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FOREWORD.

Bureau of Sugar Experiment Stations,

Brisbane, 28th February, 1925,

Tue Notes comprised in this Bulletin (No. 18, second series), on
Queensland Cane Tnsects and their control, have been prepared by the
Euntomologist to the Bureau of Meringa, near Cairns, Mr. Edmund
Javvis, and will be of great value to cane-growers.

H. T. BASTERBY, Director.



Notes on Queensland Cane Insects
and their Control

By EDMUND JARVIS, Entomologist.

INTRODUCTION.

Tue information embodied here has appeared in the form of Monthly
. Reports, which, being scattered through the pages of our Agricultural
- Journal and other periodicals, are not readily available for reference
purposes until brought together and suitably indexed.

The present publication is a continuation of the Notes on Queens-
~ land Cane Insects and their Control commenced in Bulletin No. 17 of
- this Experiment Station, and covers the period from July 1922 to June
1923,

3 It may be well to mention that Meringa is situated within 20 degrees
- of the equator, having an average rainfall of fully 92 inches; while the
- annual mean temperature may be taken as being about 76° Fahr.

) A number of photos are included in illustration of the various insects
~ alluded to, and these, together with a comprehensive index, should
- enhance the usefulness of this Bulletin.

July 1922, :
Visit 1o SoUTH JOHNSTONE.

z A trip was made to this district on the 17th instant, with the object
 of—(1) Investigating certain diseases of cane reported as occwrring in
- the vicinity of the Johnstone River; (2) studying the insect pests of
cane ; and (3) fixing on suitable spots for liberation in the near future
of tachinid fly-parasites to combat the weevil-borer (Rhabdocnemis
obscurus Boisd.) which on some of the plantations is doing a lot of damage.

On the whole, cane at South Johnstone was found to be particularly
tree from fungus or bacterial diseases, which have at times, during pro-
longed wet weather, occasioned serious losses in the Burdekin and other
sugar centres. Badila seems to be the variety mostly grown here, and
certainly thrives luxuriously on the best classes of red soil.

The cane inspector (Mr. McCartney) drew my attention, for instance,
toa block of plant Badlila on which many of the stools carried from fifteen
to nineteen sticks, 6 to 8 feet in length and from 1% to 2 inches thick.
I wish to thavk Mr. James Cran, Mr. P. H. McWalters, and Mr. A. C.
Brackenbury for assistance rendered during my visit.
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The following cane affections were noticed ; all of them being of
minor ceonomic importance :— ”

(I“)‘ F)orn‘.z, of Dead Heart.—About 5 per cent. of the cane on a small
plock of Badila planted Jast August was affected by a curious disease
charact ermeﬂ by death or non-development of the central shoot, followed
a5 is nsual in such cases, by abnormal growth of the top buds the %hoot%’
14 Thie -ar 3 93 o o o £ ; ; .
from which '\\me 6 to 12 inches long. The inner surface of upper le af-
sheaths was intensely red, although the leaves for the most part appeared
pormal. In some cases the central core yielded to a slight pull, when

- hasal portion was see : d y C tuding

the al | as seen to be decayed and malodorous. Longitudinal

Portiuu of cane-leaf affeeted
by “‘Rust’’ (nat. size).

Wto. £, Jarris.

Eye Spot Digease attacking leaf-blade
(nat. size). After Cobb.

5 bu‘g no gumming of any kind ; while the rotting base of the dead-heart
whxch was often situated 2 inches or more above the terminal core of thé
. stick. presented an appearance of having in the first instance been broken
- transversely as a result of mechanical injury. A hollow space of an inch
o more sometimes oceurred behind this decayed end, while the lower
- portion of the dead-heart, although not decomposed, showed irregular

 Patches and lines of bright red when sectioned lengthwise. Tt was
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bt'requently noticed that one of the internodes, about 9 iucl}es 10 m £
top of canes having this disease. was shorter than those 1}11Y}"'**hatel
above and below it—indicating, perhaps, that grthh of. thl.S interng

had been checked owing to dry conditions obtaining during its :leveloy
ment. A transverse section through this short internode revealed t h
presence of a decayed brownish-yellow, core-like spot' or s.ma]l cavit
about 4 mm. in diameter, with paler suffused n.mrgu.ls, situated ne
the centre of the stalk, and extending about 1 inch in a longitudi
es the surrounding vascular bundles were a

CANE-BORER AT SoUTH JOHNSTONE.

The weevil-borer Rhabdocnemis obscurus Boisd. iy causing much
Jdamage on some of the cane lands at South Johnstone, and during my
visit suitable spots for liberation in the near future of Ceromasia
sphenophori were selected. Tt is hoped the activities of this parasite may
l1~1t41111:ht01y relieve the present situation, although it is, of course, within
the bounds of possibility that natural enemies or climatic influences may
prove serious obstacles to its successful establishment. Long-continued
damp conditions favoured by the heavy rainfall of this district might,
for instance, enable the entomogenous fungus Empuse sp. to develop
through the wetter months of the year, in which case it might operate
as a severe check on the increase of this useful tachinid fly paragite. The
various species of jumping spiders and the ever-present little black ant
Pheidole megacephala found commonly in our canefields will doubtless
destroy a certain percentage of these flies, but losses from attacks of
insect enemies are usually of minor importance compared to thosc brought
about by vegetable paragites.

direction. In some cas ‘ .
discoloured. appearing as watery yellowish-brown spots in cro .Ctl
Possibly the central shoot may have been affected at this p‘d,l‘)tu"ul
stage of growth, resulting in a gradual d.evelopment of dﬁaad-hemg later
on. No indications of the occurrence of either moth-b.orers or %eaﬂea
insects were noticecl. Examination of some of the diseased tissue fr

the decayed core of this short internode showed that bacteria were abse '

However, we naturally hope for the best, and it may easily happen
that the tachinid flies after liberation will spread rapidly and do good
control work.

BacTERIAL DISEASES OF GRUBS.

On 12th June three cane-grubs exhibiting a pinkish discoloration
were collected from cane furrows at Meringa and kept under observation.
BEleven days later one of these had developed a bacterial disease (B2),
theinternal organs having for the most part disappeared and been replaced
by a blackish fluid. When held against strong light the abdominal regions
of the body ware seen to b2 partially hollow, and the skin slightly distended
by the action, of gasss. Smears taken from this grub swarmed with
motile rod-shapsd bacteria, occurring gemerally in pairs but often in
chains of from three to five. Attempts to infect healthy grubs with this
bacillus have not, so far, been successful. Cane-grubs attacked by another
bsterial dissass (B3) (Coccobacillus sp. ?), the symptoms of which
resombled  thoss produced by Coccobacillus nigrofasciens, were obtained
this month, smears taken, and cultures made on slices of potato. Healthy

¢ absindeulated with this disease developed all the characteristic external
1

Qection of cane-stick having ¢¢Red Rot.”’ Note charaeteristic white 'SpOtS"
middle of the red blotcles, opposite X X X. After Lewton Braiu.

Photo. E. Jarvis.

(2.) Cane Rust (Uredo kuhnii) was noticed in places, but Vi
sparingly. 3

(3.) Eye Spot Disease (Cercospora sacchari) —Found assocmtied. W
plants having dead-hearts, but was mnot an invariable accompaniny
of this affection, and occurred mostly on the older leaves.

1

Mcksning arounl the spiracles, &c., after twenty-four hours, and
suzzumbed within three to five days. The rod-shaped organism respon-
sivle for this divsass differs from that of the preceding (B2) in being
propariionabely longer and oceurring almost invariably in pairs. Grubs
affectad by it emit an exceedingly offensive odour.

(+.) Red Rot (Colletrotrichum faleatum).—Canes exhibiting th.i»"w ‘
known disease were seen on some of the trucks. TFortunately %n] 4
due to this fungus can be reduced to & minimum if care be taken to reje

: . o i s cut ends. . . . ; :
when planting any sets showing red discolouration. at the e A thixd evas-grab, displaying dull red patches on the sides of the

boly. a1 waish had apparently dizd of soms bacterial malady, was
Dl upry exayminition to harbour multitudes of the Coccobazillus
N». B3, together with another species (Micrococcus sp. ?) (B7).

(3.) Bunchy Top—A. fow isolated examples of this curious abnorm
. o 1 yQ s of 11!
development of the upper leaves were noticed among »thOlh of Bad¥

cane.
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(lolonies established by the latter on pieces of potato were of a
decided red colour, while those derived from B3 were creamy yellow.
Healthy grubs inoculated with the red bacillus (B7) remained normal ;
put my assitant, Mr. W. (. Dormer, discovered that, when they were
inoculated with the two bacilli mixed together in water, the virulence
and activity of the Cloccobacillus B3 was greatly increased. and that
grubs 50 treated died in about twenty-four hours.

We hope to discover some simple and practical method of infecting
canc-grubs with bacterial diseases. This interesting phase of grub control
has hitherto received little or mo attention in Queensland, although
presenting possibilities which should not be overlooked.

August 1922.
Cane Pests ox THE HERBERT RIVER.
A special visit of inquiry was paid to this distriet towards the middle
of August, with the object of reporting on various cane affections.

Rats and gumming disease appear to be doing most damage, but
 considerable injury is being caused also by cane grubs and borers.

Owing to co-operation on the part of the managers of Macnade and

Victoria mills T was able to get over the ground quickly, and so make
~the most of the limited time available. Interesting evidence bearing
on the subject in question was obtained from the secretaries of the
~ Herbert River and Macnade Farmers’ Associations, and fromw Mr.
- Stephenson, of Macknade mill, whose cordial assistance was greatly
appreciated. Much of the information gathered will be found embodied
in the following notes.

Ingrry BY RaTs.

This pest, which is said to be most plentiful ca the Victoria mill
side of the river, is considered responsible for injuries second only, if
not equal, to those caused by gumming disease ; the loss from rats last
vear in the Victoria mill area being estimated. Mr. Thoriton tells me,
at £30,000 sterling. The rats breed mostly in swampy lands and creek
beds, being most numerous on selections adjoining such places, more
especially where the headlands are narrow in width and allowed to get
very weedy. Unfortunately they attack by preference the softer varieties
containing most sugar, and by gnawing deeply into the basal portion, of
sticks will sometimes, when feeding among a heavy crop, bring to the
ground in a single night scattered patches of cane of considerable extent.

An offensive campaign has been started by the Colonial Sugar

Refining Company wunder the superintendence of their officer, Mr.
Stephenson, the plan of procedure being to distribute poison-baits,
manufactured by the company, to ‘ controllers ” in the various rat-
infested districts. These are supplied with a list of growers to receive
the poison ; and in the Macknade area a man acting under the controller’s
direction goes from farm to farm systematically laying the baits. Although

(1) Taehinid Tlies (Ceromasic sphenophori Vil), killed by parasitic fungus
(Empusa sp.) (nat. size).
(2) Healthy specimens of same.
(3) Advanced stage of the fungus; showing flies surrounded by whitish eloud
of spores or conidia. ’
(4) Drawing of C. sphenophori, magnified twenty times.
(5) Conidia of Empusa, showing germ-tubes in various stages of growth. Highly
magnified.

Nore—Tigs. 1, 2, 3, 5 oviginal; 4, after Muir and Sweezy.
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Prare 11T,

RAT-EATEN STICKS 0F BADILA SUGAR-CANE.
Photo. E. Jurvis.
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Supplicd free of cost.vmany growers will not take the trouble to do the
work themselves, unless their cane happens to be severely attacked.
Many different poisons are being tried, but phosphorus bait is thought
to have given best results so far. To prepare a good bait of this descrip-
tion, dissolve 2 oz. of phosphorus in 50 oz. of boiling water ; stir in slowly
40 oz. of flour, and when this mixture ix almost cold add. while still tepid,
40 0z. of molten tallow and 20 oz. of sugar. Definite evidence with regard
to the effect of these poisons is not always forthcoming. dead rats being
geldom found ; but I believe good work is being done, although we cannot
expect to see any decided results within a few months after application.

C'ontrol Methods—Briefly. these should consist in such common-
place methods as—(1) Leaving wide headlands and keeping them clean ;
(2) poisoning the rats, especially on infested blocks when nearly cut out,
and during November and December when rats are forced to congregate
on smaller areas of uncut cane ; (3) cleaning up breeding haunts, when
possible, in the immediate vicinity of plantations.

Experimentation with poison-baits should be continued until dis-
covery of a more deadly yet palatable bait than those being tried at
present. In this phase of the worlk we shall be pleased to co-operate with
officers of the C.S.R. Company.

GumMING DISEASE.

This familiar bacterial disease is prevalent, Mr. Stephenson tells
me., throughout the Herbert River district, occurring for the most part
in Clark’s Seedling (HQ. 426). Seeing that this variety matures in about
eleven months, is rich in sugar, and generally yields a heavy crop, it is
naturally a favourite, and grown heve more than any other variety. A
map of the gummed area is being prepared. and should furnish. interesting
data regarding the porosity, drainage. &c., of the various soils affected.
Good crops of gummed cane can be obtained here, providing the trouble
does not appear during early growth. TUnfortunately, however, the
Badila is already affected. and it is feared may become more so as time
goes on, unless Clark’s Seedling can be quickly replaced by some less
susceptible variety.

