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Propositions 

1. Local knowledge and participation in the design and implementation of research are essential 

to ensure that it meets local need. Also, by involving farmers and extensionists in the whole 

research process, one can expect a sense of responsibility in implementing the research 

findings thus increasing the likelihood of sustainability (This thesis). 

2. Improving the stability of the agricultural landscape should be an integral part of pest 

management. The focus should be on prevention of out-breaks rather than crisis management 

once pest problems have occurred (Altieri, 1995:268. Agroecology: the science of sustainable 

agriculture. Westviewpress). 

3. An appropriate solution to the Blackbird problem was possible once the causes had been 

successfully identified (This thesis). 

4. The increase in the Blackbird population can be considered a symptom of an environmental 

imbalance (This thesis). 

5. It is time to address the needs of the poor in developing countries. It is immoral that they go 

hungry while food and resources are exported [inexpensively] to developed countries to pay 

for expensive technologies and loans. 

6. Never tell a lie unless you can prove it (Millor Fernandes). 
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1. INTRODUCTION 

1.1. The environment of the thesis field work 

1.2. Rice production and its meaning for Southern Brazil 

1.3. Rice production and its meaning for local farmers 

1.4. Future of rice production in Southern Brazil 

1.5. Articulation of the problems for rice farmers in Southern Brazil 

1.6. Problem identification 

The Blackbird (Agelaius ruficapillus) was a protected animal in the State of Rio 
Grande do Sul until 1998. It is however, a serious pest in rice producing farms. Many control 
strategies are not legal or have not been proved to be effective. Rice fanners are desperate. 
An efficient and effective method, acceptable for farmers, environmentalists and nature 
conservationists, should be found. This thesis presents such a method. 

That method is the result of long-term research carried out in close cooperation 
between rice farmers, supported by a multi-disciplinary team of scientists. Farmers in 
question seem to be happy with that method. It has been found to be applicable, cost reducing 
and image improving, making it acceptable to both the farmers in question and also 
environmentalists and nature conservationists. 

Chapter I provides a detailed picture of rice production in Rio Grande do Sul State, 
identifies the nature of the Blackbird problem and highlights the importance of finding a 
long-term solution. Chapter 2 continues by analyzing the damage done by Blackbirds and 
examines the role of the seasons and geographic factors as well as relevant efforts undertaken 
to combat these. This has been studied on the basis of literature and/or experience and serves 
to highlight the problem, raising the scientific questions to be addressed by research. 

Research concerning sustainable Blackbird control in rice, is not achievable in 
controlled field experiments or the laboratory. It is difficult to create population densities of 
birds, sufficiently harmful for rice production under experimental conditions. Nor is it 
reasonable to measure the effectiveness of various Blackbird control scenario's, in limited 
and conditioned, experimental plots. Our research could only be done on the farms 
themselves, along with all the variations, disturbances and differences in farm management. 
This was acceptable, since for the benefit of farmers and consumers, our priority was to 
identify the means of solving the Blackbird problem and not merely demonstrating the fact 
that the Blackbird is a major pest. So, our question is not discovery-oriented, but invention-
oriented, namely a method for sustainable and persistent control of Blackbirds in rice, 
managed by farmers at farm level. That is why we adopted agronomical designing methods, a 
type of participatory technology development (PTD), as a basis for setting our research 
agenda (Goewie, 1999). 

Two questions arise. Firstly, how to find solutions at various levels of aggregation 
[i.e. at crop, field, farm or regional levels] and secondly, how can these solutions at different 
levels be integrated successfully? Both questions require a theoretical framework in order to 
elaborate the research process. 



Chapter 3 identifies designing objectives at four levels of aggregation: crop, field, 
farm and region. Each level can be considered as a study in its own right. Results obtained 
from each of these studies are components of the ultimate solution: a sustainable control of 
the Blackbird in rice. The phases of the research journey are addressed in detail. 

Chapter 4 introduces AKIS, the Agricultural Knowledge and Information Systems in 
relation to the Blackbird problem. Chapter 5 presents the identification of the problem and its 
causes. Chapter 6 discusses options for practical implementation. Implementation of the 
management program is outlined in chapter 7. Chapter 8 evaluates the BB research project in 
light of critical success factors and also addressed the implications of the research project for 
farmers, organizations and their staff. 

