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Notes on Queensland Cane Insects

and their Control.
By EDMUND JARVIS, Entomologist.

INTRODUCTION.
Tin data included in the present Bulletin have appeared hitherto in
the form of Monthly Reports,® which, being scattered through the pages
of our ‘‘Agricultural Journal’’ and other periodicals, are mot easily
available for reference until brought together and suitably indexed.

The present publication—which is supplementary to Bulletins
Nos. 17 and 18 of this Office—covers a period of fifteen months, from
October 1923 to December 1924,

Since most of the data given applies to the Cairns distriet, it may
be well to mention that this extreme northern area of cane land is
situated within 20 deg. of the equator, and has an average rainfall of
fully 92 in., while the average mean temperature may be taken as about
76 deg. Fahr.

Most of this country, which is flat and almost encircled by mountain
ranges, is usually termed forest land, and supports for the most part
stunted trees representing such genera as Eucalyptus, Acacia, Tristania,
Melalewca, Ficus, Twmonius, &ec., the undergrowth consisting of coarse
orasses interspersed with various shrubs and herbaceous plants.

On the so-called serub lands, however, which mostly border the
ranges, the vegetation is of a distinetly tropical character, both the
floral and insect faunas of such regions differing greatly from those
of the forest country.

These serub lands are composed very largely of exceedingly fertile
sandy or clay loams, rich in humus; some of the low-lying river flats,
indeed, having produced when first cleared as much as eighty tons, or
even more, of sugar-cane per acre, followed by from ten to thirteen
ratoon crops.

October 1923,
SUMMARY OF PARADICHLOR. EXPERIMENTS AT MERINGA.

The experiment plots at Meringa consisted of a strip of land 605 ft.
long, embracing eight rows of first ratoons of D. 1135, and ten untreated
rows. Injections of paradichlor. were put in on 25th January, with
the “‘Jarvis Injector’’ (designed for injecting dry material) on both
sides of cane rows, from 12 to 18 in. apart, 6 in. deep, and 4 in. from
stools.

*# See Bulletins Nos. 7, 8, 10, 15, 17, 18, Burcau of Sugar Experiment Stations, Division of Entomology.
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Owing to the land having been cultivated to an average depth of
only 6 in., the erystals of paradichlor. were in many cases embedded in
> uol B ;
Praze 1. unbroken subsoil.

A fortnight later the odour of the fumigant was noticeable 2 in.
helow injections, and had penetrated upwards to the surface, impreg-
nating a strip of land about 20 in. wide situated Jirectly under the
lines of stools. Such fumigation of the soil had been accomplished
by an evaporation of only one seruple of parvadichlor. (one-sixth of the
ooz, injeetion), still leaving sufficient in the soil (5 seruples) to maintain
sneh fumigation for ten weeks longer if desired. Three months after
applicatim the cane was 7 to 8 ft. high, and upon looking dow: fromn
a height of about 12 ft., one could at once motice the green edgus of
the treated areas sharply bounded by the yellowing borders of grub-
infested checlk-plots.

Queensland Bureau of Sugar Experimental Stations

Beetles attacking Sugar Cane

At this time not a single yellow pateh could be seen in the treated
areas, the ecane in which continued to be uniformly dark-green and
healthy.,  When examined three weeks later (17th May) this contrast
between green and yellowing grub-smitten cane had become very marked
indeed, and upon counting the stools in six treated and the same number
of eheck rows it was found that out of 1,800 treated stools 69 appeared
to be grub-affected, while in the six untreated vows 1,364 out of 1,800
stools were decidedly grub-smitten.

The sickly stools occurring in treated rows were surrounded by, or
growing alongside, green healthy stools, thus indicating that yellowing
of the former was in many cases not due to failure of the fumigant, hut
probably to defective treatment or non-application, owing to some stools
having been accidentally missed. This was clearly exemplified by a row
of 300 stools that had been injected by one man, which presented an
unbroken line of green foliage, without a single grubby stool, showing
that this row had been carefully and uniformly injected throughout the
entire length. Running parallel to it, and only 4 ft. 6 in. away, the
edge of an adjoining check-plot formed an almost continuous row of
stunted grub-eaten cane,

The unmistakable contrast between these two rows was amply suffi-
cient in itself to prove the value of paradichlor. as a fumigant for
cane-grubs.

Nuccessful in Spite of Disadvantages—1 may state that these plots
were situated on a ridge of high land composed of friable red volecanie
goil; that the cane on the avea selected for treatment had not ratooned
well, owing to grub injury during the previous season accompanied by
dry weather; and, moreover, gaps of several feet oceurred in some of the
rows before we injected these plots, while weakly or stunted ratoons
were also noticed in other rows.

Photo., E.J. and A.N.B.
Show-case, containing Searabwid Beetles, &e., affecting
Sugar-cane,
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The cane was cut about the middle of September, 73 monthg aftep
injection with paradichlor., during w}lieh period it veceived less thay
half our average amount of rain. In spite of prolonged ch'oughtf however, ;
poor cultural conditions, and other drawbacks already mentioned, the
rows of treated stools continued to the last to be greener, more upright,
and considerably higher than those alongside on the control areas.

T may mention here that the fumigant in question was first obtained ]
from Geﬁnany by Mr. J. C. Briinnich, who afterwards }'muded the
sample procured to the Director of the Sugar Bure:au. This was sg}nt
to the Gordonvale Laboratory to be tested by me in connection with
cane-grub control.

Ratooning of Treated Rows—In conclusion, it may be stated that,
about a month after harvesting the cane on our Meringa plots, one of
my assistants, Mr. H. Knust, noticed that thg stools that had bee}l trgated
with paradichlor. about tem months previously were ratooning in a
uniform manner, whereas in the lines of untreated cane scarcely any
ratoons had appeared, while the few chancing to be present here and
there were noticeably small and weakly ; showing that the roots of these
control stools had been more or less grub-eaten.

ENTOMOLOGICAL EXHIBIT AT INGHAM.
The Sugar Bureau was represented by this Office for the first time
at the Annual Show of the Herbert River Farmers.’ Leagu.e,' held.at _
Ingham on 21st and 22nd September, by an entomological exhibit, which g
included some of our best diagrams and show-cases, lately éxecuted by p:
the writer for our museum at Meringa Laboratory. Thls.econon}ui E
display was committed to the care of Mr. Pormer, :',md' owing to its
unique character naturally attracted cf)nmdgrab}e .notxee, and was
evidently much appreeciated by growers in this distriet.

BreepinGg AND LiBErATION OF TACHINID FLIES.

This work is progressing favourably, and at the present til‘ne one oi;'
our breeding-cages contains a large number of canes haybourln‘g Pugla
of this parasite, from which flies are expected to emerge 111' cons1(de@ e k
numbers during the next two weeks. On the 19th ultimo, Mr. Gr.. Bates 1
(assistant to Entomologist) was sent to South Johnstone to hberzate 1
sixty parasites on plantations affected by the Beetle-Borer ( Rhabfloc— i
nemis obscurus Boisd.). Thirty-three of these were let go on‘t.he selee- 4
tion of Mr. Darveniza, and the remainder among Mr. Moule’s cane at 3
Miskin’s Point. ‘ :

Judging by information gathered by Mr. Bates, this eane-bore‘r is to
be met with over a very large portion of the South‘ J 01111.stone dlStI‘.lCt, -
the names of no less than sixty growers troubled with this pest having 3
been obtained from the chief cane inspector. :
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This is a serious matter, and an endeavour will be made without
delay to control the ravages of this destructive cane-weevil,

Cane-grubs have not done much damage this season on the John-
stone, and other inscet pests affecting the cane are
importance.

of minor economic

Driep GruBs AND BERTLES A8 A Pourrry Foon.

Whilst in Syduney recently I submitted samples of dried grubs
and greyback bectles to Mr. A. Te Souef, Curator of the Zoological
Gardens, and we visited cages of various Insectivorous birds, &e., to see
if they would eat these grubs either whole or when broken into small
picees.  Mr. Le Souct subsequently found that they preferred them in
a softened condition, and in a letter Just received from him he writes :—
““The grubs that you left were very good food, and when soaked were
readily taken by our insectivorous birds. We would be glad if you

would quote for the food at per pound. We might be able to use about
100 1b. per annum.”’

I might mention that when discussing this matter with the Curator
he told me there was a sure market in Sydney for such dried grubs,
and we would have no difficulty in disposing of large quantities at a
good price. The price per pound would be determined by the amount
of time and trouble involved in the process of drying and packing the
grubs. It seems to me that growers who collect them when ploughing
might just as well turn them to profitable account as throw them away
or let the birds eat them. Since it takes about 3% 1b. of fresh grubs

to make 1 1b. of dried, a fair price for the latter commodity would
be from 2s. 6d. to 3s. per 1b.

October to November 1923,

Parasires or Cane-Borer BerTLE.

The activity of this important branch of control work is being
continued, and at the present time tachinid parasites of the weevil-borer
are freely emerging at our laboratory.

Sinee reporting last month additional liberations of this useful
barasite have been effected in the South Johnstone area, where this
msect appears just now to merit special attention

On 18th October two boxes containing fly-infested cane-sticks taken

from a breeding-cage were established on selections situated near No. 2
branch of the main tramline.
my assistants, Mr. G. Bates, who
this particular line of control, which includes the breeding, handling,
transportal, and liberation of the well-known  tachinid fly Ceromasia
sphenophor.

This work was carried out by one of
at present is being trained here in



Notes on Quecnsland Cane Insects and their Control.

Boxes of pavasites set up in the fields amongst borer-infested cana
are made to hold from six to eight sticks, 2 ft. 6 in. long, eontainiug f
puparia of the parasite from which flies are about due to emerge. Hach
of these canes harbours from 10 to 20 fly pupw, so t.hat at ‘1east ].QO fli
may be expected to issue from a box containing elgh.t stmks‘. Note—
When a breeding-cage contains from 50 to 100 parasites, a stick taken :
from such a cage for a field-box would harbour from 30 to 50 puparia
so that a box of eight such sticks would then produce from L?)OO to 40
parasites. The four legs supporting a ficld-box are stood in tinsg o
water to prevent invasion from ants.

The tachinids simply escape throngh a few narrow slits left fo
that purpose when nailing up the box. After emerging. natura}ly in this
manner they fly off the box, and, finding themsclves in the immediat
vicinity of their host, are able to at once commence the useful wor
of parasitizing borer grubs. »

On 3l1st October three additional cages were established in thez‘
Qilkwood and Japoon areas; and 73 parasites were let go on three
different selections in the mill area and at No. 2 branch.

Tachinids will be emerging daily at the laboratory during the ni
couple of months, and cane-growers desiring to obtain speeimems sl}oul
apply without delay to the Entomologist at Meringa. Parasites will b
liberated free of cost to farmers who will agree to leave uncut from
1 to & an acre of borer-infested cane for the flies to breed in.

PARADICHLOR. AS A DETERRENT.

Experiments with the above fumigant were commenced thls $easo
on the 9th November, with the object of testing its possibilities as
deterrent against oviposition of albohirtum. Beetles will appear on the
wing directly the ground becomes moist enough for them. to’ escapes
from the pupal cells. After copulation they will fly to their feeding-

trees, and not start to lay eggs until about a couple of weeks later.

Paradichlor. is best applied either before ov just after emergence
of the beetles. If injected a week after their appearance the soil would
have ample time in which to become impregnated with the odour of th
fumigant before invasion of a plantation by egg-laden females. Ground
so treated would possess strong deterrent properties, and beetles coul
not remain alive in it during the period of oviposition, so that a
chancing to enter the soil would be compelled to hastily decamp. :
a matter of fact, they would doubtless detect at once the odour on th_
surface soil and probably be repelled. . 3

Thus in normal seasons the work of injecting could, if desired, be :
commenced in November, while the cane is quite small, as greybacks.
usually appear about the middle of that month, while the odour from
paradichlor. endures in the soil for a period of about eight weeks.

A
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the event of such work being delayed until December or J anuary, any
late eggs, together with first and second stage grubs, would be destroyed
pefore the cane had been materially damaged.

Bxperimentation last season demonstrated that i-oz. injections of
paradichlor. will effect impregnation of the soil about a fortnight after
application, continuing repellent during a period of at least ten weeks.
Now, we may safely assume, from data already obtained from laboratory
and field experiments, that {-oz. injections put in about the middle of
Janunary would, by the end of that wmonth (provided no heavy rain
oceurred during the interval), have killed all grubs present in the soil,
thus effecting the desired control of this pest.

Similar vesults could, as mentioned last mouth, probably be obtained
by evaporation of only =% oz., viz., one-sixth of the 1-oz. injection. It
follows, therefore, that such mortality could probably be secured from
application of & or possibly {7 oz. injections, seeing that the odour
arising from these doses of paradichlor. would effect impregnation of the
soil duving a period of from three to six weeks.

Txperiment plots will be planned this season to determine minimum
quantities of this fumigant required per acre for effective treatment of
cane-grubs. Last season’s experiments worked out at from 1% to 2% ewt.
per acre, but I hope to be able to reduce these amounts to 90 1b. or even
less, which would bring the cost for material below that of carbon
bisulphide or other fumigants.

The best time to apply paradichlor. is when soil is in a moist
condition but at the same time open for such fumigation.

Experiment plots just started at Meringa and Kamma were treated
with £-0z. injections, which, in the event of beetles emerging before the
end of November, should prove a deterrent against oviposition.

CarBon Bisvrpmipe KiLns GreyBACKS IN Purarn CrLLs.

An experiment was carried out on 30th October, to determine the
effect of fumigation of the soil on beetles of Lepidoderma albohirtum
lying in cells at depths of from 10 to 18 in. below the surface.

The plot selected consisted of a piece of land 3 ft. 4 in. by 2 ft. 6 in,,
sitnated on red voleanie highland, ploughed about 5 in. deep, and directly
over a line of stools that had been attacked by grubs. This was treated
with 3-0z. injections of ecarbon bisulphide, administered on both sides of
the row, 15 in. apart, 6 in. from centre of stools, and 8 in. deep.

When examined twenty-four heurs after treatment the plot was
found to contain six beetles of albohirtum, all of which were quite dead.
Three of these were lying at a depth of 10 in., and the remainder at 12,
16, and 18 in. below the surface. The one killed at 18 in. was situated
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directly under a point of injection ; those found at 12 and 16 in. dceurre(
at 4 and 6 in. laterally from injections, while the thre«? begtles at 10 ip
deep were all situated about 6 in. from points of fumigation.

A single stool was then treated on four sides with 1-0z, doses, ang
when examined twenty-four hours later three bfetles were found un_de
it, two of which, located at depths of.10 and 14 in., Wer.‘e.dead ;j;he' th1.r
lying 18 in. from the surface and directly under ‘tl?e s.iool, 13(,1ng aliv
The top soil at time of injecting was very dry and 11} iavom‘ab.le’eon(h
tion for such fumigation, the ground, however, being moist below
depth of about 9 in. from the surface.

Data obtained indicate that fumes of earbon bisulphide are able
to penetrate the walls of the pupal cells of this destruective beei{le; an;
that such fumigation could, if desired, be made use of on infeste
areas of cane land to destroy these beetles and prevent emergenae
and laying of the eggs.

TiNEID MOTH-BORER OF SUGAR-CANE.

Discovery of this seemingly insigniﬁea.nt moth-borer was 1"11)2‘1de.b

the present writer in November 1919,‘when it was bred for t,he Jflist tim
from young ratoons collected at Meringa, Kamma, and Pyramid.

(6) Ephysteris cherse Meyr.
(magnified 8 times).
(7) Eggs of same, much enlarged. (

1 1fe o 18
A full account, accompanied by illustrations of the hfueyc.l(,'w(?f th:
pest, was published during 1921 in Bulletin No. 11 of our D1v1}§1103
Enté)mology. Tt free occurrence this season at Banna has ena )1 f\ :
to breed more than 300 specimens of this moth from ratoons collec
towards the end of October.