Remedial Measures.—1t is generally admitted that the chief factors
responsible for the occurrence of gumming disease Bacterium (Bacillus)
vascularum are—(1) Poor drainage ; (2) an impervious subsoil within 2
or 3 feet from the surface : (3) defective cultural methods ; and (4) an
abundant rainfall. Topographical conditions. the physical nature of the
land, and the general texture of the soil are supposed to exert no
influence on its development.

According to Professor Cobb, this one condition of drainage has a
most important bearing on the prevalence of gumming disease, and he
recommends a rotation of erops where possible on land which has been
a long time under susceptible varieties of sugar-cane.
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A good instance of the benefit to be derived f.l‘Olll proper dmin?;
wag brought under my notice at Hleifax. The farm in guestlon compriy
about sixty acres situated on the river bank .zmd dl‘w'ded by ?vroadwa"
into two equal portions. On one of these which adjoins the river, good.
crops have always been obtained, whﬂ.(? t-he‘cane on the f)ther portio,
bounded on the far side by a swamp, has 1nvg1:1ably either failed altogeth
or been scarcely worth cutting. Thre.e different selectors were una
to do anything with this latter vpofmon, l‘)ut th.e pre.sent owner h
succeeded in raising a fine crop of cane, uniform in height througho :
This was effected gimply by cutting a few deep drains through the block

i ¢ : é smaller cross-draing leading inte
emptying on to the swampy land, and smaller ¢ ading "

them. ]

A—-From sugar cane, staipm
with methyl violet with-
out heat and mounted in
water.

i

B- Ifrom a culture on aga
agar sweetened with abouv
5 per cent of cane sugar.

¢——From sugar cane, staiged
with fuchsin and mounted
in bhalsam,

AFTER COBB
. . . .
Gtumming Disease of Cane

AFTER COBB
Cutting from gummed cane,
showing drops of gum
oo7ing out on the cut end.

Bacterium (Bacillus) vas-
cularwm, organism  re-
sponsible for Gumming
Disease.

Improvement of canes by ‘
but slightly susceptible varieties,.m of course
stand that the company have this matter in hand.
and the use of green m
chances of gumming.

selaction, and the planting of immune o
advisable; and I under7
Less volunteering.
anures, would probably also tend to reduce th
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Little or no attention is being given to the selection of clean cane
for planting, it being the practice on some holdings to place whole sticks
in the drills, and before covering same chop them through here and
there while Iying in the soil.  Needless to say, such lax methods of planting
are very unsatisfactory from an economic standpoint, as borers, gumming,
or other diseases would escape notice altogether and have a good chance
of spreading to clean areas. This controlling factor is of primary import-
ance. since it will avail little to thoroughly work and drain the soil unless
clean sets are ultimately planted. Burning the trash has been recom-
mended, as in this way one gets rid of countless numbers of bacteria,
fungus spores, beetle-borers, &c.

Prst Destrucrion Funp.
Girubs have been very troublesome in places. Collecting the beetles
was discontinued at Cordelia about five years ago, with the result that

~ during 1920 considerable losses were experienced, these becoming worse

the following year (1921). During the present season the damage in this
district has been very severe, and I understand that collecting at Cordelia
will be taken up again. At Macknade and Ripple Creek the growers
pay so much per acre (up to 150 acres only) into the fund, the amount
varying from 1s. 6d. to 2s. This method of payment is considered to be
better than that of fixing the amount at so much per ton of cane.
Naturally under the former system, the aim of both small and big farmers
would be to produce as much cane as possible per acre, and so decrease
the amount of the levy ; thus, a 24-ton crop at 2s. per acre would cost
one penny per ton to protect from grubs, whilst a 36-ton crop at the same
rate would mean a reduction to three farthings per ton, and so on.

In order to achieve this result, better methods of drainage, cultiva-
tion, seed selection, &c., would have to be adopted, meaning not only
heavier crops but also minimum losses from gumming, grubs, and other
discases.

Parasite or BErTLE BORER.

The cane-borer, Rhabdocnemis obscurus, appears to be spreading on
the Herbert River, although occurring mostly in the basal portions of
canes. Rat-eaten sticks are very liable to become infested, as the beetles
oviposit by preference in soft places where the rind has been gnawed off
by rats.

The C.S.R. Company have established a breeding-cage at Macknade
for rearing tachinid fly parasites, and I made arrangements with the
Secretary of Macknade Farmers’ Association to collaborate with them,
if necessary, in this useful work, in order that the parasites might have
a better chance of spreading throughout the district with as little delay
as possible. Mr. Stephenson is in control of the cage at Macknade, and
has already bred and liberated a number of flies. In this connection it
may be mentioned that tachinid flies are at present emerging frecly in
our breeding-cages at Meringa Laboratory ; and on the 26th instant 60
specimens (mostly females) were liberated by us among bored cane at
South Johnstone, while three days later another lot of 25 were let go at
Albomba.
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WHITE ANTS ATTACKING SUGAR CANE.
PraTs IV, Destruetion of cane-sets at Gordonvale by two species of white ants

([Lerines meridionalis and Butermes fumigatus) was first recorded in
Bulletin No. 3 of this office. This damage, however, occurred mostly in
gl'””"—'l brought under cultivation for the first time, and is of minor
cconomic importance.  In such cases the presence of this pest is doubtless
due to infested roots of big trees having been left ungrubbed. I was
much interested to learn from Mr. Gibson that a small species of termite
is known to attack cane-sets planted in well-worked land at Macknade.
[n one instance, patches of cane affected in this way were found
distributed over a field that had been under cultivation for the past

thirty years.

October 1922,
ExpErRIMENT Prors ar MERINGA.
The cane on these plots was cut during the second week in August,
the crop going about 18 tons to the acre, while the c.c.s. was 8-14.

On the plot treated with naphthalene (150 Ib. per acre) the cane
sticks were straighter and about 6 inches longer than those on adjoining
check-plots.  The application of chloride of lime, tobacco dust, and coal
tar gave aegative results; stools on these plots being practically the
same height as those on controls alongside. Where the soil had been
sprayed with an emulsion of carbolineum and soap (carbolineum 2% lb.,
soap 3 1h., water 25 galls.), the cane was noticeably higher than anywhere
else. Fifty per cent. of the sticks on this plot were standing, and about
10 per ceut. of those on the adjoining check plot. Owing to the crop as
a whole having escaped serious damage from grubs, the results of our
experiments with these surface deterrents were rendered inconclusive,
although data of more or less economic value were obtained.

Ixsury FrROM MoTH-BORER.

Serious infestation by the large moth-borer (Phragmatiphila truncata
Walk.) was noticed this season (August to October) among mature crops
of Badila and D. 1135 growing on low-lying ground near Aloomba. The
caterpillars were found mostly near the top of the canes, and also occurred
freely in central and basal portions. From reports lately to hand, this
moth appears to have been very much in evidence during the past season
hoth at Meringa and Gordonvale, owing perhaps to climatic conditions
having proved unfavourable to the activities of its various parasitic

enemies.

The chief natural controlling factor of truncatz in the Cairns distiict
is a tiny braconid wasp (4panteles nonagrice Oliff.), the life-cycle of which
was studied at our laboratory last December (see ** Queensland Agricul-
tural Jouraal,” vol. xvii., p. 81), when it was found that its various
stages (from egg to wasp) occupy a period of from 15 to 21 days. This
parasite was bred by Oliffe in 1893, from caterpillars destroying cane in

Photo. of showease, illustrating life-history of Weavil
Borer (Ehabdocnemis obscurus Boisd.). (Full size,
30 by 18 ine.).

Photo. B, Jarvis.
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New South Wales ; who, when reporting at that time, stated : - Ay !
careful observation I have convinced myself that one of the chief, if 4

the chief reasons that Nonagria = (Phragmatiphila)” has not spread mq »

widely and done more damage on the Clarence is the fact that two minyg
and highly interesting parasites are present in such numbers as to keg
it within reasonable limits. The most abundant of these parasites
A panteles nonagrice.”  The other parasite alluded to by Oliffe is a chale

External view of youn
cane shoot bored b;
caterpillar of Phrag
matiphila  truncat

Young ratoons, killed by caterpillars Walk.
of  Phragmatiphile  truncata
Walk.

wasp (Buplectus howardi Oliff.), which up to the present has not, to m; £
knowledge, been found in Queensland. Several broods of A panteles

were reared by us last year for liberation at Ayr and Rita Island, on the‘

Lower Burdekin ; and we hope to continue this work next month, wi
. . . . . . . . : Yo
view to distributing these parasites on various selections In the Cair

district.

—~ x
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Fumrcaring CaNg-BEETLES.
[xcavations made in canefields at Meringa and Highleigh early in
geptember revealed the fact that greyback beetles had emerged from the
pupee. and were awaiting an opportunity to leave the soil.

(arbon bisulphide was injected at a depth of 9 inches immediately
under the lines of stools, iv twelve ditferent places. the amount given
varying from 2 to 8 drachms. When examined twenty-four hours later,
17 dead and 13 living beetles were found : all living specimens. however,
being located at dista~ces exceeding 9 inches from the actual spots of
injection.

Nores o8N PARADICHLOROBENZENE.

Since reporting on the possibilities of this fumigant in connection
with cane-grub control, a letter has been received by the writer from
CGerman manufacturers, stating that for many years the firm of Fritz
Schult. of Leipzig, have had the exclusive sale of the preparation in
question, which they have lately put upon the market under the trade
name of < Globol.” At the present time this is largely used in wool-
mills, magazines, and storehouses all over the world. ** Globol ” can be
supplied by them in quantities of not less than 100 1b. at the rate of
1s. 3cl. per 1b., this price, however, being subject to fluctuation. It would
take 134 1b. of paradichlor. (costing at least £8 sterling) to treat an acre
of cane with 1-oz. injections on one side only of rows of cane standing
5 feet apart. We may, of course, find, as a result of field experiments to
be carried out shortly, that }-oz. doses injected 18 inches apart may
prove effective, which would materially reduce the cost.

Victor Leggo and Co., of Victoria, who were hoping to be able to
manufacture paradichlor., have written to me (under date 5th October)
stating : ““ After making inquiries in England as to the price at which
this compound could be delivered in Australia, we find that we could
not possibly make it at a price which would be competitive. We have,
therefore, abandoned the idea of making it.”

When last reporting on the merits of this fumigant (° Australian
Sugar Journal,” vol. xiv., p. 341) we stated that sets of Badila planted
immediately over injections made in open ground at the laboratory had
rooted in the contaminated soil, and the growth above ground at that
date appeared normal. Subsequent development of these sets, however,
did not prove satisfactory, and accordingly further tests were carried
out during September and October with cane-sets having single eyes,
which were planted both in pots and in the open. As a crucial test, a
number of tins of soil, about 3} in. square by 5 in. deep, were treated
with 3-oz. injections placed immediately below small sets an inch long,
each with a single eye. As might have been expected, the dose confined
in this way had an injurious effect, owing probably to fumes of paradi-
chlor. entering the cut ends of these sets. The eyesinsome tins produced
plants about 3 in. in height, which then stopped growing, owing to non-
development of roots. It is worth noting that a cowpea seed, which
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had not of course received any such mechanical injury, germinateq
one of these treated pots, producing a small plant which at present appeay
to be developing in a normal manner. In an experiment started 16t
October, twelve stools of cane about 30 in. high were given }-0z. injectig
piaced just under the sets, and when examined after an interval
24 days both the treated and control plants had noticeably increag
in size.
Another experiment is being conducted in which doses are plac
4 to 6 in. from the stools, and on a level with or slightly below sets. T
method. as already pointed out, admits of simple application, and
know that the fumes will penetrate the soil to this distance sufficientls
to destroy the grubs.

With regard to future extensive field experiments with this chemical.
the points we intend studying will relate (as mentioned in my A’rmus;,
Report for 1921-22) chiefly to its effect on young growing cane.-ro
and newly planted sets; while the influence exercised by heavy rain,
temperature, closely packed volcanic soils, clay lands, &c., on the rat
of evaporation ancd penetration of the fumes of paradichlorobenzen
will also, doubtless, furnish data of economic interest.

TacHINID PaRASITE oF WEEVIL-BORER.

The work of breeding fly-parasites for future liberation on horer:

infested plantations has been continued from month to month; t

activity of our Experiment Station being second only in importance
research work connected with cane-grub control.

During August last Mr. W. C. Dormer, my assistant, let go 60 tachinid
flies at South Johnstone, and later (27th October) liberated 84 a
Macknade, where arrangements have been made by us to collabora
with Mr. West, manager of the Macknade mill, in this useful work.

The Colonial Sugar Refining Company have always been keenly
alive to the great economic importance of Ceromasia sphenophori Vill
as a natural controlling factor of Rhabdocnemis obscurus Boisd. In 1913
they introduced it into Fiji, and, being satisfied with results obtained
there, sent an assistant entomologist to Queensland last year to establis .
a cage for breeding these flies at Macknade mill. 4

Goondi was visited this month (October), when on the 20th instan "

26 parasites were given their liberty on Mr. Davis’s farm at Dara-geeél :

the block retained by Mr. Davis for breeding these flies being w |
infested with beetle-borers.