1.1. The environment of the thesis field work 

• The region 

The State of Rio Grande do Sul is situated between the parallels 27°03'42" and 
33°45'09" South, and the meridians 53°03'24" and 53°23'22" West and covers 282.184 Km2. 
According to Rambo (1994), the climate of this region is temperate humid. Annual rainfall 
and temperature averages 1200 mm and 20°C respectively (IBGE, 1986). According to Silva 
and Caye (1992), Rio Grande do Sul harbors 479 species of birds distributed among 73 
families. Rice is cultivated in two dominant ecosystems in the region: plateaus and the plain 
or low lands. Plateau and plain (Table 1) have rice agro-business as their main economic 
activity. Although they represent only 20% (one million ha) of nation's acreage of rice, they 
produce approximately 4,6 millions tons per year — more than 54% of total Brazilian rice 
production (Azambuja et al., 1996; EMBRAPA-CPACT, 1993; Vieira and Rangel, 1993; 
Vieira and Rangel, 1984). 

Table 1. Main characteristics of rice production areas of Rio Grande do Sul (EMBRAPA-
CF'ACT1993) 
ECOSYSTEM 

PLAIN 
-CENTRAL 

-COASTAL 
PLATEAU 
-CAMPANHA 

• 

area 
(Km2) 

30.000 

48.000 

30.000 

Research 

RELIEF 

soft undulated 

flat 

flat-undulated 

area 

ALTITUDE 
(m) 

<100 

<50 

50-200 

VEGETATION 

secondary and 
pasture 
swamps 

bush 

HYDRIC 
RESOURCES 

abundant 

abundant 

limited 

Rio Grande county was selected as the area of study on how to solve the Blackbird 
problem. The selection was done during a workshop in 1993. Rio Grande county is located in 
the plain coastal area of Southern Brazil, between 31°47' 02" and 32°39' 45" S, and 52 ° 03' 
10" and 52 ° 44' 10" W (Map 1). Climate of the Rio Grande county varies from humid to sub-
humid (IBGE, 1986), with an average annual rainfall of 1161.8 mm and an annual average 
temperature of 18.1 °C (Table 2). 

Table 2. Rio Grande county average temperature and average rainfall (CL1MANALISE, 
1986) 

SUMMER AUTUMN WINTER SPRING ANNUAL 
Temperature (°C) 
rainfall (mm) 

22,8 
246,7 

19,1 
298,6 

13,3 
328,4 

17,1 
288,1 

18,1 
1161,8 
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Five different types of landscape ecosystems are identified in Rio Grande county 
(Table 3). Those types differ from each other because of their geomorphological, 
hydrological and vegetational characteristics. Some are of anthropomorphical origin [i.e. 
crops and pasture]. Veiga et al. (1995) found a very diversified fauna in Rio Grande 
landscape ecosystems. Concerning birds, 236 species could be identified, among which 91 
species are especially related with rice crops. The same figures were found for the low lands 
of Uruguay (Rodriguez et al., 1995). 

Table 3. Surface of five main landscapes of Rio Grande county (Tagliani, 1997) 
ha 

Swamps 64562 
Water 237275 
Native and planted forest 10054 
Crops and pastures 63025 
Others (Dunes, salt marshes, urban area, horticulture) 134239 
Total 509155 

% 
12,68 
46,60 
1,98 
12,38 
26,36 
100,00 

The economy of Rio Grande county is almost exclusively based on agriculture. 
Technologically driven rice production occurs on 30.992 ha which covers 90% of farm land 
in Rio Grande. Mixed production (rice and cattle) is the main commercial option for 
profitable agricultural activities in the region (IRGA/NATE, 1993; IRGA/NATE, 1997; 
ITEPA, 1996; ITEPA, 1997). 

Photo 1. Swamp (Rio Grande county, Brazil, 1998). 

Photo 2. Rice field (Rio Grande county, Brazil, 1998) 
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Map 1. Geographic position of Brazil (A), Rio Grande do Sul State (B) 
and the study area in Rio Grande county (C). 
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• The rice farmers 

The official land distribution in Rio Grande do Sul began in 1737. At that time a huge 
area was distributed to just a few farmers. Besides their extensive husbandry activities, they 
also functioned as protectors of borders, most of them with a military status. Supported by the 
Government and Catholic Church, those 'farmers', after a few years, became important social 
actors in regional development (Vieira and Rangel, 1985; Vieira and Rangel, 1993; Quadro, 
1995). Colonel Pedro Osorio, one of the biggest farmers of Rio Grande do Sul, introduced 
irrigated rice in Pelotas, Rio Grande do Sul in 1906 (Lopes, 1914; Fraquelli, 1993). Due to his 
excellent profitable results, rice production spread all over the region immediately. From that 
time on, rice production became associated with big farmers. With a privileged economic and 
political situation [threatened just recently by globalization trends (Gasparotto, 1997; Porto, 
1996)], the rice farmers have access to and are able to apply new technologies. Rice farmers 
of Southern Brazil are considered to be great examples of technological innovators of Brazil 
(Ribeiro, 1996). 

