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The effect of simulated rainfall on efficacy of 
omethoate, dimethoate and alphacypermethrin as 
foliar treatments for redlegged earth mite, Halotydeus 
destructor 

David G. James and Karen J. O'Malley, Yanco Agricultural ins titute, NSW 
Agriculture, Yanco, N ew South Wales 2703, Australia. 

Summary 
The ultimate efficacy of alphacyper
methrin, omethoate and dimethoate 
against Halotydl!us destructor was not 
affected by simulated rainfall (7.0 mm) 
applied one, four, eight and s ixteen 
hours post-spray. Alphacypermethrin 
and omethoate showed full activity af
ter 24 hours regardless of timing of 
simulated rainfall, but dimethoate did 
not show full activity until 72 hours 
post-spray. Some leaf feeding damage 
occurred on omethoate and dimethoate 
treated seedlings, but rapid knockdown 
by alphacypermethrin prevented dam
age. 

Introduction 
Halotydeus deslruclor (Tucker), the red
legged earth mite, is a serious pest of win
ter fie ld crops and pastures in in land 
southern Australia (Wallace 1940, Wright 
1961, Hely el al. 1982, James 1987, James 
and O'Malley 1991). Most serious damage 
occurs to young plants although prod uc
tivity of established pasture can be seri
ously reduced by large populations 
(Nicholas and Hardy 1976). The value of 
these losses is estimated to be in the order 
of $200 million per annum (Ridsdill
Smith 1991). 

50 mL ha·'), dimethoate (Sabote~ 400 g 
L -I ec, 90 mL ha·l) or a lphacypermethrin 
(Dominex'" 100 g L·' ec, SO mL ha·' ). 
Sprays were applied at 1S00 h on 17 June 
1992 using a motor bike-drawn boom 
spray (5 m) with 12 flat fan nozzles and 
output calibrated at 50 L spray volume 
per hectare. Three boxes were left 
unsprayed. 

For each insecticide there were five 
treatments: a control (no rain) and 7 mm 
of simulated rainfall at one, four, eight 
and sixteen hours post-spray. Each treat
ment was replicated three times. Rainfall 
was simulated using a watering can. Pre
liminary tests established the volume of 
water, height of application and watering 
pattern necessary to achieve relatively 
uniform s imulated rainfa ll of 7 mm over 
a seed box. 

Twenty three hours a fter insect icides 
were applied to the boxes, field collected 
adult H. destructor were separated from 
immature stages by sieving through fine 
muslin and introduced a t an estimated 
rate (determined by weight) of 500 per 
box o r approximate ly 10 per seedling . 
Observations on mite behaviour were 
made two hours after introduction . Boxes 
were h eld outdoors (temperature range 

8-1S-C) and were protected from na tural 
rainfall. 

Mi te mortality was assessed fo r each 
box 24, 48 and 72 hours after introduction. 
Assessments were made by scanning all 
seedlings and counting the number of live 
mites present. Results were subjected to 
analysis of variance and least significant 
difference procedures. 

Results 
Two hours afte r introduction all mites in 
the alphacypermethrin treated boxes ap
peared to be dead or dying and no feed
ing activity was observed . In contrast, all 
mites in the dime thoate and omethoate 
treated boxes were alive and feeding. 
There was no visible difference between 
these trea tments and the unsprayed 
boxes. 

Data on mortality of H. destructor in the 
various treatments afte r 24, 48 and 72 
hours are p resented in Table 1. After 
24 hours 98-100% of mites were dead in 
aU omethoate and alphacypermethrin 
treated boxes_ In contrast, mortality in the 
dirnethoate trea ted boxes increased sig
nificantly from 20% (rain one hour post
spray) to 70% (rain eight and sixteen 
hours post-spray). Mortality in the 
omethoate and alphacypermethrin treat
ments was not s ignificantly affected by 
the occurrence o r timing of s imula ted 
rainfa ll (P<0.05). In the d imethoate treat· 
ed boxes, mortality was significantly 
g reater (99%) when no s imulated ra infall 
occurred and increased s ignificantly with 
progressively later applied simula ted 
rainfall (P<0.05). 

After 48 hours mortality approached 
100% in all alphacypermethrin and 
omethoate treated boxes, but was s till 

Chemical trea tment of H. destructor in 
established crops and pasture is based on 
the use of syste mic insecticides such as 
omethoate and dime thoa te. These com
pounds are absorbed into the vascular 
system of plants and are then thought to 
be relatively sa fe from " washing" effects 
of rainfall. Omethoa te is claimed to be 
rainfast within one h our of app lication 
(Wa tt 1990). In contras t, a rain-free period 
of at least 24 hours is recommended fo r 
dimethoate (Incitec information for 
resellers 1991). 

