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The Australian Centre for International Agricultural Research (ACIAR) has a funding base of about
Assomillion and invests in agricultural research projects that contribute to poverty alleviation.

One of the challenges facing ACIAR and its partner scientists is to ensure that projects leave a legacy—that
they continue to benefit the partner countries and communities well after the project itself is completed.

Itis not good enough for projects to be delivering benefits only while donor funds are provided. Successful
projects impart knowledge and skills and leave in place technology that is sustainable in the long term
under local conditions.

Formal independent project impact assessments have always been an important part of ACIAR’s
accountability process and a means of improving project selection and management. The adoption
studies, which form the body of this report, are an important intermediate stage between completion of
the projects and these rigorous independent impact assessment studies.

The studies are undertaken 3 to 4 years after each project is completed to assess the level of uptake and
the legacy of the project. They provide valuable insights into the uptake of project results and the impact
on local communities, and form a basis for the impact assessments.

I particularly want to thank the Australian project participants who undertook the task of revisiting
partner countries to gather and collate data and write the adoption statements that form the basis of
this publication.

T also want to thank the many project participants in our partner countries who hosted visits, helped with
data gathering and provided useful insights on the ongoing impact and effectiveness of these projects. My
sincere thanks to each of you for your support.

Peter Core
Director
Australian Centre for International Agricultural Research
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Jenny Gordon

The seven ACIAR projects reviewed in this report demonstrate the diversity of the ACIAR portfolio. They
range from policy projects on water management systems in Pakistan to new technology addressing
nutrition deficiencies for plantation productivity in Solomon Islands. The reviews demonstrate the
opportunities for Australian scientific expertise to add value to the research being undertaking in
developing-country partners, and the importance of cooperative research as a modality for technology
transfer—in both directions. They also highlight the need to consider adoption pathways carefully when
developing ACIAR projects, and emphasise the importance of both policy environment and incentives in
encouraging participants to remain engaged and share the outputs of the research with others.

The adoption studies describe the intentions of the research projects and assess the extent to which the
outputs and intended outcomes have been achieved. They identify unintended outputs and outcomes
that can arise as a result of failure to understand the policy environment and other factors at play, or
simply reflect serendipity’s role in scientific discovery. Critically, the adoption studies attempt to track
the adoption process from project outputs through to the final or end user. This process tends to be very
different depending on the nature of the project outputs.

ACIAR identifies three categories of output:
= new technology, practical approaches
= scientific knowledge or understanding (pure or basic science)

= knowledge, models and frameworks to aid policy and decision-making.

Overview 7
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Many of the projects delivered outputs that fall across a number of these categories. Table 1 summarises
the nature of the outputs for each of the projects reviewed in this report.

Most of the projects delivered the intended outputs. In the case of the Indonesian trade model the
emphasis shifted away from the intended focus on the intersection of agriculture, trade and the natural
environment. This was in part due to changes in policy priorities with the Asian financial crisis, but also
arose from the considerable challenge that such model development presented. Overall, for most projects,
the outputs were achievable and were achieved.

Capacity development

The projects also delivered considerable outputs in terms of capacity built. In general the projects
incorporated researchers already involved in the field, and in some cases there was considerable exchange
of existing knowledge (notably in brassica vegetable IPM in China and the eucalypt rust in Brazil). In a few
cases the projects made investments to build the institution’s research infrastructure as well as in staff
skills and knowledge (notably for insect pathology on white grubs in India and eucalypt rust in Brazil).
Table 2 summarises the main capacity built. It also notes the extent to which the capacity has continued to
be used. This theme is discussed further in the next section.

Uptake of the R&D outputs—progress along adoption pathways

While research for the knowledge it builds is often of value in its own right, ACIAR undertakes R&D as part
of Australia’s development assistance program. Thus it is important that ACIAR projects contribute to

the development goals of improving agricultural productivity and farmer incomes, sustainable resource
use and, as a result, poverty alleviation. ACIAR projects are selected on the basis of the contribution

they are expected to make to these goals, as well as the benefits to Australia through improvements in
agricultural research. Adoption pathways from research outputs to such desirable impacts must be robust
and often need to be actively promoted. The diffuse approach to dissemination of scientific knowledge
through academic journals and conferences is rarely speedy and not always effective. The projects in these
adoption studies demonstrate the importance of not just building relationships with partner-country
researchers, but ensuring that these researchers are directly linked into the final user groups—that is

the farmers, processors or other players in the value chain who have to make the changes in behaviour or
practice for the output to be adopted.

The projects illustrate a number of adoption pathways:

= Three projects—the Indonesian CGE modelling, Pakistan water management and eucalypt rust
projects—provided tools for policy advice or decision-making. These tools were adopted by the next
users and, to some extent, by final users, i.e. organisations that have made changes in policies and
systems that have much broader impacts. In the case of trade policy modelling, the final users are
trade policies that result in improving the allocation of resources and providing market pressure for
productivity improvements. In the case of the water management schemes, the decision-making rules
of the organisations should, over time, improve management of the water systems and provide benefit
for farmers from more equitable and certain water supplies. For eucalypt rust, the project involved the
Australian agencies with responsibility for biosecurity. AQIS and Biosecurity Australia are the final
users of the diagnostic test, while the beneficiaries range from plantation companies to the community,
given the values the community places on Australian native ecosystems.

8 Adoption of ACIAR project outputs: studies of projects completed in 2002—-2003
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Table 1. Project outputs

Project

Policy analysis of linkages
between Indonesia’s
agricultural production,
trade and the environment

Management of white
grubs in peanut cropping
systems in Asia and
Australia

Improvement of IPMb in
brassica vegetable crops in
China and Australia

Assessment of eucalypt
rust as a pathogen of
Eucalyptus spp. and

other Myrtaceae, and
development of sensitive
methods for its detection in
germplasm in Australia

Conjunctive water
management for
sustainable irrigated
agriculture in South Asia
(Pakistan)

Shelf-life extension of leafy
vegetables (China)

Nutrition of tropical
hardwood species in
plantations in the south-
western Pacific (Solomon
Islands)

New technology/

understanding

Control strategies for
white grubs; management
technologies; insect
pathogen

IPM for vegetable pests
suited for local conditions

Diagnostic techniques for
detection of Puccinia psidii
in seed, tissue-cultured
plants or pollen