• The rice farm 

Until today, we can still find farms of some thousands of ha in Rio Grande. However, 
their number has decreased due to fragmentation of land as a consequence of inheritances 
within families. Most of the big farms have rice and livestock as their main enterprises. 
Rotation of rice, every two years, is the common practice in the region. During the period 
when rice is not cultivated, the area is used as natural pasture for cattle1. 

A rice crop takes just 10 to 25 percent of farm land. This low utilization of land is due 
to several reasons. The main ones are as follows: a) Irrigation is not possible where the 
topography of the land is irregular; b) where there is a lack of sufficient water available 
within the farmer's property2; c) a rice irrigation system (energy, equipment, labor, and, 
maintenance of channel irrigation systems) is expensive 3; d) some land is protected by law 
[i.e. swamps which may affect certain farms]. However, the main cause of reduction of rice 
production area in Rio Grande do Sul State, is due to limited private capital of the farmers 
themselves (Figure 1). The agricultural subsidies awarded during the 70 s and 80's by the 
Brazilian Government are no longer available and farmers are now fully dependent on the 
profitability of their production. 

' According to researchers and farmers of Rio Grande do Sul State (personal communication), crop rotation is 
the best way to prevent diseases and weeds. At the same time, soil has its chemical, physical, and biological 
characteristics improved due the root system of pasture and manure from cattle. 
2 Rice production needs approximately 13.000 nr* of water/ha during 80 to 100 days (Gomes et al., 1996; 
Vianna, 1997). 
3 US$ 216,00, or 18% of rice production costs concerns costs of irrigation (Conta et al., 1997) — US$ 70,00 
concerns the 1.100 kWh/ha for electrical energy involved by irrigation (Vianna, 1997). Rice production of 5 to 
6 tons per ha costs the farmers about US$ 1190,38 per ha (Rucatti and Kayser, 1996). 



Figure 1. Evolution of the rice area (ha) in Rio Grande do Sul State. (Anudrio Estatistico do 
Arroz, 1988; IRGA-NATE, 1993-1997). 
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Large and small farms might differ in profitability. In Europe and The United States, 
official agricultural policies are based on the perception that large farms are more profitable 
than small ones. Large farms usually profit from their economy of scale. Rice production in 
Rio Grande do Sul State seems not to be in line with those perceptions. Zaffaroni et al. (1997) 
found no statistical difference between large and small rice farms when the parameters of 
appropriate housing, availability of communication systems, technical assistance, technology 
and reasons for production of rice as commodity, were taken into account. However, 
differences could be identified when the parameters were level of owner education, kind of 
association, land ownership, opportunities for cattle production, availability of seasonal 
labour and appropriate machinery. The later parameters are less related with economies of 
scale than the previous parameters. The conclusion amongst farmers, based on RAAKS 
methodology (Engel et al., 1995), is that each farm has its own infrastructure concerning 
production . Box 1 shows characteristics of a typical 1500 ha farm, according to the farmers 
involved in the project. 

Box 1. Characteristics of a typical 1500 ha rice farm according to farmers involved in the 
Blackbird project. 

10 to 15 employees 
400 ha of rice and 700 head of cattle 
400 ha of conserved natural area* 

100 ha as reservoir 
30 ha of Eucalyptus wood 

20 ha of corn 
50 ha of winter pasture. 

*Most farms involve lands with special values from a nature conservation point of view. These are 
protected by law and can not be used for agricultural purposes (e.g. swamps). 

4 Stocking and processing, land preparation, sowing and harvest machinery, irrigation infrastructure, employees, 
house, radio or telephone communication, and computer software for administration, varying proportionally to 
the size of farm involved. 
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The rice crop 

The average production in Southern Brazil is 5,2 tons per ha. This is one of the 
highest in the World (Table 4). Yields of 10 tons per ha have been recorded. These results are 
due to wide spread utilization of high technologies (computer software, laser land leveling 
equipment, aircraft, field mechanization, and stock systems) and a high input of chemical 
fertilizer, pesticides, oil, electric energy, and labor. 

