained, although mnot altogether concelusive,
sufficiently encouraging to warrant further experimentation al
simnilar lines next year. One point of importance observed was the fé
that beetles to be esperimented with should be captured directly t
emerge, and before they start feeding. After being four or five
on the trees they cease feeding, and practically eat little or noth
during the remainder of their aerial existence. For instance, out
fifteen beetles collected on 2nd December (nine days after emerge
about 50 per cent. did not live more than a week ; and during the co
of this experiment only one beetle out of this number touched the £
fig-leaves placed in its eage.

Those used for the first experiment were captured on Hth Novemb
about four days after emerging from the soil, but even then the major
had eeased feeding, as only eight out of thirty touched the leaves place
in their cages. The first beetles to die, however, were those that hi
eaten portions of the poisoned leaves.

Paris green 1 1b., lime 1} 1b., in 8 gallons water, proved fatal frol
four to seven days after feeding; while arsenate of lead took nine da;
About 50 per cent. of these beetles died just a fortnight after captit
the last sucewmbing after twenty-four days. The beetles that liv

GREYDACK CANE-BERTLES FEEDING ON FOLIAGE GF FICUS PILOSA.
Photo., E. Jarvis.

3 .In an e}gperimen’g condu_eted 22nd November, it was found that
B e e nty-foun ays) were. those bt toolc mo food tonfined specimens of albohirtum vwould feed indifferently either on
$1 t da; loreton Bay ash (Bucalyptus tesselari 1 r-tr :
whatever, The specimens that fed were four control beetles, and i yptus tesselaris) or the tar-tree (Semecarpus
O, e eated cages, : aéyegauagbw), when leaves of both species were placed together in the
‘ N
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) . . . e eaneha . otivorous birds, and is prepared to ofier a4 good price il ihe analysis
I have PI.“L’»V“’“S]Y"‘}fl.ltllo?vic}n (sgilsi?f (ﬂ;ﬁ.hﬁf’atf&??ﬁﬁ% z?;h,l. prove favourable. In the present instance the beetles collected
not, like some insects, exhi ~’}t a fee ars indifferent as to its flavour re killed with hot water and dried at once in a simple home-made
of tood, but, on the COlltff‘I}’: fppf{‘ ‘th poisons as untreated o0 ven of galvanised iron. The bodies were then reduced to meal by being
as ready to devour leaves sprayed with pox Nl through an ordinary corn crusher.
~ [t might be of interest to mention that a manurve is prepared from
Lpe bodies of the Furopean coekchafer‘ (Melolontha melolontha).
Guenaux states that this **is equal to that of the best manure as regards
hosphoric acid and potash, and is eight times richer in nitrogen. One
andred pounds of beet}os are thereforg,” he remarks, ““equal to 800 1b.
¢ manure.”” In view of this statement it seems probable that the 22 tons
heetles collected in the Cairng district during 1914 might have been
ned to profitable account. In the event of collecting being again taken
here it would be advisable to look into this matter of the manurial
e of our cane-beetle, and if possible defray in this way part of the
pense of colleeting.

P ArASITE OF MOTH-BORER. :

Tt will be of interest to mention that success has attende_
frorts to breed and propagate the braconid Wasp,fwhlch,.as\?’lent o
rts ) : ueh, as,
fas(; month, is an insect enerily1 of (J_[)kll’etfmoﬂtll.lb(i)leeii ;) aea;;;r;r;itae&
; it is credited by Ol wi oy site
ales. where it is credited by Oub _
Vzglnox;lic importance. 1 am of opinion that_the C(iitro}tioﬁtizur
froth borer in the Cairns district 1s due mainly to the activities o
) S -

tiny wasp. ‘ t 3
i s br o this month from ratoons cotlec

The specimens blgd by us . t n 08, ect
Banna wege confined in suitable cages V{»l‘th .ggtleeledcaﬁilogglarsfo
December, and, having been paras1t11ze(,.p1 dnced b et
three weeks later (25th December). in view he fach thot
these parasites is able to lay near1y1100 e]g_%s c(}?cl{; ! flg;) o Fecol

» 1 hi reover, has a IiIe-
sent being 93), and, mo ,

?tt igrgot sttl‘priZing that moth-borer attack should ’kie gongiege::()x-
few localities, where it is seldom notqu except eari g;ite lin o
’ 3 - S
very seldom assumes Serious proportions. zl‘h(? par S aner
Apanteles nonagrie OlL, 13 a minute black wasp n?. }g.n i

l;)l%lﬂ and having thread-like antenna or feelers_, “tlll(izl 1l }[hosé
'S ?0 mg(’*h longer than the hody, and notlceably 1011%er 12;18 nog
zn})o&'ité SeX 2:’[‘he female punctures the caterpillar by m{i us of 3

yposite sex. ¢ pun s v

iercing i vositor, and deposits eggs 1 s ¢

reing instrament or ovip R ; e

IC)(l)flI'SG Broduc‘mg maggots that eomntenete fat o?ce t(c)l af;sedw(‘)ffnle: e 8
Sques -] stage occupies about fourteen , @

ssues. The larval stage occl teen @ ‘1
;11%:;001% leave the body of their host, and, remcumnlg @Lo%e’{g;ii ssp()) o
e ‘cifiké silken cocoons, which are u§ually coneeale.c tﬁe d o ¢
1egat'>F—shez’1th, but sometimes located inside the tunnel 1

; nuary 1822,

During the course of the past month our time has been largely
geeupied with very necessary laboratory work in connection with certain
ethods of control to be directed this season against second and third
tage grubs of the cane-beetle Lepidoderma albohirtum. Initial experi-

nts with miscellaneous preparations, conducted by the writer last
November, led to the discovery of two substances that appear well worthy
investication. These will be thoroughly tested, and the results
reported later on.

OUur FI1GHT AGAINST ANTS AND VEGETABLE PARASITES.

Allusion has been made from time to time in these reports to a small
lack ant (Pheidole megacephala) which occurs freely in most canefields,
ere it does good service by destroying caterpillars of moth-borers, &ec.
the laboratory and insectary, however, where its presence is anything
t desirable, it proves a continual source of annoyance. In one of
r large cages, for example (see Plate VII), built recently for rearing
tachinid-fly parasites, the legs were stood as usual in pans of water,
d, before planting the canes containing borer grubs, the soil (about
cubic feet) was twice fumigated with carbon bisulphide, and the
urface afterwards treated with boiling water. This answered for a time
y, until the swarming period occcurred, when a few of the winged
female ants flew unobserved on to the sides of the cage, and crawling
Dbetween the boards invaded the forbidden soil, forming colonies consist-
ing of thousands of individuals, which a week or so later were found
‘1o have taken complete possession, and to be actually nesting in some
“of the bored canes.
2 This voracious little ant will devour alike leaf-eating caterpillars
“and cother insects, household foodstuffs of many kinds, or even newly
hatehed featherless birds, &ec., &e. It is said to be a native of Mauritius,
- but is now of world-wide distribution.

~ In spite of such drawbacks, fully 200 tachinid flies, intended for
~ liberation at Babinda and South Johnstone, emerged in this cage towards
- the end of December. Unfortunately, however, a spell of wet weather
lasting about a fortnight set in at this time, establishing climatic condi-

lons eminently favourable to the development of a certain fungus
_;‘(Em pusa sp.) which straightway attacked these parasites.

These cocoons, which oceur side by side in a flattened ma

are about £ inch long, with rounded ends, finally produce wasps
[e [e

days later.
BEETLE-BORER PARASITE. ]
Bred specimens of the tachinid-fly parasite of Rhab

Y rer inue to emerge freely !
the well-known borer of cane, contint o :

vbscurits, ked with beetle-grubs dul

ingectary from cane-sticks artificially stoc
November. . . e
Numbers of these parasites have %een 1ibe1;ftec1b’ph1§ jltréogglic é c
i iverstone, and on lana subjec er e
ber) on plantations at Rivers , ject to bore S
‘ . t (Gordonvale. Several lette

banks of the Mulgrave River a lovale. Several oo 1l
eceived from the Innisfail and Babinda distriets, or 1488
;l?(e::lveIn order that all requests may be met, we intend to contin
breéding of this insect during January and February.