$i i wet al& 3
Specimens of a hymenopterous parasite of this mo hl W 1‘e 3
bl o e e [0}

ally for
Fortunately such in
altl

Similar damage has been r
a

Froge.), however, we h
Avr and on the Lower
importance,
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Note—Since publication of the abov
moth-borer has Dbeen identified by Dr.
yeitish Musenm, as Ephyste
(telechiidze.

e report in 1923, this little
Guy A, K. Mavshall, of the

ris cherswa Meyry., belonging to the family

(8) Diagrammatic dorsal view
of prothoracie segment of
larva of Z. chersea (highly
magnified).

(9) End of anal segment of
same (highly magnified}.

November to December 1923.

WhiTE ANTS ATracking CANE.

Our earliest record with regard to e

was published in 1916, in Bulletin No. 3
implicated having been identified tentati
as Termes meridionalis and Eutermes f
EVer, causes serious damage to this e
cane-sets after planting,

ane being affected by termites
of this Office; the two Species
vely by Mr. W. W, Froggatt
umigatus ; neither of which, how-
op. Both these species attack the
meridionalis being held responsible oceasion-
quite a number of misges in rows growing close to headlands.
Juries arve confined almost exclusively to the sets,
1ough exceptional cases have occurred at Meringa where this termite
luring drought conditions has been discovered tunnelling in cane-sticks.
eported from Mossman, caused probably by
speeies of white-ant not found in the Cairns district.

In the so-called “GHant  Termite?’ (Mastotermes  darwiniensis

ave a truly formidable cane-pest, which around
Burdekin is fast beenming of decided economic
The natuve of injury caused by this species was reported
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tes on Queenstane H o S e —

about nine months ago (*° Queensland Agriculty
Journal,”” vol. Xix., p. 372), and since that date preliminary experime
have been carried out here along various lines of control, with view t
combating its ravages. These remedial measures fall under four m .
headings, viz.:=-—(1) TFumigation of the ground, (2) Poison-baits, (3
Protection and introduction of nataral enemies, (4) Use of Repellents,

by the present writer

‘With regard to the first of such control methods, the best time
commence fumigation is when young plant or ratoon cane is quite sma
as at this stage of growth the termites are not likely to have invaded !
stalks, but will be either entering the sets or congregating around the
aking up quarters therein ; so that at such times the fumes fro
aradichlor., &e., would easily reach them. The latt
fumigant would doubtless prove more effective than carbon bisulphid
since the fumes given off from -0z of paradichlor. would operate for
least four weeks, thus having ample time in which to impregnate {
ground and penetrate into any unsealed holes in the sets, or und:

ground portions of canes, &c.

prior to t
carbon bisulphide, p

In the event of specimens having already bored into the sets t
ould be able to reach them, provid
the tunnels by which entry had been effected had not been clos
plugged 1p afterwards by the termites. Injections of paradichl
should be placed 1 ft. apart on each side of a row of cane-stools, ab
6 in. from the centre of same, and at a depth which would come j
above the level of the sets. This fumigant is insoluble in water, easy
handle, non-poisonous, non-inflammable, and the fumes are not in a
way objectionable.

With reference to poison-baits, Mr. W. Payard, of Brandon,
found that arsenic mixed with molasses and sprinkled around the n
of this termite proved very effective. Queh treatment would be worth:
trial in places where infestation happens to be confined to small area
and could be easily applied on various media; the most suitable
which, however, have yet to be determined by future experimentatio
The medium used should be eheap, easily obtainable in bulk, and pref
ably of a manurial nature.

Experiments condueted here some months back showed that dippin
sets in a solution of Paris green § oz., water 21 pints, gave a mortality
100 per cent. after four days. The small pieces of split cane used 1I
this test were merely dipped in the solution and laid on top of the soil
in cages containing specimens of Mastotermes darwiniensis, which duri
the hours of darkness came out of the earth, presumably, and fed on the
poisoned bait. Apparently, judging by Mr. Payard’s experience, t
would happen also under field conditions, as, after feeding on the arse
and molasses applied by him at Brandon, a great many of these W
ants must have died on the surface of the ground ; a quantity, he tells
<‘qufficient to have filled a couple of flour-sacks.”’

odour from this fumigant sh
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EMERGENCE OF COCKCITAFER BEETLES.

A W}elconf.n?1 shm‘ver of rain (0-18 in.), heralding the break-up of
Jrought conditions, fell here on 6th December, and was at onee followed
by an emergence of several species of small melolonthid beetles bel@wing
to such genera as Heteronye, Liparethus, &e., but proved insuﬁia’icnbt t;
stimulate the subterranean activity of our Q'@yb&ék and 6ther ;'elétecl
sane-beetles.  Additional rain (0-98 in.), registered fofty—éioiht 'hours
later, enabled Anomala australasice to appear on the wing; n;mbérs of
these bronze-green beetles being observed flying around 7papaws and
other plants. T V o

Up to 10th December, however, no general emergence ol albohirtum
hael oceurred here, although at Highleigh (about 5 miles from Meringa)
. N N . . - . ) =
where the precipitation had been heavier (1.59 in.), many greybacks
were noticed on their feeding-trees. Emergence commenced at Meringa
on 13th December, when the rainfall duri i ; o

. 2 x ainfa uring the preceding weel
attained a total of 3-51 im. ) ? ) ¢ hed

{Mthough unable at present to gauge the numerical strength of thig
furm.ldable cane-insect, it may be of interest to mention that rjfrom dat'a,
obtained at the beginning of December it appears that grubs are likelﬁf
to do considerable damage to cane next season; but thz;c owing to the
.natural.cheek on their inerease which occurred last Vea,r. the averave
in fest.atlon during February to April 1924 will probai)ly ioe below thit
experienced during normal seasons,

CoNTROL 0F CANE-BEETLES.

'Exper%ments are under way at present for testing the effect of
various poisons on our greyback cockchafer. Results obtained by the
writer during past years have shown that both lead and copper arsenates
w}hen .sprayed on the foliage of food-plants in cages, will kill all beetles7
chancing to eat a small portion of such poi 1 le: in | i
e poisoned leafage in from eight

) Experiments this season will test the insecticidal value of various
(fust. sprays, &c., which in field practice are more easily applied than
hfuud solu.tions, and it is hoped may act more rapidly. Such dustin

of favourite fig-trees growing near canefields, or planted for thii
purpose on headlands, might tend to greatly reduce the numbers of
beetles attracted to them, and would also act as traps, that whilst
constantly operative would require very little attention. 7 -

e Another. interesting phase of control which will be continued during

iy season is that of attempting to capture adults of albohirtum b};

m;an.s of aromas resembling those which may be presumed to normally

:;ex’(ﬁsetin attractive influence, either in connection with food-plants of
e beetle, conditions favourable to its larval stage i

et o rval stage, or with sexual
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Photo., B. Jarvis.

A eorner

e

Prate 11

of the Entomological Museum established at Meringa
Experiment Station.
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December to January 1923-24.
Weieirr or Mane AND FEMALE GREYBACKS.

In order to determine differences in weight between the sexes of
aglbohirtum during development ot the ovaries, numbers of these beetles
were colleeted at random from feeding-trees near the laboratory and
cavefally weighed. Ten days after emergence (21st December) it
required 264 living females or 280 males to weigh 1 1b. avoirdupois.
Thus during this interval each female had become about 12 grains
heavier, equivalent collectively to a total weight of about 88 beetles. It
appears, therefore, that a single female, prior to full development of its
ovaries, weighs abont 26 graing av., but when containing eggs of a size
it for extrusion weighs at least 38 grains.

Later on in the flighting season when about 60 per cent. of females
had oviposited, those containing fully grown eggs could at once be
geparated from the above by this decided difference in weight.

As alveady pointed out in a previous report (February 1922), the
greyback cane-beetle, although of bulky proportions, is well adapted for
migration, being relatively lighter in weight than many smaller and
closely related Scarabaid, while its buovancy, large size, and big
expanse of wing prove decided aids to such aerial transportation.

DistrIiBUTION OF TACHINID PARASITES.

Since reporting last October, nineteen additional cane-growers have
been supplied with consignments of tachinid flies, sixteen of these being
residents of the South Johnstone area, and the remainder of Goondi,
Highleigh, and Mount Sophia. These liberations have taken the form of
seventeen specially constructed breeding-boxes, containing in all 128
fly-infested cane-sticks taken from our large rearing-cages, each stick
harbouring from ten to twenty or more puparia of this tachinid.

As a result of such liberations fully 1,600 flies are expected to issue
from these boxes; which, as previously reported, are established in the
canefields amongst stools affected by the grubs of Riabdocnemis obscuris
Boisd. After escaping through slits left in the covers of the boxes for
this purpose, the tachinid parasites fly on to the standing cane, and
finding themselves in the immediate vicinity of their host are able to at
once commence the useful work of parasitizing the borer grubs. 1t is
encouraging to be able to state that while ‘‘scouting’ for tachinid flies
at the farm of Mr. B. Salleris at No. 1 branch, parish of Johnstone,
on 18th January, Mr. G. Bates succeeded in finding three empty puparia
of Cleromasia sphenophori in a standing cane-stick; indieating that this
parasite has been able to gain a footing, and commenced to breed
naturally in that locality. Forty flies were liberated at this spot on
1st November, and a box containing seven fly-infested sticks was also
established there on 14th December.

B
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EXPERIMENTS WITII PARADICTILOR,

A number of plots situated in various localities have been injecteq
with paradichlor., in order to observe its effect on cane-grubs whey
applied in swmall doses. Some of these plots were treated a week op go
after emergence of the beetles, to see whether egg-laden females woulg
oviposit in soil contaminated with the odour of this compound. Tt ig
hoped to establish additional plots duving the month of February until
commencement of the wet season. f

Experimentation in this connection has been entrusted to Mr. ¥,
Knust, who obtained considerable experience in this elass of work last
season. Falf a ton of paradichlor. has been received this month
(January) at Meringa Experiment Station, the sample being of good
quality and costing about £2 5s. per ewt. At this priece it would eost;{.
say, £1 18s. to treat an acre consisting of 6,000 stools with -0z, dose
injected on each side of the rows of cane.

PorsoNING GREYBACK CANE-BEETLES.

Experiments have been conducted this season to test the insecticidaj
value of arsenical dust-sprays. Results obtained by the writer durin,
past years have shown that both lead and ccpper arsenates in solutio
will kill beetles of albohirtum in from eight to ten days after feeding.7
Data derived this season from the application of dry arsenicals indicat;
that these poisons, when dusted thinly on the foliage of favourite food-
plants, will kill these beetles in less than 2} days after feeding. The
investigation in question took the form of ten separate experiments in
which 299 beetles were used, including 104 control specimens. Ten per
cent. of the beetles eating leaves poisoned with lead arsenate died half a
day after feeding; while 50 per cent. of those poisoned with Paris green'_;
suceumbed in about twenty-four hours. ‘

January to February 1924.
GruBs ExPEcTED 10 CAUSE CONSIDERABLE DAMAGE.

Now that the flighting of cane-beetles has ceased, one hears on all
sides such questions as the following:—Will grubs be plentiful this
season?’’ ‘“What damage are they likely to do?’” &e., &e.

As previously mentioned in a recent report, greyback cane-beetles
appeared this season froin December to January in considerable numbers.
During the fortnight preceding oviposition 150 points of rain fell, which,
heing accompanied by an average temperature for those fourteen days
of 79-50 deg. Fahr., including a mean maximum temperature of 89 deg.
Fahr., permitted normal development of the eggs. It is important to
note also that an additional 9-17 in. was registered during the period
passed in the egg condition, prior to hatching of the first-stage grubs.
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‘We may, thereforve, infer from the above faets that, climatic
conditions having proved very favourable to the greyhack cockehafer,
its grubs are likely to show up presently in great nwmubers. It will be
reiuembered that last year this pest received a severe natural check, more
than 50 per cent. of the beetles having perished in the ground owing to
4 long-continued spell of dry weather. As pointed out rvecently, we
may, I think, expeet severe damage to cane next April, although in all
probability the average infestation is mot likely to come up to that
experienced during normal seasons, in which the rainfall in the Cairns
Jistriet for the period November to February averages 49-32 in.

At the present time very few grubs of albolirtum have entered on
the second instar, since out of 116 collected on 11th February only 6 were
in the second instar. By the end of this month, however, first-stage grubs
of this species should be unprocurable.

Field investigations in this connection on the above date revealed
third-stage grubs of frenchi, feeding amongst cane-roots in fairly dry
soils at depths varying from 6 to § in.  Out of thirty-six stools examined,
grubs of frenchi were found under fourteen and of wlbohirtum under
eleven stools, while larvee of both these cane-beetles ocecurred together
under two of the stools. Examination of the soil beneath clumps of
“star grass’’ and of ‘‘sugar grass’’ (Sorghum halepense Pers.) yielded
an average of about eight first-stage albohirtum grubs feeding at depths
of from 5 to 10 in.

Frerp Work.

Several experiment plots have been established this year in various
localities, in order to accumulate further data in connecticn with the
fumigant paradichlorobenzene, the efficiency of which was established last
geason at Meringa. Present experiments are designed to determine the
minimum amount of paradichlor. required per acre to afford protection
from this pest, and to kill its first and second stage grubs. It is hoped
this may be accomplished by injections of % oz. placed 12 in. apart and
4 in. deep.

Experimentation having been limited this season to the establish-
ment of small plots consisting of from 1's to & acre, most of the work has
been done with the ‘‘Jarvis Injector,”” invented for burying dry fumi-
gants or other crystalline chemicals, &ec.

MACHINE FOR PARADICHLOR.

Growers will be interested to learn that early this season (15th
October) the present writer got into touch with Massey-Harris Company
Limited, with view to having a machine built for treating large areas
with paradichlor. The requirements of such a machine were fully
deseribed to thewm, and, as a result of various suggestions, the firm has
cndeavoured to meet the situation by making certain additions and
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TTT—
alterations to one of their corn-planters. A machine was aceordingly
sent to us early in January, which when tested in the field succeedeq in
droppiug and burying uniform quantities of pavadichlor. about 2 in.
deep and 15 in. apart. This was effected by the use of four circulap
plates piereed with holes adapted for dropping doses of 4%, 1%, 4. and
0z. As a rvesult of this field test, additional improvements in constrnetion
were carried out locally: after which the machine was found to work
satistactorily in well-cultivated soil. Results already obtained in thig
direction mark a decided step forward, sinee with sueh an applianee
it will be possible for one man and a horse to fumigate from three to
four acres a day, thereby reducing eost of application to a minimum,

ExperMIENTS WITH Cancivym CYANIDE.

Last August I veceived a letter from the Cyanamid Company of
New York, drawing attention to the merits of caleinm cyanide, which ig
being used at present for destroying rabbits, orchard pests, fleas, wire ‘
worms, &c.

A sample of this insecticide has now been obtained from Buzacott
and Company Ltd., of Sydney, with which initial experiments have
been commenced, with view to testing its effect on grubs of our greyback
beetle, Lepidoderma albohirtum Waterh.

This sample is marketed as grade B, costing about 8d. per 1b., being
in the form of a dark-grey powder, which during decomposition by
moisture of the air or soil generates hydrocyanic acid and ealcium
hydroxide. Although very deadly, this insecticide is not dangerous to
handle if reasonable precautions be observed. The hydrocyanic acid gas
is given off during a period of about twenty-four hours, thus allowing
time for the fumes to penetrate some distance in light soils open for
such fumigation. It is worth noting, also, that the residue left behind -
in the ground after complete evaporation of the hydrocyanic acid
contains no poison (as is the case with a material like white arsenic), =
being simply ordinary slaked lime.