InTrRODUCTION OF DIGGER-WASP PARASITES. 4

A third breeding-cage for rearing scoliid wasp parasites, and additional

numbers of tachinid flies, is just finished, and has a capacity of about;:'

450 cubic feet. The digger-wasp, which we hope to receive from Java |

about the beginning of January next, will be ultimately liberated from |

this cage in canefields at Meringa and Gordonvale, where it is expected

3

. -
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oy will attack the grubs of our greyback cockchafer. Details of this

th "
fascinating phase of grub control will be duly reported from month to
month, after arrival of the first consigament of cocoons containing

these parasitic wasps.

November 1922.
Errect oF WEATHER ON (aNE-BuBILES.

In my October report it was mentioned that excavations made in
canctields at Highleigh and Meringa had revealed the presence of grey-
pack beetles in the pupal chambers. It may he stated that the date
of these investigations, which was inadvertently given as 10th September,
should be corrected to read 10th October.

Upon. looking up weather statistics in relation to rainfall, it appears

. the present drought conditions are very similar to those experienced

in this district during 1915, when. the precipitation for the months August
to November was only 1-74 inches.

Beetles during that year assumed the adult form about the middle
of September, and despite abnormal dryness of the soil were subsequently
found alive in pupal charzbers at the end of October. A month later,
however (28th November, 1915), plenty of dead greybacks were ploughed
up on voleanic soil, no living ones being observed. The depth of cultiva-
tion on this occasion was 1 foot, in ground fairly loose and very dry. It
appears, therefore, that in certain soils aclults of this species are able to
remain alive underground in dry weather longer than, from nine to ten
weeks. From June to August, while grubs of these beetles were pupating,
3-30 inches of rain were registered, as against 7-19 inches for the same
months during 1922. It is interesting to find that since the beginning
of September last, to date (28th November) we have recorded only 1-79
inches at Meringa—viz., 0-05 points more than. fell during the same period
in 1915.

In the event of present dry conditions continuing for another week
or so, multitudes of greybacks that assumed the imago state about seven
weeks ago are likely to die in the soil ; while others, arising from grubs
that pupated later in the year, will be so weakened by protracted confine-
ment underground that, if able finally to emerge from the soil next month
(December), they may succumb prematurely before being able to lay eggs.
In 1915, for instance, beetles managing to reach the surface when the
drought broke in December could not withstand a slight heat-wave lasting
a couple of days—when the maximum shade temperature ranged from
95 to 98 deg. Fahr.—but fell dead in thousands from the feeding-trees.
No less than 98 specimens were picked up on ab area of about 2 square
chains, and 25 from under a gum-tree of moderate size. Exceptional
interest attached to this mortality from the fact of its having happened
about 7 days after emergence of these beetles, and consequently before
they had had time to oviposit.
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BreEpING TACHINID Fry PARASITES.-

puring the past month we have built an additional large insect-
caue for breeding specimens of Ceromasia sphenophori. a parasite of our
peetle-horer of cane. This cage has a floor space of 56 sq. feet and is
=t +in. high. Tt is constructed of hardwood, the sides being of mosquito
netting. with roof and hood of strong calico. Provision has been made
for cstablishment of conditions resembling as mnearly as possible those
obtaining in the field, for excluding insect enemies of the fly, and combating
entomogenous fungi (see Plate V.).

Prare V.

further liberations of this parasite have been made this month at
Gordonvale. Mount Sophia, and Aloomba.

At the present time. being near the end of the cutting season, it is
not eaxy to procure bored sticks from which to obtain grubs for carrying
on our breeding of this useful insect. Growers having standing cane
atfected by borer-grubs, and who may be willing to help on this work,
are asked to communicate with the Entomologist at Meringa.

Tachinid flies will be liberated free of charge on plantations seriously
affected by the beetle-borer Rhabdocnemis obscurus Boisd., on condition
that the owner will agree to leave at least half an acre of badly bored
unburnt cane for the parasites to breed in.

ScarciTYy OF GRUBS.

Grubs are not easy to procure just now, owing to the prolonged
spell of dry weather, so that experimentation against this stage of our
greyback cockchafer has been discontinued for the time being. Odd
specimens of three or four species of cane-beetles are to be noticed
oceasionally on. the wing during nightfall, but few other insects affecting
cane have appeared so far.

Both albokirtum and frenchi lay eggs during December or January,
the grubs of albohirtum attaining full size in a period of about six months,
whereas those of frenchi, which grow more slowly, remain in the larval
condition fully a year longer; thus accounting for occurrence in the
same furrow—so often noticed by growers—of large and comparatively
small grubs.

LarcE MoTH-BORER OF SUGAR CANE.

This moth-pest (Phragmatiphila truncata Walk.) is usually in evidence
throughout November and December, at which time of year it attacks
principally shoots of young ratoon. and plant cane. Attempts to procure
additional specimens of its parasite A panteles monagrice OIllif., the
economic value of which was alluded to in last month’s report, have
not yet proved successful ; but ag it is usually the later broods of truncata
that are most freely parasitized, we shall probably breed these tiny wasp-
parasites from borer caterpillars collected during December. On the
6th instant 38 ratoons with dead-hearts were collected by Mr. H. Knust
at Banna. which when examined yielded forty caterpillars of this moth-
borer, tunnels in the remaining shoots being empty. These larvee pupated
in due course and moths commenced to emerge in the breeding-cages
about the 18th instant. :

A CAGE USED FOR BREEDING TACHINID-FLY Parasirrs,
MERINGS LABORATORY, NoveMBEr, 1922,
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NoTEs ON PARADICHLOROBENZENE. ;

We are hoping the price of this fumigant in England ov ;\‘zneric'
may prove less than that quoted from Germany. During field expep
ments, however, it will be possible to test various methods of application A
in orvder to determine the minimum amount of paradichlor. needed per
acre to destroy from 80 to 100 per cent. of the grubs. Doses of 1 drachm
placed 12 in. apart should prove effective if injected in time to catel
the first-stage larvee ; and this would cost about £4 per acre. By placi 2
these doses 18 in. apart the expense could, if desired, be still furthep
reduced. Tn the event of our being able to purchase this fumizant for
9d. per 1b. we reduce the above figures by one half, and could then wel]
afford to give L-drachm injections, a foot apart, at a cost of €2.

s
B
'

4

December 1922,
Motu-BORERS OF SUGAR CANE.

Fossifrontia (Polyocha) sp.—Whilst searching for hymenopterou
parasites of our large moth-borer, numbers of young ratoons with dea
hearts were collected at Riverstone, near Gordonvale. which whe
subsequently examined were found to contain larvee and pups of the
smaller pyralid moth-borer. This insect, although a miner cane-pest
must be considered responsible at times for injuries of a rather serio
nature, extending in all probability over a considerable area, bu
fortunately, so far as observed, affecting only a small percentage of
the crop.

On 18th November, 1920, the writer collected from within an ar
of 1 8q. chain no less than 44 dead-hearts from ratoons about 13 in. high
in a canefield at Pyramid, which when examined yielded 33 larvee of
this species. In the present instance, however, about 8 per cent. of the
shoots collected contained caterpillars, while fully 8 per cent. were
parasitized by a braconid wasp parasite.

Tineid Moth-Borer—Many of the dead-hearts in ratoons got at’
Riverstone were caused by a little horer smaller than a clothes-moth -
(9 mm. wing expanse) of a dark slaty-grey colour. This pest proved
very abundant also at Pyramid in 1919, where it was observed infesting
third ratoons. Out of 75 shoots examined by the writer at that time—
about 10 per cent. of those destreyed on a space of about 100 sq. ft.— ‘.
no less than 55 were killed by this moth-borer, and 20 of these contained =
living specimens of the larve.

A full description, together with illustrations of the life-cycle stages
of this new cane-borer was published last year (1921) in. Bulletin No. 11
of this office. (See also ** Australian Sugar Journal,” vol. xiii.. p. 128.)
Strangely enough, although occurring commonly in several localities
around Cairns, this insect was not included in any of our large Australian =
collections of Lepidoptera.

Severest infestations apparently occur among ratoons springing -
from buds situated above grouad-level, the trouble being less noticeable
in the case of those arising from buried eyes ; while shoots from plant
cane originating well underground are rarely attacked. :

- Cane on either side of the treated row formed controls.
were 6 in. deep, some being placed immediately opposite stools and
~ othery diagonally in intermediate positions. When examined six weeks
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Dr. Guy A Ko Marshall has kindly identified this moth-borer as

Ephysteris cherscea Meyr., one of the Gelechiidse.

NoTes ON PARADICHLOROBENZENE.
<ince reporting on this subject last month, advice has come to hand
that the United Kingdom can supply us with a crude form of commercial

Pm’;ulit’vaf- at £5 per cwt. This is a substantial reduction on the German

- qu”tu'tinu of £6 per 100 1b.  We are glad, however, to be able to announce

that according to latest advice the British drug-houses, upon making
gurther inguivies, find there is a crude form of this compound which can
pe supplied at €4 per ewt. This would bring the cost down to about £2
per acre for a treatment of 1-drachm injections placed 12 in. apart. Up to

| the prosent we have experimented only with the refined brand of para-

Crude form of pavadichlor., consisting of crystalline
nodules of whitish to pale yellowish-grveen colour,
Used on Meringa Experiment Plots in 1923,
Photo. E. Jarvis.

-~ dichlor. (** Globol ™) : so that the effect on cane-grubs of crude forms has

vet to be determined. T am of opinion. however, that we shall find these

- cheaper brands efficient soil fumigants.

Effect of Paradichlor. on Growing Cane—On 2nd November, a field

. experiment was started at Meringa in which 48 stools of young plant

fanc were treated with § to & oz. injections placed along one side of a row
of D. 1135 and from 4 to 6 in. from the stools. The adjoining rows of
All injections
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(ane-beetles appeared close to the station on the 22ud instant, on
feoling-trees of Hucalyptus tessclaris (Moreton Bav ash)., but were not
foundd in any numbers until four days later. when they were noticed on
Fiens pilosa and nesophila as usual. Up to the present, however. the
emergence has not been heavy at Meringa this season. owing doubtless
to the recent drought conditions. Specimens collected on the 22nd were
obscrved to be much rubbed. owing probably to repeated attempts of
the beetles to dig their way to the surface before the ground had been,
softened by rain.  An additional 23 points fell on the 27th instant. so
that moisture favourable to further emergence has been maintained.
Lepidiota frenchi appeared very freely on the 23rd instant, this being the
year of its greatest emergence. Grubs of this species pupate at a lower
depth than those of the greyback, so arve less likely to be affected by
climatic influences.  Lepidiota rothel Blackb. and Dasygnathus australis-
dejeant Macl. are in evidence in the usual numbers.

fater (14th December) both the treated and check stools had wmg
equal growth, while results were as follows —Injections of } uz. plag
diagonally and 4 inches from centre of stools, and injections of 1 op
Situated 6 inches from stools but opposite same. had no injurious effec
on the foliage. Tnjections of 1 and } oz 4 inches from and opposite
stools caused some of the outer leaves to wither slightly and curl,

odour of the fumigant had penetr&ted about 10 inches on all sides
injections, and, although }-oz. doses had entirely evaporated. the
remained charged with the smell of paradichlor.  Nofe—It may
mentioned that none of the treated stools were materially injured, and
few months later growth of both treated and check rows was guite norm

not a single stool having been stunted in any way.

Species of the class Insecta appear to have suffered as a whole from
the long dry spell of weather, insects of all orders being very scarce at

pr«_',\'unt.

Orrice COLLECTION OF INSECTS.
In 1914, when. first taking up a study of the cane-grub, the writer
- considered it advisable to form a collection of insects comprising the
- following classes :—
(1) Insects devouring the roots of cane;
(2) Insects attacking the stalk and leaves internally ;

3) Insects injuring stalk and leaves externally ;

(4) Insects closely related to our more destructive cane-pests ;

(5) Useful insects, parasitic and predaceous ;

Y

a4 v
A gt

F:

(6) Insects incidentally associated with sugar-cane.
Nodules of paradichlor. of greyish-
white colour, and somewhat
refined quality.
Photo. B, Jarvis.

During the past eight years a reference collection of this kind has
been gradually acquired. but owing to such work having been of a
- spasmodic nature the number of species collected has naturally been small,
~amounting in all to only 3,796 specimens. Of these about 280 species
- are beetles, of which 101 species are closely related to our root-eating
- Scarabewide. Parasitic insects of the order Hymenoptera number about
123 species ; while dipterous insects include 74 species, of which 21 are
Tabanide (March flies). and 28 Asilide or Robber-flies ; larve of some
of these latter insects being predaceous on grubs of our cane-beetles.

In another experiment, injections of § oz. placed 7 inches belo
the surface were found to have completely evaporated after the lag
of 51 days, the rainfall during this period having been. only 91 poin

EMERGENCE OF (ANE-BEETLES.

The long-continued dry spell of over three months’ duration
minated, happily, on the 21st instant, when 87 points were register\?d: al
our laboratory, followed next day by 46 points. Temperature dur
the forty-eight hours immediately preceding these thunder-showl ¢
had been very high, our maximum shade heat on the 19th instant beil
107 deg. F. and on the 20th 100-5 deg. F. :

EXPERIMENTS WITH AROMAS FOR ATTRACTING CANE-BEETLES.