BeerLes as Foop. -
J y y U vhack cockend
ample of beetle-meal prepared from our gre;
beenéusbmilt)ted this month for zlrjl:fllfrsls2 arlld ‘T:ly G?zfroci/:n;oh};e%?' ({Iﬁ;
:ood for poultry. The Curator of the Zo0logl i 5
igioe%l %(l)rpsomeyyears past to obtain meal of this nature for 1€ :
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- VIT is enfomogenous fungus doubtless aets as a controlling factor in
e Sfields during the wet season. probably affecting broods of flies
hetween December and February.

el'gi“j‘ﬂ

Fuomiearing Cane-Gruzs,
The question of machine treatment for administering bisulphide
¢ carbon il canetields is still receiving consideration. Mr. Dawson’s
qchine was submitted to a field test last November, but did not prove
Gistactory. A continuous How of bisulphide was administered from
o outer side of an iron tooth drawn through the 501)1. In ﬂle first
1 no provision was made for filling in the furrow left by this tooth,
for consolidating the sqﬂ above the 111}0 .of injeetion by some do“'fn-
vard pressure. The fumigant, being left in loosened-up eavth which
as (ry overhead, doubtless escaped upwards during the ordinary
ol evaporation of the moisture. Mr. Dawson, however, deserves
edit for being the. first, T believe, to attempt machine treatment for
fumigation of cane-grubs; such pioneering work is always
mendable.
~ Some of the growers here are applving bisulphide this season by
peans of the “‘Danks Injector.”” The following hints on the use of this
pigant may, therefore, he found useful:— .
(1) Injections in light soils among young plant-cane should not
be made closer than about six inches from plants, and eighteen
inches apart; and need only be applied on one side of a line
of stools. :
(2) Injections made during high temperatures, or when the goil
lacks sufficient moisture, may injure or kill very young cane.

(3) Fumigation should not be carried out at a time when the
porosity of the ground is closed by an excess of moisture,
as happens immediately after a soaking downpour.

(4) In red voleaniec soil the ground is generally open, and in
good condition for treatment, a few days after heavy rain,
as the surface, being then caked, prevents escape of the
bisulphide fumes, and all that is necessary is to close the
holes made by injections.

(5) Sandy soils are in fair condition for fumigation after a
light rain.
Do not cultivate the soil for a week or so after treatment.

)

) An application of ecarbon bisulphide greatly improves
exhausted soils, and destroys certain injurious bacteria.

(8) Before application examine the roots of a few stools to find

at what depth the grubs are working, and then arrange for

injections to be made an inch or two above them.

LongEviTy oF THE GREYBACK COCKCHAFER.

~ In view of the fact that growers here appear to be uncertain regard-
g the length of life of our principal ecane-beetle (Lepidoderma
bo}zi)'[zznt), it may be well to mention that recent investigations by
itte, who has made a special study of the longevity of heetles, has
SUpplied us with interesting data in this econnection. In his table giving
e maximum period of existence for mo less than forty-eight species

Most of us have occasionally noticed.house-ﬁies when k.llled
Empusa musce sticking, as if glued, to a window-pane, with wmgsu lad
lees fully extended, and the body swollen, Yelloyvlsll, an(} mo
looking. Tachinid flies exhibiting this ch_aracterlstlc appealancs i
found each day adhering to the sides of the cage (on 'the) 1{1(\:1t g
netting), and to leaves of shade-plants, &e. Irn a week 01f tel'lbe 3
vegetable parasite had accounted for more than 50 per cent. o :
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s

mant rial value. Fumigation with earbon bisulphide, for instance, would
come under the latter remedial method, and therefore some attention

s been given during the last couple of months to field experimentation
with this well-known fumigant.
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of Coleoptera in captivity, we find that a tenebrionid beetle (Blaps gig
lived 3,349 days, the lives of nine other species being found to vap
from 1,005 to 1,219 days. An ad.dltlonal thn’ty-thr@ beetles, belong
to different genera, had a maximum longevity of from 114 to
while the shortest life-period among all these forty-eight beetleg
that of the common European cockchafer (Melolqntha melolonthq) 3
insect closely allied to our own cane-beetle albohirtum, and of simil

habits, which lived only 31 days. During the past seven years I ha
repeatedly found that captu_red specimens of albohirtum, taken ju
after emergence from the soil, do not live longer than from thre

four weeks, even when kept under.the most fav.ourz}ble conditions,
is interesting to note that the period of longevity in our own sp

of cockehafer happens to coincide with that of the Buropean species. _.‘

With regard to the former method of control by means of obnoxious
- pepellents, this matter is being closely studied, several chemical prepara-

tions having been tested up to the present with varying measures of
quceess. Weare Workmg jtowards the discovery of a substance possessing
~ an odour of such durability as to allow of its influence being exercised
~ in the soil throughout a period of three months or longer. If put into
the drills along with cane-sets when planting, say, in September, a
substance of this nature would have time to render the soil around cane-
stools sufficiently disagreeable to probably act as a repellent to beetles
entering the field to oviposit during November and December. Ome
of the preparations being tested here at present, consisting of a combina-
tion of certain chemicals, is not only repellent but possesses the additional
. advantage of being fatal to animal life. Grubs confined in cages holding
- about 40 cubic inches of soil that had been treated with a small injection
~ of this fumigant were semi-paralysed after forty-eight hours, dying
~ in from three to five days. Under field conditions, however, we must
- expeet to meet with many obstacles in the way of success, some of which,
~ il proving insurmountable, might necessitate a modification or even
= abandoranent of a particular line of research.

A NEw DigGER-Wasp PARASITE OF TIIE GREYBACK CaNe-BrErLE

T have pleasure in recording Scolia formosa Guer. as being parasif
on orubs of our cane-beetle Lepidoderma albohirtum Waterh.
grubs

This discovery was made in May 1920, }\'hen the present wi
ehancl"illlllg t})libtahfa temale of this handsome digger-wasp at Gordon
succeeded in working out its life-history. The specimen, Whle;n
just eight weeks in confinement, laid 24 eggs on grubs (])3Ll~ allblf
but refused to oviposit on those of Lepidiota frenchi Blac {1.
cleven cocoons were obtained, the remaning eggs having bee?n destro
by mites and other enemies. The life-cycle occupied 103 d:aysg,f
taken up by the egg stage, 11 by jche maggot condition, ;}11 by
cocoon stage. Scolia formosa, Wh‘lch is ‘about thc smel Oblouf' eb
digger-wasp Campsomeris tasmaienses Sauss., is most \il ta}c K, brod
handed on the abdomen with reddish orange; Whﬂe the 10r%‘yﬁ
and head are rather densely qlojohed ~with reddish hairs. o
differs from that of Campsomeris m })elng shor?er a.nc"t propor ﬁl
broader. The larva, when about £ inch long, is shining, smoo
greenish yellow. vioier, T viow O

olia formosa is rather a rarity in .this istrict. In vie F
faect ‘szoﬁ‘;’ (f)(c)eurrence in other countries it may havl(: .a?'qulr?j%“z'xé
of frequenting quite a number of different honey- eal.ntlg o
that possibly our ““feather-horn’’ beetle gMacrosmgoo? ng vlgeform
which is hyperparasitic on Campsomeris wasps, may In j
readily accessible host.