There are four main different systems of irrigated rice cultivation in Rio Grande do 
Sul State: conventional (73%), non-tillage and minimum tillage (25%), and water seed (2%). 
The systems differ from one another by soil preparation, sowing processes and initial water 
management. The conventional system has as its main characteristic the ploughing process, 
which is the opposite of no-tillage and minimum tillage. The water seed system has as its 
main characteristic, sowing of pre-germinated seeds into a 10-cm water layer (Gomes et al., 
1996). 

Table 4. Mean rice productivity (ton/ha) in the World 
Region ton/ha 
Southern Brazil (Rio Grande do Sul and Santa Catarina States) 5.2 
Latin America 3.1 
North America 5.6 
Asia 3.8 
Africa 2.1 
World 3.7 
source: Sanint, 1997 

1.2. Rice production and its meaning for Southern Brazil 

Rice is one of the main components of the Brazilian diet. Average consumption is 44 
kg/person/year. In Rio Grande do Sul State more than 450 rice mills process grains and oil for 
human consumption, 'quirela' (broken rice) for animal consumption and raw material for 
breweries. The 15.000 rice farmers in the region are responsible for 240.000 jobs (production, 
industrialization and commercialization) (Azambuja et al., 1996). The rice production sector 
of Rio Grande do Sul contributes 1,6 billion US dollars to Brazil's economy per year. That 
sector pays about 149 million US dollars in tax to the government (FEARROZ, 1995). 

1.3. Rice production and its meaning for local farmers in Southern Brazil 

All big farmers concerned, agree that rice/livestock-farming systems are the best and 
most suitable profitable option in the low lands of Rio Grande do Sul State. Other options, 
such as farming systems based on soybean, corn and sorghum, have been developed and 
proposed by research institutes. However, farmers are not convinced about the profitability 
involved. They argue that natural and environmental conditions, such as hydromorphic soils, 
humid climate, abundant hydric resources and plain relief of farmland are excellent for rice. 
Those conditions perfectly fit into governmental policies, directed towards food security, but 
also into the role of rice/cattle as a buffer between supply and market prices. Those arguments 
makes rice production less costly and thus profitable. Other reasons for their resistance 
against alternative farming systems [apart from the cultural aspect] are presence of expansive 
argyles, making soil management difficult and the land with a poor soil fertility status. 
Additionally, investment for drainage (e.g. for corn production) or absence of a stable market 
(e.g. for sorghum) plays an important role. If the Brazilian economy improves, options other 
than rice/cattle might receive renewed interest. 
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1.4. The future of rice production in Southern Brazil 

Rice production in Southern Brazil was very profitable until quite recently. But due 
the current governmental policies that extinguished all subsidies and opened the country for 
globalization, profit margins have narrowed. During the 70's, Government strategy was 
directed towards national rice production and buffering stocks. In that time, the Government 
used to subsidize rice production, stocking and industrialization. Today, in order to reduce its 
internal deficit and keep the rice at a low price at consumer level, the Government put an end 
to all agricultural subsidies and allows rice mills to import cheap rice from countries in which 
production and exportation is heavily subsidized. In the commercial year of 1996/97, a 
692.715,09 tons of rice were imported by Rio Grande do Sul private mill (Rucatti and Kaiser, 
1997). That market competition has caused commercial difficulties for the Rio Grande do Sul 
rice farmers. Sometimes, they had to sell their rice for prices below production costs, 
otherwise they would have lost their market. 

Governmental policies for the rice sector probably will be maintained. The future of 
rice farmers will depend exclusively on their capacity to compete with imported rice, in terms 
of market price. Of course, a good price/quality ratio should play a role as well. In case we 
(farmers, technicians and Government) are incapable of overcoming this situation, an 
economic and social crisis resulting from the rice farmer's bankruptcy will take place in 
Southern Brazil. The immediate consequence of this will be the aggravation of the exodus 
(World Bank, 1990) of rural workers into the cities. 

1.5. Articulation of the problems for rice farmers in Southern Brazil 

In order to maintain their competitiveness against the rice imported by the 
Government, rice farmers concerned tried to keep up their productivity and, at the same time, 
reduce the production costs to a minimum. They achieved this by reductions and optimization 
of labor and inputs. With such measures, farmers got a profitability of approx. 10% of the 
production cost at best. In contrast with Europeans fanners, the majority of Brazilian farmers 
did not improve their profitability by increasing their output. But decided to reduce their 
costs. This can be understood for two reasons. Firstly, European commodities are heavily 
subsidized while Brazilian farmers have to react at their market demands, which tends to 
suppress market prices. Secondly, enormous investments are necessary to maintain a 
production level of 5,2 tons/ha. Most farmers depend on private capital or funds with 
advanced interest rates (sometimes up to an 8% per month). For these reasons it can be seen 
that striving for increased output marginalizes profit quickly. 