This interesting form of control is at present being investigated,
and results, so far, have been decidedly encouraging. On the 22nd of
this month, for instance, it was proved hevond doubt that Lepidiota
frenchi can be attracted artificially by means of aromas distilled from
the bark and foliage of certain favourite food-plants.
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Prate VI

Photos. B. Jarvis.

(1) Lepzdodmma albohirtum Waterh.

SeARABATD BEETLES—MO0ST OF WHICH INJURE CANE.
(2) Lepidiote caudata Blackb.
(3) L. rothei Blackh. (+) E. consobrina Gir. (5) L. frenchi
Blackh. (6) L. No. 215 n. (7) 4nr)plor/nathus boisduvali
Boisd. (8) 4. punctulatus Ol (9) 4. smaragdinus Ohaus.
(10) Anoplostethus letus R. and J. (11) dnomale t;rusfmluem’
Blackb., (12) Repsimus nens Fabr (About {th below

natural size.)
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[t remains to be seen by future experimentation which of these
odours will prove most attractive. We may, 1 think, consider this
discovery a decided step forward in the right direction ; since there is
every probability that our grevback heetle. as T have long believed.
will be found to respond positively to odours derived from some of its
many food-plants.  Details of work in this connection will be given in
pext month’s report.

January 1923.
MorrariTy amoNG (ANE-BEETLES.

It will be of interest to record that a natural check of more or less
geverity on the increase of our greyback cockchafer has been experienced
this season as a result of the late spell of dry weather that marked the
closing months of 1922, When cultivation was resumed during the end
of December, many growers ploughed up quantities of dead beetles which

] had not been able to escape from the hard dry seil.

These specimens were probably the offspring of those that emerged
at the beginning of November 1921, the grubs from which, having pupated
at an early date (July to August), produced beetles in subterranean

- pupal cells during September last. These specimens would not be able
~ to remain alive underground in dry soil longer than about ten weeks,
and consequently must have perished in December before the dry spell -
~ broke up. However, greyback beetles, as mentioned last month, have
~ appeared in formidable numbers this season ; those at present on feeding-
trees being doubtless the offspring of specimens that emerged towards

the end of December 1921. Had the first rain during this present season
fallen six weeks earlier (begiuning of November), we should probably

~ have had a very heavy emergence of greyvback cane-beetles.

BrEEDING ScarABEID GRUBS.
[ncidentally, while studying the imago condition of albohirium,

frenchi, and other cane-beetles, attention is also being given this seasomn. to
~a few related species of root-eating Scarabeide, the life-cycle of which
- has never been worked out. Although Anoplostethus lcetus or Calloodes

atkinson(, for example (see Plate VI., page 28), are not at present of
economic importance, grubs of these species may quite possibly at some

- future date make their appearance in cultivated land, or even gradually

acquire a liking for sugar-cane.

PARADICHLOROBENZENE EXPERIMENTS AT (GREENHILLS.
On the 17th instant a plot of Badila cane (August planting) measuring
66 Ly 264 feet was treated with }-oz. injections of this fumigant, placed

- Tinches deep, 1 foot apart, and from + to 6 inches from the stools.

The work was done with special metal hand-injectors, invented by
the writer for the purpose of administering this compound in dry crystalline
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to 1wecet present requirements—yj
way of burying the fumigant uniformly in & reasonable space |
time—pending subsequent jpvention of more rapid hand or mac ;
which, however. would not be peeded unless paradichl
ving an etficient fumigant.

form, and which were found

a simple

appliances.
realises expectations by pro

Tt may be of interest to mention that the men who were injecti
at Greenhills carried the crucle crystnls in an open 1-gallon tin, suspend
at waist-level by 2 strap passing over the shoulder. An occasional wh
from the expose(l fumigant gave ne inconvenience, being in fact rath
pleasant than otherwise, and moreover. owing to the method of app
tion employecL there was no need to handle the crystals. Since reporti
last month on. the fall in price of paradiehlor. to £4 per cwt., the Direc
has advised me that in all probability & crude form of this compou
may be obtained in the near future at a still lower price—viz.. £56 per t

BEETLES ON FrEpiNG-TREES MOSTLY OF FEMALE SEX.

1e proportion between the sexes of
Lepidoderma albohirtum Waterh,
in the Gordonvale cligtrict.

Trroneous ideas with regard to
our so-called greyback cockehafer (
seem to prevail amongst cane-growers

Tn order to obtain reliable data on this question, 86 beetles w
collacted on 19th January from fig-trees close to the laboratory,
when examined results were—>3 females, 31 males. Upon dissectit
50 of these females. development of eggs in the ovarian tubes was,
follows :—No. 17 beetles, no sign of eggs; 2 beetles, eggs grown to
3 beetles, % natural size ; 4 beetles, 33 1 beetle, %
1 beetle. 2; 1 beetle, 2, 3 beetles, 35 4 beetle
eggs natural size and fit for extrusion. Ov. 29nd January an additio
137 greybacks were collected from feeding-trees close to our laborato
tion it was found that 87 of these were females

natural size ;
beetles, ;1 beetle, e

and apon examing
50 males.

The above data indicate conclusively that collecting beetles fr
their feeding-trees adjoining headlands of canefields can be profitabl
carried out throughout the month following any big emergence of thes

cane-beetles.
TACHINID PARASITES OF GREYBACK.

An interesting experiment was undertaken to determine the pel
centage of greybacks attacked by tachinid fles while resting @
food-plants during daylight. On the 10th and 11th of January 2
ollected at random from trees near the laboratory, al
each insect confined in a small cage of moist soil. Up to date (27
January) we have discovered 31 per cent. of these specimens o harboi
internal dipterous parasites, in one case 6 tachinid flies having issul
from a single beetle. This parasite, which was first bred by us at CGordc
vale in 1915, and slightly exceeds 1 inch in length, resembles in size and
general form the common house-fly (Musca domestica L.), but i light
brownish in colour, mottled irregularly with pale shades of budf on th
thorax and hind edges of abdominal segments. The eyes in Liv
rens are bright red, this colour fading completely, however,

specimens were ¢

specin
hrown a few hours after death.
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4>1her,specie:; of Tachinide are expected to emerge a f

laters and full results in this connection will be 1'c>1»o1't(f;{‘jx(1'(‘jt fl(?(v t‘;""f‘ks

port ext month.

FCPERIMENTS WITH AROMAS FOR ATTRACTING CaNe-Be

The possibilities of this fascinating method of CL tl e 1
discussed by ?he present writer from time to time iu():}ml'f) ?‘We e
"f‘l"”'r*\" our first attempts in this direction having be:mut\; e
eicht y(*:z’\rs ago at Gordonvale laboratory (°° Quefnsl‘ﬁ‘n{ 1‘;‘“)1_@ Pl
,[()}11'1Le11, ‘V()l. Ve P 169). As stated Jast 111011£h ‘ ((letf g}olm'-.u]tu”mI
mufla‘\mte of po.:ntlve chemotropism in Lepidiola fren(';u' Plikbi\}ln iy
oht;mwc.l, details of such occurrence being as fo]h‘)\/vq’ '. Wit o e
in putting aromas in bait-traps hung tocst-a;kes 1>iz;c£>(T‘>K1)1]llSt f)"ngﬂge‘l
ﬂpzl‘i't on open ff)rest country, beetles of frenchi happ.e:nog touj? AOO o
their usual evening flight. I was carrying at the timé“‘ tO 5 of sauall
hottles, some containing different a,rom:as, ;vhile others h‘L&I lmy o Sm_all
__although a drop or two still lingered around the m;)ut(h( Eee]: g
the corks—when suddenly, without warning, a dozen or0 § : 6“9 . o
heetles ‘ﬂew on tg the tray, buzzed about th: bottle; and o f’l‘enfhl
pn iy fingers, which previously had been wetted VVhGI’lc 7 (?'VGH ﬂhgl}te‘l
into traps already set that evening. Although remai ing on th i
ahout @yquarter of a minute only, this wag Ibon ’e 1111‘1 e t'h? i b
something had attracted them in the first ginlsli? o _mdl(‘:i‘»te e
movements of the tray as I walked may I;ave .cjticei th e A
sooner than would have been the case had T 1‘6111&1;1e;161()e1';f2‘301’3; (;tﬁg o

»d perfe still.

" .
n [‘he aroma in question, which was perhaps a combinati
different odours arising from the assortient of bottles ation of several
prnha.bly‘ of a fugitive nature, since no further rewcti'“’ onfthe tray, was
was noticed that evening. Subsequent eXP0%11;eq (:; (;r(;ﬁlheﬂe beeties
’ & nas on lst

- January a/flOI'de 1 e oe1 1 }
J >l aaddlt (0} e S renc 1. W
3:1 I].COHI'ELO ment, as f' NCHL bee es ere

f i1 i
ound in four of the traps. In one case two females had been attracted
1 atirac 3

ol s
while in another tra ntaini W
p. containing water ir i
ter in. which two chemi
; emicals had

. been dissolved, £ i
, four NS u
, four male specimens were found.

The flichting seas i
i o Oog 111% ,Jez.mon is almost over here. although aromas ar .
Xpose TS € as are st
2 tg thP ed at Riverstone, where greybacks are more in (.i still
) To the prese : ; . evide
1 present (31st January) nearly 100 different aromas have e;)nce,
as ha cen

trl(,’d, l)\ll nomne ha ve, SO fc N y I r t f
>, ¥ a; roved deci
albohirtum ? p aec dedl attractive to adu S O

February 1923.

- .FIELD EXPERIMENTS WITH PARADICHLOROBENZENE

Xpe tation . . . . D .
Jﬂnua,rf :’1}111;111?‘51)(1); “fqt].; 11?1’1]8 fumigant was cominenced on 17th
feet (0;1(;-ﬁfth &Orle) W‘; t&( ila (August planting) measuring 264 by ée
decp. 12 inches apart . 11"8: e 31‘“.0 z. injections placed 7 inches
on this plot at Gf')eeni ?IUC Tf)lll 4 (?o 6 inches from stools. The rows
looked ot aboth m»m 1‘1 ‘;1 xivele f}mngated on one side only, and whe;x
Foorously Vvhﬂe(th on ater' it was seen that the cane had grow
SIS ile the odour of paradichlor. was it ad grown
the soil a few inches away from injections s quite noticeable in
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About one-third of the chemical had evaporated, so we may conclude
that. in the case of j-oz. doses lying 7 inches deep, ten weeks or longer
mizht elapse before complete evaporation. On 25th January a plot of
first ratoons of D. 1135 (measuring 472 by 36 feet) growing on red volcanic
Jand owned by Mr. P. Martinuzzi at Meringa, was treated on cach side
of the rows with +-oz. injections, 1 foot apart, 6 inches deep, and ¢ inches
from the canes. Being situnated on the brow of a high ridge, this land

Prare VIL C e
is usnally more or less grub-infested each season, so that we hope to get

conclusive results later on.

At the time of injecting. these ratoons were about 3 feet high, and
the soil was rather dry, while depth of cultivation varied from 6 to 8
inches. A wecond plot, separated from the other by a check-plot, and
consisting of a strip meaguring 14 by 472 feet, received similar treatment
to the preceding, except that injections were made 18 instead of 12 inches
apm‘t.

When examined about a fortnight later a smell of paradichlor. was
noticeable an inch or so below injections (in the unworked subsoil), and
the odour had penetrated upwards to the surface and throughout the
goil in a lateral direction between the points of injection. In loose soil
it could be smelt 9 or 10 inches away. About one-sixth of the crystals
had evaporated. A month after application the cane on both treated
and check plots had grown considerably, the leaves just meeting between

- the rows,

EFFECT ON SuGaR-CaNk or FuMEs oF PARADICHLOROBENZENE.

About a fortnight after injecting close to cane-stools, it will be
noticed that two or three leaves on plants here and there commence to
wither from the point downwards. This characteristic browning, which
appears mostly on outer leaves, does not as a rule extend farther than
from 12 to 18 inches from the point, basal portions of affected leaves
remaining green and continuing to grow in a normal manner. Most
- > ; stools, however, remain quite unaffected, although standing in the same
i< e = = ~ row and having received exactly similar treatment.

PARADICHLOR. EXPERIMENT PLOTS AT MERINGA. :

Treating voung plant-cane of D. 1135 with erystals of paradichlor. by mear
< E=T pal - T . I . o ;

- the “Jarvis Injector’’—Jonuary, 1923.

1 This leaf-browning is probably due to one or more roots having

heen bruised or broken by the injector, thus allowing fumes of paradichlor.
Photo. B, Jarvis. to enter such injured portions and affect normal activities of the plant
’ tissue.

Tumigation of a plot of first-ratoon Badila cane on Block K4 at
Greephills was commenced on the 16th instant, injections being made on
both sides of rows, 4% inches deep, 12 inches apart, and 2 inches from
stools.  Grubs at the time of injecting were mostly in the second stage,
while the cane was about 3 feet high.

C
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Errecr or Pomsowous Prants oN Cane-GRUBS.