Porson Barrg ror CANE-GRUBS,

: Now that grubs are becoming plentiful we intend to investigate the
. possibilities ahead of this line of cane-grub control. The only previous
- attempt in a similar direction was made in 1916 (see p. 48), an
- account of which is given in Bull. No. 4 of our Division of Entomology.
At the time this was published, arsenate of copper (Paris green) was
~ discovered to be more deadly than white arsenic. Cowpea leaves dusted
- with the former arsenical were readily devoured by grubs of the greyback
- beetle, proving fatal to about 58 per cent. after one week, 75 per cent.
after 15 days, and 100 per cent. after the lapse of 25 days. These results,
 which were obtained in cages at the laboratory, were thought sufficiently
conclusive to warrant field tests. The matter, however, was never fully
investigated, and of late years the evident claims of this arsenical were
~ set aside in favour of white arsenic, which, although cheaper, is less
- effective.  The recent failure of various test-plots treated with white
- arsenic at Greenhills and around Meringa should, I think, be attributed
- mainly to the methods of application adopted. In the present writer’s
opinion, white arsenic applied loosely in the drills in even greater
quantities than 200 lb. per acre would not prove effective against cane-
grubs, for the simple reason that, when chancing to ingest a portion of
such treated soil, the amount swallowed would often contain only a mere
fraction of arsenic; moreover, each shower of rain would tend to wash
the minute particles of the poison downwards, thereby causing additional
iots (in the writer’s opinion) aud far greater adulteration with the sojl.. Thus it becomes imperative,
control against the grub stage COHS}Stb 1‘(11}('110‘ time. of some inexp - il we would secure good results, to administer the poison in as concen-
application to cane sets or furrows, gtg (;nbllebto pr’otee t a limited @ 4 frated a form as possible. With this end in view we are studying the
deterrent sufficiently obnoxious and du E{ ing the growing periods - effects upon cane-grubs of various methods of placing the bait. Later
containing the main roots from mvasion uring the S on, during the planting season, the more promising of these methods will
be tested by means of experiment plots in the field.
r

1922.
February FumicaTioN oF CANE GRUBS.

i anied by abundant T
Intense heat during February, accompanle
inter\gl(; has somewhat interfered with outside work, althq?gli,ho
whole léboratory experiments give promise of success 1n
later on. .
As already pointed out in 1915 (p. 15), one of the best form

isi i ization of the soil with s0
Another promising 1'eme§1y is fumigation o soi} W g
that “?hile de‘gdly to aﬁimal life, is harmless to cane-plants, and pos
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RANGE oF Fricir or Tk CANE-BEETLE.

The topographical eonditions. of the country around QOrclonv"
probably play an important part in the distribution of this tormidab
cane-beetle, and, in the writer’s opinion, may even be responsible fou
its occurrence in overwhelming numbers on certain restricted areag,

; of the body known as the outer or exo-skeleton, which in albolirtum are
g0 thin as to be al_most leathery in texture (parchment-like or coriaceous),
~ put in boisdurali and grayanus are comparatively thick and horny.

4 As a general rule, weakly Hight, coupled with large size, tends to
~ etard the spread of moderately heavy insects, although, where such
dra\\'hﬂb’ks are combined W}‘th unusual buoyancy, they are likely to aid
ther than hinder rapid distribution ; especially when, as in the present
instance, bulk is accompanied by a proportionate expanse of wing.

‘We know that, in many kinds of inseets, migration of the adult
imago form often becomes necessary to the persistence of a species, a
may at times lead to its excessive increase. Our cane-beetle, for examp
when chancing to oceur in exceptional uantities over a small area, d
not, I think, remain and breed there, unless imprisoned, as it were,
mountain ranges lying to leeward of the trade-wind, knowing inst
tively the many dangers that threaten crowded numbers; but generall
migrates if possible, in order to distribute its eggs more widely, and
establish its grubs in a varied assortment of soils, thereby recduci
the percentage of mortality caused by parasitic and predaceous foes.

In short, it appears likely that the dispersion of our cane-beetle
~ and its oceurrence locally in concentrated numbers should be attributed
prhnzu‘ily to influences of a meteorological nature, operating in
- conjunction with such factors as mechanical condition of soils, character
and disposition of timber, and, more especially, the geographical
gituation of the higher lands and mountain ranges.

Recent observations made by the present writer have been confin . March 1922.

to an elementary study of the topography of a limited area aro
Gordonvale, comprising about 1,000 square miles of forest land, in
spersed with patches of virgin serub, and bordered on three sideg
mountains. The south-east trade-wind sweeps across this vast le
streteh of country in a direction indicated on Plate 1 by a large g
arrow, operating as an irresistible agent for the conveyance in a no
westerly direction of insects lacking strong powers of flight,
necessarily opposing the attempts of such to progress towards th
south-east.

‘WesTHER NOTES.

During the past four weeks 10 inches of rain has fallen here,
- promoting vigorous growth of the cane. On land where grubs ave
present, however, excessive wet at this time of year often proves detri-
- mental to autumn-planted cane, which, when standing in super-saturated
'~ goil of a light character, needs the support of every root to prevent it
~ from being blown over. This applies more particularly to early planted
~ crops of D. 1135, which are at present (25th March) carrying canes
~ eight to ten feet in length.

With regard to late planting, it is worth recording that a 10-acre
- paddock of the above-mentioned variety, planted by Mr. D. McCaul at
. Meringa last December, the stools of which are now about four feet
~ high, looks very promising, and is holding up well in light voleanic soil
under very wet conditions. This paddock was kept bare during the
- flighting season, so that in all probability the beetles passed it by when
- ovipositing. i

Many strong-winged insects enjoy a_very extended range 0
flight; certain butterflies, grasshoppers, and _moths affording fam:
examples. Weak fliers, on the other han
including the beetle under consideration,
forced to rely chiefly on the wind as a m
of transport, the measure of success aphw
by any species depending of course on its
strength, and degree of buoyancy.

NAPHTHALENE AS A FuMIGANT FOR CANE-GRUBS.
E We were interested also to learn from Mr. McCaul that See Chin,
- who succeeded in cane-growing at Greenhills in the past, is said to have
-made use of moth-balls as a deterrent against cane-grubs.

Our greyback cockchafer, which is abot

11 inches long and of somewhat bulky pro

tions (see p. 1), would seem at first s

quite unfitted for extended aerial transpo

tion. While studying the anatomy Qf i

insect, however, in 1916, T was surprised

discover that related Scarabeider of sn}al

“ CHRISTMAS BEETLE" size were decidedly heavier than this species

(Anoplognathus boisdurali Boisd.)

(nat. size). Tt has been estimated that 1 lb. of gre

Pheto., W. €. Domner. paole heetles represents about 216 specimens

so that, in spite of its bulk, Ia sil%gle 1nd&yd

“eiohs on an average only 2 scruples—viz., the weight of an ordl

\x\vg;’;-lgork. The so-called **Christmas beetle”_(Anoplogna'l'husv 3

duvali), an insect scarcely half as big, proved slightly heavier; vi hile @

rutelid beetle (Calloodes grayanus), although not three-quarters the
of albohirtum, turned the scale at about 2% seruples.

These differences in weight, which were determined from ht‘;:)
specimens, are due to variations in the consistency of the harder portio

i

In this connection it may be well to mention that, during November
- last, various experiments with naphthalene were carried out by the
writer at Meringa Laboratory. Doses varying from 1 to 1 seruple were
- placed in cages holding about 13 cubic inches of moist soil, each enclosing
- a grub of the small brown cockchafer (Lepidiota frenchs Blackb.).

; When examined twenty-four hours later, about 65 per cent. of
A thesg grubs were on top of the soil, half of them being in a dying
- condition, while the remainder were found below ground and apparently
normal.

At the end of two days (19th November) 35 per cent. were dead,
- and the remainder either sick or dying. Five days after treatment,
- when the soil had become more or less flavoured with an odour of naph-
ﬂ}alene, all grubs usually succumbed after forty-eight hours. Grubs
killed by this fumigant became flaccid, and before decomposing turned a
Peculiar pinkish-yellow colour.
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.
3 in the present %nstapce arsenic may have been derived from ecane-
 and treated with this poison in hope of destroying the grubs. As much
~ g 200 1b. per acre has been applied on some plantations, and as grubs
are contil’luzll‘ly ingesting soil for sake of the organic matter it contains,
~ and passing 1t through their b’odles, the arsenic swallowed in this Way:
~ ,lthough not enough to prove fatal, might accumulate during the larval
condition, and being absorbed into the system might be passed on through
~ the pupa to the beetle.