With little room for maneuvering, and attempting to keep up levels of production less 
importance is given to environmental issues. Although the need for protection of the 
environment is appreciated by farmers, the main priority at present, is one of economic 
survival. The need to find a solution to the threat caused by the Blackbird on rice productivity 
is becoming more and more important. Blackbirds contribute to further marginalization of 
rice farmer's profitability. A decrease of 10% of productivity may result in complete loss of 
profitability. 

1.6. Problem identification 

In 1992 the Rice Farmers Association formally requested official research institutions 
to solve the Blackbird problem. According to farmers and the extension service, the Blackbird 
population had risen so drastically that it is now considered a pest. Blackbirds take freshly 
sown seeds and sprouts, break stems and eat ripening rice or knock it to the ground. 

Due to the current economic situation and narrowing profit margins, Brazilian rice 
farmers have given control of the Blackbird a high priority. Efforts like sound alarms, 



fireworks and scarecrows have failed. Since the Blackbirds became used to them very quickly 
(Belton, 1985). An agronomical solution, such as delayed sowing is not possible due to the 
advent of the rainy season before harvesting. Seed treatments and toxic baits were not 
successful either and are now banned from use in Brazil because of mortality in non-target 
species. 

The challenge now is to manage the 'conflicting objectives and interests' between 
farmers and environmentalists. These conflicts result from differing opinions, appreciation 
and definitions of the problem and the possible solutions involved. 
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2. THE BLACKBIRD PROBLEM 

2.1. 

2.2. 

2.3 

Description of the problem in time and space 

Results and solutions so far 

Assignment from the Brazilian Government 

2.4. The problem as a scientific question 

2.1. Description of the problem in time and space 

According to Belton (1985), A. ruficapillus —one of the most abundant species in 
Rio Grande do Sul — wherever rice is cultivated and is widely spread in the lowlands (Map 
2). According to personal testimonies from local farmers and extensionists, the Blackbird 
population has risen alarmingly since the 1980's with no sign of stabilization. 
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Map 2. Geographical distribution of two species of 
Agelaius in Rio Grande do Sul (Belton, 1985) 

Blackbird damage was small at the beginning of this century. Cultivated rice was 
introduced in Rio Grande do Sul in 1821 (Saint-Hilaire, 1987). But it was only form 1906 that 
reports of rice damage began to occur (Lopes, 1914). 
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By the time this research commenced, the problem was extreme. The Blackbird 
population density had increased tremendously and in some parts of Southern Brazil, rice 
production was practically impossible. According to rice farmers and the Extension Service, 
damage was already occurring during the rice sowing period of Oct-Dec and this was the case 
every year. 

Flocks of Blackbirds vary in size from 20 to thousands of individual birds. They take 
the freshly sown seeds and pull sprouts out. In same cases, as in the water-seed system the 
attack is so intensive that it is necessary to re-sow. During the rice maturation period, birds 
suck grains during the 'milk' phase, and eat them during the 'mass / soft dough' and 'ripe/ hard 
dough phases. At the harvesting period, apart from eating the rice, the birds break plants and 
knock grains to the ground, increasing the damage. A schematic presentation of the rice plant 
development cycle and the period of Blackbird damage to rice crop can be found below in 
figure 2. Figure 3 presents the blackbird life-cycle. 

Figure 2. Rice plant development (variety BR-IRGA 410) and Blackbird rice damage period 
in Southern Brazil (Galli et al, 1985; Infeld, 1988) 
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Figure 3. A. ruficapillus life-cycle in Southern Brazil. 
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2.2. Results and solutions so far 

Until recently, no agricultural research activities have been carried out on this subject 
in Brazil. The ecological aspects of this species are largely unknown. Only one brief study 
exist (Fallavena, 1988). Consequently, the bird was not recognized as a pest by the Brazilian 
Institute for the Environment and control was not allowed. Finally, on 26.05.98, the 
regulation 63-N was published by the Institute which states that A. ruficapillus is now 
considered a pest for rice production and included aspects relating to population control. 

Environmentalists warned that application of toxic baits could result in mortality of 
non-target species associated with the rice crop — there are in the region 236 species of birds 
(Veiga et al. 1995). Their concern is justified, considering studies such as the one conducted 
by Flickinger et al. (1980; 1984; and 1986) about the mortality of birds and other animals due 
to the use of carbofuram and organophosphorated pesticides in rice fields. 

