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By C. F. H. JENKINS, M.A., Government Entomologist

RECENT INVESTIGATIONS INTO GRASSHOPPER CONTROL

IN

WESTERN

AUSTRALIA

THE principal grasshopper pest in Western Australia is the Little Plague Grasshopper (Aus-

troicetes cruciata, Sauss) (Jenkins, 1938).

This native species multiplied extensively in the

outer wheatbelt area during the depression years of “1930’s” when much cleared land was aban-
doned, and the present utilisation of large portions of this land for grazing rather than crop-
growing means that extensive grasshopper breeding grounds still exist.

The development of various new insecticides
and the construction of special types of equip-
ment for their application have opened up new
avenues for pest control and over the past few
years various tests have been carried out to
try and improve on earlier methods of grass-
hopper destruction.

-CONTROL METHODS

Ground Baiting.

Baiting with poisoned bran bait has been the
standard method of grasshopper and locust
control for many years and is still one of the
most effective ways of killing such pests. Re-
cent tests, however, have shown that benzene-
hexachloride (BHC or “Gammexane”) gives a
quicker kill than arsenicals and is less toxic to
stock. The addition of molasses to the mixture
showed no obvious advantages and the present
recommendation for the bait formula, sufficient
to treat one acre, is as follows:—

Bran SiF 25 25 1b.
10% BHC Powder 1.1b.
Water (approximately) 2} galls.

The dry BHC powder should be thoroughly
mixed into the bran and sufficient water should
be gﬁadually added to produce a moist crumbling
mash.

0Oil and Dry Baits.

Tests overseas have shown that bran bait
without the addition of moisture has given good
result:s against various grasshopper species. The
addition of small quantities of dieseline or kero-
sene to otherwise dry bait has also been success-
fully used under certain conditions. Preliminary
tests against the local grasshopper with both
these mixtures have shown them to be at least
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Fig. 1.—Map showing the main grasshopper belt in
Western Australia.
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partially acceptable to the insects. Further and
more detailed trials are necessary, however, be-
fore the more orthodox bait mixture can be
supplanted.

The advantages of these mixtures are obvious,
as oil mixed baits will last without deterioration
in the bags for long periods, and dry baits need
no additional treatment by the farmer once the
gre-mixed material has been issued from a

epot.

Bran Substitutes.

In order to reduce the quantity of bran for
grasshopper baiting during periods of shortage,
several types of sawdust were mixed with equal
parts of bran and the poison was added in the
usual way. Pine sawdust proved the most
satisfactory and good Kkills were obtained, but
results were inferior to those associated with
pure bran preparations.

Aerial Baiting.

The aerial distribution of bran bait was
tested in the Mingenew district in 1949, par-
ticular attention being given ‘to rough country
where ground baiting would be impracticable
(Jenkins, 1950). At a height of approximately
150 feet a spread of one chain was averaged
when the run was made at right angles to a
light breeze. The tests showed that bran bait
could be effectively distributed from the air,

Fig. 2.—Bait spreader with revolving plate and vanes for
throwing poisoned bran.
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Fig. 3.—Fogging a paddock with an insectidal fog
applicator.

but that various practical difficulties reduced
thetheitflimency of aerial baiting as a control
method. ;

The relatively small loads which could be
carried made frequent landings necessary and
the flying height necessary for satisfactory
spread reduced the accuracy of baiting when
fence lines and roadsides were concerned.

Fogging.

The TIFA (Todd Insecticide Fog Applicator)
was tested with BHC and chlordane. A Sova-
cide-chlordane solution was tested at the rate
of 1lb. of insecticide and 3 gallons of solvent
to the acre. Water emulsions of BHC and
solutions in PY Sovacide were applied at the
rate of 1ilb. of crude BHC (30zs. of gamma
approximately) and 3 gallons of liquid to the
acre. Lindane 22%, gamma isomer at 14.8%
(40zs. of gamma approximately) and 3 gal-
lons of liquid per acre were also applied as a
cold spray. The paddocks were treated in strips
one chain apart and a very impressive fog was
generated by the Sovacide mixtures. The kill
with all treatments was disappointing, how-
ever, as although close to the machine high
mortality occurred, results tapered off rapidly
over the remainder of the treatment trip.. The
necessity for low wind velocities and the ocur-
rence of severe foliage burning after Sovacide
applications, were further drawbacks to ‘the
TIFA for large scale grasshopper control work.

