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Summary
Over 2000 questionnaires were mailed
directly to potato growers in six Austral-
ian States to survey awareness and adop-
tion of integrated pest management
(IPM); 671 replies were received and ana-
lysed. Awareness of IPM ranged be-
tween 35 and 60% of growers, with large
differences between States and grower
groups. Adoption was highest amongst
crisping potato growers. The source of
information on IPM appeared to influ-
ence the level of adoption. We suggest
methods to effectively transfer informa-
tion on IPM to potato growers and other
farmers.

Introduction
Potato production is an important part of
horticulture in Australia. The gross value
of production of the Australian potato in-
dustry is about $A300 million. Half of the
production is used for processing (crisp-
ing and French fries), the remainder sold
as seed, ware or fresh-market tubers.
Gross tonnage produced per State in 1994
was: Victoria 322 000 t, Tasmania 291 000 t,
South Australia 203 000 t, New South
Wales 139 000 t, Queensland 118 000 t and
Western Australia 112 000 t (Australian
Bureau of Statistics 1994). The total number
of potato growers nationally can change
markedly from year to year. This survey
was sent to over 2000 potato growers
which we believe was close to the total (if
not the actual total) number of potato
growers at the time of the surveys.

Control of insect pests of potatoes in
Australia relied on applications of chemi-
cal insecticides, including DDT, dieldrin
and heptachlor (for some crops) until
1987, when organochlorine insecticides
were withdrawn (Horne 1989, Learmonth
and Sproul 1989). The regular use of orga-
nophosphate and synthetic pyrethroid in-
secticides remains common practice in
many areas. However, Horne (1990a) pro-
posed that growers use an integrated pest
management (IPM) approach rather than
rely solely on broad-spectrum insecti-
cides. An IPM strategy for control of po-
tato pests involves the use of cultural tech-
niques (soil management and hygiene),
biological control (based on parasitoid

wasps attacking Phthorimaea operculella
(Zeller)), monitoring of pest and beneficial
insects, and the strategic use of ‘softer’ in-
secticides (Horne 1990b, Horne and Rae
1995).

Differences in the species and severity
of insect pest problems occur across the
production districts. This is at least partly
due to the distance between the districts
(Western Australia to eastern Australia is
approximately 3600 km), and the changes
in climate (tropical Queensland to south-
ern Tasmania). However, the main insect
pests in most areas include potato moth
(P. operculella) and green peach aphid
(Myzus persicae (Sulzer)), while many dis-
tricts also have one or more of the soil-
dwelling pests, whitefringed weevil
(Graphognathus leucoloma (Boheman)), Af-
rican black beetle (Heteronychus arator
(Fabricius)) or potato wireworm (Hapa-
tesus hirtus Candeze) (Rothschild 1986,
Horne and Horne 1991, Dillard et al. 1993,
Matthiessen and Learmonth 1994).

IPM strategies have been developed for
potato crops overseas, but these have to
deal with different pest complexes includ-
ing, in many cases, Colorado potato beetle
(Leptinotarsa decemlineata Say). Strategies
exist for crops grown in western USA,
Wyoming, Idaho, and British Columbia in
Canada, but these are necessarily different
to Australian requirements, not only be-
cause of different insect species but also
because of differing production methods
and climates.

This study set out to measure insecti-
cide use and awareness and adoption of
IPM by potato growers in the major pro-
duction districts of Australia. In addition
to assessing the current status, the data
produced will be useful in providing base-
line information to assess future adoption
rates.

Materials and methods
A series of surveys were mailed to grow-
ers in major potato production areas of
Australia between 1992 and 1996. The sur-
veys commenced in Victoria (1992, 1993)
and continued in New South Wales
(NSW), Queensland (Qld), Western Aus-
tralia (WA) and South Australia (SA)

(1994), Tasmania (1995) and the Ballarat
area of Victoria (1996). The number
mailed out in each state is indicated in Ta-
ble 1. In an early Victorian survey, 200
questionnaires were also included in the
crisping industry newsletter ‘Peelings’,
which is distributed nationally to that sec-
tion of the industry. This method of distri-
bution meant that some growers may have
received two questionnaires and therefore
made it difficult to accurately determine
regional response rates. Growers were en-
couraged not to send in two surveys with
a note ‘If you have previously completed a
copy of this survey, please return this
copy unanswered. Thank you.’