Discussion about the damage in rice, caused by Blackbirds resulted in conflict 
between rice farmers and environmentalists. Controversy increased due to lack of 
information. Farms could not show data demonstrating that blackbirds are pests, yet this data 
was essential if environmentalists and the Brazilian Institute for the Environment were to 
formulate options for control with minimal negative environmental effects. 

2.3. Assignment from the Brazilian Government 

Over the last 15 years, there has been a steady development in procedures for a 
particular kind of agricultural research, currently called client-oriented research. According to 
Merrill-Sands et al. (1991) and Mettrick (1993), researchers must understand farmers 
production systems and be responsive to the goals and priorities of the farmers they are 
serving. However, clients are not just farmers but society as a whole. Engel et al. (1995) point 
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out that innovation must be seen as a social competence shared among all individuals, 
institutions and organizations. 

As a result of the recent reorganization within the Agricultural Research Centre for the 
Temperate Climate Region (Box 2), institutional research shifted from disciplinary research 
towards problem-solving research. 

Box 2. CPACT-EMBRAPA (EMBRAPA-CPACT, 1993) 
The Agricultural Research Centre for the Temperate Climate Region (CPACT) is part of the 
Brazilian Enterprise for Agricultural Research (EMBRAPA), which is linked to the country's 
Ministry of Agriculture and Agricultural Reform (MARA). In 1993, the CPACT emerged from the 
integration of two research centres in Pelotas, the Agricultural Centre for the Lowlands (CPATB) 
and the National Research Centre for Temperate Fruits (CNPFT). The new institute (CPACT) has a 
regional jurisdiction, and is designated as an Eco-regional Reference Centre. Such centres are 
research units where technologies are generated for direct use in the ecological macro-region of the 
temperate climate zone of Southern Brazil (the states of Rio Grande do Sul, Santa Catarina and the 
Southern part of the state of Parana, between 23°30' and 33°45' South, corresponding to 476,000 

Km2). 

OBJECTIVE OF CPACT 
To generate, adapt and diffuse technologies related to the management of natural resources 

and production systems in temperate climate regions. These activities aim at the sustainable 
development of the agricultural sector, and (in a broad sense) of society. 

Therefore, CPACT is responsible for: 
* characterizing, monitoring and evaluating environmental resources in the temperate climate 
regions; 
* generating technologies to enhance the efficiency and quality of the agricultural production 
systems; and 
* efficiently transferring the generated technologies, satisfying the demands of society. 

Under this "new" problem-oriented research approach a project was initiated in 
CPACT to study the Blackbird problem. In this project, attention has been given 
simultaneously to the agronomic aspects related to the damage caused by the Blackbird in the 
rice crop and to the protection of the environment. 

2.4. The problem as a scientific question 

Rice farmers in Rio Grande do Sul do have a problem. This demands an acceptable 
solution. Scientific research is needed. This research could start with examining the nature of 
the farmer's problem. Is the problem a real problem or what is the cause of the problem? The 
other approach would be to get a better understanding of Blackbird phenology. Traditional 
scientific approaches tend to bring the problem back to a dimension which makes 
experiments achievable. This might induce knowledge of scientific value, but does not result 
in a solution that is directly applicable for farmers. Another question concerns how to 
experiment with birds at conditioned experimental fields of limited size? Experimental 
research seems not to be able to raise an answer acceptable to farmers. Another approach 
concerns on-farm trials managed either by researchers and farmers (Mettrick, 1993). Results, 
thus obtained, might be closer to farmer's experiences. Vijverberg (1996), Van der Ploeg 
(1994), Hamilton (1995 ), show how successful on-farm research can be. Goewie (1993) 
states that science related to modern farming is restricted to much by economic objectives. 
Farmers have lost their position as farm managers. They have become dependent on scientists 
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outside their agro-ecosystem. Sustainable solutions for controlling Blackbirds should include 
education and information for the farmers to improve decision making capacity, a necessity in 
ever increasingly complex farm systems. So, solving the Blackbird problem by science, 
needs an agronomic design approach (Altieri, 1995). The solution must address economic 
consequences to the farmers and also environmental demands, by raising agronomical and 
technological measurements, with the scope of an applicable decision support system 
(Mettrick, 1993). 

Three [main] pest control approaches can be highlight. The first approach focuses on 
better labeling, training, safe forms of application, recollection of packing material, and so on, 
to reduce unnecessary emissions and health accidents (Noe Pino, 1989). The second approach 
is biological pest control and organic agriculture which entails a combination of agronomic 
measures and the use of 'bio-pesticides', which contain pest-reducing substances. The third 
approach, integrated pest management (IPM), studies natural enemies of pests in order to 
avoid calendar spraying. A key concept is 'economic thresholds', which is the pest population 
density at which the cost of application equals the value of the crop saved by controlling the 
pest (Hruska, 1990; Altieri, 1995). IPM may include biological control as well as pesticide 
use. 