Laboratory experiments started this month (February) with caged |
grubs of albolirtum are yielding very promising results, data obtained
up to the present indicating that a dose consisting of only 8 grains
of caleium cyanide is sufficient to kill first-stage grubs of albohirtum
and third-stage grubs of frenchsi in less than twelve hours, when
sprinkled about 2 in. above the level at which they are feeding, and then
covered by a couple of inches of soil. The cages of earth used in this
experiment were about 4 by 3% in. in size, and left open at the top. We
have yet to determine the distance that hydrocyanic gas will travel
vertically and horizontally on each side of 8 to 10 grain injections, and
what effect it may have on growing roots of cane.
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T awm of opinion that the poisonous nature of ealcium evanide wilt
not prove a serious drawback to its use in canefields, sinee it would not,
Iike Paris green or lead arsenate, &e., need to be dusted through the air,
hut simply buried underground. The paradichlor. machine being now
huilt for us by Massey-FHarris, for instance, should be just the right thing
for putting in caleinm eyanide. Being enclosed in an airtight container,
fumes from this insecticide could not reach the operator, who would
neither see nor smell it during its application to the soil. The granular
form of ealeinm cyanide would probably suit our purpose better than
the grade B dust, being more convenient to handle than the latter, and
perhaps evaporating over a longer period. The price of the former,
put up in 200-1b. drums, is 173 cents per Ib.

February to March 1924.
WeET WEATHER AFFECTING SO, FUMIGANTS.

Since reporting last month the wet season has set in, and during the
period 6th February to 12th March we have registered 16-28 in. of rain
at Meringa. Such conditions have necessarily interfered somewhat with
outside experimental work, porosity of the soil having been closed
against various methods of fumigation for combating cane-grubs, by
excess of moisture.

BISULPHIDE FUMIGATION

(GHT Time

Diagrammatie drawing of section through
goil above a cane-grub.
(A) Tuterstices between soil particles filled
with air, open for fumigation.

{(Photo., 2. Jarvis.)
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An instance of this was noticed on one of our experimental plots
near Cairns, the cane on which had been treated with paradichloy, 0
2nd February. Rain fell on the day following application of tha
chemical, and on seventeen subsequent days during that month, the totai
fall being 7-81 in. As a result of this downpour the fumes of para-
dichlor. from injections of & oz buried 4} in. deep were unable to
penetrate through the wet soil, so that when some of the cane on this
plot was examined on the 28th (25 days after injection) living grubg
were present under both check and treated stools. Owing to such
closing of the soil, the doses when dug up appeared to have lost very‘
little weight from evaporation. All the grubs unearthed (14 under a
check and 7 under a treated stool), consisted of second-stage albohirtum;
Should two or three weeks of dry weather supervene before the end
of April, the land in question may yet hecome open enough for thig
fumigant to peunetrate and kill a fair percentage of third-stage grubs
before they have had time to completely destroy the cane. 5

|BISULPHIDE FUMIGATION
WF?ONG Tive

BLuE COLGUR SHORS RANV-BATER FULLNG INTERSTICLS

(Photo., E. Jarvis.) (B) Interstices clogged with water, cloged

against fumigation.

It is worth noting that, during the time when paradichlor. ceases
to operate owing to wet eonditions, the quantity injeected does not
decrease, as this chemical is insoluble in water, but simply remains in
abeyance, as it were, for the time being, until excessive moisture has
drained away. Similarly, it is useless to apply earbon bisulphide to wet
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£
heavy class of soil, indeed, being often difficult to fumigate sueceesstully
unless well worked and thoroughly drained.

oround, more especially if this be of a clay or clay-loam nature; any
1

ExrERnMENTS WiTH CALCioM CYANIDE-——CONTINUED.

Mention was made last month that preliminary tests with this
deadly poison against caged grubs of albohirtum proved very encour-
aging. Having found it would kill grubs located just under injections,
a series of experiments were made to determine how far hydroeyanie
acid gas would travel laterally in the soil with fatal results. The cages
used contained about 144 cubice inches of soil, the poison being placed in
the centre of each cage and about 14 in. below the surface. In the first
experiment three cages were used, and a first-stage grub of alboharium
placed at opposite ends of each cage, 2 in. below and 2 in. to one side
of the poison. One of the grubs in each cake was prevented from moving
farther away from the injection by a vertical screen of wire gauze.

‘When examined 24 hours later, results were as follows:-—

Cage A.—Dose 15 grains of caleium cyanide; both grubs dead
in the position placed.

Cage B.—Dose 15 grains; grub imprisoned by wire gauze, dead;
other grub had moved to one side and was dead.

Cage C.—Dose 8 grains; both grubs dead, in original position.

In another experiment (22nd February), in which 15 grains of this
poison was buried 1% to 2 in. below the surface, second-stage grubs were
placed 4% in. from the injection laterally and 2 in. below same. When
examined about 20 hours later results were as follows:—

Cage D.—Both grubs dead, but had worked about half an inch
nearer to the surface.

Cage E.—Both grubs dead.

Cage F.—Omne grub had travelled into corner of cage and was
dead; the other sick, but still able to move its legs.

In a third experiment, conducted 25th February, second-stage grubs

of albohirtum were placed 2 in. under and 4% to 5 in. away from injec-
tions of 15 grains; and when examined 24 hours later results were as

foliows :—
Cage G.—DBoth grubs dead; one had moved an inch nearer the

poison, the other was in original position.
Cage H.—Both grubs dead ; had not moved from original position.
Cage J—DBoth grubs dead and soft; one had moved half an inch
nearer the poison.

Further experimentation and initial field-tests will be earried ous
this month (March), when it is hoped to study the effect of this poisonous
2as on growing cane-roots, &e.
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DICCER-WASP PARASITE

WASP. NAT. Size

+ Wasp Ece

BWites URew  Dec

Photo. of colaured diagram (5 ft. x 3 ft. 6 in.) showing the life-cycle of the
Digger-wasp Campsomeris tasmaniensis Sauss., drawn by B. W, U’Ren.
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(QUEENSLAND SCOLIID WASPS.

Referring to the cuestion of parasitic enemies of our various
gearabmid grubs, it will be of interest to mention that about nine
nabive species of scolild ov digger-wasp parasites occur in the Cairns
distriet; these being eclassed under the geneva Scolia, Campsomeris,
Discolia, and Tiphic. A single species of Lepidoderma, three of
Lepidiota, and one of dnoplognathus (which inelude the so-called grey-
back coekehafer, and ““Golden’ or ““‘Christmas’ beetles) are freely
parvasitized by wasps of Campsomeris tasmaniensis Sauss. and €. radule
b, The two most favoured hosts, however, ave L. albohirtum and
. irenchi.

Grubs nearing the end of the second instar appear to be readily
vietimised by these seoliids; wasps of average size often ovipositing,
for instance, on small second-stage frenchi, and conversely, females below
average size parasitizing big thivd-stage grubs of albohirtum.

Such readiness to oviposit, while naturally enhancing the economic
value of these wasps in Queensland, would increase the possibilities of
their usefsiiness in other countries into which they might at any time
he introduced to combat root-eating scarabwid grubs.

Campsomeris ferruginee Fab., our largest digger-wasp, measures
12 in. in length and nearly £ in. across the body, which is black with four
duli-veddish transverse bands on the abdomen, while the thorax, legs,
and front of head are thickly clothed with stout rust-coloured hairs.
This wasp probably attacks the grubs of our large species of Scarabaeidee.

O, carinifrons Turner, which is our smallest species of Campsomerss
(about § in. long), is uniformly black. Its abdomen is ornamented with
four bands composed of cream-coloured hairs, and the costal area of the
forewings is suffused with bright yellowish brown. This parasite may
prey on grubs of such genera as Neso, Haplonycha, &c., and possibly
those of our smaller species of Lepidiota.

Scolia formosa Guer. is a very handsome wasp of deep orange-
chrome colour, broadly barred with black on the abdomen. Tt is parasitie
on grubs of albohirtum, and perhaps those of other related Scarabmeide,
but has only once been bred here from the egg. The wasp measures
about 1% in. in length.
having a yellow pateh on the vertex (forehead), and iridescent pinkish-
brown wings.

S. werticalis Fabr. is a small black digger-wasp about % in. long,

Discolia soror Sm., a shining black wasp about the length of Scolia
formosa, but more slender, attacks grubs frequenting sandy soils, of
such genera as Anoplognathus and Dasygnathus. It is easily distin-
guished by the beauty of its smoky-brown wings, which flash with
iridescent metallic shades of deep purple and rich ultramarine blue.
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Tiphia intrudens Sm., although perhaps of little economic signj.
ficance at present, deserves passing notice on account of its close velatiq
ship to TWphia parallele Sm., which has proved such a useful parasite
against various white grubs in other sugar-growing countries.

March to April 1924.
BreepiNe Diaerr-Wasp PARasITES.
The work of breeding additional specimens of our scoliid wasps of
the genus Campsomeris for introducing into Java has been continued
during the present month, capture of these useful parasites and subge.
quent rearing of same in the laboratory having been successfully carried
out. Digger-wasps were scarce in canefields throughout February, which
was a dry month, but following on a fall of 5-62 in. of rain (from 3rd
to 9th March) they emerged freely, and on the 10th of that month 22
female wasps were captured without difficulty in about an hour. Thess
were induced to oviposit regularly each day; so that early in April we
were able to send a consignment of cocoons and larve to Prof. Leefmang
at Buitenzorg. E

The present season happens to be particularly favourable for th
class of control work, as grubs of Lepidiota frenchi, which are now in
the third instar and form one of the favourable hosts of Campsomeris,
are available this year for such purpose during January and February
while those of albohirtum are procurable as usual later on from Mareh
to May.

Various original ways of packing these parasites were tried, with
the object of reducing risk of injury during transit to a minmum. :

The consignment forwarded to Java this month consisted of 65 |
specimens, including intra-cocoon, larval, and pre-pupal stages of digge
wasps of the genus Campsomeris.

Nores ox 1HE Economic VALUE OF PARASITES.

Our growers have long believed that the introduction into Queens
land of some parasitic enemy of the grevback cockechafer would afford a
ready means of solving the cane-grub problem.

It should be remembered, however, that past experience has shown
that employment of this attractive means of control has succeeded best
when directed against insect pests that have obtained entrance into
country accidentally, and in which, being unchecked by their usual
parasitic and other enemies, they have found themselves able to increase
and multiply abnormally. Tt stands to reason, therefore, that the
control of such species would most likely be effected, in many cases,
merely by the introduction of those insect enemies which have always
limited their activities in the country from which such introduction
may have originated. The utilisation of parasitic insects in this way

27

Notes on Queensland Cane Insects and their Control. 2

dates back to about 1842 ; although, perhaps, the first notable success in
pocent times was achieved in 1889 by the introduction from Australia
into California of a small ““ladybird’™™ beetle called Novius cordinalis,
to control our so-called ““cottony cushion seale’” (Icerya purchasi Mask.),
which having found its way into the latter ecountry was working terrible
havoe in the eitrus orchards and defving all attempts at avtifieial control
measures.

Nearly 11,000 specimens of this useful little beetle were reported
as having been bred from the specimens first obtained from Australia
by the Department of Agriculture, and ultimately liberated in more
than 200 affected orchards in California, where they cleaned up the
eitrus trees so effectively that in less than twelve months this formidable
seale insect was held in complete subjeetion.

Similar useful work was performed also by this ladybird beetle in
New Zealand, and later in Portugal, where the cottony cushion scale,
having entered both countries, was fast ruining the orange groves.

Taking an instance of our own work in this direction, it may be
mentioned that the well-known tachinid fly parasite, which is a natural
enemy of the weevil-borer of cane in New Guinea, is at present being
bred in considerable numbers by our Bureau of Sugar KExperiment
Stations, and liberated among borer-affected cane in various sugar-
erowing districts of Queensland. Results derived from such liberations
bid fair to prove highly satisfactory, this parasite of the borer having
already been successfully established in many centres (see this report
under separate heading below). With regard to the possibilities of
useful control work being achieved by parasites introduced into Queens-
land in expectation of their subsequently attacking grubs of indigenous
species of cane-beetles, any success in this direction would necessarily
depend mainly on the degree of relationship between the two species
concerned, and incidentally on other natural factors too numerous to
touch on in a monthly report. Briefly, we know that many leaf-eating
insects, when removed from their natural habitat, are nevertheless able
to acquire new habits, and that a species, in order to persist and multiply,
will often strive to adapt itself to an unfamiliar dietary. Similarly,
parasitic insects, when unable to find their accustomed host, would for
the same reason be compelled either to accept the most fitting substitute
that chanced to offer, or face the alternative of failure to perpetuate
their species. Such adaptability, however, is by mno means rare
among highly organised hymenopterous insects like digger-wasps,
ichneumons, &e.

Tensctry oF Lire v CANE-GRUBS.
Laboratory experiments were carried out this month in order to
determine how long a third-stage grub of albohirtum (greyback) eould
remain alive under water, under such conditions as might arise when
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— Jow-lying river flats beeome completely submerged at flood time.  Kull-
sized grubs weve placed singly in test-tubes containing rain water, in
whieh, after struggling a few seconds, they sank to the bottow. About
PrLath LV, an hour later, all motion had ceased and they lay in doubled-up position

with legs widely extended. Grubs taken out of the water after intervals
of DY, 26, and 32 hours’ submergence ultimately recovered, while those
subjeeted to 40 hours’ immersion did not revive. In a second experiment
orubs were found to recover from a submergence of 41 hours; but others,
although regaining slight movement after 47 hours uuder water, did not
live more than three days. Again, others subjected to 66 hours’
immersion continued motionless for a time and then commenced to
decompose.  When first taken from the water all grubs felt cold and
stiff, the body, however, regaining its usual softness after an hour or so
i moist soil.

Breeping TacuiNi PirisiTes or Borer.

This branch of activity is being continued from month to month,
and parasites are emerging at present in our rearing-cages in fair
numbers. Latterly, most of these specimens have been females, some of
whieh were liberated this month at South Johnstone, while others are
being retained for breeding purposes. During the eooler months, libera-
tions will mostly take the form of breeding-boxes containing sticks
harbouring pupwx of this tachinid fly, from which the parasites will
emerge and breed naturally among borer-infested cane left by the grower
for this purpose. It is interesting to note that on a selection at
Mirriwinni, where these flies were released about three years ago, they
ave now thoroughly established; and upon visiting the place in July
1923, and again this month (March 1924), plenty of fly puparia were
discovered on each occasion in standing cane affected by weevil-borer.

Once established in this way the parasite will continue to do its
part, unless unthinkingly destroyed or severely checked by firing of the
trash throughout the area in which it is breeding.

CANE-GRUB INFESTATION.

It is early vet to state definitely the percentage of grub attack likely
to be experienced in the Cairns distriet. Up to the present the weather
has favoured growth of the cane, and formation of fresh roots to replace
those bitten through on grubby areas. During February and March
there have been eight intervals, varying from one to eight days, on which
rain has not fallen, the precipitation for these two months having
totalled 27-70 in. In spite of such welecome conditions, however, indica-
tions of the presence of grubs are to be seen at present (15th April) on
high voleanie canelands, being very noticcable over areas on which cane

Photo., E. Jurels and L. Burns. wag cut after flighting of the beetles.

ago of Campsomeris tasmaniensts Sauss.

L 7S rve, Cocoons, Pupa, and Im » ¢ S
B : : albolirtum Waterh., in earthern

on paralysed Grubs of Lepidoderma
eelle of hreeding-tray. (Nat. size.)

In some cases ratoons on such land are little more than 3 ft. high,
and heing already quite brown and drying up are practically worthless.
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3 aT-
Jiphis sacchari Zehn. on leaves of Sugar
. cane. (Nat. size.)