Subsurface evaporation
basin construction to
alleviate water logging

Techniques for extending
shelf life

Cost-effective methods
for addressing nutritional
deficiencies

Scientific knowledge

Behaviour, ecology and
population dynamics of
white grubs

Impact of major pests on
yield and quality; role of
beneficials in suppressing
pests; resistance levels to
major insecticides

P. psidii DNA-based genetic
markers; susceptibility
of arange of Australian
Myrtaceae

Hydrologic and
hydrogeologic data for the
Rechna Doab

Identification of
physiological factors
limiting shelf life

Knowledge,
models for policy

Developed a CGE=
model for policy
analysis

Disease hazard maps
for P. psidii

Institutional and
technical strategies
to manage surface
and groundwater at a
regional scale

a  CGE = computable general equilibrium

b IPM = integrated pest management
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Table 2. Research capacity built by the projects

Project

Policy analysis of linkages
between Indonesia’s
agricultural production,
trade and the environment

Management of white
grubs in peanut cropping
systems in Asia (India) and
Australia

Improvement of IPMb in
brassica vegetable cropsin
China and Australia

Assessment of eucalypt rust
as a pathogen of Eucalyptus
spp. and other Myrtaceae,
and development of
sensitive methods for its
detection in germplasm in
Australia

Conjunctive water
management for
sustainable irrigated
agriculture in South Asia
(Pakistan)

Shelf-life extension of leafy
vegetables (China)

Nutrition of tropical
hardwood species in
plantations in the south-
western Pacific (Solomon
Islands)

Partner-country/ies
researchers

Development of modelling
skills of students and
researchers involved; former
students now teaching in
major universities

Skills built in insect pathology
and intersection with crop
production; capacity also built
in farmers involved in the
project

Major improvements in the
networking of research and
extension staff in China

Scientific skills built in both
Brazilian and Australian
researchers involved

Facilitated a PhD dissertation
and a Masters thesis

Budgeting and project
management skills developed
and closer contact with
industry gained

Major improvement in know-
ledge, skills and confidence of
plantation staff involved

2 CGE = computable general equilibrium

b IPM = integrated pest management

Research
infrastructure

WAYANG CGE2
model publicly
available via the
web

Laboratory
equipment and
facilities developed
to support insect
pathology research

Improvement
in research
infrastructure in
Brazil

Capacity used

Use of the model has
been requested by the
Ministers of Agriculture
and Trade; research
leaders involved have
progressed to high-level
government positions

Laboratories have been

closed; researchers have
retired or their work has
been terminated

Research is continuing
and skills are being
applied to tackle new
pest problems

Continued progress in
research in the area using
the facility and staff

in Brazil and ongoing
research in Australia

While the scientists
have progressed in their
careers, none continued
with the agencies

Major increase in R&D
on postharvest handling
due to greater ability to
attract investment

Most researchers
have moved to other
organisations; indirect
use of skills gained
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= Three projects, the two in China on vegetables and the white grubs project in India, demonstrate the
value of involving the extension services in the project as a means of ensuring early and good adoption.
The IPM in China built links between researchers and the state extension services. In southern India
the researchers developed training materials and involved the NGO extension and farmer education
service to disseminate information on management systems for white grubs. The postharvest handling
research on vegetables was quickly adopted by next and final users. The Beijing Vegetable Research
Centre worked with the distribution centres, which could dictate practice to growers and support them
in improving postharvest practices.

= One project, the Solomon Islands plantation nutrition project, worked directly with the plantation
company staff. Uptake was high during the project and most practices were continued by the plantation
company involved, but little was transferred to other plantation activities in Solomon Islands or other
Pacific countries who participated in workshops. Loss of staff pointed to the need to take succession
planning into account. The need for training to go beyond the staff involved to promote adoption is
also highlighted by this review. Similarly, while white grub management knowledge is being transferred
to farmers in India, the use of formal training courses has excluded the many illiterate or semiliterate
farmers from access to this knowledge.

= Final users can also be the researchers involved and other researchers. This use may not have direct
impacts as further research must be undertaken before outputs are developed that can be applied to
the community. A number of the projects have aspects that may, with additional research effort, yield
new technology or policy advice. For example, the eucalypt rust work continues in Brazil and Australia,
and is also being used in other countries where plantations have been established. Another example is
the insect pathology capacity built in China, which is now being applied to new plant pests.

Table 3 summarises the progress in adoption of the different outputs at the time of the adoption studies.
It makes a distinction where the final user is the community, farmer or other supplier in the value chain
who also benefits from the change, compared with policymakers or other researchers who, while they may
benefit personally from promotion or enhanced recognition of their organisation’s achievement, are not
the primary beneficiaries.

Overall adoption progress in the projects in this round of reviews has been fairly good. However, the
studies suggest that adoption is faster and more complete where the final users are policymakers, or
researchers or producers directly involved in the project. This is in part because there are fewer final users
in these cases and adoption must be assessed against the potential scale of final users. Where the final
user is a farmer, there may be many final users and adoption is almost inevitably slower. It also matters
what share of producers the research output is relevant to. Table 3 identified regional impact in several
cases, where the adoption had yet to spread to farmers in other regions (in the case of IPM for brassicas,
and postharvest handling of vegetables in China) or to less skilled farmers (due to literacy levels as in the
case of white grubs in peanuts in India, and dissemination in the case of plantation nutrition technology in
the Solomon Islands). This has implications for the impact of the projects.

Overview mn
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Table 3. Project outputs and the current progress of adoption

Project New technology/ Scientific knowledge  Knowledge, models

Policy analysis of linkages between
Indonesia’s agricultural production,
trade and the environment

Management of white grubs in
peanut cropping systems in Asia and
Australia

Improvement of IPMa in brassica
vegetable crops in China and
Australia

Assessment of eucalypt rust as a
pathogen of Eucalyptus spp. and other
Myrtaceae, and development of
sensitive methods for its detection in
germplasm in Australia

Conjunctive water management for
sustainable irrigated agriculture in
South Asia (Pakistan)

Shelf-life extension of leafy
vegetables (China)

Nutrition of tropical hardwood
species in plantations in the south-
western Pacific (Solomon Islands)

Notes:

Level of uptake is summarised as high, medium, low or none using the following abbreviations:

understanding

NF—farmersin
southern India

O—farmersin
northern India and
Australia

NF—regions directly
involved in project
Nf—regions not

directly involved

NF—Australian
quarantine

N—identified sites not

developed

NF—distribution
companies and
farmers

Nf—but limited to
those involved in the
project

O—researchersin
northern India

NF—researchers

NF—researchers

NF—researchers,
but not intended
water management
agencies

NF—researchers

NF: Demonstrated and considerable use of results by the initial and final users

for policy

NF—policy makers,
but yet to have a
major impact on the
community

Nf—plantation
companies

NF—model being
replicated for water
management
agencies

Nf: Demonstrated and considerable use of results by the initial users but only minimal uptake by the final users

N: Some use of results by initial users but no uptake by final users
O: No uptake by either initial or final users

a  IPM =integrated pest management
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Factors contributing to uptake and project impacts

The impact of each project depends on the relevance of the final use for the community. Where final users
are farmers adoption rates are usually good indicators of expected benefits. However, where final users
are policymakers or other researchers the links between adoption and impact can be more complex and
sometimes tenuous. Thus good adoption is not a necessary measure of a high impact. The impact depends
on the size of the community affected by the final use and the size of the benefit to the individuals who

are affected. As with adoption rate, impact is affected by the policy and social environment. In assessing
the expected return factors, such as the additional costs, market opportunities and the impact on income
certainty have to be taken into account as well as any higher yield or quality that might result. The reviews
provide some insight into the potential impact of the projects, and the factors that inhibit and enhance
adoption and often impact. Table 4 summarises these factors. It follows the categories that have emerged
from the analysis of the adoption studies in the previous 3 years'. A new category—the continuity of
staffing—is added as a result of these reviews. The main types of factors were:

= knowledge of the opportunity—whether potential next and final users know of the outputs and the
consequences of use

= benefits accruing to the next and final users—whether they have incentives to adopt the output. This
has two aspects. The first is the net return on adopting the output, as adoption can incur costs (e.g.
harder work) as well as benefits (e.g. higher productivity); the second is whether the individuals who
have to make the change consider it in their best interests to do so, and this in turn may depend on
whether they share in the benefits

= compulsion or prohibition—whether adoption is compulsory (e.g. a policy change) or effectively
prohibited (e.g. where the imported inputs required cannot be imported at a feasible price)

= capital cost and ability to raise funds—many outputs require additional outlays to make the change.
Where the user has limited access to capital to fund such investments, adoption may not be feasible

= complexity to absorb, understand and apply—some outputs are inherently complex and this limits
their use. Complexity must be assessed relative to the capabilities of the intended users

= culturally consistent—while linked to relative complexity, there can be barriers to adoption if the
output adoption requires changes that are not consistent with the culture of the country

= risk and uncertainty—where the adoption of the output raises the risk even if the expected return is
much higher, adoption is unlikely to occur unless other risk management mechanisms are in place

= continuity of staff—where the output is embedded in the skills and knowledge of staff or researchers,
ensuring that they are retained in the organisation or a strategy for transferring the knowledge and
skills is pursued is important for adoption.

The analysis reinforces the well-known finding of the value of a supportive policy environment and
effective extension services for adoption and impact. It also reinforces the importance of the final users’
perceptions of need for adoption to occur. It illustrates the value of involving the final users wherever
possible in the research itself or directly addressing information dissemination through active engagement
rather than indirect means. This includes tailoring communication products to the capabilities of the final
users. An additional lesson is the need to manage publicly funded knowledge to the benefit of the widest

1 The categories are set out in ‘ACIAR impact assessment: guidelines for practioners’, J. Gordon and J. Davis
(working draft), 2007.
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Table 4. Factors influencing adoption and impact—analysis of the reviews

Factors contributing to uptake

Knowledge of the opportunity

Involvement of senior researchers who have moved into
policymaking positions in the Indonesia CGE modelling
project and appreciate the use of the policy analysis tool

Involvement of the farmer training NGO in white grub
management has seen the knowledge embedded in
training materials for farmers and extension services

The hydrological dataset developed during the Pakistan

water management project is being well used by the
scientists involved in the research

Benefits accruing to the final user

Distribution centres in China had a vested interest in
adoption of the postharvest technology as it improved
their profit through lower losses and higher quality,
with access to the premium market

IPM was important for farmers to continue to
access markets as consumers (and regulators) were
increasingly aware of residue issues in brassica
vegetables

Compulsion or prohibition

The water management agency structures embedded
the project outputs into the legal framework for the
agencies

Trade policy changes as a consequence of the use of the
model are binding where the policy is effective

Capital cost and ability to raise sufficient funds

The plantation project in Solomon Islands was very
careful in developing lower cost solutions to raise
nutrition, in addition creating local opportunities for
income-generating activities

Complexity and capacity to absorb, understand and apply

The two vegetable projects on IPM and postharvest
handling both communicated at the right level with
farmers to achieve good adoption rates

14

Factors inhibiting uptake

= The DNA fingerprint has not yet been published
for P. psidii, which is restricting further use in
research

m There has been afailure to communicate with
subsequent development projects and hence
avoid reinventing the wheel for plantation
nutrition in Solomon Islands

= Policy change has to be supported by the

political powers. In Indonesia, as elsewhere,
some policies have populist appeal and are
difficult to change regardless of high-quality
analysis

= Workers in plantations in Solomon Islands may

not share the benefits of higher productivity
in the plantation and returns take time to be
realised

= Funding for researchers to continue to train

students and use policy analysis models is often
a limiting factor in their use. This had little
impact in the Indonesian trade model, but far
more serious implications for insect pathology
in Pakistan

= Information transmission in the white grub

management project required farmers to be
literate

Adoption of ACIAR project outputs: studies of projects completed in 2002—2003
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Table 4. (continued)

Factors contributing to uptake Factors inhibiting uptake

Culturally consistent
no examples
Risk and uncertainty

s Theeucalypt rust project developed tests that reduced = Thetimelagin returns to improved productivity
risk through low-level identification of pathogens in in plantations may be an impediment to
imported seed, plant material and pollen adoption

Continuity of staff

= The plantation technologies, while not complex,
needed the ongoing presence of trained staff to
ensure that they continued to be undertaken

number of users. Several of the projects did not have the expected adoption and follow-on due to the loss
of the staff involved to other activities. The Indonesian project demonstrated that this can have a positive
effect where the researchers involved moved to positions of greater influence. But for other projects, such
as plantation nutrition in Solomon Islands and water management in Pakistan, the effect was negative.