All the three approaches as mentioned above tend to address the pest itself and not its 
cause. [Currently] IPM and biological control strategies are substitutions of pesticide 
applications in fact. Causes, like high production aims or removing all biotic and abiotic 
diversity at, and around production sites, hardly play a role. IPM and biological control 
strategies seem not to be appropriate methods for Blackbird control. 

Table 5 summarizes retrievable literature concerning Blackbirds and rice. Only a few 
publications could be found about A. ruficapillus. However, literature about related species 
might be of interest as well. Table 5 shows to what extent various subjects related to 
Blackbird control in rice were studied. It became obvious that the Blackbird problem in rice 
production was addressed in exactly the same way as problems with common plant pests. The 
pests themselves got much more attention than the causes behind the pest explosion. 
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From table 5, we may conclude that the Blackbird problem has been reduced to a 
simple experimental question: how could it be killed? Researchers seemed to have lost the 
distinction between cause and effect. Dominant research strategy was oriented to its nature as 
pest. The strategy of this thesis should be cause-oriented. Or in other words: how to eliminate 
field/farm conditions favoring the increase of Blackbird's population density during rice 
production seasons, by improving farm structure, farming style and farm management? 

Facing the problem we identified two key questions: the problem as such and the 
research process related with finding solutions for removing the cause of the problem. The 
first key question should address the relation between population density and loss of 
economical perspectives of rice farms. Economical damage for the farmers must be expressed 
in simple criteria: at what population density does the Blackbird cause economic damage? 
The second question should find the solution on how to remove population density 
stimulating factors (Tripp and Woolley, 1989). The cause of the Blackbird problem might not 
be restricted to simple farm boundary and agronomical analyses. The problem may originate 
from processes occurring an a much wider scale, possibly whole regions or even the whole 
State. This would naturally involve not just farmers but many nature conservationists and 
environmentalists. So, due to the complex situation we had to structure a research process. 
Figure 4 shows our strategy in main lines. By keeping boxes in figure 4 open I want to 
represent the idea that in order to solve a problem, researchers have to consider inter-relations 
among cause, problem and consequences of any solution (in this case: ecological and 
economical aspects). Now, various analysis methods could be applied: cause-effect models, 
interaction level diagrams, conceptual models and simulation models. All results were 
integrated in our own way. We called our integration method "boundary analysis". 

Figure 4. The general structure of this research: Both boxes are half opened, in order to 
show that inter-relations "among problem, cause and solutions must be possible all along the 
research process ". 
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In conclusion: our research aims to give scientific answer to the following question. 
Rice cropping in Rio Grande do Sul State has increased in area steadily since its 

introduction in the state (Figure 1). Yet, an exaggerated increase in the Agelaius population 
could be observed only recently. According to Belton (1985) its population rise did not 
coincide with the rice growing area in Rio Grande do Sul State. So the question is: What 
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factors led to the sudden increase of this species, inducing a tremendous economical problem 
for the rice farmers? 

By finding the answers to this question it shared then be possible formulate a plan of 
operations which sustains restoration of the natural population density, as well as rice 
cropping systems free from damage by Blackbirds. 

Searching for prevention in stead of eradication of the Blackbird is supported by ideas 
of Capra (1982), (Little and Geer, 1994) and (Altieri, 1995 ). Based on their ideas, one should 
consider pests in agriculture as a manifestation of unbalanced agro-ecosystems or a 
destabilized natural environment. Howard (1910), cited by Rodale (1946) said, "pests should 
be considered as an agricultural teacher from nature". Therefore, the Blackbird can be 
considered as indicator of disturbances [that are man-made]. These disturbances induced a 
variety of factors responsible for the appearance of the Blackbird as a pest. Our suggestion 
means that small actions can be sufficient for getting big effects on these mechanism. 

To conclude, our general assumption states that if we want an appropriate solution for 
our Blackbird problem, then it is necessary to identify the problem and its causes. Therefore, 
it is essential to identify 'why' the pest occurs and not just identify 'how' to destroy the birds. 
It means, conceptually, that knowledge about the origin of the pest should precede knowledge 
about the nature of damage in rice. However, how could we find the answer 
methodologically? Chapter 4 (Getting in touch with the problem) sets the objectives to be 
achieved after finishing this project. 