Ground Spraying.

Arsenical sprays have long been used against
grasshoppers, particularly for treating road-
sides and other limited areas. The slowness of
early spraying methods and the large volume
of water required, however, severely limited the
practical application of such treatments.

Two types of low volume spray units were
tested. One depending on an air blast to dis-
perse and direct the spray, and the other being
an orthodox low volume spray unit with a 30
feet boom. The latter proved the most satis-
factory, and was used with good results against
the pre-winged stages of the grasshopper. As
shown in the accompanying table, dieldrin at
40zs. to the acre and chlordane at 1lb. to the
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Fig. 4—Low volume spray-boom used for applying insecticides.

acre gave the best results. All mixtures were
applied in the form of emulsions and the liquid
was applied at 10 gallons.per acre.

Aerial Spraying.

A Tiger Moth aircraft was used to apply lin-
dane, aldrin and chlordane in accordance with
the details set out in the accompanying table.
Dieselene formulations of chlordane and lin-
dane were also used, and all aerial applications
were at the rate of two gallons to the acre.
The speed of flight was 80 m.p.h. and the
average hight six feet from the ground. .The
spray was applied by a boom with open jets
fitted under the lower wing of the plane and
delivering one gallon per acre on one chain
strips. Under these conditions it was neces-
sary for the machine to make two runs over each
strip to deliver the required two gallons per acre.

Cultural Methods.

The efficiency of cultivation in reducing
grasshopper populations under wheatbelt con-
ditions has long been recognised. Ample
evidence of the effect of ploughing or scarify-
ing upon the subsequent grasshopper popula-
tion can be obtained by observing the progeny
arising from cultivated and non-cultivated
fields and by comparing the damage done to
adjoining broken and non-broken
country. Cloddy -cultivation and poor weed
control during the winter may allow many
hoppers to survive and so weeds should be
turned in as well as possible once hatching has
commenced.

Summer cultivation has been very §atisfac-
torily carried out in various districts with gpod
results. The breaking of the soil at this jume
of the year has the advantage of e_ﬂectxvely
destroying grasshopper egg beds and still allow-
ing feed growth during the following winter.

GENERAL DISCUSSION

The results of the various spraying treat-
ments have been tabulated and indicate that
dieldrin and chlordane gave outstanding con-
trol against immature grasshoppers and very
satisfactory control against adults. Aldrin ap-
peared to be slightly inferior to dieldrin and
chlordane, but gave very promising results
against all stages. BHC gave a moderate Kkill
of hoppers and adults but was inferior to the
other three insecticides. A feature of the
treatments was the almost total kill obtained
by chlordane and dieldrin against hoppers and
the toxicity of these materials to insects
migrating into the treated areas up to four
weeks later.

In an attempt to assess the value of BHC
and chlordane in preventing migration into
ripening wheat, a crop face was sprayed to a
depth of two chains and the adjoining grass
paddock was also sprayed along a similar
width to present a four chain barrier to ad-
vancing grasshoppers. Although a considerable
grasshopper population was present in portions
of the paddock adjoining the crop, no major
movement towards the wheat took place, and
so no definite conclusion could be drawn from
this treatment.