The Ballarat district in Victoria was sur-
veyed twice. The first survey was in 1992/
93, the second survey was in 1996. The sec-
ond survey was carried out to assess if
awareness and adoption had changed
over this 3–4 year period, since field trials
and demonstrations of IPM had concen-
trated on this district.

Growers were asked questions con-
cerning the area planted to potatoes, the
type of crop grown (i.e. crisping, French
fry, ware or seed), insecticide use, aware-
ness of IPM and, if applicable, adoption of
IPM and the main source(s) of information
on IPM. Questions varied between States
to accommodate local issues, but the basic
topics were those listed above.

Surveys in WA, Tasmania, NSW,
Queensland and some Victorian districts
also asked growers to list what they con-
sidered to be the major pests in their crops.
Responses were recorded and analyses
were performed using the computer data-
base Paradox 4.0 (Borland).

Results
A total of 671 replies were received, which
amounts to approximately one-quarter of
all Australian potato growers. The re-
sponse rate in each state varied from 23%
in Western Australia to 36% in Tasmania.

Awareness
Awareness of IPM varied from 35 to 60%
when considered by State. However,
greater differences are evident when
awareness was considered by district (e.g.
0% in ‘metropolitan’ WA to 100% in
Bundaberg, Qld) or by crop type (41% of
ware growers to 100% of crisping grow-
ers) (Table 1).

A key element of the IPM strategy pro-
posed by Horne (1990) is the use of benefi-
cial insects, in particular parasitoid wasps.
Therefore, responses to the question ‘Do
you believe there are beneficial insects in
your crops?’ are also a good indication of
awareness of IPM. Results were similar in
Qld, NSW and SA, with over 40% re-
sponding ‘Yes’ in each case, but this re-
sponse was less common in WA (28%) and
Tasmania (14%). This question was not in-
cluded in the initial Victorian survey.
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Table 1. Summary of main results from all surveys.

District/ No. of % Response rate % growers % growers
Production Type surveys sent absolute no.C aware of IPM adopting IPM

absolute no. absolute no.

National All 2291 29% 671 43% 19%

Victoria 1992/3 All districts 569 32% 184 35% 65 16% 29
Leopold 13 62% 8 8% 1
Iona 13 38% 5 15% 2
Warragul 15 60% 9 33% 5
Childers 21 19% 4 5% 1
Thorpdale 19 63% 12 32% 6
Mirboo 17 29% 5 24% 4
Ballarat 78 23% 18 9% 7
Seed 67 45% 30 15% 10

Ballarat 1996 All districts 132 30% 40 63% 25 20% 8
Processing 26 69% 18 23% 6
Seed 18 72% 13 5% 1
Ware 9 67% 6 11% 1

Queensland 1994 All districts 230 27% 61 57% 35 30% 18
Redland Bay 9 22% 2 11% 1
Kalbar 8 38% 3 13% 1
Gatton 16 44% 7 6% 1
Bundaberg 4 100% 4 100% 4
Atherton Tableland 18 72% 13 39% 7
Other districts 4
Crisping 10 100% 10 80% 8
Ware 53 51% 27 23% 12

Western Australia All districts 350 23% 79 42% 33 18% 14
1994 Metropolitan 7 0% 0 0% 0

Bunbury 7 57% 4 29% 2
Manjimup/Pemberton 32 53% 17 25% 8
Busselton 20 20% 4 0% 0
Albany 6 33% 2 17% 1
Other districts 1
Seed 23 30% 7 9% 2