April to May 1924. .
g AprES ATTACKING SUGAR-CANE.
An interesting outbreak of the common plan

i ¢ March ; small patche
oecurred in the Babinda avea towards the middle of March ; small P

(terminating about 12th May)

t-louse, Aphis saccharty
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of varying extent being affeeted on several canefields bordering the
Russell River. This insect was first noticed by the writer on cane-leaves
cose to the Mulgrave River in 1914, and has been long known as a
pest of this crop in Java and elsewhere (see Bulletin No. 3 of this
3ureau, Entomological Division).

In Queensland, however, it iz kept well in cheek by numerous
parasitic and predaceous insects, so seldom effects serious damage, unless.
the increase of its enemies should happen to be adversely affected by
abnormal weather conditions. Being only 4% in. in length, and of much
the same colour as the foliage, they generally escape notice, although
congregating often in countless numbers, comprising specimens of tiny
larvae no bigger than the point of a pin, wingless viviparous females,
nymphs with rudimentary wings, and winged forms of both sexes.

Aphides are known to inerease abnormally during a prolonged spell
of warm dry weather. The rainfall for March and April this year has
peen one-third less than the usual amount for that period; while the
average shade temperature during thesc months has been 7849 deg.
Fahr., as against that of 75-57 deg. Fahr. for March and April of 1923.
Possibly these differences in rainfall and temperature may be responsible
in part for the present outbreak.

Soory Funaus oN CaNe LEAVES.
Early in April I was advised that the leaves of some cane at Moolaba

were turning black, as though attacked by a fungus, which was said
also to be checking growth of the affected stools.

The trouble, as I expected, was found to be due in the first instance
to the presence of Aphis sacchari; the blackening of the leaves, however,
being caused by a fungus (Capnodium sp.) known commonly as
“Smut,” ‘“Sooty Mould,”” ‘‘Fumagine,”” &e. This organism is not
parasitie, but merely grows on the surface of a sweetish secretion scattered
freely over the leaves by aphides while sucking the sap. Although of
secondary importance, this fungus certainly retards plant growth by
shutting out light from the cells, choking the stomata or breathing pores
of the leaf, and interfering with the natural escape of watery vapour,
&e.  Fortunately, by the end of April—most of the aphides having by
that time succumbed to the attacks of matural enemies—rain had
commenced to loosen and wash this fungus and honey-dew from the
foliage, allowing stunted stools a chance to recover normal activity.

Additional species of Aphidiide recorded by the writer in 1916 as
affecting cane at Gordonvale and Meringa include a large dull-yellow
globular aphis, noticed during late winter and early spring months
elnstered in small colonies on the basal portion of nnderground shoots or
buds of sets planted about 4 in. deep; and a slender pale-green species
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suffused with bluish grey on head and prothorax attacking the legye
both these aphides, however, being of minor. economic interegt
Bulletin No. 3 of this Office).

TactiNid Parasites EMERGING IN LARGE NUMBERS.

The last few weeks have proved particularly favourable fop 1';f
propagation of Ceromasia sphenophori. During the period Tth Apr
to 10th May (five weeks), the average shade temperature in our hreedine.
cages has been about T4-50 deg. Kahr., while only 6.44 in. of rain hav
fallen, the days having been mostly cloudy, with frequent light show
cool nights, and very little wind. On Tth April ten cane-sticks stoe
with 70 borer grubs were put into a breeding-cage containing about
parasites, and just five weeks later flies commenced to emerge freely from
these infected sticks. The cane used was half-grown Badila, stood
usual in moist soil; the holes made for insertion of the borer grubs be
slightly plugged with fibre from broken-up cocoons. The aho
mentioned weather conditions are evidently ideal for rearing of g
parasites'in confinement, since the canes used are able to retain thy
moisture, whereas under high temperatures a certain percentage of cang
that do not happen to root afresh are liable to become somewhat dm
and by shrinking slightly may affect normal development of the bore
grubs. Nearly 400 parasites appeared in the cage between the dates 1
to 15th May.

One hundred of these flies were forwarded at once to Macknade,

order to help on the work of breeding Ceromasia sphenophori, be
carried on by the Colonial Sugar Refining Company at Macknade MilL

0
i

GrUBS FROM THE HERBERT RIVER.

Advantage will be taken of our visit to thiy district to proe
samples of root-eating grubs of such cane-beetles as do not occur in om
more northern plantations as cane-pests. The species said to be injurin
cane on the Herbert River will probably prove to be either Anoplognath
punctulatus OlIff. or 4. smaragdinus Ohaus, the so-called ‘‘green beeﬂ
of that district, that is collected during the flighting season and sold foi
about 2s. 6d. per quart. Again, Anoplognathus frenchi may have to b
reckoned with as being destructive to cane in some degree. This speci
together with A. masterst Macl., feeds on the foliage of plants that oceul
commonly on the banks of the river at Halifax and Macknade; both
these beetles being very beautiful insects of a uniform metallic gold
golden-green colour.

We hope to obtain sufficient living grubs of the above species
¢nable them to be reared through to the pupal and imago stages; a
also acquire conclusive evidence as to which species, if any, attack canes
roots in the Herbert River district.
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Muscaroing Fungus Desrroving Cane-Gruss.

As mentioned in Entomological Hints for this month (May), the
green miseardine tungus (Metarrhizium anisoplice Xetsch. Sor.)- ;b in
evidence at present in our canefields; a small percentage of third-stage
grubs of albolirtum doubtless falling victims to this vegetable parasi{e.

Lumps of carth containing grubs killed by
Metarrhisium. Note the fungus strands
binding together the soil particles.

Grubs of albolirtum enveloped by fungus strands
of Metarrhizium anisoplice.

. One can now find either the mummified grubs entircly enerusted
with green spore-masses, or lamps of soil about the size of a hen s egg
bound together by fungus strands, whieh when broken open reveal the
remains of a dead grub more or less intermingled with the green spores
of Metarylizium. This entomogenous or insect-destroving funeus has
been recorded on many different hosts in other 0011i1tt';es, inacluding'
beetles, grasshoppers, froghoppers, digger-wasps, &e. )

s
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Prare V.

Photo., F.J. and A.N.B.

Scarabeid Grubs attacking Sugar-cane
(1) Xylotrupes austraticus Thoms.
(2) Lepidiota frenchi Black.
(3) Anoplognatlas boisduwvali Boisd.
(4) Dasygnathus australis-dejeani Mael.

in Queensland. (Nat. size.)
(5) Lepidiota caudata Black.
(6) Lepidiote consobrina Gir.
(7) Lepidiota froggatti Macl.
(Y Lepidoderma albohirtum Waterh,
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In the Cairns district we have noticed it affecting the grubs of
several speeles of Searabweidar attacking sugar-cane, as well as the common
weevil-borer  Rhabdocnemis obscurus Boisd., and killing larvas and
imagines of our digger-wasps, Campsomeris tasmanicnsis Sauss. and
(. raciila Fabr, The possibilities of this fungus as a controlling factor
against the cane-borer are being investigated at present. and we hope te
he able later to report favourably in this conneetion.

May to June 1924.

LiserarioNn oF TacuiNiD Friss.

Mention was made in my last monthly report of a big emergence ol
tachinid flies at our laboratory early in May, 100 of which were sent
to the Macknade Mill for distribution among borer-infested cane. These
fies carried well in glass tubes measuring 9 by 14 in., stopped with a wad
of moistened cotton wool; food being provided during the journey in the
shape of small wafers of freshly cut sugar-cane. They were liberated
Ly Mr. G. Bates about 14 miles below the mill in a block ot stauncdover
Clark’s Seedling.

VeGETABLE PARASITE OF TACHINID FLIvs.

Towards the end of May the entomogenous fungus Empuse sp.
appeared in a large breeding-cage containing about 300 specimens of
(‘eromasia splhenophori. Several dead flies were observed on the 21st
instant adhering in the characteristic attitude to mosquito netting, leaves,
&e., which upon removal to a damp chamber quickly developed a luxuriant
growth of the conidiophores of this interesting genus. The spores or
conidia, when ejected, are able, when coming into contact with healthy
tachinids during favourable atmospheric conditions, te germinate and
destroy them in a few hours.

Cane-Grues oF THE HERRERT River DIsTRIOT.

‘Wishing to ascertain which speecies of our Scarabwida are destructive
to eane-roots around Macknade, ploughs were followed on various selec-
tions, but, unfortunately, grubs brought to the surface in this way proved
to be those of the common greyback (Lepidoderma albohirtum Water-
house), the ¢‘Christmas Beetle”” (Anoplognathus boisduvali Boisd.),
Lepidiota rothei Blackb., and Dasygnathus australis-dejeani Mael.; all
of which oceur more or less plentifully in canefields of the (fairns distriet.
I was hoping to come upon grubs of the so-called ¢‘Green Beetle”” of the
Herbert River farmers, imagines of which are often collected during the
flighting season and paid for at the rate of about 2s. per quart. This
species is perhaps dnoplognathus mastersi Mael., a lovely metallic
greenish-gold beetle about # in. long. Tt is said to feed on the leaves of
Commersonia echinata, and on bamboo. Possibly, however, the grubs of



26 Notes on Queensland Cane Insects and their Control,

either A. punctulatus OlLift. or smaragdinus Ohaus, the beetles of both
of which are bright green, may be injurious to cane; the latter specieg:
having indeed been found frequently eating the foliage of Hibiscyg
tiliaceus growing freely along the banks of the river. T am inclineg
to think smaragdinus, whiclt is of a brilliant green colour, will ultimate]
prove to be the species In question, as mastersi is unifornly golden, tha
greenish flush not being sufficiently mavked to attract attention at fipgg -
sight.  The term “*Golden Beetle,”” used by Burdekin growers for one. 3
of their cockehafers, is evidently applied there to the species we call
““Christimas  Beetle’” in the Cairns  district—viz., Anoplognathys
boisdurali Boisd.

AL N Burns.

Caleium Cyanide, (flaked form). (Nat. size.)

From data now to hand it may be gathered that albohirfum does
most of the damage to cane on the Herbert; boisduvali coming second in
ceconomic importance, and then australis-dejeani. The occurrence ot
grubs of the last-mentioned species on seven different selections near
Macknade is somewhat surprising, since this beetle, like other related
dynastids, is known to subsist principally on vegetable débris, humus, &e.
In the Cairns district it is a minor pest of cane, while boisduvali comes
about third in importanece, and Lepidiota frenchi Blackb. second.
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ExrerIMENTS WiTil CALctUM CYANIDE—CONTINUED.
Following on our first experiments last February with this insecticicl
—aceounts of which were published in previous monthly reports (see
o Australian Sugar Journal,”” vol. xv., p. 708, and xvi., p. 66)—investiga-
tion of the possibilities of this form of eyanide as a controlling factor
against cane-grubs has been continued at our lahoratory.

It may be mentioned here that calecium cyanide, when acted upon
by watery vapour in the air, generates hydrocyanic acid gas; the residue
left in the soil after evaporation being ordinary slaked lime. The former
is a well-known and exceedingly deadly fumigant.

Since reporting last I have received samples of the nodular and
flaked forms of this insecticide, the latter of which, being cleaner to
handle and taking longer to evaporate than the powder and other forms,
appears the most suitable for our purpose.

During last - April, thirty-six cages of moist soil, each containing
a single third-stage grub of albohirtum, were treated with from 8 to 12
erains per cage of flaked calcinm eyanide, placed about 3 in. above tha
grubs. When examined 24 hours later all specimens were found to be
guite dead, and a strong odour of eyanide still pervaded the soil. A dose
of 10 grains applied 1 ft. apart on both sides of the cane-rows works out
at about 30 1b. of the insecticide per acre; and if found effective in field
practice it would be cheaper than either paradichlor. or carbon bisulphide.

Preliminary tests were applied during May to determine the effect
of caleium cyanide on growing cane-roots. Up to the present the outlook
in this connection looks promising. Three cane-stools about 1 ft. high
growing in the open were injected on each side with 20-grain doses of
the flaked form, placed 6 in. from stools and 3 in. deep. This double
dose (at rate of 60 1b. per acre) had no effect whatever either on the
leaves or growth of these plants.

Later, in a field experiment carried out on 16th June, four young
plants of Badila from 9 to 12 in. high were treated with 40-grain doses
(20 grains on each side), 6 in. from plants, and sprinkled in the soil at a
depth of 6 in., each dose occuping a space of about 8 sq. in. The next
four plants in the same row were left as controls; while four plants
adjoining this check received similar treatment as to application, but
60-grain doses per plant. When examined 48 hours later, both the
growth and appearance of treated and control stools were found perfectly
normal; and no odour of cyanide could be detected in soil around
injections. Again, when looked at 8 days after treatment all plants in
this row (both treated and control stools) had made equal growth.

SUccEss oF PARADICHLOR. AS A GRUB FUMIGANT. .
The various experiment plots treated with paradichlor. this season
have again vielded interesting data. Although grubs have not beem
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Prate VI

Photo., B. Jarvis.

North-west end of Experiment Plot injeeted with Paradichlor. on Mr. E. €. Farl's
estate at Worze, showing contrast between the treated area and the grub-eaten
stools of cane alongside to the right hand. A plan of this plot is shown at A,
on Plate VII. (Photo. taken about six months after injection of the
fumigant. )
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very plentiful anywhere, some of these plots were laid out in orub-
infested canefields.  On suceh areas the stools on Dblocks t].’vzltmi Jast
January with this fumigant have remained standing ereet and perfectly
green, in marked contrast to cane on adjoining check-plots which
commenced to go yellow about two months ago, and in some cases has
fallen over. Mueh of this grub-eaten cane would have died altogether,
had not intermittent showers and cloudy weather enabled it to produce 1
few fresh roots and heavt-leaves.

On plots of Badila, D. 1135, and Clark’s Seedling free from grub
attack, which weve injected with varying doses of »aradiehlor. (% to
1 oz.), testing its action on the growth of young ratoon and plant eane,
the result in all cases demonstrated that this fumigant does not in any
way injure the plants, there being no difterence whatever in height or
colour between rows of treated and cheeck stools.

The above results, obtained in more or less striking degree during
this season and last vear wherever grubs have been present, afford
conelusive proof of the insecticidal value of parvadichlor. as a remedy
for this cane-pest.

When, as was the case last April, stools that had been injected with
Loz, doses could be plainly seen, three months after application of tha
chemical, from a distance of a quarter of a mile standing out as dark-
green strips amongst the yellow grub-eaten cane, one is forced to believe
the fumigant used to be the controlling agent.

June to July 1924.
SpeCIAL PROGRESS REPORT.
To the Director,
Bureau of Sugar Experiment Stations.
Sm.—1I have to submit the following report dealing with control of
the grub stages of our greyback cane-bectle, Lepidodcrma albolirium
‘Waterhouse.

In a previous report (May to June 1923), the results of certain
experiments carried out at Meringa and on the Greenhill Estate with
paradichlorobenzene proved highly satisfactory (see ‘‘Queensland Agri-
cultural Journal,”” vol. xx., p. 15; and ‘‘Australian Sugar Journal,”
vol. xv., p. 235) ; but, with view to obtaining further data in this connec-
tion, fifteen additional experiment plots were laid out during Deeember
to January last at Woree, Highleigh, Freshwater, Sawmill Pocket,
Aloomba, Meringa, and Hambledon.

The cane treated embraced both plant and ratoon crops of Badila,
D. 1135, and Clark’s Seedling ; my object being to test the action of this
fumigant not only on searabaid grubs, but also on the rooting system and
ultimate growth of the stools.
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Prare VII.
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Diagrammatic Sketch-plans of Experiment Plots fumigated with
Paradichlor. to destroy Cane-grubs.
(A) Variety D. 1185 at Woree; (B) Badila at Freshwater;
(C) Clark’s Seedling at Aloomba.

Note.