Tield tests did not yield satisfactory results. The odour fro
injections weighing -0z, when buried in both heavy and light g
did not, after a lapse of five weeks, penetrate in either farther ¢
from 1 to 14 inches.

TUnfortunately, laboratory experiments indieate that grubs of ¢
greyback cockchater are less susceptible to the smell of naphthaleng
than those of frenchi. For example, a third-stage grub of the forme
beetle confined about 2% inches from an injection was found aftep .
interval of three weeks to be quite unaffected. Our outside teg
however, were made during the wet season. Under dry conditig
porosity of the soil would naturally be more favourable, and doubt]
the odour would penetrate farther. It may be mentioned that ng
thalene does not injure cane-roots, and that the commercial flaked forp
is stronger than that sold under the name of ‘‘moth-balls.”’ E

A Nore or WARNING.

The foregoing notes, coupled with the fact that growers here are
- remarking at present upon the searcity or total absence during the last
~ eighteen months of ibises and other grub-eating birds, appears signi-
~ feant, and I think it would be advisable to discontinue the practice still
favoured by some growers of sprinkling large quantities of arsenic in
- ; cane-drills; seeing that this has not so far proved effective against the
; - grubs, and may result in the destruction of our useful insectivorous
hirds. If a large bird like an ibis, for instance, were to fill its stomach
with grubs, each containing a small proportion of arsenic, it might in
* this manner easily obtain an accumulated dose of poison sufficient to
~ prove fatal.

GRUBS AT GREENHILLS.

This estate was visited on the 20th instant, and although the can
on some portions is destroyed, or showing unmistakable signs of grul
infestation, it was interesting to find that the ravages of this pest hag
in some measure been controlled by the use of carbon bisulphide. Owi
to the courtesy of the manager, Mr. Hoelscher, and Mr. Flowe
Hambledon plantation, we were able to note results of experiments wi
this fumigant carried out by the C.S.R. Company last month (Februar
on Block J6. A number of t-acre plots, treated at rates of from % to
oz. per stool, are already showing encouraging results. Examination of
one of the stools, on a control plot which had lost most of its roots ang
was fast turning vellow, revealed the presence of four grubs of albohirtu
(greyback beetle), three in the second and one in the third stage
growth ; while close alongside, on a plot treated with -0z. per stool, tl
cane showed no signs of injury, was quite green, and possessed am

abundance of feeding-roots.

With vegard to general infestation, it may be mentioned that o
Block N 2, near the western boundary of the estate, where the can
fast turning brown, we found about a dozen grubs under each stool,
fully 60 per cent. of which were still in the second stage.

PARASITE OF BEETLE-BORER.

{ Very shortly, upon commencement of the normal dry season, we
~ intend pushing forward the distribution of tachinid-fly parasites; this
work having been postponed during wet humid conditions experienced
~ here from January to March, which are favourable to spore germination
of the entomogenous fungus Empusa sp., a vegetable parasite of tachinid
- flies.
‘ It is satisfactory to be able to report that we have now succeeded
~ in establishing these useful parasites in the Gordonvale distriet. Speci-
mens bred in our laboratory, and liberated at Riverstone last December,
commenced at once to breed in the field, producing the first brood of
 flies five weeks later, 22nd January.

E Owing to the interest taken in this work by Mr. G. Alley, the
- standing cane in which the flies had been let go has been left uncut, and
- the third brood of parasites, due to appear from this cane next month
- (April), will, it is hoped, spread throughout that district, and prevent

1\ G . .
MANURIAL VALUE OF CANE-BEETLES. ~ the borer from doing further serious damage.

An analysis of a certain sample of beetle-meal, prepared at t
laboratory last January from dried bodies of greyback beetles, has be
received from our Agricultural Chemist, and on the whole may b
considered as favourable. Mry. Briinnich reports: “The‘ value as ¢
fertilizer is about £11 per ton, and higher than that quoted for Furopean
cockchafer.”” A few of the details of this analysis were as follows:—
Nitrogen 10-20 per cent.; phosphoric acid 1.66; potash 1.75; lime 0-2"
proteins 63.75; fat 4.82. a2

Tt will be noticed from the above that this beetle-meal possesses 4
high food value; but, unfortunately, the sample squltted contained
0.16 per cent. of arsenic. On this account Mr. Briinnich, when referri
to the food value, remarks: ‘‘The use as a food for bhirds or f_owls
doubtful on account of the fairly high amount of arsenic contained i
the sample. If the arsenic could be eliminated the beetle-meal would

a very valuable fodder.””’

o At Mount Sophia, flies were released on 6th January, and about
- eight weeks later, when scouting for results, Mr. W. C. Dormer, assistant
- to entomologist, found a specimen of the fly among the cane. This, no
- doubt, was a survivor from the first brood, which had emerged about
- three weeks earlier, but served to show that the parasites had been
breeding there. Possibly other flies arising from this brood may become
- established in that locality.

- April 1922.

Merrops oF ComBATING CANE-GRUBS.

4 It is not generally known that we recognise at this laboratory at
 least fifteen methods of combating our greyback cane-beetle during its
- grub stage. These methods have been numerically arranged below
- aceording to their relative value as controlling factors, and may be
- Vvery briefly enumerated as follows:—(1) Soil fumigants; (2) poison
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baits; (3) hand collecting; (4) soil repellents; (5) cultural metp
(6) larvicidal solutions; (7) introduction of parasitic insects; (8)
mogenous fungi; (9) encouragement and breeding of insectivoroyy }
and mammals; (10) encouragement of indigenous parasitic ang
daceous insects; (11) traps and cover-crops; (12) introdueti
bacterial diseases; (13) electrical control; (14) mechanical control
explosives.

Tt would, of course, be impossible for us to fully investigate
the above-mentioned control methods, any one of the first ge
which could well engage the continuous activities of an entomolg
This fact may be more readily grasped when it is borne in ming
these fifteen controlling factors relate exclusively to the grub
and that we recognise also, and have been investigating so far ag
permits, at least eight additional important methods of att
albohirtum during its aerial condition in the beetle form.

Then again, various methods of coping with the egg and p
stages have been studied by us to some extent; with the result
quite recently (August to November 1921) we have discovered that
cane-pest can be destroyed during both of these obscure stages o
life-cycle by fumigating the soil with carbon bisulphide.

Naturally we are hoping that experimentation now in progress n
vield positive results of an encouraging nature, but, as a rule,
success is often preceded by a long series of mnegative results; w.
however, serves a useful purpose by narrowing one’s field of observati
thus tending to direct research work into more and more prom
channels.

a

VaLug orF Soin FUMIGANTS.

Obviously the control methods entitled to first consideration i
list given above are those which may be supposed to hold, as it
the key to the solution of the cane-grub problem.

In the writer’s opinion the claims of No. 1, soil fumigants,
first and foremost as offering the best chance of successfully de
with the grub stage of our greyback cockchafer.

TUnder this heading we have such substances as sulphur
anhydride, carbon bisulphide, &c., the latter of which we have
successfully against the grub for many years past.

Tf bisulphide of carbon could be administered quickly and e
by means of suitable machinery it would, I think, be a decided st
the right direction, and relieve the present situation very materi
At the same time we do not, for several reasons, consider that no
better can be found. During the past two months many fumigants
been tested by us with varying degrees of success. Time and ag
as might be expected, the hopes raised by apparently concl
laboratory experiments have been dispelled after testing same in
field. Nevertheless, our results taken collectively have been sufficie
encouraging to warrant closer investigation along similar lines.

INTRODUCTION OF PARASITES.