From the evidence gained in the foregoing
experiments, it would be difficult to discrim-
inate between the efficiency of low volume
boom spraying and aerial application. At
Southern Cross there were some observational
evidence to suggest that a better kill against
adults was obtained from the aircraft than
from the ground. The Mingenew results
against hoppers, however (no comparative
aerial treatments were applied), were so satis-
factory with the boom spray that this method
must be regarded with favour. Application
costs and the type of country requiring treat-

627
Journal of agriculture Vol. 2 1953



9977 V8 HLY3d 1SIM ‘IAViVd AVMIIVY 01 — “dll “OD B AVYD dlAva

[DYDLISNE/~ UL2)SoA | JO YIPpDalq pUuv
Yy10ua)] a2yl noybnolyl awvp paisnil] /-

sauawdojaAag d1nuaing e
3S9MaU 3y uo Supjiom e
sAom|p Aiopiogp| y @

|oqe| ieijiwey s Aein piaeq @y4 Buueaq sjonpoid ajqerja:
Buisn uaym @duapiuod awaidns NOA S2AIB ‘sjoej asayy Buimouy
‘yoaieasas pue sjuswiadxa abues apim s Auedwod ayy Jayyng of
Aiojeioqe| S,AVYD AIAVA Ul paAojdwe aie yeys paiijenb Aybiy
B ‘SIy} Op O]  ‘JUSWSDUBRAPE DIJIJUDIDS DAljRIOY4NE JSOW S DlIOM
oY} yym jseaiqe ded)y of usaq sey sawly ||e je wie 1dy4 °
sa|diduud >iyIjudIds ‘punos punole jjasyl jjinq sey uoijeziuebio
o|qeindes siyy 242 ‘SIQIDILOASNI PU® ° ° ° ° S3AIDIQIIM
© 7 STVDIWAHD TVINLINDIIDV 24ep-04-dn jsow ayj yiim uoljeu
ay} BuiA|ddns jo uoljisod a|qeiAua ay4 ul aie "0 B AVYD AIAVA

Ajpweu * Si9InjoejNUBW JIJIUBIDS JSOWDIO0S S BIjRIySNY JO dUQ

Please mention the “Journal of Agriculture, W.A.,” when writing to advertisers

Journal of agriculture Vol. 2 1953



‘IO POIBY SEM JIOM O} USUM ZC6T Ul Suieasad esoyy oxe pajonb )s0o oYy, 4

‘PO "SL qart ‘op 29-6-63 ‘op oh.mu d ‘op ‘op euepIoNy)
S8
209y doxo Jo woy | "xoidde IoWIOS pue dox (uors[nuIa duEp
‘PO 'S0g | -®yseyuy Iofeur oN | eurwes 'szo § | SuO®3 T | 29663 JMpY | saI0e ST | $S0I) UWIGYINOS yow 081Y, | -Wl %33) OHA
~xoxdde JoUIOST (uors[nuId ousp
PO 'spe | M %0¢ "xoiddy | wurures 'szo j ‘op 29-6-62 ‘op Totop ‘op ‘op -ul %323) OHA
X (ouoaresal()
‘Pg STT ‘op ‘op ‘qr T | suo[ed g | 3¢—6-62 ‘op Totop ‘op ‘op uBpPIONY)
‘poT 53 | M %0 "Xoiddy 820 g | suofed g | 3¢-6-62 JMPY | $0108 8T | §S0I) UIAYINOS yjour ALy, U uMply
(ouarasal()
‘PE SIT ‘op ‘op ‘op | suo[ed g | 26672 ‘op ‘op otop ‘op ‘op ‘o
PO "SL “op- ‘op qar T ‘op 262 ‘op ‘op oop ‘op *op QuBPIONYD
sjmpe
U091 QU108
‘pua ssor Ajsnp | 'P6 g | WAL %gL xoxddy 'sz0 ¥ | suofed 3 | 36672 ‘xejsuy 9yu[ AJSOJY | $9I0® CT | §SOI) UIAYINOS your 1981, < uEpy
1013 *xoxdde zourost (uwos[nuIa suep
‘PO "S0g | -U0d %09 .xw%%«« swwes ‘§z0 y ‘op 39-8-18 ‘op ‘op ©otop ‘op ‘op ‘op -uil %3%2) OHd
‘po sz | -u0d %0 "xo1ddy qr 1 ‘op 29-8-18 ‘op ‘op SO ‘op ‘op ‘op aueDIONY)
‘Pg 88  1013U09 % 06-08 ‘op ‘op 2¢—8-1¢ ‘op ‘op b, |4 ‘op ‘op ‘op uuppRIa
“yoopped sjinpe
10A0 099 ‘sswvad EUEREN QuI0S
‘gepad Kopaevq osredg ‘P6 'S¢ = 1013U09 %09-09 *sz0 ¥ | suoqred o1 | Z¢-8-18 ‘Ieysul aye] A[3SOW ane § $801)) wIdYjNOg | AvIds SWIN[OA MOT o uEapIy
poalams siod
*(sswad ‘PO ‘s, | -doy QA Mo ATOA qr 1 ‘op 2S-8-03 ‘op ‘op =% 50p ‘op ‘op ‘op auwpIoNy)
Asjeq pu® pooM PAAJAINS :
-ad®o) yoopprd uo ‘P6 'S¢ s1pddoy Al ON ‘op ‘op 29—-8-032 o Lop ‘op “Torop 0 ‘op ‘op uupRIa
y3Mm0i3 poam SABOH ‘P9 'S% = 1 %09 noqy 'sz0 §1 | suo[es o1 | a¢—8-02 ot gIe)sul Yip-pug a1® § mouadurly | Aeads ownjoa Mo < UMpIV
o100y Jod N J ‘(poje}s
s .r.a_.—s.aﬂ JuUoIpaIBuL a10y 1ad -zoddoyssey) podridg ) ‘uorgeonddy AF[MIYI0
“S}IeuIy 30 1800 Sy NSOy QAI}OV pmbry ‘e Jo of®yg oIy £9118007T 1O POURK aroym jdaoxa
xo1ddy Jo ey Jo %y suosnuy)
$aP[01J0AsUL
2961

