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Control of black field earwig, Nala lividipes (Dufour), 
in beetroot seedlings. 

L.P. Cooper, Department of Primary Industries, P.O. Box 327, Cleveland, Qld 
4163, Australia. 

Summary 
Alpha-cypermethrin, chlorpyrifos and 
thiodicarb were evaluated, as both spray 
and seed treatments, for the control of 
Nata Iividipes (Dufour) in seedling 
beetroot. One trial in southeast Queens
land showed that alpha-cypennethrin 
708 ha-t a.i. (suspension concentrate) ap
plied once at planting was more effec
tive than the current recommendation of 
two applications of chlorpyrifos 350 g 
ha-t a.i. (emulsifiable concentrate) . 

Introduction 
Black field ea rwig, Nala lividipes (Dufour), 
a ttacks the germinating seeds and seed
lings of many crops grown in Queensland 
causing poor establishment (Allsopp and 
Lloyd 1982). At times, resowing is neces
sary (Robertson and Simpson 1989). lnfes
tations can be very severe in the black clay 
soils, such as those found in the Lockyer 
va lley in southeast Queensland, when re
sidual orga nic matter is present 
(Hargreaves 1970). The recommended 
chemical control in beetroot seedlings is 
two sprays (pre-plant and pre-emergent) 
of chlorpyrifos. This recommendation has 
shown poor results in recent seasons. 

Chlorpyrifos is also registered as a seed 
dressing, but a lthough shown to give 
good control in other crops (Radford and 
Allso pp 1987), is not used in planting 
beetroot, due to the drift o f insecticide 
powder caused by air seeding equipment 
and the resultant risk to opera tors. Two 
o ther chemicals, thiodicarb and alpha
cypermethrin, gave good control of soil 
insects in central Queensland trials in cot
ton and sorghum (Robertson, in press), 
and are available as a liquid for both seed 

dressing and spray applications. Broad
cast baits containing chlorpyrifos gave 
good control in maize (Murray and Wicks 
1990) but are considered undesirable by 
growers due to the impact on non-target 
organisms such as birds and other native 
animals. 

Trials to eva luate alternative chemicals 
and application methods were under
taken during the autumn planting of 1990 
and 1991. 

Materials and methods 
For bo th trials, a site on black clay soil 
containing residual organic matter from 
the previous season's beetroot crop was 
chosen on a farm at Forest Hill. These sites 
had a known history of ea rwig infesta
tion. The trials were conducted during the 
no rmal planting time in autumn when 
earwig populations are usually present in 
high numbers (Hargreaves 1970). 

Design and pre-treatment sampling 
Tria l 1 (1990) had four randomized blocks 
(a block being a row 90 metres long), 
while plots were 10 m of row separated 
by a 1 m guard within the row. Treat
ments are listed in Table 1. Pre-treatment 
counts of earwig populations were taken 
by using one spade-square (Robertson 
and Simpson 1988) sample per plot . A 
spade-square is the soil taken when a 
spade 250 mm square is used to remove 
soil to a depth of 100 mm . 

Trial 2 (1991) had five randomized 
blocks with plots being 6 m of row sepa
rated by ] m gua rds within the rows and 
by a one guard row between blocks. Two 
treatments, chlorpyrifos 350 g ha ·1 a.i. 
sprayed twice and the no treatment, were 

duplicated once within each block. All 
trea tments are listed in Table 1. Pre-treat
ment counts of earwig populations were 
taken using one germinating sorghum 
bait per plot. Baits were 40 g of pre
soaked sorghum seed placed 50 mm be
low the soil surface and dug up just after 
emergence of the sorghum shoots 
(Robertson and Simpson 1989). 

Chemicals used were thiodica rb as a 
suspension concentrate, alpha
cypermethrin also as a suspension con
centrate and chlo rpyrifos as an 
emulsifiable concentrate for band sprays 
and a wettable powder for seed treatment. 
Amounts applied are given in Table 1. Tri
als were planted using a single row disc 
planter. 

Application of trea tments 
All band spray treatments were applied 
using a motorized knapsack sprayer, fit
ted with a single hollow cone nozzle, op
eratingat 300 kPa. All spray was placed in 
a 150 mm wide band over the seed row. 
The second spray of chlorpyrifos was ap
plied similarly, 4 days after the seed was 
planted, just prio r to emergence of the 
beetroot. 