The possibilities of this form of control have not been. altogether
gverfooked, results of an encouraging nature having occasionally been
obtained by us. There is a popular impression that such plants as
sorghum, white mustard, &ec.. if ploughed under, will poison any gruhs
chaneing to feed on the rotting foliage.

Prarre VIIIL

fxperiments with both of these plants were carried out by the
wiiter during 1921, when, it was clearly demonstrated that gruly after
Jdevouring young sorghum plants (about 9 inches high) and mustard
Jeaves were mnot injuriously affected, but. on the contrary, appeared
plumper and more active, as though such diet agreed with them.
Similarly, when fed with the foliage of Tagetes glandulifera {** Stinking
Roger ) they manifested increased vitality. In this case, however, cur
experiments went to show that cane-gruls have a decided liking for
leaves of this weed, so that the plant might prove useful as a trap-crop.
Possibly this liking may furnish an explanation of various reports ore
hears about the freedom from grub-attack noticed in canefields around
Bundaberg, where ©* Stinking Roger * happens to be one of the commonest

weeds.

While experimenting in 1922 with species of Jatropha, Datura,
Asclepias, &c.. our most promising results were obtained from plants
belemging to the genus Crotalaria. The merits of this genus as a factor
~in cane-grub control are still under investigation here, and may yield
interesting data in the near future. In this conmection I wish to
acknowledge assistance received from Mr. F. B. Coleman, of the Depart-
ment of Agriculture, Brisbane, who hag forwarded me seeds of various
poisonous plants for experimental purposes.

('ARBON BrsurpuIDE FOR (ANE-GRUBS.

(ane-growers would do well to bear in mind that eggs deposited
by the first brood of greyback beetles which started emerging 22nd
December were hatched about 10th January, producing grubs which at
the present time are mostly in the second stage, while eggs laid by the
brood of beetles that appeared later, about the middle of January, are
nearing the end of the first ingtar. During the next few weeks, fumigation
of the soil with carbon bisulphide should be carvied out on areas in the
Cairng district presumed to be grub-infested, the ground at present (26th
February) still continuing in good condition for such treatment.

Operations in this connection were commenced at Greenhills on 14th
January, at a time when grubs were mostly in the first stage or had just
moulted into the second. The soil at that time was fairly dry, although
moist enough to retard upward evaporation of the fumigant. On some
of the blocks treated, many of the stools examined appeared to be free
from grubs, or but slightly affected. while others gave decided evidence
of infestation. Cirubs for the most part were feeding among the surface
roots, at depths varying from 3 to 5 incheg, and, although the ground

A. Portion of cane-stick destroyed by Weevil Bover
(Rhabdocnemis obscurus Boisd.).
B. Section through healthy cane-stick.
Photos. BE. Jarvis.
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was examined to a depth of 2 feet or more, none were found belo
9 inches. No time should Dbe lost while the cane continues small engpg
to get amongst, and the grubs can be destroyed before large enough
work appreciable damage. In the event of heavy rain supervening, fup,
gation must be discontinued for a few days until excessive moigtyy

Portion of cane-stick prepared for
placing in breeding-cage. Grubs
have been inserted in the two
holes shown plugged with fibre;
and a third empty hole is await-
ing borer-grub shown resting on
stick at side of hole.

Phota. F. H. Taylor.

has drained away, and left the soil sufficiently open for the fumes
bisulphide to freely penetrate in all directions. When examining a bloe

thought likely to be grub-affected, several stools in various parts of the
field should be dug around, in order to gain an approximate idea of the

percentage of grubs per stool, of their size, and of the depth at which
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thev are lying. The fumigant should then be injected an inch or two
above them, care being taken to close the holes made, by pressing the
curfoce soil with ove’s foot after each injection. When treating very
voung plant-cane injections on omne side of rows is sufficient. while {or
ratoons or early plant-cane it is often advisable to fumigate hoth sidcs.

TacuiNip FLy PArasiTe oF CaNE-BORER.

Our rearing of these parasites has been discontinued of late owing
o difficulty in procuring borer-infested cancs from which to obtain
grubs for the cages. These flies do not appear to breed as readily in
sticks of D. 1135 as in Badila, owing perhaps to canes of the fermer
yaricty being thinner, less juicy, and containing a larger percentage of
fibre.  Canes of Badila retain their moisture for a longer period when
placedin breeding-cages than is the case with D. 1135, which, if transferred
during hot weather, does not always root in time to prevent shrinking of
the rind. Occurrence of the cane-borer last season at Freshwater, near
('airns, has been brought under our notice recently by the manager of
Hambledon mill, and we hope in the near future to liberate tachinid
flies at various infested centres in that district.

March 1923,
Toe LoweR BURDEKIN DURING MaARCH.

A trip was made this month to the above district, Ayr being reached
at midday on the 14th. The secretary of the Pest Destruction Board,
Mr. W. M. Saxby, introduced me to Mr. C. R. Crofton, president of the
Shire Council, Messrs. A, H. Land, W. H. Ferguson, and other prominent
growers, to whom I am indebted for cordial co-operation, and in some
cases for hospitality received. Owing to the interest taken in this investi-
gation we were able to travel over a considerable tract of country ; visiting
Kalamia Mill, Rita Island, Pioneer, Jarvisfield, Seaforth, and part of
Maida Vale. On the evening of 16th instant, by request of the association,
I delivered an address in the Ayr Shire Hall on ©* Control of the Greyback
(‘ane-beetle,” which was followed by general discussion regarding those
cane-pests causing trouble at the present time on the Burdekin, in order
that growers might have an opportunity of asking any questions occurring
to them in this connection.

Erregcr or DroucHT.

The long-continued dry weather has very seriously affected many
plantations, the stools on which, although only 3 to 5 feet high, have turned
vellowish brown, while in some caneficlds the plants are already dead,
or too far gone to recover. In contrast to these drought-stricken areas
it is refreshing to note the numerous stands of irrigated cane, displaying
varying shades of rich green, which at present (14th March) are 6 to &
feet in height.

The water used for irrigating purposes lies quite near the surface,
often from 9 to 15 feet, and is obtainable by putting down  spears "—
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Puare LX. ¢iz.. iron pipes plerced along the sides with 1-inch holes at distances of
a fow inches apart, these when placed in position being covered by an
outside sheathing of wire gauze, to exclude any larger particles of soil
that if cutering might clog the pipe by being sucked into it. The water
is raised by a centrifugal pump to a height corresponding with that of the
hichest point on the land to be irrigated, and from thence conveyed to
the plantation by overhead flunings ; or, if the ground be nearly level.
is simply pumped direct into a deep chanuel cut along the highest head-
landd. Many growers are of opinion that it does not pay to grow cane on
the Lower Burdekin unless provigion be made for irrigation during dry

W, 5
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geasons.
Raroox Crops.

Sone growers are in favour of doing away with ratoon crops
altogether, believing that heavy plant crops, when forced by irrigation,
have an exhausting effect on the soil, unfitting it, in fact, for an immediate
production of vigorous ratoons. Possibly the leaching of certain plant-
fooils on much-irrigated arcas might tend to gradually impoverish such
cane-land. It has been noticed, too, that grubs usually do more damage
to ratoons thav to plant-cane. Doing away with the former would mean
more frequent and uniform cultivation of the soil as a whole, which in
itself tends to increased fertility. Again, it would afford better opportunity
for combating the grub-pest, by means of such methods as poison-baits
dropped in planting drills. collecting of the grubs, &c. Iurther, the
poreentage of grub-infestation on a plantation is generally revealed when
ploughing out a crop, and thus the grower, heing forewarned, would have
ample time if necessary to take action for controlling the pest before
grubs became large enough to do damage. Adoption of such control
measures wouwld naturally be dependent on factors of an entomological
nature. such as—average time of emergence of greyback beetles ; duration
of larval instars of same. &c., considered in relation to times of planting
and other field work obtaining in the Burdekin district. However, if
deciding. on the other hand, to grow ratoons, weakly crops could, if
desired. be manured in the usual way. I cannot advocate too strongly
stirring of the surface soil at short intervals during the egg and first larval
stage of the beetles.

Yrow |
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WHITE ANTS ATTACKING SUGAR-CANE.

This pest appears to be working injury second only in cconomic
importance to that caused by the greyback beetle. Strictly speaking.
the insect in question is a termite, of larger size, however, than any
occurring in the Cairns distriet. It tunnpels i living cane-sticks, often
completely devouring the interior portion above ground, leaving only the
rind.  Even when canes are bored throughout their whole length the
heart-leaves at first manage to keep green for a time, but in final stages
of injury the stick dies, and when cut open is seen to be merely a hollow
pipe.  (Nee page 38.)

CANE DESTROYED BY TERMITES.
(1) Workers and Soldier of Mastotermes darwiniensis 'vogg. (nat. size).
(2) Portion of cane-stick hollowed out by termites, and transverse
section of same (nat. size).
(3) Section of cane-stick 3 feet long hollowed out by termites.
Photo. E. Jarvis.
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Unfortunately this pest has established itself on land that has bLeen
under cane for twenty years, so that its presevce cannot be attributeq
altogether to the occurrence of old tree stumps or roots. although these -
iv the first instance might have harboured colonies of this termite. ypp :
W. Payard, of Brandon, told me he lost two-thirds of a crop of Badily
through ravages of white ants on an area of eighteen acres. from whiel
he finally cut 200 tons instead of an estimated yield of 600 tons. Tt seemg
he got rid of them on one occagion by sprinkling around their nests o
bait composed of molagses and arsenic, which he said proved so effective
that two flour-bags could easily have been. filled with their dead hodieg
Mr. Payard has remarked that the so-called * soldier ant*” (1ridomyrmey
$p.), a very active, pugnacious species which nests underground. deétroys
these termites, which are never found in the immediate vicinity of ity
communities. T was interested to observe in this connection that some
termites occupying an infested canc-stick, carried to my hotel at Ayr
were quickly discovered and attacked by a common little black ang
(Pheidole sp., probably megacephala). This insect would, T feel sure,
help us very materially to combat Mastotermes darwinensis I'rogg., i
introduced into affected canefields. This could be very simply
accomplished during the flighting time of Pheidole in the rainy season,
while swarming of the winged males and females is taking place. In our
own district (Cairns), which is nearer the seaboard, these useful little
ants have already obtained a footing in most cane areas, where they
operate as a natural controlling factor against both the weevil-horer and
large moth-borer of sugar-cane.

Fumigation of the ground with carbon bisulphide, after clearing off
and burning all affected cane-stools, would destroy these termites in a
wholesale manner, and at the same time, by killing injurious soil bacteria,
improve the fertility of the land. With view to efficiently controlling
this pest we are at present experimenting with poison-baits. using for:
this purpose living specimens of Mastotermes brought from the Burdekin.

LarceE MoTH-BORER.

Rita Island was visited on the 16th instant, this being the locality
where caterpillars of the borer Phragmatiphila truncata Walk. have been
very much in evidence during past seasons. At the present time. however,
little damage is being done, as it is the early broods of this moth. emerging -
from May to June, that cause most damage. I was interested to learn
from Mr. Cody that he had noticed caterpillars, which he believed to be |
those of truncata, boring the somewhat thick stems of  cat-tail 7" grass.
After a short search, specimens of this grass-borer were found, but when
subsequently examined proved to be those of a lepidopterous borer not
affecting sugar-cane.

As it was the wrong time of year, I was not able to obtain data
regarding the possible occurrence on Rita Island of Apanieles nonagrie
Oliff., a useful little braconid wasp that effectively controls this moth-
borer in the Cairns district. :
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As o general rule, which possibly may hold good in the Lower
purdekin  district, damage from Large Moth-Borer seldom extends
thioughout the growing period. but gradually disappears when the cdﬁe
is about halt-grown. Occasionally, however, the tops of mature sticks
arc bored, although not always in such manner as to cause dead-heart.

Basal portion of ratoon leing eaten
by a cane-grub.
Photo. F. II. Taylor.

CaNE-Gruss.
These occurred in patches on some of the irrigated areas. On Mr.
4. H. Land’s selection, for example, several fine stools of cane were seen
o be falling over from the effects of grub injury, the main fecding roots
having been severed, so that one could pull up a large stool with little
or no exertion. The soil here was an almost black sandy loam—ideal
cane land, T should say—and grubs unearthed by us were working at a
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depth of about 6 inches. The average number per stool was four, meg
of them being in the third stage. Although apparently these of 4
common, greyback cockchafer, the disposition of the small stout bristl,
bordering the anal path in these grubs differs very noticeably from ¢
arrangement of such characteristic setee on the anal segment of gy
of our greyback of the Cairns district.

Probably when reared to the beetle stage we shall find the Burdek
greyback to be a variety of albohirtum, constituting, perhaps, a distin,

Arrangement of bristles on venter of anal regment of grub
of Anoplognathus boisdurali Boisd.
BMicro-photo. B. Jarvis.