Anissue that needs to be addressed in adoption studies in the future is the counterfactual—what would
have happened in the absence of the ACIAR projects. Such considerations help in the assessment of
impact. For example, in regard to postharvest handling of vegetables in China, there is a question as to the
extent to which the technology transfer would have been undertaken in the absence of the ACIAR project.
This cannot be assessed from the information available in the adoption study, although the study did note
that demand was rising for improved postharvest handling, especially from fast food chains in Beijing.
Such considerations would also be useful in assessing whether the closure of the insect pathology research
laboratories in northern Pakistan was likely in the absence of the ACIAR project, and whether the project
had the potential to have changed this unfortunate outcome.

Lessons

The lessons that emerge from the adoption studies about likely impact are as follows:

= Building research capacity and the capacity to attract ongoing research contributes to a higher impact.
Organisational governance is important for attracting research funding, and ACIAR processes can
contribute to developing the needed processes in a partner research organisation. Investment in research
infrastructure in a development partner research agency can play an important role in building capacity
for research, but commitment is needed to maintain and continue to use the infrastructure. The long-
term future of any organisation should be considered when support is provided to build up laboratory
capacity, knowledge and staff skills. The ownership of intellectual property also needs to be considered.
Where key knowledge remains the property of a private company, this can limit the advance of research.

Overview 15
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Partnership with agencies that promote extension is an effective approach to improve adoption

and overall effectiveness, and hence impact. The successful example of partnership with an NGO in
Pakistan and the failure to involve such groups in Solomon Islands, resulting in reinventing solutions to
the same problems, demonstrate the value in this approach. Such organisations have often developed
methods for providing information in forms that are accessible to local farmers. But, given the often
tight resources, the cost of developing and providing such material into the future should be included
in the project design. The motivation for workers to continue practices that have longer term pay-offs
needs to be addressed where a culture that rewards labour productivity does not exist.

Changing mindsets for policy reform is a long-term process, but returns when it happens are often
very big. Technical tools that are mastered by the partner-country government agencies and trusted
research suppliers are a very acceptable approach to assisting policy change. However, expectations
of policy change need to be adjusted based on the political process in place in the country. The time
needed for the merit of quality technical analysis to be appreciated needs to be understood.

Benefits to Australia come from a diversity of sources. Research undertaken in a development

partner can have ongoing benefits for Australia, especially when it addresses common risks. There is
considerable opportunity presented for Australian researchers to learn from partner research agencies,
suggesting that with some countries the model is moving toward collaborative research. Collaboration
on projects can also build relationships between the country and Australian researchers that continues
to see technical-level engagement even when engagement at the political level becomes difficult.

16 Adoption of ACIAR project outputs: studies of projects completed in 2002—-2003
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Project objectives The key objective of this project was to assess the production, consumption,
trade, income distributional, regional, environmental and welfare effects of
structural and policy changes as they affect Indonesia’s agricultural sector
over the next 5—oyears. By using an appropriate framework that can be
reused readily by analysts in the Indonesian Government and research
institutes, a major spin-off will be capacity building in the country.

The project was extended to establish long-term, in-country capacity for
Indonesian researchers to:

= use the WAYANG CGE model for a wide range of policy analysis
applications well into the future

= beableto train others in the use of WAYANG

= upgrade and modify the model as circumstances change and
opportunities for improvement evolve.

Location of project South-East Asia
activities

Launched in Bogor on 7 September 1996, ACIAR PN 9449 strove to improve agricultural trade and economic
policy formation in Indonesia. Over the following 6 years the project’s team developed and adapted an
economic modelling framework that Indonesian analysts could reuse, update and maintain to address
evolving development issues and policy priorities.

The project also initiated a capacity-building strategy to foster policy dialogue and help integrate
Indonesia’s diverse agricultural policy community, including universities, research centres and government
agencies. This capacity-building strategy focused on training a new generation of users, and linking the
Indonesian researchers with international researchers to improve, sustain and evolve these analytical
policy tools.

Inits early stages the economic modelling framework began assessing the efficiency, distributional,
environmental and welfare effects of structural and policy changes on agriculture within Indonesia. The
policy changes analysed included the trade impacts on agricultural production, the food consumption
impacts on poverty and the environmental impacts on the natural resource base from regional and global
trade agreements. Understanding and quantifying the economic impacts of agricultural growth and trade
expansion were high priorities in the mid 1990s as many of Indonesia’s policies were being questioned,
especially in relation to their impact on the natural environment.

To address these concerns, the project introduced an important set of analytical tools that involved
what was, at that time, a relatively new focus for the Ministry of Agriculture on the interactions between
agriculture, other sectors, trade, income distribution, poverty alleviation and food security.
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In particular, the project developed a national computable general equilibrium (CGE) model that could be
linked and supported by a global CGE model, the Global Trade Analysis Project (GTAP) model. The GTAP
model allowed researchers to analyse potential impacts due to evolving trade agreements and the rapid
export-oriented growth of China and other reforming economies. In addition, these modelling tools helped
enrich the policy debate about the environmental linkages between agricultural practices and natural
resources impacts on soils, forests, water and the atmosphere.

While the project kept these objectives in mind throughout its life, the immediate research focus shifted
rather abruptly. The financial, economic and political events which led eventually to the resignation of
Indonesia’s President Soeharto, in May 1998, compelled the participants to evaluate how PN 9449 could
assist policymakers adapt to the impacts on poverty and food security caused by the economic crisis. The
extent of the crisis resulted in refocusing the modelling and training efforts so as to also address more
immediate agricultural, employment and food policy concerns faced by the country’s policymakers.

The project team included representatives of a mix of institutions, each bringing a particular bundle of
expertise to the project. The team was chosen to build on and broaden previous collaborations between
the Centre for Agro-Socioeconomic Research (CASER, today know as ICASEPS) and the Economic Division
of the Research School of Pacific and Asian Studies (RSPAS) at the Australian National University (ANU),
and between the Centre for Strategic and International Studies (CSIS) in Jakarta and the Centre for
International Economic Studies (CIES) at the University of Adelaide. The team included a valuable mix

of disciplinary skills, in particular economic policy analysis, trade and environmental skills. A number of
students from both Australia and Indonesia were also involved in the project.

The project established new economic modelling tools and a new generation of researchers who today
better understand and can better explain to policymakers the strengths, benefits and weaknesses of
CGE modelling. The project’s model simulations and policy research efforts achieved three interrelated
outcomes. First, the project provided timely new knowledge, exploring the implications of the economic
crisis on the agricultural and food sector in Indonesia, and on how the various trade and other policy
responses could diminish the negative impacts of the crisis.

