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Summary 
Bioassays of alpha-cypennethrin at 0.01 g 
L·! ki lled adult female of Eumargarodes 
laingi. Cadusafos was active a t 1 g Lol , an d 
malathion and teflu thrin were ac tive at 
10 g t ol

• Variab le resul ts were ob tained 
with thiodicarb; active atO.01 and 10 g L-', 
but no t at 0.1 or 1 g t ol

• Chlorpyri fos, 
fipro nil, meth idath ion, carbofu ran and 
bifenthrin were not active at 10 g t -I . A 
field trial of alpha-cypermeth rin did no t 
lower subsequent cyst popula tions sig
nificanUy. 

Introd uction 
Pink ground pearls, Erll1'mrgnrodes lnillgi 
Jakubski, are the most damaging of the 
four margarodids known to feed on the 
roots of sugarcane in Queensland 
(Dominiak et aT. 1989). The species is 
known from a wide range of soi l-texture 
types in the Bundaberg and Isis areas but 
is particularly prevalent on the red vol
canic cla ys and silty clays eas t of 
Bundaberg. Adult females of E. laingi 
emerge over an extended period from 
September through February, wi th the 
main emergence in October-December. 
Eggs are laid in groups near the soil sur
face. First instars move through the soil 
until they commence feeding on a root 
and become sessile. A test is then secreted 

Table 1. Products used in the laboratory 
b ioassay. 

to cover most of the body except the feed
ing tube, legs and antennae. The second 
and final nymphal instar has a long feed
ing tube, reduced antennae and no legs; it 
remains encysted until it moults to an 
adult. E. laingi has a one year life cycle and 
no males are known. 

Insecticides have failed to control 
nymphs or adults of E. laingi (DOminiak 
elal. 1989, 1992). Present control isdepend
ant on the use of tolera nt cultivars and 
other cultural methods (Dominiak et al. 
1989; Walker and Allsopp 1993). How
ever, an effective insecticide would give 
growers an additional option. Here we use 
a bioassay technique that allows the rapid 
screening of potential insecticides. The 
most promising materia l was then evalu
ated in the field. 

Materials and m eth ods 

Laboratory bioassay 
Ad ult E. Jaillgi were collected from the soil 
surface in sugarcane fields and were held 
in conta iners of soi l at 25°C until treated 
later that day. 

Insects were treated with fo u r 
organophosphates, two carbamates, three 
pyrethroids and one pyrazole (Table 1). 
Concentrations of 0.01, 0.1, 1 and 10 g ac
tive ingredien t per litre of water were pre-

pa red except fiproniL where 
only 1 and 10 g L -I were used. 
Three groups of 20 insects each 
were tested with each concen-

Active ingredient Product Formulati on tration of insecticide. 
Prior to testing, adults of E. 

Cadusafos Rugby 250 g L·' EC /nillgi were tapped onto moist 
Chlorpyrifos Lorsban 500 g L·' EC filter paper in a Petri dish. An 
Fipronil Reagent 200 g L·' f10wable 'Ai r Brush' air brush gun was 
Malathion Malathion 500 g L·' EC then used to apply the insecti-
Methidathion Supracide 400 g L·' EC ride solutions_ The gun handle 
Carbofuran Diafuran 350 g L·' f1 0wable was held in a laboratory stand 
Thiodicarb Larvin 375 g L·' f1 0wable with the spray directed down-
A Ipha-cypermethrin Fastac 250 g L·' EC wards. The gun was started giv-
Bifenthrin Talstar 100 g L·' EC ing a constant spray delivery 
Tefluthrin Force 50~VEC with the spray tip 15 em above 

the Petri dish path. The Petri dish was 
moved horizontally across into the spray 
path and held there for one second. The 
Petri dish was then covered with a lid and 
held at 30' C in a growth cabinet. Spraying 
took place over 4 days. One set of water
only controls was established each day. 
Live and dead insects were counted under 
a microscope 2 and 7 days after insecticide 
application. Insects were considered dead 
if they failed to respond when prodded. 

Data were analysed by comparing in 2 x 
2 contingency tables the actual treatment 
mortalities with the mortality for that 
day's control. Actual mortalities were cor
rected for control mortality using Abbott's 
formula (Abbott 1925). 