Other grubs noticed were those of the ° Christmas beetle ™
(Anoplognathus boisduvali Boisd.), termed ** Gold beetle ” on the Burdekin,
and probably the same with the species called * Golden beetle ” b,
Herbert River growers, and ““ Red-head ” grubs (Dasygnathus australis
dejeani Macl.) a cane-pest of minor importance, subsisting mainly upon
humus in the soil. Additional species of Scarabwidze not yet recorde

as affecting cane, occwrring in this district, are Anoplognathus frenchi

and Calloodes grayanus, the former, which must not be confused with
Lepidiota frenchi Blackb. of our canefields, being of a uniform brilliant
metallic gold colour, while grayanus, a much larger species, is dark Iustro
green edged with a marginal band of golden brown. (See Plate VI.. page
28, for illustrations of these beetles:)
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ConTrROL MEsSURES 1OR GRUBS.

The mechanical nature of the Burdekin soils, together with the dry
weather conditions often experienced in this district at a time when
grubs are too small to materially injure cane (February to April, during
{\thi*’ll months the average rainfall iy 19-55 as against 4478 inches dwing
the same period in the Cairns district). point to the advisability of using
goil fumigants as being the controlling factor mostlikely to prove effective.
qo far as we know at present, carbon bisulphide would meet all require-
ments. A few days after treatment, when the grubs were dead, the
plantation could if necessary be irrigated, with every certainty of seeuring
a good crop.

Experiments in hand with paradichlor. indicate that this fumigant.
it applied to the soil a week or so before flighting of the beetles. would
yery likely prove an efficient deterrent, it being highly improbable that

Dried Grubs of Grey-back Cockehafer, in the
form of a valuable Poultry Food.
Photo. E. Jarvis.

cgg-laden females would enter or lay their eggs in ground contaminated
with an odour that would prove fatal to their offspring. Such treatment
could be applied during October, before emergence of the beetles, this
month being usually a dry one in the Ayr district (average precipitation =
0-39 inches), which would allow time for the fumes of paradichlor. to
spread freely in, all directions.

Upon appearance of the beetles, which I presume gererally enierge
in November, this being the wettest month (average =12-26 inches).
treated areas would still continue repellant, as 1-cz. injections of the
crystals of this fumigant do not evaporate completely until five to seven
weeks after application, and even after this has taken place the soil
tetaing the odour for about three weeks longer.



NATURAL ENEMIES. !

The only species noticed during my visit was a larval specimen of

the ** Skipjack ™ beetle (Agrypnus masters’), which is predaceous up

orubs in the soil. as the ground was exceptionally dry, and flowers ve

:mrce. Mr. J. McElroy, however, told me he had often observed gm,
wasps——which from his description. T took to be males of our C'C{)N psom

digger-wasps—flying erratically clese to the. surface of the soil on cane.
land. The digger-wagps we are hoping to introduce very shortly frg

Java should prove serviceable in the Burdekin district. since the hg

arubs parasitized by them in Java inhabit chiefly sandy-loam soils.
o B

Dried Grey-hack Cane Beetles.

Analysis :—Proteins 63:75 per cent.; nitrogen
10-20 per cent.; potash 1-75 per cent.;
phosphorie acid 1:66 pev cent., &e.

Nore—These dried heetles and grubs weve fed
with great success to inscctivorous hirds at
Sydney  Zoological — Gardens: supplying
certain vitamines very necessary to the
dietary of birds in captivity.

Photo. B. Jarvis.

COLLECTING THE BEETLES.

With regard to collecting cane-beetles, about 6,000 quarts, princip
of greybacks, were paid for last season at the rate of 1s. 6d. per qual
The manurial and food value of this species in dried condition is allude
to in Bulletin No. 17 of this office, pp. 72, 73, 80. (See also present
illustrations on pages 43 and 44 of the present bulletin). =

Collecting was commenced in the middle of December. finishi
up about the end of February. During last season grubs in the Kalam
mill area alone destroyed between 5,000 and 6,000 tons of cane. The
manager, Mr. A. (. Park, thinks March the best month in which to plan
but one cannot always be sure of the weather at that time of year. Ca
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.
is planted there mostly in May. June, September, and occasionally early
in October.  Mr. Land has had good results from using tops of canc
I»l:lllft“d in May.

Feeding Trees—The chict food-plants of the grevback cockehafer
are said to be Moreton Bay fig (Ficus macrophylla) ; rough-leaved fig
(Ficus opposita) ; and Moreton Bay ash (Bucalyptus tesselaris).

CANE DrisEase.

Badila cane affected by a disease apparently identical with that
commonly known as ““ Top Rot™ was noticed on land belonging to Messrs.
Holson and Tapolium. This trouble seems to develop chiefly during hot
weather, from February to March. often after heavy rain. The damage
caused by it varies very considerably (in the present instance less than
10 per cent.).

In stools harbouring the disease, injury is generally confined to cne
or two sticks, which, strangely enough, may often be observed growing
side by side with healthy canes. In advanced stages of *“ Top Rot > the
central core and heart-leaves die, and when removed the basal decomposing
portion emits an offensive smell.

Up to the present this malady has received little investigation. It
is sald to be caused by a parasitic fungus, which it is assumed gains
entrance to the plant through its roots. Conditions favourable to develop-
ment of ““Top Rot’”’ are supposed to be—(1) Defective drainage; (2)
late planting (should this chance to be followed by climatic conditions
conducive to the disease); (3) heavy rain during the first two or three
months of the year; and (4) planting of varieties of cane known to be
susceptible to *“ Top Rot.”

April 1923.
SATISFACTORY PROGRESS 0F EXPERIMENTS WITH PARADICHLOROBENZENE
FOR CONTROL 0r CANE-GRUBS.

Eaxperiment Plots at Greenhills—These consist of half an acre of first
ratoons (Badila), treated on 16th February with }-oz. injections placed
1 foot apart, 2 inches from stools, and 4% inches deep on each side of rows ;
the cane being about 4 feet 6 inches high at the time of application.
Check-plots were left on two sides of the treated area, all plots being
24 rows wide (two chains), in order that the cane from each might
ultimately be conveniently harvested and weighed separately.

Seven weeks later (6th March) cane in the check-plots began to
show signs of grub-affection, and ten stools when examined yielded from
1 to 6 grubs per stool (average 3-7). All grubs collected were feeding
within 4 inches of the surface, mostiy among the cane-roots, some having
commenced to eat holes in the basal portion of sticks.

Large patches of this yellowing grub-eaten cane occurred in both
of the control plots, while in the fumigated area there was no sign what-
ever of grubs, the cane being uniformly green and normal in appearance.
Ten stools, however (those appearing backward in growth), were examined
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in various parts of this treated plot. but although the soil was scarche
to a depth of 1 foot not a single grub could be found. On 9th April
second examination of tew stools (five treated and five checks) gay
similar results—viz.. an average of ahout 3 grubs per stool in the control
and none in the treated area. The soil in the latter plot was sti
in\.pregnat«,\(l with the fumigant. odour from which was quite noticeable
in unbroken subsoil at a depth of 18 inches. About 14 drachms of the:
1-0z.injections had evaporated during this interval of seven weeks, leavin

L . . . . . &
U_drachm of each injection still operative in the soil. When last examine

(17 days later) on 26th April, the cane throughout the treated are
continued uniformly green and of normal growth, the edge of the southe

Arrangement of bristles on veuter of anal segment of grub
ot Lepidiota consobring Gir.

Micre-photo, B, Jarvis. -‘
boundary of this plot contrasting quite noticeably in colour with the
yellowing in a large grub-affected patch occurring in the adjoining check.
At the present time (28th April) grub-infestation at the corner of the
large block containing these experiment plots is mostly in patches o
varying size, from 100 to 1,000 square feet, but as the season advances
may extend more widely.

Note—Owing to grub-infestation on these check-plots being sligh
(about 3 grubs per stocl). the cane did not fall, and when. rain fell at the
beginning of June this yellowing cane rooted afresh. and in a few weeks
had become greener, although still appearing yellowish.
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Later Experiments at (freenhills—On the 11th instant a small area
of 66 feet by 25 feet, fivst ratoons Badila, damaged by third-stage grubs
of albohirtum, was treated with }-oz. injections, placed 1 foot apart, ahout
4 inches deep, and close to stools in order to obtain additional data with
recard to the killing powers of paradichlor. under field conditions. During
the fortnight following this application the weather happened to be
rather showery, about 1-50 ivches of rain falling at Meringa between
the dates 15th and 22nd April.  Subsequent examination of these stools
fitteen days after application yielded 20 grubs, 18 of which were either
deadd or dying, only 2 being apparently unatfected. Several of the dead
grubs, guite black and decomposed. were lying in hollows eaten into
anderground  portions of canes, indicating that paradichlor. probably
exercises a paralysing effect, thus preventing the escape of grubs over-
taken by the fumes.

Arrangement of bristles on venter of anal segment of grub of
Lepidiote caudate Blackb.
Micro-photo, E. Jarvis,

Plots at Meringa.—The plots fumigated at Meringa on 25th January's
consist of first ratoons of D. 1135 growing on an area of volecanic soil
wsually infested each season. Injections of 1 oz. of paradichlor. were
placed 6 inches deep, 4 inches from stools, and from 12 to 18 inches apart.
The treated area of nearly half-an-acre consists of two strips, 472 feet
in length by 36 feet wide, running along the summit of a ridge of high
land that had been ploughed about 6 inches deep.
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The condition of the cane on these plots about a fortuight afy
injection. was described in my Tebruary report (° Australian Sug
Journal,” vol. xv., p. 47. April 1923). When next examined, on 27¢
April (about three months after application), the cane both on tregte
and cheek plots was 7 to 8 feet high ; but while the foliage of that on g}y,
treated area was dark green and of upright growth, the cane on adjoinip,
control plots had turned more or less yellow in places, owing to the preseneg
of grubs.  This was very warked on the strip where injections had heg
made 18 inches apart, which chanced to pass through some grub-infeste
patches. Looking down on these plots from a height of 10 or 12 feet o
could distinctly notice the green edge of the treated areas sharply bounded
by the yellowing borders of the check-plots. This occurred. of cour
on portions where grubs happened to be working, but it was ven
encouraging to note that not a single pateh of such yellowing cane
present in the treated plots, which appeared of a uniform dark healthy
green throughout their entire length.

INTRODUCTION OF GRUB PARASITES INTO Java.

Ovn. the 28th of this month the first consignment of Queengla
scoliid digger-wasp parasites was forwarded to Prof. 8. Leefmans, Chief
of Zoological Division, Institute for Plant Diseases, and will leave Tow
ville on 8th May. This package contained twelve cocoons of our digg
wasps Campsomeris tasmaniensis and radula, which, being spun wit
the last ten. cavs, should reach Buitenzorg before the wasps are rea
to emerge from the cocoons. A second consignment, more recently sp
was forwarded on lst May to catch the same boat, and these will be
followed up by other lots until we succeed in introducing these parasites
into Java, where it is hoped they may help to control the ravages
scarabseid grubs affecting cane and cassava crops, such as those
Lepidiota stigma Fab., Leucopholis rorida Fab., &ec.

At the present time (2nd May) we have 190 paralysed grubs
albohirtum in. our breeding-trays, to which are attached either maggof
or eggs of Campsomeris wasps in various stages of development.

In return for cocoons sent away, we shall receive those of two speci
of scoliid parasites from Java, for introduction into our canefields
wage war against grubs of the greyback cane-beetle and of Lepidi
frenchi.

One of these wasps, Dielis thoracica Fab., attacks the grubs of four
different scarabeeid bectles. Its life-cycle occupies from 43 to 48 days.
In general it is confined to areas badly grub-infested in East Java and on
the south coast of Sumatra, where it is found practically througho ‘
the wet season and also during the dry monsoon of six months. InJa
these wasps frequent honey-bearing flowers of the orders Composit
Malvacide, &c., including those of genus Sida, three species of which
occur commonly around Meringa, and are habitually visited by ouf
Clampsomeris wasps.

Visit 1o Lower Bu RDEKIN.

[uspection of the more serious cane-pests of this district made lagt
month (March) was followed up—ag promised to the cane-growers at Ayr—
by o second visit undertaken on the 23rd instant when field demonétra-
tions regarding the use of carbon bisulphide as a soil fumigant for white
ants attacking cane, and its mode of application, were carried out by
Mr. W, €. Dormer, one of my assistants, Owing to a continuance of dr:v
“.L»ufh(jr many growers were unable to be present, being very busy
jrrigating their cane, but those who attended were well pleased with th‘e
restlts obtained by such fumigation.

Like most methods of control, prevention in this case is better than
cure, as when termites have entered the sticks above ground-level it iy
almost impossible to destroy them. The best time to treat this pest is
shortly after planting, before the young shoots are more than 18 inches
high. During this period of growth, any termites that may be in the
soil will probably have discovered and surrounded the cane-sets, and could
then be killed by simply fumigating the rows with carbon bisulphicle.
This treatment should practically clean up the land, thus preventing any
future attack on the standing crop. -

Since my recent visit to the Burdekin the value of paraclichlor. for
destroying cane-grubs has been clearly demonstrated by field experiments,
and it would certainly be advisable to try its effect upon white ants.
We have not yet worked out the possibility of poison-baits in this
connection, but such methods of control might prové serviceable during
certain periods in the life-cycle of this pest. '

Another phase of control which T hope to investigate is that of
truatm?nt of the sets, before planting, with some palatable solution,
non-poisonous to handle, but fatal or repellent to termites. l

May to June 1923.