Seed treatments were applied by thor
oughly mixing the chemical and the seed 
immediately before planting. 

Post treatment sampling 
Assessments were made by counting the 
number o f seedlings which had emerged 
in each plot 14 and 21 days post-planting 
for Trial 1, and 10 and 17 days post-plant
ing for Trial 2. All LSDs were established 
using QDPI ANOYA statistica l package 
RANB. 

Results 
Results of pre-trea tment earwig counts 
showed no significant differences in infes
tation levels across treatments. 

There were Significant differences in 
numbers o f seed lings emerged between 
any trea tments for Trial 1 (Table 1) but, 
alpha-cypermethrin 70 g ha" aj . gave the 

Table 1. Seedling and earwig counts from trials for control of black field earwig in beetroot 

Trial 1 Trial 2 

Total Mean number of Total Mean number of 
Treatment earwigs seedlings emerged earwigs seedlings emerged 

Pre-trea t Day 14 Day 21 Pre-treat Day 10 Day 17 

alpha-cypermethrin 70 g ha" a.i. spray 1 a 139.5 a 135.7 a Sa 138.0 a 144.2 a 
alpha-cypermethrin 50 g / 10 kg a.i. seed 1 a 127.7 a 120.0 a 10 a 75.2 cd 82.4 cd 
chlorpyrifos 350 g ha " aj. (x2) spray 1 a 112.2 a 116.7 a 8a 97.7 bc 105.4 bc 
chlorpyrifos 350 g ha " a.i. spray Oa 99.5 a 97.5 a 7a 83.0 cd 90.0 bcd 
chlorpyrifos 250 g / 10 kg aj. seed Oa 90.7 a 86.0 a 7a 121.2ab 121.6 ab 
th iodica rb 350 g ha" a.i. spray Oa 101.7 a 101.7 a 10 a 76.8 cd 81.0 cd 
thiodicarb 50 g / 10 kg aj. seed Oa 60.0 a 60.5 a lOa 28.2 e 28.8e 
no treatment 2 a 75.5 a 81.2 a Sa 65.5 d 67.5 d 

Std . Dev. 33.9 31.7 23.0 28.5 

Yalues followed by the same letter do not differ significantly (P>0.05). 



highest seedling emergence. In Trial 2 al
pha-cypermethrin 70 g ha·' a.i. as a band 
spray gave the highest seedling emer
gence (Table 1) and this treatment was 
significantly better than the standard 
treatment of chlorpyrifos 350 g ha·' a.i . 
applied twice as a band spray. Alpha
cypermethrin 70 g ha·' a .i. and chlor
pyrifos 250 g a.i. per 10 kg of seed were 
not significantly different and together 
with chlorpyrifos 350 g ha·' a.i. applied 
twice were the only treatments signifi
cantly better than no treatment. 

Discussion 
One application of alpha-cypermethrin 
70 g ha-' a.i. is a useful substitute for the 
standard practice of two applications of 
chlorpyrifos 350 g ha·' aj. 

Lack of significant differences in Trial) 
was probably due to the low levels of ear
wigs that occurred during the trial and 
possibly the wet weather and disease 
(e.g., Aphenomyces root rot, Pythium 
damping off) resulting in seedling loss. 

The poor performance of thiodicarb 
50 g aj. per 10 kg of seed in Trial 2 may be 
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due to swelling of the seed during treat
ment and the resultant low rate of seed 
output from the planter. Thiodicarb is also 
phytotoxic to seeds of sunflower (L.N . 
Robertson, personal communication). 

Although pre-treatment counts of ear
wigs indicate the levels of infestation for 
each triat comparison between trials is 
not possible because of the different sam
pling methods used. 

Further studies will examine the poor 
performance of liquid formulations as 
seed. treatments by using exact numbers 
of seeds in each plot to show if 
phytotoxicity is occurring. The practice of 
'incorporation', which is a method of ap
plying insecticide as a spray in the furrow 
and covering it over when the seed is 
planted, will also be evaluated. 
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