Field trial 
Alpha-cypermethrin identified in the 
bioassay as apparently having control po
tentiaL It was tested in a field trial near 
Bundaberg in a field of ratoon sugarcane 
infested with E. laingi. Although no direct 
comparisons could be drawn from the 
bioassay, three insecticide treatments 
were chosen based on the likely commer
cial costs of application which growers 
would be prepared to pay under the cur
rent industry economic climate. 

Four treatments were applied: 0, 250, 
500 and 1000 mL of Fastac per hectare di
luted in water sprayed onto the soil sur
face. Treatments were applied between 10 
am and 12 noon on 22 October 1991 to co
incide with emergence of adult females. 
Each plot was four rows wide and 10 m 
long (60 m2). The treatments were ar
ranged in a randomized complete-block 
design; each of the three blocks comprised 
one plot of the water-only control and 2 
plots of each alpha-cypermethrin treat
ment. 

Resultant cyst numbers were determined 
on 5 September 1992 by taking five 3 kg 
samples from within the cane row of each 
plot. Each sample was washed through a 
1.0 mm sieve and the cysts counted . Data 
were analysed by ANaYA following trans
formation by m(x) to stabilize the variances. 

Results 

Laboratory bioassay 
None of the insecticides caused significant 
mortality of E.laingi at 2 days after applica
tion. 

After 7 days, the organophosphates 
chlorpyrifos and methidathion and the 
pyrazole fipronil caused no significant 
mortality (Table 2). Malathion was signifi
cantly active at 10 g L-I, but not at lower 
concentrations. Cadusafos caused signifi
cant morta lity only at 1 and 10 g V . 

Of the carbamates, carbofuran caused 
no significant mortality at any concentra
tion. Thiodicarb was significantly active at 
0.01 and 10 g L I, but caused no significant 
mortality at 0.1 or 1 g L·' . 
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Table 2. Corrected mortalities (% ) of adult E. /aingi after 2 and 7 days. 

Insecticide Concentration (g L-1) After 2 days After 7 days 
(correc ted) (corrected) 

Cadusafos 0.01 8.9 0.0 
0.1 1.7 0.0 
I 10.6 72.9*01-

10 0.0 51.6' 
Chlorpyrifos om 0.0 0.0 

0.1 0.0 0.0 
I 0.2 3.3 

10 0.0 0.0 
Fipronil I 0.0 0.0 

10 0.0 0.0 
Malathion 0.01 0.0 0.0 

0.1 0.0 20.0 
I 0.0 30.0 

10 0.0 87.5 ..... 
Methidathion 0.01 0.0 0.0 

0.1 0.0 0.0 
I 0.0 0.0 

10 0.0 12.5 
Carhofuran om 0.0 12.9 

0.1 0.0 0.0 
I 0.0 15.0 

10 0.0 0.0 
Thiodicarb om 6.9 55.0' 

0.1 0.0 10.0 
1 1.8 26.3 

10 0.0 92.2 .... 
Alpha-cypermethrin 0.01 1.6 58.2' 

0.1 1.6 65.6,.... 
I 0.0 55.7' 

10 0.0 65.0 ..... 

Bifenthrin om 0.0 5.6 
0.1 0.0 11.9 
1 0.0 0.0 

10 0.0 0.0 
Tefluthrin om 0.0 7.5 

0.1 1.7 0.0 
I 0.0 0.0 

10 1.7 77.5 .... 

.. Significantly different from control at the 5% level. 

.... Significantly different from control at the 1 % level. 
Analysis was conducted on raw data before correction. 

Table 3. Number of E. Laingi cysts found in plots in September 1992 resulting 
from the fie ld trial evaluating alpha-cyperrnethrin. 

Treatment 

Control 
Alpha-cypermethrin at 62.5 g a.i. ha·t 

Alpha-cypermethrin at 125 g a.i. ha·t 

Alpha-cypermethrin at 250 g a.i. ha·t 

Mean number of cysts per 5 samples 

551 
285 . 
376 
269 

There was no s ignificant difference between plots. 

Of the pyrethroids, alpha-cypermethrin 
caused significant mortality at all concen
trations tested with no significant differ
ences between concentrations. Bifenthrin 
was not active at any concentration and 
tefluthrin significantly reduced numbers 
at 10 g L·t only. 

Field trial 
There was a trend to lower cyst numbers 
in insecticide-treated plots (F=I.7, d f=3.15, 
P=0.21) with no apparent difference 

between concentrations (mean cys ts per 
sample (SE): 0 mL ha", 110.1 (25.8); 250 mL 
ha·t , 57.0 (7.8); 500 mL ha", 75.1 (11.7); 1000 
mL ha-t , 53.8 (8.5» (Table 3.). 