17-



3. THE RESEARCH PROCESS 

3.1 

3.2. 

3.3. 

. The research process as a journey 

Researcher 

The phases 

's role in the project 

of the research journey 

The Blackbird problem had to be researched at four levels of aggregation: crop, field, 
farm and region (Figure 5). We found that within the scope of our problem, it can never be the 
researcher alone who determines the course of the research program. Besides his own 
influence, the influence of farmers at which farms the study has been performed, as well as 
the history and future of the region in question, cannot be excluded as determining factors. 
This means that it is difficult to plan beforehand what the researcher is going to meet during 
his research path. Because of this interactive way of performing the study, the researcher is 
more inclined to consider his research as a journey, rather than with one fixed methodology 
(Fussel, 1995; Beghnin and Dujardin, 1988; Richmond et al., 1987; Conway et al., 1987; 
Morse, 1994). That might hamper scientific verification of data or results. Therefore, we had 
to make our journey plan explicit as well as our role during the process (Conway et al., 1987; 
Mettrick, 1993; Campbell, 1994, Roling, 1994a). As a result, this chapter is going to end with 
a detailed description of the research journey intended. 

Figure 5. Levels of aggregation of the Blackbird problem 

REGION 

^FARfvK 

3.1. Research process as a journey 

Our research had to be performed under one main condition: participatory approaches 
should lead the process (Farrington, 1988; Tobisson, 1993; Chambers, 1985), as farmers are 
only interested in manageable solutions, not in scientific analysis of the problem. 

According to Salomon and Engel (1997), problem solving runs through four 
distinctive phases: conceptualization of the problem acceptable for all stakeholders concerned 
(phase I), articulation of the problem in relation to its causes ((phase II), identification of the 
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solutions (phase III) and implementation of proposed solutions (phase IV). All phases might 
affect each other's results, which raises repetitive cycles of designing and redesigning possible 
solutions. 

3.2. Researcher's role in the project 

Due to the participatory nature of the project, team members and researchers were 
equally involved in the project. Also, other participants (farmers, rural workers, and 
extensionists) participated at equal levels. In my role as project leader and researcher, I had 
different roles: Sometimes as researcher, sometimes as coordinator, but most of the time as 
both. 

As coordinator, I was fully responsible for the elaboration of a concrete project 
proposal complete with objectives, methodology and budget. At the same time, I had to keep 
the project on its track. 

Being a coordinator and researcher at the same time had positive and negative aspects. 
The positive one was that there was full participation in any moment and place of the project. 
Negative ones consisted of inner conflicts between what was done and what should be done. 
In reality, the application of idealistic issues such as sustainability or system-oriented 
thinking, was difficult. 

What follows is a description of the structure of our research journey in detail. 

3.3. The phases of the research journey 

For solving the Blackbird problem, we designed our own research process. It was 
adapted mainly based on Conway (1985), Conway et al. (1987), Harrington et al. (1989), 
Tripp and Woolley (1989), and Woolley and Tripp (1994). However, RAAKS methodology 
(Engel et al., 1995) can be considered to be the backbone of our methodology. 

Figure 7 presents our research pathway [it has four distinctive phases]. Phase I is 
composed of two smaller subphases. During a workshop (first subphase) all stakeholders 
concerned met each other, in order to define the problem and objectives for a design of the 
solution concerning the Blackbird problem. Stakeholders also had to agree upon a working 
plan, field of study and actors to be involved. This first subphase had to result into a basis for 
further examination of the problem. The second subphase concerned an informal survey 
resulting a clear description of the Blackbird problem. During this subphase in-depth 
interviews, validated by available literature and field observations was done. This resulted in 
a number of prioritized general and specific objectives to be investigated. Also detailed 
insights concerning agricultural knowledge within information systems of the study areas 
involved, appeared to be important. 

Phase II had to make stakeholders aware about causes in relation to the Blackbird 
problem. Also, it can be considered as the integration between experiential and experimental 
knowledge. 

Phase III concerns the design, discussion and adjustments of a theoretical management 
program. It is based on the integration of knowledge gathered during Phases I and II. 

Finally, Phase IV concerns the aspects related to policy development, operational 
aspects and commitments from the stakeholders to follow-up the management program 
proposal. 

In a broad sense, the outcome [applied in the Blackbird project] was an approach to 
research with some characteristics (Box 3) and based on a series of steps (Figure 7) beginning 
with the first contact with the problems and ending with the implementation of our solution. 
In each step a large amount of data were collected. 
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