Second, the project built up the capacity in research centres and universities to manage, train and
disseminate the results of CGE models developed by the project as well as newer generations of these
models. Importantly, three of the students who participated in training components of the project, using
the project’s CGE models for their postgraduate studies, are now teaching at universities in Bogor, East
Timor and South Kalimantan.

Third, the economic modelling results were used to promote debate and develop a broader understanding
of how alternative agricultural and food policy reforms that underpin Indonesia’s agricultural development
strategy enhance production and employment of key agricultural sector products in line with national
development goals and with the Asia Free Trade Agreement, the Asia Pacific Economic Cooperation trade
agreements and the World Trade Organization.
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How has the project contributed to improvements or changes in the local community? This should focus on
users of the new knowledge/approaches and answer the question ‘so what?’ For example, the smallholder
farmers who have implemented the new water management regime have reduced water use by 30%,
freeing up this water for use in the local village and increasing environmental flow.

Overall, this ACIAR project has made a number of important contributions to agricultural policy formation
and policy analysis capacity in Indonesia. One example is the way in which the project has raised
awareness about the importance of recognising and understanding the economic interactions between
agriculture and other sectors, and the implications of those interactions on trade, income distribution,
poverty alleviation and food security.

Today, an increasing number of policymakers now know how to obtain agricultural and trade policy
analysis based on quantitative measures of the production, consumption, trade, welfare and distributional
consequences of current versus alternative policies. In particular, the Ministry of Agriculture and the
Ministry of Trade consistently request and draw on the results from the analytical tools promoted by

the project.

These types of analyses are important in ensuring the sustainability of agricultural development in
Indonesia, in securing access to international loans, and in reducing the risk that multilateral and
regional trade negotiations are not frustrated by unsubstantiated or exaggerated claims about adverse
distributional effects of agricultural development and trade.

The project has also made a difference by enhancing the capabilities of research centres and universities

in Indonesia to model the economy-wide effects of economic growth, structural changes and policy
developments at home and abroad on agricultural production, trade and income distribution. A related
capacity-building contribution is the country’s long-term capacity to independently undertake subsequent
empirical policy analysis and to communicate their analysis to the broader development community.

This section describes the flow-on effects of the project and the impacts on the community, researchers
etc. as a result of the difference the project has made. These should include any community, capacity-
building and scientific impacts and are a summary of question 3 in the second report. For example, the
local researchers are now conducting training workshops in the surrounding districts.

The project has made an impact on the agricultural and economic research community in Indonesia by
encouraging new networks of research centres and universities. These local and international research
networks have grown and matured over time. A related impact is the improvement in the country’s long-
term capacity to independently undertake and communicate subsequent empirical policy analysis.
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Three of the project’s research team are presently in powerful policymaking positions in Indonesia. The
project leader of CSIS was appointed Minister of Trade in 2004, and one of the major project participants
from ICASEPS was named Director General of the Trade Research and Development Agency in the
Ministry of Trade. Similarly, the Director General of the Indonesian Agency for Agricultural Research and
Development (IAARD) from the Ministry of Agriculture was formerly a project leader from ICASEPS.

The project’s concepts, ideas and policy tools are now used in a variety of ways by both the Ministry of
Trade in its global trade negotiations and national level policy dialogue, and by the Ministry of Agriculture
to evaluate the production and poverty implications of proposed food policy options.

One of the most important scientific impacts of the study was the development of the 3-region, 65-sector,
multiple-household WAYANG CGE model of the Indonesian economy. The WAYANG model was made
publicly available via the web for both medium-term crisis-related policy research and long-term research
on agriculture, trade and environmental linkages. A modelling feature unique to WAYANG at that time was
the inclusion of 10 household groups based on income levels and production activities. This innovation
allowed researchers and policymakers to understand, for the first time, the distributional consequences of
policy-, market- and trade-related economic changes in a CGE framework for Indonesia.
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John Rogers

Collaborating = Farming Systems Institute—Queensland Department of Primary
organisations Industries and Fisheries (QDPIF), Australia

= AllIndia Coordinated Research Project on White Grubs, Rajasthan
Agricultural University (RAU), India

= Department of Zoology and Entomology—The University of Queensland
(UQ), Australia (until 30 June 2000)

= International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), India; Agriculture Man Ecology (AME), India

Project leaders Dr D. John Rogers (QDPI), Prof. C.P.S. Yadava (RAU)

Related projects CS1/1992/016; CS1/1994/039

Principal researchers Dr D. John Rogers (QDPI), Dr John Wightman (ex-ICRISAT), Mr Mans Lanting
(AME), Prof. C.P.S Yadava (RAU), Dr David Holdom (UQ), Dr Anitha Reddy
(ICRISAT)

Duration of project 1July 1997 to 30 June 2001; project extension 1July 2001 to 31 October 2002

Total ACIAR funding $1,039,796
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Project objectives The overall aim of the project was to improve the management of white
grubs, a key insect pest of peanut (groundnut) in India and Australia. This
was achieved through a series of specific objectives:

» Clarify the distribution and identity of white grub species damaging
peanuts in southern India and Australia.

= Develop appropriate techniques and technology for the robust production
of the insect pathogen Metarhizium anisopliae in India.

= Study the behaviour, ecology and population dynamics of white grubs on
groundnuts to provide the biological information necessary for developing
improved management processes.

= Determine the damage potential of key white grubs on groundnut in India
and Australia.

= Extend, test and modify control strategies developed in India to
Australian conditions.

= Isolate and identify semiochemicals such as sex-attractant pheromones
and develop technology for using semiochemicals for the management of
white grub adults in India.

= Strengthen linkages with and between appropriate extension agencies to
enhance the transfer of technology.

Location of project Hyderabad—Bangalore region (the Deccan region of Andhra Pradesh,
activities Karnataka and Tamil Nadu) and Jaipur, India; and Kingaroy and Brisbane,
Australia.

The project’s scientists developed methods of reducing the yield loss caused by white grubs to peanut
(groundnut) crops growing in Asia and Australia, and most especially in India. The improved management
technology, which included options for both pesticide-free management and the use of minimal amounts
of pesticide, is more effective than previous approaches. On-farm surveys and management trials were
integral parts of the project and were organised in partnership with NGOs.