Table 1. Mean percentage mortality (±SE) of H . des tructor following intro-

This paper presents an evaluation of the 
effect of simulated rainfall on efficacy 
of omethoate, dimethoa te and the non
systemic pyrethroid alphacyperme thrin, 
as foliar treatments for H. destructor. 

Materials and methods 
Forty eight plastic seed boxes (40 x 30 x 
12 cm) containing an average 46 lucerne 
(cv. Aurora) seedlings (5- 10 em tall) each, 
were used in this experiment. Three 
groups of fifteen boxes were each sprayed 
with omethoate (LeMa~ 580 g L·' ec, 

duction to seed boxes sprayed with omethoate (0), dimethoate (D) or 
a1phacypermethrin (A) and exposed to simulated rainfall (7 mm) at various 
intervals post-spray. 

Rain Assessment period 

treatment 24 hours 48 hours 72 hours 

0 D A 0 D A 0 D A 

Nil 99.9' 99.0' 100' 99.9' 100' 100' 100' 100' 100' 
±0.2 ±0.5 ±0.2 

1 hour 99.0' 20.0'" 99.9' 99.0' 96.01
" 99.9' 99.9' 99.0' 100' 

±0.1 ±5.0 ±0.1 ±0.2 ±0.3 ±0.1 ±0.1 ±0.2 
4 h our 99.0' 51.0e ... 99.0' 99.9' 96.0" 99.9' 100' 99.9' 100' 

±0.1 ±6.1 ±0.2 ±0.05 ±0.4 ±0.1 ±0.1 
8 hour 99.9' 70.0" 99.9' 99.9' 96.0'" 99.9' 100' 99.9' 100' 

±0.05 ±4.5 ±0.1 ±0.1 ±0.3 ±0.1 ±0.2 
16 hour 99.0' 70.0" 98.0' 99.9' 97.0b 99.9' 100' 100' 100' 

±0.2 ±4.9 ±0.2 ±0.06 ±0.2 ±0.2 

No rain / 
No spray <5 <5 <5 < 5 <5 <5 < 5 < 5 < 5 

Values in column followed by same letter are not s ignificantly different (P <0.05) 
... mortality s ignificantly less than for alphacypermethrin a nd omethoate with same 

rain trea tment 

.-



Table 2. Mean damage ratings of lucerne seedlings assessed 96 hours after 
introduction of H. destroctor. Key: 0 = Nil damage, 1 = 2- 5% of leaves 
affected,2 = 6-10%, 3 = 11-20%, 4 = 21-40%. 
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Rain treatment Omethoate 

Nil 0 
1 hour 0.7 
4 hour 1.0 
8 hour 1.0 
16 hour 1.0 

No rain / no spray 4 

significantly lower in the corresponding 
dimethoate rain treatments (P<0.05). 
However, the difference in mortality was 
markedly reduced and did not change in 
relation to timing of simulated rainfall . 

After 72 hours there were no significant 
differences in mite mortality between in
secticide or rain treatment; 99-100% of 
mites were dead in all sprayed boxes. 

No leaf feeding was recorded on 
alphacypermethrin treated seedlings (Ta
ble 2) . However, up to 5% of leaves of 
omethoate treated seedlings and up to 
10% of leaves of dimethoate treated seed
lings, exposed to simulated rainfall one or 
four hours post-spray, were damaged. 

Discussion 
This study demonstrated that simulated 
rainfall of approximately 7 mm, one to 
s ixteen hours after spraying did not affect 
the ultimate efficacy of alphacyper
methrin, omethoate and dimethoate 
against H. destructor. However, the speed 
of action of dimethoate was significantly 
retarded by rainfall. Full insecticidal po
tential of this compound was delayed for 
72 hours compared to only 24 hours when 
no rainfall occurred. Simulated rainfall 

Dimethoate Alphacypermethrin 

0.7 0 
2.0 0 
1.7 0 
1.0 0 
1.0 0 

4 4 

did not delay the activity of alphcyper
methrin and omethoate; both of these 
compounds caused high mortality after 
24 hours. Although full activity of 
dimethoate did not occur for 72 hours, 
good. control (>95%) was evident after 
48 hours. Consequently, this delay in ac
tion mediated by rainfall may not have 
substantial practical significance, except 
where very young seedlings are exposed 
to extremely large populations of H. de
structor. 

The rain fastness of the systemic com
pounds omethoate and d.imethoate, can 
be attributed to " locking up" of the 
chemicals in the plant's vascular system. 
However, the synthetic pyrethroid alpha
cypermethrin, is not systemiC and its per
sistence after rainfall must be due to rela
tive immunity &om washing off. 
Tefluthrin, another synthetic pyrethroid, 
remained active on bare ea rth against 
H. destructor despite 25 mm of rain Games 
and O'Malley 1991). Alphacypermethrin 
shows good residual activity against 
H. destructor Games and O'Ma lley, un· 
published observations) and is currently 
being registered for control of this pest in 
pastures. 
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