When reporting on this interesting question in July (1921
mentioned that various entomologists had been consulted with a viev
obtaining reliable and comprehensive data regarding certain sco
parasites likely to be serviceable if introduced into Queensland.

days, the intra-cocoon stage being longer than that of our digger-wasp
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During the interval that has elapsed since that date, replies to my
¢ of questions have come to hand from Dr. Guy A. K. Marshall, of
ihe British Museum, and Prof. F. Leffmans, Government Entomologist,
Buitenzorg. The former gntomologlst mentions six species of Scoliidee
that might meet our requirements. One of these, which resembles our
wn digger-wasp in colour but is slightly smaller, inhabits New
(aledonia; while three are from Duteh New Guinea, one from Solomons,
d one from Aru Island. e is of opinion that a number of other
ocies hitherto uncollected are likely to occur in the more accessible
rtions of British New Guinea.

%

HYPERPARASITIC “‘ BEL-FLY”
(Hyperalonia satyrus Fabr.)
(about 1% times nat. size).

Photo., W. C. Dormer.

- It was very interesting to learn that the principal insect enemy of

our scoliid wasps has not, up to the present, been received by the
~ British Museum from New Guinea; so that, very probably, wasps intro-
- duced from there may be immune from attacks of the hyperparasite
 (Hyperalonia satyrus Fabr.) which heips to control the increase of our
own digger-wasps.

Professor Leffmans has kindly enumerated nine species of Scoliidee
at are parasitic on scarabeeid grubs in Java. Three of these appear
- very promising, and might if introduced here attack our cane-grubs;
one of them, in fact (Dielis thoracica Fabr.), being about the same size
- as our own principal digger-wasp, and parasitic upon grubs of Lepidiota
stigma F., a cockchafer belonging to the same genus as our cane-beetle
Lepidiota frenchi Blackb. Dielis thoracice also destroys the grubs of
E %euiop]wlds rorida Fab., a cane-beetle similar in size to our greyback
- Deetle.

] Dielis thoracica, which is the most promising and abundant digger-
- Wasp, occurs in East Java, and on the south coast of Sumatra, where it

~ Is found practically throughout the wet season, and also during the

L dry monsoon of six months. In general it is confined to areas badly
4 gl‘llb~111t_ested, attacking second and third stage grubs of four different
- scarabeid beetles. Its life-cycle occupies from thirty-nine to sixty-two
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At all events, we purpose as a preliminary step to obtain with as
= ittle delay as possible living specimens of thoracica, and of Dielis javena
. [ep. (another species likely to prove useful here), for purposes of
- preeding and study at this laboratory.

Campsomeris tasmaniensis Sauss., which has a life-cycle of from forty.
three to forty-eight days. Forty-two eggs have been obtained by d
section from one female thoracice, although in all probability thi
species, like that of our own digger-wasp, is able to produce about tivice
that number.

5 Owing to the length of the intra-cocoon stage of both these wasps,
. professor Leffmans believes that cocoons containing living pups could
* pe suceessfully shipped to Australia. 'We hope, therefore, to be able
. 1o arrange for an exchange of parasites, and have already advised him
- of our willingness to forward to Java cocoons of Campsomeris tas-
manicnsts in return for those of thoracica and javana.

A NEw More-PEST 0F CANE.

We have to record another addition to our lepidopterous pests of
sugar-cane, viz., Spodoptera mauritie Boisd. Hampson, one of the
go-called grass or army worms, which affect cane in Hawail; where,
Fefore the introduction of the mynah bird, it was reported that whole
~ fields of cane were often completely destroyed by this noctuid.

i The eggs of this moth are laid in batches of an oblong or circular
outline, consisting of 60 or more eggs deposited side by side and
~ covered with a pinkish-brown felted mass of hairs taken from the
~ hody of the insect. Each female probably deposits in all from 350 to
400 eggs, affixing these batches to leaves of bushes, ceilings, walls, &e.,
- &ec., but usually in situations immediately over or close to herbage; and
~ the tiny larvee upon hatching drop down on threads of silk until reaching
~ orass-blades. About eighteen days later, when fully grown, they measure
- 1} inches in length, and are then greenish brown, with yellowish sub-
~ dorsal and spiracular bands, the former having a dark line on the lower
~edge, while the latter is placed just below spiracles. The anterior dorsal
- portion of each body segment excepting the first encloses two triangular
~ black patches, which are very variable, and in some specimens appear as
short thick streaks. Spiracles dark-brown. Ventral surface greenish
yellow. Head greenish brown with face yellow, and mandibles dark red.
Body cylindrical, tapering slightly towards each end, and bearing a few
- scattered black hairs.

1. Campsomeris tasmaniensis Sauss., female,
“2. Campsomeris radula Fabr., female.

(Slightly enlarged.)
Photo., W. C. Dormer.

In Java the adult wasps of thoracica frequent honey-bearing flow
belonging to the orders Composite, Malvacide, &c., including those of
genus Sida, three species of which
oceur commonly around DMeringa, anc
are habitually visited by our Camp-
someris wasps. e

Pupation takes place underground, this stage occupying a period
- of three weeks.

Caterpillars of this grass-worm were observed by the writer

defoliating cane growing in cages used for breeding tachinid-fly

parasites.

8 Fortunately this new woth-pest is of very minor importance at
present, and not likely to prove troublesome in the future.

7

A bombylid and some conopid
flies are suspected of being hyper-
parasites of thoracica and other
seoliids in Java; but Professor Leff-
mans does not consider these of mueh
economie importance. :

This is the eighteenth lepidopterous insect observed injuring sugar-
cane in Queensland.

On the whole the situation w
regard to Daielis thoracica appea
hopeful, and, in the event of its hyper:
oo S PRSI n0F occurring - Quecny

’ land, conditions here should be ver,

favourable to the increase of thi

useful insect. This matter of secondary parasites, however, will bes
further studied. X

May 1922,

Coxprrion oF Caxe Crors,
About the middle of last month (15th to 26th April) a nice fall
of vain (6-13 incheg) relieved a situation which to many cane-farmers
was becoming increasingly serious. In my report for November last it
was mentioned that beetles had appeared here in alarming numbers
during the 1920 to 1921 season, but that fortunately prolonged wet
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conditions had enabled the cane to reach a good length before g ;‘1
were large enough to do much damage. Although present in considery]

force at that time, showers and cloudy days during the ecritical
period had kept the tops green, while sticks that had fallen were g
to root afresh and so keep alive until crushing time.

As foretold in the above-mentioned report, beetles were very mp
in evidence again this year (1921-22), and, being unchecked 'by
collecting, have succeeded in spreading farther afield, and injuring
in various localities which up to the present have been comparati
free from the pest.

On some blocks at Greenhills the cane was completely destro
in spite of a favourable wet season, and this at a time when grubg
still in their second instar (half grown); showing the severity of
present infestation. Had dry conditions continued during the pas
weelss, many growers would have lost heavily. It is to be hoped,
ever, that the recent rainfall, and an additional precipitation of I1.g
inches (30th April to 4th May) may tide us over the worst period ¢
grub activity.

COLLECTING AT GREENHILLS IN THE PAST.

Desiring to learn something of the methods of cultivation and
control practised at Greenhills in the early days of cane-growing;
have got into touch with Mr. See Chin, who tells me that whil
Greenhills he planted about one foot deep, and on the whole obta
good crops.

It seems that he tried ‘‘moth-balls’’ when planting as a
deterrent, but without success; so that his field experiments with
form of naphthalene gave similar results to those obtained recentl
our laboratory (see March report, 1922).

Beetles were systematically collected and destroyed by him, :

being apparently the only artificial control method that yielded bene
results.

Mr. See Chin is of opinion that when early thunderstorms ;
followed by about a week of continuous rain there will be plent;
grubs the following year; but that if one or two wet days be succeed

by dry weather lasting from four to six weeks there will be fewer grub

This information regarding the influence of climatic conditions :
a controlling factor during the period of oviposition may prove to b
of decided economic value, as it is only by such observations, exten
over many years, that we can hope to acquire definite knowled
respecting various phases of matural control, and so be in a pos
at the end of the flighting season to form an approximate estimate 0
the probable strength of the enemy.

1
3

CanE H. 146 AT RIVERSTONE.