Peanut is a major crop in the tropics and semitropics and ranks 13th in the world’s most important food
crops. It is the fourth most important source of edible oil and the third most important source of vegetable
protein, a combination that makes groundnut one of the most important crops in the developing world.
Itis particularly important in Asia, which produces 24 million tonnes of the global annual production of
36milliontonnes. Developing countries account for 969 of production area and 92% of global production.
In India it is a major crop, with 5.7 million ha producing approximately 4.7 million tonnes of peanuts. The
southern Indian states of Andhra Pradesh, Karnataka and Tamil Nadu grow 60% of India’s peanuts. The
Anantapur district of Andhra Pradesh alone grows three-quarters of a million hectares of groundnut. In
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these southern Indian states groundnut is produced primarily under rainfed conditions and often under
close-to-monoculture conditions by poor and marginal farmers. Peanuts are often the only source of cash
income for these farmers, so core family health and educational outcomes hinge on successful production
of the crop. Additionally, the haulms (vegetative plant parts) provide high quality hay for the small
livestock that are an essential part of the farming system for these poor and marginal farmers.

White grubs, the soil-dwelling larvae of scarab beetles, feed on the groundnut plant’s roots and pods,
killing seedlings and sometimes older plants, as well as reducing drought tolerance and crop yield. This
project sought to develop a better understanding of the white grub problems in the peanut-growing areas
of India and Australia, leading to improved control strategies and reduced crop losses from the pest. The
researchers also investigated the ecology, biology and behaviour of larvae and adults, and the relationship
between crop loss and pest density, and tested improved control methods for the pest. Additionally, the
team studied fungal pathogens of white grub larvae, especially Metarhizium anisopliae. They discovered
strains with enhanced pathogenicity, and improved the production, formulation and application
technology of the pathogen as a potential control agent. The efficacy of management techniques involving
adult attractants, both insect sex pheromones and plant volatiles, was also assessed.

In southern India the project team extended the knowledge base required for the identification and
effective management of white grubs on groundnut. This included pest identity and distribution, adult
preferences for food-tree species, crop damage potential and minimal-rate chemical management
techniques. This knowledge was developed with strong support from, and close collaboration with, NGOs
(especially AME) and farmer groups. These collaborative linkages have enabled appropriate management
information to reach a growing pool of poor and marginal farmers during the project, and subsequently
through the FAO-funded Agriculture Man Ecology Foundation (AMEF) Farmer Field School Program,

but much more remains to be done. In the Raichur, Madanapalle, Chittoor and Bellary districts, where
farmers have embraced seed treatment and the use of good-quality organic matter, white grubs are now
much less of a problem than they were 5—10years ago. However, they still cause problems in neighbouring
‘non-intervention’ areas in these districts. In addition, the Kolar district has substantially changed over
to vegetable production from groundnuts because of Bangalore’s expansion, and white grubs are causing
problems in vegetable crops there.

Meeting between the research group
and farmers with major white grub
problems
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During the February 2007 visit to assess adoption, there was a series of specific and unsolicited requests
from farmers’ groups and NGOs for additional support for adoption/communication activities on
groundnut white grubs, especially targeting illiterate and marginally literate farmers. An additional
comment received at the same time was that the project had been terminated before it could achieve its
maximum impact with growers. This indicates that project impact could be markedly enhanced with the
input of additional investment in communication activities in southern India.

At the beginning of the project, considerable investment in equipment and facilities was made at Jaipur
to facilitate research activities, especially for insect pathology. The insect pathology group at Jaipur
established the requirements of a Metarhizium anisopliae product for use against the groundnut white grub
Holotrichia consanguinea in northern India. High levels of pathogenicity were confirmed in several pathogen
strains, and solid-state grain-based and liquid production methods were evaluated using local grains and
additives, as were clay-based spore and mycelial formulations for field application. Optimum placement
strategies for a soil-applied biopesticide for white grubs based on M. anisopliae were defined. Because of
withdrawal of support from the lead agency, Queensland Department of Primary Industries and Fisheries,
the project was terminated before this research could progress to pilot-scale production and larger scale
field evaluation. However, the knowledge developed during the project remains highly relevant to the
development of any fungal pathogen for an insect pest in India, be it a white grub, a caterpillar pest ora
sucking pest. Other studies at Jaipur showed that the physiological effects of white grub damage mirrors
the effects of water stress on the groundnut plant. Bioassays of leaf extracts from the host trees of H.
consanguinea showed that neem and khejari were the best sources of plant attractants for adults. This
research was terminated before any specific chemicals were identified as attractants.

The project team in southern India established close linkages with a major (nodal) NGO, AME, and
through AME with a range of local NGOs. This ensured that the work program was closely connected

to the needs of the final users, namely poor and marginal groundnut farmers. This arrangement also
enabled effective two-way communication between the research team and end users throughout the
project, ensuring that the researchers remained focused on important problems and that the farmers

had access to new information as it became available. To December 2000, the total outreach of the AME
groundnut participatory technology development (PTD) program was 9,000 farm families. Information and
training on white grubs was provided by the project team, as required, in the AME programs with these
farmer groups.

During the project an information booklet ‘Why are my groundnut plants dying?’ was published jointly

by the project team and AME in English, Tamil, Kannada and Telugu. This booklet was the basis of
communication and extension efforts by the project team and the collaborating NGOs in southern India.
A total of 2,000 copies were printed on heavy-grade glossy paper to ensure longevity when used by farmer
groups in the field. AME staff ensured that the printing plates of the booklet were preserved by the printer
to allow economical reprinting, if required. The booklet was distributed to ‘master farmers’ in PTD groups
and, in one training program alone, hundreds of farmers in Kolar district of Karnataka received copies.
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Itis still being used by farmers in Farmer Field Schools and by trainees in facilitator training programs.
However, while supplies of the booklet are essentially exhausted, demand is ongoing. Existing copies are
fragile and much valued.

All of the major findings of the project have been published in peer-reviewed, mostly international,
scientific journals, ensuring that the key biological and management information from the project is
available to other scientists in India, throughout Asia and elsewhere. Key project outputs included in
refereed papers are in the areas of:

= white grub identity, distribution and management in southern India
= identification of the sex pheromone of a key Indian white grub species

= the damage potential of Indian and Australian pest species, leading to establishment of provisional
economic thresholds

= the population ecology of Australian peanut white grubs

= information essential to the production and formulation of M. anisopliae as an insect pathogen using
grains and additives locally available in India.