PARADICHLOROBENZENE PROVED TO BE AN EFFECTIVE FUMIGANT FOR
JANE-GRUBS.

In my April report the appearance of our experiment plots at Green-
hills and Meringa on the 28th of that month was outlined, when the
condition of treated cane in both these localities was found to be very
satisfactory. )

. I mentioned that about the end of April several yellowing grub-
infested patches had commenced to show up in the check-plots at Green-
hills, but that no such indication of grubs was observable in the area
tl‘«:*:ated with paradichlor. Similarly, on the plots at Meringa one could
4 uite easily pick out the treated from check stools by the decided difference
10 colour of the leaves, the treated cane being dark green, while that in
the check rows continued getting yellower day by day.
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Prare X.

P ARADICHLOR. EXPERIMENT PLOTS AT MERINGA.

months after fumigation with
n height and normal
grub-smitten stools
§ T. Knust, who injected this row
consisting of 300 healthy stools.

Photo, B. Jarvis.

End of a row of D.1135, 7% i
paradichlor.; indicating difference 1
growth of leaves as compared with
alongside.  Assistan
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During the interval between 22nd April and 17th May. only 36
points of rain fell at Meringa, with the result that an examination. of
our cxperiment plots here on the latter date yielded still more convineing
ool of the effectiveness of paradichlor. as a cane-grub destroyce, the
contrast between green and grub-smitten lines of stools having. during
this dry interval of about twenty days, become very marked indeed.

At this time interesting evidence was afforded in connection with the
work of injecting these stools on 23th January. This work was carried
out by different men, each wusing a * Jarvis injector,” and treating
separate TOWS. the cane on that date being less than 3 feet high.
1n some rows stools had been accidentally missed, while others had not
been injected to the proper depth (owing possibly to the spear having
met with a stone or other hard substance). The whereabouts of such
missed stools, however, was now clearly revealed. four months after
application, by yellowing of the foliage, due to some of the grubs at these
points having escaped fumigation.

By carefully counting all the stools in six of the treated and the
same number of untreated rows of cane, the following coneclusive results
were obtained :(—

Plot 1—Treated : (Three rows consisting of 900 stools of cane)—
20 stools affected by cane-grubs.

Plot 1—Untreated : (Three rows consisting of 900 stools of cane)—
575 stools affected by cane-grubs.

Plot 2—Treated : (Three rows consisting of 900 stools of cane)—
49 stools affected by cane-grubs.

Plot 2—Untreated : (Three rows consisting of 900 stools of cane)—
779 stools affected by cane-grubs.

Note.—Injections in. Plot 1 were made 12 inches apart, 4 inches from
plants, and 6 inches deep; while in Plot 2 injections were 18 inches

‘apart.

Affected stools occurring in treated rows were often surrounded
by or growing alongside green injected cane, thus showing that such
occurrence was in many cases not due to failure of the fumigant at all,
but to defects in application. This was very clearly exemplified in the
case of a row consisting of 900 stools injected by one operator, and which
happened to form an edge of a treated plot. This row presented an.
unbroken. line of green foliage and did not include a single affected stool,
showing it had been carefully and uniformly treated throughout the
entire length. Running parallel to it, and only 4 feet 6 inches away, the
edge of an adjoining check-plot formed an almost continuous row of
vellow grub-eaten cane. The unmistakable contrast between these two
rows of cane growing side by side was amply sufficient in itself to prove
the effectiveness of the fumigant.

The next examination at Meringa was on 27th May, by which time,
owing to continuation of dry weather, some of the cane in check-plots
had apparently succumbed, and much appeared to be dying. The
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difference between treated and check stools was naturally still
marked, as injected cane had remained green, indicating the preseng
of enough moisture in the soil to enable stools having uninjured Toots
to continue making slow growth. Between 29th May and 4th Jupe W
had a fall of 2-14 inches of rain, which came just in time to freshey “E
the grub-eaten cane. #

The latest inspection of these plots was on 11th June. when th,
treated cane was scen to be higher than that affected by grubs. ( !
accompanying photographs.)

Greenhill Plots.—When lagt examined on 11th June we found that tl i
injected cane had continued unaltered during the recent dry spell, witho
a single stool showing grub-injury ; while on the other side, in the cheek:
plots, decided evidence of grub-infestation was still very noticeable o
patches of varying extent.

INTO JAvA OF QUEENSTAND CANE-GRUB

PARASITES.

The consignment of digger-wasp parasites, reported last month
having been sent to Buitenzorg for introduction into sugar-cane ang
cassava plantations in. Bast Java, were supplemented this month (May
by additional parcels containing in all 160 cocoons, spun. at our laborator
last month. A further shipment of 75 cocoons will be forwarded to Jav
by the next mailboat on 9th July. i

INTRODUCTION

This total of 259 cocoons was derived from eggs laid here durin
March to June by our digger-wasps Campsomeris tasmaniensis and g
radula on the grubs of greyback cane-beetles, each parasitized grub bein
confined in a separate breeding-tin. The average temperature durin
this period was 80-75 deg. Fahr., and the total rainfall about 21 inches. =

-

Tn return for cocoons sent away, we shall receive from Prof. Leefman
those of two species of scoliid wasps from Java for introduction ini't
our own canefields to combat grubs of the greyback cockchafer and thos
of Lepidiota frenchi.

Although our digger-wasps destroy a small percentage of the grub
of these cane-beetles. the proportion killed in this way in the Cairns
district does not vary much, owing to natural checks imposed on these:
parasites by their hyperparasitic enemies—at least three of which ar
already known to us, and have been studied to some extent at this stadflo
In all probability, however, these natural checks would not materiall
affect the increase of introduced digger-wasps, the hyperparasitos o
which do not, so far as we know, oceur in, Queensland.

The establishment of inter-relationships between parasitic insects
and their various hosts has not been brought about in a day, but in many:
cases centuries may have elapsed during such adjustment of the so-called
“ balance of nature.” We may, therefore, reasonably assume that ou
Queensland insects affecting wasps of the genus Campsomeris are not
likely to attack larvee of Dielis thoracica and D. javana, the two digger=
wasps we are hoping to cstablish in our canefields. ‘
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Porsoxn Barrs ror WHITE AnTs.

Fxperimentation along this line of control work was commenced on
gth May. when a number of poison-baits were prepared and placed in
caues of soll in which specimens of the white ant Mastoterimes darwinensis
hadl previously nested in tunnels. The medium used consisted of small
picees of erushed sugar-cane which had been dipped in various arsenical
solutions. such as copper arsenate (with and without molasses), sodium
arsenite of different strengths, &ec.

3est results were obtained from the simplest preparation—viz.,
arsenite of copper § oz., water 2§ pints—which gave a mortality of 100
per cent. atter four days. The pieces of cane were merely dipped in the
above solution and laid on top of the soil. The termites evidently came
up out of the ground to feed on this bait, but whether they would do so
under outside field conditions has yet to be determined.  Arsenious acid
(white arsenic) & oz., sodium carbonate 1 oz., water 3 pints, proved
effective after seven days, giving a mortality of 100 per cent.

We are still experimenting in the laboratory with other baits, and
hope to report results from these and from field tests in the near future.

June to July 1923.

TEE ARMY WormM (CIRPHUS UNIPUNCTA Haw.).

This pest, which usually appears more or less abundantly each year,
and effects quite appreciable damage to leaves of young ratoon and
plant cane, proved sufficiently destructive during the present season to
excite comment from cane-growers ; several instances of such outhreaks
having been recently brought under our notice.

The caterpillars of this insect occasionally occur in overwhelming
numbers, often entirely consuming many acres of valuable cereal and
other crops. Moving forward like a vast army they generally take every-
thing before them, leaving canefields or wheat paddocks, for example,
completely stripped, only the bare midribs of cane-leaves or stems of
wheat, &c., being left on the ground.

The first outbreak noticed by us this season was at Mr. Rushworth’s
farm on the Upper Mulgrave area. The dammage here was very local,
extending in fact over only a couple of acres, the cane on which, however,
had been completely defoliated. Many caterpillars were collected from
which to breed parasites, as this particular army-worm is controlled by
quite a number of natural enemies. A large ichneumon was observed
paragitizing pupee of this moth.

Although familiar with the caterpillars, most growers are not aware
that these arise in the first instance from eggs laid on the cane-leaves by
the parent moth.

Clirphus unipuncte measures about 1} inch across the outstretched
wings, which vary in colour from pale yellowish or reddish brown to
buff or ereamy grey, and are characterised hy having a distinet white



3i Notes on Insects Damaging Sugar Cane in Queensland.

Prare XL

Method of providing for natural liberation of Tachinid Fly Parasites amon
cane affected by the Weevil Borer (Rhabdocnemis obscurus Boisd.). The bo
on antproof legs, holds a number of canes taken from a Breeding-cage,
containing pupe from which Tachinid Flies are about to emerge, and will
eseape through slits left in the cover of hox.

Phota. G. Bates.
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gpot near the centre of cach upper wing. Tggs of the carlier broods are

generally Taid on rank gragses in damp. low-lying situations. from whenee
the swarms of caterpillars, after having quickly eaten the herbage around.
then travel in search of fresh fields. At this stage they are generally
about half-grown, and. being in countless numbers, often able to effect
corious damage to voung cane, &c. Larve and pupe collected from
this locality and contined in cages at owr Insectary yielded two species of
rachinid Hies. one syrphid iy, and anichnemnon wasp (Rhyssa semipuncla).
Two additional species of Tehneumonidee were observed tlying restlessly
over the denuded rows of cane, heing probably parasitic on caterpillarx
of this pest.

The second oatbreak was at Highleigh, on Skeen Bros.” farm, where
the infestation was more extensive, the larvee being very common on
headlands in low-lying situations. but mostly hidden among unfolding
cane-leaves and behind leaf-sheaths. Hundreds of a large grey species
of tachinid flv were noticed here.

A second visit to Mr. Rushworth’s selection was made on 14th June,
when the cane was seen to be recovering. and caterpillars had practically
disappeared. Tchnewmons, however, were very plentiful, and mostly
of the male sex.

The occurrence of Cirphis unipuncta in the Cairng district at present
is not only very local, but appears also to be followed almost immediately
by natural checks, proving so effective that the pest as a rule seldom
oceurs injuriously again in the same locality for many years.

Distrisution or Tacminip Fries.

A good start has been made this season in the work of breeding
parasites for liberation in plantations affected by the beetle-borer
Rhabdocnemis obscurus Boisd.

In addition to stocking the big cages at Meringa with grub-infected
canes, from which flies will emerge during August and September, the
method of distribution by means of wooden boxes of cane-sticks containing
pupee of this parasite is being carried out.

These breeding-boxes, which measure about 3 feet in length and
hold from 15 to 25 sticks, are taken into the field and set up among cane
infested with beetle-borers. (See Plate XT1.) The four legs supporting
this hox are stood in pans of water as a protection from ants, and after
nailing up in manner indicated by photo, or tying a few cane-leaves over
the top of the cage to afford shade from the sun, nothing more is required
cxcept an occasional visit from the grower to see that the water has not
all evaporated, or trash, &c., been blown against the legs.

(‘anes in these boxes are kept separate one from the other by small
wooden slaty, so that all flies emerging can easily make their way among
them to the top of the cage and escape through narrow transverse spaces
lett for that purpose in the cover. This method affords a ready means
of liberating the flies in a natural manner without handling them in any
way, and is specially adapted for distribution on selections near at hand.
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CoNDITION OF PARADICHLOROBENZENE PrLoTs.
At Greenhills, which was visited 11th July, the cane is makipg Slow Index.
growth, owing to the continuance of dry weather. .
Stools affected by grubs in the check-plots during April and Mg
are gradually recovering, grubs having gone down to pupate about ty, A
: : : easi ate ose imiur ) PAGE.
months ago. One can. however, easily locate these injured patches Lgryps mastersi Pase., Predaceous.on Cane-grubs .. 6, 44
by the excess of dead leaves, and general stunted appearance of the bohiriwn (see Lepidoderma albohitum).
stools. Anal path of Cane-grubs, Arrangement of bristles on 42, 46, 47
(fane on the treated area remains free from grubby portions, and has Anomalte wwt"alaime Blalckb'f Photo. of . 28
orown slichtly. but. like all the affected stools v .tl - e Anoplognathus boisdurvali Boisd., Photo. of 28
gl Q slghtly. but, & e unatiected Stools on this part of th {poplognathus frenchi, in Burdekin District 42
Greenhills estate, is showing the effect of poor cultivation and want o :_1"01,/,,5,&;1.“3 leetus R. and J., Photo. of 23
moisture. This poverty of growth is still more noticeable in cane growing Antennze of CGrey-back Cane-beetle [
on the area which includes our experiment plots at Meringa, which are £ Apanieles nonagrice Olitf.—
situated on a high ridge of light volcanic soil cultivated about 6 inch 1 Duration of Life-cycle Stages of .. 17
deep. 5 3 leonomic Importance of, in New South Walex 18
. : g b Not yvet recorded from Burdekin District 40
Stools on the check-plots which had started to pick up after a sligh F Yo v oreloc Jrom Durtiess
.. . : 3 - Army Worm (see Cirphis unipuncta).
fall of rain (about 1 inch) at the end of May have now returned to thes Arsenate of Copper, used against Termites 53
previous condition, most of them being practically dead on two of these  Arsenious Acid, used against Termites 53
plots. - Asclepias, Leaves of, used as Poison Baits for Calle ffrubs 35
3 ~ Asilid Flies (see ““ Robber-Flies ).
Although none of the cane anywhere around has made much growth : 43

- Ayr District, Average Precipitation and Temperature of

the difference in colour between treated and check stools is again ver
marked, especially on the eastern edge of a treated strip of three row
1472 feet in length, on which injections of paradichlor. were made 18
inches apart. 3

B.