Cane on treated plots is unaffected by grubs. Grub damage
is indicated by dark shadowing.
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Doses varying from ¢ to 4 oz. were buried at an average depth of
4% in.; injections being made from 12 to 18 in. apart, and about 6 in.
from centre of stools.

Conclusive Proof of the Efficiency of Paradichlor. as ¢ Fumigant for
Cane-Grubs.

The Woree Experiment Plot.—The cane on grub-infested areas
commenced to turn yellow and fall over towards the end of March last;
such damage, however, not being widely distributed, but oceurring for
the most part in large patches of varying extent.

At this time, the plot of D. 1135 treated with paradichlor. at Woree
on 18th December (August planting) could be plainly noticed from a
hillside more than a quarter of a mile distant standing out as a dark-
green strip amongst the surrounding rapidly yellowing cane.

Naturally this contrast became more noticeable as the season
advanced and additional grub-eaten stools on the check-plot collapsed
and fell over.

‘When visited by the writer on 17th June practically all untreated
stools coming within this grubby area were to be seen lying on the
ground ; while those on the fumigated plot (a strip 272 ft. long by 20 ft.
wide) presented an unbroken dark-green wall of cane about 8 ft. 6 in.
high. This standing cane was best observed from among the prostrate
stools on the north-west check-plot—indicated by position of arrow on
accompanying plan (page 40)—which being mostly dewn, and no higher
than one’s knees, permitted a side view of the treated strip. A splendid
demonstration of the effectiveness of such fumigation occurred at the
north-west end of the plot, where grubs had destroyed the cane all around
this portion (as shown on accompanying plan at X); this injury
coming butt-up against the treated stools, which had remained untouched
and of a normal green colour, while cane on the strmken area presented
the appearance shown on Plate V1.

Freshwater Experiment Plot.—This plot of Badila, consisting of
15 acre—late July planting—was injected on 301511 January; two rows
of 3 chains length receiving ¢ oz. and three rows 1 oz. of paradichlor.

The soil was inclined to be stony, and at the time of injecting
was moist and in good condition for treatment, while the cane was then
well out of hand. When visited on 2nd July (about five months subse-
quent to injecting) the treated plot was found unaffected by grubs,
which, however, had severely damaged control ratoon plants on the
southern side (see sketech plan B).

Stools on the northern check-plot were also more or less grub-eaten;
while those at the eastern side, which had been badly attacked, had all
gone over. At this point, where the fallen cane stopped short against
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the treated strip the contrast was most remarkable, affording conclusiye
proof of the efficiency of paradichlor. as a grub destroyer. This plot
was doubly interesting from the faet of its having shown that 4-oz. doses
were suffielent to kill the grubs, there being no pereeptible ditfereree |
between rows treated with ¢ oz, and those receiving double that amount,

Aloombae Ereperiment Plot—This consisted of & acre of Clark’s
Seedling, which was injected 29th January, the cane at the time being
about 5 ft. high. One-third of this area was given & oz and the
remainder 4 oz. injections.

Although grubs did not chance to oveur in sufficient numbers to
kill the cane, their presence was revealed during the dry weather experi-
enced in April and May ; at which time the cane growing on check-plots
adjoining each side of the treated strip was observed to turn yellow
and manifest decided evidence of grub injury. Such infestation,
although for the most part confined to a large patch at the eastern end
(sce sketeh plan) was enough to show the contrast between treated and
check stools, the former of which remained perfectly green and unatfected
by grubs throughout the season, while stools forming the check areas on
each side of the treated plot, although kept alive during the remainder
of the season by intermittent showers, failed to regain their normal
colour.

In each of the above-mentioned districts, the experiment plots

the insecticidal action of paradichlor. on root-eating cane-grubs; and,
had the season been a dry one accompanied by greater infestation, all

cane standmg alone amidst the general Tuin.

Fumigation with Paradichlor. does not Injure the Cane.

It was instructive to note that in canefields free from grub attack
the stools on treated and control plots were of uniform height, colour
and general appearance, proving that such fumigation had not in any
way affected normal development of the stools. On a plot of D. 1135 at
Highleigh, indeed, the grower was of opinion that, although no decided

evidence of grub injury could be noticed either on the treated or check?r

plots, cane on the former appeared to be slightly higher than that on the

o

untreated portions. Upon comparing the length of sticks from these
i

plots while they lay in the field after cutting, this difference in tonnage

was quite appreciable. Unless growth of some of these stools outside
the treated area had, in reality, been slightly checked by grubs, we have -

no alternative but to assume that paradichlor., like carbon bisulphide
may stimulate growth of the cane by destroying certain injurions soi
bacteria.

vy
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In view of the faet that an application of the former fumigant
operates throughout a period about forty times the length of that
oceupied beneficially after an injection of cavrbon bisulphide, sneh an
assumption iy not at all unieasonahle.

ArrorcarioNn AND (oS OF PARADICHLOR.

During 1922 to 1923 the price of this fumigant in its crude and
refined forms has varied from about £1 18s. to £5 10s. per ewt., the
latest quotation from Sydney (June 1924) being £1 19s. The u),xt ot
material for treating an acre with %-oz. doges of paradichlor., placed
1% in. apart on each side of the eane-rows, would not exceed £2, while
the same dose injected at intervals of 12 in. would eost (according to
the latest quotation) £3 per acre.

With the wmachine proposed to be manufactured under my direetion
by Massey-Iarris and Co. for putting paradichlor. into the soil (sec
“Australian Sugar Journal,”” vol. xv., p. T08, March 1924), one man
and a horse could fumigate from 3 to 4 acres a day; so that the cost of
such application would not exceed 10s. per acre.

Uses OF PARADICHLOR.

In all probability paradichlor. will ultimately come into general
favour as a fumigant for destroying root-eating grubs of various
economic insects, and at the present time is being largely used for
fighting beetles, &ec., attacking stored produects, larva of moth-borers,
white-ants in houses, &e.

The following advantages of this fuinigant as a controlling factor
against subterranean insects are very brietly enumerated:—

(1) TIts influence continues operative during a prolonged period,
extending from six to eight weeks or more.

(2) It 13 not objectionable to handle, not poisonous, and non-
inflammable.

(8) It is insoluble in water, and accordingly unaffected by wet
weather.

Paradichlor. is marketed in the form of irregular small lumps,
nodules, or granules of variable size, and of a colour ranging from
whitish or light yellowish grey to pale greenish vellow. Tt dissolves very
readily in chloroform, carbon bisulphide, ether, &ec.

A liquid form (ortho-dichlor.) can he obtained at a cheaper rate
than the para. compound, but unfortunately the former evaporates
completely in about a couple of days after application to the soil. Again,
when nodules of paradichlor. are dissolved in such liguid media, which
is then injected into the ground, any reerystallisation of this chemical
taking place would mecessarily comsist only of exceedingly minute
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crystals, which being separate one from another amopgst the Spil particleg
would evaporate completely in about the same time taken by Ol‘thov
dichlorobenzene.

Thus, it becomes advantageous to inject the paradichlor. f-onn o
this compound, and also to employ large nodt'lles, fumes from which wi !
be operative during a period of from six to eight weeks. :

In the experiment plots fumigated last year with my injector, .th(f’ A
paradichlor. used in these experiments was first passed th.rough a siey
having a mesh of # in. The insolubility Qf these crystals in water Is of
course greatly in its favour, since dur.lng wet weather evaporation
practically ceases, becoming operative again as soon as excess of moistu
has drained away.

WHEN TO APPLY PARADICHLOR.

the rows, such land may remain closed against passage of thg fum
until the end of the season, in which case an erroneous impression maj
get around to the effect that paradichlor. will not kill eane-grubs.

cane.

Injection was in this case followed almost at once by a precipi-
tation of 14 in. of rain during the next eleven days.

The cane on t

unearthed were alive.

About a couple of months after application, howeve.r, \Yhen exce
of moisture had commenced to drain away, another examination of the :
plots made on 31st May revealed a mortality of about 50 per c.eri:ci..o
grubs present; ten of these treated stools when dug u? yie (
collectively twenty-three living and twenty-four dead grubs 92;)'}
‘““Queensland Agricultural Journal,”” vol. xx., p- 3763 November 1¢ 3
The best time, then, to apply this fumigant is during Dee.ember }?IL
January, commencing directly greybacks appear on the wing, lw ;G
usually occurs some time in November. Durmg. the“se two mont live
ground is generally in fit condition for such fumigation, and, more e
one is able at this time of year to get among cane and work the grou A
without risk of damaging the young erop.

In addition to the influence exercised by soil porosity, evaporati
of this chemical is also affected by degrees of temperature. Our averag ;
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shade heat during December and January is about 83 deg. Fahr,, which,
combined with suitable soil conditions, permits of very free evaporation
of the fumes of paradichlor.

During experimentation at Gordonvale in 1915 the writer observed
that, in dry weather, 4-oz doses injected in light voleanic soil at 2
depth of 7 in., and subjected to an average temperature of 69 deg.
Itahr., lost nearly 50 per cent. in weight during a period of fifteen days;
but did not quite disappear until the end of six weeks,

Soil under cane-stools treated 5th Mareh smelt
dichlor. on 8th May-—three weeks after complete evaporation of the
crystals—from which fact we may assume that a limited area of such
contaminated soil, comprising, say, a strip of land 1 ft. wide, would
continue to be repellent against further invasion until such odour became
less decided.

strongly of para-

On open soils, during dry summer weather, 1-0z. injections are not
likely to entirely evaporate in less than from five to six weeks, but
seven to eight weeks may be taken as the period of continuous evapora-

tion for most soils during average climatic conditions.

When freely exposed to air and daylight, however, on my office
table, it was found that T 0z. of the crushed crystals took about fifteen
days to completely evaporate, under an average shade temperature of
84 deg. Fahr.

How wo InJrcT PARADICITLOR.

This is accomplished either with a hand injector or a machine, the
latter mode being, of course, desirable when treating large areas. All
of our experiment plots, excepting one at Kamma, have been fumigated
with a hand injector designed by the writer to meet the need for treating
small areas of land with insecticides of a dry or crystalline nature. This
applianee, which is simple and inexpensive, wonld be very servieeable
in orchards for fumigating fruit-trees to destroy rost-boring beetles,
wire worms, &e. The machine experimented with in this connection
falluded to under the heading ““Cost of Paradichlor.”” in this report)
does not actually inject, but buries uniform Jdoses of the chemiecal at
regular intervals along the rows of eane,

The fumes given off from thege crystals are harmless to human
beings and domestic animals, and, being about five times heavier than
air, work downwards among the interstices between soil particles.
Injection, therefore, should be made about an inch above the level at
which grubs are found to be working.  Although the vapour as a whole
naturally tends to sink in this way, a proportion of the fumes are also
drawn towards the surface during the process of evaporation of moisture
by the sun.  Growers should remember that paradichlor. when acted
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ipon by the air does not deliquesee, but very gradnally volatilises, thus
allowing the gas ample time in which to impregnate the entive strip
oF goil occupied by the main roots of the cane-stools.

Crude and cheaper forms of this chemical appear just as effective
against cane-grubs as the rvefined qualities.  One of these crude forms,
when opened up upon arrival heve, was found to be quite moist, and of a
pale greenish yellow colour. while the fumes given off, in addition to
possessing the usual ehavactevistie pungeney, enitted an odonr distantly
resembling that of burnt sugar. Although such moisture soon vaporises,
the sngary smell has vemained unnalteved after a lapse of move than
(W0 vears.

WORK WITH PARADICHLOR, IN AMERICA.

Tt is interesting to note that in 1915, while the present writer was
conducting first experiments with this fumigant againsgt canc-grubs at
(ordonvale laboratory, it so chanced that control work was also being
commenced at the same time, with this chemical and other toxic gases,
Ly the Bureau of Entomology at Washington, in hopes of diseovering
some means of combating larva of the peach-bover (Hgeria exitiosa),
an inseet causing injury eaeh vear amouuting to 6,000,000 dols.

As a result of these experiments, carried out during several seasons,
AMr. E. P. Blakeslee clearly demonstrated that paradichlor., when
properly used, was unifornly effective against the peach-borer; and in a
recent publication issued by the United States Department of Agri-
culture (Farmers” Bulletin No. 1246) he states as follows:—

“There has now been accumulated a sufficient body of
experience, based on large-scale commercial use, and further
experiments by the Bureau and others, prineipally the New Jersey
Experiment Station, to show that a practical economic method of
control has been found for this heretofore invulnerable pest.”’

Reverting to our own experiments with paradichlor., we also are now
it a position to announce that the worst insect enemy of the Queensland
cane-grower-—the dreaded greyhack cockehafer (Lepidoderma albohirtum
Waterh.)—has at last received a severe blow, the economie significance
of which will doubtless be far-reaching, and cannot fail to be ultimately
realised by all who are aware of the tremendouns annual loss to our sugar
industry (awounting, it has been estimated, to tens of thousands of
pounds sterling) due to the ravages of this well-known cane-beetle.

August to September 1924,
Cavcrom CvaNtE VERSUS Cane-GRUBR.

Additional data in connection with the possibilities of hydroeyanic
acid as a fumigant against scarabaid larvae have been obiained this
wonth  (supplementary to that already reported in the ‘“ Australian
Sagar Journal,”” vol. xv., p. 708; xvi., pp. 66, 325).
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In a previous report it was stated that a dose of 60 graing of calcium
cyanide (30 grains on each side of the plant) did not injure young
cane-shoots from 12 t¢ 18 in. high.

ATE TN ~ C. . - c e -
Prave I Continuing these field tests, further injections of from 80 to 200

grains per plant were administered between the dates 25th June to
21st July (6 in. from centre of plants and 6 in. deep), without harmiul
effect on cane so treated. When examining these plots on 6th September
(47 days later), plants that had received 120 and 200 grain doses
were found to be quite normal, and appeared to have made better growth
if anything than control plants alongside in the same row.

QueenslandBureau of Sugar Expsrimental Stations

Insect Enemies of Cane Pests

The above experiments were intended as a crucial test, in ovder to
make absolutely sure this poisonous gas would not damage growing
cane-roots. Now, in laboratory experiments conducted last February
against grubs confined in cages of soil, we secured a mortality of 100 per
cent. from injections of only 15 grains. Assuming, therefore, that in
field practice even double this quantity (30 grains) should be required
to destroy all grubs under a stool, we could still, if necessary, apply more
than ten times that amount per stool without injury to the cane.

We may gather from data already obtained that this fumigant is
well worthy of future study and experimentation as a possible controlling
agent against erubs of our greyback cockchafer,

The cost of treating an acre with calcium cyanide flakes works out
at about £2 15s., which would allow for injection of 8,580 stools with
doses of 30 grains per stool.

Fremrivg THE SUGAR-CANE TERMITE.

The white-ant problem on the Burdekin is receiving attention at
our hands, the activities of the large termite Mastotermes darwiniensis
Frogg. having caused considerable anxiety of late to growers at
Jarvisfield and elsewhere.

We are experimenting at present along two lines of control, both
of which are yielding encouraging results, and may warrant our carrying
out field tests later on. The most promising of these is fumigation of
the soil with paradichlor. at planting time, or directly the young shoots
appear above ground. Such injection would undouhtedly protect sets
from invasion by this pest, by rendering earth around the roots repellent
throughout a strip of soil 2 or 3 ft. in width, during a period of at
least two months.  This would allow stools to become well established

and better able to resist attacks that might come later on.
Photo., A. N. Eurns.
Show-cases, containing Hymenoptf?rous and Dipt
of Queensland (lane-grabs.

erous Enemies

(1) Fumigation with Paradichior.

On 26th August an experiment was carried out to determine the
effect of paradichlor. on larval and soldier forms of Mastotermes
darwinicnsis Frogg. Twelve cages of moist soil, each containing fifty

D
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T
white-ants buvied about 3 in. deep alongside a small section of cane

B

five with {4 -0z. doses of erude paradichlor., while twe cages were useq

sticl, were prepared; five of these cages being treated with -0z, anq

as controls. The fumigant was buried about 2 in. above the termites,

Photo., G. Baies.