The project has delivered technology to provide better control of groundnut white grubs in southern
India with minimal quantities of chemical insecticide. If it were to be fully implemented in this region,
then the knowledge generated by the project would deliver significant economic, environmental and
community benefits to one of the largest groundnut-producing regions of the world and, in the process,
benefit millions of poor and marginal farming families. While there are some observable positive impacts
from the project, to a large degree this potential benefit remains unrealised at the time of this adoption
study. Thisis as a result of the timing of project termination and the absence of an appropriate follow-up
communication/extension process.

The improved knowledge of white grub management has been incorporated by ‘project farmers’ into
their practices, with different groups adopting different components of the management package to suit
their preferences and world view. Farmer groups who wish to avoid/minimise chemical inputs are using
collections of white grub beetles from trees at the start of the monsoon season to suppress white grub
problems on groundnut, while more chemically oriented farmers use chlorpyrifos seed treatment as well
as Rhizobium and Trichoderma inoculation of seed. Both types of farmers are now aware of the key aspects
of white grub biology relevant to their preferred management options. For example, those groups using
adult collection are aware of the connection between the appearance of the beetles on the trees at the
beginning of the monsoon and the resulting larvae causing crop damage, and which tree species are hosts
for the beetles in their locality. They are therefore able to focus their collecting efforts on those trees in the
knowledge that the beetle collection activity will reduce damage to the subsequent groundnut crop. The
experience of the farmer groups that met in February 2007 was that favourable seasons were associated
with high white grub populations and poor years with reduced white grub incidence. Deep ploughing before
the start of the monsoon to create a loose soil surface to reduce rainfall runoff is also widely recognised by
‘project farmers’ as contributing to white grub control because it exposes the pupae to bird predation.
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Based on meetings with farmer groups and Dr A.R.V. Kumar from the University of Agricultural Sciences,
Bangalore, during the February 2007 visit, the impact of farmyard manure (FYM) and other forms of
organic matter on groundnut white grub incidence is a topic that requires further research. During the
project small-pot experiments examined the impact of FYM on white grub growth and plant damage. For
Holotrichia serrata the addition of FYM had little or no effect on larval growth or plant mortality on heavier
soils, but on lighter soil it reduced both larval growth rate and plant damage. Additionally, FYM-enriched
soil was preferred by Holotrichia reynaudi adults for oviposition in small-scale choice tests, but this effect
was not apparent under no-choice conditions. Project funding finished before the impact of organic matter
could be studied in more detail.

The observations of a number of farmer groups reported in February 2007 were that ‘poor quality’
organic matter/FYM was associated with an increase in groundnut white grub problems, and Dr Kumar
supported this view. However, other groups indicated that ‘good quality’ organic matter was beneficial.
What constituted ‘poor’ and ‘good’ quality was not clear, however, but the latter appeared to involve a
mixture of cow dung and urine, plant biomass, phosphate-solubilising bacteria and soil mixed together
and incubated for some time to produce high-quality compost. Additionally, some groups indicated that
they now have sufficient knowledge of white grub identity and biology to be able to distinguish between
plant-feeding white grubs and those that feed on FYM. Farmer groups who previously resisted adoption of
practices such as FYM use have adopted composting, vermiculture and organic matter use, with benefits
to water infiltration and storage and crop nutrition, and reductions in soil-borne plant disease incidence.
This diversity of experience and belief, and the limited amount of experimental data generated during
the project, indicates that additional research is required on this topic and is of critical importance to the
overall farming system’s sustainability.

A farming-system change being promoted in parallel with the increased use of organic matteris a
diversification of the cropping system from a groundnut monoculture to one that includes dryland
horticultural tree crops, pigeon pea, cowpea, millet and vegetables intercropped with groundnut. This
increase in crop diversity, together with the increased use of organic matter, is working to produce a more
ecologically and economically sustainable farming system. Thus, the white grubs project has provided a
trigger for a cascade of broad-based positive changes in the cropping system for at least some farmers.

With the Indian project leader, Prof. C.P.S. Yadava, leaving the university, and other changes of staffing in
Jaipur, long-term impacts from the project appear to be minimal at RAU. No information has been received
directly from Jaipur despite a series of information requests between November 2006 and February 2007.
Informal information sources indicate that all insect pathology research has ceased and the staff have
retired or their work has been terminated. The white grub research laboratories are closed and locked
pending the retirement of the current officer-in-charge, and white grub research at Jaipur has effectively
ceased. This is disappointing given the capital expenditure in Jaipur and the degree of operational funding
support received during the project.
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Since 2000 a series of drought years has reduced groundnut plantings in southern India, and reduced
white grub populations as well. This is a normal pattern of events for this region—a high proportion of
drought years alternate with relatively few drought years on an approximately 30-year cycle. However,
the adoption study visit in February 2007 indicated that pockets of damaging populations of white grubs
remain. Farmers indicated that a return to average-to-good seasons would see both trends reverse, that
is they would increase their groundnut area and there would be higher and more widespread white grub
populations. An additional consequence of the series of drought years was increased migration of farm
families and farm labourers away from the drought areas.

A post-project impact assessment was conducted in 2004 by T.S. Vamsidhar Reddy and Mans Lanting from
ETC Consultants, India, using residual project funds. They found that farmers who were involved in project
surveys and on-farm trials have retained their knowledge of the problem and are selecting white grub
management strategies and tactics consistent with their farming philosophy. Some groups were using
adult-collection procedures to reduce pest pressure without chemical insecticides, while other groups
have adopted chlorpyrifos seed treatment as their tactic of choice. However, Vamsidhar Reddy and Lanting
concluded that the lack of an extension mechanism after the primarily research phase of the project had
impacted negatively on more broad-scale adoption at the time of the 2004 study. The February 2007 visit
found that the trends identified in 2004 have continued.

Since 2005 information on the management of white grubs in southern India has been incorporated into
the sustainable agriculture Farmer Field School and participatory technological development programs
now being conducted in groundnut production areas by AMEF and associated local NGOs with funds

from FAO. Additionally, the information has been included in the AMEF facilitator training programs and
the Fellowship Course in Sustainable Agriculture course run by AMEF. Another communication method
used was painted signs on walls in prominent locations in villages to display messages about sustainable
agriculture. These activities establish ongoing communication of the outputs of the white grubs project on
an increasing trajectory, as new farmer groups are established and more farmer-facilitators and NGO staff
are trained.