South Australia All districts 180 28% 51 47% 24 25% 13
1994 Mannum 25 52% 13 36% 9

Penola 5 40% 2 0% 0
Mt. Gambier 6 33% 2 0% 0
Other districts 9
Crisping 7 100% 7 86% 6
Processing 6 83% 5 33% 2
Seed 4 25% 1 25% 1
Ware 39 41% 16 23% 9

Tasmania 1995 All districts 550 36% 200 37% 74 n/a
North Coast 119 39% 46 11% 13
North East 24 29% 7 21% 5
Midlands 32 44% 14 22% 7
Other districts 17 41% 7 6% 1

New South Wales All districts 280 20% 56 57% 32 29% 16
1994

A Districts assigned where postcodes supplied. B GN – grower newsletter Mag – other magazine EO – extension officer News – newspaper
C Reasons: too risky – poor results in past – too difficult – not needed – has not been proven – not enough information – other (specified) –
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However, in the subsequent survey of
Ballarat growers, 63% said that they be-
lieved they had beneficial insects in their
crop. Potato moth and aphids were rated
as major pests in all States where ranking
of insect pests was assessed.

Adoption
Adoption of IPM was assessed in two
ways:
i. by asking if growers practised IPM,

and
ii. by asking how much of the crop was

treated with insecticide.
In response to the first question, 30% of
Queensland growers stated that they used
IPM; the next highest proportion was of
South Australian growers (25%), then WA
(18%), Victoria (16%) and NSW (15%).
Answers to the question on the use of in-
secticides varied considerably between
States. The percentage area of crop
sprayed was lowest in Victoria with 35%,
then SA (54%), WA (71%) and Qld (83%).
Directly comparable data are not available
for NSW or Tasmania. However, in Tas-
mania, only 14% of growers sprayed for
potato moth in 1994/95 and 11% sprayed
for other pests. An increase in both aware-
ness and adoption of IPM was measured
in Victoria from 1992/3 to 1996. In the
Ballarat district, awareness of IPM in-
creased from 29 to 63% and adoption in-
creased from 9 to 20%.

The main source of information about
IPM or insect pests was quite variable (Ta-
ble 1), but the main reason for not using
IPM was most often a ‘lack of informa-
tion’. Adoption was highest (up to 100%)
in districts where advice was given in per-
son by crop advisors. In particular, both
awareness and adoption were high in the
crisping industry, where crop consultants
were active in promoting IPM (Table 1).

Discussion
Adoption of IPM has been shown to give
tangible benefits, both economic and envi-
ronmental, in a range of horticultural and
field crops (National Research Council
1989). In some cases, there are long-term
benefits; for example, reducing the risks of
insecticide resistance in pests. However,
there are also cases where benefits are
achieved almost immediately; for exam-
ple, reduced costs through fewer insecti-
cide applications. Growers in Victoria
have confirmed that adoption of IPM has
resulted in substantial savings on chemi-
cal costs (O’Sullivan 1998)

Despite the benefits of IPM, overseas
experience has shown that adoption of
IPM by farming industries can be very
slow, particularly in the USA (Herbert
1995). Our survey has shown remarkably
rapid adoption of IPM by Australian po-
tato growers, especially in some sectors of
the industry. The crisping potato sector
has the highest level of adoption, with

% of crop area Source of info Major reason for Do you believe there are
sprayed (ha) on IPMB not using IPMC beneficials in your crop?

