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Summary
The Sloane, Cook and King study that
valued the damage caused to pastures by
redlegged earth mite and other pests is
limited because of the lack of economic
justification given for the assumed im-
pacts of the pests on profitability. This
study provides a preliminary estimate of
the potential value of eliminating
Halotydeus destructor from pastures in
a region of Western Australia and it
identifies the information required to
make a better estimate. Gains from con-
trolling H. destructor were $A49 per hec-
tare of pasture, and this is much higher
than the level assumed by Sloane, Cook
and King. More information is required
on the effects of H. destructor on pasture
and crop production before results can
be extended to farmers, and further
analyses are required to highlight the
potential of different control strategies.

Introduction
An understanding of the economic im-
pact of redlegged earth mite (Halotydeus
destructor) is necessary when designing
control systems to be implemented by
farmers. It is also helpful when consider-
ing priorities for research. However, there
have only been limited attempts to quan-
tify the economic loss caused by H. de-
structor.

A major study carried out by Sloane,
Cook and King (1988) valued the damage
caused by H. destructor, blue-green aphid
and lucerne flea on the Australian wool
industry. However, only survey data was
used to estimate the damage. Ridsdill-
Smith (1991) subsequently extended this
work to include the cattle industry. These
studies assumed that in zones where the
pests are most abundant they cause a 10%
loss in the standard value of the gross
margin per livestock unit. Where they are
more sporadic, a 2% loss was assumed.
However, there was little economic justi-
fication given for the selection of the 10%
and 2% reductions.

The aim of this study was firstly to pro-
vide a preliminary estimate of the value
of removing H. destructor from pastures
for a region of Western Australia and

secondly, to identify the information that
is required for better estimates.

Methods
This analysis assumed total control of H.
destructor and did not include a cost of
control; this approach provides a maxi-
mum or potential gain from controlling
H. destructor. To calculate the actual gain
requires subtracting the cost of the neces-
sary control strategy to eliminate H. de-
structor.

The Great Southern version of the
MIDAS model (GSM) (Morrison et al.
1986, Young unpublished data) was used
to value the increase in production result-
ing from eliminating H. destructor from
pastures. MIDAS is a bio-economic
model and it includes components for
pastures, sheep, crop, stubble, grain feed-
ing, machinery and finance. Given a set of
production parameters it calculates opti-
mal farm management practices includ-
ing rotations, flock structure, stocking
rate and feeding strategies.

The GSM models a typical 1000 ha farm
in the 500–600 mm rainfall zone in the
south west of Western Australia. This re-
gion has a Mediterranean climate with a
growing season extending from the end
of April to the beginning of November.
This is followed by a summer drought
from December to mid-April.

The following prices were used in the
analysis:
• wool 600 c kg-1 market indicator (MI)
• wheat $A130 t-1 net on-farm
• oats $A85 t-1 net on-farm
• lupins $A155 t-1 net on-farm
• canola $A260 t-1 net on-farm

The following standard spraying pro-
gram is included in the model to repre-
sent current farm practices for reducing
H. destructor damage:
• no control in established pastures,
• two sprays of dimethoate on sown pas-

tures,
• no control in cereals,
• two sprays with dimethoate on canola

each year and
• one spray with dimethoate on lupins

each year.

Eliminating H. destructor would in-
crease production above the level
achieved with this standard control strat-
egy. We estimated the following in-
creases:
• biomass of plants germinating and sur-

viving – 25% increase,
• relative growth rate of pasture during

winter – 15% increase,
• relative growth rate of pasture during

spring – 25% increase,
• digestibility of dry feed – 1.8% points

increase and
• yield of crops – 2 % increase (cereal and

grain legumes) or 5% increase (canola).
The increase in the relative growth rate of
pasture during the winter results from re-
moving the damage caused to the leaf
area of the pasture. The increase in the
relative growth rate of the pasture during
spring is a combined effect of removing
the damage caused to the leaf area and a
longer term effect of increased levels of
soil nitrogen being available to non-
legumes. This second effect is due to the
higher clover content of pastures in the
absence of H. destructor. Increases in the
biomass of plants germinating and sur-
viving are a combined effect of increased
seed set and reduced seedling mortality
in the absence of H. destructor. The extra
biomass of plants germinating and sur-
viving will also increase the growth rate
of pastures during winter and this is ac-
counted for in the model by using the
relative growth rate of the pasture. The
increase in the crop yields is a combined
effect of increased soil nitrogen available
to the crop and reduced mite attack on the
crop seedlings. This second effect is due
to the lower mite population being car-
ried into the cropping phase of the rota-
tion from the pasture phase.

There are wide confidence limits on
these estimates because there is very little
information available on the whole sward
of a grazed pasture. Most studies have
concentrated on the clover component or
have only measured ungrazed pastures.