Discussion 
Of the five orga nophosphates, only 
cadusafos and malathion showed any ap
preciable effect against E.lningi. Cadusafos 
showed good activity at 1 g L-l and was the 
most active organophosphate; it may be 
worth testing in field trials. 

Malathion was effective only at 10 g L·l 
and has had variable results in field trials. 
In sugarcane Arnold (1964) found that 16.8 
kg product per hectare (product concen
tration not specified) reduced E. iaingi 
populations but did not prove useful in the 
long term. Wilson (1966) and Dominiak et 
al. (1992) failed to control populations with 
up to 15 kg active ingredient per hectare. 
However, in turf grass soil drenches of as 
low as 4 kg active ingredient per hectare 
s ignificantly lowered populations of E. 
laingi (Spin k and Dogger 1961) and 
malathion was recommended for the 
control of ground pearls in Austra lian turf 
(Ford 1983). 

Chlorpyrifos was consistently ineffec
tive however Goodyer (personal commu
nication) has found variable results with it 
against E.laing; in turf. In contrast, Hou et 
al. (1986) reported considerable success 
with chlorpyrifos against the Chinese 
ground pearl Neomargarodes niger Green. 

Of the two carbamates, carbofuran was 
ineffective; this para llels other failures on 
ground pearls overseas (Anon. 1985, de 
Klerk 1987, Gonzalez et al. 1969, Hou et al. 
1986). Thiodicarb gave variable results and 
should be retested . 

Of the pyrethroids, bifenthri n was inef
fective and tefluthrin was effective only at 
10 g L·'. Alpha-cypermethrin was the most 
active compound tested, giving about60% 
mortality in the bioassay wi th no effect of 
increasing concentra tion. In the field trial, 
there was a trend to red uced cyst numbers 
in the insecticide- treated plots resulting in 
an average mortality of about 46% over 
the three treatments. This level of control 
is deemed unacceptable given the high re
productive rate of the pest. No further 
field trials were conducted with alpha
cypermethri n as h igher use rates would 
have been prohibitive ly expensive for 
growers. 

The poor level of control in the field may 
be rela ted to the wide spread of adult 
emergence times compared with the re
sidualli fe of the insecticide and to the non 
surfacing of adults emanating from cysts 
deep in the soi l. These problems are com
monly reported by margarodid research
ers evaluating insecticide control meas
ures. 

It was expected that the pyrethoids 
would be considerably more effective 
than o ther insecticide g roups at the sa me 
ra tes. Ellio tt (1989) reported that where 
organochlor ine, o rga nophosphate and 
carbamate insecticides were effective at 1 
kg ha·1 in the fie ld, the pyrethroids were 
effective at 200 g ha-1 with some being ef
fec tive at 5 g ha-1• 

Jakubski (1950) first noted the presence 
of wax gland!' in Ellmargarodes in the de
scr iption of the new species. FoJdi (1981) 
noted that the wax glands in each devel
opmental stage play an important part 
in protecting the entire insect and its 
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offspring. All pyrethroids are lipophilic 
compounds (Elliott 1989) further adding to 
the expectation that this group w ould pre
form better than other insecticide groups. 

Ell iott (1989) reported that pyrethroids 
such asa lpha-cype rmethrin containing the 
alpha-cyano functional group were three 
times more active than other cyclopro
pane pyrethroids such as bifenthrin and 
tefluthrin which lack this moiety. This ap
pea rs to be reflected in the laboratory re
sults. The poor performance of alpha
cypermethrin in the fie ld trial may have 
been due to it becoming strongly 
absorbed onto the soil particles or its re
pellent action to the mobile stage. 

Tefluthrin has a higher vapour pressure 
than most pyrethroids (Elliott 1989) and is 
rega rded as being an effective soil 
pyrethroid. Possibly the laboratory condi
tions did not allow the fumigant action to 
be effective except at the highest rate . This 
pyrethroid should be further evaluated in 
the fie ld . 

From the present and past work 
(Dominiak el al. 1989,1992) control of E. 
Jaing; with insecticides targeted at either 
the adult or the cyst remains commercially 
ineffective . Cultural contro ls combined 
w ith cultivars showing tolerance or anti
biosis appear to offer more potentia l. 
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