Portion of Cane-stick harbouring specimens
of Mastotermes darwiniensis Frogg.
(Nat. size.)

Four days later, upon examining two of the cages given the smaller
dose, 25 termites were found to be in a moribund condition, and the
remainder dead. An examination of three cages that had received the
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higger dose showed all termites dead, some being in an advanced
stage of decomposition. Inspection of the remaining six cages on
2ud September (one week from date of application of fumigant) gave a
mortality of 100 per cent., while white-ants in eontrols remained perfectly
normal.

This experiment was rvepeated with very similar vesults on
9th September, twenty treated and five control cages being used, each
containing 20 specimens of Termes meridionalis. This species was more
quickly affected by fumes of paradichlor. than darwinicnsis; most of the
workers, soldiers, and nymphs of the former being found dead forty-
eight hours after application of the s -oz. dose.

(2) Dipping Sets in Arsenical Solutions.

The chief arsenicals being tested here at present for controlling
white-ants are lead arsenate and arsenate of copper. The former,
qlthough less deadly, has the advantage of being much cheaper and not
so dangerous to handle. TFour strengths of lead arsenate were tested,
viz., from 1 to 4 1b. of the poison in 24 gallons of water.

Short pieces of cane-stick, after immersion in the various solutions
and well shaken about to ensure an even wetting of all portions, wera
first allowed to dry and then placed in cages of soil, each containing
five specimens of Termes meridionalis. Sets were placed 2 in. from
bottom of cages, and the termites an inch below these buried pieces of
cane. A couple of cages of the 1 Ib. in 24 gallons water, and two cages
of the 2 1b. in 24 gallons, were examined after a lapse of four days, when
all of the white-ants in these cages were found to be dead. The
remaining sixteen cages were opened up after a further interval of four
days, with exactly similar results, every termite being dead; while all
those in the five control cages were alive and healthy.

The above-mentioned results appavently indicate that the termites
in each cage had worked towards and discovered the sets, and then
attempted to eat or tunnel into them.

CaNE PEsTS oF BURDERIN DISTRICT.

This distriet was visited last August in order that control work
might be instituted against cane-grubs and other insect pests, that
during the past season have done rather serious damage to cane in
certain localities. An assistant was instructed to proceed to Ayr, and,
in collaboration with the secretary of the Lower Burdekin Pest
Destruction Board, carry out fumigation work with carbon bisulphide
against grubs of the greyback cockchafer, and at the same time test the
effect of this fumigant upon the large white-ant Mastotermes darwiniensis
Frogg.
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Grubs had finished feeding but had not pupated, and were located

at depths varying from 4 to 18 in. Rows of cane measuring collectively -

a length of about 10 chains were fumigated on one farm where the Soil

was of a sandy-loam chavacter. Injeetions of carbon bisulphide wopa
made from 12 to 18 in. apart and 9 in. deep, just above the grubs that
were lying at an average depth of 10 in. from the surface. Twenty-foup
hours after application of this fumigant, six stools were dug up from

a row where injections were 12 in. apart, and yielded grubs at depthg
of 8, 6, 13, 12, 10, 12, 12, 7, 10, and 14 in., all being dead. Five stools
from a row where injections had been made 18 in. apart yielded grubs

at depths of 8, 12, 11, 16, 8, 18, 9, 8, 16, and 14 in., all of which were

dead.

The ravages of the large white-ant were of a serious nature on
some farms. Cane planted in May and during July and August was

reported as being very subject to attack, and on low-lying alluvial flats

this pest was observed damaging both young and old cane. On a 5-acre
block of Badila, situated along the bank of a creck cleared in 1913,
where termites have been troublesome for the last three vears, the
proprietor estimates a loss this season of about 10 tons per acre. Note.—
Growers should refer to the heading ‘‘ Fighting the Sugar-cane Termite”’
in another portion of the present report.

Fumigation of termite-infested stools was carried out on one of
the cane-farms, by applying the bisulphide on each side of some affected
rows of cane; while injections of 1 dr. 55 min. were put in 4 in. from
plants, 4 in. deep, and 12 in. apart. When digging under stools a few
hours after application, all the termites unearthed were dead; but a
couple of days later, when digging up treated stools, live termites were
found in every case, and no odour of bisulphide could be detected in the
soil. This may have been due to fresh invasion of these stools by
termites located outside the fumigated strip, since fumes from this
insecticide are not deadly for much longer than twenty-four hours after
application in some classes of soil, especially during dry weather when
the ground is very open for fumigation. On the other hand, it is
possible for many of the white-ants to escape the influence of such
treatment, owing to failure of the fumes to penetrate into closed tunnels,
&e., in the sets or bhasal portions of stools.

The large moth-borer%ecurred rather plentifully in young shoots of
ratoon and plant eane. Various other insect pests of minor economie
importance were observed during our visit to this distriet.

September to October 1924.
Resunrs or Past EXPERIMENTATION,
Reviewing the cane-grub situation by the light of comprehensive
data obtained during research work continued for the past ten years,
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we are now in a position to state that in the writer’s opinion our chict
offender, the well-known greyback cockehafer, is best controlled during
the larval and imago stages of development.

As a result of carcful counsideration of the nwmerous methods of
combating the various life-cycle phases of this pest, I may state that
those applieable to the grub have proved the most promising up to the
present. Such control methods can, if desired, be practised throughout
a period of from two to three months, while these larvie are passing
through their first and sccond instars, before they have been able to
appreciably damage the cane; moreover, the grower has the satisfaction
of knowing that destruction of the grubs attacking any particular crop
in December and January (after disappearance of the beetles) means
that any cane so treated is certain to yield maximum results, since no
additional infestation of grubs can possibly ocecur until the following
year.

Commenting on the various remedial measures outlined in a previous
monthly report, for March 1915 (‘“Australian Sugar Journal,”’ vol. vii.,
pp. 140-41), it may be stated that, while one or two of these still offer
a wide field for future research, the following stand out as being well
within the reach of our cane-growers:—

(3) Collecting grubs by hand wherever practicable, both from
behind ploughs and under trash in wet weather.

(4) Fumigation of the soil with a gas deadly to animal life, but
having, if possible, a stimulating effect on vegetation.

(8) Encouraging vigorous root development and conditions
favourable to conservation of moisture, by judicious
manuring and thorough cultivation.

(10) Maintaining the soil in a friable state, and free from weeds
throughout the growing season.

It is encouraging to be able to announce that investigations carried
out during the last couple of years regarding the possibilities of measure
No. 4 have yielded positive results, both in laboratory and field work,
and might now be said to have arrived at a focus, as it were ; fumigation
of the grubs during their first and second instars having been accorded
chief place.

Carbon bisulphide has been used for many years in our Northern
canefields, and when applied intelligently and at the right time good
results appear to have followed. Its use, however, instead of becoming
more general, has decreased of late owing to various causes that need
not be diseussed here. In some other sugar-growing countries, Porto
Rico for example, where it was used in 1918 for combating grubs of
Phyllophaga and Phytalus, it proved disappointing, and when doses
exceeding 12-5 c.c. were employed was found %o injure the cane,
“‘stunting its growth and often killing the plant.”’
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Prate X,

Photo., BE.J. and A.B.

Dingrammatic drawing of Third-stage Grubs of L. albohirtum devouring basal
portion of eane-stools, during April and May.
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Up to the present our experiments with soil fumigants have shiown
that parvadichlor. is entitled to take first place as a comtrolling agent
against the grubs of our principal cane-beetle. Caleinum eyanide is likely
to prove equally effective; laboratory tests on grubs confined in cages
of soil having given startling results. No definite opinion, however, can
be given until this fumigant has been experimented with in the field.

Nareran Coxtrol Crecking NuMericAn INcrease oF CANE-BEETLES.
The past scason has proved a lucrative one for our Northern cane-
growers, insect pests having on the whole given little or mo trouble.
This. as stated in my Annual Report for 1923-24 (the following extract
from which may interest cane-farmers) is owing mainly to the novmal
activities of our greyback having been restricted by adverse climatic
conditions experienced in the Cairns and Babinda districts during the
last two years.
~*Such check was due in both seasons to the occurrence of dry
weather throughout the period September to January, while this
inseet was passing through its pupal and imago stages. These
beetles usually emerge in October, remaining, however, in their-
subterranean pupal chambers for three or four weeks, until
thundershowers—which generally arrive about the middle of
November—have moistened the hard, dry soil sufficiently to
enable them to tunnel to the surface.”’

Unless rain chances to fall before the first or second week in
December, countless numbers must inevitably perish through inability
to reach the feeding-trees. In 1922 the total rainfall for Cairns district
during a period of five months, September to January, was 7-65 in.,
while the average precipitation for that period was 34 in. To make
matters worse for the imprisoned beetles, 10 points only were recorded
in November instead of 413 points, the usual average for that month;
and during December of the same year 197 points as against the average
of 919 points. These two months, which happen to cover the most
critical period in the life-eycle of this pest, should have yielded collec-
tively a precipitation of 13-32 in. instead of only 207 in.

In 1923, although the situation was a little easier, abnormally dry
conditions again operated as an additional check on the numerical
increase of this cockchafer, before it could recover from the setback
experienced the preceding year. The rainfall was 15.73 in. collectively
for the similar period of five months (September to January), as against
the average of 3342 in.

During November of 1923, however, which may be considered one
of the most critical months for this speeies, only 60 points were recorded
instead of the average of 403 points; while, to make matters worse,
beetles had appeared in the pupal chambers during September, owing to
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Prare XIT.

B. Jarvis, del.
Diagrammatic drawing of mode of Oviposition of L. albohirtum; showing eggs in
egg-chamber, being laid, and swelling prior to hatching; also first and second
instars of grub.
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grubs having transformed earlier than usual. Thus, a want of sufficient
rain in November proved a far greater check on these beetles than would
have been the case had pupation of the grubs ocecurred at the usual
time of year.

It is well to bear in mind that when normal seasons again prevail
there is every likelihood of this destructive cane-beetle manifesting its
maximum activity ; more particularly in those districts where practical
control measures such as collecting the grubs and beetles have been
altogether abandoned.

October to November 1924,
Resvrr oF ExPERIMENT PrLors AT WOREE.

Through the courtesy of Mr. E. C. Earl, these experiment plots
were allowed to stand for about a fortnight after the surrounding cane
in the paddock had been harvested. When finally cut on 18th September,
the erop being then thirteen months old, it was loaded on different
trucks in order that cane from the treated and check plots might be
weighed separately at the Hambledon Mill.

As a result of figures supplied by the Colonial Sugar Refining
Company, it may interest growers to learn that the area ({ acre)
fumigated with paradichlor. yielded 3-410 tons of cane, equal to 27-208
tons per acre; while the grub-affected cane from the check-plot of similar
area weighed 1.755 tons, representing 14.032 tons per acre. Thus we
find from the above figures that a gain of an additional 13-428 tons of
cane per acre was secured as a direct result of this treatment.

It must not be overlooked that inereased tonnage is not the sole
benefit one derives from a control measure of this nature, since destruc-
tion of the grubs under plant-cane means also the development of healthy
ratoons for the following season.

A large percentage of grub-eaten plants on our check-plot at Woree
were praetically out of the ground, holding merely by two or three
roots, which, although able in some cases to keep such sticks alive, could
not supply sufficient nourishment for any additional growth, or prevent
the gradual drying up of affected canes.

DrGriEES OF GRUB-INFESTATION.
Fortunately the grubs in this paddock at Woree last season were
confined to large patches of varying extent, such infestation causing
some of the stools to collapse in places, but not being severe enough to

totally destroy them. Such conditions prevailed in the vieinity of our

experiment plots. During really bad seasons grubs will sometimes kill
half-grown stools of cane by literally eating them out of the ground.
Tn such cases no amount of subsequent rain can keep the plants alive,
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and in a few days every leaf is brown and dead. This calamitous sta
of things happens occasionally to Badila growing on light friable goj
By using paradichlor. it should be possible to grow good grops of Badj
where at present only uncertain crops of D. 1135 are béing obtained,

CoNTROLLING GRUBS BY MEANS OF CULTURAL OPERATIONS,

The influence of cultivation in connection with cane-grub conty

has been briefly touched on from time to time in my early vepor
although up to the present the various field operations caleulated
reduce grub infestation have not been enumerated collectively. Tt may
be well, thereforc, to mention a few common-sense means of combat
this pest during its early larval condition, when oceurring on sm
areas known from past experience to be liable to infestation :—

(1) Try to have the soil between cane-rows loosened up an
free from weeds by the time greybacks appear on the win
maintaining such cultural conditions for at least one mon:
from date of emergence of the beetles. :

By so doing one takes advantage of a habit common to cockehafers,
ovipositing by preference in undisturbed ground, the hard surface
which affords a kind of fulerwm, enabling the beetle to easily maint
its correct position, assumed while digging in. A surface consisting
loose particules is not so readily entered, such soil naturally tending
impede progress of the insect by continually falling into its tu
during the process of excavation.

(2) Work the soil close to cane-rows while grubs are in the
instar, and quite small. This period, which commences abo
a month after first appearance of the beetles, occupies fr
five to six weeks. ;

Advantage may thus be taken of the habit common to first-stage gr
of albohirtum, of feeding close to the surface within 3 to 6 in. of ca:
stools. This position brings them within reach of agricultural imy
ments, and, by stirring a strip of so0il about 12 in. wide as close to st
as one can go with safety, many of these small grubs will be kil
since those sustaining minor injuries due to compression of the s
jars, abrasions, &ec., usually die a few days later. Planet Junior imp
ments are suitable for such work, and it would pay the farmer to rup
through a small patch several times in the manner described above |
intervals of a few days.
(3) Encourage vigorous root development and conditions favour-
able to conservation of moisture, by judicious manuring an

thorough cultivation.
Such fieldwork not only ensures an inereased yield of cane, but has

decided influence also on any third-stage grubs that may be presel
during the month of February on land where the cane-leaves have o
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met between the rows. Stools surrounded during this period by a dense
mass of fibrous feeding roots—such as one finds near the surface in well
worked and manured soils vich in humus—sutfer less danger as a rule
from grubs than is likely to occur among poorly cultivated eane. These
upper roots are generally the first to be devoured, and, unless an
infestation chances to be severe, vigorous stools in rich, well-worked
soils ave able to make additional roots almost fast enough to take the
place of those being eaten. Grubs ave very fond of these tender,
succulent roots, and generally finish every one before attacking those
lower down which supply moisture to the plant, and being stout and
cord-like enable the stools to get a firm grip of the ground.

I have previously pointed out (Bulletin No. 17, p. 57) that larve
of our greyback are not primarily humus-feeders to the extent often
presumed by growers and others, but subsist very largely on living
vegetable tissue; hence the habit noticed above common to its first-stage
grubs, of feeding near the surface on young, fibrous cane-voots. Humus,
however, while helping to keep the top soil in good mechanical condition
for retention of moisture during hot weather, has an influence, indirectly,
upon grub activity; since, by promoting abundant developmeni of
surface roots, attack on the more vital lower and basal roots is often
delayed long enough to save destruction of the crop.

(4) Keep fallow land reserved for early planting free frora weeds
during December to January, while cockchafer beetles ars
engaged in egg-laying.

A luxuriant growth of vegetation between the rows is strongly attractive
to egg-laden females of albohirtum and frenchi, which usually oviposit
during December and January. Grubs of the greyback attain full
growth in the space of about six months (January to June), pupating
as a rule from July to September.