(% answering yes) (total)

3978 Crop consultant info n/a
Grower meeting
Magazine

35% 1700 GM info n/a
GN info
GM/GN/Mag
EO/OG/GM/GN
EO/GN/GM info
GM/GN info

9% 468 GM risk/not needed

n/a GM/McCains info 63% 25
GM not needed/info 50% 13
GM/McCains not needed 61% 11
GM/McCains 67% 6

83% 1181 OG/CC/Mag info 49% 30
CC/GN/GM mix
Mag info
OG info
CC
OG/CC/DPI info/other

19% 274 CC/GM/other 70% 7
69% 988 OG info 47% 25

71% 671 Mag info 28% 22

OG info
DAg/GN/Mag info
Mag mix
Mag info

29% 276 Mag info 30% 7

54% 426 CC/News info/proof/other 43% 22
CC info/other
Mag/News mix
News mix

13% 101 CC info 57% 4
43% 47 News other 50% 3

2% 17 0% 0
47% 374 GN/CC info/too risky 46% 18

n/a n/a 14% 26

n/a CC/contractors n/a 38% 21
Industry assoc.
Mag

GM – grower meeting DPI/DAg – govt. officer OG – other grower CC – crop consultant.
mix = no one source stood out as the main reason.
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some districts surveyed having up to
100% of respondents aware of, and using,
IPM. Overall, the level of adoption is
about one-quarter of all growers sur-
veyed. This is a high level given that until
about 1990, almost all Australian growers
would have relied on insecticides and
may not have had the necessary local in-
formation to either develop or use IPM. If
growers said they were using IPM then
we accepted that they believed they were
using IPM. However, if the answers in any
survey were obviously contradictory then
we did not count those responses as actu-
ally using IPM. The result for level of
adoption is most accurately interpreted as
the number of potato farmers attempting
to use IPM. As with any IPM strategy in
any crop, the success that farmers achieve
with IPM will depend on the accuracy of
the information that they are using, and
the level of technical support that is avail-
able.

Awareness and adoption of IPM in Vic-
toria changed between 1992 and 1996, at
least as measured by the Ballarat district
survey. Awareness is currently 63% and
adoption is 20%. As in other districts, both
awareness and adoption are higher
amongst processing growers than ware
growers.

The risk of changing current practice to
something new is one of the biggest im-
pediments to IPM adoption (O’Sullivan
1998). Growers are being asked to trust
(beneficial) insects that they cannot iden-
tify, or in the case of parasitoids, are not
visible for most of their life cycle. In most
cases, growers need help to accurately
monitor their crops for pest and beneficial
insects, and when that help is available it
reduces the perceived risk.

The highest levels of adoption (in the
crisping industry and in Bundaberg, Qld)
have occurred where information on IPM
has been presented to growers, in person,
by someone with whom they have regular
contact. Awareness may be high amongst
crisping growers because contracting
companies require their growers to attend
meetings where IPM is discussed, how-
ever the same reasoning does not support
the high rates of adoption recorded. We
interpret the high adoption rates as being
due to information and support received
through regular contact with a person the
grower trusts. Once a core group of grow-
ers in a district has adopted IPM and
found it effective (the current situation),
further awareness and adoption should be
rapid as growers obtain information on
IPM from other local growers.

We suggest that, to achieve high rates
of both awareness and adoption, informa-
tion on IPM should be presented to small,
local groups of growers through a series
of regular meetings with an advisor. If
the information is locally validated by
this core group of growers, then further

adoption by a wider group of growers is
more likely. The approach of using small
groups was used successfully by Gunton
(1993) to extend information on soil fertil-
ity management to potato growers in
Queensland. Other groups of potato
growers have been formed in several Aus-
tralian states to promote various aspects
of potato production, including IPM (Hall
1995, Lanz 1994, Strange 1994).

All growers in Australia have been pre-
sented with written articles on IPM in in-
dustry journals, yet overall adoption at the
time of the surveys was less than 50%. Pre-
senting information only in written arti-
cles or at large meetings, although useful,
is not sufficient if the aim is to improve the
rate of adoption of IPM. The most success-
ful approach to achieving adoption of
IPM, (with local adoption levels of 100%)
has occurred where information is pre-
sented in person. We suggest that the role
of crop advisors is extremely important in
the rapid adoption of IPM, and good
adoption rates will be seen where crops
are regularly monitored by scouts and ad-
visors that have regular contact with
growers.
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