A sample of this variety, which is credited with being practica
immune from attack by the weevil-borer (Rhabdocnemis obscil
Boisd.), was obtained last year from South Johnstone Experim
Station, and a row about three chaing long planted on 24th September
Riverstone, near Gordonvale, on land where the borer had prov
troublesome the previous season. The sets had lost a good many bud
during transit, so unfortunately there were many misses. '
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When examined on 25th instant (eight months later) the result
of this experiment was seen to be very encouraging, the canes in stools
of 11, 146 being much longer, stouter, and of move vigorous appearance
~ than those 1 adjoining rows of 1. 1135.

Apparently this new cane is going to suit the district, and, although

~ resembling the latter variety in general habit of growth, possesses the

~ following additional advantages:—The c.c.s. is 15-54, or 1-04 higher than

- . 1135, and the canes are stouter and longer.

This promising variety, which was introduced into Queensland from
~ Hawaii by the Bureau of Sugar BExperiment Stations a few years ago,

. i a medium stout, olive-green cane, with slight black wax, eyes large

~and flat, internodes to 5 inches, zigzag appearance, habit erect, foliage
_ thin and sparse, resembles D. 1135 in growth, good striker and ratooner,
- rapid grower, practically self-trasher. Age 11 months; fibre 11.5;
density of juice Brix. 21.2. (D. 1135=age 11 months; Brix. 19.-03;
fibre 11-00.)

Its grub-resisting qualities have not been determined, but in all

- probability it should be equally if not more resistant than D. 1135,

ExXPERIMENT PLOTS AT MERINGA.
The plots at Carrah, which had been treated between the dates 12th

- November and 8th December, were inspected early this month (May).

by

_ The various insecticidal substances applied to the surface of the
soil, with a view to inducing beetles to avoid ovipositing in the treated
~areas, were naphthalene, chloride of lime, coal-tar, tobacco dust, and
~carbolineum emulsion, the size of each plot being one-eighth of an acre.

g The methods of application, and the enduring qualities of the odours
arising from these deterrents, were reported last December (p. 70).

At the present time (6th May), the cane on both the treated and
~check plots looks to be about the same height and general appearance,
- but grubs have not yet done sufficient damage to enable one to form an
opinion as to probable results of the experiments. In about a month,

~ after grubs have ceased feeding, it may be possible to arrive at a definite
- conelusion.

TrAP-TREES FOR CANE-BEETLES.

In 1896 the ‘‘ Australian Sugar Journal’’ made mention of a certain
tree growing at Mackay that for two years in succession had been

- crowded with cane-beetles, which, after feeding on the foliage, fell to the
~ ground in a sort of paralysed condition and then died.

Being anxious to test the effect of this tree on our cane-beetles here,
the owner, Mr. James Croker, very kindly forwarded me a number of

- suckers taken from the identical tree (a species of persimmon alluded
- to in the above-mentioned journal); while later on (4th May) he was
__Interested enough to follow up this with three fruits from the same

ree, so that seeds have now been obtained and planted here.
Two of the suckers are growing, but have not yet made much

- headway. Probably the seedlings may make more rapid growth.

In any case, by the time the next lot of beetles emerge there should

- be enough leaves on the suckers to enable us to test the value of this
- Dlant as a possible trap-tree in our district.
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As 1)1_'0\'1'0115])7 reported last April (p. 82), it is possible to success-
fully funigate not only the grubs, but both pupew and eges of our greif—
pack cockehafer.  The chorion or egg-shell, a fragment of which is
showu highly magnified on page 40, is coriaceous or leathery in texture
and heing slightly porous offers but teeble resistance to the entrance
of bisulphide fumes. A newly hatched grub, however, breathes by
means of spiracles, of which there are nine on each side of its body
. opening directly into tracha that subdivide again into smaller and still

~ smaller air-tubes (see illustration). During this life-cycle stage it is
of course very susceptible to fumigation, even while in its ﬁrs? instar
and too small to seriously damage cane-roots. Then again, the spiracles
- of the pupa, which are even larger than those of the grub, afford ready
admittance to gaseous fumes (see illustration on p. 57).

TacHNID-Fry PARASITES.

Breeding operations are now under way at the laboratory, ang th
first lot of flies, from which we intend getting up our stock for liberatig
by rearing successive broods, have been obtained from the Riverston,
district, where twenty-five specimens were let go last December amon
bored Badila cane belonging to Mr. G. Alley. This cane, by the wa
which was considered too badly infested to be worth cutting, has ng
been cleaned up by the parasites, the result being a fine healthy-looking
crop harbouring very few ecane-borers. Pupe of the tachinids wep
obtained from cane-sticks in the field twenty-four days after liberation
and flies belonging to the first brood emerged exactly five weeks aftop
first introduction of the parasites.
Judging by these results December appears to be a good month o
liberate tachinid flies, since at this time of year specimens of the firgt
brood emerging early the following month (January) have time to entep
upon the second brood before commencement of the wet season, when the
Ewmpuse fungus parasite of this fly usually appears on the scene. f
Flies resulting from this second brood about the middle of February,
having by that time run into four figures, should then have a good
chance of becoming permanently established. 3
Growers visiting Meringa Liaboratory during the next few months
will be able to see tachinid-fly parasites breeding in confinement, and
also observe the life-cycle stages of our digger-wasps, from the eg
(laid on the paralysed host) to the maggot, cocoon, and finally the imag
or perfect insect.

June 1922.
GRUB FUMIGATION AT GREENHILLS,
Experiments with carbon bisulphide, carried out by the Colonial
Sugar Refining Company against cane-grubs at Gireenhills last February, -
have yielded data that should prove serviceable when dealing with the
beetle pest next season. g
The cane on block J 6, which was fumigated towards the end of
February, after evidence of grub attack, appeared at first likely to
recover (see March report, page 80), but did not ultimately regain
sufficient hold of the ground to withstand subsequent dry conditions .
experienced from 17th March to 15th April; which being accompanied
by strong winds during the latter month caused the cane both in treated
and control plots to fall over. This experiment shows the advisability
of fumigating early in the season at a time when grubs are not large
enongh to materially injure the main roots, while the soil also is usually in
drier and better condition for such treatment than is the case later on
during the wet season. .

A capital instance of benefit to be derived from early treatment . : .
may be seen at Greenhills just now (20th June) on block J 6, where Learning from M. Wilson Trvine that D. 1135 was doing well in
the manager, Mr. Hoelscher, fumigated a J-acre plot before the cane 3 the above-mentioned locality, and, as a result of careful cultivation,
exhibited external indieations of grub affection. d gdd shown a mgrked'tendency to produce abnormally stout canes, a visit

This plot of Badila reeeived }-oz. of carbon bisulphide per stool, ma:s made to Highleigh on the 15th instant, when Mr. J. Cannon drew
1.0z. doses being given on each side; while the adjoining block was not v attention fo certain stools of this variety planted by him during
1-0z. doses g g 5 g 4 August and September (ten months back) which were bearing
exceptionally fine canes.

fumigated. Although the cultivation, manuring, and character of the
The block planted in August was manured with “Howe’s

soil was similar on both plots, the cane on the check will be seen to be
noticeably shorter than that growing on the treated area, this being \I ), X

Mixture,”” but no lime had been applied; while the September planting
Was treated with 35 cwt. of lime per acre.

Spiracle of Grub of Lepidiota frenchi Blackb.
(X 70 times).

Photo., W. C. Dormer.

4 In normal seasons bisulphide fumigation should be commenced

about the middle of January, as soon as all grubs have hatehed and are
. mostly in the ﬁ.rst stage (about half-an-inch long) ; the ground at that
- time of year being usually in good condition for such treatment. Later
- on, after @he rainy season has set in, excessive moisture interferes with
soil porosity, and moreover, grubs being then in the third stage have
started to seriously injure the root system.