~ Bactorial Diseases of Cane-grubs
* Bacterium (Bacillus) vascularuwmn

CATRNS SHOW EXHIBIT.

Our Experiment Station was again represented at the annual meetingf

of the Cairns Agricultural, Pastoral, and Mining Association held at Woree
on 6th and 7th June. This exhibit took the form of coloured diagrams
and charts, illustrative for the most part of the underground working and
life-cycle stages of our principal cane-beetle, Lepidoderma albohirtum
Waterh., and the effect produced by grubs of this notorious pest on the
growing cane crop during each month of the year.

- Badila Cane—

4 Affected by Top Rot ..

Destroyed by Rhabdocnemis ob><,u;us ..

Fumigation of, at Greenhills

More Susceptible to Borer Attack than D 1130
Obscure Disease of, causing ‘ Dead-hearts ™

Nection of Healthy Cane Stick of, Photographed

A Size of Stools and Canes of, at South Johnstone

- Beetlo Borer (see Rhabdocnemis obscurus).

Bisulphide (see Carbon Bisulpbide).

- Blood-sucking Flies (see Tabanidz).

- Bombylid Flies, Hyperparasites of Campsomeris ..

- Braconid Parasites of Cane Pests ..
Bristles, Arrangement of on Anal Path of Ca,ne mubs
Bunchy Top of Cane, Affecting Badila at South Johnstone
Burdekin Distriet during March, Report on

A general collection of insects, and of the grubs, pupeze, and adult
of root-eating cockchafer beetles affecting sugar-cane, was also on view
together with other exhibits of a scientific nature, comprising the chief |
parasitic and predaceous enemies of our various cane-pests, and‘
dissections showing portions of the anatomy of the greyback heetle, &ec.

Specially designed glass frames, in which could be seen actual living
specimens of cane-grubs devouring the roots of growing plants, and of
the giant white ant Masintermes darwinensis Frogg. in their nest tunneling
in cane-sticks, proved an attractive feature.

C.

Cairns Agricultural Show, Entomological Exhibit at
Calloodes atkinsoni, Photo. of ..

Many growers availed themselves of the invitation to freely discuss Calloodes grayanus Oceurring in Burdekin Dictrict

various phases of the cane-grub question. and seek information respecting ¢ —

) . : ! 5 -~ Cawgpmomeris radula Fab.—

insect pests that were troubling them ; so that much interchange of 4 - (‘ocoons of, sent to Java
opinion took place. 3 2 Drawing of Wasp in Showcase

.. 9
11, 13, 14, 15

45

.. .. 34
29, 30, 31, 33, 45, 47
37

7, 8

34

5

#

17

42, 46, 47

.. 8
37 to 45, 49

.. 56
.o 23
.- 42

48
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Campsomeris tasmaniensis Sauss.——
Consignments of Clocoons of, forwarded to Java ..
Hyperpavasites of. in Cairns District . . .
Tarvie of, Photographed in Breeding-tray .. .
Possible occurrence of. in the Burdekin District ..

Cane-beetlo (see Lepidoderina).

Cane-beetlo, Emergence of .
Methods of Controlling S&me (\m Lepzdu((rmm)
Photographs of Various Species of

Cane-Borer (see Rhubdocneniis).

Carbolinewn Emulsion as a Deterrent against Cockehafers

INDEX,

D.

Dasygnathus australis-dejean Macl.

Oceurring in Burdekin District
Dufura sp.. Iixperiments with, against Cane-gr uh\
Defeetive Drainage, favouring Development of Top Rot
Domerara No. 1135, Fumigation of, at Meringa

Less Suitable than Badila for Breeding Ceromasia
Doterrents, Experiments with, against Lepidoderma
Diclis jarana Lep.. Introduction of. into Queensland

Dielis thoracica Fab.—-

Carbon Bisulphide — Attacks C'h'ubsvo.f Foyr ‘Tm'a‘nme..'s'p.ecies of Scarabwidie 43
Fumigation of Soil with, against Cane-beetles . i;ltilf;‘ll}lr't';()’1bm ::IO lBuE” lbekn& Dmtl‘;ct' ;tﬁg%tml i +, f?
nitkely to e Attacker yV Jueensliand yvperparasits £ )
Grub-infestation should be determinec before Treatment 1 )igger-wasp.s. Proposed In’rm(lllu'tion of. into QuEaenL],mul 20, 44, 48
Of no use when applied to Water-logged Soil _ Drought Affecting Cane on Lowear Buvdekin District 37
Used against First-stage Crubs 35, 37, 1>isea\:se>‘ of Cane 7.8, 11, 45
Use of, against Termites Suggested 40,
Cepcospora sacchari or. Cane Leaves 7
Ceromasic sphenophori— E.
Affected by Climatic Conditions and Natural Enemies . o P .
Badila more Suitable than D. 1135 for Breeding Purposes ;i% gi éi}})};ilo?;z’){);)Itttl];)[oh[rtum G ,;0 35, 30 Z,‘
Breeding-cages for, at Macknade and Meringa . - o » 0; 85, 30
Breeding-cage for Tachinid Flies, Photo. of 20, 21, 22, BEmpusa sp.— ' ) ) (
Distribution of, from Puparia placed in Canefields 54, %tte'w!(mg. (.?rm‘nasm (a‘}f/ze‘) zop/tzu)'f . - )
Fungus Parasite of, Bmpusa sp. 9, Conidia of Empusa C:eunumtlﬁng_»,. M.wro Photo. of' R 10
Importance of Propagation of Development of,' }.i‘aVOL_u'ed J)\ Continued Damp Conditions . -9
: ) e Photos. of Tachinid Flies Killed by Empusa Fungus 10
Introduction of, into Fiji Iiphysteris chersea Meyr., Occurrence of, at Riverstone . 24
Liberation of— Development of Life-cycle of (see Bulletin No. 11) 24
At Aloomba 15% Bucalyptus tessalaris, Food-plant of Grevback Cockchafer 27, 45
From Breeding-boxes 54, Tiuplectus howardi Oliff., Parasite of Moth-borer of Cane 18
At Goondi
At Gorcdonvale
At Macknade 15, F.
At Mount Sophia. “ Feather Horn > Beetle (see Macrosiagon).
Chloride of Lime as a Deterrent for Cockchafers Picus macrophylla, Leaves Eaten by Cane-beetles +5
*“ Christmas Beetle ” (see Anoplognathus). Ficus nesophila, Leaves of, Laten by Cane-beetles 27
Cirphis wnipuncta Haw.— Ficus opposita, Leaves of, 1laten by Cane-beetles on Bmdekm 45
Affecting Cane at Little Mulgrave ézcuis jleo;a, f‘o(f)d plgnttlof Greyback Cockehafer . iTr
£ ood-plants o ane-beetles 27, 45
Description of Moth, Caterpillar, Pala'sma, é“ B Food Value of Dried Grevhacks aund (uubb of same 43, 44
Coal Tar as a Deterrent against Cane-beetles
Coccobacillus sp. ?, Affecting Scarabaeid Crubs .. 9, Lossifrontia (P O{ZJO"]“"? 8P )
Cocoons of Digger-wasps sent to Java 48, _Attacku}g Cane Shoots at Elx'ez'shone 24
Coleoptera, Species of, in Office Collection i Infestation of, at Pyrm.md in 1920 24
ptera, Species ¢ : . .
Collecting Cane-bestlos 15 jrenc{zz. (v?'ee Lepidiota frenchi). . o
Colletrotrichum faleatum at South Johnstone Tumigation of Cane-grubs and Termites .o 19, 20-33, 35-37. 40, 43, 45-52
Composite, Flowers of, Attractive to Digger-wasps
Conidia of Impuse sp., Micro Photo. of .. BN .. .. G.
C'ontrolling Cane-grubs .. .. 15,10, 24, 25, 26, 29, 30, 31, 33, 35, 36, 3 “ Globol ™ (see Paradichlor).
43, 44, 48, & “Golden ™ or ** Gold-Beetle ™ (see Anoplognathus).
Control of Lepidoderma albohirtum 19, 2426, 29-31, 33, 35-37, 43, 44, 48, 52 “ Greyback 7 Cane-beetle (see Lepidoderma).
Copper Arsenite, used against Telmltes 53 Grub of albohirtum . . .. .. .. Lo 15, 230 35,0 42, 43, 44, 48, 52
35 of frenchi .. . .. .. 23, 27

Ctrotalaria, Leaves of, Possibly POIbOD.Ollb to Cane Olubs

(rude Qualities of Paraclichlor. Gumming Disease of Cane (wv Bm*lmnun z(nmzlmum)
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H.
Herbert River District. Report on Investigation of Cane Diseases 115558

Hymenoptera, Species of, in Office C‘o]le< ‘tion of Insects

L

Tchneumonide Attacking Cirphis uninuncta
Iridoneyrmer sp., Coutrolling Factor against U(Mnlmmu

Trrigation of (ane at Lower Burdekin 37, 39, 43
Introduction of Scoliid Parasites into Java 4t 48, 52

J.

Jarvis's Hand Injector for Dry Fumigation of Cirubs 29, 30, 51
Method of Carrying Paradichlor. in Field .. .. .. . 30

Jatropha, Leaves of, used as Poison Bait .. . .. .. 350

Jumping Spiders attacking Tachinid Ilies in Canehehh .. .. 9

L.

Lepidiota caudata Blackh., Photo. of
Arrangement of Anal Bristles on Grub ot

Lepidiota frenchi Blackb.—
Depth of Pupation of .
Digger-wasp Parasites for, Javanese boohlds buggebted
Grub Stage. Duration of . .
Oceurrence of, in Burdekin Dlstuct
Photo. of Beetle
Positive Chemotropic Rea<t10n of Imago ot
Lepidiote consobrina Gir., Photo. of Beetle
Arrangement of Anal Bristles on Grub of
Lepidiota rothei Blackb.
Lepidiota stigma Fab.

48, 52

27, 31
27, 98

Lepidoderma albokirtuin Waterh.—
Arrangement of Anal Bristles on Crub of (in Showcase)
CONTROL OF BEETLE NTAGE—
(A) Collecting the Beetles—
Profitable throughout the month following Emergence ..
Quantity Collected in Kalamia Mill Area ..

Natural Enemies of Beetle—
Tachinid Parasites of .. .. .. o

(B

((") Natural Control—
Death of Beetles unable to reach the Surface
Drought Conditions affecting Beetles in Soil
Heat Wave causes Heavy Mortality among
Mortality occasioned by Spell of Dry Weather

(1) Chemotropism as a Controlling Factor—
Iixperiments with Various Aromas 27, 29
Positive Chemotropic Reaction of Beetles

() Usa of Deterrents against Female-—

Laradichloe, applied to Swface Soil
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ConNTrOT OF Larvarn Smaar
(F) Collecting the Cirubs—
Opportunity Afforded when Ploughing cut Cane
(G) Cultural Methods—
Importance of Thorough Cultivation
(H) Fumigation of CGround——
Carbon Bisulphide, Use of in Canefields
Paradichilorobenzene an Effoctive Fumizant

(J) Introduction of Parasites—

Proposed Introduction of Scoliids from Java
(K) Natural Tinemies of Grub—

Digger-wasp Parasites
(L) Poigsonous Trap Crops—

Leaves of Sorghum not Injurious to Crubs

Tagetes glandulifera possibly Attractive .. ..

Chemotropic Reaction of Cane-beetles

Damage by Grubs at Kalamia in 1922 ..
Digger-wasp Parasite for, Introduced from Java
Duration of Life of Beetle in Pupal Cells

Eggs of, Development in Ovarian Tubes

Favourite Feeding-trees of .

Grubs occurring with those of frenchi in C‘aueﬁeldb
Grubs of, at Burdekin, Variation in Vestiture of
Grubs of, Dried as Food for Poultry

‘Grubs of, Percentage per Stool

Larval Condition, Duration of

Manurial and Food Value of Grubs and Beetles of
Oviposition of albohirtum, Times of ..
Photo. of Dried Beetles as Poultry Food

Photo. of Grey-back Cane-beetle

Price Paid for Collecting Cane-beetles

Proportion between Sexes, Erroneous Ideas Re»pex ting ..

Rainfall Influencing Emergence of Beetles
Leucopholis rorida Fab.

M.

Macrosiagon pictipennis Lea., Specimen of, in Showcase
Malvacidze, Flowers of, Attractive to Digger-wasps
Mandible of Grey-back Cockchafer
Manurial Value of Cane-beetles
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