The effects were valued individually so
the financial impact of H. destructor could
be better understood and to allow the
evaluation of control strategies that differ-
entially reduce H. destructor damage.
Gillespie and Nicholas (1989) showed in a
glasshouse that H. destructor present at
germination at normal densities caused
between 43–65% seedling mortality and
between 66–79% reduction in early
growth of clover. Wallace and Mahon
(1963) measured increases in pasture pro-
duction for the whole season from spray-
ing mites in ungrazed swards of between
2.5–30%. In plots grazed in common the
increases ranged from 23–77%. In plots
grazed intermittently, the increase in pro-
duction in autumn averaged 14% and
ranged from 0–3%, and the increase in
production in spring averaged 12% and
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ranged from 0–26%. In plots set stocked
at the same stocking rate, spraying H. de-
structor increased pasture growth by 61%
and 10% at two different sites and wool
cut increased by 0.2 kg hd-1 and 0.05 kg
hd-1.

Ridsdill-Smith (1991) measured in-
creases in the digestibility of dry pasture
residues of 1.8% points when H. destruc-
tor had been controlled.

Results and discussion
Eliminating H. destructor from pastures
would increase farmers’ incomes in the
Great Southern region of Western Aus-
tralia by $A49 per hectare of pasture
(Table 1). This means farmers could
spend up to $A49 on each hectare of pas-
ture to eliminate H. destructor. An effec-
tive chemical control program would cost
much less than this figure which indicates
it should be profitable to adopt such a
strategy. However, more confidence is re-
quired in the estimates of the increase in
production achieved when H. destructor
are eliminated before this result can be
extended to farmers.

The increase in profit from eliminating
H. destructor calculated in this study is
much larger than that assumed in the
study by Sloane, Cook and King (1988).
They worked on a 10% reduction in the
gross margin per livestock unit whereas
this study indicates that H. destructor are
reducing the gross margin per hectare by
35% (with a wool price of 600 c kg-1 MI).
Other calculations show that the percent-
age reduction is not sensitive to wool
price because with a wool price of 800
c kg-1 MI the reduction is 32%. This indi-
cates that Sloane, Cook and King may
have underestimated the value of remov-
ing the pests.

The greatest value from eliminating
H. destructor is from the increase in
growth rate of the pasture during spring
and this accounts for 40% of the total
value. Increasing the growth rate of pas-
tures in winter and increasing the number

of seedlings germinating and surviving
have similar values and account for about
20% of the total value. The importance of
dry pasture residues as a feed source dur-
ing summer and autumn explains the
high value of the extra pasture grown in
spring. In the wheatbelt areas of Western
Australia the value of increasing pasture
growth in spring will be much lower. The
higher cropping levels on farms in this
region result in the majority of summer
feed being supplied by crop stubbles.

The value of eliminating H. destructor is
derived from the extra stock that can be
carried and there is also a reduction in
supplementary feeding per animal when
the digestibility of the dry feed is in-
creased or the growth rate of pasture in
spring is increased. There is no change to
the optimal flock structure and the only
change to rotations is to have more con-
tinuous pasture on the sandy loams when
the pasture growth rate in spring is in-
creased.

The value of proportionate increases in
each factor is almost linear and there is
very little interaction between increases in
the five production factors on profit. This
means that if the increase in production is
only half of our estimate then the poten-
tial benefit and the amount farmers could
spend on control are halved. This high-
lights the sensitivity of the results to the
estimated increase in production and in-
dicates the importance of collecting data
on the impact of H. destructor on a grazed
pasture sward.

Future directions
This analysis only calculated the potential
gain from controlling H. destructor. Fur-
ther analyses are required to examine
each of the different control strategies that
are being researched. These more detailed
analyses would need to include:
i. estimates of the cost of control,
ii. the likely level of control and the in-

creases in production achieved,
iii.the potential adoption of the strategy by

farmers and
iv.the time the strategy will be in the re-

search and development phase.
These analyses would highlight the po-
tential of the different control strategies
and help to identify facets of each strat-
egy that have a large impact on their eco-
nomic value.
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Table 1. The calculated impact of removing Halotydeus destructor from
pastures with a wool price of 600c kg-1 MI.

Production Estimated Increase in profitsA Increase in SR
factor increase $A $A ha-1 DSE ha-1

Spring growth 25% 14020 19 1.9
Early growth 14% 6635 5 1.8
Germination 25% 6400 9 1.8
Digestibility 1.8 units 1860 3 -0.1
Crop yields 2% cereals 2285 9C

and legumes
5% canola 3

All factorsB 35256 49 3.9

A These results assume that the H. destructor are controlled for no cost, so the cost of the
control strategy to eliminate the mites must be subtracted from the figure.
B This includes all the production effects and a saving in the application of the chemical
for the standard spraying program.
C Estimate is for crop, all other estimates are for pasture.