D. 1135 ar Hi¢HLEIGH.

due to the presence of grubs, which by repeatedly severing the surface
feeding-roots close to the stools have caused the plants to become stunted.
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Seeing that D. 1135 appears to thrive well in the Cairns distrie{, :
and is more resistant than Badila to attack from root-eating

Searabweide, and also to the weevil-borer (Rhabdocnemis obscury,
Boisd.), our growers should not.fail to embrace any chance of obtaini
an improved strain of this variety. This can be done very simply by
gelecting only the stoutest canes for seed purposes. These. should
planted together on a small area, all sets being cleanly cut in order
minimise risk of invasion from fungi, and at the same time examined
for red-rot or weevil-borer, &e. If taking the trouble to plant a patch
in this way, most of the resultant stools would be found to consist of
stout canes., some tending to be finer than any of the selected seed,
By again using, for seed, cane derived from a plot of this kind, a f
acres of an improved strain of uniform quality throughout the plantatio
could be obtained in the shortest possible time. 3

Such artificial seleetion is within the reach of every intelligen
farmer ; and since Nature’s law that *‘like produces like’’ is indisputabl
any time or attention so expended could not fail to yield a substanti:
return from a monetary standpoint. :

Tt should, however, be borne in mind that when growing a patch fo
seed in this manner land chosen for the purpose should if possible b
of uniform character, and receive similar treatment as regards manuri
subsequent cultivation, &e.

Carrng SHow EXHIBIT,

Some time was spent this month in the preparation of entomologi
specimens, &ec., for exhibition at the annual meeting of the Cairn
Agricultural, Pastoral, and Mining Association. :

Our exhibit took the form of coloured diagrams and charts,
illustrating for the most part the underground workings and 11f§>-eyc :
stages of our prineipal cane-beetle, and effects produced by this pe
upon the growing crop during each month of the year. A small gener
collection of insects, of the eggs, grubs, and pupz of root-eatin,
Scarabmeide affecting eane, and other exhibits of a §c1ent1ﬁc natu
dealing with the chief parasitic and predaceous enemies of our cane-
heetles and their larvee, were also placed on view. :

This exhibition was well attended, and many growers availed them-
selves of our invitation to freely discuss the questions of grub and
beetle control, with the result that much interesting exchange of opint
took place regarding several complex phases of the all-absorbing cane-
grub problem. g

Farry HisTory AND ORIGIN OF THE GRUB PEST.

Damage to cane from attacks of cockehafers is recorded as having
occurred first at Mackay, as far back as 1872; and twenty-three yea
later (1895), when this trouble had assumed a serious aspect, Mr. Tryo
was asked to investigate the matter and recommend measures for con-
trolling the pest. About that time grubs were beginning to make the
presence felt around Cairns, and we find Mr. S. W. Dav1ds-the.
manager of Mulgrave Central dill—in his annual report _for 1$9 ,
calling attention to the appearance of grubs and eane-lgeetles in varlog
spots in the neighbourhood of Gordonvale, and suggesting that steps A
at once taken to check the evil. His advice was acted upon, but, as 15
usual in such cases, the matter was not regarded seriously by the growers:

; native food-plants of the grubs of this beetle.
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The following year Mr. Davids reported as follows:—‘The ravages
of the grubs ave very evidens, and unless steps are taken at every oppor-
funity to destroy the grubs and beetles when met with we ‘nay look
for the same disastrous vesults as experienced in other sugar distriets.”

The above correspondence is doubly interesting from the fact that,
in addition to throwing considerable light on what may be termed the
p,.‘.md@ to an invasion that a few years later assumed colossal propor-

tions, it also helps us to determine the source from which most of the
present trouble originated.

Data obtained by the present writer in 1915 goes to show that infes-
fation of the cane-lands around Gordonvale was in the first instance
prought about by beetles that did mot originate in that loeality, but
were transported there from extensive breeding grounds situated either:
in the vieinity of Aloomba or several miles westward of that distriet.

This view of the case is not merely theoretical, but may be taken
as being an established fact, verified by the experience of leading growers,

~ many of whom have had unique opportunities of observing the gradual

encroachment of this pest during the past twenty to twenty-five years.

AMr. R. E. Riley, sometime cane ingpector at Mulgrave, who during
his long residence at Gordonvale made many interesting observations in
this connection, appears to have been the first to notice in the early days
(1897) that our greyback cockechafer bred habitually in countless
numbers around Aloomba over extensive areas covered by the so-called
“blady grass’”’ (Imperata erundinacea), which is one of the commonest
Subsequent observations
hy the writer have shown also that its grubs subsist very freely on roots of

- other Gramines, notably those of the carpet grass (Paspalum platycaule),
- that often covers recently cleared serub lands.

Space forbids further enlargement of this question, but the foregoing
evidence throws additional light, I think, on the much-vexed question of
collecting beetles and grubs of this pest.

When cane was first planted at Gordonvale no serious injury
followed until some years later, from which we may infer that, if beetles
are systematically collected in any given locality, others do mnot, as
some growers imagine, immediately take their place, but reinfestation
from the outside bush is a matter of time, perhaps of some years.

Any beetles chancing to invade such ecleaned-up localities the
following season may, therefore, be presumed to come from adjoining
cultivated areas that had not been collected over; so that henefit would
result as a matter of course, although not always to the deserving parties.
If, however, a general systematic collection could be made throughout
our distriet and kept up for a few years, destruction of the vast host
which have gradually entrenched themselves, and are now breeding
within the tract of country devoted to the cultivation of sugar-cane,
could hardly fail to afford a measure of relief.

The foregoing evidence seems to me to be supported by past
experience at Mackay, and, I believe, in other sugar-growing centres;
where it has been noticed that when collecting has been discontinued,
owing to a scarcity of beetles, a few years have generally elapsed before
a fresh invasion of the pest has again called for action.
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acetylene light very attractive to albohirtum
beneficial earwig attracted in great numbers
field experiments with, proposed in 1915
field investigations with, in 1916 .
males of Campsomeris positively phototropic
Moonlight affects positive reaction
phototropic reaction, study of
positive reaction continuous throuo}lout a,en%l e\lstence

(C) Natural Control.
dry weather, effect of, on beetles in soil
dead greybacks ploughed up in 1915
greybacks killed by heat-wave
tachinid parasites of .

(D) Poisoning Food planta
arsenical sprays applied to trap-trees
beetles indifferent to flavour of poisons, &c.
experimentation with poisons during 1921
food-plants of Ficus recommended as trap-trees
lead arsenate takes nine days to kill ..
methods of laboratory experimentation

(&) Reaction towards Aromas.
attracting beetles by means of various odours
miscellaneous odours, experiments with
reaction of albohirtum to aromas
specialization of antennal club of female
study of chemotropism, possibilities of .

Control of Egg Stage—

(F) Deterrents applied to Soil.
application of deterrents to surface soil advocated
importance of destroying eggs before hatching
killing eggs by fumigation of ground
parasites of beetle affecting oviposition
worthy of close study .. . ..

Control of Larval Stage—
(@) Bacterial Diseases.
attempts to introduce European species of
(H) Cover Crops.
investigation regarding use of, advocated

8, 9, 10, 20

68, 69, 82 89
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INDEX—continued,

(L) Cultural Methods. PAGE.
clean cultivation of canefields, effect of .. 15
principal remeclial methods outlined 15, 82
supplying humus to soil infested by grubs . .. .. 63

(JYy Fumigution of Ground 15, 52, 53, 75, 76, 77, 81, 82

(K Introduction of Parasites .. 3, 15, 23, 52, 82, 85

(L) Larvicides.

barium chloride, borax, creolin, creosote, cyanide of potassium, salt-

petre, notes on effect of
mentioned among list of remedial methods

(M) Niutural Enemies.
importance of, as a controlling factor

(N) Poison Buits.
arsenate o” copper, merits of
field experiments with
how to apply same ..

value of, as a controlling hctm ..

(0) Soil Deterrents

(P) Trap Crops.
study of, recommended ..