“JOMINOD UAAJOHSSVHD ¥OA SIAAIDILIIASNI J0

SNOILVOI'IddV TVINIWIYIIXA J0 STIVLIA ONIMOHS ATAVL

629
Journal of agriculture Vol. 2 1953



Fig. 5—A Tiger Moth aircraft applying insecticides from a boom under the lower wing.

ment will in many cases determine the relative
suitability of aerial as opposed to ground
spraying.

Although the prices quoted for dieldrin and
aldrin are only tentative the costs of most of
the treatments can be regarded as well within
economic limits. The standard methods of
baiting and ploughing, however, still show to
good advantage, the cost of 1lb. of 10% BHC
dust and 25lb. of bran per acre being approxi-
mately 5s. 10d. and the rate for Government
contract ploughing being 10s. per acre.

To all insecticide treatments must be added
the cost of application. In the case of aircraft
this was charged at the rate of 15s. per acre
and 1s. per mile transport to and from Perth.
Truck rates for bait spreading and boom spray-
ing were not calculated as these would usually
be done by the individual landholder.

Although grasshopper baiting and other
means of chemical control should be encour-
aged as much as possible, such treatments
should not supersede cultural methods. Culti-
vation is the most effective and economical
method of combating grasshoppers. Cultiva-
tion at 10s. per acre may free areas from
grasshoppers for several seasons. Baiting and
spraying give no better kills than ploughing,
are effective for one season only, and still leave
the treated paddocks as potential breeding
grounds for the following season.

The spraying experiments here described
gave very promising results but unfortunately
the most effective materials—dieldrin, chlor-
dane and aldrin—are dollar products and are
not available in unlimited quantities in this
State. When ample stocks are imported, how-
ever, there seems to bé considerable scope for
spray treatments, both from aircraft and low
volume booms.

(Thanks are due to the Shell Oil Company
of Australia for the supplies of aldrin and diel-
drin used in the tests.)
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Breeders: Australorp, W/Leghorn, 1st Cross

DAY OLD CHICKS:
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LAST HATCH 8th OCTOBER — FREIGHT FREE
Air Freight Extra
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Plus freight and boxing

NOVEMBER DELIVERY ONLY

All from Government Blood Tested

PROVED SECOND SEASON STOCK
HATCHERY :
Cnr. EPSOM & SMITH AVE'S
REDCLIFFE PARK - ML 543
Farm: FORRESTFIELD - - MW738
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