Those of Lepidiota frenchi, on the other hand, remain in the larval
stage for nearly a year longer, both second and third stage grubs of
this species being procurable during winter months; damage to cane,
however, occurring every second year when the majority of its larvee are
in the third instar and fully grown. This cockchafer oviposits freely on
grass land or among weeds, with the result that, when ploughing for an
early crop, the grubs from eggs laid in such situations, being about five
mwonths old and still small, are often overlooked or allowed to remain
in the so0il. As a matter of fact, however, these young larvee have still
about a year to pass before pupating, during which time they are able to
cause appreciable injury; moreover, after such infested land has been
planted and the weeds destroyed, they are necessarily obliged to subsist
alnmost entirely on the roots of the cane.
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November to December 1924.
APPEARANCE OF CANE-BEETLES.

Cane-beetles (Lepidoderma a[bolzvirt.um Waterh.) have et.ner_ged in
considerable numbers this season, and, Judglqg: by dat.a ‘?})tallncd) ?:om
Highleigh, Hambledon, Woree, and other localities, dzm'lagi )to)uz;ml, I.‘Orn
grubs of this pest is likely to be greater than that experienced c‘uung
?ho 1922-23 seazon. At the present time (12t11 Deeez'nbe%') ,thi eggg of
albohirtum which, in distriets where 3 tc? 6 in. of rain w et; l\;gmte?ed
about the middle of that month, were 'la_ld about the'e;nd of 1 ’ovenmer
are now commencing to hatch out, and 1r)1 such localities the 1§§111taxlF
grubs will be found in the first stage of growth from the middle of
December to middle to January.

How mo DisTINGUISH INSTARS OoF (GRUB. 4

Larve of the greyback may be distinguished at a glance dumlng Ehelr

first instar by their small size, since they then measure gnz from 3

1 to & in. in length across the doubled-up bgdy;.the head bel}ab.n?:er 3

;uoreﬂthan % in. wide. Later on, after mogltug into thglseci)m h1n51a.r, 1
they are from £ to 1% in. in length longitudinally, while the head is

then 4 in. in width.

4 ey ] "i
of the various instars, altering only when a grub moults or casts its skin

After the second moult, for example, the head attaing its maximum

width, viz., ¢ in., never growing larger; although a grub dur.ing th;: 3
perioci occ;1pied by its third instar more than doubles the size anfl
weight of its body. Growers would do well to make a mental note o
these head widths of %, 2, and £ in.

WaeNn 10 FuMicare CANE-GRUBS.

Second-stage grubs of albolirtum will probably be feeding this

season until the middle of Ifebruary; so that, in the event of weather

igati il, grub-infested
conditions proving favourable for fumigation of the soil, grub-inf :

cane land could be treated up to the end of that month. Having experi-

rai set in
enced a rather wet December, the so-called rainy season may n}ot S ‘L
as early as usual, in which case the ground might not, as often happens,

be too wet for such fumigation throughout February.

Cane-Boring LONGICORN BEETLE.

In connection with the work of breeding tachinid fly parasites of ‘

. tle-
Rhabdocnemis, larvee of what appeared to be another species of beetle

borer tunnelling in cane-sticks infested by the. fornfler insect were broug:;
to light. The first of these larvae, found at Highleigh last year, happen :
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to be in standing cane, and when bred to the imago condition proved
to be that of Prosoplus misellus Pasc., one of the Cerambycidie or
longicorns; a little beetle only ¢ in. long, dark-brown in colour, obseurely
blotched with grey, and wtih its antennae scareely as long as the body.
‘When placed in a cage confaining a piece of fresh cane, it did not,
however, attempt to bore into this, and ultimately died without having
entered the stick.  Additional examples were subsequently colleeted by
Mr. Bates, both at Macknade and Proser

pine, in old, fermenting cane-
sticks.

AN INTERESTING INSECT Posp OF SUGAR-CANE.

On 20th November a beetle-borer of cane was brought under my
notice by Mr. Forace MeGuigan, of Sawwill Pocket, who had observed
that a small pateh of hig young ratoons from 10 to 15 in. high were
affected by wome strange or unfamiliar insect pest, the tiny larve of
which were discovered by him boring inside the shoots, cansing death
of the central leaves. Examination of such infested ratoons, submitted
by him for my Inspection, revealed the bresence externally of tiny,

cleanly cut holes % in. in diameter, pierced in the sides of shoots from
1 to 3 or more inches above ground level,

Buried among this débris in the first shoot examined was a plump
pinkish-white grub about 3.50 mm. long by 1 mm. in width, which, like
many coleopterous larve, was able when removed to crawl rather quickly
over the ground on the ventral surface of its body,

Specimens of these larve were transferred to healthy cane-shoots,
into which they soon commenced to bore. Nine days later they left the

cane and burrowed into moist soil in the bottom of their breeding-cages,
In order to pupate.

Strange to record, a few days after discovery of this insect, the
presence at Proserpine of a pest doing very similar damage to young
plant cane at Kelsey Creek and Waterson was brought under notice of
this experiment station by Mr. G. Bates.

At Proserpine these grubs are said to attack the eyes of cane-sets,
tunnelling also into the newly sprouted shoots beiow ground when only
a few inches long. During August and September thirty or more
specimens are reported to have been found under a single stool of cane.

The species in question proved in bhoth cases to be Rhyparida
norosa Jac., belonging to the Chrysomelidzx, a Tamily which includes &
vast number of small leaf-eating beetles, very many of which—such as
our well-known species of Aulacophora attacking eucurbitaccous plants,
or Monolepta, Nisotra, and other genera affecting fruit trees, &ec.—are of
sreat economic importance. Tt will be ywol] to mention here that this
species has previously been recorded by the writer ag being a leaf-eating
and cane-boring insect (““Queensland Agrienltural Journal,”’ vol. xiii.,
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B. Jarvis, del.
(1) EBhyparida morosa Jac (nat. size). .
(2) The same, magnified. (&) Labrum of same; (B) mandible
of same, magnified.
(8) Larva of same, magnified.

p. 274). Although described for the first time as a cane-pest 1n 1915_
(Bulletin No. 3 of this Office), the larvee of Rhyparida .mo»rosa, Ja.c. weie-
not found until five years later. This oceurred whilst studyuz%"dt €
economy of our smaller moth-borers, when one out of many ea&
hearts’’ examined was seen to contain a coleopterous larva that ha 1
eaten a central tunnel in the base of a cane-shoot.

This grub was
placed in a breeding-cage, and on 95th January (nine days later)
transformed into the beetle condition.

At the same time several speci-
mens of the larvee were discovered by the W}*iter tunnelling ‘in thei‘
succulent basal portion of stems of blady-grass (Imperate a'r:u,mlm(bcg?a).
at Pyramid. Upon tearing off the loose, brown b.asal sheathing of t ese
affected stems, @ hole in the side about % in. 1n dmm.eter was exposgdl‘{o;
view, out of which, before many seconds, a larva, if at home, usnally
emerged hastily, tail foremost, and endeavoured to escape.

help of its spined tail and several transverse TOws of abdominal bristleS‘?
this larva is able to erawl rather quickly over level ground. ]

This very common little beetle is about 1 in. long, of convex shape,
and uniformiy black and shining, oceasionally with a bronze tint. It§
head is concealed nearly to the eyes in the prothorax, and the antenn i
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arve reddish brown with eleven joints of about equal length, the first being
lighter in colour, more slender, and less hairy than the remainder. The
prothorax and elytra are punctulate, the former irregularly and finely,
the latter coarsely, with the punctures avranged in curved lines as
indicated on page 62, Fig 2; scutellum semi-civeular. Length of body
6 mm., greatest width 4 mm. During the heat of the day these beetles
may be found resting deep down between unfolding heart-leaves of eanc,
and feeding openly on the leaves of bladyv-grass.

After learning of the oceurrence of this beetle at Proserpine I was
surprised to receive additional specimens of the larvie of a Chrysomelid
heetle from Mr. T. J. McMillan, seeretary of the Queensiand Producers’
Association at Stone River, in the ITerbert distriet, reported to be
damaging young plant-cane. Unfortunately, however, these specimens,
which were probably examples of R. morosa, were too much damaged by
ants, after receipt of same, for identification of the specics.

To receive complaints regarding this little cane-pest from no less
than three widely separated distriets during a period of less than a
month appeared at first sight somewhat disconcerting. Possibly, how-
ever, certain of our growers, having taken notice of the publication of
our Monthly Hints about cane insects, may have been on the lookout for
indications of moth-borers in their yonng cane, the presence of which
heing betrayed by ‘‘dead hearts’ swould naturally lead in time to the
discovery of the little beetle-borer in question, which causes injury of a
similar appearance.

Rhyparide morose is not likely to become a serious cane-pest in the
future. Headlands, however, should be kept free from blady-grass, as
when this is allowed to grow close to cane-rows these beetles are liable
to invade such plantations, and in some cases may gradually acquire a
iiking for the foliage of sugar-cane,
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INDEX.
A. PAGR
Acacia, Species of, oceurring on Grub-inf-ested. Arez?: .. .. ..
ygeria exitiosa, Paradichlor. effective against, in U.S.A. n
Al'oomba Experiment Plot treated with Para:dlchlor. .. .. . 4 3
Anomala australasice, 15mergence of, at Meringa .. .. .. .. 15
wathus boisdurali—
fl'wlji%ﬂo”éf Third in importance as a Cane-pest in Cairns District .. 368
Called “ Golden Beetle” by Burdekin Cane-growers .. .. 36
Girubs of, attacked by Native Digger-wasps .. .. .. 25
Occurring in Herbert River District .. .. . . .. 35
Second in Economic Importance on the Herbert .. .. .. 36
Anoplognathus frenchi, Possible Occurrence of, at Macl;r:mde .. SR 3
Anoplognathus mastersi said to occur at Macknade and Halifax .. .. 32, 3?, 3
Anoplognathus punctulatus, Possible Occurrence of, on Herbert .. .. 32,3 :
Anoplognathus smaragdinus, Possible Occurrence of, on Herbert .. 32,36

Aphidiide, two Species of, affecting Cane at Gordonvale

Aphis sacchari—
Infesting Cane at Babinda = .
Kept in check by numerous Insect Engmles .. ..
Prolonged Drought Conditions favouring Increase of

Arsenate of Copper— )
Compared with Calcium Cyanide for Grubs ..

Tn Dust Sprays against Cane-beetles ..
Used against M astotermes

Arsenious Acid—
In Poison-bait for Mastotermes ..
Mixed with Molasses for White-ants .
Aulacophora attacking Cucubitaceous Plants ..

B.

Badila Cane not Injured by Fumes of Paradichlm’(?benzene
Can be grown on Grubby Land by using Parac}lchlor.
Bamboo said to be eaten by Ano plognathus masterst
Beetles dried as Poultry Food .
Bisulphide of Carbon (see Carbor} Bisulphide).
Blady Grass (see Imperata arundinacea). )
Breeding-boxes for distributing Pupe of C.eroma.sw
Burdekin District, Experimentation in, against Grubs and Termites

C.
Cairns District—Situation, Rainfall, Temperature, and Flora of Forest
Country supporting Cane-beetles .. .. .. .. ..

Calcium Cyanide—
Experiments with .. ..
Caged Grubs killed by few Grains of
Cost of Treatment with, per acre
Distance travelled laterally by Fumes of .. ..
Doses of 200 Grains applied per Stool without Injury to the Cane

20, 23, 37, 47
37
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(aleium Cyanide—continued. PAGE.
Ltfect of, on Cane-grubs .. . 23
Eftect of, on growing Cane-roots .. .. 37, 49
Has no Injurious Btfect on Growth of Sugar-cane 37
Likely to prove Iiffective against Cane-grubs .. 55
Mode of applying same to Stools .. .. o 21
(fumpsomeris carinifrons, description of, and probable Hosts 25
(fampsomeris ferruginea, description of, and probable Hosts 25
‘ampsomeris radula attacked by Muscardine Fungus 35
Destroying Grubs of albohirtum and frenchi 25
('R psomeris tasmaniensis
Attacked by Green Muscardine Fungus 35
Breeding Specimens of, for Java .. .. " is .. 26
Destroying Grubs of Lepidiota, Lepidoderma, and dnoplognathus . . 25
Intra-cocoon, Larval, and Pre-pupal Stages of 26
Photo. of Diagram showing Life-cycle Stages of 24
(Cane Stools Infested by Aphis sacchari at Babinda .. 30
Cane-beetles (see Lepidoderma).
Cane-borer (see Rhabdochemis).
(tane Crops, Tonnage per Acre obtained from Scrub Lands 5
(‘ane Grub—
Control of .. .. .. .. 5,7,10, 20, 23, 37, 47, 52, 53, 57, 58, 59, 60
Common-sense Methods of Controlling of .. .. .. 58, 59
Control of (see Lepidoderma).
Degrees of Infestation of, on Woree Experiment Plots 57
Expected to cause much Damage in 1924 18
Field Investigations regarding Growth of 19
Photographs of, from Nature .. .. 34
Species of, Occurring in Herbert River District 32, 35
Stools Eaten out of Ground by .. .. 57
Cane Pests of Minor Economic Importance, Plate VIII. 46
Cane Sets, Protection of, against Mastotermes .. .. 49, 51
Cane Stools, able to replace Roots eaten by Scarabeeid Grubs 29
Capnodium sp.—
On Cane-leaves Infested by Aphides .. .. .. .. 31
Not a Parasite, but growing on Exudation from Aphides .. 31
Carbon Bisulphide— ’
Able to Penetrate Walls of Pupal Cells of albohirtum 12
Advisability of Early Application of .. .. . 22
Doses exceeding 125 c.c. found to Injure Cane in Porto Rico 53
Effect of, on Pupse of albobhirtum .. .. .. 11,12
Fumigation with, aganst Phyllophaga and Fhytalus . 53
Unsuitable for Application to Heavy Clay Soils 23
Used against Mastotermes darwiniensis . 14
Used for Dissolving Paradichlor. .. .. .. 43
Used against Cane-grubs and White-ants in Burdekin District 52
Cerambycide, Family of Wood-boring Beetles 60, 61°
Ceromasia sphenophori—
Boxes containing Puparia of, Established at South Johnstone . 9
Breeding-boxes, Number of Puparia of Ceromasia contained in 17
Destroyed by Entomogenous Fungus .. . .. .. 35
Emerging in Large Numbers during April and May 1924 32
Good Effects in North Queensland from Liberation of 27
Introduced Originally from New Guinea 27
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Ceromasia sphenophori—eontinued.
Liberation of, at—
Cloondi, Highleigh, and Mount Sophia
Macknade
South Jolmstone
Method of—
Breeding of, in Cages at Laboratory
Conveying same into Canefields
Number of Puparia of. in Sticks taken flom Bxeedmw cages
Recovery of Puparia of, in Standing Cane
Successful Establishment of, in Canefields at 1 \Ieummm
Chloroform. Pavadichlor. dissolved in . ..
Christmas Beetle (see -Lnoplognathus boisduvali).
Chrysomelidee, various Species of, Destructive to Sugar-cane
Clark’s Seedling Cane not injured by Fumes from Paradichlor.
Cockehafer Beetle (see Lepidoderma albokirtum, Lepidiota, &c.).
Collecting Cane-beetles

Commersonia echinata, repox‘ted Food pla.nt of 1noploz/n(zthus maote:m ..
5,7, 10,11, 12, 15, 18, 20, 23, 26, 27, 33, 35,
37, 39 41, 42, 47, 51, 55, 57,58, 5

Control of (frevback Cane-beetle

Copper Arsenate (see Arsenate of Copper).
Cultural Operations Affecting Increase of Cane-gr ubs

D.

Dasygnatbus australis-dejecni—
A Cane Pest of Minor Economic Importance in Cairns District
Girubs of, attacked by Native Digger-wasps
Occurring in Herbert River District .
Possibly an Important Cane Insect on the Herbelt
D. 1135, Variety of Cane not Injured by Fumes of Pmadlchlor.
Digger-wasps (see Scoliide).
Discolia soror attacking Grubs of Dasygnathus and Anoplognathus
Dried Grubs of albohirtum, Value of, as Food for Poultry ..
Drought Conditions, Effect of, on Greyback Cane-beetles . .
Dust Sprays. used against Cane-beetles at Laboratory ..