(Q) Collecting the Grubs

Control of Pupal stage—

(R) Fumigation of Ground.
carbon bisulphide, field experiments with
fumigation of, suggested by Hambledon grower .. .
killed by fumes of carbon bisulphide .. .. .. .. 51,

(S) Nasural Control.
drought conditions, influence of

29, 82
15

15, 82

71

48,49

77

35, 82

15, 82

82

15, 31, 50, 64-66

65
56

%2, 89

effect of temperature on pupe near surface 66
temperature affecting development of .. 62, 63
destruction of native ﬂora. effect of, on albohirtum 16
disappearance of, from Mossman dlstrlot 23
digger-wasps, percentage of infestation of grubs .. 3
early history and origin of grub-pest . 90, 91
early study of life- eycle of o3
eggs of albohirtwm, position and number of 26, 27, 28
emergence induced by two inches of rain in 1915 ..025
factors favourable to dispersion of albohirtum .79
fighting greyback cane-beetles, methods of .. 20, 21
ﬂloht of bestle influenced by topomaphlcal conditions .. 24
01eybnck beetle specially fitted for aerial transportation 78
grubs of, eating English potatoes . .. 57
orub stage offers best facilities for control work 13
Orubs of albohtrtum percentage of, on cane-land 56
invasion of Gordonvale and Hiohleiﬂh by albokirtum 91
longevity of greyback cockchafor . .. 75 76
migration of, affected by topography of cane area .. 78
ovary of, 1llubtratlon of same .. . .27
oviposition of, duration of egg stage, “&e. 38-41
ovaries, structure of .. 27, 40
dexiid and tachinid para,smes a.ffectmg ov1p051t10n of 41
number of eggs laid by one female . .. 40
parasites of grub use of indigenous species of ..3,22
poem addressed to greyback cockchafer 1
pupz at Greenhills Estate, depth of, in 1921 56
pupe, depth of, in volcanic soils . 22
pupz of, awaiting development in cells .. 58
range of flight of vleyback .. 78, 79
scales on elytra. of albohntum, 1llugt1at1on of 1
topography of cane districts, importance of study of Looo24
two broods of albohirtum may occasionally emerge each season 11, 66
unable to remain alive in pupal cells longer than ten wesls .. 25
Lepidopterous cane-pests 5-8, 10, "9, 30, 32-34, 49, 50, 63, 64 69, 72, 85

Light traps (see Lepidoderma, control ot beetle stage).
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M.

Macrosiagon pictipeniis Lea .. .. .. ..
Melanitis Leda Linu
hoth forms of Australian race of, attacking cane
description of metamorphosis of
Melolontha melolontha, menurial value of heoﬂo\ of
Meringa—topography ‘and flora of district, &e. .. ..
Metarrhizium rmz»oplm—
climatic conditions favourable to devolapmont of
destroying grubs of dnoplognathus . ..
destroying [arvie of Lepidiota rothei Blaclh, ..
gevmination of spores of, conditions favouring same
arubs killed by the funmm, characteristic appearance of
.sxmplo method of spreading spores of, in canefields
Meteorological notes-—~
offect of wet during March on plants of D. 1135 ..
grub-eaten cane ¢ :wed by plolonne(l wet
showery weather during egg-laying affects nmh stnge
Mocis fr qurl/s Fabr.—
caterpillar of. description of colouration ..
larvee of March and May broods enting cane-leaves
Moth balls (see Naphthalene),
Moth-borers of sugar-cane.

N.
Naphthalene—
effect of fumes of, on grubs of albohirtum and frenchi
experiments with, at Meringa Laboratory .. ..
failure of, as a grub deterrent at Greenhills Estat
of little usa ag a fumigant for cano-grubs .. .
not injurious to cane- -roots
down of, to chow in penetrating soil .
Nasonia brevicornis, distribution of, for conmollmo blowﬂle“
Natural control of cane-bestles (see Lepzdode)ma)
New Guinea bestle-borers intercepted at Macknade ..

0.

Official collection of cane insects
Opogona glycy phagae Meyr.—

injuring seed cane at Macknade

parasitized by chalcid wasp ..

very harmful to soft varieties, as Clarks Seedhng
Oviposition of Lepidoderma albohirium (see [epzrlodmmzmz)

P.
Padraona hypomoloma Lower—
eating cane in experimental pots at Gordonvale
description of metamorphosis of
Padraona marnas Feld.—

attacking cane .. o .. .. .
notes on life-cycle of .. ..
tachinid parasite of .. ..

Paradichlorobenzene—-
effect of, on grubs of albohirtwm
rate of evaporation of underground
repellant against ov1p0<_ut10n ..
Parasites—
distribution of native species of .. .. ..
encouragement of native species advocated ..
mtrodur -tion of, from outsice sources empted
Parnara mathias Fabr. eating cane-leaves .
Puaspalwm platycaule, roots of, eaten by grubs of caudata
Pheidole megace phali—
controlling moth-horers in canefields .. ..
invading breeding-cages at laboratory

6, 10, 63,
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INDEX—continued,

PACT,
P;“/,,/umfzplzz/n traeneata Walls . .. 1o
|/)((HZ€[(’>‘ nonayrie paragitic on Luv&\ of .o Gt
hreeding o panteles for liberation . .. LG4, 69, 72
securring injuriously at Bundaberg and Bmdol\m .. 63, 64
Pheidole megacephala o controlling factor of . 64
Poison- -baits for controlling cane- ”Illbb (see L(pz(lu(lm nm)A iwed
Poisoning greyback cane-beetles .. . 12, 13, G4, 65, 69, 70-72
Polyorha sp., boring sugar-cane at Pymml(l .. .. . .. .. 10
Predaceous enemies of wlbohirtum .. .. 18, 19
encouragement of indigenous species recommended .. 82
Pyrophoris luniinosius (see Ayrypnus mastersi). 19
R.
Reference collection of cane insects .. 4
Rhabdocnemis obscurus Boisd.—
burning of trash a controlling factor . . 60, 61
collecting beetles from bait- tmpb rec ommcn(lc(l 61, 62
erroneously reported troublesome at Worco .. .. .. B2
tachinid parasite of, breeding commenced ..B7
variety H. 140 resistant to borer 2, 86, 87
Rhiphroid beetle (seo Macrosiagon).
Rutilin splendida Don., parasitising grabs of Dasyynathus .. .. A
S.

Salipetre, larvicidal effect of, on cane-grubs . .. 29
Seerahaeid beetles attacking cane ot Gordonvale, number of speeleu of oo 4
Seolia formosa Guer., parasitic on albokirtum .. .. .. ‘e 76
Scoliid wa

LDiielis t/zm actea Fab. and /uuuna Lep proposod introduction of, into
Queensland . .. e o. .. .. 85
clfort made to mtloducc new Spe(’lOS .. .. .. .. b2
indigenous species, parasitizing cane-gruhs .. . 3, 46
introcluction of species from Aru Island, Java, and Sumatra, pos31bly
advantageous . . .. = .. 83-85
introduction of from other countrx% .. . .. .. 23, 52
Semanopterus depr essiuseulus Macl, . .. . .. .. o4
Skipjack beetle, predaceous larva of .. .. e .. .. 18,19, 46
Spodoptera mauritic Hamp.—
offceting cane at Meringa .. .. .. on . . .. 85
epgs (md larvee, description of . 85
Stomatocerus gracilicarpus Gir., parasite ot bud- moth .. 5
T.
parasitic on imago of albohirtum 41, 45
parasitic on P/na(/zmmp]ula truneate .. .. .. 64
Telicota augias-kreffti Macl., attacking cane- leaves . .- .. 10, 34
Topography of cane area, influence of on grub mfestgtlon .. 44, 45

Taocoptera sp., attacking leaves of sugar-cane

. 5
[’m(/torhopalus aim)zr/ululus mbewepted in cane- Stl(’I\S fl'om New Gume& 1010 4
. .. .. .. 12, 13, 64, 65, 69, 87

Trap-trees for cane-beetles

W.

Wireworms, predaceous on grubs and bzstles of graybasl

.. 18, 19
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