One specific concern raised by the farmer groups in February 2007 was that the available white grub
information is targeting only literate farmers, and that the needs of illiterate and marginally literate
farmers have not been met. Posters and video/DVD presentation of information were specifically requested
to meet the training needs of the illiterate and marginally literate farmers. Such a presentation would
complement the sustainable groundnut production video/DVD project, which is currently well advanced
within the AMEF. In May 2004 a scoping workshop for a video-based white grub training package was

held in Kingaroy, Australia. Funding came from the Foundation for Development Cooperation, Brisbane,
the Crawford Fund and the ACIAR Communications Program. The workshop was attended by a core

group who had been involved in the white grubs project. This workshop identified key components of a
video presentation, including the timing schedule for filming in India and key script components. Between
2004 and 2007, what is left of the white grub project team developed pro bono several proposals for
communication projects to a range of potential funding bodies including ACIAR. All of these proposals
have been unsuccessful. However, despite this lack of success, and based on the unsolicited requests
received from farmer groups and NGOs during the February 2007 visit, the project team remains convinced
that there would be significant potential for greatly increased adoption of project outputs in southern
India if more training resources were available. The February 2007 visit only served to reinforce this belief.

Management of white grubs in peanut cropping systems in Asia and Australia 29



From: Gordon, J. and Davis, J. (eds) 2007. Adoption of ACIAR project outputs:
studies of projects completed in 2002—2003. ACIAR: Canberra.



Myron Zalucki

Collaborating
organisations

Queensland Department of Primary Industries (QDPI), Australia; University
of Queensland (UQ), Australia; Zhejiang Department of Agriculture, China;
Shanghai Academy of Agricultural Science (SAAS), China; Zhejiang University
(ZU), China; Zhejiang Academy of Agricultural Science (ZAAS), China

Project leaders

Prof. Myron Zalucki (UQ), Prof. Liu Shu-Sheng (ZU)

Related projects

CS2/1992/013

Principal researchers

Bronwyn Holding (QDPI), Prof. Liu Shu-Sheng (ZU), Jian-xin Wang, Zhejiang
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Duration of project
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Project objectives The overarching objective of the project was to develop and implement

sustainable management strategies for insect pests in brassica vegetable

crops that significantly reduce pesticide hazards and are acceptable to

growers in the Changjiang River Valley, China, and Queensland, Australia.

To achieve this objective, several subobjectives were addressed through

research directly linked to practical implementation:

Complete investigations of the major quantitative factors affecting

numerical changes in pest abundance in brassica crops in the field,

and particularly the role that beneficials (parasitoids, predators and
pathogens) play in suppressing pest populations.

Determine the impact of major pests on yield and quality loss in major
brassica crops and varieties under field conditions.

Investigate on-farm strategies for improvement of insecticide application,
particularly those options that promote the use of ‘soft” insecticides and
reduce the total input of insecticides.

Assess the performance under farmer—field conditions of different pest
management strategies, particularly those which enhance natural control
agents.

Establish resistance levels to major insecticides used in the brassica
production system.

Improve the methodologies previously developed for promoting
implementation of integrated pest management (IPM) in brassica
vegetable production, and apply these as widely as possible in the target
areas.

Location of project China and Australia

activities

An integrated pest management (IPM) program was developed and implemented, resulting in

reduced pesticide use, higher profits for farmers and safer vegetables in the project areas. The

project provided increased infrastructure for agricultural extension and added to existing capacity in

entomological research.
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A comprehensive IPM package for vegetable pests was developed for local conditions. This package was
underpinned by extensive research and trials, and was widely disseminated for use by local extension
workers and farmers during the project. At the end of the project 68+ of farmers in the project areas took
a positive attitude towards IPM, compared with 48% in the non-project areas. Also, 36% of farmers in
the project areas took the approach of ‘precaution first, less pesticides, more non-chemical methods’,
compared with 22% of farmers taking this approach in the non-project areas. In the project areas 38%

of farmers were found to have more frequent contacts with, and advice from, local extension services,
compared with 16% in the non-project areas. Since the completion of the project, nearly all commercial
growers, through ongoing extension work, have become aware of the need to use IPM, resulting in
virtually no pesticide residue violations in the project areas.

Professor Liu Shu-Sheng demonstrates the IPM package information to farmers in the project area.
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There were significant reductions in pesticide use. As a consequence, farmers saved money and there
were fewer residue violations of pesticides on brassica vegetables. Over the life of the project there was

a significant increase in the capacity, both in terms of personnel and infrastructure, of the collaborating
institutions to undertake research in pest management. The project generated considerable scientific
outputs in terms of published papers and conference presentations. A follow-up project has also produced
a user-friendly product—an interactive CD for brassica pest management in Chinese that will continue

to benefit local extension workers and farmers in both the project areas and further afield. As a result of
the research skills developed and the findings from this project, follow-up projects have been developed

in the Democratic People’s Republic of Korea (DPRK) and the South Pacific that seek to further extend this
approach to brassica pest management to other countries and communities.

Growers using the approach developed in the project use, on average, one to three fewer insecticide
sprays, achieving comparable or higher yields than ‘conventional’ farmer practice. On average, growers
save about RMB30 per crop. Farmers now generally apply insecticides that are targeted at specific pests,
resulting in fewer pesticide residue violations. In the project areas there have been no pesticide residue
violations in recent years, compared with an average of about 5% of produce registering violations in
non-project areas. The resulting safer vegetable production, at a reduced cost, has ensured that deaths of
consumers and growers due to pesticide toxicity have virtually ceased. There have been no poisonings or
deaths reported from pesticides on vegetables since 2003.

Perhaps one of the biggest differences the project has made is that research and extension services are
now much better networked in Zhejiang province.

The project led directly to the development and production of an interactive CD that captured the
approach developed for pest management of brassica pests. This CD will provide long-term benefit to
extension workers as it enables them to access and readily present the information generated by the
project. The CD has been used in training workshops for growers—in 2006 alone it was used in 200—-300
workshops in Zhejiang province, each reaching 40—50 growers. This is over and above the success of
workshops and field days in extending the IPM package to farmers during the life of the project itself.
The enhanced research capacities of the project group and leader have been recognised nationally and
internationally through scholarly publications and invitations to present project findings at major scientific
meetings and to tackle new pest problems as they arise, for example the recent Bemisia whitefly invasion,
now a major pest in China. The project developed a strong network, and a working relationship between
researchers at Zhejiang University and the Zhejiang Department of Agriculture, that have meant more
effective response to pest problems.
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