E.

Empusa sp. Attacking Tachinid Fly Parasite
Entomogenous Fungus (see Empusa).
Entomological Show Exhibit sent to Ingham
Ephysteris chersea Occurring Freely at Banna
Ether, use of, for Dissolving Paradichlor. .. .. ..
Bucalyptus Occurring on Forest Land Supportmfr Cane- 0‘1‘.1b5
Eutermes fumigatus Attacking Cane Sets
Experiment Plots Istablished in Canefields

F.

Ficus, Species of the Gienus occurring on Grub-infested Forest Land

Field Experiments
Flora, Variation of, on Forest and Serub Lands . ..
Trenchi (see Lepidiota).

Freshwater Experiment Plot, Sketch Plan of

TFumagine (see Capnodium).
Fumigants, Action of, in Soil Affected by Wet Weather .. ..

5,7,10, 11, 18, 19, 22, 37, 38, 39, 40, 41, 42, 44, 49, 5

PAGE

12,13

43
3

5,
52,

1308
"5,7,10, 11, 12, 18, 19, 22, 37, 38,
39, 40, 41, 42, 45, 47, 49, 52, 57

Notes on Queensland Cane Tnsects and iheir Conirol. 67
G.
(telechiidie (see [ physteris). CPAGE.
“ (tolden Beetle” (see .Anoplognathus boisduwrali).
“ (GGreen Beetle’ (see .Adnoplognathis smaragdinus).
Cireen Muscardine Fungus (see Metarrhizium).
Urevback Cane-beetle (see Lepidoderma).
Ctrubs of Greyback Coclkchafer—
Dried as Poultry Food, and Eaten readily by Insectivorous Bivds .. 9
Value of, for Feeding Caged Birds 9
{Cteub Pest (see Lepidoderma albohirtwm).
H.
Hand Injector, for applying Dry Fumigants to Soil in Canefields 5,19, 44
Very useful to Orchardists b 45
Haplonycha, Grubs of, probably attacked by Dig; wer-wasps 25
Herbert River Farmers’ League, Annual Show .. 8
Heteronyx sp. occurring at Meringa 15
Herbert River District, Insect Fauna of Oaneﬁelds of . 32,35
Hibiscus tiliaceus, possible Food-plant of Anoplognathus smar agdmus .. 36
Highleigh Experiment Plot, possible Manurial Value of Paradichior. 42
High Lands liable to Grub Infestation 29
Humus Enriching Scrub Lands .. .. .. N . 5
Hydrocyanic Acid Gas—
Effect of, on Cane-grubs . . 20,21, 23, 37
Distance travelled by Fumes of, in Lateral Dlrectxon 23
I.
Icerya purchasi controlled by Novius cardinalis 27
Imperata arundinacea, Food-plant of Rhyparida morosa .. 62
Injector for Dry Fumigants, for use in Canefields and Orchards 5,19
Insect Enemies of Cane Pests, Photo. of .. 48
Insect Fauna, Variation of, in Forest and Scrub Lands 5
Introduction of Digger-wasps into Queensland 26
L.
Large Moth-borer (see Phragmatiphila).
Lead Arsenate—
Cane Sets Poisoned with, against Attacks of Mastotermes 51
In Dust Sprays applied to Foliage of Feedmg-trees of Oockchafer 15
Used as a Spray for Cane-beetles .. . .. .. .. 15
Lepidiota frenchi—
Advantage derived from Clean Fallow during Period of Egg-laying .. 59
Control of Grubs in Cages with Calcium Cyanide .. 20
Duration of Larval Condition of .. .. .. 59
Grubs of—
A Favourite Host of Campsomeris .. .. .. .. 26
Destroyed by Native Digger-wasps .. .. R 25
Larve of—
Mistaken for those of albohirtum .. . 59
Found in association with those of albohirtum 59
Third-stage Grubs of, Feeding amongst Cane-roots 19
35

Lepidiota rothei found in Herbert River District .. ..
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Lepidoderma albohirtum—

Annual Loss to the Sugar Industry caused by

Beetles of—
Aftected by Adverse Climatic Conditions
Imprisoned in the Soil .
Well Adapted for Aerial Tmnsportatlon
Best controlled during its Larval and Tmago Stages ..
Caleium Cyanide Tested against Girubs of, in the Laboratory
Clane-sticks Baten into by Grubs after falling down
Collecting Grubs by Hand Recommended
Control Methods against Grub considered most promising
Control of Lepidoderma albohirtum—
TFighting Beetle Stage of —
(A) Collecting the Beetles—
Advocated as being an Efficient Remedial Measure
Anoplognathus smaragdinus collected on the Herbert
Danger attending Neglect of
Obtained from Feeding-trees for StudV of OV1pos1t10n

(B) Poisoning Food-plants of—
Arsenical Dust Sprays applied to Ficus pilosa ..

(C) Chemotropism as a Controlling Factor—
Influence on, of Aromas associated with Economy of

(D) Natural Control—
Checking Numerical Increase of Cane-beetles
Rainfall an Influencing Factor in Control of

(E) Trap Trees—
Poisoning Favourite Food-plants of the Beetles

Controlling Egg Stage of—
(F) Cultural Conditions—
Advantages of Clean Fallow during Oviposition of. .
Effect of Cultivation on, during Period of Egg-laying

Control of Grub Condition—-
(G) Cultural Operations—
Affecting Control of Cane-grubs ..
Importance of thorough Cultivation on .. .. ..
Recommendations regarding Manuring, &ec. . ..

(H) Fumigation of Ground—
Calcium Cyanide used against ..
Paradichlor. an Efficient Fumigant (see Paradichlor.).
Preferably with Substance of a Manurial Value ..

{I) Hand Collecting of Grubs—
From behind Ploughs, and from under Trash in Wet Season

(J) Introduction of Parasites—
Proposed Introduction of Scoliid Wasps from Java

(K) Natural Control of Grub—
Destroyed by Mefarrhizium Fungus
Effect on, of Drought Conditions .
Indigenous Parasites Attacking Cane- grubs
Killed by Prolonged Submergence in Water
Depth and Position in Soil of Pupze of .. .. ..
Difference in—
Number, per Pound, between Dried and Fresh Grubs of ..
Weight of, between Male and Female Beetles

20, 21, 23, 87, 47,49
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Lepidoderma albohirtum—continued. PAGE.
Digger-wasps attacking Grubs of 25. 26
Duration of Pupal Condition of 59
Effect—
Of Natural Check on Numerical Increase of Beetles of 13
On Grubs of, from prolonged Submergence in Water 27, 28
On, of Early Transformation of Grubs to Pupal State 55, 57
Egg-laden Female Beetles deterred from Egg-laving 10,18
Emergence of—
At Highleigh and Meringa in 1923 15
Beetles Delayed owing to want of Rain .. 10
Erroneous Belief regarding Subterranean VIovements of Grub\ of .. 30
Fumigation of Grubs during First and Second Instars advocated 53
Greyback Cane-beetle brought under Effective Control +7
Grubs of—
Destroved by Metarrhizium Fungus 33
Dried as Poultry Food 9
Occurring with those of frenchi 19
Not primarily Humus Feeders 59
Occurring in Herbert River District 35
Instars of Grub of, how to Distinguish same . 60
Length of Time passed by Beetles of, in Feeding- ‘mees 10
Most Critical Period of Life-cycle of .. 55
Numerical Increase of, Checked by Drought Condmons 55
Oviposition of Greyback Cane-beetle, Photo. of 56
Photo. of Third-stage Grubs of, Destroying Fallen Cane- bthkS 54
Pupa of, Killed by Carbon Bisulphide 11
Subterranean Activity preceding Emergence of Beetles of 15
Tenacity of Life in Cane-grubs . 27
Thorough Cultivation and Manuring Aﬁectmo Grubs of 53
Various Remedial Measures against 53
Weather Conditions Affecting Egg Stage of 18
Liperathrus sp. occurring at Meringa .. 15
Longicorn Beetle (see Prosoplus miscellus).
M.
Mastotermes darwiniensis—
Arsenic and Molasses said to be Hffectual against .. 14
Control Measures against . 14, 49
Economic Importance of, in Burdekm sttnct 13, 14
Early Planted Cane very liable to be Attacked by 52
Laboratory Experiments against, with Paradichlor. 49
Paradichlor. as a Fumigant against . 49
““ Mealy-back > Cockchafer (see Lepidoderma albohzrtum)
Melaleuca, Species of, occurring on CGirub-infested Forest Country 5
Melolonthide (see Lepidoderma, Lepidiota, Liparethrus).
Meringa Experiment Plots . 5,7,11,19
Metarrhizium anisoplice destroying Grubb of albohw tum .. 33
Monolepta, Plant-eating Beetle, affecting various Fruit Trees .. 61
Monthly Reports of Division of Entomology, deahng with Control of Cane
Pests .. .. .. .. . .. 5
Moth-borers of Cane .. 52
Muscardine Fungus (see M etauhz"z,um amsoplug)
Museum at Meringa Laboratory, Internal Glimpse into 16
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N.
Natural Enemies of Insects, Protection and Introduction of

Neso flavipennis, Possible Host of Clampsomeris carinifrons

N isotra Destructive to Foliage of Fruit Trees

Novius cardinalis—
Controlling Icerya purchasi . .. .. .. ..
Introduced into California and New Zealand from Australia

0.
Orthodiehlorobenzene—
Cheaper than Paradichlor.
Rate of Evaporation of
Paradichlorobenzene— P.

Action of—

Arrested by Wet Conditions . .. .

Impaired when Nodules Dissolved in Liquids
Advisability of Barly Application of .. ..
Advantage of, for Controlling Subterranean Insects
Adverse Climatic Conditions not Fatal to Success of
Appearance and Colour of Granules and Nodules of
As a Deterrent against Oviposition of albohirtum
Best Methods for Injecting of ..
Cost of, for Fumigating Canefields .. .. .
Cheap or Crude Forms of, found LEffective against Grubs
Does not Injure Cane-plants .. .. .. .. .. ..
Effective against Ageria exitiosa in America
Employment of Minimum Doses of .. .. .. ..
Entitled to First Place for Control of Grubs of albohirtum
Experimentation with, in Burdekin District . .
Experiments with

In America .. .. .. . .
Tumes of, Five Times Heavier than Air .. ..
Hand Injector, for Applying Paradichlor. to Cane Land ..
Influence of Soil Porosity and Temperature on Evaporation of ..
Injection of Nodules of, recommended
Insolubility of, in Water, an Advantage

5, 7, 10, 18,

Machine for Field Application of .. .. ..

Method of Injecting of, in Canefields . .. . .-
Possible Effect of, on Soil Bacteria .. .. ..
Rate of Evaporation of .. .. . .. .. 7,
Should be applied to Moist but Open Soil .. .. ..
Successful Fumigation with, despite Unfavourable Conditions ..
Success of, as a Grub Fumigant .. .. .. 37, 39,
Summary of Control of Grubs with, on Meringa Plots ..

Thought to possess Manurial Value .. ..

Used against Mastotermes darwiniensis attacking Cane
Parasites—(See Ceromasia, Campsomeris, Scolia, Tiphia, Discolia).

Of Weevil-borer of Cane (see Rhabdocnemis).
Paris Green (see Arsenate of Copper).
Peach Borer (see Hgeria ewitiosa).
Phragmatiphila truncaia occurring in Burdekin District . . .. ..
Phyllophaga, Species of, Combated by use of Carbon Bisulphide .. ..
Phytalus, Species of, Combated by use of Carbon Bisulphide ..
Plant-eating Beetles (see Rhyparida Morosa).
Plant Lice (see Aphis sacchari).
Poison Baits used against Mastotermes darwiniensis .. .. ..

PAGH,

11, 18,19
55
49
19, 317, 41

22, 44
19, 43, 45
5,19, 43
41288
11, 43, 45
1

41, 42, 47
5,7

52
53
53
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Prosoplus miscelius— -
Boring Sticks of Sugar-cane .. L. .. . é(?“ﬂ;—
Occurring at Highleigh, Proserpine. and Macknade .. ’ 61
R.
2atoon Crops-—
Number of, obtained from Rich River Flats 5
Lffect on, following Fumigation of Plant Crop g
Iiffect on, when treated with Paradichlor. .. .. 5,7
Repellents against Mastotermes darwiniensis .. .. .. .),14

Rhabdocrnemis obscurus—
Associated with Prosoplus miscellus in Bored Cane .. .. .. 60
At South Johnstone, affecting Cane in Various Localities 8.9, 17
Attacked by Metarrhizium Fungus . .. .. o 35
Control of, by Liberation of Tachinid Parasites 8,9, 17,29, 32, 35
Rbyparida morosa— ’

Boring Young Ratoons .. . .. .. .. .. 61, 62

Description of, for Cane-growers . .. oa K .. (52’ 65

Not likely to become a serious Cane Pest .. .. .. .. | 63

Occurring at Proserpine, Macknade, &c. .. .. .. .. 63
Root-eating Grubs of Scarabwmidwe (see Cane Grubs).

S.

searabeeid Cane-beetles, Photo. of Show-case of 8
Scarabeid Grubs attacked by Parasites 25, 26
Scolia formosa Destroying Crubs of albohirtum - ;5
Seolia verticalis, Description of .. .. ;5
Seoliidee (see Campsomeris, Scolia, Discolia, Tiphia). B
Serub Land, Character of Flora and Soils of 5

Sketch Plans of Experiment Plots Fumigated with Paradichlor. 40
““Smut ”’ or °“ Sooty Mould ** (see Capnodium).

Sorghwm halepense, Cane-grubs Eating Roots of .. .. .. .
Special Progress Report on Paradichlor. as a Fumigant for Cane-grubs
“ Star Grass,” Cane-grubs Feeding on Roots of .. .. .. .. 19

Submergence of Grubs in Water, Effect on, Tested in Laboratory 27, 29
Sugar Grass (see Sorghwm halepense). |
T.
Tachinid Fly Parasite (see Ceromasia sphenophori).
Tenacity of Life in Cane-grubs .. .. .. .. .. 27, 29
Termes meridionalis—
Attacking Sets and Sticks of Sugar-cane .. .. .. .. 13
Laboratory Experiments against .. .. .. .. .. 51
Very Susceptible to Fumes of Paradichlor. .. .. 51

Tgrrmt.es B ' .. .. .. .. 13, 14, 49, 50, 51, 52
Tynqmus rumphit occurring on Typical Forest Country at Meringa 5
Tineid Moth-borer (see Ephysteris cherscea).

fl’z:phia intrudens, a Native Digger-wasp .. .. .. .. .. 26
Tiphia parallela, a useful Cane-grub Parasite .. .. .. . 26
V.

Vegetable Parasite (see Empusa).
Volcanic High Lands liable to Cane-grub Infestation .. .. s 29
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PAGE
Weevil Borer (see Rhabdocnemis obscurus).
Weight of Beetles of Lepidoderma albohirtum . .. o 17
Ditference in Weight of, during Development of Ova,ueb .. .. 17
‘White Ants (see Termites).
‘White Arsenic (see Arsenious Acid).
White Grubs (see Cane Grub).
Wood-boring Beetles (see Cerambycidze).
Woree Experiment Plots—
For Testing Effect of Paradichlor. on Cane-grubs .. 41
Increased Tonnage not the only Benefit derived from Treatment of 57
Plan and Photo. of, showing results of Fumigation (Plates 6 and 7) 38,40
Weight of Cane Harvested from Treated and Control Plots .. 57

A. J. CummiNg, Government I'rinter, Brishane.







